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Hién nay, ngdly cang cé nhi€u ngudfi s dung may tinh xdch (ay - dic
biét 1a laptop. Ngoai gid gidm. tinh tén Igi va dé mang chuvén, cdc may
tinh x4dch tay da ti€n hoa rdt nhi¢u. tr hdu nhu déc quyén dén sit dung
ngay cang ting cdc thanh phin chuan cong nghiép. Bidu nay cho thiy cdc
mdy tinh laptop va notebook bay gidt dé ning cAp vi stta chifa hdn trude
ddy. Chinh vi vdy. chiing 161 bién soan b sdch "Sia chita, nédng edp
va cai ddt mdy tinh xdch tay (laptop)”” dianh cho nhitng ngudsi méi bdt ddu,

Sdch dugc chia thanh hai tdp. gidi thitu 181 cd nhitng thanh phan 1ao nén
mot may tinh laptop hay notebook hién dai. nhitng thanh phin nao wién theo
chudn cOng nghiép va nhitng thanh phin nao 14 doc guvén, va nhitng thianh
nao d€ ndng cap. cai dal hay sita chita. Cu the. hai chuong diu tién trong
Tap 1 gidi thiGu <3 luge v& qud tinh phdt ticén céc hé théng xdch tay. cac
loai hé thong xdch tay v cdce tinh niang gitp phan bict loai nav vai loai khic.
Chudng 3 hudng din cdch bio tri va chim sée cde he 1h(‘fng laptop. cdch
thdo rap mdt mdy tinh laptop dién hinh. Cdc chudng 4, 5. 6. 7, 8 va 9 trinh
biay toan dién vé nhﬁ’nt_ thanh phan clia mdy Iaplnp nhir bd xaf 1y,
motherboard, bd nhé. ngudn dién, bus md rong va cde & dia cing.

Tdp 2 1i€p tyc trinh bay nhirng khia canh md rong lién quan dén hé
thdng laptop nhu cdc phuong tién lvu trid rdi si dung céng nghé CD va
DVD: cdc thi€l bi nhd k¥ thuat s6 bao gdm CompactFlash. SmartMedia,
MultiMediaCard, SecureDigital. Memory Stick, xD-Picture Card va cde 6
USB: cdc chipset video va cong nghé man hinh ciing nhd cdc chudn giao
di€n cho cdc man hinh ngoai: cdc thiét bi 4m thanh gém cdc "board" am
thanh trong va ngodi va cde hé théng loa: cde ndi k&1 s dung modem
quay s& d&€n nGl mang ¢§ diy va khong diy: cac ban phim, thi€t bi trd va
cdc thi¢t bi nhdp Liév khdc: cdc phu kién h¢ théng xéch tay.. '

Vdi ndi dung néu trén va ¢dch bd cuce rd rang kém theo hinh Anh minh
hoa, ching t61 hy vong b{ sdch nay s€ 14 mdt tai li¢u that hiru ich cho
nhitng ai mudn hoc nang cdp, sda chita. cii dit, bao i va xir 1y su of cdc
may tinh laptop, ciing nhu cho nhitg ai mong mudn Gm hidu thém vé mdy
laptop hay phin cing mdy tinh xdch tay néi chung.

Mac dio da hét site b gdng trong qud trinh bién soan nhung cé I8 sdch
van con mdt s§ sai st ngodi y mudn. Ching t6i mong dén nhan nhitng y
ki€n déng gép qui bau ¥ phia ban doc nhim gép phin lam cho séch hoan
thién hon. Xin ¢hin thinh cdm on.

Téc gid.
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(ud trinh phét trién cdc hé thing xach tay

Xac dinh may tinh xéch tay

Sy phdt trién cia may tinh xdch tay

Uu diém clia cdc méy Laptop

Nhuge diém cla viée s dung may tinh xdch tay

Céc gidi phap chung cho céc nhugce diém clia may Laptop

Xac dinh may tinh xach tay

Cédc mdy tinh xdch tay da phat trién rat nhiéu ké tir ngay dau tién
chiing xudt hién. Cdc hé théng xach tay ngay nay c6 thé canh tranh
v6i cac hé théng dé€ ban hau nhu vé moi phuong dién. Nhidu hé thang
bay gio dugc tiep thi la “su thay thé mdy tinh dé ban”, ma cédc cong ty
cung cdp cho nhan vién clia minh nhu la hé théng chinh. Chuong nay
trinh bay qua trinh phét trién eda mdy tinh xdch tay va tai sao né lai
phé bign dén nhu vay.

Ban dau cdc may tinh xdch tay la nhitng hé théng c¢6 kich ¢ bling
chi€ce vali va khédc vdi cde may tinh dé€ ban (desktop) chi y&u & chd
tat ¢ cdc thanh phén phai bao gém ¢ monitor kidu CRT, dugc l4p
vao mft vé duy nhat. Viao dau nhitng nam 1980, cong ty Compagq la
mét trong s6 nhiing céng ty dau tién dua ra thi truong loai may tinh
xdch tay nay. Tuy kich ¢, trong lugng, va hinh ddng cé vé cdng kénh
hon rat nhiéu so véi loai may tinh xédch tay ngay nay, nhung chiing la
¢bng nghé dét pha vao thoi d6. That vay, khéng gidng nhu loai vo
ngay nay, cdc thanh phan duge sit dung bdi cdc may tinh xdch tay nay
hiu nhu giéng véi cac thanh phan duge sit dung trong cdc méy tinh
dé ban manh nhat thoi dé.

Céc hé théng xdch tay méi nhat ngay nay cé kich c& xap xi bing
cudn tip (notebook). Ching duge thidt k& theo kidu clamshell (vé sd)
von da tré thanh mot tiéu chudn cdng nghiép. Bén trong nhing hé
théng nay, hdu nhu moi thanh phan déu duge phat trién danh riéng
cho viéc si dyng trong cdac hé théng di dong.
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Tuy nhién, cdc mdy tinh xdch tay khéng giéng nhu Personal Digital
Assistants (PDAs), chdng han nhu Palm series, Handspring, va
PocketPC. Cdc mdy tinh xach tay khdc véi PDA & chd chiing sit dung
cdc hé diéu hanh va phidn mém ung dung glong nhu cdc may tinh dé
ban va s dung cdc cong nghé bd nhd, CPU va & dia tuong ty nhu cac
may tinh dé ban. Cdc PDA sir dung cac hé diéu hanh. cac trinh ing
dung, va phan citng khéc v6i cdc mdy tinh dé ban hay may tinh xdch
tay va do d6 khoéng thugc pham vi cia cuén sdch nay. Sach nay tap
trung chi y&u vao cdc mdy tinh laptop hay cdc may tinh x4ch tay kiéu
notebook. V& céng nghé, phdn 16n néi dung trong cuén sach nay cing
ap dung cho mét loai mdy tinh xach tay tuong déi mdi, dé 1a Tablet
PC. Vé nhiéu phuong dién, cdc mdy tinh nay gidng nhu cdc mdy tinh
notebook ngoai trir ching duge trang bi mét man hinh nhay ti€p xuic,
khong c6 phuong tién luu tri roi duge hgp nhét (chéng han nhu 6 CD/
DVD-ROM), va c6 mdt phién ban huéng tablet die biét cia Windows.

Céc thanh phdn thiét ké hé thing xach tay

Ra rang, cdc hé thong xdch tay ngay nay duge thiét ké nhé gon
hon rat nhiéu so v6i cdc hé théng d& ban. Phan 16n cong viée phat
trién duge thuc hién trén cdc thanh phan dé ban nhung ¢ dang thu
nhé don gidn. Chéng han, trong khi cdc 6 dia cing 3.5 inch phé bién
trén cdc mdy tinh dé ban thi phin 16n cdc mdy notebook khong ch
ché danh cho edc thiét bi nay Thay vao dé, ching s dung cdc & dia
cung 2.5 inch, day la két qua truc ti€p clia viée thu nhd trong cong
nghé § dia cing nhiéu nam qua.

Tuy nhién, ngoai su thu nhd, cdn ¢6 ba thanh phan khdc gép phan
rdt 16n vao kiéu thiét ké ciia cdc mdy tinh notebook ngay nay, dé la
cdc man hinh phing, cdc hé théng dién, va sy quan 1y nhiét.

Cdc man hinh phdng (Flat-Panel)

D6 rd nét cha cac man hinh LCD phéng da khién ching ngay cang
pho bi€n hon trén cdc mdy tinh dé ban (desktop). Tuy nhién, cdch
day khong lau, cdc man hinh nay chi duge st dung ddc nhét trong céc
may laptop.

Céc man hinh phéng 12 thanh phan rd rang nhat vé m4t hinh dnh
clia mdt mdy laptop. Ching ciing thlm'ng la thanh phan ¢6 4nh hudng
l¢n nhat dén kich ¢d va hinh ddng cla mét mdy laptop. Vo nhing
ngay dau xudt hién hé théng xdch tay, man hinh duy nhat duge st
dung 14 monitor CRT 8 nhd, mot thiét bi “ngén” nhidu dién dé&n n01
né can phdi cé mdt ngudn dlen AC riéng. Cdec man hinh nay con cong
kénh khi&n cho cdc hé théng xach tay ngiy d6 c6 vé giéng nhu chiée
vali. Khi cdc man hinh gas-plasma trd nén ¢6 sén, kich ¢ ciia cdc hé
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théng xdch tay giam bang mdt hép com (lunchbox). Tuy nhién, cac yéu
cdu dién cia cdc man hinh gas-plasma lai bdt budc phai ¢6 mot 6 cdm
AC cho dén khi phédt trién cac man hinh LCD low-power ¢6 1dn ma
may laptep chay biang pin vdi kiéu thiét ké vo sd quen thude tré
thanh hién thec.

Khi cdc thanh phidn bén trong cia mét mdy laptop tré nén nhé
dan, kich ¢& cia mét may laptop thu gon dén mue ching khéng 16n
hon mdt cuén tép (notebook). That viy, loai mdy tinh notebook ban
dau c6 kich ¢ khong qué 8.5x11 inch. Tuy nhién, trong vai nam qua,
khi cdc man hinh LCD chat lugng cao tré nén ¢6 sin vdi kich ¢ ngay
cang lén thi kich cd cua mdt s6 mdy notebook ciing gia tang.

H¢ théng dién

Mét trong nhimng tinh nang chinh cua may laptop ma ngudi mua
thuong chi y 1a “tudi the cia bd pin” - khoang thoi gian ma hé théng
c6 thé chay trén mot bo pin.

Cde vAn dé lién quan dén méi trusng dan dén sy phat trién cdc
cong nghé quan 1y dién hiéu qua hon, nhung ro rang su van hanh may
tinh tit mgt by pin dat ra cde gidi han hé théng ma nhing ngusi thiét
ké hé thong desktop chua bao gig nghi d&€n truée khi phat minh cac
hé théng xdch tay chay béng pin. Hon nifa, sy doi hdi céc tinh ning
bé sung, chdng han nhu cde 6 DVD va CD-RW, cdc man hinh 16n hdn,
va cdc b xu Iy nhanh hon, da 1am gia ting ddng k& sy hao phi dién
niéng trén hé théng tidu biéu. Sy bao toan dién nang va gia tang tudi
tho bd pin cia hé théng thuong duge giai thich theo ba cdch sau:

& Cdc thanh phdn tiéu thu dién thdp - Hdu nhy moi thanh
phén trong cdc hé théng xach tay ngay nay, tie CPU dén bb
nho dén cde man hinh va 6 dia, déu duoc thiét ké ddc biét dé
tidu thu it dién hon cdc he théng desktop tuong ting ciia chiing.

& Hiéu quda b$ pin gia tdng - Cdc c¢dng nghé bé pin mdi hon,
chdng han nhw lithium ion va lithium polyme, lam cho cde b6
pin v ngudn dién tré nén nhe hon va cé dung tich lon hon,
cho phép b6 pin tén tai ldu hon trén mot lan tich dién.

& Sy qudn ly dién - Cdac hé diéu hanh va tién ich vén tdt cde
thanh phdn hé théng nhdt dinh, chdng han nhu & dia, khi
ching khéng dang duge st dung c6 thé gia tang dding ké tubi
tho ciia b6 pin.

Sy quan Iy nhiét

Cé6 1&é mot vdn dé nghiém trong han tudi tho eta bé pin trong céc
hé théng xédch tay la nhiét. Di nhién t4t ¢4 cdc thanh phan dién déu
tao ra nhiét, va trong mét mdy laptop, lugng nhiét nay cé thé 13 mot
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van dé quan trong. Bén trong mot mdy laptop, mét s6 lugng 1én céc
thanh phan duge x€p vao mat khodng khéng tuong ddi nhd, tao ra
mdt sy tAp trung nhiét nang Luong nhiét nay phai duge phin tdan
theo mdt cdch nao d6. Trong cdc hé théng desktop, diéu nay duge
thye hién bing cach sit dung cac quat lién tuc lam m4t cde viung bén
trong hé thong. Tuy nhién, do quat tiéu thu nhiéu dién bd pin nén cac
hé thong xach tay phai duoc thigt k& dé chay khong cé quat phén lén
thol gian va vi vdy phai sit dung cdc hé théng déi mdi dé di chuyén
va phéan tan nhiét,

Lién quan nhiéu dén nhiét 1a bd xit 1y hé théng. Khi ching dugce
dua ra thi trutng vao lan dau tién, lugng nhiét do cdc bd xi 1y 486 va
Pentium cua Intel tao ra 1a mdt vdn dé tén tai ngay ca trong cdc hé
théng desktop. Cdc chdu nhiét va cdc quat nhd duge gin trén CPU
tré thanh cdc thanh phan chudn trong phén 16n hé théng., Céc hé
théng hién dai dya trén cdc b x( Iy Pentium III, Celeron, Pentium 4,
va Mobile Athlon clia AMD t4n dung lgi ich cia céng nghé b x ly
mdi hon véi dién dp thap hon. Kich ¢& khéi nhé hon, cache L2 hgp
nhét, va noéi chung la su tiéu thu dién thidp hon céc bd xd ly trude
day.

Do nhiéu hé théng xdch tay ngay nay dang duge thiét k& nhu Ia
mdt sy thay thé cdc hé thong desktop nén ching ddi hdi cdc bd xi¥ Iy
manh nhét ¢6 sdn. Ngay ca cdc b xit I§ méi nhat va nhanh nhat dugc
thiét k& cho cac hé thang dé ban, chdng han nhu AMD Athlon va
Intel Pentium 4, ciing dugc diéu chmh nhanh chéng dé sit dung trong
cdc hé théng di dong. Cdc bd xit 1y téc dd cao nay tao ra mét luong
nhiét rat lgn.

bé gidi quyét van dé nay, Intel v& AMD da dua ra cdc phuong
phédp dac biét dé déng géi cdc bd x Iy di déng vén dugc thigt k& dé
gilt lugng nhiét & mie t6i thidu. Cde bo xi7 Iy di dong ciing gidm lugng
nhiét théng qua viéc sit dung cdc kiéu thiét k& extra-low-voltage
(dual voltage trong mot s8 trudng hgp) va bang cach hop nhédt cdc ho
nh¢ Level 2 truc ti€p trén khéi bs xi Iy. Cdc ky thuit niy khéng chi
gidp gidm bdt lugng nhiét ma con gidm cac yéu ciu dién va do d6 lam
ting tudi tho ciia b pin.

Ngay cd ki€u thiét k& qudn 1y nhiét t6t nhat 46i véi cdc may
laptop van tao ra mdt lugng nhiét dang ké trong mét khoang khing
nhé. Lugng nhiét nay thudng tdp trung hon so véi lugng nhiét bén
trong mot hé thong desktop. Pé khdc phuc diéu nay, nhiéu thanh
phan notebook dugc thigt k& khong chi dé chiém khodng khong nhé
hon v& lugng dién tiéu thu thadp hon ma con ¢é kha nang chiu nhiét
cao.
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Ngoai tru thoi gian dau, sy phat trién may tinh c4 nhan luén di
d6i v6i sy phdt trien mdy tinh xdch tay tuong duong. That vay vé
nhiéu phuong dién, sy phat trién cia may tinh xach tay &n tugng hon
nhiéu so véi mdy tinh dé ban. Trong khi cdc may tinh d& ban khong
thay doi dang ké vé thita s6 dinh dang thi cdc may tinh x4ch tay da
thu gon tir kich ¢& mét chiéc vali xudng dén mudc né c6 thé nim vira
trong mot tai do.

Cac mdy tinh xdch tay trudc PC

Su phét trién mdy tinh c4 nhan bt ddu vao ndm 1981, khi IBM PC
dau tién duge gidi thiéu. Tuy nhién, trude hé thong nay da cé nhiéu
may tinh quan trong, mot s6 trong dé 1a may tinh xdch tay.

IBM 5100

Vao thang chin nam 1975 - chi vai thang sau khi may tinh cd nhan
dau tién dugc gidi thiéu véi tén Altair - IBM da gidi thiéu may tinh
xdch tay 5100 (xem hinh 1.1).

Hinh 1.1. IBM 5100 ra ddi vao nam 1975. Thiét bi nang 50 can Anh nay la may tinh
c¢a nhan ddu tién, va gan nhu gi6ng vdi may tinh ca nhan dau tién.

Thiét bi nay, 16n hon mét may déanh chir IBM, 1a két qua cua mot
du én dugce goi 1a SCAMP, muc tiéu cta du 4n nay la tao ra mét may
tinh nhé c¢6 khé ning-chay ngén ngit lap trinh APL cta IBM. Tén
SCAMP bat ngudn tir “Special Computer, APL Machine Portable”.
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IBM 5100 ¢é sin trong 12 model, khde nhau ché yéu vé kich c& bd
nhé, ta 16KB dén 64KB. Su luu trix dif liéu duge cung cdp bdi mot &
bang 1/4-inch ¢6 kha ning luu trirt 204KB trén moi mét bang. Vao
thang ba nam 1982, sau thdng sau khi IBM PC dugc giéi thiéu, 5100
khéng con duge su dung nia.

Luggable

Phén 16n céc hé théng xach tay diu tién khong cé gi khdc cdc may
desktop v6i cac man hinh CRT hgp nhat, ban phim, va mét tay cam.
Cac hé théng nay cé trong lugng t 25 dén 50 can Anh va c6 kich cd
bang cdc mdy may hay cdc vali nho. Thoat diu, loai nay chi duge ghi
nhan la portable. Nhung vao cac nam sau d6, khi cac mday laptop nho
hon ra doi, cdc hé théng nay duge ghi nhin la transportable hoac
luggable.

Nhitng ngudi diing may tinh laptop hién nay khé c6 thé tin rang
vao nhing nam 1980, cdc thuong nhan da phai mang theo bén minh
nhifng chiéc may to tuéng tir nai nay dén noi khdc. Tuy nhién, nhing
chiéc may tinh khéng 16 nay da sém bi thay thé bdi mot thé he may
tinh xdch tay méi dé mang theo hon.

Osborne 1

Vao thang tu nam 1981, Osborne 1 duge gidi thidu. Gidng nhu 5100,
Osborne ning hon nhiéu so v6i bat ky hé théng xdch tay ngay nay,
nhung né chi ning bing nia tién than IBM cGa né.

Mét trong nhitng dic diém quan trong nhat cda Osborne la né
khéng tuong thich véi IBM PC. Diéu nay 1y gidi vi sao Osborne xuit

hién khéng dudi bén thdang trude khi cdng b6 may tinh desktop phd
bié&n.

Osborne ¢6 mot kiéu thiét ké doc dao. Trong cdu hinh di dong, né
giong nhu mdt chiée vali day hay mét mday may. P& st dung né, ban
diat hé thong 1én trén mat bén c¢ta né va gap panel duéi cing xudng
dusi, d€ 16 mét ban phim, hai 8§ dia mém, vA mét man hinh CRT cuyc
nhd (xem hinh 1.2).
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Hmh 1 2 Osborne 1, loai mdy tinh xdch tay pho bhién dau tién.

Ngoai tinh dé mang theo, Osborne 1 con gio’i thiéu mét tinh nang
chinh khéc cho cdc mdy tinh c4 nhan: phan mém két hop. Cé le day
la hé thong dau tién duge két hgp khong chi véi mot hé didu hanh,
ma con v6i phan mém xi ly van ban va trang bang tinh, cing nhu’
nhiéu chuong trinh tién ich. Gi4 cua Osborne, bao gbébm ci phan mém,
thdp hon ddang ké so vdi phan lén cic may desktop thoi dé.

Osborne khong phai la mdy tinh dé s dung nhit. Man hinh ctia né
qua nho - chi 5 inch duong chéo - dé€n ndi né khéng thé hién thi mot
man hinh day dd gém 25 dong 80 ky tu. P& doc toan b man hinh
text, nhing nguoi dung phai diéu chinh mét nim nhé dé€ cudn man
hinh nho quanh mét man hinh 4o 16n.

Mac du Osborne nhanh chéng bi thay thé, nhung kiéu thiét ké
chung cua né van dugce st dung qua nhiéu nam trong nhirng san pham
nhu Compaq Portable va IBM Portable PC. Bang 1.2 so sdanh cdc hé
thong luggable nay. -

KayPro 11

Khong lau sau ké tir khi Osborne xuat hién, mot hé thong xéch tay
dugc goi la KayPro II ra doi da gAy nhiéu tranh cai. Mic du vé nhiéu
khia canh né tuong tu véi phién ban géc, nhung KayPro da cai tién
Osborne bang cdch ding mét man hinh 16n hon va mét vé kim loai.
Khéng giong Osborne 1, monitor ctia KayPro c¢6 thé hién thi mét
dong toi da 80 ky tu.

Radio Shack Model 100

Cac mdy laptop dau tién ra doi vao nhitng nam 1980 va hoan toan
khdc v6i nhitng thiét bi ma ngay nay ching ta goi theo tén d6. Céc hé
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thong xdch tay dau tién nay giong nhu mot tablet, phan nita duéi cia
n6é danh cho ban phim.

Vao thang ba nam 1983, Radio Shack gigi thiéu TRS-80 Model 100.
Méac du may tinh nay khong tuong thich PC, nhung né thu hit su cha
y cua ngudi dung nha vao tinh dé di chuyén cia né.

Model 100 trong giong nhu mot cuén sdch nhé day khoang 2 inche
(xem hinh 1.3). Nua panel dinh ctia né danh cho man hinh LCD va
nua con lai danh cho ban phim. Bén trong hé théng 1a mot bo xu 1y 8-
bit cung véi 8-32MB RAM. Mot lugng ROM bé sung 32MB dugc tai véi
mot hé diéu hanh va mét chuong trinh xi ly van ban don gian. Pién
dugc cung eap bdi mot b gdbm bén pin 16n.

Hinh 1.3: Radio Shack TRS-80 Model 100, mgt trong nhiing may tinh laptop dau tién.

Pidc diém an tugng nhat cia Model 100 1a trong lugng cia né chi
khodng 3 cAn Anh. Hé théng ¢6 tdc dung nhu mét may xi 1y vin ban
v6i day du tinh nang va dé mang theo nay da tré thanh trang thi&t bi
chuan cho nhiéu phéng vién trong nhitng nam 1980. Tuy ban phim cta
né con thi€u nhiéu phim duge tim thay trén IBM PC, nhung cac phim
ma Model 100 da c6 thi dat duge kich ¢d va dé s dung.

Model 100 xing ddng dugc chid ¥ bdi vi né da gép phan tao ra
thuat ngt laptop. Cdc may tinh laptop da ching t6 1a mot cong cu
hitu ich, nhung bay gi¢ thiét bi d6 phai tuong thich PC.

Cac PC Portahle - Luggable dau tién

Vao thiang tdm ndm 1981, nganh cdng nghiép mdy tinh ca nhan da
hoan toan thay d6i. Ly do cia su thay d6i nay 1a su ra doi cia may



Chugng 1 - Qua trinh phat trién cac hé théng xach tay 15
tinh cd nhdn IBM (IBM Personal Computer). Cang phé bién nhu
Osborne va cdc hé théng x4ch tay ddu tién khdc, cac ngay cua ching
bay gid dugc danh s6. Ro rang bat ky thiét bi nao khong tuong thich
v6i IBM PC sé sém trd nén lac hau.

Compaq Portable

Buge cong bd vao thang mudi mot nam 1982, Compaq khong chi 1a
hé v6 tinh portable PC dau tién ma con mé diu cho giai doan nhan
ban PC.

Vé hinh ddng chung, Compagq giong nhu cdc hé thong xdch tay
Osborne va KayPro (xem hinh 1.4). D& si dung hé thong nay, ban dit
N6 trén mét bén cia né va md chét panel du6i cing, vén la ban phim.
Viéc thdo ban phim sé cho thdy man hinh CRT xanh luc cia Compagqg
va mot cap 6 dia mém véi d6 cao toi da.

FrYYvYy
] 'l-"l“"l" l'_l'_lrlj_ll_l \
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Hinh 1.4. Compagq PC, hé thdng xach tay diu tién tuong thich PC. '

Bén trong Compaq 1a bo xi ly, bé nhé, va cdc khe mé rong giong
nhu trén IBM PC d4u tién. Khong giong nhu cdc nha san xuat khée
vao thoi d6, Compaq c6 thé sao chép ma BIOS trong cua PC ma
khong vi pham ban quyén cia IBM. Két qua la mot hé thdng trong s6
rat it h¢ théng c6 kha niing chay tat cd phin mém duge phat trién
cho IBM PC.

Cho du khia canh quan trong nhat cia Compagq la tinh dé di chuyén
hay tinh tuong thich ctia né thi sy két hop ca hai yéu t& nay la rat
hap din va gép phan lam cho mot cong ty nho tré thanh céong ty may
tinh ca nhan 16n nhat thé gigi.
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IBM Portable PC

Vao thang hai nam 1984, gan 15 thang sau khi Compaq Portable
duge cong b, IBM di bAt ddu hé thong xach tay riéng cia né - nhan
ban cloner. IBM Portable Personal Computer 5155 Model 68 ¢6 kich
cd va hinh dédng tuong tu nhu hé thong Compaq, 12 mét hé théng cé
kich ¢ bang chiéc vali nhé véi trong lugng 30 cAn Anh. Bén trong nd
¢6 cai sdn mot video monitor 9 inch, mot 6§ dia mém 5 1/4 inch, cao
mot nda (véi mét chd danh cho & dia thit hai tiy ¥); mot ban phim 83
phim; hai card diéu hgp; mét bo diéu khién dia mém; va mdt video
adapter kiéu CGA. D§ phéan gidi clia adapter (b didu hgp) nay chi la
640x200 véi hai béng xdm. Thié€t bi nay con ¢6 mét ngudn dién cé kha
ning gidm sdt sy hoat dong vdi dién 220V. Hinh 1.5 minh hoa phia
bén ngoai cia Portable PC.

CAT Brightness and

R Amiber CAT

Keyboard cable connecior

Board hé théng dugce sit dung trong IBM Portable PC giéng nhu
board dugc st dung trong IBM XT ban dau - PC d4u tién cda cong ty
duge trang bi mot 6 dia cing. Portable PC khéng ¢6 8 dia cing, nhung
n6é c¢6 256KB bd nhé. Do motherboard (bdan mach chu hay con goi la
board me) XT duge sit dung nén ¢6 tdm khe mé rong danh sdn dé€ néi
ké&t cdc board adapter, mic du chi cé hai khe chdp nhan mét card
adapter dai t8i da do sy han ché& khodng tréng bén trong. Vé co ban,
ngudn dién giéng nhu nguén dién cia XT, véi nhitng thay d6i vé mat
vat 1y dé dé di chuyén va mét lugng dién nhé duge tidu thu dé chay
monitor cai sdn. V& chic ning va hiéu sudt, bj hé thong Portable PC
¢6 cdc dic diém tuong tu bo hé thdng IBM XT véi cdu hinh tuong
duong. Hinh 1.6 minh hoa khung xem bén trong cia Portable PC.
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Hinh 1.6. M§t khung xem bén trong cda |BM Partable PC.

& Mot b6 vi xu by Intel 8088

& 256 KB RAM déng

9" Amber CRT |

Bo hé théng Portable PC c¢6 cdac thanh phan chic ning chinh sau

B M5t video monitor téng hop, mau hé phdch, 9 inch.
& Mot hode hai 6 dia mém 360KB
Bang 1.1 liét ké ddy dG dir lidu k¥ thudt cua hé thdng Portable PC.
Bang 1.1 Ki€u kign tric hé thing

BO vi xir ly
Toc do dbng hd
Loai Bus
Bé ring Bus
Cac cdp dd ngdt (Interrupt)
Loai
Kha ning chia sé
Géc k&nh DMA
Cac Bus master dugc hd trg
Kha ning ning cip b6 x{ ly
B nhd
Tiéu chudn trén board hé thong
T&i da trén board hé thdng

Intel 8088

4.77MHz

ISA {(Industry Standard Architecture)
8 bit ‘
8 (6 dugc si dung)

Edge-triggered

Khéng

4 (3 dugc st dung)

Khéng

Khéng

2h6KB
256KB
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T8ng bd nhd tdi da
T8¢ dd bd nhd (ns) va ioai
Loat socket bd nhd board
hé thong
S6 socket module bé nhg
B3 nhé duge sir dung trén
board hé thdng
BG difu khién cac bd nho
Cac trang thdi chi:
- Board hé thdng
Adapter
Céc tink ndng chuén
_- Kich ¢ ROM
ROM shadowing
BO dong x{ Iy todn hoc tiy y
Toc do bd déng xir ly
D6 hoa chudn

Cdc cng néi tigp RS232C

Chip UART duge sit dung

Téc do tdi da (bit/gidy)

58 ¢6ng t6i da dugc hé trg
Cdc cdng thigt bj trd (chudt)
Cac ¢dng in song

Hai hugng

S6 cing t6i da dugc hd trg
CMOS real-time clock (RTC)
CMOS RAM
Sy v triv d7a
* Céc khoang dia trong/8 bing

S8 khoang 3.5-/5.25-in
Céc & dia m&m chugn
Cac 6 dia mém tiy y:

5 1/4-inch 360KB

5 1/4-inch 1.2MB

3 1/2-inch 720MB

3 1/2-inch 1.44MB

3 1/2-inch 2.88MB

G40KB
200ns cic chip RAM dbng
16 pin DIP

36 {chia thanh 4 day)

36 chip DRAM 64KBx1-bit trong
4 day 9 chip)

Khdng

40KB

Khéng

8087
4.77MHz
Adapter CGA vdi CRT hd phéch 9 inch cai
san

Khéng chudn
NS82508
9600bps

2

Khong chuin
Khéng chuin
Khdng

3

Khdng
Khdng

2, can 1/2

0/2
1 hodc 2x360K8

Tay y
Khéng
Tiy y
Khéng
Khéng
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BO didu khién dia ciing dugc dua vao Khong
Cic khe mé rgng
Téng s6 khe adapter 8
56 khe dai/ngdn 2/6
S8 khe 8-/16-/32-hit 8/0/0
Cac khe ¢6 sén (v6i video) 6
Cdc dic td ban phim
Bgn phim Enhanced 101 phim Khéing
Xac 1ap thc do ban phim nhanh Khéng
Chiéu dai cac ban phim 6 feet
Cic dic 13 vat Iy
Loai Footprint Desktop
Cdc kich thudc:
Cao 8.0 inhces
Réng 20.0 inches
Sau 17.0 inches
Trgng lugng 31 cdn Anh
Cdc ddc 13 vé méi trudng
Dién thé xuat 11 watts
Worldwide (110/6C, 220/50) co
Auto-sensing/switching Khdng
Dong dién t8i da: _
80-137 VAC 4.0 amps
Ddy hoat ding
Nhiét dé 60-90 do F
Do d4m twong ddi 8%-80%
Do cao hoat dfng t5i da 7.000 feet
Nhiét (BTUs/gid) 650
Pj nhiéu 42
Sif phan loai FCC Class B

Bang 1.2 liét ké cdc s6 bd phan phé8 bién déi véi cdc tuy chon céu
hinh danh s48n cho Portable PC.
Bang 1.2. Cac cav hinh cika Model 1BM Portable PC

Chi tiét S8 b6 phén
256XB, mat & dia 360KB, 5155068
cao mgt phin hai

256K8, hai & dia 360KB 5155076

cao mjt phdn hai
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6 dia mém 360KB.
cac mot phin hai
O dia duge s dung trong Portable PC 14 6 dia cao mét phan hai

(half-height drive), gidng nhu trong IBM PCjr, mét hé théng desktop
tdn tai trong mét thdi gian ngin.

Béang 1.3 liét ké va tém tdt ba hé théng may tinh xdch tay chinh.
Bang 1.3. Cac hé thdng xach tay ding Ivu ¥

6450300

QOsborne 1 Compaq Portable IBM Portable PG

Ngay duge Thang tu 1981 Thang mudgi Thang hai nim 1984

cing b8 mdt 1982

CPU Zitog Z-80A intel 8088, intel 8088, 4.77MHz
4.77MHz

B& nhé 64KB RAM 256KB-640KB 256KB-640KB

Hé diéu hanh CP/M-80 MS-DOS IBM PC-DOS

(MS-DOS)

Loai man hinh 8-inch green 9-inch green 9-inche amber monochrome
monochrome CRT  monochrome CRT  CRT

bo phin giai 52 ky tu x 24 80 ky tr x 25 80 ky tv x 25 dong,

man hinh déng, khong céd dong, 640x200x2  640x200x2 bbng xam
d6 hoa béng xim

Sy luu trif dif liéu  Hai § dia mém Mot d&n hai 8 dia Mot dén hai 8 dia mém
5.25-inch 100KB  mém 360KB cao 360KB cac mdt phdn hai
cao 16i da mot phdn hai

Cac khe m& rgng  Khdng ¢o Bus 1BM PG Bus IBM PC

Trong lugng 25 cén Anh Khdéng xac dinh 31 cén Anh

{unchhex

Loai mdy tinh xdch tay lgn ké& tiép nhé hon ddng ké, nhung vin
16n hon so véi cdc tidu chudn ngay nay. Vé kich ¢o va hinh ddang, cdc
mdy tinh nay giéng nhu cdc ciip nhdé hay cdc hop com tria ma moi
ngudi thudng mang theo dén noi 1am viéc hay dé&n trudng.

Kiéu thiét k& cia cdc mdy tinh lunchbox khd don gidn. Mot mat
bén cda lunchbox 14 man hinh hién thi. Module ban phim c6 thé duge
gén trén man hinh, bio vé cd né va ban phim trong ldc di chuyén.

P& dat dugc kich ¢ tuong d6i nhé nay, nhing ngudi thist ké&

lunchbox d& tan dung mét cong nghé mdi: cic man hinh phing, ching
han nhif cdc man hinh gas-plasma ¢6 d§ tuong phéan cao va cdc panel
dién quang. Cédc panel nay nhé hon nhiéu so v&i cdc man hinh CRT
trén cdc hé théng xach tay. Ching ciing ¢6 4§ tuong phan rat cac. Tuy
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nhién, han ch& clla cdc man hinh phing diu tién nay la chang rat
dit.

Hai médy tinh lunchbox dang luu ¥ 14 P70 va P75 ¢ta IBM. Ca hai
hé thdng nay duge bién dai dua trén hé théng desktop PS/2 Model 70
cia IBM duge giéi thiéu vao nam 1987. Bdi vi cdec man hinh LCD chat
lugng t6t chua ¢6 sdn vao thdi dé nén cdc hé théng xdch tay nay da
st dung cdéc man hinh gas-plasma cam va den.

Ca P70 va P75 déu kh4 1én, cdc thanh phan bén trong gin gidng
nhu bit ky hé théng desktop. Bang 1.4 liét ké cdc dic tinh k§ thuat
cia cid hai hé théng nay.

Bang 1.4. Cac chi ti€t v€ hai hé théng xach tay “Lunchhox” cda IBM: P70 va P75

IBM P70 IBM P75

Ngay gidi thiéu Thang sdu nim 1988 Thing mudi mdt ndm 1990
Boxir Iy 20MHx 386 33MHz 486

Kiéu ki€n tric Bus Hai khe Micro Channel Ban khe Micro Channel

Bo nhd 2MB-3MB 8MB-16MB

Video VGA XGA .

Man hinh Gas plasma 10-inch Gas plasma 10-inch

6 dra mém 3.5-inch 3 5-inch

0 da cing (SCSI) 30MB; 60MB; 120MB 160MB; 400MB

Trong higng 20 ¢in Anh 22 c¢an Anh

Nhiéu may tinh khdc, ké cd Compaq, d4 tung ra thj trudng cdc may
tinh lunchbox trong nhiéu n&am. Tuy nhién, khi cdc may tinh laptop
nhé hon nhiéu tré nén manh hon, thi nhu ciu ddi véi cdc hé théng
lunchbox gidm dén, nhung ching vdn cdn trén thi trudng.

Mot vi du vé hé thang lunchbox hién nay la FlexPAC P4 cia Dolch
Computer Systems (xem hinh 1.7).

Hé théng lunchbox nay cé trong lugng khong dudi 23 cAn Anh va
kich ¢t 16x11x9.8 inch. Bén trong hé théng nay khéng chi cé chd
danh cho mét man hinh 14.1 inch, mét b x Iy Pentium 4, mot 8 dia
ciing 40GB, mo6t & dia mém, mdt CD-ROM, va 2GB bd nhd, ma con cb
ché danh cho sdu khe PCI ki6u desktop, mét trong sdu khe nay 1én
gdp 461 mot khe ISA.
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Hinh 1.7. Mdy tinh Dolch FlexPAC P4 I3 mgt vi du cia hé théng lunchbox manh vén
c6 san cho dén nay.

Laptop

Tuy cdc mdy tinh luggable va lunchbox khd manh nhung nhiéu
ngudi vin mong mudn c¢6 mot hé théng nhe hon nhidu. P6 chinh 1a
laptop - mdt mdy tinh tuong thich PC.

IBM PC Convertible

May tinh laptop that sy dau tién xuét hién ¢ dang IBM PC Con-
vertible, dugc gidi thiéu vao thang tu nam 1986 (xem hinh 1.8). Heé
thong nay sit dung sy thiét ké vé so, trong d6 man hinh g4p qua ban
phim khi h¢ théng dugc di chuyén. Kiéu thiét k& cia dia nay van con
duge sit dung bdi hau hét cdc hé thong xach tay ngay nay.

Hinh 1.8. IBM PC Convertible, mdy tinh laptop ki€u vd so d4u tién.
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Tuy nhién vé cdc phuong dién khde, Convertible ¢é nhidu diém
khde biét so véi cdc may tinh laptop hién nay. Man hinh LCD cda né
khong phén chiéu trd lai phia sau va c6 mét ti s§ huéng rat phing.
Syt lau trir dir lidu khong duge cung cdp béi § dia cing ma béi hai &
dia mém 3.5-inch. Vao thyi diém dé, cdc & dia cing van cdn quéd 1dn
nén khong thé n&m vita trong mét mdy tinh x4ch tay hoat déng bing
pin, hon nita ching lai tiéu thy qud nhiéu dién ning. Su ra doi cia
Convertible chinh la lan d4u tién IBM st dung cac § dia mém 3.5-
inch thay cho cdc phién ban 5.25-inch 16n hon trén cdc mdy desktop
XT va AT cii hon.

Bén trong Convertible 1a mft bo x& 1y Intel 80C88, mét phién ban
CMOS tiéu thu dign thdp cia eing bé xi Iy duge st dung trong 1BM
PC ban diu. T6c d6 déng hd cha né cing 1a 4.77MHz. Bé nhé nim
trong khodng tir 256KB dén 512KB, mot lugng bd nhé tiéu bidu cho
cdc mdy tinh thot deé,

C6 1& khia canh gdy ngac nhién nhat cia Convertible 1a trong
lugng cha néd. Loai mdy tinh “laptop” nguyén miu nay chi nang khodng
13 c&n Anh. .

Di nhién, trong nhiéu nam ké tit khi Convertible ra ddi, cdec may
tinh laptop d& trai qua nhiéu sy thay d48i, trd nén gon nhe han, nhanh
hon, va cling ré hon. Tuy nhién, sy xuét hién cia Convertible vao thi
dé d4 ddnh d4u hai sy kién quan trong: Thit nhét 1a Convertible 13 ha
théng IBM PC dau tién duge cung cdp cdc 8 dia mém 3.5-inch. Tha
hai 12 né danh d&u sy thadm nhap vao thi trudng hé thdng xach tay
ctia IBM, mot thi trudng ma hién nay IBM d4 rit thanh céng véi cac
hé théng ThinkPad cia né.

PC Convertible ¢6 sin trong hai model. Model 2 ¢6 mat bd vi xi 1y
CMOS 80C88 4.77MHz, 64KB ROM, 256KB RAM tinh, mét man hinh
tinh thé 1éng (LCD) 80 c6t x 25 dong, hai § dia mém 3.5 inch, mét ban
phim 78 phim, mét adapter AC, va mét b pin. Ngodi ra con cé cdc
chugng trinh phdn mém Application Selector, SystemApps, Tools,
Exploring the IBM PC Convertible, va Diagnostics. Model 22 v& co
bdn giéng nhu Model 2, nhung chi ¢6 phdn mém ch4n do4n (diagnos-
tics). Ban c6 thé md rong méi hé théng 1én 512KB RAM bing c4ch st
dung cdc card by nhé 128KB RAM, va ban c6 thé dua vao bd hé thong
mét modem trong 1200bps. Véi sy md rong bd nhd, cdc may tinh nay
dat dén 640KB.

Méc du hé théng nay khé chém, chi khodng 4.77MHz, nhung mét
diém ddng lwu y 1a sy st dung cdc chip bd nhé tinh cho RAM hé
thong. RAM tinh (static) RAM khéng yéu cdu tin hiéu lam mdi ma
RAM déng (DRAM) thudng yéu clu, khodng 7% thdi gian cda b xit 1y
trong mdt hé thong PC hay XT chuén. Piéu nay c6 nghia 1a Convert-
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ible nhanh hon IBM PC hay XT khodng 7%, cho dii t4t ca ching hoat
dong & cung tdc 46 déng hd 1a 4.77MHz. Do db tin cdy cla static RAM
ngay cang ting (so v6i DRAM) trong Convertible, cling nhu mong

muén gidm thidu lugng dién tiéu thu, nén RAM trong Convertible
khéng duge ki€m tra ddi chiéu.

G diing sau mdi bd hé théng la mét giao dién bus c6 kha ning mé
rong. Bé ndi 72 pin nély cho phép ban néi cdc thiét bi sau day: mot
mdy in, mét adapter néi tiép hodc song song, mot adapter CRT dis-
play. Moi thi€t bi hoat dong nhd vio ngudn dién ti by hé théng.
Adapter CRT display chi hoat dong khi hé théng duge van hanh tir
mot adapter AC chufin. Mt man hinh CRT ngoai hay mét may twl

duge gén théng qua adapter CRT display ddi héi phai c6 mét ngudn
dién AC riéng biét.

Mdi bo hé théng c6 mot LCD cé thé thdo ra. Khi mdy tinh dang
dugc sif dung trén mét ban lam viéc, man hinh LCD ¢é thé dugc thay
th& béi mét monitor ngoai. Khi LCD du‘dc cal d vi tri déng, né tao
thanh mét nip day cho ban phim va cdc 8 dia mém. B&i vi LCD duge
gdn véi mdt bd ndi ngit nhanh nén ban ¢6 thé thio né ra mét, cdch
dé dang d€ dat bo hé thong 5140 vao bén dudi mét monitor don sit
IBM 5144 PC Convertible hay monitor mau IBM 5145 PC Convertible
tuy y.

Trong thoi gian tén tai cda Convertible, IBM da cung cdp ba loai
man hinh LCD khéc nhau. Man hinh ddu tién la LCD chudn. Loai nay
thudng bi cdc su ¢6 lién guan dén d§ tuong phdn va tinh d& doc. Do
dé, IBM da thay ddi né thanh loai man hinh LCD xeay, ¢6 d6 tuong
phan tot hon nhiéu. Sau cing, trong loai man hinh LCD tha ba, IBM
da thém fluorescent backlight vao loai man hinh LCD xoay. Loai man
hinh nay khéng chi cung cap 49 tuong phédn t&t hon ma con lam cho
hé théng cé thé s dung trong cdc diéu kién dnh sdng thdp.

B¢ hé théng PC Convertible ¢6 nhitng tinh niang chinh sau day:

& B6 vi xiz Iy CMOS (Complementary Metal-Oxide Semiconduc-
tor) 80C88 4.77MH:

& Haoi ROM CMOS 32KB vdi:
&  POST (Power On Self Test) trong cdc thanh phdn heé théng
& Sy hé trg BIOS (Basic Input/Output System)
& B¢ chuyén dich ngén ngit BASIC

& Static RAM CMOS 256KB (c6 thé mé réng lén 512KB)

& Hai 6 dia mém 3.5 inch 720KB (dd dinh dang)

& M¢t panel LCD 80 cft x 25 dong c6 thé thdo ra (cdc ché d¢ db
hoa: d¢ phdn gidi 640x200 va dé phén gidi 320x200)
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® B6 diéu khién LCD

& Buffer hién thi RAM 16KB
& LCD font RAM 8KB
& Adapter danh cho mdy in tity ¥ (model #4010}

& Ban phim chuyén nghiép (78 phim)
& Adapter AC
& B pin

Céc tuy chon bd hé thong (cing véi cdc sé model clia chang) danh
cho PC Convertible bao gém:

& Card bé nhé static RAM 128KB (#4005)
& Mdy in (#4010)

& Adapter né‘é tiép /song song (#4015)

® Adapter CRT display (#4020)

& Modem trong (#4025)

& Cdc mdy in (#4055)

& Bj sqc pin (#4060)

& Adapter dién di déng (#4065)

Sau ddy la hai monitor CRT ngoai tay ¥ danh sén cho PC Convert-
ible:

& [BM 5144 PC Convertible Monochrome Display Model 1
& IBM 5145 PC Convertible Color Display Model 1

Cdc Model va déic tinh ciia PC Convertible

Phin nay trinh bay céc tiy chon va dic tinh danh sén cho PC
Convertible. C6 nhidu loai tily chon ¢é sdn, tif bd nhd bd sung dén cic
adapter hién thi ngoai, cdc cdng ndi tiép/song song, cdc modem, va cd
cic may in.

Card by nhd

Mot card by nhd 128KB hay 256KB c¢6 thé duge s dung dé md
réng bd nhd co ban trong bé hé théng. Ban c6 thé thém hai card nay,
mot card 256KB va card 128KB d€ dat dugc tdng bd hé thong 1a
640KB,

Mdy in tuy ¥
Mot mdy in dic biét ¢6 sdn duge gn ding sau bd hé théng hodc



26 Chuong 1 - Qua trinh phat trién cdc hé théng xach tay
v6i mot cdp ndi mdy in tuy ¥ (xem hinh 1.9). Kiéu thiét ké ma tran
diém khong va dap, 40cps (ky tu trén giay), van hanh duya trén bo vi
xt 1y, va thong minh nay clia mdy in giip né c6 thé hoat dong véi
lugng dién tiéu thu thdp. M4y in tiéu thu dién tir bo hé théng va cing
dugc ki€ém soat bdi chinh by hé théng.

Hinh 1.9. IBM PC Convertible dugc gén véi may in tiy y.

Mot cdp may in dic biét c6 sfn dai 22 inch tuong duong 0,6 mét)
v6i mdt by ndi 72 pin tuy y gdn ¢ méi ddu. Véi cap nay, ban c6 thé
van hanh may in Convertible khi né duge thdo ra khoi bd hé théng va
dugc dat ¢ mot noi dé si dung hon.

Adapter néi tiép/song song

Mot adapter/song song c¢6 thé duge gin ding sau bo hé théng, may
in tay ¥, hay mdt trong cdc module tinh ning khac gén vao mit sau
cua b hé thong. Adapter nay cung cdp mét giao dién truyén thong
ndi ti€p khong déng bd RS-232C va mot giao dién médy in song song,
cd hai déu tuong thich véi adapter truyén théng khong déng bo IBM
Personal Computer va adapter mdy in song song IBM Personal Com-
puter.

Adapter CRT Display

Adapter CRT display dung dé€ néi v6i ding sau by hé théng, may
in, hay mt module tinh ning khéc gdn v6i mit sau cia by hé théng.
Adapter nay cho phép ban néi mét man hinh CRT riéng biét véi hé
thong, chng han nhu man hinh don sic PC Convertible hodc man
hinh mau PC Convertible. Biing cdch sit dung céc by néi hay céc cap
tay chon, ban ciing c6 thé st dung adapter CRT display dé& gin mot
monitor CGA (Color Graphics Adapter) chudn. Ngoai ra, bdi vi by ndi
composite video output cling duge dua vao, nén ban cé thé sit dung ca
m4y tivi chuén.
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Cdc Modem trong

IBM cung cdp hai modem trong khéc nhau cho Convertible. Ca hai
déu chay cdc giao thiic Bell 212A (1200bps) va Bell 103A (300bps). Cac
modem nay dugce thiét k& & dang mot boé hoan chinh, gdm hai card
duge ndi nhau bdi mét cdp. Bo nay duge 1ap bén trong bd hé thong.
- Kiéu modem d4u tién dugc Novation thiét k& cho IBM, va né khong
tudn theo tiéu chuidn Haye danh cho cic lénh va giao thifc. Piéu nay
cho thdy modem hdu nhu khéng tuong thich véi phdn mém phé bién
dugc thiét k& d€ st dung hé théng lénh Haye. Sau d6, IBM da thay
d6i modem nay sang kiéu hoan toan tuong thich Haye. Pidu nay da
gidi quy&t duge nhidu vdn dé lién quan dén phin mém.

B§ sac pin/Adapter di¢n ty dong

B§ sac pin 1a mgt thiét bi 110 volt ding d€ sac cic pin trong cia
hé théng. Tuy nhién, né khang cung cdp di cong suat dé hé théng
hoat dong trong khi pin dang dugc sac. Mot adapter dién tu déng cé
sén dé€ cdm vao 18 cdm v6i hé théng dién ti€p dat am, 12 volt. Ban c6
thé st dung hé théng trong khi adapter nay dang sac dién cho b$ pin
cia Convertible,

Cdc man hinh tuy y

Man hinh don sdc 5144 PC Convertible 14 mét man hinh composite
video CRT ngoai 9 inch (kich thudc dudng chéo) duge gin vdi bo hé
théng thong qua adapter CRT display. N6 ¢6 kém theo mdt chan man
hinh, mét day dién AC, v mét cap tin hiéu ndi 5144 véi adapter CRT
display. Man hinh nay khdc va khéng tuong thich véi man hinh don
sdc IBM cii hon vén danh cho hé théng dé ban IBM PC ban dau. Man
hinh cii hon nay chi ndi vdi card adapter IBM monochrome, trong khi
dé man hinh don sic danh cho Convertible hoat dong vdi mot adapter
kiéu CGA. Man hinh nay ¢é chdc nang tuong duong véi man hinh
CRT duge su dung trong hé thang xdch tay IBM Portable PC.

Man hinh mau 5145 PC Convertible 12 mét monitor mau CRT ngoai
13 inch duge gén véi bé hé thong théng qua adapter CRT display. Né
c6 kém theo mdt chdn man hinh, mét day dién AC, mét cap tin hiéu
néi 5145 vdi adapter CRT display, va mét loa d€ xuft &m thanh
ngodi. Monitor nay tudgng thich vdi man hinh mau CGA chuédn cta
IBM danh cho cdc may tinh dé ban.

Bang 1.5 liét ké céc s6 bd phan cha cdc b§ hé thong IBM Convert-
ible.
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Bang 1.5. Cac sd bd phdn cia IBM PC Convertible

Cac bd hé thdng IBM 5140 PC Convertible S6
Hai 6 dia mém, 256KB véi cdc (ing dung hé théng 5140002
Hai 6 dia mém, 256KB khong co ting dung hé théng 5140022

Toshiba T1000

Chi mét nam sau khi IBM PC Convertible duge gigi thiéu, mét may
tinh laptop khédc da ra doi, dé 1a Toshiba T1000 (xem hinh 1.10). Vé
nhiéu khia canh, hé théng méi nay tuong tu Convertible: né ciing bd
xt 1y, cung lugng bo nhd, va cing § dia mém. Nhung né c6 mét diém
khéc bigt 16n, d6 la né chi niing khodng 6 cAn Anh, biing nia trong
luong cia Convertible.

Hinh 1.10: Toshiba T1000.

Bang 1.6 so sanh cédc tinh ning chinh cia ba m4y tinh laptop dau
tién. Compaq SLT/286 dugc trinh bay trong muc ké ti&p.

Bang 1.6. So sdnh cdc mdy tinh Laptop ddu tién

IBM Convertible PC  Toshiba T1000 Compaq SLT/286
Ngay cong bd Thang tu ndm 1986 1987 1988
CPU Intel 80C88, 4.77MHz Intel 80C88, 4.77MHz Intel 80C286, 12MHz
B nhd 256KB-512KB CMOS 512KB-1.2MB 640KB-12MB

SRAM, x4p xi 200ns,
non-parity dugc kiém
tra
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Hé diéu hanh IBM PC-DOS MS-DOS 2.11 MS-DOS 3 hodc hai
(MS-DOS) 2.1 trong ROM 0S/2v.1.2
Loai man hinh LCD dan sic, LCD don séc. khéng  LCD xoay don sic, 10 inch,
backlighting tily y  cdé backlighting 7.8x5.9 inch, co
1 backlighting
Do phidn giai 80 ky tu x 25 dong; 80 ky tu x 25 dong, 80 ky tu x 25 dong,
man hinh 640x200x2 640x200x2 640x480x8
bong xam bong xam béng xdm
Su luu trit dif liéu  Hai 6 dia mém 3.5 Mot § dia mém 3.5 Mot & dia mém 3.5 inch
inch, 720KB inch 720KB, 6 dia  1440KB, § dfa ciing 20MB
cling 20MB hodc hodc 40MB
40MB
Cé4c khe md rong Mot bo ndi bus c6  Khéng co Khong co
thé md rong PCC
72 pin
Footprint 12.2x14.7 in. 12.2x11.0in. 13.5x8.5 in.
b6 day 2.6 in. 2.0in. 4.1 in.
Trong lugng 12.2 Ibs. 6.4 Ibs. 14 Ibs.

Compaq SLT/286

Méc du IBM va Toshiba da dua ra thi truong cdc may tinh laptop,
‘nhung Compaq van la cdng ty hang dau vé mdy tinh xach tay. Vao
cudi nadm 1988, cong ty nay da gi6i thiéu sdn phdm Compaq SLT/286
(xem hinh 1.11).

5 "5-:‘,;?2'}‘3‘5;? BB e |-

Hinh 1.11. Compaq SLT/286.

Tuy vdn cong kénh va khd ning (khodng 14 cAn Anh) so vdi céc
tiéu chudn ngay nay, nhung Compaq SLT/286 di c6é nhiéu ddi méi.
Khong giong nhu cdc m4y laptop truée day, né st dung chip 80286
nhanh hon va thay vi hai § dia mém, né chi ¢c6 mot 6 dia mém cung
v6i mot & dia cing 20MB.
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May tinh laptOp nay ciing ¢é6 mot adapter d6 hoa mdi. N6 sit dung
cdc 0 dia VGA, vén da duge gidi thidu trén cdc may desktop IBM PS/
2 trude dé mot nam. VGA c¢6 4o phan gidi 640x480. Ngoal hinh anh
dep hon, SLT con ¢6 mét man hinh tét hon. Khéng gidng nhu cde
man hinh phéng cda PC Convertible va Toshiba T1000, man hinh
Compaq c6 médt ti s6 huéng tiéu biéu hon trong cdc monitor dé ban.
Kich c& cua né cing ddng luu ¥, 10 inch theo kich thuée chéo.

Cé hai model chuan cua Compaq SLT/286 c6 sdn: Model 20, véi
mjt § dia cing 20MB, va Model 40, véi mét 6 dia edng 40MB. Ca hai
model nay déu c¢6 nhiéu tinh nang chudn, bao gém:

& B¢ vi xu ly 80C286 12MHz
& Bé nho 640KB

& O dia mém 3.5 inch 1.44MB

& VGA-resolution backlit monochrome
& Ban phim roi
& Cdc phim ¢ t6i da
® B6 pin NiCad
& Adapter AC
& Déng hé thoi gian thuc (real-time clock)/lich (calendar)
& B néi VGA ngoai
& B néi song song
& B noi ndi tiép
® B ndi ban phim
& B néi luu trit ngodi tuy y
& Bdo hanh mét nadm
Céc thy chon sau didy danh sin cho Compaq SLT/286
& B6 déng xu ly 80C287 12MH:
& Board bj nho 1MB
& Board b nho 4MB
& O dia cung 40MB
& Module luu triz ngodi d€ si dung vdi:
& O dia mém 5.25 inch 1.2MB
& O dia mém 5.25 inch 360KB
# O bang 60MB c6 nén
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& Hép bang 60MB

& Modem trong 2400 bps
& Adapter 6 CD-ROM
& Board giao dién néi tiép

& Monitor mau Video Graphic
& Monitor don sdc Video Graphic
& Board Advanced Graphics 1024
& Board bj nho Advanced Graphic
& Monitor mau Advanced Graphic
& Chéan mé6 réng Desktop
& Ban phim cdi tién
& Ban phim sé ngodi
& Bé pin phu
& Bo sac pin ngodi
& Adapter tu dong
& Adapter AC
- & V3 vgn chuyén
& 08 /2 Standard Version 1.2
& MS-DOS Version 4

NEC Ultralite

Vao khodng nam 1988, NEC gi6¢i thidu mdy tinh Ultralite. Hé
théng xdch tay ki€u v6 s0 nay khéng c6 § dia ciing va tham chi khong
¢6 8 dia mém. Dit liéu duge luu trit trén mét & bo nho. Diém manh
nhat cha né la dé di chuyén. N6 ning khéng qué 4 can Anh va foot-
print clia né bing khodng mot t& gidy 8.5 x 11 inch. Khi dugc déng,
mdy tinh nay khong 16n hon cdc tap chi mdy tinh vao thei dé. Mot s6
ngudi cho réing né giéng nhu cudn tap va goi né 1a may tinh notebook.
Do d6 bdt dau ky nguyén ciia notebook, mét thiét bi ma cho dén nay
van chi€m linh thi trudng méy tinh xach tay - va toan b nganh coéng
nghiép mdy tinh c4 nhan.

Ngoai viéc khdi ddu mét loai sdn phdm mdéi, NEC UltraLite con
nbi ti€ng vi mot 1y do khdc. P6 1a dé cung cdp cac tuy chon luu triv
cho h¢ théng siéu nhe nay, NEC da thiét k& mét tram ¢ dinh (dock-
ing station), vdi cac tuy chon thiét bi luu trit va bs ndi ngoai thich
hgp.
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Apple PowerBook 100
Vao cudi ndm 1991, Apple gi6i thiéu PowerBook 100 (xem hinh

1.12). Sdn pham notebook mdi nay di c6 mét su tdc dong rat 16n dén
cdc mday tinh xdch tay.

Hinh 1.12. Apple Macintosh PowerBook 100.

Piém noéi bat nhat cia PowerBook la né gidi quyét van dé lién
quan dén chudt - mét tinh ning quan trong ma cédc hé diéu hanh bing
dd hoa méi doi héi. Cdc chuyén vién thiét ké cia Apple da di chuyén
ban phim ra phia truge, do d6 tao chd tua thodi mai cho c¢6 tay clia
ngudi dung va mot noi tién lgi dé dat bi tao vét (trackball) nhé. Khai
niém thi€t bi tré don gidn nhung ndi bat nay bay gio da tré thanh
tinh ndng chuin cia hau hét may tinh notebook.

ThinkPad 700

Sau PowerBook, vao nam 1992 IBM gidi thiéu may tinh ThinkPad
ddu tién. Pay 12 mot hé thong pen-based tablet (xem hinh 1.13).

Hinh 1.13. IBM ThinkPad 700.
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Thié€t bj nay nang 6.5 cin Anh, phdn bé&n ngoai ¢6 mau than chi.
Hé théng nav cé sin véi ¢d man hinh don sdc (700) va mau (700C).
Bang 1.7 liét ké cac chi tiét k¥ thuat cua hé thong.
Bang 1.7. Cdc chi tiét &y thudt cia IBM ThinkPad 700 va 700C

Tinh ndng Mé ta

B x{r ly (700, 700C) 4865LC 25MHz
Kidu kign tric Bus Micro Channel
BA nhé (chudn) 4MB

8 nhé (181 da) 16M8B, IC DRAM
CMOS RAM BKB

Video VGA

0 dia mém 35 inch

Cac tiy chon 8 dia cing 80MB, 120MB, 160MB
{tdt ca déu 2.5 inch)

Hé theing phu Audio 6 (chudn)

Cac khe PCMCIA Khing

Glong nhit PowerBook 100, mot trong nhitng d6i méi dang hou ¥
nhat cia ThinkPad 14 thiét bi tré cha né. IBM da phat trién mot gly
tr ¢6 hinh ddng gidng nhu dau tdy badt chi duge gén & gitta ban phim.
Gay tré nay (pointing stick) cho phép ngudi dung di chuyén con tré
chuét ciia hé théng ma khong phai di chuyén ban tay khéi ban phim.

Subnotebook

Qua qué trinh phdt trién, sau cing kich ¢§ cla cdc mdy tinh note-
book thu gon dén mdc ching nang chua téi 3 can Anh, va mét loai
méi da ra doi - d6 la subnotebook. Tuy nhién, kich ¢ nhé dong nghia
v6i ban phim va man hinh nhé, va diéu d6 ciing ¢6 nghia la subnotebook
kho st dung. Do dé loai nay khong duge phd bién.

HP 95LX

Vao thdng tu nam 1991, HP gidi thiéu mdt trong nhitng méy tinh
cam tay dau tién va c6 1@ cing la loai phd bién nhat. May tinh cam
tay HP 95LX c6 kich c# khodng bang mét bang video, néing chi 11 oz,
va ¢6 cdc kich thudc 6.3x3.4x1 inch. Man hinh c¢6 thé hién thi chi 16
dong, mbdi dong 40 ky ty, bing khodng mot phan ba man hinh mdy
tinh tidu biéu. Giéng nhu nhiéu hé théng nhé, man hinh nay khéng c6
tinh nang backlighting va do d6 khé doc trong nhing diéu kién anh
sang nhat dinh.

Toshiba Libretto

Dugc giéi thidu vao nam 1997, Toshiba Libretto ning chua té1 2
cdn Anh va c6 hé 6 dinh dang x4p xi béing mdt bang video VHS. Tuy
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kich ¢d nhdé nhung Libretto la mét mdy tinh notebook chay trén nén
Windows véi day di tinh ning. Né ¢6 mét dia cing cai sdn, cdc man
hinh mau TFT véi kich ¢ tir 6.1 dén 7.1 inch, va mét ban phim nhé
kém theo mét gay tré. Mic du gay tré ndm & vi tri hoi khac thueng (o
mat bén cia man hinh), nhung ban s& thdy y nghia hon khi that su
cdm hé théng trong tay ban.

Vé hinh déng bén ngoai, Libretto tuong tu nhu nhiéu hé théng cAm
tay Windows CE thoi dé. Nhung khéng giong nhu cde hé thdng cAm
tay CE, Libretto chay mé¢ phién ban ddy du ciia Windows 95 va tuong
thich véi hang ngan chuong trinh duge thiét k& cho hé diéu hanh nay.
Bang 1.8 liét ké cdce dic tinh ky thuat cia céc hé théng Libretto.

Bang 1.8. Cac chi tig! vé cac Model khic nhau ciia mdy tinh cdm tay Toshiba

Libretto

Libretto Model 50 Libretto Model 70 Librette Model 100
Ngay gidt thigu Thang mdt 1997  Thang mudi 1997 Thang hai 1993

Cac s§ Mode! PA1237CA; PA1260CA; PA1254CA; PA1254CA-T2A
PA1249U-T2A PA1260U-T2A

Cdc kich thude {in.) 8.3x4.5x1.3 8.3x4.5x1.3 8.3x5.2x1.4

Trong iwgng (lbs.}) 1.9 19 2.1

Bo xir Iy Pentium 75MHz Pentium 120MHz Pentium 166MHz vdi NMX

vdi MHX

Tée d6 Bus (MHz) 50 60 65

B6 nhé (MB, 16/32 16/32 32/64

chun/tdi da)

ROM {KB) 256 256 512

0 dia cing 810M8 1.6G8 2.1GB

Kich c¢cd man hinh 6.1 in. 6.11n. 7.1in.

{duéing chéo)

D phén gidi 640x480 640x480 B0O0x480

man hinh

B nhé dd hoa 1MB 1MB 2MB

Ban phim 80 phim 80 phim 82 phim

Cac khe PCMGIA 1 Type Il 1 type | 2 Type 1) hodc 1 Type I,
CardBus

Sound Chip Yamaha OPL3 SA2 Yamaha OPL3 SA2  Yamaha OPL3 SA3

Tudi tho bd 15-2 2-3 1.5-2

pin (qgid)

Mot trong nhitng phién ban méi nhit cia Libretto 14 L5 (xem hinh
1.14). Hé théng nay ¢6 kich ¢§ gin bing Libretto ban ddu, nhung c4c
thanh phén duge cai tién. Chdng han, L5 ¢6 mét man hinh 10 inch v4i
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d6 phan gidi toan man hinh 1a 1280x600. Man hinh duge du trt béi
mot bo gia téc do hoa ATI Mobility Radeon-M véi bé nhé video SMB.

Hinh 1.14. Toshiba Libretto L5, phién ban mdi nhat cha mdy tinh cdm tay Libretto.

Bén trong may tinh Libretto mdéi nhat nay la Transmeta Crusoe
5800 tiét kiém dién chay vdi téc do6 800MHz, bd nhé DDR 256MB va
mjt dia cing 20GB. Thay vi gy tro duge dat ¢ phia bén phdi man
hinh, bay gi¢ né duge dit ¢ gitta ban phim tuong tu nhu nhiéu may
tinh notebook cia Toshiba.

O phia bén ngoai, hé théng nay c¢6 mdt ban phim tiéng Nhat va
cac bd ndi, bao gom hai céng USB, mot cong RJ-45 LAN, mot bo noi
VGA, va mot khe Type II PCMCIA PC Card.

Uu diém cuia cac may tinh Laptop

Viéc st dung mdy tinh xdch tay ¢6 nhiéu uu diém. Sau day 1a mot
s6 uu diém tiéu biéu.

Nhiéu cong dung

Cédc mdy tinh xdch tay thudng hitu dung hon nhiéu so v6i cdc mdy
tinh dé ban. Mdy tinh xdch tay c6 thé thuc hién bat ky diéu gi ma
mdt mdy tinh dé ban c¢6 thé lam, va nhiéu viéc khdc mdy tinh dé ban
khong thé lam.

DPiém manh chinh cia mdy tinh xédch tay 1a né khong dugc dat cd
dinh tai ban 1am viéc. Ban c6 thé mang theo né dén bat ky noi nao.

Ngoai ra con c6 nhiéu cong dung khédc nhu cdc mdy tinh notebook
dang dugc trang bi cdc anten GPS va phdn mém &nh xa. Tuy diéu nay
c6 thé duge thuc hién véi cdc mdy tinh dé ban, nhung di nhién két
qua khong thi vi bing.



36 Chuong 1- Qud trinh phét trién cdc hé théng xdch tay
LY tudap ddi vai nhitng ngudi lam viée § nhigu noi '

Béi véi nhiéu nguwi, ¥ tuéng lam viée & mét noi khéng con thuc té
nita. Nhiéu nhan vién phdi di céng tdc thudng xuyén. Tham chi ¢6
nhing nhén vién khéng di céng tdc nhung vin cé thé mang vé nha
hoéic d€n co quan tay thich. D8i v6i nhitng ngudi nay, may tinh
notebook 13 1y tudng.

- . 3
Man hinh phang

C6 ba wu di€m chinh d6i véi cdc man hinh phéng dugc sir dung
trén cdc may tinh notebook. PAu tién 1a d6 phing. Khéng giéng nhu
phén i6n man hinh CRT, né khéng cong lén & gitta. Thay vao d6, né
hoan toan phéng, giéng nhu mét manh gidy

Uu diém th( hai la kich ¢§. That vay, cdc man hinh LCD chi day
khodng 2 inch. Trén cdc hé théng laptop, man hinh LCD thudng day
chua tdi niia inch. Diéu nay gidp ti&t kiém khong gian lam viée.

Uu diém thd ba cda cdc man hinh phing 12 d8 ré nét. N&u ban
nhin vao mdt man hinh CRT ¢ d¢ khuéch dai cao, ban sé nhin thay
mdi pixel (diém &nh) ¢6 dudng vién phan biét va hoi mao. Nhung ¢
cung db khuéch dai trén mét man hinh LCD, ban sé& nhin thdy cdc
pixel that sy sdc nét. :

Tiéu thy dién thap

Trai qua quéd trinh ph4t trién, cdc mdy tinh xdch tay ngay nay
khong con tiéu thy dién nhiéu nhu truge day nia.

UPS cai sdn

Céc sy cd dién c6 thé 1a tai hoa that sy cho nhitng ngudi diing may
tinh. Khi dién khong dugc cung cdp cho hé théng, moi thit trong bé
nhé bién mat. Néu hé théng dang ghi mot néi dung nao dé vao dia,
tién trinh ghi ¢6 thé duge hoan thanh chi mot phén, dan dé&n dia bi
héng. Trong mgt s§ trudng hep, toan bg file 6 thé bi m4t, tham chi
toan b§ dia. P€ tranh rii ro nay, nhidu ngudi dung mdy tinh di mua
mdt bo nguén hoat dong lién tuc (UPS). Pay la thist bi hoat dong
biing pin gitp gid cho hé théng van ducc tidp dién trong vai phut sau
st ¢0 mat dién d&€ né c¢6 thé duge tt ding cach.

Cdc mdy tinh notebook di dugc trang bi mot UPS rat t6t. N6 duge
goi 1a bo pin chda notebook, va né kéo dai khong chi vai phat ma dén
vai gid.
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Ki¢u thigt ke tich hop

Cac mdy tinh notebook ¢6 ki€u thist k& tich hop cao. Moi thanh
phan duge hop nhat béi nha san xuit va duge thit trude khi dua ra thi
trudng.

Cho fam viéc tién 1gi hon

Trén mdt ban lam viéc nhé hay bé bon ban c6 thé dé& dang tim
thdy mét ché vita du dé dat mdy tinh notebook cia ban. Trong cic
vén phong nhd, kha nang tiét kiém chd clia mdt may tinh notebook
riat duge coi trong.

Cédc mdy tinh laptop chua phai la nhung hé théng hoan hao. Ngoai
cdc uu di€ém trén, ching vin cé mot s8 nhuge diém sau day:

& Dt hon

& Dé bi danh mdt hon

& Man hinh va ban phim nhé hon
& Tée dp hé théng chdim hon

& Ning cdp kho khan hon

Néu ban d4 tung nhin vao bén trong mét may tinh laptop, ban sé&
thdc méc 1am thé nio nha sdn xudt c6 thé nhét qua nhidu thanh
phan vao mdt chd nhé nhu vay. Qua that, sit thu nhé trén mét may
tinh notebook ¢ trung da khién cho viéc ning cdp chiing trd nén khé
khan.
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géwly 2
bc logi va tinh ndng cda mdy tinh »dch tay

Céc loai va |dp may tinh x4ch tay
Céc tinh ning chinh

Nhu ban di thdy trong chuong trudc, cé6 nhidu 16p mdy tinh xach
tay khdc nhau, chi y8u duge xdc dinh theo hé s8 dinh dang (form
factor) va/hodc kich ¢3. Muc nay trinh bay cédc 16p khac nhau va cac
dac di€m phan biét cha ching.

Su phdt trién clia mdy tinh xach tay trong hon 20 nim qua da cho
thdy mot xu huéng lién tuc thu nhé. Trong khi hinh déng cia cdc may
tinh dé ban khéng thay d6i gi mdy ké tit nam 1985, nganh céng
nghiép may tinh xdch tay d& cho ra d&i nhiéu 16p mdy tinh méi. Néi
chung, méi 16p mdi nhé hon 16p trude. K&t qua sau cing 14 cdc may
tinh xdch tay eyc nhé nhung chiic nang chdng thua gi cdc hé théng dé
ban,

Téng s§ ¢6 it nhat bdy loai may tinh xéch tay khdc nhau xuat hién
trén thi trudng. Tuy nhién, ngady nay chi cén ba loai c¢ ban tuong
thich PC:

& Laptop {notebook
& Tablet
& Palmtop/PDA

Néi chung, khi cdc 16p méi, nhé hon, xuat hién, cdc l6p cii va 16n
hon trd nén lac hdu. Tuy nhién, loai laptop/notebook chua bi thay thé
bdi mjt loai nhé hon va da ching t6 th& manh ciing nhu su hiu ich
cha chiing trong nganh ¢dng nghiép mdy tinh xdch tay. That khé c6
thé phan biét cac loai tablet va laptop/notebook. Mot mdy tinh tablet
v6i ban phim tiy ¥ ¢6 thé dung nhu 12 mdt mdy tinh notebook. Tuong
tu, mdt may tinh notebook véi ban phim cé thé thdo ra va mot man
hinh nhay tiép xidc ¢é thé duge ghi nhin la tablet.
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Laptop so vdi notehook

Vé mat ky thuét, loai laptop di dugc thay th& béi cdc mAy tinh
notebook, 1a nhitng hé théng tuong d6i gon nhe ma ching ta quen
thu¢c ngay nay. Ranh giéi dé phan biét hé théng notebook va laptop
thi khdng ré rang va thuéng duge bé qua. N6i chung, cdc may tinh
notebook khé gidng véi cde may tinh ¢i hon va khac nhau chi y&u vé
kich ¢& va trong lugng. Vi ly do d6 ma nhiéu ngudi van ti8p tuc goi
cdc may tinh notebook la laptop.

Nhiéu loai Notebook

Khi cdc mdy tinh laptop va notebook tré nén phé bign hon, cdc
nha sdn xudt dd bAt ddu phan chia thi truong. Ngoai gig c4, thi
trudng mdy tinh xdch tay con duge phan chia theo kich c& va trong
lugng. Trong nhiéu trudng hop, cdc may notebook nhé nhit va nhe
nhét ciing 14 loai d4t nhat béi vi né st dung cdc thanh phdn méi
nhAit.

Ngay nay, phan lén nha sdn xudt phan chia thi trudng thanh nim
16p: desktop replacement, mainstream notebook, value notebook, thin
& light notebook, va ultralight notebook. Mgt nhém céng ty con chuyén

vé mot loai nifa, dé la ruggedized notebook. Bang 2.1 so sdnh céc kich
¢d ¢d ban cia mot s8 loai notebook phé bién hon.

Bang 2.1. Cdc 03¢ diém vit Iy cha cac loai notebook khic nhau

Loai notebaok Trong tugng (Ibs.) B§ day (in.)
Desktop replacement 6.0-8.0 1.5-2.0
Mainstream 6.0-8.0 1.5-2.0
Value 6.0-8.0 1.5-2.0
Thin & light 45-55 1.0-1.5
Ultratight 3.0-4.0 0.8-1.2

Trong cdc loai trén, hé théng desktop-replacement (thay thé mdy
tinh d€ ban) dugc thiét k& dé c6é hdu h&t cdc tinh nang cia mdy tinh
d€ ban tiéu bidu. Piéu nay loai bd nhu cAu mdt ngudi dung phai c6 ca
m4dy tinh d€ ban va mdy tinh x4ch tay, giup ti€t kiém khd nhidu tién.

Cdc mdy tinh notebook nay thudng c6 ba & dia luu trir dir lidu: mét
6 dia cing l19n, mot § dia quang thudc mét loai nao dé (thudng 1a §
DVD hay & DVD/CD-RW) va mot & dia mém. Tuy nhién, luu § riing do
lugng dia mém duge sit dung gidm nén nhiéu nha cung cdp khong con
trang bi cdc 6 dia mém nhu 1a thi€t bi chuidn nita va chi cung cdp
ching & dang thy chon. Bdi vi tdt c¢d cdc 6 dia nay déu sd dung
phuong tién luu trif quay nén ching thudng duge goi la cdc truc quay
(spindle).
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Cdc mdy desktop-replacement notebook hoic xuit hién ¢ dang
chudn véi cdc thanh phdn ding dau hoac ¢6 sdn & dang tuy chon.
Piéu nay c6 nghia l& ching ¢6 bd x 1y di déng nhanh nhit, § dia
cing va ngén hang bé nhd 16n nhét, va bé gia tde video di dong tot
nhét. Bang 2.2 so sénh cdc thanh phdn trong cdc may notebook nay
v6i cdc thanh phén trong cic loai khéc.
Bang 2.2. Cac b§ x{f Iy tiéu bifu, bd nhd 16i da, va cdc § dfa cing 16i da danh sin
cho cdc loai rotebook khac nhav.

Loai notebook BG xir Iy tiéu bi€u B nhd toi da (GB) Dung lugng 6 dia ciing tdi

da (GB)
Desktop Pentium 4-M, 2.4GHz 2 80
replacement
Pentium M 1.6GHz
Mainstream Pentium 4-M, 1 7GHz 1 40
Value Celeron, 1.2GHz 1 40
Thin & light Pentium M, 1.6GHz 2 60
Ultralight Pentium 111-M, 1GHz 1 40
Logi Tahiet

Trong mot s6 ng dung, ban phim 1a khong cin thiét hodc gay tré
ngai. Vi Iy do d6, cdc nha sdn xudt da cho ra loai m4y tinh kidu
tablet. Cac hé théng nay giéng nhu cic notebook khéng c¢é ban phim,
Panel dinh cda thiét bi gobm chi mét panel LCD 16n. Ngoai trir vai nat
di kém v6i man hinh, mei thao téc nhip déu duge thyc hién qua mot
stylus trén panel nhay ti€p xic nim phd trén man hinh cta tablet.

Nhiéu hé théng tablet d4 xudt hién trén thi trudng vao ddu nhing
nam 1990, nhung khéng c6 hé théng nao phé bién. Vao nam 2002,
Microsoft bit ddu mot sdng ché méi cho cde tablet v4i phién ban hé
diéu hanh Windows d#ic biét cia né, duge dat tén la Microsoft Win-
dows XP Tablet PC Edition. H& diéu hanh nay khac v6i phién ban
binh thudng cia Windows XP & ché né cho phép ngudi dung diéu
khién giao dién Windows bing mot stylus va cho phép nhdp text
bing chit viét tay. Nhiéu cdng ty nhu Acer, HP, va Gateway, hién
dang cung cdp cdc tablet ¢6 thé kha ning st dung hé diéu hanh nay.
Pa s6 cdc thi€t bi nay 1a cdc notebook/tablet lai ghép (hybrid). Kiéu
thiét k& cg ban giéng nhu mot notebook, ngoai trir man hinh cé thé
dugc xoay va déng xudng trén ban phim, do dé che gidu né trong lic
st dung tablet.

Mt tablet tiéu biéu 12 Compaq TC1000 ctia Hewlett-Packard. Thoat
ddu hé thdng nay trong giéng nhu mét ultralight notebook nhé véi
trong luong 300 Anh va mét man hinh mau 10.4-inch. Bén trong la
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mot b xi 1§ kha chdm trén Transmeta Crusce 5800 1GHz kém theo
256-778MB SDRAM va mdt 6 dia cing 30-60GB. Diém khac biét chinh
la hé thédng nay c6 mat stylus hoat dong véi man hinh nhay tiép xdc.
Ngoai ra, chinh man hinh ciing cé thé duge xoay quanh va sau d6 gip
lai dé che day ban phim.

Pa s0 Tablet PC ¢6 mét uu diém la ching c6 thé sit dung nhu la
tablet hodc ultralight notebook.

Loai Nandheid

Loai hiém nhat 1a mdy tinh handheld hay palmtop. Khéng 14n lén
vl ecdc PDA {(nhu sert Palm and Handspring) hay PocketPC, cdc may
tinh handheld nay 14 nhiing hé thang tuong thich PC that su. Heé
thong handheld noi tiéng nhat la Toshiba Libretto.

Céc palmtop chidng han nhu Libretto cung cap mét kidu bd tri
chudn cho cdc¢ phim, nhung cde phim nhé nam gin nhau han nhiéu so
v@i mdt ban phim chudn. Do d6, loai hé théng nay chi phu hgp cho
nhitng cdng viée don gidn nhu email hay truy cdp Internet, hoic bat
k¥ ¢6ng viéc nao khdong doi héi nhap nhiéu di lidu. '

Loai PDA

Hién tai chi ¢6 hai loai PDA (Personal Digital Assistant): mét loai
dua vao hé diéu hanh Palm, va mot loai dua vao Windows CE cla
Microsoft (bay git dugce goi la Pocket PC hay Windows Mobile). Khong
¢ loai nao trong ching tuong thich PC.

Cac Palm PDA giéng nhu cdc phu kién notebook hdn la cde hé
théng thay thé& notebook. O dang ban d4u cta chiing, cdc hé thong
Palm dugc thiét ké chi dé qudn ly théng tin cd4 nhan don gidn, céc dir
lidu trong s6 dia chi hay lich hang ngay. Tinh ning manh nhat cia
Palm la dé két néi vdi mot may notebook hay desktop, cho phép
ngudi dung nhanh chéng sac luu du phong va cdp nhat diliéu trén
PDA. Khi chic nang caa cde bd xd 1y PDA nho gia tdng va sy lién lac
vd tuyén tré nén phd bi&n hon, cdc th€ hé mdi cda Palm xi ly duge
nhiéu tdc vu truyén thong hon, chng han nhu email va dién thoai.

Céc thiét bi Windows CE luén ¢6 cdc kiéu thi&t k& tdo bao hon. 6]
dang ban diu, ching c¢6 hinh ddng va chitc nang giéng nhu cdc may
tinh handheld, v6i mo6t ban phim va céc trinh ung dung kiéu may tinh
don gidn nhu x( 1y van ban. Trong mét khodng thai gian ngén, cac
nha sdn xudt da dua ra céc hé théng handheld 16n bing ultralight
notebook, duge goi 1a “Jupiter”. Tuy nhién, chang khong tuong thich
PC. Do d6 cdc hé théng nhoé nay khong thé chay hang ngan chuong
trinh Windows trén thi trudng va phai ché dgi su phat trién cda céc
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trinh 1ing dung Windows CE. Do bdi thi€u s6t nay nén sau cung céc
thiét bi Windows CE da phat trién 1én mét hé s dinh dang tuong tu
nhu cdc hé thong Palm nhung c6 kha néing x(t 1§ nhiéu trinh dng dung
hon. Vao nam 2003, Microsoft da cdp nhat hé diéu hanh PDA clia né
va dat lai tén cho né 1a Windows Mobile. Cdc hé théng nay tiép tuc
€6 cac bd xur Iy manh hon Palm PDA.

Ca Palm vi Windows Mobile PDA déu duge xem 1a céc phu kién
laptop hon 1a cdc hé théng thay thé laptop. Mt s¢ ngudi sit dung
PDA nhu la céc thi&t bi email di déng, uu diém 13 ban ¢6 thé dé dang
mang theo chiing di bat ky noi nao.

Cac tinh ning chinh

Cho dit ban c6 nhiév 'eat laptop hay notebook nao, ban déu c¢é thé
chic chdn né cé cdc thanh phin chuin. Phin nay trinh bay chi ti&t
hon vé cdc thanh phan dé.

Bo xi Iy

Ludn luén c6 mét diay bé xir 1y (processor) danh sin cho cdc hé
thang laptop, nhung théng thudng laptop nhanh nhat thi chua bao giy
nhanh biéng laptop nhanh nhat. Vdn dé 1a & chd nguén dién. Cac bo
xit ly desktop nhanh chay bing ngudn dién AC, trong d6 ludn c¢6 sin
mét lugng dién cung ¢dp vé han. Cac hé théng xdch tay thinh thoiang
phéi chay bing pin, vén s& di nhé dé ¢6 thé dé dang nhac laptop lén.
Do d6, mot b xtr Iy di dong ludn cé sdn mot lugng dién gidi han.

Intel da ddp Ung diéu nay bing cdch dua ra phién ban “M” tiéu thu
dién cdp trong s6 cdc bo xir Iy phé bi€n nhit cda né. Hinh 2.1 minh
hoa chip Pentium 4-M, phién ban di dong cia Pentium 4. Céc bé x 1y
nay néi chung gidng v6i cdc phién ban desktop ngoai trir chang s
dung dién 4p bén trong hub va ¢6 thé didu chinh cdc téc d6 déng hé
cia ching theo yéu cAu cia nguéi ding. Biing cdch gidm dién ap va
tdc 46 dong hd, cdc chip nay ¢6 thé cdt bt cde ybu cdu vé dién caa
ching va do dé kéo dai tudi tho pin clia mat mdy notebook. Cang luu
¥ réing t6c 46 déng hé tdi da cla c4c chip nay ludn cham han cia cde
chip desktop. Ching han, trong khi céc chip desktop c¢6 thé chay véi
toc d¢ 2.8GHz, thi cdc notebook chi chay véi toc d6 2.4GHz. Cho dé&n
gin day, da s§ cdc may notebook dd sit dung tdc do xir 1y Pentium III-
M hoéc Pentium 4-M, véi cdc t6c dd déng hd tir 900MHz dén 2,4GHz.
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Hinh 2.1. Chip bg xif Iy Pentium 4-M cia Intel.

Bang 2.3 so sdnh toc do dong ho cia cdc by xtt ly di dong khéc
nhau caa Intel.

Vao thdang 3 nam 2003, Intel gii thiéu chip Pentium M cho céc
méy notebook. Khong giong nhu cdc by xi ly di dong trude day cua
Intel, chip nay khong phdi 1a mot sy bién déi trén chip desktop, ma
la mdt bo x& 1y tuong thich Pentium danh cho cdc dng dung di dong.

Bang 2.3. Cac téc 6 déng hd (GHz) danh sdn cho cac chip bd xir Iy di ddng cia

Intel
Bo xit Iy di dgng cha Intel Toc d6 dong hé (GHz)
Pentium M (Centrino) 1.7, 1.60, 1.50, 1.40, 1.30
Pentium 4-M 2.40, 2.20, 2.0, 1.80, 1.70, 1.60, 1.50, 1.40
Pentium 11I-M 1.33, 1.26, 1.20, 1.13, 1.06, 1.0
Celeron 1.33,1.20,1.13, 1.06

Mot bo xit 1y khéc duge thiét k& danh riéng cho cdc ing dung xach
tay 1a chip Crusoe clia Transmeta. Chip nay tiéu thu dién rat thdp
nhung téc do x{ 1y lai gidm. Crusoe c¢6 mot tap chi lénh khéc véi cdc b
xi Iy cta Intel Pentium, ddi hdi né phai thuc hién thém cdc budc dé
chuyén dich céc chi lénh Pentium thanh m¢t dang ma Crusoe c6 thé
hiéu duge. Do d6, mac du Crusoe c6 cic téc do dong hé tuong duong véi
céc chip Pentium, nhung sy thuc thi clia né chdm hon ddng ké.
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Kich ci hién thi video va dd phin gidi

Ké tir khi h¢ théng luggable nay ra doi vao dau nhitng nam 1980,
kigu thiét k& cia cdc may tinh x4ch tay phu thude rdt nhidu vio cac
man hinh trong lugng nhe méi nhat. Khi cac man hinh LCD tiéu thu
dién thip tré nén cé sin thi sy phét trién cde m4y tinh laptop hoat
dong bang pin tré nén kha thi. Ngay nay, kich ¢& man hinh 1a yéu t&
quan trong nhét quy&t dinh kich ¢& clia mdy tinh x4ch tay.

Hién tai, t4t ¢4 mdy tinh laptop déu st dung cdc man hinh mau ma
tran hoat dong. Cac man hinh nay cung cdp hinh anh r6 nét véi do
tuong phan cao, trong phén 16n cdce trudng hop chang t6t hon cde man
hinh CRT ma da s6 hé théng dé ban si dung. That vy, nhiédu nguoi
ding hé thong bay gi¢ dang ning c&p 1&n loai man hinh phéng. Muc
dich la dé tiét kiém khéng gian 1am viéce ciing nhu cdi tidn chat luong
hinh 4dnh.

Tuy nhién, viéc sit dung cdc man hinh LCD cé mét vai nhuge diém.
Nhuge diém thit nhat 14 ching c¢é mot dé phan gidi ¢8 dinh. Cdc man
hinh CRT ¢6 thé dé dang dugc x4c 14p sang cdc d6 phan giai cao hon
hay thap hon. B&i véi cac man hinh LCD, khi ban thay d6i d6 phan
gidi goc cia ching, hinh &nh s& bi mé.

Nhuge diém thit hai cGa cdc man hinh LCD 1a viing xem gidi han.
Céc man hinh nay ¢6 thé hién thi hinh dnh ch4t lugng cao, nhung déi
v6i chi nhitng ngudi xem dang ngdi ngay trudge man hinh. Nhitng nguei
dang ngoi ¢ bén trdi hay bén phai vi tri t6i uu dé 6 thé thdy cdc mau
dnh bi dich chuyén va dé tueng phan thap.

Mot diém han ché& khdc cia cde man hinh LCD la ching dit hon
nhiéu so véi cdc man hinh CRT. Tuy nhién, trong nhitng nam qua, gis
caa cdc man hinh LCD lién tyc gidm va sé tiép tuc giam.

Béi vi cdc ¢dong nghé duge sit dung trong cde man hinh LCD ngay
nay vé cd ban tuong ty nhau nén sy khac biét chinh giita cdc man hinh
la kich c&, do phan gidi, va ti s6 huéng cia ching. '

Kich ¢o man hinh

Kich ¢ 1a d4c tinh trye quan nhat cda man hinh LCD. Trong céc
hé théng laptop ngay nay, c6 bén kich ¢§ man hinh c¢g ban duge do
theo duding chéo 12.1, 13.3, 14.1, va 15 inch. Kich ¢ phé bién nhat
hién nay la 14.1 inch. Mgt s& hé théng laptop cung cdp kich ¢d man
hinh trén 15 inch, bao gom 15.4, 15.7, va tham chi 16 inch. Nhung chi
mét vai hé théng laptop nay dugc ban trén thi trudng, va cdc kich o
lén nay chua duge chudn héa. -

D¢ phdn gidi man hinh

Db% phdn gidi coa man hinh phy thudce vao kich ¢& cia né. Khi kich
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¢d cia man hinh gia tdng thi né ¢6 thé chia nhidu pixel (diém anh)
hon, do d6 tang dé phan gidi.

DGi v6i cdc man hinh 14.1 inch - loai phé bign nhat - phin 16n cac
nha sdn xudt laptop cung ¢dp hai lya chon vé d6 phan giai: XGA va
SXGA. Do phén gidi ting clia SXGA cho phép ngudi ding hién thi
dong thoi nhidu tai lidu hon. Do phan giai tang cting lam tang mat do
pixel (s6 pixel trén mdi inch cua kich ¢§ man hinh), vén tang d6 ré
nét caa cde bife dnh chup va cdc dnh db hoa. Tuy nhién, vé mit han
ché do phan gidi ting ciing lam cho gidm kich ¢& ciia toan bé text
trén man hinh. Thy theo s§ thich ¢4 nhan, ngudi ding nén xem xét
nhiéu t3 hop kich ¢3, dé phan gidi khdc nhau dé xem t6 hop nao phi
hep nhat véi 56 thich eta minh.

Bang 2.4 li¢t ké cde kich ¢& man hinh LCD phé bién va d6 phan
giai ma chang hé trg,

Béng 2.4. Cdc kich cd va 46 phén gidi man hinh phd bign danh cho céc hé thdng
Laptop va Netebook

Kich ¢ man  Loai phan D4 phin gidi Ti s6 hudng Mat dd pixel

hinh (in.) gidi (Pixels/in.)
12.1 SVGA 800x600 4:3 83
13.3 SVGA 800x600 4.3 75
141 XGA 1024x768 4:3 9
14.1 SXGA 1280x1024 4.3 113
15.0 XGA 1024%768 4:3 85
15.0 SXGA 1280x1024 4.3 107
15.0 SXGA 1408x1050 4:3 117
15.0 UXGA 1600x1200 4.3 133
15.4 WXGA 1280x800 85 98
15.4 WUXGA 1920x1200 8:5 147
17.0 Apple 17 1440x900 85 100

Ti s6 hudng ctia man hinh

Ti 86 huéng (aspect ratio) cia phdn 16n man hinh laptop bing ti 56
huéng cha cdc man hinh laptop va tivi: 4:3 (nghia 1a, chiéu cao cGa
man hinh bing 3/4 chiéu rong). Trude day, mét s§ may tinh laptop
nhu IBM PC Convertible vd Toshiba T1000, si dung cdc man hinh
hién thi rong hon bdi vi t4t cd déu ¢6 sdn. Khi cdc man hinh LCD 4:3
ra doi, chang nhanh chéng trd thanh hinh dang chuén.

Tuy nhién, ngay nay véi sy phé big€n cia DVD va High Definition
TV, mot s nha sdn xudt dang thd nghiém cdc man hinh rong hon
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trén cdc hé thong cia ho. Cdc man hinh nay c¢6 kich thuéc dudng
chéo 16n hon 15 inch mét chat nhung ching ¢6 mot ti sé6 hudng rong
hon la 8:5. Luu ¥ ring ti s6 nay rong hon man hinh mdy tinh chuan
nhung né khong rong bing cac ti 1& 16:9 HDTV. Mot 1an nita, Apple
lai diing dau vé cong nghé xédch tay véi loai man hinh an tugng nhat
la Titanium PowerBook G4 17 (xem hinh 2.2).

Hinh 2.2. Apple Titanium PowerBook G4 17, véi man hinh 17 inch.

Cac b gia tdc video

Mot khia canh quan trong nhung déi khi bi b6 qua trong su thuc thi
cia mdy tinh 14 t8c do cia bd gia téc video (video accelerator). Chip
nay, dugc minh hoa ¢ hinh 2.3, ting nhanh tién trinh di chuyén céc
pixel xung quanh man hinh. Nhitng nguti choi game m4y tinh rat quan
tAm dén toc do cua cdc bd xit ly video bdi vi ching dnh hudng rat 16n
dén viéc gidi tri cia ho. Nhung déi véi cdc nhan vién kinh doanh, mét
bo gia téc video c6 thé tdc dong dén nhitng tdc vu nhu trinh dién s&
liéu ban hang.

Hinh 2.3. Cac chip b gia téc video chia Nvidia.
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Hién tai cae bj gia téc video t6t nhat danh cho hé théng notebook
12 cua Nvidia va ATI. Luu ¥ riing cdc bd gia toc video danh cho hé
thong notebook thi khéng nhanh bing cdc bd gia téec trong cdc model
desktop. Bang 2.5 liét ké cdc bo gia tdc video tidu bidu.

Ngoai loai bd gia t8¢ video duge st dung, nhing ngudi dung note-
book ciing nén chi ¥ lugng bd nhé video duge cai dat. B nhé video 14
mot loai b nhé video tée dé cao dic biét duge dung dé chaa théng
tin ma sau cing né sé& duge hién thi trén man hinh. Bé nhd video ¢d
sdn cang nhiéu thi hé théng notebook hién thi cang nhiéu mau va bd
gia toc video hoat dong cang nhanh.

Béng 2.5. Cdc thanh phdn video tidu bifu va cdc § guang tét nhat danh cho cac
feai notehook khdac nhau

Loai Notebook Kich ¢ man  Bf gia t6c video Kich ¢ b8 nhd i quang tot phat

hinh tigu titu hi€u video tiéu bifu
higu (in.) (MB}
Desktop 15 Nvidia GeForced 32 24x DVD/CD-RW
replacement 4 200 Go
Mainstream 141 ATI Mobility 16 8x DVD/CD-RW
Radeon 7500
Value 13.3 inte! 830MG Shared 8x DVD/CD-RW
Thin & light 141 ATI Mobility 32 24x DVD/CD-RW
Radeon 7500 4X A
Ultralight 12.1 Intel 830M Shared None

Lugng bd nhé video duge st dung cho cdc chipset dd hoa laptop
hién dang thay d6i tir 16MB dén 64MB. Trén nhiéu hé théng note-
book dong gid tri (value-line), cdc nha thi€t k& da st dung bo gia tée
video Intel 830M. Chip nay khéng s dung bd nh¢ video ma chia phdn
ngin hang bd nhd chinh va st dung phan d6 cho video. Mic du ky
thudt nay rat tiét kiém tién nhung né 4nh hudng dén hidu qua thuc
thi. Ngoai ra, mdt hé thdng notebook vdi b gia téc video nay khong
¢é cde uu diém cla bd nhé video chuyén dung téc dé cao.

Truc quay (lvw trif)

Hé théng notebook loai ba truc quay (spindle) ¢§ dién dang dan
dén bi&n mat. Thié&t bi nay c6 ba dang bd nhé site: mot & cing, modt &
quang, va mdt 6 mém. Bay gid do cdc dia mém it dugc st dung nén
nhiéu nha sdn xudt notebook da dé ching & dang tiy chon nhdm
giam trong lugng va gid cd. Trong mdt s trudng hop, § mém co thé
duge hodn d6i thanh khoan luu trit thudng bi chi€ém bdi § quang.
Trong cdc trudng hgp khde, 6 mém 13 mét thiét bi ngoai néi véi
notebook qua mégt cdp USB.
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O quan trong nhét ciia mét hé thong notebook la 6 cing. Hién tai.
cac § ciing ¢6 dung lugng tif 20 dén 60GB. Nhiéu chuyén gia dé nghi
ngudi dung cheon cdc & cing dung lugng cao néu cé thé. Bai vi khi
ngudi ding mua mdt mdy anh ki thuat sé hay bdt dau luu trir audio
va video trén cdc & ciing thi ho c¢6 thé tin dung moi khodng tréng luu
trit ¢6 sin.

Mot s8 hé thong notebook ¢ sdn 6 40GB ¢ dang tuy chon vén xoay
véi tde dd6 cao hon edc 6 khdce. Viée sit dung mot 6 nhu vAy sé& ¢6 dnh
hudng tich cuc dén hidu qua thuc thi cua hé thong. Mot 8 xoay nhanh
hon cho phép hé thdng truy ciap théng tin tit 6 cting nhanh hon.

Hién cé mdt loai & quang danh cho cdc hé thong notebook. Trong
tuong lai, loai dé sé c6 thé ting lén. Ngoai 6 CD-ROM don gian,
ngudri diung cting ¢é thé thon mét 8 DVD va mdt 6 CD-RW. Méi 6 nay
¢6 sdn ¢ nhiéu téc dé khdac nhau, chang han nhu 4x, 8x va tham chi
24x. Trong tuong lai khdng xa, su lia chon phd bién nhat sé 14 sy két
hgp cla cde loai nay - cu thé 13 6 két hop DVD/CD-RW,

M6t vai hé théng notebook ¢6 sén véi cac 8 DVDRW tuy . Khi cac
& nay tré nén phd bi€n hon - va ré hon - ching sé thay th& cac 6 CD-
RW.

Cac tiy chon md rgng

Céc thanh phan notebook dugc b tri bén trong qué chit dén ndi it
¢6 tuy chon mé réng. Théng thudng, cich duy nhit dé md réng tinh
ning cia mot hé théng notebook 1a chen mégt card PCMCIA (Personal
Computer Memory Card International Association) (xem hinh 2.4).
Cée card nay con duge goi 14 cde PC Card, ban ddu dugc thiét k& &
dang cdc card bd nhé nhung bay gis ching c¢6 kha nang cung c¢dp vo
s8 tinh nang. HAu nhu tinh nang nao chura duge cung cap trén mot hé
théng notebook déu c6 thé dugc thém vao théng qua mot card PCMCIA
{xem bang 2.8).
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Hinh 2.4. Mot bi€u a8 cha PCMCIA Card.

Luu ¥ réng c¢é hai loai card PCMCIA va hai kich c¢d. Ngoai PCMCIA
PC Card 16 bit thong thu’cmg, con ¢6 mot CardBus PC Card 32 bit tdc
dé cao danh cho cdc card ndi mang vd tuyén tdc do cao. Hai kich c& 14
Type I, vén day khodng 0.1 inch, va Type III, vén day hon gip hai
l4n (xem hinh 2.5).

Hinh 2.5. Hai kich ¢@ phd bi€n nh4t ciia PCMCIA PC Card: Type Il va Type IIl.

Phén 16n may tinh notebook cé hai Type II duge dit gin nhau dé
ching c6 thé ding cho mét card Type III don. Béi vi cdc card Type I1I
thi hiém va da s8 tinh ning ma trudc day cac card nay cung cip bay
gid duge dua vao ¢ dang chuén trén motherboard clia mdy tinh note-
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book, nén nhiéu nha sin xudt dd c6 tiét kiém khodng trong bang
cdch thiét k& chi mot khe PCMCIA trén cac mdy tinh notebook ctia
ho. Méc dii diéu nay gidp tiét kiém khodng tréng nhung né giéi han
khé nang md rong cia mét hé thdng notebook.

Bang 2.6. C4c loai card md rGng PCMCIA ¢6 sén § cic dang PC Card thdng thudng,

CardBus, va Type Ili

Loai card PCMCIA PC Card  PCMCIA CardBus  PCMCIA Type Il PC Card
PC Card
Encryption Co
Digitial stgnature Co
Dual sevial ports Co
Data acquisition Co
SmartCard reader Cé
Fast Ethernet Co
Dual USB connectors Cé
Compact Flash card reader Co
1GB hard disk card Cé
TV/FM receiver Cé
Video capture Cé
SGSlinterface Co
Cic giao dién ngoai

Mot tap hop bé néi chusn danh cho notebook bao gdm mot cong
ndi tiép va mdt cdng may in song song. Béi vi cdc thidt bi thudng ndi
v6i cde efng nay bay gid duge trang bi cdc bs ndi USB nén nhidy nha
sdn xudt notebook dy dinh loai bé cdc bo néi nay.

Cdc h¢ thong notebook ngay nay thudng cé hai bs ndi USB 2.0. Céc
bé ndi nay c6 thé néi vdi nhidu thist bi ngoii, bao gbm ban phim,
chujt, mdy in, mdy scan, § dia luu trd, va cd mot hub USB nhim cho
phép ndi véi trén hai thiét bi.

Mat s8 hé théng notebook cé cdc by noi IEEE 1394, céc bé noi kiéu
RCA hoac S-Video, va cdc giao dién DVI. Bo néi IEEE 1394 ¢on duge
goi & FireWire, duge sif dung chi y&u d8 ndi v6i ede may quay video
ky thuat 5. Cdc bd ndi RCA va S-Video dugc st dung véi céc mdy TV
va VCR. Da s0 bo ndi nay 14 video-out (xuat video), nhung mot s¢ con
¢6 khd néng chép nhan video. Giao dién video duge s dung véi cdc
thiét bi hién thi mdi nhu cdc plasma TV. Nhimg ngudi ding quan tam
dén viéc sit dung hé théng notebook cho cic ting dung video phai
chdc chén c6 cdc bd ndi can thist nay. Néu khéng, ching cé thé duge
cung c4p qua cdc PC Card.
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Mot bd ndi co trén tat ci cdc hé théng notebook - di 16n hay nhé -
1a cdng VGA. N&u khéng c¢é bdé néi nay, ban sé khong thé si dung
may tinh notebook cia ban vdi moét may chiéu video.

Thié1 bi trd

Thong thung, c6 ba loai thigt bi trd: bi tao vét (trackball), gy trd
(pointing stick), vd dém tifp xdc¢ (touchpad). N&u ban khéng thich
thi€t bi trén mdy tinh notebook hién cé cia ban, ban luén ¢6 thé bd
sung mdt truc ngoai thdng qua bd ndi USB.

Trackball

Loai thiét bi tré nay ban diu ¢é trén Apple PowerBook 100 va sau
d6 6 trén nhiéu PC notebook. Bdi vi thiét bi nay chiém mét lugng
khodng tréng tuong déi 16n nén né khong con duge sit dung cho céc
kiéu thiét k& notebook nifa.

Pointing Stick

Cdc thiét bi nay ban diu ¢é trén IBM ThinkPad nhung sau dé trd
thanh mét tinh nang chuan trén nhiéu hé théng notebook ca Toshiba
va cdc hé thong khac. Gay tro, giong nhu mot dau tdy bit chi mau dé
hay xanh luc duge dat & gitia ban phim, ¢é thé dugc tiép cdn bdi ngudi
ding ma khéng phai di chuyén bing tay ra khéi ban phim (xem hinh
2.6). IBM goi n6 theo tén thuong mai la TrackPoint.

Hinh 2.6. [BM TrackPoint, g§y trd ddu tién.

Touchpad

Touchpad 14 mdt thi€t bi trdé khdc xudt hién lan ddu tién trén mot
m4y PowerBook. Cdc nha thiét k& notebook dic biét thich ching bdi
vi ching chiém rat it khodng trong. Ngudi dung thich ching bdi vi
chiing rat dé s dung.
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Hién c6 hai cong ty sdn xudt touchpad, d6 1a Alps va Synaptic.
Nhiéu ngudi thich si dung touchpad Synaptic hon béi vi d6 nhay cta
né c¢6 thé diéu chinh duge. Néu touchpad qua nhay, né cé thé duge
kich hoat don gidn bing cdach di chuyén ngén cdi di vai mili mét &
phia trén bé mit, mét thao tdc thudng xay ra trong lic go nhap di
liéu.

Cdc thiét bj tré két hop

Mot s6 hé théng notebook cung cdp hai thiét bi tré: mot dém tiép
xtic va mét gay tré. Day 1a mot ¥ tudng hay béi vi mét ngudi ding
thich thiét bi nay hodc thiét bi kia. Sy két hgp nay cho phép cdc nha
sdn xudt cung cdp mot hé théng notebook hap dan déi véi cd hai
nhém ngusi ding.

Tram neo cé dinh

Céc tram neo ¢0 dinh (docking station) duge thi€t k& nhdm cung
cdp cdc hé théng notebook ¢é nhiéu uu diém cia hé théng dé ban.
Cac tinh ndng chinh thay d6i khac nhau giita cdc model. Mt s8 cung
cdp nhiéu tuy chon luu trit, ching han nhu céc § ciing va § quang bo
sung. Mot s con cung cip cdc khe md réng kidu desktop. Céc khe
nay c6 thé duge st dung véi nhiéu card mé réng nhu cdc card nhén
tin hiéu.

uF
B6 1ap cong

Cac thiét bi nay dugc thiét k& nhidm cung cip mét s6 uu diém cia
cdc tram neo c¢d dinh véi chi phi thip. Mét trong nhitng uwu diém
chinh cia ching 14 dé dang ndi mdt mdy tinh notebook véi nhiéu
thi€t bi ngoai. Chang han, khi ngudi diing di céng tdc vA mudn mang
theo may tinh notebook cia minh, ho ¢dn ngét néi két va sau dé néi
két lai cAc monitor, ban phim, chudt, m4y in, va cdc day dién thoai
ngoai. Vi cdc b lip cfng, tat cd nhiing gi ho can 1am 1a noi cac thidt
bi d6 vdi bo lap céng chi mdt 1dn duy nhat. Sau dé, ho cé thé neo va
mdé neo notebook khéi b 1&p céng khi cén.

St ndi mang

Trong mién laptop, cac thanh phin ndi mang thudng duge Gy thac
cho PC Card add-on, nhung khi nhu cAu gin mét hé théng xdch tay
v0i mang gia ting thi cdc tiy chon ndi mang di 461 vdi cdc hé thong
xdch tay ciing gia tang.

No6i mang hitu tuyén

Phén ldn cdc hé théng notebook gdn diy dugce trang bi cdc adapter
LAN bén trong nham cho phép ndi két ching mot cdch nhanh chéng
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v6i bdt ky mang Ethernet 10Mbps hay 100Mbps. Piédu nay gitip néi
két nhanh chong va dé dang véi cdc mang LAN trong vAn phdng hay
cdp va cdc modem DSL tai nha. B§ ndi nay cling hitu dung trong cdc
khach san noi cé cdc ndi két bing tin rong.

Néu mét hé théng notebook khéng dugce trang bi adapter LAN bén
trong, ngudi dung vin cé thé cung cip tinh ning nay bing ciach chén
mét adapter PC Card LAN. Do bdi yéu cdu tdc do cao d6i v6i cdce ndi
k&t LAN 100Mbps, nén cdc card nay sé s dung mt adapter CardBus
toc dd cao.

Né6i mang vé tuyén

N6i mang vé tuy€n hién dang la mdt tinh ning chudn cho cdc hé
thong notebook. Chi cAn mgt khodng dAu tu nhé vao phan cing, mét
wireless LAN (WLAN) c¢6 thé cung cAp cho ngudi ding mét ndi két
téc dd cao vdi LAN cuc bé hay vdi Internet di dang 6 nha hay vén
phong.

Tiép sau Apple, nhidu nha sidn xudt notebook ldp dit céc anten
LAN vé tuyén nhu 1a mot thi€t bi chudn trong cde hé thdng notebook
cia ho. N&u ban cdn tinh ning WLAN, nha sdn xuit ¢6 th& dé dang
14p mot card Mini-PCI ¢é cung cdp tinh ning nay.

Luu ¥ ring cé ba loai cong nghé LAN vd tuyén khac nhau: 802.11a,
802.11b, va 802.11g. Tuy nhién, cdc tiéu chudn nay khéng hoan toan
tuong thich nhau.
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Chaong 3
Bao triva ldp rép he thing

Bdo tri ngsin nata

Cac dung cy bio tri

Néng cflp va sifa chira hé thfng xéch tay
Cai diat BlOS

Xt Iy Password

Bdo tri ngén ngita gitip may tinh khong bi su ¢d trong nhidu nam
sit dung. C4c hé théng laptop rdt dé bi sy c8 béi vi ching thudng duge
di chuyén va do dé d& bi sy ¢6 hon céc hé thdng d€ ban. Viée phat
trién mét chuong trinh bao tri ngan ngira 1a rat quan trong d8i véi tat
cé nhitng ngudi dang st dyng hay quan 1y céc hé théng laptop. Cé hai
loai bdo tri ngén ngita, d6 13 thu déng va cha dong.

Bédo tri ngan ngra thy déng bao gdm cdc buée ma ban c6 thé thyc
hién dé€ bdo vé mét ha thong tranh khdi sy tac ddng ciia méi trudng,
chdng han nhu s dung cdc thiét bi bdo vé dién; bdo dim mét mdi
trudng trong sach v6i nhiét dd kiém soat; va ngin chan sy giao dong
qud mde. Néi cdch khéc, bio tri ngan ngia thuy déng c¢6 nghia la luén
gilt cho hé théng cha ban & tinh trang tat. :

Mt chuong trinh bdo tri ngan ngita chii dong bao gém céc thi tuc
gia tang tudi tho cho hé théng laptop clia ban. Loai bdo tri ngin ngita
nay chd yéu lién quan d&n viée dinh ky lam sach hé théng va cdc
thanh phén cda né. C4c muc sau day trinh bay cd hai thi tuc bdo tri
ngdn ngita thy dong va cha déng.

Cdc tha tyc kAo tri ngAn ngia the dug

Béo tri ngan ngita thy dong lién quan dén viéc cham s6c hé thong
bing cdch cung cAp mdi trudng t8t nhat c6 thé cho hé théng, cd vé
vat Iy va dién. Cdc vin dé vat 1y bao gdm cdc didu kién nhu nhidt d6
chung quanh, dng su&t nhiét, sy 6 nhidm bui va khéi, va sy va dap.
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Cdc van dé vé dién bao gdm dién tinh, sy nhidu dutng day dién (khi
hé théng duge cdm vao médt 16 e¢Am tudng hay ngubn dién bén ngoai
khdc), va su giao thoa tin sé radio.

Chdm séc va xit Iy hé théng

M4y tinh laptop 1a nhitng méy dét tién cé dung sai khit khao hon
cdc mdy d€ ban. Pa s6 cdc may tinh laptop duge thiét ké d€ thuc hién
ding chife nang trong cdc moéi trudng binh thuong. Néu ban chim séc
ky hé théng thi s& su ¢6 xdy ra dugc giam thiéu ddng ké.

Sau day la nhiing diéu ma ban nén trdnh cho mdy tinh laptop cla
ban:

& Khéong va ddp manh vao hé théng, nhét la khi né dang chay.
& Khéng lam rot hé théng.

& Khong dat cde thung ndng hay cde vGt khdc [én trén mdy tinh
laptop (chdng han nhu trong khoang hanh Iy trén mdy bay),
ngay cd khi né dugc xép trong thing vén chuyén.

B Khéng cdt gix hé théng & noi ¢6 nhiét dé dudi 41 dé F (5 do
C) hay trén 95 do F (35 d6 C).

& Khong véin hanh hé thong trén mot bé mat mém vi né cé thé
che kin cde 16 lam mdt & phia sau hay cdc mdt bén, khién hé
théng bi qud nhiét.

& Khéng dat hé théng qud gdn cdc thiét bi dién cé tu truong
manh, chdng han nhu cde dong co dién, TV, td lanh, va cde
loa lon.

® Khoéng lam d6 cdc chdt Idng lén hé théng, vi diéu nay c6 thé

lam bén cdc thanh phdn bén trong va/hodc gly ra sy dodn
mach.

& Khéng ddt cde vt ndng lén trén hé théng khi da déng ndp,
hodc khéng xép hé théng vao mét vali hay tii qud chat, vi
didu nay c6 thé tgo mét lye dé manh lén man hinh LCD.

& Khéng dat mét vét gitta ndp man hinh va ban phim, vi didu
nay cé thé gy ra sy hu héng khi déng ndp.

& Khéng cdm ndm man hinh LCD dé nhdc hé théng lén, vi didu
nay cé thé lam hdng man hinh va/hode cde bdn Ié.

& Khéng xoay vdn hay ddy manh lén bé mqt cia man hinh
LCD.

& Khéng di chuyén hé théng hay kéo trén déy AC adapter trong
khi adapter di duoe cdm déy, vi didu nay cé thé lam cho ddy
cdm bi sut ra hay bi dut va lam héng socket.
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& Khong cdm cap modem vao mét c6ng Ethemet (va nguge lai),
vi didu nay cé thé lam hdng cde bé néi.

& Khong dén manh leén ndp cia mét & dia trong khi no duoc thdo
ra khéi he théng.

& Khong chen nghiéng hay nguge dia mém vao mét 6 mém, vi
diéu nay cé thé lam cho no bi ket frong é dia.

& Khong ddn nhidu nhdn trén mét dia mém, vi didu nay cé thé
lam cho no bi ket trong 6 dia.

& Khong néi modem trong ciia hé thong véi mét PBX (private
branch exchange) hay tuyén dién thogi sé khdc vén cé thé
lam cho modem co dién dp khéng chinh xde, vé do d6 gy ra
si hu hing.

& Khéng quén password ciia bgn. Néu ban quén password dia
citng hay Supervisor thi khong c¢é cdch nao d€ xde Idp lai né,
va ban cé thé phdi thay motherboard hay dia cing.

Méi truong hoat dong

Mgt trong nhifng khia canh thudng bi bé qua nhat trong bao tri
ngin ngua la bao vé phan cing trdnh khéi sy 4nh hudng cia méi
trudng. Sy dnh hudng cha méi trudng thuong 1a ng‘uyen nhin giy ra
nhiéu sy ¢§ cho hé thdng. Sau day 14 nhing y&u t& cAn xem xét.

Nhigt 4, dp dm, va dp cao

Moi méy tinh déu duge thigt k& dé hoat dong trong cdc diy nhiét
d3, 40 4m, va d9 cao nhat dinh. N&u vugt qué ddy cho phép thi hé
thong dé bi h6ng nhanh chong Do d6, ban cdn quan tam dén nhimng
diéu kién & cd noi ban s dung va cft git may tinh dé bio dam sy
hoat déng thanh cong cho hé théng.

Su bién d6i vé nhiét d9, d6 4m, va dd cao c6 thé ddn d&n céc sy c&
nghiém trong, chdng han nhu cic board mach bi v&, cic méi ndi bi
gay hay cdc sy ¢8 lién quan dén phén dién tinh. Be bao ddm hé théng
cia ban hoat ddng trong cdch ddy nhiét d9, d6 4m, va do cao phu
h¢p, ban nén tham khao cdc chi tiét ky thuat cia hé thong trong cdc
giéi han nhat dinh vé& mai trudng.. Pa s8 cdc nha sdn xuit cung cdp dit
liéu vé day nhiét do hoat déng chinh xdc cho hé théng trong sach
hudng dan kém theo. Pi€n hinh, IBM dua ra cdc giéi han sau day vé
mdi trudng cho phan 16n cic hé théng xédch tay ThinkPad cda né:

D& cao t6i da 10.000 ft. (3.048m)
Ddy nhiét db (khi khéing hoat déng) 41 df - 110 df F (5 db - 43 4§ C)
Nhiét db toi da khi dang hoat déng

Trén 8.000 f. (2.438m) 88 d F (31 dd C)
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Dugi 8.000 ft. (2.438m) 9540 F (35 d6 C)
Nhigt d§ t6i thiu khi dang hoat déng

Khéng st dung & mém 41 do F {(5dd C)

S0 dung 8 mém 50 d6 F (10 dd C)
Nhigt d6 bd pin 1di thiéu khi dang sac dién 50d9 F (10 46 C)
P6 4m twong déi khi dang hoat déng

Khéng sif dung 6 mém 8%-95%

Sit dung & mém 8%-80%

Su thich nghi nhist d¢

Ngoai cdc gidi han nhiét d6 vira duge néu § trén, ban ciing nén
trdnh su thay d6i dét ngdt vé nhiét do. Néu nhiét do dét ngot tang,
ban nén d& cho hé théng (va § cdng bén trong) thich nghi véi nhiét
d6 phong binh thudng truée khi md né. Trong mot s6 trudng hop, sy
nén hoi ¢6 thé€ hinh thanh trén cic platter (dia) bén trong bd ddu dia
(HAD) cia § dia, gay ra su hu hdng cho 6 dia néu ban md né trude khi
hoi nén ¢6 co hdi boc hét.

Pa s8 6 cing ¢6 mot céng loc khong khi vao va ra khéi 6 cing dé
hoi &m c6 thé vao § dia; do dé sau mét khodng thdi gian, dg 4m bén
trong bat ky dia cdng tuong duong véi dd 4m bén ngoai § dia. P§ 4m
¢6 thé giy ra su c¢d nghiém trong néu né duge phép tu lai. Phin ldn
nha san xuit dia ciing quy dinh cdc thd tuc dé lam cho mét & dia cing
thich nghi véi méi trudng méi von 6 cic day nhiét dd va d6 4m khdc
nhau. Nhitng nguéi sif dung laptop va cdc hé théng xdch tay phai dac
biét luu tAm dén didu nay.

Tinh dién

Tinh dién hay su phéng tinh dién (ESD) c6 thé gay ra nhiéu sy cd
bén trong mot hé thong. Céc su c¢d thudng x4y ra trong sudt cdc thang
mia déng khi d6 &m thap hodc trong cdc diéu kién khi hdu cuc ky
khé khan. Trong nhiing trudng hgp nay, ban cdn luu tdm déc bigt dé
bdo ddm méy tinh cia ban khong bi hong.

Su phéng dién tinh bén ngoai khung bé hé thong hi€m khi la
nguyén nhéin gy ra cdc sy ¢f vinh vién bén trong hé théng. Théng
thudng, anh hudng xau nhat cha sy phéng dién tinh 1&n vé, ban phim,
hay tham chi m6t noi gdn may tinh la sy khéa hé théng, lam cho di
lidu bi m4t. Néu ban biét rdng trong co thé ban dang c6 dién tich thi
truée khi ti€p xdc véi ban phim hay hé thong, ban nén tu phéng dién
biing cdch ti&p xtc vao mdt vat kim loai hay thi€t bi khac. Bat ky khi
nao ban mé mdt bd hé théng hay xit 1y cde thiét bi dd duge thao ra
khéi hé théng, ban phai thin trong hon véi sy tinh dién.
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Su giao thoa tdn sé Radio

Sy giao thoa tan s6 Radio (Radio-frequency interference, goi tdt la
RFI) la yéu to d& bi bé qua. Sy giao thoa xdy ra do bat ky tién trinh
truyén song radio & gdn mot hé théng may tinh. Néu ban séng gin
mot dai phdt séng vd tuyén cong sudt 16n thi chic chin khé cé thé
trdnh khoi cdc su ¢ RFIL. Cé nhitng trudng hop dién thoai vé tuyé&n
gay ra cdc thao tdc nhdn phim thit thudng hodc su phat séng radio
hai chiéu lam cho hé¢ théng bi khéa. Céc gidi quyét d8i vdi cde sy b
RFI rat kho xdc dinh béi vi mdi truong hop phai duge x& ly khac
nhau. Dai khi viéc di chuyén hé théng ciing loai bé su ¢ bdi vi cdc tin
higu radio c6 thé truyén theo mot huéng. N&u ban c¢6é cdc thist bi
ngoai gin vdi laptop (chdng han nhu chudt hay man hinh ngoai), ban
nén diu tu vao cdc edp duge bio vé dic biét cho nhang thiét bi nay.

Mbt loai gidi quy&t cho suf ¢§ nhidu RFI lién quan dén céc cap la di
cdp qua mdt 161 sat hinh xuyén, mot manh sit duge dit quanh cap dé
ngin chan sy ti€p nhén ciing nhu truyén su giao thoa dién tir (EMI).
Ban sé& nhédn thay cdc 16i nay trén nhiéu dir liéu bén ngoai laptop
(USB, FireWire...) va cdc day dién. N&u ban c6 thé c6 lap mot sy c6
nhiéu RFT trong cap cu thé, ban thutng ¢6 thé gidi quyst duge su co
biing cich di cdp qua mét 15i hinh xuydn. Béi vi cdp phéi di qua 16
chinh gifa cia 16i nay nén viéc thém mét hinh xuyén vio cap da cé
cdc bé ndi cudi duge ldp dat thudng khé khin.

Bui va cdc chdt gdy é nhiém

Khéi, bui bin va cac chét gay 6 nhiém khdc cing thudng 1a nguyén
nhén giy ra sy ¢d cho hé théng. Quat 1am maét trong phan l6n hé
théng laptop hién dai nhat mang theo céc hat bui nhé vao hé théng
va sau d6 tu lai bén trong. Piéu nay khong ¢é nghia 1a viéc st dung
mdt hé thong laptop bén ngoai hay trong mét moi truong khong
trong lanh 1a khéng an toan, ma né c¢é nghia 1a 1a ban nén xem xét
mdi trudng lam viéc. N&u ban chim séc k§ hé thong ciia ban thi né sé
it bi syt ¢8 hon va do d6 kéo dai tudi tho. ’

Néu hé thong cia ban s& duge sir dung thuong xuyén trong mét
mdi trudng lam vide khic nghiét, ban nén chon loai hé théng duge
thi€t k& danh riemg cho viéc sit dung trong nhitng méi trudng khéc
nghiét nay chin han Panasonic sdn xuit mot dong hé thong hoan
chinh duge goi 14 Toughbooks, dong nay dugc thist k& dac biét dé tdn
tai trong cdc diéu kién khdc nghiét. Cac tinh nang vé do bédn ¢6 sin
trong Toughbook bao gém:

& V3 hop kim manheé c6 tay cm

& LCD, ban phim, va dém tiép xic (touchpad) chéng 6m va
bui bdn
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® Cdc céng va b6 néi c6 ndp déy
& HDD duoe dgt trong mét vé thép chong gi
& Kiéu thidt k€ chéng rung va va dép

Mot 6 diém can luu § khi vin chuyén hé thong

Khi vdn chuyén mdt mdy tinh laptop, ban ¢in luu ¥ cde di€m sau
day dé bao vé hé thong:

& Ldy tdt cé phuong tien dia mém va/hode dia CD/DVD ra
khéi 6 dia.

& Thdo moi adapter PC Card/CardBus khéi ciac hhe PCMCIA
va ddt chiing trong cae ndp bdo vé cia chiing.

& Bdo dam bé pin chinh duoe dinh vi chdc chdn, néu khéng hay
ldy b6 pin ra trude khi vin chuyén. May tinh laptop cia ban
c6 thé bi hong trdm trong néu b pin khéng duoc dinh vi
chinh xdc va laptop (hay tii dung laptop) bi ddy manh, lam
cho b6 pin bi &n vao laptop.

& Bdo ddm hé thong da duoe tdt dién hoan toan va khong dang
& ché dé treo hay standby.

& Néu céng tde dién dé tiép cdn khi déng ndp, phdi bdo ddm
céng tdc dd duoc khéa hay che kin dé hé théng khéng vé tinh
bi mé dién trong khi dang vdn chuyén.

& Bio ddm tdt cd cdc ciia va ndp tiép cin déu da dong.

& Diung thung chuyén ché chéng va dép.

Cac thi tuc bae tringdn ngia chi dong

Viée thuc hién cde thd tuc bao tri ngin ngia chd dong thudng
xuyén nhu th& nao phu thudc vao médi trudng ma ban vin hanh hé
théng cling nhu chidt lugng cda cdc thanh phan bén trong hé théng.
N&u hé théng cia ban hoat déng trong mét mdi trudng c6 nhiéu bui
ban va khéi, ban can lam sach hé théng cia ban cdch ba thing mot
14n ho#c sém hon. D8i v6i cdc mbdi trudng vin phong binh thudng,
ban ¢6 thé lam sach hé thong khodng vai thdang m¢t 1an ho#c méi
nim mot l4n. N&u ban thudng xuyén st dung hé thdng ngoai tréi thi
ban cdn lam sach hé théng thudng xuyén hon, tuy thudc vao mie 46
bui badn cia mdi trudng.

Cédc thi tuc ngin ngia bdo tri khdc bao gom dinh ky sao luu du
phong dit lidu va cdc ving quan trong, chdng han nhu cdc sector khéi
dong, cdc bdn cdp phat file (FAT), va cdc cdu tric thu muc trén dia.
Ngoai ra, ban nén hiy phan doan cdc dia cing it nhat mdi théng mét
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lan dé€ duy tri hiéu qud va t8c d6 dia, cling nhu dé€ tang kha nang
phuc héi dit liéu néu cé sy cd nghiém trong xay ra.

Sau day 1a cdc hang muc méau dé bdo tri dia hang tudn:

& Sao luu du phong bdt ky diz lidu hay file quan trong.

& Xéa moi file tam thoi, chdng han nhu:
& Ytmp - Cdc file ¢6 phdan mo réng .tmp
& % . Cdc file bit ddu voi mét ddu ngd (~)
& *chk - Cdc file ¢c6 phan md réong .chk
&  Web browser history va cdc file Internet tam thoi

& Lam tréng Recycle Bin.

& Ki¢m tra va cdp nhdt phdn mém chéng virus. Néu ban cé mét
néi két Internet bang tan réng, ban cé thé thich cdu hinh

chiuong trinh phan mém chéng virus hon la kiém tra tv dong
dé tim cdc phdn cdp nhdt hang ngay.

& Sau cung, chay mot chuong trinh hiy phén dogn dia.
Sau diy 1a mét s8 thi tuc bdo tri hang thing ma ban nén thuc
hién:

& Tgo mdt dia khdi déng hé diéu hanh.

& Kiém tra va cép nhat bdt ky BIOS.

& Kiém tra va cai dgt bdt ky trinh didu khién cdp nhét cho
video, &m thanh, modem, va cdc thiét bi khdc.

& Kiém tra va cdp nhdt bdt ky hé diéu hanh.

& Lam sqch heé théng, bao gém man hinh LCD, ban phim, va
dde bigt la cdc 16 thong hoi.

® Bdo ddm cdc quat lam mdt hogt dong chinh xdc. Pa s6 hé
thdng laptop chi c6 mot quat duy nhdt, nhung mét s6 ¢ trén
mjt quat,

Nhiéu ngudi sit dung laptop nhu 14 mét phu kién cho hé théng dé
ban. Trong trudng hgp d6, ban c6 thé cAn déng bd héa c4c file ma ban
lam viéc trong khi di cong tdc vdi cdc file trén hé thing dé€ ban cia
ban hay trén mot server. Ban c6 thé si dung tién ich Windows Brief-
case ho#c Synchronization Manager dé thyc hién didu nay. Théng
thudng, ban cdn dong bd héa cdc file mdi 14n ban ngit néi két va ndi
k&t lai véi hé thdng dé ban hay mang clia ban.

Sao luu dy phong hé thong
Mét trong nhifng thi tuc bdo tri ngan ngita quan trong nhat 1a thue
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hién sao luu du phong hé théng déu din. Nhu ban ¢é thé thay, phan
eting ludn c6 thé duge siia chita hay thay th& nhung dit lidu thi khéng.
Chang han, nhiéu thd tuc bdo tri va x& Iy su ¢& dia ciing ddi héi ban
phai phan hoach lai hay dinh dang lai dia, von ghi dé lén moi dit liéu
hién c¢6.

Dung lugng & dia cing trong mét hé thong laptop tiéu bigu da ting
vudt xa gidi han clia cdc dia mém va do d6 12 mot gidi phdp sao luu
du phong hiéu qud. Cée gidi quyét sao luu dy phong nho sit dung céc
& dia mém thi khéng di ddp ng va qud t6n kém do lugng dia yéu
cAu. Bang 3.1 liét ké s& don vi yéu cdu cia cic loai phudng tién khac
nhau dé sao luu du phong & 80GB trong hé thong laptop.

Bing 3.1. $6 luwgng yéu cdu cGa cac phuong tién khdc nhau d€ sao luu dy phdng
mdt & dia sy 80GB.

Loai phuong tién S0 lugng yéu clu
Cac dia mém 1.44MB 54.883

Gdc dia CD-R 48x 80 phat/700MB 109

Cac dia DVD+-R 4x 4.7GB 18

Cac bang DAT DDS-4 {gdc) 4

Céc bang DAT DDS-4 (dang nény 2

Dang sao luu dy phong t6t nhat thudng 1a bang ti. Hai tiéu chudn
chinh 13 Travan va DAT (digital audio tape). Cic & Travan thudng
cham hon va chita it dir lidu hon cdc 6 DAT mé6i nhédt, nhung cd hai
déu c6 sin trong cdc phién ban tuong doi ngang nhau. O bang Travan
méi nhat chita 20GB/40GB (thd/nén) trén mdt bing, trong khi dé cac
& DAT DDS thé hé thd nam chita 36GB/72GB trén mbi bang. N&u ban
sif dung cédc & 16n hon thi ban cé thé can cdc phién bdn mdi cia DAT
va cédc cbng nghé khiac dé sao luu dir phong 6 dia cida ban.

Mét phuong cach khéic d€ sao luu dy phong 1a si dung mét & ciing
ngoai thir hai ¢6 dung lugng bang (ho#c lén han) va chi sao chép tu 6
nay sang § kia. Vdi gi4 & dia thdp ngay nay va sy dé dang ndi mot'6
dia ngoai qua USB hay IEEE-1394 (FireWire/i.LINK), ban cé thé dé
dang nhdn thdy day la mét phuong phdp nhanh, hiéu qud, va tiét
kiém. Tuy nhién, néu thdm hoa xdy ra chdng han nhu trém cdp hay
chdy, ban vAn c¢6 thé mat moi thit. Ngoai ra, v4i chi mdt ban sao du
phong, n&€u né bi héng thi ban s& khong thé phuc hoi.

Ban c6 thé thue hién sao luu dy phong dua vao dia cing cho trén
mdt hé théng véi modt & cing ngoai. Cdc dia cing ngoai c¢6 s&n vdi cdc
dung luong 1én tdi 300GB ho#c hon, va néu ¢ dia dich 16n bing hoic
16n hon & dia ngudn, toan bd tién trinh sao luu du phong cé thé duge
thyc hién trong chi mjt thao téc.
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Cho du ban st dyng gidi phap sao luu dy phong nao thi ban cling
nén kiém tra hé théng du phong cia ban dé bio dam sy tén tai cta
dir liéu béing edch thue hién phuc héi file ngau nhién vao nhitng thi
khoang déu dan.

Lam sach hé thong

M6t trong nhing hoat déng quan trong nhit trong chuong trinh
bao tri ngan ngia la déu din lam sach hé thong bén trong va bén
ngoai. Khong gidng nhu cdc hé thdng dé ban, cdc hé théng laptop
khong c6 khéong khi théi qua cdc bo phan ciia chang, vi vay chang kho
bi bui déng lai bén trong va thudng khéng phai thdo ra dé€ lam sach.
Tuy nhién, cdac hé thong laptop thudng ¢6 quat thdi khong khi qua cdc
16 lam mdt v6i cdc by phan tan nhiét duge g4dn bén trong ching. Su
hinh thanh 16p bui qua cdc 16 lam mdt nay ¢6 thé 1a mét van dé bdi vi
bui ¢é tac dung nhu la mot chat cdch lay nhiét, ngan chén sy lam mat
ding cach. Sy qud nhiét lam gidm tudi tho clia cdc bd phan va ting
thém dng sudt nhiét do sy thay déi nhiét dé 1én hon gay ra. Ngoai ra,
bui ¢6 thé chita cdc thanh phan ddn dién gay ra sy dodn mach mot
phan trong hé théng. Cac thanh phin khdc trong bui bdn 6 thé
nhanh chéng &n mon cdc cong téc dién, dan dén cdc ndi k&t khong
chinh xdc. Viéc déu din théi cdc chdt bui ban ra ngoii qua cac 13 1am
mat sé gidp tang tudi the cia hé thing.

Luu ¥ ring cdc hé thdng laptop rat khé thdo ra, do d6 ban khéng
nén mé nip hay thdo ching chi d¢ lau sach. Di nhién, néu ban cdn
md hé thong vi mgt 1y do nao khdc, ban nhat dinh phai tdn dung co
hoi nay dé lam sach that k§ cac bd phan bén trong. D&i vai sy bao tri
ngin ngua thong thudng, ban chi can lam sach hé thdng bén ngoai
hay qua cdc 16 bat ky 1a dG. Piéu nay c6 nghia 14 ban s& dung khi nén
hay m¢t mdy hit bui d& lam sach byi khéi ban phim, cde 16 1Jam mat,
cdc 16 0 dia, céc cing dit liéu, hay bat ky 16 khac trong hé théng.

Thi thuat

Khéi thubc 14 chida cdc hda chdt cd khd ndAng ddn dién va gdy
ra sy dn mon cdc b phdn mdy tinh. C4n khdi c6 thé xdm nhip
vdo todn b§ hé théng, ldm mon va 6 nhiém cdc cbng tdc dién
cling nhu cdc thanh phé‘n nhay, chdng han nhu cdc ddu docighi &
mém va cdc b thiu kink & quang. Ban cling nhu cdc ddng nghiép
trong céng ty cda ban nén trdnh hiit thubc gdn méy tinh.

Cdc dung cu lam sach

Vige lam sach hé théng ding cdch doi héi phdi ¢6 nhitng dung cu
nhat dinh. Sau diy 12 mét s8 dung cu duge sit dung dé lam sach:
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& Dung dich lam sach man hinh LCD/ban phim/vé
& Binh Ehi nén

& Chdl tdy rida céng tde
& Mot co nho
& Cac miéng bot sach
& Day deo tiép ddt dé chéng tinh dién
& May hit bui
Cdc dung cu lam sach don gidn va cdc héa chit trén giip ban thye
hién phén 1dn tdc vy bdo tri ngin ngira théng thudng.
Héa chdt

Héa chat co thé duge sit dung dé lam sach, xif 1y su ¢&, va tham chi
sta chita mdt hé thong. Ban ¢6 thé s dung nhiéu loai dung dich lam
sach danh cho médy tinh va cdc bd phan dién td. Hau hét thudc cdc
loai sau day:

® Cdc chdt tdy ria théong thuong
® Chdt tdy rida hay béi tron céng tde

& Cdc mady hit bui

Cdc chdt tdy rita thong thuong

P61 véi chite niing c¢d ban nhit - lam sach c¢dc man hinh LCD, cic
ban phim, va cdc vé bén ngoai - ¢6 nhieu loai héa chdt. Ban cé thé
dung mot trong cdc loai sau:

& Hén hop 50-50 isopropyl alcohol v niée
& Chdt tdy ria kinh
& Nuce sach (nude néng la t6t nhét)
Ngoai ra, ban ciing ¢6 thé st dung cdc cdach khac nhu cac gié lam
sach LCD chéng tinh dién va Kimwipe.
CHU Y
lsopropyl aleohol 13 mgt chit ling d& g3y chiy. Diing sd dung chit niy gin Ma hay khi hé théng
dang md.

Cac dung dich thutng & dang léng, khong ¢ dang phun. Dang hun
thudng hao phi, va ban dimg bao gis phun dung dich tryc tiép lén hé
théng. Thay vao d6, hiay cho dung dich vio mjt gié lau mém va sach,
sau d6 dung né dé lau sach cdc bo phén.
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Chét tdy rita hay boi tron cong tic

Cédc héa chdt nay tuong ty nhu cdc chat tdy rda thong thudng
nhung tinh khiét hon va ¢6 thanh phén bodi tron. Mic di dng dung
cua ching khong rong rii nhung cde héa chdt nay tién lgi cho viéc
lam sach cdc bd néi va cdc cdp trong hay ngoai.

Hién trén thi trudng chi ¢6 mot loai chat tdy rita va bdi tron cong
tdc duy nhat, d6 13 Stabilant 22. Héa chét nay giap tAng cudng ndi két
va bdi tron chd ti€p xice; né hidu qud hon nhiéu so vdi cdc chit tdy raa
hay béi tron cong tde thong thudng. Stabilant 22 14 mat chat ban din
polyme dang 16ng; né ¢6 tdc dung nhu kim loai 16ng va dan dién. Chat
nay ciing 1dp diy cdc khodng hé giita cadc bé mit cda hai thanh phan
ti€p xGc nhau, tao ra ving bé mat tiép xic 16n hon ddng thoi gitp thai
khi 6xy va cdc chdt ban khac von cd thé 1am mon chd tiép xuc.

Binh khi nén

Khi nén (thit ra 14 mét khi nhu carbon dioxide) thudng duge su
dung dé giup lam sach hé théng. Ban dung binh khi nén dé€ théi cac
chdt bui bdn ra khéi hé thang hay mdt bé phan. Ban d4u cdc binh khi
nén nay su dung CFCs (chlorofluorocarbon) ching han nhu Freon,
nhung bay gi¢ cdc binh khi nén sit dung HFCs (hydrofluorocarbon,
chdng han nhu difluoroethane) hay carbon dioxide. Phai thidn trong
khi ban st dung cdc thiét bi nay, bdi vi mét sé trong ching ¢é thé tao
ra sy tinh dién khi khi nén di qua voi cia binh. Bdo ddm ban dang
diung loai danh cho thiét bi may tinh, va chi ¥ d&n viéc deo day tiép
ddt dé chéng tinh dién. Loai khi nén dung dé€ lam sach thi&t bi
camera doi khi khéc véi loai danh cho cdc bd phan may tinh.

Khi sit dung cdc sdn phdm khi nén nay, ban phai giit binh thing
ding dé chi khi duge ddy ra khdi voi. N&u ban nghiéng binh, tdc nhan
day t6i s& ving ra ngodi ¢ dang mdt chit 1dng lanh, didu nay khong
chi hao phi ma cdn cé thé lam héng hay bién mau cdc thanh phan
nhua. Ban nén dung khi nén chi khi thi&t bi dd dugce tdt dién nhim
giam thiéu khé nfing gay hu hong do dodn mach.

May hiit bui

Mét s6 nguoi thich sit dung mdy hit bui hon 14 cdc binh khi nén dé
lam sach hé& théng. Khi nén thich hgp cho viée lam sach ¢ nhing
vung nhd, thudng 1a hé théng xach tay. Mdy hit bui thi hiu dung hon
khi ban lam sach mét hé théng dé ban 16n hon. Ban cé thé dang méy
hit bui dé hat cde chat bui ban thay vi thdi né ra cdc b phéan khée.
Cac mdy hut bui diic biét hitu ich cho viéc hit bui ra khéi ban phim,
dix 12 trén mo6t hé théng xdch tay hay dé ban. Ban ciing nén hat buyi
qua cédc 16 lam mat trén hé thdng laptop, day 13 mot cach d& dang dé
lam sach bui ma khéng phdi thdo hé théng.
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Co va miéng bot

Ban c6 thé dung mét co nhé d€ quét bét cdce chat bui ban tich lay
bén trong mét mday tinh laptop trude khi dung binh khi nén hay may
hat bui. Tuy nhién, phdi than trong dé tranh tao ra su tinh dién.
Trong phan 1dn trudng hgp, ban khéng nén dung co truc tiép trén bat
k¥ board mach, chi dang trén phdn bén trong vé va cac bd phéan khace,
ching han nhu canh quat, 15 théng hoi, va ban phim. Peo day tiép d4t
néu ban dang quét trén ho#c gin bat ky board mach, quét tir tir va
nhe nhang d& ngin chén su phéng dién tinh xay ra.

Dung cdc miéng bot sach d& lau cdc codng tdc dién va bd ndi, cdc
dau 6 dia, va cdc viing nhay khée. Cdc miéng bot phai that sach va
khong c6 bong. Ding sit dung cidc miéng cotton bédi vi chiing dé lai c4c
sgi cotton trén moi thd ma ching ti&p xie. Cac sgi coton cé tinh dan
dién trong mot s8 trudng hgp va c6 thé van con trén cac dau & dia va
do dé lam trdy xudc cac dia.

Chdét béi tron

Ban c6 thé ding mét chat bsdi tron nhuy WD-40 hay silicon dé& béi
tron cdc co cu cira trén cdc 6 dia va bat ky bd phédn khdc cia hé
thong Céc bd phan ban ¢é thé bdi tron 1& cdc cita ti€p can danh cho
cdc céng va cac socket PC Card/CardBus. Su béi tron giip hé thong
hoat dong ém hon.

Cdc thii tuc lam sach

Trude khi lam sach hé thdng, ban nén thio roi cic bd phan don
gian nhu bd pin, bat ky 6 dia trong cdc khoang roi, va bat ky PC
Card. Ngoai ra, ban ciing c¢6 thé cdn thao 6§ cing trong mot sé hé
thong. Sau cung, md cdc nip ti€p c&n § cdc mit bén, méit sau, hay ddy
cda hé thdéng. Viée thdo vé trén phan I6n hé théng laptop rat khé
thuc hién, do dé ban khéng nén thdo toan bé hé théng nay chi dé lam
sach. '

Sau khi d4 thdo c4c thiét bi dé& tiép cAn vA md cdc nap, ban ding
binh khi nén dé théi bat ki bui bdn ra khdi nhitng viing nay.

Lam sach cdc by ndi va cong fic

Viéc lam sach cdc bd néi va céng tdc trong mot hé théng sé gia
ting do tin cAy cho cdc nol két giita cdc thiét bi. Trén mot hé théng
laptop, bd ndi chinh ban ciAn 1am sach 14 bd ndi cia b pin - ¢4 cobng
tdc trén b pin va cong tic dém trong hé thdng. Néu cé bui bén trén
cdc module bd nhé hay socket, ban cdn thdo cdc module bé nhé, lau
sach cde cong tée, va sau d6 14p lai ching. Ngoai ra, néu ban thdo hé
théng va ngit ndi két bat ky cdp, ban nén lam sach va x{ 1y cdc cong
tdc trude khi 1dn ching vao trd lai by néi cia chung.
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D& thye hién diéu nay, tru6e tién hay tham dung dich 1am sach
vao miéng gac, sau d6 ding miéng gac nay dé lam sach cdc bd ndi va
socket. Ban c6 thé si dung chat ting cuong Stabilant 22a trén cdc
thi€t bi ddu cudi nay d& ngin chin sy &n mon va bao dim su tiép xic
tot.

Lam sach LCD va vé

Dé lam sach phdn bén trong ciia hé thing laptop, ban sit dung thd
tuc sau day:

Chédm nhe mot gié lau mém va sach vao mot hén hgp gédm 50-50
isopropyl alcohol va nude, chat tdy ria kinh, hay nudc sach (nudc
néng la t8t nhdt). Pitng bao git phun chat tdy ria tryc ti€p lén hé
théng, nh4t 1a man hinh hay ban phim.

Dung gié trén lau nhe lén man hinh LCD va sau d6 lau lai bing
mot gie kho. Bdo ddm gié lau khéng qud 4m va man hinh LCD hoan
toan khé sau khi ban da lau lai. Ban cing c6 thé céc gié lau LCD
chéng tinh dién va Kimwipe.

Lam sach ban phim

Ban phim 1 ngi d& bi bui ban nhat. P& gitt sach ban phim, ban nén
dinh k¥ théi bui bdn ra ngoai bing mét binh khi nén ho#e hiit né ra
béng mdy hat bui.

Cach tat nhat d€ sit dung khi nén 1a 1at Gp ban phim va dat binh
khi nén nghiéng vé phia sau. Biing cdch nay, c4c chat byi b4n tich liy
bén trong ban phim sé dugc théi xuéng dat thay vi vao hé théng. Néu
duge thyc hién thudng xuyén, ban ¢6 thé tranh duge cdc sy c& lién
quan dén ban phim nhu phim bi ket hay hoat dong thit thudng. Néu
ban sit dung may hit bui, ban ¢6 thé dé hé théng theo huéng binh
thudng bdi vi mdy s& hut bui bdn 1én va ra ngoai ma khéng d& cho né
vao sdu bén trong hé thdng.

Ngay sau khi ban da théi bui ban ra khéi ban phim, hay lam, sach
cdc mi phim, cdch t6t nh&t dé thyc hién didu nay la ding mét gié
mém th&m dung dich lam sach dé lau cse md phim va sau dé lau lai
bing mot gié kha.

Lam sach TrackPoint hay Touchpad

Céc thiét bi tré TrackPoint hay touchpad (dém ti&p xdc) duge su
dung trong cdc may laptop thudng khong ddi héi sy bao tri hodc néu
cé thi rat nhd. Cdc thiét bj nay hoan toan duge bit kin va do d6 khé
bi bui ban bdm vao. Ban chi cn théi bui & ving xung quanh TrackPoint
bang khi nén hodc lau bé mat cha dém tisp xic bing mot chat tdy rira
nhe,
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Bdo tri dia ciing

Céc tht tuc bdo tri ngan ngia giip bdo vé dif liéu cia ban déng
th&i bde ddm dia cdng hoat dong hidu qua. Mot s thi tuc nay that su
gidm thi€u sy &n mon va gy trén § dia, kéo dai tudi tho cda né.
Ngoai ra, mdc dé bdo vé di liéu cao hon cé thé duge thuc thi bing
cach thuc hién mot s& lénh don gidn theo dinh ky. Cdc 1énh nay cung
cdp cdc phuong phap dé sao luu du phong (va sau d6 c6 thé phuc hdi)
nhiing viing quan trong cta dia ciing ma néu bi hdng, ban s& khéng
thé truy cdp tdt ca cdc file cha ban.

Huy phédn doan cdc File

Theo thai gian, khi ban x6a va luu cdc file vao dia cing, cac file trd
nén bi phaAn doan. Piéu nay c¢6 nghia la ching bi phén chia ra thanh
nhiéu viing khéng lién tuc trén dia. Mét trong nhitng cach tét nhét
dé bao vé ca dia cing va dif lidu trén dia cing 1 dinh k¥ hidy phéan
doan céc file trén dia. Viée 1am nay c¢6 hai diém thuan lgi: Thd nhat
1a bdo ddm tdt ca cdc file déu duge luu trir trong cdc sector ké nhau
trén dia, gidm thiéu sy di chuyén ddu tit va § dia lau bi mdn. Biéu nay
gilip cai tién toc do truy xudt céc file cda § dia.

Piém 1gi 16n thi hai 1a trong trudng hgp tham hea xdy ra khién hé
théng file bi héng ning, di liéu trén & dia thudng cé thé duge phuc
héi dé& dang hon nhidu néu cédc file ndm lién tuc nhau. M#c khéc, néu
céc file bi phan chia thanh nhiéu phin trén & dia thi khé c6 thé xéc
dinh nhitng phin nao 1a cGa file ndo. P& bdo ddm tinh toan ven cla
dit lidu, ban nén hiy phan doan cdc 8 dia eing hang thang.

Sau day la ba chitc nidng chinh trong phin 16n chuong trinh hay
phan doan:

& Hiy phdn dogn file
& Xép file (hop nhdt khodng trong tu do)
& Phén loqi file

Hdy phan doan (defragmentation) 1a chic néng co ban, nhung da
56 cdc chuong trinh khéc ciing thuc hién thém viéc xép file. X&p file
1a chiic ning tiy ¥ trén mét sé chuong trinh. N6 xép céc file & phén
bit ddu cda dia sao cho moi khodng tréng tu do duge hgp nhat § cudi
dia. Tinh ning nay gidm thiéu sy phan doan file sau nay bing cach
loai bd bét ky 18 tréng trén dia. Bdi vi toan bd khodng tréng tu do
duoc hgp nhat viao mét viing 16n nén bat k¥ file méi duge ghi vao dia
g& duge ghi lién tyc ma khong bi phin doan.

Chuc nang cudi, phan loai file (d6i khi duge goi 14 t8i uu héa dia),
thudng khong can thiét va duge thuc hién nhu la mdt tuy chon bdi
nhiéu chugng trinh hiy phan doan. Chiic ndng nay lam tang thém
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thoi gian hoat dong va khong tdc dong dén téc do truy cap théng tin
sau nay. N6 chi ¢6 lgi trong trusng hgp phuc hdi dir lidu néu ¢6 tham
hoa xdy ra, béi vi ban sé biét duge file nao trude va file nao sau.

Windows 9x/Me/2000/XP c6 mot chuong trinh hiy phan doan dia di
kém v6i hg didu hanh ma ban c6é thé sit dung trén bat ky hé théng
file dugc hd trg. BGi véi cdc hé didu hanh ¢ii hon nhu DOS, Windows
3.x, v mdt s6 phién ban ctia NT, ban phai mua mét chuong trinh hdy
phan doan clia nhém thi ba.

Céc chuong trinh hiy phan doan dia di kém véi Windows cuc ki
chim va khdng cung cap nhiéu tiy chon hay tinh nang, vi vy ban
nén mua mdt chuong trinh khdc t6t hon. Norton Utilities ¢6 mét bo
hiy phén doan dia, nhiéu b$ tién ich khdc ciing vay. Mot chuong
trinh hdy phdn doan tuyét voi hoat dgng trén tit c4 hé didu hanh la
VOPT cia Golden Bow. Pay 1a mjt trong nhiing chuong trinh hily
phin doan nhanh nhat va hiéu qud nh4t trén thi trugng hién nay.

Windows Maintenance Wizard

Windows 98 va cdc phién ban sau nay ¢6 mot chuong trinh Task
Scheduler cho phép ban lap thoi bidu cho ede chuong trinh thye thi ty
dong vao nhiing thei di€ém nhat dinh. Maintenance Wizard huéng din
ban qua tirng bude 14p théi bidu hiy phan doan dia déu dan, quét 15i
dia, va x6a céc file khong cin thiét. Ban c6 thé 1ap thoi bidu cac tién
trinh nay d€ thuc thi trong nhitng gis khéng lam viéc, do d6 khéng
lam énh hudng dé€n hoat déng binh thudng ciia hé théng.

v .
Kiéem tra Virus

Virus 1a m¢t méi de doa d6i v6i bat ky hé thdng. Do d6 ban nén
dua mot tién ich chdng virus vao chuong trinh bdo tri ngan ngita cla
ban. Biing cich thyc hién quét virus dinh ky cho cde chuong trinh,
ban cé thé ngin chin duge nhidu sy ¢§ virus truéc khi né lay lan va
trd thanh tham hoa 16n.

Cac dyng cu bao tri

— i — — — — — ey wre— — — —

D€ x(1 1y sy ¢& va sia chita cdc hé théng laptop mét cdch chinh xace,
ban cin vai dung cy cg ban. Néu ban mudn tré thanh mét chuyén
vién xi{f 1y sy ¢d va sita chita hé théng, ban c6 thé cin thém cde dung
cy chuyén biét hon. Cde dung cu nay gidip ban chdn dodn sy ¢6 chinh
x4c hon, do d6 cong viéc dugce thye hién dé dang va nhanh chéng hon.
Sau day 14 mdt vai dung cu ¢o ban:

& Cdc dung cu don gidn ding cho cdc.thii tuc thdo va ldp rdp

co bdn, gdm mét b tua vit ddu phdng va tua vit Phillips (c&
trung va nhd), ede nhip, mét dung cu nhé IC, va mét kep.
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& Phén mém chdn dodn va phén ciing d€ thit cde bé phan trong
m{t hé théng.

& M6t dong hé van ndng dé€ ldy chinh xdc cdc s6 do dign dp va
trG khdng, ciing nhu mét b¢ kiém tra tinh lién tuc dé thit cde
cdp va cac mach.

& Cdc héa chdt (chdng han nhu cde chédt tdy rita céng tde), cde
chdt phun lam dbng bé phdn, va khi nén dé lam sach hé
théng.

& Cdc miéng bot hay miéng cotton.

& Cdc déy nylon nhé d€ cgt cde ddy hay cdp nhé (chdng han
nhu cdc anten trong Wi-Fi/Bluetooth,).

Ngoai ra, ban ciing c¢6 thé cin cdc thi&t bj sau:
& Cdc mdy kiém tra bd nhé (ding dé lugng gid su hoat dong
ctia cdc module b6 nho).

B Cdc d&y cdm ndi tiép va song song dé thi cdc céng néi tiép
vé song song.
& Mot mdy scan cdp mgng (néu ban lam viéc véi cde mdy néi
mangt.
Céc myc duéi day trinh bay chi tiét hon vé cdc dung cu nay.

Cic dung cu cd bin

Khi ban 1am viéc v4i mdy tinh laptop, cdc dung cu cdn thi€t cho
héu hét hoat dong bao tri kh4 don gidn. Hinh 3.1 minh hoa mot s§
dung cu cd bdn ma ban cdn chuén bi khi 1am viéc trén cdc hé théng
laptop.
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Hinh 3.1. Céc dung cu co ban ma ban c4n c6 d€ 1am viéc trén mot hé théng laptop.
Ngoai ra, ban ciing cé thé cdn cdc bd dao va tua vit Phillips ¢@ nhd han va mot b
chia van tt ¢d nhd hay cdc méu Torx.

Phan 16n hé théng laptop sit dung nhiéu vit Phillips hay Torx nhd,
vi viy cdc tua vit nay 1a nhitng dung cu ma ban sé& ding thudng xuyén
nhAt.

Céc dung cu nhé chip, nhu minh hoa é hinh 3.2, ngay nay khong
con phd bién nita bdi vi céc chip bd nhé duge gin trén cac SIMM hay
DIMM, va céc b xi ly dung céc socket ZIF (zero insertion) ma ban ¢6
thé tim thay trong cdc hé thong Pentium M va Pentium 4M hay cédc
bo ndi quen thudc khac d6i véi nguoi dung. Socket ZIF c6 mot can
ddy hay khéa viin ma khi duge mé né sé giai phéng kep trén cac
chén by xit 1y, gitip ban dé dang nhéc né ra biing cdc ngén tay.

Hinh 3.2. Dung cu nhd chip (bén trdi) ban ddu dugc thiét k& dé I1ay céc chip RAM
hay ROM riéng Ié ra khdi mot socket. Dung cy bén phai diing d€ nhé céc b xir Iy
da gdn vao socket - néu bd xir Iy khdng sit dung socket ZIF.
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Ban ¢6 thé dung nhip hay kep linh kién dé giit cdc vit nhé hay cdc
khéi jumper ma ban khé cAm nim bang tay. Kep linh kién, nhu minh
hoa & hinh 3.3, déc biét hitu dung khi bt dau vin vit hodc khi cd 14y
vit dé bi roi vao mot hdc hay ket bén trong hé théng. Néu ban lam roi
mot vit bén trong va khong thé nhin thay né, ban c6 thé lat up hé
théng va 1dc nhe né cho dén khi vit roi ra ngoai.

Hinh 3.3. Kep linh kién ¢6 ba chdu kim loai nhd c6 thé dugc md rong dé gap mot
linh kién.

Chia van Torx 1a mdt chia van c¢6 dang hinh sao phu hgp véi cdc
vit déc biét duge dung trong phan 16n hé thong (xem hinh 3.4). Céc
vit Torx dugc st dung phé bién hon céc loai vit khdc danh cho may
tinh bdi vi ching cung cdp kep 16n hon, déng thoi chia vén Torx it bi
trugt hon nhiéu. Nguyén nhin phé bién nhat cia cdc su ¢ board
mach méi 14 do ngudi ta dung cdce tua vit c6 ranh va trugt khéi dau
vit, gdy tray xudc (va do d6 1am hdng) motherboard. Ban ditng bao gid
dé€ cdc vit ¢6 rdnh hay tua vit ddu phing thong thudng & bat ky noi
nao gian phan bén trong cia hé thong. C4dc chia vin Torx cé nhiéu cd
khédc nhau, phd bién nhét 1a T-10 va T-15. Tuy nhién, nhiéu hé thong
laptop st dung cdc ¢& nhé hon ti T-9 xudng dén T-5. Ban nén chudn
bi sdn m{t by chia véin Torx c¢d nho khi lam viéc trén cac hé thong
laptop.
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Hinh 3.4. M&t chia van va vit Torx.

Ngoai cdc dung co ban trén, ban ciing ¢6 thé cAn mét s§ dung cu
sau:

® B6 chong phéng dién tinh (ESD), gém ddy deo c¢6 tay va
miéng l6t. Bé nay ngdn chdgn sy phd hdng cdc b phdn ma
ban dang lam viéc trén dé do tinh dién. B6 nay gdm c6 mét
ddy deo c6 tay véi mét day tiep ddt va mét miéng lét dén
dién ddc biét véi day tiép ddt riéng cia né. Ban cing cé thé
dung riéng ddy deo tiép ddt hay miéng chéng tinh dién. O
nhitng ché c6 dé6 dm thdp, dién tinh rdt dé hinh thanh khi

ban di chuyén, do dé cang cdn phdi bdo vée ESD. Hinh 3.5
minh hoa mét day deo cé tay tiéu biéu.

Hinh 3.5. M4t day deo c6 tay ESD tiéu biéu.
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& Cac kim miii nhon va hemostat (cong va thang) - Ding
dé kep cdc linh kién nhé, xdc lap jumper, lam thdng cdc ghim

bi cong,...

® Tua vit dién, chding han nhu Black & Decker VersaPak
VP730.

& Dén pin, dung dé soi sing bén trong hé théng.
& Dao, dung d€ cdt hay got ddy dién.

® Mbc hay ban kep, ding dé gdn cdc bd néi trén cdc cdp, ubn
ede cap theo hinh dang mong mudn, va giit ¢d dinh cdc linh
kién.

& But va gidy viét, diung dé ghi chu, danh ddu cde cap, va v.v...

& Dia mém khoi dong Windows 98. Pia nay cé cdce trinh
diéu khién DOS 7.0 va real-model CD-ROM /DVD ding dé
khéi déng thi heé théng va tdi phdn mém khdec.

& CD gée Windows 2000/XP (cé thé khdi dong), ding dé
kRhdt dong thit heé thong tw mot 6 CD-ROM | DVD, phuc hoi hé
théng, cai dat OS, hay chay phdn mém khdc.

& Phan mém chdn doan, ding dé kiém tra va xde nhén phdn
cung.

& Cdac day nylon dé cot cap.

& Pong ho van ndang, ding dé kiém tra dién dp cda bd ngudn,
ciing nhu tinh lién tuc cia cdc bo néi va cde cdp.

& Cac miéng bot sach, binh khi nén, va cdc hda chdt tdy rida
cting nhu tdng cuong cong tde. Cde dung cu nay diung dé lam
sach, béi tron, va tdng cudng cde céng tde irén cdc board
mach va cdc néi két cap.

& Cae b pin CR-20xx, dung nhu I bo pin CMOS RAM trong
phén lon hé théng laptop.

Suw bdo dam an toan

Trude khi bdt dau lam viéc trén mdt hé théng, ban nén tuan theo
cdc thd tuc an toAn nhiim bao v& ban ciing nhu bdo vé hé théng ma
ban dang lam viéc trén dé.

Cach t6t nhdt d&é bdo ddm an toan la rit day cdm dién cla mdy
tinh laptop ra khdi § ¢im trudc khi lam viéc trén né. Néu ban v6 tinh
mé hé théng va cdm hoic thio mot card hay module bé nhd, ban cé
thé chay card, module, hay thdm chi motherboard.
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THi€1 bi kigm tea

Trong mot s6 trudng hop, ban phdi st dung cde thigt bi chuyén
biét d€ ki€m tra board hé thong hay cdc b phan bén trong hé théng,
Thiét bi kiém tra nay c6 thé giip ban xit Iy duge nhidu sy 6.

Thiét bj kiém tra dién

Volt k& 1a can thiét dé kiém tra do chinh x4c cda hé théng. Bsi
cdm ké hay dong hé van ning ¢6 thé phuc vu cho nhidu myc dich, bao
gom kiém tra cdc tin hiéu dién 4p & nhiéu diém khdc nhau trong hé
thong, kiém tra céng suat cla bd ngudn, va kiém tra tinh lién tue
trong mét mach hay cép. Thiét bi thd 16 cAm dung dé ki€m tra 16 cdm
dién nham noi ding day. Thigt bi nay hitu dung néu ban chic chin
rang sy ¢6 nim bén ngoai hé thédng mdy tinh.

Cdc bé néi Loopback

PE chan doan cdc sy cf cdng ndi ti€p va song song, ban can cac bo
ndi loopback (xem hinh 3.6). Cde by ndi nay cho phép céng néi tiép
hay song song g6i dit lidu d&€n chinh né dé chin dodn.

L

Y

—— ‘/
St I

Cidc bd ndi song song Ciic bd néindi noi ti&p
va ndi ti€p 25 pin 9 pin
Hinh 3.6. Cac o ndi tigu bi€u, gBm cdc loai n6i ti€p 25 pin va 9 pin, song song 25
pin.

Hién c¢6 sin nhiéu loai bé ndi loopback. P& thich nghi tit ¢4 cdc
cOng ma ban c6 thé gip, ban c¢in loai danh cho céng ndi tiép 9 pin va
loai danh cho c¢8ng song song 25 pin. Khong ¢6 kha nang hé théng
laptop s& c6 c8ng ndi ti€p 25 pin, mac di cde edng nay doi khi duge
tim th&y trén cdc tram neo ¢§ dinh hay cic by lap e¢dng. Nhidu cong
ty, bao gébm ca IBM, cung cép cdc by ndi riéng biét, nhung luu § riing
ban ciing cdn phan mém chédn dodn 6 khd ning si dung ching. Mot
sd phan mém chén dodn, chdng han nhu Micro-Scope cda Micro 2000,
c6 kém theo cic by néi loopback, hodic ban ¢6 thé mua ching riéng.
Luu ¥ réing ¢6 nhiéu kiéu bé ndi loopback khdc nhau, va khéng phai
tdt cd cdc ki€u déu hoat dong chinh xdc véi moi phdn mém chdn
doan. Céch t8t nhdt 1a s& dung cdc bé ndi loopback ma phin mém
chdn dodn clia ban dé nghi.
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Ngoai cdc bd noi loopback don gidn, ban cing c6 thé cAn mot hop
cau chi. Hop cau chi 12 mot thiét bi n6i DB25 cho phép ban tao tuy
bién cdc cdp tam thoi hoic thaAm chi gidm sat cdc tin hiéu trén mot
cap. P8i véi phan 16n cdc muc dich x{ 1y su ¢6 cdng noi tiép hay song
song, mdt hop cau chi “mini” 1a phu hop.

Cdc thiét bi do

Mot s6 thu tuc xu 1y su c6 doi héi ban phdi do dién 4p va tré
khéng. Ban ldy cdc s6 do nay biang cdch st dung mot boi cam ké ky
thuat s6 (DMM) loai cAm tay. DAy c6 thé 1a mot thiét bi tuong dong
hay ki thuat s6. DMM c6 mot cip day duge goi la day thd hay que do.
Céc day thir tao cdc noi két dé€ ban cé thé 1ay chi s6. Tuy thude vao
x4c 1ap caa thiét bi do, que do do dién trd, dién 4p mot chiéu (DC),
hay dién ap xoay chiéu (AC). Hinh 3.7 minh hoa mot DMM tiéu biéu
duge st dung dé thi adapter AC trén mot hé théng laptop tiéu biéu.

|

Hinh 3.7. Mgt bdi cAm k& ky thust sd tiéu bi€u ding d€ thir adapter AC trén méot hé
thdng laptop.

Cdc que do Logic va cdc xung luc ké Logic

Que do logic hitu dung trong viéc ch&n dodn su c6 trong cdc mach
sd (xem hinh 3.8). Trong mdt mach s, tin hiéu duge biéu dién & dang
hoac cao (+5V) hoac thdp (0V). Béi vi cdc tin hiéu nay ton tai trong
chi mot thoi gian ngin (phan triéu cia mot gidy) hodc giao dong mot
cdch nhanh chéng (mé va t#t), nén volt k€ don gidn s& khéng hitu
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dung. Que do logic dugc thiét ké dé dé dang hién thi cdc diu kién
tin hiéu nay.

TTULS-CMOS

B «+— Normal/Pulse

Pulse
Low

- High

: + =
Hinh 3.8. Mdt que do logic tiéu biéu.

Mot cong cu kém theo que dd 1a xung lye ké& logic. Thiét bi nay
dugc thiét ké dé kiém tra phéan (ng ciia mach bing cdch chuyén mot
xung cao hgp ly (+5V) vao mot mach, thudng kéo dai tir 1 1/2 dén 10
phén triéu cia mot gidy. So sanh phan ¢ng nay véi phan ng ctia mot
mach da xdc dinh chitc nang. Loai thiét bi nay thudng it duge st dung
hon que do logic, nhung trong mét s§ trudng hgp né ¢6 thé gitp thi
mot mach.

Cdc thiét bi thit 16 cdm
Céc thiét bi thir 16 cdm rat hitu dung. Ching dung dé thi céc 13
cdm dién. Ban chi cAn cdm thiét bi vao, va ba den LED bt sdng theo
nhiéu cdch két hgp khédc nhau nhiim cho biét 15 ¢im da duge nsi day
chinh xdc hay chua (xem hinh 3.9).
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Legend (indicates correct wiring)

|
Signal lights
Hinh 3.9. M{t thiét bi thir 16 cdm tiéu biéu.

Que do nhiét do

Viéc xdc dinh nhiét do bén trong cia mot mdy tinh laptop thuong
hitu dung khi chdn dodn cdc vdn dé lién quan dén nhiét c6 phai la
nguyén nhan gay ra su c¢d hay khéng. Piéu nay doi héi phai c6 mot
cich dé do nhiét do bén trong hé théng ciing nhu nhiét d6 quanh
vung bén ngoai hé thong. Thiét bi don gian nhét va t&t nhat ding cho
muc dich nay 1a cdc nhiét k& ky thuat s6. Ching dugc thiét k& dé doc
nhiét do bén trong va bén ngoai xe hoi, va thuong di kém véi mot b
cdm bién trong ciing nhu b cdm bién ¢ cudi mot doan day.

Nhig¢t ké” hong ngoai

Mot thiét bi do nhiét do hitu dung khéc la nhiét k& héng ngoai (IR)
khéng tiép xdc. Pay 1a mot loai bo cdm bién dic biét c6 kha nang do
nhiét do cia mot vat ma khong phai cham vao dé (xem hinh 3.10).
Ban c6 thé dé dang ldy chi s nhiét do cia mot vat biing cdch chi cAn
tré thiét bi cAm tay nay vao vat ma ban mudn do va kéo bd kich khéi.
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Hinh 3.10. M6t nhiét k& héng ngoai khdng tiép xic.

Nang cap va sua chiia cac hé thong xach tay

Vé mit ky thuat, cdc thanh phan duge sit dung trong cdc hé théng
xdch tay tuong tu cdc thanh phan trong cdc mdy tinh dé ban. Tuy
nhién, vé nhiéu phuong dién, ching ciing c6 cdc diém khéac nhau. Céc
hé théng xdch tay hay laptop it ¢6 khd ning ndng c4dp hay sia chita
hon cdc hé théng dé ban, chi yé&u 1a do thiéu cdc hé s§ dinh dang
chudn danh cho vé/khung, motherboard, ban phim, man hinh, va tham
chi bé pin. Chang cing c6 tinh tich hgp cao, nghia la cdc chic ning
von c6 thé 1a cdc card adapter thay thé trong mot hé théng dé ban
(chéng han nhu video) dugc cai vio motherboard cia mot hé théng
laptop. Tuy nhién ¢ mot sé phuong dién, mot hé théng laptop that ra
c6 thé d& nang cdp hon hé théng dé ban bdi vi cdc hé théng laptop
thuong st dung cdc thiét bi luu trit khoan kiéu module vén loai bd nhu
cau do6i véi cdc cdp ruy bing, gdn cdc thanh ray, va cédc ndi két dién
riéng biét. B nhd, dia cing, va cdc khe mini-PCI thudng dé ti€p can
thong qua céc panel tiép cdn dé md, gidp cho viéc nang cdp cdc thiét
bi nay tré nén dé dang hon ma khong phai thdo hé thong. Do dé, cac
tdc vu thong thudng nhu thém b nhé, nang cdp & cing, va nang cdp
6 quang (trén cdc model c6 cdc khoan § dia kiéu module) thudng dudgc
thuc hién mdt cdch nhanh chéng. Viéc thém cdc giao dién khiéc,
chdng han nhu Ethernet, 802.11a/b/g Wi-Fi wireless, USB 2.0, va IEEE
1394 (FireWire/i.LINK), ¢6 thé dugc thuc hién mot cdch dé dang
thong qua cac PC Card plug-in.
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Béing 3.2 liét ké nhimng thanh phdn hé théng Laptop nao cé thé

dugc nang cdp

Bing 3.2. Cdc thanh phdn c6 thé ning cdp trong hé théng Laptop

Thanh phan
Motherboard

CPU

B& nhd

Video adapter/chipset

Man hirh video

Ban phim/hiét bi tro

bia ciing

Cdc 6 dia phuong tién luu trid
réi (dia mém, CD/DVD,
CD-RW/DVD+-RW)

USB, {EEE 1394 (FireWira/i.LINK),

ndi ti€p (RS5-232), song song
(IEEE 1284), SCSI, va...
Ethernet LAN 10/100/1000Mbps

Wireless 802.11a/b/g (Wi-Fi},
Bluetooth

Khd ninp
ning cip

Khéng

Go

Gé

Khéng

Khéng

Khéng

Co

Go

Go

Ghi chu

Cac hé s dinh dang khéng chuin
ngén chin vidc ndng cip bén trong.
Viéc cai d&t mgt CPU nhanh hon thube
cling loai va modei thiding co thé thic
hién duge; tuy nhién, c6 mét s han
ché do cdc vin dé vé dién 4p. nhiét,
va/hodic sy hd trg BIOS, va téc db déng
hd thudng ting khéng ding ké.
Thuting chi ¢6 s&n mot hay hai socket
SIMM/DIMM. Ban c6 thé can thaoc cac
module hién ¢6 véi dung lugng thap
hon d& ning cdp.

Video dugc tich hgp vdo mot
motherboard vin khdng c6 khd ning
nang cap.

Cac hé sd dinh dang va cac ndi két
khéng chudn, ngin chin sy ndng cip
bén trong.

Cac hé s§ dinh dang va cac ndi ket
khéng chudn, ngdn chin sy ning cdp
bén trong.

6 céc hé théng cil hon c6 thé khdng
co sy hd trg BIOS ddi véi cac 0 dia Ion
haon 8.4GB. Nhiéu h& thdng bj gii han
véi cac 8 dia day 9,5mm heic 12,5mm.
Cac khay & dia thudng bit bugc aé 13p
dat.

Ldp ddt cdc thiét bi ndy bén trong
théng qua céc khoang mé rong hodc

st dung céc o ¢ia ngodi USB hoic (FEE
1394 (FireWire/i. LINK).

Ldp dat c4c thidt bi nay théng qua PC

Carg hay céc adapter CardBus.

Co

Co

Ldp dat thit bi niy théng qua mbt PC
Card hay adapter CardBus.

Lip dit cac thi€t bi nay qua PC Card,
CardBus, cdc card mini-PCl (trong), hay
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Modem Daughcer Cards (MDCs). Cac

card trong c6 thé cdn cac anten di
lap dit sdn.

Thao hé théng

Pa s6 hé thong laptop khé thdo hon cdc hé thong dé ban. Céc hé
thong laptop thudng c6 nhiéu vit hon cdc hé thong dé ban, hon nita
cdc vit lai c6 nhiéu ¢& va ki€u khac nhau, déng thoi ching thuong
ndm khudt dudi cdc nhan hay cdc ndp. Ngoai ra, cdc hé théng laptop
cua cac hiang khac nhau thi ciing rat khdc nhau. Vi vay, ban can cé tai
liéu huéng dan théo va lp rap danh riéng cho hé théng ctia ban.

Cdc thanh phédn hé thong

Hinh 3.11 minh hoa cdc thanh phan cia mo6t hé thong laptop mdi
tiéu biéu, chdng han nhu IBM ThinkPad R40. Luu y ring da sé céc
nha sdn xudt hién nay goi tdt ca cdc model laptop cia ho la notebook.
Céc thuat ngt laptop va notebook cung chi mot loai may tinh xach
tay, va ching thuéng duge st dung lan 1on.

Hinh 3.11. C4c thanh phdn trong mot hé thdng laptop tiéu biéu, trong vi du nay 13
hé théng ThinkPad R40.
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LCD
1 Ndp sawgd 1dp LCD
2 Ban lé/gi4 48 LCD vdi anten
3 C4p LCD
4 Anten Wi-Fi
5 Bé chuvén dio LCDVeard LED
6 Panel LCD
Hé thong:
1 Ndp giita g Jdp ban phim
2 V4 phia trén g& ldp ban phim
3 O khoang (UltraBay Plus CD/DVD)
4 Ray hudng dan UltraBay Plus
5 Cdp microphone

6 Bluetooth/modem CDC (Communications Daughter Card)
7 Gia da I/O

8 Cira tiép cdn Mini-PCI

9 B pin chinh (Li-ion)

10 B pin du phong (CMOS)

11 Cda tigp cadn DIMM

12 Cic loa

13 V4 phia dudi

14 Anten Bluetooth

15 DDR-SO-DIMM (double data rate small outline dual inline memory module)
16 Card khéng d4y 802.11a/b Wi-Fi

17 Motherboard

18 CPU (bd xit 1y Pentium M}

19 Cac ray hudng din dia cing

20 Khe PC Card/CardBus

21 Bd phan tan nhiét/quat CPU

22 & dia ciing c6 khay

23 Nidp ti&p c4n § dia cing

24 Ban phim

25 Mii TrackPoint

26 N4p bén 18

a Tdm CDC (Communications Daughter Card)
b Cdp Modem

¢ Bo phédn tdn nhiét MotherBoard chipset

d BS phdn tédn nhiét Video chipset

Ghi cdu hinh vt ly
Khi ban dang thdo mét hé théng laptop, ban nén ghi lai cdc xéc
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lap va cdc cau hinh cia méi thanh phan, bao gém bat ky xdc lap
jumper va switch, vi tri va huéng cdp, céc vi tri ndi day tiép dat, cac
vi tri anten Wi-Fi/Bluetooth, va cd vi tri cda board adapter. Piéu nay
sé gidp ban 14p rdp lai hé théng mot cach chinh xdc. Ban ciing ¢6 thé
dung mt mdy dnh ky thudt s6 dé chup cén canh cdc linh kién khéec
nhau cia hé thong truge khi ban thdo ching. Nhitng hinh anh nay sé
12 mot phan tham chiéu rat hitu dung khi ban 14p rap lai ching.

Ban nén ddnh ddu hay ghi ndi ma méi cdap duge cim vao va huéng
chinh xédc cGa n6. Cac cdp ruy bang va cép linh hoat thudng c6 mot
day mau 1é (d6, xanh luc, xanh duong, hay den) & mot diu biéu thi pin
1. Cing c6 thé c6 mot ddu trén b ndi, chiing han nhu hinh tam gidc
hay ca s§ 1. Cac thiét bi ma cdc cap duge cim vao cing duge dédnh
ddu theo mot cdch nao dé dé biéu thi huéng cia pin 1. Thudng 1a mot
ddu chdm xuit hién ké& bén phia pin-1 ctia bd néi, hodic mot s6 1 hay
ddu khic.

Mac du vi tri va huéng cép ¢6 vé kha don gian, nhung mét nguoi
van bi cdc sy ¢§ ndi cdp. Trong phén I16n trudng hgp (ngoai trir cac
cdp dién), viéc cim nguge bat ky cap bén trong hé thong it khi gay ra
su hu hong. .

Tuy nhién, viéc cdm hay 14p nguge by pin CMOS ¢6 thé lam héng
chip CMOS, chip nay thudng duge han dinh vao motherboard; trong
truong hop nhu véy, ban phai thay motherboard.

Thdo bé pin chinh
Ching ta sé bat dau véi viée thdo by pin chinh. P& thdo bd pin,
ban lat hé thong 1én, dung ngén tré kéo chét bo pin ra khéi bo pin va
nhéc bd pin ra (xem hinh 3.12).

1 Trugt chdt by pin sang bén. 2 Thao b pin chinh.
Hinh 3.12. Thdo bd pin chinh.
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Thdo cdc thiét bi UntraBay Plus

Céc khoang module dugc st dung trong nhiéu hé théng laptop hién
dai. Hé thong nay c6 mot khoang UltraBay Plus ¢ phia bén phai. N6
cho phép hodn d6i dé dang nhiéu thiét bi khoang module, bao gém:

& CD-ROM

& DVD-ROM

& CD-RW/DVD-ROM combo
& DVD+-R/RW

& Dia mém 1.44MB f

& Adapter HDD thi hai

& Bj pin tha hai

& Ban phim sé

Tat cd nhitng thiét bi trén duge thdo va ldp rdp theo cung cdch. D&
thdo mot thiét bi khoang module, ban trugt chét khéa sang bén dé
béat can ddy ra. Giit cAn ddy va trugt thiét bi ra khoi khoang (xem
hinh 3.13).

1 M& chét khoang module ; 2 Giit cAn ddy khoang module
8 Kéo thiét bi khoang module ra
Hinh 3.13. Thdo mot thiét bi khoang module.

Thdo dia ciing

Dia citng trong phén 16n hé théng laptop méi 1a mot thiét bi c6 hé
s6 dinh dang 2.5 inch va thudng day 9.5mm. D& thdo & cing, ban thdo
vit gitt ndp 6 dia, nhu minh hoa ¢ hinh 3.14.
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1 Théo vit gii ndp & dia cing.
Hinh 3.14. Théo ndp & dia ciing.
Biay gio ban giit chit ndp va trugt cd 6 dia va ndp ra khéi hée

thong. Sau d6 ban c6 thé thdo ndp ra khéi 6 dia bing cach mé céc
chot khéa va kéo ndp ra khoéi & dia (xem hinh 3.15). :

2 Trugt § dia ra ngoai.
Hinh 3.15. Théo 6 dia cing.
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Thdo cdc Module by nhé (SO-DIMM)

Pa s§ hé théng laptop méi st dung bd nhé & dang DDR (double
data rate) (small-outline dual inline memory module) 200 pin. Dang
nay tuong duong v6i cdc dang DDR DIMM (dual inline memory mod-
ule) 184 pin 16n hon duge st dung trong cdc hé thong dé ban. P& thdo
cdc SO-DIMM, ban chi can thédo cdc vit giif cia tié€p can bd nhé (trén
day hé thong) va sau d6 14y cilta ra. K& tiép, mé cac chot giir ¢d dinh
SO-DIMM va nhép cdc module nay 1én khéi hé théng, nhu minh hoa
G hinh 3.16.

—

1 M& céac chét giit SO-DIMM. 2 Thédo cdc SO-DIMM.
Hinh 3.16. Thdo cac module b nhd.

Thdo cdac Card Mini-PCI

Céc nha sdn xudt hé thdng laptop thudng dua tinh ning ndi mang
v0 tuyén lén cdc card mini-PCI d€ ho c¢6 thé ban hé théng c6 hay
khong cé tuy chon nay. N&éu ban mua mét hé thong khong cé cai sdn
sy ndi mang vo tuyén, ban cé thé 1dp mot card mini-PCI 802.11a/b
Wi-FI dé thém tinh nang dé vao hé thong cia ban. P& thdo mot card
mini-PCI, trudc tién hay thdo céc vit gitt ¢6 dinh ca tiép cdn, sau dé
thdo cia (xem hinh 3.17).
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1a Vit Phillips.
1b Vit Temperproof Torx.
2 Théo cita tiép cdn mini-PCI.
Hinh 3.17. Thdo cira tié€p cdn mini-PCI.

Ngay khi card 19 ra, hay than trong ngdt néi két bat ky anten hay
cdc day khdc ndi véi card. Cdc card mini-PCI dugc 14p theo cach
gidng nhu SO-DIMM. D& thdo card, ban mé cac chét giit, sau d6 nhéc
va kéo card 1én khéi khe (xem hinh 3.18).

3 Md& cdc chét giir.
4 Nhic/kéo card ra khéi khe.
Hinh 3.18. Thdo card mini-PCI.
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Thdo ban phim

Viéc thdo va 14p dat ban phim c¢6 thé khéc nhau giita cdc hé thong.
Déi v6i vi du & day, d€ thdo ban phim, ban bit dau bing cach 14t hé
thong 1én va thdo mot s6 vit, nhu minh hoa ¢ hinh 3.19.

1 Thao cdc vit gi¥ ban phim.
Hinh 3.19. Thdo cdc vit giit ban phim.

Bay gio hay lat hé théng 1én, ti€p can véi phia dudi mat trude caa
ban phim, nhéc va ddy ban phim vé phia man hinh khi ban nhén céc
khéa bén dudi mét trude dé thdo né. Sau dé nhéc ban phim lén va ra
khéi hé théng, ngit ndi két cdp bén dudi (xem hinh 3.20).
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2 Nhin tab khéa. 3 Ddy ban phim vé phia man hinh.
4 Nhac ban phim 1&én va dua ra ngoai.
Hinh 3.20. Thdo ban phim.

Thdo b pin CMOS

Bo pin CMOS cung cdp dién cho CMOS RAM va dong hé trong hé
théng. P& thdo né, ban chi cin rit day cim cdp va nhdc bd pin ra
khéi hé théng, nhu minh hoa & hinh 3.21.

1 Ngit n&i két cdp bd pin CMOS. 2 Thao b pin CMOS.
Hinh 3.21. Thdo bg pin CMOS.



Chuong 3 - Béo tri va lap rap hé théng 89
Thdo bé khe PC Card/CardBus

Céac khe PC Card dugc thdo ¢ dang mot by hoan chinh. Hay bét
dau bing cdch 14t hé thong laptop 1én va thdo cac vit gitt ra khéi day
hé théng. Luu ¥ réing mét sé vit c6 thé bi che bdi cde nhdn nhua nho;
néu vay, hay béc cdc nhan ra dé tiép cdn cdc vit cAn thiét (xem hinh
3.22).

1 Thédo cdc vit giit khe PC Card.
Hinh 3.22. Thdo céc vit giif khe PC Card/CardBus.

Lat hé thong xudng trd lai va sau dé thdo bo khe PC Card ra khdi
dinh (xem hinh 3.23).

2 Thédo bd khe PC Card.
Hinh 3.23. Thdo b khe PC Card/CardBus.
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Thdao CDC (Communications Daughter Card)

CDC (Communications Daughter Card) tuong tu cdc card mini-PCI
¢ chd ching cung cdp mot ciach dé mé rong cho cdc hé thong laptop
méi. Cadc CDC thudng 1a card modem V.92, nhung ching ciing ¢6 sfn
véi su ndi mang vé tuyén Bluetooth. P& thao CDC, ban 14t ap hé
théng xudng va thédo cdc vit giit (xem hinh 3.24).

1 Thao cac vit giit CDC.
2 Thao vit gii CDC.
Hinh 3.24. Thdo céc vit giit CDC.

Béy gio hay 1at hé théng lén, xdc dinh vi trf CDC, sau d6 ngit néi
két n6 va nhdc né ra khéi hé thdng. Luu § riing c6 thé c6 ca hai néi
két anten Bluetooth va modem ma ban phai rit day cfm (xem hinh
3.25).
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3 Rit diy cim cdc ndi két anten CDC va Bluetooth.
4 Riit diy cdm néi két modem.
Hinh 3.25. Thdo CDC.

Thdo bé phdn tin nhiét/quat CPU

Bo phéan tdn nhiét/quat CPU thudng gom mdt by 6ng din nhiét,
véi mot quat ndim ¢ mot ddu va mot tdm kim loai néing gén véi CPU
¢ dau con lai. Thiét bi nay 1am mat bo x 1y va ciing ¢6 thé lam mat
phan con lai cia hé thdng. P& thdo né, ban thdo cdc vit gid, sau dé
nhéc né 1én va ra khéi hé théng, nhu minh hoa ¢ hinh 3.26.
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1 Théo cdc vit giit by phén tan nhiét/quat CPU
2 Ngit cap quat khéi motherboard.
3,4, 5 Nhic by phén tan nhiét/quat 1én va ra ngoai.
Hinh 3.26. Thao b§ phédn tan nhiét/quat CPU

Thdo CPU (b¢ xit Iy Pentium M)

Da s6 hé thong laptop méi sit dung cac by xi Iy dé ban hay di dong
dang socket. Ching thudng duge gdn trong mét socket ZIF (zero in-
sertion force) von st dung mjt cd cdu khéa dé giit hay théo chip. Thay
vi ding mdt cAn ddy dé€ ddy socket, nhu trén cdc hé théng dé ban,
phén 16n hé théng laptop dung mot vit nhé. P& mé khéa socket ZIF,
ban vén vit nguge chiéu kim déng hd. Sau d6 ban c6 thé than trong
nhéc by xt 1y ra khéi socket (xem hinh 3.27).
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1 Vin vit trén socket ZIF ngugc chiéu kim déng hé dé md khéa CPU. Sau dé
nhéic CPU ra khéi socket.

Hinh 3.27. Thao CPU.

Bay gio hay 14t hé thong thing lén, thdo cdc vit con lai von giit cac
ban 1é va cdc man hinh, sau dé rit cdp (xem hinh 3.29).

2 Thdo cdc vit
gil cap LCD.

3 Riit cap LCD.

4 Thao cac vit
ban 1é LCD.

Hinh 3.29. Théo cdc vit giif ban I& va cap LCD
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Thdo man hinh LCD

Dé thdo man hinh LCD, trudc tién ban hay 14t ngugc hé thong va
thdo vit gitr ra khéi ddy (xem hinh 3.28).

1 Théo vit gii¥ LCD ra khoi day thiét bi.
Hinh 3.28. Thdo vit giif ddy LCD.

K& ti€p, ban nhac cdc ban 1& man hinh ra khéi cde chét ma ching

dang dinh vi va sau d6 tach riéng man hinh véi hé théng, nhu minh
hoa ¢ hinh 3.30.

Hinh 3.30. Théo LCD.
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Thdo go ldp ban phim

Dé thdo g& 14p ban phim, ban 14t nguge hé théng xudng va thio
cdc vit gilt. Luu ¥ rdng mét s§ vit nay c6 thé nim khudt dudi céc
nhén, ban phéi g cdc nhan nay dé théo cdc vit (xem hinh 3.31).

§

1,2 Théo cdc vit gii¥ g&f 14p ban phim.
Hinh 3.31. Thdo cdc vit giit g& 1dp ban phim.

Bay gio lat hé thong lén trd lai, sau d6 nhédc gy ldp ban phim lén
va ra khéi khung, nhu minh hoa ¢ hinh 3.32.

3 Théo g lip ban phim.
Hinh 3.32. Thao g& 1dp ban phim.
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Thdo motherboard

Dé thdo motherboard, hay b4t didu bing cdch thdo cac vit gii, nhu
minh hoa ¢ hinh 3.33.

1 Thédo cdc vit giit motherboard.
Hinh 3.33. Thdo céc vit giif motherboard.

Bay gio hay thdo board bing cdch kéo cAn ddy ra ngoai trong khi
nhéc board 1én va ra khdéi hé théng, nhu minh hoa ¢ hinh 3.34.

2 Kéo cian didy ra ngoai.
3,4 Nhic motherboard l1én va ra ngoai.
Hinh 3.34. Thdo motherboard.
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BIOS Setup

Pa s6 hé théng ¢6 chuong trinh setup cai sin ngay trong phdn
mém ROM BIOS. C4c chuong trinh nay duge kich hoat bing mét
chudi phim thudng dugc gé trong tién trinh POST. Phan 16n hé théng
hién thi mét dong nhic trén man hinh trong sudt ti€n trinh POST
nham cho biét ban cdn nhdn phim nao dé vao BIOS Setup.

Céc nha cung cdp 1dn dd chuyén héa cdc thao tdc nhdn phim sau
diay dé vao BIOS Setup:

& D6t voi AMI BIOS, nhén Del trong tién trinh POST.
& D6i voi Phoenix BIOS, nhdn F2 trong tién trinh POST.

& Poi vot Award BIOS, nhdn Del hode Ctri+Alt+Esc trong tién
trinhh POST.

& P6i v6i Microid Research BIOS, nhdn Esc trong tién trinh
POST,

Né&u hé théng cta ban khong phan hdi mét trong céde xac ladp nhan
phim théng thudng nay, ban phai lién hé vdi nha sdn xuit hosc doc
tai lieu huéng din danh cho hé théng cda ban dé tim ding cdc phim
cdn nhan dé vao Setup.

Sau diay 13 mot sé phim duy nhAt:

& D61 voi IBM Aptiva/Valuepoint, nhdn F1 trong tién trinh
POST.

& Dot vei Phoenix BIOS loai cii hon, khéi déng sang mét dong
nhdc lénh Safe Mode DOS va sau dé nhdn Ctrl+Alt+Esc hode
Cerl+Alt+S.

& Dot voi Compag, nhin F10 trong tién trinh POST.

Sau khi ban da vao man hinh chinh BIOS Setup, ban thuyng tim
thdy mdt menu chinh cho phép truy cap vao cdc menu khdc va cdc
menu con cung ¢Ap nhidu muc hay man hinh khdc nhau. Khi ban dang
chay chuong trinh Setup, hay ghi lai tit cd xdc lap. Cdch d& nhat dé
thuc hién diéu nay 1a in né. Néu may in da duge ndi két, ban nhan
Shift+Print Screen, mot ban saoc ndi dung man hinh sé duge géi ra
may in. Mot s§ chuong trinh setup cé vai trang thong tin, vi vidy ban
nén ghi théng tin trén méi trang.

Mét s& chuong trinh setup cho phép diéu khién riéng chipset duge
st dung trong motherboard. Cdc xdc l4p nay cé thé chi€ém dé&n vai
man hinh théng tin ma ban c6 thé€ can ghi. Pa s hé théng chuyén c4c
xac l4p nay trd lai mac dinh BIOS néu b pin CMOS da duge thio ra
va ban mat bdt ky x4c lap tiy bién.
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Truy cap BIOS Setup

Muc nay trinh bay mét s6 thd tuc cAn thiét d€ vao BIOS Setup
bang cdc thao tdc nhan phim trén cac model laptop phé bién.

IBM

Bang 3.3 trinh bay cdc phuong phdp duge st dung dé chay céc
thudng trinh BIOS Setup trén tdt ci cdc hé thdng IBM ThinkPad.

Bang 3.4. Viao BIOS Setup trén cdc hé théing IBM ThinkPad

Cac Model ThinkPad hign hanh Pé chay BIOS Setup:

240 series Mg dién. Nhan F1 khi logo ThinkPad dugc hién thi
trong qud trinh khéi dong.

390 series

570 series

i Series 1200

i Series 1300

i Series 1400

i Series 1500

i Series 172x

A20, A21, A22, A3D,

A31

R30, R31, R32,

330, 531

T20, T21, 122, 723,

T30

X20, X21, X22, X23,

X24, X30, X31

TransNote

R40, R40e, T40 Md dién. Nhan nat “Access IBM” mau xanh' duong
trong qud trinh kh&i dfng khi thdng bdo “To inter-
rupt normal §tartup, press the blue Access IBM but-
ton” dugc hién thi. Sau do, chon “Start setup utility”
dé chay BIOS Setup Utility.

Céc Model ThinkPad cii hon pé chay BIOS Setup:

300 Nhan CTRL+AIt+F3 tai mft dang nhic MS-DOS. Hé
théng phdi & ché d9 MS-DOS va khong & mét tac
vy DOS trong Windows.

350

500, 510

310, 315 M@ dién. Nhan F2 trong khi logo ThinkPad dugc

hién thi trong qud trinh khdi dong.
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310E/ED

315ED

385C/GS Nhdn CTRL+AIt+F11 tai MS-DOS. Hé thdng phéi &
¢h& dd MS-DOS va khdng & mdt tac vu DOS trong
Windows.

365CD/CSD

365E/ED

365X/XD V6i hé thong da dugc tit dién, nhdn giit phim F1

trong khi mda dién hé théng. Tiép tuc gill phim F1
cho d&n khi Setup xudt hién.

360, 355 series V(i hé thdng da dugc tat dién. nhdn gitr phim F1
trong khi m& dién hé thdng. Tigp tuc git phim Fi
cho dén khi Setup xuit hién. Trén TP 701, ban ciing
6 thé truy cap BIOS Setup bing cdch nhén 18 hep
phim Fn+F1 vio bt ky lic nao.

380, 385 series

560 series

600 series

701C/CS

75x series

76x series

770 series

700/C, 720/C Md dién. Nhdn CTRL+ALT+INS khi con trd di chuyén
18n phia trén b&n phdi cla man hinh, ngay sau sd
dém bd nhd trong qud trinh khdi dong.

7107, 730T Nhin giif nit suspend/resume trong khi mg dién
may tinh.

Toshiba

Cdc phudgng phdp duge trinh bay trong muce nay dudc sit dung dé
chay cdc thudng trinh BIOS Setup trén cdc hé théng laptop Toshiba
danh cho cdc model Toshiba sau day:

Moi Libretto, moi Portege, Satellite 100CS, 105CS, 105CT, 110CS,
110CT, 115CS, 115CT, 1555CDS, 200CDS, 205CDS, 2060CDS, 2065CDS,
2065CDT, 2100CDS, 2100CDT, 2105CDS, 2140XCDS, 2180CDT,
2210CDT, 2210XCDS, 2250CDT, 2250XCDS, 225CDS, 2500CDT,
2505CDS, 2505CDT, 2510CDS, 2515CDS, 2530CDS, 2535CDS,
2540CDS, 2545CDS, 2590CDT, 2595CDS, 2595CDT, 2595XDVD,
2615DVD, 2655XDVD, 2675DVD, 2715DVD, 2715XDVD, 2755DVD,
2775XDVD, 300CDS, 305CDS, 305CDT, 310CDS, 310CDT, 315CDS,
315CDT, 320CDS, 320CDT, 325CDS, 325CDT, 330CDS, 330CDT,
335CDS, 335CDT, 4000CDS, 4000CDT, 4005CDS, 4005CDT, 4010CDS,
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4010CDT, 4015CDS, 1805-S177, 4015CDT, 4020CDT, 4025CDT,
4030CDT, 4060CDT, 4080CDT, 4080XCDT, 4085XCDT, 1415-S115, 1415-
35105, 2410-8204, 1410-S174, 2410-S203, 1410-8173, 1415-S174, 1415-
S173, 1405-8172, 1405-S171, 1400-S152, 2400-S252, 2400-S202, 2400-
5251, 2400-8201, 1400-S151, 2405-8202, 1405-5152, 2405-8221, 2405-
5201, 1405-5151, 4090XDVD, 4100XDVD, 2800-S201, 2805-5201, T2100,
T2100CS, T2100CT, T2105CS, T2105CS, T2105CT, T2110CS, T2115CS,
T2130CS, T2130CT, T2150CDS, T2150CDT, T2155CDS, 2800-S202,
2805-5301, 2805-5401, 2805-5202, 2805-S302, 2805-S402, 1805-8203,
1805-5253, 1800-8203, 1800-5253, 2805-S503, 2805-5603, 2590CDS,
2590XDVD, 2695DVD, 220CDS, 2545XCDT, 1805-8273, 1805-S204, 1805-
S254, 1805-5274, 1800-5204, 1800-S254, 2060CDT, 1800-5206, 1800-
5256, 1805-5255, 1805-S154, 1805-5207, 1800-8207, 1800-5274, 1805-
85278, 1805-5208, all Satellite Pro, all TE-Series, and all Tecra

C6 ba cach d€ chay BIOS Setup trén cdc model nay:

& Tw Windows, s dung chuong trinh HWSetup - Chuong
trinh HWSetup duoc cai sdn trén cdc model Toshiba ndy, va
né cing cé trong cdc bé Toshiba Utilities danh cho cde model
nay. D€ chay HWSetup, ban mé Control Panel va nhdp double
chuong trinh HWSetup. Néu ban thay déi bdt ky xdc Igp, ban
c6 thé phdi khoi dong lai hé thong.

¥ Bdt dau véi hé thong da tdt dién (khéng dang & ché dé
sleep/suspend hay hibernate). Nhdn nit power va ngay lgp
titc nhdn gid phim Esc trong khi hé thong chey tién trinh
POST (Power On Self Test). Khi tién trinh POST két thuc,
mét dong nhdc sé xudt hign yéu cdu ban nhdn phim F1 d&
vao BIOS Setup. Vo liic d6, hay nhén phim F1 d€ truy cép
chuong trinh BIOS Setup.

& T MS-DOS, chay chuong trink TSETUP - TSETUP phdi
dugc chay trong ché dé MS-DOS va khéng & mét tac vy DOS
trong Windows. Tién ich TSETUP sé khéng hogt déng néu
mot trinh qudn ly bd nhé nhu HIMEM SYS, QEMM386, hode
tuong duong duge cai dgt. TSETUP c¢6 kém theo phdn mém
duge cung cdp cang véi he théng, hodc né cé thé duoc tdi
xubng tix Web site hé tro Toshiba.

Phuong phép duge trinh bay dudi ddy danh cho cac model Toshiba
sau:

Satellite 1605CDS, 1625CDT, 1675CDS, 1695CDT, 1715XCDS, 1735,
1755, 1730, 1750, 3005-S303, 3005-8403, 3000-8353, 3005-S304, 3000-
5304, 3000-8307, 3005-8308, 1005-S157, 1000-3157, 1005-S158, 3005-
5307, 3000-58309, 1905-S277, 1000-S158, 1200-S121, 1200-5122, 1905-




Chudng 3 - Bao tri va lip rap hg théng 101

5301, 1955-8801, 1955-S802, 1100-S101, 1905-S302, 1105, 1115-8103,
1905-5303, 1955-5803, 1905-3304, 1955-8804, 1110-8153, and 1115-S104

Cédc model nay sit dung Phoenix BIOS. D& truy cap BIOS Setup
trén cdc h¢ théng nay, hé théng phai duge tit va khong & ché do
sleep/suspend (nghi/treo) hay hibernate (ngu déng). Nhan nit power
va sau d6 14p tdc nhén gidt phim F2. Khi POST (Power On Self Test)
két thic, man hinh BIOS Setup s& xuit hién.

Compaq

Cac phuong phédp sau day duge si dung d€ chay cdc thudng trinh
BIOS Setup trén céc hé thdng laptop cia Compag:

& D6i v6i cde model Presario, mé dign hé théng va nhén F2 48
vao BIOS Setup khi man hinh logo xudt hién trong qud trinh
khéi dong.

& Doi v6i cde model Evo, mé dign hé théng va nhdén FI10 khi
théng bdo “F10 = ROM Bases Setup” dugc hién thi ¢ géc phia
dugi bén trdi ciia man hinh trong qud trink khéi déng.

& D6i v6i cde model Prosignia, mé dién hé théng va nhén F10
khi con tré nhdp nhdy xudt hign é géc phia trén bén phéi cia
man hinh trong qua trinh khéi déng.

Dell, Gataway, va cdc h¢ théng khdc

D¢ chay cac thuong trinh BIOS Setup trén cdc hé théng Dell,
Gateway, Sony, Acer, MPC, FOSA, va phén 16n hé théng laptop khdc,
hdy mé dién hé thong va sau d6 nh&n F2 dé vao BIOS Setup khi man
hinh logo xudt hién trong qué trinh khéi déng.

Chay chigng trink BIOS Setup (CMBS Setup)

Sau khi moi thit da duge idp rap vao trd lai, ban c6 thé m¢ dién he
théng va chay chuong trinh BIOS Setup. Didu nay cho phép ban cdu
hinh motherboard dé truy cap cdc thiét bi duge Mip dat va xéc lap
ngay théng cling nhu thoi gian cGa hé théng. Hé théng ciing tu kiém
tra d& xdc dinh c6 bat ky sy ¢§ nao cdn tén tai hay khéng. Sau day la
cdc buée thye hién:

1. M§ dién hé théng. Quan sit sy hoat déng qua man hinh va
ldng nghe xem c6 bat ky ti€ng bip nao phét ra tir loa hé thong
hay khéng.

2. Hé thong s& tut dong qua tién trinh Power On Self Test (POST)
gdm kiém tra video BIOS, kiém tra RAM, va mot bdo cdo thidt
bi duge 1dp ddt. N&u mot 16i nghiém trong x3y ra trong tién
trinh POST, ban cé thé s&é khéng nhin thdy b4t ky néi dung
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nio trén man hinh, va hé thdng c6 thé phat ra ti€ng bip nhiéu
1an, bi€u thi mét sy ¢§ da xdy ra. Kiém tra motherboard ho#c
tai li¢éu BIOS dé xdc dinh cdc ma bip ¢6 nghia la gi.

. N&u khéng c¢6 16i nghiém trong, ban s& nhin thdy man hinh

hién thi POST. Tuy thude vao loai BIOS motherboard, ching
han nhu Phoenix, AMI, Award, hay cdc loai khédc, ban phéi
nhdn mdt hay nhidu phim dé ngit trinh tu khdi déng binh
thuong va dén cdc man hinh cha chuong trinh Setup vén cho
phép ban nhap thong tin hé thdng quan trong. Théng thudng,
théng qua sy hién thi trén man hinh, hé théng cho bist phim
nao cin nhén d€ kich hoat chugng trinh BIOS setup khi POST
dang dién ra, néu khong, hiy kiém tra sdch huéng din dé tim
cdc phim cin nhdn dé vao BIOS setup. Céc phim thudng duge
st dung dé vao BIOS Setup 1a F1, F2, F10, Esc, Ins, va Del.

. Sau khi chuong trinh Setup chay, s dung cdc menu chuong

trinh Setup dé nhip ngay thing ciing nhu thai gian hién hanh,
cédc xdc lap 8 edng, cdc loai § mém, cac card video, cdc xdc lap
ban phim,... Da s6 BIOS mdi hon ¢6 thé do tim ty dong & cing,
vi vy ban khéng phdi nhap bing tay bat ky tham sd nao cho
né.

. Nhap théng tin 6 cing 1a viée quan trong nhat khi tao mot hé

théng méi. Phin 16n BIOS mdi ¢6 mot xdc lap autodetect (do
tim ty dong) danh cho § dia; ban nén chon xdc lap dé n&u né cé
sén. Diéu nay lam cho BIOS doc cdc tham sd truc ti&p tir § dia,
gidp loai bét kha nang gy ra 18i. Cdc tham s6 nay bao gém cdc
chi tiét CHS (Cylinder Head Sector), tdc d6 truyén va cdc xdc
lap chuyén dich. Pa s§ hé théng ciing cho phép ban xdc 14p
mét loai do ngudi dung &n dinh, nghia 1 cdc s§ dém xylanh,
ddu ti, va sector danh cho loai nay da duge nhap bing tay va
khéng b4t bién. N&u ban xdc 14p mét loai do ngudi dung &n
dinh, ban cin ghi ra chinh xdc cdc xdc 14p ma ban s dung béi
vi thong tin nay rdt khé tim né&u né bi m4t.

Céc 6 ATA méi ciing ¢é cdc muc cfu hinh bg sung ma ban nén
ghi lai. Cdc muc nay bao gom ché& d9 chuyén dich va x4c lap t&e
d6 truyén. Véi cdc § 16n hon 528MB, ban nén ghi ché db chuyén
dich, von duge bi€u di¥n khéc nhau trong cdc phién ban BIOS
khdc nhau. Tim mt xdc lap nhu CHS, ECHS (Extended CHS),
Large (tudng duong ECHS), hay LBA (Logical Block Address-
ing). Dién hinh, ban x4c 14p LBA hay Large cho bét ky § dia
trén 528MB. Du ban chon x4c ldp nao, ban ciing nén ghi lai béi
vi sy thay d8i x4c lap nay sau khi § dia da duge dinh dang c6
thé giy ra sy c8.
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6. Sau khi ban di kiém tra tat cd xdc lap trong BIOS Setup, thuc

hign theo cdc chi dan trén man hinh ho#c trong sdch hudng

ddn st dung motherboard dé& luu cdc xdc lap va thoat khéi
menu Setup.

X 1y cac Password

Ciac hé thong laptop ¢6 mét cdp d6 bdo vé password hgp nhit vén
khong c6 trong phan 16n hé théng dé ban. Cac password nay phan
biét v@i bat ky password duge yéu cdu bdi hé didu hanh hay cdc trinh
ang dung khac dugc cai dat trén may. Muc nay xem xét cdc password
di d6i vdi cdc hé thong laptop va dia ciing chia chiing.

Cic loai Password

Mot s6 hé théng laptop c6 thé c6 dén ba password duge xdc lap
trén ching. Hai trong s6 ba password nay rdt an todn, nghia 13 néu
chiing bi mat, ban s& khéng cé cdch nao dé phuc hdi ching, do dé
vidc md phéng & citng va/hodc motherboard hoan toian khong thuc
hién duge. '

Ba password nay la:

& Power-on password (POP) - Bdo vé hé théng dé tranh vigc
nguol dung md mdy khi chua duge phép. POP phdi duoc
nhdp truce khi mot hé diéu hanh sé khoi déng. POP luu tru
trong CMOS RAM trén motherboard. Néu né bi mdt, POP cé
thé bi xda thong qua modt thi tuc tuong déi don gidn.

& Hard disk password (HDP) - Bdo vé théng tin trén 6 dia
cda ban dé tranh su truy cdp do bdi mét nguoi dung chua
duge phép. Néu ban xdc lgp mét HDP, nhitng ngudi khic
khéng thé truy cdp di lidu trén dia cing cta ban néu khéng
biét password, cho du & dia duoc cii ddt trong mét hé théng
khdc. HDP luu tri trén dia cing, trong mét ving kho tiép
cén bdi nguoi dung va hé théng, déng thoi né khéng thé duoc
truy cdp hay xdc ldp lai néu bi mdt.

& Supervisor password (SVP) - Bdo v@ théng tin luu tri trong
BIOS Setup. SVP phdi duoe nhdp dé dat duge su truy cp
vao BIOS Setup va thuc hidn su thay d6i cde xde ldp cdu
hinh. SVP dugc luu triz trén motherboard trong mét loai b
nho chuyén biét va khéng th€ duoc truy cdp hay xde ldp lai
néu bi mét.

Né&u POP hosc HDP dd dugc xdc lap, cdc ddng nhdc danh cho
password nay s& xudt hién trén man hinh bat ky khi nao hé théng
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duge md. Hé théng s& khong tiép tuc hoat déng cho dén khi pass-
word tuong dng dugc nhip vao. N&u chi mét SVP duoe xéc lap, né
cing sé xdc 14p HDP sang ciing gi4 tri, va khéng c6 dong nhédc pass-
word ndo xudt hién trong qud trinh hoat déng binh thudng. Dong
nhic password chi xudt hién khi BIOS Setup chay.

Power-On Password (POP)

Power-on password 12 m§t tinh nang ¢é sin trong nhidu hé théng
xdch tay, va né duge luu trif trong CMOS RAM. Né&u né bi mat, POP
cé thé bi xéa trong hdu hé&t hé théng bédng cdch xdc lap mot pass-
word-clear-jumper (nim & vi tri binh thudng trén motherboard) ho#c
bang cich thdo bd pin CMOS. Thong thudng ban sé& tim thay cdc ti 1é
dé x6a POP trong sach hu‘dng dan ngudi dung hay sdch huéng dan
bédo tri danh cho hé théng cla ban.

Néu mot POP duge xdc lap, ban sé duge nhic nhap password vio
nhirng thoi diém sau:

& Trong tién trinh POST (Power On Self Test) méi ldn hé théng
duge mad.

& Khi hé thong tré lai hogt dong binh thuong tix ché do treo.
Dé xdc lap mét power-on password, ban thyc hién cdc bude dusi
day:
1. Chay BIOS Setup biing cdch nhén giit phim F1 trong khi mé
may tinh.

2. Chon biéu tugng Password va sau d6 chon bidu tuong Power-
On.

3. G& password ma ban mudn va sau d6 nhan Enter. Ban c¢6 thé
st dung bat k¥ t8 hgp 1én d&n biy ky tu gém chir va sé (A-Z, 0-
9). Cdc chit khéng nhay ki€u chif, nghia 1a cdc chd hoa va
thudng déu duge xem nhu nhau. ,

4. Go lai password dé xdc nhin né. Sau d6, nhan Eter.

5. Chon Exit va sau dé chon Restart.
Pé thay d6i mot power-on password, ban thue hién nhu sau:

1. T4t hé théng, dgi it nhat 5 gidy, sau d6 mé né trd lai.

2. Khi dong nhic POP xuét hién, gé password hién hanh va sau
d6 nhan spacebar.

3. G6 password mdi va nhin spacebar. Nh¢ ditng si dung qué bay
ky tu.
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4. Go lai password méi dé xdc nhan né. Sau dé6 nhdn Enter.

Dé xéa mét power-on password, ban thuc hién nhu sau:
1. Tit hé thdng, dgi it nhat 5 giay, sau dé6 md né trd lai.
2. Khi dong nhic POP xuit hién, gb password hién hanh, nhan
spacebar, va sau d6 nhan Enter.

Pé x6a mot power-on password ma ban di lam méat hay quén, ban
dung mét trong hai tha tuc sau day.

Trudc tién, néu khéng c6 Supervisor password (SVP) dugc xdc ldp,
ban thyc hién nhu sau:
1. T4t hé thong.
2. Thao b$ pin chinh.

3. Théo bd pin dy phong (CMOS). Bd pin CMOS thudng nim bén
dudi ban phim hoac ké bén cdc module bé nhd trong phan 16n
hé théng. Xem sdch huéng din dé xdc dinh chinh xdc vi tri
trong hé théng cia ban.

4. M& hé théng va dgi cho dén khi ti€n trinh POST két thic. Sau
khi POST két thic, néu khong cé6 dong nhic password nio xuat
hién thi c6 nghia 14 POP d& duge xda.

5. Tat hé théng va sau d6 cai dat lai cdc bd pin chinh va dy
phoang (CMOS).

Thd hai, néu Supervisor password (SVP) di dugc xdc l4p va ban
biét né, hidy thuye hién nhu sau:

1. Chay BIOS Setup biing cdch nhén gitr phim F1 trong khi md
mdy tinh.

2. Tai dong nhéc password, go Supervisor password va sau d6
nhan Enter. Man hinh BIOP Setup s& xuat hién.

3. Chon bidu tugng Password va sau dé chon biéu tugng Power-
On.

4. Gb Supervisor password, nhdn spacebar, nhdn Enter, va sau
dé nhan Enter lan nifa.

5. Chon Exit va sau dé chon Restart.

Hard Disk Password (HDP)

Hard disk password bao vé dir liéu an toan hon power-on pass-
word. Cho du ban xdc 1ap POP, nhitng ngudi khédc van c6 thé thao 8
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citng ra khéi hé théng cia ban va sau dé ldp § cu‘ng vao mét hé théng
khac d€ truy cdp dit liéu cta ban. Tuy nhién, néu ban xdc lap mgt
HDP, khéng ngusi nao khac c6 thé truy cap dir liéu trén & dia trong
bat ky hé théng nao n&u khong biét password. B¢i vi HDP that sy
dugc luu trid trén dia cing, nén né van con trén & dia cho dén khi ban

x6a hay thay ddi né. Tuy nhién, viée 1am nay ddi hoi ban phai biét
password.

Néu hard disk password duge xdc 14p, ban s& duoe nhdc nhap
password vao nhing thyi diém sau va trong nhiing trugng hgp sau:

& Trong tién trinh POST (Power On Self Test), méi ldn hé
théng diuoe ma.

® Néu ban chuyén 6 dia sang mét hé théng khic, ban vdn cén
g6 nhdp HDP trong tién trinh POST méi lén hé théng dugc
md.

& Néu ban khéng xde ldp Supervisor password (SVP) ngoai
HDP, ban cing sé dugc nhde nhgp HDP méi lan hé théng
tiép tuc hoat déng tir ché dé treo.

Pé xédc lap mot hard disk password, ban thue hién nhu sau:

1. Chay BIOS Setup bing c4ach nhan gir phim F1 va sau dé mé
may tinh,

2. Chon biéu tugng Password va chon bidu tugng HDD-1 hodc
HDD-2, tuy theo ban mudn xdc lap § dia nao.

3. G& password ma ban mudn réi nhdn Enter. Ban ¢6 thé s& dung
bét ky t6 hgp lén dén bay ky tu gdm chif va sé (A-Z, 0-9). Chi
khong nhay kiéu chit, nghia 1a cdc chif hoa va thudng duge xem
la nhu nhau,

4, G3 lai password dé xdc nhén né. Sau d6 nhan Enter.
5. Chon Exit va sau dé chon Restart.

Dé thay d6i mét hard disk password, ban thuc hién nhu sau: _
1. T4t hé théng, dgi it nh4t 5 gidy, vA sau d6 md lai hé thong.

2. Khi dong nhic HDP xuit hién, go password hién hanh va sau
d6 nhidn spacebar.

3. Gb password méi va nhédn spacebar. Nh¢ ditng s dung qué bay
ky tu.

4, G lai password méi dé xdc nhan né. Sau d6 nhin Enter.
Dé x6a mot hard disk password, ban thuc hién nhu sau:
1. T4t hé théng, doi it nhat 5 gidy réi mé lai né.

2. Khi dong nhic HDP xuat hién, gé password hién hanh, nh&n
Spacebar, v nhin Enter.
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Pa s6 & cing laptop 2.5 inch déu hd trg tinh nang HDP, v6n ¢6 thé
duge xéc 1ap nhd sit dung BIOS Setup trong phan 1én hé théng laptop.
HDP ¢6 thé ngin chan bat ky ngudi diang khdng duge phép truy cip
viao dia cing cia ban, ngay cid khi ¢ dia di dudc thio ra khédi hé
théng. Nhé cat giif password cia ban ¢ mdt noi an toan, béi vi néu
ban 1lam mAat né, ban s& khéng c¢é cdch nao dé truy cdp lai 6 dia! Néu
khong c¢6 HDP, 6 dia va moi di liéu clia ban sé bi khéa méi méi va do
dé khéng thé truy cap.

Supervisor Password (SVP)

Supervispr password cung ¢dp mit cdp do bdo vé khaec POP. SVP
b3o vé c4du hinh phan citng (BIOS Setup) dé tranh sy chinh sa khi
chua duge phép.

Né&u mdot Supervisor password (SVP) dugc xdc 1ldp trén mét hé
théng, ban thudng sé dugc nhic nhap password chi khi BIOS Setup
duge truy cap.

Supervisor password duge cung cAp cho ngudi quan tri hé thong dé
ki€m so#dt nhiéu hé théng. SVP duge xdc ldp bdi ngudi quin tri hé
théng, va do d6 khéng bit budc d6i v4i nhilng ngudi sd dung hé
thong. Néi cdch khde, ngudi dung c¢6 thé khdi déng hé théng cda
minh ma khéng cédn biét hay cung cdp SVP. SVP chi can thiét dé truy
cap BIOS Setup, va né cung c&p cdc tinh nang bdo vé sau day:

& Chi nguoi qudn tri hé théng biét SVP méi cé thé truy cdp
BIOS Setup. Néu mét Supervisor password duge xdc ldp,

dong nhdc password sé xudt hién khi nao bgn ¢6 chgy BIOS
Setup.

& Ngudi ditng védn c6 thé xdc lap mét power-on password khde
dé bdo veé dit lieu cia minh nhdm tranh su st dung khi chua
dugc phép.

& Nguoi sut dung hé théng cé si dung SVP dé truy cdp may
tinh ngay cd khi ngudi dung da xdc lgp POP.

® Pig ciing duge bdo vé béi cd SVP va HDP néu cd hai duvc
xdc ldp. Néu HDP khéng duoc xdc lGp, SVP ciing xde ldp
HDP sang cung gid tri password.
Ngudi quén tri hé thong c6 thé xdc lap cing mdt SVP trén nhiéu
hé théng dé viéc quin tri tré nén dé dang hon.
Pé xdc lap mdt Supervisor password, ban thuc hién nhu sau:
1. Chay BIOS Setup bing cach nhdn giif phim F1 trong khi mé
mAay tinh.

2. Chon biéu tugng Password va sau d6 chon bidu tugng Supervi-
SOT.
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(6 password ma ban mudn va nhin Enter. Ban c6 thé sif dung
bat ky t6 hgp 1én dén bay ky tu chit va s (A-Z, 0-9). Chit khéng
nhay kiéu chit, nghia la cdc chit hoa va thudng duge xem 1a nhu
nhau,

. Go lai password dé€ xdc nhan né. Nhdn Enter.
. Chon Exit va sau d6 chon Restart.

thay d61 Supervisor password, ban thyc hién nhu sau:

- Chay BIOS Setup bdng cich nhén giit phim F1 trong khi mé

may tinh.

. Tai dong nhidc password, g& Supervisor password va nhan

Enter. Man hinh BIOS Setup s& xuat hién.

- Chon biéu tugng Password va sau d6 chon bidu tugng Supervi-

sor.

. Gb password hién hanh réi nhdn spacebar.
. G& password mdi va nhan Enter.
- G& lai password mé6i d€ xdc nhan né. Sau d6, nhan Enter hai

l4n.

. Chon Exit va sau dé chon Restart.

€ x6a mot Supervisor password, ban thue hién nhu sau:

1. Chay BIOS Setup bing cdch nhan git phim F1 trong khi mé

4.
5.
6.

médy tinh.

. Tai dong nhdc password, g6 Supervisor password va nhén

Enter. Man hinh BIOS Setup s& xuit hién.

. Chon biéu tugng Password va sau d6 chon bidu tugng Supervi-

s0r.

G6 password hién hanh vA nhdn spacebar.
Nhan Enter hai l4n

Chon Exit v chon Restart.

Luu ¥ riing khi mgt SVP duge xdc lap trén mot hé thong, né ty
dong xdc 14p HDP sang cang gi4 tri. Ngudi diing s& khong bist c6 bat
ky password nao dugc xdc ldp, b6i vi trong trudng hgp nay khi hé
théng khéi dong, BIOS s& ty déng cung cdp cd hai password va hé
thong s& c6 vé khéi dong binh thudng. Tuy nhién, ngay sau khi mdt
nd lyc duge thuc hién dé vao BIOS Setup, hojc khi phdn cing hé
thdng duge nang cép hay dia cing dugc hodn ddi sang mot hé théng
khdc, né sé tir chdi khdi dong trir khi SVP (va HDP, vén c6 cung gia
tri) duge cung cép.
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Cdc b xi Ig

Noi dung
Céc tinh ning clia b§ xt ly di déng
Péng gbi b§ xF Iy di ddng
Céc tinh ndng cha b§ wt Iy
Céc b xit ly di ddng Intel
Chc b8 xt Iy Mobile AMD

Chéc chin mdt trong nhitng thanh phan quan trong nhat trong bat
ky méy tinh 1a bé x{ ly trung tAm (CPU). CPU ciing ¢6 thé duge goi 1a
mét bd vi x(t I§ (microprocessor) hofic goi tit 1a bd x 1y. Mét s6 loai
bo x& 1y duge si dung trong cdc hé théng xdch tay tir mdt s6 cong ty
khdc nhau. Cédce bd x(1 1y cho nhitng hé théng xach tay cé thé gidng
nhu cée duge sit dung trong hé thong desktop, nhung mét s6 cong ty
bd xit 1y clng san xudt cde bd xd 1y dic bidt duge t61 vu héa dé su
dung cho cdc hé théng xach tay. Nhifng bo xu 1y nay thudng duge goi
1a cdc bd xb 1y di dong (mobile processor). Chuong nay trinh bay chu
y&u cdc bd x ly di déng duge st dung trong laptop /notebook va
nhitng hé théng xdch tay khéc.

Hién tai Intel va AMD déu sdn xut cdc bd xit 1y duge thist k& dé
stt dung cho desktop hodc di déng va Transmeta san xu&t mot loat
cdc by xu 1y véi tén Crusoe danh riéng cho viée st dung di déng. Nhu
vdi cac hé thong desktop, phdn I6n cdc hé théng di ddng s dung céc
hd xi ly Intel va tao cdc chip dugc thiét ké& dic biét danh cho nhing
hé théng di dong la m6t phdn nd luc phat trién cda Intel. Qua nhiéu
nam, Intel di gidi thiéu nhiéu bs xir 1§ khdc nhau dé si dung cho di
dong. Intel da tap trung vio cde bd xi Iy di dong ké tir khi 386SL
duge tung ra vao thdng 11 nam 1990 va ké tir 46 dd md rong ddng ké
cdng nghé va tinh ning bé x ly di dong, 1én dén Pentium M lan dAu
tién duge gidi thiéu vao thang 3 nam 2003. Khi duge so sanh, AMD
cham tré trong viéc cung cdp dic biét cho thi trudng bd xu 1y di dong.
Cac bd xt ly chi di dong chinh dau tién clia AMD 1a cdc phiér ban di
dong caa K 6-2 va K 6-I11 duge tung ra vao niam 1998. Thang 5 nim
2001 AMD d4 thong bdo mét dong CPU Athlon 4 (Palomino) va Athlon
XP Duron di déng. Athlon XP di déng xudt hién vao thang 4 nim
2002 va bo xa 1y XP-M di dong da duge tung ra vao thdng 3 nam 2003.
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Nhu véi hau hét cac thanh phan hé théng xdch tay, M&i quan tAm
chinh d6i véi cde bo xit Iy di déng 1a gidm kich ¢, mie sit dung dién
va tao nhiét cia chiing. Didu nay cho phép ching hoat dong trong
nhing gidi han chat ché cia mdt hé thdng laptop ma khéng qua nhiét
trong khi cung cdp tudi tho pin dai nhat ¢ thé cé thé. Cac bd xd& 1y di
dong thudng khdc vdi cde bo xi 1y desktop trong viéc déng géi va
tiéu thu dién. Va ching ¢6 nhing tinh nidng dic biét khong duge tim
thay trong cac bé xit 1y desktop. Mot s tinh ning dac biét duge tranh
cdi dau tién trong cdc by xt 1y di dong ciing duge thue thi ti€p theo
trong cdc by xi 1y desktop. Nhimg tinh nang duy nhat cho cdc bé xd
ly di déng dugc thdo ludn trong cdc phan sau day.

CGong nghé 81

Cong nghé SL va kién trac SL 13 nhitng thuit ngd ma Intel trudc
day thutmg st dung dé mé ta nhiing cdi tién quan 1y dién diu tién dugc
thiét ké dac biét danh cho cdc bd xit Iy di déng va sau dé6 duge két
nhap vao tat cd b xU ly desktop. Cong nghé nay duge giéi thigd 1an
diu tién trong bd xir Iy 386SL vio thang 11 nam 1990 va la bd xi 1y PC
dau tién danh riéng cho di dong trén thi tru‘o’ng 386SL dua vao 16i
3865X (data bus 16 bit), v6i nhiing tinh nang quin 1y dién duge bS sung
ma sau d6 Excel goi 1a cong nghé SL. 386SL dugc ti€p ndi béi bd xit 1y
486DX vao thdng 11 nam 1992 ma vé co ban 1a mdt 486DX c6 cling mét
cong nghé SL duge dua vao 386SL. Thoat dau 486SL la mdt model duy
nhédt. Tuy nhién, bat diu vao thang 6 nim 1993, céng nghé SL ¢6 sin
trong t4t ca bd x 1y 486 desktop va tdt ci bd xit 1 Pentium tir 75 MHz
tré 1én. Moi bo xut 1y Intel x86 duge gidi thiéu k& tit sau dé tir Pentium
IT d€n Pentium 4 tré nén di két nhdp cong nghé SL.

Cong nghé SL gébm mdt s6 tinh ning bd x& 1y van hanh tai cdp

phén cing hé théng doc 1ap véi hé didu hanh ho#c phan mém ng
dung. Céng nghé SL ¢6 nhing tinh nang sau day:

& System Management Mode. Ngdt da ndng chuyén dung va
khéng gian die chi b6 nhd nay Tuy nhién, vige qudn ly dién
trong subt d6i voi hé diéu hanh va phdn mém ung dung.

& I/O Restart. M6t chi lénh I/0O duge ngdt béi mét System
Management Interrupt (SM1) c6 thé dugc tu déng khdi déng
laitheo sau viéc thuc thi chi lénh Resume (RSM).

& Stop Clock. Co ché diéu khién nay cung c6p mét trang thdi
Stop Grant ddnh thic nhanh va mét trang thdi Stop Clock
ddanh thac chgm vei CPU hogt déng taiOMHz

& AutoHALT powerdown. Sau khi thyc thi mét chi lenh HALT,
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bé xit ly edp phat mét chu ky bus HALT binh thuong va déu
vao clock cho 161 bé xit Iy duoce tu déng ding lai.

& Auto Idle powerdown. Piéu nay cho phép bé xit ly gidm
tan s6 loi sang tdn sé6 bus khi 16i va bus dang rdi.

Phin quan trong nhit clia céng nghé SL 1a System Management
Mode (SMM) v6n cé thé diéu khién vd md tdt ngudn cdc thanh phén
ma khéng can thiép vdo cdc ngudn tai nguyén hé théng khac. Phéin
mém SMM thyc thi trong mdt khéng gian bé nhé chuyén dung duge
goi la System Management RAM (SMRAM) ma hé diéu hanh va phén
mém (ng dung khéng nhin thdy duge. CPU di vao SMM sau khi nhan
myt System Management lterrup (SMI}, ngét khong thé che gidu cé
tinh uu tién cao nh&t ma CPU ¢6 thé nhan duge. Khi mét sy kién
(event) tao ra mdét SMI (vi du truy cdp mét thiét bi von dang duge
tit), CPU phédn héi biing cdch luu trang thai ctia bd xi Iy sang SMRAM.
Sau d6 CPU chuyén vao SMM va thuc thi ma SMM (ciing duge luu trit
trong SMRAM). Khi tdc vu SMM hoan tit (vi du mé ngudn thiét bi
von da dugc truy cép), bdé didu khién SMI thyc thi mét chi 1énh
Resume (RSM) dé luu trir trang thai trude d6 ctia bd xii 1y tir SMRAM.

/0 Restart la mot trong nhitng chifc nang cong nghé SL duge sa dung
v6i System Management Mode. Vi du, ndu mot dng dung thue thi mét
chi l&énh /O vén c6 truy cap mbt 6 dia da duge tit dé tiet kidm pin, mot
System Management Interrup xuit hién, md ngudn & dia va tu dong thuc
thi lai chi 1énh I/O. Diéu nay trong sudt déi véi hé diéu hanh va chuong
trinh ng dung va cho phép phin mém chay mot cach lién tuc.

Coéng nghé SL ciing b6 sung cdc didu khién clock (nhip) dic biét,
bao gdém Stop Clock, AutoHALT, va Auto Idle. Stop Clock 14 mét chi
1énh cho phép diéu khién tdn 56 nhip CPU. Khi Stop Clock duge mé,
tan s8 trong cha CPU c6 thé duge gidm thap dén mdec OMHz, lam cho
CPU tiéu thu chi mdt vai mili-ampe cong sudt. Pay dugc goi 1a ché& do
sleep (ngd). D€ gidm thém cdéng sudt, tin hidu nhip ngoai c¢é thé duge
loai bd, giam mifc tiéu thu cdng suat dén diy micro-ampe. Pay con
duge got 1a ch& dd suspend (treo).

AutoHALT 1a mot cai ti€n d6i véi chi iénh HALT hién c¢6 va cé
lién quan dén Stop Clock. Khi mét chi 1énh HALT dugc thue thi (vén
ngan CPU thyc thi thém cdc chi 1énh, CPU tu dong thue thi chi 1&nh
Stop Clock va di vao ch& dd sleep.

Auto Idle gidm tdc dd nhip cia CPU tir téc do binh thudng (nhip
duge khu&ch dai) thanh téc d6 bus CPU bat ¢ khi nao bd xit Iy dang
réi trong sudt cac hoat dong bd nhd hoac I/0. Vi duy, khi bé xit 1y thue
thi mot chi Ienh /O va doi thiét bi dép dng, toc o b xi 1§ duge by
déng gidm dé phi hgp véi toc d6 bus CPU, do dé ti&t kiém dién ma
khéng dnh hudng d&n toan bd hidu suit.
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Cang nghé thue thi hé xd 1y (SpeedStep/PowerNow!/LongRum)

Toan bd viéc tidu thu cong sudt 14 mét trong nhifng vdn dé ldn
nhdt ma ngudi ta s& d6i mat khi thiét k& bd xit 1y va hé thong di
dong. Hau hét cdc laptop duge thist k& dé chay bing nguon pin khi
dugc ngét ndi k&t voi mét ngudn dién AC. Dién duge yéu ciu cang it
thi hé thong ¢ thé chay giita cdc 1an sac lai cang dai. Trong truong
hgp nay tudi tho pin khéng phai 14 r4t nhidu bao nhiéu lin ban c¢é
thé x4 va sac lai (duge biéu di&n dudi dang téng s6 chu ky) ma 14 méi
chu ky kéo dai trong bao ldu. Hé théng doi héi cang it dién thi thei
gian ban c6 thé chay tif mot l14n sac hién cé cang 16n. Béo toan dién
khi két néi véi AC ciing ¢6 thé hitu dung d6i véi viée gidm cdc nhiét
dé thanh phdn va sy tao nhiét trong mot laptop.

Mobile Pentium III/Celeron, Pentium 4, Pentium M, AMD K 6-2P, AMD
K 6-1I1+, AMD Mobile Athlon 4, AMD Mobile Duron ciing nhu cic b xir ly
Transmeta déu c6 cdng nghé didu khién su thue thi b x(r I nham cung
cAp tudi tho pin dai hon trong hoat dong di déng cing nhu giam su tao
nhiét khi chay béing ngudn dién AC. Intel goi cong nghé nay la SpeedStep
(trude day duge goi 1a Geyserville), AMD goi né 14 PowerNow! va Transmeta
goi né la LongRun. Cong nghé nay cho phép cac bd xif 1y nay tuy ¢ gidm
toc dp va dién 4p khi chay bang pin. Cac bd xi1 Iy trude day c6 thé gidm
toc dd béing cach st dung cong nghé SL, nhung ciing bang cach giam dién
ap, toan b viéc tidu thu cdng sudt (va tao nhiét) cling duge giam di dang
ké. C4c phién ban gan day hon cda cong nghé nay cho phép cic ché do
dugc chuyén doi dong dua vao yéu chu bd xir 1y, khong chi blng viec he
théng chay bang pin hoac ngudn AC.

Mac dis cdng nghé diéu khién sy thye thi bo xi 1y chi y&u duoc thiét
ké dé hoat dong khi laptop chay biing ngudn pin, né ciing ¢6 thé dugc sit
dung déng khi chay bang nguén AC dé giup gidm nhiét do CPU va viéc
tiéu thu ning lugng. Khi may tinh laptop duge két néi véi & cim AC, tic
dd va dién 4p CPU thudng § tai hotc gdn mdc téi da. Khi chay bing pin,
bd x(r Iy tu dong gidm xudng mot tin s6 thap hon (biing cach thay d6i céc
ti 88, tan s6 bus vAn khéng d3i) va dién 4p, do 46 bao toan tudi tho pin
trong khi van duy tri mdt mec thie thi tuong ddi cao. Trong hiu hét cac
truding hop, viée tidu thu cdng sudlt thye su gidm xudng mét nita nghia 1a
khoang gip ddi tudi the pin so véi cong suat tdi da, trong khi gidm tdc
d6 xuéng chi mot lugng nhé. Vi du, Mobile Pentium 4 3.06MHz tiéu thu
1én dén 101.4W véi cong sudt t6i da (3.06GHz va 1.55V) trong khi & ché
do SpeedStep, viéc sit dung cong suat giam xudng chi 40.9 W (1.6GHz va
1.2V). Diéu nay c6 nghia ring mic du viéc tidu thu cong suit gidm xudng
gin 60%, tdc 4o giam xudng chi 48%.

Khi hé thong duge bat ngubn ddu tién, bo xir Iy bét ddu trong téec
do thap hon trong hai t8c d§ cia né - nghia 13, né bit ddu trong ché
do Battery Optimized. Tu d6 cdc chi 1énh BIOS, driver, hodc hé diéu
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hanh c6 thé chuyén d6i nhanh chéng bd xit 1y tif ch& do nay sang ché
d¢ khac.

Sau day la cdc yéu cdu dé cong nghé nay hoat dong:

B Mot b6 xiz ly hé tro céng nghé SpeedStep/PowerNow!/
LongRun

& Mot motherboard hé trg (chipset, BIOS, va bé én dp)

& Mét hé diéu hanh hé tro (Win9x/Me, WinNT /2000/XP)

& Driver SpeedStep [ PowerNow! [ LongRun (dugc dinh kem véi XP)

Néi chung, tit ca laptop cé dinh kém cdc bd xt 1y hd trg cdng nghé
diéu khién sy thyc thi cling cé tit cd sy hd trg bdt budc khdc. Cha ¥
rang mac di ¢6 thé nang cAp cdc bd xi 1y trong nhidu desktop, nhung
ban thudng khong 14p dit mdt bo xi ly hé trg cong nghé SpeedStep/
PowerNow!/LongRun vao mét hé thdong d&i ctd hon ma ban ddu da
duge trang bi mét bd xt Iy von khong hd trg cong nghé dé.

Cdc hé théng chay Windows 9x/Me hosic NT/2000 doi hdi mét tién
ich cdu hinh hodc driver dic biét dé diéu khién cdc xdc lap thyc thi
b¢ xu7 ly. Bai vi driver phdi duge cAu hinh cho motherboard desktop
ridng biét, né ¢é sdn chi tit nha sidn xuit hodc nha cung cdp mét hé
théng nao dé. Dién hinh driver tu déng chuyén ddi cdc ché& dd thuc
thi bd xtt 1y khi nguén dién thay déi tir AC thanh ngudn pin. Théng
thudng driver hién thi mét bd chi bdo (thudng 14 mét c¢d nhd) trong
viung khai bdo hoic khay hé thong (system tray) clia thanh tdc vu
Windows biéu thi CPU dang chay trong ch& d6 nao. Driver ciing thém
mdt tab diéu khién sy thuc thi bé xit Iy vao cébng cu Power Manage-
ment trong Control Panel. Bing cdch nhdp vao bd chi bdo trong khay
hé théng, ban ¢é thé chuyén d6i giita cac ch& dd Maximum Perfor-
mance, Automatic (c6 thé chuyén d6i dong) hoic Battery Optimized
thec yéu cau. Bing cdch si dung tab diéu khién duge thém vao cong
cu Power Management, ban cé thé chon cdc tuy chon cho phép ban
tdt cdng nghé diéu khién sy thue thi bd xit 1y, thém hoac loai bd biéu
tugng ra khéi thanh tdc vu vd md hodc tdt ch€ dé théng bdo bing Am
thanh khi sy thyuc thi thay déi.

Windows XP c6 su hd trg riéng cho nhitng c¢dng nghé didu khién sy
thuc thi bé x 1y chéng han nhu SpeedStep, PowerNow!, va LongRun,
nghia 14 khéng cdn cidn dé&n céc driver do nha sdn xuit cung cap nifa.
Sy hd trg riéng nay cling ¢6 mdt thuat todn vén cdn bang déng su
thye thi hé thdng va viéc tidu thu cong sudt dua vao tdi trong CPU
hién hanh va tudi tho pin cdn lai.

Windows XP st dung bdn chinh sdch b xit 1y riéng biét (ché do
hoat déng) d€ diéu khién su thue thi cda bd xit 1y. Céc chinh sich bd
xt ly duge st dung bdi Windows XP duge trinh bay trong bdng 4.1
theo thi tu tidu thu cong suit tif cao nhat dén thdp nhAt.
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Bang 4.1 Céc chinh sach b6 xif Iy Windows XP

Chinh sach bd xi Iy M6 ta

None CPU ludn chay v6i mifc thuc thi cao nhat
Apdaptive Mue thuc thi CPU thay ddi dya vao yéu cfu CPU
Constant CPU ludn chay v8i muc thuc thi thdp nhat
Degrade CPU bt ddu véi mife thye thi thap nhat va st dung

s\ diéu chinh stop clock dé giam cOng sudt tham
chi nhigu hon khi pin xa.

Nhitng chinh sdch bé x& Iy nay duge lién k&t chit ché vao va duge
chon qua cdc power schemes khdc nhau dugc chon trong Gng dung
Power Options trong Control Panel cia Windows XP. Bing cdch xéc
14p mdt power scheme riéng hiét, ban cling chon cdce chinh sdch bd xi
Iy vén s& dugdc sit dung khi chay béing nguén AC va pin. Windows XP
¢é6 mot s& power schemes chudn véi cde chinh sach bé xa ly duge &n
dinh s&n. Laptop cGa ban c6 thé c¢6 mét phu ting quan 1y dién dugc
cung cdp bdi nha sin xudt nhim cho phép ban chon thém cédc scheme
duge cung cdp hodc thdm chi tao cdc scheme tuy ¥ riéng caa ban.
Bang 4.2 trinh bay cde power schemes chudn va cac chinh sich b xd
ly lién quan duge dinh kém véi Windows XP duoe liét ké ti cdng sudt
cao nhat dén thip nhat.

Béng 4.2 C4c Power Scheme chu&n cfia Windows XP va nhiing chinh sach bg xir Iy

lién guan
Power Scheme Chinh sach bd x ly Chinh sach bd xir Iy
(ngudn AC) (ngudn pin)

Always On Nona None

Home/Office Desk None Adaptive

Minimal Power Management  Adaptive Adaptive
Portable/Laptop Adaptive Adaptive
Presentation Adaptive Degrade

Max Battery Adaptive Degrade

Gidm téc d6 va dién dp bo x( 1y s& bio toan chHng suat va tﬁng
déng ké tudi tho pin, nhu‘ng né cling giam dang ké su thyc thi cia bd
xtt 1y. Diéu nay ¢é nghia riing céc ung dung vén doi héi su thuc thi
cc ky cao c¢6 thé hoat dong kém khi & trong ch& d¢ battery-opti-
mized (dugc tdi uu héa béing pin). Ngoai ra khi toc do bé xit ly thay
déi, sy truy cap d&€n b§ nhé bi ngin chian tam thdi. Didu ndy cé thé
gy ra cdc sy cd ¢6 nhitng ¥ng dung vén doi héi su truy cdp streaming
dé€n bd nhd (chdng han nhu phét lai video), din dé&n nhitng truc tric
hoéc sy mit tin hiéu trong man hinh. N&u ban muén sy thue thi t8i da
khi chay béng ngudn pin, ban ¢6 thé ghi d& céng nghé didu khién sy
thue thi bing tay.
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D& tit cong nghé didu khién sy thyc thi bd x& 1y va budc b§ xu 1y
chay véi sy thuc thi t6i da, néu ban chay Windows 9x/Me hodc NT /
2000, ban nén st dung dng dung duge cung cdp bdi nha sin xudt
laptop dé tét cong nghé nay. Néu ban si dung Windows XP, ban nén
chon power scheme Always On bang cach thyc hién theo cdc bude sau
day:

1. Chon Start. Control Panel (hay chéc chin ban su dung classic
view clia Control Panel).

2. Nhap d6i céng cu Power Options va chon tab Power Schemes.

3. Bén duéi Power Schemes, chon scheme Always On.

Nhit ban ¢6 thé thay tir cde bang trude, power scheme Always On
trong Windows XP ty déng chon céc chinh sach bé xi 1y la None cho
ngudn AC va pin, nghia l1a bo x{ ly s& buéc phai ludn chay vdéi mic
thue thi cao nhit.

LlIu v: N&u ban sif dung power scheme Always On trén mét ; Laptop, tub)
the pin s& gidm di 3t nhidu va hé thong ¢d the cé khd ning chay cde ky
néng hodc tham chi qua nhigt. NEu ban thay ring g thong chay qua ning
khi ¢t dung ngudn AC, ban c6 the thi chon mét power scheme ching han ohy
Minimal Power Management hoc Portable/Laptop, von sit dung chinh sich b
xii 1§ Adaptive d& gidm cbng suit trong cic khodng thai gian y8u cdu thzp
hon. D dat duge ey tao nhigt 13i thidu va tusi the pin t6i da, ban cé thé
thir cic scheme Presentation hoe Max Battery.

Dong goi bo x4 1y di dong

Nhiét ma cdc bd xd 1j tao ra da 1a mot mdi quan tdm ké tir khi cdc
chip may tinh d4u tién duge tung ra. Trong cac hé thong desktop, vén
dé nhiét duge gidi quyé&t ¢ mot mdc dd 16n bdi cde nha sén xudt case
(thong m4dy) may tinh. Nhidu quat l1am mdt va cdc thi€t k& b tri bén
trong t5t hon ¢6 thé giir cho khang khi luu théng qua hé thong dé lam
mét bd x ly v&n thudng duge trang bi quat va b phén tiéu nhiét
riéng cua nd.

Tuy nhién, d6i véi cdc nha phat trién nhitng hé théng xach tay
khong ¢6 gi nhidu dé cé thé thuc hién véi sy bd tri case. Do d6 cdc
nha san xuit chip cé trach nhiém gidi quy&t van dé trong viéc thiét
k& va déng goi chip. Mac dit cdc hé thong xach tay sit dung cde bd xd
1y di dong ddc biét duge thigt k& danh riéng cho viéc sif dung dd
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phén gidi, nhung mot s§ hé théng sit dung céce b xi ly desktop vdi
chi phi thap hon, nhung bis lai phai tra gid cho tudi tho pin va su tao
nhiét.

GHI CHU

Mot <b nhi edn xudt he thing xdch tay sit dung cdc bp xi I desktop chuin, Ngodi tuii the pin
gidm di ding ke, edc hg théng ching han nha nhiing ha théng ndy doi khi ed the’ qua nong khing th
tigp xdc mgt eieh tige lgi. Vi ly do ndy tragc khi mua mt hé thing xach tay ban nén quyét dinh
xem nd cd s dung mdt by xd 1§ di dong hode desktop hay va tim higu ahing chi it phiie tap cda
mdi bd xf If.

Hau hét cée bo xi 1y di dong 6 m{t diode nhiét Mip sdn co6 thé
dugc st dung d€ gidm sat nhiét d6 CPU. Céc hé thdng laptop si dung
diode nay d€ diéu khién hoat dong quat va cling dé diéu khién sy
thye thi bé x( ly. Cdc tién ich c6 sin c6 the duge st dung bd cdm bién
nay dé hién thi théng tin nhiét do bo xur Iy trén man hinh.

Tape Garvier Packaging

Mot gidi phap truge day cho cdc van dé kich ¢ va nhiét cho cdc bé
xt 1y d3 14 tape carrier package (TCP), mot phuong phép déng géi
cde bd xt Iy d€ si dung cho céc hé théng xdch tay nhim giam kich c&
cia chip, cong suat tidu thy va nhiét tao ra ciia né. Mdt Pentium duge
14p trén mét motherboard st dung TCP nhé hon va nhe hon nhidu so
vOi SPGA (staggered pin grid array) chuin ma Pentium da si dung
cho cdc hé théng desktop. Hinh vudng 49 mm cia SPGA duge gidm
thanh 29 mm trong b x Iy TCP, do day dugc gidm xuéng khodng 1
mm va trong lugng duge gidm tir 55 gram thanh khéng qua 1 gram.

Thay vi sif dung céc chan (pin) kim loai duge gdn vao mdt § cAm
(socket) trén motherboard, mot bo xi Iy TCP vé ¢g ban 13 mot khudn
thé duge boc trong mot manh phim polyamide qud ¢d. Phim nay tuong
ty nhu phim chyp dnh. Khuén duge gin vao phim bang cdch sit dung
mot tién trinh duge goi 1a tape automated bonding (TAB), cung mét
ti€n trinh duge sit dung dé néi cdc ndi két dién véi cdc panel LCD.
Phim, duge goi la bang (tape) duge ddt méng bing 14 ddng, von duge
khdc mdn d€ hinh thanh cdc diu din nsi bé xi 1y véi motherboard.

biéu nay tuong ty nhu cich cdc néi két dién duge khdc mon bing
ky thudt chyp 4nh I&n trén mét board mach in.

Sau khi cde dau din duge hinh thanh, ching duge ma vang dé cho
phép ndi véi mot ché 1oi vang trén khudn silicon dé€ bao vé chéng sy
adn mon. Tiép theo ching duoc ndi véi chinh chip b§ x& 1y va sau dé
toan bo khéi duge phit mét l6p nhua polyamide siloxane bdo vé va
duge 1dp 18n mot cudn dai film d€ 1&p rap miy. P& cdm nhan duge



Chuong 4 - Cac bd xi ly 117

kich ¢ nhé cta by xit Iy nay, xem hinh 4.1 noi né duge trinh bay ké&
bén chén ddy kich ¢& chudn dé so sanh.

——

/

Hinh 4.1 B x{& Iy Pentium MMX trong khéi di dong TCP.

Céc cufn chip TCP dugc nap vao cdc mdy dic biét han dap khuén
ching tryc ti€p vao motherboard ciia hé théng x4ch tay. Do d6 viéc
lip dat mang tinh ¢8 dinh; mot bo xi Iy TCP c6 thé khéng bao giv
dugc thdo ra khéi board d€ sita chita hodc nang cap. Béi vi bo phan
tiéu nhiét hoéc khung chita vat ly khong dugc gin truc ti€p véi by xir
ly, ban than motherboard tré thanh 6ng din dén mot bs phan tidu
nhiét lap bén dudi né, do d6 st dung khung cia hé théng x4ch tay dé
xa nhiét. Mt s6 hé thong xdch tay nhanh hon c6 cdc quat duge n
nhiét tu dong d€ hd trg thém trong viée x4 nhiét. '

Lép TCP lén board mach hé théng doi hdi dung cu dic biét c6 sin
tir cdc nha cung cdp thiét bi ldp rdp board chinh. Mét dung cu dic
biét cit bang chda bo xit 1y sang kich ¢& thich hop va gdp cac dau
chifa cdc dau din thanh mot hinh dang canh chim mong bién ti€p xic
v6i board mach, 1am cho b$ xit ly treo lo limg ngay trén board. Mot
dung cu khdc phan phgi mot bo din nhiét cho board mach trugc khi
bang chita by x{ ly duge dat. Piéu nay duge thuc hién dé nhiet c6 thé
dugc tiéu tdn qua mét bo phan tiéu nhiét & mit dudi ctia motherboard
trong khi né duge tach biét khéi cdc mdi ndi duge han.

Sau cang, mdt dung cy han thanh néng néi cdc ddu dén trén bang
v6i board mach. By TCP hoan chinh hinh thanh mot diém tiép xic
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nhiét hiéu qua tryc tiép td khuén dén motherboard, cho phép bd xi
ly chay trong nhiing gigi han nhiét do cia né thdm chi trong mot
trang thai tho nhu vay. Viéc loai boé khoi nay va vé co ban néi khudn
truc ti€p v6i motherboard sé ti€t kiém mot lugng kich ¢ va trong
lugng ding ké.

Hinh 4.2 minh hoa so d6 chan cia mét bo xit Iy Pentium dién hinh
st dung khéoi TCP.

¢
+ Pentium® Processar
- 3 with Vollage Reduction
4 Technology
4 TCP Pwout
3
*
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Hinh 4.2 So 46 chén tape carrier package Mobile Pentium Intel

Mohile module
Mot dang khéi bd xi 1y khdc duge goi 14 mobile module, hoic

Hinh 4.3 Céc b xir Iy Mobile Pentium dang mobile module so vdi tape carrier
package
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Maobile module gdm mét bé xi Iy Pentium hosic Pentium If dudi
dang TCP dugc lip trén mét daughterboard nhé cing vdi bd ngudn
cho cdc yéu cau dién 4p duy nhat chGa bo xt 19, bd nhd cache Level 2
cua hé théng va phdn North Bridge cia chipset motherboard. Pay la
logic 161 ndi bo xi¥ 1y v6i cdc bus hé théng chuan chita phan South
Bridge cua chipset nhu duge thé hién trong so¢ dé khéi trong hinh 4.4.
North Bridge va South Bridge mé ta nhing gi di tré thanh mét
phuong phép duge chdp nhan dé chia chifc nang cua chipset thanh
cdc nita bing nhau duge 14p trén cdc module riéng biét. Trong mot hé
théng thiét k& xdch tay dién hinh, nha san xudt mua mobile module
{cung v§i North Bridge) tif Intel va sd dung m{t motherboard duge
thiét k& bdi mot cong ty khic chita South Bridge.

B¢ xu ly Pentium vdi eéng nghé MMX

Cac tin hig¢u g&
12C o] Bocam |\ réi do trong dich
bién ATF-ag\
. T T S Host bu
Dién ap 16i b xi ly » |3 PB SRAM
-
(Y ]
- HOLK1
BH onap
ek HCLKO l<—> TG
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Cécdai m Bus b3 nhd
V21V bién > North Bridge
v_cpuip| FIX4
PCLK5¢ PCl bus
Y Y Y Y Y
I Bé néi board - board 280 chén X ]

Hinh 4.4 So A6 khGi mobile module Pentium Intel

Mot phién ban mdi hon cia MMO duge goi 14 MMC (Mobile Mod-
ule Connector) va ¢é sdn trong cdc phién ban MMC-1 va MMC-2.
Celeron va Pentium II ban diu di c6 s8n trong cdc phién ban MMC-1
va MMC-2 trong khi Pentium III d& duge tung ra trong chiphién ban
MMC-2. MMC-2 Pentium II va III ¢é host bridge 8244BX cia chipset
440BX Intel ndi vdi South Bridge PIIX4E/M PCUISA duge ldp sdn
vao motherboard ciia mdy tinh xdch tay.

Trong nhiéu cdch, MMO/MMC tuong tu nhu thiét k& Pentium II
Single Edge Cartride (SEC), nhung ¢6 phin ciia motherboard duge
dua vao.
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Module giao dién bing dién véi hé thong host cia né théng qua
mot bus PCI 3.3V, mét bus bd nhé 3.3V va céc tin hidu didu khién
chipset Intel tao cAu néi nia phan cia chipset trén motherboard véi
nifa phan kia cta chipset trén motherboard hé théng. Mobile module
Intel cling ¢6 mot ndi ké&t nhiét vén mang tdt cd ddu ra nhiét cia
module sang céc cd ch& lam m4t chinh cia PC di dong.

MMO duge lap bang cdc vit va cdc thanh dén chinh hang dé xiét
chét module chdng sy séc va rung dién hinh c6 lién quan dén viéc si
dung PC di dong. MMO dai 4 inch (101.6mm) x rong 2.5 inch (63.5
mm) x cao 0.315 (8mm) cao (0.39 inch hodc 10 mm tai b néi).

1

]

Hinh 4.5 Mobile module Pentium MMX Intel bao g6m bd xif 1y va chipset, cache L2

Mobile module don gidn héa ddng ké tién trinh 1dp dit mot bo xu
ly Pentium IIT vao mdt hé thong xdch tay cho phép cdc nha sin xuit
dua thém su chudn héa vao cdc thi&t k& m4y tinh x4ch tay va loai bd
nhu cdu cdc nha sén xudt ddu tu va nhitng dung cu dic biét cAn dé 14p
dat cdc bo xi ly TCP trén chinh cdc board mach. Module ciing cung
cdp mot dudng din nang cdp bd xd ly quan trong vén khong c6 sin
v6i mot bo xt Iy TCP duge han cd dinh vao motherboard. Cdc hé
thong xach tay von dua ra nhiing tiy chon bd xi Iy khéc nhau st dung
cédc mobile module bdi vi né cho phép nha cung c4p st dung cling mot
motherboard.

Mobile Module Connector 1 (MMC-1) la mdt by tich hgp chita mot
by xit 1y Mobile Pentium II, 256KB hay 512KB cua cache L2, mot
North Bridge 443BX va mét b 6n 4p hd trg cdc dién dp vao tir 5V
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dén 21V. Vé co ban phén 16n né 1a mdt motherboard laptop trong
mot module (xem hinh 4.6). MMC-1 ¢6 méot téc do bus 66MHz va c6
sdn trong cdc phién bén chay véi toc do lén dén 233, 266, 300, 333,
366, hodc 400MHz.

Hinh 4.6 Intel Mobile Module Connector 1 (MMC-1), bao gém bd xir Ij/cache L2, chip
North Bridge va bd dn dp.

MMC-1 cing c6 mdt tAm chuyén nhiét duge s dung dé€ gin bd
phéan tiéu nhiét va né ¢6 cdc by cdm bién nhiét dé cdm bi&€n nhiét do
trong va ngoai biang cdc diém ngdt c6 thé lap trinh.

Mobile Module Connector 2 (MMC-2) 14 mot bd tich hgp chia mot
bo xur Iy Mobile Pentium II hoac III, 256KB ho#c 512 KB cia cache L2,
mdt North Bridge 443BX va mot bo én dp hd trg cdc dién 4p vao ti
5V dén 21V. MMC-2 ¢6 téc do bus 66MHz va c6 sdn trong cdc phién
ban Pentium II chay véi téc d§ 1én dén 400MHz hoidc cac phién bén
Pentium III chay véi téc do 1én dén 700 MHz.

MMC-2 ciing ¢6 m¢t tdm chuyén nhiét dugc si dung dé gén bd
phan tiéu nhiét va né c6 cac by cdm bi€n nhiét dé€ cdm bién nhiét do
trong va ngoai bang cdc diém ngdt c6 thé 1ap trinh (xem hinh 4.7).
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Hinh 4.7 Intel Mobile Module Connector 2 (MMC-2) bao gﬁlﬁ bd xir ly/cache L2., chip
North Bridge va b 6n ap.

Bang cdch dua vao voltage regulator module (VRM) va cde thanh
phan North Bridge, cdc mobile module khéc nhau giéng nhu cdc
motherboard mini hon 1a chi cdc bo xtt ly. Mic du diéu nay da gidp
cho mot nha sdn xuat thiét k&€ mot hé thong co sé von c6 thé chap
nhdn nhiéu b x{ Iy hon, nhung né ciing la mdt sy thiét k& dit vé co
bdn budc cdc nha san xuit laptop phdi mua khéong chi by xi Iy cia
Intel ma vé co ban la mdt nta motherboard. T4t c& dang mobile
module khdc nhau da dugc sit dung bat ddu vé6i cdc hé thong Pentium
dén Pentium II va cdc hé thdng Pentium III ban ddu. HAu hét cdc hé
thong Pentium III méi hon va tat cad hé théng Pentium 4 va Pentium
M da tir bé cdc thi€t k& mobile module va quay trd vé thiét k& co.ban
cia mot by x{ ly riéng biét trong mét socket.

Minicartridge

Intel dd sd dung mg¢t khdi khdc cho Pentium II, dugc goi la
minicartridge. Minicartridge dugc thiét k& dac biét dé st dung trong
cdc mdy tinh xdch tay cuc nhe trong d6 chiéu cao ho#c khdi lugng cia
mobile module khong can thiép vao thiét k& hé thdng. N6 chia chi 15i
b xu ly va 256KB ho#éc 512KB cia by nhé cache L2 trong mot cache
thép khong ri von phoi bay bo néi va khudn bd xi Iy (xem hinh 4.8).
Diéu nay tuong duong nhu cartridge Pentium II desktop, nhung c6
mot hé sd hinh ddng di dong nhé hon.
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Hinh 4.8 Khdi minicartridge Pentium Il

Minicartridge c6 kich ¢& khodng 51mmx47mm va cao khodng 4.5
mm. Néi chung, khdi nay bing khodng % trong lugng, 1/6 kich cg va
tiéu thu 2/3 cong sudt cia mot bd xd ly Pentium II desktop. D& néi
véi socket trén motherboard, minicartridge c6 mot bd ndi 240 chan
tai mot dAu cGa canh ddy véi cdc chan duge siip xép theo mot méang
8x40.

BGA va PGA

Kh6i méi nhat cho cdc bo xi Iy di dong dugc goi la micro-BGA
(ball grid array) ho#ic micro-PGA (pin grid array). Nhing géi nay chi
1a cdc bd xit Iy khong c6 bat ky mach khéc dugc tich hgp vao cac
thiét k& mobile module truéc d6. Khoi BGA doc ddo & diém né si
dung céc bi han (thay vi cdc chan) trén ddy cda chip. Ki€u thiét ké
BGA &n dinh v& mit co hoc (khong cé céc chin dé udn cong) va cho
phép chuyén nhiét t&t hon tir thiét bi sang board. Micro PGA st dung
céc chan thong thudng thay vi cdc bi han, cung cdp mét nbi két c6 6
cdm chuén.

Céc chip BGA c6 thé dugc han ¢ dinh trong ho#ic ¢6 6 cdm trong
khi cdc phién ban PGA hiu nhu luén c6 & cdm. Intel va AMD ludn si
dung céc hé s6 hinh ddng BGA va PGA cho cac bo xtt ly di dong méi
nhat cua chung.

Micro-BGA 2

Kh6i micro-BGA 2 gém mot khuon duge dit dp xudng trén mot
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chat hitu co, véi mdt chat ligu epoxy bao quanh khudén va bit kin né
vao chat hitu co. Thay vi sit dung céc chén, cdc khéi st dung cédc bi
han dugc han tryc ti€p vao motherboard hosc duge ndi qua mot 6
cdm dic biét.

Hinh 4.9 minh hoa mét bo x(t 1y Pentium III trong khéi micro-BGA
2 chua 495 bi.

Aol i S e i 0|

Hinh 4.9 Mgt khdi micro-BGA 2 Pentium Il

Micro-PGA 2
Khéi micro PGA 2 gém mot chip BGA duge lap vao mot khéi c6
cdc chan nhé. Céc chan dai 1.25 mm va c6 duong kinh 0.30mm.

Hinh 4.10 minh hoa mét bd x{t 1§ Pentium III trong khéi micro-
PGA 2 chia 495 chan.
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Hinh 4.10 Khéi micro-PGA 2 Pentium Il

Micro-FCBGA

Khéi micro-FCBGA (flip chip ball grid array) gom mét khuén duge
ddt dp xubng trén mot chat hitu co, véi mot chat liéu epoxy bao quanh
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khuén va bit kin né vao chat hitu co (xem hinh 4.11). Khoi s dung 479
bi, ¢6 dudng kinh 0.78 mm va thudng duge han truc tiép vao
motherboard. Khong giéng nhu micro-PGA, micro-FCPGA ¢ céc tu &
canh trén caa khai.

il S A i

Hinh 4.11 Khdi micro-FCBGA Pentium IlI

Micro-FCPGA va FCPGA 2

Céc khdi micro-FCPGA (flip chip pin grid array) va micro-FCPGA2
gom mot khudn duge dat Gp xudng trén mot chidt hitu co véi mot chat
liéu epoxy bao quanh khuén va bit kin né vao chat hitu co. Phién ban
micro- FCPGA2 ¢6 mot by phan tdn nhiét (ndp kim loai) nidm lén
trén khuoén dé dat dugc thém cuong do co hoc va su quan ly nhiét.
Micro-FCPGA st dung 478 chan dai 2.03 mm va c6 dudng kinh 0.32
mm. Khong giong nhu micro-PGA 2, micro-FCPGA va micro-FCPGA 2
khong st dung mot board interposer va chda cdc tu ¢ canh ddy. Mic
du khéi nay c6 478 chan, nhung socket h trg 479 chan.

Hinh 4.12 minh hoa mé6t bd xit 1y Pentium III trong kho6i micro-
FCPGA. Cha y ring Celeron, Pentium 4, va Pentium M sit dung clung
mdt khdi va c6 dién mao hdu nhu gisng nhau.
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Hinh 4.12 Khoi micro-FCPGA Pentium IIl (Celeron, Pentium 4, va Pentium M di ddng
tréng tuang tv).

Céc phién ban di dong cua b xi ly Pentium III, Pentium 4, va
Pentium M déu c¢6 s&n du6i dang micro-FCPGA. Mac du ching cdm
vao cung mot vi socket 479 chan (dugc minh hoa trong hinh 4.13),
nhung cdc b xit ly khdc nhau khong tuong thich chan hodc thay. thé
cho nhau. N6i cdach khéc, néu hé thong c6 mot Pentium III, ban khong
thé 1§p dit mot Pentium 4 hodc Pentium M méc du ching ldp vita va
cung mojt socket.

r— e - i AERFIAINI I AN SESENE = HAES NN FRISUE D - .
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Hinh 4.13 Socket micro 479 PGA cho cdc b xir Iy Celeron, Pentium IIl, Pentium 4, va
Pentium M di ddng trong khdi micro-FCPGA (flip chip pin grid array).

HAu nhu tdt cd bd xi 1y di dong gAn day hon da dugc gi6i thiéu
trong cdc khdi Micro-FCPGA va Micro-FCBGA. Ly do chinh la chi
phi. Pay 1a cdc khéi "flip-chip” nghia la khudén bé xu ly thd da dat ap
xubng trén chat nén. N6 dugc ndi tryc ti€p v6i chdt nén béng cdc bi
han rdt nhé xung quanh chu vi. C4c khdi nay it ddt hon nhiéu so véi
cdc hé s§ hinh dédng PGA cii trong dé khudn chip duge gén vao mét
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h&c trén mat dudi cia khdi va cdc diém tlep xuc phai duge khau méc
¢§ dinh biing moét ti€n trinh ndi day rit t6n kém s dung cdc day
vang manh. Chdt nén ciing phdi lagdm d€ chiu nhiét rat 1én mab&
téa ra va mot ndp kim loai phii ducgc 1dp & dudi ddy trén khudn dé
bit kin nd. Piéu nay doi héi nhidu budc st dung nhiéu thanh phéan.

Khi duge so sdnh, mét flip-chip lap dit don gidn, ré, dé dang hon
va dé lam méat hon nhidu. Khuén nim ¢ mit trén dé nhiét cé thé
chuyen truc t1ep vao bd phén tiéu nhiét ma khong phai di qua chat
nén. Khong cin ndi diy bdi vi cde bi han nhé néi véi khubn vdi chat
nén. Mét méi han epoxy bit kin khudn va chit nén, loai bé nhu cau vé
mot moi han kin bang kim loai. Tém lai, tat ca bd x(t 1y desktop va di
dong hién dai cba Intel va AMD déu c¢6 kiéu thigt ké flip-chip chd
véu ¢6 lgi cho cdc chi phi sdn xudt thip hon.

Cac tinh ning cua bd x& 1y

Khi cdc b xi Iy mdi gisi thiéu, nhing tinh nidng méi lién tuc duge
thém vao nhitng kién tric cda ching nhim giap cdi thién moi thi tir
sy thyc thi trong t&t cd loai ung dung riéng biét cho d&én dé tin cay
cia toan by CPU. Cac phan tiép theo xem xét mot s& cong nghd nay
bao gém System Management Mode (SMM), Superscalar Execution,
MMX, SSE, 3DNow! va HT Technology.

Bi thic ddy chi y&u trude muc dich dit cde bo x¢t 1§ nhanh hon va
manh hdn vao cdc may tinh laptop va vAn duy tri mdc tiéu thy dién
gidm va tudi the pin tat, Intel da tao ra mach quan 1y dién. Mach nay
cho phép cac by xi 1y bdo toan viéc st dung nang lugng va kéo dai
tudi tho pin. Tinh ning nay di dugc gidi thiéu ban ddu trong bd xit Iy
Intel 486SL, day 14 mét phién ban cil tién cka bo xit ly 486DX. Tiép
theo nhing tinh ning qudn ly dién da dugc phé bién va duge két
nhép vao tdt cd bé xt 1y Pentium va cdc bd x& ly mdi hon. Tap hop
tinh nang nay dudc goi 14 SMM (System Management Mode).

Mach SMM dugc tich hgp vao chip vat 1y nhung hoat déng déc lap
dé diéu khién viéc st dung dién cia bd xi 1y dua vao mic hoat dong
ciia né. N6 cho phép ngudi dung xdc dinh cic khodng théi gian ma
sau dé CPU s& duge tdt ngudn mét phan hoic hoan toan. Né cing hé
trg tinh ning Suspend/Resume von cho phép mé& ngudn va tdt ngudn
tite thi, duge st dung hau hét v6i cdc PC laptop. Nhiing xdc dinh nay
thudng duge diéu khién qua cdc xdc 14p BIOS hé théng.

Superscalar Execution

Cédc bo xi Iy Pentium th& hé tht 5 va céc b xd 1y mdéi haon ¢6
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nhiéu dudng &ng dan thuc thi chi lénh bén trong nhim cho phép
ching thyc thi nhiéu chi lénh cang mot lic. 486 vatat cd chip trude dé
¢6 thé thuc thi mdi 14n chi mdt chi 1énh. Intel goi kha nang thue thi
mdi ldn nhiéu chi 1énh 14 céng nghé superscalar. Cong nghé nay
mang lai thém khd nang thuc thi so véi 486.

Kién tric Superscalar thudng duge k&t hop véi cac chip Reduced
Instruction Set Computer (RISC) chip cong sudt cao. Mét chip ¢é mot
tadp hgp chi 1énh it phifc tap hon vdi it chi 1énh hon va don gian hon.
Mac dit mbi chi 1énh thyc hién it hon, nhung toan b tdc do nhip ¢6

thé cao hon, diéu nay thudng cé thé ting su thue thi. Pentiom 1& mét
trong nhitng chip

Complex Instruction Set Computer (CISC) dau tién duge xem la
superscalar. Mgt chip CISC st dung mét tip hgp chi 1énh phong phi
hon, day dii tinh nang hon ¢6 nhitng chi 1énh phttc tap hon. Vi du, ban

mudn ra lénh mét robot 1dp mot béng den. Bing cach s dung cdc chi
lénh CISC, ban sé néi nhu sau:

1. Nhat béng den 1én.
2. G4n né vao & ciam.

3. Xoay theo chiéu kim déng hé cho dé&n khi chat

Bing cach st dung cédc chi 1énh RISC, ban thudng néi mét didu gi
dé nhidu hon theo cdch nay:

1. Ha tay xudng.
. Gitt chat béng dén.
. Nang tay lén.

2

3

4. Gén béng dén vao & cim.

5. Xoay theo chiéu kim déng hé mdt vong.
6

. Béng dén cé chit hay khang? Néu khodng, lip lai budc 5.
7. Két thuc.

Néi chung, nhiéu chi 1énh RISC hon dugce bdt buje dé thuc hién
codng viée, b4i vi mdi chi 1énh don gidn (duge gidm di) va thuc hién it
hon. Uu diém 1a robot (hodc bé xi 1¥) phdi x& 1y it 1énh hon va c6 thé
thue thi cdc 1énh riéng 1é mdt cdch nhanh han - va do d6 trong nhidu
truong hop, thuc thi tdc vu (hoac chudng trinh) hoan chinh ciing nhanh
hon. Su tranh ludn vé viéc RISC hodc CISC t6t hon, nhung thue t&
khong ¢6 nhitng diéu chdng han nhu mét chip RISC hosic CISC thuin
tdy - d6 chi 12 mét von dé dinh nghia, nhung nhiing cung cip ¢6 phin
hoi tay tién.
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Intel va cdc bd xit 1y tuong thich thudng duge goi 1a cdc caip CISC ,
mic db cdc phién bén thé hé thi 5 va thit 6 ¢6 nhiéu thude tinh RISC
va bén trong phan chia cdc chi 1énh CISC thanh cde phién ban RISC.

Cong nghe¢ MMX

Intel da gidi thiéu ecdng nghé MMX vao thang giéng 1997 danh cho
cdc bd xit Iy Pentium desktop va di dong. MMX ban ddu duge dat tén
cho cac phdn mé rong multimedia hodc cde phdn md réng todn hoc
ma trAn phy thude vao ngudi nio ban hdi. Intel da chinh thic phat
biéu ring né thyc sy khong phai 13 mdt chir viét tit va khong thay
thé cho nhiftng gi ngoai trit cdc chit MMX (khong phai 14 mét chir viét
tdt duge yéu cdu hién nhién dé cdc chir ¢6 thé duge tao thuong hiéu).
Tuy nhién, ngudn gdc ndi tai cé 18 1a mdt trong nhitng diéu trude dé.
Céng nghé MMX da duge gi6i thiéu trong cde bd xit ly Pentium thé
hé thit 5 méi hon nhu 14 mot loaiadd-on (phu kién d€ mé réng) nham
cdi thién viée nén/gidi nén video, x{r Iy dnh, ma héa va xit ly /O - tat
ca duge st dung trong rit nhiéu phan mém ngay nay.

MMX gdm hai cdi ti€n kién trdc bd xi 1y. Cai ti€n dau tién rét co
ban; tdt cd chip MMX cé mét cache L1 trong lén hon cae cache
khongphai MMX tuong duong. Pidu nay cai thién su thuc thi cha bat
ky va tit cd phan mém chay trén chip bat k& né ¢6 thue sy sit dung -
cac chi 1énh danh riéng cho MMX hay khong.

Phan cdn lai cia MMX 1a né mé rong tap hgp chi 1énh bé x& 1y véi
57 1énh hoac chi 1énh méi cing nhu mét khd nang chi 1énh mdi duge
goi 12 single, instruction, multiple data (SIMD).

Cac ting dung multimedia va truyén thong hién dai thudng st dung
cdc vong lap lai von chiém 10% toan bd méd ung dung ho#c it hon,
nhung ¢6 thé chi€ém dén 90% thoi gian thyc thi. SIMD cho phép mét
chi 1énh thuc thi mdt chic ndng trén nhleu phén dir lidu, tuong t nhu
mot gido vién yéu clu toan bd 16p ngdi xubng thay vi néi véi mdi 14n
mdi sinh vién. SIMD cho phép chip gidm cdc vdng ldp doi héi nhiéu
kha ning x 1y théng thuding véi video, audio, d6 hoa va hoat ‘hinh.

Intel ciing da b8 sung 57 chi 1énh méi duge thiét k& dic biét dé xi
1y dit liéu video, audio v d8 hoa mét cdach hiéu qua hon. Céc chi lénh
nay duge dinh huéng sang cdc trinh ty song song cac (highly parallel)
va thudng lip lai thudng xuyén duge tim thdy trong cdc hoat dong
multimedia. Song song cao 4m chi dén vidc cing mébt viée x 1y duge
thyc hién trén nhiéu diém dif liéu ching han nhu khi chinh sia mét
dnh d6 hoa. Nhﬂng khuyét diém chinh cia MMX la né lam viéc chi
trén cac gia tri s@ nguyén va st dung don vi ddu dong dé xi 1y do do
th&ri gian bi mat khi cAn mdt sy dich chuyén sang cdc phép tinh dau
dong. Nhitng khuy&t diém nay dugc sia chira trong cdc phan b6 sung
cho MMX tir intel va AMD.
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Intel d& cap ban quyén cdc tinh ning MMX cho nhitng d6i thi canh
tranh chang han nhu AMD va Cyrix, ma sau dé c6 thé ning cdp cdc
bo x{ 1y tuong thich Intel ridng cia ho véi cdng nghé MMX.

SSE va SSE 2

Vao thiang 2 nam 1999, Intel da gidi thiéu bd xd 1y Pentium III va
duge dua vao bé xit Iy d6 mét ban cdp nh4t cho MMX cé tén la
Streaming SIMD Extensions (SSE). Nhing phidn mé réng nay duoe
gol 1a Katmai New Instruction (KNI) cho d&n khi ching xudt hién lan
dau tién bdi vi ban dau ching da duge dua vao bo xu 1y Katmai, day
la tén ma cho Pentium III. Cdc bd xi ly Celeron 533A va cdc bé xir ly
nhanh hon dya vao 16i Pentium III eting hé trg cdc chi lénh SSE.
Pentium IT va Celeron 533 trudc day va thap hon (dita vao 16i Pentium
IT) khéng hé trg SSE.

SSE ¢6 70 chi lénh méi d€ xit 1y dé hoa va am thanh so véi nhiing
gi ma MMX d4 cung cap. SSE tuong ty nhuy MMX.

Thuc té, ngoai viéc duge goi 1a KNI, SSE con duge goi 1a MMX-2
bdi mdt s6 ngudi trude khi né duge tung ra. Ngoai viée b6 sung thém
cdc chi 1énh kiéu MMX, cdc chi 1énh SSE cung c4p cdc phép tinh dau
dong va bay gid sit dung mét don vi riéng biét trong b¢ xi Iy thay vi
chia sé don vi ddu déng chuidn nhu MMX da lam.

SSE 2 duge gidi thiéu vao thing 11 nam 2000 cung véi bd xa ly
Pentium 4, va b6 sung thém 144 chi lénh SIMD. SSE 2 cling c6 tdt ca
chi 1énh MMX va SSE truge dé.

Streaming SIMD Extensions gdm cdc chi 1énh mdi bao gébm dau
dong SIMD, s6 nguyén SIMD bé sung va cac chi lénh didu khi&n kha
nang luu trif. Mgt s6 cong nghé c6 lgi tir Streaming SIMD Extensions
bao gém tao dnh cao c4p, video 3D, audio va video streaming (phdt
lai DVD} va cac ing dung nhan biét giong néi. Sau day 14 nhirng wu
diém clia SSE: _

& Xem va xit ly dnh dé phén gidi cao hon v chit ligng cao hon
cho phén mém dé hoa.

¥ Audio, video MPEG 2 chdt lugng cao va sy ma héa va gidi
md MPEG2 déng thoi cho cde iing dung multinedia,

& Viée st dung CPU duge gidm cho su nhdn biét bing giong
néi cing nhu dé chinh xde cao hon va thoi gian dép ung
nhanh hon khi chay phdn mém nhdn bidt giong néi.

Céc chi lénh SSE va SSE 2 dic biét hiu dung v6i sy gidi ma
MPEG 2, day la phuong phédp chudn duge s dung trén cic dia video
DVD. Céc bo xit 1y dugc trang bi SSE, do dé c6 kha néng thuc hién sy
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gidi ma MPEG 2 biang phdn mém nhiéu hon véi téc d6 t6i da ma
khéng ddi héi thém mdt card gidi ma MPEG 2 phan cing. Céc b xit
Iy duge trang bi SSE t6t hon va nhanh hon nhiéu so véi cdc bd xi ly
trude dé khi néi vé viéc nhan biét giong néi.

Mot trong nhitng uu diém chinh clia SSE so véi MMX don gidn la
né hé trg cdc phép tinh SIMD ddu déng cé dé chinh xdc don von tao
nén mot diém thidt nghén trong x 1y d6 hoa 3D. Nhu véi MMX don
gidn, SIMD cho phép thuc hién nhiéu hoat déng trén mbi chi Iénh xit
ly. Pac biét SSE hé trg 1én dén bdn phép tinh ddu dong trén mdi chu
ky; nghia la mot chi lénh ¢é thé hoat dong déng théi trén bdn phan
dit liéu. Céc chi lénh dau dong SSE ¢6 thé duge tron véi cde chi lénh
MMZX ma khéng gay anh hudng dén su thuc thi. SSE ciing hd trg viéc
tim nap trude dif lidu (data prefetching) va day la modt co ch& dé doc
dit lidu vao cache (b nhé truy cdp nhanh) trude khi né thuyc sy duge
yéu cau.

Cha ¥ ring dé€ bat ki chi 1énh SSE c6 1gi, chiing phai duge ma héa
bdng phdn mém ma ban di s¢ dung, do d6 cdc dng dung nhain biét
SSE phai duge sit dung dé thdy duge nhitng lgi ich. Hau hét cdc cdng
ty phdn mém viét phAn mém vé d8 hoa va Am thanh ngay nay da
ning cap céc itng dung dé dé cé thé nhan bi&t SSE va si dung nhung
tinh ning cia SSE. Vi duy, cdc dng dung d6 hoa céng suit cao chiang
han nhu Adobe Photoshop hd trg cde chi 1énh SSE cho su thiye thi cao
hon cho céc by xit Iy duge trang bi SSE. Microsoft ¢6 sy hd trg cho
SSE trong DirectX 6.1 va cdc driver video vd 4m thanh mdéi hon caa
né duge dinh kém vé¢i Windows 98 Second Edition, Windows Me,
Windows NT 4.0 (véi service pack 5 trd1én), Windows 2000, vA Win-
dows XP.

SSE 13 mét phdn md rgng cho MMX va SSE 2 1a mét phdn md
rong cho SSE; do d6 cdc bd xi 1y von hé trg SSE 2 cling hd tr¢ céc
chi lénh SSE va cdc bo xit ly von hé trg SSE 2 ciing hd trg cdc chi
léenh MMX géc. Didu nay cé nghia ring cdc dng dung duge van hanh
MMX chudn chay nhu trén cde bé x¥ Iy chi MMX.

3bNow!, Enhanced 3DNow!, vi 30Now! Professional

Cong nghé 3DNow! dd duge gidi thiéu ban ddu nhu 14 lya chon cda
AMD thay thé cho cdc chi 1énh SSE trong cdc b xt 1y Intel. That sy
3DNow! duge gisi thidu diu tién trong series K 6 trude khi Intel tung
ra SSE trong Pentium I1I, va sau d6 AMD b6 sung Enhanced 3DNow!
vio cde bd x Iy Athlon vA Duron. Phién bdn mdi nh4t, 3DNow!
Professional di dugc gigi thiéu trong cde bd x& Iy Athlon XP dau tién.
AMD 4a déing ky bdn quyén MMX tif Intel va tit cd series K 6 cta né,
Athlon, Duron, va cdc bd xit I§ méi hon c6 diy dd sy hd trg chi lénh
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MMX. Khéng phdi muSn dang ky ban quyén thém cac chi lénh SSE
dd duge phat trién béi Intel, AMD da tung ra ddu tién véi mot tap
hop phin mé réng (extension) khdc vugt ngoai MMX dugc goi 3DNow!.
Bugce gigi thigu vao thédng 5 nam 1998 trong bs xi Iy K 6-2 va duge
cai tién khi Athlon duge gidi thiéu vao thang 6 nam 1993, 3Dnow! va
Enhanced 3DNow! 1a cdc tap hgp chi lénh mé rong nhitng tinh ning
multimedia cGa cde chip AMD vugt khdi MMX. Didu nay mang lai sy
thyc thi t6t hon cho d6 hea 3D, multimedia va cac dng dung PC khac
ddi héi nhiu phép toan ddu déng.

Céng nghé 3DNow! 14 mét tdp hdp gdm 24 chi lénh sit dung nhing
ky thuat SIMD dé van hanh trén cdc ming dit lidu thay vi cdc phin
tit don. Enhanced 3DNow! b8 sung thém 24 chi lénh (19 chi 1énh SSE
va 5 chi 1énh DSP/giao ti€p) vao 24 chi lénh ban ddu trong tdng céng
45 chi 1énh mdi. Puge xem la mdt phdn mé réng cho cong nghe MMX,
3DNow! tuong ty nhu SSE duge tim thdy trong cdc bo xt Iy Pentium
III v4 Celeron clia Intel. Theo AMD, 3DNow! cung cap khodang cung
mét mie d¢ cdi tién cho MMX nhu SSE, nhung trong it chi lénh hon
v6i it d6 phdc tap hon. Mic du c6 tinh ning tuong tu nhung ching
khong tuong thich tai cdp chi lénh, do d6 phdn mém duge viét dic
biét d& hd trg SSE khang hé trg 3SDNow! va ngugc lai. Phién ban méi
nhat cia 3DNow!, 3DNow! Professional b8 sung 51 lénh SSE vao
3DNow! Enhanced, nghia 1a bay gi¥ 3DNow! Professional hé trg tat
cd lénh SSE; két qua cdc chip AMD bay gid vé ¢g ban c6 tinh ning
SSE. That khéng may, AMD chua c6 SSE 2 vén hién chi duge tim
thiy trén cdc by xit Iy Pentium 4 va cdc b§ xit IyCeleron chay trén
Pentium 4.

Nhu v6i SSE, 3DNow! héd trg cdp phdt phép todn SIMD dau dong
¢6 d9 chinh xdc don va cho phép 1én dén bén phép todn dau déng
trén méi chu ky. Céc chi 1énh ddu dong 3DNow! ¢6 thé duge tron véi
cdc chi 1énh MMX ma khéng anh hudng d€n sy thue thi. 3DNow! ciing
hé trg viée tim nap trude di liéu. ‘

Cung nhu SSE, 3DNow! duge hé trg t6t béi phdn mém bao gém
Windows 9%, Windows NT 4.0 va tat cd hé diéu hanh Microsoft mdi
hon. Sy hé trg danh riéng cho 3DNow! khéng con 1a mot van dé 16n
nita néu ban dang sif dung mét bd xi Iy Athlon XP hoiic Athlon 84 bgi
vi bdy gid ching hé trg day di SSE théng qua viéc ching hé trg
3DNow! Professional.

Su thfc th ddng

DBugc s dung ddu tién trong cdc bd xt Iy P 6 hoic thé hé thd sdu
(bao gdm Pentium Pro, Pentium II/ITI va Celeron dya vao cdc thiét k&
Pentium IT va III), sif thyc thi dong (dynamic execution) cho phép bé
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xd ly thyc thi nhiéu chi 1énh hon mét cdch song song d€ cdc téc vu
duge hoan tat nhanh hon. Sy cdi tién cong nghé nay gém ba thanh
phén chinh:
¥ Sy dy dodn da nhdnh (Multiple branch prediction). D dodn
dong chdy cida chuong trinh qua mot s6 nhdanh.
& Sy phén tich dong dit lidgu (Data flow analysis). Lap thoi bidu
cde chi lenh dé thue thi khi sdn sang, déc lép vei thit ty ctia
ching trong chuong trinh gée

& Sy thuce thi ty bign (Speculative execution). Tdng téc do thuc
thi bang cdch xem truoc by dém chuong trinh (program counter)
vé thie thi ede chi lenh vén c6 thé cdn thiét.

Py dodn nkdnh

Dy dodn nhanh (Branch prediction) 14 mdt tinh ning trudc day chi
dugce tim thdy trong cdc bd x{ 1§y mainframe cao cdp. N6 cho phép bd
x(1 1y giit cho dng ddn chi 1énh diy trong khi chay véi mdt tdc d6 cao.
Mot don vi tim nap/gidi mi déc biét trong bd x& 1y sit dung mot thuit
todn du dodn nhdnh duge t8i wu cao d& dir dodn hudng va két qua cia
cdc chi 1énh dang duge thire thi qua nhiéu cdp cha cde nhanh, goi, va
tra vé. N6 tuong ty nhu mét ngudri chai cd dua ra nhidu chién luge
trude tran ddu bing cdch dy dodn mdt s§ nudc cd chién luge cla dsi
thd trong tuong lai. Bing cdch dy dodn trudc két qué chi 1énh, céc chi
lénh c6 thé duge thyc thi ma khéng cdn doi.

Phdn tich dong di li¢gu

Su phén tich dong dir lidu nghién cfu dong chay dit liéu qua bj xir
1y dé€ phat hién bat ky co hoi cho sy thite thi chi 1énh khéng theo thd
tyy. Mot don vi diéu phéi/thye thi dsc biét trong bo xd 1y gidm sdt
nhiéu chi 1énh va c¢6 thé thyc thi nhitng chi 18nh nay theo mét tha tu
nh3m t8i vu héa viée sl dung nhidu don vi thue thi superscalar. Viéc
thuc thi cdc chi lénh khéng theo thit tu vira ¢6 duge ¢6 thé lam cho
cac don vi thue thi ban, tham chi khi cache bé 1& va cdc chi 1énh phuy
thude dif liéu khdc ¢6 thé lam tri hoidn moi thuy.

Su thitc thi i bign

Sy thye thi tu bién 14 kha ndng b x 1y thuc thi cac chi 1énh truge
bo dém chuong trinh that sy. Don vi diéu ph&i/thyc thi clia bd x 1y s
dung sy phan tich dong dir lidu dé€ thuc thi tdt ¢ chi 1énh ¢6 s&n
trong bd chida chi 1énh va luu trit cdc két qud trong cdc thanh ghi
(registry) tam thdi. Sau d6 mét don vi it vé& tim kiém bd chda chi
lénh dé tim ra cdc chi 1énh d4 hoan t4t vén khong con phu thudc vio
dit liéu nia trén cdc chi lénh khdc d€ chay hodc ¢6 cdc dy dodn
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nhdnh chua duge phan tich. Néu bat ky chi 1énh hoan tit nhu vay
duge tim thdy, két qua dugc chuyén sang bd nhé bsi don vi rit vé
ho#c kién tric Intel chudn thich hgp theo tht ty ma ching da dugc
cdp pht ban diu. Sau dé chiing duge rut vé tir bé chyda.

Vé co bdn sy thye thi déng loai bé rang bude va tinh phu thude vao
trinh tur chi lénh tuyén tinh. Bang cach thic ddy su thye thi chi 1énh
khéng theo thd ty, né c6 thé lam cho cdc don vi chi 1énh hoat dong
thay vi dgi dit liéu tir bd nhé. Mac du cédc chi 1énh cé6 thé duge du
dodn va dugce thyc thi khong theo thi ty nhung cdc két qua duge
chuyén theo thi tiy gdc dé tranh lam phd v hodc thay d8i dong chay
chuong trinh. Piéu nay cho phép cdc bd xif 1y trong thd hé P 6 chay
phan mém kién trac Intel hién ¢6 chinh xdc nhu cdc bd xi ly Pentium
(th€ hé P 5) va cdc b x{ 1y trude ddy - néi chung nhanh hon nhiéu.

Kién tric Dual Independent Bus (DIB)

Kién tric Dual Independent Bus (DIB) da 1a mét céi ti€n khdc
duge thye thi d4u tién trong cdc bo xir Iy the hé thd sdu clia Intel va
AMD. DIB d4 dugc tao dé cdi thién bing théng bus va thyc thi cia b
xd ly. C6 hai bus I/O 4 liéu doc 1ap (kép) cho phép bé xit 1y truy cap
dit lidu tir mét trong hai bus mft cdch doc l4p va song song thay vi
theo médt cdch trinh ty don (nhu trong mét hé thong mot bus). Bus xd
ly chinh (thutng dugc goi front-side) la giao dién giita bd xi 1y va
motherboard hoéc chipset. Bus thd hai (back-side) trong mét bd xi ly
¢6 DIB duge s& dung cho cache L2 cho phép né chay vdi cdc téc dd
nhanh hon nhiéu so vdi néu né chia sé bus xi ly chinh.

Hai bus tao nén kién trtic DIB: bus cache L2 va bus CPU chinh
thutng duge goi la FSB (fron-side bus). Cde bd x ly P6 tif Pentium
Pro d&n Celeron, Pentium II/I11/4 va cdc by x7 1§ Athlor/Duron cé thé
st dung cd hai bus ciing mét lic, loai béd mot di€m thit nghén & d6.
Kié&n tric bus kép cho phép cache L2 cia cde bd x 1§ méi hon chay
véi téc d¢ tdi da bén trong 16i x 1y trén mdt bus dac 1ap, d€ cho bus
CPU (FS8B) chinh x( 1y dit liéu binh thudng chdy vao va ra chip. Hai
bus chay véi cdc téc d6 khdc nhau. Front-side bus (bus mat truge)
hodic bus CPU chinh dugc ghép d6i véi tdc d6 cla motherboard trong
khi back-side hus (bus méat sau) ho#ic bus cache L2 dugc ghép déi véi
toe d§ x( 1y cua 16i. Khi tin s8 cda cdc bd x¥ Iy téng lén, tde do cda
cache L2 ciing ting theo.

Diéu c6t y&u dé€ thyc thi DIB 14 di chuyén bd nhé cache L2 ra khai
motherboard va dua vao khéi b xr ly. Cache L1 d4 luén 12 mat phén
truc ti€p cda khudn b xi 1y, nhung L2 16n hon va ban ddu phii ndm
bén ngoai. Bing cach di chuyén cache L2 vao bd xt 1y, cache L2 ¢é

thé chay vdi téc d6 gdn nhu eache L1, nhanh hon nhidu so véi bus
motherboard ho&c bd x lIy.
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DIB cing cho phép bus hé théng thyc hién nhiéu giac tdc déng
thoi (thay vi cde giao tdc trinh ty don) gia ting dong théng tin trong
hé thong va téng sy thyc thi. N6i chung kién trae DIB cung cap 1én

dén gdp ba lan sy thye thi bang théng so véi trén mot bé xit 1y kién
trac bus don.

Cac may tinh c6 hai hodc nhidu b x& 1y vat 1§ tir ldu da ¢6 modt uu
diém thye thi so v6i cde may tinh ¢6 mdt bd x¥ 1y khi hé didu hanh
hé tr¢g nhiéu by xit 1y, diéu ndy tuong tu v6i Windows NT 4.0, 2000,
XP Professional va Linux. Tuy nhié&n, cic motherboard va hé thdong cé
by xif 1y kép da ludn dit hon cdc hé théng c6 mét bd xit 1y tuong
duong va viéc ning cdp mot he théng ec6 kha nang xu 1y kép 1én
trang thai ¢é thé khé do nhu ciu tuong hop cac téc d6 va thong 86 bd
xit 1y. Tuy nhién, céng nghé Hyperthreading (HT) méi cda Intel cho
phép méot bo xit 1y xii 1y hai tap hgp chi 1énh doc lap ciing mét lae. Vé
cd ban cong nghé HT chuyén ddi mét bd x Iy vat Iy thanh hao bd xit
ly Ao. .

Ban dau Intel gidi thiéu cong nghé HT trong ddong bd xit 1y Xeon
cda né cho cde server vao thang 3 nam 2002. Céng nghé HT cho phép
cac server da xi ly hoat dong nhu thé ching d& duge cai dat bo xi ly
nhiéu gdp doi. Céng nghé HT da duge gidi thiéu trén cdc bd xi 1y
loai workstation Xeon véi mét bd x 1y hé théng bus 533MHz va dugc
dua vao cdc by xt Iy PC véi mot bd x& 1y Pentium 4 3.06GHz vao
thdng 11 nam 2002. Ké tir d6 cong nghé HT di xuat hién trén cdc bd
xU 1y Pentium 4 desktop tir 2.4GHz d€n 3.6HGHz va cdc bj x ly
Pentium 4 di ddéng tir 2.66GHz dén 3.46GHz vdi cdc bd xit ¥ nhanh
hon st dung 161 Prescott.

Siéu phén Iludng hoat dong nhu thé nio?

Bén trong mét bd xit 1y dugc van hanh bing HT c6 hai tap hop
thanh ghi da nang, cdc thanh ghi diéu khién va nhitng thanh phén
kién tric khdc nhung cd+hai b xt 1y 16 gic chia sé cing mot cache,
cde don vi thye thi va bus. Trong sudt cdc hoat dong, mdi bd xi 1y 16
gic x7 Iy mét ludng don (xem hinh 4.14).
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CPU don

. Ludng 1

Cac CPU 2
vitly kép Luéng 2

[I CPU ranh

CPU duge
siéu phan
ludng

Hinh 4.14 Mot b xir 1y vGi cong nghe HT dugc van hanh cé thé 18p ddy thdi gian
ranh bdng mot ti€n trinh thi hai, cai thién sy da nhiém (multitasking) va sy thuc thi
cia cdc (ng dyng don da ludng.

Mac du chia sé mot s6 thanh phan xi 1y ¢6 nghia 1a toan bo téc do
cia hé thong dugc van hanh bing HT khong cao biing mot hé thong
xtf 1y kép thue sy, toc do tang 25% trd 1én c6 thé dat duge khi nhidu
Ung dung ho#c mot tng dung da luéng dugc chay.

Cac yéu cdu vé siéu phan ludny

Bo xtt ly PC d4u tién dugc van hanh biing HT 1a Pentium 4 Intel
3.06GHz. T4t cd model Pentium 4 nhanh hon ciing hd trg céng nghé
HT, tdt cd cdc b xi ly 2.4 GHz va nhanh hon vén s dung bus
800MHz ciing vay. Tuy nhién, mdt by x ly Pentium 4 dugc van hanh
bang HT khéong thé mang lai cho hé théng ciia ban nhitng lgi ich cia
cdong nghé HT. Ban ciing cAn nhitng thanh phan sau day:

& Mot motherboard (chipset) tuong thich. N6 cé thé cdn mét
bdan ndng cdp BIOS.

& Sy hé trg BIOS dé mé/tdt cong nghé HT. Néu hé didu hanh
khéng hé trg cong nghé HT, ban nén tdt tinh ndang nay.

Mot hé diéu hanh tuong thich ching han nhu Windows XP Home
hﬁg_g Professional Editions. Khi tinh ning siéu phan luéng dugc mé
cho nhitng hé thong nay, Device Manager thé hién hai bo xu ly.
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Mic du Windows NT 4.0 va Windows 2000 duge thiét k& d€ si
dung nhiédu bd xi Iy vat 1y nhung cong nghé HT doi héi cdc phin tdi
vu héa hé diéu hanh riéng biét dé hoat dong chinh xdc. Céc bang
phan phdi Linux dua vao nhan (kernel) 2.4.18 va cao hon ciing hd trg
cong nghé HT.

Cédc k&t qua thd nghiém ban ddu cho thiy cong nghé HT d4 gia
tdng tot su thue thi trong cdc dng dung hién ¢é. Sau khi cédc dng dung
duge viét lai dé c6 thé nhén biét HT, sy thyc thi van ting thém nia.

Cic bd xv 1y di dong Intel

Cdc phan sau day trinh bay chi tiét cdc bd xir 1y di dong riéng bjét
ma Intel 44 gidi thidu bat dau vdi cdc bd xit Iy SL Enhanced 486 cho

d&n cdc bd xt 1§ Mobile Pentium 4, Mobile Pentium 4-M, va Pentium
M mdi nhat.

Cac hd xif 1y SL-Enhanced 48§

Céc bd xid 1y Intel486SL cling nhu cde b x 1y SL-enhanced SX,
DX2 va DX4 (v6i cdng nghé SL) da duge s dung trong mbt sd hé
théng laptop va nhitng hé théng x4ch tay khac trong suft nhitng nam
1990. Céc phién ban DX2 va DX4 la cdc phién bdn hai va ba nhip,
tang dang k& téc do va su thuc thi cda chip.

Sau day 1a mdt phan tém tdt vé nhitng tinh ning cia 486.
& L6 s6 nguyén RISC (reduced instruction set) 32 bit

& Cach L2 duge hop nhét tréen khuén 8KB (SL/SX, DX2) hogc
16KB (DX4)

¥ Sy hé trg cho 4GB (gigabyte) bé nhdé vt ly

& Sy hd tro cho 64TB (terabyte) bé nhé do

& BPon vi ddu déng trén chip (bé ddng xi ly todn hoc)
& Sy thyc thi mét chu ky trén mébi chi lénh

& Bus CPU 32 bit 33MHz (thong luong 133MB)

& Cbng nghé SL

& System Management Mode (SMM)

& Déay dia chi bus di liéu ngoai 32 bit

486 st dung mot bus dif idu x 1y rong 32 bit (4 byte) nghia la né di
chuyén 4 byte mdi chu ky trén bus xi ly. V6i mot tée dé bus la
33MHz, téc dd nay bing véi tong thong lugng 133MBps. 486 ciing ¢
mét bus dia chi 32 bit nghia la né c6 thé x 1y 2 lily thita 32 byte bd
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nhéd tde 14 4GB. Tuy nhién, hiu hét céc chipset duge stt dung vdi 486
giéi han bd nhd t3i da chi trong 64MB tré xudng.

Y tuéng chinh véi hdu hét cde b xt ly di dong la thu gon ching
cang nhé cang t&t dé sau d6 cho phép ching chay véi cdc dién ap
thap hon va tiét kiém dién. Cdc bd xi 1y Mobile Pentium 200MHz va
233MHz c¢6 cong nghé MMX (duge dit tén ma 1a Tillamook) 14 cdc
sén phdm diu tién duge sdn xudt sit dung cong nghé tién trinh 0.25
micron. Intel cling san xudt cac bé xit 1y Mobile Pentium MMX 300MHz,
266MHz, va 166MHz trén ti€n trinh 0.25 micron.

Ti€n trinh sdn xudt 0.25 micron va cong nghé gidm dién dp cda
Intel d4 gidm dién ap 15i tit 2.45V xudng 1.8V (2.0V cho phién ban
266MHz va giao dién 1/0 tix 3.3V xudng 2.5V, tuong Ung v6i cic bd xi
Iy th& hé trude. Tién trinh sdn xuit 0.25 micron tang t6c d6 chip lén
dén 60% trong khi gidm viéc tidu thu cong suit (1én dén 53%) so v6i
cdc by xit Iy Mobile Pentium 166MHz c6 cong nghé MMX trén tién
trinh 0.35 micron. Viéc gidm dién 4p nay cung cap cdc tdc dd cao hon
vdi viée sd dung nang lugng pin it hon va viée si dung nhiét it hon.
Viéc st dung céng sudt dién hinh c¢6 thé duge gidm tir 7.7W cho céc
bd xu 1y Mobile Pentium 166 MHz c6 céng nghé MMX trén tié€n trinh
0.35 thanh 3. WIDTH cho bd x 1y 233MHz. Nhitng cai tié€n nay thé
hi¢n mot sy gidm tidu thy coéng sudt gdn 50%.

Mac du Intel da phan 16n thay thé& cdc b xit I Mobile Pentium cia
né bang biing cdc bd xit Iy Mobile Pentium IIII1I/4/M va Mobile Celeron,
nhung sy tiét kiém cdng sudt va nhiét tién phong trong dong Mobile
Pentium van tdn tai ¢ dang cai ti&n trong cdc bé xt Iy méi hon nay
danh cho edc hé théng x4ch tay.

Intel ciing d& san xudt cdc chip Pentium (khong phdi MMX) chinh
qui vdi tdc do 75, 100, 120, 133 va 150 MHz dé sit dung trong cdc hé
thong xdch tay cdp th&p. Nhitng chip nay st dung céng nghé gidm
dién ap (VRT) nghia 1a ching tiéu thu 3.3V chudn tit motherboard
nhung bén chiing van hanh trén chi 2.9V (3.1V cho model 150MHz).
Mic dir ddy khong phii 1a mét sy gidm dang k& nhu da duge ching
minh trong cdc chip xt 1y 0.25 micron, nhung VRT van gidm toan bd
viéc tiéu thy cong sudt va sy tao nhiét cda cdc bo x¥ Iy nay. Cdc bd
xu Iy nay khong con duge sidn xudt nita, nhung ching s& xuit hién
trong cac mdy tinh laptop ddi cti hon ma ban cé thé c6 hodc gip phai.

Modife Pentium Il va Wi

Vao thdng 4 ndm 1998, Intel da théng bdo cdc bd xit Iy Mobile
Pentium IT dau tién. Chay véi téc d¢ 233MHz, va 266MHz, nhitng bd
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xit 1y nay ciing d4 duge sdn xudl bing cdch st dung cing mot tién
trinh 0.25 micron duge su dung bdi Mobile Pentium MMX. Véi mét
dién 161 1a 1.7V va mét dién d4p dém [/O 1la 1.8V, chiang chay vdi cac
miic dién 4p tham chi thdp hon cac mic dién 4p Pentium MMX tugng
dng. Mic du véi 8.6W, mot Pentium I1 266MHz tiéu thy nhiéu cong
sudt hon mdt Pentium MMX chay véi cing mét tdc dd, ban phai xem
xét rang Pentium II c¢é mdt cache L2 tich hgp trong khi Pentium
MMX vé6i 4.5W thi khong.

Dé gidm viéc tiéu thy dién va sy tich ldy nhiét trong khi duy tri
téc 4o, Intel da tdi thiét ké Mobile Pentium Il vaoe cudi nim 1998 dé
st dung mét phuong phap khac nhiim xi Iy cache L2. Mobile Pentium
II ban ddu di s& dung mét cache L2 512KB chay vdi ntia t8c 49 CPU,
ging nhu b xir 1y Pentium II desktop, nhimng kiéu thiét ké duge sia
d6i thay dd6i thanh mét cache L2 trén khudn tich h¢p chi 256KB,
nhung chay véi cing mét tdc 46 nhu CPU. Bang cdch san xuat cache
nay truc ti€p 1én trén khudn bd xi 1y, né chay vdi cing mot toe do
nhu 16i x& 1y va st dung it cong sudt hon cache ngoai chdm hon.

Mobile Pentium III 1& mét phién bdn cdi ti&€n cia Mobile Pentium
II ciing s& dung mét cache L2 256 trén khuén, nhung vdi mot sd cai
ti€n thiét k& bao gém viéc s dung kién trdic .18-micron, cde dién 4p
16i bAt ddu tir 1.7V (cho cdc phién bian 1GHz va 900MHz) dén t6i
thidu 1.1V (cho cdc phién ban 500MHz) va cong nghé ti&t kiém dién
SpeedStep cho cdc phién bian 600MHz vA nhanh hon. P& gidm kich
¢, hau h&t cdc phién ban clia Mobile Pentium I1I st dung khéi BGA 2
va micro-PGA 2. Mobile Pentium I1I ciing hé trg 7 trang théi nhip cho
mot day ché& do tidt kidm dién nhiéu hon so véi trén cdc bé xd 1y di
dong trude day.

Bing 4.3 liét ké toc 49, tién trinh sdn xudt va cdc thong so dién 4p
cho cdc CPU Mobile Pentium II va III va Mobile Celeron dugc san
xuit bdi Intel.

Bing 4.3 Cac théng s b xir ly di dGng Intel )
Pién 4p xir Iy Toc A6 16i Tdc df bus  Tién trinh Pién adp loi B6& 0ém 10

san xuét
Pentium 75MHz 50MHz 0.35 micron 2.9V 3.3V
Pentium 100MHz 66MHz (.35 micron 2.9V 3.3V
Pentium 120MHz 60MHz 0.35 micron 2.9V 3.3V
Pentium 133MHz2 66MHz 0.35 micron 2.9V 3.3v
Pentium 150MHz 60MHz 0.35 micron 3.1V 3.3v
Pentium/MMX  120MHz 60MHz 0.35 micron  2.45V 33V
Pentium/MMX  133MHz 66MHz 0.35 micron  2.45V KA

PentiumMMX  150MHz 60MHz 0.35 micron  2.45V 3.3V
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Pentium/MMX
Pentium/MMX
Pentium/MMX
Pentium/MMX
Pentium/MMX
Pentium/MMX
Pentium ||
Pentium Il
Pentium I
Pentium 1)
Pentium I
Pentium Il
Celeron
Celeran
Celeron
Celeron
Geleron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Celeron
Geleron
Pentium [l|
Pentium [l|
Pentium II|
Pentium 111
Pentium 1)
Pentium 11§
Pentium {lI
Pentium M
Pentium [l|

166MHz
166MHz
200MHz
233MHz
266MHz
300MHz
233MHz
266MHz
300MHz
J33MHz
366MHz
400MHz
266MHz-LV
266MHz
300MHz
333MHz
366MHz
400MHz
433MHz
466MHz
400MHz-LV
450MHz
500MHz-LV
500MHz
550MHz
600MHz
650MHz
700MHz
750MHz
400MHz
450MHz
500MHz
500MHz-ULV
G600MHz-LV
600MHz
650MHz
700MHz
700MHz-LV

66MHz
66MHz
66MHz
66MHz
GB6MHz
66MHz
66MHz
66MHz
66MHz
66MHz
66MHz
B66MHz
66MHz
66MHz
66MHz
66MHz
66MHz
66MHz
66MHz
66MHz
100MHz
100MH;z
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MHz
100MH;z
100MHz
100MHz
100MHz
100MHz

0.35 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.25 micron
0.2% micron
0.25 micrgn
0.25 micron
0.25 micron
0.25 micron
(.25 micron
0.25 micron
0.25 micron
0.25 micron
0.18 micron
0.18 micron
0.18 micron
.18 micron
(.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron
0.18 micron

2.45V
1.8V
1.8V
1.8V
2.0V
2.0V
1.7v
1.7V
1.6V
1.6V
1.6V
1.6V
1.5V
1.6V
1.6V
1.6V
1.6V
1.6V
1.9v
1.9v
1.35V
1.6V
1.35V
1.6V
1.6V
1.6V
1.6V
1.6V
1.6V
1.35V
1.6V
1.6V

3.3V
2.5V
2.5V
2.5V
2.5V
2.5V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
18V
1.8V
1.8V
1.8V
1.5V
15V
1.5V
1.5V
1.5V
1.5V
1.5V
1.5V
1.5V
1.5V
1.5V
1.5V

1.1/0.975V[1] 1.5V

1.35/1.1V[1]
1.6/1.35V[1]
1.6/1.35V([1]
1.6:1.35V[1)
1.35/1.1V[1]

1.5V
1.5V
1.5V
1.5V
1.5V
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Pentium HI 750MHz 100MHz 0.18 micron  1.6/1.35V[1} 1.5V
Pentium [l| 800MHz 100MHz 0.18 micron  1.6/1.35V[1] 1.5V
Pentium II| 850MHz 100MHz 0.18 micron  1.6/1.35V[1] 1.5V
Penttum || 900MHz 100MHz 0.18 micron  1.7/1.35V[1] 1.5V
Pentium ) 1GHz 100MHz C.18 micron  1.7/1.35V[1] 1.5V

LV = dign dp thip (low voltage)
ULV = dign ap cyc thap (ultra low voltage)

(11 S dung céng nghé Intel SpeedStep, tuy chon chuyén sang tdc
d6 va dién dp thdp hon dé bdo toan tudi tho pin

CAc budc bd xid ly Mobile Pentiam

Nhu véi by xi 1y desktop cia Intel, cdc chip cia dong bd xi ly di
dong trai qua sy phdt trién lién tuc va duge chinh sia dudi dang céc
budc von két nhip cdc hidu chinh va tinh chinh vao tién trinh sin
xudt phdn cing.

GHI CHU

Cac bg xir If Mobile Pentium, Mobile Pentium MMX, va Mobile Pentium Il khang con duge sin xust
nia, nhing ban van cd the thiy chiing.

Bang 4.4 va 4.5 liét ké cdc phién ban va budc khac nhau cho cac b
xt 1¥ Mobile Pentium va Mobile Pentium MMX.

Béng 4.4 C4c phiga bin va bwdc bd xir Iy Mobile Pentium

Loai Ho Model Budc Budc Mfg Ldi/bus Sq' thiing Chui thich
s ki
thujt
0 5 2 1 B1 75/50 Q0601 TCP
0 5 2 2 B3 75/50 Q0606  TCP
0 5 2 2 B3 75/50 SX951 TCP
0/2 5 2 4 85 75/50 Q0704  TCP
0 ] 2 4 B5 75/50 SX975 TGP
0 5 2 5 ;2 75/50 Qo725 TGP
0 5 2 5 c2 75/50 SK079 TGP
0 5 2 5 mA1 75/50 Q0688  VRT, TCP
0 5 2 5 mA1 75/50 Q0689  VRT
0 5 2 5 mA1 90/60 Q0694  VRT, TCP
0 5 2 5 mA1 90/60 Q0695  VRT
0 5 2 5 mA1 75/50 8K089 VRT, TCP
0 5 2 5 mA1 75/50 SKG91 VRT



142

Chugng 4 - Cac bd xirly

OODDC‘JOOGDDODDDDDDDOOODDDDDOODDGDODDODD

D Oh LA Lh Ch €N O G QOGN h Lt h TN hnn N nnnnoano i anon On

l'\J!'\JI‘\JI'\Jf\JI‘\)I‘\)I‘\.‘JI\JI\JI\)MMI\JI\JI’\JI’\D“-.I‘-J“-.I“\J‘NJ‘*-J‘\J“J*\J"\J‘*J‘*JNNNNNMMMM

nnnoonnnnonnnnc‘)onoooocooccooommmmmmmmm

mA1
mA1
mcB1
me¢B1
mcB1
mcB1
mcB1
mcB1
mcB1
mA4
mA4
mAd4
mA4
mA4
mAd
mA4
mA4
mA4
mA4
mA4
mA4
mecCo
mcC0
mcCO
mcCO
mcGO
mcCO
mcCO
mcGO
mcGO
mcCO
mcCO
mcCO
meCo
mcCO
mcCl
mcCO
mcGO

90/60

90/60

100/66
120/60
120/60
100/66
120/60
120/60
120/60
75/80

75/50

90/60

90/60

100/66
100/66
75/50

75150

90760

90/60

100/66
100/66
100/66
120/60
120/60
133/66
133/66
150/60
150/60
150/60
75/50

100/66
100/66
120/60
120/60
120/60
133/66
133/66
150/60

SK090
SK092
0884
Qo779
Q0808
SY029
SK113
SK118
SX999
Q0848
Q0851
Q0849
Q0852
Q0850
Q0853
SK119
SK122
5K120
SK123
SK121
SK124

Q0887

Q0879
Q0880
Qo881
Q0882
Q024

Q0906
Q040

5Y056
5Y020
SY046
SY021
SY027
§Y030
SY01g
Syozs
SY061

VRT. TCP
VRT

VRT, TGP
YRT. TCP

VRT, TCP
VRT, TCP
VRT, TGP

VRT, TCP
VRT
VRT, TCP
VRT
VRT, TCP
VRT
VRT, TCP
VRT
VRT, TCP
VRT
VRT, TGP
VRT
VRT, TGP
VRT, TCP
31V
VRT, TCP
3V
VRT, TCP
TCP, 3.1V
VRT
VRT/TCP
VRT/TCP
31V
VRT, TCP
3.1V

VRT, TGP
3
VRT, TCP
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0 5 2 C meCO  150/60  SY043 TGP, 3.1V
0 5 2 C meCO  150/60  SYD58  VRT

0 5 2 6 EO 75/50 Q0846  TCP

0 5 2 6 EQ 75/50  SY009  TCP

Bdng 4.5 Cac phién bdn va budc bo xir Iy Mobile Pentium MMX
Loai Hg Model  Budc Bude Mfg Léi/bus S6 théng Chid thich

s@ ky

thust
mxA3 150/60 Q016 ES. TCP. 2.285V
mxA3 150/60 Q061 ES. PPGA, 2.285V
mxA3 166/66 Q017 ES, TCP, 2.285V
mxA3 166/66 Q062 ES, PPGA, 2.285V

mxA3 150/60  SL22G TGP, 2.283V
mxA3 150/60  SL246 PPGA, 2.285V
mxA3 166/66  SL22F TCP, 2.283V
mxA3 166/66  SL237 PPGA, 2.285V
mxB1 120/60 Q230 ES, TCP, 2.2V
mxB1 133/66 Q130 ES, TCP, 2.285V
mxB1 133/66 Q129 ES, PPGA, 2.285V
mxB1 150/60 Q116 ES, TCP, 2.285V
mxB1 150/60 (1128 ES, PPGA, 2.285V
mxB1 166/66 Q115 ES, TCP, 2.285V
mxB1 166/66 Q127 ES, PPGA, 2.285V
mxB1 133/66  SL27D TCP, 2.285V
mxB1 133/66  SL27C PPGA, 2.285V
mxB1 150/60  SL26U TCP, 2.285V
mxB1 150/60  SL27B PPGA, 2.285V
mxB1 166/66  SL26T TCP, 2.285V
mxB1 166/66  SL27A PPGA, 2.285V
myAQ 166/66 Q255 TGP, 1.8V

myAD 200/66 Q146 TCP, 1.8V

myAD 233/66 Q147 TCP, 1.8V

myAQ 200/66  SL28P TCP, 1.8V

myAQ 233/66  Si28Q TGP, 1.8V

0 5 8 1 myAQ 266/66 Q250 TGP, 2.0V

ES = Enginsering Sample, Cdc chip nay khdqg dugc bdn qua cdc kénh théng thudng, nhing
dugc thiét ké cho nhilng muc dich phat trién va tha nghiém.

STP = Bude ¢B1 tudng duang 16 gic véi bude ¢ 2, nhung trén mét tign tinh sdn xudt khée,

[ove B e T e R e Y e B v Y o B e T . R e T . R . I . R o R o T o Y e R . . B . R - I o Y o O e Y o Y e
Ly Ln LN N Lo noon o nonnononon O nCn O
a0 o - B o - T o = B o - QN N O N T T T O S A N C N ST T e S A
e T TR - I 9% T O B % B L B 'S T o R ' S o S L TR % B L B o S~ A~ S A T o G
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Bu6c meB1 tuong ditgng 16 gic vdi bude cB1 ngoai trif nd khdng hé trg (DP. APIC, hodc FRC).
Cdc bude meB1. mA 1. mA 4 va meC0 cilng st dungVRT (voltage-reduction technology -
cong nghé gidm dién dp) cua Intel va c6 sdn trong khoi TCP hodc SPGA, chil yéu dé hé trg
cdc dng dung di dbng. mxA 3 tudng diong 16 gic véi bude xA 3 (ngoai trit né khong hd trg
DP hodc APIC).

TCP = Tape Carrier Package
PPGA = Plastic PGA
VRT = Voltage-Reduction Technoiogy

2.285V = D4y 1a mgt b xur Iy Mobile Pentium voi cong nghé MMX ¢cé mot dién 4p hoat
déng 16/ 14 2.285V - 2.665V

1.8V = Ddy & mét bo xi ly Mobile Pentium v6i cong nghé MMX c6 mét dién 4p hoat déng
161 la 1.665V - 1.935V va mdt dign dp hoat ddng 1/0 12 2.375V-2 625V

2.2V = Ddy Id mét b6 xu Iy Mobile Pentium vii cong nghé MMX ¢6 mét dién 4p hoat déng
1ai 2.10V-2 34V

2.0V = Ddy la mgt b6 xir ly Mobile Pentium vdi ¢cOng nghé MMX ¢ mét dién 4p hoat dong
10 14 1.850V-150V va mét dién 4p hoat dong I/0 1a 2.375V-2.625V

Bang 4.6 liét ké cdc buée cho cdc bd xit Iy Mobile Pentium I trong
mobile module. maobile minicartridge va cdc dang khac

Bdng 4.6 Cdc budc b x{ Iy Mohile Pentium II

Ho Mode! Budc 16i Kiche¢d Tdc 88 Théng sb Ldisbus Ghi chi
cache cache L2
L2 (KB)

6 5 mdAD 512 1/2 core  SLZKH 233/66 MC 1.7V

6 5 mdAQ 512 1/2 core  SL2KJ 266/66  MC, 1.7V

] 5 mmdAD 512 1/2 core  PMD233 233/66 MMO, 1.7V
6 5 mmdA0 512 1/2 core  PMD266 266/66 MMO, 1.7V
6 5 mdBO 512 1/2 core SL2RS 300/66  MC, 1.6V1
6 5 mdB0 512 1/2 core  SL2RR 266/66 MG, 1.6\
6 5 mdB0 512 1/2 core  SL2RQ 233/66 MG, 1.6V1
6 5 mdxAD 256 core SL32M 266/66  MC, 1.6V1
] 5 mdxAQ 256 core SL32N 300/66 MG, 1.6V1
6 5 mdxAD 256 core SE32P 333/66 MG, 1.6\V1
6 5 mdxAQ 256 core SL36Z 366/66 MG, 1.6V1
6 5 mdhAQ 256 core sL3a2q 266/66  BG, 1.6V2
6 5 mdbAQ 256 core SL32R 300/66  BG, 1.6V2
6 5 mdbAD 256 core SL328 333/66  BG, 1.6V2
] 5 mdbAQ 256 core SL3AG 366/66 BG, 1.6V2
6 5 mdbAQ 256 core SL3DR 266/66  BG, 1.5V

6 5 mdbAQ 256 core SL3HH 266/66 PG, 1.6V2
6 5 mdbAQ 256 core SL3IHJ 300/66 PG, 1.6V2
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6 5 mdbA0 256 core SL3HK 333/66 PG, 1.6v2
6 5 mdbAQ 256 core SL3HL 366/66 PG, 1.6v2
1.7V = Dién dp b xd Iy 10i 13 1.7V cho cde b x7 Iy Mobile Pentium nay

1.6V1 = Dign 4p b x v 167 13 1.6V+/- 120mV cho cdc bg xit Iy ndy

1.6V2 = Bign dp b x7 Iy 18i 12 1.6V +/- 135mV cho cdc b xit Iy ndy

1.5V = Dién dp b x Iy 167 13 1.6V +/ 135mV cho bd xit Iy ndy

MC = B x1 Iy Mobile Pentium I duge tp trong mét minicartridge

MMO = B6 xi Iy Mobile Pentium It duge Hp trong mét mobile module k& c North Bridge
440BX

BG = B4 xit Iy Mobile Pentium I trong kh6i BGA d€ ldp trén bé m§t kin ddo
Program = B6 xi ly Mobile Pentium Il trong mét khéi micro-PGA 1

Céc b xi Iy va budc Mabile Pentium HI

Mobile Pentium III d4 c¢é sin trong mét s6 model va budc cé thé
phéan biét bing cdc s8 théng s0 k¥ thuit clia chiing va nhitng chi tiét
khde (xem bang 4.7).

Bang 4.7 C4c model va cdc phdn chinh sita bG xir ly Mobile Pentium 11}
T8c 6 Bu6c Théng Budc CPUID Cache C6ng Bude tdc Dién  He sb

(MHz) tdc a6 sb L2 sudt 4§ (W) ap hinh
(MHz) (W) ddng
400 — SL3DU  BA2 0681 256K 101 — 1.35v BGA2
400 — SL43K BBO 0683 256K 10.1 — 1.35V BGA2
400 — SL4JN BCO 0686 256K 101 — 1.35V BGA2
450 —_ SL3KX PA2 0681 256K 155 — 1.6V BGA2
450 — St43L BBO 0683 256K 155 — 1.6V BGA2
450 — SL4JA  BCO 0686 256K 155 — 1.6V BGA2
450 — sL4Ja PG 0686 256K 155 — 1.6V PGA2Z
450 —_ SL3RF PA2 0681 256K 155 — 1.6V PGA2
450 —_ SL3LG PA2 0681 256K 155 — 1.6V PGA2
450 —_ SL43N  PBO 0683 256K 155 — 1.6V PGA2
450 — PML45 MAZ 0681 256K 141 — 1.6/1.35V MMC-2
00200
1AA
450 — PML45 MBO 0683 256K 141 — 1.6/1.35V MMC-2
00210
1AB
450 — PML45 MCO 0686 256K 141 — 1.6V MMC-2
00220

1AC
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500 — SL3DT BA2 0681 256K 16.8 — 1.6V BGA2
500 — SL43M BBO 0683 256K 168 — 1.6V BGA2
500 — SL3PK BA2 0681 256K 101 — 135V BGA2
500 —  SL43Z BBO 0683 256K 1041 — 135V BGA?
500 —  SL4JB BCO 0686 256K 155 — 1.6V BGA2
500 —  SL4JP BCO 0686 256K 101 — 135V BGA2
500 300 SL4ZH BCO 0686 256K 8.1 45 1.1/0.975V BGA2
500 —  SL4JR PCO 0686 256K 168 — 1.6V PGA2
500 —  SL3RG PA2 0681 256K 168 —— 16V PGA2
500 —  SL3DW PA2 0681 256K 168 — 1.6V PGA2
500 —  SL43P PBO 0683 256K 168 1.6V PGA2
500 — PMLS0 MA2 0681 256K 150 - 1.6V MMC-2
00200
1AA
500 — PML50 MBO 0683 256K 150 — 1.6V MMC-2
00210
1AB
500 — PML50 MCO 0686 256K 150 — 1.6V MMC-2
00220 '
1AC

600 500  SL3PM PA2 0681 256K 20.0 122 1.6/1.35V BGA2
600 500 SL43Y BA2 0683 256K 200 122 1.6/1.35V BGA2
600 500 SL4GH BBO 0683 256K 144 8.1 1.35/1.1V BGA2
600 500  SL4JH BCO 0686 256K 158 &7 1.6/1.35V BGA2
600 500 SL4IM BCO 0686 256K 144 8.1 1.35/1.1V BGA2
600 500 SL4JX PCO 0686 256K 200 122 1.6/1.35V PGA2
600 500 SL3TP PA2 0681 256K 20.0 122 1.6/1.35V PGA2
600 500 SL3PM  PA2 0681 256K 200 122 1.6/1.35V PGA2 -
600 500  SL443 PBO 0683 256K 20.0 12.2 1.6/1.35V PGA2
600 500 PMLG0 MA2 0681 256K 166 122 1.6/1.35V MMC-2
00200
1AA
600 500 PMLEO MBO 0683 256K 166 12.2 1.6/1.35V MMG-2
00210
1AB
600 500 PMMB0 MCO 0686 256K 166 12.2 1.6/1.35V MMC-2
00220
1AC
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650 500 SL3PG BA2 0681 256K 215 122 1.6/1.35V BGA2
650 500 SL43X BBD 0683 256K 215 12.2 1.6/1.35V BGA2
650 500 St4Js  BCO 0686 256K 215 122 1.6/1.35V BGA2
650 500 SL4JY  PCO 0686 256K 215 122 1.6/1.35V PGA2
650 500 SL3TQ PA2 0681 256K 215 122 1.6/1.35V PGA2
650 500 SL3PL PA2 0681 256K 215 122 1.6/1.35V PGA2
650 500 SL442 PBO 0683 256K 215 122 1.6/1 .35V PGA2
650 500 PMLES MA2 0681 256K 17.8 122 1.6/1.35V MMC-2
00200
1AA
650 500 PMMB5 MBO 0683 256K 17.8 122 1.6/1.35V MMC-2
00210
1AB
650 500 PMMG5 MCO 0686 256K 178 122 1.6/1.35V MMC-2
00210
1AC
700 500 SLE6R  BCO 0686 256K 161 841 1.35/1.1V BGA2
700 550 SL3Z7 BBOD 0683 256K 22.0 13.2 1.6/1.35V BGA2
700 550 SL4JK  BCO 0686 256K 22.0 132 1.6/1.35V BGA2
700 550 SL4JZ  PCO 0683 256K 22.0 13.2 1.6/1.35V PGA2
700 550 SL40L  PBO 0683 256K 220 13.4 1.6/1.35V PGA2
700 550 SL378 PBO 0683 256K 220 134 1.6/1.35V PGA2
700 550 PMM70 MBO 0683 256K 191 134 1.6/1.35V MMC-2
00210
1AA
700 550 PMM70 MCO 0686 256K 191 134 1.6/1.35V MMC-2
00220
1AB
750 600 SL4JL  BGO 0686 256K 246 144 1.6/1.35V BGA2
750 600 SL54A  BDO 068A 256K 246 14.4 1.6/1.35V BGA2
750 600 SL4K2 RGO 0686 256K 246 144 - 1.6/1.35V PGA2
750 600 SL53P PDO  0QBBA 256K 246 144 1.6/1.35Y PGA2
750 690 SL4ADM MBO 0683 256K 246 144 1.6/1.35V PGA2
750 600 SL44T MBO 0683 256K 246 144 1.6/1.35V PGA2
750 600 SL4AS MBO 0683 256K 246 144 1.6/1.35V BGA2
750 600 PMM75 MBO 0683 256K 246 144 1.6/1.35V MMC-2
002190
1AB
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750 600 PMM75 MBO 0683 256K 246 144 _-_1.6;’1 .35V MMC-2
00210
1AA
750 600 PMM75 MCO 0686 256K 246 14.4 1.6/1.35V MMC-2
00220
1AB
800 650 SL4AK BCO 0686 256K 259 151 1.6/1.35V BGA2
800 650 SL548 BODO 068A 256K 259 151 1.6/1.35V BGA2
800 650 SL4GT  PCD 0686 256K 259 151 1.6/1.35V PGA2
800 650 SL53M  PDO D684 256K 259 15.1 1.6/1.35V PGA?2
800 650 PMMB0O MCO 0686 256K 246 144 1.6/1.35V MMG-2
00220
1AA
850 700 SL4AG BCO 0686 256K 275 161 1.6/1.35V BGA2
850 700 SL547 BDO 068A 266K 275 16.1 1.6/1.35V BGA?2
850 700 SL4AH PCO 0686 256K 275 161 1.6/1.35V PGA2
850 700 SLS3L PDO 068A 206K 275 161 1.6/1.35V PGA2
850 700 PMM85 MCO 0686 256K 246 144 1.6/1.35vV MMC-2
00220
1AA
900 700 SL59H BGO 0686 256K  30.7 1641 1.6/1.35V BGA2
300 700 SL59J  PCO 0686 256K  30.7 16.1 1.71.35V BGA2
1000 700 SL54F  BODO 068A 256K 340 161 1.7/1.35V BGA2
1000 700 SL53S  PDO 068A 256K 340 161 1.7/1.35V PGA2
PGA 2 = HE s6 hinh ddng micro-PGA 2 (pin grid array) 498 chén
BGA 2 = H¢ s8 hinh ddng BGA 2 (Ball Grid Array 2) 495 chdn
MMC 2 = HE s& hinh déng Mobile Module Connector-2

SpeedStep = Gong ngh¢ von tiy chon chay b6 xi Iy voi t6c d6 v dién dp thép hon trong
mgt ché df battery optimized

Cic b§ xd If Mebile Pentium 4 v& Peatium 4-M

Mobile Pentium 4-M da duge gidi thiéu vao thdng 8 nim 2002 va
tugng trung cho mét thé hé mdi trong cac bs x ly. N&u b xit Iy nay
c6 mdt s6 thay vi mot tén thi né cé th€ duge goi 1a 786 bdi vi né
tugng trung cho mét the hé vugt ra khdi thé hé thd 6 trudc d6 hosc
cde by xit 1y loai 686. Mobile Pentium 4-M tin dung mot khéi Micro
Flip-Chip Pin Grid Array (micro FCPGA) 478 chan va c&m vao mot
socket mobile (mPGA 479M) PGA micro-479.
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Hinh 4.15 B xif Iy micro-FCPGA Mobile Pentium 4-M

Sau day la céc chi ti€t kj thuat chinh cho Pentium 4-M:
& Cdc téc dé bdt ddu ti 1.3GHz dén 3.2GHz tré lén

& 55 trigu transistor, mét tién trinh 0.13 micron, khuén 131
mm? (Northwood, xem hinh 4.16)

ﬂlsi"?i" Tl =
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n i‘ “
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Hinh 4.16 Pentium 4 Northwood.
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& Phdn mém tuong thich véi cdc b6 xiz ly 32 bit Intel trude day
& Bus xit Iy (front-side) chay v6i téc d¢ 400MHz

& Cde don vi 16 gic s6 hoc (ALU) chay véi tdn s6 gép doi tdn s&
161 xiz Iy

® Cong ngheé Hyperpipelined (20 tdng)
& Sy thyc thi chi lgnh khéng theo thit tu rdt sdu
& Sy du dodn nhdnh cdi tién

& Cache L1 20KB (cache vét thye thi L1 12KB céng vdi cache diz
litu L1 8KB)

& 512 KB cia cache L2 128 bit téc do 161 t61 da trén khudn cé
khd ndng két néi 8 chiéu

® Cache L2 téc do xu Iy lén dén 4GB RAM va hd tro ECC

& SSE 2 - 144 chi lgnh SSE 2 méi cho vigc xtt Iy dé hoa va ém
thanh

® Don vi ddu déng cdi tién
& Nhiéu trang thdi low power

Intel da tir bd cdc chit 6 La Mad cho mdt ky hiéu chit s6 Ardp
chuidn 4. Bén trong Pentium 4-M gidi thidu moét ki€n tric mdi ma
Intel goi 14 vi ki€n trdc NetBurst, didy 12 mét thuat ngit tiép thi,
khéng phai mét thuit ngit ki thuat. Intel s dung NetBurst d& md ta
cong nghé hyperpipelined, mét by mdy thuc thi nhanh, mét bus hé
théng t6c d9 cao (400MHz) va mdt trace cache thuc thi. Céng nghé
hyperpipelined tang gdp déi chiéu sdu 6ng dan chi lénh so v6i Pentium
III, nghia 14 d6i hdi nhiéu buéc hon va nhé hon dé thyuc thi cdc chi
1énh. DPiéu ndy c¢6 thé dudng nhu kém hiéu qud hon, nhung né cho
phép dat duge dé dang hon céc t6c d§ nhip cao hon nhidu. B méy
thue thi nhanh cho phép hai don vi 16 gic s6 hoc s6 nguyén (ALU)
chay véi tdn sudt gdp do6i tdn suft 16i x& 1y, nghia la cdc chi 1&nh c6
thé thyue thi bing mot nia chu k¥ nhip. Bus hé théng 400MHz 13 mét
bus bén dng bom chay bén ngoai mét nhip hé thong 100MHz chuyén
dit liéu bén 14n trén mdi chu ky nhip. Trace cache 13 thue thi 1a mét
cache Level 1 cé tinh thuc thi cao luu tri cde vi hoat dong duge gidi
méd khodng 12KB. Diéu nay loai bé bé gidi md chi lénh ra khéi dng
din thuc thi chinh, ting sy thye thi.

Trong s8 bus nay, bus x{ 1y téc 46 cao ddng chi ¥ nhat. V& mat ky
thudt bus x{r 1y 124 mot bus bén 6ng bom 100MHz chuyén bén l4n trén
mbi chu ky (4x), v6i mot t6c d6 hidu dung 400MHz. Béi vi bus rong 64
bit (8byte), diéu nay tao ra mét téc dé thong lugng la 3200MBps.
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Trong cdu tric noi tai ¢6 dng din 20 tAng mdi, cdc chi lénh riéng
lé dugce chia thanh nhidu tdng con hon, 1lam cho diéu nay hdu nhu
giong mét bo xd Iy RISC. That khéng may diéu nay c6 thé tang thém
s6 chu ky can d€ thyc thi cde chi 1énh néu ching khéng duge t6i wu
héa cho b xtt 1y nay. Cdc chudn trude didy chay phdn mém hién cé
cho thdy cdc bd xir Iy Pentium III hoic AMD Athlon hién c¢6 c¢6 thé dé
dang theo kip vdi hodic thim chi vugt qua Pentium 4 trong cdc tée vu
riéng biét. Tuy nhién, diéu nay thay ddi, bay gid cac dng dung dugc
tai bién dich d€ 1am viéc tron tru vdi cdu tric ¢ éng din sidu cla
Pentium 4,

Khi dugce st dung cling v@i driver cong nghé Intel SpeedStep thist
yéu, Mobile Pentium 4-M hé tr¢ céng nghé Enhanced SpeedStep vén
cho phép chuyén d8i déng thoi gian thue dién 4p va tdn sé giita hai
ché d thuc thi. Piéu nay cho phép chuyén d6i céc ti s6 bus, dién 4p
hoat déng 181 va cdc t8c do x& 1y 16i ma khong cdn xdc l4p lai hé
théng. Mobile Pentium 4 Processor M vdi cdc téc dé duge liét ké
trong bang 4.8.

Bang 4.8 Toc d§ va mirc tidu thy ¢Ong sust cia bo xif Iy Mobile Pentium 4-M

Higu sudt 6i da Ché& dg Battery-optimized

Tén s b Bién 4p Mirc tiéu thy TOc 45 t6i wu  Bigm dp  Midc tidu thy
xit Iy cdng sudt ¢ong suat
2.60 GHz 1.3V 35w 1.20GHz 1.2V 20.8W
2.50 GHz 1.3V 35w 1.20GHz 1.2V 208 W
2.40GHz 13V 35w 1.20GHz 1.2V 208 W
2.20GHz 1.3V - 35W 1.20GHz 1.2V 208 W
2.0GHz 1.3V 32w 1.20GHz 1.2V 208 W
1.90GHz 1.3V 32w 1.20GHz 1.2y 208 W
1.80GHz 1.3V 30w 1.20GHz 1.2V 208 W
1.70GHz 1.3V 24 5W 1.20GHz 1.2V 208W
1.60GHz 1.3V ow 1.20GHz 1.2V 208 W
1.90GHz 1.3V 269 W 1.20GHz 1.2V 208W
1.40GHz 1.3v 258 W 1.20GHz 1.2v 208 W

Vao thdng 2 ndm 2003, Intel d& giSi thidu Mobile Pentium 4 khéc
v6i Mobile Pentium 4-M trudc n6. Cdc diém khéc biét chinh giga
Mobile Pentium 4 va Mobile Pentium 4-M duge trinh bay trong bing
4.9,
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Bing 4.9 Cic difm khac bigt ciia bo xir Iy Mobile Pentium 4-M va Mobile Pentium 4.

Tinh nang Mobile Pentium 4-M Mobile Pentium 4
T8¢ dd bus 400MHz 533MHz

T8c db CPU Lén d&n 2.6GHz Lén d&n 3.2GHz
SpeedStep Cé Co

Siéu phan ludng Khéng Ty chon
{Hyperthreading)

Dién 4p 1.31.2v 1.51.2y

Cong sudt 35w 70W

Mobile Pentium 4 dya véo bd x(r Iy Pentium 4 desktop, nhung dugc
thigt k& d€ chay trén mét dién 4p hoi thdp hon va véi syt b§ sung
SpeadStep cao cdp. B xit 1y nay duge thi&t ké cho céc laptop 6 cong
sudit cao duge st dung nhidu hon lam cdc hé théng desktop c6é thé
mang chuyén trong d6 tudi tho pin khéng phai 1a mot v&n dé 16n.

Méc di diéu nay gdn giong nhu 1a mot chip desktop, nhung né
cung cdp nhitng tinh n&ng quan ly dién va hoat dong dién 4p duge
gidm nhiim lam cho né thich hgp hon nhidu d€ sit dung trong -mét
laptop so v6i phién bédn desktop ddy dd cia Pentium 4. Bing 4.10
minh hoa cdc théng s§ cho cde by x 1y Mobile Pentium 4.

Béng 4.10 C4c thng s6 ciia ho xif Iy Mobile Pentium 4

Téc 4§ CPU Tc 49 CPU  Tdc a9 bus Théng sb Cony suft (Watts)
161 da 16i thigu CPU
3.06GHz 1.6GHz B33MHz SL726 70
2.80GHz 1.6GHz 533MHz SL725 68.4
2.66GHz 1.6GHz 133MHz SL724 66.1
2.40GHz 1.6GHz 533MHz SL723 59.8
Pentinm M

Pentium M 14 bd x& 1y Intel déu tién duge thigt k& déc quyén cho
viéc st dung di dong. B6 xd 1y Pentium M (dugc dit tén ma 1a Banias)
duge gidi thiu chinh thic vao thdng 3 nam 2003 citng v6i ho chipset
855 va adapter mang PRO/Wireless 2100 mini-PCI nim trong nhiing
gl ma Intel goi 1& tén nhén hiéu Centrino khi dugc két hop trong mat
hé théng. Hinh 4.17 minh hoa t4t cd thanh phan vén tao nén nhin
hiéu Centrino.
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Hub diéu khién b6 nhd
855PM/GM
Hub diéu
i khién I/O
mini-PCI card 82801DBM

B§ xi& 1y Pentium M
Hinh 4.7 Céc thanh phdn Pentium M va Centrino

Ldi cia Centrino 1a b xit 1y Pentium M ma theo nhiéu cdch dudng
nhu 12 mét sy két hgp cia nhitng tinh ning t6t nhat cha cédc 16i bd xu
ly Pentium III va Pentium 4 véi mdt bus Pentium 4 va nhitng cdi tién
va tinh nang chinh khédc duge thém vao. Nhitng cdi ti€n chinh duéi
dang mjt s6 tinh ning cdu tric ndi tai méi bao gdm nhitng tinh ning
sau day:

& Sy téng hop hoat déng vi mé. Cdc hoat déng vi mé duoc dén
xudt ti cung mét chi lénh hodce hoat déng vi mé duoc tdp hop
lai véi nhau, tao ra théng luong lén hon sit dung it cong sudt
hon.

& ESP (Extended Stack Pointer) Folding. Ma cdp cao thuong
doi héi viéc xu ly ngdn xép (stack) tdp trung. ESP Folding
loai bé cdc hoat ddéng vi mé xu ly ESP trong cdc hoat déng
lien quan dén ngdn xép, cho phép thuc thi nhanh hon

& Cache L1 32KB.

& Cache L2 1IMB Ilén trén khuén (lén gip doéi cache Pentium
I1/4)

& Cdc hang doi va translation lookaside buffers (TLB) réng hon
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& 128 muyc trong cac TLRB

& Sy du dodn nhdnh cdi tién

Pentium M mang lai sy thyc thi bing vai hodc thadm chi 1¢n hon su
thye thi eha Pentium 4 trong khi tigu thu it cdng sudt hon nhiédu va
tao nhiét it hon nhiéu. Nhitng tinh n#ing khéc bao gom:

& 77 frigu transistor, tién trinh 0.13-micron va khudn S84mm?2
(Northwood, xem hinh 4.16)

& Phin mém tuong thich vdi cdc bs xiz ly 32 bit Intel trude

& Bus xu ly (front-side) chay véi téc dé6 400MH:=

& SSE 2 - 144 chi lgnh SSE 2 méi dé xit Iy d6 hoa va &m thanh.
& Don vi dfu déng cdi tién

& Nhiéu trang thdi Zow-power k& cd khd nang tdt nguén cia bé
xit Iy va cache vén khéng duge st dung.

Bg xif Iy Pentium M véi 161 Banias chda 77 tridu transistor va duge
sdn xudt bang cdch sif dung cong nghé tién trinh 0.13-micron. Tdc 49
cia né bit dau tr 1.3GHz dén 1.7GHz. Mst phién ban c6 mot 15
Dothan méi sit dung céng nghé 0.09-micron ¢6 sin véi toc dd 1.8GHz.
Pentium M cé cong nghe Enhanced SpeedStep véi nhiéu diém hoat
dong dién 4p va tdn s& d€ bao toan cong sudt va Streaming SIMD
Extensions 2 (SSE 2), day 14 phién bdn méi nhat cda cong nghé MMX
cang duge dinh kém vdi Pentium 4. Khudn Pentium M duge minh hoa
trong hinh 4.18.
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Hinh 4.18 Khuon Pentium M, l6i Banias 0.13 micron.

Chd § ring khuén Pentium M duge chi phdi bdi cache L2 1MB 1én
chi€ém gin nhu nia khong gian trén chip. Cache 16n la nguyén nhéan
din dén sé lugng transistor cao, bdi vi néi chung né cAn khodng sdu

transistor cho mdi bit cia bd nhé cache.

Bang 4.11 liét ké cdc model khdc nhau ctia céc by x( Iy Pentium M
ma Intel da tung ra.

Bang 4.11 Cac model va phdn chinh sira ciia b§ xif 1y Pentium M
CPUID

Téc 4o
CPU tdi
da

1.30GHz
1.40GHz
1.50GHz
1.60GHz
1.70GHz

Toc do
CPU tdi
thi€u

600MHz
600MHz
600MHz
600MHz
600MHz

Téc do
bus

400MHz
400MHz
400MHz
400MHz
400MHz

Théng
s6’

SL6N4
SL6F8
SL6F9
SL6FA
SL6NS

Budc

PB1
PB1
PB1
PB1
PB1

0695
0695
0695
0695
0695

L2

1MB
1MB
1MB
1MB
1MB

Cong suét
(Watts)

22.0
22.0
24.5
24.5
24.5

Do bus téc dd cao, cache trong lén va dng din trong ngén hon
(tuong tu nhu Pentium III), Pentium M thuc thi nhanh hon nhiéu so
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v6i tdc d6 nhip cta né biéu thi. Cée cuje ki€m tra thue thi Intel trén
Mobile Pentium 4, Mobile Pentum 4-M va Pentium M cho thdy Pentium

M nhanh hon ban ¢6 thé nghi rdt nhidu nhyu duge trinh bay trong bang
4.12.

Bang 4.12 So sdnh s§ di6m MohilMark 2002 v3 tufi tho pin twong a6i giira cic by
xif ly Mobile Pentium 4, Mobile Pentium 4-M, va Pentium M.

Loai CPU T6c d§ CPU T8¢ 8§ hus St didm TuBi the pin
MobitMark  tuong doi
2002

Mabile Pentium 4  3.06GHz 533MH:z 216 2.43

Mobife Pentium 4 2.40GHz 533MHz 197 2.62

Pentium M 1.70GHz 400MHz 195 4.66

Mobile Pentium 2.60GHz 400MHz 179 2.80

Smart Tag

Mobile 2.00GHz 400MHz 163 2.80

Pentium 4-M

Mobile 1.40GHz 400MHz 142 2.87

Pentium 4-M ,

Tit bdng nay ban c6 thé th4y ring Pentium M 1.7GHz nhanh hon
Mobile Pentium 4-M 2.6GHz rat nhidu va gn nhu duge lién két chit
ché v6i Mobile Pentium 4 2.4GHz trong khi cung c4p gin nhu gdp dbi
tudi tho pin. Mat diéu khéng duge trinh bay trong bang nay la Pentium
4 thuc sy chay mét nhu the nao. Mat khéc Pentium M st dung it cong
sudt hon nhidu va két qua tao it nhiét hon nhidu dé phén bén ngoai
hé thong chi vita di £m d€ ti€p xue. Mot wu diém thém nita caa didy
nay la céc hé thong Pentium M vén im ling bdi vi chiing khong cin
mdt quat kéu 4m 1 d€ lam mét ching. Néu ban muén mot laptop
nhanh, mit va yén ling, ban nén st dung cdc hé théng s dung bd x
Iy Pentium M.

Céc b xi 1y Celeron di ddny

Bo xi 1y Celeron di dong ¢6 sdn trong mét sd phién bdn bao gém
cac phién ban dua vao b xit 1y Pentium II, Pentium ITI va Pentium 4.

Céc phién ban 1.4GHz va nhanh hon cda b xit 1y Celeron di dong
dya vao thiét k& Mobile Pentium 4. V& co ban ching giong hét nhu
cdc b xit Iy Mobile Pentium 4 ngoai trir ching chita chi 256Kb cia
cache L2. Giéng nhu Mobile Pentium 4, céc chip nay tin dung mét
kh8i micro-FCPGA 478 chan va cim vao mdt socket di déng PGA
micro-479 (mPGA 479M),

Celeron di déng chay trén Pentium 4 duge thi&t k& cho céc hé
th8ng x4ch tay ré, gid tri cao. Nhitng tinh nang cia b x ly giéng nhu
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Pentium 4 ngoai trit kich ¢& cache va t8c dd bus trong mét 58 trudng
hgp.

Céac bg xtt 1y Celeron di déng dua vao thiét k& Pentium 4 cé sin
v6i cac tdc dj 161 sau day:
& 22CGHz
& 2 0GHz
& ] 8GHz
& 1. 7GHz
& 1 6GHz
& | 5GHz
N 1 4GH=
T&t c& bé x& 1y nay sit dung bus Pentium 4 400MHz.

Céc bd xit 1y Celeron di dong tir 650MHz dén 1.33GHz duge dya
vao mt tién trinh 0.13-micron ¢ sin trong cic khsi micro -FCBGA
va micro-FCPGAva st dung cing mét 16i nhuy Mobile Pentium IIL.
Nhu v6i Pentium I11, nhitng b6 x& 1y nay cé céc chi lénh Streaming
SIMD, mét cdu trdc Advanced Transfer Cache va mot téc do bus hé
théng x& 1y 12 100 hosic 133MHz. Nhimng tinh ning nay duge cung cAp
trong céc khdi micro-FCPGA va micro-FCBGA. Cac bd x 1y di dong
dién 4p thdp (Low-Voltage) v dién ap cuc thap (Ultra Low-Voltage)
s& ¢6 sdn chi trong khai

micro-FCBGA. Cache L2 tich hgp 256KB dua vao cdu tric Ad-
vanced Transfer Cache chay véi téc d6 15i t6i da.

Céc bo xtr ly Celeron di déng dua vaoc thigt k& Pentium III 0.13
micron véi 256KB cla cache L2 ¢6 sdn v6i nhitng tdc d6 sau day:

¥ ] 33GH:z
® 1.26GHz
& 1.20GH:z
& 1.13GHz
& 1.06GHz
& 1 00GHz
& 733MH:
& 700MHz
& 667MH?
& 650MH:
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Cac bo x(G 1y Celeron di dong tir 400MHz dén 900MHz dudc dua
vao mdt tién trinh 0.18 micron cé sin trong cac khéi micro-BGA 2 va
micro-PGA 2 va s dung cung mdt 161 nhu Pentium III, nhung chi cé
128KB cua cache L2.

Bo x 1y Celeron di dong dya vao thiét ké Pentium 111 0.18 micron
c6 sidn trong cdc téc do 161 sau day:

& S00MH:z
& 850 MH>
X BCOMHz
& 750MHz
& 700MHz
& 650MHz
& 600MHz
& 550MHz
¥ 500MHz
& 450MHz
¥ 400MHz

T4t ca bd x¥ 1y nay s¢ dung mdt bus Pentium IIT 100MHz.

Céc bd x(t 1y Celeron di dong tit 733 MHz dén 933MHz si dung
mét tién trinh 0.18 micron va cdc khdi micro-FCBGA ho#c micro-
FCPGA. Nhitng bo x& 1y nay hd trg mdt téc 4§ bus 133MHz va mot
cache L2 128KB va dugc cung cip trong ciac hé sd hinh ddng micro-
FCBGA va micro-FCPGA.

Bo xt 1y Celeron di dong dua vao thi&t k& Pentium IIT 0.18 micron
c6 sén trong cdc téc dd 16i sau day:

& 333MHz
& 866MHz
& 800AMH:
& 733MH:z

Ky hiéu "A" bi&u thi mdt bus 133MHz dé€ phan biét model cling mét
toe dd véi mot bus 100MHz cham hon.

Cac b6 xi Iy va hudc Geleron di dong

Sy xam nhap cia Intel vio cdc bd x({ 1y gia ré, Celeron cling ¢6 sin
dudi mot dang di déng, c¢6 céc dién ap duge gidm, khéi PGA hoic
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BGA (ball grid array) va cdc module minicartridge MMC-1 va MMC-2
cing duge s dung bdi Mobile Pentium III.

Bang 4.13 liét ké cac bude cho cde bd xit 1y Mobile Celeron trong
khdi BGA va PGA.

Bang 4.13 Céac budc hd xir Iy Mobite Ceteron

Ho Maodel Budc 16i  Cache Thong s6 Ldisbus Ghi chii
L2(KB)  tfc 46

6 6 mcbAQ 128 SL23X 266/66 B, 1

6 6 mcbAD 128 SL23Y 266/66 B, 1

6 6 mcbAQ 128 SL3AH 300/66 B. 1

6 6 mchAD 128 SL3C8 333/66 B, 1

6 8 McbAD 128 S1.3C7 366/66 B, 1

6 6 mCbAD 128 SL3DQ 266/66 B, 2

6 6 mcbAD 128 SL3GAQ 400/66 B, 1

6 6 mchAD 128 SL3KA 433/66 P, 1

6 6 mcbAQ 128 SL3KC 466/66 P 1

6 6 mepAo 128 SL3HM 266/66 P

6 8 mcpAO 128 SL3HN 300/66 P, 1

6 6 mcpAo 128 SL3HP 333/66 P, 1

6 6 mcpAO 128 SL3HQ 366/66 P 1

6 6 mepAO 128 SL3GR 400/66 P, 1

6 6 mepAO 128 SL3KB 433/66 P, 1

6 6 mcpAo 128 SL3KD 466/66 P, 1

B= Khéi BGA

P = Kh6i PGA

1 = Chay vdi mét dién dp 151 1.6V
2 = Ghay vdi mgt dién dp 16i 1.5V
Bang 4.14 liét ké cdc budce cho cdc bo xd 1y Mobile Celeron trong

kh6i minicartridge MMC-1 va MMC-2. T4t cd Mobile Celeron trong
kh&i MMC-1 va MMC-2 ciing ¢6 mét cache L1 128KB

Bang 4.14 Cdc budc minicartridge Mobile Celeron

L@i/bus t6c d§ Budc san CPUID PTC Khé'i
pham

266/66 cmmAD 0B6A PMH26601001AA MMC-11

266/66 cmmAD 0G6A PMH26601001AA MMC-1

300/66 cmmAl 0B6A ~ PMH30001001AA MMC-1

333/66 cmmAl 066A PMH33301001AA MMGC-1

366/66 cmmAQ 066A PMH36601001AA MMC-1
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400/66 cmmAQ 066A PMH40001001AA MMC-1
433/66 cmmAQ 066A PMH43301001AA MMC-
466/66 cmmAD 066A PMH46601001AA MMG-1
266/66 cmmAQ 066A PMI26601001AA MMC-2
300/66 cmmAD 066A PMI30001001AA MMC-2
333/66 cmmAD 066A PMI33301001AA MMC-2
366/66 cmmAQ 066A PMI36601001AA MMC-2
400/66 cmmAQ 0B6A PMI40001001AA MMC-2
433/66 cmimAQ 066A PMI43301001AA MMC-2
466/66 cmmAD 0B6A PMI46601001AA MMC-2

Céc b xif Iy Mobile Celeron mdi nhat duge dya vao cing mdt tién
trinh 0.18 micron va cing mdt khéi micro-BGA 2 va micro PGA 2
duge s dung bdi by x& 1y Pentium ITl va cé mot téc dé bus 100MHz
nhanh hdn cdc CPU Mobile Celeron trude. Bang 4.15 liét ké cdc budc
cho cac bd xi ly Mobile Celeron 0.18 micron trong khéi micro-BGA 2
ho#fic micro-PGA 2.

Bang 4.15 Céc budc hd xiv iy Mobile Ceteron (0.18 micron)

Ldi/bus t6c  Thong s§  Budc sdn  CPUID Kich ¢& Khi
80(MHz) ph&m gache L2

400/100 SL3UL BA2 0681 128KB BGA2
400/100 SL43W BBO 0683 128KB BGA2
400/100 SL4J8 BCO 0686 128KB BGA2
450/100 SL3PD BA2 0681 128KB BGA2
450/100 SL43T BBO 0683 128KB BGA2
450/100 SL4JC BCO 0686 128KB BGA2
450/100 SL3PF PA2 0681 128KB mPGA2
450/100 SL43U PRO 0683 128KB mPGA2
450/100 SL4JS PCO 0686 128KB MPGA2
500/100 SLASA BBO 0683 128KB BGA2
500/100 SL3PC BA2 0681 128KB BGAZ
500/100 SL430Q BBO 0683 128KB BGA2
500/100 SL4JD BCO 0686 128KB BGA2
500/100 SL4J9 BCO 0686 128KB BGA2
500/100 SL4ZR BCO 0686 128KB BGA2
500/100 SL5DR BDO 068A 128KB BGA2
500/100 SL3PE PA2 0681 128KB mPGA2
500/100 SL43R PBO 0683 128KB MPGA2

500/100 SL4JT PCO 0686 128KB mPGA2
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550/100 SL3ZE B8O 0683 128KB BGA2
550/100 SL4JE BCO 0686 128KB BGA2
550/100 SL37F PBO 0683 128KB mPGA2
550/100 SL4JU PCO 0686 128KB mPGA2
600/100 SL4AR BBO 0683 128KB BGA2
600/100 SL4JF BCO 0686 128K8 BGA2
600/100 SL5DS BDO 068A 128KB BGA2
600/100 SL582 BDO 068A 128KB BGAZ2
600/100 SL4AP PBO 0683 128KB mPGAZ
6007100 SLAJV PCO 0686 128KB mPGA2
650/100 SL4AD B8O 0683 128KB BGAZ2
£50/100 SL4JG BCO 0686 128KB BGAZ
650/100 SL4AE PBO 0683 128K8B mPGA2
650/100 SL4JW PGO 0686 128KB mPGA2
700/100 5L4GU BCO 0686 128KB BGAZ
700/1Q0 SL53V BDO 0G8A 128KB BGA2
700/100 SL4GX PCO 0686 128KB mPGA2
700/100 SL53D PDO 068A 128KB mPGA2
750/100 SL56P BCO 0686 128KB BGA2
750/100 SL53U BDO 0G8A 128KB BGA2
750/100 SL56Q PCO 0686 128KB mPGA2
750/100 5L53C PDO 068A 128KB mPGA2
800/100 SLA7X BDO 068A 128K8 BGA2
300/100 SL584 PDO 068A 128KB mMPGA2

Cac bo xu 1y Mobile AMD

AMD c¢é mét loat cde bd xi Iy mobile bao gbm mot s6 phién ban
mobile cda K6 cting nhu Mobile Athlon 4, Mobile Duron, va Mobile
Athlon XP-M. Nhiing bd x 1y dua vao cdc by xu 1y desktop hién cé
vGi nhitng tinh néng b8 sung chdng han nhu PowerNow! (diéu khién
su thue thi cda bé xit 1y) cung cdp cdc tdc do va dién 4p duge diéu
khién déng ciing nhu toan bd sy tiéu thu céng suit thap hon.

Cac bé xi 1y Mabile Series K& AMD

Series by x ly K6 clia AMD tré nén phé bién trong s8 nhiing
ngudi mua may tinh c4 nhan va doanh nghiép ¢6 y thic vé chi phi.
Nhiing b xit Iy nay da chi phéi thi trudng méy tinh duéi 1000 do la
ké tir nam 1990. BAt ddu vao mua thu nam 1998, AMD da bdt dau
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phét trién series b6 x{ 1y tuong thich socket 7 nay cho viée sit dung di
déng.

T4t cd phién ban mobile ciia ho K6 AMD c6 chung mét s6 dac didm
bao gbm hoat dong dién 4p thap, cong nghé MMX va mot sy Iya chon
ceramic pin grid array (CPGA) hodc¢ khéi ceramic ball grid array
(CBGA) gon hon. Cédc b xt 1y Mobile K6 ciing ¢6 mét cache bé nhéd
L1 64KB 16n hon nhy cdc b xi 1y desktop ciing ho hang véi chiing.

Céc phién bdn mdi nhdt cia Mobile K6 ¢6 tén 1a K6-2+ va K6-111+.
Nhitng b$ x{ ly nay dugc thuc hién trén mot tién trinh cdng nghé
0.18 micron, cho phép gidm kich e& khudn va dién 4p. Ching cing cé
cache L2 trén khudn chay véi tde d6 xi 1y t6i da va cdng nghé
PowerNow! vén la phién ban céng nghé SpeedStep cia Intel cla
AMD. Diéu nay cung cdp hoat dong tsc d¢ va dien 4p thdp hon trong
khi chay bing ning lugng pin d& bdo toan tudi the pin. Sy khac biét
duy nhdt gita K6-2+ va K6-III+ 11 kich ¢& ciia cdc cache L2 trén
khuén cia ching. Ching c¢6 64 KB cda L1 trén khudn: K6- 2+ thém
128KB nifa cda cache L1 trén khudn trong khi kich ¢ L1 dugc tang
lén 256KB trong K6-3+.

AMD cung cdp cdc bd x& 1y ho Mobile K6 duge trinh bay trong
bang 4.16.

Bdng 4.16 C4c b x{r Iy ho K6 AMD

Model CPU Dién dp loi Céc tGe Ao nhip Ghi chi
Mobile K6[*] 2.1V 233, 266 66
Mobile K6[*) 2.2V 300 66
Mobile K6-2[*] 1.7-1.9v 266, 300, 333, 100, 3DN
350, 366, 380,
Mcbile K6-2 2.0-2.2v 450, 500, 100, 3DN
1.9-2.1V 475 100, 3DN
Mobile K6-liI[*] 2.2V 350, 366, 380 100, 256KL2, 3DN
Mobile K6-2P[*] 2.2V 400, 433, 450, 475 100, 3DN
Mobile K6-111+# 1.9-2.1v 450, 475, 500 100, 256KL2, 3DN
Mobile K6-2+# 1.9-2.1V 450, 475, 500, 100, 128KL2, 30N
533, 550

66 = C6 mt t6c dg bus 66MHz
100 = C6 m@t tdc db bus bdng 100MHz

256 KL2 = Chia mot cache L2 tich hgp 256KB chay voi t6t df xit Iy 165 da va hd trg cache
L3 trén motherboard

30N = HE trg céc cdi tién muitimedia 30Now!
# = Duge tao vdi tién trinh .18 micron
{*] = Bugc tao vdi tién trinfi .25 micron
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Mabiie Athlon va Athlon XP ciia AMD

Mic di ho K6 cha cdc bd x 1y cung cdp sy thuc thi rat t6t trong
loai cda né, nhung cdc b xi 1¥ nay khéng 44 nhanh d& canh tranh
v6i cde b x¥ Iy Mobile Pentium I va Mobile Celeron 600MHz trd
1&én cia Intel. Vao thang 5 nam 2001, AMD d4 gigi thiéi Mobile Athlon
cha né duge goi 1a Athlon 4 va cde bd xi ly Mobile Duron caa né
tuong tu véi cdc bd x( 1y desktop cing ho hang, tryc ti€p canh tranh
vdi cde b xt Iy Pentium III va Celeron.

Athlon 4 ¢6 256KB cia cache L2 trén khuén va sy hé trg cho PC-
133 hoac DDR SDRAM. Athlon 4 sif dung cdng sudt 1.4V vé6i téc dd
toi da va 1.2 V trong ché d6 tiét kiém pin.

Mobile Duron c¢é 64KB cia cache L2 trén khuén va si dung FSB
200MHz chudn duge dua ra béi Athlon CPU gdc. Mobile Duron sd
dung 1.5V véi toe do t6i da 1a 1.2V trong ché d9 ti&t kiém pin.

Mobile Athlon 4 va Mobile Duron sit dung tién trinh 0.18 micron,
st dung mot phién bin d4 chinh sia cGa Socket A 462 chén bdi cdc bd
xt 1y Athlon va Duron desktop va c6 128KB cia cache L1 va mdt
phién ban cdi tién clia cong nghé tiét kiém pin PowerNow! cia AMD.

Mobile Athlon s& dung mdt bus xi 1y 200MHz hoac 266MHz (fron-
side) duge goi 14 EV6 dé k&t néi véi chip North Bridge eda motherboard
cling nhu cdc bo xi 1y khdc. Duge ding ky bdn quyén tu Digital
Equipment, bus EV6 giéng nhu bus duge sit dung cho bd x& 1§ Alpha
21264 bay gi¢ duge sd hitu bdi Compaq. Bus EV6 st dung mot tdc do
nhip 100MHz ho#c 133MHz, nhung né déng bé nhip déi dit ligu, chuyén
dit liéu hai 1an trén mdi chu ky, vdi mot t6c d6 chu ky 200MHz hoac
266MHz. Bdi vi bus rong 8 byte (64bit), diéu nay tao ra mot théng
lugng 8 bytes x 200MHz/266MHz, 1én d&€n 1.6GBps hoic 2.1GBps. Bus
ndy ly tudng cho vidc hd trg bd nhé DDR PC1600 hodac PC2100 vén
ciing chay véi nhiing t6c d6 d6. Thiét ké bus AMD loai bé mdt diém
thdt nghén tiém 4n giita chipset va bd x{ lj va cho phép truyén hiéu
qud hon so vi cdc b xi 1y khac. Viée s dung bus EV6 1a mét trong
nhitng 1y do chinh ma céc chip Athlon va Duron thuc thi rat tét.

Athlon ¢6 mét cache L1 128KB rat 1gn trén khudn bg xd ly va
256KB ho#ic 512KB clia cahe L2 toc 46 16i t81 da trong cdc model
Athlon XP mdéi nhdt. Athlon ciing hé trg cde chi 1énh MMX va En-
hanced 3DNow! vén la 45 chi 1énh mdi dugc thiét k& d& hd trg viéc
xit Iy d6 hoa va 4m thanh. 3DNow! rat tuong tu nhu SSE ciia Intel vé
thiét k& va muc dich, nhung cdc chi 1énh riéng biét khac nhau va doi
héi sy hd trg phdn mém. Athlon XP bd sung cdc chi lénh Intel SSE
ma né goi la 3DNow! Professional. That may, hdu hét cdc cong ty sdn
xudt phdn mém dd hoa da quyét dinh hd trg cdc chi lénh 3DNow!
ching v6i cdc chi 1énh Intel SSE véi chi mt vai ngoai 1é.
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Béang 4.17 liét ké cdc bg xit Iy AMD Mobile Athlon 4 va Mobile
Duron dugc cung cdp ban ddu bdi AMD.

Bang 4.17 Cac CPU AMD Mobite Duron va Mohile Athion 4

Loai CPU Téc a§ 16i Cache L1 Cache L2 Mifc sif dyng
cong sual
Mabile Duron 800 128KB 64KB 1.2-1.5V
Mobiie Duron 850 128KB B4KB 1.2-1.5V
Mobite Athlon 4 850 128KB 256KB 1.2-1.4v
Mobile Athlon 4 900 128KB 256KB 1.2-14v
Mobile Athlon 4 950 128KB 256KB 1.2-1,4V
Mobile Athlon 4 1000 (1.0GHz)  128KB 256K8 1.2-1.4v

AMD Meblie Buron

Bo xi 1y AMD Duron (ban ddu dugc dit tén ma la Spitfrire) bt
ngudn tit by xi Iy AMD Athlon theo cing mét cdch ma ban day
Celeron bét ngudn tir Pentium 11 va III (cdc Celeron hién tai dua vao
Pentium 4). V& ¢o bdn Duron 1a mot Athlon ¢é cache L2 it hon; nhing’
tinh ndng khédc vé co bdn nhu nhau. N6 duge thiét k& dé trd thanh
mot phién ban gid th&p hon vdi cache it hon, nhung vdi chi su thue thi
hoi it hon. Cho viée theo kip v& vdn dé gia thdp, Duron chda mot
cache L2 64KB trén khuén va dugc thiét k& cho Socket A, mot phién
bén socket cia Athlon Slot A. Ngoai trir cdc ky higu Duron, bé ngoai
Duron hiu nhu giéng hét cdc phién bidn Socket A cda Athlon gée.

Vé cd bdn Duron dugc thiét k& dé canh tranh véi Intel Celeron
trong thi trudng PC gi4 thap, tuong tu nhu Athlon di duge thidt k& dé
canh tranh trong thi trudng Pentium III va Pentium 4 cao cAp hon, Ké
tir sau d6é Duron da bi gidn doan nhung hdu hé&t cdc hé théng von si
dung by xi Iy Duron c6 thé si dung AMD Athlon ho#ic trong mét s&
trudng hgp Athlon XP duéi dang mét sy nang cdp. ‘

Béi vi by xit 1y Duron bt ngudn tit 160 Athlon, né chda bus hé
thong front-side 200MHz Athlon (giao dién vdi chipste) cling nhu céc
chi 1énh 3DNow! cdi ti€n trong Model 3. Cdc bd xit ly Model 7 c¢6 céc
chi 1énh 3DNow! Professional (vén bao gém mét phdn thye thi ddy da
cua cdc chi lénh SSE).

AMB Moblle Athien XP-M

Phién ban mobile méi nhét cha Athlon duge goi 1a mobile Athlon
XP (hogc XP-M) va dd dugde gi6i thiéu vao thdng 7 nam 2002. V& cq
bdn diy 1a mdt phién ban cii tién cda Athlon trude véi nhitng cai
ti€n trong t4p hop chi l1énh dé né c6 thé thue thi cic chi 1énh Intel
SSE va m¢t phuong phép ti€p thi méi trge ti€p canh tranh véi Pentium
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4. Cac model Athlon XP mdi nh4t ciing di chdp nhdn mét cache trén
khudn toc A9 toi da 16n hon (512KB).

AMD sit dung thudt ngi QuantiSpeed (mét thuit ngi tiép thi,
nhung khéng phai 1a thuat ngit ky thuit) dé néi d&n cdu tric cia
Athlon XP. AMD dinh nghia diéu nay 1a gém nhiing diéu sau day:

&/ Mét vi cGu triie cé éng dan day du, superscalar (siéu vo
huéng) chinh vén dé. Piéu nay cung cdp nhidu duong dén
haon cho cde chi lenh dé duge géi vao cdc phdn thuc thi cia
CPU va ¢6 3 don vi thue thi ddu déng, 3 don vi s6 nguyén va
3 don vi tinh dia chi.

& Mot don vi tinh ddu dong c6 éng dén day di, supescalar
Diéu nay cung cdp cdc hogt dong nhanh hon trén mbi chu ky
nhip va stta ch@a mot khiém khuyét da c6 tir lau ciia cdic bé
xtt Iy AMD so v6i cde b xuz ly Intel.

& Mét sy tim nap trude di@ liéu phén cing. Diéu nay thu
thdp dit ligu cdn thiét tir b6 nho hé thong va dat né trong
cache L1 cia b xit ly dé tiét kiem thoi gian.

& Cac translation lookaside buffer (TLB) cdi tién. Nh:?ng
TLB cho phép luu triz d2 liéu noi bg xi Iy c6 thé truy cdp né
nhanh hon ma khéng cén sao chép hodc tam dung vi thidu
théng tin mai.

Nhitng cai ti€n thiét k& nay 14y thém coéng viéc tir mdi chu ky
nhip, cho phép mft Athlon XP "chdm hon" ddnh bai mét bd xit 1y
Pentium 4 "nhanh hon" trong viéc thue hién cdng viéc thuc sy (va giai
tri).

Céac model dau tién cha Athlon XP sif dung 16i Palomino vén ciing
dugce chia sé bdi b xit Iy Athlon 4 ban ddu. Cdc model méi hon da si
dung 16i Thoroughbred ma sau dé duge sda ddi dé cidi tién céc dic
di€m nhjp. Cédc 16i Thoroughbred khac nhau d6i khi duge goi 1a Thor-
oughbred-A va Thoroughbred-B. C4c b x& 1y Athlon XP méi nhat st
dung mdt 161 mdi v6i cache L2 téc 46 t6i da 512KB trén khudn duge
goi 1a Barton. Sau ddy 1a nhiing tinh ning b sung:

& Cdc chilénh multimedia 3DNow! Professional (thém tinh fuong
thich vsoi thém 70 chi lenh SSE trong Pentium III, nhung
khéng phdi thém 144 chi lénh SSE 2 trong Pentium 4).

& FSB 266MHz hoge 333MHz

& Cdc cache b6 nho Level 1 128KB va Level 2 256KB hode 512KB
trén khuén chay véi tée dé6 CPU t6i da.

& Cdc néi két nhau bdng dbng (thay vi nhém) dé dat duoc hidu
sudt dién cao hon va nhiét it hon.
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Cing mdi d6i véi Athlon XP la viéc s dung mot hop chat khéi
chip hitu co méng hon, nhe hon tuong ty nhu hgp chat duge sit dung
bdi cde b xit ly Intel gin day. Hinh 4.19 minh hoa cdc by xi ly
Athlon XP méi nhat st dung 16i Barton.

Hinh 4.19 B xif Iy 0.13 micron AMD Athlon XP v6i cache L2 512KB cho Socket A (hé
s0 hinh ddng PGA) .

Khéi nay cung cdp mot sy bé tri cdc linh kién dién hiéu qua hon.
Céc phién bdn méi nhdt cia Athlon XP duge tao béing céch si dung
mdt tién trinh khudén 0.13 micron méi tao ra mot chip ¢6 mot khudn
nhé hon st dung it cdng sudt hon, tao it nhiét hon va c6 thé chay
nhanh hon so véi cdc model truge. Cdc phién bédn 0.13 micron méi
nhat cia Athlon XP chay véi céc tc do nhip that sy vugt trén 2GHz.

Athlon XP-M c6 sén trong cdc phién bdn sau day duge chi dinh béi
hiéu sudt danh dinh:

& 2800+
& 2600+
& 2500+
N 2400+
& 2200+
& 2000+
& 1900+
& 1800+
& 1700+
& 1600+
& 1500+
& 1400+
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gﬁamr; ]

Céc motherboard

Céc hé s8 hinh déng

Céc loai bus hé th8ng, cdc chfc niing va tinh ning
Céc loai bus 1/0

Céc thanh phdn motherboard

Céc ngubn tai nguyén hé théng

Plug-and-play

Cac hé s6 hinh diang

M6t trong nhitng khuyét diém cha hé théng laptop 1a ching sd
- dung nhiéu bé phan khéng chuidn k€ cd motherboard. Khong gidng
nhu céc hé théng desktop, thuc sy khong ¢6 bat ky hé sd hinh dang
chudn céng nghiép cho cdc motherboard laptop. Cde phién ban mod-
ule di déng cia cdc b x 1y Intel nhat dinh tir Pentium dén Pentium
III bao gédm b3 xi Iy va thanh phén chipset chinh 1a mdt phan nd hic
d6i véi viée chudn héa motherboard hé théng laptop, nhung chiing da
sut gidm do cdc chi phi cao hon so v6i viée st dung cédc chip riéng
biét.

Néi chung, diéu nay c6 nghia riing bdt ci motherboard nao ném
trong hé thdng s& 124 motherboard ma né sé& duy tri sudt doi. Mot
motherboard ¢é thé dugc thay thé&, nhung trong hdu hét cdc trudng
hgp chi biing mét miu cia cing mdt board tif cung méi nha san xuit.
Piéu nay thich hop cho vigc sita chita, nhung rd rang khong dé nang
cdp. Mac di motherboard khong thé dugc thay, nhung hau hét cac bd
xUr 1y mdi hon c6 8 cAm (socket), 1am cho cdc loai ning cdp bd xi ly
khéc nhau ¢6 thé thue hién dugec ma tham chi khong cdn thay ddi
motherboard.
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Trung tdm cda b4t ky motherboard 14 cdc dudng dan tin hidu hoae
bus khéc nhau vén tai nhitng tin hiéu giita cdc thanh phén. Mot bus 1a
mot dudng dan chung ma dir liéu cé thé di qua trong mot may tinh.
DBudng dan nay c6 thé duge si dung d€ giao tiép va c6 thé dugce thiat
lap gitta hai hodc nhiéu thanh phin mdy tinh.

PC ¢6 modt hé théng phin cap gdm cac bus khdc nhau. Hiu hét cac
PC hién dai ¢6 t81 thiéu ba bus chinh; mdt s§ PC cé 4 hodc nhiéu bus
hon. Ching phan cdp béi vi mdi bus cham hon duge ndi két véi bus
nhanh hon n3m trén né. Mi thiét k& trong hé théng duge néi két véi
mét trong cdc bus vd mét sd thist bi (chi yéu 1a chipset) ¢6 chic niang
lam cédc cdu ndi gilra cdc bus khae nhau.

Sau day 1a cdc bus chinh trong mét hé théng hién dai:

& Bus by xu' ly. Con dugce goi la front-side bus (FSB), day la
bus co téc df cao nhdt trong h¢ théng va ndm tai 16i cia
chipset va motherboard. Bus nay duge sit dung chi yéu béi
b6 xit 1y d€ chuyén théng tin qua lgi cache hode b6 nhé chinh
va North Bridge ciia chipset. Bus b6 xiz Iy trong mét hé théng
hién dai chay vei tée dg 66, 100, 133, 200, 266, 400, 533, hodce
800MHz va thudng rong 64 bit (8byte).

& Bus AGP. Ddy la mét bus 32 bit téc d6 cao, ddc bigt cho mot
card video. N6 chay vdi téc do6 66MHz (AGP 1x), 133MHz
(AGP 2x), 266MHz (AGP 4x), hodc 533MHz (AGP 8x), cung
cdp mét bang théng len dén 2.133MBps. Trong cdc hé théng
laptop, giao dign AGP thi onboard nghia lo khéng cé khe
(slot). Thay vao dé né la moét néi két truc tidp giga North
Bridge hodc hub diéu khién by nhé cia chipset va chipset
video.

& Bus PCI Bus nay nhu da xudt hién ddu tién trong cge he
théng 486 méi hon va 6t cd he théng logi Pentium, thuong lo
bus 32 bit, 33MHz. Bus nay dugc tgo bdi chipset North Bridge
trong cdc chipset North /South Bridge hodc hub diéu khién I/
O trong cdc chipset siz dung cu tric hub. Mge di bus nay
xudt hign trong mét he théng desktop dusi dang mét tép hop
cdc slot 32 bit, thuong lé mau trdng va ddnh s6 tie 4 dén 6
trén hdu hét cde motherboard, cdc laptop thuing cé mét slot
Mini PCI. Slot Mini PCI nay giéng nhu PCI chufin ngoai trit
mét bé néi va heé s6 hinh ddng vat 1y nhd hon. Ngodi ra, cdc
slot CardBus trong hdu hét cdc laptop la mét bién thé chuyeén
dung ctia PCI c¢6 thé chdp nhdn cdc adapter (b6 diéu hop) cé
c& bdng thé tin dung. Cde thiét bj ngogi vi tée do cao chdng
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han nhu cdc adapter SCSI, card mang, card video va nhidu
hon nita ¢6 thé duge cdm vao cdc khe Mini PCI hodc CardBus
laptop.

& Bus LPC. Bus LPC ((low-pin-count) la mét bus 4 -bit 33MHz
c6 bdng théng téi da 16.67MBps; né da duoc thiét k& dé thay
thé onboard tiét kiém cho bus ISA 16i thoi. Trong cde hé
théng s dung LPC né thuong dugc st dung d8 néi két cdc
thanh phdn ROM BIOS chip Super I/0 hodc motherboard
voi chipset chinh. LPC nhanh hon ISA va sz dung cdc chén it
hon nhiéu ve cho phép ISA loai b6 hoan toan khdi board.

M6t s& motherboard laptop méi hon cé6 mét bé ndi MDC (mobile
daughter card) dac biét vén cung cdp mét giao dién cho cdc gidi phap
modem, audio, vd ndi mang dua vao giao dién AC 97 (audio coder/
decoder). Mot s6 nha sdn xuit laptop goi céc card va socket MDC la
cdc card va socket communications daughter card (CDC), méc du chiing
la cung mét thit. Bd ndi MDC cung cAp mdt module hé s§ hinh déng
nhé ré, thich hgp cho cac hé thdng di dong. Pay 1a mot bd ndi chuyén
dung cho cédc card danh riéng cho thiét k& hé thong ho#c motherboard
dé cung cdp nhimg tiy chon giao ti€p va néi mang. Ching khong
duge thiét k& d€ tré thanh cdc giao dién bus da ning va edc eard cho
nhitng bd néi nay khéng dugc bén trén thi trudng mé. Ching thudng
dugce cung cdp chi dudi dang mot tuy chon dugc cai dat sdn véi mot
hé thdng nao dé. Chung duge thiét k& dé mét nha sdn xudt hé thdng
¢6 thé d& cung cdp nhing cdu hmh c¢6 va khéng cé6 nhitng tay chon
giao tiép khdc nhau ma khéng cin phai danh riéng khéng gian trén
motherboard cho cdc chip tuy chon.

Phan 16n cdc card modem sound va Bluetooth duge thye thi qua céc
module MDC trong khi cac tdy chon néi mang wireless WiFi tdc db
cao hon thuong duge 1dp dat qua cdc card Mini PCI. C4c card Mini
PCI ¢6 sdn hd trg cdc chudn 802.11a, 802.11b, hodc 802.11g mot cdch
riéng 18 hodc trong cac card combo hd trg 802.11ab/g tit cad trong
moét.

Chipset hé thdng la nhac trudng diéu khi€n dan nhac cda cdc
thanh phan hé théng, cho phép mdi thanh phén c6 tiét muc cda né
trén céc bus tuong Gng cia né. Bang 5.1 trinh bay cdc chidu rong, tdc
dd, chu ky dit liéu va tean bd bang théng cha hAu nhu tdt ca bus PC.
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Bang 5.1 Bang thong (tinh bing MBps) va so sdnh chi tiét cda hdu hét cac bus va

giao dién PC

Loai bus Chiu rng Toc dd S6 chu ky dii  Bing thong
bus (hit) hus (MHz) ligu trén mdi  (MBps)
ahip
8-bil {SA (PC/XT) 8 477 1/2 2.39
8-bit ISA (AT) 8 8.33 1/2 4.17
LPC bus 4 33 1 16.67
16-bit ISA (AT-Bus) 16 8.33 1/2 8.33
DD Floppy Interface 1 0.25 1 0.03125
HD Floppy Interface 1 0.5 1 1.0625
ED Floppy Interface 1 i 1 0.125
EISA Bus 32 8.33 1 33
VL-Bus 32 33 1 133
MCA-16 16 5 1 10
MCA-32 32 5 1 20
MCA-16 Streaming 16 10 1 20
MCA-32 Streaming 32 10 1 40
MCA-64 Streaming 64 10 1 80
MCA-64 Streaming 64 20 1 160
PC Card (PCMCIA) 16 10 1 20
CardBus 32 33 1 133
PCl 32 33 1 133
PCI 66MHz 32 66 1 266
PCI 64-hit 64 33 1 266
PCI 66MHz/64-bit 64 66 1 533
PCI-X 66 64 66 1 533
PCI-X 133 64 133 1 1,066
PCI-X 266 64 266 1 2,133
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PCI-X 533 64 533 1 4,266
PCI Express 1.0 1-fane 1 2,500 0.8 250
PCI Express 1.0 32-lanes 32 2,500 0.8 8.000
Intel Hub Interface 8-bit 8 66 4 266
Intel Hub Interface 16-hit 16 66 4 533
AMD HyperTransport 2x2 2 200 2 100
AMD HyperTransport 4x2 4 200 2 200
AMD HyperTransport 8x2 8 200 2 400
AMD HyperTransport 16x2 16 200 2 800
AMD HyperTransport 32x2 32 200 2 1,600
AMD HyperTransporl 2x4 2 400 2 200
AMD HyperTransport 4x4 4 400 2 400
AMD HyperTransport 8x4 8 400 2 800
AMD HyperTransport 16x4 16 400 2 1,600
AMOD HyperTransport 32x4 32 400 2 3,200
AMD HyperTransport 2x8 2 800 2 400
AMD HyperTransport 4x8 4 800 2 800
AMD HyperTransport 8x8 8 800 2 1,600
AMD HyperTransport 16x8 16 800 2 3,200
AMD HyperTransport 32x8 32 800 2 6,400
VIA V-Link 4x 8 66 4 266
VIA V-Link 8x 8 66 3 533
SIS MuTIOL 16 133 2 533
SiS MuTIOL 16 16 266 2 1,066
AGP 32 66 1 266
AGP-2X 32 66 2 533
AGP-4X 32 66 4 1,066
AGP-8X 32 66 8 2,133
AT! A-Link 16 66 2 266
RS-232 Serial 1 0.1152 110 0.01152
RS-232 Serial HS 1 0.2304 110 0.02304

{EEE 1284 Parallel 8 833 1/6 1.38



172

Chuong 5 - Cac motherboard

IEEE 1284 EPP/ECP 8 8.33 1/3 277
USB 1.1 1 12 1 1.5
USB 2.0 2 240 1 60
IEEE 1394a S100 1 100 1 12.5
IEEE 1394a $200 1 200 1 25
IEEE 1394a S400 1 400 1 50
IEEE 1394h S800 1 800 1 100
IEEE 1394b S1600 1 1600 1 200
ATA PI0-4 16 8.33 1 16.67
ATA-UDMAS33 16 8.33 2 33
ATA-UDMA/66 16 16.67 2 66
ATA-UDMA/A DD 16 25 2 100
ATA-UDMAA 33 16 33 P 133
SATA-150 1 750 2 150
SATA-300 1 1500 2 300
SATA-600 1 3000 2 600
SCSI 8 5 1 5
SCS! Wide 16 5 1 10
SCSI Fast 8 10 1 10
SCSI Fast/Wide 16 10 1 20
SCSI Ultra 8 20 1 20
SCSI Uttra/Wide 16 20 1 40
SCSt Uttra2 8 40 1 40
SCSI Uitra2/Wide 16 40 1 80
SCS1Ultra3 (Ultra160) 16 40 2 160
SCSI Ultrad {Uitra320) 16 80 2 320
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FPM DRAM 64 22 1 177

EDO DRAM 64 33 1 266

PC6G6 SORAM DIMM 64 66 1 533

PC100 SDRAM DIMM 64 100 1 800

PC133 SDRAM DIMM 64 133 1 1,066
PC1600 DDR DIMM (DDR200) 64 100 2 1.600
PC2100 DDR DIMM (DDR266) 64 133 2 2,133
PG2400 DDR DIMM {DDR300) 64 150 2 2,400
PC2700 DDR DIMM (DDR333) 64 167 2 2,666
PC3200 DDR DIMM (DDR400) 64 200 2 3,200
PC2-3200 DDR2 (DDR2-433) 64 216 2 3,466
PC2-4300 DDR2 {DDR2-466) 64 233 2 3,733
PC2-5400 DDR2 (DDR2-500) 64 250 2 4,000
PC2-6400 DDR2 {DDR2-533) 64 267 2 4,266
33MHz 486 FSB 32 33 1 133

66MHz Pentium I/11/1i} FSB 64 66 1 533

100MHz Pentium (1Al FSB 64 100 1 800

133MHz Pentium I/1I/11 FSB 64 133 1 1,066
200MHz Athton FSB 64 100 2 1,600
266MHz Athlon FSB 64 133 2 2,133
333MHz Athlon FSB 64 167 2 2,666
400MHz Athion FSB 64 200 2 3,200
533MHz Athlon FSB 64 267 2 4,266
400MHz Pentium 4 FSB 64 100 4 3,200
533MHz Pentium 4 FSB 64 133 4 4,266
800MHz Pentium 4 FSB 64 200 4 6,400

Ghi chii: ISA, EISA, VL-Bus, vd MCA khbng con digc sit dung nila trong cdc thiét ké
motherboard hién hanh.

PCl = Peripheral Component interconnect
MBps = S& megabyte méi gidy
AGP = Accelerated Graphics Port
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1SA = Industry Standard Architecture con duge goi i PC/XT (8-bit) hodc AT-Bus (16-bit)
RS-232 = Standard Serial port, 115.2Kbps

LPC = Low-pin-count bus

RS = 232 HS = High Speed Serial port. 230.4Kbps

DD Floppy = Bla mém méat do kép (360/720KB)

IEEE 1284 Paraliel = Cdng song song hai chiu chudn

H D Floppy = BTa mém mét dé cao (1.2/1.44MB) '

ED Floppy = Dia mém mé&t d6 cuc cao (2.88MB)

{EEE 1284 EPP/ECP = Enhanced paralfel port/extended capabilities port

Vi Bus = VESA {Video Electronics Standards Association) Local Bus (I5A extension)

USB = Universal Serial Bus

MCA = MicroChannet Architecture { ¢dc hé théng IBM PS/2 )

IEEE 1354 = FireWire, con duge goi 1a i-Link

PC Card = Giao dién PCMCIA (Personal Computer Memory Card Internatioal Association) 16 bit
ATA PIO = AT Attachement {con duge goi la IDE) Programming /0

CardBus = Card PC 32 bit

ATA-UDMA = AT Attachment Ultra DMA

Hub Interface = Bus chipset Infel 8xx

SCS81 = Smal computer system interface

HyperTransport = bus chipset AMD

V-Link = bus chipset VIA Technologies

FPM = Fast Page Mode, diya vao sy dinh thoi gian ché d¢ x-3-3-3 (1/3 max) trén mot bus
65MHz

MuTIOL = Bus chipset Silicon Integrated System

EDO = Extended Data Out, di/a vao sy dinh thoi gian ché d bus x-2-2-2 (1/2 max) trén mt
bus 66MHz

SORAM = Synchronous dynamic RAM
DDR = Double data rate SDRAM
DDR2 = Next-generation DDR
CPU FSB = Processor front-side bus
Chi ¥ réng nhiéu bus sif dung nhiéu chu ky dit lidu {cdc 14n chuyén)
trén mdi chu k¥ nhip dé€ dat duge sy thuc thi tét hon. Do d6, tdc db
truyén dit liéu cao hon so v6i nhitng gi ngudi ta nghi ddi véi mdt téc
dé nhip dugc dn dinh, diéu ndy mang dén mdt cich d& dang dé lam
cho mét bus hién c¢é chay nhanh hon theo m$t cdch tuong thich nguge.
Cdc phan sau day thdo luin cdc bus b xit 1y va cdc bus tap hgp con

khdc trong hé théng va cdc bus I/O chinh duge dé cdp trong bang
trude.
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Bus b xi Iy (Front-Sitde Bus)

Bus bé xt ly (con dugc goi la front-side bus hodc FSB) la dudng
dén giao ti€p gita CPU va chipset motherboard - cu thé hon la North
Bridge hodc hub diéu khién bd nhd. Bus nay chay vdi téc do
motherboard t8i da thutng giita 66MHz va 533MHz trong céc laptop
hién dai, phu thude vao thi€t k& board va chipset cu thé. Cung mét
bus cling truyén dit liéu gitta CPU va mét cache b nhé ngoai (L2)
trén cdc hé thong 386, 486 va Pentium d¢i cii hon.

Céc chipset series 800 Intel sit dung nhitng gi ma Intel goi la céu
tric hub thay vi thiét k& North/South Bridge ddi cit hon. Pidu nay di
chuyén ndi két chinh giita cdc thanh phin chipset dén mdt giao dién
hub 266MHz riéng biét (vén gdp doi théng lugng cia PCI) va cho
phép cdc thiét bi PCI st dung bang théng diy di cia PCI ma khong
tranh gianh b#ng théng vdi mét South Bridge. Chip ROM BIOS bay
gi¥ cling dugc xem 12 mot hub firmware va dude néi két véi hé théng
qua bus LPC thay vi qua chip Supper I/0, nhu trong cdc thiét ké
North/South Bridge d¢i ci. Bgi vi bus ISA khéng con dugc sk dung
trong hau hét cdc hé théng nay nita, Super I/O duge két ndi qua bus
LPC thay vi ISA. Chip Super I/O ciingcé thé d& dang bi loai bd trong
nhitng thiét k& nay. Hé thong ndy dudc goi chung 14 mdt hé théng
khéng thita k& bdi vi cac cdng dugc cung cdp vdi chip Super I/O bay
gis duge goi 14 cdc cbng thira k& (legacy ports). Nhitng thi&t bi ma
ddng 1& ra s8 s dung cdc cfng thira k& sau d6 phai duge ndi két véi
hé théng qua USB thay vao dé va nhitng hé théng nhu vAy cé hai bd
diéu khién USB, c6 1&n dén téng céng 4 cbng (nhiéu cng hon c6 thé
duge b6 sung bing ciach gén cac hub USB).

Céc hé thong bd x& Iy AMD d4 chon mot thidt ké Socket A tuong
ty nhu Socket 370 ngoai trif né s dung bus bd xi 1y va bus bd nhd
nhanh hon. M#c du cac phién ban ban d4u duy tri thiét ké North/
South Bridge d%i c0 hon, nhung cdc phién ban gidn day hon sd dung
mét thiét k€ tuong tu nhu cdu tric hub cia Intel. Chii ¥ ring bus tdc
dé cao chay 1&n dén 333MHz (théng lugng 2664MBps) va cédc module
DDR SDRAM SO-DIMM duge sif dung hé trg mét bang théng tuong
xing 2664MBps. Bang théong cia by nhd tuong xding véi bang théng
cha bd x¥ 1y thi luén luén tdt nhat. Sau cing chi ¥ ring hdu hét cdc
thanh phén South Bridge c¢6 cdc chiic nang duge tim thady trong céc
chip Super 1/0; khi nhiing chirc nang nay duge dua vao, chip dugce goi
14 mét Super South Bridge.

Mobile Pentium 4 va Pentium 4-M st dung mét thiét ké Socket 478
v&i cdu trac hub. Thi€t ké nay ndi bat nhat d& dinh kem mdt bus 400,
533 hofic 800MHz véi mdt bang thong 32004266 hodc 6499MBps. Céc
mode! 533MHz va 800MHz thi nhanh hon b4t cif model khéc trén thi
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trudng. Nhiéu laptop méi hon sit dung DDR SDRAM PC2100 (DDR266)
hodie PC2700 (DDR 333). Mac du nhiéu hé théng desktop si dung b
nhé kénh kép von ting gdp d6i théng lugng clia cdc module bing
cdch truy cap hai module cing mét lie, nhung didu d6 chua phé bién
trén cdc hé théng laptop.

Bdi vi muc dich cda bus b{ xi 1y 12 nhan théng tin qua lai CPU véi
toc d nhanh nhét c6 thé cé, nhung bus nay hoat dong véi mét téc 44
nhanh hon bat ky bus khéc trong hé thong. Bus gém céc mach dién
cho dif liéu, cdc dia chi (bus dia chi, duge thdo luan trong phdn tiép
theo) va cdc muc dich diéu khién. Hiu hét cdc bd xtt Iy ké tir Pentium
nguyén thiy cé mét bus dit liéu 64 bit do dé ching truyén méi 14n 64
bit (8byte) trén bus CPU.

Bus bd xit ly hoat dong véi cing mét tdc d6 nhip co s nhu CPU
thyc hién bén ngoai. Piéu nay cé thé gay 14m lan bdi vi cdec CPU
ngay nay chay vdi mét téc do nhip cao hon bén trong so vdi bén
ngodi. Vi du, mét hé thong AMD Athlon XP-M 2800+ c6 mot bd x7 1y
chay vdi téc dé 2.13GHz bén trong, nhung chi 266MHz bén ngoai,
trong khi mgt Mobile Pentium 4 3.2GHz chay véi téc d6 3.2GHz bén
trong nhung chi 533 hoac 800MHz bén ngoai. Trong cdc hé théng méi
hon nay, tc do x Iy that sy la mot bdi sd (2x, 2.5x, 3x vA cao hon)
nao dé cua bus bd xa 1y.

Bus b$ xit 1y duge lién két véi cdc ndi két chan bd x 1y ngoai va
¢6 th€ truyén mot bus dit lidu trén méi duong dir liéu mdi chu ky.
Hau hét cac b xit ly hién dai chuyén méi lan 64 bit (8byte) dit lidu.

D& quyét dinh tdc do truyén cho bus bd xit 1y, ban nhéan chidu réng
dit liéu (64 bit hodc 8 byte cho mot Celeron Pentium I111/4/M hoac
Athlon/Duron/Athlon XP) véi t6c dd nhip clia bus (bing véi téc do
nhip co sé hoac khong duge nhén cia CPU).

Vi dy, néu ban st dung mét b x& 1y Mobile Pentium 4 3.2GHz
chay trén mot bus bd xd 1y 533MHz, ban ¢6 mét tée dd truyén tie thi
t6i da 1 khodng 4.266MBps. Ban dat dugc két qua nay bing cich st
dung cdng thic sau day:

533.33MHz x 8 bytes (64bits) = 4266MBps

Véi cdc phién ban chim hon cia Mobile Pentium 4-M, ban ¢6 duge
két qud sau day:

400MHz x 8bytes (64bits) = 3200MBps
Véi Socket A (Athlon XP-M) ban dat duge:

266.66MHz x 8 bytes (64bits) = 2133MBps
hoic

200MHz x 8 bytes (64bits) = 1600MBps
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Véi Socket 370 (Pentium I11), ban c6 duge:
133.33MHz x 8 bytes (64bits) = 1066MBps
hodc
100MHz x 8 bytes (64bits) = 800MBps
Téc dd truyén niy, thudng goi 1a bing théong (bandwidth) cda bus
bo xi ly, tugng trumg cho tée d t8i da ma dir lidu c¢6 thé di chuyén.
Tham khdo bang 5.1 d€ xem mét danh sdch hoan chinh hon vé cde
bang théng bus by xU 1y khédc nhau.

Bus 4o nhd

Bus bd nhé dugc si dung dé chuyén thong tin vA bd nhd chinh -
RAM trong hé théng. Bus nay dugc ndi k&t v4i chip set motherboard
North Bridge hoac chip hub diéu khién bé nhé. Phy thudc vao loai bd
nhdé ma chipset (va do d6 motherboard) duge thiét k& dé x& 1y, North
Bridge chay bus by nhé véi cdc tdc d6 khde nhau. Giai phap tdt nhat
14 bus bd nhd chay v6i cang mot tde d6 nhu bus bd x& ly. Cdc hé
théng vén st dung PC133 SDRAM c¢é mdt bang théng bd nhd la
1066MBps giong véi bus CPU 133MHz. Trong mot vi du khdc, cde hé
théng Athlon chay mét bus bd xir 1y 266MHz ciing chay PC2100 DDR
SDRAM vén cé mét bang théng 2133MBps - chinh xdc gidng nhu bus
bd x Iy trong cdc hé théng dé.

GHI CHU

Chi § ring bus by nha chinh phdi thuing chuydn dif lidu trong eiing mdt chigu rdng véi bus b3 xi Iy,
Dibu nay xic dioh kich ¢# cda nhilng gi dude goi i mat bank b9 whd. @i véi hau het cde ha thang
Pentium v3 hé thing di dong méi hon, mbt emall outline DIMM [SO-DIMM) bing véi mét bank.

Cac loai bus 1/0

K¢& tir khi PC d4u tién xuit hién, nhiéu bus I/O da duge gidi thiéu.
Ly do don gidn: Céc tdc 4§ I/O nhanh hon can thiét d€ dat dugc sy
thuc thi hé thong t6t hon. Nhu cdu cho sif thye thi cao hon nay bao
gdm ba vung chinh:

& Cdc CPU nhanh hon
& Cde yéu cdu phdn mém ngay cang tdng
& Cdc yéu cdu multimedia lén hon
Ting ving nay ddi hdi bus /O cang nhanh cang t&t.

Mat trong nhitng 1y do chinh cédc cdu tric bus I/O mdi chdm xudt
hién la kh& ning tuong thich. Mat trong nhitng biéu hién cho thay sy
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thanh céng cGa PC la viée chudn héa né. Viée chuin héa nay da san
sinh hang ngan card I/O cha hang thit ba, mdi card ban diu duge tao
cho nhimg théng s§ bus ban ddu cia PC. N&u mét hé théng PC hiéu
sudt cao méi dé duge gidi thidu thi thudng né phai tuong thich véi cac
h¢ théng bus doi cii hon sao cho cde card 1/O ddi i hon s& khéng 15i
thoi. Do d6, cdc cong nghé bus dudng nhu phat trién thay vi thite hién
cdc bude dot phd hudng vé phia trude.

Vao diu néim 1992, Intel dén d4u trong viée thanh lap mdt nhém
¢dng nghiép. Nhém nay dd duoe hinh thanh vdi nhing muc dich
giong nhu nh6ém VESA lién quan d&n bus PC. Nhén biét nhu cdu khic

phuc cdc diém y&u trong cdc bus ISA va EISA, PCI Special Interest
Group d& dugc thanh l4p.

Thong s8 bus PCI da duge tung ra vao thang 6 nam 1992 dudi dang
phién bdn 1.0 va k€ tir d6 da trdi qua mét s6 l4n ning cip. Bang 5.2
trinh bay cdc phién ban khic nhau etia PCI.

Bdng 5.2 C4c théng s6 PCI

Théng s& PCI Dugc tung ra Thay adi chinh

PCI1.0 Thing 6 ndm 1992 Théng s 32-/64 bit gbc

PCI 2.0 Thing 4 /1993 Cac bd nbi va board md rong duge xdc
dinh

PCI2A Thing 6/1995 Hoat dgng 66MHz, sdp x&p thir ty giao
tac, cac thay ddi do tré

PCI 2.2 Thdng 1/1999 Quan Iy dign, céc vAn dé sdng td v&
co hoc

PCI-x 1.0 Thang 9/1999 Hoat déng 133MHz, b8 sung cho 2.2

Mini PCI Thing 11/1999 Gac board hé sd hinh didng nhd, b8
sung cho 2.2

PGl 2.3 Thiang 3/2002 Truyén tin higu 3.3V.cic card add-in
kin ddo

PCl-x2.0 Thang 7/2002 Hoat dfng 266MHz va 533MHz, su hi

trg cho vigc phan chia nhd tin hidu
64bit 3.3vA1 5V

PCI Express 1.0 Thang 7/2002 2.5GHz trén mbi Iudng mdi hubng, sir
dyng sy truyén tin higv 0,8V, din dén
250MBps trén mdi lubng. Duge thist
k€ g8 cudi cling thay thé PCI 2.x trong
cdc hé théng PC.

PCt Express Mini Card Thing 6/2003 Cac board hé s§ hinh dang nhd, bd
sung cho PCl Express.
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Bus PCI thudng dugce goi 14 mdt bus mezzanine béi vi né thém mét
16p khdc vao cdu hinh bus truyén théng. C4c hé théng von tich hgp
bus PCI d& xuat hién vao gitta nam 1993 va ké tir d6 tré thanh mét xu
huéng trong PC. Céc laptop dd chon chudn cdc bus viao nam 1996 ma
vé co ban 12 mét phién ban c¢6 thé ¢cdm noéng di déng cia PCIL. Chuéin
Mini PCI di xuft hién vao nam 1999 cho phép céc laptop chdp nhén
cac card PCI c6 thé thay bén trong.

Thong tin thudng duge chuyén qua bus PCI véi téc 46 33MHz mbi
14n 32 bit. Bang thong 1a 133MHz nhu duge thé hién trong cdng thue
sau day:

33.33MHz x 4 bytes (32 bits) = 133MBps

Théng s6 PCI x4c dinh ba cau hinh board, mdi c&u hinh duge thiét
k& cho mét loai hé théng riéng biét véi nhiing yéu clu cbng sudt
riéng biét; méi théng s& c¢6 mdt phién ban 32 bit vA mot phién ban 64
bit dai hon. Théng s6 5V danh cho cdc hé théng may tinh ¢d dinh (st
dung PCI 2.2 trd vé trudc), thong sé 3.3V cho cdc hé thong xdch tay
(cting duge hd trg bdi PCI 2.3), va théng s6 chung danh cho cédc
motherboard va card vén hoat dong & mdt trong hai loai hé thdng.
Céc phién ban 64 bit ciia 5V va cdc khe PCI chung duge tim thay cha
yéu trén cdc motherboard server. Céc thong s& PCI-X 2.0 cho cée
phién ban 266 va 533 hd trg sy truyén tin hiéu 3.3V va 1.5V; diéu nay
tuong dng nhu PCI phién ban 2.3 vén hd trg su truyén tin hiéu 3.3V.

Mot tinh nang quan trong khéac cia PCI 14 viéc né lam model cho
thong s& Intel PnP. Do d6, cdc card PCI khéng cé cdc jumper va
switch va thay vao d6 duge cfiu hinh bing phdn mém. Cdc hé théng
True PnP ¢6 kha néng tu dong ciu hinh cdc adapter trong khi cdc hé
théng khong phai PnP c6 cdc khe ISA, cdu hinh céc adapter théng
qua mdt chuong trinh von thudng 1a mdt phan cha cdu hinh CMOS hé
théng. B4t ddu vao cudi nam 1995, hdu hét cdc hé thong tuong thich
PC di c6 mdt PnP BIOS cho phép tu dong cdu hinh PnP. Mic di cdc
laptop khong thé chdp nhan cée card PCI théng thudng, nhung hiu
hét c6 mét khe cdm card Mini PCI trong va mét ho#c nhiéu khe
CardBus ngoai.

PCI Express, mét phién bdn méi cda PCI da duge chép thuin vao
thang 7/2002 vaA mot phién badn Mini Card ¢6 sdn cho céc laptop da
dugc ch&p thugn vao thing 6/2003. PCI Express 1a mdt thi€t k& bus
serial (ndi ti€p) rdt nhanh tuong thich nguge vdi céc driver va cée
didu khién phdn mém bus song song PCI hién hanh. PCI Express 1a
mot thong s6 bus mdi duge thist k& dé ban dAu gia ting va cudi cung
thay th& bus PCI hién c¢6, nhung diéu nay c6 thé khong xdy ra trong
khodng mdt nam nita trong cdc hé théng xach tay.




180 Chudng 5 - Cac motherboard
Accelerated &raphics Port (AGP)

Intel da tao AGP nhu 1a mét bus méi duge thigt k& dac biét cho sy
hé trg 46 hoa va video hiéu sudt cao. AGP dua vao PCI, nhung né ¢é
médt s8 phan b sung va cii tién va thugng déc lap véi PCI vé khia
canh vét ly, dién va 16 gic. Khong gidng nhu PCI vén 1a mot bus cé
nhiéu b$ (khe), AGP 1a nhidu ngi két hiéu suit cao diém ndi diém
duge thiét k& dic biét cho mot card video hoac bo xit ly trong mét hé
thong béi vi chi mot thist bj AGP duge cho phép.

H&u hét cac laptop khéng c6 mét khe AGP chudn nhu cdc hé théng
desktop. Thay vio dé ching thudng tich hgp bs xit Iy video AGP trén
motherboard hodc nhu 1a mét phan cda chipset motherboard. Tuy
nhién, m¢t s6 c6 cdc khe chuyén dung danh cho cdc thist bi card
video déc quyén. Tham chi néu video duge tich hop, né chinh xac
gidng nhu mot card duge cim vao mot khe AGP ho#c PCI chuén.

Lic diu Intel da tung ra thong s6 AGP 1.0 vao thdng 7 /1996 va da
dinh nghia mot t6¢ d6 nhip 66MHz v6i sy truyén tin hidu 1x hodc 2x
st dung 3.3V. AGP 2.0 da dugc tung ra vao thang 5/1998 va bd sung su
truyén tin hidu 4x cing nhu kha néng hoat dong 1.5V thap hon.

Bang chinh sifa mdi nhat cho thong AGP danh cho cde PC 1a AGP
8x, duge goi theo cdch khdc 1a AGP 3.0. AGP 8x dinh nghia mét téc do
truyén 1a 2133MBps, gdp dbi toc d ciia AGP 4x. Théng sd AGP 8x luc
ddu di dugc théng bdo cong khai vio thing 11 nam 2000. Mac du
AGP 8x c6 mot t6c d§ t5i da gap dbi téc d6 cia AGP 4x, nhung cdc
diém khde biét thuc t& giita cac thiét bi tuong thich AGP 4x va 8x véi
cdc théng s§ gidng nhau thi t6i thiu. Tuy nhién, nhiéu chipset 3D
vén hd trg AGP 8x ciing néng cip bd nhé va cde tée d¢ 16i dd hoa 3D
va cdc thiét k& dé hd trg tst hon giao dién nhanh hon.

AGP 1a mét ndi két t6c dd cao va chay véi mét tin s8 cd s& la
66MHz (that sy la 66.66MHz) gip d6i tdn s& co 8¢ cia PCI chudn.
Trong ché do AGP co ban duge goi 1a 1x s truyén duge thuc hién moi
chu ky. Bdi vi bus AGP rong 32 bit (4byte), véi 66 tridu ldn mébi gidy,
AGP 1x c¢6 thé truyén dit liéu véi tc do khodng 266MBps. Thong so
AGP gdc ciing dinh nghia ch& d§ 2x, trong dé cdc lan truyén duge
thue hign hai 1an mdi chu ky, din dén toc do 533MBps. St dung mot
sy tuong dong trong d6 moi chu ky tuong duong sy lic luu qua lai caa
mét qua ldc, ch& do 1x duge xem 13 truyén théng tin lic bit ddu mébi
l&c lu. Trong ché& d9 2x, thém mét lan truyén xdy ra mbi l4n qua lic
hoan thanh nita m¢t 1an luc lde, do dé ting gap doi hidu sudt, trong
khi v& mét ky thugt duy tri cing mot téc dé nhip - hoge trong truong
hgp nay cling mdt s8 lan lic lic mdi gidy. Théng s8 AGP 2.0 di bé
sung khé ndng cho cdc 14n truyén 4x trong d6 dit lieu duge truydn bén
lan mdi chu k¥ va bang mét téc do truyén dir liu 1066MBps. AGP 3.0
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bé sung cdc 1an truyén 8x (tdm ldn mdi chu ky), tao nén mét téc do
truyén 2133MBps. Hau hét cdc card AGP méi hon biy gi¥ cé su hd
trg cho chuéin 4x nhtt 14 mdt mie t&i thi€u va cde chipset va bs didu
khién d6 hoa mdi nhat hé trg AGP 8x. Bang 5.3 trinh bay cdc diém
khdc biét trong cdc td¢ d% nhip va téc do truyén dif liéu (bang théng)
cho cdc ch€ d6 AGP khéc nhau.

B_fx_ng 5.3 Cdc ch# 80 AGP thé hign céc ot 40 nhip vi bang thény

Loai AGP Chidu ring Tdc ad S chu ky dif  Bang thong (MBps)
bus {hyte) bus (MHz) ligu mbi nhip

AGP 1x 4 66 1 266

AGP 2x 4 66 2 533

AGP 4x 4 66 4 1066

AGP 8x 4 66 8 2133

Bdi vi AGP doc 1ap véi PCI, viée xif Iy d6 hoa trén bus video AGP
g1é1 phéng bus PCI cho nhigéu ddu vao va ddu ra truyén théng hon,
chding han nhu SCSI, FireWire, hodc cdc bo didu khién USB; céc card
am thanh; card giao dlen mang..

Ngoai su thue thi video nhanh hdn, mét trong nhitng 1y do chinh
Intel di thi€t k& AGP la cho phép chipset video ¢6 mdt néi két cao
trire ti€p véi RAM hé théng d€ cho phép tich hgp mét gidi phap
video nhanh va manh mé hgp ly v6i mét chi phi thadp hon. AGP cho
phép mdt by xi 1y video ¢6 sy truy cdp truc ti€p vdi RAM hé théng,
cho phép cdc gidi phdp video gid ré dugc cai sdn tryc ti€p vao
motherboard ma khéng can phdi dua vao thém RAM video hoac cho
phép mét chip video AGP chia sé bd nhé hé thong chinh. Cac bd xtt 1y
video hiéu suft cao sé& c¢6 thé ti€p tuc xu huéng cé nhiéu bd nhé hon
tryc tiép duge két ndi (tham chi néu né dugc tich hop vao motherboard),
vé ¢d ban didu nay quan trong khi chay cdc dng dung video 3D hidu
sufit cao.

AGP cho phép t6e dd cia bo xi¥ 1y video theo kip v6i nhitng yéu cau
dé xtt ly dd hoa 3D tdc dd cao ciing nhy video toan déng trén PC.

Cac thanh phin motherboard

Mot motherboard hién dai ¢6 mdt 8 thanh phdn duge 14p sdn bao
gom cac socket, slot, bd néi (connector), chip khéc nhau.. Phin nay
trinh bay cdc thanh phan dugc tim thdy trén mot motherboard dién
hinh.

H4u hé&t cdc motherboard laptop hién dai ¢6 61 thifu cdc thanh
phin chinh sau day:
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& Socket/slot b xu ly

& Chipset (North/South Bridge hodc by nhd va cde hub diédu
khién I/0)

& Chip Super I/0

& ROM BIOS (hub flash ROM /firmware)
& Cdc socket SO-DIMM (b6 nha)

& Chip PC Card/CardBus va cde socket
& Khe Mini PCI

& Socket Mobile daughter (MDC)

& Bé 6n ap CPU

& Pin

H4u hét cdc motherboard laptop ciing cé video, audio, ndi mang
tich hgp ho#ic nhitng giao dién tiy chon khdc phu thudc vao board
riéng lé. _

HAu hét c4c thanh phédn chuin nay duge thao ludn trong cdc phin
tiép theo.

Cac Seckat /St

CPU trong mét hé théng laptop cé thé duge han tryc tiép vao
motherboard, duge 14p dit qua mdt module di déng (mot board mach
chia CPU va nhitng linh kién khde) hodic duge cdm vao qua mjt
socket tudng tu nhu socket cta cdc hé théng desktop. Hau hé&t cac hé
th8ng hién dai c6 bd x{ 1y duge 1dp dat truc tiép trong mét socket,
cho phép thay d8i sau ndy va thim chi cdc nang cap gidi han. Cdc bd
x0 1y trudc Pentium IIT va Athlon thudng duge han vao hodc duge ldp
dat qua céc thi€t k& module di déng, gidi han d4dng ké kha niing thay
thé& cho nhau. Bing 5.4 trinh bay c4c ky hiéu cho céc socket/slot b xi
ly khdc nhau dugce st dung cho cdc hé thdng laptop va liét ké cdc chip
duge thiét ké& dé cdm vao ching.

Bang 5.4 Cac thong s6 socket CPU di ddng

Sockst S6 chdn Sd 06 chdn  Dign dp Céc b xi&r Iy dugc hd trg
MMC-1 280 70x4 Sy-21V Mobile Pentium/Celeron/Pentium
I MMC-1
MMC-2 400 40x5 5V-21V["] Mobile Celeron/Pentium /H1/
_ MMC-2
MC 240 30x8 Auto VRM Mobile Pentium Il MC
Micro PGA1 615 24x26 mPGA  Auto VRM Mobile Celeron/Pentium 1l micro-

PGA 1
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MicroPGA2 495 21x24 mPGA  Auto VRM Mabile Celeron/Pentium 1l micro-
PGA 2

Socket 478 478 26x26 mPGA  Auto VRM Desktop Celeron/Pentium 4 FC-
PGA 2

mPGA 479M 470 26x26 mPGA  Auto VRM Mobile Celeron/Pentium (I1/4/M
micro-FCPGA

Socket A (462) 462 37x37 SPGA  Auto VRM Mobile/Desktop Duron/Athlon 4/
Athlon XP-M

Socket 754 754 29x29 mPGA  Auto VRM Mobile/Desktop Athlon 64

Auto VRM = Module 8n ap c6 chifc ning chen dign dp ty déng duge xac dinh béi cac chan
VID bd xit Iy
FCPGA = Flip-chip pin grid array
PGA = Pin grid array
SPGA = Staggered pin grid array
mPGA = Micro pin grid array

Chd y ring mdt s laptop st dung cdc bd xif Iy desktop, do d6
chiing cé thé sit dung céc socket by x(t 1y desktop. Tuy nhién, hdu hét
st dung cdc bd x 1y va socket riéng biét duge thiét k& dé s& dung di
déng. Viéc bdi vi mdt b xt 1y cdm vita vio mdt socket cy th€ khong
¢6 nghila la né sé hoat déng. Vi dy, cdc phién ban ctia Celeron, Pentium
IT1, Pentium 4, va Pentium M déu cdm vao mdt socket mPGA 479M,
nhung chi mdt socket ma hé théng duge thi€t k& cho sé& hoat dong -
thite t& viéc cAm vao nham socket c6 thé gay hu hdng. Bit ké viéc e
s chdn tuong tu va cdc cdch sip x&p vat 1y, cde so dbé chan thue sy
khac nhau gitta cdc bd x 1y khédc nhau.

Gdc chipset

Ching ta khéng thé néi vé cdc motherboard hién dai ma khéng
thdo luln cdc chipset. Chipset 14 motherboard; do d6 hai board bét ky
¢6 cung céc chipset ¢6 chic ning gidng nhau. Chiepset chira giao dién
bus x& 1y (duge goi 14 front-side bus hoac FSB), cdc bo didu khién bé
nhé, cdc by didu khién bus, bd didu khién I/O va nhiéu hon nita. T4t
cad mach ctiia motherboard duge chita trong chipset. N&u bd x{ 1y trong
PC gidng nhu ddng co trong xe hai thi chipset tugng trung cho khung.
N6 1a khung sudn trong dé6 bd mdy duge dit va 1a noi két véi the gisi
bén ngoai. Chipset 13 khung, hé théng treo, hé théng 14i, c4c bdnh xe
va 18p xe, hé théng truyén déng, truc din déng, bdvi sai va b phanh.
Khung trong xe hoi 12 nhiing gi dua céng suft xudng mat dat, cho
phép phuong tién khdi déng, dimg va cua queo. Trong PC, chipset
tugng trung cho ndi k&t gitfa by x& 1y vA moi thit khéc. BH x& Iy
khong thé giao ti€p véi bé nhd, by xi 1y video, cdc card mé rong,
thi&t bi.. ma khéng di chipset. Chipset 14 hub chinh va hé thdn kinh
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trung uong cia PC. N&u ban nghi bé xt 1y 1a bd nio, chipset 13 xuong
séng va hé than kinh trung uong.

Bdi vi chispet diéu khién giao dién ho#c céc néi két gitta b x ly
va moi thd khéc, két qud chipset 4n dinh loai by x{ 1y nao ban cé, né
s& chay vdi t0c d6 nhanh nhu th& nao, cdc bus s& chay nhanh nhy thé
ndo; tdc d9, loai va lugng by nhd ma ban c6 thé sit dung va nhidu hon
ni¥a. Thyc t&, chipset ¢6 thé 1a thanh phin quan trong nhat trong hé
thong, ¢6 1& tham chi quan trong hon bd xi 1y.

Su phdt trién ciia chipset

Khi IBM da tao ra cic motherboard PC dau tién, né s& dung mot
s0 chip riéng biét d€ hoan thanh bang thist k&. Ngoai b x Iy va bd
dong x{ 1y todn hoc thy chon, nhidu thanh phdn khac duge bt bubc
dé hoan tdt hé théng. Nhing thanh phan khdc bao gém céc muc
ching han nhu bd tao nhip, bd didu khién bus, dé dinh thoi gian hé
théng, cdc bg diéu khi€n ngit va DMA, CMOS RAM va déng hé, va
b diéu khién ban phim. Ngoai ra, nhiéu chip 16 gic don gian khée da
duge sd dyng d€ hoan thanh toan by mach motherboard - di nhién,
cfng vdi nhitng thi chdng han nhu b¢ x 1y thue, bd déng xi 1y todn
hoc (don vi dau ddng), bd nhé va nhitng bd phan khac. Bing 5.5 liét
ké tat ca thanh phdn chip chinh duge sit dung trén cdc motherboard
PC/XT va AT géc.

Bang 5.5 Cdc thanh phdn chip chinh trén c4c motherboard PC/XT vi AT

Chifc nang chip Phién ban PC/XT Phién ban AT
B6 xir Iy 8088 80286

B9 ding xt ly todn hoc (don vi ddu ddng) 8087 80287

B6 tao nhip 8284 82284

B¢ diéu khién bus 8288 82288

B dinh thfi gian hé thong 8253 8254

BO didu khién ngdt bic thdp 8259 8259

Bo difu khién ngit bic cao 8259

B diéu khién DMA bac thip 8237 8237

B diéu khién DMA bic cao 8237
CMOS RAM/dfng hd thei gian thyc MC 146818
B diéu khién ban phim 8255 8042

Mac du cdc théng s§ duge trinh bay & day danh cho cdc hé thong
PC/XT va AT, nhung hay ghi nh¢ ring vap ngay d6 cdc mdy xdch tay
khéng thuc su l& cde mdy laptop. Thay vao dé, ching mé phdng cong
nghé desktop hau nhu mot cach chinh xdc. V& co bdn mot mdy x4ch
tay da la mét desktop c6 mot tay cAm. Vao thai diém cdc laptop thue
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sif ph8 bién, cdc chipset d4 duge phat minh va duge s dung trong céc
may desktop.

Ngoai by xi¥ ly/ bd déng xit 1§, mo6t tAp hgp sau chip da duge st
dung dé thue thi mach motherboard chinh trong cdc hé théng PC va
XT nguyén thiy. Sau d6, IBM d4 nang cap mach nay 1én mot thiét ké
sdu chip trong cdc hé théng AT cac hé théng mdi hon chl y&éu bing
cdch thém cdc chip diéu khién ngdt (interrup) va DMA va chip CMOS
RAM/déng hé thi gian thyc khéng khé bién. T4t cd thanh phan chip
motherboard nay d&n tir Intel hoic mdt nha san xuat duge dang ky
ban quyén bdi Intel ngoai trit chip CMOS/déng hd vén dén tir Motorola.
X4y dung mdt nhédn ban hodc ban sao clia mét trong nhitng hé théng
IBM nay doi hoi tdt ca chip nay cong véi nhidu chip 16 gic riéng biét
nhé hon dé lién két bang thiét ké& lai véi nhau téng cong 100 chip
riéng 1& hoac nhiéu hon. Piéu nay 1dm cho gi4 mot motherboard tré

nén cao va dé lai it chd tréng trén motherboard dé tich hgp nhitng
chifec nang khac.

Vao nam 1986, mdt cong ty cé tén la Chips and Technologies da
gidi thieu mdt thanh phan mang tinh cai tin 1én duge goi 1a 82C206
- b6 phéan chinh cia chipset motherboard PC dau tién. Pay Ia mét
chip tich hgp vao né tédt ca chie ning cia cdce chip motherboard chinh
trong mdt hé théng tuong thich AT. Chip nay bao gém céc chifc ning
cia bd tao nhip 82284, bd didu khién bus 82288, mét bd dinh thei gian
hé théng 8254, cdc bd diéu khién ngit 8259 kép, cic bd diéu khién
DMA 8237 kép va tham chi chip CMOS/dong hé MC146818. Ngoai bd
xif 1y, hdu nhu t&t ca thanh phédn chip chinh trén mét motherboard
PC biy gi& ¢6 thé duge thay bing mét chip duy nh4t. Bén chip khéc
di gia tang 82C206 cé chic ning nhu 1a cdc bd dém (va bd diéu khién
b6 nhd, do d6 hoan thanh hau nhu tat cd mach motherboard véi téng
cong 5 chip. Chipset ddu tién nay dugc goi 1a chipset C58220 bdi
Chips and Technologies. Khéng can phdi néi, ddy da 14 mét khai
niém mang tinh ciéch mang trong viéc sdn xuit motherboard PC. Diéu
nay khéng chi gidm dang k€& chi phi tao mét motherboard PC ma con
lam cho viéc thiét k& mét motherboard tré nén dé& dang hon nhiéu.
Sé& lugng thanh phan gidm di déng nghia véi viée cdc board c6 nhiéu
chd tréng hon dé tich hgp cdc thanh phin khdc truse day duge tim
thdy trén cdac card md rong. Sau d6 bén chip gia tang 82C206 44 duge
thay bing mdt t4p hgp mdi gom chi ba chip va toan bd tap hop ndy
duge goi la chipset Enhanced AT (NEAT) 82C836 Single Chip AT
(SCAT) ma cudi cing thu gon cédc chip trong tdp hop thanh mét chip
duy nhat.

K& tir sau dé nhiéu nha sdn xuit chipset dd dén va di va sau mot
st chuyén déng 16n trong nganh céng nghiép chipset, chi Intel, AMD,
VIA Technologies, SiS, va ALi san xudt cdc chipset motherboard.
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Intel d4 tré nén chi phdi thi trudng chipset cho céc hé thong sit dung
cic bg xd 1y Intel mac du nhitng céng ty khdc, chdng han nhu VIA
Technologies, SiS, va ALi ciing sédn xudt cdc chipset hd trg cdc bé xd
1y Intel. AMD d4 phdt trién cdc chipset riéng cua né cho ho by xi¥ ly
K6 va Athlon, nhung bay gio né nhan manh cdc nha phat trién chipset
cha hang thit ba d€ hé tr¢ cdc san ph&m cGa né. Ngay nay, VIA
Technologies 1a nha phét trién hang ddu vé cac chipset AMD Athlon/
Athlon XP/Duron. Tinh phé bi€n cta cdc bé xit ly AMD ciing da khuyén
khich SiS, NVIDIA va ALi Corporation phét trién nhitng chipset cho
céc hé thdng chay trén Intel va AMD.

Diéu tha vi cdn luu ¥ 1a nha sén xuft chipset PC géc, Chipsets and
Technologies d4 s6ng s6t bing viéc thay d6i 1§ trinh thi&t k& va sin
xudt cdc chip video, va da tim thdy mot vi tri thudn lgi trong thi
trusng d6, ddc bigt danh cho cac chipset video laptop. Sau dé Chips
and Technologies da dugc mua hét bdi Intel vao ndim 1998 nhu 1a mét
phan chi&n luge video cha Intel.

Cdc chipset Intel

Ban khéng thé néi vé cdc chipset ngay nay ma khéng thdo luan
Intel, béi vi hién tai né sé hitu phin rong 16n cda thi trudng chipset
diic biét cho cdc hé thdng 46 phéan gidi duge trang bi bd x 1y Intel.

Béay gio khi Intel phét trién cdc bo xit 1y méi, né phdt trién céc
chipset v4 motherboard cing mét lic nghia 1a ching c¢6 thé duoc
thong bdo va dugc phan phéi ciing nhau. Pidu nay loai bd sy cham tra
gilta viéc gidi thiéu cac bd xi 1y mdi va doi cdc motherboard va hé
thdng ¢6 khd nang sit dung ching, didu nay da phé bign trong nhifng
ngay truée diy cua nganh cong nghiép. Déi véi nguai tidu dung, didu
nay c6 nghia la khéng phai dgi cdc hé théng mdi. K& tir b x ly
Pentium nguyén thiy vado nam 1993, ching ta di c6 thé mua cdc ha
thdng 14p rdp sdn vao cling mot ngay ma mot by x Iy méi duge tung
ra.

Bit diu véi 486 nam 1989, Intel da bit ddu mét miu d4nh sb cdc
chipset cita né nhu sau:

S& chipset Ho by xir Iy

420xx P 4 (486)

430xx P 5 (Pentium})

440xx P & {Pentium ProfPII,’PIII)I

8xx PG/ P7(PH/PII/ P4/PM) véi cdu tric hub
450xx Server P6 (Pentium Pro/PII/ PlII Xeon)
E72xx Workstation Xeon vdi cdu triic hub

E 75xx Server Xeon vii ¢&u triic hub
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460xx B x1 Iy Itanium

E88xx BO diu khién Itanium 2 véi cdu tric hub

Cac s0 chipset dugc liét ké & day 1a cdc chit viét tit cda cdc s6
chipset thuc sy dugc déng d4u trén cdc chip riéng 18. Vi du, mot
trong cdc chipset Pentium II/TII laptop phé bién 1a chipset Intel 440BX
gdm hai thanh phan: North Bridge 82443BX va South Bridge 82371EX.
Tuong tu, chipset 845 hd trg Mobile Pentium 4 va gdm hai phan chinh
bao ghm 82845 Memory Controller Hub (MCH, vén thay thé North
Bridge) v& mdt 82801CAM I/O Controller Hub (ICH 3-M, thay thé&
South Bridge). Bing cdch doc logo (Intel hodc cdc hang khdéc) cling
nhu s6 linh kién va cdc td@ hgp mau tu trén cdc chip 1én hon trén
motherboard, ban ¢é thé nhén bi&€t nhanh chipset ma motherboard s
dung.

Intel dd s dung hai cfu trdc chipset riéng biét: mét cdu tric
North/South Bridge va mét cdu tric hub m¢i hon. Tat cd chipset
series 800 gan ddy hon st dung cau tric hub.

Cidc chipset AMD Athlon/Duron

AMD d4 mao hiém - sy mao hi€ém d6 cudi cung thanh céng - v6i ho
bd xi 1y Athlon cda né (Athlon, Athlon XP, Athlon MP va Duron bi
gidn doan hdom nay. V8i nhitng bd x( Iy nay, AMD da quyé&t dinh l4n
ddu tién tao mot chip tuong thich vdi Intel vé phan mém, nhung
khong truc tiép tuong thich phdn ciing ho#c chin (pin). Trong khi
series K6 cim vao cung mdt Socket 7 ma Intel di thiét ké cho dong
bd xt 1y Pentium, AMD Athlon va Duron khéng tuong thich chén véi
cédc chip Pentium II/III va Celeron. Piéu nay ciing ¢6 nghia ring AMD
khéng thé tan dung cac chipset vi kidu thiét k& motherboard hién ¢6
khi Athlon va Duron dugc gidi thiéu; thay vao d6, AMD tao cdce chipset
va motherboard riéng cia né hodc tim nhitng cdng ty khac c6 thé sin
xuit nhitng linh kién nay.

Mic di AMD phai mit mét thdi gian dé dat cdc by x& 1y va kiéu
thi&t k& chipset cia né vao céc hé thong laptop, nhung AMD da buée
di budc chdn ddu tién cua né vao thé gidi chipset khi né khdi déng
thi trudng bing viéc gidi thiéu chipset riéng cta né duge goi la chipset
AMD 750 (c6 tén ma la Irongate). Chipset AMD 750 gém bd diéu
khién hé thdng 751 (North Bridge) va b diéu khién bus ngoai vi 756
(South Bridge). Gdn day hon, AMD da gigi thiéu chipset AMD-760
cho cdc bd xd 1y Athlon/Duron, day 1a bd chipset chinh ddu tién trén
thi trudng hd tr¢ DDR SDRAM cho bd nhd. Né gdm hai chip - bg diéu
khi€n bus hé théng AMD-761 (North Bridge) va bé diéu khién bus
ngoai vi AMD-766 (South Bridge). Mac dii AMD khéng ¢dn nhdn manh
nhidu vé doanh s8 chipset nhung nhitng nd lyc tién phong cia né da
mang lai ngudn cAm hiing cho nhitng céng ty khéc chdng han nhu VIA
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Technologies, NVIDIA, va SiS, dé phdt trién cdc chipset duge thiét
k€& dic biét cho cdc bd xif 1y Slot A va cde bd xit Iy Socket A va Socket
754 hién hanh tir AMD. Biéu nay da cho phép cic chinh tri motherboard
sdn xu&t cde bo khdc nhau hd trg nhimng chip nay va ciae bé xit ly
Athlon, dua mét Wwigng kha 16n thi phdn ra khéi Intel trong tign trinh.

Céu tric North/South Bridge

Hau hét chipset ddi ¢t hon duge chia thanh mét cdu trdc nhidu
tang hinh thanh nhing gi dugc goi 1a cde thanh phdn North Bridge
va South Bridge ciing nhir mét chip Super I/O:

& North Bridge. Thanh phdn nay cé duge tén goi ciia né tiy
chitc ndng cla né nhu la néi két gita bus xt Iy tée do cao
{lén dén 8OOMHz) va cdc bus AGP (1én dén 533MHz) va PCI
(33MHz). Thanh phdn North Bridge la nhitng gi ma chipset
duoce dgt tén theo, nghia la, vi du nhitng gi ching ta 8ot
chipset 440BX bdt ngudn tiz vigc s6 by phdn chip North Bridge
thic su cho tdp hop dé 1o 82443BX.

& South Bridge. Thanl phdn nay 6 chie ndang nhu mét cdu
néi gitta bus PCI 33MHz PCI (hoge CardBus trong laptop) va
bus ISA th@gm chi chém hon (hode PC Card trong cdc laptop).

& Chip Super 1/0. Chip riéng biét nay duoc gdn vao bus ISA,
ddy khéng thyc sy duge xem I b3 phdn ciia chipset va thuong
dén tix mot héng thit ba, chdng han nhu National Semicon-
ductor hode Standard MicroSystems Corp (SMSC). Chip Su-
per 1/0 chita cdc muc thiét bj ngogi vi cdn duoc siz dung
duge két hop thanh mét chip don. Chii ¥ réng nhidu chip so
voi gdn day bdy giv cé cde chite ndng Super I/O ma trong
truong hop nay ching khéng con cé mét chip Super 1/0
riéng biét niza.

North Bridge dbi khi dugc goi l1a PAC (b didu khién PCI/AGP). V&
c¢ bdn né 14 thanh phdn chinh cia motherboard va 1a mach
motherboard duy nhat ngoai b x& 1y vén thudng chay véi toc do
motherboard (bus xif 1) t8i da. HAu hét cdc chipset hién dai st dung
mdt North Bridge mét chip; tuy nhién, mét s& chipset doi eii hon thuc
sy gom 1én dén 3 chip riéng 1é dé tao nén mach North Bridge hoan
chinh,

South Bridge 1a thanh phén téc d6 cham hon trong chipset va da
lubn la mot chipset riéng 1&. South Bridge 1a mdt thanh phin hoi c6
thé thay thé& cho nhau trong d6 céc chipset khdc nhau (c4c chip North
Bridge) thuong dugc thi€t k& d€ si dung cting mét thanh phan South
Bridge. Ki€u thi€t k& 1ip rdp dugc nay cia chipset mang lai chi phi
th&p hon va sy linh hoat cao hon cho cdc nha sdn xudt motherboard.
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South Bridge cling thuong chita cde giao dién ATA kép, mot s§ giao
dién USB va thdm chi CMOS RAM va céc chitc nang déng hé thoi
gian thuc. South Bridge c6 tdt cd thanh phan vén tao nén bus ISA bao
gbm cdc bo didu khién ngdt (interrupt) va DMA.

Thanh phan motherboard thit ba, chip Super 1/0, duge néi két véi
bus ISA 8MHz va chda tat cd thiét bi ngoai vi chudn dugc 1dp sén vao
mot motherboard. Vi du, hau hét cdc chip Super I/O chita cdc céng
serial (ndi ti€p), cdng parallel (song song), bd didu khién & dia mém
va giao dién ban phim/chudt.

Hinh 5.1 minh hoa mt cdu tric North/South Bridge dién hinh si
dung chipset 440BX. Pay da la cdu tric chipset va hé thdng phd bién
nhét cho cac laptop cudi Pentium IT hodc ddu Pentium III.
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Hinh 5.1. Sd dd kh6i motherboard laptop chipset 440BX dién hinh.

Céc motherboard gan day hon st dung cdc thi€t k& chipset North/
South Bridge thudng c6 mdt Super South Bridge dua céc chitc ning
South Bridge va Super I/0 vao mdt chip.

Cau tmic Hub Intel

Céc chip seri 800 méi hon tit Intel s dung mot cau tric hub trong
dé chip North Bridge truéc day bay gid duge goi la mét memory
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controller hub (MCH) va South Bridge trudc diy duge goi 14 mdt VO
control hub (ICH). Thay vi no6i két ching qua bus PCI nhu trong mot
thiét k& North/South Bridge chudn, ching duge ndi két qua mét giao
dién hub chuyén dung nhanh gdp d6i PCI. Thiét k& hub mang lai mét
s8 uu diém so vdi thidt k& North/South Bridge théng thudng.

& Téc dp cao hon. Giao dién hub la mét gino dién 4x (c6 bén
nhip) 66 MHz 8-bit (4x66MHzx1 byte = 266MBps), c6 gdp doi
théng luong cua PCI (33MHzx32 bits = 133MBps).

& Tai PCI giam di. Giao dién hub déc lgp véi PCI va khéng
chia sé hode danh cdp bang théng bus PCI cho su luu théng
chipset hodc Super I/0. Piéu nay cdi thién su thuyc thi cia
tdt ca thiét bi dugce néi két bus PCI khac béi vi bus PCI khéng
tham gia vaoe cdc giao tdc nay.

& Néi déy board giam di. Mdc di. nhanh gép d6i PCI, nhung
giao dién hub chi rong 8 bit va doi héi chi 15 tin hiéu chuyén
tréen motherboard. Khi so sanh, PCI doi héi khéng qud 64 tin
hiéu duge chuyén trén bo, lam tdng su tgo nhidu tinh dién
(EMI), khd ndng bi suy gidm tin hiéu va tiéng on tin hi¢u lén
hon va tdng cde chi phi sdn xudt bo.

Thiét k& giao dién hub nay cung cdp mdt théng lugng 16n hon
nhiéu cho cde thi€t bi PCI béi vi khong cé chip South Bridge (ciing tai
luu lugng tit chip Super I/0 naoe chiém giit bus PCI. Do bé qua PCI, ciu
trac hub ciing cung cdp théong lugng 16n hon cho cdc thiét bi ndi két
true ti€p véi hub diéu khién I/O (tru6e day 14 South Bridge), ching
han nhu cdc giao dién ATA-100/133, Serial ATA, va USB 2.0 téc do
cao hon mdi.

Thiét k& giao dién hub cing rdt mang tinh kinh t&, chi rong 8 bit.
Mac di diéu nay dudng nhu qua hep dé hitu dung, c6 mét 1y do cho
thiét k&. Biang cdch lam cho giao dién chi réng 8 bit, né chi si dung
15 tin hiéu, so véi 64 tin hidu dugc yéu cau bdi giao dién bus PCI rong
32 bit bdi cdc thiét k& chip North/South Bridge. S8 lugng chin thap
hon nghia 1a ¢6 it dudng truyén mach hon trén bo, it ti€ng 6n tin hiéu
va su rung xdy ra hon va chinh cdc chip ¢6 it cdc chan hon phai lam
cho chiing nhd hon va sdn xuét it tdn kém hon.

Mic di né chuyén méi ldn 8 bit nhung giao dién hub thye thi 4 14n
chuyén mdi chu k¥ va quay vong theo chu ky v¢i 66MHz, Diéu nay cho
né mdt théng lugng hiéu dung 1a 4x66MHzx1 byte = 266MBps. Con sd
nay gip dai bing théng cla PCI, v6n rong 32 bit nhung chay chi mot
l4n truyén trén mdi chu ky 33MHz trong tong s6 bang théng la
133MBps. Do d6, do mot kidu thi€t k& rat hep nhung rdt nhanh, giao
dién hub dat duge su thue thi cao vdi chi phi thdp hon va tinh toan
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ven tin hiéu nhiéu hon so véi kiéu thi&t ké North/South Bridge trudc.

Céc giao dién MCH giita bus x{ 1y téc do cao (800/533/400/133/100/
66 MHz) va giao dién hub (66MHz) va bus AGP (533/266/133/66MHz),
trong khi cdc giao dién ICH gitta giao dién hub (66MHz) va céc cdng
ATA(IDE) (66/100MHz) va bus PCI (33MHz).

ICH ciing ¢6 mdt bus low-pin-count (LPC) méi, co ban gém mot
phién ban rong 4 bit c6 soc cia PCI dugc thiét k& cha y&u dé hé trg
cac chip ROM BIOS motherboard va Super 1/0. Biang cdch s dung
cung 4 tin hieu cho céc chitc ndng di liéu, dia chi va 1énh, chi 9 tin
hiéu khéc cdn d€ thyc thi bus cho tong cong chi 13 tin hiéu. Didu nay
gidm dang ké s6 trace néi két chip ROM BIOS va céc chip Super 1/0,
trong mot hé théng so v6i cdc tin hiéu bus ISA 96 cAn thiét cho céc
chipset North/South Bridge doi cii hon vén da st dung ISA lam giao
dién v6i cdc thiét bi d6. Bus LPC ¢6 mot bang thong t6i da 1a 16.67MBps
nhanh hon ISA va hé trg cédc thiét bi chdng han nhu cac chip ROM
BIOS va Super 1/0.

Hinh 5.2 minh hoa mjt cdu tric giao dién hub dién hinh s dung
chipset 855PM. Pay la cdu trac chipset va hé théng thong dung nhat

cho céc laptop Pentium M, va né dai dién cho mot thiét k& hé théng
hién dai.
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Hinh 5.2. So 46 khdi chipset 855PM dién hinh.



192 Chuong 5 - Cac motherhboard
Cac ndi k&1 North-South Bridge toc dd cao khic

Intel don ddc trong viéc thay thé ndi k&t bus PCI cham giia cac
chip loai North Bridge va South Bridge bing mét cdu tric nhanh hon
von bd qua bus PCI. Nhitng ¢ong ty khac gidi thiéu cdc ndi két chipset
toc dd cao bao gom nhitng céng ty sau day:

& VIA. Céng ty nay tgo cdu tric V-Link dé néi két cdc chip
North Bridge va South Bridge ciia né véi cdc téc d¢ ngang
hang hodc vuot qua cdc tée dé cia cdu tric hub Intel. V-Link
st dung mot bus diz liéu 8 bit chuyén dung va hién duoe thuc
thi trong hai phién bdn: 4x V-Link va 8x V-Link. 4x V-Link
triyén dit lidu vdi téc do 266MBps (4x66MHz), gép déi toc dé
cia PCI va tuong duong véi tée dé cdu triic hub cia Intel. 8x
V-Link truyén di ligu voi téc dé6 533MBps (4x133MHz), gdp
déi toc dé cu tric hub cia Intel. Tdt c¢d chip VIA South
Bridge trong seri VT82xx hé tro V-Link. Cdc chipset dGu tién
stt dung V-Link la chipset seri 266 cia VIA cho cdc ho b6 xit
ly Pentium I, Pentium 4, va Athlon. Cdce chipset seri 333 va
400 cda VIA ciing stz dung V-Link.

& SiS. Cdu tric MuTIOL cia né mang lai su thuc thi tuong
diong 4x V-Link cda VIA. Cde chipset vén hé tro MuTIOL siz
dung cdc bus dia chi, DMA, di lieu nhdp va dit liéu xudt cho
méi 1/0 bus master. MuTIOL dém véa qudn Iy nhidu cube
chuyén dit ligu ngugc dong va xubi dong trén mot bus di liéu
16 bit hai chiéu. Cdce chip South Bridge trong seri SiS961 va
962 hé trg MuTIOL vdi téc dé truyén diz libu 533MBps
(133MHzx4), trong khi seri SiS963 hé tro MuTIOL 1G nhanh
hon, vén hé tro cde t6c d6 truyén da litu vuot qua 1GBps.
Cdc chip North Bridge vén hé trg MuTIOL diuge mé td trong
cde phdn ligt ké cde chipset SiS cho cde bd xit 1y seri Pentium
4 va Athlon.

& ATI. No su dung mét néi két tée do cao duge goi la A-Link
trong mét s6 chipset tich hgp IGP ciia né. A-Link chay vdi téc
d6é 266MBps, tuong duong vdi cGu triic hub cia Intel va céc
thiét k& V-Link va MuTIOL thé h¢ ddu tien. Cdc chipset seri
RS vé RX cia né si dung bus HyperTransport. HyperTransport
md bdy gio dugc phdt trién vd dugc qudn ly bdi
HyperTransport Technology Consortium phi lgi nhudn
(www.hypertransport.org), stz dung mét bus IS diém néi diém
801 héa st dung sy truyén tin hiéu vi phdn thdp dp. Phién
bdn 8x8 ciia HyperTransport duge stt dung bdi mét s6 chipset
ATI 16 trg téc do nhip 800MHz va mét téc d6 truyén da licu
la 1.6GBps.
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& NVIDIA. Cdc chipset nFore, nFore2, va nFore3 ciia né su
dung bus HyperTransport duge phat trién ban ddu béi AMD,

Luu § ring mic di ban diu céc chipset nay duge trién khai trong
cdc hé thong desktop nhung sy xudt hién clda ching trong cdc hé
théng laptop xay ra dong thdi, trong hdu hét cdc trudng hgp.

Mic di cdc thuat nglt North Bridge va South Bridge ti€p tuc duge
sit dung cho cdc chipset s dung cde ndi két V-Link, MuTIOL, A-Link,
hosic HyperTransport gitta nhitng thanh phin chipset nay, nhung céc
chipset nay thuc sy st dung mét cdu tric trén hub tuong ty nhu ciu
tric chia cac chipset seri 8xx Intel va k&t qua dat duge su tang hiéu
suit tugng ing.

Cac profile chipsat

P& tAn dung t6i1 da bat ky bo xu 1y, ban phai s dung mdt chipset
hiéu sudt cao. Nhu khi tim mua mot hé théng desktop, ban nén luu y
dén chipset nao duge s dung trong mdy tinh xdch tay ma ban du
dinh mua va viéc né ¢6 hoan todn hé tr¢g nhitng tinh nang cda bj xi
1y va cdc thanh phin khédc cia hé thdng hay khdng. Cdc phan sau day
md td nhitng chipset théng dung nhit dugce tim thdy trong cdc hé
théng xdch tay sit dung cdc bd xit Iy Pentium va cde bd xi Iy méi hon.

Chipset mobite Pentium

Intel da chi ¢6 mdt chipset riéng biét cho di dong danh cho cdc hé
théng Pentium. Tuy nhién, nhiéu laptop st dung cdc b§ x ly va
chipset desktop bat k& nhitng khiém khuyét trong viéc tiéu thu cong
suft,

Intel 430MX

Intel 44 gi6i thidu 430MX vao thdng 11 nam 1995, dugc thiét k& dé
hd trg cac bd xit 1y Pentium va Pentium MMX. Chipset di dong 430MX
¢6 cdu tric va hidu sudt tudng tut nhu chipset socket 7 desktop 430FX
théng dung sau dé m#c du diéu quan trong cin luu ¥ ring bd xu 1y
thudng duge han vao, khéng cé cic socket treng cdc ki€u thiét k& di
dong thoi diém dé. Hiu hét cdc hé théng desktop va xdch tay chay
trén Pentium da st dung chipset nay tif gidta dén cudi nhitng nim
1990,

82430MX gdm tSng céng bén chip, bao gbm mdt North Bridge 3
chip: b diéu khién hé théng 82437MX va hai chip dudng din dir lidu
82438MX va South Bridge 82371MX MPIIX (Mobile PCI 1/0 IDE Ac-
celerator). Nhitng thanh phin nay nim trong khéi Quad Flat Pack
(QFP) va Thin Quad Flat Pack (TQFP) dé cung cdp céc kidu thiét ké
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méng va nhe. Nhitng tinh ning néi bat cho 430MX bao gém:

® Cdc téc do bus xiz Iy Pentium 50, 60, va 66MHz

& B diéu khién cache L2 tich hop

& Su hé tro bus PCI 2.0 cho lén dén bén master PCI
& Sy hé trg EDO (Extended Data Out) RAM

& Sy hé tro SRAM burst ¢6 6ng dén cho cache L2

D& cung cap tudi tho pin kéo dai € su dung trong cdc hé théng
xéch tay, 430MX c6 cde chie ning quan ly dig¢n thudng khéng duge
tim thdy trong cdc chipset desktop:

& Treo DRAM vdi chitc ndng ty lam méi (refresh)

® Dong hd co thé duge didu tiét hode duoc dicng lai
& SRAM (cache) c6 thé duge tdt nguén

Géc chipset Pentium Il /HI

Intel, VIA, va cdc hdng khéc cung cAp mot s§ chipset duge thiét ké&
cho cdc bd xif Iy hé thong Pentium II va III di dong. Mot s6 ch&ng han
nhu 440BX, ban dau da duge thiét ké dé€ sit dung cho desktop va sau
d6 duge diéu chinh cho edc bo xit Iy di dong. Céc chipset khac ching
han nhu 440MX, dugc thiét k& dac bist cho vide si dung di déng.

Intel 4488

Chipset 440BX cua Intel di duge gi6i thiéu vao thang 4 nam 1998
va 1a chipset d4u tién chay processor host bus (thuéng duge goi la
front-side bus, hodc FSB) véi t8c d6 100MHz. 440BX duge thigt ké
déc biét d€ hd trg cdc bd xd 1y Pentium II/III nhanh hon véi tde do
350MHz tré lén. Chipset nay ciing d4 la chipset Pentium II/I1I diu
tién cho cac hé théng laptop.

Sy thay déi chinh tit cdce chipset trude d6 1a chipset 440BX ¢ai
thién sy thuc thi bing cdch ting bing théng cia bus hé thong tir
66MHz lén 100MHz. Béi vi chipset cé thé chay véi téc do 66MHz
hodc 100MHz, né cho phép mét thiét k& motherboard cg bin hd trg
tdt cd téc do xd ly Pentium II/III dua vao bus xi 1y 66MHz ho#c
100MHz.

Sau day la cdc difm néi bat cia 440BX Intel:

& Bus xiz Iy Pentiumn I1 {111 100MHz hodec 66MHz
& Sy hé tro SDRAM PC-100

& B6 nho t6i da 1GB tréng lén dén 4 bank (bén DIMM)
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& Sy hé tro cho bs nhd ECC (error-correction code)

& Sy hé trg cho vige xiz ly dién ACPI

& Chipset ddu tién hd trg cic b xit ly Pentium II/III Mobile
Intel

Intel 440BX gém mdt chip North Bridge dugc goi 1a host bridge/
controller 82443BX duge ghép doi vdi chip South Bridge 82371EB
PCI-ISA/IDE Xcelerator (PIIX4E). South Bridge b8 sung su hé trg cho

thong s6 ACPI (advanced configuration and power interface) phién
ban 1.0.

440BX cing duge st dung trong cdc phién ban mobile module caa
cic bd x¢ Iy Pentium II va III. Trong mot thiét ké mobile module, hai
phan cda chipset, duge goi 1a North Bridge va South Bridge dugc dit
trén mobile module va motherboard mgt cach riéng biét.

440BX 1a chipset thong dung nhat cho cdc médy xach tay cha cudi
nhitng ndm 1990 dua vao cdc bd xir 1§ Pentium II va IIT va Celeron.

Intel 448MX

Vé co badn chipset 440MX 1a mdt North Bridge 440BX va South
Bridge PIIX4E duge két hgp thanh mét chip. Ngodi viéc hgp nhit hai
chip nay thanh mat, 440MX b8 sung sy hd tr¢ audio AC'97 (audio
codec 1997) va modem tich hgp nhim cung ¢dp mét card Am thanh va
modem 13p sdn tuong duong véi cdce card Am thanh va modem cia céc
card dua vao PCI.

440MX giong nhu 440BX, ngoai trit nhitng tinh niing sau day:

& Cdc chip North Bridge va South Bridge duge két hop thanh
mét thanh phdn 440MX

& Khéng c6 su hé trg AGP

® B6 didu khién AC'97 va giao dign AC-Link duge b6 sung dua
vao AC'97 2.1 ’

® Giao dign X-bus (ISA 8bit) (thay vi ISA chudn) cho b¢ diéu
khién ban phim, Super 1/0, vé flash ROM

& RAM t6i da 256MB
& PCI phién bdn 2.2

& Sy tiéu tdn céng sudt dién hinh 2.1W (v6i 100MHz) va 1.6W
(vdi 66MHz), véi nhizng tinh ndng céng sudt thdp dugec md

Inte 4902K

440ZX-66M la mdt phién béan gid ré cha 440BX duge thiét k& dac
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biét A€ hd trg cdc bd x 1y Celeron mobile cdp thap dua vao cdc thist
k& Pentium II va II1. Sy khac biét chinh véi 440BX la 440ZX gi6i han
chi trong mét front-side bus (FSB) bo xtt I 66MHz.

VIA PNIS3

VIA PN133 1a mot chipset bs x& 1y Pentium III két hgp mot 16i dé
hoa Savage4 tich hgp vdi bus x¥ Iy 133MHz va stt hé tr¢ SDRAM
133MHz. PN133 thich hgp 1§ tuéng cho cdc hé théng laptop méng va
nhe hodic ¢4p nhép liéu. Nhitng tinh nang chinh cia PN133:

& Bus xi Iy Pentium 11 66/100/133MHz

& Sy hb tro cho cdc b6 xit Iy Mobile Intel Pentium IT1]Celeron
va VIA C3

& 1.5i d6 hoa AGP4x 83 Savage4 tich hop

& Céu tric by nho chia sé véi video sit dung RAM heé théng
& RAMDAC 250MH: tich hop

& H§ trg cho su hién thi LVDS, CRT, DVI, va TV
& AC'97 audio/modem tich hop

& HG trg SDRAM PC100/133

& RAM t6i da 1.5GB

& HG tro ATA-100

& Bén céng USB 1.1

& Qudn Iy diéen ACPI/OnNow

& North Bridge VT8603

& South Bridge VT8231

D5 hoa 2D/3D hiéu suét cao cai sén, cdc xdc lap bus hé théng 66/
100/133MHz linh hoat, sy hé trg cho PC100/133 SDRAM, va nhiéu ch&
d6 tigt kiem dién lam cho VIA ProSavage PN133 (c6 tén ma 1a Twister)
trd thanh chipset SMA tich hop 1y tudng cho cdc laptop bd x 1y Intel
Pentium III, Intel Celeron, va VIA C3.

Intel BISEM

Chipset 815EM 14 mot chipset Pentium II1/Celeron laptop chi dao
v6i mot b diéu khién video AGP 2x tich hgp ti&t kiém chia sé RAM
hé théng.

Tuong tu nhy cac chipset seri 8xx khac cia Intel, 815EM (82815EM
GMCH2-M) st dung cdu tric hub cia Intel cung cdp mdt néi két
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266MBps giifa hai thanh phén chipset chinh. Chipset nay khéng chia
5é bus PCI nhu cac thiét k& North/South Bridge d&i cii han.
815EM hé trg nhitng tinh ning sau day:

& Bus xi Iy Pentium I /11T 100MHz

& Giao dién hub 266MBps

& ATA-100

& SDRAM PC-100

& RAM 61 da 512MB

& Hé trg cong nghé Intel SpeedStep

& Giao dién ndi két LAN (LAN tich hop)

& Alert on LAN 2.0

& B¢ diéu khién AC'95 (@m thanh tich hop)
& Cdc ché do ngu (sleep) cong sudt thép

& B tgo s6 nglu nhién

» Hai b¢ diéu kRhién USB 1.1, bén c6ng USB

& Bus LPC cho Super I/0 va hub firmware (ROM BIOS)

& Logi b6 bus ISA

& B¢ didu khién video AGP 2x tich hop (chia sé RAM he théng)
& 4MB tuy chon ctia RAM video chuyén dung

& DV] (digital video interface) cho cdc man hinh phdng

& Sy phdt lai MPEG-2 DVD phdn mém c6 su hiéu chinh chuyén
déng phén cing

815EM sit dung hub diéu khién ICH2-M (82801BAM), ddng chii ¢
nhét cho viée cung cép hd trg ATA-100. Mic du it 8 dia c6 thé thue su
tdn dung théng lugng nhiéu ndy, nhung trong bat kj trudng hop sé
khéng ¢6 mdt diém thidt nghén & d6. Tinh nang ddng chu ¥ khde 12 ¢6
hai b¢ diéu khién USB 1.1 va téng cong 4 c¢éng USB on board. Diéu
nay cho phép tang gdp déi hidu suat USB 1.1 chuin bdng cich tdch
cdc thigt bi trén hai cdng va cé thé cho phép 1én dén 4 ndi két trude
khi mdt hub duge yéu cdu.

Mot chip di kém du'o'c goi la video controller hub (VCH) 82807AA
két néi truc ti€p vdi edng video out digital trén GMCH2-M, cho phép

truyén tin hiéu vi phan thap 4p (LVD) cho sy hd trg LCD c6 dé hoa
tich hgp 815EM.



198 Chuong § - Cdc motherboard

M6t tinh ning quan trong khdc cda 815EM la sy tich hgp mét bd
diéu khién Ethernet nhanh truc ti€p vao chipset. Bo didu khién LAN
tich hgp hoat déng v6i mét thanh phan 16p vat Iy bao gém nhimg
tinh nang sau day:

& Ethernet 10/ 100Mbps cdi tién v6i céng nghé Alert on LAN
& Ethernet 10/ 100Mbps co bdn

Céc thanh phdn 16p vt 1y nay c6 thé duge dat truc tiép trén
motherboard (cdc chip thém vao) hodc ¢6 thé duge 14p dat qua maot
adapter cAm vio mdt khe Mini PCI.

Chipset 815EM d4 1a mdt chipset loai Pentium ITI thong dung cho

thi truong laptop va co bdn d4 duge thi€t k& d€ thay thé chipset
440Bx.

{ntel $236M/MG/MP

Ho chipset 830 1a chipset sau cuing ma Intel da tung ra cho céc
laptop chay trén bd xir Iy Mobile Intel Pentium III va Celeron. Chipset
830 tang téc d9 bus xit 1y 1én 133MHz va ciing hd trg SDRAM PC133.

Chipset 830 gém 3 phién ban:
& 830MP: Giao dign AGP 4x cho cdc b¢ xit Iy video riéng bigt
& 830MG: By xu ly AGP 2x tich hop

& 830M: Bo xu ly video AGP 2x tich hop va giao dién ngoai
AGP 4x

Ho chipset 830 cling hd trg nhitng thanh phin sau day:
& Bus xit ly Pentium Il 133MHz
& SDRAM PC-133
& RAM t6i da 1GB
& Ba c6ng xudt video digital
& Cu truc hub
& 6 c6ng USB 1.1
& Bj diéu khién AC'S7 (8m thanh tich hgp)
& Giao dign néi k&t LAN (LAN tich hop)

Cic chipset Pantlum 4
Intel dd gidi thiéu moét s§ chipset d€ st dung bd x( 1y Mobile

Pentium 4-M va Mobile Pentium 4. Mgt s& chipset ching han nhu
845MP/MZ, don gidn 1a cdc phién bin mobile cia cdc chipset desktop.
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Nhitng chipset khac chéng han nhu he 852 da duge thist k& dac bist
danh cho viéc st dung di dong.

Intel 845MP/MI

Ho chipset 845M dugc thiét k€ cho cdc hé théng Mobile Pentium 4
cap thap. Ho chipset 845M gbm hai phién bdn véi nhitng diém khéc
biét sau day:

& 845MP: B¢ nhé DDR 266MHz (PC-2100), RAM 1GB t6i da
& 845MZ: Bé nho DDR 200MHz (PC-1600), RAM 512MB t6i da

Ca hai chip trong ho chipset 845M (hub diéu khién b6 nhé 82845MP/
MZ) hé trg cdc tinh ning sau day:

& D6 hoa AGP 4x

® Bus xit Iy Pentium 400MHz

& Céng nghe Intel SpeedStep cdi tién

& 6 céng USB 1.1

® Cdu tric Hub

® ICH3-M (hub diéu khién 1/0 82801CAM)
& Quin ly dien ACPI 2.0

& ATA/100

& B¢ diéu khién AC'97 (&m thanh tich hop)
& Giao di¢n néi két LAN (LAN tich hop)

Intel $32PM/GM/EME

Ho chipset 852 la m{t chipset Mobile Pentium 4 chii dao véi su
quan ly dién di d¢ng cao cép, st hé trg cho bd nhé DDR SDRAM, va
syt hd trg dd hoa tich hgp va/hosic AGP 4x tiy chon.

Thanh vién co bdn nhét cia ho nay la 852G, vén hd trg mot bus xi
ly 400MHz, ¢6 b nhd 1én dén 1GB cia DDR200/266 (PC1600/PC2100),
cling nhu mét bd xd 1y video Intel Extreme Graphics AGP 2x tich hgp
¢6 su hd trg cho cdc man hinh ddc 14p kép va sy truyén tin hidu vi

phéan thdp 4p tich hgp (LVDS) c6 46 phin gidi LCD 1&n dén SXGA+
{1400x1050).

82852GM (MCH) c6 nhiing thanh phin sau day:
& Bus xit Iy Mobile Pentium 4-M 400MHz
& Sy h8 trg DDR200/266 (PC1600/PC2100)
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& RAM téi da 1GB

& B6 xit ly video Intel Extreme Graphics AGP 2x tich hop 6 su
hé tro cho cde man hinh déc lgp kép va LVDS tich hop c6 do
phdn gidi LCD lén dén SXGA+ (1400x1050)

& Sy hé trg USB 2.0 téc dé cao, c6 lén dén 6 céng USB 2.0

& Su hé tro Intel SpeedStep cdi tién (chuyén déi déng dien dp
va tdng s6 CPU)

& Clu triic Hub

& Hub didu khidn 1/0 82801DBM (ICH4-M) c6 sy hé tro Ultra
ATA /100

852GME bao gém moi thd tit 852G va bé sung thanh phédn sau day:
& Bus xit ly Pentium 4 5633MHz
& Su hé trg DDR266/333 (PC2100/PC2700)
& RAM t6i da 2GB

& Bo xi ly video Intel Extreme Graphics/2 AGP 2x tich hop c6
sut hé trg cho cde man hinh déc lgp kép va LVDS tich hop, cé
dé phdn gidi LCD [én dén UXGA+ (1600x1200)

Chipset 852GME giéng nhu 852G, ngoai trit né hd trg bus xI 1y
Mobile Pentium 4 533MHz nhanh hon va cé bd nhd lén dén 2GB cia
DDR266/333 (PC2100/PC2700) t&c d§ cao. 852GME ciing ¢6 mét bd x{&
ly video Intel Extreme Graphics/2 AGP 2x ning cdp cé st hd trg cho
cdc man hinh dgc lap kép va LVDS tich hgp ¢6 d6 phan gidi LCD lén
dén UXGA+ (1600x1200).

Cdc bd x( 1y video tich hop duge 14p sdn vao 852G va 852GME chia
sé dong RAM hé théng chinh (RAM video riéng biét khéng duge sd
dung). Video 2x tich hgp véi RAM chia sé tao nén mdt hé théng it dit
hon hé théng st dung mét bd xit Iy video AGP 4x clia hiang thd ba ¢
RAM video riéng biét nhung véi syt thuc thi video thap hon.

HAau hét cdc desktop c¢6 tinh thyc thi cao hon thich sit dung mot
chipset hon ma khong cé video tich hgp va thay vao d6 tao mét card
video tuong duong trén motherboard cing v6i mdt b xir ly video
riéng biét, RAM video, vd BIOS video. Trong hdu hét cédc laptop, su
khéc biét duy nhat gitta video cai sdn vA card video riéng biét (nhu
trong mdt hé thong desktop) la card video ldp sdn chi chia sé khong
gian véi phan cdn lai cta motherboard.

82852PM (MCH) chita moi tht tit 852GME va ciing b8 sung mt
giao dién AGP4x va loai bé video tich hop.

Chipset 852PM giong nhu 852GME (bus xir 1y 533MHz nhanh hon
va ¢6 bp nhd lén dén 2GB cia DDR266/333 (PC2100/PC2700) t6c dH
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cao), nhung né thiéu video tich hgp. Thay vao d6, mdt giao dién AGP
4x duge dua vao dé ké&t néi véi cdce bo xif Iy video cia hidng thid ba.
Piéu nay lam cho 852PM trd thanh lya chon t6t nhét cho cde hé
théng Pentium 4 di ddng c6 tinh thue thi cao.

Intel 855PM/GM

Ho chipset 855 Intel duge thiét ké dé hé trg bé xi 1y mobile
Pentium M mdi va 1a mét phan cla nén Centrino Mobile Technology
cua Intel nhu duge két hgp véi mdt gidi phap ndi mang wireless Intel
(xem hinh 5.2). Su két hgp chipset 855 va b xi1 ly Pentium M tao nén
hé thdng di déng manh nhét vdi toan bd mufe tidu thu céng sudt thdp
nh4t.

855PM 1 mét thap didu khién bd nhd tidu chuén ¢é sy hd trg AGP
4x cho mot bd x& ly video va RAM video riéng biét trong khi phién
bidn 855GM bd sung mdt bd x& 1y video tich hgp chia sé RAM hé
théng.

& Bus xiz ly Pentium M 400MHz

& RAM 67 da 2GB

& Céng nghé bé nhé DDR200/266

& Sy hé tro USB 2.0 t6c d6 cao c6 lén dén 6 cong USB 2.0

& Giao ditn AGP4x

& V6 hiéu hoa bo dém nhép/xudt déng cho bus va bj nhé hé
théng xiz Iy, nhdm gidm viéc tiéu thy céng sudi chipset bdng
cdeh kich hoat hodc tdt nguén bus hodc b6 nha xi ly hé
théng.

& Giao dién hub
& Hub diéu khién I/0O 82801DBM (ICH4-M)

855GM c6 moi thd tir 855PM va ciing bé sung mét bd xi 1y video
Intel Extreme Graphics/2 AGP 2x tich hgp ¢6 sut hd tr¢ cho cdc man
hinh déc 14p kép va su truyén tin hiéu vi phdn thdp 4p (LVDS) tich
hgp ¢6 d6 phan gidi LCD lén d&€n UXGA+ (1600x1200).

Cidc chipset Athlon/Duron

Tuong tu nhu hiu hé&t cde chipset Intel, cdc chipset duge thidt ké
st dung cdc by xit Iy AMD thudng xudt hién trong cdc desktop trudc
tién. Cudi ciing (va thudng déng thoi) ching eling duge thue thi trong
céc hé théng laptop.



202 Chuong 5 - Cac motherboard
AMD-760

Chipset AMD-760 la mét gidi phép l6gic hé théng tich hgp cao
mang lai hiéu sudt ning cao cho bd xi7 Iy AMD Athlon va céc bd xit 1y
bus tuong thich he thdng AMD Athlon. Chipset AMD-760 gdm b¢ didu
khién h¢ théng AMD-761 trong mét khoi plastic ball-grid array (PBGA)
569 chan va bd diéu khién bus ngoai vi AMD-766 trong mét khéi
PBGA 272 chan.

Bé diéu khién hé théng AMD-761 c6 bus hé thdng AMD Athlon, bd
diéu khién by nhé hé théng DDR-SDRAM, b didu khién céng db hoa
gia toc (AGP4X) va bé diu khién bus PCI (peripheral component
interconnect).

B§ diéu khién bus ngoai vi AMD-766 ¢6 bén khéi chinh (cdu ngi
PCI - ISA/LPC, host controller QHCI USB, bé diéu khién EIDE UDMA-
33/66/100 va ladgic quan 1y hé théng), mbi khdi ¢6 sy truy cdp doc lap
dén bus PCI, mét tdp hop hoan chinh cdc tin hiéu giao dién PCI va
state machines, vA khd ning lam viéc déc lap véi nhiing thi&t bi
riéng biédt.

~ VIA Apollo KN133

VIA KN133 dugce thi€t k& d€ hd trg cdc b xi ly AMD Mobile
Athlon va Mobile Duron va ¢é dé hoa 2D/3D tich hgp, cdce x4c lap bus
xtf 1y 200/266MHz, su hé trg cho SDRAM PC100/133 va nhidu ché do
tiét kiém dién. Sau day 1a nhitng tinh nang chinh ctia KN133:

& Bus xit Iy Athlon 200/266MHz

B Lbi dé hoa 83 Savaged AGP 4x tich hop

& Cdu tric by nha chia sé véi video sit dung RAM he thong
& RAMDAC 250MHz tich hop _
& Hé trg cho su hién thi LVDS, CRT, DVI, va TV
& AC'97 audio/modem tich hop

& HS tro SDRAM PC100/133

& RAM t6i da 1.5GB

& Hb tro ATA-100

& 4 c6ng USB 1.1

& Qudn ly dién ACPI/OnNow

® North Bridge VT8363A

& Super South Bridge VIT82C686B




Chuong 5-Cac motherboard 203
VIA KN266

Chipset VIA KN266 cho cdc by xi Iy mobile AMD Athlon va Duron
bao gébm bd mdy ddé hoa 2D/3D S3 ProSavage8 tich hop cdng vdi su hd
trg cho 1én dén 4GB by nhé DDR266 (PC2100). Pé hoa S3 ProSavage8
tich hop bao gdém biang théng AGP 8x va su hiéu chinh chuyén dong
DVD va duge t6i uu héa dé st dung v6i Windows XP. Windows tich
hgp sit dung SMA (shared memory architecture), nghia 12 né chia sé
RAM hé théng chinh thay vi st dung RAM video riéng biét. D6 hoa
tich hgp cho phép tiéu thu cdng suat hé thong thdp hon va tiét kiém
khéng gian motherboard, do dé cung cdp cdc hé sd hinh ddng méng
hon va nhe hon.

KN266 st dung cdu tric hub V-Link cia VIA cung cdp mdt bus
266MBps chuyén dung gitta North Bridge va South Bridge (xem hinh
5.3). Cdu tric nay tuong tu nhu cdu tric hub dugc tién phong trong
cédc chipset Intel 8xx. KN266 ciing c6 sy hd trg AC'97 audio/modem
tich hgp cho ATA-100 va 1én dén 6 cong USB 1.1. Céc tuy chon khéc
bao gdm mot giao dién ndi mang 3Com tich hgp.
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Sau ddy la nhiing tinh nang ctia KN266:
& Bus xit ly Athlon 200MHz
& L3i d6 hoa 83 ProSavage8 AGP 8x tich hop

& Cdu tric b6 nhd chia sé (SMA) véi video si dung RAM hé
théng

& RAMDAC 250MHz tich hop

& Hb trg cho sy hién thi LVDS, CRT, DVI, va TV
& HS tro b6 nhd DDR200/266

& RAM t6i da 1.5GB

& Cdu tric hub V-Link 266MBps

& AC'97 audio/modem tich hop

& Ethernet Media Access Controller 10/ 100Mb 3Com (VT8233C)
hode 10/ 100Mb Ethernet MAC tich hop

& KBC, giao dién chuét PS/2, RTC tich hop
& H5 trg ATA-100

® 4 cong USB 1.1

& Qudn Iy dién ACPI/OnNow

& North Bridge VT8372

& South Bridge ho VT8233

Céc ngudn tai nguyén hé théng 13 cac kénh giao tiép, dia chi, va
nhitng tin hiéu khéc ma cdc thiét bi phdn céng sit dung dé giao tiép
trén bus. Tai cdp thdp nh4t, nhitng nguén tai nguyén nay thudng bao
gom:

& Cdc kénh IRQ (interrupt request)
& Cdc kénh DMA (direct memory access)
& Cdc dia chl c6ng I/0

Cédc ngudn tai nguyén hé thong nay duge lidt ké theo thd ty ban
gap nhitng sif ¢§ véi ching.

Céc IRQ gdy nhiéu sy ¢6 hon cdc DMA bdi vi ching dugc yéu cau
cao hon nhiéu; hu nhu t4t ca card sit dung cdc kénh IRQ. It ¢6 su c6

hon véi cde kénh DMA bdi vi it card hon sit dung ching, cdc kénh
DMA duge sit dung chi b&i chu&n ISA 15i thoi va thudng cé nhiéu
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kénh hon d€ di chuyén xung quanh. Céc cong I/0 dugce st dung béi tat
cd thiét bl phan cing trén bus nhu‘ng vé mit k§ thuat ¢ 64KB cda
chung, nghia 14 ¢6 nhiéu céng dé€ di chuyen xung quanh. Véi tat cd
ngubn tai nguyén nay, ban phal bao ddam rang mét chic nadng card
hodc phan cdng duy nhdt s dung mdi nguén tai nguyén; trong hau
hét cdc trudng hgp, ching khéng thé hoac khéng nén duge chia s8é.

Nhing ngudn tai nguyén nay duge bdt bude va duge st dung bdi
nhiéu thanh phan cia hé théng. Céc card adapter cidn nhimg tai
nguyen nay dé giao ti€p v6i hé théng va hoan thanh nhing muc dich
cua ching. Khéng phai tdt cd card adapter déu ¢é nhitng yéu cau tai
nguyén gidng nhau. Mét vi du médt céng giao tiép serial cdn mét kénh
IRQ va dia chi ¢8ng /0, trong khi mdt card 4m thanh cdn nhing tai
nguyén nay va toi thiéu mét kénh DMA Hau hét cdc card mang sit
dung mot kénh IRQ va mot dia chi ¢cdng /O va mét s cing si dung
mdt khéi dia chi bé nhd 16KB.

Khi hé théng trd nén phlfc tap - ban cé cémg nhidu cdc thiét bi
thira ké& (legacy device) chdng han nhu cdc cdng serial hodc parallel
chudn, cdc cdng hong ngoai (mfrared) cdc PC Card théng thudng
(thay vi cdc card CardBus), mgt § dia mém khong c6 tinh nidng USB.,
- thi khd néng xay ra cdc xung 40t tai nguyén cang 16n. Mot s6 hé
thong ¢6 thém mét s8 thidt bi duge cim vao ¢6 thé thuc sy push the
envelope vi trd thanh mdt con d4c méng cdu hinh cho nhitng ngudi
mdi bdt ddu. Déi khi trong nhifng tinh hudéng nay tinh ning tu dong
cu hinh cia Plug and Play c6 thé tré nén bdi réi hosc khéng ciu
hinh tm uu nhifng ngudn tai nguyén dé moi thi hoat dong. Hiu hét
ciac céng USB cho phep ban chinh sta cdc phan gan tai nguyén bing
cdch st dung phan mém Plug and Play dinh kém v6i card ho#c Device
Manager trong Windows 9x tré lén, do dé ban déi khi ¢6 thé cai
thién tét hon mdt cdu hinh mic dinh bang cdch thuc hién mot s& thay
d6i. Tham chi néu cdu hinh ty ddng tré nén bsi réi (didu néxy Xay ra
thudng xuyén hon), nhung that may thay, trong hdu hét tdt ca trudng
hgp, ¢6 mét cdch 1égic dé cdu hinh hé théng - mét khi ban biét duge
cAC quy téc.

Cac npit

Cdc kénh yéu cau ngdt (IRQ) hoic cdc ngit phan ciing duge si
dung bdi nhitng thi€t bi phan cing khdc nhau dé bdo hidu cho
motherboard bi&t ring mdt yéu cAu phai duge hoan thanh. Tha tuc
nay gidng nhu mot sinh vién gid tay 1én dé biéu thi riing cgu &y can
duge sy chd y.

Cédc kénh ngdt nay duge thé hién bing cdc diy trén motherboard
va trong cdc bo ndi khe. Khi mét ngdt cu thé duge goi ra, mét tha tuc
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dic biét ndm quyén hé théng, trude tién luu tdt cd ndi dung thanh ghi
CPU trong mét stack (ngin x&p) va sau dé6 huéng hé thong sang bédng
vector ngit. Badng vector nay chda mdt danh sédch cdc dia chi by nhd
tuogng dng véi cdc kénh ngét. Phu thude vae ngéit nao di duge goi ra,
chuong trinh tuong Ung vdi kénh dé duge chay.

Cdc pointer trong bdng vector huéng sang dia chi cia bat ky driver
phdn mém nao duge sd dung d€ phuc vu cho card von da tao ngdt. Vi
duy, d6i véi mot card mang, vector ¢6 thé huéng sang dia chi cha céc
driver mang da dugc tdi dé van hanh card; déi véi mot bo didu khién
dia cing, vector c6 thé huéng sang ma BIOS d& van hanh bd didu
khién (controller).

Sau khi thi tuc phan mém cu thé thuc hién xong bat ky chife nang
ma card cin, phadn mém diéu khién ngdt trd cdc noi dung stack tré vé
cdc thanh ghi (register) CPU, va hé théng ti€p tuc bit c nhitng gi ma
né da thuc hién trude khi ngdt da xay ra.

Thong qua viée st dung cdc ngit, hé théng c6 thé phan hdi lai céc
sy kién (event) bén ngoai theo mdt cdch dang lic. Mbdi 14n mét cdng
serial trinh bay mot byte cho hé théng, mét ngdt duge tao 48 bio
dam rang hé théng doc byte dé trude khi mét byte khac di dén.
Trong mét 56 trudng hgp hiay nhé ring mét thiét bi céng - dic bidt 1a
mdt modem véi mét chip UART 16550 hod#ic cao hon ¢6 thé ¢6 mot b
dém (buffer) byte cho phép nhiéu ky ty duge luu trit trude khi mot
ngit duge tao ra.

Cdc ngét phdn cing thudng duge uu tién héa bing cdc s8 cia
ching; vdi mdt s6 ngoai 18 cdc ngit vdi sy uu tién cao nhét cé cdc sd
thdp nhat. Cic ngit v4i sy uu tién cao hon duge quyén uu tién hon cde
ngit c6 quyén uu tién thap hon bing cdch ngdt chiing. K&t qui, mot
56 ngit c6 thé xay ra dong thoi trong hé théng, véi mdi ngit x&p 1éng
trong mot ngit khie.

N&u ban 1am qué tdi hé théng - trong trudng hop nay bing cich
chay hé&t cdc ngudn tai nguyén stack (qua nhiéu ngit da duge tao ra
mdt cdch nhanh chéng) - mdt 16i chén ngin x&p trong x4y ra va hé
théng tam diung. Théng bdo thudng xuat hién dusi dang Internal
stack overflow - system halted tai mt dong nhic DOS. Néu ban gap
phai loai 18i hé théng nay va chay DOS, ban c¢6 thé bu dip cho 15i
nay bing cdch st dung tham sé STACKS trong file CONFIG.SYS
tang c4c ngudn tai nguyén ngin x&p c6 sin. HAu nhu nguti ta sé
khong thay 16i nay trong Windows 9x/Me hoic Windows NT/2000/XP.

Bus ISA stf dung sy cAm bién ngit edge-triggered trong dé mdt
ngit dudc cdm bién bdi mét tin hiéu thay dbi duge gdi trén mét
dudng day cu thé dugc dit trong bd ndi khe. Mot dudng day khdc
tuong rng v6i méi ngit phdn cing cé thé c6. Béi vi motherboard
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khong thé nhan higt khe nao chia card von da s dung mét dudong
ngit va do d6 tao ngit, dAn d&n sy nhdm l4n né&u nhidu card dugce sa
dung dé€ ngit cu thé. Do d6 mdi ngit thudng duge chi dinh trong mot

thigt bi phan cing. Phan 16n thoi gian cde ngét khong thé dugc chia
sé.

Lic ddu, IBM d4 phét trién nhitng cdch d&€ chia sé cac ngét trén
bus ISA, nhung it thiét bi tuian theo nhung quy téc cu thé d€ 1lam cho
diéu nay tré thanh syt thue. Bus PCI vén cho phép chia sé ngit. Thyc
t€, hau nhu t4t cd card PCI dugc xdc lap sang ng#it A PCI va chia sé
ngét dé trén bus PCI. Vin dé thyc su 14 vé k§ thuat c6 hai tap hgp
ngit phan cing trong ngdt hé théng: cdc ngit PCI va cdc ngit ISA.
Cha ¥ réng hiu nhu cdc desktop khéng c6 cdc khe ISA hodc PCI nhu
ban thu¢ng thdy trong mot hé théng desktop, cac giao dién & d6 va
duge su dung bdi cdce thlet bi bén trong. Vi dy, néu 1apt0p c6 mdt cong
serial, c6ng parallel, ¢dng héng ngoai, bé didu khién § dia mém, bd
diéu khi€n ban phim va chudt, cdc khe PC card, ching duge ndi két
qua mdt bus ISA trong (hode nhu ISA). Pidu nay ciing tuong tu d6i véi
CardBus, M1m PCI, USB, FireWire, Ethernet, Video, va nhiing thiét
bi khdc ma vé co ban dugc k&t néi v6i hé théng qua PCI

Ngoai ra, d€ cdc card PCI hoat dong trong mot PC sit dung DOS
hoéic Windows 95a, cdc ngit PCI duge dnh xa trude tién sang cdc ngdt
ISA, ma sau day duge cdu hinh duéi dang khong thé chia sé. Do d6
trong nhiéu trudng hgp ban phai gdn mot ngit khong xung dat cho
mdi cdt, thdm chi cac card PCIL. Sy xung ddt giita viée gdn cac TRQ
ISA cho céc ngdt PCI da gay ra nhiéu su ¢8 cdu hinh cho nhirmg ngudi
trude day st dung céc motherboard PCI va d4 tiép tuc gy ra nhiing
su ¢d tham chi sau khi ph4t trién Windows 95 va cong nghé Plug and
Play caa né.

Gidi phdp cho vdn dé chia sé ngit cho cdc card PCI 1a mot thi gi
dé duge goi 14 PCI IRQ steering, v8n duge hd trg trong cac hé diédu
hanh gin ddy hon (bdt ddu véi Windows 95 OSR 2.x) va BIOS. PCI
IRQ steering cho phép mét hé diéu hanh plug-and-play (cdm vio la
chay) chiing han nhu Windows dnh xa hoac "steer” (didu khién huéng)
mdt cach dong cdc card PCI (cdc card nay hau nhu déu sir dung PCI
INTA#) sang cac ngdt PC chuén va cho phép méot s& card PC duge 4nh
xa sang cung mdt ngat.

Céc ngit phan ciing d6i khi duge goi 1a cdc ngét ¢6 thé che (maskable
interrupt), nghia 1a cdc ngdt cé thé duge che hoic dugc tit trong mot
khodng thai gian ngén trong khi CPU duge sif dung cho céc hoat dong
quan trong khac. BIOS hé thong hoic cde chuong trinh cé trach nhiém
qudn 1y cdc ngit mét cdch phit hgp va hidu qué dé dat duge hidu suét
hé théng t&t nhat.
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B4i vi cdc ngit thudng khéng thé duge chia sé trong mdt hé théng
bus ISA, ban thudng gip phai nhing xung d6t va thdm chi s dung
h&t cdc ngdt khi ban thém cac bo vao mét hé théng néu hai bo si
dung cung mot IRQ d€ truyén tin hidu cho hé théng, su xung dét vira
xay ra sé ngin mot trong hai bo hoat déng t6t. Nhitng phan sau day
thdo ludn cdc IRQ ma bat ky thiét bi chuén s& dung ciing nhu nhimng
gi ¢6 thé chua duge sif dung trong hé théng.

Cac ngat bus ISA, EISA, va MCA 16 hit

Cdu tric ISA 8 bit géc da duge sit dung trong IBM PC d4u tién
cung cAp chi 8 ngit. Sy ra ddi cia AT dya vao bd xit 1y 286 kam theo
la viée tang s8 ngit phan cing ngoai ma bus hd trg. S8 ngit tang gép
dbi 18n thanh 16 bing cich st dung hai by diéu khién ngit 8259 Intel,
tao éng dan cho cdc ngit duge tao ra béi b didu khién ngdt tha hai
qua IR@Q 2 khong dugc sit dung trong bd diéu khién ngit thi nhat.
Viéc sdp x€p nay thue t& lam cho ¢6 s&n chi 15 phan gan IRQ va IRQ
2 thie t&€ khéng thé truy cdp duge.

Bang cach chuyén tat cd ngidt tir b diéu khién IRQ th¢ hai qua
IRQ 2 trén by diéu khién IRQ thi nhat, nhitng ngit méi nay duge gén
mdt mire d§ uu tién x&p 1ong giita IRQ 1 va IRQ 3. K&t qud IRQ 15 ¢6
mét quyén uu tién cao hon IRQ 3. Hinh 5.4 minh hoa hai chip 8259
duge ndi day nhu thé& ndo dé tao su x&p ting qua IRQ 2 trén chip thya
nhit.

- Tif cac mach dinh théi

T b6 didu khién ban phim
8259 PIC (1) T CPU ™
ol=1Ra o T RTC/CMOS ™
11— 1RO 1--+—
2| — 2268 PIC (12)
. Ir-iRG 3
s|-irG 5 l[Cha 0 -a—
jee R
8 .
mma 7 = INT 4|—-mo 12
5}—1B0 13 e
P N 6 }—1R0 14
T cdc khe Sbit = 71RO 15
Ti cde khe 16 bit »

T ciac khe 8 bit (vitri *
chin IRQ 2 trudc day)

Hinh 5.4. Hg théng ndi day x&p tdng by didu khi€n ngit.

PE ngin cde sy ¢f vdi cdc bo duge xdce 14p d€ sit dung IRQ 2, cdc
nha thiét ké hé thong AT da dinh tuyén mét trong cdc ngdt méi (IRQ
9) d€ lap day vi tri khe dé md sau khi loai b6 IRQ 2. Pidu nay cb
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nghia riing bat ky card ban 13p dat trong mot hé théng hién dai vén
dodi sit dung IRQ 2 thuye sy sir dung IRQ 9 thay vao dé.

Bang 5.6 minh hoa cdc cong dung dién hinh cho cdc ngét trong cdc
bus ISA 16 bit va PCI/AGP 32 bit va liét ké chung theo thi tu uu tién
tif cao nh&t d&n thap nhdt. Cdc bus EISA va MCA 16i thoi da sif dung
mot ban dé IRQ tudng tu.

Béng 5.6. Cac phdn gan m3c dinh ISA/PCI/AGP 16/32 hit

IRQ Chire nang chudn Khe bus Loai card Khuy@n diing
0 B dinh thdi gian h& thdng Khong - -
1 B& difu khién ban phim Khéng - -
2 Send 1RQ controller cascade Khdng - -

8 péng hd thai gian thyc Khéng - -
(Real-time clock)

9 Co sdn (dubi dang IRG2 Cé 8/16 bit -
hodc ‘RQ9 card mang)
10 Co sén Co 16-bit USB
11 Co sdn o 18-bit 5CSI Host adapter
12 C8ng Mouse/co sdn o 16-bit CAng Mause

13 B0 ddng x{ Iy toan hoc Khéng - -
{math coprocessar)

14 Primary ATA Ca 16-bit Primary ATA
15  Secondary ATA Co 16-bit Secondary ATA
3 Serial 2 (COMZ2:) Co 8/16-bit  COM2:/
modem trong
Serial 1 (COM1:) Co 8/16-bit  COM1:
Sound/parallel 2 (LPTZ:) Go 8/16-bit  Sound card
6 BO diéu khign dia mém o 8/16-bit  Floppy controller
{floppy controller)
7 Parallel 1 (LPT1:) G6 8/16-bit  LPT1:

Ché ¥ ring cdc ngdt 0, 1, 2, 8, va 13 khong niim trén cdc bd ndi bus
v& khong thé truy cap duge béi chc card adapter. Cdc ngidt 8, 10, 11,
12, 13, 14, va 15 dé&n tir by didu khién ngit thii hai va chi ¢ thé truy
cap duge bdi cdc bo vén s dung bé ndi md rong 16 bit bdi vi day la
noi ma céc day nay duge dit. IRQ 9 duge ndi day lai v6i bd ndi khe 8
bit thay cho IRQ 2, do d6 IRQ 9 thay th& cho IRQ 2 va vi vy c6 sén
cho cdc card 8 bit, vén xem né nhu thé né 1a IRQ 2.

GHI CHU

Mic di bus ISA 16 bit &5 cic ngit gdp dbi cic hé thong vie oé bus ISA 8 bit nhung ban vin ¢§
the s dung hét cic ngdt ¢5 sdn bdi vi chl cdc adapter 16 bit cb the si dung hiu hét ede ngit méi
¢6 sin. B3t ky adapter PCI 32 bit 6 the duge dnh xa sang bat ky IRQ ISA.
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Céc dong IRQ phy trong mot hé théng ISA 16 bit it hitu dung trir
phi cidc bo adapter ma ban du dinh s¢ dung cho phép ban cdau hinh
ching trong mdt trong cdc IRQ khong duge sit dung. Mot s§ thist bi
duge néi day cing dé chiing chi ¢6 thé sit dung mot IRQ cu thé. Né&u
ban dé c6 mot thiét bi sit dung IRQ d6, ban phai gidi quy€t xung dot
truGe khi cai dit mot adapter thit hai. Néu ca hai adapter khong cho
phép ban tdi cfu hinh viéc st dung IRQ cia né thi kha ning ban
khéng thé st dung hai thi&t bi trong cing mot hé théng.

Cic ngdt Pel

Bus PCI ho tr¢ cac ngdt phan ctng (IRQ) vén cé thé sd dung bdi
nhitng thiét bi PCI dé€ bo higu cho bus biét riing ching cin dudgc chi
¥. Bén ngat PCI duge goi 1a INTA#, INTB#, INTC#, va INTD#. Nhitng
ngdt INTx# nay nhay muc nghia la sy truyén tin hiéu dién cho phép
chiing chia sé gitta cdc card PCL. Thye t& tit ca chip PCI mét thiét bi
hodc mot chitc ning hay cdc card vén si dung chi mdt ngdt phai s
dung mot INTA#. Day 1a mét trong nhiing quy téc trong théng s6 PCI.
NEu cdc thiét bi thém vao nim trong mot chip ho#c mét card onboard,
cac thi€t bi thém vao cé thé sit dung INTB# dén INTD4. Bdi vi ¢6 rat
it cac chip PCI hoac bo da chifc nang, thue t& tit cd cdc thist bi trén
mdt bus PCI chia sé INTA#.

D& bus PCI hoat dong trén mét PC, ede ngit PCI phai dudc gén
sang cdc ngdt ISA. Boi vi cdc ngit [SA khong thé duge chia sé, trong
héu hét cdc trudng hgp, mdi card PCI phai duge sit dung INTA# trén
bus PCI phdi dugc gan vao mét ngit ISA khéng thé chia sé khéc. Vi
dy, ban ¢6 thé ¢6 mot hé théng 4 khe PCI va 4 card PCI duge 14p dat,
mdi khe va card sit dung ngit PCI Intel. Nhing card ndy mai card
duge dnh xa sang mét yéu clu ngdt ISA c6 sfn khdc chdng han nhu
IRQY, IRQ10, IRQ11, hodc IRQ5, trong hiu hét cdc truding hgp.

Tim cdc IRQ duy nhat cho mdi thiét bi trén cic bus ISA va PCI
luén 1a mét van dé; don gidn khong ¢6 dd cae IRQ chua sit dung. Xac
lap hai thiét bi ISA sang cing mét IRQ khéng bao gity ¢6 thé thue
hién dugc, nhung trén hau hét cdc hé théng mdi hon, chia sé cdc IRQ
gitta nhiéu thi€t bi PCI ¢6 thé thuc hién duge. Cac BIOS hé théng
mdéi hon cling nhu cdc hé didu hanh plug-and-play ching han nhu
Windows 95B (OSR 2) ho#ic méi hon, Windows 98, va Windows 2000/
XP, déu hé trg chie nang goi 1a PCI IRQ Steering. D& chic ning nay
hoat déng, BIOS hé théng va hé didu hanh phai hd trg IRQ steering.
Céc BIOS hé théng va Windows 95 hoiic 95A cii han khéng hd trg PCI
IRQ steering.

N6i chung, BIOS gén cic IRQ duy nhédt vao nhitng thiét bi PCI.
Néu thiét bi hd trg PCI IRQ steering va né duge md, Windows gan
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cac IRQ vao nhitng thi€t bi PCI. Tham chi khi IRQ steering dugc md,
ban ddu BIOS gan cac IRQ vao nhitng thiét bi PCI. Mac du Windows
c6 kha nang thay ddi nhitng x4c 1ap nay, nhung né thudng khong thuc
hién diéu nay mot cach tu dong ngoai trif noi can thiét dé loai bd
nhiing xung dot. Néu khong c6 di cdc IRQ chua st dung, IRQ steering
cho phép Windows gan nhiéu thi€t bi PCI vao mot IRQ, do dé cho
phép tat ca thiét bi trong hé thong hoat dong tot. Néu khong c6 IRQ
steering, Windows bAt dau tidt nhitng thiét bi sau khi né s dung hét
cdc IRQ chua dung dé gan.

Pé quyét dinh xem hé théng Windows 9x/Me c¢6 sit dung IRQ steer-
ing hay khéng, ban c6 thé lam theo cdc buéc sau day:

1. Chon Start, Settings, Control Panel. Sau d6, chon cdéng cu
System va nhédp tab Device Manager.

2. Nhap doi nhanh System Devices.

3. Nhap dai PCI Bus, va sau d6 nhdp tab IRQ Steering (xem hinh
5.5). S& c6 mot dau ki€m thé hién IRQ steering ¢ dang dugc
md hodc duge tit. Néu dugec md, né ciing xdc dinh bang IRQ da
dugce doc ¢ dau.

Hinh 5.5. B4o dam rdng IRQ steering dugc md trong Windows 9x/Me.
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Chi y ring véi Windows 2000 va XP, ban khdng thé tit IRQ steer-
ing, va tab IRQ Steering khéng xudt hién trong Device Manager.
IRQ steering duge diéu khién bdi mét trong bén bang dinh tuyén
ma Windows c6 doc. Windows tim ki€m cdc bang theo thd ty va si
dung bdng dau tién ma né tim thdy. Ban khéng thé tim thay didu
khién thit ty ma Windows tim kiém nhitng bing nay nhung biing céch
chon ho#ic hiy chon cdc hgp kiém Get IRQ Table Using, ban c6 thé
diéu khién bing nao ma Windows tim trudc. tién bing cach vé hiéu
héa viéc tim ki€m cdc bang riéng biét. Windows tim ki€m cdc bing
sau diy:
& Bdng ACPI BIOS
& Bing théng s6 MS
& Bdng PCIBIOS 2.1 ¢6 ché dé bdo vé
& Bing PCIBIOS 2.1 ¢é ché dé thuc

Dau tién Windows c¢d sit dung bang ACPI BIOS dé lap trinh IRQ
steering ti€p theo 1a béng thong s6 MS, bing PCIBIOS 2.1 ¢6 ché d6
bdo vé réi d&€n biang PCIBIOS 2.1 ¢6 ch& d§ thyc. Windows 95 OSR2
vé cdc phién ban mdi hon cung cdp chi mat lya chon dé chon céc bing
PCIBIOS 2.1 qua mgt hop ki€m vén dugc tit theo mic dinh. Trong
Windows 98, tat cd lua chon bing IRQ duge chon theo mic dinh ngoai
trit bing thi ba, day 1a bdng PCIBIOS 2.1 cé ch& d§ bio va.

Né&u ban géip mét sy & véi thigt bi PCI lién quan dén cdc xdc lap
IRQ trong Windows 95, hdy thit chon bang PCIBIOS 2.1 va khéi dong
lai. Trong Windows 98, hdy thd hiy chen lua chon bang ACPI BIOS
va khédi dong lai. N&u sy ¢8 vAn con, hdy thd chon bang PCIBIOS 2.1
c6 ch& d§ bdo vé (protected-mode) va khong lai. Ban nén chon Get
IRQ Table from Protected Mode PCIBIOS 2.1 Call chi khi mét thi&t bi
PC khéng hoat déng tot.

N&u IRQ steering dugc thé hién & dang duge tit (disabled) trong
Device Manager, hay chic chin ring hop kiém Use IRQ Steering
duge chon. Sau khi chon tdy chon nay va khéi déng lai, néu IRQ
steering vdn th& hién duéi dang disabled, bang dinh tuyén IRQ ma
BIOS phdi cung cdp cho hé diéu hanh c6 thé bi thidu hodc c¢6 thé
chda cédc 16i. Kiém tra thigt 14p BIOS d€ bdo dam ring PCI IRQ
steering dugc m8. N&u van khéng thanh cdng, c6 thé ban phai chon
hop ki€ém Get IRQ Table from Protected Mode PCIBIOS 2.1 hodc
BIOS c¢6 th& khong hd trg IRQ steering bus PCL. Hay lién lac véi nha
sén xudt motherboard hosic BIOS dé xem bo hoiic BIOS cia ban ¢6
phdi IRQ steering hay khéng.

Trén cdc hé théng von hé trg IRQ steering, mét noi chia IRQ cho
PCI steering c6 thé dugc hién thi khi ban xem nhénh System Devices
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cla Device Manager. Piéu nay biéu thi ring mét IRQ da duge 4nh xa
sang PCI v4 khong ¢6 sidn che nhing thiét b ISA, thdm chi néu céc
thiét bi PCI hién khéng sd dung IRQ. Bé xem cdac IRQ dugc l4p trinh
cho ché& d6 PCI, thyc hién theo cdc budc sau day:

1.Chon Start, Settings, Control Panel, va sau diy nhdp dai Sys-
tem.

2. Nhdp tab Device Manager.
3. Nhap d6i nhanh System Devices.

4. Nh4p d6i noi chita IRQ cho PCI steering ma ban muén xem, va
sau d6 nhép tab Resources.

Mic du cdc ngit PCI (INTx#) c¢6 thé (va theo mic dinh) duge chia
$8, mdi card ho#c thiét bi von c6 thé chia sé mot ngit PCI hodc duge
4nh xa hoic duge steer (14i) sang ISA IRQ duy nhat ma lan lugt
thudng khéng thé dugc chia sé. Ban ¢6 thé ¢6 mdt s& thiét bi PCI
duge 4nh xa sang cing moét ISA IRQ chi trong tinh hudng:

» Cdc thiét bi ISA khéng si dung IRQ.
& BIOS va hé diéu hanh hé trg PCI IRQ steering.
& PCI IRQ steering duoc md.

N&u khong ¢é su hd trg PCI IRQ steering, nhitng tinh ning chia sé
cla cac ngit PCI it c6 1gi bdi vi tdt cd phdn gén IRQ PCI sang ISA
sau dé phdi duy nhdt. Néu khéng ¢ PCI IRQ steering, ban cé thé dé&
dang st dung hét cdc ngdt ISA. Néu IRQ steering duge hd trg va duge
md, nhidu thi&t bi PCI s& ¢6 kha ning chia s& mat IRQ, cho phép md
rong thém hé théng ma khéng st dung hét cdc IRQ. Sy hd trg tét
hon cho IRQ steering 13 mét trong nhiing 1y do tt nhat dé nang cip
1én Windows 98 ho#ic cdc phién bdn méi hon, dic biét n&u ban s
dung phién bidn OSR1 goc 95.

Mbt ngudn gay béi réi khée 14 danh sdch ngdt duge thé hién trong
Device Manager ctia Windows 9x c6 thé thé hién sy 4nh xa ngit PCI
sang ISA du6i dang nhiéu muc cho mét ngat ISA nac d6. Mot muc
danh cho thiét bi thue su duge 4nh xa sang ngit - vi du, mét bs diéu
khién USB duge cai sdn - trong khi muc khéc cho cung mét IRQ ghi
la IRQ Holder for PCI Steering. Bat ké vidc doi s dung cung mét
IRQ, muc thi hai ndy khéng biéu thi mét su xung dat tai nguyén: thay
vao d6 né tugng trung cho mach chipset dy trif ngidt d6 cho nhiing
muc dich 4nh xa. P4y 14 mét phin cda nhitng tinh ning plug and play
cia PCI va céc chipset motherboard hién dai. Windows 2000 va XP
cling ¢6 thé 4nh xa nhiéu thiét bi sang cling mdt IRQ, nhung ching
khong st dung tit IRQ holder, d€ trénh sy nhdm lan.
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Ban ¢6 thé c6 cdc thiét bi trong trén bus PCI mac di tat ca khe
PCI thi chua sif dung. Vi dy, hdu hét cdc hé théng ngay nay ¢6 hai bd
diéu khién IDE va mot bé didu khién USB dudi dang cdc thist bi
trén bus PCIL. Cdc bd diéu khién PCI IDE thu¢ng dugc 4nh xa sang
cdc ngdt ISA 14 (primary IDE) va 15 (secondary 1DE), trong khi bd
diéu khién USB c6 thé dugc 4nh xa sang cdc ngit ISA cé sin 9, 10,
11, va 5.

PCl bus master

Bus PCI cho phép hai loai thiét bi hign hitu goi la bus master (bo
khéi tao) va slave (dich). Bus master 12 mét thiét bi cé thé didu khién
bus va khéi tao mft cudc truyédn. Thiét bi dich 1a noi dén duge an
dinh cia cude truyén nay. HAu hét cdce thi€t bi PCI c¢é chie ning via
12 cdc master vira la target (dich); d& phu hop véi cdc huéng dan thiét
k& PC 97 va hé théng méi hon, tit cd khe PCI hd trg cde card bus
master.

Bus PCI 14 mot bus duge phan kénh: Mét bd phan kénh trung tim
(mdt phan cda bé didu khién bus PCI trong chipset motherboard) chi
phoi tat cd cude truyédn bus, mang sy truy cap cong bing va duge kiém
sodt cho tdt ca thi&t bi trén bus. Truée khi mdt master ¢6 thé si dung
bus, né phdi déi héi sy diéu khién tir by phan kénh trung tAdm: sau
déy d6 né dugc cdp phét quyén didu khién cho chi mét s6 chu ki toi
da duge xdc dinh. Su phan kénh nay ciing mang lai sy truy cap bing
nhau v& cdng bang cho t4t ca thiét bj bus master, ngan mét thidt bi
tranh gianh bus va ciing ngan cdc su tic nghén do su truy cdp nhiéu
thiét bi dong thoi. Theo cach nay bus PCI ¢6 chitc ning gidng dutng
nhu mét mang cuc by (LAN), cho dit 1a mot mang duge chita hodn
toan trong hé thng va chay véi tdc dé cao hon nhiéu so véi cdc mang
ngoail théng thudng giita cac PC.

Cac kénh DMA

Céc kénh Direct Memory Access (DMA) duge st dung béi nhiing
thi€t bi giao ti€p v&n phai gdi va nhén thong tin véi tdc do cao. Mot
cng serial hodc parallel khéng st dung mét kénh DMA, nhung mét
sound card hodc adapter SCSI thi thudng c6. Pbdi khi cde kénh DMA
c6 thé duge chia sé néu cde thist bi khong phai 1a loai thudng cin
ching cing mét lic. CAc hé théng Plug and play ty dong quan 1y cac
ngudn tai nguyén ching han nhy DMA, do d6 hiém khi thay bat ky
xung d6t holdc su 4.

GHI CHUO
Cd mdt 55 loai DMA trong mt PC hign dai. Cic kénh DMA duge d8 cip trong phin ndy bao gim
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bus ISA. Csc bus khic ching han nhu bus ATA/IDE duge si dung nhu cic & dia cilog, cé nhing cong
dung DMA khic nhav. Cie kénh DMA duge gidi thich § diy khdng bao gom cie & dia ATA/IDE,
thim chi ndu chiing duge xic 1ip d& sl dung cdc cude truydn DMA hoic Ulira DMA.

gic dia chicdng 1/0

Céc céng /0 clia may tinh cho phép giao tiép giita nhimg thiét bi
va phdn mém trong hé théng. Ching tuong duong nhu cac kénh radio
hai chiéu. N&éu ban mudn giao tiép véi cfng serial, ban cdn bi&t né
dang ling nghe trén cdng 1/O (kénh radio) ndo. Tuong ty, n€u ban
mudn nhan dit liéu ti cdng serial, ban can ling nghe trén cing mot
kénh ma né dang truyén trén d6.

Khéng gidng nhu cdc IRQ va kénh DMA, cdc hé th&ng ¢6 rdt nhidu
eng /0. Cé chinh xdc 13 65,535 ¢8ng - duge ddnh sd tir 0000h dén
FFFFh. Mac di hau hét cdc thiét bi ¢é thé s dung 1én dén 8 c¢dng
cho chinh ching, véi nhiéu c6ng nhu vy d€ dy phong, ban s& khéng
st dung hét nhanh chéng vaoe bat ¢t lic ndo. Van dé 16n nhat ma ban
phdi quan tAm dén la xdc 14p hai thiét bi d€ sif dung cing mét cdng.

HA4u hét cdc hé théng plug and play hién dai gidi quyét bat ky
xung dft cdng va chon cdc cdng thay th& cho mdt trong cdc thidt bi
xung dot.

Mot van dé gay bdi rdi 1a cdc cdng I/O duge chi dinh bsi cdc dia chi
thap lyc phdn tuong tu nhu cde dia chi b nhé. Ching khéng phai 1a
b6 nhd; ching 14 cdc cdng. Su khéac biét 1a khi ban géi dit liéu dén dia
chi bé nhé¢ 1000h, né duge luu trir trong bd nhé SIMM ho#sic DIMM.
N&u ban gdi dit 1i8u dén dia chi edng /O 1000h, né duge gdi trén bus
trén "kénh", va bAt ¢ ai ldng nghe sau d6é c¢é th€ "nghe” né. N&u
khong ai 1dng nghe dia chi cdng d6, dir 1iéu di d&n cudi bus va duge
hdp thu bdi cac dién trd két thue bus.

Céc chuong trinh driver chd y&u la nhiing gi tuong tdc cdc thiét bi
gitta cdc dia chi cdng khdc nhau. Driver phdi biét cdc ¢fng nao ma
thi&t bi s& sif dung dé lam viéc vdi né va ngugc lai. P6 thuyng khong
phéi 14 mét vAn dé béi vi driver va thiét bi xudt phat tir cing mot
chng tv.

Cédc thiét bi motherboard va chipset thuyng dugc xdc l4p d€ si
dung céc dia chi céng /0 Oh-FFh, va tdt cd thi&t bji khac s& dung
100h-FFFFh. Bang 5.7 trinh bay viéc st dung edng [/O thuing duge si
dung trén motherboard va chipset.

Bang 5.7. Cac dja chi cGng thiét bi irén motherhoard va chipset
Dia chi {Hex) Kich ci MG ta '
0000-000F 16 bytes Chipset - 8237 DMA 1
0020-0021 2 bytes Chipset - bd diéu khién ngit 1 8259
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002E-002F 2 bytes Cdc thanh ghi ¢fu hinh b didu khi€n Super I/
0

0040-0043 4 bytes Chipset - b§ d&m (counter)/b§ dinh thisi (timer)
1

0048-004B 4 bytes Chipset - countertimer 2

0060 1 byte Keyboard/mouse controller byte - reset IRQ

0061 1 byte Chipset - NMI, speaker control

0064 1 byte Keyboard/mouse controller, CMD/STAT byte

0070, bit 7 1 bit Chipset - enable NMI

0070, bits 6:0 7 bits MC146818 - real-time tlock, address

0071 1 byte M(C146818 - real-time clock, data

0078 1 byte Puge danh riéng - c&u hinh bo

0079 1 byte Buge danb riéng - cdu hinh bo

0080-008F 16 bytes Chipset - cdc thanh ghi trang DMA

00AD-DOA1 2 bytes Chipset - b didu khién ngit 2 8259

0082 1 byte C8ng diéu khifn APM

00B3 1 byte Géng trang thdi APM

00C0-00DE 31 bytes Chipset - 8237 DMA 2

00F0 1 byte Ldi s8 xac 1ap lai b9 déng xif Iy to4n hoc

Dé biét chinh xdc cdc dia chi céng nao dang dugc sit dung trén
motherboard, tham khdo tai liéu board ho#c tim nhitng xdc 14p nay
trong Windows Device Manager.

Céc thi€t bj trén bus thudng s dung céc dia chi tir 100h trd lén.
Bang 5.8 liét ké cac dia chi thi€t bi trén bus thudng duge s dung va
mdt ¢§ card adapter théng thudng va nhiing xdc lap cla ching.

Béng 5.8. C4c Qia chi c6ng thidl bj trén bus

Dia chi (Hex) Kich ¢ Mé ta

0130-0133 4 bytes Adaptec SCS1 adapter (luén phién) .

0134-0137 4 bytes Adaptec SCS| adapter (ludn phi&n})

0168-016F 8 bytes Giao dién IDE tha tu

0170-0177 8 bytes Giao dién 1DE thir cip

01EB-0VEF 8§ bytes Giao dién IDE thi ba

01FQ-01F7 8 bytes B didu khién dia clng IDE/AT (16-bit) chinh

0200-0207 8 bytes Adapter c8ng Game hoic joystick

0210-0217 8 bytes Khung ma rdng IBM XT

0220-0233 20 bytes Audio Creative Labs Sound Biaster 16 (méc
dinh)

0230-0233 4 bytes Adaptec SCSI adapter (luin phign)
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0234-0237
0238-023B
023C-023F
0240-024F
0240-0253

0258-025F
0260-026F
0260-0273

0270-0273
0278-027F
0280-028F
0280-0293
02A0-02AF
02C0-02CF
02EQ-02EF
02E8-02EF
02EC-02ZEF
02F8-02EF
0300-0301
0300-030F
0320-0323
0320-032F
0330-0331
0330-0333
0334-0337
0340-034F
0360-036F
0366
0367, bit 6:0
0370-0375
0376
0377, bit 7

0377, bits 6:0
0378-037F
0380-038F

4 bytes
4 bytes
4 hytes
16 bytes
20 bytes

8 bytes
16 bytes
20 bytes

4 hytes
8 bytes
16 bytes
20 bytes
16 bytes
16 bytes
16 bytes
8 bytes
4 hytes
8 bytes
2 bytes
16 hytes
4 bytes
16 bytes
2 bytes
4 hytes
4 bytes
16 bytes
16 bytes
1 byte
7 bits

6 bytes
1 byte

1 bit .

7 bits
8 bytes
16 bytes

Adaptec SCS1 adapter (ludn phién)
MS bus mouse (ludn phién}

MS bus mouse (mac dinh)

SMC Ethernet adapter {mdc dinh)

Audio Creative Labs Sound Blaster 16 {ludn
phién)

Intel trén bo
SMC Ethernet adapter {ludn phién)

Audio Creative Labs Sound Blaster 16 (lufn
phién)

Cac ¢dng doc Plug and Play 1/0
Céng Parallel 2 {LPT2)

SMC Ethernet adapter {ludn phi&n)
Audio Creative Labs Sound Blaster (luén phién)
SMC Ethernet adapter {ludn phién}
SMC Ethernet adapter (ludn phién)
SMC Ethernet adapter (luin phién)
Céng serial 4 (COM4)

Cac ¢Bng chuln video, 8514, hodc AT
Céng serial 2 (COM2)

Céng MPU-401 MIDI (tha cp)
SMC Ethernet adapter {(ludn phién)
Bo diéu khién dia cling XT (8 bit)
SMC Ethernet adapter (ludn phién})
¢Bng MPU-401 MIDI (mic djnh)
Adaptec SCSI adapter {(mic dinh)
Adaptec SCS| adapter (luin phi&n)
SMC Ethernet adapter (ludn phién)
SMC Ethernet adapter {ludn phién)
COng 18nh IDE thir tu

Clng trang théi IDE thi tu

B9 diéu khién § dia mém thi cip
C8ng 8nh IDE tha cip

Thay d6i dia bo diéu khién § dia mém th
cip

C8ng trang thai IDE thi cp
Céng Parallel 1 (LPT1)
SMC Ethernet adapter (ludn phién)
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0388-038B 4 bytes B6 t8ng hop Audio - FM

0380-03BB 12 bytes Cdc cdng chudn video, mono/EGANGA

038C-03BF 4 bytes Cdng Parallel 1 (LPT1) trong mét s h& théng

03BC-03BF 4 bytes Cong Parallel 3 (LPT3)

03C0-03CF 16 bytes Cac cdng chudn video, EGANVGA

03D0-03DF 16 bytes éac cfng chudn video, CGA/EGANGA

03EB 1 byte Gong 18nh 1DE thi ba

03E7, bits 6:0 7 bits Cong trang thai IDE thi ba

03E8-03EF 8 bytes Cdng Serial 3 (COM3)

03F0-03F5 B bytes B9 digu khin 3 dfa mém chinh (primary floppy
controller)

03F6 1 byte Céng Iénh IDE chinh

03F7. bit 7 1 bit Thay ddi dia bo didu khién & dfa mém chinh

03F7, bits 6:0 7 bits Cong trang thdi IDE chinh

03F8-03FF 8 bytes CGng serial 1 (COM1)

04D0-04D1 2 bytes 86 diéu khién ngdt PCI dugc khi déng bling
bién/mdc

0530-0537 8 bytes Hg théng am thanh Windows (mic dinh)

0604-0608B § bytes Hé théng dm tharh Windows (luan phién)

0678-067F 8 bytes LPT2 trang chd do ECP

0778-077F 8 bytes LPT1 trong ch& dé ECP

Q0A20-0A23 4 bytes Adapter IBM Token Ring (mdc dinh)

0A24-0A27 4 bytes Adapter IBM Token Ring (luin phi&n)

OCF8-0CFB 4 bytes Cac tharh ghi dia ¢hi c&u hinh PG

OCF9 1 byte Thanh ghi turbo v diéu khién xic l&p lai

OCFC-OCFF 4 bytes Céc thanh ghi dif ligu ¢iu hinh PCI

FFCO-FFO7 8 bytes Cdc thanh ghi bus master IDE

FF80-FF9F 32 bytes Universal serial bus (USB)

FFAD-FFA7 8 bytes Cac thanh ghi IDE bus master chinh

FFA8-FFAF 8 bytes Cac thanh ghi IDE bus master thir cap

Dé biét chinh xdc nhing gl ma cdc thist b dang s dung, 14n nita
ban nén tham khéo tai liéu cho thiét bi hoc tim thiét bi trong Win-
dows Device Manager. Chu § réing tai lidu cho mot s& thidt bi liét ke
chi cdc dia chi bdt ddu thay vi toan bo diy dia chi edng /0 duge st

dung.

Héu nhu tat cd thiét bi trén céc bus hé théng st dung céc dia chi
cong I/O. Hau hét cde dia chi nay duge chufn héa kha t6t do d6 sé
khdng ¢6 nhiing xung dot hosc sy c6 véi nhing xéc lap nay.
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Plug-and-Play

Plug and Play (PnP) tugng trung cho cude cdch mang Ién trong
cdng nghé giao dién. PnP d4 xudt hién dau tién trén thi truyng trong
nam 1995, va hau hét cdc hé théng ké tir nam 1996 tin dung né.
Trudc dé cdc ngudi dung PC bufc phdi trdi qua médt con dc mong cda
cdc switch va jumper cia DIP hodc nhilng chuong trinh cdu hinh doc
quyén thudng ho mudn thém nhitng thi€t bi méi vae hé thong. Cdc
két qud rat thudng la nhitng xung dét tai nguyén hé théng va céc
card khéng hoat ddng. .

PnP khong phdi 14 m¢t khéi niém hoan todn mdi. Né 1a mét tinh
nang thiét k& chinh cha cdc giao dién MCA va EISA truée né khodng
10 nam nhung sy hdp dén giéi han cia MCA va EISA cho thay chang
khong bao git trd thanh cac chudn céng nghiép thyc t&. Do d6 nhitng
ngudi dung PC vén phédi lo ldng vé cdc dia chi I/0, kénh DMA, va
nhitng xdc ldp IRQ. Cédc hé théng chay trén PCI ban d4u ciing d4 s
dung mdt dang cdu hinh PnP, nhung bdi vi khong c¢6 sut du phong dé
quan ly cdc xung gitia cdc card PCI va ISA, nhiéu ngudi ding vin gap
céce syf ¢6 cdu hinh. Nhung bay gio PnP d4 tré nén phd bién, thiét lap
phan cing khéng lo l4ng va chudn. Pac biét PnP quan trong dsi véi
cac giao dién c¢6 thé cdm néng chdng han nhu cdc giao dién duge tim
thdy trong hau hét cdc hé théng laptop, bao gdm PC Card/CardBus,
USB, va FireWire.

D& PnP hoat déng, cAn d&n nhitng thanh phén sau day:
& Phén cung PnP
& PnP BIOS
® He diéu hanh PnP

Tung thanh phin nay c4n tuong thich PnP, nghia 1a né phd hop véi
nhiing thong s8 PnP.

Thanh phdn phiin cing

Thanh phin phan cing néi dén cdc hé théng mdy tinh va card
adapter. Tuy nhién, thuiit ngit nay khoéng ¢6 nghia rang ban khéng
thé st dung cdc card adapter ISA ddi cii (duge goi 1a cdc card thia
ké) trong mét hé théng PnP. Ban cé thé sif dung céc card nay; thuc t&
PnP BIOS gan loai ty déng cdc card tuong thich PnP xung quanh
nhitng thanh phén thita k& hién c¢é. Nhiéu card ISA model sau nay
ciing ¢6 thé duge chuyén vao ché ds tuong thich PnP.

Cdec card adapter PnP truc tiép véi BIOS hé théng va hé diéu
hanh d€ truyén tdi théng tin vé& cdc ngudn tai nguyén hé théng can
thi€t. Pinh lugng BIOS va hé didu hanh gidi quyét cdc xung d6t (bat
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¢ noi nao c6 thé) va thong bdo cho card adapter biét cde ngudn ty
nhién riéng biét biét ndo ma né nén st dung. Sau d6 card adapter cé
thé chinh sta cdu hinh cda né d€ sif dung cdc ngudn tai nguyén duge
xédc dinh,

Thank phén BIOS

Thanh phan BIOS ¢6 nghia 1a hiu hé&t nhitng ngusi ding cdc PC
truée nadm 1996 can cap nhiat BIOS hodc mua may méi vén cé6 BIOS
PnP. B m¢t BIOS tudng thich, né phai hé trg thém 13 lénh goi ham
hé théng, von c6 thé€ duge sit dung bdi thanh phan OS cia hé thong
PnP. Thong s6 BIOS PnP da duge phat trién chung bdi cdc tap doan
Compagq, Intel, va Phoenix Technologies.

Nhiing thay d6i PnP cia BIOS duge thyc thi qua mét POST mé
rong. BIOS c¢6 trach nhiém nhén dang, ¢6 14p, va c6 thé cau hinh céc

card adapter PnP. BIOS hoan thanh nhitng tdc vy nay biing csch thue
hién cdc budc sau day:

1. T4t bat ky thit bi c6 thé cau hinh trén motherboard ho#c trén
cdc card adapter

2. Nhan dang bét ky thi€t bi PnP PCI hoic ISA

3. Tao mét bdn db cdp phdt tai nguyén ban diu cho cdc céng,
IRQ, DMA, va bd nhd

4. M& céc thiét bi I/0
5. Quét ROM cia nhitng thiét bi ISA

6. Cau hinh céc thiét bi tdi chuong trinh ban ddu (IPL - initial
program load) dugc si dung sau d6 dé€ khéi dong hé thing

7. M@ cdc thiét bi c6 thé cdu hinh, bdo cho ching biét cdc ngudn
tai nguyén nao da dugc gdn cho ching '

8. Khéi dong bd tdi chuong trinh méi

9. Chuyén quyén diéu khién dén hé didu hanh

Ehanh phédn hé diéu hank

Thanh phan hé diéu hanh duge tim thdy trong hau hét cdc hé didu
hanh hién dai chdng han nhu Windows 9x/Me/2000/XP. Trong mdt s&
trudng hgp, cdc nhad sdn xudt hé théng da cung cdp c4c phdn mé rong
cho hé diéu hanh cho phén cing riéng biét cta ho. Vi dy, didu nay
dic biét ding ddi vdi cde hé thong laptop. Hay chic chén ring ban
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tdi cdc phan md rong (extension) nay néu ching duge yéu cAu béi hé
théng.

Trach nhiém cia hé diéu hanh 14 bdo cho ngudi dung bist vé
nhing xung dét vén khong thé duge gidi quyést béi BIOS. Phu thuée
vao tinh tinh vi cia hé diéu hanh, ngudi ding c6 thé cdu hinh bing
tay cdc card dang gay sy c§ (trén man hinh) hoic tdt hé théng va xdc
lap cdc switch trén cdc card vat 1y. Khi hé théng duge khéi dong lai,
hé théng duge kiém tra d&€ tim nhing xung dét con lai (hodic mdéi) dé
gdy su chi y cia ngudi ding. Qua tién trinh lap lai nay, tdt cd xung
dot hé théng duge gidi quyét.

GHI CHU

Do cée phan chinh sa trong mdt vii thing b & thuit Plug and Play, dic bigt thong 5 by thust
ACPI, ci the hitu ich n8u bdo dim ban dang chay BIOS vi cde driver méi nhit trong ha théng. Vi
Flash ROM duac sit dung trong hiu het cde h thang PaP, ban e5 the download inh BIOS méi tir nhi
cung c3p hoge nhi sdn xuit hg thong vi chay chuong trinh cip nhat BIOS duge cung chp.
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géamy 6
B nhd

Céc chudn b8 nhd
Bao rhiéu b6 nhd?
T8c 48 bé nhd
Céc loai b§ nhd
Cac module b8 nhd
Néng c4p b8 rind

Céc hé thong laptop st dung cdc loai chip bd nhd gidng nhu cde hé
thong laptop nhung khéng phai cdc loai module giéng nhau. Thay vi
cdc SIMM (single inline memory module) hoac cdc DIMM (dual inline
memory module} chudn ma cdc hé thdng desktop st dung, laptop va
nhing hé théng xdch tay khdc s dung cdc module khdc nhau véi
nhitng hé s8 hinh ddng nhé hon nhim muc dich pht hgp hon véi kidu
thiét k& gon hdn cla hau hét cdc may xdch tay. Chuong nay dé cap
dén cac loai chip by nhé va module khdc nhau duge tim thdy trong
cdc hé thong laptop hién dai v nhilng hé théng xdch tay khdc va
cing thao ludn cdch nang cip bd nhé trong nhitng hé théng nay.

Cac chuin bd nhé

Céc hé thong xach tay doi cii thudng sit dung cde module bd nhd doc
quyén, nghia 13 ching dugce thi&t k& thy bign bdi nha sdn xuit hé théng
va thudng chi ¢6 thé duge mua tit nha san xuat dé. Pidu nay khéng chi
c6 nghia rang viéc thay hodc nang cdp bd nh¢ dit ma con khé tim, béi
vi trong nhiéu trudng hgp bo nhd chi ¢6 thé duge mua tir nha san xuat
gdc. Mot so hé théng laptop dau tién trong cubi nhimg nam 80 va diu
nhitng nim 90 di s dung cac cartridge bd nhd déc quyén trong gidng
nhu cde PC Card hién dai nhung duge cdm vao mdt § ¢dm nhé PCMCIA
(Personal Computer Memory Card International Association) chuyén
dung bén trong hé théng. Dan dan hdu hét c4c nha sin xuit da dich
chuyén cdc kidu thi&t k& clia ho sang viée st dung nhitng module bd
nhé theo chudn céng nghiép, nhitng module niy c¢é thé thay thé& cho
nhau, d& tim hon va néi chung ré hon nhiéu. Hiu hét cdc hé thong hién
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dai ngay nay st dung ciac module b6 nhd theo tiéu chuin cdng nghiép
dugc thi€t ke dac biét cho nhitng hé théng nhé hon hoac hé théng x4ch
tay. Hau hét chip bé nhd chuéin cdng nghiép nay va cac thist k& mod-
ule duge tao bdi JEDEC (Joint Electron Device Engineering Council
Solid State Technology Association).

Méc dit ¢6 mot sy da dang cdc loai bé nhd va module theo chuin
cong nghiép nhung hau hét cac hé théng x4ch tay hién dai bao gém
laptop, notebook, va Tablet PC, st dung mét trong cac loai DIMM dugc
goi 12 small outline DIMM (SO-DIMM). Céc SO-DIMM thudng cé kich
& vat ly nhé hon nhung tueng tu nhu cac DIMM 1én hon vé dién duge
st dung cho cdc hé thong desktop. Cdc SO-DIMM thudng ¢6 si&n duéi
dang extended data out (EDO) hodc synchronous DRAM (SDRAM), véi
cdc toc do va dién ap khdc nhau. Mot 16p module tham chi nhd hon
duge goi 14 Micro-DIMM, dugce st dung bdi cdc hé théng notebook con,
palmtop, va xdch tay. Nhitng hé théng nay ciing ¢6 sdn trong mdt sé
kiéu thi&t k&€ chudn céng nghiép dugc chdp thuan béi JEDEC.

Trong bat ky trudng hop, hdy chdc chdn b nhé ban mua hoat déng
véi hé thdng hoac ring ban dugc hoan trd hoic duge ddi néu né
khong hoat déng. Méac du ¢é cdc chudn céng nghiép va module tif
nhiéu nguén s& thudng phi hgp trong mdt hé théng nao dé, ban nén
tim cdc module bé nhé da duge phé chudn bdi nha san xuat hé thong
cho hé théng, trong cdc cidu hinh duge xdc dinh bdi nha sidn xuat. Péi
khi mgt danh sdch cdc module hoiic ngudn cung cdp duge phé chudn
¢6 thé duge tim thdy trong tai lidu hé théng hoic trén Web site cia
nha sdn xudt hé thing.

Bao nhiéu b9 nhé?

Bdi vi thém bd nhd sé ting tdc cdc hoat dong va tham chi c6 thé
kéo dai tudi tho pin (1én dén mot thi diém, do st dung & dia cing it
hon cho viéc hodn ddi b nhd 40), ban thudng nén xéc dinh bé. nhé t6i
thiéu la 128MB, va uu tién la 256MB RAM hoac nhiéu hon phy thude
vao chipset va b§ xd 1y. N&u ban 14 mdt ngudi ding cao cdp hoic chay
cdc Ung dung doi hdi nhiéu bd nhé chéng han nhu céc ing dung bién
tap anh va video, ban ¢6 thé xem xét 512MB ho#c thdm chi 1én dén
1GB RAM. Hau hét cdc laptop ddi cii s& khong chdp nhdn gin nhu
nhiéu nhu thé do d6 n&u ban nang cip mét hé théng ddi ci hon, i
khuyén t8t nhat la don gidn lp d4t cang nhidu bé nhé nhu ban cé
thé, véi mot diéu kién: khéng nén ldp dit hon 64MB trong cdc hé
thong x4ch tay Pentium hodc AMD 6x86 doi ¢ hon béi vi cde chipset
trong nhiing hé thong d6 khéng hd trg viéc luu trir cho bat ky bd nhé
trén 64MB, va viéc 1ip dat bat ky bd nhd trén lugng bd nhé d6 sé
lam cham di ddng ké tdc d6 cla hé théng. Cdc hé théng chay trén
Celeron, Pentium II/111/4, Athlon/Duron, va Centrino méi hon ¢6 thé
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lwu triv t6i thiéu 512MB, va 1én dén 4GB trong hau hé&t cdc trudng
hop, do 46 trong nhitng hé thong dé ban cé thé 14p d4t cang nhiéu bd
nhd tuy thudc mic 3o cho phép (hosc ban ¢é &0 kha nang).

Ldu Y = Néu may tinh xdch tay si dung Windows 9x hogic Windows Me,
khéng vugt qui 51ZMB RAM béi vi disk cache {bd nhd d8m nhanh dia)
VCACHE cai sin vio nhilng phién bin Windows niy khong the' hd try cde dia
chi ba nh can cho lugng RAM ndy eiing véi cic dia chi by nhd duse yéu cau
bdi video AGP. Nau ban mudn s dung hun 512MB RAM, hay chic chin ban
dang chay Windows 2000 hojc Windows XP.

Lugng bd nhéd ma ban st dung ¢6 thé dnh hudng dén tudi tho cla
pin. Qua it b nhd s& khi&n cho Windows st dung dia ciing dé6 lam bd
nhé& ao thudng xuyén hon, nghia la ting hoat dong dia va lam cham di
hoat d9ng. Cudi cing diéu d6 lam téng thém mic s dung cong suit.
Thém lugng bd nhé thich hgp dé chay cde iing dung véi mdt sy hodn
déi dia t&i thidu (thudng 1a 256MB dén 512MB trong cdc hé thong méi
hon) cdi thién hiéu sudt va tang tudi tho pin. That khéng may, di dén
nhitng thdi cyc bing cdch thém 1én dén 1GB bd nhé cé thé gidm tudi
tho pin trir khi cde dng dung thue sy ddi héi nhiéu nhu thé. Cang nhiéu
bd nhé thudng c¢6 nghia 14 cang nhiéu chip, va cdc chip d6 cidn cbng
sudt dé van hanh. N&u tudi tho pin quan trong, didu dé nén la mét van
dé cAn xem xét. Li khuyén t6t nhat 13 tham khdo cdc nha phat trién
chugng trinh ng dung d& ho dua ra nhiing 181 khuyén vé bd nhg. Di
nhién, néu tudi tho pin khéng quan trong d8i véi ban {(vi du, ban luén
chay hé théng bang ngudn AC) thi cang nhiéu bé nhé cang tot.

Khi mua mot hé théng mdi, hdy ¢ mua nd véi tdt cd by nhd ma
ban cdn ngay titc thi. Nhiéu laptop chi c6 mét hodc hai socket module
bd nhd, va trong nhiéu trudng hgp ching da duge s dung hét khi hé
théng duge gdi dén. Didu nay cé nghia la ban s& phai loai bé mdt s6
bd nhé hién ¢6 d€ bé sung thém bd nhd, didu nay lam cho viéc nang
cdp sau nay tré nén tén kém hon.

Toc d§ by nhé

Vén dé téc do va hiu suit v6i bd nhd gay bdi réi doi véi mot s§ ngudsi
do nhitmg cach khdc nhau trong viéc biéu thi cdc toc dé clia bd nhé va bd
xi1 1§. Tée dd bd nhd ban ddu duge bidu thi bing nano gidy (ns), trong khi
téc dd cGa cdc dang bd nhé méi hon thudng duge biéu thi bing MHz
(megahertz) va MBps (s6 megabyte mbi gidy) thay vao d6. Téc dd xit Iy
ban diu dugc biéu thi bing MHz (megahert), trong khi hdu hét céc tée
dd xit 1y hién hanh duge biéu thi bing GHz (gigahertz). Mac du tat ca
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don vi t8c 46 khac nhau nay cé thé dudng nhur giy nhdm lan nhung that
may, ¢6 thé di chuyén tir mot don vi nay sang don vi khac.

Mot nanéd gidy duge dinh nghia 12 mét phan tf cda mot gidy - mdt
phin thoi gian rdt ngidn. D€ hiéu duge mdt nand gidy thuc sy nhd nhu
thé& nao, hdy xem xét ring téc d6 dnh sdng 1a 186.282 dam (299.792
kildmét) mbdi gidy trong mdt chan khéng. Trong mét phan ti cGa mét
gidy (mdt nand gidy), moét chum tia anh sdng truyén chi 11.80 inch
ho#c 29.98 cm - hoi nhé hon chidu dai ca mét thude do dién hinh.

Céc t6c A6 bd nhé thudng duge thé hién bing cde thoi gian chu ky
cia ching (ho#c khodng thai gian bao 14u cho mdt chu ki), trong khi
cac tdc d6 xi ly da ludn duge thé hién bing cdc tdc dd chu ky cda
ching (s8 chu ky mbi gidy) thoi gian chu ky va téec d9 chu k¥ thuc su
1a nhitng cdch khac nhau d€ néi cang mdt didu - nghia 14 ban cé thé
trich din cdc téc dd chip bing cdc chu ky mdi gidy ho#ic cdc sb gidy
médi chu ky va ¢6 cing mdt nghia.

Béng 6.1 minh hoa méi quan hé giita cdc thdi gian chu ky nano gidy
(ns) va cdc tdc dd megahertz (MHz) ma chung thé hién.

Bang 6.1 Mdi quan hé giifa cac thixi gian chu ky b3 nhg tinh bing nano gidy (ns) va
cac toc d8 nhip tish béing megaherz (MHz)

Thdi gian chu ky {ns) Tdc a6 nhip {MHz)
60.0 16.67
150 66.67
10.0 100.00
75 133.33
6.0 166.67
5.0 ©200.00
3.8 266.67
3.0 333.33
2.5 400.00
19 533.33

Nhu ban ¢6 thé thdy, khi thoi gian chu ky gidm di, t6c d6 nhip ting
mot cdch tuong xung.

Né&u ban xem bdng 6.1, ban ¢é thé thdy ré ring b nhé DRAM 60ns
dugce st dung trong cdc hé théng doi cii hon trong nhiéu nam hoan
toan khong ddy dd so véi céc tde do x( 1y 14 400MHz trd 1én. Cho dén
nam 1998, hau hé&t cdc bd nhé DRAM duge st dung trong cdc PC da
duge dinh mic véi mét thoi gian truy cdp la 60ns tré 1én, nghia la
16.67MHz hoac chdm hon, Chudn néi bt trong ndm 2000 1a ¢6 bg nhé
100MHz va tham chi 133MHz lan lugt duge goi 1a PC100 va PC133.
Bit ddu vao ddu nam 2001, bdé nhé double data rate (DDR) 200MHz
va 266MHz trd nén phé bién. Trong nim 2002 ching ta di ¢6 bd nhd
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333MHz va trong nam 2003 by nhd DDR 400MHz da cé mit. Cha y
ring cic cdt moe t6e 46 bé nhé nay duge ghi ngay thang cho nhirng
hé théng desktop; cdc laptop va notebook mét phdn nam ding sau
duting cong trén céc tdc d¢ by nhd. Vi du, vao cudi nim 2003 hau hét
cac laptop da sit dung bd nhé DDR 266MHz trong khi cdc desktop
cung loai st dyng bé nh¢ 400MHz thay vao dé.

Dinh théi gian bé nhd hé théng hai phie tap hon viéc don gian
chuyén ddi cac nano gidy thanh megahertz. Cdc transistor cho méi bit
trong mot chip nhé duge sdp x6p hidu qud nhdt trong mét lu6i, sit
dung m{t s do hang va cft d€ truy cap mbi transistor. Tat c3 1an
truy cdp b§ nhé ddi héi chon mét dia chi hang réi dén dia chi cot va
sau d6 chuyén dir liéu. Thi&t lap ban diu cho mot cude chuyén bé nhé
noi cde dia chi hang va ¢4t dugc chon la moét hao phi can thiét thudng
duge goi 1a do tré (latency). Thdai gian truy cap trong bd nhd la thei
gian chu ky cong véi d6 tré dé€ chon cdc dia chi hang va cot. Vi du, b
nh¢ SDRAM duge dinh mutc véi 133MHz (7.5ns) thuong cdn 5 chu ky
dé thi&t 14p va hoan thanh viéc truyén dau tién (5 x 7.5ns = 37.5ns)
va sau d6 thye hién thém 3 cude truyén khong c6 sy thist lap thém.
Do d6 4 cude truyén cdn téng cong 8 chu ky hoic trung binh khodng 2
chu ky trén méi cubc truyén.

Trong qué trinh ph4t trién PC, b nhé trai qua thoi gian khé khan
dé theo kip vdi bd x& ly, doi héi mde dé mét s8 bé nhé cache toe db
cao d€ chan cde yéu cdu b xi 1y cho bé nhé chinh chdm hon. Béang 6.2
trinh bay ti€n 46 va méi quan hé giita cdc t6e dé bo hé théng
(motherboard) trong cdc PC va cdc loai va téc d6 khédc nhau cia bé
nhé chinh hoac RAM duge st dung va nhimng thay d6i nay din dén
toan bd bang thong nhu thé nao.

Bang 6.2. Cac chufin module nhd DRAM vi bus hé théng xach tay/bing thiing (qua
khi, hién tai, va tudng lai)

Chudén Dang Loai chip T6c 06 S8 chu ky T6c 49  Chigu T6c 1§
module module nhip (MHz) mdi nhip bus rgng truyén
(MTps)  bus {bytes) (MBps)

FPM SO-DIMM  60ns 22 1 22 8 177
72/144 chén
EDO S0-DIMM  80ns 33 1 33 8 266

72/144 chan
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PCG6 SO-BiMM  10ns 66 1 66 8 533
144 chin

PC100  SO-DIMM  8ns 100 1 100 8 800
144 chén

PC133 SC-DIMM  7/7.5ns 133 i 133 8 1.066
144 chéan

PC1600 SO-DIMM  DDR200 1400 2 200 8 1,800
200 chan

PC2100 SO-DIMM  DDR286 133 2 266 8 2,133
200 chin

PC2400 SO-DIMM  CDR300 150 2 300 8 2,400
200 chan

PC2700 SO-DIMM  DDR333 166 2 333 8 2,667
200 chan

PC3000 SO-DIMM  DDR366 183 2 366 8 2,933
200 chén

PC3200 SO-DIMM  DDR400 200 2 400 8 3,200
200 chadn .

PC3500 SO-DIMM  DDR433 216 2 433 8 3.466
200 chén

PC3700 SO-DIMM  DDR466 233 2 466 8 3,733
200 chén

PC4000 SO-DIMM - DDRS0D 250 2 500 8 4,000
200 chén .

PC4300 SO-DIMM DDRS533 266 2 533 8 4,266
200 chén

Mot s6 chudn DDR dugc liét ké & ddy 14 nhing chudn dugc dé xudt hodc tuong lai chua c6
sdn

FPM = Fast Page Mode

MTps = megatransfers mbi gidy

EDO = extended data out

MBps = megabytes mbi gidy

ns = nano gidy (phan t cda mgt gidy)

S0-DitM = small outline dual inline memory module

DDR = double data rate
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N6i chung moi thi lam viéc t6t nhat khi théng lugng cia bus b
nhé tuong xdng véi thong lugng cda bus xd 1¥. So sinh cdc tdc do
truyén bd nhé (bing théng) véi cdc toc dé cia bus x 1y nhu duge
trinh bay trong bing 6.3, va ban sé chédc chén ring mét s§ toc do bus
b6 nhé tuong xing véi cde toc db bus x ly. Trong hiu hét cde trudng
hgp, loai b¢ nhé tuong xiing vdi téc dé truyédn bus CPU la loai bé nhé
t6t nhat trong cdc hé théng cé loai bd x 1y de.
Béng 6.3. Bang thong bus xif Iy

Loai bus CPU Tée d6 S8 chu ky Tdc dd Chigu r§ng Bang théng
phip (MHz) m6i nhip  bus (MTps) bus (bytes) (MBps)

33MHz 486 FSB 33 1 33 4 133

66MHz 66 i 66 8 533

Pentium /11711 FSB

100MHz 160 1 100 8 800

Penlium I/1/1l FSB

133MHz 133 1 133 8 1,066

Pentium (/1111 FSB

200MHz Athlon FSB 100 2 200 8 1,600 .

266MHz Athlon FSB 133 2 266 8 2,133

333MHz Athton FSB 166 2 333 8 2,667

400MHz Athlon FSB 200 2 400 8 3,200

400MHz 100 4 400 8 3,200

Pentium 4/M FSB

533MHz 133 4 533 8 4,266

Pentium 4M FSB

800MHz 200 4 800 8 6,400

Pentium 4/M FSB

Bdi vi cache L1 va L2 ngin kh4 t6t bé x Iy lam viée truc tiép véi
b6 nhd chinh, hiu suit bd nhé thuong thut lvi lai ding sau cia bus xi
ly. Tuy nhién, gn day hdn céc hé théng st dung SDRAM va DDR
SDRAM c¢6 hiéu sudt bo nhé bus bing véi hidu suit cda bus xi ly. Khi
tdc d¢ bd nhé bing vdi tdc do cha bus xt 1y, hidu suét bd nhd t6i wu
cho hé théng dé.

Cac loai by nhé

Qua nhiéu nam, bdn loai bé nhé chinh da duge sd dung trong cédc
PC:

& FPM (Fast Page Mode)
& EDO (extended data out)
& SDRAM (synchronous dynamic RAM)
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& DDR SDRAM (double data rate SDRAM)
& RDRAM (Rambus dynamic RAM)

Tat cé loai bd nhé nay, ngoai trit RDRAM, da duge sd dung trong
cdc laptop va nhiing hé théng xach tay khdc. Cdc phdn sau day thdo
ludn theo chi ti&t ting loai bd nhé nay.

Fast Page Mode BRAM

DRAM chuédn duge truy cap qua mot k§y thuat duge goi 1a paging
(ph&n trang). Su truy cip bd nhé binh thuong doi héi mét dia chi
hang va cft duge chon, diéu nay doi hdi théi gian. Phan trang cho
phép truy cAp nhanh hon d&n tat cd dr lidu trong mét hang b nhé
duge dn dinh béng cédch lam cho dia chi hang khong thay déi va thay
d8i chi cot. B nhé s dung k§ thuat nay duge goi 12 by nhé Page
Mode ho#c Fast Page Mode. Nhitng bi&n thé khéc trén Page Mode
duge goi 1a b nhé Static Column hosc Nibble Mode. Céc laptop chay
trén Intel 486 ciing nhu AMD ho#c Cyrix 5x86 ti gitta nim 1990 trd
vé trude da st dung bd nhé FPM. :

B nhd¢ phéan trang 1a mét phuong phap don gidn nhim cai thién
higu sult bd nh¢ v&n chia b§ nhé thanh céc trang tit 512 byte dén dai
mot vai kilobyte. Sau d6 mach phén trang cho phép céce vi tri bé nhé
duge truy cap véi it trang th4i ché hon (cde chu ky ranh hoac khéng
thyc hign bat cd diéu gi). Néu vi tri bd nhé mong mudn nim bén
ngoai trang hién hanh, mdt hodic nhiéu trang thai chy (wait states)
dugc thém vao trong khi hé théng chon trang méi.

D& vugt thém hon céc tdc dd truy cAp bd nhd phat trién déu cho
phép truy cip nhanh hon d&én DRAM. Mét sy thay déi quan trong 1a
sJ thuc thi sy truy cap ch& dé burst (chdp tin hidu) trong cdc bo xit ly
486 va mdi hon. Sy xoay vong theo chu ky ch& dé burst tan ding bén
chat lién tuc clia hdu hét cdc 14n truy cidp b nhd. Sau khi thidt l4p
cdc dia chi hang va c¢§t cho mot cude truy cap nao do, si dung ch€ d%
burst ban c¢é thé truy cap 3 dia chi gdn ké khéng c6 thém db trd hoc
cdc trang thai chd. Mot sy truy cap burst thudng chi trong téng cong
4 dia chi. D& mé t4 diéu nay, ching ta thudng néi dén sy dinh thai
gian biing s¢ chu ky cho mdi lan truy cép. Mot su truy cdp ché do
burst dién hinh clia DRAM chudn dugc thé hién duéi dang X-Y-¥-¥; X
12 thai gian cho sy truy cdp dau tién (d¢ tré cOng véi théi gian chu
ky), va y thé hién s6 chu ky dugc yéu cdu cho méi 1an truy cip lién
tuc.

DRAM 60ns chudn thudng chay sy dinh thai gian ché d¢ burst 5-3-
3-3. Diéu nay ¢6 nghia riing sy truy c4p ddu tién cén téng cong 5 chu
ky (trén mét bus 66MHz, diéu nay cdn tdng efng khodng 75ns hodc 5
x 15ns chu ky), va cdc chu ky lién tuc e¢in 3 chu k¥ méi chu ky (3 x
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15ns = 45ns). Nhu ban c6 thé thay, sy dinh thdi gian hé théng thuc su
¢6 phan hoi it hon vé bd nhé duge dinh mic vé mit ky thuat. Néu
khong c¢6 ky thuat bursting, su truy cdp bdé nhé sé 1a 5-5-5-5 bdi vi
toan by dd tré cdn thiét cho mdi 14n truyén bd nhd.

béi v6i cdc hé théng laptop, FPM RAM thudng ¢6 dang EDO SO-
DIMM (small outline dual inline memory module) 72 chan ho#c 144
chén. Hinh 6.1 va 6.2 (¢ phan sau trong chuong nay) minh hoa céc dic
di€m vat 1y cia cdc SO-DIMM 72 chan va 144 chéan nay. Nhitng mod-
ule nay thudng hoat dong trén 3.3V, tiét kiém dién so v6i module 5V
nguyén cd tuong ing vdi cdc hé thong desktop.
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Extendsd Bata Out RAM

Vao nam 1995, mdt loai bé nhd mdi duge goi la RAM extended
data out (EDO) trd nén c¢6 sdn cho cdc hé théng Pentium. EDO, mét
dang b6 nhé¢ FPM duge chinh sia déi khi duge goi 14 ché d6 Hyper
Page. EDO dugc phat minh va duge cdp bing sang ché bdi Micron
Technology, mic di sau d6 Micron di cAp phat viéc sidn xudt cho
nhiéu nha ché& tao bd nhd khic. B6 nhé EDO bao gbm cdce chip duge
sdn xudt dic biét cho phép mét su trung lap thdi gian giita cdc 14n
truy cdp lién tuc. Tén extended data out dac biét 4m chi d€n viéc
khéng gidng nhu FPM, cdc driver xuit dif liéu trén chip khong duogc
tdt khi bd diéu khién bd nhd loai bd dia chi cét dé bdt ddu chu ky
ti€p theo. Piédu nay cho phép chu ky tiép theo trung l4p chu ky trude,
tiét kidm khodng 10ns trén mdi chu ky.

Hiéu tng cda EDO la cac thdi gian chu k duge cdi thién bing viéc
cho phép b diéu khién bd nhd bit ddu mét chi 1énh dia chi ¢Ht mai
trong khi né doc dif liéu tai dia chi hién hanh. Piéu nay h&u nhu
giéng véi nhitng gi dd dat duge trong cdc hé thong ddi ¢t hon bing
cdch dat xen ké cdc bank bd nhd. Tuy nhién, khéng giéng nhu viée
dit xen k&, EDO khong ddi héi ban 14p dit hai bank bé nhé giong
nhau trong hé théng.

RAM EDO cho phép truyén theo chu kj ché dd burst 1 5-2-2-2, so
v6i 5-3-3-3 cha mot bd nhd Fast Page Mode. P& thuc hién 4 cubc
truyén bé nhd, EDO can téng cdng 11 chu ky hé thdng so vdi téng
codng 14 chu ky cho FPM. Day 14 mét su cdi thién 22% trong toan bd
thoi gian di chuyén theo chu ky, nhung trong viéc thit nghiém thye sy,
EDO thudng ting toan bd tdc dé chuidn hé théng 1&8n chi khodng 5%.
Mic du toan bd sy ci thién hé théng dudng nhu nhé nhung didu quan
trong vé EDO 1A né da st dung cliing mot thiét k& chip DRAM co ban
nhu FPM, nghia la thuc sy khéng ¢6 thém chi phi trén FPM, Thuc té,
trong thcn hoan kim cia né, EDO c6 gid ré hon FPM nhung mang 1a1'
hiéu suét cao hon.

Déi véi cdc hé théng laptop, RAM EDOQ thudng ¢6 dang EDO SO-
DIMM (small outline dual inline memory module) 72 chidn ho3c 144
chéan. Hinh 6.1 va 6.2 (& phan sau trong chuong nay) minh hoa céc déc
diém vat 1y cda cdc SO-DIMM 72 chin va 144 chan. Nhitng module
nay thudng hoat dong trén 3.3V, tiét kiém dién so vdi cdc module 5V
nguyén cd tuong dng cho cdc hé théng desktop.

bPé thye sy st dung bd nhé EDO, chipset motherboard phai hd trg
né. Hau hét cdc chipset motherboard laptop - bdt ddu trong nam 1995
v6i Intel 430MX (Mobile Triton) va dén nam 1997 vé4i 430TX - chinh
sdch sy hd trg cho EDO. B4i vi cde chip by nhé EDO cé chi phi sén
xudt bing véi cdc chip chudn, k&t hgp v6i su hé trg EDO cha Intel
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trong tdt ca chipset cia né, thi truong PC da nhay vao EDO véi nd
hic téi da.

RAM EDO ly tudng cho c4c hé théng ¢6 t6c d§ bus 16n dén 66MHz,
hoan toan phd hgp vé6i thi trudng PC d&n nim 1997 va 1998, Tuy
nhién, k€ tif nam 1998, thi trudng cho EDO nhanh chéng gidm xuéng
khi cdu tric SDRAM méi hon va nhanh hon d3 tré thanh chuin cho
bé nhé hé théng PC va laptop.

SDRAM

SDRAM la viét tdt cha synchronous DRAM, mét loai chay déng bd
v6i bus bé nhé. SDRAM phan phdi thong tin trong cdc khdi tin hiéu
tdc dd rdt cao st dung mét giao dién duge dong bd héa, tdc do cao.
SDRAM loai bé hdu hét d6 tré c6 lién quan trong asynchronous DRAM
bdi vi cdc tin hidu dd déng bs véi déng hé motherboard.

V6i EDO RAM, chipset phai h trg loai bd nhd nay d&€ né c6 thé s
dung trong hé théng. B4t diu trong ndm 1997 véi 430VX va 430TX
(chi TX dugc si dung trong cdc hé théng di dong) hdu hét cc chipset
cia Intel dd bat ddu hd tr¢ SDRAM chuin céng nghiép, 1am cho né
tré thanh by nhé thong dung nhét trong cdc hé théng méi qua 2000
va tham chi vao n&am 2001.

Hi¢u sudt SDRAM 1a mét cii ti€n dang ké so véi RAM FPM va
EDO. Béi vi SDRAM ciing 13 mét loai DRAM, d3 tré ban didu vin
khéng d6i, nhung toan bj thdi gian chu k¥ nhanh hon nhidu so vdi
FPM ho#ic EDO. Sy dinh thoi gian SDRAM cho mét sy truy cap khéi
tin hiéu 1a 5-1-1-1, nghia 1a 4 14n doc bs nhé s& hoan tat trong chi 8
chu ky bus hé thdng so véi 11 chu ki cho EDO va 14 chu k¥ cho FPM.
Diéu nay lam cho SDRAM h4u nhu nhanh hon EDO 20%.

Ngodi khd nang lam viéc trong it chu ki hon, SDRAM ciing ¢6 kha
ndng hé trg sy truyén theo chu ky bus hé thdng 1én d&€n 133MHz
(7.5ns). Do d6, hdu hét cdc hé thdng PC méi duge ban tir nim 1998
dén 2000 da cé bd nhé SDRAM.

D6i v6i cdc hé théng laptop va xdch tay, SDRAM duge bdan dudi
dang SO-DIMM ho4c Micro-DIMM 144 chan. Né thudng duge dinh
muc theo tdc d6 megahertz va thoi gian truydn theo chu ky nano giay,
diéu nay c6 thé hoi gay bdi rsi. Hinh 6.2 (§ phin sau trong chuong
nay) minh hea cdc dic di€m vat 1y cha cdc SO-DIMM SDRAM 144
chan va Micro-DIMM SDRAM 144 chan. Tuong tu nhu cdc SDRAM
desktop DIMM nguyén ¢& tuong ng, cdc SO-DIMM s dung 3.3V,

Dé ddp ng cdc ydu cdu dinh thdi gian chit ché cda cde chip, Intel
da tao nhitng thong s6 ky thuat cho SDRAM duoe goi 12 PC6S, PC100,
va PC133. D€ dap tng thong s§ PC100, cde chip 8ns thudng duge yéu
cdu. Thong thudng ban nghi 10ns duge xem 13 cdng sudt danh dinh
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thich hgp cho hoat déng 100MHz, nhung théng s PC100 ddi héi bd
nhé nhanh hon dé bdo ddm t4t cd tham s8 dinh thoi gian ducge dép
Ung.

Théng 5 /1999, JEDEC d4 thiét lap mot thong s6 dugce goi 1a PC133.
Né dat dugce sy tang tdc d) 38MHz nay biing cdch 18y théng s§ PC100
va xi€t chat nhitng tham sé dinh théi gian va dién dung. PC133 nhanh
hon nhanh chéng tré thanh phién bian thong dung nhéit cia SDRAM
cho bat ky hé thong chay mét bo xit Iy 133MHz. Céc chip ban diu
duge st dung trong cac module PC133 ¢6 ¢béng suit danh dinh khoang
7,5ns hodc 133MHz trong khi cdc module méi hon cé cong suat danh
dinh 14 7.0ns hodc 143MHz. Cdc chip nhanh hon nay vin duge si
dung trén cdc module PC133, nhung ching mang lai nhitng cai tién
trong d¢ tré colums address strobe (viét tdt 1a CAS hosc CL), vén
mét phan cai thién toan bd thoi gian truyén theo chu ky bd nhd.

Bang 6.4 minh hoa thdi gian, t6c d§ thue, va t6c dd danh dinh cho
cdc DIMM SDRAM khiée nhau

Bang 6.4 Thii gian SDRAM, tdc A6 thyc vi 16c 4§ danh dinh

Thii gian T&c 4 chip danh Ginh T6¢ @8 module chudn
15ns 66MH2 PCE6
10ns 100MHz PC66
8ns 125MHz PC100
7.5ns 133MHz PC133
7.0ns 143MHz PC133
ADR SDRAM

B4 nhé Double data rate (DDR) SDRAM la mét thi&t k& mang tinh
cdch mang cia SDRAM chuén, trong dé dit lidu duge truyén nhanh
gdp hai lan. Thay vi tang gap dbi t6c dd nhip thuc t&, b4 nhé RDRAM
da dugc hiéu suat gip doi bing ciach chuyén di lidu hai 14n trén mdi
chu ky chuyén: mot 14n tai bién truée (ha xudng) va mét lan tai bién
sau {(nhd 1én) clia chu ky. Diéu nay tuong ty nhu cdich RDRAM hoat
dong va thuc t&€ ting gdp ddi téc d§ truyén mic di toan b tin hidu
nhip va thdi gian gidng nhau duge sif dung.

DDR di tim duge phén 16n sy hd trg ban ddu cia né trong thi
trudng card dé hoa; ké tit dé6 né tré thanh chudn b nhé PC cha dao
cho cdc hé thdng desktop va x4ch tay.

- DDR SDRAM duge tung ra thi trudng trong nim 2000, nhung né
khong thuc sy théng dung trong thi trudng xdch tay cho dén khi
chipeset Intel 845MP ra doi vao thang 5 nam 2002.
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D61 v6i cdc hé théng laptop va xdch tay, DDR SDRAM st dung céc
SO-DIMM 200 chan hodc Micro-DIMM 172 chan. Hinh 6.1 va hinh 6.2
(¢ phan sau trong chuong nay) minh hoa ¢ hai loai module.

DDR SO-DIMM c¢6 nhiéu tée do hodc théng lugng danh dinh khac
nhau va thutng chay trén 2.5V, giéng nhu cde SDRAM SO-DIMM
desktop nguyén cd tuong dng. V& cd ban ching 1a mét phan md rong
cua cdc SDRAM

SDRAM SO-DIMM chudn duge tai thigt ké dé hd trg su déng bd
nhip kép, noi ma di liéu duge géi trén mdbi chuyén ti€p (hai 14n mbi
chu kj) thay vi mot lan trén méi chu k¥, nhu v6i SDRAM chuin. DE
loai bé sy nham 1an véi DDR, SDRAM chinh thic thudng duge goi 1a
single data rate (SDR). Bdng 6.5 so sanh cdc loai module SDRAM va
DDR SDRAM SO-DIMM chufn ¢é sdn.

Bang 6.5 Cdc loai modute SDRAM v DDR SDRAM vi bang thing
Chuin Dang Loai chip T6c 06 Cicchu T6c d§ Chiu  Tdc dd

moduie moduel nhip ky mbi hus rng bus truydn
nhip (MTps)  (byte) (MBp)

PP66 SO-DIMM  10ns 66 1 66 8 533
144 chan

PC100  SO-DIMM  8ns 100 1 100 8 800
144 chén

PC133 SO-DIMM  7.75ns 133 1 133 8 1.066
144 chén

PGC1600 SO-DIMM  DDR200 100 2 200 8 1.600
200 chan

PC2100 SO-DIMM DDR266 133 2 266 8 2.133
200 chan

PC2400 SO-DIMM  DDR300 150 2 300 8 2.400
200 chén

PC2700 SO-DIMM  DDR333 166 2 333 8 2.687
200 chén

PC3000 SO-DIMM DDR366 183 2 366 8 2.933
200 chan

PC3200 SO-DIMM  DDR400 200 2 400 8 3.200
200 chan

PC3500 SO-DIMM  DDR433 216 2 433 8 3.466
200 chdn

PC3700 S0-Dimm DDR466 233 2 466 8 3.733

200 chan
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PC4000 SO-DIMM  DDR5A00 250 2 500 8 4.000
200 chin

PC4300 SO-DIMM  DDR533 266 2 533 8 4.266
200 chén

Mot s 13 cdc chudn 08 xut hodc tuong fai chua cd sén
MTs = cdc megatransfer méi gidy
MBps = cdc megabyte médi gidy
ns= nano gidy (mét phin tl cta mét gidy)
Sa-DIMM - smalf outiine dual infine memaory module
DDR = double data rate

Chu ¥ ring mot vai théng sd nay chua hién hifu hodic c6 thé hién
hitu nhung di khéng duge trién khai vao cdc sdn phdm. Hién tai céc
module duge chudn héa nhanh nhédt 1a PC3200. Cdc module nhanh
hon chua ¢6, nhung cic module nhanh hon luén dang duge phat trién.
Céc cdng nghé tham chi nhanh hon chdng han nhu DDR sép cé.

BDE2 SDRAM

JEDEC va cdc thanh vién cia né di thi&t 14p théng s§ DDR2
trong mét vai nam bay gid va théng s6 nay cudi cing da duge hoan
thanh m§ man. Mac du céc chip vd module DDR2 sé xuit hién cho
cdc hé théng desktop vao nam 2004, nhung ¢6 thé phai mét mot
khodng th¥i gian dai hon d€ ching dugc dit 1én cdc laptop hodc
nhitng h& théng x4ch tay khdc. DDR2 SDRAM don gian la mét phién
bén nhanh hon ctia bé nhd DDR-SDRAM thong thudng. N6 dat duge
thong lugng cao hon bing viéc st dung cdc cap day tin hidu vi phin
dé cho phép truyén tin hiéu nhanh hon ma khéng c¢6 cdc vén dé ti€ng
4n va nhidu. Théng s§ DDR géc c6 t6c d§ tr 400MHz dén 533MHz
trong khi DDR2 bit diu vdi téc d6 400 MHz va s& dat d€n 800MHz
tré 1én.

Ngoai viéc cung cdp cdc téc do va bang thong 16n hon, DDR2 c6
nhitng wu di€m khéc. N6 st dung dién dp thdp hon DDR théng thugng
(1.8V so véi 2.5V), do d6 viéc tiéu thu cong sudt va tao nhiét duge
gidm di. Do 86 chan 16n hon duge yéu cdu trén cdc chip DDR2, céc
chip thudng sit dung khdi FBGA (fine-pitch ball grid array) thay vi
khéi chip TSOP (thin small outline package) dudec st dung béi héu het
cdc chip DDR va chip SDRAM théng thutng. Céc ch1p FPGA dugc ndi
k&t véi chit nédn (nghia 14 module bd nhd trong hdu hét cac trudng
hop) bing cdc bi han duge dat cdch nhau xit xao trén ddy cla chip.

RERAM

Rambus DRAM (RDRAM) 1a mét thiét k&€ bd nhd khé co ban duge
tim thdy trong cdc hé théng PC desktop chay trén Pentium 4 cao clp
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bdt ddu vao cudi nam 1999. Intel da ky m¢t hgp déng véi Rambus
trong nam 1996 bao ddm né s& hd tr¢ RDRAM trong nam 2001. Khoang
thdi gian d6 da troi qua, va Intel da tir bé sy hd tr¢ RDRAM cho céc
chip tugng lai ndm ngoai ngay thang dé mic di cic chudn RDRAM da
duge dé xud't sé hé trg cdc bd xir Iy d&n nam 2006. Bi vi da khéng
bao gi¥ ¢6 bat ky RDRAM hj trg céc chipset cho cdc hé théng laptop
hodc notebook, ban thutng khéng thady RDRAM duge kich hoat véi
cdc hé thong xdch tay.

Cac module b nhé

Hai loai module by nh¢ chudn céng nghiép chinh duge st dung
trong cac laptop va mdy tinh xdch tay ngay nay: SO-DIMM (small
outline dual inline memory module) va Micro-DIMM (micro dual inline
memory module). Cé bén loai SO-DIMM chinh va hai loai Micro-
DIMM chinh véi céc kich c&, t6c 46 va cdu hinh khde nhau c6 sin
trong méi loai (xem bang 6.6). Cdc hé s§ hinh dang va so d6 chan SO-
DIMM va Micro-DIMM 1& cdc chudn JEDEC, nghia 14 ching 13 cde
chudn cong nghiép do d6 bao dam sy pha hgp, tinh tuong thich va
kha ning thay thé& cho nhau giita nhitng hé théng va nha san xuat
khdc nhau.

Bang 6.6 Céc loai module bd nhd laptep/xéch fay

S& chén Loai module Chiu rgng dii lidu Loai bd nhé
72 S0-DIMM 32 bits FPM/EDQO
144 SO-DIMM 64 bits FPM/EDD
144 SO-DIMM 64 bits SDRAM

200 SO-DIMM 64 bits DDR SDRAM
144 Micro-DIMM 64 bits SDRAM

172 Micro-DIMM 64 bits DDR SDRAM

Cac 80-DIMM duge st dung chii y&u bdi cdec méy tinh laptop hoic
notebook noi ma cdc Micro-DIMM nhé hon duge sit dung chu yé&u béi
cac notebook con, PDA vA m4y tinh palmtop.

$0-0IMM

Héu hét cde mdy tinh laptop va notebook sit dung SO-DIMM (small
outline dual inline memory module), ma vé co bin 13 nhing module
nhé hon va gon hon cdc DIMM chudn duge si dung trong cdc hé
théng desktop. Mic di ching ¢6 hé s& hinh ddng va so d3 chan khde
so v6i cdc DIMM chuan, nhung cdc SO-DIMM thuc hién cung mot
chite ning. Ching cho phép 1dp dit va nang c4dp bd nhd da dang c6
thé ldp rdp. Nhitng module duge gin vao cic socket trong hé théng
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va c6 thé dé dang duge 14p dit hoic théo ra. Nhu vdi tén goi, cdc SO-
DIMM e¢6 cac chan khde nhau trén méi mat cia module véi cdce chan
dugc ddnh s6 1& & mit trude va cdc s chan duge ddnh s§ chin & mit
sau. Cac ranh cham dic biét & mét trong hai mat cho phép module
dugc gén vao mdt bé ndi chi theo hudng thich hgp. Cédc rdnh ciing
thudng duge dich chuyén trong khéng gian cda ching dé khéa dién
ap. C6 sdn nhiéu SO-DIMM khdc nhau cho cdc yéu cdu hé théng khac
nhau. B6i vi ching khong thé thay th& cho nhau, cdn phai bdo dim
réng ban k&t hgp ding loai cho mot hé théng duge 4n dinh.

SO-DIMM 72 chiin

SO-DIMM 72 chan la mét loai cii hon duge sit dung cha y&u trong
cac mdy xdch tay loai 486 ddi cii han. SO-DIMM 72 chan doc va ghi
di¥ liéu mdi 1&n 32 bit (4 byte), day 132 mét sy két hgp hoan hao cho
cac by xd 1y 486 32 bit. Nhitng module nay hau nhu 18 thdi va khong
duge sif dung trong bat ky thigt k& hé thdng méi. Ching van cé sin
d€ néng cap cdc hé théng ddi cii hon va bdi vi ngudn cung cdp nhd
dén, gia cao hon so vdi cdc module hién dai hon, méi hon.

Cac SO-DIMM 72 chén c6 hé sb hinh ddng chudn cong nghiép duge
trinh bay trong hinh 6.1.

Cde SO-DIMM 72 chan c6 sdn trong mét s§ phién ban véi dung
lugng 1én dén 64MB. HAu hét t4n dung cdc chip bd nhd FPM/EDO c6
cong sudt danh dinh 60ns cho tSc do va chay trén 3.3V. Céc kich ¢
phd bién nhit bao gém cdc chidu sau va chidu rong cia cde module
duge trinh bay trong bang 6.7.

Bang 6.7 Cic dung lugng SO-DIMM 72 chan

Dung lvgng (chiéu sdu x chidu rfng)
4MB -~ (1M x 32b)

8MB (2M x 32b)

16MB {4M x 32h)

32MB {8M x 32b)

64MB (16M x 32b)

Céc module 72 chén c6 mot bus di lidu rong 32 bit biing 4 byte. Vi
du, mdt SO-DIMM 72 chan 64MB dugc sép xép bén trong dudi dang
16 triéu hang vdi 32 bit (4 byte) trong mdi hang trong téng cong 64
triéu (16triéu x 4) byte.

So A6 chan chudn JEDEC cho cic SO-DIMM 72 chan duge liét ké
trong cdc bang 6.8 va 6.9.
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Bdng 6.8 Su 46 SO-DIMM 72 chir (m3t trudc)

Chén Tin hiéu Chén Tin hiéu Chén Tin hiéu Chén Tin hiéu

1 VSS 19 A1Q 37 D16 b5 NC

3 DQ1 21 DQ8 39 VSS 57 DQ25
5 Da3 23 DG10 41 CAS2# 59 DQ28
7 DQ5 25 D12 43 CAST# 61 vDdD
8 DQ7 27 DQ14 45 RAS1# 63 DQ30
11 PRD1 29 A1 47 WE# 65 NC
13 Al Ry A8 49 DQ18 67 PRD3
i5 A3 a3 RAS3# 51 Q20 69 PRDS
17 A5 35 Q15 53 DQ22 71 PRD7

Bdng 6.9 S¢ A6 SO-BIMM 72 chén {m3t sau)
Chén Tin hiéu Chén Tin hiéu Chén Tin hiéu Chén Tin higu

2 DQo 20 NC 38 DQ17 56 DQ24
4 DQ2 22 DQY 40 CASO# 58 DQ26
6 D04 24 DAt 42 CAS3# 60 DQz7
8 D06 26 DQ13 44 RASOH# 62 DQ29
10 vOoD 28 A7 46 A12 64 DQA31
12 AD 30 VoD 48 A13 66 PRD2
14 A2 32 A9 50 DQ19 68 PRD4
16 Ad 34 RAS2# 52 DQ21 70 PROB
18 A6 36 NC 54 DQ23 72 V5SS

T4t cd diém tiép xic SO-DIMM duge ma vang va nén tuong hgp
v6i 16p ma trén bd ndi ghép ddi dé dat duge sy hoat dong ddng tin
cdy. Ban nén trdnh cdc module ¢6 cdc diém ti&p xdc duge ma thidt
bdi vi thiét s& phan ¢ng vdi 16p ma vang trén cdc diém ti€p xic cla
bd ndi, giy ra sy &n mon va cudi cing lam héng bd nhd.

SO-DIMM 144 chén

Céc SO-DIMM 144 chan rat phé bién trong cdc mdy tinh leai Pentium
ho&c Athlon va cdc may tinh laptop va notebook mdi hon. Ching c6
thé doc hodc ghi dit liéu mdi lan 64 bit, didu nay 1am cho ching hoan
toan phu hgp cho cdc bd xt 1y 64 bit, chdng han nhu céc chip Pentium
va cdc chip méi hon. Cé sdn cdc SO-DIMM 144 chén trong mét s& loai
chip bg nhé khéc nhau, bao gbm cdc phién bdn EDO, SDRAM 66MHz
, PC100 SDRAM va PC133 SDRAM. Khong c¢6 sdn SO-DIMM 144
chan trong phién bdn hd trg ECC (error-correction code).

Khi 13p dit cdc module nay, ban phdi bdo didm loai ma ban dang st
dung phu hgp v6i nhitng yéu ciu clla hé théng. Trong hdu hét cdc
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trudng hgp Ban ¢6 thé dit cdc module nhanh hon thay cho mét mod-
ule ehdm hon, nhung chi khi né 13 ciing mét loai bé nhé co ban, Vi du,
ban thudng cé thé lap d4t bé nhd PC133 tham chi néu hé thong ch1
doi héi PC100 hosc tham chi SDRAM 66MHz, nhu’ng ban khong thé
sif dung cdc module SDRAM trong cdc hé thong von doi héi EDO
ho#ic nguge la1 Ban cang khong nén ldp dit cdc module chim hon hé
thong yéu cdu tham chi néu ching 14 ding loai bé nhé.

Céc tdc do cha cdc SO-DIMM 144 chan c¢é cdng suit dinh danh nhu
duge trinh bay trong bang 1.10.

Béng 6.10 C4c téc 06 SO-DIMM SDRAM 144 chén

Loai module Thisi gian Tén s6 Ghigu rgng Bing théng
chu ky module module module
PCB6 10.0ns 66MHz 8 bytes 533MBps
PC100 8.0ns 100MHz 8 hytes 800MBps
PC133 7.5ns 133MHz 8 bytes 1.066MBps

Théng lugng hodic bing thong don gidn 14 tdn s§ duge nhan véi
chiéu rong dé cho ra tdc dd6 ma di lidu c6 thé dugce doc tir hoéc duge
ghi sang module.

Mt théng s6 khéc cdn xem xét lién quan dén téc do 1a dé tré
(Latency) CAS (column address strobe) thuo‘ng duge viét tat 1a CL.
Diéu nay déi khi cing duge g01 la d9 tré do doc va né 1a sd chu ky
nhip xay ra gitta su ding ky cla tin hiéu CAS va dir liéu xudt vira ¢é
duge véi s8 chu ky thadp hon biéu thi hiéu suit nhanh hon (t8t haon).
Ban thtIdng thdy cdc module SDRAM cé dinh muc CL2 hoac CL3. N&u
c6 thé, hiy chon cdc module ¢6 mét con s6 CL thap hon béi vi chipset
motherboard s& doc thong sd d6 tit ROM SPD (serial presence detect)

trén module va chuyén sang cdc téc d6 truyén theo chu k¥ hoi nhanh
hon.

Cdc SO-DIMM 144 chén ¢6 hé s§ hinh ddng chudn cong nghiép
dugc minh hoa trong hinh 6.2.

Tat ca SO-DIMM 144 chin ¢6 cédc chin duge ddnh s6 18 1 - 143) &
mit trudc va cde chdn duge ddnh s chin (2-144) & mat sau va dai
2.66" (67.6mm). S8 chén thyc trén cdc module c¢6 thé thay ddi, chidu
cao clia module ciing vdy. Cdc module thudng cao 1"(25.4mm) hodc
1.25" (31.75mm), mic dd cde chidu cao ¢6 thé hoi thay déi.

Cac SO-DIMM 144 chén st dung mat SPD ROM (read-only memory)
onboard ma motherboard doc dé quydt dinh cdc théng s chinh xde
cua cdc module duge 1dp dat. ROM thuong la mét chxp nhé trén
module va ¢6 thé duge xem la thanh phin "U 1" & con s6 trudc.

Céc module duge khéa biing mét ranh nhé trong ving b néi & day
(dugc thay gitta cdc chan 59 va 61 & mat trude) 48 ngan ching duge
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lip dat nguge va ciing cho phép khéa dién 4p. Khéa dién ap dugc
minh he¢a trong hinh 6.3,

!LJJ_H ______

1 76 mm 2.50 mm 3 26 T
Vi tri khda trai Vi tri khéa giita Vi tri khéa phai
dwge danh riéng

Hinh 6.3 Khéa dién dp SO-DIMM 144 chan

Mic di chuéin cung cdp cdc module 5V, nhung hién tai tit cd SO-
DIMM 144 chén c6 rdnh & vi tri gida biéu thi hoat déng 3.3V.

C6 sin cdc SO-DIMM 144 chén trong mét s§ phién badn c¢é dung
lugng 1én dén 512 MB. Chiing cé thé& tan dung cdc chip bd nhé EDO
(extended data out} hoic SDRAM (synchronous dynamic RAM) véi

céce téc d§ danh dinh khde nhau. Céc kich c& phé bién nhat duge trinh
bay trong bang 6.11.

Béng 6.11 Cac dung lvgng Module SO-DIMM 144 chin

Dung lugng (Chigu sdu x chiév rdng)
32MB (4M x 64b)

64MB (BM x 64b)

128MB (16M x 64b)

256MB {32M x 64b}

h12MB (64M x 64b)

Dung lugng ¢6 thé duge quyét dinh bang cdch nhin chidu siu véi
chiéu rong. Cdc module 144 chan c6 mét bus dir liéu réng 64 bit bing
8 byte. Vi dy, mét SO-DIMM 144 chén 512MB dugc sép x&p bén trong
dudi dang 64 triéu hang véi 64 bit (8byte) trong mdi hang trong téng
cdng 512 triéu (64 tridu x 8 ) byte.

S¢ d6 chdn chuin JEDEC cho cdc SO-DIMM 144 chan st dung
RAM FPM hosc EDO duge liét ké trong cdc bang 6.12 va 6.13.

Bdng 6.12 Sd 4§ chan SO-DIMM EDO/FPM 144 chan (mat trudc)
Chin Tin hiéu Chén Tin hidu Chén Tin hi€u Chén Tin hidu

1 VSS 37 pQs 73 OE# 109 A9

3 DQO 39 pae 75 VSS 111 A10

5 DN 41 DQ10 77 NC 113 VDD

7 DQ2 43 DQ11 79 NC 115 CAS2#
9 DQ3 45 VDD 81 VDD 117 CAS3#
" vDD 47 DQ12 a3 DQ16 119 Ves
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13 DQ4 49 DQ13 85 DQ17 121 0024
15 DQ5 51 0Q14 87 DQ18 123 DQ25
17 DQ6 53 DQ15 89 DQ19 125 DQ26
19 DQ7 55 VSS 91 VSS 127 DQ27
21 VSS 57 NG 93 DA20 129 VDD
23 CASO# 59 NC 95 DA21 131 DQ28
25 CAS1# 61 NG 97 DG22 133 DO29
27 VDD 63 VDD 99 DQ23 135 DA30
29 AD 85 NC 101 VDD 137 DQ31
31 A1 67 WE# 103 AG 139 VSS
33 A2 69 RASO# 105 A8 141 SDA
35 VSS 71 NC 107 VSS 143 VDD

Bang 6.13 S0 dd chin SO-DIMM EDO/FPM 144 chan (mat sau)

Chan  Tin hieu Chdn  Tin higu Chdn  Tin hiu Chan  Tin hiéu
2 VsS 38 DO40 74 NG 110 A12
4 DQ32 40 DQ41 76 VsS 112 A13
6 DQ33 42 DQ42 78 NG 114 VDD
8 DQ34 44 D043 80 NC 116 CASE#
10 DQ35 46 VDD 82 VDD 118 CAS7#
12 VDD 48 DQ44 84 DQ48 120 VSS
14 DQ36 50 D045 86 DQ49 122 D@56
16 DQ37 52 DQ46 88 DO50 124 DQ57
18 D038 54 DQ47 90 Dast 126 DQ58
20 DQ39 56 VSS 92 VSS 128 DQ59
22 VSS 58 NC 94 Das2 130 VDD
24 CAS4# 60 NC 96 D053 132 DQ6O
26 CAS5# 62 NG 98 DO54 134 DQ61
28 VDD 64 VDD 100 Das5 136 DO62
30 A3 66 NC 102 VoD 138 DQ63
32 Ad 68 NC 104 A7 140 VSS
34 AS 70 NG 106 A1 142 SCL
36 VSS 72 NC 108 VSS 144 VDD

Sag d6 chan chudn JEDEC cho cdc SO-DIMM 144 chén sit dung

SDRAM dugc liét ké trong cdc bang 6.14 va 6.15.
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Bdng 6.14 So A8 chan SO-DIMM SDRAM 144 chan (mat trudc)

Chén Tin higu Chén Tin hiéu Chén Tin higu Chéan Tin higu

1 VSS 37 DQas 73 NC 109 A9

3 oQo 39 DQY 75 VS5 111 A1D

3 o 4 DQ10 77 NC 113 VDD

7 00a2 43 DQ11 79 NG 115 0amB2
9 DQ3 45 VCD a1 VDD 117 DOMB3
1" VDD 47 Q12 83 DQ16 118 VSS

13 DQ4 49 DQa13 85 DQ17 121 DQ24
15 DQ5 51 D14 87 &Q18 123 DQG23
17 DQB 53 DQ15 89 D19 125 DQ26
19 oGy 85 V53 91 VSS 127 DQ27
21 VSS 57 NC 93 DQ20 129 vDD

23 DQMBO 59 NC 95 DG21 131 DQ28
25 0AMB1 61 CKO 97 DQ22 133 DQ2%
27 VoD 63 voD 89 DQ23 135 DQ30.
29 AD 65 RAS# 101 vDD 137 DQ31
31 Al 67 WE# 103 AB 139 VSS

33 A2 69 SO# 105 AB 141 SDA

35 VSS 71 Si# 107 Va3 143 VDD

Béng 6.15 So 06 chan SO-DIMM SDRAM 144 chin {mat sau)
Chéan Tin hiéu Chén Tin hiéu Ch&n Tin higu Chén Tin hidu

2 VSS 38 DQ40 74 CK1 110 BA1

4 DQ32 40 DA 76 V53 112 A1

6 DQA33 42 DQ42 78 NC 114 VDD

8 0Q34 44 DQ43 80 NC 116 DQMB6
10 DQ35 46 VDD 82 VDD 118 DQMB7.
12 VDD 48 DQ44 84 DQ48 120 VSS

14 DQ36. 50 DQ45 86 DQ49 122 D056
16 0Q37 52 DQ46 88 DQ50 124 DQ57
18 DQ38 54 DQ47 30 Das1 126 DQ58
20 Da39 56 VS 92 VS 128 DQ59
22 VSs b8 NG 94 DQ52 130 VDD

24 DQMB4 60 NC 96 DQ53 132 Daso
26 DaMB5 62 CKEO 88 DQ54 134 DQ61
28 VDD 64 VDD 100 DQ55 136 DQB2

30 A3 66 CAS# 102 VDD 138 DQ63
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32 A4 68 CKE1 104 A7 140 V&5
34 Ab - 70 A2 106 BAD 142 SCL
36 VSS 72 NC 108 VSs 144 VDD

T4t cd diém ti€p xic DIMM thuong dugc ma vang va nén tudng
hgp v6i 16p ma trén bé néi ghep d6i d€ dat duge su hoat déng ddng
tin cay.

SO-DIMM 200 chén

Cédc SO-DIMM 200 chén duge s dung dé cung cdp bd nhé DDR
(double data rate) SDRAM (synchtonous dynamic RAM) cho c4c may
tinh laptop. DDR SDRAM 14 loai bd nhé& duge s dung bdi hdu hét cdc
laptop ¢6 hiéu sudt cao gin day. Ching thudng chay trén chi 2.5V,
lam cho ching rat hidu qua d6i vdi tudi tho pin dai hon. Mdi SO-
DIMM 200 chéin c6 mdt dudng dan dif lidu 64 bit ly tudng bdi vi ching
c6 thé duge ldp dat riéng 18 trong cde hé thdng 64 bit (Pentium va
mdi hon). C6 sdn cdc SO-DIMM 200 chan trong cdc phién badn PC1600
(200MHz), PC2100 (266MHz) va PC2700 (333MHz) DDR SDRAM.
Chung cing ¢6 sin trong cdc phién ban hé trg ECC (error-correction
code) vén cung cdp sy ph4t hién va hiéu chinh 18i 1 bit dé dat duge
tinh todn ven cao hon. ECC dbi héi sy hé tro tir chipset va motherboard.

Khi 14p dit nhitng module nay, ban phai chic chdn loai ban dang
st dung phi h¢p v6i nhitng yéu cdu clia hé théng. Trong hiu hét céc
trudng hgp, ban c6 thé dit mét module nhanh hon thay cho mét
module chdm hon nhung chi khi né 1a cing mét loai b nhé co ban. Vi
du, ban thudng cé thé lap diat PC2700 tham chi néu hé théng chi ddi
héi PC2100 hoic tham chi PC1600, nhung ban khéng thé s dung céc
module ¢chdm hon hé théng yéu ciu.

Céc toe d§ cla cac SO-DIMM 200 chan ¢é cdng suat danh dinh nhu
duge trinh bay trong bang 6.16.

Béng 6.16 Céc t6c 46 SO-DIMM DDR SORAM 200 chin

Loai moduie  Thi gian Tén si ChiBu rng Bang thing
chu ky SDR/DDR module module
PC2700 6.0ns 166/333Mhz 8 bytes 2,666MBps
PC2100 7.5ns 133/266MH2 8 bytes 2.133MBps
PC1600 10.0ns 100/200MHz 8 bytes 1,600MBps

Thai gian chu kjy tinh biing nano gidy (mét phan ti cia mot gidy)
phlt hgp v6i tdc d6 nhip single data rate (SDR), nhung cdc module
double data rate (DDR) truyén hai 14n mdi chu ky do d6 tdn s6 DDR
luén bdng gdp dé6i tdn s6 SDR. Thong lugng ho#c bing théng don
gidn 13 tdn s6 DDR nhan véi chidu réng d€ cho ra téc 46 ma dit lidu
¢6 thé duge doc tir hodic duge ghi sang module.
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Mot thong s khdc cAn xem xét lién quan dén tée do 1a do tré CAS
(column address strobe) thutng duge viét tit la CL. Pidu nay cing
doi khi dugc goi 14 d¢ tré do doc va né la s8 chu ky nhip xay ra gida
su dang ky cda tin hi¢u CAS va dif liéu xuat vira c6 duge véi s& chu ky
thdp hon biéu thi higu suét nhanh hon (va t&t hon). Ban thudng c6
thé tim thdy cdc module DDR SDRAM dugc dinh mic CL2 hosc CL2.5.
Néu c6 thé chon cdc module ¢6 mot con 88 CL thap hon bdi vi chipset
motherboard s& doc thong s6 d6 tir ROM SPD (serial presence detect)
trén module va chuyén sang cac téc do truyén theo chu ky hoi nhanh
hon.

Céc SO-DIMM 200 chén c6 hé s6 hinh ddng chudn cong nghiép
JEDEC dugc minh hoa trong hinh 6.4.

150
2,666 (67.72 ,l,,fif‘”
. o -] |-
0.078 (2.00) R ' a
m\
0.071 (1.80) N s > o a Q f 1.265 (31.88)
{m}\ . ?%m 1.245 (31 .62)
0.235 (6. O «]
mm O ) ) I’ 4 et 1
I ¢ —_| |- - 0.043 (1.1
079 (2.00) > 0.039 (0.99) 0.018(0.48) 0.024 (0.61) POLI0S . -80)
7;:1 S - (PINS 2200 on backside)
2.504 (63.60)
TYP

Hinh 6.4 SO-DIMM DDR SDRAM 200 chan

T4t cd SO-DIMM 200 chan c6 cdc chan duge ddnh s& 18 (1-199)
trén mét truéc va cdc chan duge ddnh sd chdn (2-200) ¢ mit sau va
dai 2.66" (67.6mm). S§ chip thyc trén module c6 thé thay ddi, chidu
cao vat ly cia moduel ciing vdy. Cdc module thudng cao 1" (25.4mm)
ho#c 1.25" (31.75mm), m#c dd mot s6 phién ban ¢6 thé cao dén 1.5"
(38.1mm) (cdc chiéu cao ¢6 thé hoi thay d8i). C4c module cao hon c¢é
thé khéng ndm vira trong tdt ca hé thong, do d6 hay chic chin kiém
tra trudc khi mua.

Mac du cdc module 200 chan c¢é cing mot kich ¢ vat 1y nhu cédc
module 144 chan, nhung khodng cach chan khit hon va ranh duge dich
chuyén sang trdi xa hon nhiéu, ngin viéc 1dp dat cdc module 200 chan
trong cdc socket 144 chan va nguoc lai,

Cédc SO-DIMM 200 chan sif dung m¢t SPD ROM (read-only memory)
onboard ma motherboard sit dung dé quyét dinh cdc théng s§ chinh
xdc cla cdc module duge 1dp dat. ROM thudng 1a mét chip nhé trén
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module, nhé hon nhiéu so vdi cdc chip bd nhé va ¢6 thé duge 14p dat
¢ mat trude hodc mit sau. Chip SPD ¢6 thé duge xem la thanh phin
"U9" trong hinh 6.4.

Cdc module duge khéa biing mdt ranh nhé trong ving bd néi ndm
& ddy (nhu dugc thdy gitta cdc chidn 39 va 41 trén mit trude) d€ ngin
ching duge l4p dit ngugce va ciing cho phép khéa dién 4p. Khéa dién
4p duge minh hoa trong hinh 6.5.

— 1.8 mm e 2.7 mm
4.0 mm
‘-— 1.00 mm
Vi tri khda trdi Vi tri khba phii

Hinh 6.5 Khéa di¢n 4p SO-DIMM 200 chan

Mac di chudn cung cdp cdc module 1.5V, nhung hién tai hdu hét
cac hé thing st dung cdc SO-DIMM 200 chan c6 rdnh & vi tri tréi,
biéi. thi hoat dong 2.5V. B4t k& dién 4p duge sl dung, ranh ngin géin
cdc module ¢6 dién 4p khong phit hgp vao mjt hé théng nao dé.

Cé sdn cdc SO-DIMM 200 chén trong mét s& phién ban c¢6 dung
lugng ién d&n 1GB. Ching st dung DDR SDRAM véi mét s6 téc do
danh dinh khédc nhau. C4c dung lugng thong thudng nhat duge trinh
bay trong bang 6.17.

Bdng 6.17 Céc dung lugng module SO-DIMM 200 chén

Dung lugng Chidu sdu x chifu rfng)
32MB (4M x 64b)

64MB (8M x 64b)

128MB (16M x 64b)

956MB (32M x 64b)

512MB (64M x 64b)

168 (128M x 64b)

Dung lugng cé thé dugc quyét dinh biing cdch nhén chidu séu vdi
chidu réong. Cac module 200 chan c6 mdt bus dit liéu réng 64 bit bing
8 byte. Vi du, mat SO-DIMM 200 chén 1GB dugc sdp x&p bén trong
duéi dang 128 triéu hang véi 64 bit (8byte) trong mdi hang. N&u bgn
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nhan 128 triéu vdi 8, ban c6 duge 1024 tridu byte tde 12 1GB.

So d6 chan chudn JEDEC va phdn mé ta chéin cho cdc SO-DIMM
200 chan dugc liét ké trong cdc bang 6.18 va 6.19.

Béng 6.18 So 46 chan SO-DIMM DDR SDRAM 200 chan (mat trudce)
Chén Tin hidu Chén Tin hidy Chén Tin hi€u Chan Tin higu

1 VREF 51 VSS 101 A9 151 DQ42
3 Vss 53 DO1S 103 Vss 153 0Q43
5 DO - 55 DO24 105 A7 155 VDD

7 DQ1 57 VDD 107 A5 157 VDD

9 VOD 59 DQ25 109 A3 159 VSS
11 QS0 61 DOS3 114 Al 161 VSS
13 Q2 63 VSS 113 VDD 163 DQ48
15 VSS 65 D26 115 A10 165 DQ49
17 DQ3 67 DO27 117 BAQ 167 VDD
19 bG8 69 VDD 119 WE# 169 DQS6
21 VDD 71 CBO 121 S0# 171 DO50
23 DQY 73 CB1 123 A13 173 VSS
25 DQS1 75 VSS 125 VSS 175 DQ51
27 VsS 77 DOS8 127 DO32 177 DQ56
29 DO10 79 B2 129 D33 179 VDD
31 DQ11 81 VDD 131 VDD 181 DQ57
33 VDD 83 CB3 133 D0S4 183 DQS7
35 CKO 85 NC 135 DQ34 185 VSs
37 CKO# 87 VSS 137 VSS 187 DQ58
39 Vss 89 K2 139 D035 189 DQ59
41 DO16 91 CK2# 141 DO40 191 VDD
43 DQ17 93 VDD 143 vOD 193 SDA
45 VDD 95 CKE1 145 D41 195 SCL
47 DQS2 97 NG 147 DOS5 197 VDDSPD
49 DQ18 99 A2 149 VSS 199 vDDID

Xem bang 6.20 dé tham khdo cdc mb t3 chan.
Béng 6.19 Sg 46 chdn SO-DIMM DDR SDRAM 20D chin (mat sau)

Chén Tin higu Chén Tin higu Chén Tin higu Chan Tin higu

2 VREF 52 VSS 102 A8 152 DQ46
4 VsS 54 DQ23 104 VS 154 DQ47
6 DQ4 56 DQzs 106 AB 156 VDD

8 DQs 58 VDD 108 Ad 158 CK1#
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10 VDD 60 DQ29 110 A2 160 CKi1
12 DMO 62 DM3 112 AD 162 VSsS
14 DQ6 64 VsS 114 vbD 164 D52
16 VSS 66 DQ30 116 BA1 166 D53
18 DQ7 68 D31 118 RAS# 168 vDD
20 DQ12 70 VDD 120 CAS# 170 DMG
22 VDD 72 CB4 122 S1# 172 DQ54
24 D013 74 CB5 124 NC 174 VSS
26 oM 76 VS5 126 V55 176 DO55
28 VSS 78 DM8 128 DQ36 178 DQ6O
30 DQ14 80 CB6 130 0Q37 180 VoD
32 DQ15 82 VoD 132 VoD 182 DQ61
34 VDD 84 ce7 134 D4 184 DM7
36 VDD 86 NC 136 DQ38 186 V8s
38 VSS 88 VSS 138 VSS 188 DQ62
40 VS3 30 VSS 140 DQ39 190 DQ63
42 DQ20 92 VDD 142 D044 192 VoD
44 Da21 94 VDD 144 VDD 194 SA0
46 VDD 96 CKED 146 DQ45 196 SA1
48 DM2 98 NC 148 DM5 198 SA2
50 DQ22 100 Al 150 VSS 200 NC

Xem bang 6.20 dé tham khdo cdc md ta chan.

Tét cd diém tiép xiac DIMM thuong dugc ma vang va nén tugng
hgp véi ldp ma trén bd néi ghép déi d€ dat dugc su hoat dbng tin
cly.

Bing 6.20 md td cdc chic niing chan.
Bang 6.20 Cdc md t3 chan SO-DIMM DDR SDRAM 200 chan

Tin higu Mo 13 S0 chan
A(0:9, 11:13) D4u vio dia chi 13
A10/AP Ddu vio dia chi/AutoPrecharge (ty d6ng nap truc) )
BA(O:T) Bia ¢hi Bank SDRAM 2
CAS Column Address Strobe (Active Low) 1
CB (7:0) Nhap/xut bit ki€m tra dit liéu 8
CK (0:2) Clock inputs, Positive Line 3
CK (0:2)# Click Inputs, Negative Line 3
CKE (0:1) Clock Enables 2

§

DM (0:8) Data Masks
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BQ {0:63) Data Input/Output 64
DOS(0:8) Data Strobes

NC Khdng dugc két ndi (dugc danh rigng) 6
RAS Row Address Strobe {Active Low) 1
590:1)# Chip Selects {Active Low) 2
SA{0:2) SPD Address 3
SCL SPD Clock Input 1
SDA SPD Data Input/Output 1
VDD Loi vd cdng sudt 110 33
VDDSPD VDD, VDDA Level Detection 1
VDDSPD Serial Presence Detect (SPD) Power 1
VREF Input/Output Reference 2
VsS Ground 33
WE # Write Enable (Active Low) 1

Micro-DIMM

Micro-DIMM (micro dual inline memory module) 12 mét loai mod-
ule by nhé méi hon va nhé hon duge st dung chd yéu trong céc
notebook con, PDA, va mdy tinh palmtop. Nhu véi tdt cd DIMM,
ching c6 cdc chan trén cd hai mat von thuc hién cdc chife néng khéc
nhau. Hai loai Micro-DIMM chinh 1a 144 chan va 172 chén. Céc phién
bdn 144 chén chita SDRAM (synchronous dynamic RAM) va tuong tu
nhu cdc SO-DIMM 144 chan trong khi cdc phién bdn 172 chan chda
DDR (double data rate) SDRAM va tuong tu nhu cdc SO-DIMM 200
chan. Cdc Micro-DIMM c¢6 kich ¢& bing khodng mét nita kich ¢3 cia
cdc SO-DIMM, nhung cung cdp cdc dung lugng va hiéu suit tuong tu.

SDRAM Micro-DIMM 144 chén

Cdc SDRAM Micro-DIMM 144 chan tuong ty nhu cde SDRAM SO-
DIMM 144 chén, nhung chiing ¢é kich cg khodng mét nita kich ¢& vat
ly dé phi hgp v6i cde hé s8 hinh ddng rit khit cta cdc hé théng nhé
hon. Ngoai trif kich ¢d, ching ¢6 cdc thong s§ ky thuat gisng nhu céc
SDRAM S0O-DIMM 144 chén k€ ca nhitng tinh nang sau day:

& Hé¢ s6 hinh ddng va so dé chdn chudn JEDEC
& Bus da lieu 64 bit (8byte)

& SDRAM single data rate

& Hoqgt déng PC100 (100MHz) va PC133 (133MH?z)
& Coéng sudt 3.3V.

& Serial presence detect (SPD)
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Céac SDRAM Micro-DIMM 144 chén chi dai 1.5" (38mm) va cao
1.18" (30mm) gan khodng nia kich ¢& cia mot SO-DIMM tuong duong.
Khong giéng nhu cdc SO-DIMM, cdc Micro-DIMM khéng c6 bat ky
rdnh trong ving chan b§ ndéi. Tuy nhién, rdnh dugc sit dung & canh
trdi dé€ bdo ddm cheén ddng cach. Ching ciing c6 mdt kich ¢d duy nhat
khong thé thay thé& cho nhau vé6i nhitng module khéc.

C6 s&n cdc SDRAM Micro-DIMM 144 chan trong céc téc do PC100
va PC133. Ban thudng c6 thé st dung cdc module PC133 thay thé& cho
cdc module PC100, nhung khéng phéai cdch khdc. Cdc tdc dd cha cac
Micro- DIMM 144 chan c6 céng sudt danh dinh nhu dugc trinh bay
trong bang 6.21.

Bang 6.21 Cdc tdc dd SDRAM Micro-DIMM 144 chén

Loai module  Thdi gian Tén sb Chiéu rdng Béng théng
chu ky module module module

PC100 8.0ns 100MHz 8 bytes 800MBps

PC133 7.5ns 133MHz 8 bytes 1,066MBps

Théng lugng ho#c bang théong don gidn 1a tdn sé nhan véi chiéu
rong dé€ cho ra téc do ma dir litu c6 thé duge doc tir hodc duge ghi
sang module.

Nhu véi cdc SDRAM SO-DIMM, mét thong sé hiéu suat khdc cdn
duge xem xét lién quan dén téc do 1a do tré CAS (column address
strobe) thudng duge viét tdt 1a CL. Ban thudng thdy cdc module
SDRAM dugc dinh mic CL2 hodc CL3. Néu ¢6 thé, hdy chon céc
module ¢6 mdt con s6 CL thdp hon béi vi chipset motherboard s& doc
thong s6 d6 tir SPD ROM trén module va chuyén sang cdc téc dd
truyén theo chu ky hoi nhanh hon.

Céc SDRAM Micro-DIMM 144 chan c6 hé s6 hinh ddng chuédn cong
nghiép dugc minh hoa trong hinh 6.6.
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Hinh 6.6 SDRAM Micro-DIMM 144 chén
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Tat cd Micro-DIMM 144 chén c6 cac chan duge ddnh s& 18 (1-143) &
mit trudc va cdec chan duge ddnh s§ chiin (2-144) § mat sau va dai 1.5
938mm) va cao 1.18" (30mm). S6 chip thit trén cdc module ¢é thé
thay déi.

Céc Micro-DIMM 144 chan s dung mét SDRAM ROM onboard ma
motherboard doc dé quyét dinh cdc thong s6 chinh xdc cia cde mod-
ule dugc 1l4p dit. ROM thudng 1a mét chip nhé trén module va c6 thé
duge xem 1a thanh phédn nhé hon “U 5" & hinh trude.

Céc module duge khéa biing mét ranh nhé d canh trii cda ving b
ndi d€ ngin 1dp dat nguge ching.

Cé sin cdc Micro-DIMM 144 chén trong mét s6 phién ban cé dung
lugng di dén 256MB. Cdc kich cd théng thudng nhat duge trinh bay
trong bang 6.22.

Béng 6.22 Cdc dung Irgng module SDRAM Micro-DIMM 144 chén

Dung higng (Chiu sdu x chiéu rGng)
64MB {8M x 64b)

128MB (16M x 64b)

256MB {32M x 64b)

Dung lugng cé thé duge quyét dinh biing cich nhan chidu sfu véi
chiéu rong. Cac module 144 chan c6 mét bus di liéu rong 64 bit bing
8 byte. Vi du, mdt Micro-DIMM 256MB duge sép xép bén trong duéi
dang 32 triéu hang vdi 64 bit (8byte) trong mdi hang trong téng cong
256 triéu (32 triéu x 8) byte.

S¢ dé chan chudn JEDEC cho cdc SDRAM Micro-DIMM 144 chan
dugc lidt ké trong cdc bing 6.23 va 6.24, '

Béng 6.23 So 4§ chdn SDRAM Micro-DIMM 144 chén (m4t trude)
Chén Tin higu. Chén Tin higm Chén Tin hiéu Chéin Tin hiéu

1 VSS 37 DQ8 73 NC 109 A9

3 pQo 39 DQ9 75 Vss M A10

5 DQ1 41 DQ10 77 NC 113 VDD
7 DQ2 43 Datd 79 NG 115 DOM2
9 Da3 45 VDD 81 VoD 117 DamM3
A VoD 47 DQ12 83 DQ16 119 VS5
13 004 49 DQ13 85 DQ17 121 DQ24
15 DQ5 51 DQ14 87 DO18 123 DQ25
17 DQ6 53 0Q15 89 DQ19 125 DQa26
19 DQ7 55 VSS 91 VSS 127 Da27
21 VsS 57 NC 23 DQ20 129 VDD

23 DQMO 59 NC 95 D21 131 Da2s
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25 DamMt 61 CKO 97 DQ22 133 Da29
27 VoD 63 . VoD 89 DQz3 135 DG30
29 Ad 65 RAS# 101 VDD 137 DQ31
N Al §7 WE# 103 A 139 VSS
33 A2 69 SO# 105 AB 141 SDA
35 VSS 71 NC 107 VSS 143 VDD

Bing 6.24 So @8 chdn SDRAM Micro-DIMM 144 chan {m3t sau)
Chén Tin higu Chén Tin hi&éu Chan Tin hi€u Chén Tin higu

2 VSS 38 DQ40 74 NC 110 8A1

4 DQ32 40 DQA41 76 V5SS 112 A1

6 DQ33 42 DQa42 78 NG 114 VDD

8 DQ34 44 D043 80 NC 116 DaMmB
10 DQ35 46 VDD 82 VDD 118 Dam7
12 VDD 48 DQ44 34 DQ48 120 V&S
14 DQ36 50 DQ45 86 DQ49 122 D56
16 DQ37 52 DQ46 88 DQ50 124 D47
18 DQ38 24 DQ47 90 DQ5T 126 D58
20 DQ39 56 VSS 92 VS8 128 DQ59
22 VSS 58 NC 94 DG52 130 VDD
24 DaM4 60 NC 96 0Qa3 132 DQA6O
26 DAaM5 62 CKEO 98 DQ54 134 DQ61
28 VDD 64 vbD 100 DQ55 136 DQ62
30 A3 66 CAS# 102 VDD 138 DQ63
32 Ad 68 NC 104 A7 140 V5SS
34 Ad 70 A12 106 BAD 142 SCL
36 VSS 72 NG 108 VSS 144 vbD

Tdt cd di€m ti€p xtec DIMM thudng duge ma vang va nén tuong
hgp v6i 16p ma trén bo ndi ghép déi dé€ dat duge hoat déng tin cay.
DDR SDRAM Micro-DIMM 172 chin

DDR SDRAM Micro-DIMM 172 chan tuong ty nhu DDR SDRAM
SO-DIMM 200 chdn, nhung ching c¢6 kich ¢& gin nda kich ¢ vat ly dé
vita véi cdc hé s8 hinh ddng rat khit cda cdc hé théng nhé hon. Ngoai
didu d6 ra chiing ¢6 nhitng thong s& giéng nhu cic DDR SDRAM SO-
DIMM 200 chan k& cd nhiing tinh nang sau day:

& H¢ s& hinh ddng va so dé chén chudn JEDEC.
& Bus diz lieu 64 bit (8 byte)

& DDRE (double data rate) SDRAM
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& Hoqt dbéng PC1600 (200MHz), PC2100 (266MHz), va PC2700
(333MHz)

& Céng sudt 2.5V
& Serial presence detect (SPD)

Cédc DDR SDRAM Micro-DIMM 172 chan chi dai 1.8" (45.5mm) va
cao 1.18" (30mm), bang khodng médt nira kich ¢& cia mét SO-DIMM
tuong duong. Khéng gidng nhu SO-DIMM, cdc Micro-DIMM khéng c6
bat ky rénh trong ving chan b ndi; Tuy nhién, mét ranh duge si
dung & phia bén trai dé bdo ddm lip dat ding cach. Ching ciing cé
mét kich ¢ duy nhat khong thé thay th€ cho nhau véi nhitng module
khic. Khong giéng nhu cdc DDR SO-DIMM, DDR Micro-DIMM khéng
hé trg cdc chie ning ECC (error conntecting code).

Cédc SDRAM Micro-DIMM 144 chén cé sdn trong céc tde d6 PC1600,
PC2100 va PC2700. Ban thudng c6 thé s dung cdc module nhanh hon
thay th& cho cdc module chdm hon nhung khéng phai cach khéc. Céc
téc 49 ciia cdc DDR SDRAM Micro-DIMM 172 chan cé cdng suat
danh dinh nhu duge minh hoa trong bang 6.25.

Bang 6.25 Cac t6c 49 DOR SDRAM Micro-DIMM 172 chin

Loai module  Thdi gian Tdn s6 Chigu rgng Bing théng
chu ky SDR/DOR module module
PC2700 6.0ns 166/333MHz 8 bytes 2,666MBps
PC2100 7.5ns 133/266MHz 8 bytes 2,133MBps
PC1600 10.0ns 100/200MHz 8 bytes 1,600MBps

Nhu véi DDR SDRAM SO-DIMM, mdt thong s8 hidu sudt khéc cdn
xem xét lién quan dén téc 4o 1a do tré CAS (column address strobe)
thudng duge viét tit la CL. Ban thu¥ng thiy cdc module SDRAM
duge dinh mic CL2 ho#c CL 2.5. Néu cé thé hiay chon cdc module cé
mdt son 58 CL thdp hon, bdi vi chipset motherboard s& doc thang s&
dé tir SPD ROM va chuyén sang céc tdc dd truyén theo chu ky hai
nhanh hon. '

Céc SDRAM Micro-DIMM 172 chén ¢6 hé s6 hinh ding chufn cong
nghiép dugc minh hea trong hinh 6.7.



Chu’dng 6-Bdnhd 253

1.793 (45.54) ' 150 (3.80)
1.760 ?45'.44_) o —— -

039 {1.0)

[530\)

581 (15.00)
Lhid

_1 Y —— -
| e 1 ~|- = Nemir w"as o Zj’

1038 (1.0) O15(37)  020(50)  (PINS2.172
TP P P on backside)

Hinh 6.7 DDR SDRAM Micro-DIMM 172 chén

Tat cd DDR SDRAM Micro-DIMM 172 chan c6 cdc chan duge ddnh
s6 18 1-171) & mat trude va cdce chan duge ddnh s6 chdn (2-172) & mét
sau va dai 1.8" (45.5mm) va cao 1.18" (30mm). S& chip thuc trén céc
module c¢6 thé thay déi.

Cac DDR SDRAM Micro-DIMM 172 chan s dung mot SPD ROM
onboard ma motherboard doc dé quyét dinh cdc thong sé chinh xac
cia cdc module duge 1dp dit. ROM thudng 1a mét chip nhé trén
module.

Céc module duge khéa biing mot ranh nhd & canh trdi cla ving b
ndi dé ngin 14p dit nguge ching.
Céac DDR SDRAM Micro-DIMM 172 chin c6 sin trong cdc phién

ban c¢6 dung lugng 1én dén 256MB. Céc kich c¢& thong thudng nhat
dugc trinh bay trong bang 6.26.

Bang 6.26 Cac dung lvgng module DDR SDRAM Micro-DIMM 172 chén

Dung lugng (Chiéu sdu x chiéu rdng)
64MB (8M x 64b)

128MB (16M x 64b)

256MB (32M x 64hb)

Dung lugng c6 thé dugc quyét dinh bing cdch nhan chiéu siu vdi
chiéu rogng. Cdc module 172 chan c¢6 mot bus dit liéu rong 64 bit biing
8 byte. Vi du, moét Micro-DIMM 256MB dugc sép xép bén trong duéi
dang 32 triéu hang véi 64 bit (8 byte) trong mdi hang, téng cong 256
triéu (32 triéu x 8) byte.
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Céc so dd chan chudn JEDEC cho cdc SDRAM Micro-DIMM 172
chén duoc liét ké trong cdc bing 6.27 va 6.28.

Bing 6.27 Su A8 chin DDR SDRAM Micro-SIMM 172 chdn (m3t truéc)
Chén Tin hiéu Chén Tin hiéu Chén Tin hiéu Chén Tin higu

2 VREF 46 VDD 88 BA1 132 CK1#
4 VSS 48 Dm2 90 VDD 134 CK1

6 DQ4 50 D@22 92 RAS# 136 V5SS
8 DQ5 52 VSS 94 CAS# 138 DQ52
10 VDD 84 D023 96 NG 140 DQ33
12 DMO 56 DQ28 98 NC 142 VDD
14 DQ6 58 VDD 100 VSS 144 DM6
16 VSS 60 D0O2% 102 DQA36 146 DQ54
18 DQ7 62 DM3 104 DG37 148 VSS
20 bat2 64 VES 106 VDD 150 DQ55
22 VDD 66 DQ30 108 DM4 152 DQ60
24 DQ13 68 DQ31 110 Da3s 154 vobR
26 DM1 70 VDD 112 VSS 156 DQ61
28 VSS 72 CKEQ 114 DQ3% 158 omM7
30 DQa14 74 Al 116 D044 160 VSS
32 Q15 76 A8 118 VDD 162 DQ62
34 voD 78 A6 120 DQ45 164 DG63
36 VDD 80 VSS 122 DM5 166 vop
38 VS8 82 A 124 V58S 168 SA0
40 VSS 84 A2 126 DQ46 170 SA1
42 B£Q20 86 AD 128 DQ47 172 SA2
44 DQ21 130 VDD

Bdng 6.28 So 5 chan DDR SDRAM Micro-DIMM 172 chin (m3t sau)
Chin Tin hiéu Chén Tin hige Chan Tin hi¢u Chén Tin hiéu

1 VREF 45 VDD 87 A10/AP 131 VDD
3 VSS 47 Das2 89 VDD 133 VSS
5 DQo 49 DQ18 91 BAO 136 VSS
7 )]0} 51 V5SS 83 WE# 137 DG48
9 vDD 53 DQ19 85 SO# 139 DQ49
11 DQSOo 25 DQ24 97 NC 141 VDD
13 DQ2 57 voD 99 VSS 143 DQse

15 VSS 59 DQA25 101 DQ32 145 DQ50
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17 003 61 DQS3 103 DA33 147 V3S
18 bG8 63 VSS 105 VDD 149 D51
21 VDD 65 0Q26 107 DQsS4 151 DAS6
23 DQa9 67 Q27 109 DQ34 153 VoD
25 DASY 69 VDD 111 VSS 155 DQ5Y
27 VES 71 NG 113 DQ35 157 DQAs?
29 Da1G 73 A12 15 DQ40 159 VSS
31 DQ11 75 A9 117 VDD 161 0058
33 VoD 77 A7 19 DQ41 163 Q59
35 CKO 79 VSS 121 DAsS5 165 vDD
37 CKO# 81 AS 123 VSS 167 SDA
39 VSS 83 A3 125 DQ42 165 SCL
41 DQ16 85 Al 127 DQ43 171 VODSPD
43 DQ17 129 veD

T4t cd di€m ti&p xic DIMM thudng duge ma vang va nén tuong
hgp vé6i 16p ma trén bé ndi ghép ddi dé dat dugc hoat déng tin cay.

Nang cap bd nhé

Bd sung thém bd nhé 12 mét trong nhitng nang cAp phd bién nhat
duge thue hién trén cdc mdy tinh va may xdch tay khéng 14 ngoai l&.
Céc loai vdn dé 1¢n nhét v6i cdc nang c4p hé thdng laptop 1a hdu nhu
chi c6 mdt hodc hai socket cho cdc module thém vao va thudng mét
hoéic hai socket da duge st dung khi hé théng 1a hé théng mdi. Néu
¢6 hai socket dd duge sif dung thi ban s& phai thdo mét trong hai
module trude khi thém mot module khée.

Vi du, nhiéu hé théng hé théng laptop ¢6 cdng sudt cao hon ngay
nay sé chidp nhan 1GB RAM ¢6 thedUo’c mua vdi 512 MB khi la hé
thdng méi. Nhiing hé théng nay thudng chi ¢6 hai socket DDR SDRAM
SO-DIMM 200 chan trén motherboard. Thit khong may, béi vi mua
hai module 256 MB thi ré hon mdt module 512MB, phan 16n théi gian
hé thong s& duge phan phdi véi hai module 256MB d€ tac nén 512MB,
khong dé lai cdc socket khac c¢6 sdn cho cdc module nim trong hé
thong va thay ching bing hai module 512MB d€ ¢6 duge tdng céng
1GB. Di nhién, ném di bé nhdé hién c6 va bat ddu lai tir ddu thi khong
phdi 1A mét cdch nang cdp ré. Néu ban mua mét hé théng méi c6
256MB ho#ic 512MB, hiy ¢6 chic chian ring lugng bd nhé ban ddu ma
ban mua duge cung cdp trén mdt module dan, dé lai socket chua sd
dung cho viéc md rong sau nay. Mot s8 nha sdn xuidt cho phép ban
xdc dinh hé thong theo cdch dé, nhung ban c6 thé phai trd tidn cho
dich vy nay.
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Thdo ra hodc lip dat by nhé trong hau hét cac méy tinh laptop rat
don gidn. Hau h&t mdy tinh c¢6 mgt panel tiép cdn ndm & ddy clia may
c6 thé duge thdo ra bing mét hodc hai vit nhu duge minh hoa trong
hinh 6.8.

Thao panel tiép
cdn bd nhd ra

Théo céc vit ra

Hinh 6.8 Thao panel ti€p cdn b nhd.

Néu hé thong cla ban khéc, ban nén tham khéo sdch huéng din
dinh kém véi hé théng dé tim vi tri cia by nhé va céc phuong phép
dé ti€p can. Mot khi panel tiép can by nhé duge thao ra, thdo ra hoic
ldp dat cdc DIMM chi la mot van dé don gidn. Cdc DIMM duge théo
ra bdng cdch udn cong cdc kep & mdi canh ciach module, sau d6 xoay
module 1én va ra khéi socket (xem hinh 6.9).
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Xoay module hudng |én
va ra ngoai

Udn cong kep sang
mdt phia

Udn cong kep sang
mét phia

Hinh 6.9 Thao mgt DIMM ra.

Ti€n trinh 14p dat thi nguge lai: chi viée trugt ddu bd ndi cia
module vao socket (xem ranh khéa dé dinh huéng ding), sau dé xoay
DIMM huéng xuéng va dé cdc kep khdp vao vi tri.
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5@'0’4'; 7
llguén dién mdy Laptop

Kii dung
Céc bd ngubn AC/DC
Fin
Quan Iy dién

Chudngg nay dé cap dén dién danh cho cac hé théng xdch tay. Cdc
hé thong laptop hodc xdch tay thuing c6 nhitng tuy chon cho mot s8
nguon dién bao gém AC (dong dién xoay chidu) duge tim thdy trong
cdc 6 cAm tudng ciia hau hét cde cin nha, § cim dién trong xe hoi va
mdy bay va mot s§ loai pin. Chuong nay xem xét tit ci nguén dién
duge tim thdy trong mét hé théng xach tay hién dai va eciing tap
trung vao viéc quan ly dién cho cdc hé thong xach tay.

Tat cd hé théng xach tay vao mot thoi didm nay hoidc thdi diém
khée, phy thujc vao mét nguén dién bén ngoai dé hoat dong, d€ nap
lai pin cua ching hodc cad hai. Céde nguon dién bé ngoii thudng durge
si dung nhiéu nhat la: '

& Dong dién tuong AC 60Hz 120V (M3)
& Dong dién tuong AC 50Hz 240V (M3)
& Dong dién DC 120V (xe hoi / mdy bay)

Cdc linh kién dién tir trong trén hiu hét cdc hé théng xach tay
chay bing nguén DC (dong dién mot chiéu) ¢6 cic dién 4p tir 2V dén
24V phy thube vao thigt k& he théng va pin. Mgt s6 hé thong cé thé
chdp nhdn mdt s8 loai pin khde nhau va mot s8 ¢6 thé cung cdp cde
dién 4p khdc nhau. Bién ap thue t& duge st dung bdi motherboard va
bd x{ 1y nhé hon nhidu so véi nhing gi cdc pin cung cap. P6 1a do
dién 4p pin sut gidm khi cdc pin x4 va hé théng ddi héi mdt dién ap
hoan toan én dinh d€ van hanh. D& lam don gidn diéu nay, mét dién
dp pin cao hon duge sit dung dugc diéu chinh xudng thanh mét mie
thdp hon ma motherboard, bé x 1y va cdc linh kién khde cin. Cang
chd ¥ rang dién 4p ma bé nin dién cung c¢dp ciing khac véi cdc pin
trong. D6 14 do bd ndn dién ngoal phdi khéng chi cung cAp nang



Chuong 7 : Ngudn dién may Laptop 259

lugng cho hé théng ma né cdn c6 thé nap lai cdc pin, diéu nay doi héi
mot dién dp cao hon chinh cdc pin san sinh.

Béi vi cde mach nap pin doi hoi cdc mie dién dp khac vdi 6 cAm
tudng hodc cac hé théng dién phuong tién van chuyén sé cung cip,
cAn dén mot loai bd ndn dién ngoai nao d6. Khi duge thiét k& dé
chuyén d6i dong dién tusng 120/240V, nhung bd nin dién nay thuong
dugc goi la cde bd ndn dién (adapter AC), bdi vi ngoai viéc bién ddi
dién 4p, chang ciing chuyén d6i hode chinh Iuu AC (dong dién xoay
chiéu) thanh DC (dong dién mot chiéu) ma sau dé duge dua vao hé
théng. Cdc adapter chay trén DC 12V thuong duge goi ia cac adapter
DC (auto /air), bdi vi DC 12V 1a ngudn dién duge cung cdp trong hiu
hét cdc xe hoi vA mdy bay. Dai khi nhitng adapter AC hodc DC duoc
goi la cdc power brick, bi vi ching ¢6 trong lugng 18én dén mét nua
pound hoiic nhiéu hon va cé kich ¢d cua mét gach nhd. Mgt vai model
laptop hoac xdch tay co adapter AC/DC bén trong may, nghia la chi
can mot day dién dé cdm ching vao tudng. Diéu nay c¢6 nghia rang
tat cd mach thuong duge két hop vdi adapter bay gid duge ldp sdn
vao hé thong, tang dang ké kich cd, trong lugng va tdl nhiét cia hé
théng. Mot s laptop, thim chi khéng ¢6 cdc pin trong va sd dung chi
mdt ngudn dién ngoai thay vao d6. Nhimg hé théng nay cé thé duge
van hanh khi cdm vio mdt 6 cdm tudng hodc 6 cim auto/air va thudng
dugc ban nhu 12 nhing hé thong thay thé desktop xédch tay.

Khi mot adapter AC hoac DC duge sir dung, né chuyén déi AC 120/
240V hodc DC 12V dién ap vao thanh DC thich hgp cho hé théng.
Véan dé ¢ day 1a dién ap thue duge yéu cdu ¢ thé thay doi tir 2V dén
24V cho cédc hé thang khic nhau (mac du hau hét 1a 15V hosc 16V), va
nhiéu loai phich ¢dm va bé néi vat 1y khdc nhau c6 thé duge sir dung.
P61 khi tham chi cing mot loai phich cim ¢6 thé duge st dung trén
nhing hé théng khdc nhau, nhung ¢6 cuc d6i nghich. Viéc ma céc
dién 4p khdc nhau va tham chi cdc cyc ¢6 thé duge s dung trén cdc
phich cim tudng tu, nghia la trong mot s& trudng hop cé thé thue sy
lam hdng mot hé théng xdch tay bing viéc cAm vao nham loai adapter
dién mac dit bo ndi ¢é thé gdn vira van. Nhu ban ¢é thé thdy, diéu
quan trong 14 phai sit dung adapter thich hgp cing v6i hé théng ma
né dugce thidt k&. Néu ban lam mat adapter hodic né bi hdng, mua mot
adapter méi ti nha cung cAp hoic nha san xuflt hé théng gdc la mot
cach d€ bao dam ban sé ¢6 duge ding adapter. Hau hét cdc nha sdn
xudt hé thong thudng phan phdi cdc adapter AC va mét sd ciing dua
ra cdc adapter DC (auto/air).

Ban ¢6 bdn vdAn dé chinh cén xem xét khi cim mot adapter dién
ngodi vao mdt thidt bi:

® Dién ap ra - Tdt cd hé théng xdch tay thuong doi héi ddu
vao PC tir 2V dén 25V, voi hdu hét hé théng st dung 15V
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hodic 16V. Néu ban cung cdp nhdm dign ap, né 6 thé hoge co
the khéng gy hu héng cho mdy phu thudc vao thist ké cia
cdc bg diéu chinh trong va cdc mach nap pin.

® Dong dign - Hau hét cdc thiét bi (chdng han nhu cde thiét bi
xdeh tay) déi héi cong sudt vao DC; tuy nhién, mét s6 thiét bi
stt dung dong dién AC. Cdm mét adapter c6 ddu ra AC véo
mot thiét bi doi héi dign DC (hodc nguoe lai) sé c6 thé lam
hdng thiét bi.

# Kich cd va hinh dang ciia ddu - Dt nhien ddu c6 ding
kich c¢G va hinh dang dupc yéu cdu d8 déu cdm vita vao 6
cdm va tao su tiép xic t6t.

& Cyc dau (chi DC) - Mot ddu dien (power tip) thuong sé cé
mot ddy dén trong va ngoai. Déy dén trong co thé duong
hoge dm (hdu hét sit dung mot déy dén trong duong). Néu
ban mua nhdm mét day dén, rdt c6 khé ndng noé sé lam hdéng
vinh vién thiét bi.

Né&u ban nghién ciu chit vigt nhé trén adapter, né thudng cho ban
biét dién 4p ra, céng sudt va loai dong dién, va cyc ddu (qua mét so
d6 nhé). That khéng may, mac du hau hét cdc adapter mang tat ca
thoéng tin nay, nhung ching thudng khong nhan dang thist bi ndo ma
chiing di cing va chinh cdc thiét bi ciing thusng khong duge dénh diu
r6 rang cho cdc yéu ciu cong sudt nhu edc adapter. Bidu nay c6 nghia
ring néu ban s& dung hén hop mdt s6 adapter, c6 thé khé quyét dinh
adapter nao di cung véi thiét bi ndo. Vi Iy do d6, ban nén ghi nhin
che méi adapter d€ biét chinh xdc thigt bi nao ma né duge &n dinh dé
cung cdp ning lugng. Ban ciing nén ghi nhan cho thiét bi. Chi can ddn
mdt miéng bing nhé 1én thiét bi va ghi nhan cho né bing nhitng
thong s6 cong sudt ra tit adapter ciing nhu loai va model caa adapter.

Néu ban st dung hén hgp hodc lam mat cac adapter va khong bigt
chdc chian nao di cing véi mot thiét bi, ban ¢6 thé cin sach huédng
dan hojc tai lidu cho thi€t bi d€ quyét dinh cdc yéu cdu cbng sudt.
Trong mot s& trudng hop, tai lieu khong ddy du.

Mic di t6t nhdt thudng nén st dung cdc adapter dién géc dinh
kém vdi mdy tinh ho#ic thi€t bj khde, nhung mdt s6 cong ty san xuit
cdc adapter dién AC (dong dién tudng) hoic DC (auto/air) thay thé
thong dung ¢6 cde diu c6 thé thay th& cho nhau va nhitng xdc lap
dién dp (xem hinh 7.1). C6 l& t6t nhdt trong s& adapter nay adapter
ChargeSource duge sdn xudt bdi Comarco va duge phan phéi déc
quyén béi Targus.
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Hinh 7.1 Adapter AC théng dung ChargeSource véi céc d4u c6 thé thay thé cho nhau.

Céc adapter ChargeSource ¢c6 mdt mau duge cAp bing sang ché& vdi
cdc ddu c6 thé thay thé cho nhau (dugc goi la power tip), vén tu dong
chon ding dién 4p va cyc cho thiét bi duge chi dinh. Céc phich § cim
tudng ¢6 thé thay thé cho nhau cho phép thiét bi hoat dong trén bat
ky loai 6 cidm tudng. Cing c6 mot phién ban DC (auto/air) cdm vao
bat ky 6 cAm xe hoi ho#ic mdy bay 12V chuén (xem hinh 7.2)

-

Hinh 7.2 Adapter DC (auto/air) théng dung ChargeSource c6 cac ddu c6 thé thay thé
cho nhau.



262 Chuidng 7 : Nguén dién may Laptop

Cdc adapter dién ChargeSource chi day mét nia inch va niang 8.5
ounce (k€& ca cdc cdp) va sé hoat dong vdéi hdu nhu bat ky laptop, PDA
hoéc dién thoai di dong trén thi trudng. Chiing ¢é ¢éng suit ra danh
dinh la 70 watt da cho hiu hét cdc laptop. Cha ¥ riing mét s6 model
laptop doi héi cong suat 1én dén 120 watt va si dung nhidu cong suit
hon adapter dugc thiét k&€ dé cung cdp ¢6 thé lam cho né qué nhiét.
Mgt s6 phién ban duge ban véi cdc dau riéng biét trong khi cdc ddu
khde it duge st dung ¢6 sén riéng biét dé bao ham hau hét cdc ha
thong trén thi trudng. Véi ding ddu, loai adapter théng dung nay
tham chi ¢é thé cung cdp ning lugng che céc dién thoai di dong, PDA,
camera ky thudt sd, mdy in xach tay va nhidu hon nita. PowerTip
ciing ¢6 thé thay th& cho nhau gitta adapter AC théng dung va adapter
auto/air thong dung cho phép hoat dong tir dong dién tudng hodc DC
12V trong mét xe hoi hodc médy bay. C4 hai adapter nay dugc phan
phdi béi Targus va duge ban bdi nhiéu nha cung cap.

Dé higt thém théng tin vé cic adapter ChargeSource, ban c¢é6 thé
ghé thém cdc site sau day:

& www.comarco.com
& www.chargesource.com
& www. targus.com

Ban nén ¢é t6i thi€u mot adapter dién du phdng béi vi nhu hiu
h&t cde bé ngudn, ching déi hdi nhidu ing xuit va c6 thé bi héng,
lam cho ban khéng thé chay hé théng hoic sac lai pin.

Pin

M4t trong nhiing tinh nang t6t nhét trong viée si dung mday tinh
laptop 14 né c6 thé chay biing pin. Tham chi néu ban thudng khong
chay mdy tinh laptop bing ngudn pin, nhung viéc pin nim & dé va ¢é
thé ndm quyén ki€m so4t tic thi bat cit khi ndo cAn thiét giong nhu
¢6 mot ups (uninterruptible power supply) duge l4p sdn vao hé théng.
Mot ups c6 khd nang chay mét PC da chic nang k€ c& mét monitor
thudng cé gid dén 1000 d6 la va ban s& phai chi tham chi nhiéu hon
thé néu ban muén mot UPS cé thé chay hé théng trong nhiéu phiit.
Mic di mét mdy tinh laptop dién hinh c¢6 gid dén gdp déi (hodc
nhiéu hon) mt hé thdng desktop cé toc d6 va cong sudt tuong dudng,
nhung ban nén xem xét viéc ban ciing c6 thé mua mot UPS 14p sén
véi gia 1000 dd la ho#c nhiéu hon.

Nhiéu nguti khong nhén ra riing nhidu méy tinh laptop c6 ba pin
khéc nhau:

& Pin (hodc cdc pin) chinh
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& Pin treo [ du phong

& Pin CMOS | déng hé

Hai loai pin dAu tién cé thé sac lai, trong khi pin CMOS / déng hé
thi khéng. Mot s6 hé théng khong c6 mét pin treo / dy phang, thay
vao dé s dung chi pin chinh cho nguén dién khi ¢ trong ché dé
Suspend (treo), hoac Standby (du phong). Hau hét ngusi ta biét vé
pin chinh va nhiéu ngudi biét rang giong nhu cac hé théng laptop, cdc
desktop ciing c6 mdt pin CMOS / dong hé. Pin khac duge tim thay
trong mdt s6 model laptop tinh vi hon 14 pin treo / dy phong vén cung
cdp ning lugng cho RAM khi hé thang & trong ché€ do Suspend hoic
Standby. Pin nay c¢6 thé sac lai, gidng nhu pin chinh va s& cung cap
nang lugng cho bé nhé trong mot thi gian giéi han khi hé théng &
trong ché dé Suspend hosic Standby. Ban nén luu bat ky cong viéc
trude khi ché& d9 Suspend ho#c Standby bdi vi khi pin chinh ho#ic pin
treo / dy phong x4, ban s& mat moi thd hién cé trong RAM. Hién tai
pin treo / dy phong thuong kéo dai tudi thd cia hé théng va tu dong
sac lai bdt ¢if lic nao hé théng duge md ngudn. Khéng phai tat cd hé
théng laptop déu s& dung mot pin treo / dy phong va thay vao d6 tiéu
thu mét lugng nang lugng nhé tir pin chinh. That khong may, né&u pin
chinh xd hoan toan, ch& d9 treo (suspend) s& héong va tdt cd thong tin
khéng duge luu sé bi méat.

Nhiéu hé théng c6 thém mot ché d6 "Hibernate' (ngti déng), ché
d6 nay sao chép RAM dia cifng va sau d6 tat hé théng. Khi notebook
& trong ch& d6 Hibernate, ning lugng khéng duge sit dung do dé hé
thong c6 thé duge thodt theo cach dé6 va duge khéi déng lai sau dé
ma khéng lam mat dif liéu. Tuy nhién, hé théng cé thé quén viéc né
¢6 § trong ché dé Hibernate hay khang, do dé ban nén luu cdéng viée
cia minh trudc khi s dung ch€ d¢ nay.

Pin CMOS / ddng hd

Céc hé thong x4ch tay thudng c6 mot chip von két hgp mét déng
hé thoi gian thue (RTC) vdi t6i thiéu 64 byte (k& ¢d 14 byte dit ligu
ddng hd) cda bd nhé nonvolatile RAM (NVRAM). Chip nay duge goi
chinh thdce 1a chip RTC/NVRAM, nhung né thudng duge goi la chip
CMOS hoic chip CMOS RAM bdi vi chip dugc sdn xudt bing cdch si
dung tién trinh CMOS (complementary metal-oxide semiconductor).
Cdc chip thi€t k&€ CMOS néi ti€ng vé sy tiéu thu céng suat rat thap
va chipRTC/NVRAM dugc thiét k& dé chay bing pin trong mdt vai
nim. Chip RTC/NVRAM dugc ldp sdn vao South Tridge chipset
motherboard hodc thanh phidn I/O Controller Hub (ICH) trong hiu
hét cde hé théng hién dal.
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Chic néng cia dong hé thoi gian thyc (real-time clock) ré rang:
dong ho cho phép phan mém doc ngay thdng va thoi gian va duy tri
di liéu ngay thdng va thoi gian, thadm chi khi hé théng dugc tit
ngudn hodc dugc rit phich cim. Phdn NVRAM cia chip c6 mot chie
ning khac. N6 dugc thiét k& dé luu trit cdu hinh hé théng co ban bao
gom lugng bé nhé duge 1ip dat, céc loai § dia dugce 14p dit, cdu hinh
thi€t bi Plug and Play, cdc password power-on, va théng tin khéc.
Hau hét chipset c6 256 byte NVRAM, ma trong dé déng hd sit dung
14 byte. Hé thong doc thong tin nay méi 14n ban mé ngudn né.

RTC/NVRAM chay bang mét pin trong khi hé théng dugc tit. Pin
duy tri thong tin trong NVRAM va cung cdp nang lugng cho déng hé.
Hau hét hé théng st dung mot pin lithium coin cell bdi vi né c6 mot
tudi tho rat dai dac biét v6i sy tiéu thu nang lugng thdp tir chip RTC/
NVRAM dién hinh. Céc pin dién hinh bao gdm seri 20xx (dudng kinh
20mm, cac bé day khédc nhau), ¢6 sin trong hai chat héa hoc pin hoi
khéc nhau. Hinh 7.3 minh hoa mot hinh vé mat cit ngang vé mot pin
lithium coin cell CR20xx.

()

Vong dém Nép Anode

Cathode MnO, Lithium anode
B tach va chat

Cuc gop dong dién phan

dién
Hinh 7.3. C4u tric pin lithium coin cell CR20xx
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Béang 7.1 liét ké cAc thdong s6 cda pin lithium coin cell 20xx
Bang 7.1 Cdc théng s8 Lithium coin cell 20xx

Loai Dién d4p (V)  Cong suét Dudng kinh {mm) Chi€u cao (mm)
(mAh)
BR2016 3.00 75 20.00 1.60
8R2020 3.00 100 20.00 2.00
BR2032 3.00 190 20.00 3.20
CR2012 3.00 55 20.00 1.20
CR2016 3.00 3 20.00 1.60
CR2025 3.00 165 20.00 2.50
CR2032 300 220 20.00 3.20

Seri BR va CR thudng c6 thé thay thé cho nhau bdi vi ching chi ¢é
nhitng diém khac biét nho trong chdt héa hoc va hiéu suft. C4c loai
CR nhiéu hon (dé mua hon) va cung cdp dung lugng hoi cao hon. Cac
loai BR hiiu dung cho hoat dong nhiét dd cao hon (trén 60 d) C hosc
140 da F).

Tubi tho pin ¢é thé duge tinh bing edch chia dung lugng pin cho
dong dién trung binh b#t bude. Vi du, mdt pin CR2032 dién hinh c6
¢éng sudt danh dinh 220 mAh (milli-amp gid), va mach RTC/NVRAM
trong chipset Intel 855 (cho cdc hé thong x& 1y dit liéu Pentium M)
tidu thu 5 A (micro-amps) véi nguén dién dugc tét. Trong mot laptop
dya trén Pentium M st dung mdt pin CR2032 va chipset Intel 855,
tudi tho pin c6 thé duge tinh nhu sau:

220.000 Ah / 5 A = 44,000 gid = 5 ndm

N&u mét pin ¢é coéng suit nhé hon ching han nhu CR2025 duge st
dung , tudi tho pin dugc tinh nhu sau:

165.000 Ah / 5 A = 33.000 gig = 3.7 nam

Tudi tho pin bét ddu khi hé thong duge 14p rdp dau tién cé thé vai
thdng hodic nhiéu hon trude khi ban mua hé théng thim chi néu né
mdi. Ciing c6 thé pin duge x4 mdt phin trudc khi né duge dat trong
hé théng va cdc nhidt dd cao & noi luu trir va trong hé théng c6 thé
gép phan lam gidm di tudi tho pin. T4t ¢a ly do nay va nhiéu hon nita
c6 thé khi€n cho tudi tho pin it hon tudi tho c6 thé duge xdc dinh
bang phép tinh.

Khi pin x4, dién 4p ra sé sut gidm mdt phan va dién 4p pin ¢6 thé
lam suy yéu tinh chinh xde cia RTC (real time clock). Hau hét cdc pin
lithium coin cell ¢é cong sudt danh dinh 3V; tuy nhién, cdc chi s6 thue
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t& trén mot pin méi thudng cao hon. Néu déng hd hé théng dudng
nhu khéng chinh xdc {(vi du chay cham), kiém tra dién 4p trén pin
CMOS. B¢ chinh xdc cao nhat s& dat duge néu dién 4p pin duge duy
tri v6i 3.0V hodc cao hon. Cdc pin lithium tero’ng duy tri mot dién ap
khd &n dinh cho dén khi ching gin nhu duge x4 hoan toan trong khi
dién dp sut gidm nhanh. Néu ban kiém tra dién 4p pin va thdy né

du6i 3.0V, ban c¢6 thé xem xét thay pin tham chi truéc thi gian thay
duge an dinh.

Tudi tho pin tugng d6i gidi hdn la mét trong nhitng than phién 16n
nhit ma nhlmg ngugi dung ¢6 vé cdac hé théng xdch tay Ngusi ta da
né lyc rdt nhiéu nham cdi thién nhitng tinh ning quan ly dién va
hiéu sudt cia cdc may tinh xdch tay ngay nay va nhitng c¢dng nghé pin
tdt hon chéng han nhu lithium-ion ciing da dugc lya chon trén nhiing
hé thong. Tuy nhién, cic yéu cau dién ldn hon cha céc CPU nhanh
hon, nhiéu RAM hon, cdc 6 dia 16n hon va su lya chon gan nhu pho
bién cdc man hinh ma tran hoat dong dd lam cho tuéi tho pin cia

moét hé théng xdch tay dién hinh gdn x&p xi nhu e4ch day mét vai
nam.

Trong nhiéu ndm, muyc tiéu ma nhiéu ngudi dung di dﬁng da tim
ki€m da vAn nhu th&: mot hé théng x4ch tay da ning ¢6 thé chay bing
mt pin trong toan bd khodng théi gian clia mét chuyén bay M§$ xuyén
luc dia. Mot s& hing may bay bay gid cung cap cac bd néi dién loai xe
hoi 12V bén duéi gh& d€ s dung céc adapter dién xe hoi; trong trudng
h¢p nay, tudi tho pin trén mét mdy bay khong con 12 mét van dé nita.
D1 v6i nhitng ngudi chuyén sang sit dung pin, ban van thudng mang
hai ho#ic nhidu bd pm cho mét chuyén bay 6 gld Mé4c du cdc cdng nghé
dién di déng dang cai ti€n, nhitng nhu cAu vé céc hé thdng ngay nay
ciing tang 1én. Tuy nhién, mic do tudi the pin dién hinh di vin nim
trong pham vi 2 d€n 4 gio cho hau hét cdc nha san xufit c6 danh tiéng.
Nhung nhitng notebook mdi ¢6 wu diém la cdc 8 dia 16n hon, cic man
hinh 16n hon va sang hon, nhiéu RAM hon, cac bd xd Iy nhanh han, bd
loa tich hgp va § dia CD-ROM. Cac nha san xuat hé théng da cé thé
quan ly 6t hon viéc st dung dién hé thdng biing cdch tit hofic tit
ngudn cac thanh phn vén khong duge si dung mét cach ¢é chon loc,
diéu nay thudng duge goi 1a quan Iy dién. Qua nhitng tinh nang quan 1y
dién ngay cang t6t trong cac bd xit 1§, chipset va hé théng mdi nhat,
toan bo viéc sit dung dién da duge duy tri mic du viée tiéu thu cdc
thanh phan riéng 1é (khi duge mé) d4 tang lén. Viéc qudn 1y dién nhu
vay 1 nén tang cho nhitng thiét k& gan day hon chdng han nhu Intel
Centrino, vn bao gdm mot bd xit ly, chipset, thanh phan LAN khéng
day (wireless).
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Dua vao sy ngay cang phd bi&n cla cdc hé théng notebook nay,
ngudi tiéu dung ré rang bay té rdng mét notebook manh hon cé tudi
the pin trung binh lién tuc quan trong hon va hiu dung hon mét hé
théng chay trong 6 - 10 gi®, nhung hy sinh nhifng tinh niang ma ho da
tré nén quen s dung.

bé&i véi nhitng ngudi don gidn phai ¢6 mot hé thong ¢6 thé chay
trong 6 - 10 gid, hdy tim ki€m nhitng hdng m4y bay ¢é b8 sung céc néi
két dién tai gh& ngdi dugc thiét k& danh cho cdc may tinh notebook.

Cong nghé pin cling déng modt vai tro chinh trong van dé dién xach
tay. HAu hét cdc hé théng xdch tay ngay nay st dung méot trong bon
loai pin cho cdc pin ngudn chinh cia chang:

& Nickel cadmium (NiCd)

& Nickel metal-hydride (NiMH)

& Lithium-ion (Li-ion)

& Lithium-ion polymer (LIP hodc Li-Poly)

Bang 7.2 so sanh gilta cdc loai pin ¢é thé sac lai khac nhau duge si
dung trong cdc mdy tinh xdch tay.

Béng 7.2 Cac loai pin cd thé sac lai va cdc théng s6 ki thuat

Théng sd ky thudt NiCd NiMH Li-ion Li-poly
Mat dé ning hgng (Whikg) 60 90 140 120
Tudi tho chu ky trung binh 1500 400 400 400
Dién ap pin {danh dinh) 12 1.2 sy 3.6V
Hiéu Gng b9 nhé Co Co Khéng Khéng
Ghi phi tuong d6i 1 1222
Thdi gian sac nhanh (s gid) 1 3 3 3
Nguy hiém sac qua muc Tuong ddi  Cao Rat cao Cao
Ty xd (mdi thing) 20% 30% 10% 10%
Bugc sU dung ddu tién (nAm) 1950 1990 1991 1999
Béo tri pin

Céc pin NiCd va NiMH hoat dong t6t nh&t khi ching dugc x4 hoan
toan trude khi sac lai. Thuc t&, cac pin NiCd hodc NiMH vén chua su
dung trong mét vai thang nén duge diéu tiét lai bing cich dat chiing
qua hai hoic ba chu ky x&/sac lai ddy di. Ban cé thé thyc higén didu
nay bang cdch dé hé thong mé cho dén khi né ti dong treo hodc tit.
Hodc c6 sén cdc tién ich diéu ti&t pin c6 thé quin Iy tién trinh nay
cho ban.
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Mac du cde pin lithium-ion khéng cin sy didu tiét nhu vy (thuc t&,
khong cdn si dung hét cde chu k¥ sac ¢6 sdn), nhung ¢6 tinh huong
ma mét chu ky x4 va sac lai day A4 c6 thé c6 lgi. TAt ca pin laptop
hi¢n dai la nhitng thiét ké théng minh, chifa cdc mach dic biét duge
s dyng d€ biéu thi trang thdi sac cho he thong Nhitng mach nay ¢é
thé quén trang thai sac thuc sy néu pin vin ddy trong mot khodng
thoi gian. Sau d6 bd chi bdo pin trd nén khong chinh xdc, din dén
nhing gi dudng nhu la céde thoi gian chay ngdn hon truée khi bo chi
bao gidm xudng thanh zero. Thyc hién mét chu ky xa va sac lai ddy
di cho phép cac mach "4p k& khi" pin théng minh x4c lap lai, lam cho
ching dong bd héa tré lai véi trang thai sac thue sy.

Mot biéu hién khdc cho thay ban cdn thuc hién chu ky xa cho céc
pin 12 n€u viée sac ding lai trude khi bd chi bdo sac dat d&én 100%.
Viéc thyc hién theo chu ky cho pin mét vai 1dn thudng x& 1y tinh
hudng nay va cho phép chi bdo sac thich hgp. Céc pin lithium-on bi
dnh hudng it nhat béi viée x4 khong ddy dd va ¢6 mot diém ngit xa
cao hdn (2.5V - 3V véi 1V cho cdc pin NiCd) nhung do cdc mach 4ap k&
khi, 4&nh hudng trén tuéi tho biéu kién vin ddng chd y.

Thit khong may, mua mot mdy tinh xdch tay cé mét pin hiéu qua
hon khéng nhat thiét ¢6 nghia la ban s& nhan ra cdc thoi gian chay
dai hon. Viéc tiéu thu cdng suit phu thudc vao linh kién duge ldp dat
trong hé théng, cac tinh néng quan ly dién dugc cung cap béi phan
mém hé théng va kich ¢§ cta chinh pin. Vi du, mét s§ nha sin xuat
khi di chuyén t&r pin NiMH sang pin Li-ion, xem day nhu 1a mét co hoi
d€ tist kiém mdt s6 khong gian bén trong may tinh. Ho quyet dinh
réng bdi vi ho st dung mét cong nghé luu trit dién hiéu qua hon, ho
¢6 thé 1am cho pin nhé hon va vin dat dugc hiéu sudt tuong ty.

Cong nghé pin theo dudi ding sau hau nhu t4t c4 hé théng con
khac duge tim thdy trong mdt mdy tinh xach tay d8i véi su phat trién
cdc cdi tién mdi. Do xu huéng bé sung lién tuc thém nhiing tinh ning
va thanh phan vio cdc may tinh di déng, viéc tiéu thu dién cia ching
da tang lén rat 16n trong nhitng nadm gin d4y va cic hé théng dién
chi dG ¢6 kha nang theo kip. Trén mét hé théng laptop cap cao, mot
tudi tho pin 3 tuyé&n thi rat t&t, thim chi véi t4t cd tinh ning quan ly
dién cda hé théng dugc kich hoat.

Mgt cdch khdc ma cdc nha sidn xudt dang gidi quyét van dé tudi
tho pin 14 biing cdch thiét k& nhitng hé théng ¢6 kha ning mang hai
pin. Viéc dua cdc khoang da ning vao case (thung mdy) cha hé théng
trén mét s6 mdy tinh cho phép ngudi dung thay § dia mém hodc CD-
ROM bi3ng mét bd pin thi hai, thuc sy ting gip d6i tudi tho sac cla
mdy tinh.
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Quin 1y dién

Quén 1y dién duge dinh nghia 1a kha ning hé théng tu déng di vao
cac ché d6 bao toan dién trong sudt cdc khoang th#i gian khong hoat
dong. Cé hai loai quin ly dién. Chudn géc da duge goi la Advanced
Power Management (APM) va da duge hd trg bdi hdu hét cdc hé
thong ké tir khi Intel d4u tién tung ra cdc by xi Iy 386 va 486, Gan
ddy hon, mét loai quén ly dién méi duge goi 14 Advanced Configura-
tion and Power Interface (ACPI) dd duoe ph4t trién va bat ddu xuat
hién trong cdc hé théng trong nam 1998. Hau hét cdc hé théng duce
ban trong nam 1998 trd vé sau hd trg loai quan ly dién ACPI cao cip
hon. Trong APM, phén cu’ng thue hién viée quin 1y dién thuc su va hé
diéu hanh heéc phﬁn mém khdc ¢6 it sy diéu khién. V§i ACPI, hé
diéu hanh va BIOS bay gi¥ xif 1§ va qudn ly dién thay vi phin cing.
biéu nay lam cho sy didu khién duge tap trung nhidu hon va dé truy
cap hon. Nhung né cho phép cdc iing dung lam viée véi chifc ning
quan ly dién.

Cac thanh phan khéc nhau trong mot may tinh khéng cdn chay
lién tuc trong khi hé théng duge md. Cdc hé théng di dong thudng
bao toan ning lugng pin bing cdch tit nhimg thanh phan nay dua
vao cdc hoat dong cia ngudi dung. Vi dy, néu ban md mot file text
trong mdt by soan thdo va toan bd file dugc doc vao bd nhé, § dia
ciing khéng cin xoay trong khi ban lam viéc trén file.

Sau mdt khodng thoi gian khéng hoat dong nhat dinh, hé théng
quén 1y dién c¢6 thé cho ditng lai cdc ddu § dia cdng va ngin cac dia
(platters) xoay cho dén khi ban IUu file sang dia hodc dua ra bat ky
lénh khac von doi héi truy cdp 6 dia. Nhiing thanh phan khsc chéng
han nhu 6 dia mém va CD-ROM va cac PC cing c6 thé duge tit nguon
khi khong dugc st dung, ddn d&n viéc gidm ddng ké nang luong cin
dé chay hé théng.

Hau hét cdc hé théng xdch tay ciing c6 nhitng ché do ti&t kiém
dién hé thdéng vén lam treo hoat déng cia toan bd hé thong khi né
khéng dang dugc s dung. Cdc tén duge gan cho nhiing ché dé nay c6
thé khéc nhau nhung thudng e6 hai trang thdi hé théng. Chang khiac
nhau ¢ diém mét trang thai ti€p tuc cung cdp nang lugng cho RAM
cua hé théng trong khi trang théi kia thi khong. Mot ché& dé "Sus-
pend" thudng tdt h&u nhu todn bd hé théng (ngoai trir bd nhé) sau
mdt khoang thdi gian khéng hoat ddng xdc 1dp trude. Pidu nay doi
héi chi mét lugng ndng lugng nhd va cho phép hé théng duge ddnh
thitc lai trong mdot vai gidy thay vi phai trdi qua toan bd ti€n trinh
khéi dgng. Khi & ch& d§ "Standby” nay bd nhé duge duy bdi pin chinh
ho#ic pin dy phong néu pin chinh chét hodc ban thay pin chinh. Pin dy
phong thudng cung cip néng lugng cho RAM trong mot vai phat dén
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mdt vai gio hodc nhiéu hon trong mét sé model. Vi I¥ do nay, diéu
quan trong la ban phai luu bat k¥ ecdng viéc trude khi lam treo hé
thong.

Céc hé thong xdch tay thuong cling c6 mot ché dé "Hibernate” von
ghi ndi dung hién hanh cia bd nhd hé thdng sang mot file dic bidt
trén dia cdng va sau dé tdt hé thong, x6a bd nhé trong ti€n trinh.
Ché& d¢ Hibernate khong doi héi bdt k¥ ning lugng tir pin chinh hoie
pin dy phong, do d6 vé 1y thuyét mét hé théng cé thé ngi dong
(hibernate) mét cach khéng xdc dinh. Khi may tinh dugc tai kich hoat
{mé ngudn), né doc ndi dung cda file ngd ddng trd lai bd nhd, phuc
hdi hé théng trd vé chinh xdc trang thai cda né khi su ngl dong bt
dAu va sau dé céng viée ¢6 thé tiép tuc. Tién trinh tai kich hoat mat
hoi 14u hen mét sy ti€p tuc lai binh thutng tit ché dd Suspend, nhung
hé théng bdo toan nhiéu ning lugng hon bing cdch tit mang bé nhd.
M6t trong hai ché d4 nhanh hon nhiéu so véi khéi dong ngudi (cold-
boot) hé théng.

GHI CHU

File hodn ddi bb nhd duge si dung cho ché d5 Hibernate, trong mt sb miy, ¢6 the duoe dat trong
partition dde bigt teén & dia ciing dinh rigng cho myc dich way. N&u ban vd § hdy partition ndy, ban
¢6 the can mdt tign ich dic bidt td nhd sin xuit hé thong d&’ 13 tao file niy. Cic hé didu hanh
méi ching han nhy Windows Me, 2000 vi XP t3i edc file ngd dong rigng cha chiing.

Trong hdu hét cdc trudng hop, nhitg chifc ning nay duge dinh
nghia bang chuan APM, mot tai lidu duge phat trién chung bdi Intel
va Microsoft nhim dinh nghia mé6t giao dién gita driver chinh sich
quin ly dién cia hé diéu hanh va phin mém danh riéng cho phéin
cing vén xtt 1y cdc thi€t bi biing nhing tinh ning quan ly dién. Giao
dién nay thudng duge thuc thi trong BIOS hé thdng.

Advanced Power Managenment

Advanced Power Panagement (APM) la mét thong s6 k¥ thuat
duge ph4t trién chung béi Intel va Microsoft nhim dinh nghia mét
loat cdc giao dién giita phin cing ¢6 kha niang qudn ly dién va hé
diéu hanh cita mot mdy tinh. Khi né duge kich hoat hop thoai, APM
c6 thé ty dong chuyén mot may tinh giita 5 trang thai phu thude vao
hoat ddng hién hanh clia hé théng. Mdi trang thadi tugng trung cho
mot syt gidm s dung ning lugng hon nita, duge thuye hién bing cach
dit cdc thanh phidn khéng duge sit dung vao mét ché& d6 low-power.
Sau day 1a 5 trang thai hé théng:

& Full On - Hg thong hép thoai hoat déng, khéng cé su qudn
ly dign xdy ra.
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& APM Enabled - Hé théng hogt déng v6i mét s6 thist bi duge
qudn ly bang dign. Cdc thiét bj khéng dugc st dung c6 thé
dugc tdt nguén va déng hé CPU chdm di hode dirng lai.

& APM Standby - H¢ théng khéng hoat déng véi hbu hét cdc
thiét bi ¢ mét trgng thdi low-power. Péng hé CPU co thé
chdm hogc ding lai, nhung céc tham sé hoat déng duge duy
tri trong b6 nhé. Khi duoc kich thich béi mét nguoi ding
hodc hoat déng hé théng riéng biét, he théng cé thé quay trd
vé trang thai APM Enabled hdu nhu tite thi.

& APM Suspend - Hé théng khéng hogt dong voi hdu hét cde
thiét bi duge tdt nguédn. Péng hé CPU duvc ditng lai v cdc
tham sé hogt déng duge luu sang dia dé phuc héi lai sau do.
Khi dufac kich thich bdi mét su kign ddnh thic, hé théng quay
tré vé trang thdai APM Enabled tuong déi cham.

& Off - H¢ thong khong hoat déng. B ngudn duoe tdt.

APM doi héi sy h6 trg tif ¢cd phan cing 14n phidn mém d& hoat
dong. Cac hé thong méi hon ¢6 tinh ning md ngudn (power-on) va tit
ngudn (power-off) diéu khién bing phdn mém cai sdn vao hé théng.
Cdc nha san xuat cung tich h¢p cung mét loai tinh ning didu khién
vao cdc thanh phan hé théng khac chdng han nhu cdc motherboard,
monitor, va & dia cing.

Céc hé diéu hanh von hd tr¢ APM kich thich céc sy kién quén 1y
dién bang cdch gidm sat cdc hoat dong dugc thure hién bdi ngudi ding
mdy tinh va cdc ing dung chay trén hé théng. Tuy nhién, OS (hé diéu
hanh) khéng true ti€p xd 1y cde tinh ning quan 1y dién cGa phén
cung.

Mot hé théng c6 thé c¢é nhiéu thigt bi phdn cing va nhidu chic
ning phan mém tham gia vao cdc chde néng APM, diéu nay cé thé
lam cho sy giao ti€p trd nén khé. DE gidi quyét van dé néy, cd hé
diéu hanh va phan cing ¢é mét 16p tritu terng nhim don gidn héa su
giao ti€p gia cdc thanh phin khdc nhau cda cdu tric APM.

Hé diéu hanh chay mét driver APM vén giao ti€p véi cdc ¢ng dung
khdc nhau va cdc chidc nang phan mém vén kich thich nhitng hoat
dong quéan ly dién trong khi cde thiét bi phin cing ¢6 kha ning APM
cia hé théng déu giao ti€p vai BIOS hé théng. Driver APM va BIOS
giao ti€p tryc tiép, hoan thanh sy lién két gitta OS va phan cing.

Do d6, d€ APM hoat dong, sy hé trg cho chudn phii duge cai sdn
vao nhitng thiét bi phan cing riéng 18 ctia hé théng, BIOS hé thdéng
va hé diéu hanh (k€ cd driver APM). Néu khong c¢6 tdt cd thanh phén
nay, cdc hoat dong APM khéng thé x&y ra.
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Advanced Configuration and Power Interface

Khi nhitng ky thuit quan ly dién ti€p tuc phat trién, duy tri cdce
trang thdi thong tin phdc tap can thiét dé thye thi nhitng chic ning
cao cdp hon ngay ecang trd nén khé cho BIOS. Do d6, mot chudn khéc
da dugc ph4t trién bdi Intel, Microsoft, va Toshiba duge goi 1a Ad-
vanced Configuration and Power Interface (ACPI), von duge thiét k&
dé€ thyc thi chic ning qudn ly dién trong hé diéu hanh. Microsoft
Windows 98, Me, 2000, va XP tu dong s dung ACPI né&u cdc chie
nang ACPI dugc ty ddng tim thdy trong BIOS hé thdng khi nhirng hé
diéu hanh nay duge cai dat dau tién. Nhu cau cap nhat cac BIOS hé
théng cho syt ho trg ACPI la mdt 1y do nhidu nha cung cdp may tinh
da dé nghi cap nhat BIOS truéc khi cai dit Windows 98, Me, 2000,
hoac XP.

Néu BIOS va hé diéu hanh hé trg ACPI, sy diéu khién hoan toan
viéc quan ly dién bay gio dugc thuc hién bdi hé diéu hanh thay vi bdi
BIOS. Muc dich ciia ACPI nhim cung cAp mdt noi dé didu khién viéc
quin 1y dién va cAu hinh hé théng. Trudc day véi APM ban thudng cé
thé cdu hinh x4c¢ 14p quén ly dién trong thiét lap BIOS cing nhu hé
diéu hanh. Piéu nay thudng da din dé&n cdc xdc lap trung 1dp hodc
xung dét v&i nhau. ACPI duge hd trg trong cac hé théng mdi hon thay
cho APM.

Thi thuat

NE&u vi b4t ky Iy do, ban thdy rdng cdc hoat d6ng qudn Iy dién
g8y ra cdc sy cb trén hé théng clda ban, chdng han nhu hé diéu
hdanh bj déng b&ng hodc phé\n cifng bi truc trdc, cdch 4€ dang
nh&t 4€ tdt APM 14 qua BIOS hé théng. HAu hét cdc BIOS vén
hé trg APM cd mét tiy chon 4€ tdt nd. Pidu ndy phé vd chudi
giao ti€p gida hé diéu hanh va phfn cifng, 1dm ngung tét cd
hoat déng quédn ly dién. Mdc du ban ciing c¢é thé dat dugc . két
qud tuong ty ndy bdng cdch loai b8 APM ra khdi hé didu hanh,
nhung tinh ndng Flug and Flay (FnF) cda Windows 9x phdt hién
nhifng tinh n&ng APM cda hé thdéng b&t cd khi ndo ban khdi
déng lal mAy tinh va ¢6 cdl dat lai driver APM.

Né&u ban c6 mét hé thdng mdi hon ¢6 ACPI, ban c¢6 thé tit cdc xdc
l4p quén ly dién bing bifu tugng Power Management trong control
panel cua Windows.

Pit khd néng qudn ly dién dudi sy diéu khién cha OS cho phép
mdit su tuong tdc 1én hon véi nhing dng dung. Vi dy, mdt chuong
trinh ¢6 thé cho hé diéu hanh bi&t hoat déng nao trong nhiing hoat
déng cha né quan trong, budc kich hoat tic thi § dia citng va hoat



Chuong 7 : Ngudn dién may Laptop 273
déng nao c6 thé duge tri hodn cho d&n lan k& ti€p 6 dia duge kich
hoat vi mét 1y do khdc. Vi du, mdt bd xi Iy tir cé6 thé dude xac lap dé
tu dong luu céc file trong nén ma mdt OS st dung ACPI sau dé c6 thé
tri hodn cho dén khi § dia c6 thé dugc kich hoat vi mét 1y do khie
nao dé, din dén mot vai 1an xoay ngau nhién cia o dia.

ACPI vuot xa khdi chuén truée, Advanced Power Management (APM),
vbn goém chi y&u su didu khién bd x 1y, dia cing va hién thi. ACPI
khong chi diéu khién dién ma con tat cd cdu hinh phan cing Plug and
Play qua sudt hé théng. Véi ACPI, cdu hinh hé théng (Plug and Play)
va cdu hinh qudn ly dién khéng cdn duge diéu khién nia qua thiét 1ap
BIOS; thay vao d6 ching dugc didu khién hoan toan trong hé diéu
hanh.

ACPI cho phép hé thong ty dong md va tdt cac thi€t bi ngoai vi
trong (ching han nhu cdc § dia CD-ROM, cac mang, & dia cing va
modem) ciing nhu cdc thiét bi ngoai ching han nhu cdc mdy in, moni-
tor, hay bat ky thiét bi khac duge ndi két véi cdc cdng serial, parallel,
USB, video, ho#ic cdc céng khéc trong hé thdng. Cong nghé ACPI
cing cho phép cédc thiét bi ngoeai vi md hodc ddnh thic hé théng. Vi
du, mét Ung dung may tré 15i dién thoai cé thé yéu cdu né cé thé
phan héi dé tra 13i dién thoai trong mét gidy. Piéu nay khong chi ¢6
thé thue hién duge ma néu ngudi dung sau d6 nhin nut power hoic
sleep, hé thong s& chi di vao trang thdi ngu sdu nhat nhat quin vdi
kha ning dap dng yéu ciu ctia dng dung tra 16i dién thoai.

ACPI cho phép cdc nha thiét k& hé théng thuc thi mét loat nhirng
tinh nidng quan ly dién tuong thich véi céc thiét k& phan cing khdc
nhau trong khi st dung cting médt driver hé didu hanh. ACPI ciing s
dung cdc cdu tric dit lidu BIOS Plug and Play va ki€m so4t giao dién
Plug and Play, cung cdp mét giao dién déc lap v6i hé didu hanh cho
cdu hinh va hé diéu khién.

ACPI dinh nghia mot s trang thdi va trang thai con hé thong. Cé
4 trang thai Global System dugc ghi nhan tir GO dén G3, vdi GO la
trang thai hoat déng didy dd va G3 dugc tit bing cd hoe. Chc trang
th4i Global System ré rang tic thi déi véi ngudi dang hé théng va dp
dung viio toAn bd hé théng. Trong trang thai GO, ¢6 4 trang thai CPU
Power (C0-C3) va 4 trang thai Device Power (D0-D3) cho mdi thiét bi.
Trong trang thdi CO CPU Power ¢6 1&én dén 16 trang thdi CPU Per-
formance (P0-P15).

Céc trang théi dién hé théng 1 nhimg trang thdi danh cho nhing
thi&t bi riéng 18 khi hé thong § trang thai GO (Working). Céc trang
thai thiét bi ¢6 thé hodc cé thé khéng nhin thdy duge d6i vdi ngudi
diing. Vi du, ¢6 thé thay ré rang khi mot 6 dia da ding hodc khi
monitor duge tit. Tuy nhién, ¢é thé khong ré rang ring mdt modem
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hodc thidt bi khdc da duge tit. Céc trang thai dién thidt bj hoi ¢6
tinh chung chung; nhiéu thiét bj khong c6 tdt c4 trang thdi dién dugc
dinh nghia.

Trong trang thai G1 Global Sleep, cé 4 trang thai Sleep (51-84).
Trang thdi G2 Global Soft Off con dugc goi la trang thii S5 Sleep, ma
trong trudng hop nay hé théng duge t4t ngudn nhung vdn ¢6 nguén
dién dy phong. Sau cing, G3 14 trang thdi Mechanical Off, noi ma tat
cd ngudn dién duge ngit néi két véi hé thong.

Danh sdch sau ddy trinh bay nhitng dinh nghia vi cdc méi quan hé

kigu x&p 16ng cda cde trang thai Global, CPU/Device Power, va Sleep
khéc¢ nhau:

& GO Working - Day la trang thai hoat dong binh thuong noi
h¢ théng dang chay va hoat déng ddy di. Trong trang thdi
nay, cac trgng thdi Processor va Device Power dp dung. Cdc
trang thdi Device Power duge dinh nghia nhu sau:

& GO/DO Fully-On - Thiét bi hoat dong hoan toan.

& GO/DI1 - Phy thudc vao thiét bi; sz dung it ning lugng
hon DO,

® GO/D2 - Phy thugc vao thiét bi; s dung it ndng luong
hon DI1.

& GO/D3 Off - Thiét bi dugc tdt ngudn (ngogi triy logic danh
thite).

Céc trang thai Processor Power dugc dinh nghia nhu sau:
& GO/CO CPU On - Hogt déng bé xiz Iy binh thuong.

& GO/C1 CPU Halted - By xu Iy duoc tam ding.

& GO0/C2 CPU Stopped - Déng hé da duoe ding.

& G0/C3 CPU/Cache Stopped - Déng hé da duoc dirng va
cdc snoop cache duge b6 qua.

& G1 Sleeping - H¢ thong duong nhu tdt nhung thie sy dang &
moét trong bon trang thdi Sleep - lén dén trang thdi ngii déng
(hibernation) hoan toan. Hg thong c6 thé quay tré vé GO nhanh
nhi the nao tiy thube vao trang thdai Sleep nao ma hé théng
da chon. Trong bdt ky trang thdi Sleep nay, ngd cénh va
trang thdi h¢ thong duoe luu d€ no cé6 thé duoe phuc héi ddy
dii. Cdc trang thdi Sleep c6 sdn trong trang thdi Global G1
duge dinh nghia nhu sau:

& G1/S1 Halt - M6t trang thdi nghi c6 do tré thép. CPU
duge tam diung. Tuy nhién, ng@ cdnh va trang thdi he
théng duge duy tri ddy di.



Chuong 7 : Ngudn dién miy Laptop 275
& G1/82 Halt-Reset - Tuong ty nhictrang thdi ngd S1 ngogi

trir ng ednh CPU va cache bi mét va CPU dupc xdc Idp
lai khi thite gidec.

& G1/S3 Suspend to RAM - TGt cd ngii cédnh hé théng by
mdt ngoai tric bo nhé. Phén cing duy tri ngit ednh bé
nho. CPU duoc xdc lép lgi va luu triz mét s6 ng@ ednh
CPU va L22 khi thuc giée.

& 1/84 Suspend to Disk (Hibernation) - Ngii canh va
trang thdi hé théng (néi dung RAM) da dugc luu sang b
nho khéng hidy - thuong la dia cing. Dy duge goi la
Hibernation (ngti déng). Pé quay trd vé trang thdi GO
(hoat déng), ban phdi nhén niit power, va hé théng se
khéi déng lai, tdi ng@ canh va trang thdi duge luu 6 not
ma né da duoe luu truée dé (thuong la dia cing). Quay
tré vé tu G2/S5 dén GO doi héi mét lugng tré (thoi
gian)ddang ké.

& G2/S5 Soft Off - Péy la trang thdi power-off (¢dt nguén) binh
thuong vén xdy ra khi ban chon Shutdown hodc nhdr nit
power d& tdt he théng. Hé théng va tdt cd thiét bj vé co bdn
duge tdt ngudn; tuy nhién, hé théng vdn duge cdm phich va
ngubn dién du phong xudt phét tir bé nguén dén motherboard,
cho phép hé théng thitc dgy (mé nguén) néu duge ra lénh béi
mét thiét bi ngoai. Ngit ednh hodc trang théi phén cing khéng
duge luu. Heé théng phdi duge khéi déng lai hoan toan dé
quay tré vé trang thdi GO (hogt déng).

& G3 Mechanical Off - Nguén dién duge hoan toan logi bé ra
khoi he théng. Trong hdu hét cde truong hop, dieu nay 6
nghia hé théng phdi dugc rut phich cdm hodc nguén duge tdt
bdng mét power strip. Ngoai trit mach CMOS/Clock, viéc
tidu thu coéng sudt hoan toan la khéng.

Hinh 7.4 minh hoa cdc méi quan hé giita cdc trang thdi ACPI
Global, Device/CPU, va Sleep khdc nhau.
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Hinh 7.4. Céc trang thdi ACPI Global, Device/CPU, va Sleep.

~ Trong viéc st dung binh thudng, mét hé thong luan phién giita cdc
trang thai GO (Working) va G1 (Sleeping). Trong trang thai G1 (Work-
ing), cdc thiét bi va b xit 1y riéng 16 ¢6 thé duge quan ly dién qua céc
trang thdi Device Power (D1-D3) va Processor Power (C1-C3). B4t ky
thi€t bi von duge tdt mot cdch ¢6 chon loc ¢6 thé duge md ngudn
nhanh trong mét lugng théi gian ngén, tit hidu nhu tde thi dén chi mot
vai gidy (chdng han nhu mjt dia cing dang xo0ay).

Khi h¢ théng chay khong (khong c6 dit liéu nhdp trén ban phim
hodc chugt) trong mot khodng thoi gian xéc lap sdn, hé thong di vao
trang thdi Global G1 (Sleeping), nghia la cing chon mét trong cac
trang thdi ngd S1-S4. Trong nhing trang thai nay hé thong dudng
nhu tit nhung tdt cd ngif cdnh va trang thai hé thong dugc luu cho
phép hé thong quay tré vé chinh xdc noi ma né da roi khéi, véi céc
lugng tré khac nhau. Vi duy, quay tré vé trang thai GO (Working) tir
trang thdi G1/S4 (Hibernation) s&¢ doi héi nhiéu thsi gian hon so véi
khi quay vé tit trang thdi G1/S3 (Suspend).

Khi nguoi ding nhdn nit power dé tit hé théng hoic néu ngudi
dung chon Shutdown qua hé diéu hanh, hé thong di vao trang thai
G2/S5 (Soft Off). Trong trang thdi nay ngif canh khong duge luu va hé
théng hoan toan t4t ngoai tri ngudn dién du phong. Viéc hoan toan
ngit ndi két ngudn AC hodc pin s& khién cho hé thdng & trong trang
thédi Global G3 (Mechanical Off), day 1a trang thai duy nhét trong dé
hé théng sé dugc thdo ri.
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Trong subt tién trinh thiét lAp va khéi dong hé théng, ACPI thue
hién mot loat cdc ki€ém tra va text dé xem phén citng va hé théng
BIOS ¢6 hd trg ACPI hay khéng. Né&u sy hd trg khong dugc phédt hién
hogc duge tim thdy c6 16i, hé thong thudng chuyén tré lai su didu
khién Advanced Power Management chuin vén dugc goi la legacy
power management (qudn 1y dién thita k&) bén duéi ACPIL. N&u céc sy
¢ véi sy quédn 1y dién duge phét hién trong sudt qua trinh khéi dong,
hé théng c6 thé treo v&i mét man hinh dé hodc xanh thé hién mét
mé 161 ACPI. C

Mot man hinh d6 biéu thi rdng sy ¢6 ¢6 18 lién quan dén phéan cing
hoac BIOS. Mot man hinh xanh bidu thi sy ¢§ c¢6 1& lién quan dén
phin mém ho#ic 14 mdt sy c6 khé hidu. Céc ma 16i ACPI duge md ta
trong bang 7.3.

Bang 7.3. C4c ma 15i ACPI
Ma 1bi _ Mé 13
1xxx - Bifu thi mot 18i trong giai doan khdi tao clia driver

ACPI va thuding co nghia 12 driver khdng thé doc
mdt hodic nhidu bang ACPI

2XXX - Bifu thj mot 18i théng dich ngdn nair mdy (AML)
AGPI

Ixxx - Biéy thi mdt 15i trong bd xit iy event ACPI

4%%X - Biéu thi cac IBi quan Iy nhiét

Bxxx - Biéu thi cac 15 quan Iy dién thist bi

HAu nhu tat cd 16i nay 13 két qua clia mét phan thue thi ACPI ho#e
khéng hoan chinh hay nhitng phan khéng tuong thich trong BIOS
hodc cdc driver thiét bi, N&u ban gap phai bat ki 15i nay, hay lién lac
v@i nha sdn xudt motherboard dé duge ecap nhat BIOS ho#c cdc nha
sdn xudt thiét bi dé duge cp nhét cdc driver.

Menu APM BIGS Power Management

Hau hé&t cdc x( ly BIOS Setup lién quan d&n viéc quan ly dién
danh cho ch& d6 APM, ch& d6 nay s& duge sit dung chi khi ban chay
cdéc hé diéu hanh thia k& (cii) von khéng cé6 kha ning nhan biét
ACPI. Trong ché& d6 APM, BIOS gidm viéc tidu thu cong suit biang
cach gidm téc d6 xoay cla cdc & dia cing va gidm céng sudt xudng
ho#c tit cdc monitor von phit hgp vdi Video Electronics Standards
Association (VESA) va Display Power Management Signaling (DPMS).
Trong khi & ch& d6 Standby, hé théng vin c6 thé phan hdi lai céc
ngit bén ngoai chidng han nhu cdc ngit tif cde ban phim, chudt, fax/
modem, va cdc adapter mang. Vi du, bat ky hoat dong ban phim hosc
chudt dua hé théng ra khéi ch€ dé Standby vA phuc hdi ning luong
cho monitor ngay lp tdec.
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Néu BIOS motherboard va hé diéu hanh hd tr¢ ACPI, hé diéu
hanh si dung ACPI d€ kiém sodt viéc quin 1y dién, tham chi thay th&

nhitng xdc 14p APM BIOS.

Mot s0 hé thdng c6 mot s§ xdc 14p quan 1y dién khéc nhau trong
BIOS cda ching. Piéu nay dic bigt quan trong néu ban khéng si
dung mdt hé thong c6 kha nang nhan biét ACP1. Mot s& xdc lap phé
bién nay duge trinh bay trong bang 7.4.

Bang 7.4. Cdc xdc 14p quan Iy dién didn hinh

ACPI Function

Power Management

PM Centrol by APM

Video Off Method
V/H SYNC+Blank

DPMS Support

Blank Screen

Video Off After

MODEM Use IRQ

Doze Mode

Chon Enabled only néu hé diéu hanh hd trg thong
s0 ACPI. Windows 98 va tit ¢4 phién ban mdi hon
hd trg ACP!.

Ty chgn nay cho phép chon kifu (hoic miic dd)
tiét kigm dién cho cdc ch& do Doze, Standby, va
Suspend. Sau ddy 13 nhitng xac ldp ché& do rigng 1é:
Max Saving - Tift kigm dién t6i da. Khodng thdi
gian khéng hoat ddng I3 1 phit cho mdi ché da.
User Define - Xac 13p mdi ch& db mdt cach rigng
Ié. Chon cac khodng thdi gian ngimg hoat dong
trong phin cho mdi ch& do.

Min Saving - Tiét kiém dién t&i thiéu, Khodng thai
gian nging hoat dng 1a 1 gid cho mdi ché db
(ngoai tra & dia cung).

Néu Advanced Power Management (APM) dugc cai
d4t trén hé thdng, viéc chon Yes s@ tiét kiém dién
nhiéu hon.

Quyét dinh cdch man hinh chuyén sang trong.

Hé théng tit cac cBng déng bd ngang va doc va
ghi cic khodng tring sang bd dém video.

Chon thy chon nay n&u monitor hd trg chuin DPMS
clta VESA. SUr dung phdn mém dugc cung ¢ip che
hé thng con video d& chon céc gid tri quan ly
dién video.

Hé thdng ghi chi cdc khodng tring sang bd dém .
video,

Khi hé thdng di chuyén tir ch& d0 hé thong tiét
kiém dién thap hon sang 16n hon, chon ché dj ma
ban mudn man hinh chuyén sang tréng.

Dat tén cho dubng IRQ duge gan vao modem (néu
¢6) trén h& thdng. Hoat dbng cla IRQ duge chon
lubn ddnh thic hé thong.

Sau khodng thdi gian khéing hoat dgng duge chon
clia hg théng, déng h§ CPU diu chinh sang mjt t
[& phdn trdim nhd chu ky 1Am viéc clia no: gila
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Standby Mode

Suspend Mode

HDD Power Down

Throttle Duty Cycle

VGA Active Monitor

Soft Off by PWR BTTN

CPUFAN Off in Suspend

Resume by Ring

Resume by Alarm

Data {of Month Alarm}

Time (hh;mm:ss) Alarm

10% va 25% cho hiu hét cdc chipset. T4t ca thiét
bi khac vin hoat dong v6i 15c 40 tdi da.

Sau khodng théi gian khong hoat dang clia hé thing,
ddng hd CPU ding fai, 6 dia cing di vao mot trang
thai chay khdng va cache L2 di vao mdt ché do
tiét kigm dién (power-save). T4t cd cac thigt bi khac
vin hoat dong vai tdc do t6i da.

Sau khodng thai gian khng hoat ddng duge chon
clia hé thdng, chipset di vao mdt ché do hardware-
suspend, dimg dfng h8 CPU va cé thé khi&n cho
cac thiét hi hé thdng khac di vio cic ché dé quan
ly dién.

Sau khodng théi gian khéng hoat dong duge chon
clia & dia, bat ky thiét bj IDE hé thdng tuong thich
vdi thong sd ATA-2 trd 1&n ty quan Iy dign, ty dat
chiing vdo mft trang thai chay khdng sau thdi gian
nghi duge xdc dinh va sau do ty danh thic khi
dugc truy cép.

Khi hé thdng di vio ché d§ Doze, déng hd CPU
chay chf mdt phin théi gian. Ban co thé chon phin
trdm thdi gian méa déng hé chay.

Khi dugc kich hoat, bat ky hoat ddng video khoi
déng lai bd dinh thdi gian tdng thé cho ch& db
Standby.

Khi ban chon Instant Off hoic Delay 4 Sec., vidc tit
hé th6ng bing nidt On/Off sé dit hé thdng trong
mét trang thai sif dung ning ugng rdt thap, ngay
tic thi hodc sau 4 gidy, vGi chi dii mach dién nhan
nang lugng dé phat hién hoat dong n(t power hodc
hoat déng Resume by Ring.

Khi xac 1dp nay dugc md, quat CPU t4t trong sudt
ch& d§ Suspend.

Khi xdc lap nay dugc md&, mft tin hiu vao trén
gubing Ring Indicator (RI} néi ti€p (nbi cdch khac,
la mot cubc goi dén trén modem) ddnh thic hé
th8ng tir mbt trang théi soft off.

Khi xac lip nay dugc méd, ban co thé thigt lap
ngdy thdng va thdi gian ma qua dé canh bio ddng
hd théi gian thyc (RTC) dénh thic hé théng tr ché
d6 Suspend. _

Chon mét ngay trong thang khi ban mudn cénh
bao tit.

Xdc 1ap thoi gian ma ban mudn canh bdo tit.
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Wake Up On LAN Khi xdc 13p may dugc md, mot tin hidu vao i mbt
mang cuc by (LAN) danh thdc hé thdng tir mét

trang thai scft off.

IRQ8 Break [Event From)] Ban c6 thé chon Enabled hodc SuspendDisabled
dé gidm sat IRQ8 (ddng hé thai gian thyc) d8 no
khéng ddnh thic hé thdng tir ché d Suspend.

Reload Global Timer Events Khi xdc 1dp ndy dugc md, mot event xdy ra trén

' mai thjé't bi guuc liét Ifé khéi dong lai bd dinh thai
gian tong thé cho ché dj Standby:
IRQ3-7, 9-15, KMI
Primary IDE 0
Primary IDE 1
Secondary IDE 0
Secondary IDE 1
Floppy Disk
Serial Port
Parallel Port
SU dung cdc xdc l4p quén ly dién trong BIOS Setup dic biét hitu
dung néu ban dang st dung mét hé didu hanh cd hon ho#ic hé diéu
hanh vén khéng nhan biét ACPI ching han nhu Windows 95, DOS,
hodc Linux. Néu ban dang sit dung mét hé diéu hanh nhan biét ACPI
chdng han nhu Windows 98/Me, 2000, hodic XP, t&t hon nén diédu
khién cic xdc lap didu khién qudn ly dién qua hé diéu hanh. Nhidu
hé théng laptop ciing ¢6 phdn mém tién ich bé sung thy ¥ riéng clia
ching cho viéc quin 1y hosc didu khién dién nh3m ting thém kha
ning diéu khién ACPI hé didu hanh.
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aﬁmy 8

Ldc bus md ring

Noi dung
 Céc PC Card (PCMCIA)
Céc nbi k8t t8c 46 cao

Céc néi két téc 46 thdp

Trong nd lyc nhdm mang d&n cho cdc m4y tinh notebook loai kha
ning md rdng ma ngudi ding da quen thudc trong cdc hé théng
desktop, Personal Computer Memory Card International Association
(PCMCIA) da thiét 14p mot s6 chudn cho cdc board mé réng cé kich
¢d biing thé tin dung gdn vao cdc khe nhd dugc tim thdy trong céc
mdy tinh laptop va notebook. PCMCIA 44 duge thanh lip vao nam
1989 nhu 1& mét hiép hdi thuong mai phi lgi nhuin v6i hon 85 céng ty
thanh vién trén khdp thé gidi, nhim thiét l4p cdc chuin k§ thudt cho
cdong nghé PC Card. Viéc phét trién chudn giao dién PC Card cia
PCMCIA da chitng minh 1a mét k¥ cong ky thuit thanh cdéng trong
mdt thi trudng diy nhirng kiéu thiét k& déc quyén.

Céc tir "Memory Card" trong tén PCMCIA 4m chi dén théng s& 1.0
g6c ma né di tung ra vao thang 9 nam 1990, méa chi danh cho céc thé
nhé (memory card). Phién bdn 2.0 xudt hién vao thdng 9 nam 1991
ciing da b8 sung sy hé trg cho cic card I/O (nhap/xuit). Cdc phién ban
ti€p theo dd cai ti€n thém chudn nay, bé sung cdc ché d6 hiéu suit
cao hon, tiéu thu ning lugng thdp hon va khi nang tuong thich cao
hon. Chu&n PC Card hién hanh (phién bdn 8.0) d& b6 sung nhiéu tinh
ning, va chdc nang va di phat trién vugt ra khdi nhitng ngudn gac
thé nhd don gidn cta né.

Cac PC Card (PCMCIA)

Maic di ban dau duge got 14 cdc card PCMCIA, nhung sau lan tung
ra thit hai théng s8 nay vao nam 1991, nhitng card nay dugc goi 13 cac
PC card mdt cach chinh xdc hon (va chinh thdc). Tuy nhién, cho dén
bay gi¥ nhiéu ngudi thudng goi chiing 1a cdc card PCMCIA mic du
diéu d6 khéng con chinh xdc nita vé mit k¥ thuét.

Céc PC Card hd trg rat nhiéu dng dung khédc nhau; chic nang vén
¢6 thé duge thém vao modt hé théng qua cong nghé PC Card thi rit



282 Chugng 8 - Céc bus md rong
l16n. Hau nhu b4t ky loai giao dién hoic adapter vén c¢6 thé duge
thém vao hé théng desktop qua cde card bus ISA (industry standard
architecture) hodc PCI (peripheral component interconnect) ciing cé

thé duge thém vao mot hé thong laptop ho#ic notebook qua cac PC
Card.

Cac khe cam PC Card trong tim th&y trong nhitng hé théng laptop
va notebook cho phép ban thém cdc cong USB, cdng FireWire, cdng
serial (R8-232), cOng parallel, céng fax/modem, modem di déng, cdng
ATA Parallel hoac Serial ATA, adapter SCSI, cdc adapter giao dién
mang khéng day hode hitu tuyén, 6 dia cing 1.8 inch, b$ diéu hudng
(tuner) TV, card &m thanh, b§ thu GPS (global positioning satellite) va
nhiéu loai thiét bi khac véi hé théng. Néu may tinh cé cdc khe cim PC
Card phu hgp v6i cdc chudn dugc phat trién bdi PCMCIA, ban c6 thé
gén bat ky loai PC Card (dugc ldp dat theo cang mét chudn) vao may
va mong dgi né duge nhan bi&t va cé thé sit dung duge.

Mic du thong s6 PC Card ban dau chi danh cho cde thé nhé nhung
thuc t& héa ra dé it duge sit dung phé bién nhat va hdu nhu khong ai si
dung cdc thé nhd PCMCIA ngay nay (thudng duge goi 1a bd nhé tuyén
tinh d€ phan biét ching véi cdc thé nh¢ flash hién dai). Chitc ning thé
nhd da duge thi€t k& vao thdi diém hé thong chay chadm hon nhiéu va
ngudi ta da nghi ring m& mét laptop ra @8 thém bd nhé trén chip thi
qué khé. Y tudng 1a ban c6 thé gin mot thé nhd vao hé théng do dé
nang cip bé nhd theo mot kiéu cuc ky d& dang. So véi SIMM (single
inline memory module) hosic DIMM (dual inline memory module), chuén,
cdc thé nhé PCMCIA ban dau rat dit. N6 ciing chdm hon nhiéu. Bus
PC Card ban dau dua vao bus ISA cham va chay véi chi téc 46 10MHz,
tdc dd nay di nhanh cho cdc hé théng trd lai nam 1990, nhung khong
di nhanh cho cdc hé thdng tiép theo. Hau hét cdc nha sén xuit laptop
da déng y s dung cdc SO-DIMM (small outline DIMM) nhé hon va
nhanh hon d€ thém bé nhé vao cdc hé théng laptop thay vao dé. Céde
SO-DIMM d3 thudng duge lip d4t trong cdc socket bén dudi mot tam
bao boc va chay véi tdc A9 61 da clia bus bd nhé trong hé théng.

4¢ loai bus PC Card

Céc PC Card d4 phdt trién thanh mét phuong phdp dé thém ciang
mét cdp d¢ md rong vao nhitng hé thong xdch tay vén da xudt hién
trén nhitng hé théng desktop. Cé hai chu&n bus cho cdc PC Card: PC
Card-16 (16 bit) va CardBus (32-bit). PC Card-16 chay véi téc db
10MHz va truyén 16-bit véi théng lugng tdi da 14 20MBps. N6 ¢6 thé
duge xem 1a bus di dong tuong duong nhu bus ISA cii. CardBus chay
véi tée d6 33MHz va truyén 32 bit v6i thong lugng t6i da 1a 133MBps
(gidng nhu PCI). V& cd ban né 13 PCI di déng. Bing 8.1 tém tit cde
diém khdc biét gitta PC Card-16 va CardBus.
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Bang 8.1. Céac loai bus PG Card

Tinh nang PC Card-16 CardBus

Dién ap 5V/3.3V 3.3V

Thiét ké ISA PCI

Céc nght Khéng thé chia sé Co thé chia sé
T d6 10MHz 33MHz

Chigu rong di ligu 8/16-hit 32-bit

Téc dd truyén 20MBps 133MBps

Mic db cdc card PC Card-16 va CardBus st dung cing cdc bd néi
68 chan co bdn, nhung ching thyc sy hai khdc nhau trong viéc khéa
ching han nhu mét card PC Card-16 cim vao mdt khe CardBus,
nhung mot card CardBus khéng cidm vao mét khe PC Card-16 ddi ci
hon. T4t cd khe CardBus khéng bit budc hé trg cdc card PC Card-16
cing nhu cdc card CardBus. Hau nhu tdt cd cdc notebook chay trén bj
xt 1§ 486 va hau hét by x ly Pentium truée day chi cé cde khe PC
Card 16, trong khi hdu hét cdc hé théng chay trén cdc b xd 1y gitta
niam 1996 va cdc by x 1y Pentium mdi han hodc cao hon ¢é cdc khe
CardBus. N&u mét hé thdng ¢ hai khe, trong mdt s§ trudng hop chi
mét trong hai khe nay ¢é tinh nang CardBus.

N&u ban khéng chic chidn vé loai khe PC Card nao ma laptop cia
ban c6, kiém tra cdc thong s&. N&u cdc thong s6 cho thdy cdc khe ho
trg PCMCIA 2.x, thi ching hé trg chi cde card PC Card-16 bdi vi
CardBus duge dua vao chufin 3.x va cdc chu&n md¢i hon. Cdc thong s6
thudng cho biét cdc khe la cdc khe CardBus néu ching c6 tinh ning
d6. Céc card CardBus c6 mdt 16p bdo vé bing kim loai c¢6 cdc ving
16m nhé lén xung quanh bd ndi 68 chan. Cdc ving 16m 12 mot phan
cha viéc khéa nhiim ngin gén ching vao cdc khe PC Card 2.x doi cd
hon.

Béi vi cdc card CardBus dua vao PCI, ching cé thé chia sé cde
ngat (interrupt) duge phép st dung PCI bus IRQ steering, khong
giéng nhu cdc card PC Card-16 dya vao ISA vén khéng thé chia sé
cdac ngat. PCI bus IRQ steermg cho hé diéu hanh tinh linh hoat trong
viéc tai lap trinh va chia sé cdc IRQ PCI khi né tdi can bang céc
ngudn tai nguyén Plug and Play. Khi cdc card PC Card-16 dugc su
dung ma khéng c6 cac ngdt ¢6 thé chia sé, hé diéu hanh khong thé
tim da céc ngat chua st dung dé t4t ca thi€t bi hoat dong va cudi
cing mot s6 c6 thé duge tit bdi device manager.

Hiu hé&t cac PC Card méi hon va nhanh hon si dung giao dién
CardBus ma hAu nhu tt ca laptop méi déu hé trg. Tuy nhién, ban
vin kiém tra d8 bdo dam laptop cia ban hé trg CardBus trudc khi
mua cdc CardBus. Phu thudc vao card ban mua, ban ciing nén tim cdc
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card loai CardBus. Cdc card hd trg cac giao dién chidm hon (chdng
han nhu cdc modem) thudng cé sin trong cac phién ban PC Card bdi
vi ching khéng can théng lugng 16n hon 20MBps. Tuy nhién, béi i
cdc card CardBus hé tr¢ su chia sé PCI IRQ, chiing c6 nhimng lgi ich
vugt ra khéi thong lugng cao hon ciia chang.

Vi dy, Adaptec sin xudt hai adapter SCSI PC Card ¢6 tén 13 APA-
1460 (PC Card-16) va APA-1480 (CardBus). 1460 13 mét adapter Fast-
SCSI, trong khi 1480 12 mét adapter Ultra-SCSI gip déi tde dd cua
1460. 1460 chi c6 mot uu difm, va né s& hoat dong trong bat ky hé
théng ¢6 mét khe PC Card. 1480 s& hoat dong trong cdc khe CardBus,
von thudng duge tim thdy trong hdu hé&t cde hé théng cé ti gitta nam
1996 cho dén nay. Chuyén sang adapter CardBus 1480 nhanh hon sé
gidm mét nita thai gian sao luu bang va cho phép & dia CD-ROM SCSI
lam viéc vai t8c do t8i da. P6i véi hdu hét tinh huéng ban ¢6 mdt lua
chon gilta mgt phién badn PC Card-16 bit va CardBus cia mdt card,
nén chon phién ban CardBus.

Cac loai vét Iy PC Card

Chuén PC Card ciing dinh nghia ba loai v&t 1y cho cac PC.Card,
vln 4p dung vao céc loai vat ly sit dung giao dién PC Card-16 hoic
CardBus. Ba thiét k& vat 1y dugc trinh bay trong bang 8.2.

Bang 8.2. Cac loai vt ly PC Card

Kigh ¢ PC Card Chidu dai Chigu rdng Bé day Khdi lurgng

Type | 54.0mm (2.13in) 85.6mm (3.37in) 3.3mm (0.13in) 15.25cc (0.93c¢i)
Type |} 54.0mm (2.13in) 85.6mm (3.37in) 5.0mm (0.20in)  23.11cc (1.41ci)
Type i 54.0mm (2.13in) 85.6mm (3.37in}  10.5mm (0.41in) 48.54cc (2.96¢i)

Nhu ban ¢6 th€ thiy tir bang trén, tit cg PC Card c6 cung moét
chiéu dai va chiéu rong; chi bé day thay d6i. T4t ca card tuong thich
nguge vé mit vat 1y. Nghia la néu mét khe vira véi mot card Type III,
thi mdt card Type II ho&c Type I ciing sé& vira. Cée khe vén chdp nhan
cdc card Type II s& vira v6i cde card Type 1, nhung khéng phai cde
card Type I1I. Trong nhiing tinh huéng hi€m, ban s& th&y mat khe chi
Type 1 v8n chi chira cde card Type 1.

HAu hét cédc hé théng c¢6 hai khe PC Card trong mot kiéu sdp xé&p
x&p tdng. Khe trén c6 thé chia cde card Type I hoac I, trong khi khe
dudi c6 thé chda csdc card Type I, 11, hosic III. That khéng may néu
mot card Type III duge s dung trong khe duéi, né s& xam pham
khong gian cho khe trén va s& khang sit dung duge khe trén. Nhidu
ndi k&t mdi hon chi c6 mot khe PC Card vén chita cdc card Type 1, 11,
hogc I11. Mdt s6 card modem mang da néng ¢6 médt phdn mé rong véi
cdc bo ndi nguyén cd dé mic du vé mat ky thuit card la mot card
Type 1 hodic 11, nhung phan bj ndi cé thé ngén si dung khe trén.
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GHI CHU

Mat PC Card Type IV vin day hon Type Ill, da duge dé xuit bi Toshiba cho céc & dia cing trén PC
Card dung lugng cao hon. Tuy nhién, loai card nay s& khéng bao gid duge nhan bigt bgi PCMCIA, va
hiém khi duge thye thi trong cdc hé thang va thiét bi thye su.

Mot PC Card thuong ¢6 mét vé kim loai cing chdc va dugc bit kin
ngoai tru giao dién adapter PCMCIA trong m&y tinh & mot dau von
gom 68 16 chan nhd. Pau kia cia card c6 thé chda bd néi trong mot
cdp didn dén mot dudng day dién thoai hodc mot mang, hodc mot
thiét bi ngoai khac nao dé. Cac PC Card Type I, Type 11, va Type III
dugc so sanh véi nhau trong hinh 8.1.

| | PCcCardType11 | | PC Card Type 111!
PC Card Type I 33 rd 1yp 8. ard Type S,

E:ﬁ Hai (2) card

e e — Type 11

!=| ] Mgt (1) card
_ _ —  TypelIll

Hinh 8.1. Céc loai vat Iy PC Card. Mot hodc hai PC Card Type | hodc Type Il (giita hia
trén) c6 thé€ dugc gin vao hdu hét céc notebook (giita), nhung chi mgt PC Card Type
Il (phai phia trén) cé thé dugc sit dung mbi 14n (giita phia dudi).
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Céc s¢ dbé chan cho cde giao dién PC Card duge trinh bay trong

Bang 8.3. C4c so dd chan PC Card-16 vi CardBus

bang 8.3.

Chan PC Card-16
1 GND
2 D3
3 D4
4 D5
5 D6
6 D7
7 -CE1
8 A10
9 0E
10 A1l
1 A9
12 A8
13 A13
14 Ald
15 -WE
16 READY/IREQ
17 Vee
18 Vpp/Veore
19 Al6
20 A15
21 Al2
22 A7
23 AB
24 A5
25 A4
26 Al
27 A2
28 Al
29 AD
30 D0
31 D1
32 D2

CardBus
GDN
CADO
CAD1
CAD3
CAD5
CAD7
CG/-BEO
CAD9
CAD11
CAD12
CAD14
CC/-BE1
CPAR
-CPERR
-CGNT
-CINT
Vee
Vpp/Vcore
CCLK
-CIRDY
CC/-BE2
CAD18
CAD20
CAD21
CAD22
CAD23
CAD24
CAD25
CAD26

CAD27
CAD29
RFU

Chdn PC
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64
65
66

Card-16
GND

€

D11

D12

D13

D14

D15

-CE2

V&1
-ICRD/RFU
-[OWR/RFU
A7

A18

A19

A20

A21

Vee
Vpp/Vcore
A22

A23

A24

A25

V82
RESET
-WAIT
-INPACK/RFU
-REG
BVD2(-SPKR)

BVD1
(-STSCHG/-RI)

D&8
D9
D10

CardBus
GND
-CCMM
CADZ
CAD4
CADG
RFU
CADS
CAD10
CV5i
CAD13
CAD1S
CAD16
RFU
-CBLOCK
-GSTOP
-CDEVSEL
Vce
Vpp/Vcore
-CTRDY
-CFRAME
CAD17
CAD19
Ccvs2
-CRST
-CSERR
-CREQ
GC/-BE3
CAUDIO
CSTSCHG

CAD28
CAD30
CAD31
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33 WP(-I0IS16)  -CCLKRUN 67 -GD2 -GCb2
34 GND GND 68 GND GND

Cdc phién bdn méi hon cla chuidn géom nhiéu tinh ning thigt k& dé
tang téc dd va tinh hiéu qua cta giao dién bao gém nhiing tinh ning
sau day:

& Hoat déong 5V hodc 3.3V - Cdc card PC Card-16 cé thé hogt
déng voi dién dp 3.3V hode 8V phu thuée vao card. Cdc card
vén chay trén dién ap thdp hon sit dung it ndang luong hon va
tiét kiém tudi the pin. TGt cd cdc card CardBus st dung 3.3V.

& Sy hé trg cho cac giao thive tiét kiem dién ACPI (Ad-
vanced Configuration and Power Interface) va APM (Ad-
vanced Power Management) - Su hé tro nay cho phép cdc
card duge di chuyén vao nhing trang thdi bdo tedan ndng
lugng khde nhau ciing nhu dugc tdt ngudn.

& Hbé tro plug and play - PnP cho phép hé didu hanh cdu
hinh cdc card, do dé loai b6 nhitng xung dét véi nhing thiét
bi khdc.

& Chudn PC Card ATA - Chudn nay cho phép cde nha sdn
xudt s dung cdc giao thite AT Attachment dé thuc thi cdc 6
dia cing PC Card hodc cdc 6 dia trang thdi rdn trén b6 nho

flash.

& H trg nhiéu chitc niang trén mét card - HS tro nay cho
phép nhiéu thiét bi cung tén tai chdng han nhu mét modem
va moét adapter magng.

& Zoomed Video (ZV) - Pay la mét néi két bus video truc tiép
gitza adapter PC Card va toan bo diéu khién dé hoa cia hé
théng. No cho phép cdc hinh dnh hién thi video téc dé cao
cho nhitng ung dung hoi thogi video, TV tuner va bé gidi ma
(decoder) MPEG. .

& Mot h¢ théng danh gia nhiét - Hé théng nay cho phép
phdn mém phdt hién nhitng diéu kign nhiét qud mifc cé thé
duoc sit dung dé ednh bdo cho nguoi ding.

A0 teg phdn mém PC Card

Vé dinh nghia cdc PC Card cé thé hodn d6i néng (hot-swappable),
nghia 1a véi sy hd trg phdn mém thich hgp, ban ¢6 thé thdao mét card
ra khéi mét khe cdm va thay né biing mét card khic ma khéng cin
phai khdi ddng lai hé thong. Néu cdc thi€t bi PC Card va hé diéu
hanh tuan theo chudn Plug and Play (PnP), viéc gin mét card mdi vao
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khe cidm sé& 1am cho céc driver thich hgp cho thiét bi duge tai va duge
cdu hinh tu déng.

Pé thyc hién duge didu nay, cdn dén hai 16p phin mém riéng biét
trén may tinh nhdm cung cdp giao dién gitta adapter PCMCIA (v3n
diéu khién cdc khe cdm card) va cdc dng dung vén si dung cdc dich
vy cua cdc thiét bi PC Card (xem hinh 8.2). Hai 16p nay duge goi la
Socket Services va Card Services. Mot mdédun thid ba duge goi 1a mét
enabler, thuc sy cdu hinh edc xdc 1ap cia PC Card.

Enabler

Card Services

Socket Services

Adapter

Hinh 8.2. Cac Card Services va Socket Service cho phép hé di€u hanh nhdn dang PC
Card dugc gin vio mdt khe va c¢au hinh cdc tai nguyén phdn cing hé thong thich
hgp cho thiét bj.

Socket Service 12 mét phdn mém c4p BIOS vén tach biét phén
mém PC Card véi phdn cing hé thong va phat hién viée gin vio va
thdo ra cde PC Card. Cdc Card Service quén ly viéc cap phat tu dong
cdc ngudn tai nguyén hé thdng, chidng han nhu‘ b6 nhd va cde hgit
(interrupt), mdt khi Socket Services ph4t hién ring mét card da duge
cdm vao.

Socket Service

Chipset PCMCIA von cung cép giao dién giita cdc khe cdm card va
phan con lai cia mdy tinh 1a mét trong nhitng thanh phin duy nhat
cha cdu tric PCMCIA khong duqe chudn héa ddy dd. Cé sdn nhiéu
chipset khdc nhau cho cde nha sdn xudt hé théng xdch tay; két qua
mdt dng dung hoéc hé diéu hanh khong thé xi ly true ti€p phan chng
khe cdm, vi né ¢6 th€ 12 mét céng parallel (song song) hoic cdng
serial (ndi tiép). Hé diéu hanh cdc hé thdng laptop cé cdc chipset
giao dién PC Card tir Texas Instrument.
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Thay vao d6, mdt I6p phan mém c6 tén 1a Socket Service duge
thiét k& dé x Iy mét phan cing adapter PCMCIA riéng biét. Lép
phan mém Socket Service tdch biét cdc khia canh doc quyén cda
adapter vdi tdt cd phdn mém hoat déng trén né. Su giao ti€p gida
driver vaA adapter ¢6 thé duy nhat nhung giao dién khéc gita driver
Socket Service va phan mém Card Services duge dinh nghia béi chudn
PCMCIA.

Socket Service ¢6 thé dudi dang mdt driver thiét bi, mot chuong
trinh TSR (Terminate and Stay Resident) chay tit dong nhic DOS
(hode file AUTOEXEC.BAT) ho#&c mt service (dich vu) chay trén mot
hé diéu hanh ching han nhu Windows 9x/Me hoac Windows NT/2000/
XP. Cdc service duge cung c4dp trong Windows hd trg cdc chipset PC
Card théng thudng nhdt ké ca céc chipset PC Card tir Texas Instru-
ment. Mt may tinh c¢6 thé c6 cac khe PC Card véi nhitng adapter
khac nhau, nhu trong trudng hgp ctia mét docking station vén cung
cdp thém cdc khe ngoai cdc khe trong chinh m4y tinh xdch tay. Trong
trudng hgp nay, méy tinh c6 thé chay nhiéu driver Socket Service,
tat ca déu giao ti€p véi cung mdt chuong trinh Card Service.

Card Service

Phan mém Card Service giao tiép véi Socket Service va c¢é nhiém
vu gdn cdc ngudn tii nguyén phan ciing thich hgp vao cac PC Card.
Céac PC Card khong khdc biét gi so vdi cdc leai card mé rdong bus
khéc, trong dé ching ddi héi truy cdp d&€n cdc ngudn tai nguyén phan
cing riéng biét dé giao tiép vdi cdc hé thdong con bd xd Iy va bd nhé
cua may tinh.

Chudn PCMCIA dbdi hdi mdy tinh cé kha nang gin cdc ngudn tai
nguyén phan cing vao nhiing thi&t bi khic nhau khi chiing duge cdm
vao mdt khe. Card Service gidi quyét van dé nay bing cdch duy tri
mdt tap hop cdc ngudn tai nguyén phin cing khdc nhau ma né cdp
phat cho nhirng thiét bi khi cAn thiét va phuc héi khi cdc thiét bi
dugc thdo ra. '

Vi du, néu ban c6 médt hé théng c6 hai khe PC Card, phan mém
Card Service c6 thé duge cdu hinh dé s dung hiai ngét phan cing, hai
cong 1/0, va hai dia chi bd nhé, bat ké viéc bat ky card c6 nam trong
cdc khe vao thoi gian khdi déng hay khong. Nhirng thiét bi khdc
trong mdy tinh khong thé st dung cdc ngit dé. Khi cdc card duge cdm
vio, Card Service gdn céc gid tri cdu hinh cho nhitng x4c¢ 14p duge yéu
ciu béi cdc thiét bi, bdo dam riing cac xdc lap dudc cdp phat cho méi
card thi duy nhit.

Card Service khong tuong duong véi Plug and Play, mic du ¢d hai
c6 thé dutng nhu tuong tu. Thue t&, trong Windows 9x/Me/2000/XP,
Card Service nhan dudc cdc ngudn tai nguyén phan ciing ma né gan
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cho cdc PC Card bing cidch st dung Plug and Play. D61 vdi cac hé
diéu hanh khac, cdc ngudn tai nguyén c6 thé duge cdp phat cho
chugng trinh Card Service st dung mét file text hodc cdc khda chuyén
d6i dong lénh. Trong mét hé théng khong ¢6 tinh ning Plug and Play,
ban phai cdu hinh cdc ngudn tai nguyén phin cing duge gén cho Card
Service vdi su chi y tuong ty nhu ban thudng thite hién khi c&u hinh
mot board ISA. Mac du Card Services khong cho phép hai PC Card
duge gdn cung mét ngdt, nhung khéng cé gi trong ciu tric PCMCIA
ngan nhitng xung djt gia cdc ngudn tai nguyén duge gan cho Card
Service va nhitng ngudn tai nguyén cta cdc thiét bi khdc trong hé
thong.

Ban ¢6 thé cé nhiéu driver Socket Service dugc tai trén modt hé
théng, nhung chi ¢6 mét chuong trinh Card Service. Socket Service
phai luén duge tai trude Card Services. Socket Service va Card Ser-
vice thudng dugc cai sin vao Windows.

Enabler

Bat ké nhiing tinh nang khdc ciia ching, Socket Service va Card
Service khong ¢6 kha nang that sy cdu hinh nhing x4c lap phéin cing
cia cdc PC Card. Cong viée nay dugc dé lai cho mot module phan
mém dugc goi 14 enabler. Enabler nhan nhiing x4c lap c&u hinh dugc
gan bdi Card Services va thit su giao ti€p véi chinh phan cing PC
Card dé xdc lap nhing gid tri thich hgp. Phin mém nay ciing duge
dua vao cdc phién ban Windows von hd trg Plug and Play.

GHI CHU

Windows 9x/Me hode Windows 2000/XP li nhiing he didu hinh vy Hén d5 chay cic thigt bi PC
Card. Vige ket hop quin Iy b3 nhd cao e3p, nhiing tinh ning Plug and Play eda ehing vi vise tich
hgp Card Services vi Socket Service vio hg didu hinh s lim cho tidn trinh cii d3t mét PC Card dé
ding nhu gdn nd vio khe.

Vi du, v6i Windows NT 4.0, ban phdi tit hé thong va khéi dong lai
dé thay d6i PC Card trong mé6t khe. Hon nifa, ¢6 thé khé tim nhitng
driver Windows NT cho nhiéu PC Card trén thij trudgng. DOS c¢d nhing
gidi han tuong ty va doi héi cde driver thi€t bi chuyén dung duge tai
bing céc file khdi dong va CONFIG.SYS va AUTOEXEC.BAT.

Néu ban sé chay cdc PC Card trong DOS, ban phai tai phin mém
Socket Service, Card Service va Enabler mot cdch riéng biét. Nhiing
phan mém nay thu¥ng duge cung cdp bdi nha san xudt hé théng
laptop ho#c notebook trong mét géi duy nhat dé hé trg cde PC Card
chay trén DOS. Mgt khi céc file dé6 duge cai dat, ban vAn phai cai dit
driver c&p DOS cho cdc card ma ban sk dung, driver nay thudng duge
dinh kém vdi card hodc tif nha sdn xuit card.
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NewCard

Ngay 19, thang hai nam 2003 PCMCIA da théng bdo phét trién
mot thong sé ky thuat mdi cé6 tén ma la NEWCARD, vén duge thiét
k& dé cubi cung thay thé& cdc PC Card hién c6 cho nhitng hé thong
xdch tay. NEWCARD dua vao PCI Express va ¢6 kich ¢ giam di, téc
dd ting 1én va chi phi thap hon cac PC Card hién c6. Khong giong
nhu cdc PC Card, NEWCARD dugc thiét ké cho cdc PC di dong va
desktop, c6 thé cho phép cédc thiét bi tuong tu nhau cidm vao va chia
sé gitta cdc hé thong di dong va desktop.

Miac da PCMCIA didn diu nd luc phat trién théng sé ky thuat
NEWCARD, nhung Peripheral Component Interconnect-Special In-
terest Group (PCI-SIG), USB Implementers Forum (USB-IF), va PC
Quality/Ease of Use Roundtable (mét nhém céong nghiép tdp trung
vao viée gidm nhitng yéu ciu ngudi dung cudi) cong tac thuc hién du
4n. Intel va Microsoft nim trong s6 nhitng nhém céng nghiép nay hd
trg viéc phat trién chudn méi, mot s6 doi thu chinh khéc trong cong
nghiép PC ciing vdy. Hinh 8.3 minh hoa mét NEWCARD single-wide
k& bén mot ddong 25 xu dé so sdnh kich cd.

Hinh 8.3. NEWCARD single-wide k& bén mdt dong 25 xu d€ so sénh kich cd.
NEWCARD c6 mot s6 uu diém so v6i cdc PC Card hién c6:

& Tée dé - NEWCARD dua vao céng nghé bus serial PCI Ex-

press don gidn hon va nhanh hon céng nghé bus parallel PCI
hodc ISA ma cdc PC Card st dung,

& Kich cd - Cdc card NEWCARD c6 kich cd gan mdt nita kich
¢d ctia cdc PC Card hién cé va ching cing nhe hon.
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& Chi phi - Bé: vi NEWCARD dia vio cong nghé bus serial, it
chén hoge tin hiéu hon duge yéu cdu, gidm ddng ké chi phi
cua cde linh kién va bd néi.
& Néing luong - Ngusi ta mong doi cdc card NEWCARD doi
hdi it nang luong hon cdc PC Card hién hanh.

& Dé st dung - NEWCARD si dung cdc hé diéu hanh va
driver hién cd, don gidn héa ding ké viéc cai ddt vi edu hinh,

Céc card NEWCARD sé ¢6 sfn véi hai kich ca: single-wide (SW)
va double-wide (DW). Ca hai ¢6 mét chidu dai va bé day chudn, va
duge phan biét chi bing bé day cia card. Ngudi ta mong doi cdc khe
hé trg mot card DW hodc hai card SW. Mot khe hé thong duge thist
k& dé hé trg mot card DW duoc mong doi chda 1&én dén hai card SW.

Béi vi NEWCARD dya vao PCI Express, tinh ¢6 s&n caa cdc khe
NEWCARD trong nhing hé théng phu thuéc vio cic chipset
motherboard hé trg PCI Express dang c¢6 sin. Chu y rang NEWCARD
14 mdt tén méa va khéng phai 1a tén duge &n dinh clia cong nghé, do
do tén s& c¢6 thé thay d6i khi chuidn mdi duge chinh thie théng bdo.

Hai cdu tric serial-bus tdc d cao phd bi&n nhat cho cic PC desk.
top va xdch tay 14 Universal Serial Bus (USB) va IEEE 1394 (IEEE la
vidt tit cia Institute of Electrical and Electronic Engineers), vén
cing dugce goi la i.LINK ho#c FireWire. Mbi loai giao dién c6 sdn
trong hai phién bdn: USB 1.1 va USB 2.0 IEEE 1394a va IEEE 1394b
(con duge goi 1a FireWire 800). Céc ho cdng USB va IEEE 1394 [a cde
céng giao tiép téc dd cao vugt xa nhitng tinh nidng cda céc eéng serial
va parallel chudn cd hon. Ngoai hidu suit, céc cdng mdi hon nay cung
cip sy hgp nhat thist bi IO, nghia 1a tat ca loai thi€t bi ngoai vi
ngodi c6 thé dugc thidt k& dé két ndi véi nhing cdéng nay.

Serial vii Parallel

Xu hudng gin day trong thiét ké bus thiét bi ngoai vi hiéu sudt cao
la sit dung mdt cdu tric serial (n8i ti&p), trong d6 méi lin 1 bit duge
gdi xubng mot dudng day. Bdi vi cau tric parallel si dung 8, 16 day
ho#c nhiéu hon dé gdi céc bit ciing mdt ldc, bus parallel that sy nhanh
hon nhiéu v6i cing mot téc do nhip. Tuy nhién, tang t&éc dé nhip cda
mét ndi két serial d& dang hon nhidu so véi tang tdc dé nhip clla mot
ndi két parallel.

Cédc néi két parallel néi chung bj mot s§ sy 6, sy ¢f 1¢n nh4t 13
nghiéng va rung tin hiéu. Nghiéng va rung la nhing 1y do cdc bus
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parallel tdc d9 cao ching han nhu SCSI (Small Computer System
Interface) giéi han chi trong nhitng khodng cdch ngén la 3 mét hodc it
hon. Van dé 1a mae dia 8 hoac 16 bit dir liéu duge kich thich tir bé phit
cung mét lde, nhung lic né ti€n dén bd thu, su tré do truyén da cung
nhau cho phép mét s6 bit d&€n trude cdc bit khdc. Cdp cang dai, thyi
gian gida cdc bit dau tién va bit cudi cing d&n dau kia cang dalT Su
nghleng tin hi¢u nhu né duge goi ngan ban chay mét téc dd truyén
téc d) cao ho#ic mét cdp dai hon - hoisc cd hai. Sy rung la khuynh
huéng tin hiéu dat dén dién 4p dich ctia né va lo ling trén va dudi
trong mét khodng théi gian ngdn.

Vé6i mot bus serial, dit lidu duge gdi mdi 1an 1 bit. Béi wvi khéng c6
su bdn tam vé khi niaoc mdi bit s& dén, tdc 4o dong bd nhip ¢ the
duge téing ddng ké. Vi dy, t8c dd truyén cao nhat ¢6 thé cé cdce cong
parallel EPP/ECP la ZMBps trong khi cdc cong IEEE 1394a (vén si
dung cdng nghé serial téc d6 cao) hd trg cdc tde dd truyén cao dén
400Mbps (khodng 50MBps) - nhanh hon céde cdng parallel 25 1dn. USB
2.0 ho trg cdc téc do truyén 480Mbps (khoang 60MBps), nhanh hon
cdc cong parallel khodng 30 l4n, va cac cong IEEE 1394b (FireWire
800) mé¢i dat dén tdc d6 truyén cao dén 800 Mbps (hoac khoang
100MBps), nhanh hon cong mdy in parallel khodng 50 14n!

V6i cdc toe do I]hlp cao, cdc tin hiéu parallel ¢6 khuynh huéng
nhiéu vao nhau. LAn n{a, serial ¢6 mét wu diém bdi vi, vdi chi hai

ho#c nhiéu diy tin hiéu, sy giao thoa va nhidu giita cdc day trong cdp
khoéng ddng ké.

Né6i chung, cap parallel dit hon cdp serial. Ngoél nhiéu day phu
can dé tdi nhidu bit song song, cdp ciing phai 6 ciu tric dic biét dé
ngan sy giao thoa va nhiéu giita cdc dlm'ng truyén dit lidu gan ké. Pay
14 mot 1y do ma cdc cap SCSI ngoai rat dit. Khi so sdnh, cdp serial
khong ddt cho 1dm. M4t mat, né ¢é it day hon ddng ké. Ho’n nifa, cdc
yéu cau vé boc don gian hon nhiéu, tham chi v6i cdc t6c do rdt cao.
Bé8i vi diéu nay truyén da ligu ser1a1 mdt cach ddng tin cdy trén cac
khodng cdch dai hon cling dé dang hon, day 14 1y do tai sao cdc giao
dién parallel c¢é cdc chiéu dai cdp khuyén ding ngdn hon cdc giao
dién serial.

Vi nhiing 1y do nay - ngoai nhu cdu céc giao dién thi&t bj ngoai vi
ngoai Plug and Play méi va viéc loai bd cong vat 1y chi chit trén cdc
mdy tinh xdch tay - nhing bus serial hidu suit cao nay da duge phat
trién. USB 12 mdt tinh nidng chuin trén hiu nhu tit ca PC ngay nay
va duge st dung cho hau hét giao dién ngoai tdc db cao da ning, va
né la giao dign ngoai da ning tuong thich nhat, phd bi&n rong rai
nhdt va nhanh nhé't. Ngoaira, IEEE 1394 (thung du‘o‘c got 1a FireWire),
mic du duge st dung chd yéu trong thi trudng nhit dinh - ching han
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nhu két néi cdc may quay video DV (digital video) - cling lan téa sang
nhitng céng dung bing théng cao, ching han nhu cdc may scan db
phin gidi cao va cdc 6 dia aiing ngoai.

Universal Serial Bus (USB)

- Universal Serial Bus (USB) 1a m¢t chudn bus thiét bi ngoai vi
ngoai duge thi€t k&€ d€ mang nhiing tinh ning Plug and Play de gin
cac thiét bi ngoai vi bén ngoal véi PC. USB loai bd nhu cau vé cde
¢éng chuyén dung, glam nhu cdu st dung cdc card I/O chuyén dung
(vd do dé gidm nhu cdu c4du hinh lai hé théng v6i méi thist bi méi
dugc thém vao), va tiét kiém cdc ngudn tai nguyen hé théng quan
trong ching han nhu cdc ngit (IRQ). Bat ké s§ thist bi duge gdn vao
cdc cdng USB ciia mot hé théng, chi mot IRQ dugc yéu cau. Cdac PC
duge trang bi USB cho phép cac thist bi ngoai vi duge tu déng nhan
bi&t va duge cdu hinh ngay khi chding dugc gdn vao ma khéng cin
khdi dong lai hodic chay mdt chugng trinh cai dit. USB cho phep lén
dén 127 thiét bi chay ciing mét luc trén mét bus, véi mot sé thiét bi
ngoai vi chdng han nhu monitor v4 ban phim dong vai tro nhu 1a céc
vi tri plug-in ho#dc hub b8 sung.

Intel da 1a nguti dé xudng USB chinh, va tit ca chipset PC cita né
bdt ddu véi thanh phdn chipset South Brldge PIIX3 (dugc gidi thidu
vao thdng hai 1996} da c6 sy hd trg USB la chudn. Céc nha cung cdp
chipset khdc da cling lam theo, 1am cho USB trd thanh mét tmh nang
chuén cia cdc PC desktop va notebook ngay nay nhu céc cdng serial
va parallel trude ddy. Hau hét cdc hé thdng desktop bit ddu dua USB
tré lai vao giita ném 1996, nhung hau hét cdc desktop da khéng bét
ddu dua vao cdc cdng USB cho dén nam 1998. Pidu d6 chi yéu do bdi
vi mdi cho dén khi Windows 98 duge tung ra méi cé su hd trg diy da
cho USB trong hé diéu hanh.

Sdu cong ty khéc ban dau da lam viéc véi Intel d€ cang phat trién
USB, bao gém Compaq, Digital, IBM, Microsoft, NEC va Northern
Telecom. Nhifng cdng ty nay cung nhau thiét 1ap USB Implementer
Forum (USB-IF) d€ phét trién, hd trg va thic ddy ciu tric USB.

USB-IF da chinh thic tung ra USB 1.0 vio thing giéng 1996, USB
1.1 vao thang chin 1998, va USB 2.0 vaoe théng tu 2000. Ban chinh sita
M hdu nhu 13 mdt sy phéan loai v& mét s§ van dé lién quan dén céc
hub va cdc ving khdc cha thong s6 k¥ thuat. Hau hét cdc thidt bi va
hub tuong thich 1.1, thdm chi néu chiing duge sdn xuit trude khi
thong s6 ky thuat 1.1 duge tung ra. Sy thay déi 16n nhat d4 di cing
vdi su xudt hién cia USB 2.0 vdn nhanh hon USB gdc 40 14n va tuong
thich nguge hoan toan. Cdc cdng USB c¢6 thé dugc trang bi thém cho
cic mdy tinh di cii hon vén thidu cdc b néi USB ldp sén théng qua
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viée st dung mot card PCI add-on (cho cdc mdy tinh desktop) hodc
mdt PC Card trén cidc may tinh notebook tuong thich CardBus. Giita
nam 2002, hau nhu tat cd motherboard desktop ¢6 bén dén sdu (hodc
nhiéu hon) cdc c¢dng USB 2.0 nhu 1a chudn. Hién tai hdu hét cdc
desktop c¢é gilta hai va bon ¢ong USB 2.0 nhu 1a chudn véi cdc hub
ho#ic bd sao chép ¢éng, nhiéu céng hon cé thé duge dé dang thém vao.

Cdc chi tiét ky thugt USB

USB 1.1 chay vdi toc d6 12Mbps (1.5MBps) trén mot ndi két bén
ddy don gian. Bus hd trg 1én dén 127 thiét bi duge két ndi véi modt
root hub va st dung mot tdpd hinh sao xép 16p, duge 14p trén cdc hub
md rong nim trong PC, bt k¥ thi&t bi ngoai vi USB hosc tham chi
cdc hdp hub déc 14p. Chd ¥ réing mic dix chuidn nay cho phép lén dén
127 thiét bi duge néi ké&t, nhung tit cd phai chia sé bing thong
1.5MBps, nghia la d8i v4i moi thi€t bi hién hanh ban thém vao, bus
s&8 chAm di mdt phin, Thyc t&, it ngudi sé c6 hon tam thiét bi duge
ndi két vao bat cd thoi diém nao.

D&i v6i cdc thiét bi ngoai vi téc dé chdm, ching han nhu cac thiét
bi tré va ban phim, USB ¢6 mét kénh con 1.5Mbps chdm hon.

USB sif dung nhirng gi dugce goi 1a sy méa héa dir 1iéu Non Return to
Zero Inverted (NRZI). NRZI la mét phuong phdp ma héa dir liéu
serial trong dé céc s8 1 va s6 0 duge biéu thi bing cac dién ap cao va
thdp d6i nghich dudc xen ké noi khong c6 su quay tré vé mot dién 4p
khong (hodc chudn) gitta cdc bit duge mi héa. Trong kiéu mé héa
NRZI, mot 1 duge biéu thi bdng su khong thay déi trong mide tin hiéu
va mot 0 duge biéu thi mot thay d8i trong muc tin hiéu. Mat chudi cde
sd 0 lam cho dit lidu NRZI chuyén d6i cdc muc tin hiéu cho mdi bit.
Mot chudi cdc s6 1 gidy ra cdc khodng thdi gian dai ma khéng cé
nhitng chuyén ti&p trong dit liéu. Pay 14 mét phuong phdp ma héa
truyén hidu qui béi vi né loai bé nhu cdu cdn thém cac xung nhip vén
lang phi thgi gian va bang thong.

Cdc thist bi USB duge xem 1a cdc hub hodc function ho#c cd hai.
Céc function 1a nhitng thi€t bi riéng 18 gdn vao USB, ching han nhu
mdt ban phim, chudt, camera, mdy in, dién thoai... Cdc hub cung cap
thém cdc diém ndi két véi USB, cho phép gin thém cdc hub ho#c
function. Cdc céng ban ddu trong thi&t bi hé théng duge goi 14 root
hub, va ching 1a di€m khéi ddu cho USB. HAu hét cdc motherboard
¢6 hai, ba ho#ic bén céng USB, bat ky céng nay cé thé duge ndi két
v6i cdc function ho#c cdc hub bé sung. Mot s6 hé théng dit mot hose
hai ¢fng USB trong cic canh cia may tinh rat tién lgi cho nhimng
thiét bi ma ban it khi st dung, ching han nhu cdc camera ky thuat sé
ho#c cdc b doc thé nhé Flash.
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V& co ban cac hub 1a cdc bd tap trung ndi day va qua mot topd kiu
hinh sao, ching cho phép gin nhiédu thi&t bi. Méi diém gén duge goi
1a mét cong (port). Hau hét cdc hub ¢6 bon dén tim céng, nhung cé
thé c6 nhiéu c6ng hon. P& ¢6 thé md rong duge nhidu hon, ban ¢é thé
ndi thém céc hub véi cde cdng trén mot hub hién ¢6. Hub didu khién
viée ndi két va phan phéi nang lugng dén ting function duge ndi két.
Mét hub dién hinh duge minh hoa trong hinh 8.4.

Hinh 8.4. M4t hub USB di€n hinh v&i bn cdng.

Ngoai viéc cung cdp thém cdc socket d& ndi két cdc thiét bi ngoai
vi USB, mét hub c6 thé cung cép ning lugng cho bat ky thiét bi ngoai
vi duge gén vao. Mét hub nhéan biét viéc gdn dong mot thit bi ngoai
vi vi cung cdp t6i thiu cong suat 0.5W trén méi thiét bi ngoai vi
trong su6t qud trinh khdi tao. Dudi sy diéu khién cda phidn mém
driver chinh, hub c6 th€ cung c4p thém céng suit thi&t bi lén dén tai
da 2.5W cho hoat ddng thi€t bi ngoai vi.

L N N NN

Thi thuat

DE dat dugc hoat dbng tin cdy nhé't, ban nén sl dy ng cdc hub
ty cung cdp ndng lugng cdm vio mét adapter AC. Cdc hub
duge cung cdp ndng lugng bAng bus I8y ndng lugng to b8 néi
root hub USB cda PC vd lubn ludn khéng thé cung c&p ning
hugng ddy a8 cho cdc thi€t bi ngén nhidu nang lugng, chdng han
nhu chudt quang.

Mgt hub méi duge gdn vao duge gdn mdt dia chi duy nhat, va céc
hub ¢6 thé duge ndi tAng sdu lén dép nam cdp (xem hinh 8.5). Mét
hub hoat dong dudi dang mdt repeater (b lap) hai chidu va lap lai
cde tin hiéu USB khi duge yéu ciu nguge dong (hudng dén PC) va
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xudi dong (huéng dén thiét bi). Mot hub cling gidm st nhitng tin hiéu
nay va gidi quyét cac giao téc duge xir ly cho chinh né. T4t ca giao téc
khdc dugce lap lai cho cdc thict bi duge ndi két. Mot hub USB 1.1 hd
trg cdc thiét bi ngoai vi 12Mbps (téc do t6i da) va 1.5Mbps (t6c do
thap).

Ban phim it e J
(hub/function) Thié&t bi hé thong

(host/hub)

Dién thoai
(function)

Loa (function)

Hinh 8.5. M@t laptop di€n hinh vdi cdc thiét bi USB c6 thé sit dung nhiéu hub USB
d€ hd trg cac thit bi ngoai vi khdc nhau dugc ndi két véi bat ky hub nao tién Igi
nhat.

Chiéu dai cdp t6i da giita hai thi&t bi c6 téc do t6i da (12Mbps)
hoac mot thiét bi va mot hub 5 mét sit dung cdp boc xodn dbi véi day
¢ 20. Chiéu dai cdp t68i da cho cdc thiét bi toc do thap (1.5Mbps) st
dung day khéng xodn doi 1a 3 mét. Nhirng gidi han khodng cdch nay
ngén hon néu day c¢& ngin hon dugc s dung (xem bang 8.4).

Bang 8.4. Cac chiéu dai cap 16i da vdi cd day

Ca Dién trd (Ohm/Mét Q) Chiéu dai (Mét 16i da)
28 0.232 {¥m 0.81m
26 0.145 {¥Um 1.31m
24 0.091 {¥m 2.08m
22 0.057 {¥m 3.33m
20 0.036 {Im 5.00m

Céc driver USB 2.0 khéng dugc cung cdp véi lan khéi dong dau
tién Windows XP nhung c6 sdn qua cdc ban download cidp nhat hé
thong hoac service pack. Chi viéc st dung tinh nang Windows Update
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de két ndi v6i Microsoft site va download bat ky ban cap nhat khi
can thiét. Cdc card USB 2.0 b8 sung c¢6 thé c6 cdc driver riéng cua
chiung vén sé duge cai dat.

Cdc by néi USB

Bon ki€u by ndi chinh duge xdc dinh cho USB dchic goi la cac bd
ndi Series A, Series B, Mini-A va Mini-B. C4c bd néi A dugc st dung
cho cac ndi két nguge dong gitta mot thiét bi va host hodic mdt hub.
Céc cong USB trén cdc notebook va hub thudng 1a cdc bd ndi Series
A. Cdc by ndi Series B duge thiét ké cho cdc ndi két xudi dong véi
mot thiét bi von c6 cdc cap thdo rdi duge. Trong tat ca cdc trudng
hop, cdc by ndi Mini don gidn nhé hon clia cdc phién ban 16n hon, c6
mdt hé s6 hinh ddng vat ly nhé hon cho céc thi€t bi nhé hon.

Céc phich ¢dm USB vat ly nhé (dic biét cdc phich cim Mini) va
khong giéng nhu mt cdp serial ho#ic parallel dién hinh, phich cim
khﬁng dugc gin bang cdc vit hoidc chia van vit. Khéng c6 cdc chan dé
uon cong hodc bé hay, lam cho cédc thigt bi USB rit than thién trong

viéc 1dp dit va thdo ra. Cdc phich cim USB dugc minh hoa trong
hinh 8.6 trugt vao dang vi tri trén bd néi USB.

o Mini-A
S‘E"e"" A USB socket
USB socket Mini-A
USB plug
USB piug @
Mini-B
USB socket
Series B Mini-B .
USB socket usB plug
Series B
USB plug

Hinh 8.6. Chud&n USB va cdc phich cdm va & cdm Mini Series A va Series B.

Cht y réing mdt 6 cdm (socket) Mini-A/B 1a mdt socket hai cong
dung c6 thé chdp nhan cdc phich ¢Am Mini-A ho#c Mini-B. Céc phich
cdm va socket Mini méi hon c¢é cdc phan plastic bén trong cdc by nédi
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duge bat budc phii tao md mau nhu duge trinh bay trong bdng 8.5.
Cac phich cdm va socket mini dugc thiét k& cho nhiing hé théng cue
k¥ nhé, chdng han nhu cdc PDA va dién thoai di déng, va thudng
khéng duge si dung trén cdc hé théng c¢6 kich ¢d laptop hofic thim
chi notebook.

Béng 8.5. Tao md mau cho cac phich cdm va 6 c¢dm Mini USB

Bo ndi Mau
Socket Mini-A Tring
Phich cidm Mini-A Tring
Sacket Mini-B Den
Phich cdm Mini-B Den
Socket Mini-AB Xam

Cac bang 8.6 va 8.7 trinh bay so d0 chédn cho cap bd ndi va edp
USB. Cac notebook ¢6 cdc b ndoi USB e¢6 mot hosic hai bd ndi Series
A trén mét sau hoic cic canh clia hé théng.

Béng 8.6. So A6 chan bd ndi USB cho cdc bd ndi Series A/B

Chén Tén tin hiéu Miu déy Chu thich
i Vbus Do Cong suat bus
2 - Data Tring Truyén dif lidu
3 + Data Xanh lyc Truyén dit liéu
4 Ground Den Tiép dat cap
Shelf Shield - Day xa

Bang 8.7. So df chdn bd ndi USB cho cdc hd ndi Mini-AB
Chdn Tén tin hiéu Mau diy Chd thich
1 Vbus po CBng sudt bus
2 - Data Tring Truyén dir lidu
3 + Data Xanh luc Truyén dif ligu
4 ID - Nhin biét A/B
5 Ground Pen Ti#p dat cép
Shell Shield - Déy xa

USB tuan theo thong s6 k¥ thuat Plug and Play (PnP) cda Intel ké
ca cdm néng (hot-plugging), nghia 13 cdc thigt bi cé thé duge cim
dong ma khoéng can tdt ngudn hoic khdi dong lai hé théng. Chi viéc
cim thi&t bi vao va bd didu khién USB trong PC phéit hién va tu
ddng xdc dinh va cdp phéat cdc ngudn tii nguyén va driver duge yéu
ciu. P& ngin mdt dit lidu véi cdc § dia va thiét bi luu trir USB, khi
thdo ching ra biing hoan ddi néng, ban can st dung tinh ning Eject
Hardware or Safely Remove Hardware trong khay hé thing Win-
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dows. Nhép thiét bi, chon Stop, nhap OK va doi hé théng cho biét
réing thiét bi da duge dimg cho d&n khi ban thdo né ra.

Su hd trg USB cing duge yéu cdu trong BIOS cho cdc thiét bi
chang han nhu cac ban phim va chugt. Su hé trg nay duge dua vao
trong tit cd hé théng méi v6i cac cdng USB 14p sén. Céc PC Card
cing c6 san dé thém USB vao cdc laptop va notebook vén khéng dua
n6 vao nhu 1a chuin. Cée thiét bi ngoai vi USB bao gém cée may in, §
dia quang, modem, mdy scan, dién thoai, joystick (ciAn didu khién),
ban phim va thiét b tré ching han nhu chudt va trackball.

M4t tién ich mién phi ¢6 tén 1a USBready c6 sin tir site www.usb.org
ki€m tra phin cing va phin mém cia hé théng va cho ban biét vé
nhing tinh nang ctia USB ciia hé théng. Mot tinh nang thd vi cta
USB la nhing gigi han nhat dinh, cdc thiét b duge gdn vao cé thé
duge cung cdp nang lugng béi bus USB. Cac khia canh PnP cia USB
cho phép hé théng truy van céc thiét bi ngoai vi duge gidn vao vé céc
yéu cdu cdbng suit cia ching va dua ra mbt cdnh bdo n&u cdc muc
cdng sudt c6 sin bi vugt qué. Pidu nay quan trong d8i véi USB khi né
duge st dung cho cdc hé théng xach tay bdi vi nang lugng pin duge
cép phdt dé€ chay cdc thigt bi ngoai vi ngoai ¢6 thé bi gi6¢i han. P&
tranh st dung hét ning luong khi ndi két cdc thist bi USB, s dung
mot hub ty cung cip nang luong.

Mot uu di€m khéc trong nhitng uu diém coa thong s6 k§ thuat USB
14 thiét bi ngoai vi ty nhan dang, mét tinh ning lam dé dang ddng k&
viée cai dit bdi vi ban khéong cdn phai xdc 1ap cac ID hodc dinh danh
duy nhat cho mdi thiét bj ngoai vi - USB tu déng xa 1y didu dé.

Mgt trong nhilng wu di€m 16n nhat cia mot giao dién chiang han
nhu USB 1a né dodi héi chi mét ngdt (IRQ) duy nhat tir hé théng. Do
dé, ban ¢6 thé két nai lén dén 127 thist bi va ching s& khéng sit dung
cdc ngit riéng biét nhu ¢é thé néu mdi thist bi d& dugc néi két trén
mét giao dién riéng biét. Pay 1a mot lgi ich 16n cda giao dién USB.

USB 2.0

USB 2.0 12 mdt phan mé réng tuong thich nguoc cda thong s6 ky
thuat USB 1.1 vén st dung cing cdc cdp, bd nbi va giao dién phén
mém nhung chay nhanh hon cac phién ban 1.0 va 1.1 40 lan. Téc do
cao cho phép cdc thiét bi ngoai vi hiéu suit cao, ching han nhu cac
camera Web/hdi thoai video, mdy scan do phan gidi cao hon va méy
in nhanh hon, duge néi két bén ngoai véi ciing mét su cai dit Plug
and Play dé dang cda cdc thist bi ngoai vi USB hién hanh. T¥ quan
diém nguoi dung cudi, USB 2.0 lam viée chinh xdc giéng nhu 1.1 - chi
nhanh hon va v6i nhitng thiét bi cé sfn thd vi hon, hiéu suat cao hon.
T&t ca USB 1.1 hién ¢6 lam viéce trong mét bus USB 2.0 bédi vi USB
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2.0 ho trg tat ca néi két toc do cham hon. Cac téc do dir litu USB
duge trinh bay trong bang 8.8.

Bang 8.8. Cac tdc dd dir liu USB

Giao dién Thuat ngi téc do S0 Megabit S Megabyte mbi gidy
moi gidy

USB 1.1 Low speed (t6c d6 thdp) 1.5Mbps 0.1875MBps

USB 1.1 Full speed (t6c do t6i da) 12Mbps 1.5MBps

USB 2.0 High speed (toc d cao)  480Mbps 60MBps

Lam thé nao ma chi nhin thodng qua ban ¢6 thé biét dugc cdc thidt
bi nao duge thiét k& dé ho trg chudn USB 1.1 véi chuin USB 2.0
nhanh hon? USB Implementer's Forum (USB-IF) s& hitu va kiém so4t
chudn USB d4 gi6i thiéu cdc 16g6 méi vao cudi niam 200 cho cdc san
pham da vugt qua cdc cubckt chimg nhan cia né. Céc 16gd méi duge
minh hoa trong hinh 8.7.

Hinh 8.7. L6gd (irdi) twong thich USB 1.1 USB-IF mdi so vdi 16gd (phai) tuong thich
USB 2.0 USB-IF mdi.

Nhu ban c6 thé thay tir hinh 8.7, USB 1.1 don gidn dugc goi la
"USB" va USB 2.0 bay gi¢ dugc goi 1a "Hi-Speed USB".

Céc cdp, bd noi, hub va thiét bi ngoai vi USB cing c6 thé dugc
nhan dang bang nhing biéu tugng nhu duge minh hoa trong hinh 8.8.
Ky hiéu "dau cong" dugc thém vao biéu tugng & trén biéu thi ring
cong hodc thiét bi hé trg USB 2.0 (USB Hi-Speed) ngoai su hd trg 1.1
chuén.

-~

Hb trg USB 1.x

Hb trg USB 2.0 va 1.x

Hinh 8.8. Nhifng bi€u tugng nay nhan bi€t cdc cap, bo noi, hub va thiét bi ngoai vi
USB.

Chd y ring nhing huéng dan biéu tugng nay khong 4p dung cho
céc cap hodc by noi USB bdi vi thiét ké cap va by ndi da khong thay
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déi tit USB 1.1 dén 2.0. Cac cdp phdi st dung biéu tugng chudn
(khéng ¢6 ky hiéu "dau cong") va tit cid cdp von hd trg USB 1.1 ciing
hé trg 2.0.

USB On-The-Go

Vao thang mudi hai 2001, USB-IF di tung ra mé6t chudn bé sung
cho chuan USB 2.0 dugc goi 12 USB On-The-Go. Chuén nay da duge
thiét k& dé gidi quyét khi€m khuyét chinh ciia USB - réing mot PC
bat bude phai chuyén dit lidu giita hai thiét bi. Néi cdch khée, ban
khong thé két ndi hai camera lai v6i nhau va chuyén hinh 4nh giita
chung ma khéng can dén modt notebook sdp dat viée truyén. V&i USB
On-The-Go, cdc thiét bi von phl hop vdi thong sé ky thuit s van
lam viéec mdt cach binh thudng khi ching duge két ndi véi mot note-
book, nhung chang ciing sé ¢6 thém nhiing tinh ning khi dugc két ndi
v6i nhitng thi&t bi khdc hd trg chudn nay.

Mic du tinh nfing nay cling lam viéc vdi cde thiét bi ngoai vi
notebook, nhung né di duge bd sung chd yéu dé gidi quyét cdc vaAn dé
st dung cdc thiét bi USB trong linh vitc dién t tiéu dung, trong khi
mot notebook cé thé khong ¢é sdn. Bang cdch sit dung chudn nay, cdc
thiét bi chang han nhu cdc may ghi video k¥ thuit s s& c¢6 thé két
ndi v4i nhitng may ghi khac dé chuyén cdc bd phim hozc chuong trinh
dugc ghi, cdc muc chdng han nhu personal organizers sé ¢6 thé chuyén
dif liéu sang nhiing organizers khdc... Viéc bd sung chuin "On-The-
Go" cho USB 2.0 sé& cadi thién ddng ké viéc sit dung va nhitng tinh
nang cda USB trong PC notebook va trong thi trugng dién td tiéu
dang.

Cdc Adapter USB

Néu ban van cé cdc thiét bi ngoai vi d¥i ¢ii hon vA ban vAn muén
tan dung bd ndi USB trén motherboard. Cé sdn mot s6 bd déi tin
hidu hoic adapter. Céc céng ty ching han nhu Belkin va nhitng céng
ty khdc hién ¢6 nhitng adapter thudc cdc loai sau day:

» USB - parallel (mdy in)
& USB - serial

& USB - SCSI

& USB - Ethernet

® USB - ban phim/chudt
& USB - TV/Video

Nhirng adapter nay thudng trong gidng nhu mét cdp vdi mot bd ndi
USB & mdt ddu (ma ban cim vao céng USB) va nhiing b néi giao
dién khéce & ddu kia. Cé nhiédu diéu hon cho nhitng thiét bi nay khéng
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chi don thudn 12 mét cdp: Cac mach dién ti hoat déng dugc che gidu
trong mét module doc theo cdp hose ddi khi duge nhét vao mét trong
cdc dau edp. Cdc mach dién ti duge cung cdp niang luong bdi bus USB
va chuyén dai cdc tin hiéu thanh giao dién khac thich hgp. C6 mot s&
khuyét di€m cho nhitng adapter nay. Mt la chi phi - ching thudng cé
gi 50-1008 trd lén. Cé thé khé khian khi bé ra 70$ cho mdt adapter
USB - parallel dé diéu khién mét mdy in ma chi ¢6 gid gap doi s6
tién dé6. Ngoai ra, eling ¢6 nhitng gi6¢i han khdec. Vi du, cdc bo d8i USB
- parallel hoat dong véi chi cdc may in chd khéng phai cac thiét bi
dugc két ndi parallel khdc, chdng han nhu cdc mAy scan, camera, 6
dia ngoai... Trude khi mua mot trong nhitng adapter nay, hay chic
chdn né sé lam viéc véi thiét bi hosic cdc thi€t bi ma ban da du tinh.
Néu ban cédn st dung nhiéu thiét bi khong phai USB véi hé théng,
hiy xem xét cdc hub USB déc biét von cang chita cdc t6 hgp loai céng
USB khéc. Nhirng hub d4c biét nay dit hon edc hub chi USB nhung ré
hon chi phi k&t hgp cia mgt hub USB tuong duong va hai hoac nhiéu
adapter USB.

C6 san mdt loai adapter khdc 1a mot cdp direct-connect bridge,
cho phép ban két ndi hai PC duge trang bi USB truc tiép lai véi nhau
bang cdch sit dung USB lam mét mang. Nhitng adapter nay phd bién
cho nhitng ngudi choi cdc game danh cho hai nguti chol, v61 moéi ngusi
choi trén hé théng riéng clia minh, Mét céng dung khéc 1a chuyén cdc
file béi vi ndi két nay thudng lam viéc ciing tdt hosic t6t hon nédi két
parallel tryc tiép ma ¢6 thé duge sit dung bing cdch khdc. Ciing ¢é
sén 1a cdc hop chuyén (switchbox) USB cho phép mét thiét bi ngoai
vi dugc chia sé gitta hai hoic nhiéu bus USB. Chda ¥ rding cdc cdp néi
két tryc tiép (direct-connect) vA hdép chuyén USB vé miat ki thuil
khong duge phép nhu 14 mot phan clia théng sd ky thuit USB, mac
du ching hién hau.

Cdc PC khéng thita k&

USB s& trd nén phé bi€n hon trong tuong lai khi ngay cang nhiéu
hé théng khong thita k&€ dugc phan phoi. Mot PC khong thira ké 1a
mdot PC thigu bat ky thanh phan vén da duge két néi véi hodc 1a mot
phan clia bus ISA truyén théng. V& co ban diéu nay bao gém chip
Super 1/0 chudn vdn tich hgp cdc két néi serial, parallel, ban phim,
chudt 8 dia mém va nhing ndi két khac. Mat hé théng khong thira k&
do dé sé thidu cdc bd ndi serial, parallel, va ban phim/chudt chudn &
mit sau, va cling s& khong cé mot b didu khién § dia mém tich hop.
Nhitng thiét bi truéc day duge két ndi véi cde cdng nay thay vao dé
phdi duge k&t ndi qua giao dién USB, ATA/IDE, PCI va nhitng giao
dién khde.
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Céc hé théng khong thia ké ngay cang trd nén phd bién, dic biét
trong cdc hé thong laptop/notebook. Hau hét tir bé cdc cong serial va
parallel truyén théng ciing nhu cdc cdng ban phim/chudt ngoai cho
USB va/hoac IEEE 1394 (FireWire) thay vao d6. Dé ba ddp cho su
mat mdt cdc giao dién ngodi khac, hadu hét cdc motherboard khéng
thira k& sé ¢4 1én dén bdn hoac nhiéu by ndi USB tich hgp trén mot
hoac hai bus.

IEEE 1394 (FiraWire hodc I.LINK)

Institute of Electrical and Electronic Engineers Standards Board
d4d gidgt thidu IEEE 1394 (hodic viét tit 1a 1394) vao cudi ndm 1995, S6
nay bdt ngudn ti viée diéu nay ngdu nhién 1a chudn tht 1.394 ma
board da xudt bdan. Né 1a két qui cia nhitng yéu cdu di chuyén dir liéu
16n cGa cdc thiét bi da phuong tién audio va video ngay nay. Lgi ich
chinh ctua 1394 1a né cuc ky nhanh; chudn hién hanh hé trg cdc téc dé
truyén dit liéu lén dén 400Mbps (1394a) hoc 800Mbps (cdc phan thuc
thi 1394b trude day)

Cdc chudn 1394

Phién ban théng dung nhat cia chuin 1394 that sy duge goi la
1394a, hodc ddi khi duoe goi 1a 1394a-2000 (cho ndm ma phién ban
nay da dugc chdp thuin). Chuan 1394 d3 duge gigi thidu dé& gidi quyét
nhitng vdn dé vé kha néng lién tac va tinh tuong thich trong chudn

1394 goc; né s dung cung . o o ndi va hd trg cing cac tdc do nhu
chuin 1394 goc.
Chuan 1394b nhanh hon i Lige gidi thidu vao ddu nam 2003. Ban

dau, 1394b hd trg cac t8c do truyén 800Mbps, nhung cic phién ban
sau nay cda chuan cé thé dat d&n tdc dé 1én dén 3.200Mbps. 1394b s&
cé thé dal d€n nhitng téc dd cao hon nhiéu so véi chudn 1394/1394a
hién hanh bdi vi né cliing s& hd trg nhing céng nghé mang ching han
nhuf cdp sgi quang thuy tinh va nhuya va cap Category 5 UTP, ting
khoang cdch khi cdap Category 5 dugc sit dung giita cac thiét bi va
nhitng cdi tién trong truyén tin hiéu. 1394 s& tuong thich nguge diy
dui véi cdc thigt bi 1394a. 1394 con dugce goi bing hai tén goi phd bién
khde: i.LINK va FireWire. i.LINK la mot tén IEEE 1394 duge thiét
lap béi Sony nhdm nd lue didt mdt tén than thién ngudi dung hon
trén cong nghé IEEE 1394. HAu hét cdc cong ty vOn san xudt cdc sdn
pham 1394 cho cdc PC da chdp thuin sang kién tén mdéi nay. Ban
dau, thuat ngit FireWire da 12 mot thuong hiéu cia riéng Apple ma
Apple da didng ky ban quyén cho cdc nha cung cép trén co sd phi. Tuy
nhién, vao thang ndm 2002, Apple va 1394 Trade Association d& thong
bdo mét hop ddng nham cho phép hiép hdi thuong mai cung cap céc
bdn quyén diang ky khong phi cho thuong hidu FireWire trén cdc san
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phdm tuong thich 1394 vén vugt qua céc cudc kiém tra cia hiép hoi
thuong mai. Apple ti€p tuc s dung FireWire nhu la thuit ngir ti€p
thi ctia né cho cdc thiét bi IEEE 1394. FireWire 400 4m chi dén céc
sén phdm tuong thich IEEE 1394a caa Apple, trong khi FireWire 800
4m chi dén cdc sdn phdm tuong thich IEEE 1394b cia Apple. Intel da
luén diang ky ban quyén USB trén co sé mién phi bdn quyén téc gia.

Cdc chi tiét ky thudt 1394a

Chuidn IEEE 1394a hién tbén tai véi ba téc do truyén tin hiéu -
100Mbps, 200Mbps, va 400Mbps (12 5MBps, 25MBps, va 50MBps). T61
da 63 thiét bi c6 thé duge két néi véi card adapter IEEE 1394 béng
xich vong ho#c phan nhanh. Céc thiét bi 1394 khong giéng nhu céc
thigt bi USB, c6 thé duge st dung trong mot chudi vong cdnh hoa ma
khong can sl dung mot hub mic du cdc hub duge khuyén dung cho
nhiing thi€t bi von sé dugce hodn déi néng. Céc cdp cho cdc thiét bi
IEEE 1394a s dung cdc bd ndi bét ngudén tir Nintendo GameBoy va
gdm séu day dan: Bon day truyén di liéu va hai day dan dién. N6i
ké&t v6i motherboard duge thuc hién bing mot giao dién IEEE 1394a
chuyén dung hoac bdi mot card adapter PC Card. Hinh 8.9 minh hoa
cép, socket va by ndi 1394a.

Cﬁngﬂséu chan Cap sdu chan chuin
IEEE-1394 IEEE-1394

Céap bon chan IEEE-
1394 dugc sit dung
trén cdc mdy quay DV

——
—

AN

Hinh 8.9. Cdng IEEE 1394a, b ndi cap 6 chén, va mot b ndi cdp 4 chan.

Bus 1394 da bit ngudn tit bus FireWire dugc phét trién ban dau bdi

Apple va Texas Instruments, va né cing la mot phan cda chudn Se-
rial SCSI.

1394a s dung mot cdp sdu day don gidn vdi hai cdp dudng xung
nhip va dudng truyén dit liéu khdc nhau cong vdi hai dudng dién
nang; cdp bon day dugc minh hoa trong hinh 8.9 dugc st dung vdi cac
thiét bi tu cung cdp ning lugng, chdng han nhu cdc mady quay DV.
Tuong tu nhu véi USB, 1394 hoan toan PnP, ké cé tinh néng hodn déi
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néng (gén vao va thdo ra céc thanh phan ma khéng can tét ngudn.
Khéng gidng nhu bus SCSI parallel phic tap hon nhiéu, 1394 khéng
doi hoi su két thuc phiic tap va cde thidt bi duge két néi véi bus cé
thé tiéu thy céng suit dién 1én dén 1.5 amp. 1394a ¢6 hiéu sudt bing
hodc 16n hon so véi ultra-vide SCSI v6i mot ndi k&t r& hon va it phde
tap hon nhiéu.

1394 dugc xdy dung trén mot topd xich vong va phan nhdanh va né
cung cdp lén dén 63 nut véi mot chudi 1&n dén 16 thist bi trén mébi
nit. Néu digu dé khong dii, chudn ciing doi héi 1én d&n 1.023 bus duge
tao cu ndi, diéu nay c6 thé lién thong hon 64.000 nt. Ngoai ra, nhy
véi SCSI, 1394 6 the hd trg cde thiét bi ¢6 nhing toc d6 dit liéu khae
nhau trén cing mét bus. Céc adapter 1394 ¢6 ba nat, titng nat ¢é thé
hé trg 16 thiét bi trong mot kidu sip x&p chudi vong canh hoa. Mot
s6 adapter 1394 ciing hd trg cdc thiét bi 1394 trong.

Cac loai thiét bi ¢6 thé duge k&t ndi véi PC qua 1394 cé th& bao
hém chi y&u edc camera video va thist bi bién tap ciing nhu tit ca
dang & dia, bao gbm & dia cing, § quang va 8 mém. Cdc camera ky
thudt s8, 6 bang, va méy scan 4o phan gidi cao va nhiéu thiét bi ngoai
vi tdc d cao khdc von c6 1394 ciing ¢6 nhiing giao dién dugc cai sdn.
Bus 1394 xuét hién trong mét s§ may tinh desktop va xach tay nhu 1a
mot sy thay thé hodc b3 sung che cdc bus tdc dé cao ngoai khic,
chdng han nhu USB hoic SCSI.

Céc chipset va adapter PC Card cho bus 1394 ¢6 sin tif mét s§ nha
s&n xudt bao gom mét s§ model vén hd trg 1394 va cac loai ¢éng khic
trong mét khe. Microsoft da phat trién cdc driver d€ hd trg 1394
trong Windows 9x trd lén, ké ¢4 Windows XP. Céc thi&t bi phé bién
nhit v&n phi hop véi chudn IEEE 1894 chd yéu 1a céc mdy quay phim
xéch tay va VCR c¢6 tinh nang video ky thuat s6. Sony la trong s& nha
sédn xuft ddu tién tung ra cc thi&t bi nhu vay, voi tén i.LINK, Tuy
nhién, theo ki€u Sony dién hinh, cdc san ph&m cta né c6 mét bd ndi
bén day duy nhat doi héi diy adapter 6 chan - 4 chan da duge su
dung v6i mot s6 PC Card IEEE 1394 va Sony tham chi khéng goi né
12 IEEE 1394 ho#ic FireWire - né d4 tao tén goi riéng ctia né (i.LINK)
thay vao d6. Hay nh¢ ring cho dii né dugc goi la IEEE 1394, FireWire
hodc i.LINK thi né déu la cting m¢t thi. Céc san phdm DV si dung
1394 clng c¢6 sdn t Panasonic, Sharp, Matsushite va nhitng hing
khéc. Cdc ¢ng dung IEEE 1394 khéng phdi mdy tinh bao gbém cac
thiét bi hoi thoai DV, cdc ludng dit lidu audio va video vé tinh, cdc bd
tong hop audio, DVD va nhitng § dia téc d6 cao khéc.

Do sy nhdn manh DV hién hanh cho cdc thist bi ngoai vi IEEE

1394, nhiéu PC Card FireWire hién duge cung cfp dinh kém véi phén
mém thu va bién tdp DV. V6i mot thist bi thu hoe ghi DV, nhimng
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thanh phan nay cung cdp nhitng tinh néng bién tap video va léng
tiéng ddng ké trén hé thdng. Di nhién, ban cdn khd ning két néi /O
IEEE 1394, diay 1a mét tinh nang dang phat trién nhung van hoi hiém
trén cac motherboard hién hanh.

Cdc chi tiét ky thugt IEEE 1394b

IEEE 1394b 1a thé hé thu hai cia chudn 1394 véi cac sdn pham dau
tién (6 dia cing ngoai ¢6 hiéu suat cao) da duge gidi thidu vao thang
giéng 2003. IEEE 1394b st dung mdt trong hai cdap va bd ndi 9 chin
méi dé hod trg cdic tée dd 800Mbps - 3.200Mbps vdi cap sgi dong hoic
sgi quang. Ngoai viée hé trg cdc toc dd truyén nhanh hon, 1394b c¢é
nhitng tinh ning méi khac, bao gdm nhitng tinh ning sau day:

¥ Cdc vong ty chita tri. Néu ban két néi cac thiét bi 1394b lai
vdi nhau mét cach khéng pha hop dé tao mét vong logic, giao
dién stta chita si cé thay vi bi héng nhu véi 1394a.

& Pon cong kép lien tuc. Trong hai cdp déy duoc st dung, moi
cdp truyén di litu dén thiét bi khdc dé téc dé vdn khéng dbi.

& H3 tro cap mang sgi quang va CATS5 ciing nhu cap déng
1394a va 1394b chudn.

& Phén kénh cdc tin hitu duoc cdi thién dé hé trg su thue thi
nhanh hon vé ede khodng cdch cdap dai hon.

& Hb trg cap CATS, mdce du né st dung edc cdp trén cde chén
1 va 2 va 7 va 8 chi d€ dgt duge d¢ tin edy cao hon. N6 ciing
khéng doi héi cde cdp bdt chéo (crossover cable).

Nhiing phan thue thi ban dau cia IEEE 1394a s& dung mat giao
dién chin day mdi v6i hai cip diy truyén tin hidu. Tuy nhién, d€ cho
phép mét cdng 1394a két ndi vdi cde thi€t bi tuong thich 1394a, hai
phién bdn khéc nhau clia c6ng 1394b duge s dung:

& Beta
& Bilingual (song ngit)

Céac bd ndi Beta hd trg chi cdc thiét bi 1394b, trong khi cdc bd néi
bilingual ¢6 thé hé trg céc thiét bi 1394b va 1394a. Nhu duge minh
hoa trong hinh 8.10. cdc bd ndi v& cdp ¢é cing mdt s¢ d6 chdn nhung
duge khéa khédce nhau.
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I T
B néicap
1394b
] I
O cdm bilingual (ch&p
nhén cdc cap beta va ,
cap thira ké) O cdm beta

Hinh 8.10. Cac b ndi va cdp 1394b bilingual va beta. Nhifu phan thyc thi 1394b sit
dyng ca hai loai bd néi.

Chu ¥ ring cdc 8 cdm va cap bilingual ¢6 mét ranh hep hon céc &
cdm va cép beta. Bleu nay ngdn cédc cdp dugc thiét ké cho céc thiét bi
1394a dugc ndi v6i 6 cdm beta. Hinh 8.11 so sdnh mot cdp beta - beta
1394b vé6i cac cédp bilingual - 1394a.

Bo ndi beta
(ranh réng)

9 chan 9chén

Bd néi
bilingual
(rdnh hep)
4 chan

9 chan
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9 chan 6 chan

Hinh 8.11. Mgt cép beta - beta (hinh trén) véi cac thiét bj bilingual - 4 chan (hinh
giifta) va cdc thiét bj 1394a bilingual - 6 chan (hinh dudi).

So sdnh IEEE 1394a va USB 1.1/2.0

Do tinh tuong dong vé hinh ddng va chic nang cia USB va 1394,
da c6 mot sy nhdm 14n nao d6 vé hai chudn nay. Bing 8.9 tém tdt céc
diém khéc biét gitta hai céng nghé nay.

Bang 8.9. So sdnh IEEE 1394a va u-

IEEE 1394a [1] IEEE 1394b [2] USB 1.1 USB 2.0

PC host dugc yéu Khéng Khéng Co C6/Khéng [3]

cau

S6 thiét bj t6i da 63 63 127 127

Co thé hoan ddi Cé C6 C6 ()

néng (hot-

swappable)

Chiéu dai cap tdi 4.5 mét 4.5 mét 5 mét 5 mét

da gilla céc thiét

bi

T6c do truyén 400Mbps 800Mbps 12Mbps 480Mbps

(50MBps) (100MBps) (1.5MBps) (60MBps)

Céc thiét bj dién Cdc mdy quay T4t cd thi€t bj Cdc ban phim: T4t ci thiét bi

hinh phim DV, cdc cam- 1394a chudt; joystick; USB 1.1; cac may
era ky thudt sg; camera ky thudt quay phim DV;
HDTV; cdc set-top s6; 6 dia cing; HDTV; set-top
box, 6 dia ciing; modem; mdy in; box; nhac cu
mdy scan; nhac may scan
cu

[1] IEEE 1394a con dugc goi 1a FireWire 400 hoic i.LINK.
[2] IEEE 1394b con dudc goi la FireWire 800.

[3] Khong c6 USB On-The-Go

[4] DAng 9 chan; 100 mét c6 sgi quang.
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Trugc day, céc cfng giao ti€p cd bdn nhdt trong bat ky hé théng
PC da la cdc cOng serial va parallel; tuy nhién, nhitng céng nay nhanh

chéng bién m4t khéi nhitng hé thdng laptOpfnotebook mdi hon dé€ wu
tién cho USB.

Céc cdng serial (cdn duge goi 1a cdc cdng glao tiép hoic cdng COM)
ban diu dugc si dung cho nhiing thit bj vén phai giao ti€p hai chiéu
vdi hé thong Cédc thiét bi nhu vy bao gém cac modem chudt, may
scan, by s6 héa (digitizer) va bdt ky thiét b1 khdc vén "giao ti€p" va
nhén théng tin tit PC notebook. Cac chudn céng parallel méi hon bay

gi¢ cho phép cdng parallel thue hién cdc cude giao tiép hai chiéu téc
do cao.

Mgt s0 cong ty sdn xudt nhitng chuong trinh giao tiép vén thuc
hién céc cuoc truyén téc dé cao gilta cac hé théng PC notebook st
dung cédc cong serial hodic parallel. C4c phién bdn cGa nhitng chuong
trinh chuyén file nay di duge dinh kém véi DOS 6.0 trd 1én (Interlink)
va Windows 95 va cdc phién ban mdi hon (DCC - Direct Cable Con-
nection). Hién tai, ¢6 rdt nhiéu sdn phdm trén thi trudng si dung
khong truyén thong cdng parallel. Vi dy, ban cé thé mua cdc adapter
mang, § dia mém dung lugng cao, 8 dia CD-ROM, may scan va thiét bi
sao luu bing dugc ndi két vdi céng parallel.

Cdc téc vu truée day duge thuc hién bling cdc cdng serial va paral-
lel ngay cang duge thuc hién bdi cdc loai céng méi hon, ching han
nhu USB va IEEE 1394, nhung trong thdi gian sdp tdi, cdc loai ebng
thita k& va c8ng mdi hon sé ti€p tuc trd thanh céc loai giao dién VO
quan trong.

- C4c cimg Serlal

Giao dién serial khong ddng b§ dd duge thigt k& nhu 1a mot cdng
giao ti8p gia cdc hé thdng. Khong déng bd (asynchronous) nghia 1a
khong hién dién tin hiéu ddng by héa ho#c déng bd nhip, do d6 céc
ky ty ¢6 thé duge gdi v6i bat ky khodng céch thoi gian tuy y.

Mdi ky ty von duge gdi trén mot ndi két serial duge tao khung bdi
mdt tin hidu bdt ddu va tin hiéu ditng chudn. Mt 0 bit duge goi 1a bit
b&t ddu (start bit), ddng trudc mdi ky tu d€ cho hé thong nhan bi&t
réng t4m bit ti€p theo tao thanh mot byte dif lidu. Mot hodic hai bit
ditng (stop bit) theo sau ky ty d& bdo hidu riing ky tu da duge gdi.
dau nhén cha su giao tiép, cdce ky tu duge nhan biét bdi tin hidu bt
dAu va tin hiéu dimg thay vi bdi thdi gian dén cia ching. Giao dién
khong dong bd dinh huéng k¥ tu va c6 khodng 20% hao phi cho thong
tin phu_cdn d€ nhan dang mdi ky ty.
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Serial (nm tlep) dm chi dén dit liéu vén duge gdi trén mot dudng
diy véi mdi bit xép hang trong mét chudi khi cac bit dugc gdi. Kiéu
g1a0 ti€p nay duge s dung trén hé thong dién thoai bdi vi né cung
cadp mét dudng day cho dir liéu theo mdi huéng.

Cdc vi tri dién hinh cho cdc cong Serial

Céc hé thong laptop dién hinh c6 mot cc?ng serial v6i by noi duge
dat thudng ¢ mat sau cia hé théng. Cdc cdng serial 14p sdn dugc diéu
khién bdi mot chip Super I/O trén motherboard hosc mot chip South
Bridge dugc tich hgp trong cédc thiét bi motherboard mdi nhat.

Né&u ban cidn nhiéu céng serial hon hé théng ¢6 nhu 1a chuén, hoic
néu notebook cia ban da khéng c6 mot cdng serial g1 cd, ban c6 thé
mua cdc PC Card cong serial mjt cdng hodc nhiéu cdng.

Chi y ring cdc modem trén PC Card ciing ¢6 mdt céng serial 1dp
sén trén card nhu 12 mdt phan clia mach modem. Hinh 8.12 minh hoa
b ndi DB 9 chan chudn dugc si dung véi cdc cdng serial ngoai hién
dai.nhat.

Carrier Detect

Receive Data

Transmit Data

) Data Terminal Ready

Thigt b Signal Ground
neps Data Set Ready

Request To Send

Clear To Send

H'l! Indicator

& A

B{ ndi cong
Serial

Dioi~NjO il wW|N |-

Hinh 8.12. Cdc thong sd' b ndi c6ng serial 9 chan (ki€u AT) hién dai.
Hinh 8.13 minh hoa phién ban 25 chan chuédn géc.
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13121110 8 8 7 8 5 4 3 2 1

&

- Trangmit Currant Loop Data 11
__NC 12
Thié&t bi ngoai Ne = B{ ndi cng Serial
NC 14
NC 15
NC 16
NC 17
+ Recelve Current Loop Data e
NC 19
Oata Terminal Ready 20
NC F3)
ﬂn!m 22
NC 23
NC 24
- Recaive Current Loop Retum s

Hinh 8.13. C4c thong s6 bd ndi clng serial 25 chan géc.

Céc cbng serial két ndi véi nhiéu thi€t bi khdc nhau, ching han
nhu cdc modem, méy vé (plotter), mdy in, nhitng mdy tinh khac, bd
doc ma vach, thang do va mach diéu khién thiét bi.

Théng s6 chinh thic dé nghi mot chiéu dai cdp t6i da 1a 50 feet.
Yé&u td giéi han 1a téng dién dung tdi cia cdp va cdc mach vao giao
dién. Dién dung tdi da dugc xdc dinh la 2.500pF (picofarad). Cac cdp
dién dung thap dic biét c6 thé ting hiéu qud ddng ké chiéu dai cap
tdi da lén dén 500 feet hodc nhiéu hon. Ciing c6 sdn 1a cac line driver
(bd khuéch dai/bd lap - amplifier/repeater) c6 thé mé rong chiéu dai
cdp thdm chi xa hon.

Céc bang 8.10, 8.11 va 8.12 trinh bay cédc s6 chin cta bo néi serial
9 chan, bd néi serial 25 chan va adapter serial 9 chan - 25 chéan.
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Bing 8.10. B6 ndi cGrg Serial 9 chan

Chén Tinh hiéu Md ta N)
1 ¢D Carrier detect In
2 RD Receive data In
3 D Transmit data Out
4 DTR Data terminal ready Out
5 5G Signal ground —
6 OSR Data set ready In
7 RTS Request to send Qut
8 HE] Clear to send tn
9 RI Ring indicator In

Bang 8.11. B néi cng Serial 25 chan

Chan Tin higu Mo 13 1/0
1 — Chassis ground —
2 D Transmit data Qut
3 " RD Receive data In
4 RTS Request to send Catt
5 CTS Clear to send In
6 DSR Data set ready In
7 SG Signa! ground —
8 CD Carrier detect in
9 —_ +Transmit current loop return ~ Qut
11 — -Transmit current loop data Out
18 — +Receive current loop data In
20 DTR Data terminal ready Out
22 RI Ring indicator In
25 — -Receive current loop return In

Bang 8.12. Cdc ndi kél Adapter Serial 9 chdn - 25 chan

9 chan 25 chén Tin higu Mo ta

1 8 cD Carrier detect

2 3 - RD Receive data

3 2 0 Transmit data

4 20 DTR Data terminal ready
5 5G Signal ground

6 DSR Data set ready
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7 4 RTS Request to send
€TS8 Clear to send
9 22 RI Ring indicator
UART

Trung tdm clia bat k¥ c6ng serial 1a chip Universal Asynchronous
Receiver/Transmitter (UART). Chip nay hoan toan didu khidn ti&n
trinh phén chia dit liéu song song gde trong PC thanh dinh dang
serial (ndi ti€p) va sau d6 chuyén d8i dif liéu serial trd lai thanh dinh
dang parallel (song song).

P4 c6 mat trén thi trudng cdc chip UART. UART 16550 c6 mét bo
dém 16 byte hé trg trong cdc cudc giao ti&p nhanh hon. B9 dém nay
d6i khi duge goi 1a bé dém FIFO (First In First Out).

Méc di hau nhu t4t cd hé théng loai Pentium va méi hon c6 chie
nang UART tuong duong 16550 trong cdc cong serial cia ching, nhung
bat ky cude tim kigm mét chip 16550 c6 socket trén hiu hét hé théng
nay thi v6 ich. Thay vao d6, chic ning cia 16550, cng parallel va
nhitng ¢dng khdc duge dua vao nhu 1a mét phan cia chip Super 1/0,
trén cdc hé théng méi nh4t, chip South Bridge.

GHI CHU

Mat cich khic d&' bidt ban c3 mat UART 16650 trong Windows hay khéng L3 nhip menu Start vi
sau d6 chon Seitings, Control Panel. Tidp theo, nhdp déi Modems vi sau ds ahdp tab Diagnasties.
Tab Diagnostics trinh biy mét danh sich 3t ¢3 cGng COM trong hs thing, thim chi néu ehiing khang
¢6 mjt modem duye: ndi két. Chon eing ma ban mubn kifm tra trong danh séch vi nhip More Info,
Windows giao tiep véi cong di' xdc dinh loai UART vi thong tin do duge List ke frang phin Port
Information eda hip More Info. NGu mdt modem duge n3i két, thi s& eé them théng tin va modem
xuat hién.

Cdc cong Serial Onboard

B#t ddu véi cdc hé thdng chay trén 486 model méi vao gita nhimg
ndm 1990, mot thanh phin trén motherboard duge goi 1a mét chip
Super I/0 bt d4u thay thé cdc chip UART riéng biét. Chip nay thudng
c6 hai UART céng serial ciing nhu mét cng parallel da ch€ d9 (multi-
mode), by diéu khién & dia mém, bd diéu khién ban phim va dbi khi
by nhé CMOS, tat cd duge cai séin vio mdt chip nhé, Tuy nhién, chip
nay déng vai troé nhu th& tdt cé thigt bi riéng biét da duge cai dat:
Nghia 13 tit mdt quan diém phdn mém, hé didu hanh va céc dng dung
vin hoat ddng nhu thé céc chip UART riéng bist da duge 14p dat trén
cdc card adapter cng serial. Cdc hé théng gan day nhit tich hgp cée
chitc néng cla mét chip Super /O vao chip South Bridge. Nhu vai
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chip Super 1/0, céc chip South Bridge ¢6 /O tich hgp trong sudt déi
v6i phdn mém.

Nhiéu hé thdng méi hon da trd thanh cdc hé théng khéng thita k&,
nghia 1& ching khdong ¢6 mot chip Super I/O hay bat ky chidc ning
duoe tim thdy trén dé, ching han nhu cdc cdng serial.

Céu hinh cdng Serial

Mbi 1an mot cOng serial nhan duge mot ky ty, né phdi nhén duge
sy chd ¥ cda mdy tinh bing cdch dua ra mot dong yéu cau ngdt (IRQ).
C4c hé théng bus ISA tdm bit ¢c6 tdm dong nay va cdc hé théng c6
mdt bus ISA 16 bit c6 16 dong. Chip didu khién ngit 8259 hodc tuong
duong thudng x{t 1 nhitng y&u ciu nay. Trong mot cu hinh chuén,
COM1 s dung IRQ4 va COM2 s dung IRQ3. Tham chi trén cédc hé
théng méi nhat, cac phdn gén céng COM maic dinh van tuong tu dé
tuong thich vdi phdn mém va phan cing cd hon.

Khi mot céng serial duge cai dit trén mot hé théng, né phai duge
cau hinh d€ sit dung céc dia chi I/0 riéng biét (duge goi 1a cde port) va
cdc ngit (duge goi 1a TRQ). K& hoach t8t nhat 1a tudn theo cde chudn
hién ¢6 cho cdch thi&t 14p nhitng thiét bi nay. P€ cdu hinh cdc c¢fng
serial, st dung cdc dia chi va ngit dugc trinh bay trong bang 8.13.

Bing 8.13. CAc dja chi va ngit cdng )/0 Serial chufn

Com Céng 10 IRQ
COM1 3F8-3FFh IRC4
COM2 2F8-2FFh IRQ3
COM3 3E8-3EFh IRQ4["]
COMA4 2EB-2EFh IRO3[*]

[*] Cha ¥ ring mic dil nhidu cBng serial ¢6 thé duge x4c 14p d€ chia sé 1RQ3 va 4 vii COM1
va COM2, nhung diéu ndy khéng dugc & nghi. D& nghj t6t nhit 12 xdc l4p COM3 sang
IRQ10 va COM4 sang IRQ11 (néu co sdn).

N&u ban thém nhidu cdng serial COM1 va COM2 chuén, hay chic
chén ching st dung cdc ngdt duy nhdt va khong xung dot. Néu ban
mua mbt card adapter cdng serial va du dinh st dung né d& cung cip
cdc cdng vugt ngoai COM1 va COM2 chudn, hdy chdc chdn né cé thé
sit dung céc ngdt ngoai trir IRQ3 va IRQ4; cdc card cing serial trén
CardBus mdi nhit tdn dung nhing tinh ning chia sé¢ IRQ dé cho
phép COM3 va cao hon st dung mét IRQ ma khéng ¢é nhitng xung
dot.

Chd ¥ réng cdc nha sén xudt BIOS da khéng bao gio dua sy hd trg
cho COMS3 va COM4 vao BIOS. Do d6, DOS khong thé 1am viée vdi
cdc cfng serial trén COM2 béi vi DOS nhén cdu hinh /O cia né tif
BIOS. BIOS tim ki&m nhilng gi duge cai d4t trén hé théng va noi né
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duge cai dat trong sudt qué trinh POST (Power On Self Test). POST
chi ki€m tra d¢€ tim hai cdng duge cai dat ddu tién. Pay khang phai la
mét vdn dé trong Windows bdi vi Windows 95 trd 1én c6 su hd trg cai
san cho 1én dén 128 céng.

Test cdc cong Serial

Ban ¢6 thé thyc hién mét s6 cude test trén cdc cdng serial va
parallel. Hai loai test théng thuéng nhat 12 cdc loai test doi hdi ehi
phian mém va céc loai test vén doi héi ci phidn mém va phan cing.
Céac cufc test chi phan mém duge thyc hién véi nhiing chugng trinh
chdn dodn, ching han nhu MSD ciia Microsoft hosc st chdn dodn
modem dugc cai dat vao Windows, trong khi céc cue test phan cing
vd phan mém doi héi sit dung mot wrap plug dé thuc hién viée test
loopback {quay vdng trd lai).

Microsaft Diagnostics

Microsoft Diagnostics (MSD) 1a mét chuong trinh chdn dodn dinh
kém vdi MS-DOS 6.x, Windows 3.x va Windows 9x/Me/2000. Chud ¥
ring véi Windows 95, chusng trinh nay c6 thé dugc tim thay trén CD-
ROM trong thu muc \other\msd. Trong Windows 98/Me/2000, ban cé
thé tim thdy né trén CD-ROM trong thu muc \tools\oldmsdos. MSD
khéng duge tu dong cai dat khi ban cai dit hé didu hanh. P& sit dung
né, ban phdi chay né tir CD-ROM tryc ti€p hodc sao chép chuong
trinh tit CD-ROM sang dia ciing.

bé dat dugc k&t qua chinh xdc nhdt, nhiéu chuong trinh chdn doan
ching han nhu MSD t5t nh&t dugc chay trong méi trudng chi DOS. Vi
didu nay, ban cdn khéi déng lai mdy trong ch& dé DOS truge khi si
dung ching. Sau d6, d€ st dung MSD, chuyén sang thuy muc ma né
duge dit trong dé. Di nhién, diéu nay khéng cin thi&t, néu thu muc
von chita chyong trinh nim trong dudng din tim kiém - didu nay
thudng xay ra vdi DOS 6.x hodc cac phidn bdn MSD duge cung cip béi
Windows. Sau dé, chi viéc g& nhap MSD tai dong nhic DOS va nhan
Enter. Ngay l4p titc ban s& thdy man hinh MSD.

Chon tiy chon Serial Ports. Chd y ring ban duge cung cdp thong
tin vé loai chip serial nio ma ban cé trong hé thong cling nhu théng
tin vé cdc cdng nao c6 sdn. Néu bat ky céng da duge sit dung (vi du
v6i chuft) thi thong tin d6 ciing duge cung cAp.

MSD hitu dung {t nhat trong viée xdc dinh xem céc céng serial ¢6
ddp dng hay khong. N&u MSD khong thé xdc dinh sy hién hitu cda
mdt cdng, né cung cdp bdo cdo cho bist riing edng hién hitu. Loai test
"tim va xem” ndy 1a hanh déng ddu tién ma ngudi ta thudng 4p dung
dé quyét dinh xem tai sao mdt céng khong dép tng.
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Xiz Iy sit ¢6 cdc cong trong Windows

Windows 9x/Me c6 thé cho ban biét xem c4c cdng ¢6 hoat dong hay
khong. Dau tién, ban phai xdc nhén ring cdc file giao tisp bat budc
hién dién d€ hd trg cdc cdng serial trong hé thong:

1. Xac nhén céc kich ¢& va ngay thdng file cia COMM.DRYV (se-
rial driver 16 bit) va SERIAL.VXD (serial driver 32 bit) trong
thu muc SYSTEM so v6i cdc phién ban goc cha file nay tir CD-
ROM Windows 9x/Me.

2. X4c nhén rang cdc dong sau day hién dién trong SYSTEM.INI:
{boot] |

comm.drv=comm.drv
[386enh]

device=*ved

Driver SERIAL.VXD khéng duge téi trong SYSTEM.INI; thay vao
dd, né dugc tai qua Registry.

Windows 2000 va XP s dung cdc driver SERIAL.SYS va
SERENUM.SYS dé xif 1y cdc thiét bi RS-232. Ban c6 thé so sdnh cdc

kich c& file va ngay thdng cda cdc file nay v6i nhimg file trén CD-
ROM Windows 2000.

Néu ca hai driver hién dién, ban c6 thé quyét dinh xem cac x4c lap
dia chi I/O va IRQ clia mét cfng serial ndo dé c6 duge xdc dinh phi
hgp hay khong bing cach thyc hién cidc bude sau day cho Windows 9x/
Me/2000:

1. Nhip phai biéu tugng My Computer trén nén desktop va chon
Properties hodc nhap dai bidu tugng System trong Control Panel.
Nhap tab Device Manager, nhdp Ports va sau d6 chon mot céng
riéng biét (ching han nhu COM1).

2. Nhép Properties va sau dé nhap tab Resources dé hién thi cac
x4c 14p tai nguyén hién hanh (IRQ, I/0) cho cfng d6.

3. Kiém tra Conflicting Devices List dé xem céng cé dang sit
dung cdc ngudn tai nguyén vén xung dét véi nhitng thiét bi
khéc hay khong. Néu c¢dng dang xung d6t véi nhiing thiét bi
khéc, nhap Change Setting va sau d6 chon mot cdu hinh vén
khong gdy ra nhitng xung dot ngudn tai nguyén. Ban ¢6 thé can
thd nghiém nhitng x4c l4p nay cho dén khi ban tim thdy dung
xdc l4p. '
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4. Né&u céc x4c lap ngudn tai nguyén khong thé duge thay déi,
kha nang nhiéu nhat ching phai duge thay ddi qua BIOS Setup.
Tét mdy va khéi dong lai hé théng, nhap vao BIOS setup va

thay d8i cdc cdu hinh céng & dé.

Mot sy c6 thong thudng véi edec modem khéng c¢é tinh ning Plug
and Play c¢6 thé xdy ra khi ngusi ta ¢é si dung mét modem trén
COMS3 v6i mot chudt serial hosic thiét bi khédc trén COM1. Cic céng
COM1 va COM3 thudng si dung cang mét IRQ, nghia 14 ching khong
thé dugc st dung déng thoi. Cdc cdng COM2 va COM4 c6 ciing mdt
van dé khi chia sé cac IRQ. Né&u cé thé, thay ddi c6ng COMS3 hoic
COM4 sang mot x4c 14p IRQ von khong xung véi COM1 hoiic COM2.
Chu y réing mot 56 adapter video ¢6 mdt xung dét dia chi tu dong véi
COM4.

Chdn dodn ndng cao bing Test Loopback

Mot trong cdc loai test chian dodn hitu dung nhat 13 test loopback
von ¢6 thé st dung dé ddm bdo ding chifc ning cha céng serial va bat
ky cap duge ndi ké&t. Cac cude test loopback vé ¢o ban ndm bén trong
(digital) hoic bén ngoai (analog). Ban c¢6 thé chay test bén trong béng
cach don gidn rat phich cdm bat ky cdp ra khdi ¢6ng va thue hién
viéc test qua mot chuong trinh chén dodn.

Test loopback bén ngoai hidu qud hon. Test nay doi héi mdt bd néi
loopback hodc wrap plug dic biét duge gdn vao céng dang duge dé
cdp dén. Khi test duge thye thi, ¢céng dude sit dung dé€ gdi dit lidu dén
loopback plug dé don gidn chuyén dif lidu tré lai vao cdc chan nhén
(receive pins) clia c6ng sao cho céng truyén va nhén cing mét lac.
Mot loopback ho#c wrap plug chi 14 mdt cdp vOn quay trd lai trén
chinh né. Hau hét cdc chuong trinh chdn dodn vén chay loai test nay
bao gdm loopback plug. Néu khéng, cédc loai plug (phich cdm) nay cé
thé d& dang dugc mua ho#c tham chi tao.

Sau day 1a mdt danh sdch day néi cAn d€ tao loopback hodc wrap
plug ¢8ng serial ciia ban:

& Bé ndi loopback (DB255 cdi) serial 25 chdn logi IBM chudn.
N6i ede chén sau ddy:

1vei 7

2 vdi 3

4 vii 5 vgi 8

6 voi 11 vdi 20 voi 22
15 vdi 17 véi 23

18 vé6i 25
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& B ndi loopback (wrap plug) (DB255 cdi) serial 25 chdn Norton
Utilities (Symantec). N6i cdc chén sau day:

2vel 3
4val 5
6 vdi 8 vor 20 vei 22

® B néi loopback (wrap plug) (DB9S cdi) serial 9 chén loai
IBM chudn. Néi cdc chdn sau ddy:

1 vdt 7 v6i 8
2vot 3
4 véi 6 voi 9
& Bj noi loopback (DBYS cdi) serial 9 chdn Norton Utilities
{Symantec). N6i cac chdn sau day:

2uvdi 3
7001 8
1 voi 4 véi 6 vet 9
Dé tao cac loopback plug (cdc phich cim vong trd lai) ndy, ban can
mbt v8 bd ndi c6 cde chan bét bude duge 14p dit. Sau dé boc day hoac

han céc day, ndi cac chan thich hgp lai véi nhau bén trong vé bd néi
nhu duge xdc dinh trong danh sédch trude.

Trong hau hét cdc trudng hop, mua mot bd cdc bd nsi loopback
dugc tao sdn ré hon la tu tao chang. Hiu hét cdc c¢éng ty ban phan
mém chin dodn ciing c6 thé ban cho ban mét bo -cdce loopback plug.
Mot s6 chlm‘ng trinh chén dodn phan cing ¢6 cdc loopback plug di
theo phdn mém.

Mot uu di€m cla viée s dung cdc bd ndi loopback 1a ban ¢é thé
¢dm ching vao cdc ddu cla mot cap vén ducc bao ham trong viéc test.
Biéu nay c6 thé xdc nhan ring ci cdp va cong hoat déng t6t.

Lac cing Parallel

Céc cfng parallel thudng duge sit dung dé ndi két céc mdy in véi
méot PC notebook Méc du 46 1a muc dich gdc duy nhat clia ching,
nhung cic ¢6ng parallel da trd nén hitu dung hon qua nhidu nim nhu
la mét giao dlen da nang hon, tdc 46 tu’o‘ng déi cao gilta cdc thiét bi
(so véi cdc céng senal) Ngay nay, cdc cdng USB nhanh hon va tham
chi thay thé& cdc c8ng parallel trén cac laptop méi hon. Ban d4u, céic
cdng parallel chi "mot chidu"; tuy nhién, céc ¢dng parallel hién dai c¢6
thé gdi va nhin di liéu khi du’dc cdu hmh pht hgp.
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Cédc cong parallel dugce dit tén nhu vdy bdi vi ching ¢6 tam dudng
truyén dé gdi tat cd bit vén tao nén 1 byte dif lidu cung mét ltic qua
tAm day. Giao dién nhanh va trude ddy dad dugc st dung cho cdc may
in. Tuy nhién, cdc chuong trinh chuyén dif liéu gitta cdc hé thong ludn
da sit dung céng parallel nhu 1a mat tiy chon d& chuyén dir liéu bdi vi
né c6 thé thuc hién diéu niy médi 14n 4 bit thay vi méi 14n 1 bit nhu
vdi mft giao dién serial.

Phan sau diy xem xét cdc chugng trinh nay chuyén di liéu gilta cdc
cong parallel nhu thé nao. Van dé duy nhit véi cdc cdng parallel 1a
cdc cdp chia chiing khong thé duge mé réong cho bat ky chiéu dai lén
ma khong khuyét dai tin higdu; néu khong, cdc 18i c6 thé xdy ra trong
dit liéu. Bang 8.14 trinh bay so 46 chan cho mot céng parallel PC
notebook ho#c desktop chudn.

Bang 8.14. B6 ndi cong Paraltel tuong thich PC 25 chan

Chin Ma ta 110
1 -Strobe . Out
2 +Data Bit 0 Out
3 +[ata Bit 1 Out
4 +Data Bit 2 Out
5 +Data Bit 3 Out
6 +Data Bit 4 Out
7 +Data Bit 5 Out
8 +Data Bit 6 Out
9 +Data Bit 7 Qut
10 -Acknowledge In
11 +Busy In
12 +Paper End In
13 +Select In
14 -Auto Feed Out
15 -Emor In
16 -Initialize Printer Out
17 -Select Input Out
18 -Data Bit O Return {GND} In
19 -Data Bit 1 Return (GND) In
20 -Data Bit 2 Return (GND) In
21 -Data Bit 3 Return (GND) )

22 -Data Bit 4 Return (GND) In
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23 -Data Bit 5 Return (GND) In
24 -Data Bit 6 Return (GND) In
25 -Data Bit 7 Return (GND) In

Chuién céng Parallel IEEE 1284

Chudn IEEE 1284 dugc goi 1a Standard Signaling Method for a
Bidirectional Parallel Peripheral Interface for Personal Computers
da duge chdp thuin dé duge tung ra cubi cung vao thdng ba 1994.
Chuén nay dinh nghia cdc dac diém vat 1y cda céng parallel, bao gbm
cdc ché do truyén dif lidu va cdc thong s0 vat 1y va dién. IEEE 1284
dinh nghia hanh vi truyen tin hidu dién t& bén ngoai PC notebook
hoidc desktop cho mdt cdng parallel da mét (multimodal) von c6 thé
hé trg cic ché d6 hoat dong 4 bit. Khong phai tat ci ché do déu dugc
yéu cdu bdi théng s6 1284 va chudn thyc hién mét s6 dy phong cho
cdc ché do thém vao.

Théng s IEEE 1284 dugc nhdm vado viée chudn héa hanh vi giita
mot PC notebook hodc desktop vao mdt thigt bi duge ndi két, cac
mdy in dugc n6i k&t dic biét. Tuy nhién, théng s6 nay gay sy cha y
d6i véi cdc nha cung cdp nhifng thiét bi ngoai vi c8ng parallel (cac &
dia media c6 thé thdo roi, mdy scan...).

IEEE 1284 chi lién quan dé&n phan clng va sy diéu khién dudng
truyén va khong dinh nghla cdch phan mém giao tiép véi cdng. Mot
nhdnh ciia chuin 1284 géc da duge tao dé dinh nghia giao dién phan
mém. Uy ban IEEE 1284.3 da dugc thanh lip dé phat trién mot
chudn cho phan mém vén duge st dung véi phin cing tuong thich
IEEE 1284. Chuin nay dugc thist k& dé€ gidi quyét su khac biét giita
cdc nha cung cdp chip cdng parallel, c6 mot thong s6 d& hd trg ché db
EPP (Enhanced Parallel Port) théng qua BIOS hé théng cia PC note-
book hodc desktop.

Cac céng va cap IEEE 1284 cung cdp thong lugng cao hon (so vdi
phin mém khéng tuong thich) trong mét ndi két giita mdt mdy tinh
vd m{t mdy in hodc giita hai may tinh. Két qud la cdp mdy in khong
con 1a cap may in chudn nia. Cép may in IEEE 1284 si dung cong
nghé cip xoén (twisted-pair) vén dén dén m{t nai két dang tin ciy
hon va khong ¢é 16i.

Chuin Internet 1284 ciing dinh nghia cdc bd néi cdng parallel, bao
gom hai loai d4 hién hitu (Type A va Type B), ciing nhu thém mét bd
ndi Type C mat db cao. Type A 4m chi dén bd néi DB25 chudn duge
stt dung trén hdu hét cac hé thong PC cho céc ndi k&t cdng parallel
trong khi Type B 4m chi dén b9 ndi kiéu Centronics 36 chan chuin
duge tim thdy trén hau hét cdc mdy in. Type C la mét bd ndi 36 chan
mit do cao méi c6 thé duge tim thdy trén mot sé6 mdy in méi hon
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trén thi trudng, chdng han nhu cde may in cia HP. Ba bo néi duge
minh hoa trong hinh 8.14.

Type B
Type A 18 1 Type C
18 1
13 1 \I Bhadbol ST )
00000000000, 36 . 19
sy 14 O cdm Rl op1
O cdm O cdm

) ey =

14 25 19

Phich cim Phich cim Phich cdm

IEEE 1284-A IEEE 1284-B {EEE 1284-C
(D-SuB) {Cantronics)

Hinh 8.14. Ba loai b ndi cdng parallel IEEE 1284 khdc nhau.
Hau hét cdc c6ng parallel sit dung 8 cim Type A chuén nhu duge
minh hoa trong hinh 8.15.

1351120ai0 W05 aBdag7da® B A3 52 A

{ g~ — A e P~ — W) -\':. )
‘@00 0000000000® |
/)  eeeeeeececeee | /

——

251 24 23722 121 20019 (18171615 14

Hinh 8.15. B§ ndi cdng parallel Type A chudn.

Chuén ¢éng parallel IEEE 1284 dinh nghia nidm ché& do van hanh
cdng, nhdn manh cédc ch& d9 EPP va ECP tdc do cao hon. Mot s6 ché
dd chi 1a input (nhép), trong khi cdc ch& d§ khéc chi 1a output (xudt).
Niam ché d9 nay k&t hgp dé tao nén bon loai cdng nhu duge trinh bay
trong bang 8.15.

Béng 8.15. Céc loai c6ng IEEE 1284

Loai cfng Parallel Ché dd Input Ché& do Output  Chi thich

SPP (Standard Parallel Port) Nibble Tuong thich Input 4 bit,
output 8 bit

Bidirectional Byte Tuang thich I/0 8 bit

Epp (Enhanced Parallel Port) EPP EPP I/0 8 bit
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ECP (Enhanced Capabilities Port)  ECP ECP 1/0 8 bit, sif dyng DMA

Céc ché& dd cbng parallel duge xdc dinh bdi 1284 duge trinh bay
trong bang 8.16, béng nay ciing trinh bay cdc téc d6 truyén xap xi.

Bdng 8.16. Céc chd 09 cBng Parallel |IEEE 1284

Ch& a4 cong Parallel Hudng T8¢ ag truyén
Nibble (4 bit) ChT input 50KBps

Byte (8 bit) Chi input 150KBps

Tudng thich (compatible) Chi out 150KBps

EPP (Enhanced Parallel Port) Input/Qutput 500KBps-2MBps
ECP (Enhanced Capabilities Port} Input/Output 500KBps-2MBps

Cédu hinh cong Parallel

C4u hinh cta céc cdng parallel khéng phiic tap nhu d8i véi cde
cong serial. Thdm chi IBM PC nguyén thiy cé sy hd trg BIOS cho ba
céng LPT. Bang 8. 17 trinh bay céc xdce 14p dia chi I/O v& ¢éng chudn
cho viéc sit dung edng parallel.

Bdng 8.17. C4c dia chi cdng (/O va ngdl giao dién Parallel

LPTx chudn LPTx khic Cac cng 1/0 IRQ
LPT1 — 3BC-3BFh IRQ7
LPTH LPTZ 378-37Ah IRQ5
LPT2 LPT3 278h-27Ah IRQ5

Béi vi BIOS va DOS da lubn cung cdp ba dinh nghia cho cde cdng
parallel, nhiing sy ¢8 véi cdc hé thdng ci hon khéng x4y ra thudng
xuyén. Tuy nhién, cdc van dé c6 thé ndy sinh tir viée thidu cdc cng
duge didu khién béng ngét cé sén cho nhitng hé théng bus ISA/PCL.
Théng thudng, mét ¢éng duge didu khién bing ngét (mterrupt) khéng
hoan toan duge bAt budc cho cdc hoat déng in; thyc t&, nhiéu chuong
trinh khong sif dung tinh ning duge diéu khién bing ngﬁt Tuy nhién,
mét s chuong trinh s dyng ngit, chﬁng han nhu cdc chuong trinh in
mang va cdc loai chuong trinh in nén hodc kiu spooler.

Cac chuong trinh tién {ch may in laser téc dd cao ciing thudng sd
dung cdc tinh nang ngit de cho phép in. Né&u ban st dung céc loai
ing dung nay trén mjt cdng vén khdng duge diéu khidn bing ngit,
ban thay viéc in chadm nhu rua. Gidi phép duy nhat 13 sd dung mit
cdng diéu khién béng ngét. Windows hd trg lén d&n 128 c8ng paral-
lel.

D€ cdu hinh cac cong parallel ban thudng st dung chuong trinh
BIOS Setup cho cdc cOng vén duge 14p sdn trén motherboard, ho#c
ban c6 thé cin xdc lap céc j Jumper va switch hodic sif dung mét chu’dng
trinh thiét l4p cho cdc cdng trén card adapter duge gdn vao cée
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docking station cha laptop. Bdi vi mdi board trén thi truyng khiac
nhau, ban ludn nén tham khao sich huéng dan OEM cho card cu thé
d6 néu ban cidn biét card s& duge cau hinh nhu thé& nio.

Lién két cdc hé thong vdi cdc cong Serial hodc Parallel

Cé thé n8i két hai hé théng cuc bd bing cdch s¥ dung cdc cdng
serial hoac parallel cha chiing cing véi cdc cdp duge ndi day dic biét.
Dang ndi két nay di duge st dung trong nhidu nadm dé& cho phép dé
dang va nhanh chéng thiét lap LAN mini nham cho phép truyén dit
lidu giita hai hé thdng. Piéu nay ¢6 thé dac biét hitu dung khi ban ghi
chi di lidu sang mdt hé thong méi ma ban da ldp rdp hodc mua.

Chi y ring mic du si dung cdc cdng serial hoic parallel d€ két
néi hai hé thang d&€ ghi cha di liéu ¢é thé hitu dung, nhung mét cdch
t6t hon nhiéu dé ké&t néi hai hé théng la sit dung cdc card Ethernet
va nhitng gi thudng duge goi 13 mdt cAp bAt chéo (crossover cable).
Bing cdch si dung loai néi két nay, ban ¢é thé thiét lap mét lién két
LAN giita hai hé théng va chuyén dir lidu vdi téc dd tdi da clia mang
Ethernet, t6c d6 nay la 10, 100 hodc 1.000Mbps (1.25, 12.5 hoic
125MBps). S& dung céc cdng serial hodc parallel d€ truyén di lidu
giita hai hé théng phd bién hon khi hau hét cdc hé thong dd khéng ¢6
mét dang card giao dién mang (NIC) nao dé.

M6t s6 chuong trinh mién phi v thuong mai ¢6 thé hd trg viée
chuyén file bing cdng serial hodc parallel. MS-DOS 6.0 trd 18n ¢6 mét
chuong trinh duge goi 14 Interlink, trong khi Windows 95 trd 1én cé
phdn mém cé tén la Direct Cable Connection hosic Direct Parallel
Connection. Cdc phan mém thusng mai khdc bao gdm LapLink cha
Laplink.com, CheckIt Fast Move cia SmithMicro va PC Anywhere
clia Symantec trong s& nhitng phdn mém khéc.

Chuyén béing cong Serial

Céc cdng serial dd ludn duge st dung dé giao tiép gilla cdc hé
théng, nhung théng thuding cdc cdng duge néi két véi cdc modem dé
chuyén ddi dit libu cdn duge truyén trén dudng diy dién thoai, cho
phép thiét 14p nhitng ndi k&t duyng dai. N&u cdc hé théng duge dat
trong cing mot cin phong, ngudi ta ¢ thé k&t ndi tryuc ti€p céc cong
serial ma khéng cin st dung cdc modem bing cich si dung nhiing gi
thudng duge goi 1a mot cdp khéng modem. Tén nay bit ngudn tif vide
that sy khong c¢é b&t ky modem nao hién dién; cip thuc t& thay thé
cde modem vin duge st dung 8 mdt trong hai ddu. Khuyét diém duy
nhat 14 bdi vi cdc c¢bng serial duge phat trién dé hd trg cdc cude giao
ti€p modem ¢6 tdc dé tuong d8i cham, thim chi sd dung modt cdp
khéng modem, néi k&t s& cham bdi vi hdu hét cdc cdng c6 thé truyén
véi téc d6 115.2Kbps (14.4KBps).
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Véi mot cdp khong modem, cdc cdng serial ¢6 thé duge s dung d&
truyén dit liéu gita cdc hé thong, mic du hiéu sudt s& chdm hon
nhidu so v6i néu sd dung céde céng parallel. Mt cdp khéng modem
serial s& c¢6 mdt bd ndi cdi 9 chan hoac 25 chan trén cd hai dau. Cap
s& duge ndi day nhu duge trinh bay trong bang 8.18.
Bang 8.18. N6i ddy c4p khdng Modem Serial (c4c bd ndi 9 chén hodc 25 chan)

9 chén 29 c¢hdn Tin higu <dén> Tin higu 25 chdn 9 chin

Chan 5 - Chan 7 Ground <> Ground Chén 7 Chén 5
Chén 3 Chén 2 Transmit <> Receive Chén 3 Chan 2
Chin 7 Chan 4 RTS <> CTS Chan 5 Chian 8
Chén 6 Chin 6 DSR <> DTR Chan 20  Chén 4
Chén 2 Chén 3 Receive <> Transmit Chén 2 Chén 3
Chén 8 Chén 5 CTS <> RTS Chan 4 Chan 7
Chéan 4 Chin 20 DTR <> DSR Chén 6 Chin &

Né&u cd hai hé théng c6 cdc cong serial hdng ngoai, ban ¢6 thé két
néi hai thist bi lai véi nhau bing mét ndi két hong ngoai (infrared)
vén khong s dung cap gi cd. Loai néi két nay chiu nhitng giéi han
cha cde c¢éng hdng ngoai vén sé chi cho phép cdc khodng cdch rat
ngin (t0i da mdt vai feet) vdi cdc t8c 46 dit lidu kha cham.

Béi vi ching hoat déng rdt cham, ban chi nén s dung céc cbng
serial nhu 1a mét bién phdp sau cang dé truyén dir lidu gita hai hé
théng. N&u c6 thé, ban nén cd st dung cic card Ethernet va mét
crossover cable hoac cic cdng parallel ¢c6 mdt cap interlink dé dat
duge nhitng ndi két nhanh hon.

Truyén béng cdng Parallel

Mie db muc dich ban d4u cia cédc c8ng parallel 1a duge sk dung dé
két ndéi mét may in, cac phan thyc thi sau nay cho phép truyén dir
liéu hai chidu. Céc c¢dng parallel hai chiéu c6 thé duge s dung dé
truyén nhanh va dé dang dir liéu gita mét hé thong nay va mjt hé
théng khac. Néu-cid hai hé thong si dung mét céng EPP/ECP, ban
that su ¢6 thé giao tiép véi tdc do 1én dén 2MBps nhanh hon nhiéu
so vdi cde toc dd c6 thé dat duge véi viéc truyén di ligu bing céng
serial hodc héng ngoai (IR).

N&i k&t hai mdy tinh véi cdc cdng parallel doi héi mot cap dic biét
duge goi 1a mét cap Direct Cable Connection (DCC), Interlink, Laphnk
parallel crossover ho#c parallel null modem. Nhiéu chuong trinh chuyén
file thuong mai dinh kém phdn mém theo cdc cdp nay hodc ban cé
thé mua riéng ching tir hiu hét cdc cla hang hodc cong ty mdy tinh
vén béan céc loai cdp. Tuy nhién, néu ban can tao mdt cdp cho chinh
ban, bdng 8.19 trinh bay so dd néi day ma ban cén.



326 Chudng 8 - Céc bus mé réng

Béng 8.19. Su a6 ndi ddy c4p Direct Cable Connsction (DCC)/Interlink, LapLink hodic
Parallel Null Modem (cdc b n8i 25 chdn)

25 chin M8 t3 tin hiGu <d€n> M3 td tin hi6u 25 chdn
Chén 2 Data Bit 0 <> -Error Chan 15
Chén 3 Data Bit 1 <> Select Chan 13
Chan 4 Data Bit 2 <> Paper End Chén 12
Chén 5 Data Bit 3 <> -Acknowledge Chéin 10
Chin & Data Bit 4 <-> Busy Chin 11
Chén 15 -Error <> Data Bit 0 Chén 2
Chén 13 Select <> Data Bit 1 Chén 3
Chan 12 Paper End <> Data Bit 2 Chéin 4
Chan 10 ' -Acknowledge <-> Data Bit 3 Chan 5
Chin 11 Busy <> Data Bit 4 Chén 6
Chén 25 Ground <> Ground Chén 25

B¢ d6i Parallel - SCST

Céc cOng parallel ciing ¢6 thé duge si dung d&€ két néi cde thidt bi
ngoai vi SCSI véi mét PC. Véi mot by d6i parallel - SCSI, ban ¢4 thé
k&t ndi bat ky loai thiét bj SCSI - chidng han nhu céc dia cling, cic &
dia CD-ROM, 6 bing, § Zip hoic mdy secan v6i PC, tit ca qua cdng
parallel. D€ k&t ndi v6i mét thiét bi SCSI va ciing tifp tuc ¢6 thé in,
hau hét cde bd d6i parallel - SCSI ¢6 mét néi két pass-through cho
mét mdy in.

Pidu nay c¢6 nghia riing tai mot ddu cda bd ddi (converter) 1a mot
ndi két véi cdng parallel, va & ddu kia 13 cdc néi két SCSI va cong
parallel. Do d6, ban ciing ¢6 thé cim vao mdt thiét bj SCSI va vin
k&t ndi mdy in. Cdc driver cho by d6i parallel - SCSI ty dong chuyén
qua bt ky théng tin d&€n m4y in, do d6 mdy in hoat déng mét cach
binh thudng.

Adaptec 1a nha cung cdp chinh cdc bs d8i nhu vay, nhung céc bé
ddi nay ciing c6 sén tif cic cong ty khdc. Cha § nhitng bd ddi nay dugce
thi€t k& d€ diéu khi€n mot thigt bi SCSI; ban nén mua mot card host
adapter SCSI néu ban cdn hd trg hai hodc nhidu thiét bi. Cing cha N
réing thim chi mét céng parallel EPP/ECP chay véi chi mdt phdn nhé
cda t6c d6 (ZMBps) cda thi&t bi SCSI tham chi cham nhat (10MBps
trd lén).

Test cdc cong Parallel
Nhing thd tyc d€ test cde cfng parallel thyc t& gidng nhu cdc thd
tuc duge sd dung cho cde cng serial, ngoai trit khi ban sit dung phén
mém chén doén, r6 rang ban chon céc lya chon cho céc cdng parallel
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thay vi cdc cfng serial.

Mic di cdc cudc test phdn mém tuong tu nhung cic cudc test phan
cing doi hoi ciac phich cdm thich hop cho cdc cude test loopback trén
c6ng parallel. Doi héi mét s8 loopback plug phu thudc vao phdn mém
nao ma ban dang st dung. Hiu hé&t sit dung loopback kiéu IBM, nhung
mot s8 st dung kiéu vén di bt dau trong chdn dodn Norton Utilities.

Ban c¢6 thé mua loopback plug hoic tif tao chiing. So dé ndi day sau
day cin thi€t dé tao loopback hoic wrap plug paraliel riéng ciia ban
dé test mdt céng parallel:

& Bo néi loopback (wrap plug) (DB25P duc) parallel 25 chdn
IBM. N6t cdc chén sau déay:

1dén 13
2dén 15
10 dén 16
11 dén 17

® Bé néi loopback (wrap plug) (DB25P duc) parallel 25 chén
Norton Utilities. N6i cdc chén sau ddy:

2dén 15
3dén 13
4 dén 12
5den 10
6 dén 11
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Chaong 9
Cdc d dia cilng

Nil duny
Nhing cdi ti€n cla Céc thanh phén § 41a citng co ban
nhitng & dta cing Céc tinh ndng dTa cfng
MAt 48 dién tich Giao dién ATA (IDE)

Hoat déng 6 d1a oing Céc chufin ATA
Céc tinh ndng ATA

Serial ATA

Qua nhiéu nam, céc § dia cing da c6 mit trong mét sé dinh dang vat
ly dugc goi 1a cdc hg 8 hinh dang (form factor). Nhitng hé s6 hinh dang
nay thudng dua vao kich ¢ cGa platter (dia) duge sit dung trong & dia.
Trong khi cdc hé théng desktop ti€p tuc sit dung céc 8 dia 3.5 inch, hiu
nhu tat ca hé théng laptop/notebook sl dung cdc 8 dia 2.5 inch xuét hién
lan dau tién vao nam 1988. Ciing ¢6 nhitng hé s hinh ddng nhd hon -
xuong dén MicroDrive 1 inch xuit hién dau tién vao nam 1999. Ngoai
trit kich cd cha cdc dia va bao bi cla ching, céng nghé duge sit dung
trong céc & dia 2.5 inch va cdc § dia nhd hon tuong ty nhu d6i véi cde
model 3.5 inch ldn hon. Chuong nay dé cap d&n céc § dia cing, tap trung
chii y&u vao céc § dia 2.5 va nhd hon duge sir dung chii y&u trong cdc hé
théng laptop/notebook ho#ic nhitng hé théng xich tay khiec.

Nhiing cii tién cda 6 dia ciing

Trong hon 20 nam qua, céc § dia ciing da c6 mot s& thay d8i néi bat
trong kha n#ng luu trit, dic bigt 13 nhitng thay d6i sau day:

& Cdc dung lugng luu triz t61 da da tang tix ede 6 dia cao t6i da
5.25 inch 6MB va 10MB vdo ndm 1982 dén 300GB hodc nhidu
hon cho cde & dia c6 chidu cao mot nia 3.5 inch hodc tham
chi nhé hon (vi du, Maxtor Maxline II), va 80GB hodc nhiéu
hon cho cde 6 dia 2.5 inch hé théng notebook (Hitachi Travelstar
80GN). Cdc & dia nhé hon 40GB hiém c6 trong cdc hé théng
desktop va cdc & dia nhé hon 20GB hiém c6 trong cdce laptcp.

& Cdc téc do truyén dit litu qua lai phuong tién (cdc téc dé
truyén duge duy tri) da tang tir giga 85KBps lén 102KBps cho
IBM XT nguyén thiy vao ndm 1983 dén t6c dé trung binh
60MBps hogc nhiéu hon cho mét s6 6 dia nhanh nhét ngay
nay (vi du Seagate Cheetah X15 36LP).
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& Théi gian tim kiém trung binh (mdt bao ldu dé di chuyén cdc
ddu dén mot tru cuy thé) da gidm tu hon 85ms (milli gidy) cho
cdc 6 dia 10MB duoc stz dung bdi IBM trong PC-XT loai cii
ndm 1983 dén 3.6ms hodc it hon cho mét s6 6 dia nhanh nhét
ngay nay (vi du, Seagate Cheetah X15).

& Trong nam 1982 va 1983, mét 6 dia 10MB va bd diéu khién cé
gid hon 2.0008 (200% mbi megabyte), chi phi nay nhiéu hon gdp
doi s6 tién déla ngay nay. Ngay nay, chi phi cée 6 dia (6 cdc bd
didu khién tich hop) da giam xubng mét phdn sdu ciia mét cen
trén mbi megabyte hodc it hon tuc la khodng 60GB cho 100$!

Mait d¢ dién tich

Mat d6 dién tich thudng duge sit dung dé bi€u thi toc do ting
trudng céng nghé cho cdng nghiép & dia cing. Mat do dién tich dugc
dinh nghia 1a tich cGa céc bit tuyén tinh mdi inch (bpi) duge do deoc
theo chiéu dai cla cdc track (ranh) xung quanh dia duge nhan véi sd
track mdi in (tpi), dugc do theo kiéu tda tron trén dia (xem hinh 9.1).
K&t qua duge bidu thi bing cdc don vi megabit hodc gigabit mdi inch
vudng (Mbit/sq. in. hodc Gbit/sq. in.) va dugc sif dung dé do hiéu sudt
trong céng nghé ghi 6 dia. C4c § dia 2.5 cao cdp hién hanh ghi vdi cac
mét do dién tich 1én d&n 70Gbit/sq. in. M4t dd nay sé& cung cdp cdc &
dia 3.5 inch v@i dung lugng 600GB tré Ién trong vai ndm tdi.

Cdc track mbi Céc track méi
ey inch (TPD e inch (TPI}
Cac bit
Cac bit mdi méiinch

I\f[igt éc bit inch (BPI) (BPD
dién track
tich é Miat d§
thap dién
hon tich cao

hon

Hinh 9.1. M4t a6 dién tich, k&t hgp cc track mdi inch va cdc bit mdi inch.

Céc & dia ghi dit liéu trong cédc track vén 14 cde day dir liéu hinh
tron trén dia. Méi track dugc chia thanh cic sector (cung). Hinh 9.2
minh hoa mot dia mém thuc duge phun thudc trang tir tinh (sdc bat)
dé mét dnh cla céc track va sector thue cé thé duge thay ré. Dia dugce
minh hoa 1a mét § dia mém 360KB 5.25 inch ¢6 40 track trén moéi
mit, va mdi track dugc chia thanh chin sector. Chi ¥ rang méi sector
duge phin ranh gidi bdi cde khe hd trong bang ghi ding trudc va
ding sau cdc dau track va sector (noi thing tin ID va dia chi thudng
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trd). Ban c6 thé thdy rd khe hd ba phan ding trude sector diu tién
vf‘)’n\ chia cdc dau track va sector. Sau dé di theo mot huéng ngugc
chiéu kim dong hé, ban thay méi sector tiép theo ding truéc la céc
khe hé phén dinh ranh giéi ddu cho sector dé. Vung giia céc dau la
noi dir liéu sector dugc ghi.

PAiu sector

PAau sector

Pau track

Hinh 9.2, Mgt phuong tign dia mém 360KB dugc phun thudc trang tir tinh (sit bot)
thé hign cac anh track va sector that sy.

Chi y rang sector 9 dai hon c4c sector cdn lai; didu nay cho phép
nhitng chéch léch vé t&c dd xoay giita cdc § dia sao cho tdt ca dit lidu
c¢6 thé duge ghi truée khi chay vao ddu track. Ciing chd § riing mot
phan t6t cia bé mat dia khong dugc s& dung bdi vi viéc 1am cho céc
d4u di chuyén vao va ra xa nhu vy thi don gidn khéng thuc tidn va
su chéch léch vé chiéu dai giita cdc sector trén track trong va ngoai
tré thanh nhiéu van dé cdn xem xét.

Mat dp dién tich da ting lén déu dan ké tir khi 6 dia luu trir ti
tinh dau tién (IBM RAMAC) dugc gi6i thiéu vao nam 1956, ban ddu
v6i tdc do téing trudng 1a khodng 25% mdi nam (gdp ddi cdch bon
nam), va ké tir ddu nhiing ndm 1990 v6i toc d6 ting trudng khodng
60% (gap doi cach 1.5 nam). Sy phéat trién va xudt hién cia cdc dau
chiu manhété vao nam 1991 va cdc ddu chiu manhété 16n vao nam
1997 da thuc ddy viéc ting mic do ting trudng mat do dién tich.
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Trong 47+n4am ké tir § dia RAMAC dugc gidi thiéu, mat 46 dién tich
cia b nhé tr da ting hon gdp nim tridu lan.

Véi muc dé ting truéng hién tai, trong khodng nam ké& tiép, cac
nha sin xudt § dia s& dat dudc cAdc méat d6 dién tich x4p xI 100Gbit/
5q. in., v&n dugc xem 1a gin thdi diém ma hiéu dng superparamagnetic
xday ra. Ddy 14 mot hiéu tng trong dé cdc mién tu tinh tré nén nhd
dén mifc vé bédn chit ching khéng én dinh vdi nhiét d6 phong. Céc
k¥ thuit chdng han nhu phuong tién c¢6 @6 khang tir cue ky cao va ghi
c6 tinh phan cue thdng ditng duge chidu dé cho phép cde mat d6 luu
trir tit tinh 12 200Gbit/sq. in ho3c nhidu hon, nhung vigt ra khéi pham
vi 46, cdc nha khoa hoe va ky su s& phdi huéng dé€n nhitng cong nghé
mdi. Mot cong nghé nhu vy duge xem xét trong tuong lai 14 bé nhé
anh toan ky (holographic storage), trong d6 mot tia laser ghi dir liéu
bing ba chiéu trong mot tAm hoéc khéi lap phuong thiy tinh.

Hinh 9.3 minh hoa mat 4% dién tich di tang nhu thé& nao tit khi bé
nhé tit d4 dugc phdt trién dau tidn (1956 RAMAC) cho d&n ngay nay.
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Hinh 9.3. Sy phat trién ciia m3t 6 dign tich trong b nhd d7a tir.

D€ taing mic dd dién tich trong khi duy tri cing cdc hé s8 hinh
déng & dia ngodi, cdc nha sdn xudt § dia dd phat trién nhitng cong
nghé phuong tién va ddu dé hé trg cdc mét d dién tich cao hon nay,
ching han nhu cdc dia gdm/thiy tinh, ddu GMR (giant magneto-resis-
tive), ghi tiép xic gid vaA mach dién t& PRML (partial response maxi-
mum likelihood). Théch thie chinh trong viée dat duge nhiing mat do
cao hon 1& sdn xuit cdc ddu § dia va cdc dia A8 van hanh véi nhitng
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dung sai gdn hon. Nhiing cii tién trong cic dung sai va viéc sif dung
nhiéu dia (platter) hon trong mot hé s¢ hinh diang duge 4n dinh tiép
tuc kich thich nhitng ph4t trién trong dung lugng & dia, nhung cdc
nha sdn xuit ti€p tuc tim kigm sy tang dung lugng tham chi cao hon
bing céch cai ti&€n nhitng cong nghé hién hanh va phdt trién nhing
cong nghé mdéi.

Dé dat thém di liéu vira trén mot & dia ¢6 mét kich ¢d nao d6, cac
track phai duge dit gan lai véi nhau va cdc dau phéi ¢é kha nang dat
duge dé chinh xdc cao hon trong cdc vi tri cia ching trén cdc track.
Piéu nay ciing ¢6 nghia rdng khi cdc dung lugng dia ciing ting, ddu
phai troi ndi thdm chi gan hon vdi bé mat dia trong sudt hoat déng.
Khe hé gitta dau va dia gin dén 10 nano mét (0.01 micron) trong méot
s0 8 dia, day 1a xap xi bé day cia mét mang t& bao. Néu so sanh, méot
sgi téc con ngudi thudng ¢é6 dudng kinh 80 micron, day hon khe hé
gitta ddu va dia trong mot s6 & dia 8.000 14n. Trién vong nay ghi tiép
xtic hodc gan tiép xdc that sy dang duge xem xét cho ¢dc 8 dia tuong
lai dé ting thém mat do.

£4¢ hd 80 hinh ddng

Mot diéu da ludn 1a nén tdng cla nganh céng nghiép PC 14 sy chudn
héa. Vi cac 8 dia, day 1a bing chiing trong cdc hé sé hinh ddng vat ly
va dién vén tao nén cac 8 dia hién tai. Bing cich sit dung nhitng hé s8
hinh dang theo chudn céng nghiép, ban c¢6 thé mua mét hé thong hoac
khung tif mdt nha sdn xuit va lip dit mot 6 dia bang phuong dién vit
Iy va dién ti mdt nha sdn xuat khdc. Cde chuéin hé s§ hinh déng bao
dam nhitng § dia c¢6 sfn s& dit vita trong khoang, cdc 18 vit s& canh
thing va cdc cip va ndi két chudn s& cim vao. Néu khéng cé cdc tidu
chuidn cong nghiép cho nhitng hé s6 hinh dang, s& khong c¢6 su tugng
thich gitta cdc khung, motherboard, cdp vi 8 dia khédc nhau.

Ngudi ta ¢6 thé ty hdi nhitng hé s6 hinh ddng nay dugc thiét lap
nhu thé nao. Trong mot sd truong hop, don gidn 12 mdt nha sdn xuat
tao mdt sdn phdm thong dung c6 mét hinh dang va giao thic néi két
nao d6 va nhitng nha san xuit khdc don gidn sao chép hoiic nhan ban
nhitng tham s6 d6 nhim sidn xudt nhitng sdn phdm khac von tuong
thich v& mit vat 1y va/hodc dién. Trong cdc trudng hgp khidc, cdc Gy
bang hoac nhém khdc nhau nhdm &n dinh céc tiéu chuin céng nghiép
nhat dinh. Sau d6 nhiing céng ty vén sidn xudt nhitng sdn phdm dng
dung cé nhiém vu tao ching dé phi hgp véi cde chudn nay.

Qua nhiédu nam, cdc 6 dia dd dugc tung ra v6i mét s6 hé sd hinh
déng theo chudn céng nghiép, thutng dugc nhan dang bing kich c&
x4p xi cla cdc dia (platter) chda bén trong & dia. Bang 9.1 liét ké céc
hé s8 hinh ddng & dia khde nhau da duge s dung trong cdc PC va
may tinh xdch tay.
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Bang 9.1. Cac hé sd hinh ding dia cidng

Cac b dia 5.25 inch: C4c @ dia 5.25 inch cd chidu cao mot nira:
Chiéu cao 3.25in. 82.6mm Chiéu cao 1.63 in. 41.3mm
Chidu rong 575 in. 146.0mm Chiéu rong 575in, 146.0mm
Chiéu sau 8.00 in. 203.2mm Chiu sdu 8.00 in. 203.2mm
Khéi lugng 149.5 ci 2449.9 cc Khéi lugng 74.8 ¢ 1224.9 cc

Cac 0 dia 3.5 inch c6 chifu cao mdt nira: Cdc & d7a 3.5 inch c6 chidu cao 1/3:

Chidu cao 1.63 in. 41.3mm Chiéu cao 1.00 in. 25.4mm

Chiéu rdng 400in, 101.6mm Chidu réng 400 in. 101.6mm
Chiéu séu 5.75 in. 146.0mm Chiéu sau 5.75in. 146.0mm
Khéi lugng 374 ci 6125 cc Khdi lugng 23.0ci 376.9 cc

Céc & dia 2.5 inch:

Chiéucao1  19.0mm 0.75 in.
Chiducao 2  17.0mm 0.67 in.
Chifucao 3  12.7mm 0.50 in.
Chifucan4  12.5mm 0.49 in.
Chifucao 5 9.5mm 0.37 in.
Chifucao 6  8.5mm 0.33in.
Chigu rgng  70.0mm 2.76 in.
Chidu sdu 100.0mm  3.94in.

Vol 133.0 c¢ 8.1 ci

Vol2 119.0 cc 7.3 ci

Vol3 889 cc 5.4 ci

Vol4 875 ¢ce 53 ci

Vols 66.5 cc 41 ci

Vol 585 ce 36¢ci

Cac 0 dfa 1.8 inch: Céc § dia PC Card 1.8 inch

Chiducao 1 95mm 0.37 in. Chiéu cao 1 8.0mm 0.31in.

Chiducao 2 7.0mm 0.28 in. Chiéu cao 2 5.0mm 0.20in,
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Chifu rong  70.0mm 2.76 in. Chigu sau 54.0mm 2143in.
Chigu siu 60.0mm 2.36 in. Ghiéu sau 78.5mm 3.09 in.
Vol 399 cc 2.4 ci Vo 339 ¢cc 2.1 ¢i
Vol2 29.4 cc 1.8 ¢ci Vol2 21.2 cc 1.3 ¢i

Cac MicroDrive 1 inch:

Chiéu cao 5.0mm 0.20 in.
Chiu rong  42.8mm 1.69 in.
Chiéu sdu 36.4mm 1.43 in,
Khéi ligng 7.8 cc 0.5 ¢i

Hién tai, cdc § dia 3.5 inch phd bign nhét cho desktop va mét s6
hé théng xdch tay, trong khi § dia 2.5 inch va nhé han phd bién trong
cdc hé thong laptop va nhimg hé théng xach tay khde.

Céc van 46 khac vé ho sd hinh ding

Céc nha sdn xuat laptop c6 nhiing cdch khac nhau d& 14p dat cac §
dia cing trong hé théng, didu nay cé thé giy ra cdc vdn dé vé& khi
ning tuong thich 1dp dit hofic nang cdp. HAu h&t cac hé théng si
dung mét caddy hoac mét loai bracketry dic biét nao dé d& giit 6 dia
va dé thiét lap cdc néi k&t dién dén hé thong.

Diéu nay lam cho phédn vat ly cda mot sy nang cAp dé dang nhu
gan mot & dia mdi vao caddy va sau d6 l4p dat né trong hé thong.
Ban c6 thé mua § dia da duge 1ip dat caddy, ban ¢6 thé mua mot &
dia rdng va hodn d8i né vao caddy hién c6, ho#ic ban c6 th& mua mdt
8 dia réng va mot caddy mdi mot cach riéng bidt. Mua § dia réng thi
ré hon nhiéu - cho di ban ciing thém caddy hay khéng - so véi mua
mét 6 dia réng da lip dat sin caddy. '

Néu ban mua mdt & dia nhu ]a mot phdn stta chifa tif nha san xust
hé théng, né s& thugng dinh kém theo 6 dia caddy hoic gid dd (xem
hinh 9.4). Tuy nhién, ban thudng phai trd hon gdp d6i gia cta riéng
mot 6 dia réng. Néu ban mua mot § dia réng tif mét nha sin xudt
thudc héng thd ba, né sé khéng bao ham caddy hoic gia d&, trit phi
ban d¢ nghi diéu nay mot cdch riéng biét. Néu ban chi déi § dia méi
dé 1y 8 dia nam trong hé théng, ban s& khéng cdn thém mét caddy
va thay vao dé chi viée ddi caddy hosc gia dd tir § dia cii sang & dia
mdi.
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Hinh 9.4. Caddy & dia citng duge sir dyng trong cac méy laptop Thinkpad 770.

St dung mot caddy c6 thé 1am cho viéc hodn ddi cdc § dia trd nén
rdt dé dang. Trong nhiéu mdy tinh x4ch tay tdm trung va cao cép,
thém mdt § dia cing don gidn hon nhiéu so v6i trong mot hé thong
desktop. Bay gid rdt nhiéu nha san xuit thiét k& cac hé thong xdch
tay c¢6 cac khoang ngoai nhim cho ban dé& dang hodn déi cdc § dia
cing ma khong cdn md case (thung m4y), mién 1a céc & dia dugc 1dp
dat sdn trong cac caddy thich hgp. Nhiéu ngusi dung c6 thé dung
chung m¢t mdy béing cach gén cac & dia ciing cia ho vao ding khép,
hodc ban c6 thé st dung cuing mot ky thuat dé tai nhitng hé diéu
hanh khéc nhau trén cing mt méy tinh.

Vi duy, trong series ThinkPad 770, ban ¢6 thé thdo § dia cing hién
¢6 ra va lap dat mot 6 dia cing khéc trong khong qua 10 giay! DPé
thdo 6 dia ra ban chi viéc di chuyén mét cong tic trugt dé nha tam
che, gilt tab kéo trén caddy ¢ dia va trugt caddy (v6i 8 dia bén trong)
ra ngoai khung. D€ ldp dit mot 6 dia méi, trugt cadd (véi § dia bén
trong) vao khoang, gdn tdm che va trugt mét cong tdc dé khéa co
dinh né.

Théat khong may, khong phéi tdt cd hé théng déu duge thidt ké
theo cdch nay va néu ban mua mot § dia réng vén khong duge dinh
kém ding caddy cho hé théng cia ban, thi viéc thdo ra va 14p dat lai
6 dia tit § dia hién c6 sé m4t thdi gian. Chy y ring cdc caddy va gia
do khong thé thay thé& cho nhau; nghia 14, ching thudng duy nhat cho
loai va model (ho#c series) cla hé théng ma ching duge thiét k.
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Néu ban mudn ¢6 mot sd 6 dia von c6 thé duge 18p dit nhanh
trong mot hé théng thi c6 thém cdc caddy hodc gia ds thi tién lgi.
Thudng mat mot vai phit dé 14p dat hodc thdo ra mot § dia ra khoi
mot caddy, nhung mot khi duge 1ldp diat vao mét caddy, né c6 thé
dugc thdo ra hoac duge 18p dit lai hé thong trong vai giay.

Mot khia canh quan trong vé viéc 1dp dat ho#c nang cap 6 dia cing
l1a ban phéi luu y dén su hé trg 6 dia dugc cung cap bdi BIOS cia hé
thong. BIOS trong mét s6 hé théng va dac biét 1a cac hé thong doi ci
hon, ¢6 thé dua ra nhitng tuy chon kich ¢& & dia cing giéi han. Trong
mot so truong hop, cdc badn nang cdp Flash BIOS vén cung cdp su hd
trg cho cdc & dia bo sung c6 thé c6 sdn cho cdac hé thong cia ban.

Sau sy hé trg BIOS, ban ¢an quan tdm dén viéc 1ap dat vat ly. Cho
du ban sé st dung caddy hién c¢6 hodc mua mot caddy méi (néu duge
bdt bude), ban phai luu ¥ dén chiéu cao ctia 6 dia. Cac & dia 2.5 inch
da dugc sdn xudt véi nhitng bé day khac nhau trong nhiéu nam, va
nhiéu hé théng notebook hoic laptop gigi han chi trong bé day cta &
dia ma ching sé hé trg. Thong thudng ban luén c6 thé 1dp dat mot &
dia méng hon thay cho mot 6 dia day hon.

Hoat dong & dia ciing

C4u tric co bén clla mét 6 dia ciing gdm céc dia xoay vdi cdc dau di
chuyén trén cdc dia va luu trit trong cdc track va sector. Cdc dau doc
va ghi dit liéu trong cdc vong déng tAm duge goi 1a céc track (ranh),
dugc chia thanh cac doan dugc goi 1a cdc sector (cung), thudng luu trix
512 byte mbdi cung (xem hinh 9.5).

Track ngoai \<

Hinh 9.5. Céc track va sector trén mot 6 dia.

Céc 6 dia cing thudng c¢6 nhiéu dia, duge goi 1a cédc platter (dia),
dugc x&p chong lén nhau va xoay cing nhau, méi dia c¢6 hai m#t ma &
dia luu trir dit liéu trén d6. HAu hét cdc 6 dia c6 mot, hai, hodc ba dia,
tao nén hai, bon, hodc sdu mat. Cic track duge canh thing giong nhau
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trén mdi mit cia moi dia cing nhau tao nén mdt cylinder (tru) (xem
hinh 9.6). Mét & dia cing thuong c¢6 mot dau trén mbdi méat dia véi tat
ci diu duge 18p dit trén mot thiét bi chuyén tai hodc gid chung. Céac
d4u di chuyén cung véi nhau theo hudéng téa tron qua dia; ching
khong thé di chuyén doéc lap bdi vi ching duge ldp dat trén cing mot
thi&t bi chuyén tai ho#ic gid dugc goi 12 mot actuator (cdn dong).

trong

Cac dia

Hinh 9.6. Céc cylinder dia ciing

Ban dau hau hét cic dia cing xoay véi tdc do 3.600rpm - nhanh
hon mot 6 dia mém khoang 10 1an. Trong nhiéu nim, 3.600rpm du’dng
nhu khong ddi gitta cdc 6 dia cing. Tuy nhién, bay gi hdu hét cac &
dia xoay tham chi nhanh hon. Mac du céc t6c dd c6 thé thay déi
nhung cdc § dia hién dai thudng xoay céc dla v6i tde do 4.200, 5.400,
7.200, 10.000 hodc 15.000rpm. Hau hét cc § dia c6 van dé tiéu chudn
duge tim thdy trong cdc hé thdng xach tay xoay véi toc do 4.200 hodc
5. 400rpm cham hon, VO'I mot vai model hiéu sudt cao c6 sdn xoay v6i
téc dd 7.200rpm. Céc 6 dia 10.000 hoac 15.000rpm thudng dugc tim
thay chi trong cdc workstation (méy tram) hodc trén server ¢6 hiéu
sudt rit cao, noi ma gid ca cao hon, sy tao nhiét va tiéng on caa né cé
thé duge gidi quyét dé dang han. Cédc téc d§ xoay cao hon két hop vdi
co ché& dinh vi ddu nhanh va nhiéu sector hon trén m01 track la nhitng
gi lam cho toan by mot dia cing nhanh hon mot & dia cing khéc.
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Cac dau trong hdu hét cdc & dia cing khong (va khéng nén) cham
vao cac dia trong subt hoat dong binh thudng. Tuy nhién, trén hau
hét cdc 6 dia, cdc ddu nghi trén cdc dia khi § dia duge tdt ngudn.
Trong hau hét cdc § dia, khi § dia duge tdt ngudn, cac dau di chuyén
dén cylinder t4n cing bén trong néi ching d8 by trén bé mat dia.
Biéu nay duge goi la thigt k& CSS (contact start stop). Khi & dia duge
md ngudn, cac dlu trugt trén bé mat dia khi xoay cho dén khi mot
16p dém khéng khi rdt méng tich liy gitta cdc ddu va bé mat dia, lam
cho cdc dau nang 1én va vén bi treo mét khodng cdch ngin trén hoic
dudi dia. Néu 16p dém khéng khi bi pha vd béi mét hat bui hodc mét
cd sde, dau c6 thé tiép xtic véi dia trong khi né xoay véi tée d6 toi da.
Khi sy tiép xic v6i cdc dia xoay di manh dé gay thiét hai, sy kién
nay dugc goi la mot sy va cham ddu. Két qua ciia mot sy va cham ddu
c6 thé 1a bat ky diéu gi tit mot vai byte d liéu bi mat cho d&n mét &
dia ho2n toan bi héng. Hau hét céc 8 dia ¢6 cac chat boi tron dac biét
trén cdc dla va cdc bé mat duge tdng do cdng c6 thé chiu dung nhitng
lan “clt cdnh” va “ha cdnh” hang ngay ciing nhu su sit dung qui muc
nghiém trong hon.

Mot 56 6 dia mdi hon khong si dung thiét k& CSS va thay vao dé
st dung mdt co ché& load/unload (tai/dé t4i), vén khéng cho phép céc
déu ti€p xtc cdc dia, tham chi khi § dia dugc tit ngudn. Pugc st dung
du tién trong cdc § dia notebook hodc laptop c¢6 hé s& hinh ddng 2.5
inch, trong dé sdc bén va dap ¢ hoc quan trong hon tai nhitng co ché
tai/dd tai st dung mft cdu ddec duge dit ngay bén ngoai phan ngoai
cia bé mit dia. Khi § dia duge tit ngudn hoac & trong ché& dj tiét
kiém ning lugng, cdc diu di chuyén 1én cdu déc. Khi duge mé ngudn,
cic dia duge phép xoay véi t&c dd t6i da truse khi cdc ddu duge nhd
xudng ciu dbe cho phép dong khéng khi (géc phuong khong khi) ngin
bat ky su ti€p xic cla dawdia.

Bdi vi cac by dia duge han kin va khéng thé théo ra, cdc mét db
track trén dia c6 thé rédt cao. Céc § dia cing ngay nay c6 1én dén
96.000 track ho#ic nhiéu hon trén mbi inch (tpi) dugc ghi trén phuong
tién (vi dy, Hitachi Travelstar 80GH). Céc bd dia dAu (HDA) chia cdc
dia dugc 1dp rap va duge han kin trong cdc phong sach trong nhitng
diéu kién tuyét déi vé sinh. Bdi vi it cong ty sita chita cdc HDA, viée
sta chita hodc thay cdc bd phan bén trong myt HDA duge han kin ¢é
thé ddt. Moi dia cing timg duge sdn xuat cudi cing sé bi héng. Nhiing
cdu héi duy nhat 1a khi nao sy hu héng sé xdy ra va viéc dit liéu c6
duge sao luu hay khong.

llIu v: Ban khéng nén ¢5 mé HDA cla mit & dia cing ted phi ban c5
thigt b vi chuyén mon d& thye hign vige sda chita bén trong. Hau hét céc
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aha sdn xuat ¢ § 1am cho HDA khé md d&' ngin nhilng nguBi can dém 1y sia
chiia. MG HDA s& 1am cho viée bio banh & dia khang co tie dung.

Cac Track va Sector

Mét track 1a méot vong dir lidu don trén mot mat cua mdt dia. Mot
track dia qué 1dn dé quan ly di liéu mdt cdch hidu qua du6i mot don
vi luu trit. Nhidu track dia ¢6 thé hu trit 100.000 byte dit liéu hoac
nhidu hon, diéu nay khéng hiéu qua cho 1dm déi vdi viéc luu tri cac
file nhé. Vi 1y do d6, cdc track duge chia thanh mdt s6 phin duge
dénh s& duge goi la cdc sector. Nhitng sector nay tugng trung cho céc
manh hinh cung ctia track.

Céc loai 6 dia khdc nhau phén chia céc track dia cua ching thanh
cdc s sector khdc nhau, phu thude vao mat do clia cde track. Vi dy,
céc dinh dang dia mém sd dung 8 - 36 sector mdi track, mic du cac
dia ctng thudng luu trit dir liéu véi mot mat 40 cao hon va ngiy nay
c6 thé e6 900 sector hodc nhiéu hon mdi track. Cac sector duge tao
b&i tht tue dinh dang chudn e6 dung lugng 512 byte, dung lugng nay
khong d6i qua sudt lich si cia PC. Dé tuong thich véi cdc BIOS va
driver cii hon, cde & dia sé thuyng thuc hién mot sy chuyén déi bén
trong dé& ching dudng nhu c6 83 sector mdi track khi duge xit 1§ trong
ch& dd CHS {(cylinder, head, sector). '

Céc sector trén mot tracj duge dénh s6 bit ddu véi 1, khong gidng
nhu cde dau hodc cylinder von duge ddnh s§ bat dau véi 0. Vi du, mét
dia mém 1.44MB chita 80 cylinder, duge danh s8 tir 0-79 va hai dau
(head), duge ddanh s8 0 va 1, trong khi méi track trén mdi cylinder c¢é
18 sector dugc danh s6 1 - 18.

Khi mat dia duge dinh dang, chuong trinh dinh dang tao cdc viung
ID trude va sau dif liéu cia mdi sector ma b diéu khién dia sd dung
d& d4nh s6 sector va dé nhan dang phin ddu va phan cudi ciia mdi
sector. Nhiing ving nay ddng trudc va ding sau ving dif liéu cla mdi
sector va si dung mot s8 trong téng dung lugng luu trif cia dia. Piéu
nay giai thich cho sy khéc biét giita cdc dung lugng khdng duge dinh
dang va duge dinh dang cha mot dia. Cha y ring hdu hét cac § dia
cdng hién dai duge bdn da duge dinh dang sdn va chi quing cdo dung
lugng duge dinh dang. Dung lugng khéng duge dinh dang thutng
khong duge dé cap nita. Mot su phat trién tha vi khédc 12 cédc & dia
méi sit dung nhitng gi duge goi 1& dinh dang sector No-ID, nghia la
nhitng sector dugc ghi khong cé cac dau ID trude va sau mdi sector.
Pidu nay cé nghia riing nhidu phan hon cda dia ¢6 thé dugce st dung
cho di liéu thét su.

M3i sector trén mét dia thudng c6 mdt phdn tién t§ hodic header
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vOn nhan dang phan ddu cia sector va chifa 6 sector, ciing nhu mot
phidn hau t8 ho#c trailer vén chua mét tdng kiém tra (nhim giup bdo
dam tinh toan ven cta noi dung dir lidu). Nhiéu § dia méi hon bé qua
header nay va cé nhimg gi duge goi la ghi No-ID, cung c¢dp thém
khong gian cho di ligu that. Véi mot s ghi No-1D, phan d4u va phan
cudi cha méi sector duge dinh vi bang sy dinh thoi gian ddng hé duoe
an dinh sin.

Méi sector chita 512 byte dir liéu. Tién trinh dinh dang cap thap
thudng dién day cac byte dit lisu bing mét gid trj riéng bidt nao ds,
ching han nhu F6h (hex) ho#c mot méu ki€m tra lap lai khéc nao do
duge st dung béi nha san xuait § dia. Mét s6 méiu khé hon cho cée
mach dién t& trén 6 dia d€ ma héa/gidi ma, do d6 cdc méu nay
thudng duge sit dung khi nha san xudt ki€m tra & dia trong sudt qua
trinh dinh dang ban ddu. Mot méu kiém tra déc biét ¢6 thé giy ra cdc
16i cho bé mit ma mdt miu dir liéu binh thudng khéng thé hién. Theo
cdch nay, nha sdn xuit cé thé nhan dang chinh xdc hon cde sector
bién trong sudt qud trinh ki€m tra.

GHI CHU

Kigu dinh dang dia duge thio luin § diy I3 m3t dish dang vat I hode cp thip, khing phii dinh
dang ¢3p ea0 mi ban thye hién khi sit dung Windows Explorer hode chuong trinh FORMAT cia 008
trén mit dia. Xem myc “Dinh dang dia” & phin eau teang chuong ndy 4’ fim higu v sy khie bigt
giita hai loai dinh dang nay.

Cac header va trailer eda sector déc 14p vdi hé didu hanh, he
thong file va cde file duge luu trit trén & dia. Ngoai cdc header va
trailer, ¢6 cdc khe hd trong cic sector, gilta cdc sector trén méi track,
va cling giffa cdc track, nhung nhiing khe hd nay khéng chia khong
gian dif liéu kha dung. Céc khe hé duge tao trong subt ti&n trinh dinh
dang cdp thdp khi viéc ghi duge tit tam thdi. Ching c6 cung mét
chife ning nhu c6 cdc khodng hé yén ldng gilta nhitng ban nhac dugc
ghi trén mét bang cassette. Tién t§, hiu t6 va céc khodng hé gidi
thich cho khéng gian bi m4t gia dung lugng khong duge dinh dang
cia mdt dia va dung lugng duge dinh dang. Vi du, mot 8§ dia mém
2MB (khéng duge dinh dang) ¢6 mégt dung lugng duge dinh dang la
1.44MB, va mét dia cing dung lugng khéng duge dinh dang 38MB cii
hon (vi dy nhu Seagate ST-4038) cé dung lugng chi 32MB khi né dugc
dinh dang. Béi vi cdc § dia citng ATA va SCSI ma ban mua ngly nay
duge dinh dang cdp thdp tai xudng, cdc nha sdn xult biy gi¢ quang
cdo chi dung lugng duge dinh dang. H&u nhu tat cd § dia si dung mét
khéng gian danh riéng nao dé dé quén ly di liéu vén s& duge luu trir
trén 8§ dia.
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Dinh dang dia

Can dé&n hai thd tuc dinh dang trude khi ban ¢6 thé ghi di lidu
nguoi dung sang mot dia:

- & Dinh dang vt ly (cdp thdp)
& Dinh dang logic (cp cao)

Khi ban dinh dang mét dia mém tring, Windows Explorer hoidic
lénh FORMAT DOS thyc hién ¢ hai kidu dinh dang nay ciing mat
lic. N&u dia mém da duge dinh dang, DOS va Windows s& mic dinh
sang viée chi thyc hién mot sy dinh dang cép cao.

Tuy nhién, mot dia cing ddi héi hai hoat dong dinh dang riéng
biét. Hon nita, mot dia ciing doi héi mét budce thit ba gitta hai tha tuc
dinh dang dé ghi thong tin tao phan ving (partition) sang dia. Tao
phin viing bat bude bdi vi mét dia eing duge thidt k& dé si dung vé6i
nhiéu hé didu hanh. S dung nhidu hé didu hanh trén § dia cing c6
thé duge thuc hién duge biing céch téch biét dinh dang v4t ly trong
mot tha tuc vén ludn nhu nhau, bt ké hé didu hanh duge st dung va
dinh dang clp cao (vén khéc nhau cho mdi hé didu hanh). Tao phén
viing cho phép mgt & dia cing chay nhiéu loai hé didu hanh hoac né
c6 thé cho phép hé didu hanh sit dung dia 1am mét s6 volume ho#c &
dia logic. Mot volume ho#c & dia logic 1a b4t kj phdn cla dia ma hé
diéu hanh gan mét miu ty ho#c tén & dia vao d6.

Két qud, chudn bi mét § dia cing dé luu trir dir lidu bao gdm ba
bude sau day:

1. Pinh dang c4p thap (LLF)
2. Tao phidn viung (partition)
3. Dinh dang cép cao (HLF)

Binh dgng cép thap

Trong mét dinh dang cfp th4p, chuong trinh dinh dang chia céc
track cia dia thanh mét s8 sector riéng biét, tao cic khe hé gidta cdc
sector va gilta cdc track va ghi théng tin header va trailer ciia sector.,
Chuong trinh ciing dién ddy viing dif liéu cda sector bing mét gia tri
byte gia hosic mdt mau gbm cdc gid tri test. P&i v6i cdc dia mém, &
sector duge ghi trén mdi track phy thuje vao loai dia va § dia. D6i
v6i cdc dia cing, s§ sector trén méi track phu thude vao § dia va giao
dién diéu khién.

Ban diu, cde § dia cing PC da st dung mét bd didu khidn riéng
bigt dudi dang mét card md réng hosc duge tich hgp vao motherboard.
Bdi vi b diéu khién (controller) c6 thé duge sit dung véi che & dia
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khédc nhau va tham chi cé thé duge tac bdi mot nha sidn xudt khéc,
phai ¢6 mdt su gidng nhau nao d6 trong cdc cudc giao tiép gitia bo
diéu khién va § dia. Vi Iy do nay, sb sector dugc ghi sang mdt track
¢6 khuynh huéng tuong déi nhat quén.

Cdc bo didu khién MFM ST-506/412 goc ludn dat 17 sector mdi
track trén mdt dia, mic di cdc bp didu khién ST-506/412 v4i kiéu mi
héa RLL d4 téng s& sector 1&én 25 hodc 26 mbi track; cdc & dia ESDI
da c6 32 sector hosic nhiéu hon mdi track. Cdc 6 dia duge tim thay
trong cde PC xéch tay c6 thé c¢é tir 17 dén 900 sector hodc nhiéu hon

trén méi track va con sO trén tiép tuc ting l&n trong cdc model mdi
hon.

HAu nhu tat cd & dia ATA va SCSI s dung mot ky thuat duge goi
14 zoned-bit recording (ZBR), ddi khi duge rat gon thanh zoned re-
cording, kj thuit nay ghi mét s6 sector hay thay ddi trén méi track.
N&u khéng c¢6 zoned recording, s sector va do dé cdc bit trén mdi
track 14 mét hiing s&. Piéu nay cé6 nghia s6 bit thyc mdi inch sé thay
d8i. Cang nhiéu bit mdi inch sé& hién hitu trén céc track trong va cang
it bit mbi inch s& hién hitu trén track ngoai. Téc dé dir lidu va tdc 46
xoay s& van khéng déi, s6 bit mdi track cling s& vdy. Hinh 9.7 minh
hoa mét & dia duge ghi véi cing mot sector médi track.

Sector

Hinh 9.7. Ghi chudn trong 46 ciing m@t sd sector tao nén moi track.

Mot phuong phap ghi chudn lang phi dung lugng trén céc track
ngoai bdi vi ching dai hon va chita cang mot lugng dir liéu (duge dit
cdch nhau thua hon) nhu cdc track trong. Mot cdch dé ting dung
lugng cda mot & dia cing trong sudt qué trinh dinh dang cdp thdp la
tao céc sector trén cdc cylinder ngoai cia céc dia nhiéu hon trén céc
eylinder trong. Béi vi ching ¢6 mét chu vi 1én hon, cdc cylinder ngoai
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¢6 thé chia nhiéu di liéu hon. Cac 8 dia khong c6 ky thudt zoned
recording luu trit cing mét lugng dif liéu trén moi cylinder, céc track
cha cde cylinder ngoai ¢6 thé dai gidp déi cdc track cha cée cylinder
trong. K&t qud 13 dung lugng luu trit bi ldng phi, bdi vi phuong tién
dia phai c¢6 kha niang luu trit dit liéu mét cdch ddng tin cay véi clng
mot mét d nhu trén cdc cylinder trong. Khi sd sector méi track duge
¢5 dinh, nhu trong cdc b diéu khién cii hon, dung lugng & dia duge
gi6éi han bdi mat df cla track tdn cing bén trong (ngdn nhit),

Cac 6 dia von skt dung ky thuat zoned recording phan chia céc
cylinder thanh cae nhém duge goi la cdc zone (ving), méi ving tiép
theo ¢6 thém sector moi track khi ban di chuyén hudng ra ngoai tir
tAm cia dia. T4t ca cylinder trong mot ving cu thé ¢é cling mot sé
sector mdi track. S0 vang thay ddi theo c4dc & dia riéng biét, nhung
hau hét cac é dia cdc 10 ving hodc nhiédu hon.

Hinh 9.8 minh hoa mét & dia v6i k¥ thuit zoned-bit recording.

Vimmg ngoai

Ving trong

Hinh 9.8. Zoned recording, trong 06 s6 sector mdi track tang trong méi visng (zone),
di chuyén ra ngodi tir tam.

Mot hidu dng khdc cla zoned recording 14 cdc téc d6 truyén thay
d8i phu thude vao viing ndo ma cdc ddu ndm trong dé. Mot 6§ dia cé
zoned recording sé xoay véi méot tdc do khong ddi; bdi vi ¢é nhiéu
sector han trén méi track trong cdc ving ngoai, tuy nhién viéc chuyén
dit liéu nhanh nhat ¢ d6. Két qua, viéc chuyén dit lidu cham nhat khi
doe ho#ic ghi sang cdc ving trong. D6 12 1y do tai sao tat cd § dia ngay
nay hé trg cdc tdc d9 truyén toi thiéu va t8i da duge duy tri von phu
thudc vao noi ban doc tir ho3c ghi sang trén 8 dia.
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Bang 9.2 minh hga cdc viing duge xdc dlnh cho ¢ dia notebook 2.5
inch Hitachi Travelstar 7K60, cac sector mbi track cho mdi vung va
téc 49 truyén dir liéu dat du‘o’c

Bang 9.2. Théng tin Zoned Recording cho & @a cifng 2.5 inch 60GB Hitachi Travelstar

TK6D
ving (Zone) Céc Sector mdi Track Tdc d§ truyén dif lidu (MBps)
0 720 44 24
1 704 43.25
2 696 42.76
3 672 41.29
4 640 39.32
5 614 37.72
6 592 36.37
7 556 34.16
8 528 32.44
9 480 29.49
10 480 29.49
11 456 28.02
12 432 26.54
13 416 25.56
14 384 23.59
15 360 2212

512 byte méi sector, 7.200 rom

Tao phdn ving

Tao mot phdn ving (partition) trén mdt § dia cing sé& cho phép né
hé trg nhing hé théng file riéng bist, mdi hé théng file n&m trong
partition riéng cda né.

Sau d6 mdi hé théng file ¢6 thé sit dung phuong phép riéng cia né
d€ cap phéap khdng gian file trong nhitng don vi logic duge gm 1a cdc
clusters hofic cdc don vi cdp phat (allocation unit). Moi 8 dia cing
phai c¢6 t8i thi€u mét partition trén dé va c¢6 thé€ c6 1&én d&n bén
partition, ting partition ¢6 thé hd trg cdc hé théng file cing mot loai
hodc ¢6 loai khdc nhau. Ba hé théng file théng dung dugc sit dung
ngay nay:

& File Allocation Table (FAT) - Pay la hé théng file chuén
duge hé trg boi DOS va Windows 9x/Me. Cdc partition FAT
hé trg cde tén file c6 t6i da 11 ky tu (tdm ky tu cdng vdi mét
phan mé rong ba ky tw) trong DOS, va 255 ky tu trong Win-
dows 9x (hodc cao hon). H¢ théng file FAT chuén stz dung cde
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86 12 bit hodc 16 bit dé€ nhdn dang cdc cluster, dén dén kich
cd volume t6i da la 2GB.

Bing cdch st dyng FDISK, ban cé thé tao chi hai partition
FAT vgt Iy trén mét 6 dia cing - primary (chinh) va extended
(mé réng) - nhung ban cé thé chia nhd partition extended
thanh nhiéu dén 25 volume logic. Cdc chuong trinh tao purti-
tion thay thé, chdng han nhu Partition Magic c6 thé tao lén
dén bon partition primary hodc ba partition primary va mét
partition extended.

& File Allocation Table, 32 bit (FAT32) - Mot hé théng file
tuy chon diuoc hé trg bdi Windows 95 OSR2 (OEM Service
Release 2), Windows 98, Windows Me, va Windows 2000/ XP.

FAT32 s dung cdc 36 32 bit dé nhan dang cde cluster, dén
dén mot kich cd volume t6i da la 2TB hode 2.048GB.

& Windows NT File System (NTFS) - He¢ théng file gbe cho
Windows NT [2000/XP vén hé trog cdc tén file dai lén dén 256
ky tu va cde partition lén dén 16 exabyte (vé I3 thuyét). NTFS
ciing cung cdp cdc thudc tinh méd réng va nhing tinh ndng
bdo mat hé théng file vén khong hign hiu trong hé théng file
FAT.

Cho d&n khi XP dugc tung ra, FAT32 da la hé théng file thong
dung nhét. Boi vi NTFS danh riéng cho XP, NTFS bay giv tré nén
phd bién hon trong cdc hé théng méi hon. Tuy nhién, hé théng file
FAT ¢6 thé truy cdp dé dang bdi gdn nhu moi hé diéu hanh, diéu nay
lam cho né tuong thich nhédt trong mdt mdi trudng OS hén hop.
FAT32 va NTFS cung cfp thém nhitng tinh niang nhung khéng thé
truy cap téng thé bdi nhitng hé didu hanh khéec.

Tao partition thudng dugc thuc hién bing cach chay chudng trinh
tao partition dia dinh kém véi hé diéu hanh. Tén va hoat déng chinh
xdc cla chuong trinh tao partition dia thay déi theo hé diéu hanh. Vi
du, FDISK dugc st dung béi DOS va Windows 9x/Me cho tdc vu nay,
trong khi 1énh DISKPART hodic thinh phin snap-in Disk Manage-
ment cua service Computer Management duge sit dung vdi Windows
XP. FDISK, DISKPART va cdc céng cu tao partition dia khédc cho
phép ban chon lugng khong gian trén 6 dia dé st dung cho mot
partition, tir mdt megabyte hodc 1% & dia 1én d&én toan bd dung lugng
cia § dia, hodc nhiéu nhu hé théng file cu thé cho phép. Théng
thudng, cang cé it partition cdng t&t va nhiéu ngudi ¢6 bam theo tdi
da chi mdt hodc hai partition. Piéu nay d4 khé hon trude FAT32 béi
vi kich ¢& partition t8i da cho mét partition FAT16 chi 1a 2GB. Véi
FAT32, kich cd partiton t6i da ¢6 thé 1én dén 2.048GB. Chd ¥ ring
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Windows 2000 va XP tir chéi dinh dang mét volume FAT32 trén 32GB,
méc db ching s& nhan biét cdc volume FAT32 hién c6 cé gidi han len
dén 2.048GB.

Luu v: FDISK, DISKPART va nhiing cong cu tao partition dia khic duge

dua vio hg diéu hanh khing the duge si dung d& thay d&) kich c3 cda mat
partition; at A nhitng g7 né ¢6 the thuc hign 13 g3 bé hodic tao cée partition.
Hanh ding g8 b6 hodc tao mdt partition s& hdy va/holc khong cho phép truy
¢ép dén d lida vin da duye chita trong partition hoc nim trén phan do cda
dia. DE x{ I cdc partition ma khong ticu huy dit ligu, ban & the s dung
¢éc chudng trinh tién ich cda hing thi ba, ching han nhu Partition Magic cia
PowerQuest hoic Partition Commanded cia V-Communications.

Sau khi mét & dia duge tao partition, mdi partition sau dé phai
duge dinh dang cdp cao bdi hé didu hanh vén sé& st dung né.

Binh dang cdp cao

Trong sudt qud trinh dinh dang c4p cao, hé diéu hanh ghi cdc ciu
tric cdn thiét dé qudn 1y cdc file va dit lidu trén dia. Vi du, cdc
partition FAT ¢é mét Volume Boot Sector (VBS), hai bdn sao cia mot
file allocation table (FAT) va mét thu muc géc trén médi § dia logic
duge dinh dang. Nhiing cdu trac dit liéu nay cho phép hé didu hanh
quén 1y khdng gian trén dia, theo dai c4c file va tham chi qudn 1y cdc
viing bi khi€m khuyé&t dé ching khéng gay ra céc sy cé.

Pinh dang cap cao khong that su 1a mét dinh dang vat 1y cha 6 dia
ma chinh xde hdn 1a tao mét bang ndi dung cho dia. Trong dinh dang
cap thdp von la tign trinh dinh dang vat ly thit sy, cdc track va
sector duge ghi trén dia. Nhu duge dé cap, 1énh FORMAT cia DOS va
Windows c6 thé thyc hign cdc hoat dong dinh dang cdp thap va cdp
cao trén mét dia mém, nhung thuc hién chi dinh dang clp cao trong
mét dia cing. Céce dmh dang cdp thdp cha cdc § dia ATA va SCSI
duge thue hién bdi nha sdn xuit va hau nhu khéng nén bao giv duge
thitc hién bdi ngudi dung cudi.

Cac thanh phin & dia ciing co ban

Nhiéu loai § dia cing c6 trén thi trudng, nhung gdn nhu déu c6
chung cung cdc thanh phén vat ly co badn. C6 thé c6 mot s6 diém khée
biét trong chét lugng cta nhitng thanh phin nay (va trong chét lugng
cita cac chdt lidu duge sif dung dé€ tao chiing), nhung cic dic diém
hoat dong cGa hdu hét cdc § dia thi tuong tuy. Cc thanh phin co ban
clia mét & dia citng dié€n hinh nhu sau:
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& Cdc dia (disk platter)

& Cdc ddu doc/ghi
& Co cdu can déng dau

® Pong co truc chinh/tam dia
& Board logic (b6 diéu khién hodc board mach in)
& Cdc cdp va bo noi

& Cdc thanh phdn cGu hinh (chdng han nhu cdc jumper hodc
switeh)

Ban c6 thé xem ting thanh phan nay trong hinh 9.9.

Mat trén cia

ey Cén ddu
vo/hop kin Cén djng ddu
— .
® B
@ . Cicld
théng hai N
(b loc
~ théng hdi %
u nim & mit
duéi) = :
~
tiebo didu —
PCB diéu khién dén
khiénd dia dongcd é dia Bé n6i ngud
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Hinh 9.9. C4c thanh phdn & dia cing dién hinh.

Céc dia (platter), dong cd truc chinh, cdc dau (head), va cdc co ciu
can dong dau thudng dugc chia trong mot hop kin duge goi 1a head
disk assembly (HDA) thudng duge xem 1a mdt thanh phan; né hiém
khi duge mé. Céc bd phan khac bén ngoai HDA cia § dia, chéng han
nhu céc board logic, bezel va phdn cing cau hinh hoac 1dp rdp khéc c6
thé duge théo roi ra khéi § dia.

Cac dia cia dia cing

Céc & dia cing c6 mot hodc nhidu dia. Bang 9.3 liét ké cdc hé sO
hinh dang & dia cting, cac kich ¢ dia di kém da duge si dung trong
cac § dia cing PC va thoi diém ching duge gidi thiéu 1an d4du tién:
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Béng 9.3. Cdc he so' hinh ding fa citng v6i cac kich ¢d dia thyc t&

Hé sd hinh Budng kl'n!l Duing kin[t Ndm dugc gidi thigu
déng Ma cing dfa thyc t& {(mm)  dia thyc té (in}

5.25-inch 130 mm 512 in 1980

3.5-ingh 95 mm 3.74 in 1983

2.5-inch 65 mm 2.56 in 1988

1.8-inch 48 mm 1.89 in 1991

1-inch 34 mm 1.33 in 1999

Phudng tién ghi

Bat ké chét nén nao duge sit dung, cdc dia duge pha bing mét 16p
méng cla mdt chat cdm dng tir du duge goi la medium (phuong tién)
ma théng tin tir tinh duge luu trif trén d6. Ba loai phuong tién ti tinh
duge st dung trén cdc dia cing:

& Phuong tién oxit
& Phuong tign mang méng

& Phuong tién AFC (antiferromagnetically coupled - ghép bdng
phdn sdc ti)

Phutong ti¢n Oxit

Phuong tién oxit dugc tao tir cdc hgp chit khdc nhau, chia oxit
s8lc 1a thanh phéan hoat tinh. Lép ti tinh dugc tao trén dia béng cdch
phi dia nhém bing mét xird chda cde hat oxit sdc. Xird dugce trai
rong qua dia bing cdch xoay cdc dia vdi toc do cao; lye ly tAm khién
cho chét 1iéu chdy ti tAm ecia dia ra bén ngodi, tao mét 1dp chat lidu
déu trén dia. Sau d6 bé mat duge hong khd va duge danh béng. Sau
cang, mot 16p chat liéu von bio vé va bsi tron bé mét duge thém vao
va duge danh béng nhén. Lép oxit thudng day khodng 30 phan triéu
cia mot inch. N&u ban ¢6 thé nhin ky mot & dia c6 cdc dia duge phd
oxit, ban s& thdy rang cdc dia hoi nau hosc vang nhu hé phéch.

Khi mét d¢ & dia tang lén, phuong tién tif tinh cin méng hon va
dugc dinh hinh hoan hdo hon. Nhiing tinh néng cia céc 16p phu oxit
da bi vugt xa bdi hau hét cdc § dia dung lugng cao hon. Béi vi phuong
tién oxit rdt méng, cdc dia sit dung né c6 thé bi héng do va cham dia
néu & dia bi x8c trong qua trinh van hanh. HAu hét cde & dia doi ci
hon, ddc bidt cdc § dia duge bsn dudi dang cde model cAp thap, s
dung phudng tién oxide trén cdc dia § dia. Phuong tién oxit vén da
duge sit dung k€ tif nam 1955 van thong dung do chi phi tuong d&i ré
va tinh dé dng dung cta chlng. Tuy nhién, rat it § dia si dung phuong
tién oxit.
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Phuong ti¢n mang méng

Phudng tién mang méng méng hon, cing hon va duge dinh hinh
hoan hdo hon phuong tién oxit. Mang méng d4 duge ph4t trién nhu la
mdt phuong tién cé tinh thue thi cao vén cho phép mét thé hé § dia
mdi 6 cde chiéu cao trdi ndi ddu thap hon vén 1an lugt lam cho viéc
tang mat do ¢ dia ¢6 thé thyc hién duge. Ban d4u, phuong tién mang
méng chi dugce st dung trong cdc hé thdng § dia dung lugng cao hon
hodc chat lugng cao hon, nhung ngay nay, hdu nhu tat cd § dia sg
dung phuong tién mang mong.

Phuong tién mang méng duge d4t tén mét cdch thich hop. Lép pha
mong hdn nhiéu so véi 16p phu c6 thé dat dugc bang phuong phdp
phd oxit. Phuong tién mang mdng copn duge goi 1a phuong tién duge
ma do cdc tién trinh khédc nhau dugc sit dung d€ dat mang méng trén
cdc dia.

Phuong tién dugc ma mang méng dugc sdn xudt bing cdch dat
phuong tién tir tinh trén dia bing mot co cau ma dién giéng nhu cich
I6p ma rom dugc dat trén thanh chin bao vé cua mot xe hoi. Dia
nhém/magie hodc thdy tinh duge ngdm trong mét loat cée dung dich
héa hoe d& phii dia bing mét 8 lép mang kim loai. Lép phuong tién
tir tinh ban than 12 mot hop kim cobalt day khoang 1 pi-inch.

Phuong tién duge sputter mang méng dugc tao bing cdch trude
tién phii cdc dia nhém bing mét lop photpho nickel va sau dé dat
chét tif hgp kim cobalt trong mot tién trinh ling chan khéong lién tyc
dugc goi 14 sputtering. Ti€n trinh nay ldng cédc 16p tit méng dén 1 LL-
inch hodic it hon trén dia theo mét cach tuong tu nhu cdc tdm silicon
duge phi bing cdc mang kim loai trong cbng nghiép bdan din. Sau dé
ky thudt sputtering nay duge sit dung lai d€ phi xubng mot 1dp
carbon bdo vé mot 1 f-inch cuc ky ctng. Nhu cdu cho mdt chan khang
gin nhu hoan hde lam cho sputtering dit nhat trong cic tién trinh
duge mé ti & day.

Bé mit ciia mot dia dugc sputtering chita céc 16p tir tinh mong dén 1
H-inch. Béi vi bé mit nay cing rat nhin, diu c6 thé lg liing gin bé mat
dia hon truge d6. Cde chiéu cao lo ling nhé d&n 10nm (nano mét,
khodng 0,4 pt-inch) trén bé mat ¢6 thé thue hién duge. Khi ddu gAn hon
vi dia, mat dd cha cdc chuyén tigp tir thong co thé duge tang dé cung
cfp dung luong luu trit 1¢n hon. Ngodi ra, m4it do tiang cia tu trutng
trong mot tién trinh doc § vang 1an can gdn hon cung cdp cdc bién dd
tin higu cao hon cin d€ dat duge hiéu suat tin hiéu véi tiéng 6n tot.

Cac tién trinh sputtering va ma tao nén mét mang rit méng, cting
ca phuong tién tir tinh trén cdc dia. Bdi vi phuong tién mang méng
rit cing, kha nang s8ng sét sau khi ti€p xdc véi cde ddu véi toc do
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cao tt hon. Thyc t&, phuong tién mang méng hién dai hau nhu khéng
thé va cham. Néu ban ¢6 thé m§ mot & dia dé nhin k¥ cdc dia, ban
thiy ring cdc dia duge phil bing phuong tién mang méng tréng giong
nhu guong.

Phitong ti¢n AFC

Cai tién méi nhit trong phuong tién § dia duge goi 1a phuong tién
AFC (antiferromagnetically coupled), dugc thiét ké dé cho phép cac
mat d6 duge ddy ra khéi nhiing gidi han trude do. Bat cf lic nao mat
do dugce ting, 16p tir tinh trén cde dia phai duge lam cho ngay cang
méng hon. Mat d¢ dién tich (cdc track méi inch nhén véi céc bit méi
inch) d& tang trong cdc & dia cing dén thyi diém céde hat trong 16p tu
tinh duge si dung d€ luu trir dif lidu tré nén nhé dén mic ching tré
nén khéng 8n dinh theo thoi gian, lam cho viée luu tri dit héu khong
én dinh. Diéu nay dugc goi la giéi han superparamagnetic vén da
dugc quyét dinh 1a gidta 30 va 50Gbit/sq. in. Cac 6 dia ngay nay da dat
dén 35Gbit/sq. in., nghia 12 gidi han superparamagnetic bay gi¥ trd
thanh mat yéu td trong cac thiét k& o dia.

Phuong tién AFC gém hai 16p tir tinh duge tach biét bing mpt 1dp
mang 3 nguyén t (6 angstrom) rit mong cia nguyén t& ruteni (Ru).
IBM da tao ra thuat ngit “pixie dust” d& am chi 16p ruteni cuc mong
nay. Hé nhiéu 16p nay tao ra mot sy ghép phan sde tif cha céc 16p tir
trén va dudi von khién cho bé mit tir tinh bidu kién clia toan b ciu
tric tré thanh sy khac biét giita cac 16p tir trén va dudi. Biéu nay cho
phép sif dung céc 16p tir day hon v& mat vat 1y véi cdc hat 16n hon, 8n
dinh hon hoat dong nhu thé ching d& that sy la mét 16p méng hon
nhiéu.

IBM da dua phuong tién AFC vao mdt s8 & dia, bit dau véi series
Travelstar 30GN 2.5 inch cla cdc & did notebook duge gidi thidu vao
nam 2001, cic § dia dau tién trén thi trudng s dung phuong tién
AFC. Ngoai ra, IBM di dua phuong tién AFC vao céc & dia 3.5 inch
desktop bdt ddu véi Deskstar 120 GXP. Ngugi ta cling mong dgi cdc
qha san xudt khac dua phuong tién AFC vao cée § dia cha ho. Viée st
dung phuong tién AFC dugc mong dgi 1a cho phép cac mat do dién
tich dugec m& rong sang 100Gbit/sq. in. va hon thé nia.

Cic ddn doc/ghi

Mot & dia ciing thudng c6 mot dau doc/ghi cho mbi bé mat dia
(nghia 12 mdi dia c6 hai tap hogp ddu doc/ghi - mdt tap hop cho mat
trén va mot tap hgp cho mét dudi). Nhiing ddu nay duge ndi k&t hodc
duge ghép dbi trén modt cd cdu chuyén dong. Do d6, cac dau di chuyén
cung nhau qua cédc dia.
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Vé mit co hoc, cdc ddu doc/ghi don gidn. Méi ddu nim trén mot
can dong dugc nap bang 16 xo dé budc dau ti€p xic v6i mot dia. It
ngudi nhan ra ring mbi dia that su dugc “ép” bdi cdc dau trén va duéi
né. Néu ban c6 thé mé mot 6 dia mét cdch an toan va nhic ddu trén
1én bing ngén tay, diu sé bac trd lai xuéng dia tdch mot cdi khi ban
nhd né ra. Néu ban c6 thé kéo xudng trén mot trong cdc ddu bén dudr:
mot dia, sttc cing 16 x0 s& khién cho né bat trd lai 1én vao dia kéu ric
mot cdi khi ban nha né ra.

Hinh 9.10 minh hoa mot b§ cAn dong ddu dia cing dién hinh tir
mot co cdu truyén dong cuéon day dong.

Truc cin dpng Cudn day dong

Cac dau doc/ghi Nam cham
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Hép nam cham

Hinh 9.10. Cdc dau doc/ghi va b cdn déng cudn ddy ddng.

Khi § dia ¢ trang thai nghi, cdc ddu dugc bude pha1 ti€p xdc tryc
ti€p vdi cdc dia biing sdc cing cia 10 xo0, nhung khi § dia xoay véi toc
do to1 da, 4p suit khong khi ph4t trién ben dué6i cdc ddu va nang
ching 1én khéi bé mit cla dia. Trén mot & dia xoay véi tée do tdi da,
khodng céach giita cac dau va dia ¢6 thé la tir 0.5 dén 5 u-inch hoc
nhiéu hon trong mot § dia hién dai.

Khi cong nghé & dia cing da phat trién, thiét ké dau docx’ghl cing
phat trién theo. Cdc ddu xuat hién ddu tién nhat 1a céc 18i sic don
gidn véi cdc cudn day (cdc nam chdm dién). Véi cdc chudn ngay nay,
cc thiét k& dau nguyén thiy c6 kich ¢ vat ly rat 16n va van hanh
véi cdc mat do ghi rat thap. Qua nhiéu nim, cdc thiét k& ddu da phat
trién ti nhitng thiét k& 16i Ferrite don gidn diu tién thanh céc loai
chéng mahétd va chéng mahéto 16n c6 sin ngay nay.
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Cac bo loc khong khi

HAu nhu tat cd 6 dia cing déu c6 hai bd loc khong khi. Mot b loc
duge goi la b loc tai luu thong va bo loc kia duge goi la mot bo loc
khi 4p hoac thong gi6. Nhitng bo loc nay duge han kin vinh vién bén
trong 6 dia va dugc thiét k& dé khong bao gid duge thay d8i trong
thoi gian st dung 6 dia, khong giong nhu nhiéu dia cing mainframe
cti hon vén ¢6 nhitng b loc c¢6 thé thay déi duge.

Mac diu né duge thong gié, nhung mot dia cing khong luu théng
tich cuc khong khi ti bén trong ra bén ngoai HDA ho#c nguge lai. B
loc tai luu théng duge 14p dit vinh vién bén trong HDA duge thiét k&
dé loc chi cac hat nhd bi cao ra khéi cédc dia trong cdc 14n cdt cdnh va
ha cdnh cGa diu (va c6 18 bat ky hat nhé khédc bi ddnh bat ra bén
trong & dia). Bdi vi cdc & dia ciing duge han kin vinh vién va khéng
luu théng bén ngoai khong khi, ching c6 thé chay trong cdc moéi
truong cuc ky do (xem hinh 9.11).

B0 loc ti luu thong Cudn day dong quay

Pudng luu théng
khong khi

Hinh 9.11. Sy lvu théng khdng khi trong mét dia cirng.

HDA trong mot 6 dia cidng dugc han kin nhung khéng kin khi.
HDA dugc thong gié qua mot thanh phan bd loc khi 4p ho#ic thong
gi6 nhim cho phép can bing 4p sudt (thong gié) gitta phan bén trong
va phan bén ngoai § dia. Vi 1y do nay, hdu hét cdc § dia dugc dinh
muc bdi nha sdn xuét § dia d€ chay trong mot pham vi do cao riéng
biét, thuong tir 1.000 feet dugi dén 10.000 feet trén muc bién. Thuc té,
mot s6 & dia cing khong duge dinh midc dé€ vugt qué 7.000 feet trong
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khi van hanh béi vi 4p sudt khong khi qua thdp bén trong & dia dé
lam 1o ling cdc dAu mdt cach pht hop. Khi dap suiit khong khi mai
trudong thay déi, khong khi luu théng vao hodc ra 6 dia, do d6 cdc 4p
sudt trong va ngoai giong nhau. Mic di khong khi khéng di qua mét
16 théng gi6é, nhung su 6 nhiém khong phai 12 mdt méi quan tdm bdi
vi bd loc khi 4p trén 13 thong nay dugc thi&t k& dé loc bé tat ca hat
16n hon 0.3 micron (khodng 12 u-inch) dé ddp ung nhitng théng s6 cho
d6 sach bén trong 8 dia. Ban cé thé thay cdc 16 thong gié trén hau
hét cdc 6 dia vén duge bao phi bén trong bang bd loc thong gié.
Tham chi mét s6 6 dia sif dung cdc thanh phan bé loc loai tinh vi hon
dé ngén cdc hat thadm chi nhd hon.

Su thich nuhi nhiét do dia cung

Béi vi cac 6 dia cing c¢6 mbdt cong duge loc dé ddy khong khi vao
heoac ra HDA, hoi 4&m ¢é thé di vao 6 dia va sau mét khodng thoi gian
nao dé, ngudi ta chic gid dinh réng do Am bén trong bat ky dia cing
tuong tu nhu d6 &m bén ngoai 6 dia. PO 4m ¢6 thé trd thanh mjt van
dé nghiém trong néu né duge dé cho ngung tu - va dic bidt néu ban
mé ngudn § dia trong khi su ngung tu nay hién dién. Hau hét cdc nha
s&n xudt dia ciing da xdc dinh nhing thi tuc dé 1Aam cho mot ¢ dia
ctiing thich nghi véi mdt méi trudng mdi c¢é nhitng day nhit d¢ va dd
Am khdc nhau va dic bist dé dua mét § dia vao mot mdi trudng am
hon ma trong d6 sy ngung tu c6 thé hinh thanh. Tinh huéng nay la
mo6t moi quan tAm dac biét 461 vdi nhitng ngudi st dung cdc hé thing
laptop ho#c xdch tay. Néu ban dé mt hé thong xdch tay trong mot
thung dé hanh ly ding sau xe hoi trong suét mua déng chéng han, cé
thé€ gay tai hoa néu dua may vao bén trong va md ngudén né ma khéng
dé né thich nghi véi nhiét do trong nha.

Boan vi€t va bang 9.4 sau day duge 1y tit bao bi xi nghiép ma
Control Data Corporation (sau dé la Imprimis va cudi cling 14 Seagate)
da st dung dé phan phéi véi cdc § dia cing cda né: _

Né&u ban vita nhén hodc vita 14y thiét bi nay ra khéi mét khi hau c6
cdc nhiét dd tai hoac dudi 50 do F (10 d$ C), ban khéng mé hép chua
nay cho dén khi cdc didu kién sau day duge dép dng; néu khoéng, su
ngung tu s& xdy ra va c6 thé lam hong thiét bi va/hodc phuong tién.
Pit bao bi nay trong mét mdi trudng hoat déng trong khodng thaoi
gian theo biéu dé nhiét d5.

Bang 9.4. Bang thich nghi méi trudng & dTa cing

Nhiét d§ khi Théi gian Nhiét d§ khi Thai gian thich nghi
hau trude thich nghi héu frude
+40°F (+4°C) 13 hours —10% (-23%C) 20 hours

+30% (-1°C) 15 hours —20°F (~29°C) 22 hours
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+20°F (~7°C) 16 hours -30°F (-34°C) 27 hours
hodc it han

+10%F (-12°C) 17 hours

0% (—18°C) 18 hours

Nhu ban c6 thé thdy tir bing nay, ban phai dat mot & dia cing da
dugc cdt giit trong mdt méi trudng lanh hon binh thudng vao méi
truong hoat dong binh thudng cia né trong mot lugng thoi gian duge
xdc dinh d€ cho né thich nghi tru6e khi bat nguén né.

Gic Board Logic

Tat ¢ § dia cdng c6 mot hodc nhidu board logic duge 14p dat trén
d6. Céc board logic chia cdc mach dién t¥ vén didu khién cdc hé
théng dén déng truc chinh va diu cda § dia va trinh bay dit liéu cho
by diéu khién theo mot dang duge chdp thuin nao dé. Trén cse & dia
ATA, cdc board bao gdm chinh by didu khién, trong khi cdc § dia
SCSI bao gdm bd diéu khién va mach didu hgp bus SCSI.

Nhiéu sy ¢6 § dia cing xay ra trong board logic, khéng phdi trong
bd co hoc. (Cau néi nay dugng nhu khéng logic nhung ding). Do dé,
déi khi ban c6 thé sita mot & dia bi héng bing céch thay board logic
thay vi toan b 6 dia. Hon nita thay board logic cho phép ban truy cap
duge dit lidu trén 6 dia - didu ma viéc thay toan bd & dia khéng mang
lai. That khéng may, khéng ¢6 nha sdn xuit § dia nao bdn cie board
logic mgt cdch riéng biét. Cach duy nhat dé tim duge mot board logic
thay thé cho mét § dia nao d6 1a mua mot & dia gidng hét va sau d6
1am thit né dé lay cdc by phan. Di nhién, mua ci mét & dia méi chi dé
sia mft § dia hién c6 thi khéng hop 1y ngoai trir trong trudng hgp sy
phuc hoi dir liéu tir 6 dia e 1a didu cin thist.

Né&u mét § dia hién cé chia di lidu quan trong, va board logic bj
hu, ban s& khéng thé truy tim dit lidu ti § dia tric phi board dugc
thay. Vi gid tri cia dir liéu trong h&u hét cdc truong hgp s& cao hon
nhiéu so v6i chi phi ciia § dia, mot § dia mdi giong nhu § dia bi hu ¢6
thé dugc mua va duge lam thit 48 14y céc bd phin ching han nhu
board logic vén ¢6 thé hoan d6i trén § dia bi héng. Phuong phdp nay
phé bién trong s& cdc cong ty von cung cdp nhitng dich vu phuc héi di
liéu. Ho s& dy trit mot lugng 16n cde § dia thong dung ma ho c6 thé
st dung trén cdc by phan dé cho phép phuc héi dir liéu tir cac 6 dia
khdch hang bi khi€m khuy&t ma ho nhan duge.

Phén 16n thai gian cdc board khéc d& thay chi bang mot chia vin
vit. PBon gidn thdo ra va Idp dat lai mot vai vit ciing nhu rat phich
cdm va néi lai mot cap hodc hai cap d6 12 tit ca nhiing gi can thiét
dé théo ra va thay mét board logic dién hinh.
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Cac cip va b6 ndi

Cédc 8 dia 2.5 inch va nhd hon duge s dung trong cdc hé théng
laptop thudng st dung mot bd ndi hgp nhat v6i mét cdp hode méi néi.

CAc thanh phin cdu hinh

Céc & dia 2.5 inch va nhé hon thudng khéng sd dung bat ky jumper
b&i vi mdi 14n chi mdt & dia duge ndi va khdng dodi héi cde jumper cho
mét xdc lap master. Tuy nhién, néu ban mudn xdc lap mot & dia sang
slave hoac cable select, thi c¢6 thé can d&€n cdc jumper.

Cac tinh niang dia ciing

Dé dua ra quye’t dinh t&t nhit trong viéc mua mét dia cfrng cho hé
thong hoac dé hiéu nhitng gi phén biét mdt nhan hiéu cua dia ciing
nay v6i mdt nhén hidu khéc, ban phai xem xét nhiéu tinh nang. Phan
nay trinh bay mdt s vén de ma ban nén xem xét khi danh giad nhing
6 dia:

® Dung luong
& Hiéu sudt
& D6 tin cdy
& Chi phi

Dung lugng

N&u ban da dung can khong gian trén dia cing hién hanh, ban c6
thé ty héi “Bao nhiéu khong gian luu trir thi méi da?” Béi vi khd néng
nhiéu hon ban s& s dung het khoéng gian thay vi c6 qud nhiéu, néi
chung t&t nhit nén tim mua § dia 16n nh&t phi hgp vai tii tién clha
ban. C4dc hé théng hién dai du’o’c st dung d& luu trit nhiéu kiéu file
ngdn nhiéu khodng tréng, bao gom céc bic dnh s8, nhac, video, cé.c hé
didu hanh méi hon, tng dung va game. Vi du, theo nha sin xuit § dia
cing Western Digital, luu tri 600 blIc anh d6 phan gidi cao (mbi bire
dnh 500KB), 12 gi¢ nhac ky thuat sd, nam game, 20 dng dung va chi
90 phiit video ky thuadt sd s& ddi héi khoang 43GB khoang tréng.

Sit dung h&t khodng tréng s& giy ra rdt nhiéu sy ¢d trong mét hé
thong hién dai, chi y&u 1a do viéc Windows (ciing nhu nhiéu (ng
dung méi hon) sit dung mét lugng 16n khéng gian & dia cho cédc file
tam v bd nhd do. Khi Windows chay hét khoédng tréng, tinh khong
én dinh cia hé théng, sy d8 v3 va sy mat di liéu tat ydu s& xdy ra.
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Nhitng gidi han vé dung liigng

Mot & dia cing ma ban st dung c6 dung lugng 16n bao nhiéu déu
tiy thuge mot phin vao giao dién ma ban chon. Mae du cho dén bay
g6 giao dién ATA 1a giao dién théng dung nhét cho cde 6 dia cing,
nhung cdc & dia giao dién SCSI ciing ¢6 sin. Mdi giao dién cé nhiing
gidi han khédc nhau, nhung céc gidi han cia ATA da ludn th&p hon céc
gidi han cia SCSI.

Khi ATA duge tao ddu tién vao nam 1986, né cé gi¢i han dung
lugng 61 da 1a 137GB (65.536x16x255 sector). BIOS da cdp phdt thém
dung lugng gidi han dén 8.4GB trong cdc hé théng trude nam 1998, va
528MB trudc nam 1994. Tuy nhién, mic du sau khi cdc van d8 BIOS
da dugc giai quy&t, nhung gi¢i han 137GB cia ATA van con. That may
thay, gi6i han nay gdn day da bi phd v& trong thong s§ ATA-6 dudgc
phéc thio niam 2001. ATA-6 da gia tang phuong phép tae dia chi duge
stt dung bdi ATA dé& cho phép dung lugng § dia tang 16n 144PR {petabyte
ho#ic nghin triéu trigu byte), von 1a 2 liy thira 48 sector. Didu nay da
mé ra cdnh ctta cho cdc & dia ATA trén 147GB duge tung ra. Ré rang
bt ky 6 dia 16n hon 137GB v& ban chat phd hgp véi ATA-6; tuy
nhién, néu ban ldp dit mét & dia 16n hon thé, ban nén bao ddm BIOS
motherboard ciing hé trg ATA-6.

Cdc gidgi han BIOS

Cag ROM BIOS motherboard di dugc cap nhat qua nhiéu nim dé
hé trg cdc 8 dia ngay cang 16n hon. Bang sau ddy trinh bay nhiing
ngay thang tuong déi quan trong nhdt ma cdc dung lugng § dia da
duge thay déi:

Ngay thiang BIOS Gidi han dung lugng
_ Thdng tim 1994 512 MB

Thang giéng 1998 8.4GB

Thang chin 2002 dén 2007 137 GB

Day 1a nhitng thoi di€m ma cdc gidi han d4 bj phd v& dé cdc BIOS
trude thang tdm 1994 néi chung s& duge giéi han chi trong céc § dia
1&én d&€n 528MB, trong khi cde BIOS trude thang giéng 1998 néi chung
s& duge gidi han chi trong 8.4GB. HAu hét cac BIOS xust hién vao
nam 1998 hodéic mdi hon s& hé trg cdc ¢ dia 1én dén 137GB, va nhitng
BIOS xuat hién vao thdng chin 2002 hosic méi hon s& hé trg cdc 6 dia
16n hon 137GB. P4y chi 14 nhitng hudng din chung. D& xdc dinh chinh
xdc didu nay trong mot hé thdng riéng biét, ban nén lién lac v6i nha
sdn xudt motherboard. Ban ciing ¢6 thé st dung tién ich BIOS Wizard
t www.unicore.com/bioswiz/index2.html. Né s& cho ban biét ngay
thang BIOS tir hé théng clia ban va dic biat cho bidt hé thdng c6 hd
trg théng s6 “Enhanced Hard Disk Drive” hay khéng, nghia 14 cdc §
dia trén 8.4GB.
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N&u BIOS cia ban khéng hd trg EDD (cac § dia trén 8.4 GB), ban
c6 hai giai phdp kha thi:

& Cgp nhdt bin cgp nhgt BIOS motherboard 1én thanh madt
phién bin 1998 hoge méi hon vén hé tro hon 8.4GB.

& Cai dgt mot bdn vd phdn mém dé b6 sung su hé trg cho hon
8.4GB.

Trong s6 nhitng gidi phdp nay, gidi phdp ddu tién ddng mong
mudn nhat béi vi né thudng mién phi va lam viée khong ¢é ranh gidgi
hon trong hé théng. Ghé thim Web site cia nhi san xuit motherboard
dé xem né cé sdn bat ky BIOS méi hon cho motherboard vdn sé& ha
trg cdc & dia 16n hay khéng.

Cdc gidi han BIOS

Néu 6 dia citng hién hanh cia ban 1a 8GB hodc nhé han, hé théng
6 thé khéng xit ly mot § dia 16n néu khéng c6 mdt bin ning cép
BIOS, béi vi nhiéu BIOS cii hon (truée 1998) khéng thé xit 1y céc 6 dia
c6 gidi han trén 8.4GB, va nhitng BIOS khdc (trude 2002) c6 nhiing
gidi han khdc, ching han nhu 137GB. Méac di hdu hét céc 6 dia ATA
dinh kém mot dia cai dit chda mot ban thay th& BIOS phdn mém
chéng han nhu Disk Manager ctia OnTrack hode EZ-Drive cia Phoe-
nix Technologies (Phoenix dad mua EZ-Drive creator StorageSoft vac
thing giéng 2002), ban khéng dang sif dung mét ban thay thé BIOS
phin mém. EZ-Drive, Disk Manager va cdc nhanh OEM cda ching
(Drive Guide, MAXBlast, Data Lifeguard...) ¢6 thé giy ra cdc sy c6
néu ban can khdi dong tit phuong tién dia mém hoic CD hoic néu
ban cAn sita chita master boot record khong chudn ma cdc sin phdm
ndy s dung.

Néu ROM BIOS motherboard ¢6 truge 1998 va gidi han chi trong
8.4GB, hodc ¢ trudc 2002 va gi6i han chi trong 137GB, va ban muén
ldp dit mot § dia 16n hon, true tién ban nén lién lac véi nha sén
xuét motherboard (hodc hé thong) dé xem c6 sfn mot ban cdp nhat
hay khong. Hau nhu tdt c4 motherboard déu két nhap mét Flash
ROM nhim cho phép cap nhat d& dang qua mét chuong trinh tién ich.

Cdc gidi han h¢ dieu hanh
Cdc hé diéu hanh méi hon ching han nhu Windows Me cling nhu
Windows 2000 va XP thit may khong c6 bat ky van d8 v6i cdc 8 dia
16n hon; tuy nhién, cdc hé diéu hanh cii hon c6 thé ¢6 nhiing gi6i han
khi néi dén viéc st dung cdc 6 dia 16n.
DOS sé& thusng khéng nhédn biét cdc 8 dia I¢n hon 8.4GB bdi vi cde

0 dia d6 duge truy cdp biing cdch si dung LBA (logical block address-
ing), va DOS 6.x trd xudng chi sit dung viéc tao dia chi CHS (cylinder,
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head, sector).

Windows 95 ¢é6 mot gidi han dung lugng dia citng 32GB va khong
e6 cach nao vugt qua gidi han nady ngoai trif nang cip lén Windows 98
hofic mot phién ban mdi hon. Ngoai ra, cdc phién ban bdn 1é ho#c
nang cap cta Windows 95 (con duge goi 12 Windows 95 OSR 1 hodc
Windows 95a) bi gi¢i han thém chi st dung hé thong file FATI16 (file
allocation table 16 bit) vén ¢6 mdt gidi han kich ¢& partition t8i da 1a
2GB. Piéu nay c¢6 nghia 14 néu ban ¢6 mét & dia 30GB, ban bude phai
chia né thanh 15 partition 2GB, mdi partition xuat hién dudi dang
mdt mau ty § dia riéng biét (8 dia C: d&n Q: trong vi du nay). Win-
dows 95B va 95C cé thé sif dung hé thong file FAT32 vén cho phép
cdc kich ¢d partition 1én dén 2TB (terabyte). Chii ¥ ring do nhiing
giéi han ndi tai, khong cé phién bédn nado cia FDISk c6 thé tao
partition 16n hon 512MB.

Windows 98 hd trg cdc § dia 16n, nhung mét 1861 trong chuong trinh
FDISK duge dinh kem v6i Windows 98 gidm di dung lugng § dia dugc
bao cdo xubng 64GB cho cdc § dia trén dung lugng d6. Giai phap la
mét phién ban cdp nhat cia FDISK von c6 thé dugc download tif
Microsoft. Mot 18ikhdc xudt hién trong lénh FORMAT véi Windows
98. N&u ban chay FORMAT tif mot dong nh#c 1énh trén mot partition
trén 64GRB, kich cd khong duge bdo cdo chinh xdc, méc du toan bd
partition s& dugc dinh dang.

Hiéu suat

Khi ban chon mdt 8 dia cing, mdt trong nhiing tinh nang quan
trong ma ban nén xem xét 13 hidu sudt (tdc d9) cha § dia. Céc & dia
citng ¢6 mot pham vi rong nhitng tinh néng hiéu sudt. Pang nhu d8i
v6i nhidu didu, mot trong nhimng ddu hiéu tét nhit cho thdy hiéu suat
tuong doi cia mot & dia 12 gid cd clda né.

Théng thudng téc do cla mot § dia duge ddnh gid bing mot sb
cdch:

& Téc do truyén giao dién (ngodi)
& Téc do truyén phuong tién (trong)
B Thaoi gian truy cdp trung binh

Cdc toc dp truyén

Tée d6 truyén cé 18 quan trong hon d6i vdi toan by hidu sudt hé
théng so vdi bat ky thong sd théng ké khdc, nhung né ciing la mét
trong nhitng théng s6 bi hiéu nhdm nhiéu nhdt. Vin dé xudt phat tir
vide mdt s8 tdc dd truyén cé thé duge xdc dinh cho mét 6 dia nao dé;
tuy nhién, tdc d8 truyén quan trong nhit trong nhitng téc 49 truyén
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nay thuong duge bd qua.

Cé6 rdt nhiéu sy nham 1&n tif vide cdc nha sdn xuit & dia ¢6 thé bao
cdo 1én dén bay tdc dd truyén khic nhau cho mdt § dia nao d6. Cé 18
it quan trong nhét trong s8 nhiing tdc d§ truyén nay la tdc dd truyén
giao dién thoé ma cde 6 dia ATA 2.5 inch duge st dung cho cdc hé
thong xach tay 14 100MBps. That khéng may, it ngudi dudng nhu
nhén ra réng cdc ¢ dia that su doc va ghi dit 1iéu chadm hon thé& nhiéu.
Cdc théng s6 tdc df truyén quan trong nhit 14 cdc téc dd truyén
phuong tién (hodc trong) thé hién mot 6 dia c¢é thé that su doc hoac
ghi dir liéu véi td¢ d6 nhanh nhu thé nao. Cdc t6c do truyén phuong
tién ¢é thé duge bi€u thi dusi dang mdt mdc t6i da thé, midc t6i thidu
thd, mdc t8i da duge dinh dang, mic téi thidu duge dinh dang, hoac
trung binh cia bat ky tdc dé truyén nay. [t nha sdn xuét bao cdo mic
trung binh nhung ching c6 thé dé dang dugce tinh.

Téc db truyén phuong tién quan trong hon nhiéu so véi téc dd
truyén giao dién bdi vi né 1a téc dé thuc ma dit liéu c6 thé doc tir
(hodc duge ghi sang) dia. Néi cach khéc, né cho bidt dit lidu ¢6 thé
dugc di chuyén qua lai cac dia 6 dia (phuong tién) nhanh nhu thé nao.
N6 1a t8c d0 ma bat ky cude truyén duge duy tri c6 thé hy vong dat
dugc. Téc dd nay sé thudng dude bdo cdo 14 mét con sd tdi thidu va
t6i da, méc dit nhiéu nha sidn xuit & dia bdo cdo chi con s& t6i da.

Ciac t8c 49 truyén phuong tién cé nhitng con s8 t6i thi€u va t6i da
bdi vi edc 8 dia ngay nay si dung phuong phap zoned recording véi it
sector hon mbi track trén cdc cylinder trong so v6i cdc cylinder ngoai.
Mot 8 dia thudng duge chia thanh 16 ving hodc nhiéu hon véi ving
trong ¢6 khodng mot nlta sector mdi track (do dé bing khodng mét
nia tdc d§ truyén) cha viung ngoai. Bdi vi & dia xoay v6i mét tée dd
khong d6i va dit liéu c6 thé duge doc tir cdc cylinder ngoai nhanh hon
gdp dbi tir edce cylinder trong.

Hai y&u t& chinh gép phén cho hiéu suét tSc d§ truyén: téc dd xoay
va méat dd ghi tuyén tinh hodc cdc con s sector méi track. Khi hai §
dia c6 cing s& sector mdi track duge so sanh, § dia vén xoay nhanh
hon 38 truyén dit liéu nhanh hon. Tuong tu, khi hai § dia ¢6 cdc téc dd
xoay gidng nhau dugc so sdnh, 8 dia c¢6 mat dd ghi cac hon (nhiéu
sector hon mbi track) s& nhanh hon. Mot § dia méat dd cao hon cé thé
nhanh hdn mét § dia vén xoay nhanh hon - cd hai yéu t& phai dudc
xem xét d€ bist diém s& that su.

DE€ tim cdc théng s6 truyén cho mot § dia na d6, tim trong bang di
lidu hosic wu tién tai liéu hodc sdch huéng dan cda 6 dia. Nhitng thong
s0 nay cé thé dugc download tif Web site ca nha sidn xudt § dia. Tai
lidu nay s& thudng bdo cdo cic thong s sector mbi track t5i da va tdi
thiéu ma khi duge k&t hgp vdi téc d6 xoay c6 thé duge s dung dé
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tinh hiéu suit phuong tién dugc dinh dang thue t&. Cha § ring ban sé
tim ki€m sé sector vt ly mbi track that sy cho viing ngoii va vung
trong. Luu ¥ réing nhidu & dia (dac biét cdc & dia zoned bit recording)
duge cau hinh bang sy chuyén d8i sector, do d6 s& sector mdi track
dugc bdo cdo béi BIOS it lién quan dén cdc dac dlem vat Iy thuc té
cia & dia. Ban phai biét cdc tham s& vat ly thue cia 6 dia thay vi cdc
gid tri ma BIOS sit dung.

Khi ban bi€t cdc con s sector méi track (SPT) va toc db xoay thuc,
ban c6 thé sit dung cong thitc sau day dé xsc dinh toc dd truyén du
liéu phuong tién thuc tinh bang hang triéu byte méi giay (MBps).

Tdc db truy€n phuang tign (MBps) = SPTx512 bytesxrpm/60 gidy/1.000.000
byte

Vi dy, 6 dia Hitachi/IBM Travelstar 7K60 xoay véi tdc d6 7.200rpm
va ¢ toc do trung binh 540 sector mébi track. Téc d¢ truyén phuong
tién trung binh cho é dia nay dugc tinh nhu sau:

540x512x(7,200/60)/1,000,000 = 33.18 MBps

- Mot s8 nha sdn xudt 6 dia khong cung cdp cdc gid tri sector médi
track cho ving ngoai va vung trong, thay vao d6 chi cung cap céc téc
d6 truyén khéng dinh dang tho bang Mbps (s6 megabit mdi gidy). D&
chuy&n d6i cde megabit thé mdi gidy thanh ciac megabyte duge dinh
dang méi gidy trong 6 dia hién dai, chia con s8 nay cho 11. Vi du,
Toshiba bdo cdo cac téc dé truyén t6i da 13 273 Mbps va t6i thidu
203Mbps cho 6 dia MK6022GAX 60GB cGa né. Pay 1a téc do truyén
trung binh 288Mbps, tuong duong véi téec d6 truyén duge dinh dang
trung binh khoang 26MBps.

Bing cdch sit dung nhiing céng thdc nay (hoac nhiing bién déi
nhd), ban ¢é thé tinh téc dd truyén phu’o’ng tién cia ba’t ky 6 dia.
Bang 9.5 trinh bay cdc thong s8 téc dd truyén ciia cdc & dia 2.5 inch

l6n nhit vaA nhanh nh4t, duge liét ké theo thi tu tir nhanh nhat dén
chdm nhit.

Bang 9.5. Cdc tdc dd truyén dia cing 2.5 inch 60GB+
0 ma Kich ¢d Toc 49 Cache Vang Ving Tdc 6§ Toc A0 Toc d§ Toc df

truyén ngoai trong (rpm) truyén truy€n truyén
giao (SPT) (SPT) 16i da t6i trung
dién {MBps) thi€u hinh
(MBps) (MBps) (MBps)

Hitachi 60GB 100 8MB 720 360 7200 4424 2212 33.18
TS 7K60
Hitachi 80GB 100 8MB 885 440 9400 4078 20.28 3053
TS 5K80
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Toshiba 60GB 100  16MB 736 400 5400 3391 1843 2617
MKB022GAX

Hitachi 80GB 100  8MB 868 448 4200 3111 16.08 23.58
TS 80GN

Toshiba 80GB 100  8MB 866 443 4200 31.04 15.88 23.46
MKB025GAS

Toshiba 60GB 100  2MB 755 391 4200 2706 14.01 20.54
MKB021GAS

Mitachi 60G8 100  2MB 55 307 5400 2562 1415 19.88
TS 60GH

Thoi gian tim kiém trung binh

Theoi gian tim kiém trung binh thudng duge do bing milli gidy (ms)
14 lugng thoi gian trung binh cAn dé di chuyén cdc diu ti mét cylin-
der nay sang mot cylinder khdc cach nhau mdt khodng ciach ngau
nhién. Mot cdch dé do théng s§ nay 1a chay nhiéu hoat déng tim
ki€m track ngau nhién va sau d6 chia két quéa duge dinh thai gian véi
s6 1an tim kigém dugc thuc hién. Phuong phdp nay mang lai mot thgi
gian trung binh cho mét 1&n tim kiém.

Phuong phédp chuan duge sit dung béi nhiéu nha sdn xuat § dia khi
bio cdo cdc th¥i gian tim ki€ém trung binh la do thai gian ma cdc ddu
méat dé di chuyén qua mét phan tu cia tdng cylinder. Thoi gian tim
ki&€m trung binh phuy thudc c¢hi vao chinh 6 dia; loai giao dién ho%c bd
diéu khién it c6 tdc dung d6i v4i théng s6 nay. Céng sudt tim kiém
" trung binh chi yé&u la ddanh gid nhing tinh ndng clia ¢d cdu truyén
dong dau.

Thii gian tré

Thai gian tré 14 thoi gian trung binh (tinh bing milli gidy) ma mét
sector mat dé€ s8n sau khi cdc dau da tién dén modt track. Tinh trung
binh, con s& nay bing mot nia thdi gian ma dia mat dé xoay mot 1an.
Mot & dia von xoay nhanh gap d6i s& ¢6 nita thdi gian tré.

Thoi gian tré 124 mot yéu té trong hiéu sudt doc va ghi dia. Gidm
thoi gian tré sé ting téc dd truy cdp dén dif lidu hoac cdc file va chi
duge thue hién bing cdch xoay cdc dia 6 dia nhanh hon. Nhiing con sé
thdi gian tré cho cédc téc d6 xoay 6 dia phé bién nhit duge trinh bay
trong bang 9.6.

Bang 9.6. Cdc tic 4 xoay dfa cing va thdi gian ird clia ching
$6 vong/Phiit $6 vong/Gidy Thiti gian tré
3,600 60 8.33
4,200 70 714
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5,400 96 5.56
7,200 120 417
10,000 167 3.00
15,000 250 2.00

Thoi gian truy cdp trung binh

Mot s6 do thoi gian truy cAp trung binh cGa mot & dia 1a téng thoi
gian tim kiém trung binh cla né cdng vdi thai gian tré. Thai gian truy
cdp trung binh thudng duge bidu thi bang milli giay (ms) von 13 cde
phin ngan cia mot giay.

Mot s6 do thoi gian truy cdp trung binh cda mot § dia (thei gian
tim ki€m trung binh cong véi thoi gian tré) cung cap téng lugng thai
gian trung binh ma § dia cdn d€ truy c4p mot sector duge yéu cdu
ngau nhién.

Cdc chuong trinh Cache va by diéu khién Iuu triz

Tai cAp phan mém, cdc chuong trinh disk cache (bé nhé dém nhanh
dia), chdng han nhu SMARTDRV (DOS) v4 VCACHE (Windows) c¢é
thé c6 mot dnh hudng 16n déi véi hidu suat 8 dia cing. Nhitng chuong
trinh cache nay méc néi vao § dia citng BIOS va ngit rdi chin cdc
lénh goi doc va ghi dén BIOS dia tit cdc chuong trinh dng dung va
driver thiét bi.

Khi mét chuong trinh ing dung muén doc dit lidu tit mét § dia
cang, chuong trinh cache chin yéu cdu doc, chuyén yéu cdu doc dén
bé diéu khién § dia cing theo cdch binh thutng, luu dif lidu duge doc
tir dia trong b dém b nhé cache cda né, va sau d6 chuyén dit lidu trd
lai dén chuong trinh (ng dung. Phy thudc vao kich ¢& cda b dém
cache, dit ligu tir rat nhiéu sector c6 thé duge doc vao va duge luu
trong bd dém (buffer).

Khi ing dung mudn doc thém dir lidu, chuong trinh cache ldn nita
chin yéu cdu va ki€m tra cdc bd dém cda né d€ xem dit lidu da yéu
ciu vdn ndim trong cache hay khong. Néu c¢6, chuong trinh chuyén di
ligu tré lai tir cache dén Ung dung ngay lap tdc ma khong c6 mét hoat
dong 8 dia ciing khdc. Béi vi dit liéu duge trix trong cache duge luu trit
trong b nhd, phuong phdp nay tang tde sy truy cap ddng ké va c6
thé dnh hudng rat 16n d6i véi cdc s6 do hidu suit § dia.

Hau hét cée by didu khién bay gid ¢6 mét dang buffer hodc cache
phén cing cai s&n ndo d6 von khong chan hodic s dung bat ki ngit
BIOS. Thay vao dé, § dia luu trit dif liéu tai cdp phdn cing ma phin
mém do hiéu sudt binh thu¥ng khong nhin thdy duge. Ban ddu cdc
nha sén xudt da dua cdc buffer doc truge track vio cdc bd didu khién
dé cho phép higu suit xen k& 1:1. Mgt s& nha sdn xuit bay giy ting
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kich ¢& clia cdc buffer doc truée nay trong bd diéu khién, trong khi
nhitng nha sén xudt khdc thém tri thong minh bing cdch sif dung mét
cache thay vi mét buffer don gian.

Hau hét cdc § dia ATA va SCSI c6 by nh¢ cache derc cai san true
ti&p vao bd didu khién onboard cta § dia. Hiu hét cdce 6 dla ATA méi

hon c6 gitta 2MB d&n 16MB cache cai sdn, trong khi nhiéu § dia SCSI
c6 16MB ho#dc nhiéu hon.

Mic du cdc cache phdn mém va phin cing c6 thé lam cho mot &
dia nhanh hon d8i véi cdc hoat dong truyén dit liéu hang ngay hodc
lién tuc, nhung mot cache sé khong dnh hudng dén téc dd truyén toi
da thuc ma & dia ¢6 thé duy tri.

SMARY

SMART (Self-Monitoring, Analysis, and Reporting Technology) la
mot chudn cédng nghiép cung cdp su dy dodn syt ¢d cho cdc § dia. Khi
SMART duge mé cho mdt ¢ dia nao d6, & dia gidm sdt nhing thube
tinh duac dn dinh s&n vén dé bi anh hu’dng bdi hoiic biéu thi sy gidm
cép cla 6 dia. Dya vao nhu’ng thay déi trong cdc thudce tinh duge gidm
sat, mdt du dodn sy cf cé thé duge thyc hién. N&u mot sy c6 dudng
nhu ¢é thé xdy ra, SMART lam cho mot bdo cdo trang thai cé sin dé
BIOS hé thong hoac phdn mém driver ¢ thé théng bdo cho ngudi
ding vé& nhitng su ¢§ sdp xay ra, ¢6 1& cho phép ngudi ding sao luu dir
lidu trén & dia truéc khi bat ky sy c& that sy xdy ra.

Nhitng su ¢8 cb thé du dodn 1a sy c¢6 ma SMART co ging phat
hién. Nhitng su ¢é nay x4y ra do sy glam cdp didn dan vé sy thuc thi
ctia 6 dia. Theo Seagate, 60% sy ¢6 § dia la do co hoc, day chinh xéc
1a loai sy ¢6 ma SMART dugc thiét k& dé dy doan.

D1 nhién, khéng phal tdt c& su ¢6 nao déu cé thé dy dodn trude, va
SMART khéng giup gidi quyét nhitng sy ¢§ khong thé du dodn vén
xay ra ma khdng c6 bat k¥ su cdnh bdo trugc. Nhitng sy cd néy c6 thé
x&y ra do tinh dién, vin hanh khéng dung cdach ho#c bi x3c dot ngdt
hosc su ¢ mach, chérlg han nhu cdc sy ¢§ han lién quan dén nhiét
ho#c sy ¢8 linh kién.

Céc yéu cdu co ban dé SMART hoat dgng trong mdt hé théng don
gidn. T4t ¢a nhing gi ban cin 12 mdt § dia cing c6 tinh ning SMART
va mét driver BIOS ho#ic dia cing nhin biét SMART cho hé diéu
hanh cy thé. N&u BIOS khéng hd trg SMART, ¢6 sdn cdc chuong
trinh tién ich vén hé tr¢ SMART trén mdt hé th&ng ndo dé. Nhimg
tién ich nay bao gém Norton Disk Doctor clia Symantec, EZ-Drive cda
StorageSoft, vd Data Advisor ciia Ontrack Data International.

Chi ¥ riing cdc chuong trinh chdn dodn dia truyén thdng, ching
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han nhu Scandisk vA Norton Disk Doctor, hoat déng chi trén cac
sector dif liéu cda bé mat dia va khéng gidam st tit ca chue nang §
dia vén dugc gidm sat béi SMART. Hau hét cdc &§ dia hién dai du
phong cée sector dé st dung thay thé cho nhiing sector bi 18i. Khi mét
trong nhiing sector dy phong nay duge téi cdp phdt, & dia bdo céo
hoat dong cho bé d6m SMART nhung vin trong hoan toan “khong bi
khi€m khuy&t” d&i véi mét tién ich phan tich ba mit, chang han nhu
Scandisk.

Cac 6 dia ¢6 SMART gidm sat cic thufc tinh khaec nhau vén thay
déi tir mét nha sdn xudt nay d&n mét nha sin xuat khac. Nhitng
thude tinh duge chon bdi nha sin xuit thist bi dua vao khi ning
chiing déng géi vao sy du dodn cdc didu kién gidm cdp hodc sai sét
cho & dia cu thé dé. Hiu hé&t cdc nha san xuit & dia xem xét tap hop
thue tinh riéng biét dang duge sit dung va dinh danh cia nhing
thude tinh d6 14 riéng biét va doc quyén ciia nha cung cap.

Mot s6 & dia gidm sdt chidu cao di dong cia dau ndm trén phuong
tién tu tinh. Néu chiéu cao nay thay déi tif mét con s danh dinh, &
dia c6 thé bi hdng. Nhing § dia khdc c6 thé gidm sat nhing thude
tinh khdc nhau, chféing han nhu mach ECC (error-correction code) vén
biéu thi cdc 16i mém ¢6 x3y ra khi doc ho#c ghi dir lidu hay khéng.
Sau diy la mot s6 thude tinh duge gidm sdt trén cac § dia khac nhau:

® Chieu cao di déng cida déu

& Hi¢u sudt théng luong di litu

& Thoi gian xoay

& S¢ lugng sector duoe tdi cdp phdt (duge dy phong)
& Miie do 16i tim kigm

B Hidu sudt thoi gian tim kiém

& 86 1dn c6 xoay lgi 6 dia

& S6 l6n c6 dinh chudn lai 6 dia

Moi thuge tinh c¢6 mét gisi han ngudng von duge st dung dé xde
dinh si hign hitu clia mot didu kién gidm cap hoac 13i. Nhirng ngudng
nay duge thi€t lap bdi nha sdn xuat § dia, 6 thé thay déi gilta céc
nhi sdn xudt va model, va khong thé dude thay déi.

Céc yéu cdu co bdn dé SMART hoat dong trong mét hé théng don
gian. T4t cé nhitng gi ban cdn 1a mot & dia cing ¢6 tinh ning SMART
va méot driver BIOS ho#c § dia cdng nhan biét SMART cho hé diéu
hanh ey thé. Néu BIOS khéng hé tr¢g SMART, c6 sin cic chuong
trinh tién ich vén c6 thé hé tr¢ SMART trén mét hé théng nao dé.
Nhitng tién ich nay bao gédm Norton Utilities ctia Symantec, EZ Drive
cha StorageSoft va Data Advisor clia Ontrack.
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Mot tién ich mién phi hoan hdo ¢6 tén 14 SMARTDefender c6 thé
dugc download tir Hitachi Global Storage (truge day 1a mét phén cia
IBM) tai www.hgst.com/hdd/support/download.htm. Chéng han nhu
nay gidm sat trang thai SMART cdc 6 dia trong nén va ciing c6 thé
duge chay bang thd cong dé ki€m tra trang thdi SMART cia mot &
dia. N6 ¢6 mdt dng dung khay hé théng SMART Monitor vén thue
hién cdc cufe test SMART va gidm st dung lugng dua vao cdc xdc
l4p SMARTDefender. Mt bidu tuong SMARTDefender xuat hién trong
khay hé thong khi chuong trinh giam sdt dang chay. N&u thich, ban
¢6 thé tdt ché dé gidm sdt nén (SMART Monitor) va chay
SMARTDefender bang thi céng dé ki€m tra sdc khée hién tai cia
mdt & dia cing cing nhu chay céc cube test sau day:

& SMART Status Check - Kiém tra nhanh trang thai SMART
ctia mot dia cung.

& SMART Short Self-Test - Tu kiém tra mét dia cung trong
thoi gian ngdn (khodng 90 gidy).

& SMART Extended Self-Test - Ty kiém tra toin dién mét dia
cing dé nhdn dang cde sy ¢6 sdp xdy ra. Pidu nay cé thé maét
mét thaoi gian dai dé hoan tdt.

Bit ky 6 dia bdo cdo mot sy ¢§ SMART ¢6 thé duge xem 12 c6 thé
bi hong vao bat ¢t lic nao. Di nhién, ban nén sao luu dif lidu trén mot
& dia nhu vay ngay 14p tuc, va ban c6 thé xem xét thay § dia trude khi
sy mat mat dir liéu that su x4y ra. Khi nhing thay d6i ddy da xay ra
trong cdc thuge tinh duge gidam sat dé kich khéi mét cAnh bdo SMART,
G dia g&i mot cdnh bdo qua mét 1énh ATA hoac SCSI (phu thude vao
loai 6 dia cing ma ban ¢6) dén driver dia ciing trong BIOS hé thong
ma sau dé chuyén tiép thong bdo dén hé diéu hanh. Tiép theo hé
diéu hanh hién thi mdt cdnh bso nhu sau:

Immediately back up your data and replace your hard disk drive. A failure may be
imminent. ,

Thong bdo ndy c6 thé chia thém théng tin, ching han nhu thiét bi
vdt ly ndo dad khdi tao canh bdo, mdt danh sdch cdc § dia logic
(partition) von tuong dng vdi thiét bi vat Iy va tham chi loai, nha sin
xudt va s8 serial cha thiét bi.

Piéu dau tién cén lam khi ban nhan mot cinh béo nhu vay 1a luu y
dén canh bdo va sao luu t4t cd dif ligu trén 6 dia. Sao luu sang phudng
tién mdi va khdng ghi dé bat ky bdn sao luu tét trude d6 ma ban cé
thé c6 ciing 1a hanh dong khon ngoan phong ht & dia bi héng trude
khi vidc sao luu hoan tat.

Sau khi sao luu dir lidu, ban nén lam gi? Cdc canh biao SMART o6
thé xudt hién do mdt ngudn bén ngoai va cé thé that sy khong bidu
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thi riang ban than & dia s& bi hdong. Vi dy, nhitng thay d6i méi trudng,
chdng han nhu cdc nhiét dé6 xung quanh cao hodc thip cé thé kich
thich mgt cinh bdo SMART, sy rung qua mde trong & dia gay ra bdi
mot ngudn bén ngoai cang tudng ty. Ngodi ra, su nhiéu dién tif cac
dong co hosic nhitng thiét bj khéc trén cing mdt mach véi PC c6 thé
gy ra nhiing canh bdo nay.

Néu cdnh bao da khéng duoc gay ra béi mdt ngudn bén ngoai, mot
sy thay & dia c¢6 thé dugc bi€u thi. Néu & dia dang duge bdo hanh, hay
lién lac v6i ngudi ban va hoi ho sé thay né hay khong. Néu khong c6
cac canh bdo thém nao xay ra, su ¢t ¢6 thé 1a mot didu bat thudng va
¢6 thé ban khéng cén thay & dia. Néu ban nhén thém cdc cdnh béo,
thi ban nén thay 6 dia. N&u ban c6 thé ndi é dia mdi va 6 dia hién c6
(bi hdng) v6i cang mot hé théng, ban c6 thé sao chép toan bd ndi
dung ciua & dia hién c6 sang 6 dia mdi, gidp ban khéi phai cai dat
hodc tai lai tat cd (ng dung va du lidu ti ban sao luu.

Chi phi

Chi phi ctia bd nhé dia cing lién tuc gidm. Bay gid ban ¢6 thé mua
médt & dia ATA 60GB 2.5 inch v6i gid khodng 1508, nghia 14 khodng
mdt phan tu cia mot cent médi megabyte.

Di nhién, chi phi cda cdc § dia tiép tyc gidm, va cudi cung, thdm
chi nifa cent mbdi megabyte sé dudng nhu 1a dit. Do céac chi phi thap
ctia bo nhé dia ngay nay, khéng 6 nhiéu 6§ dia 2.5 inch c6 dung lugng
it hon 20GB duge san xudt.

Giao dién ATA (IDE)

Giao dién duge st dung dé néi két mot § dia cing véi mot PC hign
dai thudng dugce goi 14 IDE (integrated Drive Electronics). Tuy nhién,
tén that cua giao dién 1la ATA (ATA Attachment) ATA &m chi vnec
giao dién nay ban dau da dugc thi€t k& dé noi két truc tiép mot ¢ dia
va bd didu khién duge k&t hgp véi bus cia mdy tinh IBM AT (Ad-
vanced Technology) cii ndm 1984, con duge goi 1a bus ISA (Industry
Standard Architecture) hodic AT. IDE 13 mét thuat ngu’ duge khdi tao
bdi cac bo phan ti€p thi cia mdt s6 nha san xuft 0 dia dé mo ta t6
hop & dia/bd didu khién duge si dung trong céc g dia ¢6 giao dién
ATA. Integrated Drive electronics 4m chi den viée mach dién td hoic
bd diéu khién giao dién duge 14p sin vao & dia v né khong phdi la
mot board riéng biét nhu véi cdc giao dién & dia trudc day.

Ngay nay, ATA dugc st dung dé két ndi khdng chi cdc dia cing ma
cdn cdc 6 dia CD va DVD, cdc 6 dia mém SuperDisk dung lugng cao
va cdc 8 biang. ATA vin duge xem ch( yéu 12 mot giao digén dia clmg
va né phat trién trifc ti€p ti cde giao dién b didu khién va & dia
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cung riéng biét da duge s dung trudc ATA. Chu’o’ng nay trinh bay chi
ti€t giao dién ATA ciing nhu céc giao dién géc ma ATA da phat trién
ter d6. Boi vi giao dién ATA duge tich hop truc ti€p vao hdu nhu tat ca
chipset motherboard, ATA la giao dién luu trif chinh duge sit dung bdi
hau hét cdc PC, bao gdm cdc mdy desktop va xach tay.

ATA 1a mét giao dién parallel (song song} 16 bit, nghia 1a 16 bit
dugce truyén cung lic trén cdp giao dién. Mgt giao dién méi duge goi
la Serial ATA duge gigi thigu chinh thic vao cudi nim 2000 va dang
duge lua chon trong cdc hé thdng desktop bat dau trong niam 2003 cé
thé s& mdt thém mot nam nita trude khi né xuat hién trong cdc may
tinh xdch tay). Serial ATA (SATA) g&i mdi lan 1 bit xuéng cdp, cho
phép st dung cdc cdp mdéng hon va nhé hon ciing nhu cung cdp hiéu
sudt cac hon do céc téc do truyén theo chu k¥ cao hon duge phép.
SATA la mot thiét k& giao dién vat ly hoan toadn méi va cap nhat
trong khi van tuong thich trén cdp phdn mém vdéi Parallel ATA. Qua
sudt sdch nay, ATA 4m chi dén phién ban parallel, trong khi Serial
ATA dugc goi rd rang la SATA,

GHI CHU

Nhigu ngudi si dung cie hé thang ed cdc by ndi ATA trén motherboard tin ring mdt bé didu khisn
dia cing duge ¢3i sin vio cic motherboard cida ho, nhung vé nghta ki thuit, bd didu khigs
(controller}) nim trong @ dia. Mic di cic cong ATA tich hgp trén mét motherboard thudng duse goi
li esc b3 digu khign, shung ching dugc goi chinh xic hon I3 edc host adapter (m3e dd ban sé hidm
khi nghe dén thuit ngd niy). Mat host adapter ¢3 thi duge xem 13 mat thidt bi vén kit nbi mt bb
didu khign vdi mét bus.

Uu diém chinh clia cdc 8 dia ATA so v6i cdc giao dién trén bd didu
khién riéng biét, cii hon va cdc lua chon giao dién host bus méi hon
chiang han nhu SCSI va IEEE 1394 (i. LINK hoéc FireWire) 1a chi phi.
Béi vi bd didu khién ho#c host adapter riéng biét bi loai bd va cac ndi
két cdp duge don gidn héa, cdc & 6 dia ATA c6 gid thdp hon nhiéu so
v6i mot té hgp bo didu khién va § dia chudn.

Ciac chuan ATA

Ngay nay nhitng gi ching ta goi 1a giao dién ATA dugc kiém sodt
bdi mét nhém cdc dai dién doc lap ti cdc nha sdn xuat PC 8 dia va
linh kién 1¢n. Nhém nay duge goi la Technical Committee (Uy ban k¥
thuit) T13 (www.t13.0org) va ¢¢ trach nhiém vé t4t cd chuén giao dién
lién quan dén thigt bi luu trit AT Attachment parallel. T13 14 mot
phan cla Uy ban qudc té vé cdc tiéu chudn ebng nghé théng tin
(INCITS), von van hanh dugi nhitng quy tdc duge phé chuin bdi vién
tiéu chudn quéc gia My (ANSI), mét co quan diéu hanh thiét lap
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nhing quy tdc nhim kiém sodt cde chudn khong déc quyén trong
nganh ¢éng nghiép may tinh cling nhu nhiéu nganh c¢éng nghiép khéc.
Mdt nhém thui ba duge goi 14 Serial Ata Working Group
(www.serialata.org) da thanh lap dé tao cdc chudn Serial ATA vin
cing s8 nidm dudi quyén kiém sodt cia ANSI. Mic di day 1a cdc
nhém khdc nhau, nhung nhiéu thanh vién nay déu ¢ trong ca hai
nhém. Dudng nhu it ¢6 thém sy phat trién trén Parallel ATA qua
thong s& ky thuat ATA-7 (ATA/133). Sy phat trién thém cha ATA s& &
dang Serial ATA (duge thédo ludn & phan sau trong chuong nay).

Nhifng quy tdc ma cdc Uy ban nay van hanh duge thiét k& d€ bao
dam ring cdc chudn céng nghiép tu nguyén dugc phdt trién béi sy
nh&t tri clia nhiéu ngudi va té chdc trong nganh céng nghiép bj anh
hudng. INCITS dic biét phat trién cdc chudn Information Processing
System (hé théng xi 1y thong tin), trong khi ANSI phé chudn tign
trinh ma qua dé chdng duge phat trién va sau dé xuat ban ching. Béi
vi v& ¢o ban T13 1a mot t& chic cong cdng, tat cd ban thio thi cdng,
cudce thdo ludn va cude hop cia T13 md ra cho tat cd xem.

Giao dién Parallel ATA da phdt trién thanh mét sé phién bdn
chuin ti€p theo dugce giéi thidu nhu sau:

& ATA-1(1986-1994)

&/ ATA-2 (1995; con duge goi la Fast-ATA, Fast-ATA-2 hodge
: EIDE)

& ATA-3 (1996)
& ATA-4 (1997; con duge goi la Ultra-ATA/33)
& ATA-5 (1998 cho dén bay gio, con duoce goi la Ultra-ATA/66)

& ATA-6 (2000 cho dén bay gio; con duoc goi la Ultra-ATA/
100)

¥ ATA-7 (2001 cho dén by gid; con duge goi la Ultra- ATA/
133)

Mobi phién ban cha ATA tudng thich nguge véi cdce phién ban trude.
No6i cach khdce, cac thiét bi ATA-1 hodic ATA-2 ci hon [am viée tot
trén cdc giao dién ATA-6 va ATA-7. Trong cdc trudng hop phién ban
thi&t bi va phién bédn giao dién khong tuong hgp, chiing 1am viéc clng
v6i nhau vdi nhitng tinh ndng cha phién bdan kém hon trong hai phién
ban. Cdc phién ban méi hon cua ATA duge dua vao cdc phién ban e
hon va vé6i it ngoai 18 ¢6 thé duge xem la nhitng phdn mé réng cia céc
phién ban trude. Diéu nay ¢é nghia, vi du ATA-7 thuong duge xem
bing vdi ATA-6 vdi si bé sung clia modt s6 tinh nang.

Bang 9.7 phan chia cdc chuin ATA khdc nhau. C4c phan tiép theo
mé ta chi ti&t hon tat ¢d phién bin ATA.
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Chudn Khung
thiti gian

ATA-1 1986-1994 Q-2

ATA-2 1995-1896 0-4

ATA-3 1996-1997 0-4

ATA-4 1997-1998 0-4

ATA-5 1998-2000 0-4

ATA-6 2000-2002 0-4

ATA-7 2002 cho 0-4
dén bay gid

Bang 9.7. Cdc chuZn ATA

0

0-2

0-2

0-2

0-2

0-2

0-4

0-5

0-6

Céc th& Cdc chd Céc chd Toc
ag PI0 45 DMA  d§ UDMA d6 [1]

8.33

16.67

16.67

33.33

66.67

100.00

133.00

Cdc tinh nang

Cac 6 dia hd trg 18n dn
136.9GB. Céc van dé BIOS
khong duge gidi quyét.

Céc chd db P10 nhanh hon. Sy
chuyén ddi CHS/LBA BIOS dugc
in dinh 12n d&n 8.4G8. PC Card.
SMART. Tinh toan ven tin hiéu
duoc cai thign. Sy hd trg LBA
bdt budc. Cac ch& d DMA
single-word bi loai bd.

Cac ché d§ Ultra-DMA. Sy hd
trg BIOS 1&8n dén 136.9GB.

Cac ch& dé UDMA nhanh hon.
Cap 80 chln vdi khd ndng ty
ding phét hién.

Cac ché do UDMA 100MBps.
Sy hd trg § dia md rong va
BIOS 1&n d&n 144PB.

Ché dj UDMA 133MBps

SMART = Seif-Monitoring, Analysis, and Reporting Technology

MB = megabyte (triéu byte}
GB = gigabyte (1y byte)

PB = petabyte (nghin triéu triéu byte)

CHS = cylinder, head, sector
LBA = logical block address
PIO = Programmed /0

DMA = Direct Memory Access

UDMA = Uitra DMA (Direct Memory Access)

[1] T6c d§ 14 56 megabyte mbi gify

ATA

Mic dit ATA-1 di duge sit dung k€ ti ndm 1986 trude khi né duge
xust ban nhu 13 mét chudn, va mac di né da duge xdc dinh dau tién
vao nam 1988 & dang ban thdo, nhung ATA-1 d& khong duge chinh
thite chdp thuén 13 mét chuén cho dén nam 1994 (cdc Gy ban thu'b‘ng
lam viéc chdm chap). ATA-1 dinh nghia glao dién AT Attachment géc,
day 12 mét giao dién bus tich hgp gitta cdc § dia cling va cdc hé théng
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host dya vao bus ISA (AT). Sau déy la nhitng tinh nsng chinh dugce
gidi thigu va duge ghi chép trong thong s6 ATA-1:

& Cdc bd néi 40/44 chan va cdp

& Cac tay chon cdu hinh 6 dia master /slave hoge cable select

& Dinh théi gian tin higu cho cdc ché d¢ PIO (Programmed I/
O) va DMA (Direct Memory Access) co bin

& Cdc chuyén d6i tham s6 6 dia CHS (cylinder, head, sector) va
LBA (logical block address) hé trg cdc dung lugng 6 dia lén

dén 2 liy thiza 28 - 2 lay thita 20 (267.386.880) sector, tic la
136.9GB

& ATA-1 dad duoc xudt ban chinh thic duci dang “ANSI X3.221-
1994, AT Attachment Interface for Disk Drives” va duge chinh
thic rit lai vao ngay 6 thing tam, 1999. ATA-2 va mdi hon
dugc xem la cdc chudn thay thé tiong thich nguoc.

Méc du ATA-1 hd trg cdc dung lugng & dia vé mat Iy thuyét lén
dén 136.9GB (2%-2% (267.386.880), nhung né khéng giai quyét nhing
giéi han BIOS von da ding tai 528MB (1.024x16x63 = 1.032.192 sec.
tor). Céc gidi han BIOS s& duge gidi quyét trong cde phién ban ATA
ti€p theo bdi vi vae lic nay, khong ¢6 cdc § dia nio 16n hon 528MB.

ATA-2

Buge chap thudn vao ndm 1996, ATA-2 da 13 mot sy ning cdp lén
cho chuéin ATA géc. C6 18 sy thay d8i 16n nhat hdu nhu 14 mot sy thay
ddi mang tinh triét hoc. ATA-2 da duge cdp nhit dé€ dinh nghia mot
giao dién gidta cdc hé théng host va cdc thiét bi luu trir néi chung va
khong chi cdc 6 dia cing. Sau day la nhitng tinh nang chinh duge
thém vao ATA-2 so véi chufn ATA gdc:

& Cdc ché d6 chuyén PIO va DMA nhanh hon.

& Hé tro vige quin ly dién.

& Hb trg cde thiét bi thdo roi duoc.

& H{ trg thigt bi PCMCIA (PC Card).

& Thém thong tin duge bdo cdo ti lgnh Identify Drive.

& Cdc phuong phdp chuyén dé6i CHS/LBA chuén diuge dinh
nghia cho cdc & dia ¢ dung luong lén dén 8.4GB.

Nhimng b§ sung quan trong nhat trong ATA-2 1a sy hd trg cdc ché
d$ PIO vd DMA nhanh hon ciing nhv c4c phuong phdp dé cho phép hd
trg BIOS 1én dén 8.4GB. Sy hd trg BIOS cdn thiét bdi vi, mac du
tham chi ATA-1 d& dugc thiét k& dé€ hd trg cac § dia c6 dung lugng
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1én dén 136.9GB, nhung PC BIOS c6 thé ban ddu chi x& 1§ cac 8 dia
lén d&n 528MB. Viéc b8 sung tinh niang chuyén ddi tham s& bay gid
cho phép BIOS x(i Iy cdc § dia 1én dén 8.4GB. Pidu nay duge thio
luAn thém chi tiét § phan sau trong chuong nay.

ATA-2 ciing c6 nhitng cdi ti&€n trong 1énh Identify Drive, nhdm cho
phép & dia cho phdn mém biét chinh x4c nhitng dic diém ciia né 12 gi.
Piéu nay can thiét cho Plug and Play (PnP) va kh& nang tuong thich
v6i nhitng ban chinh stfa sau nay cda chuén.

ATA-2 ciing dugc bi€t dén bing nhitng thudt ngit ti€p thi khéng
chinh thide, chdng han nhu fast-ATA ho#c fast-ATA-2 (Seagate/Quan-
tum) va EIDE (Enhanced IDE, Western Digital). ATA-2 da dugc xuat

ban chinh thifc dudi dang “ANSI X3.279-1996 AT Attachment Inter-
face with Extensions”.

ATA-3

Puge xuit ban dAu tién trong nam 1997, ATA-3 dia 1a mét ban
chinh si¥a tuong d8i nhd cho chudn ATA-2 trudec né. N6 gdm mot sy
lam sach bao gém viéc 1am sach toan b thong s6 ky thudt va c¢6 hau
nhu cdc phan loai va chinh sia nhé. Hiu hét cac thay d6i chinh bao
gdém:

& Cdc giao thite truyén DMA single-word (8 bit) bi loai bé.

® Sy hé tro SMART (Self-Monitoring, Analysis, and Reporting
Technology) dugc b8 sung cho viéc du dodn su xudng cdp
higu sudt thiét bi.

& Sy hé tro ché dé LBA dugce lam cho bdt bubce (trudve dé la tiy
chon).

& Ché d6 bdo mét duge b6 sung, cho phép bdo vé bdng pass-
word cho sy truy cdp thiét bi.

& Cdc dé nghi da duge thuce hién cho sy két thic bus ngudn va
bus nhdgn dé gidi quyét cdc vdn dé tiéng én tai cde téc db
truyén cao hon.

ATA-3 di dugc xuat ban chinh thde dudi dang “ANSI X3.298-1997,
AT Attachment 3 Interface”.

ATA-3 dua vao ATA-2, thém dd tin cAy cdi tién, dic biét cdc cudc
truyén PIO Mode 4 nhanh hon; tuy nhién, ATA-3 khéng dinh nghia
bat ky ché dd nhanh hon. ATA-3 ciing thém mét phuong phap béo
mét bing password don gidn, quin 1y dién tinh vi hon va SMART.
Piéu nay cho phép mét 6 dia theo ddi cdc vaAn dé vén c6é thé din dén
mdt sit ¢d va do dé trdnh lam mat dit liéu. SMART 1a4 mét cong nghé
du dodn tin cdy da dugc phdt trién ban dau bdi IBM.
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ATA/ATAM-4

Dugc xuit bdn ddu tién trong ndm 1998, ATA-4 c6 mot s§ b8 sung
quan trong cho chuén. N6 c6 tinh ning Packet Command, dugc goi 1a
AT Attachment Packet Interface (ATAPI), cho phép gdn cdc thi&t bi
chdng han nhu cdc § dia CD-ROM va CD-RW, § dia mém 1S-120
SuperDisk, 6 bang va nhing loai thiét bj luu trir khic qua mét giao
dién chung. Cho dén khi ATA-4 xudt hién, ATAPI di 1a mét chudn
dugc xudt bén riéng biét. ATA-4 cling b8 sung ché do truyén 33MBps
duge goi 1a Ultra-DMA hodic Ultra-ATA. ATA-4 tuong thich nguge véi
ATA-3 va cédc dinh nghia ban ddu cla ATAPI. Sau day 1a nhimng chinh
stta chinh dugc b8 sung trong ATA-4:

& Cdc ché dé truyén Ultra-DMA (UDMA) lén dén Mode 2,
33MBps (dugc goi la UDMA/33 hodc Ultra-ATA/33).

& Hb trg ATAPI nguyén ven.
& H} trg quén ly dién cao cdp.

& Dinh nghia mot cdp 40 chdn 80 ddy ddn tay y dé cdi thign
khd ndng chéng tiéng on.

& H trg Compact Flash Adapter (CFA).

& Sy hé trg BIOS cao cdp duve gidi thidu cho cdc & dia trén
9.4ZB (zettabyte hodc nghin ti gigabyte) (mdc diu ATA vén gidi
han chi trong 136.9GB).

ATA-4 43 duge xuit bdn dudi dang “ANSI NCITS 317-1998, ATA-4
with Packet Interface Extension”.

Tdc 46 va muic dp hd trg ATA trong hé théng chi y&u duge an dinh
bdi chipset motherboard. Hau hét cdc chipset motherboard dinh kém
mét thanh phan duge goi 14 mot South Bridge hoic méot hub didu
khié€n I/0 vén cung cdp giac dién ATA (ciing nhu nhiing chdc ning
khéc) trong hé théng. Kiém tra cdc thong s8 cha motherboard hosc
chipset dé xem motherboard hoaic chipset ¢6 hd trg ché ds6 ATA/33,
ATA/66, ATA/100 hosic ATA/133 nhanh hon hay khéng.

ATA-4 da lam cho su hd trg ATAPI trd thanh mdt phdn ddy dd cha
chuin ATA; do d6, ATAPI khong con 1& mot giao dién phu cho ATA
ma thay vao dé dugc trén hoan toan bén trong. Didu nay da thdc ddy
ATA d€ st dung 1am mot giao dién cho nhiéu loai thiét bi khdc. ATA-
4 ciing b8 sung sy hd trg cho nhitng ch& dé Ultra-DMA méi (cdn dugc
goi 1a Ultra-ATA) dé truyén dif lidu tham chi nhanh hon. Ché& do hidu
sudt cao nhdt duge goi 14 UDMA/33, c6 bang thong 33MBps - gip dbi
bing théng cha ch& d¢ programmed I/0O hoic DMA nhanh nhét duge
hd trg truge d6. Ngoai téc d truyén cao hon, béi vi cdc ché d6 UDMA
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lam gidm bét tdi trén by x& 1y, sy dat duge thém hiéu sudt di trd
thanh hién thue.

M§jt cap 80 day dan tuy chon (vdi cable select) duge dinh nghia cho
cde cufe truyén UDMA/33. Mic di cdp nay ban ddu duge dinh nghia

la tuy chon, nhung sau d6 né duge bit budc cho cdc ch& d ATA/66,
ATA/100 va ATA/133 nhanh hon trong ATA-5 tré lén.

Cing duge dua vao 1a sy hé trg cho cdc 1énh x&p hang (queuing),
tuong ty nhu sy hd trg duge cung cdp trong SCSI-2. Pidu nay cho
phép sy da nhiém t6t hon khi nhiéu chuong trinh thuc hién céc yéu
cdu v& cdc cude truyén ATA.

ATA/ATAPIS

Phién bdn nay chia chudn ATA di duge phé chufn vao ddu nam
2000 va dya vao ATA-4. Sau day la cdc b8 sung chinh trong chudn
nay:

B Cdc ché d¢ truyén Ultra-DMA (UDMA) lén dén Mode 4,
66MBps (dugc goi 16 UDMA /66 hodc Ultra-ATA/66).

& Cdp 80 day dén bay giv bdt bude cho hoat déng UDMA66.
& B sung sy phdt hién ty déng cdc cdap 40 hodc 80 ddy ddn.

& Cdc ché d6 UDMA nhanh hon UDMA/33 duge kich hogt chi
khi mét cdp 80 ddy dén duoc phdt hién.

ATA-5 bao géom Ultra-ATA/66 (con dude goi 1a Ultra-DMA hoic
UDMA/66), gdp d6i tdc d6 truyén khdi tin hidu Ultra-ATA bing cdch
gidm cde thdi gian thiét 14p va ting téc 49 nhip. Téc 46 nhip nhanh
hon ting sy nhiéu gdy ra cdc su ¢d véi cdp 40 chan chdn duge sif dung
bdi ATA va Ultra-ATA. D€ loai bé ti&€ng 4n va nhidu, cdp 80 day dén,
40 chan méi bay gir da duge b4t bude cho cde & dia chay trong ché& dj
UDMA/66 hodc cdc ché dd nhanh hon. Cdp nay duge théng bdo ddu
tién trong ATA-4 nhung bay gi¥ bét budc trong ATA-5 d€ hd trg ché&
46 Ultra-ATA/66. Cdp nay bd sung thém 40 dudng tiép A4t gilta mdi
trong 40 duyng ti€p d4t va dudng tin hidu géc nhdm gidp bdo vé cée
tin higu khdi bi nhidu. Chd ¥ ring cdp nay lam viéc véi cdc thiét bi
khéng phdi Ultra-ATA cii hon bdi vi né vin c¢é ciing cde bd néi 40
chén.

Pé dat duge do tin cady, cdc ch& dd Ultra-DMA c6 mot co ciu phit
hién 161 duge goi 14 eyclical redundance checking (CRC). CRC 1a mét
thuit todn vén tinh mot téng kiém tra (checksum) duge s dung dé
phdt hién cédc 18i trong mdt ludng dit lidu. Host (b didu khién) va §
dia tinh mdt gid tri CRC cho mdi cudc truyén Altra-DMA. Sau khi dir
liéu duge gdi, 6 dia tinh mét gi4 tri CRC, va gid tri nay duge so sdnh
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voi gia tri host CRC gfc. Néu mot sy khac biét duge bio cdo, host ¢b
thé duge bdt budc chon mdt ch& dé truyén cham hon va thi lai yéu
cau dif lidu ban diu.

ATA/ATAPI-8

ATA-6 bit diu phdt trién vao nam 2000 va dugc xuit ban chinh
thie dudi dang mét chufn ddu naim 2002. Sau day 1a nhing thay dsi
hoic b8 sung chinh trong chuin nay:

& Ultra-DMA (UDMA) Mode 5 duge b6 sung, cho phép truyén
voi téc dé 100MBps (duoc goi la UDMA/ 100, Ultra-ATA [ 100
hode chi la ATA/100).

¥ S6 lugng sector méi lgnh tang tix 8 bit (256 sector hoge 131KB)
dén 16 bit (65.536 sector hogc 33.5MB), cho phép truyén cdc
file lon mot edch hitu qué hon.

& Tao dia chi LBA dugc mé réng tir 2 liy thia 28 dén 2 liy
thita 48 (281.474.976.710.656) sector, hé trg cdc 6 dia lén dén
144.12PB (petabyte = nghin triéu tritu byte).

& Tqo dia chi CHS tré nén 18i théi. O dia phdi siz dung chi su
tao dia chi LBA 28 bit hodc 48 bit.

ATA-6 bao gom Ultra-ATA/100 (cdn duge goi 1a Ultra-DMA hosc
UDMA/100) vén tang téc d¢ truyén khéi tin hiéu Ultra-ATA bing
cdch giam thgi gian thiét 14p va ting t6c d6 nhip. Nhu v6i ATA-5, céc
tdc 49 nhanh hon ddi hdi cdp 80 day dén cai tisn. Viee si dung ché&
dé ATA/100 dbi hoi mét giao dién § dia va motherboard vén hd trg
ché do de.

Ngoai viéc thém téc d6 truyén UDMA Mode 5 100MBps, ATA-6
cling mé rong ding k€ dung lugng & dia va diung lic. ATA-5 va cic
chudn trude dé hé trg cde § dia ¢6 dung lugng 1én dé&n chi 137GB, day
dd tré thanh mét gidi han khi cdc § dia 16n hon c¢6 sdn. Céc 6 dia 3.5
inch vugt qud 137GB da duge gidi thiéu trong 2001 nhung ban dau chi
c6 sdn trong cdc phién bdn SCSI béi vi SCSI khong 6 chung nhitng
gidi han nhu ATA. Véi ATA-6, viéc tao dia chi trudc dé cé thé si dung
chi cdc s& 28 bit, nhung v6i ATA-6, sy tao dia chi LBA c6 thé s& dung
cdc 58 48 bit 16n hon néu cin. Véi 512 byte mdi sector, didu nay nang
dung lugng & dia t8i da duge hd trg lén 144.12PB. Dung lugng nay
bing v6i hon 144.12 nghin trigu triéu byte. Chd y riing viéc tao dia
chi 48 bit thi tiy chon va chi c¢An thigt cho cdc § dia 16n hon 137GB.
Céc @ dia 137GB ho#c it hon ¢6 thé si dung sy tao dia chi 28 bit hosc
48 bit,
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ATA/ ATAPI7

Viéc thiét 1lap ATA-7 da b#t ddu cudi nam 2001 va hién vin dang
duge thye hién. Nhu véi edc chuan ATA trude, ATA-7 duge dua vao
chudn trude (ATA 6) v6i mot s6 bd sung:

Sau day 1a nhifng b8 sung chinh cho ATA-T:

& Ultra-DMA (UDMA) Mode 6 duge b6 sung, cho phép truyén
vgi tée dé 133MBps (duge goi la UDMA /133, Ultra-ATA/
133, hodc chila ATA/133). Nhu véi UDMA Mode 5 (100MBps)
va UDMA Mode 4 (66MBps), viéc s dung mét ciap 80 ddy
dén dugc bdt budc.

¥ Sy hé tro b6 sung cho cdc sector vt Iy dai nhdm cho phép
mot thiét by duge dinh dang dé c6 nhiéu sector logic trén mdi
sector vat Iy. Méi sector vat Iy luu triz mét trudgng ECC, do dé
cdc sector vt Iy dai cho phép tang hiéu sudt dinh dang véi
toan b it byte ECC hon dugc sit dung.

& Sy hé trg duge b6 sung cho cdc sector logic dai, nhdm cho
phép si dung thém cde byte diz lidu trén mdi sector (520 hodgc
528 byte thay vi 512 byte) cho cdc éng dung server. Cdc thiét
bi st dung cdc sector logic dai khéng tuong thich nguge vdi
nhitng thiét bi hodc wng dung vén s dung cdc sector 512
byte, nghta la cde hé théng deskiop va laptop chubn.

& Serial ATA duge két nhdp nhu la mét phdn cia chudn ATA-
7.

& Phén chia tai liu ATA-7 thanh ba volume: Volume I bao gém
tdp hop lénh va cdc register (thanh ghi) logic, Volume 2 bao
gém cdc giao thiic vén chuyén song song va cdc néi két ldn
nhau, va Volume 3 bao ham cdc giao thie vén chuyén néi tiép
va cdc néi két ldn nhaw.

Ché& do truyén ATA/133 da that su duge dé xudt bdi Maxtor'va cho
dé&n gi¥ né 1a nha sdn xuit § dia duy nhdt chon ch& d6 nay. Cdc nha
sdn xuft § dia khac d& khéng lua chon t8c d8 truyén giao dién 133MBps
bdi vi hdu hét cdc 6 dia c6 cdc tdc d§ truydn phuong tién thuc t&
chAm hon thé& rat nhiéu. VIA, ALi, va SiS d4 bS sung su hd trg ATA/
133 cho cdc chipset mdi nhét cia ho, nhung Intel da quyét dinh bé qua
ATA/133 thay cho viéc thém Serial ATA (150MBps). Diéu nay c¢6 nghia
la tham chi néu mét & dia cé thé truyén véi toc d6 133MBps tir board
mach trén & dia dén motherboard, dr liu ti phuong tién § dia (cac
dia) qua cdc ddu d&n bhoard mach trén & dia di chuyén vdi t8c do it
hon mét nia téc d¢ d6. Vi 1y do d6, chay mét & dia ¢c6 UDMA Mode 6
(133MBps) trén mdt motherboard chi ¢6 UDMA Mode 5 (100MBps)
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that sy s& chdng lam cho moi thit chdm di may. Tuong ty, ndng cip
host adapter ATA tit mdt host adapter ¢6 téc d6 100MBps 1én mot
host adapter c¢6 t&c 46 133MBps s& chdng gitp ich duge gi nhiéu néu
& dia chi c6 thé doc dit lidu tif cdc dia bing mot nia téc do d6. Hay
ludn luén nhé réng téc dd truyén phuong tién quan trong hon nhiédu
50 vOi toc d9 truyén giao dién khi chon mét § dia, bdi vi t6c d6 truyén
phuong tién la yéu t& gidi han,

ATA-7 vaAn dang dugc ti€n trién, do dé sdp tdi sé c6 thém nhing
thay d6i. Nhu 12 mot ghi chu lich s&, ATA-7 thé hién sy két hop
chudn Parallel ATA ddang kinh trong va chudn Serial ATA méi hon
dudi mot théng s8 k¥ thudt duy nhéat.

Cac tinh nang ATA

Céc chudn ATA dia gép phan déng k€ loai bé nhiing diém khéng
tuong thich va vdn dé véi glao dién & dia. Cdc thong s6 ATA dinh
nghia nhitng tin hiéu trén bd ndi 40 chan hoic 44 chan, céc chifc ning
va thdi gian cha nhiing tin hidu nay, théng s6 c4p... Phan nay liét ké
mét s6 thanh phdn va chife ning duge dinh nghia bdi théng sd ATA.

B0 n6i 1/0 ATA

Bé ndi giao dién ATA thudng 14 mdt bd ndi loai header 40 chan
(cho cac § dia 3.5 inch) ho#c 44 chan (cho cdc § dia 2.5 inch ho#ic nhé
hdn) v6i cde chin duge dat cach nhau 0.1 inch (2.54mm) va thudng
dugc khéa d& ngin 1dp dit né 16n nguge (xem hinh 9.12 va 9.13). bé
tao mdt bd ndi duge khéa, nha sdn xudt thudng thédo chan 20 ra khoi
bd ndi duc va chiin chidn 20 trén bd ndi cdp cdi dé ngan ngudi ding
ldp dat nguge cap. Mot s8 cép cling c6 mdt ddu nhd ra § trén bd ndi
c4p cdi gin vAao mét ranh trong vé bdo vé xung quanh bé ndi duc ghép
d6i trén thiét bi. Viéc sit dung cdc b ndi va cap dugc khéa rat duge
khuyén dung, viéc cdm nguge mdt cap ATA thudng khong giy bat ky
su hu hdng vinh vién. Tuy nhién, né c¢6 thé lam treo hé thdng va ngin
né chay.
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Khoa cap ngin
cdm né vao thié€t bi
khéng ding cach
B0 noi IDE
Soc trfn cap giao dié 7 {0 Po(+5V)
biéu thi chian 1 Pen (Gnd)
Pen(Gnd)
Vang(+12V)
Hinh 9.12. Cdc bd ndi 6 dia cing ATA di€n hinh.
Khoa cap
Vitril _\—— Vi tri 39
INENEEEFNEEEEOEEENEEEE
NEEREEGAEE, EEEEEREEEEE
Vitri2 Vi tri 20 Vi tri 40

Hinh 9.13. Chi tiét b ndi giao dién 40 chdn ATA.

Bang 9.8 minh hoa so d4 chan bd ndi giao dién ATA 40 chén chuén.

Bang 9.8. B§ ndi ATA 40 chén

Tén tin hiéu Chén i Chén Tén tin hiéu
-RESET 1 2 GROUND
Data Bit 7 3 4 Data Bit 8
Data Bit 6 5 6 Data Bit 9
Data Bit 5 7 8 Data Bit 10
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Data Bit 4 9 10 Data Bit 11

Data Bit 3 11 12 Data Bit 12

Data Bit 2 13 14 Data Bit 13

Data Bit 1 15 16 Data Bit 14

Data Bit 0 17 18 Data Bit 15
GROUND 19 20 KEY (thigu chan)
DRQ 3 21 22 GROUND

-1OW 23 24 GROUND

-I0R 25 26 GROUND

I'0 CH RDY 27 28 CSEL:SPSYNC[1]
-DACK 3 29 30 GROUND

IRQ 14 31 32 Reserved[2]
Address Bit 1 33 3 -PDIAG

Address Bit 0 35 36 Address Bit 2
-CS1FX 37 38 -GCS3FX

-DA/SP 39 40 GROUND

+2V (Logic) 41 42 +5V (Motor)
GROUND 43 44 Reserved

Ghi chi *-" dung triGc mot tén tin hidu (ching han nhu vdi -RESET) bidu thi tin hidu “active
fow™

{1] Chan 28 thudng Ia cdp select, nhung mot s6' & dia ¢ hon ¢o thé s dung né d€ déng
b6 hoa truc ding gida nhigu & dia.

{2] Chan 32 d3 dugc dinh nghia 13 -10CS186 trong ATA-2 nhung khéng con dide su dung
nira.

Cédc § dia 2.5 inch duge tim th&y trong cac méy tinh c6 kich co
laptop notebook thu¥ng st dung mdt bé ndi header 50 chan hgp nhit
nhé hon véi cae chan duge dat chi cdch nhau 2.0mm (0.079 inch).

Phin 40 chan nhé clia bé ndi gidng nhu bd ndi ATA chuin (ngoai
trir khodng cdch chin vat 1y), nhung ¢6 ede chan duge bd sung cho
ngudn dién va cée jumper. C4p cim vao bd ndi thudng c6 44 chan, tai
dién cang nhu cdc tin hidu ATA chudn. Céc chan jumper thutng cé
mot jumper trén dé (vi tri jumper ¢6 thé diéu khién cdc xdc 14p cable
select, master ho#ic slave). Hinh 9.14 minh hoa b ndi 50 chan hop
nhat duge sit dung trén cdc § dia ATA 2.5 inch thuing duge tim thay
trong cdc may tinh laptop hoac notebook.
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-l _[Vi tri C

L LJ " 2 s
COCOCRORO0DI0RII0Iannnmano a o Vitri A
C C o oo

Chan 43 Chan 1

ja | O Cc o9ooDoc o >0 C J 9 8O0 n G ot VitriB
Chan 2
A \ _T Vi tri D
Chin 44 Chan 20 dugc VitriEva F

thdora
Cdc chin duge thao ra

Hinh 9.14. Chi tift ho n8i ATA hgp nhét 50 chdn (dugc si dyng trén cdc G dia ATA
notehookMaptop 2.5 inch vdi mét edap 44 chén).

Cht ¥ céc chin jumper tai vi tri A-D va céc chén tai vi tri E va F
duge thdo ra. Mot jumper thutng duge dat gifa cdc vi tri B va D dé
xdc lap 6§ dia cho hoat dong cable select. Trén bd ndi nay, chan 41
cung cap cong suit +5V cho logic § dia (board mach), chén 42 cung cép
cbng sudt +5V cho dong co (cdc 6 dia 2.5 inch sit dung cdc dong co 5V,
khéng giéng nhu cdc 6 dia 16n hon vén thudng sit dung cdc dong co
12V).

Bang 9.9 minh hoa s¢ d6 chan bd néi giao dién ATA hgp nhat 50
chan nhu duge s dung trén hdu hét cdc 6 dia 2.5 inch (mdy tinh
laptop ho#&c notebook).

Bang 9.9. St A6 chan bd ndi (§ dia Notehook/Laptop) 2.5 Inch ATA hep nhat 50 chan

Tén tin hign Chén Chan Tén tin hiéu
Jumper pin A B Jumper pin
Jumper pin C D Jumper pin

KEY (thiéuchin) E F KEY (thi€u chin)
-RESET 1 2 GROUND

Data Bit 7 3 4 Data Bit 8

Data Bit 6 5 6 Data Bit 9

Data Bit 5 7 8 Data Bit 10

Data Bit 4 9 10 Data Bit 11

Data Bit 3 11 12 Data Bit 12

Data Bit 2 13 14 Data Bit 13

Data Bit 1 15 16 Data Bit 14

Data Bit 0 17 18 Data Bit 15
GROUND 19 20 KEY (thi8u chdn)
DRQ 3 21 22 GROUND

-lOW 23 24 GROUND

-I0OR 25 26 GROUND

I/0 CH RDY 27 28 CSEL



380 Chuong 8 - Céc § dia ciing

-DACK 3 29 30 GROUND

IRQ 14 3 32 Reserved
Address Bit 1 33 34 -PDIAG
Address Bit 0 35 36 Address Bit 2
-CS1FX 37 38 -CS3FX
-DA/SP 39 49 GROUND

+5V (Logic) 41 42 +9V (dfing co)
GROUND 43 44 Reserved

Khong phai tat ca cdp va b 61 déu duge khéa

Chi y rang nhiéu nha sdn xudt board va cdp gid ré hon bé qua viée
khéa (key). Cdc motherboard ré hon thudng s& khang ¢6 20 chan dugc
thdo ra trén cdc by néi ATA cla ching, va cudi cing ching s& khong
cung cdp mot cdp vdi 20 chan duge chin. Néu ching khéng s dung
mét bd ndi ¢6 v6 boc bdo vé véi mdt rinh va mét didu nhé lén tuong
dng trén bd néi cdp, khong ¢6 sy khéa va cde cdp ¢6 thé duge gin
ngugce vao. That may, hdu qud duy nhat cGa diéu nay trong hiu hét
cdc trudng hgp 1a thiét bi s& khéng hoat dong cho d&n khij cdp duge
gin ding huéng.

Trong nhitng tinh hudng hi€ém trong d6 ban hén hgp va ké&t hop
cdc thanh phén, ban c6 thé€ gip phii mét cdp véi chan 20 duge chin
va mét board vdi chén 20 vin hién dién. Trong trudng hgp d6, ban ¢6
thé thao chan 20 ra khéi board. Mot s& cdp ¢6 block duge 18p dat cb
dinh nhu 14 mét phan cia t6 hop chifa by ndi, trong trudng hgp nay
ban phai thdo chén 20 ra trén diu cudi board hodc thiét bi hoac si
dung mét cdp khdc.

Theo kinh nghiém thi chan 1 nén duge huéng d&€n by ndi ngudn
trén thiét bi, chan nay thudng tuong ng véi soc trén cép.

£in1/0 ATA

Mot cdp ruy béing 40 day din dugc x4c dinh dé tai cdc tin higu gita
cdc mach bus adapter va § dia (b diéu khién). D& ting t5i da tinh
todn ven tinh hiéu va loai bé cdc sy ¢6 thdi gian va ti€ng én tiém &n,
cap khéng nén dai hon 18 inch (0.46 mét).

Chu ¥ réing cdc § dia ATA hd tr¢ cde ch& d9 truyén tdc d6 cao hon,
chdng han nhu PIO Mode 4 hay bat ky ché do Ultra-DMA (UDMA),
d4c biét dé bi 4nh hudng bdi cdc vaAn dé vé tinh toan ven cdp va cdc
cdp v6n qua dai. N&u cdp qud dai, ban ¢6 thé gap phdi sy hu héng dir
lidu va cdc 16i khdc vén c6 thé 1am cho ban tré nén dién ti&t. Pidu
ndy s& duge boc 19 trong bat ky loai sy ¢6 doc tif hodic ghi sang § dia.
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Ngoai ra, bdt ky 6 dia sit dung UDMA Mode 4 (tdc d9 truyén 66MBps),
Mode 5 (tc d§ truyén 100MBps) hodc Mode 6 (tdc d6 truyén 133MBps)
phai st dung mot cdp 80 day dan chat lugng cao hon dic biét (cac day
ddn phu 1a cdc diém tiép dat d€ gidm nhiu). Ban ciing nén s dung
loai cdp nay néu & dia chay véi téc A6 UDMA Mode 2 (33MBps) hoic
chdm hon bdi vi n6 khong thé gay hai va chi gidp ich. Mic du chiéu
dai cdp khong phai 14 mdt vdn dé bén trong cdc hé thong xach tay,
nhung tim cédc cdp thay thé vira vin c¢6 thé khé. Nhiéu may tinh xédch
tay st dung cdc cap dac biét dugc goi la flex-cable ¢6 cdu tric nhu
mot phim dén chiéu véi cdc “day” dugc in trén d6 giong nhiéu nhu
trén mot board mach. Do c4u tric tuy y cla ching, ban thudng khong
thé thay cdc cdp bén trong mdt laptop thanh cdc cdp khéc véi cdp
duge cung cdp bdi nha sdn xuit. Hinh 9.15 minh hoa so dé va cac
chiéu cdp ATA desktop dién hinh. Khong giéng nhu cdc cdp ruy biang
ATA chudn v6n cho phép néi két hai & dia, cac flex-cable (cdp mém)
trong mot laptop s& thudng hd tr¢g mdi lan chi mot 6 dia.

T&i thi€u 10" t&i da 18"

mf———

T8 thidu 5", t5i da 12"
40 hoic 80 day dén (cdc
a0 | 40 ruy bidng trén cdp)

T&i thi€u 5" tdi da 6"

Khoéa
cap
B § Soe bidu thi Thiét bi 1 Thiét bj 0
Mau xanh dudng - yj tri chan 1 Mau xdm - bd Mau den - b
bd néi cOng IDE ndi & dia IDE ndi & dia IDE
motherboard slave (phig) dingted Colital)

Hinh 9.15. Mgt cdp ATA vdi cac bd ndi 40 chan va cdc cdp 40 hodc 80 day ddn (céc
day b6 sung dugc ti€p dat trong cac phién ban 80 day dén).
GHI CHU

Hiu hét cic cip 40 diy din khong tao md mau cho cic by ndi, trong khi tat ¢ cip 80 diy din
tao md miu cho cdc bé nodi.

Hai bién thé chinh clia cdc cdp ATA duge st dung ngay nay: mdt
céi c6 40 day dan va c4i kia c¢6 80 day dan. C4 hai st dung cdc bd nédi
40 chéan va cac day bé sung trong phién bdn 80 day dan don gidn dugc
noi véi diém ti€p dat. Hai diy didn bd sung dugc thiét ké dé gidm
tiéng 6n va nhiéu va dugc bt budc khi xdc 14p giao dién dé chay véi
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téc d6 66MBps (ATA/66) ho#c nhanh hon. G dia va host adapter duoe
thi€t k& dé v6 hiéu héa céc ch€ a6 ATA/66, ATA/100 va ATA/133 tée
dé cao hon, néu mét cap 80 day din khéng dugc phdt hién. Cap 80
diy dan cing c¢é thé duge si dung véi cac tée d6 thap hon; mie du
diéu nay khong cin thiét nhung né cai thién tinh todn ven tin hiéu.
Do d6, né 1a phién ban dugc khuyén dung bat k€ ban si dung & dia
nao.

Chua y khéa trén cdp duge thiét k& dé ngin ldp diat ngudc.

Cac ciu hinh hai d dia

Céc cai dat ATA hai & dia c6 thé gy khé khan béi vi mbi & dia ¢é
bo diéu khién riéng cla né, va ca hai bd didu khién phai c¢6 chde
ning hoat ddng trong khi duge k&t ndi v6i cing mét bus. Phai ¢6 mot
cdch dé€ bdo dam ring chi mét trong hai bd diéu khién sé& phan hdi lai
mdi 1an mdt lénh.

Chudn ATA cung c4p tiy chon d& van hanh trén bus AT véi hai 6
dia trong mét cAu hinh dugce xich vong chudi canh hoa. O dia chinh (§
dia 0) dugc goi la master, va § dia phu (6 dia 1) dugc goi la slave. Ban
chi dinh mdt & dia la master hoic slave bing cdch xdc l4p mot jumper
hodc switch trén & dia ho#ic biing c4dch s dung mét dong lénh trong
giao dién dugce goi la cable select pin va xdc¢ 14p jumper CS trén & dia.

Khi chi mét 6 dia duge 14p dat, bé didu khién phan hdi lai tat ci
1&énh tit hé théng. Khi hai 8 dia (va do dé hai bd didu khién) dugce cai
dit, ca hai bo diéu khién nhén t4t cd 1énh tir hé thong. Sau dé6 mdi bd
diéu khién phai duge x4c 1ap dé phan héi lai chi cde 1énh cho chinh
né. Trong tinh huéng nay, mdt boé didu khién phai duge chi dinh la
master va b diéu khién kia la slave. Khi hé théng géi mét 1énh cho
mdt 6 dia riéng biét, bd diéu khién trén § dia kia phéi vin yén lang
trong khi by diéu khién va § dia dugc chon dang hoat ddng. Viéc xéc
14p jumper sang master hodc slave s& cho phép phan biét gitta hai bg
diéu khién béng cdch x4c 1ap méat bit d&c biét (bit DRV) trong Drive/
Head Register cia mdt khai 1énh.

Cau hinh cdc & dia ATA c6 thé don gian, nhu trudng hop véi hdu
hét nhitng 14p dat mot & dia hoite rdc réi, dac biét khi k&t hgp hai 8
dia ¢i hon tif nhing nha sdn xuit khac nhau trén mot cdp.

HAau hét cdc 6 dia ATA c6 thé duge cidu hinh v6i bén xdc 14p:

& Master (mét 6 dia)
& Master (hai 6 dia)
& Slave (hai 6 dia)

& Cable select
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Nhiéu drive don gidn héa diéu nay thanh ba x4c lap: master, slave
va cable select. B6i vi mdi 8 dla ATA c6 bd dleu khién riéng cha né,
ban phai yéu cau cu thé mot & dia 12 master va & kia 1a slave. Khong
¢ sy khdc biét vé chic niang gia hai 8 dia nay, ngoai tri 6 dia vén
dugc xdc dinh la slave sé¢ khdng dinh mgt tin hidu dugde goi 1a DASP
(drive active/slave present) sau khi mdt su xac 1ap lai hé thdéng bao
cho master biét ring mét & dia slave hién dién trong hé théng. Sau
d6 & dia master luu ¥ dén dong drive select ma né bo qua, viéc cho
mot 6 dia biét riing no la slave ciing s&8 1am cho né tri hoan viée xoay
trong mot vai glay dé cho master chay va do dé lam gidm nhe tai
trén b§ ngudn cia hé théng.

Cho d&n khi cdc théng s6 ATA chinh thue da dugc phat trién,
khéng cé phan thuc thi chung nao cho cdu hinh é dia IDE dugc sit
dung. M§t s6 cong ty 6 dia tham chi da si dung céc phuong phdp
master/slave khdc nhau cho nhitng model 6 dia khdc nhau. Do nhiing
diém khong tuong thich nay, mét s§ § dia lam viéc cling v4i nhau chi
theo mét thit tv master/slave hoic slavea’master theo tha tu. Tinh
hudng nay hdu nhu dnh huéng dén cac 6 dia ci hon xuat hién truge
khi théng sé ATA da dugc chinh thitc chap nhan.

Hau hét cdc & dia von hoan toan tuin theo théng s5 ATA bay gi¢
chi cdn cdu hinh jumper (master/slave). Mot vai 6 dia ciing st dung
mot jumper slave present. Bdng 9.10 trinh bay cac xdc 14p jumper ma
hau hét cdc & dia 3.5 inch doi hdi.

Bang 9.10. Cdc xdc 14p Jumper cho hdu hét cac & dia ATA 3.5 inch trén cdc cdp

chudn (khdng phai Cable Select)

Tén Jumper MGt § dia Master hai 6 dia  Slave hai § fia
Master (M/S) On On Off
Slave present (SP) Off On Off
Cable select (CS)  Off Off Off
GHI CHU

NEu mdt cable select duge sit dung, jumper CS nén duge xic 13p sang On vi 13t c3 cip khe nén
duge xic lap Off. Sau do bd ndi ¢dp quyét dinh & dia nio s& lim master hode slave.
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Khéa ngit bg néi
ATA chan 39
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- Khing duge ars
ATA chén 40 . ?A'm chin 2 j Lt dung B5 ndi ngudn
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CS hvu tri¥ trong mdt cdu
hinh Slave)

e

Cdu hinh 8 dia
Slave Drive
(cdp chuéin)

Cdu hinh § dia
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Céu hinh § dia
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es cs
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S¢ dung Master
Drive Configura-
tion cho (hoge chi
cho) § dia ddu tidn
trén mot cdp chuin
(khing ¢é cable se-
lect)

89 dyng Slave Drive
Configuration cho & dia
thid hai trén mét cdp
chudn (khéng cé cahle
select); chi ¥ rdng ddi
vdi mijt Slave Configu.
ratien, jumper cé thé
duge lvu trd trong vi tri
PK {(Jumper Park), dugc
loai bé hoan toan hodc
duge luvu trd trén mét
trong cdc chin DS trong
mét kidu sdp x&p cdh.

P3i vdi cdc Cable Select
Drive Configuration,
méGt hodc ca hai § dia
duge cdu hinh giéng
nhau; cdap ty déng
quyéi dinh & dia nao la
Master hofc Slave boi
b4 ndi naoe ma & dia
duge cdm vao.

Hinh 9.16. Cdc jumper § dfa ATA cho hdu hét cdc @ dia 3.5 inch,

Jumper master biéu thi ring § dia 14 mdt master hodic mot slave.
Mot s6 6 dia cling doi hdi mot jumper slave present vén duge sif dung
chi trong mot thiét lap hai § dia va sau dé dugc 1dp dat chi trén 8 dia
master - didu nay méot phin hoi giy béi rdi. Jumper nay cho master
bit ring mét 6 dia slave duge gdn. V6i nhiéu 6 dia ATA, jumper
master tly chon va ¢6 thé duge dé tdt (off). LAp dat jumper nay sé
khong ¢é hai trong trudng hgp nay va cé thé loai bd sy nham 14n; ban
nén lip dat cac jumper liét ké & day.
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GHI CHU

Mdt s§ & dia ¢6 nhing jumper ndy teén board mach & dia vi do dé cd the chiing khing xuit hign &
mat sau,

Céc § dia 2.5 inch dugc sit dung bén trong trén cde méy tinh xdch
tay c6 mét kiéu sip x€p jumper khac. Bén chan jumper ¢ nhan la A,
B, C va D, dugc minh hoa trong hinh 9.17.

Chian 43 Chan 19_1 Chs’inl_‘lI i;dii
EVENEEUDEEEERAEARERO8ER oal Cicchin
PO AP LRECENE DEBRSARGSE aa] Jumper
T—Ch:‘irulct Chﬁn20:iurch Chan 2 ping_T g;

thiora

DB D8

Master  Slave (A-B} Cable Select
{(khoéng (B-D)
jumper)

Hinh 9.17. C4c jumper & dia ATA cho hdu hét cic & dia 2.5 inch.

B&i vi hdu hét cdc § dia 2.5 inch duge 1dp dat dudi dang & dia duy
nh4t trén cdp, ban thudng khong 1dp dat bat ky jumper nio, diéu nay
din d€n mét xdc lap master mic dinh. Viéc 1ip dat mdt jumper ndi
A-B chén s& dan dén mdt xdc 14p slave va jumper B-D danh cho cable
select. Cdc xdc 14p jumper khdc khéng duge s dung.

Dé loai bd sy nham lan d8i véi cac xdc l4p master/slave, hau hét
ciac hé thdng mdi hon cé cdc cdp hd trg hai 8 dia bay gio sit dung tay
chon cable select. Pidu ndy bao gém hai thd. Pau tién 13 c¢6 mot cdp
ATA d#c biét vén co tdt cd day ngoai trit chian 28 chay ti bd néi
motherboard dén cd hai bé néi § dia. Chan 28 duge sif dung cho cable
select va dugc ndi k&t véi mot trong cde bé noi 6 dia (duge ghi nhén
la master) va khong véi bd néi § dia kia (dugc ghi nhén 14 slave). C3
hai § dia sau dé dugc cdu hinh trong ché& dd cable select quan jumper
CS trén mdi 6 dia.

Véi cable select, 8 dia nhén cdc tin hiéu trén chan 28 tu déng tré
thanh master va 6 dia kia trd thanh slave. Hau hét cde cédp thuc thi
diéu nay bing cach thdo miu dich chuyén cach ly kim loai ra khéi 18
chian 28 ma thoat nhin c¢6 thé khé thay. Cdc cdp khdc c6 méot phan
cia chan 28 dugc cét nhin thay duge tif cdp & mét noi nao dé doc theo
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ruy bang. B&i vi day 1a mét phén chinh stta nhé nhu vay d6i véi cap
va ¢6 thé khé thdy, cdc cap cable select thudng c6 cdc bd ndi duge ghi
nhén 13 master, slave va system, bi€u thi cap didu khién nhimng tay
chon nay thay vi 6 dia. T4t ca cap Ultra-ATA 80 day din duge thist
ké dé sl dung cable select.

Véi cable select, ban don gidn xdc 14p jumper CS trén tit ci & dia
va sau d6 cdm 6 dia ma ban muén tré thanh master vao bs ndi c6

nhén la master trén cdp va 6 dia mA ban muén trd thanh slave vao
bd ndi ¢6 nhan 1a slave.

Khuyét diém duy nhat cla viéc si dung cable select 14 né ¢é thé
gidi han cdch cdp dugc din di hodc ndi ban 1dp dat 6 dia vén sé 1a
master so vdi slave, bdi vi chiing phai duge cdm vao cde vi tri cable
connector riéng hiét,

Cic lénh ATA

Mgt trong nhing tinh ning t6t nhat cia giao dién ATA la tap hop
1énh céi tién. Giao dién ATA d3 duge md phéng theo b didu khién
WD1003 ma IBM da sk dung trong hé thdng AT nguyén thiay. Tat ca
6 dia ATA phai hd trg tap hgp lénh WD gée (t4m lénh) khéng cé cdc
ngoai 1¢, day 1a 1y do tai sao cdc § dia ATA rdt d& lip dat trong céc
hé théng ngay nay. T4t cd hé théng tuong thich IBM c6 sin sy hé trg
ROM BIOS cho WD1003, do d6 vé co ban chang ciing hd trg ATA.

Ngoai viéc hd trg tdt c4 lénh WD1003, thong s6 ATA da bé sung
rét nhiéu 1énh khdc nhim nang cao hiéu suit va nhing tinh ning.
Céc lénh nay 12 mot phén tiy chon clia giao dién ATA, nhung mét vai
trong s6 d6 duge sit dung trong hau hét cdc § dia c6 sin ngay nay va
rit quan trong d6i véi hiéu suft va viée st dung cdc § dia ATA néi
chung.

Cé 1& quan trong nhAt la lénh Identify Drive. Lénh nay khi&n cho
6 dia truyén mot khdi d lidu 512 byte nhim cung cdp tit ca chi tist
vé § dia. Thong qua lénh nay, bat ky chuong trinh (k€ ¢ BIOS hé
théng) c6 thé tim chinh x4c loai § dia nao duge ndi két, bao gém nha
san xudt § dia, s model, cdc tham s6 hoat dong va thdm chi s6 serial
cia § dia. Nhiéu BIOS hién dai s dung théng tin nay d€ ty dong
nhdn va nhép cdc tham s§ cia § dia vao bd nhé CMOS, loai bé nhu
cdu ngudi ding nhap cdc tham s8 niy bing tay trong qué trinh ciu
hinh hé théng. Cdch sip x8p nay gilip ngin cdc sai s6t ma sau d6 cé
th€ dén dén viée mat dir liéu khi ngudi ding khong ¢dn nhé nhimg
tham s6 nao ma minh d4d sd dung trong sudt qua trinh x4c lap.

Dir liéu Identify Drive c¢é thé cho ban biét nhiéu diéu vé& & dia, bao
gbm nhitng diéu sau day:
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& S6 dia chi khéi logic c6 sdn sit dung ché dé LBA
® 86 cylinder, head va sector vdt Iy cé sdn trong ché d¢ P-CHS
& 56 cylinder, head va sector logic trong ché dé L-CHS chuyén

déi hién hanh

& Cdc ché do (va téc db) truyén duoe hé tro
& Nha sdn xudt va s6 model
& Bdn chinh sta firmware

& S8 serial

® Loai/kich cé buffer biéu thi nhing tinh ndang dém hodgc luu
trit sector
Hai lénh quan trong khdc la cdc 1énh Read Multiple va Write
Multiple. Nhitng 1énh nay cho phép chuyén di liéu nhiéu sector va
khi duge két hgp vdi cac tinh niang PIO block-mode trong hé thdng cé
thé din d&n céc toc d truyén dit lidu khong thé tin duge, nhanh hon
truyén PIO mbt sector gdp nhiéu lan.

C6 sdn nhidu lénh cai ti€n khéc, bao gbm chd tréng dé mot nha
s&n xuit § dia nao d6 thuc thi nhitng gi dude goi 1a cac 1énh duy nhédt
cia nha cung cdp. Cdc nha cung cip nhat dinh thudng s dung cdc
lénh cho nhifng tinh ning duy nhdt cho méi nha cung cdp. Céc lénh
duy nhét cia nha cung cdp thudng diéu khién cdc tinh ning ching
han nhu dinh dang cdp thdp va quin 1y khi€ém khuyé&t. Pay 1a 1y do
tai sao cdc chuong trinh low-level format (LLF) c6 thé rat dic trung
d6i véi cde § dia ATA cha mot nha sédn xudt nao dé va tai sao nhiéu
nha sdn xuat lam cho cdc chuong trinh LLF riéng cGa ho ¢é sén.

C4c yld! han dung hugng § diz

Céc phién ban giao dién ATA dén ATA-5 c¢6 médt gidi han dung
lugng 6 dia khodng 137GB (ti byte). Phu thudc vao BIOS duge sd
dung, gi¢i han nay c6 thé duge gidm thém xudéng 8.4GB ho#c tham
chi thdp dén 528MB (triéu byte). Pay la do nhing gidi han trong
BIOS va giao dién ATA ma khi duge két hgp sé tao ra thim chi thém
nhitng gidi han. P& hiéu nhiing giéi han nay, ban phai xem xét cac
giao dién BIOS (phdn mém) va ATA (phan cing).

Nhiing gi¢i han khi gidi quyét véi cdc 6 dia ATA 1a nhiing gidi han
cda chinh giao dién ATA ciing nhu giao dién BIOS duge s dung dé
giao tié€p vdi § dia. Bang 9.11 tém tdt cdc gidi han nay.

Cdc tién 6 cho cde bpi s8 thdp phén va nhi phéin

Nhidu ngudi chua quen vdi cdc ky hiéu MiB (mebibyte), GiB
(gibibyte), PiB (pebibyte) va Zib (zebibyte) duge st dung trong phén
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nay va qua sudt sach niy. Day la mot phan cua mot chudn duge thist
k& d€ loai bo sy nhdm 14n giita cdc bd sé& dua vao thap phan va nhi
phéin, déc biét trong cdc hé théng may tinh. Cdc ddn vi SI chuén (hé
qudc t& hozc hé mét hé théng) dya vao cdc bd sd 1a 10. N6 lam viée
t6t cho hau hét moi thit nhung khéng phéi cho cde may tinh vén vén
hanh trong mot thé gidi nhi phan noi ma hau hé&t cdc s§ dua vao lay
thita 2. Diéu nay din dén cdc ¥ nghia khéc nhau dugc gdn vao clng

mdt tién t§ - vi dy, 1IMB (megabyte) c6 nghia 1a 1 tridu byte (106) tidc
14 1.048.576 byte (220).

bé€ loai bé sy nhdm 14n, thdng mudi hai nam 1998, Uy ban ky thuat
dién qudc t&€ (IEC) da chdp thuin cdc tén va ky hiéu tién t8 cho cdc
bdi 6 nhi phan dugce s dung trong vige xt ly va truyén dir liéu la
mdt chudn qudc t&. Mot s6 tién td nay duge trinh bay trong bang 9.12.

Véi thudt ngit chudn nay, mot MB (megabyte) s& 14 1.000.000 byte,
trong khi mdt MiB (mebibyte) 14 1.048.576 byte.

GHI CHU

DE bidt thém thong tin v8 cdc tidn 13 thip phin va nhi phin theo chush cing nghidp niy, tham quan
Wab site NIST (National Institute for Standards and Technology) tai physies.nist. gw/euu/Umisl
prefixes. himl,

Cha y ring mac di cdac ky hiéu nay chinh thic nhung ching vin
chua duge sit dung rong rai va trong nhiéu trudng hgp vin giy ra su
nhdm 4n. MB thudng duge sit dung dé bidu thi hang triéu byte thip
phdn va megabyte nhi phin. Tuong tu, GB thudng dugc s dung dé
&m chi hang ti byte thap phéan va gigabyte nhi phin. N6i chung, c4c
gid tri bd nhé duge biéu dién bing cach s dung céc gi4 tri nhi phan,
mic di cde dung lugng dia c6 thé di theo mét trong hai cach. Pidu
ndy thuong din dén sy nhdm lan trong viéc bdo cdo cdc dung lugng
dia bdi vi nhiéu nha sdn xuét ¢6 khuynh huéng st dung bat ky gis tri
nao lam cho cdc san phdm cha ho trong tét hon. Vi du, cdc dung luong
8 dia thudng duge dinh mitc biing hang ti thap phan (G hoic giga),
trong khi hau hét cdc chip BIOS va cdc tién ich hé diéu hanh, ching
han nhu Windows FDISK, dinh mic cling mdt § dia bing cdc gigabyte
nhi phan (Gi hoac gibi). Ciing chd ¥ ring khi cdc bit va byte duge st
dung lam mot phan cla s6 do khdc nao d6, su khéc biét giita céc bit
va byte thudng duge phan bidt bing cdch st dung mét chir B thudng
hodc hoa. Vi dy, phin “bits” clia cdc megabit thudng duge viét tit vdi
mot chit b thudng, ddn dé&n chir viét tdt Mbps cho Mbps cho megzbits
per second, trong khi MBps biéu thi megabytes per second.

CHS véi LBA
Cé hai phuong phép chinh d€ tao dia chi (ho#c ddnh s8) cdc sector
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trén mot § dia ATA. Phuong phédp ddu tién duge goi 1a CHS (cylinder,
head, sector) sau khi ba s8 toa d6 riéng biét duge s dung d& tao dia
chi cho méi sector cia & dia. Phuong phdp thid hai duge goi 1a LBA
{logical block address), von s dung mét s6 don d€ tao dia chi cho méi
sector trén méi 6 dia. CHS bat ngudn tif cdch vat 1y ma cdc § dia da
duge tao (va la cdch hoat dfng cda ching bén trong), trong khi LBA
phét trién nhu la mét cdch don gidn hon va logic hon dé d4nh s6 cac
sector bat k& cdu tric vdt 1y bén trong.

Khi doc mot & dia theo trinh ty trong ché d6 CHS, ching ta bdt
dau véi cylinder 0, head 0 va sector 1 v8n 12 sector d4u tién trén dia.
Sau d6 tdt cd sector cdn lai trén track d4u tién dé duge doc, sau d6
head ké ti€p duge chon va tit cd sector trén track dé duge doc... cho
d&€n khi tdt cd head trén cylinder duge doc. Tiép theo cylinder k&
ti€p duge chon va trinh tu bit ddu lai tir ddu. Hiy xem méot CHS nhu
la mét hanh trinh ké&: Cdc s6 sector phai chay qua trudc khi s6 head
¢6 thé thay d8i va cac s6 head phai chay qua truée khi s8 cylinder ¢6
thé thay d6i.

Khi doc mét § dia theo trinh ty trong ché d LBA, chiing ta bdt dau
v6i sector 0, sau d6 doc 1 réi dén 2... Sector dau tién trén & dia trong
ché& do CHS sé la 0,0,1, cing mdt sector trong ch& do LBA s& 1a 0.

Vi dy, mét & dia ¢6 mot dia, hai head (cd hai mit clda dia duge st
dung), hai track trén moéi dia (cdac cylinder), va hai sector trén mdi
track. Ching ta néi 6 dia ¢6 hai cylinder (cdc track méi mit), hai
head (cdc mat) va hai sector mdi track. Piéu ndy dén dén mét tdéng
dung lugng 13 t4m sector (2x2x2). Chd y ring cdc cylinder va head bt
ddu ddnh s tu O, trong khi cdc sector vat 1y trén mdt s track tir 1,
sit dung viéc tao dia chi CHS chiing ta néi sector ddu tién trén 8 dia
la cylinder 0, head 0, sector 1 (0,0,1), sector hai 14 0,0,2, sector ba la
0,1,1, sector thit tu 1a 0,1,2... cho dén khi di d&n sector cudi eling vén
la 1,1,2.

Bay gio gia sl ching ta c¢6 thé ldy tAm sector va thay vi tham chiéu
truc tiép dén cylinder, head, va sector v4t 1y, ching ta ddnh s& sector
theo thit tu tir 0 d&n 7. Do d6, néu ching ta mudn tao dia chi cho
sector thit tu trén § dia, ching ta c¢6 thé€ tham chidu né dusi dang
sector 0,1,2 trong ch€ d6 CHS, hodc dudi dang sector 3 trong ché d6
LBA. Bang 9.13 trinh bay sy tudng Ung giita cdc s6 sector CHS va
LBA cho 6 dia 4o t4Am sector nay.
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Béng 9.11. Cic gidi han dung lvgng ATA cho cic phusng phdp tao dja chi Sector

khdc nhau
Phudng phdp  Tinh t6ng  Tdng Sector Dung lugng  Dung lugng Dung lugng
tao dia chi Sector t6i da t6i da (thdp phan) (nhj phin)
Sector (Byte)
CHS: BIOS w/o TL  1024x16x63  1,032.192 528,482,304 528.4BMB 504.00MiB
CHS: BIOS 1024x240x63 15482880 7.927,234560 7.93GB 7.38GiB
w/ bit-shift TL
CHS: BIOS 1024x255x63 16,450,560 8,422,686.720  B8.42GB 7.84GiB
w/ LBA-assist TL
CHS: BIOS INT13h  1024x256x63 16,515.072  8.455.716,864  8.46GB 7.88GiB
CHS: ATA-1/ATA-5 65536x16x255 267,386,880 136,902,082,560 136.90GB  127.50GiB
LBA. ATA-1/ATA-5 2% 268,435,456 137,438,953,472 137 44GR 128.00GiB
LBA: ATA-6+ 24 281474976, 144115188,  144.12PB  128.00PiB
710,656 075,855,872
LBA: EDD BIOS 2% 18,446,744, 0444732965, 9.44Z8 8.00ZiB
073,709,551, 739,290,427,392

616
BIOS = Basic Input Qutput System
ATA = AT Attachment (IDE)
CHS = cylinder, head, sector
LBA = logical block {sector) address

Bang 9.12. C4c tén va ky hi§u tidn to chudn cho cdc bt sO' nhi phan

Céc tién 10 thdp phan: Céc tién t6 nhj phan:
H§ 6 K§  Tén Gis tri H§ s6 K¢ higu Tén Ngudn  Gig trj
higu goc

10 k Kily 1,006 2 Ki Kibi Kilobinary 1,024
U Moga L0000 2 W Mebi  Magabinary 1L M8,5%6
G Giga 100000000 27 Gi Gbi  Gigabinary 1,073, 41,824
W T Tera 1000000000000 2 T Tebi  Terabinary 1,099,511,627,776
WP Peta 1000,000000000000 = B Pebi  Petabinary 1,025,999,906,042,624
e £ B 1,000,000,000000,006,000 2 Ei Ebi  Exabinary 1,152,921,504,606,546,97
ER 2t 1,000,000,000,000.000,00000 2 2bi Zetebmary 1,480,591,620,717 418, 300,424

Chi y rang ky hiéu cho kilo (k) & dang chit thuyng (ma vé mat k¥
thuat chinh xéc theo chuén SI), trong khi t4t ca tién to thap phéan
khéc ¢ dang chii hoa.
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Béng 9.13. Cic s8 Sector CHS va LBA cho mot & dia 4o vdi hai Cylinder, hai Head va
hai Sector méi Track (t6ng chng tém Sector)

Ché a4 Céc sb Sector twong dudny
CHS: 0,01 002 0,11 0.1.2 1.01 1.0,2 111 112
LBA: O 1 2 3 4 5 ] 7

Nhu ban ¢6 thé thay tir vi du, sit dung cdc s LBA don gidn hon va
thudng dé xi 1y hon, khi PC di dugc phat trién ddu tién, t&t ca viéc
tao dia chi cdp BIOS va 8 dia ATA déu dugc thuc hién bing cach si
dung phuong phap tao dia chi CHS.

Cdc chuyén d6i CHS/LBA va LBA/CHS

Cé thé tao dia chi cho cling cdc sector trong ch& 36 CHS hodc
LBA. Su chuyén d6i tirt CHS sang LBA ludn nhdt quén trong dé véi
mét § dia nao dé, dia chi CHS cu thé sé& ludn chuyén ddi sang mét dia
chi LBA dugc An dinh va ngugc lai. Tai liéu ATA-1 xdc dinh mdt cong
thite don gidn c6 thé duge st dung dé chuyén ddi cac tham s§ CHS
thanh LBA:

LBA = ({(C * HPC) + H) * SPT) + - 1

Béng cdch ddo cong thic nay, c6 thé chuyén ddi cdch khéc (nghia
1a tir LBA trd lai CHS):

C = int (LBA / SPT / HPC)
H = int {{(LBA / SPT) mod HPC)

S = (LBA mod SPT) + 1
P61 vdi nhitng céng thdc nay
& LBA = logical block address
& C = cylinder
& H = head
& S = sector
& HPC = heads per cylinder (t6ng s6 head)
& SPT = sectors per track (s6 sector méi track)
& int X = phdn s6 nguyén cia X
® X mod Y = modulus (s6 du) cia X/Y

Bing cdch s dung nhitng cdng thic nay, ban cé thé tinh LBA cho
bt ky dia chi CHS duge 4n dinh va nguge lai. Véi mdt § dia gdm
16.383 cylinder, 16 head va 63 sector mdi track, bdng 9.14 trinh bay
cédc dia chi CHS va LBA tuong duong.
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BaAng 9.14. Céc sb Sector CHS va LBA tuong dwong cho mit d dia c6 16.383 Cylinder,
16 Head va 63 Seclor mdi Track (t6ng cinp 16.514.064 Sector)

Céc cylinder Head Sectar LBA

0 0 1 0

0 0 63 62

1 1 1 63

999 15 63 1,007,999
1,000 0 1 1,008,000
9,999 15 63 10,079,999
10,000 0 1 10,080,000
16,382 15 63 16,514,063

Cdc lgnh BIOS vdi cdc lénh ATA

Ngoai hai phuong phdp tao dia chi sector (CHS va LBA), ¢6 hai cdp
giao dién trong dé viée tao dia chi sector xay ra. Mot giao dién 12 noi
hé diéu hanh giao ti&p véi BIOS (si dung céc 1énh BIOS); giao dién
kia la noi BIOS giao ti€p véi & dia (st dung cdc lénh ATA). Céc lénh
riéng biét tai cdc cAp nay khdc nhau, nhung ca hai hé trg cdc ché dd
CHS va LBA. Hinh 9.18 minh hoa hai c4p giao dién.

Hé théng
File OS

l Céc lénh BIOS - INT13h (L-CHS hoic LBA)

$— Ngit phén mém 13h (hex)

BIOS (driver)

l Cac lénh ATA - dia chi /O (P-CHS hodic LBA)

+— Dia chi c6ng Bus Input/Output

6 daia ATA

Hinh 9.18. Cdc bd nbi § dia cing ATA di€n hinh. (Trong hinh ndy, L-CHS 1a viét it
cua Logical CHS va P-CHS 13 viét it ciia Physical CHS.)

Khi hé diéu hanh giao ti€p véi BIOS d€ doc ho#c ghi cac sector, né
cdp phdt cdc lénh qua INT13h phdn mém, ddy la céch cde thudng
trinh con BIOS d€ truy cdp dia duge goi. Cdc ham con INT13h khic
nhau cho phép cdc sector duge doc hodc duge ghi bing cdch st dung
viée tao dia chi CHS hoac LBA. Sau 46, cdc thudng trinh BIOS chuyén
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d8i cac 1énh BIOS thanh cac 1énh cap phén cing ATA vén duge géi
trén céc ¢bng bus I/0 dén bs diéu khién & dia. Cdc lénh tai cdp phan
cing ATA ciing ¢é thé sif dung viéc tao dia chi CHS hoac LBA, mic
di nhiing giéi han khdc nhau. Cho du BIOS va 6 dia si dung viéce tao
dia chi CHS hosc LBA dédu thy thudc vao dung lugng & dia, tudi tho
BIOS va & dia, ciing nhu xdc 14p BIOS Setup va hé diéu hanh dugce sit
dung.

Cdc gioi han CHS (rao can 528MB)

Driver trén BIOS nguyén thiiy cho cdc dia ciing duge truy cdp qua
cdc ngdt phdn mém 13h (13 hex) va cung cAp cdc ham d€ doc va ghi
cdc & dia tai cdp sector. Cdc ham INT13h chuin dodi héi mdt sector cu
thé dugc tao dia chi béi vi tri cylinder, head va sector clia né, con
duge goi 1a viée tao dia chi CHS. Giao dién nay duge si dung bdi hé
didu hanh va cdc tién ich dia cdp thap dé& truy cap & dia. Ban dau
IBM di vi€t giao dién INT13h cho BIOS trén bd diéu khi€n dia cing
PC XT trong nim 1983. Trong nam 1984 IBM da k&t nhap né vao
BIOS motherboard AT. Giao dién nay da si dung cdc sd dé dinh
nghia cylinder, head va sector cy thé dang duge tao dia chi. Bang 9.15
trinh bay cdc gidi han tham 58 INT'13h BIOS CHS chuén, bao gém cac
gi4 tri t6i da cho nhiing s6 nay.

Bang 9.15. C4c gidi han tham sd INT13h BIOS CHS

Truéng Kich cd trugng Gia tri t6i 0a Pham vi Téng sd 1dn si
dynyg

Cylinder 10 bits 1024 0-1023 1024

Head 8 bits 256 0-255 256

Sector 6 bits 64 1-63 63

Khai niém vé mot gia tri téi da véi mot s chix s6 thi don gian: Vi
du, néu ban c6 mot khach san ¢6 cdc s6 phong thip phan hai chit s0,
ban ¢6 thé chi c6 100 (10 liy thita 2) phong, duge ddnh s6 tir 0-99. Céc
s¢ CHS du’o‘c st dung bdi giao dién BIOS INT13h chuén la nhj phén
v6i mot s6 10 bit duge st dung d€ dém céc cylinder, ban chi ¢é t6i da
1.024 (2 lay thita 10) duge danh s8 tir 0-1.023. Bdi vi head duge nhén
dang bing mdt sé 8 bit, s& head tai da la 256 (2 lay thita 8), dugc danh
s& tit 0-255. Sau cung, vdi cdc sector mbi track c¢é mdt sy chéch léch
nhé. Cée sector trén mét track duge nhan dang bing mét s6 6 bit vén
thudng cho phep 64 (2 liy thia 6) sector; tuy nhién, béi vi cdc sector
duge ddnh s6 bat ddu véi 1 (thay vi 0), pham vi gi6i han chi trong 1-
63, trong khi tdng 63 sector mdi track la muc t8i da ma BIOS ¢6 thé
xu 1y.

Céc gidi han BIOS nay dung cho tdt cd phién ban BIOS va chuong
trinh vén phu thudc vao viéc tao dia chi CHS. Béng cdch sif dung céc
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s6 t8i da c6 thé c6 cho CHS tai cdp BIOS, viée tao dia chi mot § dia
v6i 1.024 cylinder, 256 head va 63 sector mdi track c6 thé thuc hién
duge. Béi vi méi sector 14 512 byte, bai todn duge thé hién nhu sau:

Max. vValues

Tylinders 1,024
Heads 256
Sectors/Track B3

Total Bytes 2,455,716, 664

Megabytes (ME) 3, 456
Mebibytes (MiB) A, Dh4
Glgabytes (GB) 8.4
Gibibytes (3ZiB} 7.8

T nhiing phép tinh nay, ban c6 thé thiy ring 8 dia dung lugng t6i
da c6 thé€ tao dia chi qua giao dién BIOS INT13h chudn la khodng
8.4GB (trong d6 GB bing khodng mét ti byte), hosic 7.8GiB (trong d6
GiB nghia la gigabinary bytes).

Thét khong may, cdc giéi han BIOS INT13h khéng phai la nhing
giéi han duy nhét vén duge 4p dung. Ciing ¢6 nhing gidi han trong
chinh giao di¢n ATA. Nhiing gigi han ATA CHS dugc trinh bay trong
bang 9.16.

Bang 9.16. Cdc gidi han tham s& ATA CHS chuin

Trudng Kich ¢d Gid trj t6i @@ Pham vi T8ng sb 14n
trdng si dyng

Cylinder 16 bits 65536 0-65535 65536

Head 4 bits 16 0-15 16

Sector 8 bits 256 1-255 255

Nhu ban ¢6 thé thdy, giao dién ATA s dung cdc trudng ¢6 kich ¢
khéc nhau d€ luu trit nhitng gid tri CHS. Chu ¥ riing c4c giéi han ATA
cao hon nhitng gidi han BIOS cho cée cylinder va sector nhung thap
hon gidi han BIOS cho c4c head. Céc giéi han CHS cho dung lugng
theo cdc théng s6 ATA-1 dén ATA-5 nhu sau:

Max, Values

Cylinders 65,536
Heads 16
Sectors/Track 255
Total Sectors 267,386,680
Total Bytes 136,902, 082, 5580
Megabytes (MB) 136, 902
Mebibytes (MiB) 130,560
Gigabytes {(GB) 136.5

Gibibytes (GiB) 127.5
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Khi két hgp nhiing gidi han cia cac tham s6 BIOS va ATA CHS,
k&t qua ban c6 tinh huéng duge trinh bay trong bang 9.17.

84ng 9.17. C4c gi6i han tham s§ BIOS va ATA CHS dugc két hgp

Trudng Cac gi6i han Céc gidi han Cdc gidi han tham s&
tham s6 BIOS CHS tham s6 ATACHS  CHS dugc két hop

Cylinder 1.024 65.536 1.024

Head 256 16 16

Sector 63 255 63

T8ng sector 16.515.072 267.386.880 1.032.192

Dung lugng t8i da  8.4GB 136.3GB 528MB

Nhu ban ¢6 thé thdy, méu s§ chung nhé nhat cia cde gidi han CHS
duge k&t hgp din d&n cdc tham s6 khéd dung toi da la 1.024 cylinder,
16 head va 63 sector vén tao ra mot dung lugng & dia t8i da la 528MB.
Diéu nay dugc goi 1a rao can 528MB va né dnh hudng hiu nhu dén
tat ¢ PC duge l4p rdp trong nim 1993 trd vé trudc.

Chuyén ddi CHS: Phd vd rao cdn 528MB

Cé modt rao can vén gidi han dung luong § dia chi trong 528MB
khéng phai 12 mot vin dé khi cde 8 dia 16n nhét ¢6 sin nhd hon the.
Nhung trong nim 1994, cong nghé § dia da phat trién lén dén mic ¢6
th& 1am cho céc 8 dia 16n hon nhing gi ma céc giéi han BIOS va ATA
duge k&t hgp c6 thé xi¥ Iy. R3 rang cAn d&én mot cch giai quyét cho
vin dé nay.

Bét ddu trong nam 1993, nha phét trién BIOS Phoenix Technolo-
gies da bt ddu tao cdc phdn md rong BIOS dé khic phuc nhitng gidi
han CHS k&t hgp. Thang giéng 1994, né da tung ra “BIOS Enhanced
Disk Drive (EDD) Specification” ma sau dé duge tai xuft ban béi Gy
ban T18 (cling ¢6 trach nhiém d8i véi ATA) dudi dang “BIOS En-
hanced Disk Drive Services”. Cdc tai liéu EDD trinh bay chi tiét mét
s6 phuong phap d& tranh nhimng giéi han cia BIOS truéc ma khong
gy nhitng vdn d& tuong thich v6i phin mém hi¢n ¢6. Nhitng phuong
phdp nay bao gbm:

& Cdc phdn mé rong BIOS INT13h hi trg LBA 64 bit
& Sy chuyén d6i CHS hinh hoc bit-shift
& Sy chuyén déi CHS hinh hoc LBA-assist

Phuong phép xtt Iy véin dé CHS duge goi 12 sy chuyén ddi, bdi vi né
cho phép thém céc thudng trinh con trong BIOS chuyén déi cdc tham
56 CHS tir cdc mic t8i da ATA thanh cdc mue t3i da BIOS (va nguge
lai). Trong mot nd lyc nhiim 1am cho cdc phuong phép cia né tré
thanh chuédn trong toan bd nganh cong nghiép PC, Phoenix d4 tung ra
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cong khai tai liéu EDD va cho phép duge sit dung midn phi cdng nghé
nay, tham chi trong nhitng ddi thu canh tranh véi né, chdng han nhu
AMI va Award. Uy ban T13 phu trach ATA, sau dé chdp thuan chuén
EDD va dua né vao cdc tai lidu ATA chinh thde.

B&it ddu trong nim 1994, hiu hét cde BIOS bit diu thue thi céc
phu thudc chuyén d6i CHS do Phoenix thi€t k& nhim cho phép cic &
dia ¢ giéi han BIOS 1én dén 8.4GB dugc hd trg. Cach sifa chita nay
doi héi nhing gi duge goi 1a syt chuyén d6i tham s tai cap BIOS von
diéu chinh ho#ic chuyén di cac s6 cylinder, head va sector sao cho
phit hop trong cdc tham s8 BIOS cho phép. C6 hai kifu bign déi: Mot
kiéu bi€n d6i 1am viéc qua mét kj thuat dugc goi 12 CHS bit-shift
(thudng dugc goi 14 Large CHS hoic Extended CHS trong BIOS Setup),
trong khi mt kigu chuyén d8i khéc sit dung mét ki thuat duge goi 13
LBA-assist (thudng duge goi 12 LBA trong BIOS Setup). Nhitng kiéu
chuyén d6i nay am chi d&n nhitng phuong phép todn hoc khac nhau
dé thuc hién cing mét diéu v& co ban - nghia 1 chuyén d6i mét tap
hgp s6 CHS thanh mét tap hgp CHS khéc.

Hau nhy tat ca BIOS PC k& tif nim 1994 c6 kha ning chuyén ddi
trong BIOS Setup, va hiu nhu tat cd déu cung cép cde ché dé chuyén
déi ciing nhu mét tuy chon d€ tit hoan toan sy chuyén déi. N&u cdc
ch& 46 chuyén d8i CHS bit-shift (“Large” hodc “ECHS”) va LBA-
assist (“LBA”) dugc cung cép, ¢6 1& ban nén chon phuong phdp chuyén
d6i LBA béi vi n6 hiédu qué va linh hoat hon trong hai phuong phap.
Syt chuyén d6i LBA-assist ciing khic phyc 16i hé didu hanh 4.2GB béi
vi n6 duge thi€t ké dé cho phép t8i da 255 head logic bat k€ nhitng gi.

Ban thudng c6 thé bi€t BIOS cia ban c6 hd trg sy chuyén d8i hay
khéng bing kh4 naing xac dinh hon 1.024 cylinder trong BIOS Setup,
méc du diéu nay c6 thé giy nhAm l4n. Biing ching t6t nhat 1 tim céc
tham s6 xdc l4p chuyén ddi trong trang xéc ldp 8 dia trong BIOS
Setup. Xem chuong 5 d€ biét thém thong tin vé& cach nhap vao BIOS
Setup trén hé thong. Néu ban thdy cdc x4c lap lien quan dé&n & dia,
chidng han nhu LBA hoic ECHS (déi khi duge goi la Large hoic
Extended), day la nhimg ddu hiéu ré rang cho thady mat BIOS c6 sy
hd trg chuyén ddi. HAu hét cdc BIOS ¢6 tit n&m 1994 trd vé sau cé
tinh néng nay. Néu hé thdng cia ban hién khong hd trg viéc chuyén
d6i tham s6, ban ¢6 thé nhan dugc mdt ban nidng cAp tif nha sdn xuit
motherboard hodc 14p dit mét card nang edp BIOS c6 tinh ning nay,
chang han nhu ATA Pro Flash cia MicroFirmware.

Béng 9.18 t6m tdt bdn cdch ma nhitng BIOS ngay nay ¢6 thé xd ly
viéc tao dia chi cdc sector trén § dia: Standard CHS (khong c6 sy
chuyén d6i), sy chuyén déi Extended CHS, su chuyén ddi LBA va su
tao dia chi LBA thudn tdy.
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Badng 9.18. Cic¢ phuong phép tae dia chi Sector § dia

Ché df BIDS 0S dén BIDS B!OS aén & dia
Standard {Normal; khéng c6 si chuyén ddi)  P-CHS P-CHS

Sif chuyén di CHS bit-shift (ECHS) L-CHS P-CHS

Sy chuyén dfi LBA-assist (LBA) L-CHS LBA

LBA thudn tiy (EDD BIOS) LBA LBA

Trong Standard CHS, chi ¢6 mot budc chuyén d8i bén trong § dia.
Hinh hoc vat 1y that su cta § dia hoan toan khéng nhin thdy dugc tir
bén ngoai véi tdt cd & dia ATA dugc ghi theo viing ngay nay. Céc
cylinder, head va sector in trén nhén dé sd dung trong BIOS Setup
hoan toan 14 hinh hoc logic va khéng tugng trung cho cdc tham s6 vat
ly théat su. Viée tao dia chi Standard CHS giéi han chi trong 16 head
va 1.024 cylinder, diéu nay dua ra mét gidi han 504MiB (528MB).

Ché& d¢ nay thudng duge goi la “Normal” trong BIOS Setup va
khi&n cho BIOS cé cach hoat déng nhu mcjt ch& do kiéu ci khong c6
suf chuyén déi. St dung xdc lap nay néu & dia ¢é it hon 1.024 cylinder
ho#ic néu ban mudn sit dung 6 dia ¢6 mot hé didu hanh khéng phal
DOS von khéng hi€u sy chuyén d6i.

“ECHS” ho#c “Large” trong BIOS Setup la CHS bit-shift va hau
hét tir 1997 trd vé sau si dung phuong phdp duge chinh sia (t6i da
240 head logic).

“LBA” dugc chon trong BIOS Setup bi€u thi mdt su chuyén d8i
LBA-assist, khong phdi ché 46 LBA thuin tdy. Piéu nay cho phép
van hanh bing cédch st dung cdc tham s& L-CHS trong khi BIOS giao
ti€p v6i 8 dia trong ché d6 LBA.

Céch duy nhat dé chon mét ché d6 LBA thuan tuy, tr OS dén
BIOS ciing nhu tit BIOS dén 4 dia 1a vdi mdt 6 dia trén 8.4GB. T4t ca
¢ dia trén 137GB phai duge dia chi bing LBA tai cdp BIOS vi cdp 6
dia, va hau hét cde BIOS PC s& ty dong tao dia chi bat ky § dia trén
8.4GB theo cdch d6. Trong trudng hgp nay, khong cdn dén cdce xdc
lap BIOS Setup d#c biét ngoai trir viée xdc l4p loai (type) sang auto
hodc¢ auto-detect.

Luu §: Mat tai cinh bio v ahing xdc lap chuyér did BIOS say: Néu
ban ci mdt & dia c6 dung lugng 8.4GB holic it hon vi chuyén ddi gita
Standard CHS, ECHS, hojc LBA, BIOS ¢5 the thay dai hinh hoe (duge chuyén
d8i). Dieu niy cd the xiy ra néu ban chuyén mdt dia di dugc dinh dang trén
mét may tinh khing co LBA ci sang mdt méy tivh mdi van si dung LBA.
Digu nay khién cho hinh hoc CHS logic duoc théy béi hg didu hinh thay do)
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vd dit ligu xuat hidn & cdc vi tri khang ding 1 nai ma ng that sy xuit hign.
Didu nay 6 the [am cho ban mat di sy truy cp dén d¥ lidu ndu ban khéng
¢an thin. Lubn nén ghi cic man hinh CMOS Setup di ciing véi cdu hinh dia
¢idng d&’ ban cd the tuomg hap thist 1dp cda mdt & dia va cde xde lap ma nd
di duge thigt 1p ban dau. Didu niy khong dnh hung dén cic & dia trén
8.4GB bai vi trong truing hop dé LBA thuan tiy duse chon ty dang.

Rao cdn 8.4GB

Mac du sy chuyén ddi CHS phd v& rao cdn 528MB, nhung né gip
phai mét rao can khac véi 8.4GB. Hb trg cac § dia 16n hon 8.4GB dbdi
héi chung ta d€ lai CHS diing sau va thay ddi tit viéc tao dia chi CHS
sang viéc tao dia chi LBA tai cdp BIOS. Giao dién ATA da luén hd
trg viéc tao dia chi LBA, tham chi trong thong s6 ATA-1 gdc. Mot van
dé la ban d4u su hd trg LBA tai cdp ATA thi tiy chon nhung van dé
chinh 1& khong ¢6 sy hé trg LBA tai cdp giao dién BIOS. Ngudi ta
chuyén dong xdc 14p sy chuyén déi LBA-assist trong BIOS Setup,
nhung tat ca nhung gi ma ngum ta lam la chuyén déi cac s6 LBA 8
dia sang cdc s6 CHS tai cép giao dién BIOS.

Phoenix Technologie nhén ra riing giao dién BIOS c4n dé di chuyén
tir CHS d&n LBA riat sém va bdt ddu vao nam 1994, 43 xudt ban
“BIOS Enhanced Disk Drive (EDD) Specification” nhim gidi quyét
van dé ndy vdi cdc service INT13h BIOS md rong mdi von lam viée
vl cdce dia chi LBA thay vi cde dia chi CHS.

D€ bdo ddm sy hd trg toan céng nghiép va su tuong thich cho
nhitng chdc ning BIOS méi nay, nim 1996 Phoenix di chuyén tai lidu
nay d&n Uy ban k¥ thuit T13 NCITS (National Committee on Infor-
mation Technology Standards) dé dugc cdi tién thém va dé duge
ching nhin 14 mét chuén c¢é tén 13 “BIOS Enhanced Disk Drive (EDD)
Specification”. BAt ddu trong nim 1998, hdu hét cdc nha sdn xudt
BIOS khac bdt ddu cai dit sy hd trg EDD trong céc BIOS cla ho, cho
phép hd trg ché do LBA cdp BIOS cho cdc § dia ATA 16n hon 8.4GB.
Ngiu nhlen (hodc khéng ngdu nhién), sy hd trg ndy dén ding lic béi

vi cdc § dia ATA c6 kich ¢§ dé va I6n hon trd nén c6 sfn cing nim
dé.

Tai lidu EDD mé ta cac l1énh BIOS INT13h md réng mdi cho phép
tao dia chi LBA lén dén 2 liy thita 64 sector, d&n dén mdt dung lugng
t81 da 1y thuyét 14 hon 9.44ZB (zettabytes hosic nghin tridu triéu
byte). Piéu dé giong nhu néi 9.44 nghin ti gigabyte (9.44 x 10 liy thia
21 byte hoac, chinh xdc hon 12 9.444.732.965.739.290.427.392)! “dung
lugng 1y thuyét” duge dé cap & day bdi vi mac du nam 1998 BIOS ¢6
thé x 1y 1én dén 2 liiy thira 64 sector, nhung cdc § dia ATA van st
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dung chi viéc tao dia chi 28 bit (2 liy thita 28 sector) tao cdp giao dién
ATA. Diéu nay giéi han mét § dia ATA chi trong 268.435.456 sector,
day la mét dung lugng 137.438.953.472 byte tic la 137.44GB. Do do
rdo cidn 8.4GB da dugc pha vd va mdt rao cdn khac vin & tai 137GB
do viéc tao dia chi LBA 28 bit dugc si dung trong giao dién ATA. Cac
56 dugc thé hién nhu sau:

Total Sectors 268, 435, 454
Total Bytesz 137,438,953, 472
Megabytes (MB) 137,439
Mebhibytes (MiB) 131,072
Gigabytes (GE) 137. 44
Gibibytes (GiE) 128.00

Bang cach sl dung cdc 1énh ch& d6 LBA 64 bit INT13h méi duge
md réng tai cAp BIOS, ciing nhu cdc 1énh ché& dp LBA 28 bit hién ¢6
tai cdp ATA, khong dodi hdi sy chuyén ddi va cdc s6 LBA sé& duge
chuyén khéng thay d6i. Viéc két hgp LBA tai cdp BIOS va cdp giao
dién ATA cho thdy viéc tao dia chi CHS vung vé cudi cung ¢ thé
chét. Diéu nay cing ¢6 nghia réng khi ban ldp dit mét § dia ATA 16n
hon 8.4GB trong m{t PC vén ¢6 mot BIOS c¢6 tinh nang EDD (1998
trd vé sau), cd BIOS va & dia duge ty dong xédc lap dé st dung ché dé
LBA.

Mot dinh dang tha vi 1a cho phép tuong thich nguge phbng ho ban
khéi dong mét hé didu hanh ci hon vén khong hd trg vide tao dia chi
ch& d6 LBA (DOS hogc phién ban gdc cia Windows 95 chéng han),
hau hé&t cde & dia 16n hon 8.4GB sé bdo cdo 16.383 cylinder, 16 head
va 63 sector médi track von 1a 8.4GB. Vi du didu nay cho phép mot &
dia 120GB duge thdy bdi cdec BIOS cii hon hodc cde hé didu hanh ci
hon 13 mot § dia 8.4GB. Diéu nay nghe ¢6 vé ky la, nhung c6 thé néi
ring ¢6 mot & dia 120GB dugc nhan dang 1a mét 6 dia 8.4GB t6t con
hon 1 khong 1am cho né hoat déng gi cd. N&u ban mudn ldp dat mot
¢ dia 16n hon 8.4GB vao mét hé thong ¢6 truée ndm 1998 thi cdn cé
mot bdn nang c&p BIOS motherboard hodic mot card BIOS b3 sung cé
hé trg EDD (vi du ¢6 sfin tir MicroFirmware).

Rao can 137GB va vugt ra khéi gidi han

Nam 2001, rio cdn 137GB d4 tré thanh mot van dé béi vi cdc 8 dia
ciing 3.5 inch da budc phai phd v& mie dung lugng dé. Gidi phap xudt
hién du‘o’n dang ATA-6 dugc phdt trién trong nam d6. Dé cho phép
tao cdc & dia c6 dung lugng 16n hon, ATA-6 ndng cap cdc ham LBA tu
viée st dyng cdc s6 28 bit 1én viée si dung cédc s§ 48 bit 16n hon.
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Thong s& ATA-6 md réng giao dién LBA dé€ né c¢6 thé st dung viéc
tao dia chi sector 48 bit. Diéu nay ¢6 nghia dung lugng t&i da tdng lén
tong cdng 2 liy thira 48 (281.474.976.710.656) sector. B&i vi mé; sector
luu tri 512 byte, diéu nay ddn dén dung lugng § dia tdi da sau day:

Total Sectors 281, 474, 976, 710, 655
Total B}tus 144;¢L_,;88 075, 85%, 872
Megabyvtes (ME} id%, 115,183,076
Mebibvtes [(MiE} 137,438, 953, 472
Gigabytes (GB} 144, 115,183
Gibibytes (GiBj) 134,217,728
Terabytes (TE} 144,115
Tebibytes (TiE) 131,072
Petabytes ([PE) 144, 12
Fabibytes (PiBE} 128.00

Nhu ban ¢6 thé thdy, LBA 48 bit trong ATA-6 cung cdp mét dung
lugng chi trén 144PB (petabyte = nghin trigu triéu byte)

Béi vi cdc ham EDD BIOS si dung mot s6 LBA 64 bit, chiing ¢6
mdt gidi han 16n hon nhiéu:

Total Sectors 18,446,744, 073,709,551, 616
Total Bytes 9,444,732, 9635, 732,290, 427, 292
Megabytes (ME) 9,444,732, 965,739, 290
Mebibytes (M1B) 2,007,129, 254,740, 592
Figabytes (GB) 9,444,732, 965, 738
Gibibytes (GiB) 8,7%8/, 083,022, 208
Terabytes (TH) 2,444,732, 966
Tebibytes (TiB) 8,589, 934,592
Fatabytas (FPBE) 9,444,733
Pebibytes (PiB) 4,388, 608
Exabytes (EB) 9,445
Exbibytes (EiB) B, 192
Zettabytes (ZB) 9. 44
Zebibytes (ZiR) 8.00

Méec dit cdc dich vu BIOS si dung LBA 64 bit (cung ¢dp 1én dén 2
liy thira 64) dé dat duge dung lugng tham chi 1én hon, gidi han ATA-
6 144PB sé& thdp hon trong hai giéi han vén s& d4p dung.

V§i cde 6 dia cing d4 ting gip d6i dung hrdng cdch 1.5-2 nam, va
xét ring cdc § dia ATA 160GB di c6 sin cudi nam 2001, c¢6 thé ude
tinh riing sé¢ dén gitta ndm 2031 d&n 2041 thi chiing ta méi dat duge
rko cdn 144PB (gid s cong nghé dia cing d3 khéng duge thay thé
hoan todn vao thoi diém nay). Tuong tu, ¢é thé ude tinh riing rio cin
EDD BIOS 9.447B sé khong dat dugc cho d&n gitta nam 2055 dén
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2073. Ban ddu Phoenix d3 khing dinh rang théng s6 EDD sé gika
ching ta dén ndm 2020; dusng nhu Phoenix ral bdo thu.

Rao can 137GB da ching té hoi phic tap hon nhiing rao can trudc
d6 - khong chi ¢6 nhiing vAn d& BIOS ma cdn cé cdc vAn dé driver
host adapter ATA trén hé diéu hanh va chipset. Cdc & dia 16n hon
137GB dudc truy cap bing cdach si dung cdc 56 LBA {Logical Block
Address) 48 bil von doi héi su hd trg BIOS, sy hd trg driver chipset
va su hé tro cdc hé diéu hanh. Néi chung ban sé thudng cdn nhitng
didu sau day:

® Mot BIOS co sy hé tro LBA 48 bit (thuong dd cd vao thang
chin ndm 2002 tré vé sau)

& Driver chipset méi nhdt, chdng han nhiu Application Accel-
erator {cho cdc motherboard sit diung cdc chipset Intel; di dén
wwie.intel com {support/chipsets/iaal

& Windows XP vdét Service Pack 1 (hodc phién bdn mai hon)
duoc cai dat

Né&u ban ¢6 mot hé théng khéng ¢6 hd trg BIOS, lién lac vdi nha
san xudt motherboard dé nhan duge mét ban cap nhit, ho#c ban ¢6
thé tiy ¥ st dung mdt card cé BIOS onboard, ching han nhu card PCI
Ultra ATA clia Maxtor. N&u motherboard cia ban st dung mét chipset
Intel, ban c¢é thé download driver chipset md&i nhét (Intel goi né la
Intel Application Accelerator) ti www.intel.com/support/chipsets/iaa.
Né&u motherboard su dung m{t chipset khéng phai Intel, hay lién lac
véi nha san xudt motherboard hoic chipset dé nhan duge cde ban cap
nhat driver nhim cho phép hd tr¢ LBA 48 bit.

Sau cung, hdy chd ¥ ridng phién ban goc cia XP cing nhu Windows
2000/NT va Windows 95/98/Me hién khéng cung ¢dp sy hd trg riéng
cho cdc & dia ATA 16n hon 137GB. Ban s& cin sit dung Windows XP
v& bdo dam rang ban di cai dit Service Pack 1 hofc phién ban méi
han.

Cdc gi6i han hé dieu hanh va phdn mém khdc

Chd ¥ riing néu ban st dung phidn mém ci hon, bao gbm cdc tién
ich, iing dung ho#c thadm chi cdc hé diéu hanh vén phuy thudc riéng
vao nhing tham s& CHS, chiing sé& thiy tdt ca & dia trén 8.4GB la chi
8.4GB. Ban sé& can khong chi mot BIOS méi hon ma con phan mém
moi hon dugc thiét k& dé x 1y viée tao dia chi LBA tryc tiép dé lam
viée v6i cdc 6 dia trén 8.4GB.

Céc gigi han hé didu hanh tuong dng véi cdc § dia trén 8.4GB duge
trinh bay trong bang 9.19.
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Chuong 8 - Céc 8 dia cing

Hé @iéu hanh
DOS Windows 3x

Windows 9X/Me

Windows NT

Windows 2000/XP
05/2 Warp

Novell

Bang 9.19. Céc gidi han hé diéu hanh

Cédc gidi han cho kich c¢& § dfa cing

DOS 6.22 hodc thdp hon khdng thé hd trg cic 8
dia [én hon 8.4GB. DOS 7.0 ho¥c cao hon (duge
dinh kém vdi Windows 95 trd v& sauw) dugc bit
bupc dé nhin bi€t mot & dia trén 8.4GB.

Windows 95a (phi&n ban géc) hd trg cac phdn md
rGng INT13h nghta 1a no hd trg cac § dia trén 8.4GB:
tuy nhién, do nhiing gidi han cla hé théng file
FAT16, kich ¢§ partition riéng 'é t6i da gidi han chi
trong 2GB. Windows 95B/0SR2 tré vé sau (k& ca
Windows 98/Me) hd trg cac phdn m3 rbng INT13h,
cho phép céc 0 dia trén 8.4GB va cing hd trg FAT32
cho phep cac kich c@ partition 1&n d&n dung qung
t6i da cla § dia. Tuy nhién, Windows 95 khong hd
trg cdc & dia Idn hon 32GB do nhitng gidi han trong
thigt k& clia n6. Windows 98 doi hoi mut ban cép
nh&t cho FDISK dé& phén ving cac & dia Ién hon
64GB.

Windows NT 3.5X khéng hd trg cdc & ¢id 16n hon
8.4GB. Tuy nhign, Windows NT 4.0 h& trg cac 6 dfa
I6n han 8.4GB. Khi mdt & dia 1on han 8.4GB dugc
s dung 1am thiét bj khdi déng chinh, Windows NT
sé& khdng nhin bigt hon 8.4GB. Microsoft d3 tung
ra Service Pack 4 nhim siia chita vin dé nay.

Windows 2000/XP hd trg céc & dia ln hon 8.4GB.
M5t s8 phién bdn clia 0S/2 gii han chi trong mit
kich ¢@ partition khéi dong 1a 3.1GB hodc 4.3GB.
IBM ¢6 mdt ban nang cdp Device Driver Pack vén
cho phép partition khdi dong I6n dén 8.4GB. Hé
thing file HPFS trong 05/2 s& hd trg c4c § dia 18n
d&n 64G8.

NetWare 5.0 tré (&n h trg céc & dia I6n hon 8.4GB.

Trong trudng hop cia cdc hé didu hanh vén hé trg cde § dia trén
8.4GB, cdc gidi han kich ¢ 6 dia t8i da phu thudc vao BIOS va chudn
giao dién 6 dia ctng, khong phai PHIA SAU. Thay vao dé, cdc gi6i
han khédc duge thye thi cho cde volume (partitions) va céc file v6n cb
thé duge tao va duge quan 1y bdi nhitng hé diéu hanh khac nhau.
Nhiftng gidi han nay phu thudc khdng chi vao hé diéu hanh c6 lién
quan ma cdn vao hé thing file vén sit dung cho volume. Bang 9.20
trinh bay cdc gidi han kich ¢& volume (partition) va kich ¢ file toi da
cha cdc hé diéu hanh Windows. Ban phai sit dung hé diéu hanh loai
Windows 98/Me ho#ic Windows NT (NT, 2000 hoac XP) néu ban mudn
st dung mét § dia 16n hon 137GB. Chi ¥ riing phién ban géc cda XP
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ciing nhu Windows 2000/NT va Windows 95/98/Me hién khéng cung
cdp sy hd trg riéng cho cdc § dia ATA 16n hon 137GB. Ban s& can s
dung Windows XP va bdo ddm réing ban da cai dit Service Pack 1 trd
lén dé€ st dung 8 dia ATA trén 137GB. Diéu nay khéng anh huéng
dén c4c & dia c6 giao dién qua USB, FireWire, SCSI ho#c nhitng giao
dién khac.

Bing 9.20. C4¢ gi6i han Volums hé didu hanh/kich c@ File theo hé théng file

Cac gidi han 0S theo hé théng File FAT16 FAT32 NTFS

Kich ¢@ Volume & thifu (9x/Me) 2.092MB 33.554MB -

Kich c¢d Volume t3i thiéu (NT/2000/XP) 2.092MB 33.554M3 1.000MB
Kich c8 Volume t&i da (9x) 2.147GB 136.902GB -

Kich ¢ Volume t8i da (Me) 2.147GB 8.796T8B -

Kich ¢@ Volume t3i da (NT/2000/XP)  4.294GB 8.796G8B 281.4757B
Kich c@ File tdi da (t4t cd) 4.294G8B 4,294GB 16.384TB

- = khfng thé 4p dung

MB = megabyte = 1.000.000 byte

GB = gigabyte = 1.000.000.000 byte

T8 = terabyte = 1.000.000.000.000 byte

Cac ché dd truydn ATA

ATA-2 va ATA-3 di dinh nghia ch& 46 d4u tién trong mot s6 ché&
d% hidu suit cao hon d€ chuyén dit lidu qua lai 6 dia. Nhitng ché& do
nhanh hon nay da 1a phan chinh cia cdc théng s6 méi hon va la 1y do
chinh ching duge phat trién ban ddu. Céc phén sau day thdo ludn
thém nhitng ché d¢ nay.

Ché dj PIO

Ché& d6 PIO (Programmed I/O) x4c dinh dif lidu dugc truyén qua lai
8 dia bang cdch s dung cdc cupe truyén PIO véi t6c d§ nhu thé nao.
Trong ché d6 chdm nhét c6 thé cé - PIO ch€ d6 O - thai gian chu ky du
lidu khong thé vugt qua 600 nano gidy (ns). Trong mdt chu ky, 16 bit
duge chuyén vao hodc ra § dia, lam cho t6c do truyén 1y thuyét cia
PIO Mode O (thoi gian chu ky 600ns) dat dén £.3MBps, trong khi P10
Mode 4 (th¥i gian chu ky 120ns) dat 46n mot t8c do truyén 16.6MBps.

Bang 9.21 trinh bay céc tde d§ PIO véi nhing téc dd truyén tuong
fing cua ching.
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Bdng 9.21. Cdc ch& 4§ PIO (Programmed 1/0) va cdc toc 46 truyén

Ch& 46 Chifu rong T A6 chu Tdc do S8 chu ky Tdc 16 Thong s6

PIO Bus (tdc  ky (ns) Bus (MHz) médi nhip  truyén ATA
bit) (MBps)

0 16 600 167 1 3.33 ATA-1

1 16 383 2.61 1 5.22 ATA-1

2 16 240 417 1 8.33 ATA-1

3 16 180 5.56 1 1111 ATA-2

4 16 120 8.33 1 16.67 ATA-2

ATA-Z eon duge goi 1a EIDE (Enhanced IDF) hogc Fast-ATA
ns = nano gidy (cdc mét phdn H cda mét gidy)
MB = trigu byte

Hau hé&t cdc motherboard c6 su hé tr¢ ATA-2 ho#c 16n hon c6 cée
bo ndi ATA kép trén motherboard. Hau hét cdc chipset motherboard
¢é giao dién ATA trong cdc thanh phin South Bridge cia ching ma
hdu hét cdc hé thdng duge lién kit vao bus PCI.

Céc board 486 ci hon va céc board Pentium truéc day chi ¢é bd nai
chinh chay qua bus cuc bg PCI cia hé théng. Bé ndi thi c4p trén cdc

boar d6 thudng chay qua bus ISA va do dé hd trg chi hoat déng lén
dén Mode 2.

Khi duge tham vdn bang mét lénh Identlfy Drive, mft dia cing tr3
vé trong 8 nhitng tht khéec thong tin vé cdc ché& d6 PIO va DMA ma
né c6 thé st dung. Hu hét cac BIOS cai tlen tu dong xdc lap dang
ché& d¢ dé phu hgp véi nhu‘ng tinh nang cha § dia. N&u ban xdc lap

mét ch& d6 nhanh hon § dia ¢6 thé x& 1y, sut hu hdng dit lidu sé xdy
ra.

Céc & dia ATA-2 va mdi hon ciing thuc thi Block Mode P10, nghia
la chung st dung cdc 1énh Read/Write Multiple nhdm gidm déng ké

s6 ngdt duge géi d&n bd xit 1y host. Didu nay gidam di hao phi va cac
lan truyén tham chi nhanh hon.

Cde ché dp truyén DMA

Cédc 6 dia ATA ciing hd trg cdc cudc truyén Direct Memory Access
(DMA). DMA nghia la di liéu truyén true tiép giita 6§ dia va bd nhé
ma khong cAn st dung CPU lam mét d8i tugng trung gian trdi véi
PIO. Piéu ndy c¢6 tdc dung 1a chuyén tai phdn 16n cong vide truyén dir
lidu tir b xir 1y, thuc t€ 1a cho phép bd xit Iy 1am nhitng didu khac
trong khi viée truyén dang x4y ra.

Cé hai loai truy c4p bd nhd tryc ti€p (DMA) riéng biét: DMA
singleword (8 bit) va multiword (16 bit). C4c ch& d6 DMA singleword
d4 dugc loai bd ra khdi théng s§ ATA-3 va nhimng théng s6 mdi hon
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va khéng cdn duge sit dung nita. Cdc ché d¢ DMA déi khi con duge
goi 14 cdc ch& do ATA busmaster bdi vi ching st dung mdt host
adapter vén hd trg busmastering. DMA théng thudng phu thudc vao
bd didu khién DMA thira k& trén motherboard dé thyc hién tac vy
phan kénh phite tap, bdt giit bus hé thong va truyén dit liéu. Trong
trudng hop busmastering DMA, tit cad diéu nay duge thyc hién bdi
mbt chip logic tdc d6 cao hon trong giao dién host adapter (vén cing
nidm trén motherboard).

Céc hé théng sit dung Intel PIIX (PCI IDE ISA eXcelerator) hoéc
mobile PIIX va cac chip South Bridge méi hon (ho&c tuong duong) cé
kha nang hd trg busmaster ATA. Cac ché 46 ATA busmaster singleword

va doubleword va cdc téc d6 truyén duge trinh bay trong cdc bang
9.22 va 9.23.

Bing 9.22. Cdc ché A6 DMA Singleword (8 bit) va tdc a8 truyén

Ché a8 Chiéu rdng Tdc d6 chu Toc 0§ SO: chuky Tdc 0§ Thing s6
DMA 8 bit Bus (cdc  ky {ns} Bus (MHz} mdi nhip  truyén ATA

bit) (MBps)

0 16 960 1.04 1 2.08 ATA1
16 480 2.08 1 417 ATA-1

2 16 240 437 1 8.33 ATA-1

[1] Gac ¢ch& do DMA Singleword {8 bit) da dugc loai bo khdi thdng s8 ATA-3 va nhiing thdng
s& mdi hon.

Bang 9.23. Cic ché 46 DMS Multiword (16 bit) va tdc A truyén

Ché a4 Chi€u rény TGt d0 chu Tdc df SO: chu ky Téc ab Thong sf
DMA16  Bus (cic kv (ns) Bus (MHz) mdi nhip  teuyén ATA

bit bit) {MBps)

0 16 480 2.08 1 417 ATAA

1 16 150 6.67 1 13.33 ATA-2

2 16 120 8.33 1 16.67 ATA-2 -

ATA-2 con dugc goi 14 EIDE {Enhanced IDE) hodc Fast-ATA.

Chi y réng cdc ché d6 DMA doubleword cdn duge goi 1a cdc ché do
busmaster DMA bdéi mét s6 nha san xudt. That khéng may, tham chi
ch& dé nhanh nhit (doubleword DMA Mode 2) din dén cing mjt toc
dé truyén 16.67MBps nhu PIO Mode 4. Tuy nhién, mic du t8c d
truyén bang vdi PIO, bdi vi DMA chuyén tdi phan 16n cong viée tir bd
x@ 1y, toan bo hidu sudt hé théng sé cao hon. Cdc ché d¢ DMA
multiword da khdng bao gié phé bién cho 1dm va da duge thay thé bdi
cdc ch& 36 Ultra-DMA méi hon duge hd trg trong cde thiét bi tuong
thich ATA-4 dén ATA-7.
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Bing 9.24 trinh bay cac ch& do Ultra-DMA bay gis dugc hb trg
trong cdc thong s ATA-4 dén ATA-7.

Bang 9.24. Sy hd trg Ultra-DMA trong ATA -4 0€n ATA-7

Ché d§  Chi€u rfng Toc d5 chu Toc a9 S chu ky Toc d§ Théing s
Ulra-DMA  Bus (cdc ki (ns) Bus (MHz) médi nhjp  truyén ATA

bit bit} {MBps)

0 16 240 417 2 16.67 ATA-4
1 16 160 6.25 2 25.00 ATA-4
2 16 120 8.33 2 33.33 ATA-4
3 16 90 1.1 2 44.44 ATA-5
4 16 60 16.67 2 66.67 ATA-5
5 16 40 25.00 2 100.00 ATA-6
6 16 30 33.00 2 133.00 ATA-7

ATA-4 UDMA Mode 2 d6i khi dugc goi 13 Ultra-ATA/33 hodc ATA-33.
ATA-5 UDMA Mode 4 dbi khi duge goi 13 Ultra-ATA/B6 hodc ATA-66.
ATA-6 UDMA Mode 5 d6i khi dugc goi 12 Ultra-ATA/100 hodc ATA-100.
ATA-7 UDMA Mode & dbi khi dugc goi 13 Ultra-ATA/133 hodc ATA-133.

ATAPI(ATA Packet interface)

ATAPI 1a mdt chudn duge thiét k& dé cung cdp cdc lénh cdn thist
cho nhitng thi€t bi chdng han nhu cdc CD-ROM va § bang cim vao
mdt by ndi ATA binh thutng. Uu diém chinh cia phan cing ATAPI la
né ré va lam viéc trén adapter hién hanh. P8i véi cac CD-ROM, né
¢6 mot mic st dung CPU hei thdp hon so véi cdc adapter doc quyén
nhung khéong dat duge hiéu sudt. D&i v6i cde & bang, ATAPI c6 tiém
ning v& hidu sufit va d% tin cdy cao hon so véi cdc thiét bi bang dugce
gin by diéu khién § dia mém théng dung. ATAPI ciing duge si dung
d€ chay cdc thiét bj luu trit rdo ri duge khac, ching han nhu cac &
dia SuperDisk LS-120 va céc § dia lomega Zip va Jaz trong.

Méc du cde CD-ROM ATAPI s dung giao dién dia cing, nhung
diéu nay khéng c6 nghia ring ching trong gidng nhu cdc dia cing
binh thudng; tréi lai, tit m¢t khia canh phdn mém, ching 12 mét loai
sinh vat hodn toan khdc. Ching rdt gidng nhu mét thiét bi SCSIL. T4t
cd CD-ROM ATA hién dai hé trg cdc giao thie ATAPI va néi chung
cdc thuit ngit thi cing nghia. Né6i cdch khdc, mdt CD-ROM ATAPI la
mgt CD-ROM ATA va ngugc lai.

le 'i: Su hd teg ATAPI ngeai trir cho vise khéi dong khang dwe fim
thiy trye tiép trong BIOS cda nhiu hg thing. Cic b thing khing c5 sy hé
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trg ATAPI trong BIOS khing the khii ding ta mot CD-ROM ATAPI, do dé
ban van phii tii mét driver 8¢ sit dung ATAPI trong DOS hojc Windows.
Windows 95 tré vé sau (k& ci 98 va Mes) vi Windows NT (k& c2 Windows
2000 va XP) ¢6 su ho trg ATAPI ridng. Cic hé théng méi hon ¢5 cic BIOS
ahdn bidt ATAPI biy gid ¢4 sin, che phép khdi dong tir mot CD-ROM ATAPL.
Tuy nhign, cic driver ATAPI vin cin duvc tdi béi OS d& truy cip sau khi khdi
dong. Mot o phin bin clia cic CD-ROM Windows 98, NT, 2000 vi XP ci
the’ khéi ding truye tidp trén nhing hé thang do, lim d& ding ding ke vide
cii it

Ban thudng nén gitt cdc loai thi€t bi ATA khdc nhau trén nhiing
kénh riéng b1et béi vi ATA thudng khéng ho trg sy truy c4p phd
chéng. Khi mét § dia dang duge truy cap thi § dia kia khong thé truy
cap duge. Bing cdch giit cho CD-ROM va dia cing trén nhitng kénh
riéng biét, ban c¢6 thé truy cip chéng chéo gita ching mét cdch hidu
qud hon.

Serial ATA

Vé6i sy ra d¥i cGa ATA-7, dudng nhuy chudn Parallel ATA vén da
duge sit dung trong hon 10 ndm dang xep di. G6i dir lidu v6i cde toc
d6 nhanh hon 133MBps xudng mot cdp ruy bing parallel thi diy riy
tdt cd loai sy ¢§ do thdi gian tin hiéu, nhidu dién tir (EMI), va nhirng
su c8 khac vé tinh toan ven. Gidi phép la trong mot giao dién ATA
méi duge goi 14 Serial ATA (SATA), diy 14 mét sy thay thé tuong
thich ngugc mang tinh céch mang cho giao dién luu trit vt 1y Parallel
ATA. Serial ATA tuong thich nguge ¢ di€m né tuong thich v6i phén
mém hién cé von sé& chay trén cdu tric méi ma khong c6 bat ky thay
d6i nao: Néi cdch khdc, BIOS, cdc hé didu hanh va tién ich hién c6
von hoat dgng trén Parallel ATA ciing s& hoat dong trén Serial ATA.
Piéu nay c6 nghia Serial ATA hd trg tdt ca thi&t bi ATA va ATAPI
hién ¢6, bao gdm cédc é dia CD-ROM va CD-RW, § dia DVD, thiét bi
b#ng, 8 dia SuperDisk va bat ky thi&t bi luu trit khéc hién duge hd
trg bdi Parallel ATA.

Di nhién, chang khdc nhau vé mit vét 1y - nghia 13, ban s& khéng
thé cdm cdc & dia Parallel ATA va cdc host adapter Serial ATA va
nguge lai. Nhing thay ddi vat 1y 1a d€ dat duge sy t&t hon bdi vi
Serial ATA sit dung cdc cdp méng hon nhiéu vdi chi bdy chan dé& din
huéng hon bén trong PC va dé€ cAm vao hon véi cdc bd ndi cap duge
tdi thiet k€ nhé hon. Cac thiét k& chip giao dién ciing duge cdi tién
v6i it chdn hon va dién dp thdp hon. Nhilng cdi tién nay la tat ca
duge thiét ké nhdm loai bé nhiing vdn dé thiét k& vén cé trong
Parallel ATA.
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Serial ATA s& khong duge tich hop vao cde hé théng nhanh chéng;
tuy nhién, rd rang cudi cung né s& thay th& Parallel ATA nhu la giao
dién thi€t bi luu trir trong chudn thyc t& duge tim thdy trong cdc hé
thong desktop va xdch xay. Sy chuyén ti€p tit ATA sang SATA 1a mot
sy chuyén ti€p din din, va trong sudt su chuyén tidp ndy, céc tinh
néng Parallel ATA s& ti€p tuc ¢6 sfn. Ngudi ta cling mong dgi ring
v6i listing hon 10 nam, céc thi€t bi Parallel ATA s& tiép tuc 6 sdn
tham chi sau khi hau hét cdc PC di chuyén sang SATA.

Sy phét trién cho Serial ATA da bit déu khi nd luc cia nhém lam
viéc (Working Group) Serial ATA d4 dugc théng bdo tai didn dan
phat trién Intel (Intel Developer Forum) va thdng hai niam 2000.
Nhifng thanh vién ban dau cia Serial ATA Working Group bao gdm
APT Technologies, Dell, IBM, Intel, Maxtor, Quantum va Seagate.
Thong s& phédc thdo Serial ATA 1.0 ddu tién d4 dugc tung ra vio
thang mudi mét nim 2000 va duge xudt ban chinh thic nhu 1a mét
thong s6 ky thuat sau cung vio thdng tdm 2001. Cdc phdn mé rong
Serial ATA II cho théng s6 kj thuat nay v6n lam cho Serial ATA
thich hgp cho viéc luu tri tré n mang da duge tung ra vao thing mudi
méot 2002. C4 hai c6 thé duge download tir Web site Serial ATA Work-
ing Group tai www.serialata.org. K€ tir khi thanh lap, nhém da bé
sung han 100 céng ty Contributor va Adopter cho thanh vién tir t&t ca
linh vyc céng nghiép. Cdc hé thdng st dung Serial ATA duge tung ra
d4u tién vao cudi nam 2002.

Hiéu suflt ca SATA gdy &n tugng, mic du cdc thiét k& 6 dia cing
hién hanh khong tdn dung diy di béng théng cda né. Ba bién thé cla
cac chudn duge dé xuat déu st dung cing cdc cap va bd ndi; ching
khédc nhau chi trong hiéu sudit t6¢ d§ truyén. Ban d4u, chi phién ban
dfu tién sé& c6 sén, nhung ban db din dudng di d&n viéc tang gap doi
va ting gdp ba 14n hiéu sudt tr d6 da duge thiét lap ré rang. Bang
9.25 trinh bay nhitng théng 36 cho cdc phién bdn SATA hién hanh va
duge dé& xuét sau ndy; phién bdn 300MBps th& hé ti€p theo khong
dugc mong dgi cho dén nam 2005, trong khi phién bidn 600MBps
khéng dugc mong dgi cho dén nam 2007.

Bang 9.25. C4c thing s6 chudn SATA

Logi Seriat ATA Chidu rGng  TOc 4§ S8 chu ky dit Bang thdng (MBps)
Bus {céc bit) Bus (MHz) ligu mébi nhip

SATA-150 1 1500 i 150

SATA-300 1 3000 1 300

SATA-600 1 6000 1 600

T bang nay, ban c6 thé thiy ring Serial ATA gdi dif lidu mai 14n
chi mgt bit. Cdp duge st dung chi ¢é biy day va 1a mét thiét ké rat
mdng véi cde bd ndi duge khoa chi rong 14mm (0.55 inch) trén méi



Chuong 9 - Cc & dia ciing 409
d4u. Piédu nay loai bd cdc sy b vdi sy luu théng khong khi xung quanh
cdc cap ruy biing Parallel ATA réng hon. Méi cdp ¢é cédc bd ndi chi tai
mdi ddu va noi thiét bi truc ti€p vdi host adapter (thudng trén
motherboard). Khong c6 cic xdc lap master/slave bdi vi mdi cdp hd
trg chi mét thi&t bi. Cdc ddu cdp c6 thé thay thé 14n nhau - bd nédi
trén motherboard gidng nhu trén thiét bi va cd hai d4u cdp gidng
nhau. Chiéu dai cdp SATA t6i da 14 1 mét (39.37 inch), 16n hon rit
nhiéu so v4i chiéu dai t8i da 18 inch cho Parallel ATA. Tham chi vdi
cap moéng hon, dai hon va ré hon nay, cdc téc dé truyén ban dau la
150MBps (16n hon Parallel ATA/133 gan 13%) va trong tuong lai cé
thé 1én dén 300MBps va tham chi 600MBps.

Serial ATA sit dung mdt phuong phdp ma héa dic biét duge goi la
8B/10B d& méd héa va gidi mi di lidu duge gdéi doc theo cdp. Ma
truyén 8B/10B ban dau da dugc phat trién (va dugc cdp bing sdng
ché&) béi IBM vao dau nhitng nim 1980 dé st dung trong viée truyén
dit lidu t&c dd cao. Phuong phdp mi héa nay bay gid duge sit dung bdi
c4dc chudn truyén dit liéu téc dé cao, bao gom Gigabit Ethernet, Fibre
Channel, FireWire va nhiing chuan khic. Muc dich chinh cda phuong
phdp ma héa 8B/10B 1a bdo ddm ring khéng bao gi¥ ¢6 hon bén 0
(hosc 1) duge truyén lién tuc. PAy la mdt dang méa héa Run Length
Limited (RLL) (dugc goi 1a RLL 0,4) trong 46 0 tugng trung cho s6 0
lién tuc t8i thidu va 4 tugng trung cho sd 0 lién tuc tdi da trong mdi
ky tu dugc mé hda.

Kiéu ma héa 8B/10B ciing bdo ddm ring khéng bao gid cé hon séu
ho#c it hon bén 0 (hofic 1) trong mft ky tu 10 bit duge ma héa. Bii vi
cdc s6 1 va 0 duoc géi khi dién 4p thay ddi trén mdt dudng day, diéu
nay bdo dam ring khodng cdch giita cdc chuyén ti€p dién dp duge gdi
bdi bé phdt sé duge cAn bing kha tot v6i mot dong xung déu dan hon.
Pidu nay tugng trung cho mét tai trong én dinh hon trén cdc mach,
tang do tin cdy. Su chuyén ddi tir dit liéu 8 bit sang cdce ky tu duge méa
héa 10 bit d€ truyén dé& lai mot s6 mAu 10 bit khéng duge s¢ dung.
Mét s& méu bd sung nay duge si dung dé cung cap sy diéu khién luu
lugng, phan ranh gidi cdc géi dir 1idu, thyc hién vi¢c ki€m tra 15i hoiic
thuc hién nhiing nhu ciu d4c biét khic.

Phuong phap truyén vat 1y cho SATA sif dung nhiing gi duge goi 1a
NRZ (Non Return to Zero) vi phan. Phuong phdap ndy st dung cép day
duge can bing tdi, mdi day tdi duong hodc 4m 0.25V (mdt phéan tu
volt). Céc tin hiéu duge géi & dang vi phan: N&u mot day trong cip
tai +0.25V, day kia tdi -0.25V, trong khi dién Ap vi phan giiia hai day
ludn 1a 0.5V (mét ni¥a volt). Didu ndy ¢6 nghia ring d6i v6i mot dang
séng dién dp ndo d6, dang séng dién 4p d6i nghich duge gdi theo day
gan k&. Sy truyén vi phan gidm sy bdc xa dién ti va lam cho cdc tin
hiéu d& doc hon trén dau nhén.
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Mot cap ngudn 15 pin chan va b néi ngudn thi tiy chon véi SATA,
cung cdp cbng suat 3.3V ngoai 5V va 12V duce cung cdp qua cac bd néi
ngudn thiét bi 4 chan theo chuin cong nghiép. Mac di né c6 15 chan,
nhung thiét k& bé ndi nguén méi nay chi 24mm (0.945 inch). V4i ba
chéin dugc chi dinh cho mdi trong cdc muc cong suit 3.8V, 5V va 12V,
¢6 du cdng sudt cho 1én d€n 4.5 amp ddong dién tai mdi dien 4p, cong
sudt ndy rat nhiéu cho thim chi cdc § dia ngén nhidu céng sut nhat.
D& dat dugc tinh tuong thich véi cde bé ngudn hién c6, cde § dia
SATA ¢6 thé duge sdn xudt vdi bd néi ngudn thist bi 4 chan chuén
gdc hodc by ndi ngubn SATA 15 chan méi hofic ¢ hai. N&u § dia
khdng ¢6 loai by ndi ma ban cin, ¢6 s&n céc adapter d& chuyén ddi tir
myt loal nay sang mét loai khac.

Hinh 9.19 minh hoa dién mao cta cdc bd ndi tin hidu va ngudn
SATA méi.

Bé& ndi tin hidu
thiét bj

B néingudn
thiét bi

B ndi ngudn cdp

Hinh 9.19, Cdc b ndi tin hi§u v mic do SATA (Seriat ATA)
Céc 50 d6 chan cho cdc bé ndi dir liéu Serial ATA va cée bd nai
ngudn tiy chon duge trinh bay trong céc bang 9.26 va 9.27.
Bang 9.26. S& chan hd ndi dif lidu Serial ATA (SATA)
Chan tin hiéu Tin hiéu Md ta
St Gnd First mate
52 A+ Host Transmit +
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83 A- Host Transmit —
54 Gnd First mate

85 B- Host Receive —
36 B+ Host Receive +
87 Gnd First mate

T4t ¢4 chén ndm trong mét hang céch nhay 1.27mm (.050°).

T4t cd chan tiép dg’r dai hon d€ chiing sé tao su 4iép xdc trude khi cac chén thn hidu/ngubn
cho phép hodn déi nong.

Bang 9.27. S$6 chin b§ ndi ngudn iy chon Serial ATA (SATA)

Chén ngudn Tin higu Mb ta

P1 +3.3V 3.3V power
P2 +3.3V 3.3V power
P3 +3.3V 3.3V power
P4 Gnd First mate
P5 Gnd First mate
P& Gnd First mate
P7 +5V 5V power
P8 +5Y 5V power
P9 +8V 5V power
P10 Gnd First mate
PH Gnd First mate
P12 Gnd First mate
P13 +12v 12V power
P14 +12V 12V power
P15 +12v 12V power

T4t cd chan nim trong m6t hang duge dit cdch nhau 1.27mm (.050°).

T4t c& chan tiép 0t dai hon dE ching s tao sy tiép xic trtdc khi cdc chan tin higu/mgudn
cho phép hodn d8i néng.

Ba chan ngubn dugc st dung d t3i dong dién 67 da 4.5 Amp cho mdi dign 4p.

C&u hinh cia cdc thiét bi Serial ATA ciing don gidn hon nhiéu bdi
vi cdc xéc 14p jumper master/slave hodc cable select duge sit dung véi
Parallel ATA khong con cdn thiét nia.

Serial ATA 1y tudng cho cac hé théng laptop va notebook, va cudi
ciing né ciing s& thay th& Parallel ATA trong nhitng hé théng dé. Cudi
nam 2002, Fujitsu d4 thuy&t minh mét & dia SATA 2.5 inch nguyén
mau. HAu hét cdc nha sdn xuit 6 dia cing 2.5 inch dang dgi céc



412 Chuong 9 - Céc & dia ciing
chipset mobile hd tr¢g SATA dugc phan phéi truéc khi gigi thiéu
chinh thte cdc 6 dia SATA mobile.

Tham chi néu hé théng laptop khéng hé trg SATA bén trong, ban
c6 thé thém mot giao dién SATA bén ngoai qua mdt PC Card, ching
han nhu adapter Addonics CardBus Serial ATA. Card nay thém hai
cong Serial ATA téc d¢ cao vao bat ky mdy tinh laptop ho#c notebook
qua mot khe PC Card. Piéu nay cho phép ban néi két cac & dia c¢6 tc
do truyén dir liéu gap 2.5 1an t6c do truyén dir lidu ctia USB 2.0. Card
cong véi mot cap ngoai ban véi gia duéi 100$.

Hinh 9.20 minh hoa adapter Addonics CardBus Serial ATA.

Hinh 9.20. Adapter Addonics CardBus Serial ATA.

Méc du SATA thudng khong duge thigt k& dé st dung lam mot
giao dién ngoai nhung Addonics c6 sén cdc hop chia & dia ngoai ciing
nhu mot cap dac biét von 1dy nang lugng tir mot c6ng USB du phong.
Bing cdch st dung mot cdp dic biét duge cung cép, ban c6 thé néi
cdc § dia ciing ngoai ho#ic tham chi c4c § dia CD-ROM/DVD qua mot
ndi k&t SATA t8c do cao. Hinh 9.21 minh hoa cdp Addonics dac biét
cho phép nhiéu thi&t bi SATA bén ngoai dugc két ndi véi bat ky hé
thong x4ch tay.
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Pocket OVD, DVD/CDRW,
DVD/R/RW, CD-ROM

Pocket ExDrive
Nbéi két ngudn
USB tuy chon
Céip gino dién Pé&n céng Serial ATA
Serial ATA
ngoai

CDRW, DVD/
CDRW, DVD-R/
RW di dong

DVD DigiCopier, CD DigiCopier

Hinh 9.21. Céc thiét bi Addonics Serial ATA cho cdc may Laptop.

Gidng nhu Parallel ATA, Serial ATA da duge thiét k& dé tré thanh
giao dién luu trit chinh duge si dung bén trong mét PC va khong dugc
thiét k& dé st dung lam mot giao dién ngoai. Vi vy, SATA khong
duge thiét k& dé€ canh tranh véi nhitng giao dién thiét bi ngoai toc dd
cao, chéng han nhu SCSI, USB 2.0 ho#c IEEE 1394 (FireWire). Do dé,
ngudi ta hy vong né sé thay th& Parallel ATA trong cdc hé thong
trong vai nam téi.
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Ks. Nguyén Nam Thuan - Trinfy Tan Minh
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HOANG CHI DUNG

Bién tap : Le T Giang
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TP. H& Chi Minh. BT 9700420
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TP. HS Chi Minh. BT: 8396733

SIEU TH] SACH NHAN VAN +394 Qudc 15 15 - P. Trung Diing

TP. Bién Hoa DT: (061)917839

In 1000 cudn, khd 16x24cm. Tai Xudng in CN Trung Tam Héi Cho Trién Lam Viét
Nam. Gidy dang ky KHXB sa: 151-2006/CXB/T1-179-05/GTVT. In xong va nop luu
chiéu thang 1 ndm 2007.
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