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Ld’i gior thiéu

Ném 2002, Vi Gido duc Chuyén nghiép - Bg Gido duc va Dao tao dd phoi
hop voi Nha xudt bdn Gido dyc xudt bdn 21 gido trinh phuc vu cho dao tao hé
THCN. Cdc gido trinh trén dd dugc nhiéu trudng sa dung va hoan nghénh. Dé
tiép tuc b6 sung ngudn gido trink dang con thiéu, Vu Gido duc Chuyén nghiép
phéi hop ciing Nha xudt bdn Gido duc 1iép tuc bién soan mét sé gido trinh,
sdch tham khdo phuc vu cho ddo tao & cdc nganh : Dién - Dién ti, Tin hoc,
Khai thdc co khi. Nhitng gido trinh ndy trudc khi bién soan, Vu Gido duc
Chuyén nghiép da giti dé cuong vé trén 20 truong va 16 chitc hoi thio, 13y y
kién déng gdp vé ndi dung dé cuong cdc gido trinh néi trén, Trén co sé nghién
citn ¥ kién déng gép cua cdc truong, nhém tdc gid d@ diéu chinh ngi dung cdc
gido trinh cho phit hop véi yéu cdu thuc tién hon.

Véi kinh nghiém gidng day, kién thitc tich luy qua nhiéu ndm, céc tdc gid da
cd” gdng dé nhitng néi dung duwoc trinh bay la nhimg kién thirc co bdn nhdr
“nhung vdn cdp nhdt dugc voi nhitng tién bo cia khoa hoc ky thudt, véi thic té
san xudt. Noi dung clia gido trinh con tao sut lién théng tr Day nghé 1én THCN.

Cdc gido trinh duoc bién soan theo hucng mé, kién thitc rong va cé gdng
chi ra tinh ing dung cta néi dung duwoc trinh bay. Trén co so do tao diéu kién
dé cdc trudng sit dung mot cdeh phi hop véi diéu kién co s& vdr chdt phuc vu
thyc hanh, thye tdp va ddc diém ciia cdc nganh, chuyén nganh ddo tao.

Dé viéc d6i mai phud;ag phdp day va hoc theo chi dao ciia Bé Gido duc va
Ddo tao nhdm ndng cao chdt lupng day va hoc, cdc truong cdn trang bi dii
sach cho thu vién va tao diéu kiéri dé gido vién va hoc sinh ¢6 du sdch theo
nganh dao tao, N?hfr'ng gido trinh nay ciing la tai liéu tham khdo 16t cho hoc
sink da t6t nghiép cdn dao tao lai, nhén vién k§ thudt dang tric tiép sdn xudt.

Cdc gido trinh dd xudt bdn khé_ng thé trdnh khoi nhitng sai sét. Rdt mong
cae thdy, c6 gido, ban doc gop ¥ dé ldn xudt bdn sau duoc t6t hon. Moi gép y
xin giti vé : Céng ty cé phdn sach dai hoc - day nghé, 25 Han Thuyén, Ha Noi.
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Tién bé cua khoa hoc k¥ thudt da ting ngay doi méi cde phdn ti, cac
mach diéu khién trong titng mdy riéng 1€ ciing nhu céng nghé sdn xudt cia
nhiéy linh viec khdc nhau.

Pién tir Cong nghiép ngay nay khéng chi bo hep trong linh vie Céng
nghiép ma con cé mdt & hdu hét cdc linh vuc kinh té khdc nhau, khi ching ta
‘phdn ddu xdy dung mét nén kinh 1é theo phuwong hudng cong nghiép hod. Vi
vay gido trinh Dién tit cong nghiép la mot néi dung hoc tap khéng thé thisu
ctia nhitng nganh cé lién quan dén van hanh, qudn 13, sua chita cdc mdy méc,
trang bi va ddy chuyén céng nghé c6 yéu cdu vé khéng ché' va diéu khién,

Noi diing cua gido trinh Pién tir céng nghiép gom 11 chuong, theo trinh
i, gido trinh gidi thiéu cdc phdn tik roi rac, cdc mach diéu khién va thiér bi
cidng nhu pham vi ing dung cia ching trong thuc té sdn xudt ma ngudi hoc cé
thé sé gdp trong thuc té sdn xudt.

Néi dung cua gido trinh khd rong, vi vdy tuy theo yéu cdu cia nganh hoc
ma c6 thé di sdu vao chuong nay va cé thé tim hiéu khdi quat & chuong kia.

Trong qud trinh bién soan ching t6i da ¢ gdng trinh bay cdac nol dung
moét cach don gidn va dé hiéu nhat, dé‘_’ ngudi doc c6 thé te hoc khi khong cé
diéu kién 1di lop.

Gido trinh bién soan chi yéu cho doi tuong la hoc sinh cdc truong Trung
hoc chuyén nghiép, nhung né ciing rdt t6t cho hoc sink hoc nghé, ty dao tao lai
cita cdc k¥ thudt vién va la tai liéu tham kha’o_bd’ ich cho sinh vién Cao ddng.

Trong khi bién soan chiing 16i c& gdng cdp nhdt nhiimg tién bo khoa hoc
k¥ thugt da dugc ép dung vao thuc té sdn xudt va dién dat nhiing noi dung
ducc Ir:‘nh.bdy mét cdch don gidn, dé hiéu nhdt ; Tuy nhién vdn khong trdnh
khdi con thiéu sét. VI vdy, rdt mong nhdn dugc ¥ kién déng gop cia ban doc
dé ldn xudt bdn sau dugc t6t hon. ' '

Tac gia



Chutong 1

VAT LIEU DUNG TRONG Ki THUAT BIEN TU CONG

1.1. VAT LIEU DAN DIEN
- Vat li¢u din dién ding trong ki thuat dién t&r c6ng nghiep thwong 13 kim
loai va cdc hop kim. Céc thong s6 ki thuat chd y&u d6i v6i vat li¢u dan dién la:

NGHIEP

- Dién tr& sudt p & 20°C, don vi Om hay
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- H¢ s6 nhi¢t dién tr& o &€ tinh dién trd & c4c nhiét do khdc 20°C E
| R, = Ry(1 + at®)
- Nhiét 46 néng chay, tinh ra °C

- Khoi hwong rieng, don vi <8 hay -d%
Bdng 1.1
cﬁcm sdmmkrcuﬁ YEu cuavM Ligu
| MN alau mme
Vit liju din Hn trd sult , - Wigt ¢¢ mg Kis| Ingng
T dign {am) H"‘f" ('a_o) ohdy {'C} Hbag (kg/m’} -
Béng (Cu) 1,7210% | 00040 1083 8,89.10°
Nhém (Al) 2,8210% | . 0,6049 660 2.7.10°
-S4t (Fe) 9,8.10°% 08062 1535 7.8.10°
Vang (Au) 2,42.10° 0,0026 1063 19,3.10°
Bac {(Ag) 1,62.10° o.co;aa 961 10,5.10°
* Thiéc (Sn) 1,15.10° 0,0042 230 8,8.10°
Chi (Pb) 2,1.10° 0,0040 330 " 11,4.107




1.2. VAT LIEU CACH BIEN

Vat li¢u cich dign dung trong ki thuat dién tir rat da dang. Cic thong s& ki
thudt chi y&u d6i véi vae lieu cdach dién 1a:

- D9 bén v€ dién : 1a mifc dién 4p chiu dung dugc cia vat lieu trén mot

don vi chiéu diy ma khong bi phéng dién thing. Don vi thudng ding I

kV/mm.

- Nhiét d6 chiu dugc ma khong bj héng (°C)

- Hing s6 dién moi

- G6c t6n hao (tgd)
- Khéi lugng riéng (kg/m?)

Bdng 1.2
CAC THONG SO CHU YEU CUA VAT LIEU CACH DIEN THUONG DUNG
Vitiidgu |Ddbénva | Nhidtds Hing s |Géc tdn hao | Khéi lugng
céch dién dién chju dyng | diédn modie {tg8) riédng (kg/m®)
(kV/mm) °c) |
' Khong khi 3 81 1,29.10°
Mi ca 50 + 100 600 6+8 . 0,0004 2,8.10°
s 20:28 | 150+170 | 6+7 0,03 (2,5 + 3,3).10°
‘Thuy tinh, | 20430 | 500+ 1700 ~4+10  [0,0005+0,001| (2,2 - 4).10°
Ba-ké-lit . 10 = 40 4546 0,05 = 0,12 1,2.10°
£-bs-nit | 20+ 30 50 + 60 27+3 |0,01+0.015((1,2+1,4).10°
Biacachdién| 9.+12 | 100 3+4 0,15 1,6.10°
Pret-xg-pan ' . :
Cao su 20 55 3 0,15 1.6.10°
Lua cach 8+ 60 105 3,8+45 | 0,04+0,08 1,5.10°
dién : - _
sap 20 + 25 65 2,5 0,0002 0,95.10°
Paraphin | 20+ 30 49:55 | 1,9:22
Nhua théng | 10+ 15 60 + 76 35 . 0,01 1,1.10°
E-pd-xi 18 + 20 140 3.7+39 | 0013 [(1,141,2).10°




1. 3. VAT LIBU TU

Trong ki thuat di¢n tir, vae lidu tir dugc siv dung rat nhiéu trong c4c thist bj
nhu cufn hiit, mdy bi&n 4p, nam cham, loa, micro... :

. Céc vat ligu tr ddu thudc nhom chat sit tr. Céc chdt sit tir c6 : sht (Fe),
kén (Ni), Coban (Co) va céc hgp kim ciia ching.

Khi c6 tir trudmg ngodi, cdc
chat sit tir s& nhiém tit manh va r4t B
manh (hang tram, hang ngan hoic '
hon nifa so v6i tt trudng ngoai). :

Thay déi cudng do tir trudmg ngoai Bgp oo a
thi sy nhi€ém tr cha chat sir tir
ciing thay déi.

Quan h¢ phu thudc biéu thj sy
thay déi ciia cam g tir B clia tir
trudng cia chét st tir theo cudng
do tir trudng ngodi (tr trudng tir
hod) dugc bidu thi bdi mot dutmg
cong goi 12 dudng cong tir hod :
(hinh 1.1). _ Hinh 1.1: Duong cong tit hod chdt sdt it

Bat ddu ting cudng do tir trudng ngoai H thi cim ting tir B ting nhanh tir 0
rdi dat bao hoad (di€m a). Giam H thi B giam (doan_aB,). Khi H = 0 thi B
khong gidm v& 0 ma cdn ¢6 gid tri B,. Nguyén nhan Ia chat sét tir d bi tix ho4.
Lugng B, goi la cim ing tir du. D€ khir tir dur ndy, cdn mot tir trudng ngoai
ngudc lai vdi cudng do H,. Sau d6 12 tir hod nguge lai...

B B

Bd By
n 174 "
'Bd.

a} b)

Hinh 1.2:Vong tik tré ciia vt ligu : a) Tix citmg ; b) Tit mém,



Dutmg ti hod khép kin aBy(-H,)b(-B,)H,a goi 12 vong tir tré.
'Vat liéu tir chia 1am 2 loai:

1. Vat liéu tix cimg : vong tir tré c6 dien tich 16n (hinh 1.2a), tir du cba
vat ligu 16n. Vat ligu tir céng thudmg ding 1am cic 16i nam cham, loa, micro,
nam chdm vinh ciru.v.v...

2. Vat liéu tir mém : vong ti¥ tré c6 dién tich nho (hinh 1.2b), tir du cda
vat ligu nho. Vat ligu tir mém thudng dung 1am céc 1i cudn hit (1o le, cong
tic t0...), 16i mdy bién 4p.v..v... '

CAU HOI CHUONG |
1. Khéc nhau co ban cba vat lieu din dién va vat liéu cdch dién 1a gi?

2. C6 mdy loai vat liéu tir? tng dung clia ching c6 gi khdc nhau? Ching
c6 ding d€ din dién khong?



Chuong lf

KHAI QUAT VE CAC LINH KIEN DIEN TU TUONG Ty

2.1. CAc LINH KIEN DIEN TU THY BONG

Trong mach dién, trang th4i dién cda mot linh kién (hay phén tir) dugc thé
hién bdi 2 thong s6 trang thdi 1a die¢n 4p u dxt (hay roi) trén linh kién va dong
dién i chay qua né. '

Céc phdn tir vr tao ra u bay i goi Ia ngutn dién &p (ngudn 4p) hay nguén
dong dien (aguén dong). Céc phén tir khong tao dugc dien 4p hay ddng dién 1a
cac phdn tir tieu thu dién (cdc phu tij). ‘

Tuy yéu ciu sir dung, cdc linh kien duoc che tao dudi nhiéu hinh dang
khic nhau va ¢6 nhiing dic tinh ki thuat twong ing véi linh vure sir dung.

Céc linh kién dién tir chia ra 1am 2 loai:
- Loai thy dong : dien trg, tu dién, cuon day

- - Loai tich cyc : dit (diode), tranzito (transistor), thyristo (thyristo), diac,
. triac... '

| 2.1.1. Pién tré
a) Dién tr& duge san xuft véi nhidu 8id trj danh dinh, ti vai phin 6m (Q)
161 hang rim megadm (MQ) v6i cic cong suat khéc nhau, _
b) Trong mach di¢n, dién trés thudng dwoc sir dung véi 2 muc dich:
- D€ tao dong dien mong mudn (tai mot mach nhénh).
- D€ tao dien 4p mong mu6n.(tqi mot doan mach).

¢) Gid trj ciia dién trd khbng phu thutc vao tdn s& dong .dh}n, nghia la gid
‘tri dién tr& khong thay déi khi dimg & mach mot chiéu cting nhw xoay chiéu.

d) Khi sir dung dién tr&, cdn quan tAm t6i cdc tham s6 sau:
- Gid tri cha dién tré ;



- Sai s6 ciia dién trd (tfﬁh theo %) hay do chinh xdc clia dién ud ;
- Cong sudt t6i da cho phép (mi dién trd tieu thu) ; |

- Céc tham s6 vé dic diém ciu tao, vat lieu ché tao.

d) Di¢n trd duoc chia 1am 2 ioz_ti theo sy thay déi gi4 tri dién trd ;
- Dién & ¢6 gid trj dien tré c6 dinh (hinh 2.ia, b,c,d,d,e);

- Dién trdr c6 gi4 tri dién trédr thay déi dugce (bién trd) (hinh 2.1g, h,i, k. 1,
m, n, p). .

Hinh 2.1: Cdc logi dién 116 6 dink va bigh tré »
a) Di¢n tré than ;c) Dién trd than phun ;
blLmp,e d d)Diéntrd ddy qudn ; g, h, i, k. n) biéh tré
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e) V€ cfu tao, dién tr& c6 nhidu loai :

- Di¢n tr& than'trén : Bot than tron v6i keo duge ép thanh thoi, hai ddu c6
day din ra. Loai nay ré nhung dé chinh x4c thdp (hinh 2.1a).

- Dién trd than phun : Bét than dwge phun theo ranh trén 8ng sit. Loai nay
ding phé bi€n hon vi d6 chinh x4c cao hon (hinh 2.1c) '

- Di¢n tr& day quén : Day kim loai ¢6 dién tr& sudt cao dugc quéin trén
ong céch dién réi trang men pha toin b6 (hinh 2.1b) hojc chita mot khoang dé
dich mot con chay trén than dién tr& nhim diéu chinh trj s§ (hinh 2.1m, |, p).
Ciing c6 loai di¢n tr& day quén khong phét men (hinh 2.1e).

Vi dién tré ddy quan c6 nhiéu vdng day nén gay ra cam khing. D¢ giam
va trir khir cdm khéng nay, ngudi ta thudmg diing 2 cich : hodc quén day trén
tdm cdch dién thit det (hinh 2.1d), hodc quin chap doi (hinh 2.1d) d€ 2 vong
day canh nhau c6 dong dién chay nguoc chiéu. -

Di¢n tr&r day quén chiu dugc cong sudt tieu tin 16n, bén va chinh xéc
nhing gi4 thanh cao. '

- Bi€n trd : 1a dién trd day quén hay than phun hinh vong cung, trén dé cé
mot con chay c6 thé thay d6i vi tri khi xoay tryc. Bi€n tré thuding c6 3 ddu ra,

ddu gilta tng vdi con chay (hinh 2.1g).

Con chay chia di¢n tr& vong cung thanh 2 phén : 1 va 2. Tuy theo vi tri
con chay ma cic dién tré phdn 1 va 2 s& tang hoic g1am va ta c6 thé sir dung
tuy theo cach n&i ddu ra. Hinh 2.1h, i, k, n 12 hinh ddng mot s6 bién try phé
bién. Bién tré 1am nhiém vy ph4n 4p con goi 13 chit ip.

8) Trén cdc ban v& dién, dién tr& dugc ki hiéu nhu hinh 2.2.

Sdcénghia  S6c6nghia
—{ — —{ﬁ— . thi nhit ~ thithai
a) b)

5L &S5l Gy Saiss
c)

Hinh 2.2: Ki hi¢u di¢n iré : Hinh 2.3: Ludt vong mau trén than dign tré
a} Dién trd ; b} Bién trd 3 ddu day ;
c) Bién tré 2 ddu ddy.
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h) Cdch doc tri s6 (hay gi4 tri) dién tré

C6 nhiéu cdch ghi trj 36 dién trd trén than dién trd. Phé bién 12 quy luat
ghi theo mau. Trén than dién tr& thudng cé 4 vong mau (hinh 2.3). Vong the
nhdt chi con 56 c6 nghia thit nh&t. Vong thi hai chi con s6 ¢6 nghia th¢ hai.
Vong thif ba chi 56 s6 0 ti€p theo (hoac chi s6 mii luy thira céia 10). Vong the
tu chi sai s6. Con s& tuong ting v6i 3 vdng mau ddu nhu bang 2.1.

Bdng 2.1 )
Mau Con 36 Mauy Con s5
Ben 0 Xanh la cay 5
Nau 1 Xanh lo 6
Do 2 Tim 7
Cam 3 " Xam 8
Vang 4 Tring 9

Vong thit wr c6 mau chi % nhu sau:
- Mau cua than di¢n trd (khong vong) - sai s6 20%

. - Vong ngan nhii (nhi bac) - sai s6 10%"
- Vong kim nhii (nhii vang) - sai s& 5%
- Vong d6 - sai 36 2%
- Vong nau ' -sais0 1%

Cich doc mot gid tri
dién trd nphu hinh 2.4 va
hinh 2.5.

Trwdng hop chi c6 3 .
vong ma voag thit 3 c6 man

kim nh( hay ngan nhdi thi d$°
Ia dién trd c6 trj s6 nhd hon
10Q. Vbnglkixn.nhﬁ : x_l__; : n-47.1(? £10%
10 : = 47000 £10% ciia 470002

R=423002 « 517002

. 1 - 1
vong ngan nhi : "_‘E Hinh 24: Céch doc dién trd khi c6 4 vong mau

Ngudi ta cling sit dung cdch ghi tryc ti€p trén than dien tr& gid tri dien
trd tinh theo Q v6i chir cdi chi boi s6 ciia Q (R = 10°Q; K = 10°Q; M =
10°Q2), chit ti€p theo chi sai s§ M=20%;K=10%;J=5%; H=2,5%; G =
2%; F = 1%). Vi dy : 4K7J 12 4,7kQ) + 5% cia 4,7kQ. Dién ted 4K7J c6 gid
tri tir 4465 dén 4935¢0). '
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1) Tri 36 dién trd va cOng suit titu tin cha dién trg thudng duge ghi trén
ban v& dién nhu hinh 2.7.

- Gid tri dién Urd tinh bing Q, ghi con s8,
- Gid trj dién trd tinh bing kQ, ghi chit k sau con s6.

Nau Cam

D6 Kim nhi
Pen Pen
bl | J |
1o 1w0% az0% 1o 1
10
R=10.10%£20% -
= 100002 220% cia 100002
R=80000 + 12.0000 R=20x1110=20
=8k0 + 12kQ

Hink 2.5 Cdch doc dign tré khi c6 3 vong mdu  Hink 2.6: Céch doc dién tré nhd hon 1042
- Gid tr dien trd tinh bing MQ, ghi chit M sau con 6.

- Cong sudt tieu tén tinh bing W, ghi chit s6 La ma. Khi co6ng suit nhd
hon 1W thi gach ngang hay gach chéo trong ki hiéu dién twrd.”

k) Dign trds ca mot day dén phy thudc vao kich thusc day dan:
1
R=p- [@] @1

§ : lk M
Trong dé : . ‘_?'— —Ef_'l— _‘D)D—

P - dién tré sudt cha o 51k 0.8M
vatlieu lam day, Qm gy P
1 - chiéu dai day, m a @ ©

s - thiét dien day, m?. '
. hi . én ddy, m . Hink2.7: Cdch ghi gid tri din trd va cdng sudt tisu iin trén
Dién & con thay d8i  dinirda) 50 10Ws b) 1 k62 $Ws o) 3 M52 2W; a)
theo nhigt do: | 47092~ L2W;d) 5,1 k2~ 1/4W:e) 0.8 MO - 1/8W

R, = Ry(1 + at?) .
=R, + Roat® = R, + AR : (2.2)
Trong d6: R, -dienrés1°,Q ; R,- dien & 50°C, Q ;
o - b¢ s6 nhiét dien trd, do™,

13



2-102. Tl_l dién
a) Hai vat din (thudng I3 hai tm kim .

loai) dit gdn nhau va cdch dién nhau tao
thanh mot ty dién (hinh 2.8). Cic tfm kim
loai goi 12 ban cuc clia ty dién. ’ _

b) Tuy theo chit cdch dién (dién -moi)
gilta hat ban cyc ma tu dién chia ra phiéu loai:

tu khong khi, tu gidy, tu mi ca, tu d4u, ty gém,
tu sif, ty hod hay ty dién phan (tu c6 dién moi Hinh 2.8: Nguyén If cdu tao mét
12 dung dich hod hoc)v.v... (hinh 2.9). tu dién

\ﬁ%\ ﬁ m [ / BTN ‘-cuc duron
_ . oy &m (v Ong)

d)
Hinh 2.9: Cic logi tu dién :
a) Tu gidy ; b)Tumica ; c)Tu ddu ; d)Tu gbm ; &) Tu hod ; e) Céu tao tu hod.

c) bién dung cita w dién tang theo dién tich d6i dién gifia hai ban cyc nén
dé tang dién dung phai ting dién tich ban cyc. Khi d6, kich thudc s& tang. Dé
kich thudc gon lai, ngudi ta 1am hai ban cyc 12 hai 14 kim loai dat xen k& giita
hai ban'gidy cdch dién réi cudn tron lai (nhw hinh 2.10).

d) Theo gid tri dién dung, tu dién cdn chiara :
- Tu ¢6 dién dung ¢6 dinh ;

14



_ Ty ¢6 di¢n dung thay d6i dugc
(trong pham vi nao d6).

Ty cé'dién dung thay 46i dugc chia
ra lam hai nhém :

- Tu xoay : gbm hai h¢ 14 nhom xen
k& nhau, mot he c6 dinh, mdt h¢ dong
xoay dugc quanh m@t truc (hinh 2.11),
ciach dien bing khong khi. Khi xoay,
dién tich d6i dién gifta 14 dong va ld tinh
thay d8i nén thay déi dugc dién dung
cua ty dién. '

T&m dong

T4m cé dinh

c)

Hinh 21L:Tuxoay: - .
a) Tu xoay hai ngdn ; b} Tu xoay mot ngdn ;I_é)-K_{uJu tu xoay

- Tu tinh chinh : cling gdm
hai hay phiéu 14 nhom xen k&.
Dién moi cdch L céc 14 bing mi
ca. Vi trf 14 dong thay d6i nhd
tuSc no vit xoay truc vit (hinh
2.12).

- Hiah 212: Ty tink chink
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d) Khi sit dung tu dién, cin quan tam t6i céc thong s6 sau :
- Gid trj di¢n dung ;
- 8ai 56 cta dién dung (%) ;
- Dign dp 1am viec ; _ :
- Cdc tham s6 khéc ciing nhu loai tu (x0ay chiéu hay mot chién).
¢) Tu di¢n duge ki hiéu trén ban v&dién nhu hinh 2.13.
g) Gid tri di¢n dung cla ty dién dugc ghi trén ty dién cling c6 hai cdch
tuong tu nhy dién trd:
- Bing cdc chim mau hoic ' a
vong mau (bang 2.1). _‘ [_ ‘“}: % _J/F
- Bing 56 ghi truc tiép. . ' :
Luu y : Céc ty thong thudng I » > 9 P
loat khéng phan cic. Ty ho4 13 twcé

cuc tich vd khi 1am viéc phii néi Hink 2.13: K¢ higu ty dign :

i . . a)Ty théng thuomg : b) Tu hod ;
?{::g l:tll':i'.) ;l;hi)iﬁg?lgndl nguge cue ¢)Tu xoay ; d} Ty tinh chink,

h) Qud trinh nap dién va phéng dién ciia tu dien _
Dong khod K vé vi tri 1 (hinh 2.14a), tu dién C duge nap dién tir nguén
di¢n 4p U qua dién trés R. Lic ddu U, = O nen dong dien nap i, 13 1n ahat:

i =g =t
R
Trong qud trinh nap thi u, tang din va dong nap gidm dén vi:
i, =i = _U-u
R R

Dudmg biéu dién i, va u, theo ham mil nhu trén hinh 2.14b va phu thuéc
cédc thong s6 R, C. ' _ ' o -_

Hink 2.14: S0 a8 mach (a) va 48 thi ngp dién (b), phéng dién (c) cia tu dién
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Thoi gian nap ddy clia ty (khi u, = U) tang khi R tdng (vi ddng nap nho)
va Ctang (vi phi nap lau). Tich RC goi 1a hing s6 thyi gian ciia mach.

t=RC
[s] =[] [¥]

Thyc 1€, ¢6 thé coi gi4 tri nap ddy clia ty 12 57.

(2.3)

Khi déng khod K vé vj tri 2, tu dién C s& phéng dien qua dién tr& R tir ban
cuc duong (+) sang ban cyc am (-)- Déng phéng c6 chiéu nguoc véi chidy
* dong nap.

Lic ddu, dong phéng cé tri s6 16n nh4t:
U

1, =—
R
: Trong qui trinh phéng dién, di¢n dp u, gidm din va dong phéng ciing
giam (hinh 2.14¢). ' '

Thoi gian phéng s& 1au néu 1 = RC 16n.
Thue 1€, 6 thé coi thoi gian phéng hét cia ty 13 5t

2.1.3. Cuon cam

a) Cudn cam 1a cudn day din dien ¢6 16i bang chét sit tir hay khong c6 151
(161 khong khi).

b) Khi ¢6 dong dien chay qua, cudn cam tré thanh mot nam cham dién. Tir
trudmg cia cudn cdm manh hay y&u tuy theo s¢ vong ddy cudn cim nhiéu hay it,
dong dién chay qua cudn cdm I6n hay bé va cudn cam c6 13 sét tir hay khong.

c) Dbng.mot chiéu khdng' ddi chay qua cudn cim s& sinh ra mot tir trudmg
khong déi. _ ' - ' :

Dong mot chiéy bién thien hoic dong Xoay chiéu qua cudn cim sé& sinh ra
mot tir trudmg bién thien, Tir trudng nay gay ra sic dien ddng cim idng (siic
dién dong tv cim) trong cudn cam. Dong tu cidm cé xu hudng choéng lai su
bién thién cia dong dién chinh di sinh ra né. Khi dong dién trong cuén cam
tang Ién, dong ty cim ngwge chiéu lam dong dién cudn cam tang chim. Khi
dong di¢n trong cudn cim giam xu6éng, ddng tu cam cung chiéu 1am dong dién
cudn cam gidm cham. ' ‘

2-GT BienTir N ' ' g -



X, =2nfL | . (2.4)
Trong dé6: f - t4n s6 cha dong dién, Hz |

L - do ty cam cia cudn day, H

X, - cam khdng cia cugn day, Q

Téng trd toan bo clia cudn cim s& 1a: -

z=,/R2 +X? - (2.5)

Véi dong mot chiéu khong d6i (f = 0) thi X, = 0 va Z = R. Nhur vay, d6i
v6i dong mot chiéu va dong bi&n déi tdn s6 thap thi cuon cam c6 téng trd nhd,
¢on d6i v6i dong bign déi tan s6 cao thi cudn cidm cé tdng tré 1on.

d) Cic tham s& cdn quan tam khi st dung cuodn cam la:
-Gidtridd ycam L
- Dong di¢n 1am viéc cua cudn cam

- S8 vong day } :
cudn cam —YY Y _ry¢\_
- Cic tham s¢ 3) B 9
vé cdu tao
¢) Ki hiéu cuon Hinh 2.15: Ki hiéu cudn cam :
cam trén so dé dien a) Khong c6 151 sdr ut ; b) C6 16i sdt tit ;
nhv hinh 2.15 ) c) Logi diéu chinh dwge d6 v cdm.

2.2. CAC LINH KIEN DIEN TU TiCH cyC

Hién nay, cic linh kién dién tir tich cyc déu dugc san xuat tir cdc chat
bin din.

Chiét bin din dugc chia thanh hai loai theo phén tir mang dién dich chuyén :

- Bdn din N (Negative) : cdn goi 12 bin dén 4m hay ban dan dién tir. Bén
dén N ¢6 phdn tir mang dién 1a dién tir (electron) am.

- Bin dén P (Positive) : con goi I bén din duong hay bén din "18 tréng”
(hole). Bin dén P c6 phdn tir mang dién 13 "18 tr6ng" duong.

Khi hai mi€ng ban din P va N ghép lai v6i nhau thi tai chd hai mat ghép
nhau s€ hinh thanh mot 16p ti€p xic P-N. Lép ti€p xiic ndy cé tinh ch4t dic
biét 1a chi cho dong dién chay qua theo chiéu tit P sang N ma khong cho chay
qua theo chiéu nguge lai. Tinh ché&t dic biét cha 16p ti€p xidc P-N duge Gng
dung trong céc linh kién dién tir tich cyc.
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2.2.1. Pist

@) Didt 1a dung cu bén ddn gom # P | w #J‘ |
hai 16p bsn din P va N ghép lai véi
m . .

nhau (hinh 2.16). Piu néi v6i bin din

P g()i. 12 anét (A). Pdu 1n6i véi bidn din A K
N goi 12 catst (K). b

Hinh 2.17 trinh biy mot s6 dist WC " Hinh 2,16 : Nguyen 1§ caia 180 (@) va ki hidu
{con goi la di6t ti€p mit).  {b) ciia dict,

e [ z*
T

—13 o215 _|<]_ S ] V4

* K

Hinh 2.17 : Hink dang mgt s6 dict bye

b) Nguyén 15 1am viéc ciia diét khd don gidn. Khi dist dugc phan 4p thuin
(hinh 2.18a) tic 13 cyc duong cila nguén mot chiéu ne; vii an6t, cyc 4m ciia
nguén ndi véi catst thi dist sa thong va din dien qua phu tdi. Trj s6 dong dién
Phu thu¢c vio dien trg cira tdi va clia mach. . : :

Khi di6t dugc Phén dp ngugce (hinh 2.18b), tic 1a cyc duong cia ngudn
n6i v6i catdt, cyc am ciia ngudn n6i v6i andt thi di6t sa khoé va khéng cho
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dong dién qua
phu tdi (I = 0).
Thyc t€, trong
trudmg hep
ndy, vin ¢6
mot dong dien
it nhdé qua
diot theo chidy
tr K sang A
goi la dong
dién ngugc hay
dong dién 1o,

Hinh 2,18; Pigt théng (a} khi phdn ap thudn va khog (b) khi phdn dp HguoL,

Vay, di6t chi cho ddng dien chay qua tir A saﬁg K khi phan 4p thuin va
khéng cho dong dién chay qua tir K sang A khi phan 4p ngugc.

¢) Ddc tuyén Von-Ampe cia dist 13 dudng bifu thj quan he I (U) giita
dong dién qua di6t v dién dp dat vao haj cuc di6t (hinh 2.19).

Hink 2.19: Dgc tuyeh Von-Ampe cia it



bac tuyén Von-Ampe tinh cia di6t ¢6 hai nhdnh:
~ Nhdnh thugn : vng v6i phan 4p thuan,

S0 dd n6i mach & géc 1. Ddng dien qua di6t tang theo dién 4p. Khi dien 4p
dat vao digt vugt qua mot ngudng U, khoang 0,1V + 0,5V va chua 1én 1im thi
dac tinh c6 dang parabol (doan 1). Khi dién 4p 16n hon thi dic tinh gin nhu
dudng thang (doan 2). _

- Nhdnh ngugc : img v6i phan ap nguoc.

So d6 n6i mach & gée III. Lic d4u, dién dp nguoc ting thi dong dién
nguge (dong dign rd) rdt nhd ciing ting nhung rat cham (doan 3), ¢& vai mA.
Khi dien 4p nguge dii Ién |U"g|>|Ung_m[ thi dong dién nguoc ting nhanh
(doan khuyu 4) va cudi cing thi dist bi ddnh thiing (doan 5). Liic nay, dong
nguoc tang vot dit ¢6 gidm dién dp. Didt bi hong.

DE dam bio an toan cho di6t, nén cho di6t 1am vige v6i dien 4p nguogc
khong qud 08U, .. V6i |U,,|< |0.8U,, .| thi dong rd nhé khong dang ké va
di6t coi nhu & trang théi khod.

bic tuyén Von-Ampe cho thay, tuy theo diéu kién phan 4p ma di6t ¢ thé
din dong hay kheng din dong. Dict 1 mot van (valve) ban din. Sy chuyén déi
théng < khod cha didt 1a khong
tic thoi ma cdn ¢6 mot thoj gian
rnhat dinh.

tre - thoi gian cdn d€ dist
chuyén tir trang th4i thong sang
trang thdi khod

tw - thoi gian cdn dé dist
chuyén tir trang th4i khog sang
trang théi thong

Vi thé, néu chu ky théng <> -
khod qué ngin thi dist binh
thudng c6 thé khong tao duge ché o ,
d6 khod. ' ' " Hinh 2.20: Dic tuyén Von-Ampe cia didt phy thuge

Dac tinh Von-Ampe ciia dist =~ - nhigrdp -
con thay ddi theo nhiét d¢ (hinh 2.20). : '

d) Khi sit dung di6t, cdn quan tam t6i cc thong s6: _

- Dong dién dinh mifc chay qua di6t khi phan 4p thuan : 14 dong trung

binh qua di6t lau dai khi di6t thong ma khong lam di6t nong qui nhiét do
cho phép.
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- Di¢a 4p ngugc cho phép 16n nhit ; 13 dién 4p ngugc dit 16n dist lan daj

ma di6t khong bi thing.
- Tdn 56 1am viec.
- Syt 4p trén di6t khi din dong thuan dinh mic.
- Cong su4t tiéu t4n trén di6t khi din dong dinh mic.

2.2.2. Tranzito

a) Tranzito 12 dung cu bén din gém 3 16p bdn din ghép lien ti€p lai vé6i
nhav nhy so d6 trén hinh 2.21. C6 2 cich ghép 1a P-N-P va N-P-N tuong ing
vGi tén goi tranzito thudn v tranzito nguoc. Tranzito din dién bing ca dien tir
(bdn din N) va 186 tréng (ban din P) nén con 80i 1 tranzito ludng cyc (Bipolar
Transistor). '

£ 1Py 2p|_'E

Hinh 2.21: Nguyén Iy cdu igo va k)'vt:iéu cdc tranzito thudn {(a) va ngugc (b).
Tranzito ¢6 3 cuc (hinh 2.21) ;
- Cyc phét (cyc emito, cyc E : Emitter)
- Cyc gbp (cuc coléchto, cue C : Collector)
- Cyc g6c (cuc bazo, cuc B : Base)

Hi¢n nay, tranzito NPN dugc ding phé bi&n hon vi kha nang chiu nhiét tat
hon va trong mach cuc E n6i m4t (masse) cung véi am nguén.

Hinh 2.22 ]2 hinh ding bé ngoai cha mot & tranzito.

b) B¢ hide cdch 1am vi¢c cia tranzito, ta xét mach cuc phit chung véi
tranzito ngugc NPN (hinh 2.23). Nguén E, gAy ra phan cyc thuan cho 16p tiép
xdc J,. Ngudn E, gay ra phan cuc ngugc cho 16p ti€p xiic I, va phan cuc thuan
cho lap ti€p xiic J,.
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Hinh 2.22: Mt 56 kidu ddng tranzito

Ldp J, phan cuc thuin bdi ngubn E, nén ¢6 dong I, chay tir B sang E, tic
1a dién tir ty do e tir cyc E 16i cuc B qua 16p J,.

Lép J, bi phan cyc nguge bdi E, nhung vi E, >> E, nén dién trudng do E,
tao ra khd manh. Hon nita, 16p P cyc g6c lai méng nén chi mot s6 nhd dién ti
ty do tir cye E téi cyc B, cdn phén 16n vugt qua 16p P cuc gdc, qua 1op tisp xdc
J, téi cuc goép C dé vé cyc duo‘ng ngudén ]31 Vi vy, dong cyc gép I qua phy
tai R, dwoc tao ra.

Mach dong E, qua B E goi 12 mach diéu khién. Mach dong I:"'.2 qua tai,
qua C, E goi 1a mach tdi. Vicyc Echung nén: Iz = 1.+ I

_ Khi tang Upgy thi I ting va I ting. Nguqc lai, giam Ugg thi I giém va I
gidm. Mot lugng thay ddi nho ciia I ciing gay ra mot lugng thay déi 16n cha I, -
nén tranzito ¢6 tdc dung khuéch dai.

23



Néu dio cuc tinh Ugg, tifc 12

n6i cyc B vio cue 4m cha nguén

di€u khién E, va n6i cyc E vao cuc c ‘ I |
duong cGa E, thi tranzito khong N

thé 1am viec duge (tranzito bij

khod) vi dong I.. = 0.
0 ché 4o khod, 16n hao cong —2q

i
;
+
ot e
) ——
| S |
=
~

sudt trén tranzito ot nhd. Tén hao (I_' Y 1
cong sudlt trén tranzito bing tich B elle
gilta I véi dien 4p roi U giita N
cuc Cvacuc E.
_©) He s6 khuech dai dong e J'E R
dién cla tranzito trong mach cuc : E,

E
phat chung, theo dinh nghia, 1a ty !

s6 gilta do tang cla dong gép vai

do tan g clia dbng gbc: Hinh 2.23: Nguyén Iy tam Vi€¢ cua transistor

a=llk (2.6)
AIB
- Cic tranzito cong suat thudmg ¢6 o = 10 + 100.
Tuong tw, hé s& khuéch dai dien 4p :

_AU.

2.7
p AU, 2.7
He s6 khuéch dai cong su4t:
P . . -
k. =-L . gy 2.8)

d) Dac tu_yé’n ra clia tranzito 14 quan he tIe=f(U) khi I = invar.

Véi cdc gid trj I, khdc nhav, ta ¢6 mét ho céc dic tinh tinh I = f(U)
(hinh 2.24). . ' ' ' o

Qua ho dic tuyén ra, c6 thé thay: -

- V&i mot gi tri cla I, dong I tang nhanh trong khoang giﬁ tri nhd cia
Uce, sau dé hdu nhu khong ting theo U,

- V6i cing mot gid tri ciia Ucy (dudng a) thi I, ting theo I, (ch€ d¢
chuéch dai). '

- V6i U qué 16m ¢hi tranzito ¢6 thé bi ddnh thing va I, tang vot.



d) Khi sir dung
tranzito, ¢dn quan tam
tdi cac thong s6 sau:

- Loai transistor :
PNP hay NPN.

- Dong gép lén
nhat cho phép I ,..,.

- Dién dp cuc
gép 16n nhit cho
phép Uc,... khi h&
cyc g6c (I =0).

- D¢ sut dp trong
tranzito khi d&n dong
bao hoa AU gy,

- Théi gian thong

I

W\

li
[~

o € m'."-x< m"'m< m"'w< m"':-< m"'r.n< W o

o] U
. CE

Hinh 2.24: Ddc tuyén ra cia tranzito

t,n - thoi gian cdn dé Ug tir U, ., gidm xuéng AUggy, ~ 0.
- Thoi gian khoa t,q : thosi gian cdn dé I uir gi4 tri dang din glam vé 0.
- Cong sudt tiéu hao trong tranzito AP.

-Céc thong s6 cua tranzito thay d8i theo nhiét 4o. Né6i chimg, dong dién
qua tranzito tAng khi nhiét 46 ting.

e) tranzito ¢6 thé 1am viéc & 2 ch€ do:

- Ch& d6 khué&ch dai:

O ché do nay (nhu di néu & mucz 2.2b), duéi téc dOng cia tin hiéu vao

nho, dién 4dp Uy
thay déi s& gay ra su
thay d6i dang diéu
khién I;. T dé6,
dong dién ra I; 16n
ciing thay d8i theo
tin hiéu vdo vi ty le
vdi tin hi¢u vao Uy,
=03+ 0,8V,

Ving I (hinh
2.24) 1A ving lam
viéc khuéch dai cua
tranzito.

Hinh 2.25: Milc dién dp Ugg 4¢ tranzito thong va khod

Ving II 12 viing kho# vi tranzito khong 1am 'vliec trong yhng nay.



Ving IIT 13 vang bio hoa va viing gén bio hoa (ving khuyu) cha tranzito
 vid ving ndy, sy ting 1i€p tuc clia dong dien bazo Iz khéng gay ra sy thay d6i
(hay khong thay déi nhiéu) ciia dong 1. '
- Ch€ 46 xung: ' .
_ 3 che do nay, tranzito chi cé 2 trang théi trdi nguge : hoac thong (din)
hodc khod. Lam viéc & che do ndy, tranzito dugc goi 13 khoé bén din (hay
khos dién tir) khong ti&p di€m. Che d6 xung cdn goi 12 ché d6 ro le (relay).
B¢ tranzito 1am viec (6t & che d9 xung, khi chuyén mach thong c4n phai
dam bao tranzito thong bio hoa (hay théng hoan toan) va khi chuyén mach
kho4, cdn phai dam bao tranzito khod hoan toan (hay kho4 chit) ¢hinh 2.25).

2.2.3. Thyristo
a) Thyristo I dung cu bén din g6m 4 16p ban din ghép lien ti€p lai véi
nhau nhu 50 d6 trén hinh 2.26. Thyristo ¢6 3 cyc:
- Anét gén v6i 16p P,
- Cat6t gén véi 16p N,. _
- Cyc di€u khién G gén v6i 16p P,.

)

Hinh 2.26: Nguyén Iy cdu tgo-va ky hi¢u cila thyristo _
Hinh 2.27 bi€u thi mét s6 hinh ddng ben ngoai ciia vai kiéu thyristo.

b) Tuy theo cyc tinh cia ngudn dién n6i vdi anst va catdt ma thyristo c6
thé duge phan 4p thugn hay phan 4p nguoc. '

Khi phan ip nguge (hinh 2.28Db) thi thyristo khong cho ddng dién qua tir
K sang A. Thuc t€ thi vin c6 mot dong dién rd 14t nhd, cd vai mA chay tir K
sang A. Béng dén khong sing. Pac tuyén Von-Ampe khi phan 4p nguoc 1a
doan ON trén hinh 2.29. o :

26



A ' %
/ ,
fi— ¢

Hinh 2.27: Hinh dding va két cdu cda vai kidu thyristo :
1 - An6t ; 2 - Phdn ti chink huu (cwc didu khién & gia) ; 3 - Tdm dém bdng bac ; 4 - Caift ; 5 -
Cuc diéu khiéu ; 6 - Lo x0 ; 7 - Ddy mém ; 8, 13 - Tdin céch dign ;9 - Than ; 10 - L xo dia ; 11 - Ecu
: ;12 - L& chot dinh vi ; 14 - Ndp. '

Khi dién 4p ngugc tang t6i tri s6 di 16n U,, thi thyristo b choc thiing (nhu
treong hgp di6t). Dong dién nguoc ting nhanh va manh.
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a) b}

<)

Hink 2.28: 50 44 Phdn dp thudgn {a) v nguge (b) cig mot thyristo

Khi phan 4p thuan (hinh 2.284

qua va thuc € cling chj cg mot dong dién rd rat nho
Den khong sing. Pidy nay khic vai dist
thuan, con thyristo ¢6
khi ¢6 phan 4p thugn cén
phéi c6 diéu kien, Didy kién
817 D6 12 phai cdp mot xung
dién dp duong vio cuc didn
khién G ciia thyristo, Xung
duong diéu khién c6 the tao
mot cich don gian nhy
nguén E khi déng cong tic

). thyristo ciling khéng cho dap
(doan OT,
: Di6t din dien ngay k
phén 4p thuan ciing chua din dien. Mugp thyristo théng

Ith Jr

g dién chay
trén hinh 2.29),
hi dugc phan ip

T

ﬂh>ﬁﬁ>ﬁm

T o ma

L2/ T Ty To (> 0)

K (hinh 2.28¢) Diém lam

vige chuyén tir T, sang T, réi
T (hinh 2.29). Thyristo
chuyén sang trang th4i
théng, dén sdng. Trj s6 dong
thuan I, phu thuoc vao dien Hinh2.29
trd clla mach phu tai (dien troy béng deén),
Khi thyristo thong thi dien tré ¢
phin tram cia 1) va sut 4p tren thyristo
Khi cho xung dong diéy Khids vio
4p thuan giim thap, doan OT, tr& thank OT,, OT, ..
di€u khién len 16n hon I,,," »
cuc dai cho phép Lokmax (thudng
loai thyristo ) thi doan OT,, 0
Von-Ampe ciia th yristo s&
va 2.19). Thyristo can goi
Lwu y : Khj thyristo ¢
dong diéu khidn th thyristo

: Ddc neyén

AU, khéng

T/, OT,"... tr thank

van thong.
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cwe G dé€ kich thon

aki > L. Khi dong di
khodng tir vaj chuyc t6i

4 thong, dong diéu khiép khong

Von - Ampe ciig thyristo

liuan R_.AK rdt nhod (cg vai phin 'chuc hay

déng ké (khong qua V).
g thyristo ma di¢n
_thi cdn phai ting dong
éu khién tang t6i gi4 tri-
trén mot tram mA tuy
OT,, nghia 13 dac tuyén-

on-Ampe ciia di6t (so s4nh hinh 2.29

con tic dung gi vi ¢6 cir



D€ khos mot thyristo thudng ding 2 cdch:

- Khod bing dién 4p : dat dién 4p ngugc lén thyristo dang din dong.

- Khoa bing dong dién : giim dong I, xubng nhé hon gid tri ciia ddng
dien duy tri I, (hinh 2.29). Dong dién I, 1a dong dién nhd nh4t ma thyristo
vin giit dugc trang thdi thong khi khong c6 dong diéu khién. D€ giam dong
andt xubng dudi gia tri dong duy tri I thi ¢d. thé hoic tang dién trd mach phu
tai 1&n rat 16n (nhu ngit mach) hodc gidm dién 4p thuén vé gin 0 hay bang 0.

C6 thé t6m tht phuong phip thudng ding dé thong va khod mot thyristo
nhu sau: . :

- Thyristo thong khi dugc
phin 4p thuin va cé xung duong LY
diéu khién. (Thyristo thong nhd 1
mach diéu khién).

- Thyristo khod khi bi phan
4p nguge hodc bi gidm dong andt
1, xuéng nhd hon dong duy tri I,

(Thyristo khod nho mach luc).

c) Khi nhiét d¢ thyristo thay 2 1
44i thi dic myén Von-Ampe clia
thyristo s& thay d6i. Thyristo din
dong manh hon (hinh 2.30).

d) Khi sit dung mot thyr'islo, Hinh 2.30: Pdc myf‘h Von-A‘rtepe cua thyristo thay

cdn quan tam tdi cdc tham s6 sau: ddi theo uhiét dg.

1

- Dong dién dinh miic (I5,) : 1a dong die'n trung binh 16n nhat qua thyristo

lau dai ma khong gy ra tang nhiét qué mic cho phép.
- Dién dp thuan cuc dai (Unma) © 12 dién dp thuan 16m nhét c6 thé dat lan

dai lén thyristo ma thyristo vin giif dugc trang thdi khod.
, - Dién dp ngugc cyc dai (Ung.mes) 12 dién &p nguge 160 nh4t c6 thé dat 1au
dai 1én thyristo ma thyristo khong bi ddnh thing. Dong dién nguge tuong ing
véi dién 4p nay 12 (10 + 20) mA. R o

- Pién 4p dinh mic (U,,) : 12 dién 4p cho phép dat 14u dai 1en thyristo 0
ca chiéu thuan va chiéu ngugc: '

2
Udm ~ 3 Ulh.max

- Sut 4p dinh mic (AU,,) : 1a dién 4p roi trén thyristo & trang thdi thong
véi dong dién dinh myc.

- Pien 4p chuyén d6i (Ug,) : 12 dién dp thuin nhd nhét Jam thyristo chuyén
tit trang thdi khod sang trang thai thong ma khong cdn dong diéu khién.
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- Dién dp (Ugy,) va ddng (Uge) diéu khién : 12 gi tr t6i thiéu clia dien
4p va dong diéu khién d€ md théng thyristo.

- Thoi gian m& thong (t,,) : 12 thdi gian cdn dé thyristo théng, tang dong
tr 0 dén 0,9 1,,,.

- Thoi gian khoi (t,g) : 13 khodng thoi gian tir hic I,x = 0 dé€n lic cé lai |
dién dp thuin ma thyristo khong chuyén sang trang théi thong.

- T6c d¢ ting trudng di¢n 4p thuan cho phép [ th ) la g1& tri 16n nhét

cua tc do tang trudng dién 4p thuan ma khong lam thyristo chuyén tit trang
thai khod sang trang thdi thong.

- Téc do tang trudng ddng thuan cho phép (ddt J Ia gi4 tri 16n nhat cla

8¢ do tang trudng dong dién thuan (¢ 100 A/us) ma khong gay ra d6t néng
cuc bo lam hong thyristo. _

Thyristo ¢6 tudi the cao, gon, cong suét diéu khién nhd, tén hao v4n hanh
khong ding ké, tic dong nhanh... nén r4t tién dung.

Thyristo thudng dugc diung trong cdc mach chinh lwu c6 diéu khién nén
cdn ¢ tén 1a SCR (Silicon Controlled Rectifier).

d) Thyristo thong nho xung diéu khién & mach diéu khién nhung khi khos
lai phai nh& vao mach lyc (thay déi cyc tinh mach luc hoic giam dong mach
luc xudng dudi I,) nén phic tap, gay t6n hao coéng suft, gidm hiéu suat. Do
vay, ngudi ta di nghién cGu san xudt ra loai thyristo c6 thé khod lai bing
mach diéu khién. Cic thyristo nay goi 12 GTO (Gate Turn-off Thyristo). Nhi
cdc GTO nén chi cin cdc mach dién tir cong sudt nhd d€ diéu khién thong -
khod, khéng ch€ nhiing ddng dién 16n hodc rat 16n trong mach dong luc.

g 7

.
p

ol 1 ] T, oK

O catot

‘Hinh 2.31: Nguyén Iy cdu tao (a) va & higu (b) cria GTO
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Cau tao cta GTO phitc tap hon nhiéu so véi thyriSto thudng (hinh 2.31).
Dong dién di vao cyc diéu khién G d€ 1am thong GTO, dong dién di ra khoi
cuc G dé khod GTO. :

Dong diéu khién GTO cdn c6 bién 46 16n hon va phai duy tri trong thai
gian dai hon so véi thyristo thudng. Kha ning chiu dién 4p nguoc cha GTO
kém va dong duy tri I, cia GTO ciing 16n so vdi thyristo thudng.

2.2.4, Triac
a) Triac 1a mot dung cu ban din gém 5 16p bdn din, thong thudng 12

N-P-N-P-N v&i so d6 nguyén 1§ c4u tao va ki hiéu nhu trén hinh 2.32.
Triac ¢6 3 cuc : andt 1 (A,), an6t 2 (A,) va cuc didu khién G.

|

‘ ' Hinh 2.32: Trige : _
a) Nguyén Iy cdu 1go ; b) Ki hiéu trén so 46 dign ; ¢) Mot s6 dang triac.
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Tagn, 14 Triac c6 dic tuyén Von-
la>0 Ampe d6i xitng. Hinh 2.33
hay biéu thi dic tinh Von-Ampe
. >IIG:I'0' cila triac v6i cdc gid trj khéc
G> 1627180 nhau cla dong diéu khién.
_Leet” |
sl u .
la>0 : tazrs A2
hay =
Is<0 1 G Toi
. _ A, 1 2
Hink 2.33: Djc tuyén Von-Ampe ciia triac Hink 2.34: So d6 titong duong ciia

triac.

Kha né"mg din dong ca hai chiéu cho phép sir dung triac trong mach xoay
chiéu nhy mot khos dién tir hodc bo bién ddi tri s6 dong dien x0ay chiéu.

Triac ddn dong dugce theo ci hai chidy nen ¢6 tdc dung nhu hai thyristo

maéc song song nguoc (hinh 2.34).
b) Md triac
Triac thong trong céc diéu kien sau:
- Dién dp U,,,, duong véi I; duong hay am :
- Dién 4p U,,,, am véi I; duong hay am.
Nhu vay, ¢6 t4t ca bon kha nang md thong triac.

. PT

Hinh 2.35: Didy chinh dong xoay chiéu ding triac (a) hodc 2 thyrisio mdc song song nguge (b)
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¢) Kho4 triac

Vi triac din dong ca hai chiéu nén khong ¢ phan 4p nguoc. Do_\?ay, kho4
triac chi bang cdch giam dong dang din xuéng duéi gis tri dong dién duy tri.

2.2.5. Céc linh kién bdn dén khéc va mach thudng diing
a) Di6t Zener : '

Di6t binh thudng dd xem xét & muc 2.2.1 1am viéc theo dac tuyén Von-
-Ampe (hinh 2.19) tmg v6i nh4nh thuan & géc vuong I. Di6t thong thudng
khong duge phép lam viée trong viing sdt ché d6 dénh thing (viing khuyu 4).

- Didt Zener 13 loai di6t dic .
bigt, 1am viéc dugc & viing ddnh I
thing véi dién &p phan cyc nguge.

Pic tuyén Von-Ampe cia di6t _ ‘ Phan dp
Zener nhu trén hinh 2.36. Khi
phan dp thudn, di6t Zener 1am
viéc nhu di6t théng thudng (doan
1). Khi phan 4p ngugce, di6t Zener Uy U, o ] 4
khong dén dién ma chi c6 dong ro : U
khong ddng ké (doan 2). Khi di¢n 2
dp ngugc vuot qua gidi han dénh Phan p
thang - U, thi dong dién qua di6t nguge 3
Zener tang vot, nhung dién 4p -U,

gin nhu gi¥ nguyén (doan 3). ' mo
Tinh chit nay cha di6t Zener dugc ' a) b)
ing dung lam phdn t&r 8n dinh '

dién 4p --di6t 6n 4p (dién &p 8n  Hink 2.36 : Dc ryén Von-Ampe (a) va ki hiéu (b)
dinh 1a U,). cila didt Zener

Hai thong s6 quan trong cia diSt Zener
12 dien dp 6n 4p U, va cong suft tiéu tin
trén diSt Zener P, Tir U, vA P, c6 thé tinh
dong nguge cyce dai cho phép qua di6t Zener
la: - -

P, .
e =T (2.9 - . Hinh 2.37: Sa dd théng thuemg méc
U, didt Zener

I

bi6t Zener duge mic trong mach 6n ép théng thudng nhu hinh 2.37.
Ngudn cdp dién 4p cdn c6 dien &p 16n hon dien 4p 6n dp (U, > Uy),

Vi tai mic song song véi di6t Zener va ciing ¢6 dién 4p U, nén dong qua
R, giit khong ddi (coi nguén cé R, = 0).
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I, =

R,

Z=1+I, »invar

Tir d6, khi dong tai ting (gidm) bao nhieu thi dong qua di6t Zener giim
(ting) by nhieu. N6i cdch khéc, gia s6 bién thién cha dong dién trén tai va
trén di6t Zener luon bing nhau v6i hudng bién thien nguge chiéu nhau.

b) Di6t phit quang

* Di6t phat quang con goi 12 den LED (Light - Emitting - Diode). Di6t phat
quang ciing ¢6 cdu triic P-N va dic tinh Von-Ampe tuong tu nhu diét thong
thudng nhung ngudng din dién khi phan ép thuan cao hon (1,6V + 3,0V), chiu
dién 4ap nguge kém hon (3V = IISV) va khi din dien theo chiéu thudn thi phat
sdng. Mau dnh sdng phu thudc vao vat ligu ché€ tao (bang 2.2).

Bdng 2.2

L}

'Vat ligu ché tao LED

Mau

Budc séng A (um)

Gallium - Arsenid

Galtium - Phosphid
Sillizium - Karbid
Gallium - Nitrit

Gallium - Arsenid Phosphid

Héng ngoai 0,91

Bé

0,65

Xanh la cay 0,56
Xanh da trgi 0,49

Tim

0,40

Dang phd bién
cia LED va ki hieu
LED trén sg d6 dién
duge biéu thi nhu trén
hinh 2.38,

LED dugc sir dung -

réng rdi trong nhiéu
linh vye quang bdo do
thé tich nhd, cong suit
tiéu tdn thdp, thich
hgp véi cdc mach

logic. LED c6 thé sir -

dung dé bdo hiéu
trang thii lam viéc cha
mot mach hay bso mot
linh ki¢n ‘bi héng.
Tudi tho ciia LED cao
(= 10° gid).
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Hinh 2.38; Dang phd bién ciia LED (a) va ki hiéu LED (b)

trén sor dd dign




Khi sit dung LED, cdn luu ¥ dien 4p mot chidu dat ién LED theo chiéu
thuan khong nén vugt qud dién 4p ngudng (=~ 3V + 5V) va dong dién khodng
10 mA + 20 mA. Do vay, thudng ¢ mot dién tr& mic n6i tiép véi LED:

R =-MEE .10
Lo .
trong d6é : ' U,, - dién &p ngudn nudi ;
v U wep - dién 4p ngudng cta LED ;
I ._;ED - dong dién qua LED.
Vidu 2.1: '

Mot LED c6 ngudng dién 4p 3V va dong 10 mA mic
~ vao ngudn mot chiéu 12V thi dién tr& cdn néi tiép vcn
LED ¢hinh 2. 39) 1a:

U _ULED _ 12-3

R=—2 = =9000
T 0,01

Thuc t€, khong ¢6 sin dién trd 9002 nén ta chon di¢n
trd 1000Q = 1 kQ. Cong sudt dien trd [a:
Hinh 2.39: LED néi

P=RI*= 900.(0,01)* = 0,09W vao nguén 12V
Chon loai dién trd 1 k) c6 cOng suit 3 W 0, 125W

Vidu2.2:

Mot LED c6 ngudng dién 4p 3V va dong 20 mA méc vio ngudn xoay
chi€u 220V thi phai méc the néo? . .

Dién tré cin mic néi tle'p li

_220- 3
=58500
0, 02 .

* Vi khong cé sin dién trd ndy, nén ta chon dién tr4 6,8 kQ vdi cong sudt:
P = 5850 x 0,022 = 2,34W — chon P = 3W (hinh 2.40a)

Vi dién 4p danh thiing cia LED th&p (3V + 15V) nén & nira chu ki phan
dp nguoc, LED s& bi ddnh thing. Do vay, cdn méc thém mot dist silicon song
song nguge v6i LED (hinh 2.40b). Nh& d6, dién 4p nguoc dit 1én LED sé& béng
dién &p roi trén di6t & nira chu ki phan 4p ngugc (= 0,5V). Didt cén chiu dong

220V
0,033A.
63000
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St dung LED
trong mach xoay
chidu 220V, c6 thé _
tham khio mach & R =68k R =6,8KQ
hinh 2.40c.

Mot chii ¥ khéic
khi s dung LED
la: Cat6t cia LED e ;
thudng & chan ngin
hodc & phia vo bi a) : b).
cdt  xén  (hinh
2.38a) va dien cuc Hinh 2.40: LED ndi vao ngudn 220V
cla catdt thudng
I6n hon dién cuc 9 8 7 g
clia anét. .

LED con duoc
ding trong céc hién f DGU b
thi s6 va chit qua
cdc hinh ddng LED . ﬁ . .
dang chim hay .
dang gach dai. Hinh c—o .
2.41 1a hai dang s6
don vas6képdung . ' 2 3 4 5

bay thanh LED biéu Hinh 2.41: LED bdy thank
thji mot con s8. \

= 220 - 220V

i
1l
L |
[
Ll
o

c)

¢) Tranzito trudng _

Tranzito thudng da trinh bay & muc 2.2.2 1a phén tir duge didu khién
biang dong dién va din dien bing cé hai loai phin tir mang dién : dién 1 va 15
tréng. Tranzito truong, con goi 1a tranzito hiéu tng trudng hay FET (Field -
Effect Transistor) 1a phdn tir diéu khién bin g dién dp. Tranzito hiéu ing triryng
1am vigc trér co s& dong dién qua 16p ban din méng sé bj bi€n di nher t4c
dong ctia mot dién trudmng vuong géc véi 16p bin din ds.. -

FET din dién chi bang mot loai phin tir mang dién (hoic dién 1, hoac 15
tréng) nén con cé tén la tranzito don cye. .

FET c¢é ba cyc 1a : cuc mdng D (Drain), cyc nguén S (Source) va cyc cira
G (Gate). Loai FET ding trong bo tdn s& c6 bén cuc. vi ¢ hai cuc cita rieng
biét (G, va G,). : '

FET chia ra 1am hai loai: :

- Loai ¢6 cyc cilra G 1a 16p tiép xic P-N (JFET : Junction Field - Effect
Transistor).
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- Loai ¢6 cyc cira cdeh i (MOSFET : Metal Oxyde Semiconductor Field -
Effect Transistor). ' '

JFET

aj b) : c} d)

Hinh 2.42; Nguyén Iy cdu tgo va kY hi¢u ciia FET

Xét JFET kénh N theo
s¢ d6 trén hinh 2.43, Tuy
theo dién 4p giita cyc G va
cuc S am nhiéu hay it ma
ving chuyén tigp 1ong hay
hep va dong I, tir D sang S
nho hay Ién,

JEET c6 tr& khéng tir
vai M dén vai chuc MQ.

MOSFET .

bé ting tr§ khing vao
cac hon (dén hang ngan _
MC), ngudi ta cii ti€n FET . | —ll |'+-
nhd diing cyc cira céch dién

¢6 nguyen Iy cdu tao nhu | Hinh 2.43: JFET kénh N
trén hinh 2.44. Cyc G c4ch -

R,

b Ry



ly v6i thanh bin din P bdi 16p oxyt silic c4ch dién. Thanh bén din loai P
(ciing c6 thé 13 loai N khi S, D loai P). :

Kim loai

G oxit Silic

aun  ESUSONANSN -D ?—TDG;._D—TD |
7 i) ) <
a) b) c)

Hinh 2.44: Nguyén 1y cdu tao (a) va ki higu (b, c) cida MOSFET

Khi dat vao cuc G mot dién dp so véi cyc S thi trong thanh ban din P hinh
thanh mot kénh din loai N thong gilta cyc S va cuc D. ‘Kénh nay rong hay hep
12 tuy dién 4p dua vao cuc G i6n hay nho.

Tranzito trudng c6 hai cuc cira tach bi¢t duge ki hi¢u nhu hinh 2.44c.
Céc tranzito trudng cé mot s& dic diém:

- Dién trd vao rédt 16n (vai MQ dén hang ngan MQ).

- Tap 4m nho.

. Sy bi€n ddi ciia dong dién theo nhi¢t do nguge v&i tranzito thudng :
nhi¢t d¢ tang thl sy thong din lai giam. :

Tranzito trudng duge Gng dung dé khuéch dai; tao dao dong, ph6i hop tré

- khdng, khod dién tir.v.v.. l"J'n_g dung da dang cia tranzito trudng la nhd dira vio
céc dic diém da néu va céc wu diém sau:

- Tranzito trudng MOSFET la phdn tir diéu khién bing dien 4p, trong khi
cdc tranzito thudng (muc 2.2.2) 12 phén tit diéu khién bing dong dién.

- Tranzito trudng MOSFET c6 tin s6 d6ng cét r4t cao (16 vai tram kHz)
mac di khd nang chiu tai vé dong dién vA dién 8p kém hon tranzito thung.
Vi uu thé nay, né duoc ding trong cdc by ngudn xung ciia may tinh PC.

- Tén hao cong suét khi 12m viéc nho
Khi sir dung tranzito trudng cén luu §:

- Tranzito trudng nhay cam véi trudng tinh dién ngoai. Diéu nay cidn dic
biét lvu ¢ khi dong MOSFET.
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- Tiép ddt mo han khi han, théo tranzito trudng ;

- Ngdn mach c4c chan tranzito trudng khi chua sit dung :
- Khong thdo, lip tranzito trudng khi c6 ngudn ;

- Khong thir tin hiéu khi khoéng c6 nguén.

Vidu 2.3 oy
Mach khuéch dai am R,
tdn ding FET (hinh 2.45) e
FET 2
Tranzito trudng kénh N. c, D fF—

0l
Tin hiéu (xoay chidu) vao p || G I s
qua t C,. Tu C, 12 ty céch Ij o ﬂ]kz q .i. o Y
mét chiéu gita FET vy U — M L5 204
ngudn tin hiéu vio. Khi c6 P ! : T v

tin hiéu (xoay chién) vio,

ngin mach qua C,. téicuc G )

thi trén cuc méng D ¢6 tin Hinh 2.45: Mach khuéch dai ding FET -

hi¢u xoay chiéu, 14y ra qua tu C;. Tu C, nhim ngén mach dien o R; vé xoay
chi€u nhim dam bao tra khéng cuwe S so v6i OV 1a nho. Day 1a mach khuéch
dai cyc S chung.

Vidu24:

Khod di¢n i ding FET FET
(hinh 2.46) ' '

Khi dién 4p diéu khién Uy, = :
Ugs = 0 thl FET thong bo hoa, Vs -
tai coi nhw dugc c4p di¢n ddy du

b

;
Ra +
.l ", -

+ § !
(U, » Uy,). Khi Uy, 4m FET khos = * e
(thudmg -4V + -5V) thi ti coi. .
nhir bi ngit dién (U, = 0). Hink 2.46: Khod dign nt ding FET

- Gid trj R, » IMQ, R, chon sao cho 16n hon nhiéu Ry, liic théng bio hoa.

Do khong trinh duoc SU ¢6-mit clia dién dung Cgg giita cuc G va cuc S
nén ¢6 tré thai gian khi FET chuyén mach (vi Cys nap khi Ug <0 vacuc G sa
bi am trong thdi gian Cgg phéng di¢n). D€ dam bio cyc tinh Uq khong duong
mach ¢6 mic thém dist D,

d) Tranzito mot ti€p gidp

Transistor mot ti€p gidp cdn goi 1a UIT (UniJunction Transistor) c¢é
nguyén 1y cdu tao trinh bay & hinh 2.47.
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B, B,

b) c)
Hinh 2.47; Nguyén Iy cdu tao (a) va ki hiéu (b, ¢) cita UIT

UJT ¢6 ba cyc : hai cuc bazo (B, B;)} va mét cuc phidt (E). Nhu hinh
2.47a, d€ n6i giita hai cuc bazo I3 ban din N, cuc phdt E 1a ban din P. Loai
UJT kénh N nay ¢6 ki hiéu nhw hinh 2.47b, Néu d¢ 1a bdn din P, cuc E I1a ban
din N thi UJT duge ki hié¢u nhu hinh 2.47c. D6 1a UJT kénh P,

C6 thé coi UIT (hinh 2.47a) nhy mot di6t c6 hai ddu ra B, va B, v6i phan ip

Rp: va Ry, (hinh 2.48). Ry, v& Ry, duoc coi 1a dién tréy d€ N tir E t6i Ry, va t6i Ry,

L 4

Ug

Hinh 2.48: 50 46 neomg duong cia mst UIT * Hink 2.49: Ddc tuyéh Von-Ampe ciia UIT

Diat mét dién 4p bién thien U, vao gifa hai cyc E va B, thi dong I s& bién
thién. Quan heé Ug(Iz) thu duge goi ]a dic tuy&n Von - Ampe cta UJT (hinh 2.49).

' R R
Khi hd mach EB, thi : U, =——2— U, =nU., v&in=— >
e v “_R,,I+RB, B = e 'nRBI+RB:

Thuong n = 0,45 = 0,75 va n rdt it phy thude vao nhiet do.
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Khi U; <
NUgs + U (v6i

U, 1a dien 4p
ngudng cua lgp
ti€p gidp P-N -
cling la dién 4p
ngudng dé dén
dong thuin cla
dist D, thudng
khoang (0,5V +
0,7V)) thi UJT
cOn chua lam
viée {khod).
Qua UJT chi cé
dong rd rat nhd
(doan 1).

Khi UE > T]UBB + UD!
UJT chuyén sang dén dien

(thong) véi dic diém [

ting dan trong khi Uy ting
. t81 Ugg,,, réi giam xudng
Ugmin (doan 2). O doan
nay, tri sé Iy do dién trd
mach ngoai quyét dinh,
bay 12 vang UJT cé dién
trd Am (¢ -1 kQQ + -2 kQ).

Nguyén nhan 1a di6t D din

bi¢t 12 Ry,. Do 46, i giam
vd U, gidm, dong I; ting.

Khi Iz > I, thl UJT ¢6
di¢n tr& duong nho, ¢&'10Q
(doan 3).

Transistor mét ti€p giap

thudng duge tng dung trong
mach tao xung (kiéu dao
dong tich thodt) hoic dung
dé thong thyristo.

@)

Ue »

L

UEmur

Ugnin f-£f-ca—__

y————

b)

Un

¥

v

T

Rily

Hinh 2.50: Mach tao xung rdng cua (a) va mackh diéu khién thyrisio (b}

a)

b)

Hinh 2.51: Gidn d8 thoi gian ciia mach tgo xung hinh 2.50

¥
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Vidu2.5:
Mach tao xung ring cva (xung tam gidc) (hinh 2.50).

Tai thoi diém ¢, c4p nguén +Uy, cho mach. Ty C dugc nap dién qua dién
¢ R. Dién dp Uy tiang ddn theo ham mii (hinh 2.51a) nhung UJT vén & ché do
khod chiing nao U cdn nhd hon Ugrex- Di€n 4p ra U,, trén B, nhy trén hinh
2.51b. Khi tu C dugc nap t6i dien 4p U > U, (thdi diém t,) thi UJT thong.
Giita B, va B, ¢6 dong 1,,, d6ng thdi tu C phéng dién tir E qua B, va R, véi
dong di¢n dang ham mf suy gidm va Ug giam nhanh. Ddu ra B, c6 dién ip
dang xung nhon. Khi Ug < Uy_.. (thdi diém t,) thi UJT khod va tu C lai dugc
nap dién qua R. Qud4 trinh cit th€ ti&p dién.

Tédn s6 xung (do d6 chu ky T) phu thugc R, C. Xung ra U, - vé ﬂguyen tic
- ¢6 thé dung dé md thong thyristo nhir so d6 hinh 2.50b. Vién dé con lai 1a
Phéi hop va chon thoi diém phat xung.

¢) Piac

biac 1a dung cy bsn din gém ba l6p bdn din (hinh 2.52a) nhu tranzito
nhung chi ¢6 hai cuc. Ki hiéu diac nhir hinh 2.52b.

Diac ¢6 kha ning din dién theo ci hai chiéu. Pac tuyén Von-Ampe ciia
diac nhu hinh 2.53. Dt tuyén ndy twong ty triac nhung khong cin diéu khién.

J_' . ._ I_.\

P

N

- e AT
T a) b)

Hinh 2.52: Nguyén Iy cdu tao I{a) Hink 2.53: Ddc tuyén Von-Ampe cia diac
' va ki hiéu (b) cia diac

Khi di¢n 4p U dat len diac theo chiéu ndy hay chiéu kia nhé hon gid tri
ngudng U, : U] <|U,|thi diac khéng dia dién (khos).

Khi di¢n 4p dac lén diac : |U|2|U,|thi diac din dién (thong). Lic nay,
dién 4p roi tren diac nhé hon |U,|. Ddng qua diac phy thudc mach tai. Khi
dong qua diac (ddng tii) [1|<|I,| thi diac ty khod.

¥
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Vidu2.6:

Hinh 2.54 12 mach ding A~
diac diéu khién mot triac.
Qua mach VR-C, vi R-
C;. dién 4p xoay chiéu ug, dat
len diac. Kbi {u,|bing hoac
. & o~
16n hon dién 4p ngudng ]U(,l 1 -

cla diac thi diac thong, tao

dong xung lam triac théng, Hinh 2.54. Mach ding diac diéu khién triac.
cdp dién cho tal & cd hai nlra
chu k¥ xoay chiéu.

Goc mé triac duge diéu chinh bdi bién ard VR.

CAU HOI CHUONG 2

1. Tinh chét cla dién tr&, tu dién v cudn day trong mach dién mot chiéu
(f = 0) va xoay chiéu (f # 0) ¢6 gi khac nhau?

2. Tén s6 dong dién ¢6 anh huéng gl 16i tinh ch4t clia ba toai linh kién thu
dong?

3. Neéu Juat mau dé doc cdc gid tri cha dien tré va tu dién?

4. Néu nguyen 1§ c4u tao clia cdc linh kign dién ti tich cuc : didt, tranzito,
thyristo, triac? Néu tén cic cuc ctia chiing?

5. So sénh dic tuyén Von-Ampe clia cc linh kién dign tir tich cyc da biet?
6. Neu diéu kién thong, khod cila cic linh kién dlén tl tich cire?

7. Néu dng dung cua c¢dc linh kién dién tu tich cuc‘?

8. Di6t Zener khéc di6t thudng the nao? Néu tng dung ciia dist Zener?

9. JFET va MOSFET khac nhau thé nao? Pac diém cha tranzno'trucmg 1a
gi? Phan biét sir khdc nhau giita tranzito trubng va vdi tranzito thudmg? Neu
g dung chia chiing? :

10. Phan bi¢t su khic nhan giita diac va dist? So sdnh diac va triac?
11. UJT la gi? Néu @ing dung cia UJT?
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Chuong 3 :
KHAI QUAT VE CAC LINH KIEN DIEN TU SO

3.1. KHAI QUAT VE KI THUAT §&

3.1.1. Hé dém

Ngudi ta thudng dém dé€ x4c dinh mot s6 lugng. Thong thudng mot s6
luong duge bi€u thi bing mot con s6. D6 1a mot tap hop céc chit s6 (ki ty)
duge sip x&p theo mot quy tic nhat dinh. Céch d€m phd bign trong ddi séng la
ding h¢ d&m mudi (he thap phan) véi mudi chit s6 A ré&p, ki hiéu theo thit ty
1:0,1,2,3,4,5,6,7, 8, 9. Day 12 he théng d&m theo vi tri © vi gi4 tri mbi
chir s6 phu thugc vao vi trf ciia né nim trong con s6.

Vidu : Chit s6 6 c6 gid tri khac nhau trong 2 con s6 sau:

369 : chit 56 6 chi 60 don vi

456 : chit 56 6 chi 6 don vi

D€ biéu dién cdc con s6 trong hé dém mudi, ngudi ta di diing 10 chirs6 A
rdp tir 0 dén 9. SG chir s6 nay (mudi) goi 12 co s cGa hé dém. Gis tri méi chir
s6 trong mot con s6 duge xdc dinh theo vi tri ciia né trong con s6 d6. Mdi vi

tri tuong ing v&i mot trong s6. Didu d6 thé hién qua vi du sau:
... hang nghin  hang trim , hang chuc hang don vi

(10° = 1.000.) (102 = 100)l (10" = 10)} (10°=1) " trong s6

2 3 4 5
2100+ 3108 + 4.10'+ 5.10°
2000 + 300 + 40 + 5 = 2345

2 Cdn c6 he théng d&m khong theo vj tri. Gié trj mdi chi 56 trong he¢ théng nay khong
phu thudc vao vi tri né ndm trong con s6. :

Vi du: H¢ dé€m theo chit 56 La mi XV: 15
XX: 20
Chif s6 X (10) khong phu thudc gi vao vi tri clia né.
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Vay. mot con $6 trong hé mudi (B = 10) c6 thé bidu thi qua biéu thic
chudn hod dang lu§ thira;

A=a,_B" +a, ,B"? +..+a,B" +a,B' +a,B" (3.1)
Trong d6 : a; - cdc chit s6 tr 0 + 9

n- s nguyén duong bat ki, biéu thi s& chit s6 trong con s6.
Trong ki thu4t s6, c6 4 he d&€m quan ]:rong'

1. Hé dém mudi (hé thdp phdn): da trinh bay. Coséd B=10. C6 10 chir 56
trong hé dém: 0 = 9

2. Hé dém hai (hé nhi phan) : Co s B =2. C6 2 chir s& trong hé dém 1a: 0, 1.
Vi du; v
(25 = 32), (2= 161 (2° =.8)| (2’ = 41 2! = 2)' (2°=1) - trong s6
1 0 1 1 0 1

125 4+ 02 + 12° + 120 + 02' + 120

32+0+8+4+0+1=45
Vay: 101101, =45,

Docla: Mot khoMmm khong, mot

3. Hé dém muoi sdu (hé thap luc phdn) : con goi 1a hé HEXA. Co s& B =
16. C6 16 chit s6 trong hé d€m la:

0123456789ABC DEF
(ﬁng Vi 10 ll 12 13 14 15)
Vi du: .
(16% = 256),(15l = 16) |(16°= D> trong s¢
5 A F B
516 + 10.16' + 15.16°
1280 + 160 + 15 =1455
Vay: 5AF,  =5AF, =1455,,
Pocla:Nim,A,F

4. H¢ dém tém (hé bat phdn) : con £0i 1a hé¢ OCTA. Cosé B=8. Cé 8§ chit
sd trong hé dém la: '

0,1,2,3,4,5,6,7.
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Vi du:
(y=5u”(§=6®|(@:8”(?:1}+ummsd

2 0 0 4

2.8* + 0.8? + 08 + - 48

1024  + 0 + 0o+ 4 =1028
Vay: 2004, =1028,,

L e
Docla:Hai, khéng, khong, bon

Su tuong Umng giita cdc con s& ciia 4 hé d€m dugc cho trén bang 3.1.

Bdng 3.1:
Hé dém mudi Hé d&m hai Hé d&m mudi sau Hé dém tam
0 ' 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
s | 100 4 4
5 101 5 5
s | 0 6 6
7 111 7 7
8 T 000 8 10
9 1001 .9 1
10 1010 A ' 12
11 1011 B 13
12 100 c 14
13 1101 D 15
14 T e T E 18
15 (LRI F 17
"""""" 6 | 10000 10 R
17 10001 11 21
8 | 10010 | 12 22




~ 3.1.2. Céch biéu dién mét con s6 trong cac hé dém

Trong hé dém mudi thong thudmg, mdi con s8 dugc biéu thi qua 4 phén:
- Diu (+) hay (-) biéu thij s6 duong hay am
- Phdn nguyén truéc ddu phdy (,)
- D4u phdy (,) phan cdch phdn nguyén vi phén 1é
- Phdn 1¢ sau ddu phdy

da’u—)+ '19 125
Viduy: nguyén 4\
_ Dau phﬁy
a) Vi tri ddu phdy

Trong cdch ghi mot con s§ nhu trén, ddu phdy cé thé thay d6i vi trf theo
gia tri clia timg con s56:

19,125 # 1,9125 # 1912,5 ..
Pay 1a phuong phdp ddu phdy dong.

Néu vi€t lai con s trén & dang chudn hod lu¥ thira trong hé d€m mudi véi
2 cdch: hoic chi ¢é phdn nguyén hoac chi cé phén 18, ta ¢6:
19,125=1.10> +9.10' +1.10™ +2.102 +5.10°
Phinnguyén’ Phinlé

= 19125,(x 10" (dang chi ¢6 phdn nguyen - dang nguyeén)
=,19125 (x 10*) (dang chi c6 phédn 1& - dang 1&)

V§i dang nguyén, d4u phéy ludn ludn & sau chif s6 tan cling bén phai. Véi
dang 1&, d4u phdy luon ludn & truéic chif s tan ciing bén trdi. Day 13 phuong
phép ddu phdy tinh.

Trong cdc thi&t bi ki thuat s6, phuong phdp dau phdy dong s& lam phifc
tap mach dién vi phai c6 bo phan ghi nhd vi tri dau phdy. ki thuat xi& 1i s6
thudng sir dyng phuong phdp dau phdy tinh va cic con s6 phii dugc biéu dién
dudi dang he d€m hai (hoic dang mi nao d6 dugce xay dung tir hé d€m hai).

He d&m hai chi ¢6 2 chif s6 12 0 va 1, né tuong tng véi 2 trang thai 6n
dinh cia mach di¢n: ngit mach va théng mach, khong c6 dién 4p va c6 dién
ap, trang thai khod va théng cla tranzito, cia thyristo.v.v...

Vidu:
Trong h¢ d€m hai, 56 19,125 dugc viét & dang chudn hod luy thira 1a:
19,125,;, = 10011,001 (d4u phdy dong)
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= ng+o.2’+0.22+;.32d'+;%12_3+0.2-'+0.2-=+1

27
16 1
8

19,125, = 10011001,(x 2%) (ddu phdy tinh, phén nguyen)

= [LZ_1+ 0.2°+0.2° +1.2° +1.2° +0.2%+ 02! +1;2“J.g‘j
128 6 & - i
8

19,125, = ,10011001x 2°

(ddu phdy tinh, phén 1&)

= [L20+027 4027 + 1.2 4127 +027 4027 +12°% 2
1 L L L |32
) 16 32 256

b) Dau: DE bidu thi 56 duon
quy udc thém vio s6 cin bidy thi
‘cho 58 a4m va 0 cho 56 duong).

Vi du:

g (+) hay am (-) trong hé d€m haj, ngudt ta
ddu mot chit s6 & ddu phia truéc con s6 (1

Khi dung dfu phdy tinh dang nguyén:
1 10001 =-17,
0 11001 =+25,
Bay 1a cch biéu dién theo dgy Va tri 56 that.

3.1.3. Chuyén déi s6 giira hé¢ dém mudi va hé dém hai

a) Chuyén d0i 50 hé hai sang hé muoi ) _ - :

Tuong tw nhir bidu thic (3.1), ta ¢6 biéu thic chudn hos dang luy thira
trong hé d€m hai véi B = 2: ' ' '

A=a, 2"'+a 2"%, a,2' +a,2° 3.2)
trong dé: a, = 0,1 (k=0, 1, vy D-1)

Theo (3.2), viéc chuyén déi tir he hai sang hé muvi t4t dé dang.

Vidu: 10001, =1.2° +0.2° +0.2% +0.2' +12°=17,
16 ]

110,01, =122 41,20 +02° 402 4122 = 6,25,
3T |

4
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b) Chuyén ddi s6 hé muoi sang hé hai

Sif dung quy tdc chia va 18y phdn du d6i v6i phdn nguyén: dat s6 he mudi
cén chuyén déi & tan ciing bén phai (xem v{ du) r8i chia cho 2. Phin du mdi
l4n chia dugc ghi xu6ng hang dudi theo tha ty tiy phai qua trdi. K& qua phéin
du lién 1i€p nhan dugc 12 s6 da chuyén ddi sang hé hai.

Vidu:
Chuyén déi 56 21,, sang hé hai.
Chia 2 : 3i
Lol 20y |5, | o g |2t o[ 210 «56he musi
2 2. 2 2 2
S8 du 1 0 1 0 1 « $6 h& hai

Vay: 21,, = 10101,

Sir dung quy téc nhan 2 trir 1 d6i vdi phdn 1é: dat phdn 1é s6 he mudi cin
chuyén déi & t4n cdng bén trai (xem vf du) réi nhan véi 2. Néu tich s6 16n hon
1 thi Ky tich d6 trir 1 va ghi 1 xu6ng du6i. Néu tich s6 nhé hon 1 thi ghi 0
xudng hang duédi. Cic s6 san khi chia, trir 1 (hoic khong trir) duge chuyén
sang cot bén phai va ti€p tyc cdch 1am cho t6i khi hién bing 0 hoic dat s6 18
theo yéu cdu. S

Vi du;
Chuyén ddi 0.6875,, sang hé hai.
Nhén 2 trir 0.6875x2 = 0,375x2 = 0,75x2 = 1,75 0,75x2 =1
1 (hodc 1,375 0,75 175-1=05 1-1=0
khong trir 1) 1,375-1 = 0,75 ( 1 ' ’
. 0,375 :
S8 ha 2 1 0 1 1

Viy 0,6875,, =,1011,

V6i s6 c6 ci phén

ghép lai,

Vi du : Chuyén déi 21, 6875, sang he hai

| 4-GT DignTG CN

S& he mudi
21, -
0,6875

21,6875

'S¢ he hai
— 10101
—> 0,1011

- 10101,1011.

nguyén va phén 1¢ thi chuyén d6i riéng timg phén réi
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- 3.1.4. Ma hod cfic s6 hé mudi

O myc 3.1.3, ta d biét cach chuyén d6i mot s6 tiy he d€m mudi sang he
d€m hai va ngugce lai. ' -

Vi du: He mudi «——> Heé hai

60 <4 111100

Ta quen v6i h¢ d€m mudi nén hidu ngay con s6 60, khé hidu hay hiéu mot
cdch khé khin con s& 111100. Trong khi d6, méy ki thuat s& khong thé hiéu
con $6 60 ma chi hiéu con s6 111100, -

DE thyc hien phan giao ti€p ngudi - m4y (tinh), ngudi ta phii thyc hién mé
. hod cédc con s6 hé mudi, nghia la sir dung mot nhém ki higu dac biét d€ bidu
dién mot con s6,

Trong ki thuat, dé thyc hién chuyén déi c4c con s6 gita hai hé d€m mudi
va hai mot cdch ty dong ngudi ta ma hod cdc con s& trong hé mudi bdng cdc
nhém md k¢ hai (BCD: Binary - coded decimal).

Tir béng 3.1 ta cé thé trich ra bang 3.2. -

Bdng 3.2;
; _ Ma BCD
s§ hé mudi Trongsé 2'= 8 22=4 2'=2 2°=1
o 0 0 | 0 °
1 0 0 0 !
2 0 0 1 0
3 0 0 ! '
4 0 1 0 0
5 0 1 o !
6 0 1 1 .0
7 0 1 ! 1
8 1 0 0 °
9 1 0 0 !

Céc chir s6 he mudi t¥ 0 dén 9 déu dugc bidu dién (ma ho4d) bing céc
nhém 4 chir s6 trong hé hai. Do 4. chif s& dugc x&p theo cdc vi trf ting véi trong
$68-4-2-1nenmiBCD nay con goi 1a ma BCD - 8421 (hay mi BCD trong
s6 tu nhién). -
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Vidy:
Hé 56 mudi Bidu dién bing ma BCD - 8421

72 —> 0111 0010
: 319 » 0011 0001 1001
2004 — 0010 0000 0000 0100

V.v...

Day 1a kiéu vi€t con s6 theo hé mudi nhwng chit s6 0 + 9 duge mi hod
theo hé hai. Méi nhém ki hiéu goi 1a mot tir ma (code). Cdch m3 hod nay gitdp
ngudi va mdy déu d& dang ti€p nhan théng tin. Mot tir ma c6 sir dung 4 chit s6

trong he hai, con goi 12 mér tw bon bit (Bit).

Trong thyc 1€ ki thuat, doi khi trong s6 8421 t3 ra thiéu thuan lgi nen

ngudi ta cdn ding cdc ma BCD véi day trong s6 khéc, ching han 5121, 7421...

Ma BCD sit dung 10 t8 hop b6n bit ddu tien & bang 3.1. Ta c6 thé sir dung
6 t& hgp bén bit con lai trong t8ng s6 16 t8 hgp b6n bit. Khi d6, s& ¢6 cdc ma
Khdc: mi thira 3, m3 Gray. Ngoai ra, ciing c6 thé md hod nhé& tir ma nam bit.
D6 1a cdc ma 2 tren 5, ma Johnson, Ta khéng xem xét cdc ma nay.

3.2. CAC PHAN TU LOGIC CO BAN VA CAC CONG IC 56

- Xét mot cong tic: Trang thdi d4u ra dugc quy€t dinh bdi sy déng - mé& ciia
ti€p diém cila cong tic d6 (con goi la trang théi ro le).

- Ti€p diém déng: mach dien duge néi thong, c6 dong dien hoac c6 dién 4p.
- Ti€p diém m&: mach dien bi cit, khong c6 dong dién hoic khong c6 dién 4p

Nhu vay, d4u ra chi ¢6 2 trang thdi trdi nguge nhiu_l: Ithdn'g hoac khod. Ta
801 d6 12 2 trang thdi logic, ki hieu tuong dng la: S

1 - 12 trang th4i thong (déng ti€p diém)
0 - 1a trang thdi khod (mé ti€p diém) y S
Ché : 1 va 0 & day Ia céc kf hieu mic logic cht khong phai céc con s6
v6i ¥ nghia cda né. : : - .

~ Bién phdp ki thuat d€ thuc hien cdc gid trj logic phu thugc vao viec chon
cdc trj s6 vat If dé bidu dién. Thong thudng ngudi ta chon tin hi¢u the (hay
dién 4p) d€ bidu didn. - : S

Trang théi ddu ra 1am mach c6 dién dp goi 12 trang thdi c6 mitc ogic 1.
Trang thdi ddu ra lam mach khong c6 dién ap (hay dien 4p bing 0) goi la trang
thai c6 miic 16gic 0.
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Tuy theo di¢n the
mifc 1 12 diwong hay

‘am so v4i mic O, _ :

ngudi ta chia ra logic o l 0
duong va logic 4m r b
nhu hink 3.1. o o . N

Phuong phép J —L
logic dwong duge 2 . l

ding phé bién hon ~— T~

VA

LV

phuong phép logic
4m. Trong mot hé Hinh 3.1: Légic duong (a) va logic am (bJ
théng logic, ngudn 1a
ding hodc logic

duong ho#c logic am M : v
nhung ciing c¢é hé 6 12
théng logic dung thisi 5 ' ; 9 -
caA logic duomg va 4
légic am. 2 ' :
& mifc logic 1 khong o o o

phii 13 mot hing sd, _
dién 4p & midc logic ' . Al o
0 khéng ph i b&ng 0 Hinh 3.2: ﬁgfna:fgfiﬁﬁtgh’:ﬂ% i;;idggky thudce dién ap
ma gid tri thudc mét '

khoidng nao d6. Khoang nay con tuy :
thuoc vao dién 4p lam viéc cha he =~ UA
théng togic (hinh 3.2).

Khi ngudn nudi cia h¢ théng 10gic

: 1 0 1 1 0
1a 5V thi mic logic 1 la (3 =+ )V, 2.+ H ﬂ ﬂ
mufc cao (H - High) ; Mic logic 012 (0 - . _ ' >
+ 1,5V, 1a mic thap (L - Low). o '
Khi nguén nuoi cia he th6ng - yien 3.3: Bidu dién mic logic

logic ta 12V thi mic cao 13 (8 +  ~ bdngsin hidu xung
12)V, mic thip 1a (0 = 3)V. :

Mikc 1ogic 1 va 0 con cé thé bidu thi bing sy xudt hign hodic khong xudt
hién cha xung dién (hinh 3.3).

3.2.1. Phén tir AND (VA)
Dé hidu phin tit AND (VA), c6 thé xét mach trén hinh 3.4.
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R& rang rang, chi khi nao 4n nut

N1 déng thai v6i nit N2 thi ci hairole 1 | ¥
Rel va Re2 ciing c¢6 dién va ciing téc o) N ~
dong déng mach cho dén D sdng. s -
: Mach AND tuong tfng v&i mach | oL N o
ndi ti€p cdc ti€p di€m. ) > e E '
. e (Y)
Néu quy uéc: R :ﬁ :m . @D_,r

- An niit 1 logic 1 (X = 1), nha ra

la logic 0 (X =0) ; . Hinh 3.4: So d6 mach tiép diém
- Pen sdng 1a logic 1 (Y = 1), dén tuong duong véi ham AND hai bién
tit 1a logic 0 (Y = 0)

thi cdc kha ning 1am viéc clia mach (hay cdc trang thdi clia mach) cé thé t6m
tat thanh mot bing goi 1a bang chan 1 (Truth table) ciia ham AND (bang
3.3). D6 1a haim AND hai bién (hai cira vao). '

Vé6i ham AND hai bi€n, s& rang .
thdi bing 2° = 4 (co s6 2 chi 16 méi Bdng 3.3: Bdng chn lf ciia ham AND

bi€n c6 2 mitc logic, I va 0, s6 mii 2 chi hai bicn

10 s6 bi€n X hay s6 cira vao). Cuavao Cua ra
V& todn hoc, ham AND hai bién X | X Y
duge vigt dudi dang tich logic: 0 0 0
Y=X.X, (3.3) ‘1’ ; g
D6 12 ham Boole clla mach AND. 1 1 1

Phin tir thuc hién chiic ning cla
ham AND 2 bi€n con goi la céng logic

AND hai cita vao. Bdmg 3.4: Bdng chan If ciia ham

| | AND ba biéh
K x X, [ X 1 x, [ Y
) O N; ' 0 0 0 0
- E— 0 0 1 0

N.
. __.‘E.,-“- 0 1 0 0
0 1 1 0
._(’"’.s'ﬂ'oi’_@_ 1t | o | o] o
Rel Rez Re3 (V) ) 0

i ﬁ'r_—f;®—/ L I 0 0
| LN

Hinh 3.5: So dé mach tiép diém twong
diwong voi ham AND ba bié?:_
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Mot cich t6ng quit, c6 thé Suy ra mgt cich twong ty cho ham AND nhidy
bi€n, ching han ham AND 3 bigy. Ham nay c4:

- Biéu thitc ham Boole: Y = X. XX,

- Bang chan 1y: Bang 3.4

- 86 trang th4i mach: 2* = 8

- S d6 mach ti€p di€m twong duohg': hinh 3.5.

Ki hi¢u phdn X_ Ny xE |, x_ Y
_tir AND hay céng a) x,:D‘ X X }
logic AND nhe B

trén hinh 3.6.

P

Phin t& AND X, x_fa 1. x
€6 thé tao ra bing b) XzEDi x_). Y x,D
nhidu so dé bén % X3 %
din khdc nhay:

- Hinh 3.6: Cdc cdch ki higu phdn tit AND hai cita véo (a)
a) P M’f, tu ©va ba cita vao (b),
AND dang diot . _
So d6 nguyen If nhu hinh 3.7. Haj diét D, va D, mic theo so d8 anét

chung. Chi cdn mot dist nio d6 o6 th€ catdt am 1a dist do thong va khi thong'
s€ dit lén an6t chung (titc ddu ra Y) the

am (Y = 0) vi sut 4p trong didt coi nhu . A+uU
bing 0. Mudn diu ra c6 the duong bing "
nguén +U (Y = 1) thi ca hai dfu catst Dl

cia DI vd D2 (tic hai ddu vio Xxva X g L 4y
X,) déu phai c6 the duong hay duge diac :
déng thoi cic xung duong (X, = X, = _ D2 -
1). Lic d6, s& khong cé di6t nao thong  x »—|gg—! i

ca va th€ duong ciia nguén qua dién try

R dat vio ddu ra Y. So d6 hinh 3.7 thuc ,
hi¢n chite nang ham AND; logic duong.  Hinh3.7: Cng AND dung dict

b) Phdn tir AND diing tranzite b
Hai tranzito T1 va T2 (hinh 3.8) c6 chung tdi &mito 12 dien tra R.

Khi khong c6 the duong & ddu vao X, (X, = 0) thi tranzito T1 thong. Khi
¢6 th€ duong (hay xung duong) & ddu vao X, (X, = 1) thi tranzito T1 khod. Sir
thong - khod ciia tranzito T2 duoc gidi thich tuong tu. '

Tir d6 suy ra: ddu ra Y chi c6 thd dvong (Y = 1) khi ¢4 hai tranzito TI vi
- T2 méc song song nhau cing kho4, nghia 12 cdc ddu vao ching ¢6 the duong -
(hay xung duong) (X; =X;=1). Trudmg hgp mot trong hai dda vio c6 the am




(X, = 0 hoac X, = 0) thi +Uu
tranzito tuong (ng s&
thong va ddu ra Y s3 c6
th€ am (Y = 0).

Ké& qua xiy ra
twong ty khi ci 2 diu
vao ¢6 th€ am (X, = X
=0) > (Y=0). X

So 46 hioh 3.8 thuc
hién chiéc nang ham
AND, 16gic duong.

c) Phdn t¥ AND _
diang IC Hink 3.8: Cdng AND dang transistor

IC (vi mach hay
mach tich hop - Integrated Circuit) 12 m¢t mach dién duge ché tao lién trong
mot khéi vo rén; kich thuée nho, c6 cic ddu vio va ddu ra 1a c4e chan IC
(pins) € n6i v6i mach ngoai. ' o

Hinh déng phé bi¢n ben
ngodi clia mot IC nhyr hinh
3.9 14 mét khdi chit nhat det
c6 hai hang chan. S8 chan c6
thé1a2.4= 8,2.7=14,28=
16 hoic hom. Ciing ¢6 IC c6
dang kh6i vubng det. Thiy tu
chan duge tinh tir ddu chim a)

@ mit trén hoic tit vanh

khuyét theo chiéu nguge ' 14 I'73 16
chiéu kim déng hé khi nhin 29 P 13 2 4 P 15
tr trén xubng (Top view - 39 P12 3 9 P 14
TV) (hinh 3.9b, ¢). 49 (O 4 O o ::
Cic IC dugc chia thanh ; : | ;0 : : : 1
h?i loai chinh tuy theo tin 2 d L - [ 10
hiéu vao, ra: 8 d o
- IC tuyé&n tinh (linear): - b) - <)
tin hi¢u -vio - ra thay déi . '
lién tyc theo thdi gian. Tin >
hiéu nay codn £o1 1a tin hi¢u Himk 3.9: Hink ddng phd bién cia IC (a) va cdch dént
tuong ty (analog). chdn IC théo vanh khuyét (b) va theo ddu chdm {c}

- IC 58 (digital): tin hi¢u vao - ra chi ¢6 haj gid trj ing vdi hai mic logic 0
va logic 1. Tin hiéu nay 12 gidn doan theo théi gian. -

55



Cédc cdng lbgic thugc cde IC 56 - _
Theo linh kién duge sir dung, cdc IC hién luu hanh duge chia thanh nhiéu loai:

- Loai TTL (Tranzito - Tranzito Logic): nhu céc IC ho 74.. Mach ndy téc
dong nhanh nhumg tiéu thu dong I6n, Nguén nuoi IC ho 74..1a 5V + 10%.

- Loai C-MOS (Cf;mplementary Metal Oxide Semiconductor): Thudc loai
nay c6 cdc IC ho 40.. Mach nay téc dong khong nhanh béng TTL nhung tiéu
thu c6ng sust nhd hon. Nguén nuodi cdc ICho 40.. 1a (3 + 15)V.

- Loai RTL (Resistor Tranzito Logic): Loai nay chi diing tranzito va dién
trd. _ ' : - '
- Loai DTL (Diode Tranzito Logic): 12 IC loai RTL c6 thém di6t & cdc ddu vio.

- Loai HTL (High
Threshold Logic): 1a- mot.

- bi€n thé cta loai DTL, dé N\
tao ra mdc d chéng tap am | j)_l | ':|)J | E‘)—'
cao, thuan tién cho cdc dng ) )
dung cong nghiép. _ |——r—D - _

- Loai ECL (Emitter M l ST T l
Coupled Logic): C4c loai IC 8/ 7408 /7411
tren (TTL, RTL, HTL, DTL) . | e
¢6 nhuige diém chung 12 16¢c o o_p o o e W B
do tdc dong khong that ' :
nhanh, do céc tranzito trong ) D
ching dugc didu khién dén { I:I |
ch€ do bio hod nén ting '/ED]"“"’ ’“““"”l
thdi gian cham tré. Mach /4081 4/4082
ECL st dung cédc tranzito
lam viéc & ch& do khong bio

hod nén c6 t6c do tic dong
rdt nhanh, Mach c6 cfu tric
tuong d6i phic 1ap.

- V...

Vi du: _ : _ .

IC 7408 gém b6n cdng AND hai ddu vio (hinh 3.10a)
I1C 7411 gbm ba céng AND ba ddu vao (hinh 3.10b)
IC 4081 g6m b6n céng AND hai ddu vao (hinh 3.10¢c)

IC 4082 gém hai céng AND bén d_ﬁu vao (hinh 3.10d). IC nay c6 hai chan
56 6 va 8 khong diing.

Hinh 3.10; Céc IC céng AND
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3.2.2. Phén tir OR (HOAC)

N
Bdng 3.5: Bdng chan it ham o F_E"l;”-. |
hai bién

D

Hink 3.11: Mach tiép diém thue hign
chuc ndng ham OR hai bién

Mach ti€p diém thyc hien chic nang ham OR (HOAC) nhu tren hinh 3.1 1.
D¢ dang giai thich chie ning OR (HOAC) ciia mach: chi cdn &n niit N hodc
4n nit N2 hoac #n c4 haj niit thi dén P déy sing. :

Mach OR tuong g véi mach song song céc tiép diém. C4c trang thii cé
thé clia mach 13 22 = 4 va ¢6 bang chan If phy bang 3.5,

Phuong trinh ham OR hay 1dng logic 1a:
Y=X +X, (3.4)
K hi¢u phdn tir OR nhv tren hinh 3.5 '
a) Phdn tit OR ding diot

. . Dy
X Y X — Y X HNh Y
. . Dy
X —] 21 Y Y

_q |

Hinh 3.12: 16 higu phdn 4t OR hai it vao Hinh 3.13: Cdng OR ding disy

X;
Xz . X —,

Haij di6t D1 v3 D2 mic theo so d6 catsi chung (hinh 3.13). Khi khong c6
Xung dwong vao ddu vio X, X, thi ddu ra Y c6 the 4m (Y = 0). Khi mot trong
hai ddu vao hoic ¢ hai a4y Va0 ¢6 the duong (hay xung duong) thi dist tuong
Ung s& thong va d4u ra Y s€ ¢6 the duong (Y =1 '
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b) Phdn 1y OR ding tranzito

Hai tranzito TI
va T2 méic chung tai
- emito 12 dien try R
(hinh 3.14). Khi ddy
vao X, khong c6 the
duong (xung duong)
thi tranzito T1 khos.
Khi ddu vao X, ¢6 the
duong (xung duong)
thi tranzito T1 thong.
Sy thong-khod ciia
tranzito T2 duogc gidj
thich tuong ty,

Nhu vay, chi c4n
mot tranzito théng
hoic ci hai tranzito théng
thi ddu ra Y c6 the duong
(Y=1).

¢) Cdng OR ding IC

Mot s6 vi dy vé céng’

OR diing IC bidu thj tren
hinh 3.15:
IC 7432 chga ben
c8ng OR hai cira vao (a) ;
IC 4071 chia bep
cdng OR hai cira vio (b} ;
IC 4075 chita ba céng
OR ba cira vao (c) ;

IC 4072 chdta hai cng
OR b6n cira vao ¢d) ;

+U

Hinh 3.14: Cdng OR ding tranzito

+3V _ +{3+15)

+(3+15)

bdg71 I d/a072 1

Hink 3.15: Céc cdng OR ding IC

3.2.3.Phin tir LAP (YES) hay DEM (BUFFER)

So d6 hinh 3.16a cho ¥ nghia vé phdn
tir LAP. Khi 4n niit N, role Re s& tdc dong

va dong ti€p di€m, den P sdng. Khi thoi §n

niit N, role Re thoi tic dong va den D tit,

- Phép lap trong mach ti€p diém tuong duong

vdi ti€p diém thuomg mg.
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X Y
0 0

1
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Bang 3.6 1a bang chan If cha phdn t&r YES va ki hieéu cia phdn tx YES
dugc biéu thi & hinh 3.16b. o :

Re (¥} 8 B |, _ S _._}

) b)

:
é

Hinh 3.16: So 48 mach tiép diém tuong duong voi phdn 1k YES (a) va ki ki¢u phdn tit YES (&)
Ham Boole cta phén rir YES 1a: '
Y=X (3.5)

S0 d6 nguyen 1i mach YES ding didt hodc tranzito nhu trén hinh 3.17,
+U

+U

)

Hink 3.17: So 48 nguyén i mach YES ding dist (a) va tranzito (b)

Hinh 3.18 12 50 d6 minh hoa mdt IC S lepz g 09
chtra cdc céng Buffer. D6 12 céc b dém -
khong dio. Céc buffer c6 thé ding d€ _
mé& rong ddu ra (hay nhan ddu ra) nhu ]'q] ['q'l rq'] .
hloh 3.19 hojc ding dé ghép ph6i -+ Ty oty
(interface) giira céc IC khic nguén nudt  +(3+15

tr CMOS sang TTL (hinh 3.19b). Hinh
phia du6i 1a mach ti€p diém tuong img.

" Hink 3.18 : IC 4050
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+(3+15) V : W

32
—
5 4
- CMOS 32 TTL
INFUT Ll OUTPUTS '
7.6 _
— L 1 1
" ’r’ +12v O\F
N ) A
-
] o
Re - D ° -m 1
il ﬁ®t—
Re by
<1 ® ' - 220V ov
J Re By
S

» Re 8 b
i
a) b)
Hinh 3.19: B md réng ddu ra (a) va 8hép phdi ding buffer (b)

3:2.4. Phén tir DAO (NOT)

Phdn tir DAO cdn goi Ia phin tir KHONG hogc phén vir DAO CO DEM
(invcrter_ buffer, thudmg viet 13 inverter),
Trang théi logic ciia ddu vio va

, B - 7 hdan If cia phd tr NOT
ddu ra ciia phin tir DAO ln6n nguoc dng:’_' Bdng chan ‘.map gl

nhau nén phén tir nay c6 bang chan If Y
nhu béng 3.7 va ham Boole bidu thi 5 ,
phép phii dinh (hay nghich dio) 1a: . , 0

Y=X. - (3.6)
Mach ti€p diém lam nhiem vu phén tr dio nhu trén hinh 3.20a. Tin hieu

vao ludn duge bign déi thanh tin hiéu ra d6i 14p, nghia 12 r& thanh phén bu
hay phédn phi dinh ciia tin hi¢u vao. Binh thudng, khi chua #n nit N (X =0)
thi dén D séng (Y = 1). Khi 40 niit N (X = 1), 10 le Re tic dong, ti€p diém
thuémg déng ciia role m& va den D tdt (Y = 0). Phép phii dinh trong mach ti€p -

diém tuong duong véi ti€p diém thudng déng.

Ki hiéu céng NOT (hay INVERTER) nhv trén hinh 3.20b. Céng NOT diing
Lranzito c6 thé thyc hién theo so d6 tren hinh 3.21. Khi cho xung duong vao ddun

nghia 12 tin hiéu ra 13 phi dinh ciia tin ki¢u vao.
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a)

=
', -

b)

Hinh 3.20: So d6 ham NOT cé riép diém (a) va ki hiéu ham NOT trén so dé dign (b)
Dé st dyng céng - NOT +U '

_ trong IC, c6 thé 15y c4c IC:

- 7404 v6i 6 cng NOT,
nguén nuodi 5V (hinh 3.22a)

- 4049 v6i 6 c6ng NOT,
ngudn nudi (3+15)V (hinh 3.22b).
Phén tlr NOT c6 thé tao ra
nhd diing tranzito trudng loai
MOSFET kiéu bd (CMOS:
Complementary  Metal-Oxide

Semiconductor).

CMOS 12 loai cfu
tric  ding mot
tranzito ¢6 kénh'

dan loai P két hop
vdi moét tranzito cé

kénh din loai N

nhu trén hinh 3.23.

Céc  tranzito
kénh din loai P va
N ¢6 cfu tric lam
viéc tuong tv nhau
(nh& cAm tng dien
& cyc cira).

Clu tric co
ban cta CMOS 1a
mdt céng NOT

(hinh 3.24). Khi .

diu vio X co the
dm (-U), tranzito

+3V

+(3+15) V :
a) 7404 b) 4049
Hink 3.22: Cdc IC voi céng NOT

Kéoh N Kenh P
Hink 3.23: Cdu triic cia CMOS
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kénh P din mach, tranzito kenh N kho4,
la OV, tranzito kénh P khod, tranzito ken
- U). Viluén luén cé mot tranzito khod n

ddu ra Y = 0. Nguoc lai, khi ddu vao
h N dén mach, do d6, ddu ra & mifc (-

€n cong sudt tieu thu r4t nho.
U i

.5
G P Kenn Ny
1

(::h }Hm e
T e

Hinh 3.24: Céng NOT logi CMOS
Chi ¥:

- Ham YES va ham NOT 1a cdc ham mot bi€n (mot cira vio)
- Céng AND va cén
YES (hinh 3.25).

Tir cac phdn 1&r co ban trén, ¢6 the .tao ra céc phén tir logic hén hop khéc va tir de,
viéc tao dung céc he 16gic thuan tien hon,

Sau day 1a mot 56 phén tir 16gic hén hop thong dung :
-3.2.5. Phén tit NAND (VA-KHONG)
Phdn tir nay thyc hién

Hinh 3.25: Tgo cong YES it céuy AND hode OR

8 OR khi n6i chung céc céa vao c6 thé chuyén thanh céng

phép phis dinh clia AND (tich 10gic) nen biéu thc

Boole 1a: _
Y=XX, "_'RT"‘S(_:‘ 3.7
Bang 3.8 1a bing chan I ciia phan tir NAND. Pdu ra Y 1a dio so véi bang 3.3.
K . ' A +U
o0 LN e i | Rz
s {E_' 3 ' Dl v
Rel v : _
——— 1F ‘—/—_®D_J( ) X .
" Re2 _ . ’_K—
a) b)
Hinh 3.26:

S d6 mach tiép diém (a) va khong tiep diém (b) cia ham NAND
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Mach ti€p diém thyc hién chtc ning ham
NAND nhu hinh 3.26a. Dén D tét (Y = 0) khi sn  Bdng 3.8: Bdng chan li ciia

ca hai nit &n N, va N, (X, =

thite (3.7), phdn tir NAND twong ¢ng v6i OR cia

hai phan tir NOT (hai ti€p diém thudng déng méc
song song). Hdy so sdnh ki hinh 3.4 va 3.26.

Mach khong ti€p diém thyc hién chic ning

- ham NAND nhu trén hinh 3.26b. Khi ca hai ddu

vao X déu c6 xung duong (X, = X; = 1) thi

X, =

tranzito T s& thong, vi th& base duong. Pdura Y

s& c6 th€ am (Y = 0).

1). Nhu biéu cdng NAND
X1 x2 Y
0 0 1
0 1 1
1 0 1
1 1 0
+5V +5V
D D

—_

X| . x.i_ & 4 ¢ M = R = 4} ST R N e - 1=
Y LY i
X :I>; Xy | o/ 7400 b/7420
' - 315V (B3+15)V
xl — Y"ﬁ! I_LI>J LGJ_/ ) H}l
v /'rD1 & el
c/4011 d/4023 l
Hinh 3.27: ¥t higu phdn 1k NAND Hinh 3.28: Vi dy vé cdc IC chita céng NAND _
ha:’_cai‘ar'vdo _ U

Hinh 3.27 1a ki hiéu cta T
phan tir NAND hai cita vao.

Hinh 3.28 cho cidc vi . & ' :Js' .

- - (X1) 5; : 3
du v& IC phé bién chda = /_.G‘_I - —G_’P_I 7
céng NAND. PTll_LD‘ H b,

Céng NAND dugc tao ' — o o\
dung td CMOS nhv trén (x,) Gl gy Y=XiX:
hinh 3.29. Li luan nhu 7 N| L' s =X+ X3
mach NOT (hinh 3. 24) ta ‘ )
thdy khi tranzito kénh N Dz
lam viéc thi tranzito kénh G-

P ngung vi nguge lai. Khi - NI

mot trong cdc ddu vao

hodc ca hai c6 th€ thép, thi _

tranzito kénh N tuong tUng Hinh 3.29: Cdng NAND diang CMOS
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khod vidduray khong thong xuén

_ g mit nén Y c6 thé cao (Y =1). Khi X =
X;=1thiT,, T,thong va Y = 0, : ' o

3.2.6. Phén tir NOR (HOAC - KHONG)

Phén ur nay thye hién phép phi dinh ciia OR (t6ng 16gic) nén bidy thiic
Boole 1a:
Y=X;+X,=X,X, (3.8)
+U
(Xl).L G
1'1:,
(X2) G
A 71

T3
Y=X+%
| N N
. _ T2 | T4
e _

b) o)
Hinh 3:30: Mach thuc hién ham NOR

Bang 3.9 1a bang chan If ciia cng NOR. Mach ti€p diém thyc hién chie

nang ham NOR nhu tren hinh 3.30a. Dén tit khi 4 ngt N, hoac N, hoac ci

hai niit.

Bing 3.9: Bing chan it X Y X Y-X7%,
ciia cong NOR X _| Xz

Y
% | %
] 0 " ' -
1 X v X121 Y =X,
0 1 0 N Y= .
X3 —] ’ 2
1 0 0 »
| 1 1 ] '

Hink 3.31. M higy ciia phdn tir NOR

Mach khéng ti€p diém thyc hién chéc ning haim NOR ghy trén hinh

3.30b. Chi cdn ddu vao X, hoic X, hoic ca hai c6 xung duong 1a tranzito T
thong, ddura Y 53 c6 th€ am (Y = 0). . :



~duong (hodc X, hosc X3) hodic ca hai ddu vao déu c6 thé€ duong thi hoac T,,
hoac T, hoic ci T,'va T4 thong mach va ddura Y = 0, Khi ca hai ddu vao X, =
X, =0thi T, va T, kho4, con T, vaT,thongnén Y = 1.

Hinh 3.31 1a ki hiéu clia phédn t NOR
Hinh 3;1::3 12 nhitng vi du vé cc IC chia céng NOR
Gogv- T

Far 5v
Q.0 ol n_ton o 0 Q0 0 Fal Fa 0 Fa i
D D )

LU r L+ L) =) L) L)

a/4001 .. b c/7427

Hinh 3.32: Vi du vé cde IC chia cdng NOR

~ 3.2.7. Cing HOAC LOAI TRU

y 4 y
(Xl).LNI r X] Y,
- — — XX
T (&l [ %, 1=

X;
N "

B Ty 5_ -

2 Y= XX +X%

Rel Re2 XX - Xi®Xx

. )
FIr3e—] ¢ Q> |
Rel Re2

| L s Y

Xz
= X0X X v
X + XX xsz—

) _ )
Hinh 3.33: Mach thye hign chitc ndng ham XOR (a, b, c) va ki hiéu phin 1t XOR

SGT BignTI CN [ 4



D6 14, khi hai ddu vio déu c6 mitc 16gic 1 thi ddu ra ca c6ng OR ¢é mlm
logic 1, con ddu ra clia c8ng XOR cé muc logic 0.

Bdng 3.10: Bdng chdn li ' )
cong XOR +5V (3+15) V

X, | % [ ¥ )|—“DJ )I_LDJL((J_/
o | o] o ]_rD

o (o] 1 - Pl |
! 0 L a/ 7486 b/a031 l
1| 1| o

Hinh 3.34: Vi du vé cdc IC chita cdng XOR

Vay, c6ng XOR chi c6 l6gic 1 & ddu ra khi céc ddu vao cé cdc mirc 16gic
khéc nhau. Khi cdc ddu vido c6 cling mitc 16gic (hodc cling 0, hoic cing 1a 1)
thi ddu ra luén cé mic logic 0.

Biéu thitc ham Boole clia cdng XOR la:
Y=X,0X,=X,X,+XX, . (39

Mach tiép di€m thyc hién chiic ning ham XOR nhuv trén hinh 3.33a. Mach
khong ti€p diém clia XOR duge tao ra tir cdc phén tif 16gic co bin nhu trén hinh
3.33b hoic tao ra tircdc céng NAND nhu trén hinh 3.33c¢. Céc két qua logic &
ddu ra c6 dugc nhd sir dung céic biéu thuc ham Boole di biét vdi luu ¥ :

XX =0 (3.10)
Hinh 3.34 13 hai vi du vé IC chita céng XOR.

3.2.8. Céng PAO HOAC LOAI TRU

Céng DAO HOAC LOAI TRU (XNOR = EX NOR = EXCLUSIVE NOT
OR) cdn goi la céng ddng tri véi bang chan 1§

12 bang 3.11. Bdng 3.11: Bdng chdn li
Pdu ra Y 1a ddo lai cha dﬁu ra XOR céng XNOR
(bang 3.10). _ ,‘(-1 X, | ¥

Céng XNOR c6 rm’:c l6gic 1 & d4u ra chi
khi cdc ddu vao cé ciing miac logic (hoic
logic O, hodc logic 1). Khi cdc ddu vao c6
mifc logic khdc nhau thi ddu ra luén ¢6 mic
logic O.

e T =
- D a0
- 0 O -
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Biéu thitc ham Boole la:

Y=X ~X,=X,®X, =X,X, +X X, C(3.11)
(O o '

o A N
(%) LNz X;
oot e | )
e W | s
Rei Re2 '%’ X3

a)

c)
X,

XiXa
Xz — .
b) i ’ XIXZ +X]x2 = )

‘—|>O_— X Xz 1~ X
—DOXL

Hinh 3.35: Mach thuc hién chirc ndng ham XNOR (a, b} va kf hiéu céng XNOR (c)

- . 5V (3+15)V
Mach thyc hién chic nang p_0 o o o

ham XNOR phv hinh 3.35a. S¢ | LJ¥ )

d6 c6ng XNOR khong ti€p diém | ) D
~dugc tao tir cdc phén tir 16gic co ' |’T.D’| /jEj

ban nhw hinh 3.35b. ki hieu céng >~ ° > v v l o

XNOR ahu hinh 3.35¢. 74726

Cic IC chita cdng XNOR
duogc vi dy trén hinh 3.36.

b/4077

Hinh 3.36: Vi dy vé IC chita cdng XNOR

3.2.9. Mot s6 Iuu y khi sir dyng IC chita céng logic

Cdc chan ra cha IC ding dé n6i véi mach ngodi, c6 chan 13 ddu vao, ¢
chan 12 ddu ra. Nhu IC 4082 chifa hai céng AND bén cira vio & hinh 3.10 ¢6
cac chan ddu vao 14 2-3-4-5-9-10-11-12, céc
chan ddv ra 1A 1-13, c4c chan ngudn la 7-14
va hai chan khong dung 13 6-8. C6 thé v& lai
IC 4082 nhu hinh 3.37, trong d6 khong v&

cdc chan khong sir dung va cdc chan nguén. :

At b

Khi sir dung IC, ta phai luu | H
- N&i ding, du chan nguén . T2
- Khong ndi céc chan b ciia IC |
- Khong n6i cic chan ddu ra khong ding

Hinh 3.37: Cdc phdn tit AND trong
IC 4082
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- Phan-tr doc 13p ndo trong IC khong ding thi khong néi céc chan vio va
ra cia phdn tir d6. Nhu trén hinh 3.37, néu c6ng AND phia dudi khong ding
th khong néi vao mach cdc chan 9-10-1 1-12-13. ' : -

- Céic chan ddu vio khong ding thi khong dugc bd khong ma phai ndi vao
mach tuy theo ting trudng hop cu thé. Néu mot chan vio khong duge néi, né
¢6 thé bj nhifu hojc ty dong chuyén 1en mirc logic t. D6 1a diéu phai tranh.

C6 ba trudng hop cdn dé cap:
1. Chan vao khong ding phai néi dé tao mitc 16gic 1 hay mic logic O tuy
theo vai trd clia né.trong mach.

Céng AND:

Nhur hinh 3.38a, céng AND ba cira vao X,-X,-X, c6 chan vio X, khong
dung thi khéng dwge bd limg ma phai néi nhu hinh 3.38b hodc 3.38c. Liic dé,
cng AND ba cira vao s& gidng nhu c6ng AND hai cira vio.

Khong bao gi¥r n6i chan vao khong diing ctia c6ng AND nhu hinh 3.38d vi
ddu ra s& luén & mc logic 0 (doc 8id c6 thé ty suy két qua).

d) X, — Y
X3
X
X
Y x, Y g x; Y
X X
Ny xj' )Y
X X, =X

e} X, Y X
1

X Y
X3 : X

Hink 3.38 : Cdch néi chan vio khong ding ciia cong VA va HOAC

Céng OR; Nhu hinh 3.38¢, céng OR ba ciia vio X,-X;°X, c6 chan vao X,
khong dung thi khong dugc bd limg ma phai n6i nhu hinh 3.38g hodc 3.38h.
Liic d6, cdng OR ba clra vao sé& giéng nhu céng AND hai cira vao.

_ Khong bao gi®r n6i chan vao khong ding ciia cong OR nhu hinh 3.38e vi
ddu ra s& luon & miic 1ogic 1.
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2. Khi mot chan vao ciia céng AND binh thudng phii & mic logic 1, con
* khi lam vi¢c phai dua v8 mic logic O thi khong dudc ndi nhu hinh 3.39a vi khi
khong 4n nit chan d6 s& bi "treo Img" ma cén phai n6i nhy hinh 3.39b. Khi dé,
chan s& c6 mifc 1ogic 1 lic binh thudmg, cdn khi 4n nit N s& ¢6 miic logic 0.

Véi IC ho 74.. thi R thudmg la 4,7 kQ
V6i IC ho 40.. thi R thudng 12 (4,7 + 22)kQ.

Céc gid tri dién tr& chon phai didm bao nguén khong bi anh huéng khi &n
nit N,

R
N N
L ] ¥ ;D_c_ X v
a) b}

Hink 3.39: Cdch ndi chan cdng AND cén chuyén tix Iogic I vé logic 0

3. Khi mot chan vao cita céng AND binh thudng phai & muc logic 0, con
khi lar: viéc phédi dua vé miic logic 1 thi khong thé twong ty nhu trén ma néi

theo hinh 3.40a vi mic 16gic O s& khéng dim bio tin cdy. Cin phai néi nhu
hinh 3.40b.

a) b)

Hinh 3.40: Cdch n6i chan cdng AND cdn chuyén 1 légic 0 lén logic I

Tém lai, tir mot s6 céng 1ogic nay c6 thé ghép néi dé chuyén thanh mét
cdng 16gic khdc. Ban doc cé thé ty suy ludn trén hinh 3.41. -
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Hinh 3.41: Mot vai cdch chuyén ddi cdng isgic

3.3. CAC MACH LOGIC 16 HOP

Cic mach 1ogic t hop (Combinational Logic) thudng dugc ché tao dusi dang
IC. Mach dugc c4u triic o c4c cdng l6gic nhim thyc hién mot chic ning nao dé.

- Trong cdc khau bién ddi tin tic, mach logic t6 hop thyc hien céc chic
ndng md hod, gidi m, chuyén déi tir ma hé dém nay sang mi hé dém khéc.
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- Trong cdc khau gia cong tin tic, mach logic t6 hop thuc hién céc chie
ning tao ham, chon kénh, phan kénh, lam céc phép tinh s6 hoc.v..v...

Ta x€t mot s6 mach l6gic t6 hgp don gian va thong dung nhit.”

3.3.1. B6 ma ho4 (Encoder) s6 thap phan sang nhj phan (ma hod
BCD) _ | '

Xét he nhi phan BCD-8421. Trong h¢ nay, theo bang 3.2, mudi s6 0 = 9
duge biéu thi qua céc s6 nhj phén bén bit va c6 thé viét lai nhu bang 3.12.
" Bdng 3.12

Hé dém mui Ha dém hai
S5 thap phan M BCD - 8421

]

—a000ococo0oll
COmMawaocoaodP
c:o-n-aoo-.s.doo?
L =~ RN S S -

ODONOO hwnao

Dé mi hod 56 thap phan thanh md BCD-8421, ta ding so dé nhu hinh
3.42a. S0 46 ma ho4 c6 mudi ddu vao va bén diu ra. Binh thudng, cic ddu vao
c6 mifc 10gic 0, cdc ddu ra &.b6n cdng OR c¢6 mic logic 0. Khi cdn ma hod s6
thap phan nio thi ddu vao tuong ting phai dua Ién mitc l6gic 1. Ching han, khi
ma hod s6 5 thl ddu vao.5 cé mitc l6gic 1, céc ddu ra ciia b6n cbng OR s8& c6
mic: A;=A,=0; A, = Ay =1, nghiala: 5, = 0101,

Bdng 3.13: Bing chan If b$ md hod nhi - thdp phdn BCD-8421

. Péu vao Péu ra
01112 3 |4|5]|6|71s8]a9 A, | A, | A | A,
1]ojofofo]o]o oJojolo oo o
oOl1]ofolo|ofo|lof|ol|ol o 0 0 1
Cfoft1lofojo|oflo|lbo]|olo 0 1 0
Ojlofo |10 |ofolo|lojolo 0| 1 1
ocfoJofo|1]lo]lo|o!lo]es 0 1 o | o
0Ofojojojof1|ofo|lolo]l o1 0 | 1
0iro0rofojo|of1fofofof]o]| 1 1 0
01ojofofofofo|l1fo0f{o] o 1 1 1
o lojJo]Jof|lo|lol|o]! o 1o 1 0 0 0
0O /ofofolo|lo]lo|o |01 1 0 0 1

-]
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"~ Ché ¥: Cdc dfu vio I3 khéng ddng thoi, nghia 12 khong bao gi¥r d€ xay ra trudmg
hop ¢6 56 ddu vao 1a 2 (hoac 16n hon 2) chng c6 mite logic 1.

Bang chan 1f b0 mi ho& niy cho trén bang 3.13. :
Ciing c6 thé ma ho4 theo so d6 hinh 3.42b. § so d6 nay, binh thudng céc
ddu vao c6 mic logic 1. Khi mi ho4 s6 thap phan ndo (ddu vao chuyén vé& misc

10gic 0) thi ddu ra twong tng sé chuyén vé mic l6gig 1. Bing chan li ciia so d6
~ cho trén bang 3.14. '

| T

‘ &
1

SRR

a) b)
Hinh 3.42: Mgch md hod h¢ thdp phdn bdng ma BCD - 8421

Bdng 3.14:
Piu vao - Dfura
0| 1 |2 3|45 [e[7][8]ollAlalala
0 1 1 1 1 1 1 1 1 1 0 0 0 0
1 0 1 1 1 .17 1 1 |1 1 g 0 0 1
1l v o (11111 ]l1]1]e o] 1]o
Tl vt o v feprfe|rf1llo]o|1]|1
11 1 -1 1 0 1 1 1 1 1 0 1 0 0
1 1 1 1 1 0 1 1 1 1 0 1 0 1
1 1 1 1 1 1 0 1 1 1 0 B | 1 0
1 1 1 1 1 1 1 0 1 1 0. 1 1 1
1] 1 1 111|101 1 0 0 0
1 1 1 1 1 1 1 1 1 0 1 0 0 1

Y

]
I



Ay
7 X

» » A +5Y Ay 3 02 100 Aj,

X ‘F(KK"( A

FETFF ) N 74147
FLEFL A T

Hinh 3.43 : Ma trgn dit ma hod ' Hinh 3.44: IC md hod
hé mudi sang BCD - 8421 hé mudi sang BCD - 8421

C6 thé thay céc phin t&r OR & hinh 3.42 bing c4c di6t (goi 13 ma tran di6t)
nhu so d6 mach md hod trén hinh 3.43.

IC ma hod hé dém mudi sang hé BCD - 8421 duge vi du trén hinh 3.44 12
IC 74147. Bang chan lf ciia IC nay 12 bang 3.15.

Bdng 3.15:
Péu vao : Ddura
t 2|3 a]sTelrs]ol|ala/]a/]A
R R E 1 1| 1
G 1 1 1 1 1 1 4 1 1 1 1 1]
1 0 1 1 1 1 1 1 1 1 1 0 1
1 1 0 1 1 1 1 1 1 1 1 .0 0
1 1 1 0 1 1 1 1 1 1 0 1 1
1 1 1 1 ) 1 1 1 5 1 1 0 1 *0-
1 1 1 1 1 0 1 1 1 1 0 0 1
1 1 1 1 1 1 0 1 1 1 0 .0 0
1 1 1 1 1 1 11 0 1 ¢ 1 1 1
1 1 1 1 1 1 1 1 0 0 1 1 0

Tir bang nay ¢6 thé thdy, binh thudng céc ddu vao cé mic logic 1. Khi
mot diu vao s6 thap phan ndo d6 chuyén v& mic 16gic O thi cdc ddu ra sé biéu
thi s6 nhi phan 4 bit tuong ing vdi s6 thdp phan dé nhung véi cdc mitc 16gic
nguge lai. Vay, cdc ddu ra phai dwgc ndi vai cdc céng NOT dé c6 két qua nhu
bang 3.15.
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3.3.2. B6 gidi ma (Decoder) nhij phan sang thap phan.

?As ?Az ?\l "
As A Ay Ao

Az Az Ay Ay

A AR oA KA R A
Hinh 3.45: Mach gidi md BCD - 8421 = [0

O = 0000, > 0= AsAzA) Ao
Lio = 0001, - 1 = AsA:AiA,

210=0010, > 2 = AsAzA, A0

8,0 = 1000, = 8 = A, A2 A Ao
9:0=1001, 5 9= A,A:AA,

ISR AR

Bo gisi ma ding dé
chuyén déi tr ma nhi phan
(cu thé 1A mid BCD - 8421)
sang mé thap phan. Mudi chit
s6 trong hé thap phan tvong
tng v6i mot t6 hop 4 bit véi
hai chit s§ (O va 1) trong he
nhi phan BCD nén bd gidi ma
nay c6 4 diu vao va 10 ddu
ra. Bang 3.16 la bang chan li
cua b gidi ma nay.

Theo bang 3.16, ta thdy
ting v6i mdi con s6 (4 bit) &
m& BCD - 8421 chi ¢6 mot
con s6 duy nhat clia hé muoi.
Viy, mach gidi mi c6 dac
tinh ham AND va cé thé viét
dudi dang ham logic: ~

Whh k98T

D 7442

SR " L * B - Ml < B + R ¢
6 1 23 4 5 ¢

VI 1 A A A Ay 8

0.0 __ n 0, 00

D 4028

L L * . -
4 2 0 79

6

L g

Hinh 3.46: 1C gidi md BCD - 8421

- 10



Mudi mach AND trén tao thanh mach gidi mi nhu trén hinh 3.45. Vi du
diu violaté hop: A;=0; A, =1; A, =1; A, =0 thiddura tuong tng s6 6 cé
mifc 16gic 1 vi b6n ddu vao c6ng AND; déu cé mitc 1ogic 1.

B¢ gidi mi con 56 hé d€m hai BCD - 8421 sang con s6 hé dém mudi cédn
goi 12 bo gidi ma 1 trong 10 (1 - of - 10 Decoder). Cic IC giai md 1 trong 10
dugc vi du trén hinh 3.46 1a IC 7442, 4028...

Bdng 3.16. Bdng chan If cda bg gidi ma BCD - 8421 sang hé 10

Biu vao Péu ra
A, A | A (A o1 213 als5Te] 78] o
o fojo|o]1|lo|lof|olololo|[o]ol o
o | o | o 1t |lo]1 {0 |lo|o|lo]|lo|lo|ofo
o | o 1 0o Jojo|1!o|lo|lofololo]lo
0 | 0 1 1folo|o|1]|/olo|lo|lo]lolo
0 t]ofo]lolojo|lo{1|lo|lo|lol|loio
0 1 ].0 tjJolo|lojo|o|1}t0]0]o]lo
0 1 1 ofo|lolo|lojoef[o|1]lo0]lo]o
0 1 1 1 lotoflolo|lo|lo|lol|1]0]o0
1 0 0 0o Joj|o|lojo|o|loto|oi1]|o0
1 0 0 1t lo|lo ;o |ojo}fo|lo|ol| o1

3.3.3.Bo chuyén déi ma BCD - 7 thanh

D¢ biéu thi cic chit s6 1 0 + 9 trong he d&m 10 hay tir 0 + F (trong h¢
dém 16) (xem bang 3.1), ngudi ta thudng sir dung tap hgp 7 thanh ph4t sing,
ki higu a, b, ¢, d, e, f, g nhu hinh 3.47. M&i chit s6 c4n biéu thi tuong tng véi

L

e R EsE N sl -
?Uu.l_l ek _ |:. L) 1

) Ugj i
I—.

| N I I B

Hinh 3.47: Biéu thi céc chit 56 dém theo md 7 thanh
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mot s8 thanh phét séng v dugc didu khién nhy céc bo chuyén déi. Xét bo
chuyén d8i ma BCD - 8421 - 7 thanh c6 bing chan If nhy bang 3.17.

Bdng 3.17: Bdng chan i gidi ma t&x BCD sang 7 thanh

Didu vao Péu ra : Chirsd
A A Ta (a1 TS d ] e |t [ g | hidnth
0 0 0 o1 {1 | [ 1]1]71To 0
0 0 0 t4ol 1110|000 1
0 o | 1 Oty 1 o1 1]o0]1 2
0 0 1 1 111 (1] 1o (o1 3
0 1 o o[t l1]|o o1 1 4 -
0 1 0 1 ti1o0 1|1 ]o] 1] 4 5
0 1 1 0 [ 1 fo | 11| 1] 1|1 6
0 1 1 1 111 1]0({o0/{0] o 7
1 0 { o 0 1 1 1 1 1 1 1 8
1 0 0 1 1T 1110|114 9
1 R ot (1] 1 {1 | 1T A
1 0 1 Tpofo | 1111 ]| 1] 4 B
1 1 Ctoft1]ofo|1{11]1]o C
1 |1 0 t 1o |1 (1110 % D
1 1 1 0 0o | 1|1 {11 E
1 1 1 1 t {0 |ofo]| 1] 1] 4 F

Trong bang nay, céc thanh dugc phét sdng-twong ting véi mic logic 1. Hai
phuong phdp hién thi phé bién ciia chit 7 thanh -,

a) Phuong phdp ding LED

M3i thanh duge phdt sing nh& mot LED (xem muc 2.2.5b) hoic vai LED
(n€u 1a thanh dai, t0). Biy LED trong mot chir s6 7 thanh cé thé néi catdt
chung hay an6t chung nhyr hinh 3.48. Ngodi ra, v6i méi phdn tir hién thi 7
thanh cdn c6 d&u chdm dp sau chit s6 d€ bidu thi phdn 1€ (nhw d4u phdy) hoac
thém ddu (+), (-) va mot 56 ki hi¢u khéc (hinh 3.49), : '

b) Phuong phdp disng tinh thé ldng

Hién thj tinh thé 1ong LCD (Liquid-Crystal Display) ¢6 nhiéu wu didm
hon hién thj bing LED nén hi¢n nay phuong phdp nay duge ding phé bign.
Dé I:‘; do : ) -

- Tiéu thy r4t it dien ning

- Cdu tric gon, dep, d¢ bén co hoc cao

- C6 thé diéu khién tryc tiép tix c4c IC
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- C6 thé hién thj < 4 a 77
nhitng ddu hiéu phirc LA ” ~ >
: V4
tap- * J</l' s b b /._D|——
Nhuge diém cia vl g
LCD la do sing yéu <1 PR _
nén 4 t6i phai doc v
s s p Vi A
nhd 4nh sing bén ] a1 o # N 1
ngoai. : or o
Chi thi LCD dugc | s p—|>|_-—
ding nhiéu & cdc mdy o o
tinh b&m (calculator), - Dt T A
mdy tinh xich tay n _ A
(computer), d6 choi 8 = Y P |
tré em, cdc déng hé Py A '
trén xe hoi... _ ”‘D'—H dp dp ;c___|>}_—
Mit hién thi tinh ’
h L /{f b . -C
thé 1éng tao bdi 2 t4m € | L

thuy tinh mong x&p
song song, cich nhau
khoang 10 pm (hinh _
3.50). Mat trong kinh 10 % 8 7 8

Hinh 3.48: Cdch néi LED catét chung (b} va andt chung (a)

sau c6 tring 16p dién ' . — <7
. cuc SnO, trong sudt S 'Du ° 'Do ’

mang hinh, dfu cén f D ﬂb . . .

thé hien. Giita hai t&m : Y= U

kinh 1a tinh thé long el |qlle

dugc bao bdi mot 7>

khung kin. Tinh thé '

long 1a hop chét him Lo - = -

codjcbigt makhice ' % 4 %

.~ tic dung cha dién v T 7
trudng thi dién cuc s& _ : '
t6i di va mit nhin | o U
dugc hinh, dfu coa a G
dién cuc (mau den)

trén nén trong sudt
ctia phdn tinh thé 1éng -
khong bi t6i. D6 .1a Hinh 3.49: Mgt vai phdn ni hié’n thi 7 thanh

trudng hgp hai mang

Ioc phan cue géc 90°. Khi hai mang loc phan cyc song song thi ¢6 chit s6 trong
trén nén t6i. DE 1o chir s6, loai ndy c6 dén chiu sdng plna sau gua tdm kinh tan
xa nhdm phan b8 déu 4nh sdng (hinh 3.51).

0
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G phan cyc
Kinh
) - 3 wluly Ty 7,7, 7
Dim ] R LTI Il-lllll‘I.l'|lll'.Illl
S dien
Tink thé T T T trong sudt
tong Hutng nhin Sn02

Hinh 3.50: Cdu 1g0 man tink thé Iong

+ Nguén dién cdp cho cic dién ci.rc la nguén

Xung vuong, tin s6 30 Hz + 100 Hz, di¢n dp tir 3V

+ 8V hoac c6 thé r4t thap (1,5V).

Néu tinh thé 16ng 6 trén c4c hat mau, ngudi ta
tao dugc cac LCD mau loai GHD-LCD (Guest-
Host-Dichronic LCD). Vé&i ki thuat nhiéu I6p,
chong nhiéu LCD mot mau lén nhau, ta ciing c6
mot LCD nhiéu mau,

3.3.4. B6 chon dir licu
Céc bd chon dir

liéu duge chia ra haj
loai: bo chon kénh hay

LCD
2| <~
Bén ey
’ Kinh

tin xa

Hinh 3.51: LCD hién chit 56
trong sudt

Piu vio
cho phép

W

B4u ra khong dio

dén  kénh (MUX- Dy O—>— F
Multiplexer) va bo %*pgy | P1 O—>— >
phin kénh (DEMUX- vio .
. dg -
Demultiplexer). lidy . MUX F
’ . s —>—
: . D Diu m dio

a) Bé chon kénh MUX : _

Bo chon keénh - ‘i“” i i
MUX 1a he logic t6
hop c6 nhiém vy chon Akl Al Ag
ra mot dia chi trong KDfuvho
cdc dia chi dir ligu ddu  diachi
vao va chuyén dit liéu ' .
& dia chi d6 ra d4u ta. | Hinh 3.52: Cdu triic bo chon kénh

Mot b6 chon kénh ¢6 :
cdu tric nhy trén hinh 3.52. Céc ddu vao bao gém:
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- Cic ddv vao dit liéu: dé nhap dit lieu (d6ng thai)

- Cdc ddu vao dia chi: dé chon dja chi diy lieu

- Didu vao cho phép (Enable): cho phép chuyén dit 1i¢u da chon ra d4u ra.
B& chon kénh c6 thé c6 mot diu ra hodc hai ddu ra (lien hop véi nhau).

Né&u b6 chon kenh ¢6 k d4u vao dia chi thi chi c6 thé chon dugc mot trong s6
t6i da 2* ddu vao dir liéu va duge goi 1a b6 chon kenh 2* bit.

C6 thé néi, bo chon kénh 12 bo chuyén théng tin dudi dang son g song (vao
d6ng thdi) & ddu vao thanh néi ti€p (ting théng tin) & diu ra.

Hinh 3.53 bidu thj so d6 l6gic cia bo chon keénh 4 bit. Nguyén I hoat dong
cla bo chon kenh gin gidng bo gidi ma dudi sy diéu hanh ciia tin hicu diéu
khién E. Kenh duge truyén din s& duoc chon dia chi theo cdc ddu vao dia chi. _

o

Dy : Gy
D, G,
OR

F
B Gy

F
Dy < Go
A [ F |
AL-D)TM_—

Hinh 3.53: So 86 I6gic ciia bg chon kénk 4 bit

Vidu: Can truyén dén dit lieu ddu vio D, = 1 t6i ddu ra. Dja chi chon A,
= 0; Ay =1 va cho tin hi¢u diéu khién E = 0. Khi 6, 4 ddu vio céng AND G,

déu c6 mic logic 1 va ddu ra cé mic logic 1, qua cng ORc6 F=1(F=0),
nghid 1a D, = 1 dd dugc chuyén ra F = 1. Néu D, = 0 cén chuyén thi trong 4
dédu vao céng AND c6 mot ddu & mic l6gic 0 va ddu ra AND G, c6 mirc logic

0,din dén F = 0 (F=1), nghia la D, = 0 di duoc chuyénra F = 0.
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Ay

Hinh 3.54 1a so0 dé 1o
Ban doc ¢6 thé ty 1im hid

A1 Ao 1Dy

Ds

Ds Dy Dy

gic ciia bo chon kénh 8 bit véi IC tuong wng (3.54b).
u mach nhw mot bai tap.

D Dy

a)

‘Gs

Gy {Ga

OR

Gy

Gy

Hinh 3.54: So 46 1ogic cia b6 chon kénk & bit

b) Bé phin kénh DEMUX

B6 phan kénh lam nhié¢m vu dya
- mét ddu ra da duge chon dia chi trong

Az

K

A; Ag D

dit lieu ¢ mot ddu vao duy nhat dé 6
nhiéu ddy ra.
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Hinh 3.55 1a mach logic bo phan kenh 8 ddu ra. If gidi hoat dong ciia mach

khong kho khan vi thue chat day Ia mach giai ma. Ban doc c6 thé ey tim hiéy,
3.3.5. Cac bé s6 hoe

Trong céc thi€t bi tinh todn va gia cong tin hiéu s6 thudng xay ra viee
phai thue hién cic phép tinh s& hoc (cOng, trir, nhan, chia...) va phai ding céc
b6 s6 hoc. .

Trong pham vi gido trinh nay chi xem xét mach cong xay dung tlr cdc
céng logic. C6 hai dang mach cong 1a mach b&n cong va mach cOng toan phén
{(hay cOng ddy du). ' :

a) Mach bdn céng

56 A 3 [ TS Bdng 3.18: Bdng chan Iy
] Mach b&in : mach bin cong
sG R cong N s Day vao B&LII ra
T > A | B TS| N
. L 0 0 0 0
Hinh 3.56: Mach bén cing 0 1 1 0
Mach bin coug 12 mach ding B 0 1 0
dé cong hai s6 nhi phan 1 bit. Mach K 4 0 1

¢S hai ddu vio cho hai s cong vi
hai ddu ra cho tdng 56 (TS) va s5
nhd (N) (hinh 3.56). Ba sg d& ldgic clia.mach bdn cong cho trén hinh 3.57 va
bang 3.18 1a bang chan I mach ban cong.

G s d6 hinh 3.57b, ta thiy khi A = B = 0 thi ddu racla XORK TS =0 (xem
bang 3.10) con ddu ra clia AND BN=0.KhiA=1,B=0 hoic A=0,B =1 thi
TS=0,N=0.Khi A=B=1th TS =0, N =1. Ban doc tir gidi thich ti€p hai so d6
hinh 3.57a va 3.57¢c. - ' ‘ :

OR
TS
AND2
™\ AND/
NOT N
a) ’ b) c) .

Hink 3.57: So dé I6gic mach bdn cing
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b) Mach cong toan phdn

Mach cong toan phin (FA-Full Adder) 1a mach ding dé cong 2 s nhi
phan 2 bit tr& 1én,

Xét phép cong 2 s6 nhj phan 4 bit:

n;c'r\l n}i\l _ n}f\l n}ﬂ\l n}?\l

0 l 1 0 = 610 _0 l 0 1 = 510
+ 0 0 1 1 = 310 + 1 1 0 1 = 1310

1 0 0 1 = 9"] . ]. 0 0 1 0 = 1810

, L Tran len bit tha 5
Ta cdng theo quy tic: 0+ 0 =0
| 140=1
1+1=0nh61t

Nhu viy, cong'hai s6 nhi phan tuong tr cong hai s& thap phan, phai cong
cdc s6 cling trong s6 v6i nhau k€ tir s6 tan ciing bén phai. Néu tdng qua 1 thi
vi€t 0 nhd 1 sang c4p nhi phan cao hon bén trai. o

AAAA,

Viét té it +
e an {BngB,Bo

Mach cong toin phdn (hinh 3.58) thyc hién viéc cOng cdc s6 nhj phan cing
trong s6 (A, v6i By, A, v6i B,.v..v...). Mach ¢6 2 ddu vio cho 2 bit A, B, va ddu
vao thi 3 (N, ;) cho 56 nhé (néu c6)’cha téng 2 bit trude dé (A, .+ B, ). Cic
ddu ra 12 tdng s6 TS, cla 2 s6 dang cong (A, + B,) va s6 nhé N, cia t8ng nay

{néu cd). : :

Trén hinh 3.58b 12 mach cong todn phin duwge xay dyng tir 2 mach bén
cong va 1 céng OR. Bang chan 1 mach céng toan phén la bang 3.19.

Nk. 1 R

—_—] T.Sk
———

Ay Mach cong

Ac todn phin | M

)

Hinh 3.58 : S0 46 khéi {a} va mack logic (b) ciia mach céng toqn phén
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v

' Nhu vay, cong | , -
mot s6 nhi phan bao’ Bdng 3.19:Bdng chdn If cia mach cong todn phin

nhiéu bit thi c4n bdy Pdu vao . Péura
nhi€u mach cong toé.rg N, . A, B, TS, N,
phdn. b€ cong s6 nhi |

. Khéng 0 0 0 0 0
phan 4 bit (A‘;égAgAl .¢é nhd
va BB,B,B) &6 thé | urbit 0 1 0 1 0
ding IC 74283 hoac trudc 0, 0 1 1 0
IC 4008 (hinh 3.59). . | ' 0 1 1 0 1
O cic ICnay, A, B, 1a C6 nhé 1 0 0 1 0
cdc ddu vao dir lieu; :uug" 1 1 0 0 1
Co 12 ddu vao nhg nr e 1 0 1 ] 1
bit nhé hon t6i t6ng_ 1 1 1 1 1

(A, + B)): Zi la ddu

ra cdc t6ng; C, 1a ddu ra nhé cia tng (A, + B,) t6i bit cao hon (hinh 3.59¢).
. As Ay Ay A

+5V By A; I3 Ay By I, Cy +3415vV By Cy4 3,4 I3 I 5 G l l l

o T . T . N S S a

-

nnnnnn

D 74283 D 4008 < FA <

L) L R + o o

- L B B = p ¢ B < s -
Z; B2 A2 It A By Gy A4 B3 A3 By A; B A lllTTT
a) v

b) £, 5 %, %, B, B B, B,

Hinh 3.59 : Hai vi mgch cong todn phdn 4 bit <)

- Néu phép cong duge tién hanh tir bit c6 trong s& thdp réi lin lugt dén
bit ¢6 trong 8 cao ti€p theo thi goi 1 cong ki€u néi tiép.
- N&u phép cong duge tién hanh dong thoi cdc bit thi goi 12 cong kidu
song song. Cich ndy cho két qua nhanh hon. o
D& hidu chi tié hon viec cong céc s6 ciling nhu cdc phép tinh s& hoc
khdc, ban doc cdn tham khio cic fi ligu vé ki thuat sé. '
~ 3.3.6. B s0 sénh 2 s& nhj phan . y |
.Céc bo so sanh 1am nhiém vy so sénh 2 s6 nhj phan ciing c4p (khong ddu).
K€t qud so sdnh 14 56 nay 16n hon, hoic bing, hodc nhé hon s6 kia, '

Viéc so sénh hai s6 A va B duoc ti€n hanh & céc bit A,, B, cling trong 6, bit
ddu tir bit c6.trong s6 cao nhat,

- Né&u A, hoic B, 16n hon thi ké’i thic phép so sdnh. Két qua tuong ung la
A > Bhoic A <B. ' '
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- N€u khi so sdnh duge A, = B, Bdng 3.20: BANG GHAN Li BO SO SANH
thi phéi so sdnh ti€p & cdp c6 trong

s@ thap hon k€ ti€p. C4ch 1am trén 1a

2 56 NH| PHAN 1 BIT

cdch so sdnh n6i ti€p nhau timg bit Bau Bdu ra
mot nén t6c d6 cham. D€ ting t6¢c vao -
d6 ¢6 thé thuc hién so sinh déng A /BJlA>B | A=B | A<B
thoi timg nhém bit réi téng hgp két 0|0 0 1 0
qué nh& so sdnh n6i ti€p cic nhém 0 ;1 0 0 1
tir bit cao dén thdp. IC 7485 12 IC so t]o0 1 0 0
sdnh 4 bit (hinh 3.61) véi bang chan 1 1 0 1 )
li 1a bang 3.21.
Bdng 3.21: BANG CHAN LI CUA IC 7485 (SO SANH 2 $6 4 BIT)
Pdu vao so sanh Déu vio ndi tidp ting Piu ra
A;B, A,B, A,B, A,B, A>B | A=B | A<B | A>B | A<B | A=
'A3>Bs X X X X X X 1 0 0
A,<B, b ¢ X X X x X G 0 1
A;=B; | A,>B, X X X X X 1 0 0
A;=B, | A,<B, X X X X X 0 0 1
Ay=B; | A=B, | A>B, X X X X 1 0 0
A;=B; | A,=B, | A,<B, X X X X 0 0 1
A=B, | A=B, | A=B, | A>B, X X x 1 0 0
A=B; | A,=B, | A=B, Ay<B, X X X 0 o 1
A=B; | A=B, | A=B, | A,=B, 1 0 0 1 0 0
As=B, | A,;=B, | A;=B, | A,=B, 0 1 0 0 1 0
As=B; | A=B, | A=B, | A=B, 0 0 1 0 0 1
A=B, | A=B, | A=B, | A,=B, 1 0 1 0 0 0
Ay=B; | A=B, | A=B, | A,=B, 0 0 0 1 0 1
L e~ i 5V i i?; i %, %1 Ay By
fo) 0 Fe] [o] o] fw]

Hinh 3.60 : So 44 so sdnh 2 56 nhi phan 1 bit
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D& hiéu 16 hon vé mach so s&nh cia IC 7485, 1a c6 thé xem k§ mach so sinh 2

$6 4 bit (A;AAA,, B;BBB) va 2 sd 8 bit (ArAcAsAAAA A,
B,B¢B;B,B,B;B,B,) diing IC 7485 trén hinh 3.62 va d6i chicu véi béng chan 1 3.21.

As Ay Ay Ag By By By By +5 A, As A5 A; B; Bg By B, Ay A2 A; Ap By B; By By 45

Lllllil_;[fllilill'l, ._
7485 o 7485 7485 s
)\%B A%B f\£ | . J\%B Al;B Aéﬂ 2 Z\-B ?A<B i
a} | b

Hinh 3.62 : Mach so sinh 2 56 4 bit {a) va 8 bit (b) ding IC 7485

3.4. TRIGO (TRIGGER)

Cdc phén tir 16gic vira duge xem xét & trén 1a cdc phdn vr khong nhé. D6
1a nhitng phén tr ma khi tin hiéu vao khong con nifa thi trong phin tir khong
luu 1ai tin vic tir ddu vao dé niva, Chdng han, phén tir NAND ¢6 mitc logic 0 &
ddu ra khi cdc ddu vao dén & mic logic 1. Mic l6gic 0 & diu ra s& khong gitt
121 dirye n€u mot trong cdc ddu vao hojc moét sé ddu vao hodc tat ca cic ddu
vao khong con & muc l6gic 1.

Thyc t€ sir dung trong ki thuit con cédn cdc phdn t& ¢6 nhé, Mach ti&p
di€ém c6 nhé don gian nh4t chinh 1a mot cdng tic co khi. Khj bat cong tic
déng mach cho mof deén di¢n thi den sdng. Trang th4i den sing (Y = 1) sé&
dugc nhé sau khi bat cong tic. Mu6n xo4 trang thii den sdng thi phai tsc dong
bing cdch tit cong tic. g

Trén hinh 3.63 trinh bay mot mach x
ti€p di€ém c6 nhé khéc ding ndt bam.

Khi 4n ndt M, cong tic to K ¢6 dien, | — :: D I_T_., [
- déng mach den sdng va déng mach ty r&n.

duy tri NHG d€ sau d6, khi thoi #n, nd: __le__
M bét 1én thi K vin ¢6 dién. Muén tit

dén, phii #n nit D € cit dien K va K — 2
thot tic dong cit dien den va mé mach - _ .
tl{ duy tri (XOA NHG) Do vdy, K Hinh 3.63 : Mach ti€p diém co tw duy tri

khong thé c6 dién lai, ngay ca khi thoi (¢c6 nhé)
4n nidt D (D déng lai nhu cff).
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C4c phin tir logic ¢6 NHG 13 céc phén tlr ma khi tin hieu vao khong con
nita thi bén trong phén tir véin cdn luy lai tin titc vé tin hieu viva m4t dj trong
mot thdi gian ndo d6. Néi cdch khdc, tin hi¢u dwa vao $& dugc NHG hay dugc

luu trit trong phén tir d6. Thasi gian nhd tuy thuoe vao timg loai phén ti.

Trigo thudng c6 hai hodc hon hai ddu vio vi c6 hai ddu ra lien hop véi
nhau, nghia 1a ddu ra nay 12 dio cita didu ra kia. :

Trigo duge phan loai nhu sau:

- Theo chiic nang: tén goi theo cdc ddu vao dicu khién nhu: trigo R-S,
trigo RST, trigo JK, triga T, trigo D v.v...

- Theo phumig phép ghi théng tin vio trigo: trigo khong déng bo va trigat
déng bo.

Duéi day, ta xét mot s8 loai trigo:

3.4.1. TrigoR-S Bdng 3.22: BANG CHAN Li CUA TRIGO R-S

Trigo R-S 1a trigo don . = "
8idn va co bin nhat, c62 | S | R} Q. [ g Ghl cha
diu vio tryc ti€p la R — it i

v . o 0 Gil trang thai
{Reset: xod, héi phuc) va |- @ Q, dang ¢6
S (Set: dat, thiét lap) nhy | O | 1 0 1 DAt Qvé 0
trén hinh 3.64a. Hai dﬁu 1 0 1 0 Bat Q len 1
lie Ua trigo 12 — .
fa flen h?!p cua trlgof_! Q 1 [ 1 Khéng diing — Trang thal c&m
va Q(khi Q =1 thi Q=0 :

va nguoc lai). Bang chan If cia trigo 12 bang 3.22.

- Khi khong ¢6 tin hieu & ca haj ddu vio, trigo giir nguyén trang thédi
dang ¢6 (trang th4i Q.). o

- Khi ¢6 tin hi¢s & ddu vao R (R = 1), trigo chuyén trang théi tix Q, Q=1
hoidc Q, = 0) Sang trang thdi Q,,, = 0 (con Q.. =1)

- Khi ¢6 tin hi¢u & ddu vao S (5 = 1), triga chuyén trang thii tr Q, (Q, = 1
hoac Q, = 0) sang trang thdi Q.. , = 1 (con Q... = 0).

-Trang thdi R=S =1 13 trang thdi khong xéc dinh, trigo phah (ng
khong r5 rang nen khong ding. D6 1a trang th4i com,
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Trong thyrc t& ki thuat, c6 nhiéu so 46 tao triga R-S. Hinh 3.64b trinh bay
50 d6 trigo R-S ding hai céng NOR hai diu vao. Cic ddu vio clia ngudn nuoi
khong v& trén so dé. : '

R ]
— Q T

a Q)

gL S 1 Q
b A

S | —" Q "R

—— ] ’
a) b} c)

Hinh 3.64 : Trigo R-S

Gié sir trigo dang 6 trang thdi Q = 0 (Q= 1) va ¢dc ddu vio R = § = 0,
Trang thdi nay duge gitr 6n dinh hay dugc nhé. Visao ? Vi mite logic O tir ddu ra
Q duoce dira vE d4u vao b cha c6ng NOR2 vi hai ddu vao S=b = 0 [am diu ra cha
NOR2 ¢6 logic 1 (Q = 1). Gid trj 1ogic 1 nay lai dua vé ddu a ciia cdng NOR1 va
ddu ra clia NOR1 c6 miic l6gic 0 (Q = 0). Miic logic 0 nay dugc NHO.

Vay, v6i hai phén tir 16gic khong nhé NOR, khi ¢6 phin héi chéo tir ddu

ra phén tir ndy vé mot ddu vao ciia phan tir kia, ta ¢6 thé tao ra dugc mot phin
tir NHG.

Mu6n thay déi trang théi ddu ra Q, phéi diit vao ddu vao S mic logic 1 (S = 1),
Phén tit NOR2 & phin iing & ddu ra Q = 0 va phan héi vé ddu vio a cia NORI.
Hai ddu vao cha NOR1 déu c6 mic logic O (R=a = 0} nén ddu ra cha NOR1 ¢6
mifc logic 1 (Q= 1), nghia 12 trigo da chuyén (hay 1at) trang théi tir Q = 0 lén Q=
1. Mic logic Q=11ai duge dua trds lai ddu b clia NOR2 (b = 1) nén ngay cé khi
ddu vio S khong con mic logic 1 (S = 0) thi NOR2 vin cho & ddu ra mic logic O
(Q = 0). Nhu vay, trigo s& nho trang théi d4u ra méi BQ=1(Q=0).

Ban doc c6 thé w gidi thich mot céch twong ty khi dat vao ddu vio R mot
tin hiéuw cé mic logic 1 dé dduraQ=0, Q=1. - -

Néu khong cdn déu ra Q, s0 38 trigs R-§ c6 thé v lai nhu hinh 3.64c.
Liic ndy, trigo ¢6 thé sir dung nhu mot cong tic khong ti€p diém:

$=1(/1)>Q=1- déng
R=1{D>Q=0> m&
Trigo R-S ¢6 thé duoc xay dung tir hai céng NAND (hinh 3.65a). Ban doc

c6 thé ty doc mach d€ giai thich theo bing chan 1i 3.22 khi tdc dong tin hiéu
logic 1 vao ddu vao S hoic R. '
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' — Q ' —
2 R Q) o
S |
b _ g1 '
R — Q -8
b)

a}

Hinh 3.65 : Trigo R-S diing cdc cdng NAND
Khi khong cdn ddu ra Q, so dé nhw hinh 3.65b.

Né&u khong diing hai céng NOT nhy so d6 trén hinh 3.65a, ta s& c6 mot
trigo R-5 ma tin hiéu tic dong vio cdc ddn vio R hodc S phai I3 tin hitu ¢6
mifc 1ogic O (xung am). ki hiéu trigo loai ndy ¢é them vong tron nhod & ddu vio
(hinh 3.66b). '

s

dE:

. Hinh 3.66 : Tn’g& R-§ tdc déng bSi xung dm

Trigo vira xét 12 loai trigo khoéng d6ng bo hay khong cdn chudn hod thoi
gian. Trigo khong déng bé c6 khi ning thyc hién chifc nang clia mot 6 nhd vi
trang thai ddu ra c6 thé giit n dinh 13u tuy ¥ khi chua c6 tin hiéu tdc dong vao
ddu vao R hotic S va mach con hoat dong t6t. Diéu khién ki€u tryuc ti€p nay con
cé han ch& 13 ta khong biét trudc 1a khi déng nguén cp cho trigo thi trigo dang
& trang thii ndo (Q =0 hay Q = 1). V1 vay, mudn kiém so4t duogc trang théi ciia
trigo va lam thay ddi trang thdi trige theo ¥ mu6n trong m&i lién hé véi c4c
phén tir 16gic khéc c4n phai them phén diéu khién khéc 12 diéu khién déng bo,

Trigo c6 diéu khién déng b6 goi 12 trigo déng bo va dugc chudn hod thdi
gian biing cdc xung déng bo hay con goi 1a xung nhip hoac xung déng bo
(clock puise). Xung nay duoc dua vao mt ddu vao riéng. '

Hai loai trigs R-S khong déng by va trigg R-§ d6ng bo khic nhau &
phuong phdp ghi théng tin vio trigo (ghi nhé trang thii ddu ra). Sy ghi thong
tin & trigo khong déng bo duge thyc hién ngay sau khi ddu vao (R hoic S) ¢é
tin hi¢u vao (diéu khién tryc ti€p). D6i v6i triga déng bo thi khéc, tin hiéu
thong tin ddu vao chi 12 mot diéu ki¢n. Khong ¢6 xung ddng bd vao cira vao C

5
—
R

[ Q
| Q

ol

a) b}
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(clock) thi trigo khong thé thay d6i trang thdi ddu ra dugce. Vai trd cla xung
déng bo 12 didu khién sir 1at (chuyén) trang théi cha trigo. Viéc ghi thong tin &
trigo déng bo chi xay ra khi cling t8n tai cdc tin hiéu diéu khién tryc ti€p (&
ddu vao R hodc S) va tin hi¢u déng bé (xung nhip & ddu vao C) (hinh 3.67a).
Bang 3.23 14 bang chan If clia trigo R-S déng bo.

Bdng 3.23:
c -] R Q.. Q.., Ghi chi
0 | 0 0 Q, ' Q Gilt nguyén trang thai dang c6 khi
" vang xung déng bd
0 0 1 Q, 6
0 1 0 Q, ‘Q‘ _
0 1 Trang thai cdm
1 ] 0 Q, 6 Giit nguyén trang thai dang ¢6
1 0 1 0 1 DAt Qvé 0
1 1 0 1 0 DatQlén 1
1 1 1 Trang thai cam

Hoat dong cia trigo R-S déng bo theo bang chan 1i 3.23 ¢6 thé giai thich
nhu sau: Bén khd nang ddu khong c6 xung déng bo (C = 0) thi trigo khong

Trigo
R-S
déng bo

|= o[«

o

Hinh 3.67 : Gidn 46 théi gian cila trigo R-S ddng bg

~\
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Gia sir trigo dang & trang thii Q, = f\[
0, Q. =!.Khi§ = | (thdi diém t,) ma :
khéng ¢6 xung nhip (C = 0) thi d4u ra Q
vin ¢é mifc logic 0 (Q = 0) (khodng T,
tren hinh 3.67b) vi ddu ra cig cong
NAND3 ¢6 mitc logic 1 va ddu ra céng
NANDI! ¢6 mizc l6gic 0. Khi S = 1. ney
€6 xung nhip (C = 1) thi ddu ra Q s& lar
{chuyén) trang th4; (Q = 1) (thoi diém s
trén hinh 3.67b) do diu ra cong NAND3 _ ‘ L
c¢ mite 16gic 0 vi diy a Cél‘lg NAND] Hinh3.68: T;'fg?R—;:i:g bg 1q0 bk cde
s€ ¢ mitc logic 1. - cone

Vin dé kich thich trigo

Muén trigo thay déi duoc trang
thai, tin hi¢u vao diy vao phai dat mot
$6 yéu cdu nhat dinh:

- DOV véi cdc ddu vao gisy khién
Irye 1iép, ddu ra Q thudng chju anh
hudng ciia mie dién th€ cia céc ddu
vao. Ching han, & trigo R-S khong
déng bo, khi § lén cao (S = 1) thi Q Hinh 3.69 Dang xung kich trigo
ciing lén cao (Q=1)vasa bi kim giw & : _
trang thii nay khi S con cao. Do vay, dé trigo lam viéc ti€p (chuyén trang thdi
khdc) thi tin hiéu kich thich dit vao S (hoic R) thudng phii c6 dang xung
(hinh 3.69) mi muje dién thé cao phaj tén tai trong khodng thoi gian do dé
~ trigo lat trang thij.

Irige mdai chuyé’;l trang thai. Sau khj Xung nhip tit, dién th€ kich thich c6 thé
thay ddi tuy y.
Phin tng cia trigo déi véi cdc xung vao ddu vio ciing c6 thé khic nhau:
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- C6 loat trigo chi thay déi trang thdi khi mic dién thé dang thay dm
nghia 1a trigo dugc kich thich bing swon xung.

Vi du: Trigo R-S khéng dong bo & hinh 3.64, 3,65 hoat dong bang sudn
truGe (mite dién thé chuyén tir thap (0) 1én cao (1) : _r)

Trigo R-8 khong déng bo ¢ hinh 3,66 hoat déng bang sudn sau (mutc dién

the chuyen tir cao (1) xudng thip (0) : |o).
. Bdng 3.24a:BANG CHAN Li CUA Bdng 3.24b: BANG CHAN Li CUA
TRIGARS-R - - TRIGO RS-S
$ R . A ——
Qn!—! Qn+l S ) R Qnﬂ Q o
0 0 Q| 0
0 1 0 1 0 0 Q. Q,
1 0 1 0 0 1 0 1
1 1 0 1 1 0 0
1 1 1 0

Bdng 3.24c: BANG CHAN Li COA

. V6i cic trigo nay. tri s6 tuyet ddi
TRIGO RS.E &1 cdc trigo ndy, tri 6 tuyé

cla cdc mifc dién the (cao hodc thap)

S R . ey . . N g
Qs Qi thudng khong quan trong ma trigo hoat

doc cua swon xung. Trong trudng hop

0 0 Q, O déng hay khéng lai phu thudoc vao do
1

0 1 0 nay, do rong cla xung thudng khong cé
0 1 0 anh hudng gi.
1 1 Q. Q, - C6 loai trigo chi thay doi trang

thdi theo mic dién thé& tuyét déi cua
xung. Vdi loai nay do doc cia sudn xung khong ¢6 anh hucmg gl

Cdc bién thé clia trigo R-S

Tr._mg théi cm ciia trigo _ -. - o Pidu khién
R-S 12 trang théi khi cdc ddu
vio R-S ¢6 cling midc logic

R' n
cao R = 8§ = 1 Pé st dung ] mﬁuﬁ;ﬂ S Mgch
trang thdi nay, ngudi ta ch€  aéngbd > 'Glzun
tao ra mot s6 trigo bién thé tir |:'6ng
trigo R-S: Biuvao C b
. o C
a) Trigo RS-R: 12 trigg R- ™"
S_blén thé ¢6 ddu ra Q = _ Bidu khién
(Q=1)khicicdauvaioR =S ' truc tidp
= 1. Bang chan Ii la bang
3.24a Hink 3.70 : Nguyén Iy trigg RS - T
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b) Trigo RS-S: 1a trigo R-S bién thé ¢6 ddu raQ =4 (6:0) khi cdc dau
Vao R = $=1. Bang chan If Ia bang 3.24b. ' ' '

¢) Trigo RS-E: 14 trigo R-S bien thé ¢6 ddu ra gitt nguyeén trang thdi dang c6
khiR = 8=, nghia 12 fiic d Q.=Q,,,. Bang chan Ii I3 bang 3.24c.

d) Trige RS-T: con got 1a trigo R-§ nhip (Clocked RS). ¢ trigo nay, ngoai’
cde ddu vao R, S tryc ti€p da biét, ki hiéu 1a Ry, S, (D : direct - truc tiép), cdn
¢6 cic didu vio didu khién déng bo R, S va ddu vio xung nhip C. Nhir vay,
trigo RS-T ¢é nguyen Ii cau tao nhu hinh 3.70. _

- Cdc dau vao diéu khién truc ti€p vao much chinh ciia trigo. Ching quyet
dinh trye tiép trang thdi ddu ra ctia Q. Khj mot (hode cde) dav vao didu khidn truc
ti€p [am viée thi ddu ra-Q khong tuan theo trang thdi cha cdc diu vao dong bo.

- Cdc ddu vao diéu khién dong bé didu khién trigo qua khau trung gian 1a
mach di€u khién déng bo dugi s kiém sodt ciia Xung nhip vio dau vio C. Piy
ra Q chiu sy diéu khién cia cdc diy vto diéu khién chi khi c6 xung nhip. Khi
khong ¢d xung nhip, cdc trang thai 16gic cua cdc ddu vio dong bo khong gay
anh huong gi t6i diu ra Q.

Trigo RS-T ¢6 ki hiéu nhy hinh 3.71b va so dé mach ding ¢cong NAND
nhur hinh 3.71a. Trigo T ¢6 thé ¢6 nhidu diu vio R, S. Céc ddu vao nay lién lac
Vv6i nhau qua cdng AND (hinh 3.71c).

5

5
[ B
'R, .

a) . b) )

g

lo
v
lo

= ,o [m
Lol
E
a
ol

Hink 3.71: Trigo RS-T diing cong NAND (aj va ki hidu (b, ¢) -
3.4.2. Trigo chi - t¢

Trigo chii - t6 con goi 13 trige chinh - phu (hay trigo dang MS (M :
master, S: slave).

Céc trigo nhg thong thudng da khio sit ¢6 diac diém 1a théng tin duge lun
(0 ddu ra) s&é mat ngay khi tién hanh luu mot thong tin méi nho thay dsi trang
thdi cia ddu vao (Q lat trang thdi ngay). Do vay, ching khong cho phép ciing
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mot luc dang nhan (doc hay xudt) thong tin & ddu ra ma lai cé thé nhap (hay
ghl) théng tin méi vao diu vao,

Trigo chi - t& giai quyst duge
yéu cdu trén. N6 gbébm 2 trigo =
(trigo chi va trigo t6) v6i hai khsi 24 M [BX S
diéu khién rieng nhung c¢é quan

X1 ~— Q@ X

o o

% T
hé vgi nhau (hinh 3.72). Triggchi = ¢ ,_
thuc hién chific nang co bdn, con X 7I>0 '
trigg t§ ding dé nhd trang thii

sau khi ghi th‘?ng tin. Dau ra cha Hinh 3.72 : Cdu triic trigo dang MS
trigo chi 14 dau vio cfia trigo (4.

Ca hai trigo dugc diéu khién theo xung nhip C va ghi thong tin qua 4 budc:

1. Cdch 1i 2 trigo chi va t& : Khi ¢é xung nhip, phan tt NOT tac C=04
dau vao cla trigo t6 nén trigd nay bi cdch 1 khoi trigo cha.

2. Ghi thong tin vao trigo chil : ddu vao xung chia trigo chil ¢6 C = | nén
thong tin duge ghi vdo trigo chil {(qua X, hoic X,).

3. Cdch li dau vao khoi trigo chi : khi két thiic xung déng bo, diu vao
xung cua trigo chi ¢é C = 0 va tin hiéu ddu vio bi cdch 1i khodi triga chi.

4. Chuyén thong tin tir trigo chi sang trigo t& : khi xung nhip két thiie (C
= 0) 1hi dau vio xung ciia trigo 16 ¢6 C=1. Do vay, thong tin tir ddu ra cha
triga chi duge chuyén sang trigo 16 d¢ luu g,

3.4.3.Trigo J-K

Trigo J-K la loai trigg dong bo van nang vi ¢6 thé bign déi thanh cic
trigo khdc va ¢6 rat nhiéu ing dung trong ki thuat s6. N6 ¢6 hai ddu vao truc
€p Sy, Ry s hai hodc nhiéu ddu vao dong bo R, S va mot dau vao xung nhip
C (hinh 3.73). Bang chan Ii cia trigo J-K 1 bing 3.25.

C6 thé coi trigo J-K nhur mot bien thé cha trigg T : ding trigg T nhiéu

LT

oy
|9 J Q
C e
- . -
K | __Q Ky Q
K —

T . -

Hinh 3.73 : Trigo J-K ¢6 2 ddu vao J. K {a) va nhiéu déy véo J. K (b)
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ddu vao S, T (hinh 3.74) r6i n8i Bdng 3.25: BANG CHAN Li CUA TRIGO J-K

mot ddu vao S vdi ddu ra Qva
mot ddu vao R v6i ddu ra Q, ra sé
¢6 mot trigg J-K ma ddu vio S
con lai 12 J, ddu vao R con lai l1a
ddu vao K.

V6i mot trigo RS-T dang MS
diing cdc céng NAND thi c6 thé
tao trigo J-K nhu hinh 3.75.

J K Qﬂ““ 6n+1

0 0 Q, Q
0 1 0 1

1 0 1 0

1 1 3 Q,

>

Sp
C
J ] Q Q _
C
L q - X
K R Q Q
i N

Hinh 3.74: Trigo JK tdo ra tit trigo T

3.4.4. Trigo D

N
i

|
N\ ®

~"
Trigs S

* Hinh 3.75:Trigo JK dang MS

Trigo D 12 trigo chi ¢6 mot ddu vao dit liéu 12 D va hai ddu ra Ia Q, Q véi
ki hi¢u nhu trén hinh 3.76 va bang chan 1i 3.26.

Trang thii ddu ra Q lip lai
trang thdi ddu vdo D sau mot
khoang thoi gian nao d6, nghia 1a
tin hiéu ra & Q dugc lam tré so voi
tin hiéu vio o D.

- D6i véi trigo D khong déng
bo, thdi gian tré do théng s6 mach
dién quyét dinh.
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' Bdng 3.26: BANG CHAN LI TRIGO D

D Q Qn+]
0 0 1
1 1 0




|

<
0

[~
Hink 3.76 : Ki higu trigo D Hinh 3.77: Trigo D tao ra tir cde cdng NAND
- D6i v6i trigo D ddng bo, thoi gian tré lai quy&t dinh bai chu ki xung nhip.
Hinh 3.77 12 50 d6 trigo D c4u tao tir cic cdng NAND. Khi c6 xung nhip
C =1 v ¢6 tin hiéu vao D = 1 thl d4u ra NAND3 c6 mitc logic 0 (R' =.0), ddu

ra NAND4 cé mic logic 1 (S' = 1). Tix dé, qua hai cng NAND1 va2thiQ =
'1va Q=0. Tuong tw, khi C=1,D=0thi Q = 0 va Q=1.

3.4.5. Trigo T

. . s r s ing 3.27: Bd dn lf ci
Trigo T c6 mot ddu vio T va hai ddu ra  20"€ 3.27: Bdng chan li cia

frigoT

Q. Q. Bang 3.27 1A bang chan- I{ v hinh T 1o 3
3.78a 1a ki hiéu cua trigo T. Hinh 3.78b Ia m
gian d6 xung vio cira vao T va phan img ddu | 0 Q, Q.
ra Q Ec’ﬁng nhu dau ra lien hop Q). Poc gia 1 5 a,
¢6 the tr Ii giai. n

So sdnh bang chin If 3.25 clia trigo J-K _
v6i bing 3.27 cla trigo T, ta thdy khi ddu vao J = K = 1 thi Q, chuyén thanh

. (L Sp . )
. 0 0 .- 0
T ) : l-—

?
l Ro

Ol
.

Hink 3.78: Ki hiéu triga T (a) va gidn 46 xung (b)
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Q, nén c6 thé dimg trigo J-K n6i chung JK, ta s& c6 trigo T (hinh 3.79a). Hinh
3.7%% 14 so d6 ben trong clia trigo JK v6i cdc mach vdng trong Gng hinh 3.74.

@ Q
T | ¢ JTRIGO
] JK Q
)
a) ]

Hinh 3.79 : Tao trigo Ttao ra ti trige J-X

3.5. CAC HE LOGIC DAY

G muc 3.3 ta da xét mot s6
hé logic t8 hgp. D6 1a cdc he
16gic ma cdc dai lugng ddu ra tai
mot thdi diém chi phy thuoc vao ~ XYUNGOEM  |Trigo| Trigo| Trigo| Trigo
cdc dai luong ddu vao & ngay LI ! 2 13 4
thdi diém d6. He logic diy l ‘L ‘L l
(sequential logic) 1a he logic ma E
dai Iuong ddu ra tai mot thoi _ @ Q@ Q@ @
diém khéng nhimg phu thuoc
Cé? dai luong ddu vao & thi Hinh 3.80 : Dang 16ng quit ciia mack dém cé
diém dé ma con phu thudc vio ' 4 trigo
trang thai ma hé ¢é trudc dé, tirc
1a phu thudc vio trang thdi ma hé dang nhé. Vi vay, hé l6gic day con goi 1a hé
i6gic cé nhe. _ . -

M(_)t hé logic ddy tieu biéu 1a mach d€m (xung). Mach cé mot diu vio cho
xung dém va nhiu ddu ra biéu thj s6 d€m dudi dang he 2. S6 dém duogc & ddu
ra ¢6 s6 bit bing s6 cdc trigo (phdn tir ¢6 nhé) trong b dém.

Vi du : Mach d€m ¢6 b6n trigo trén hinh 3.80.

V10 trigo tuang ing véi s6 bit cla s6 d€m duge nén s6 xung dém bi gisi
han. 56 xung dém dugc 16n nhét 11 dung luong cla mach dé€m. Khi s6 xung
dém quéd dung lugng thi mach dém thudng ty dong quay vé trang thdi 0. Mach
d€m ¢4 tinh chat tudn hoan.

Tuy theo cdch ndi céc trigo, mach d€m chia ra lam 3 loai :
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- Mach d&m heé hai : K&t qua duge biéu thi dudi dang s6 hé hai. N&u mach
c6 n trigo thi dung lugng 1a 2%

- Mach dém BCD : K&t qua dugc biéu thi dusi dang mad BCD. Mach
thudmg ding 4 trigo vd duge n6i sao cho ¢6 10 trang thdi khic nhau dé€ biéu
thi cdc s6 hé 10t 0 + 9. '

- Mach d€m modulo M : Dung lugng 12 56 M nguyén duong bAt ki.

Theo chiéu d€m, mach dém phén ra : dém tién (hay dém lén), vi du: 5, 6,
7...; dém liai (hay dém xuéng), vidu: 9, 8, 7...; dém 1&n xuéng; dém vong tron...

Theo cdch dua xung vao bd dé€m, ta co:

- Mach dém khong déng b0 : Xung d€m dua vao mot trigo r8i truyén sang
trigo khdc (d€m tudn tu)

- Mach dém déng bo : Xung dém dua ddng thai vao it ca cdc trigo.
Céc irigo ding trong mach dém thudng la triga RST va JK.
3.5.1. Mach dém tudn tu (khong déng bg)

Xét mach c6 dung luong 2* = 8 v&i 3 trigo T (hinh 3.81a) 1a FF,, FF,, FF,.
Céc trigo chay bang sudm sau ciia xung C,. Khi cé xung vao trigo FF, thi ddu
ra Q cba né ddi miic 16gic vad miic logic nady dugc dua ra ddu ra A, dong thdi
dua vao ddu vdo trigo FF| k€ ti€p... Qué trinh thay ddi mirc 16gic niy trong
mach dém thé€ hién qua gidn 48 thdi gian cha xung trong mach (hinh 3.81b).

Ao 1 ﬂ‘l

p——e T T
XUNG BEM — — —
: Q— Qf— Ql—
FFo FFy FFp
. o
' i 2 3 4 5 6 7 8
- |
N D CHR S U N B
1 r 1 1
po — 1 e I e f1 dde [ Lo
A T U ST £ U
1 I I ]
10 [ [ 10 [ 1 0
Ad . : I i | i ) N
] 1 1 [ 11 11 1L
I ] + ¥ + ]
Az 040 o |t | ! b \le
T T 1 1 1 1
1 ] 1 3 1 1 1 1
ArAiAg —== 0OL 010 011 100 101 110 111 000
. b)

Hinh 3.81: Mach dém tién hé 2
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Bing chan If ciia mach 12 bang 3.28.
Sau 8 xung, mach ty dong trd vé trang
thdi ban ddu. Day 1a mach dém tién.

Bdng 3.28: Bang chdn lf cita mach
dém tién hé 2 dung 3 trigo

84 Biu ra

Ta ciing ¢6 nhan xét thém ring, xung A A A
sau 2 xung vao FF; thi ddu ra FF, c¢6 vao 2 ! °
mdt Xxung (hinh 3.81b). Nhu vay, trigo 0 0 0 0
FF, nhu mot bo chia doéi xung. Suy 1 0 0 1
ludn ti€p, ta cé ddu ra FF, 14 chia 4, 2 o ; 0
ddu ra FF, 1a chia 8. ' 3 0 ) .

V6i mach dém i, ddu ra mach 4 1 0 0
dém vin 14y tir ddu ra Q cla céc trigo, 5 1 0 1
con kich thich céc trigo k€ tiép duge 6 ] ; o
ldy tir cdc ddu ra Q (hinh 3.82a) va '7 1 1 )
gian d6 xung theo thdi gian nhu hinh 3 0 o 0
3.82b. Nhu viy, sau xung d€m thi

nhat, ddu ra s& Ia 111 réi gidm vé 000

sau xung d€m thit 8. C6 thé If gidi nhu sau: Sau xung d€m tha nhdt, ddv ra Q
ctia FF, c6 mic logic tir O 1én 1 thi ddu ra Q chuyén mic ldgic tir 1 xudng O.
Tin hi¢u iy kich thich d4u ra Q ciia FF, len 1 vd Q cia FF, xuéng 0. Tin
hieu Q cba FF, lai kich thich trigo FF; va ta ¢ Qg = 1, QFFZ = (. Vay la

mach bét ddu tir 111. Bing chén If ciia mach 12 bang 3.29. Sau 8§ xung, mach
tr dong trd vé trang thdi ban ddu.

Ag

Ce Q Q
T : T | T
"XUNG BEM -1 | : _ I -
' Q Q Q
a) FFa _ FFy : FFa _
- 1 2 3 4 5 6 7 8
Cp _| LJ l _I ll l_l l I l i l l I L
' i1 : i S S & SR 1 '
1 [ 1 1 I 1 )
1 1l
o L et e
b) : LI LA S S L
1 I IO IO 1 | 10 IO
A1 ! : — v —
L 1t it ! i : : :
1 H 1 | ) I o g
SRt St
1 1 1 ]
A2A4A0 —> 111 110 101 100 Ol1 010 001 000

Hinh 3.82: Mach dém lii hé 2
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Jats™

Mach d&m ti€n v dém Idi c6 thé ket Bdng 3.29: BANG CHA_N il coa
hop vao mot mach dé tuy theo yéu cdu ma MACH BEM LOI HE 2 DUNG

d€m ti€n hoac dém 1vi nhy trén hinh 3.83, '3 TRIGO
, S8 Pdu ra
" Mach ¢6-them mot ddu vio -Ede qQUY | xyng
D A, | A | A
u vao

dinh dém tién hay dé€m lii. Khj 5= 1 thi 0 0 0 0

céng AND phia trén s& cho tin hiéu ra Q ! ! !

cla trigo trudc truyén t6i trigo sau. Khi 2 : ! ?
3 o

_][3_J= O thi céng AND phia dusi s& cho tin 4 1 0 0

hieura Q cpa trigd trude truyén t6i trigo 5 0 ! !

sau. 6 0 1 Q
7 0 0 1
8 0 0 0

& 1-Ti&n
0 - Tién
y
—ad T
XUNG BEM
.FFu
Hinh 3.83 : Mach déh tign - 1a; he'2
3.5.2. Mach dém déng bo

Céc mach dém khong déng bo (hay mach dém kidy néi ti€p) cé nhuoc
di€m la cham tr&, nhat 13 khj tang s6 trigo dé tang dung lvgng d€m vi c4c trigo
hoat dong mot cdch tudn . Do vay, trong thuc t& thudmg ding b6 d&€m déng
b¢ (hay mach dém kidy song song), trong d6 xung d€m duge dua dbng théi
vao 4t ca cdc trigo. ' :

Vi xung d€m vao c4c triga déng thdi nén ching d6i trang thai cimg mot
lde va cdc trigo coi nhu Jam viéc doc 14p. Vi vay, dé mach dém dim bio cic
ddu ra theo ding bang chan 1 3.28 (khi d€m tién) hay bdng 3.29 (khi dem Hii)



ta phii b6 sung thém cdc mach AND. Hinh 3.84a 12 mach dém dOng bd dung -
lugng 2°. Hinh 3.84b 12 gidn d6 xung theo thdi gian ciia mach dém. C6 thé don
gian mach & hinh 3.84a thanh so d6 & hinh 3.84b nhung tinh chédt déng bo .
khong con thuﬁn tuy nifa.

Ag Ay . Ag

7

Cp

o
A2
e

| T —d T T a)
. XUNG DEM Q1 - Q- Q-
FFo + FF, FFy
Ag Ay Az
Ce Q Q j
— T _ T T ?
XUNG BEM Q- Q- Q- b)
FFo _ FFy FF2

AND2

I Az

]
I
1
]
I
]
)
|
T
t
0

AzAsAs —> 0 010 o011

—
=
—
=
-
—
—
]
.
—
—
]
<
=]

Hink 3.84 : Mach dém tién dng bo hé 2
Khi ding trigo J-K (xem muc 3.4.3 va 3.-4.5) 1am b0 dém thi xung d€m

duge dua trire tiép vao diu vao C,, con cdc ddu vao J, K duge ding dé kiém
sodt trang thdi cha trigo. Mach d&m nhir trén hinh 3.85.
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—CJ Cp
XUNG BEM

Feli

Ag

FFg -

Cp

Lo

Hinh 3.85 : Mach dém déng by hé 2 ding trige J-K

FFz

- Néu trigo c6 nhiéu ddu vio J, K thi céng AND di c6 sdn trong trigo nén

~mach s& nhu hinh 3.86.

Jq
Jz
Co
Kq
Kz

fall

M

Jz

Ky

XUNG BEM |

f=H
T

4

Aq

Az

Ja2

Ky
Kz

F ol

1

FF3

Himh 3.86 : Mach dém ddng bo hé 2 dang trigo nhiéu ddu vao J, K

Mach d€m dbng b6 he 2 két hop ca d€m tign v d€m i diing trigo J-K c6é
50 d6 nhi hinh 3.87. Ban doc ¢6 thé d€ dang 1f gidi hoat dong cia mach.

x1-Tién
0 - Tién

SZCP

XUNG DEM

Hinh 3.87;: Mach dém tién - lii hé 2 déng bo ding triggJ - K

3.5.3. Mach dém BCD-8421

-0 mach ndy, s6 dém d4u ra duoc trinh bay theo ma BCD-8421. Mach cdn
ding 4 trigo. Nhu vy, c6 16 trang thdi ddu ra khdc nhau. D€ biéu dién céc s&
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1 2 3 4 5 6 T 8 9 10

Ce

1 | I i i ] ! ] )
] : i ) 1 i
S S A e e N e T st
A i 1 i ] ]
i [ I i 1 i i 1 t
] i | ' [ : Fe---
o — LI L {
: [ I t i i i ) | 1
1 i ' 1 1 1 i 1 t t
i i I ) | 1.
—— T L
c T T T I i ) '4
1 ' 1 f i i 1 ' 1 1
I ] ' ] . ] i 4.
i ) ‘ i i 1 ¢ ! q n
D t t t —— t ' 1
i ] ' 1 1 1 i 1 ! ] '
i I I ' ] ] ! i f
] ] t 1 1 i 1 i )
| I | i
11

DCBA 3 0001 0010 op 0100  oue1 @19 0111 1060 1001 @00

Hinh 3.88: Mach dém BCD-8421 khong déng bs dang rige IK
trong hé 10, chi cdn 10 TaNZ  Bdng 3.30: BANG CHAN L MACH DEM BCD.
thii. D€ bd qua 6 trang thii, 8421

mach phdi ding them c4c cOng Rg Xun Dau ra
l6gic va mach héi ti€p. dém A, A

Hinh 3.88a 1a mot vi dyu vé
mach dém BCD-842] khong
dong bo véi bang chan If 3.30.
Hinh 3.89 1a vi dy vé mach dém
BCD-8421 déng bo.

Méi mach de&m BCD-8421
di xét chi dém dugc tix 0 dén 9,
Dé deém dugc nhidy xung hon, ta
Phidi mic n6i ti€p nhidy mach
d€m 4 bit dé c6 ket qua hang don
vi, hang chyc, hing trim... C§
thé mic c4c mach d€m 4 bit theo

A Ay
0 0
0 1
1 0
1 1
0 0
0 1
1 0
1 1
0 0
0 1
0 0

D(P ® N DO A WON oo

0 0
0 0
) 0
0 0
0 1
o 1
0 1
0 1
1 0
1 0
0 0

—
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: J Q _D— J Q ] Q L::D—.J QH
XUNG DEM 1
—>qCp ~dqce Ce Ce '

FFa FFs FFe FFp

o

Hink 3.89 : Mach dém BCD-8421 déng b6 ding trigo JK

kiéu khong déng bo (hinh 3.90a) hay theo kiéu déng bo (hinh 3.90b). 3 cdch
mic theo ki€u déng bo thi mach dém sau phii doi mach truéc dém t6i 9
(1001) thi cOng AND méi mé cho xung d&€m vao.

SITRNESTTNNEREY

XUNG BEM A
—> 9 _|ila|l—9- | _|-|loF—49_1|_ |
A|B[T| D A|B|T|D A|B[T| D
Hang don vi 10V Hang chue 107 Hang tram 102
_ Y |
XUNGDEM [A | BJC| D AlB|c| D AlB|C| D
—>gd _ |- q_1_1_ ' Q_ |t —>
B A|B|[CT|{D A|{B|T A]lB|T

T T
N N DA s

Hinh 3.90 : Mack déin BCD mdc theo kifu khdng déng bg () va déng b (b}
3.5.4. Mach dém modulo M |

Mach dém modulo M 1A mach d€m ma sau khi dé€m duvogc M xung vao thi
mach ty dong quay vé trang théi khéi ddu. C6 loai mach 4m modulo véi M

khong déi va c6 loai mach d€m modulo véi M thay déi dugc.

Ta da biét : phin tlr co ban ciia mach d€m (khong dbng bo .hay dbng bo) 1a
trigo (T hodc JK). Mdi trigo 1a mot bo dém co s6 2 mot bit. Mach d€m dung
lugng 2" thi cdn n trigo. Mach dém nay cho phép d€m duge 2" xung véi s6
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dém biéu thi dusi dang s6
hé¢ hai n bit. Sau khi dém

An Ay

dugc 2° xung thi mach tu F's
dong quay vé trang ‘thdi '

. s N I J
khéi ddu, Daynla mach dém XUNG BEM Q Q
modulo M =2" —4CICp —CICep

Vi du : Mach dém trén K Q K Qr
hinh 3.81 12 mach dém -
khong déng bo modulo M =
2'=8.

Mach dém trén hinh Hinh 3.91 : Mach dém modulo M = 4

3.91 1a mach d€m déng bo moduloM =22 =4

Mach dém gém n trigo s& c6 t6i da 2" trang théi ddu ra vd M 16n nhit 1a
2°. V6i mach d€m c6 M < 2" thi s& c6 mot s§

trang théai ddu ra phai bi loai bd. Bdng 3.31: BANG CHAN LY

MACH DEM MODULO M = 3

a) Xét mach dém gém 2 trigo c6 86 . Déura
. _ xung A A,
M, =2 =4. aém 1
Néu chon mach dém modulo M = 3 thi ¢6 0 0 0
mot trang thdi ddu ra khong ddng. Khi d6 c6 4 1 0 1
dang mach khéc nhau tuy theo yéu cdu dém : 2 1 0
Mach 1 : dém céc 56 1, 2, 3 (b 0) 3 0 0

Mach 2 : d€m céc s6 0,

2,3(bo1) ho j
Mach 3 : dém cédc s6 0, 5 o T R o .
L3be2) ~ ucoem[] —de
—>—atclCe _ .
Mach 4 ;: d€m céc s§ 0, K ok X 3
1,2 (bb 3). Day It mach d6m |
modulo thudng duoc ding. v

Truémg hop mach 4,

bang chan If & 13 bang 3.31. | _
Ta thdy, v6i 2 trigo thi sau _ Ce M

khi d€m dugc 2 xung (A, = _ T
1, Ay = 0) dén xung tht ba P Ao __ I ) ¢ T
thi binh thudng s& cé A, = ~---1
Ay = 1, trong khi cén A, = Ay . [ { .

Ay = 0 vi 12 mach dém

. 92 3 idn dé b
modulo 3. Mu6n vay, khi cé Hinh 3.92 : Mach dém modulo 3 (a) vé gidn d6 xung (b)
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xung thi ba, phai kim giit Aj = 0 khi A, = 1 va phai dua A, vé 0 khi A, bi kim
gilt & mic 0. Mach & hinh 3.92a thod min diéu kién trén qua gian d6 xung
theo thdi gian cba né (hinh 3. 92b).

b) Xét mach dém gém 3 trigo c6 M, = 2° = 8

Né&u chon mach d€m modulo 7 thi c6 mot trang théi ddu ra khong ddng.
Khi d6, 1a ¢6 8 dang mach khdc nhau d€ d€m c4c 60, 1,2, 3,4, 5, 6 (bd 7)
hoac 0,2,3,4,5,6,7 (bd 1) vov...

Néu chon mach dém modulo 6 thi c6 hai trang thdi d4u ra khong dung.
Khi d6, ta c¢6 nhiéu dang mach khic nhau dé d€m 6 s612: 0, 1,2, 3, 4, 5 (bd
6,7 hoac 0,2,3,4,5,6 (bd 1,7) hoac 0, 1,2, 3,6, 7 (bd 4, 5) v.v...

S6 dang mach N ing v6i s6 modulo M ¢6 thé tinh téng quét theo cong
thiic sau : _
Bdng 3.32: BANG CHAN LY

n ' a—
- 2" - (3.12) MACH BEM MODULO M = 5
(2 -M)'M‘ 71 Pdu ra
xung A A | A
Trong 46 c6 phép tinh giai thira (1), d&m 2 1
dugce hiéu qua cdc vi du sau; 0 o 5 0
4 giai thiva: 4! =4.3.2.1 1 0 ] 1
6 giai thira 6! = 6.5.4.3.2.1 2 0 1 0
1
M giai thia : M! = M.(M - 1)...2.1 2 . ol
T4t nhién, khi mach dém c6 M, = 8
{(n = 3) thi chi tao mach d€m modulo v6i M 5 0 o

=7, 6, 5. Khi cin M = 4 thi ding mach
d€m c6 n = 2 trigo.

Bay gid, ta xét cu thé mach d¢€m modulo § v6i s6 trigo n = 3. S6 trang thai
khong diing 1a 3. S6 dang mach c6 thé 1a :

8! 87654321 _
(8- 5)'5' 32154321

N._

Vay 12 c6 qué nhiéu dang mach. Ta 16y mot dang mach phd bi€n dé dém 5
s6:0, 1,2, 3, 4. D&n xung d&m thd 5 thl mach quay vé trang thdi 000 & ddu
ra. Bang chan If 12 béng 3.32. Tir bing chan If ta thy :

- Ag va A, d€m tu nhién dén 3 trong khi A, =0

- Khi A; 1én 1 vd Ag = A, = 0 thi sau d6 phii kim gir A, va A, & miic 0,
con A, phai trd vé 0.
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Mach & hinh 3.93a thoa min céc yéu c4u trén voi gidn d6 xung theo thdi
gian & hinh 3.93b.

)(AD A1 j
J Q ! a! J Q

, > ] Ce t+—d Ce ) —Cr .
XUNG PEM K S K . K o _\

i a}

Az

as T

b}
Hinh 3.93 : Mach dém modulo 5

¢) Ta ciing c6 thé tao mach dém modulo M bing cdch dé mach dém tu

nhién binh thudng dén xung thi M - 1. Sau d6, khi mach d&€m dén xung thi M
thi diing mach AND hay NAND &€ phit hién trang th&i nay va dua mach vé 0.

)(ﬁu . | _ Ay
XUNG BEM e Q
~»— Cp +— Cp
Rp B Rp Q-
a) T ?
){Ao )‘(M Az

XUNG DEM e e Q
—>—qCr —C Cp —] Ce

Rg — RD Q — RD Q —

T (&) %)
b} _

Hinh 3.94 : Mach dém module 3 (a) va moduio 5 (b)
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Hinh 3.94a 12 mach d€m modulo 3. Theo bing chan 1i 3.31 thi khi dém
dén xung thit ba thi mach lén 11 12m ddu ra ciia céng NAND xuéng O va reset
cd 2 trigo vé 00. Hinh 3.94b 13 mach d6m modulo 5. Theo bang chan 1i 3.32
thi khi dém dén xung thit 5 thi mach len 101 1am ddu ra cla céng NAND
xubng O va reset ca 3 trige vé 000. ' :

d} Mach dém modulo c6 M thay ddi dugc

Mach nay thudng c6 dung lugng 1dn (nhiéu trigo) va thém mach diéu
khién dé thuc hién mot trong céc chifc nang sau :

- D€m 1ir 0 d&n s6 nao d6 (dat trudce) réi vé 0

- Pém tir s6 ndo d6 (dit trude) 18n s6 161 da 2" (dém ti€n) 16i vé 0 hay
dirng lai,

- Dé€m tir s6 nao 46 (dat trudc) xubng 0 (d&€m lii) 16i dimg lai.

- D&€m ti€n hay Idi tir s6 X ndo d6 (dit trude) t6i s6 Y nao dé (dat trude)
r6i dimg lai hay vé 0.

/Au J(M )?’Az

[}

 XUNG DEM e ] Q
—— Cp : —C] Cp — Cp

X
o
2
A
o
ol
pl
o
ol

Ayp

Aq

Az

Ag

Az

Aq

Az

Ag

AAEANAATS

Mach x4c dinh
_ trang th;ij_
Hinh 3.95 : Mach dém modulo M véi M thay d6i
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--S6 edc _xung. de’m.dum
duge chiic ning

gifta céic trang thdi 12 36 M cia mach. Dé thyc -.hién
nao thl mach d&m phai them mét mach db biét ‘trang théi cda

cdc trigo d€ xem mach di dém t6i trang théi cdn hay chua, néu di tdi tr

théi cdn thi phai tao tin hi¢u diéu khié

dém vé 0.

Vidyl: Mach d€m modulo M thay déi duge.

Bdng 3.33 : BANG CHAN LY
MACH DEM DUNG LUQNG 2°

Tix mach 3.98b, néu them mot s§
céng NAND n6i vao cic déu ra A, A,
A, mot cdch thich hop & mach do trang
thai va thém bo chuyén mach thi ta c6
mach dé€m tir O t6i s6 nio d6 réi trd vé
0 (hinh 3.95). Diu ra mach nay cé 8
trang théi nhv bing 3.33.Ti bing nay
c6 thé thdy, d€ d&€m dén 3 (M = 3) cén
mach NANDI1 v6i A, = 1, A, = ] dé
ddu ra vé 0 va dua ra reset cic trigo.
Chuyén mach dat & vi tri M = 3,

Khi chuyén mach dit & vi tri M =
5 thi mach dém dén xung thy 5 thi
NAND3 v6i A, = 1, A, = 1 s& cho diu
ra muc 0 dé reset cdc trigo.

V.V...

n lam dimg mach d€m hay dua mach

88 Paura -

we A ] A T a
0 0 0 0
1 0, 0 1
2 o 1 0
3 0 1 1
4 1 o 0
5 1 0 1
6 1 1 0
7 1 1 1
8 0 0 0

Vidu 2 : Mach d€m 10i tir s6 b4t ki (hinh 3.96).

Qua cdc ddu vao Sp, 1a dit 56 ban ddu, ching han 101 = 5(0 M = 5).
Mach s& dém xuéng va vé 000 sau 5 xung. Mach NOR (do trang thsi 000) &

)fAz

tA,

ArAn . P
1 Thiek Koua,| NButA,
oJ lap [ 1
11xuueal§u e S Qi
—->—Cp Cp Ce
: e L

Sp

T al

Hinh 3.96 : Mgch modulo M dém xubng véi M thay d4i
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ddu ra s¢ cho 16gic 1 1a tin hiéu dé ti&n hanh dimg d€m hay d€ chi bdo. Mach
c¢6 M = 1+ 7 va khong c6 dic tinh ty tuin hoan.

Cic mach dém modulo véi M thay déi dugc tuy ¢6 phiic tap hon céc mach
dém modulo v4i M khong thay déi nhung né thoa min duge nhiéu yéu cdu ki
thuat nhu : d€m sin phdm ti ban ddu, d€m thém vio 56 san phdm da c6, dém
i dé sau khi dd sdn phdm thi dimg mdy v.v... va nhiéu iing dung khéc. Do
vay, né dugc diing nhiéu trong cdc hé théng kiém sodt ty dong.

Xung [] So Q|4 Xung I So g
dém dém
=1 Cp My=2 Cp Mz=z=5 —=— Cp Mry=5 ] Cp My=2
K a e K a o

Hinhk 3.97 : Machk dém modulo 10 dang 5.2 {a) va 2.5 (b)

é) N6i tiép cdac mach dém modulo

NGi tifp cdic mach dém _ :
modulo v6i nhau s& dugc mot Bdng 3.34: CAC TRANG THAI AU RA

mach dém module véi M 14n. MACH M = 5.2 (HINH 3.97A)
Do vay, khong cin phai sin xudt S8 Paura M, Paura
cdc mach dém v6i dung lugng xung : M,
16n, nhiéu trigo phitc tap. dém A, A | A a=a
Vi du : N6i mach modulo o 0 0 0 0
M, = 2 (1 trigo) véi mach 1 0 0 0 1
modulo M; = 5 (3 trigo), ta c6 2 ) 0 1 0
mach modulo M = M.M; = 10 3 0 0 1 1
(hinh 3.97) v@i hai cdch ndi 14 : 4 0 4 0 0
- M, (goi 1a dang 2.5).
6 0 1 1 G
Mach dang 5.2 (hinh 3.97a): ; o | 1| 3 )
khi dém cho 10 trang thii ra 8 1 0 0 0
kh4ac nhau theo mi BCD-8421 .
(bing 3.34). 9 1 0 0 1
' 10 0 Q 0 Q
Mach dang 2.5 (hinh 3.97b) :

khi d€m cho 10 trang th4i ra khic nhau theo m3 dac biet (Bi - quinary) thudng
diung trong cic mach chia tin sd hay mach diéu khién v1 tin hiéu ra c6 2 nira
chn k1 hoan toan gidng nhau (bing 3.35).
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Bdng 3.35: CAC TRANG THAI DAU RA MACH M = 2.5 (HINH 3.97B)

S8 xung Bdu ra M, Pdura M,

dém Q=a, A, iy A,
0 | o 0 0 0
1 0 0 0 1
2 0 0o - 1 Q
3 0 0 1 1
4 0 1 0 0
5 1 0 0 0
6 1 o 0 1
7 1. 0 1 0
8 1 0 1 1
9 1 1 0 0
10 0 0 0 0

3.5.5. Mach dém - Giai ma va hién thi

a) IC dém

Hai IC d€m rat thong dung 13 7490 va 4510
- IC dém 7490 (hinh 3.98a) °

IC gém 2 mach d&m : M, = 2 v6i diu vao xung A, ddu ra Q, va mach dé€m
M, = 5 vdi ddu vio xung B, ddu ra Q;Q:Q..

Khi ding IC d€ dém 10 theo ma BCD-8421 (bang 3.34) thi phai n&i ddura
Q, v6i ddu vio xung B (tuong tu 5o d6 3.97a), xung dém dua vao A. |

Né&u n6i ddu ra Q; v6i ddu vao B-(tu'cmg tr 50 d6 3.97b) thi ¢6 bo d&€m 10
theo mé Bi - quinary (bing 3.35). Liic nay, xung dém phai vao ddu B va Q, la
ddu ra c6 trong s& 16n nhit (QuQ:Q;Q,) va Q, 1a ddu ra c6 trong s& nhé nhat.

RO, va RO, 1a céc ddu vao thi€t 4p trang thdi 0000.
R9, va R9; la cc ddu vao thiét 1ap trang thai ra 1001.
- IC dém 4510 (hinh 3.98b)
IC 12 b dém 10 tién - Idi theo ma BCD-8421. Ddu vao dém [a CP (téc dong

nhd sudm trude). Cic ddu ra 12 Q, + Q,. Pu vao —% dé x4c dinh chiéu dém.
Mach d€m ti€n khi ddu vio nay c6 mic 16gic 1 va d€m 10i khi ¢6 miic logic 0.

Pdu vao CE la ddu vao cho phép d€m, tic dong & ml’rc.lo_gic 0.
MR 1a ddu vao reset, tdc dong & mic logic 1. Binh thudng néi am.
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TC 1a d4v ra tran hay nh6. Khi mach dém dugc 9 xung (ddu ra 1001) r6i
dém ti€p xung thit 10, mach tr& vé trang thai 0 (d4u ra 0000), d6ng thoi ddu
ra TC ¢6 mitc logic 0. Tin higu nay s& duge chuyén dén mach dém c6 trong
s0 cao hon.

- TT 't LHLLTLL

, . +#3+15¢v CPQa iy Py Q3 UG MR

nnnnnnn

£

D 7490 | D 4510

k= L v

B, RO;RO;D +5v R9, RY; _ PL Qs By B CE Qo TC L

Pir 11 IRAAREY.

" Hinh 3.98 : IC déin 7490 (a} va 4510 (b)

IC d€m 4510 con c6 thé dém (ti€n hay lui) tir mot s& dat bat ki. Viec dat
dugc ti€n hanh khi ddu vao cho phép PL & mic logic 1. Cac s6 dat (di liéu
dar) dva vao cdc ddu P, + P, vi chuyén tii thing t6i c4c ddu ra Qo + Q; Vi vay,
Po + P; cOn goi 13 cdc ddu vao song song.

b} IC gidi md@ BCD-8421 — 7 thanh
- IC 7448 (hinh 3.99a)
A, B, C, D: cdc
diu vdo dir lieu (s6
dém cdn hién thij). sy o b c o +3315y f

a, b, c de,f g

che dium dn i) 7448 D 4511
TRBI D A L | Cc ir
T ! t1

Hinh 3.99 : IC gidi md BCD.8421— 7 thanh 7448 (a) va 4511 (b)

£
—b
o —pb
n —f
o —P
—b
—D
5 -

a
o

n

LT: diu vao thitr B
dén. Khi ¢6 mic logic 4
0 thi t4t ca cdc thanh
LED sang (hién s6 8).

—Pp 1 4
_._Bl-'h:
—b @i
— oY

BI: ddu vao xos.
Mic légic 1 : dén
sdng. Muc logic O : dén tét.

RBI : ddu vio ndy c6 logic 1 s c6 dinh s& hién thi ('dtmg'scs). khi ¢6 mifc
logic O s& cho d€m binh thudng.

B0 gidi ma 7448 c6 thé ding d¢ hién thi LED 7 thanh cho h¢ dém 16.
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- IC 4511 (hinh 3.99b)
Céc ddu vio va ra gidng nhu clia IC 7448

Chi y : Ddu vao LE ctia IC 4511 1a d4y vao RBI cua IC 7448 va IC 4511 chi
hién thj cdc s& ciia he dém 10, '

¢) LED hién thi

LED hién thj (xem f9abflllt ay
myc 3.3.3) ¢6 nhidu —
dang, ki€u khdc nhau.
Hinh 3.100 gi6i thieu 2
loai LED phé8 bi&n. C6
loai LED mot s6, hai 56
va nhidu s6. C6 loai

*dcmeg g oo
an6t chung va cat6t me §em
chung. ' 4 : b)
d) Mach dém Hinh 3.100 : LED 2 58 catot chung (a) va LED [ 56 andt chung (b)

Sa 46 t6ng quit cia bo d&m nhu trén hinh 3.101. Xung dém dugc tao ra tiy
bo tao xung, qua khué&ch dai, xung s& vao kh6i dé€m va ma hod sang hé 2, 16i
b0 giai ma (tir he d€m 2 sang 7 thanh) r6i t6i hién thi 7 thanh. Bo dém o6 thé
dém (ti€n hay lui) ty mot s6 nao dé. S8 nay duoc dat (qua ddu vao song song)
vao bo dém. '

Hinh 3.102 1 so

d6 cu thé clia moét bo T ng Gidi ma |
dém hai s§ (2 digir), | - %0 Xung ma hod a1 ma

Xung dé€m dua vio

chén 15 (CP) (b6 dém

dong bo) ciia IC 4510. .
bém ti€n thi dat mic . '
logic 1 vao chan 10 S‘;:? '

[E-), dém 1ni thi dz¢ e
D ) Hink 3.101: So 46 khoi b dém

mic l6gic 0 vio chan

10 nhor cong tic 2 vj tri Dva U. D&m 1 0 thi 4n 0ot reset dé vé O trude khi

dém. D&m ¥ 56 nao d6 (tien hodc 10i) thi chuyén cong tic dat dé chan 1 c6

mifc 16gic 1 va 3t s6 vao céc ddu P,, P,, P, P, (theo ma BCD.8421).

S6 dém dugc & dang mi BCD~8421 duoe chuyén t6i IC gidi m& 4511 va iy
d6 dua t6i cic LED catdt chung dé hién thj. Thit cic LED nhé ndt "thir den”,
Chiam m’ duye n6i véi cuc duong (+) ciia nguén.
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_ Xun,
2 [14]11]e 15' . 2 [af11ls 151 déni
Qs Q: Qg cCP 8 18 Q3Q:0,Q CP 8
+ . - | + -
= 4510 s e 4510 &
(MRUBPy P, Py By PL MRUSPy P, Py P, PL
Y Bl EEREL i fior a2 1 .
L |
- Yy
‘ Dt
s6

Hinh 3.102: B¢ dém hai s6 (2 digit)

3.6. CAC BO NHO BAN DAN

Yeu cdu d6i vai cdc thiét b s6 1a phai c¢6 khi ning lwu trit (hay chita
dung) cdc thong tif (dusi dang nhj phan). Nhu trong mdy tinh, cdc con s6 cidn
. tinh todn dua vio mdy cin phdi Iwu trix cling nhv liru trit cdc 1énh didu khién
nhim thyc hi¢n tinh to4n theo mot trinh ty nao dé.

BO nhé (memory) 1a thiét bi ddng dé lwu trit cic thong tin hay dif lieu. N6
1a thanh phin khéng thé thigu trong céc thiét bi s&,

Thong tin dua vao bo nhé dusi dang tr (word). Mot tir ¢6 thé dai 8 bit
(con goi 1a octet), 12 bit, 16 bit, 32 bit... tuy theo loai thi&t bi s6. Mot tir duge
tao nén bdi nhiéu bit nén don vj co ban cia bd nhd 14 mot bit.

- Céc bo nh¢ thudng duge dinh gi4 qua céc chi tiéu :
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~ + Dung luong (capacity) hay dung lugng nh6 1a s6 lugng thong tin c6 thé I
trif duge trong bo nhé. Pon vj tinh dung lugng 12 bit, kilobit, meégabit, gigabit.

Luu ¥ ring :
1 bit = 2° bit = 1 bit _
1 kilobit = 2'° bit = 1024 bit
1 mégabit = 2% bit = 1.048.576 bit )
1 gigabit = 2% bit = 1.073.741.824 bit
+ Thdi gian thim nhap (access time), viét tit 12 at. D6 1a thoi gian d€ tim

tir trong bo nh¢ va thdi gian d€ 14y tir ra khoi bo nhé. Thai gian tham nhap 16n
thi t6c d¢ nhdp - xuat sé giam.

- Theo chi tiéu, b nhé duge chia thanh 2 loai:

+ B0 nhé chinh : diing lwu tri c4c thong tin, cdc lénh cdn ngay cho 1am
vige cia thiét bi s6. Bo nhé chinh c6 t6c do nhap - xudt nhanh (1 at < 1 ps) va
dung lugng khong cén 16n 14m (vai chuc kilébit).

+ B0 nhé phu : diing luu trit cdc thong tin chua cdn ngay hoic két qua vira
xur li phai ches dé xir 1i ti€p. Bo nhd phuy cdn dung lwong 16n (16i hang nghin
mégabit) nhung t6c do nhap - xudt c6 thé cham hon (1 at ~ 1 ms). Cdc bo nhé
chi 6 kha nang huu trif thong tin (dif liéu). Khi sir dung b6 nhé, phai ghi (viét)
dir ligu vao hoic 14y (doc) dir liéu ra. M&i tir trong bod nhé duge giri vio mot
dia chi cé mi dia chi riéng.

- Tuy theo khd nang cho phép ghihoic doc ciia bo nhd ma chia ra:

+ Bo nhd chi doc ROM (Read Only Memory). V&i ROM , dit liéu ciing
nhu chuong trinh hoat d9ng (tap c4c 1énh diéu khién) dugc ghi vao trong qud
trinh ch€ tao boi ngudi thiét k€ va khong thé thay déi dugc khi sir dung. Noi
dung b¢ nhd khong thay déi theo thdi gian va khong bi m4t khi m4t dien.
Thong tin 12 thudmg trd. ' '

+ B9 nh6 doc - ghi RAM (Random Access Memoryy. Vi RAM. né cho
phép viét vao va luu trit cdc két qua trung gian tam thdi trong khi thyc hién
chuong trinh diéu khién, sau d6 c6 thé 14y thong tin ra dé xir 1i tiép hoic xo4
di d€ viét vio théng tin méi. Céc dit liéu ghi trong RAM c6 thé m4t khi mat
dién nén cdn c6 ngudn nuoi dy tri. ' '

Dudi day 12 mot s6 bo nhd thong dung nhit.
3.6.1. Bo nh6 ROM

B6 nhd ROM c6 dit liéu va chuong trlﬁh dugc cdi dat sin, c6 dinh nén
dugc diing d€ diéu hanh mot mdy hay mdy tinh theo cdc buéc quy dinh vai
mot nhém cong vige gidi han theo mot quy trinh cong ngheé nio dé.
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Ciu tric chung cia ROM nhu trén hinh 3.103, N6 g6m 4 khéi :

- Khéi bo nhé : noi luu giif
dit lieu d3 dugce ghi c6 dirh. Don
vi co ban ctia bo nhé 1a 6 nhé véi
mot mi dia chi riéng.

- Khéi gidi ma dia chi : khi
nhan thong tin vé dia chi cha 0
nhd, khéi nay giai ma khi c6 1énh
dé dua 161 bod nhé.

- Kh6i mach ra : dua cic dif
liéu cin doc tir b nhé ra kénh dit
lieu d€ giri tdi cdc thigt bi tiép
nhan dif ligu.

Nguén nudi
+ -
‘ ||
Kanh dia chi
[ \| | cidims B¢
A I3 tactl | oho
Kenh diéu
khidn
Mych
CE >_mbﬁen_“ din
Keénh difu

khién

Hink 3.103 : Cdu tric cda ROM

Kénh d@ lidu ra

)

- Kh&i diéu khién : khi c6 thong tin & kénh diéu khién, s& diéu khién khéi
gidi ma dia chi, kh6i bo nhé va khéi mach ra dé chon ding dif liéu theo dia chi
G kénh dia chi dua tir b0 nhé qua mach ddu ra téi kénh dit ligu ra.

Bo nhé trong ROM bao gém nhi€u phén tir nh6 co ban (hay don vi nhé :
‘memory cell). Mbi phdn tir nhé co ban la 1 6 nhé nhi phan. O nhd nhi phan c6

" chitc ning nhé
- modt trong hai
trang thdi

hodc lagic O

hodac logic 1. o
Trong bod
nhé ROM, cic 6 :
nhé nhi phan Tir 1
duge sip x&p DPiu
thinh hing vA o
cOt (hinh 3.104). P;‘u?
‘Mbi hang nhé Tie 2
dugc 1t
(word). Tir 8 bit
cdn 8 6 nhg, tir
- 16 bit cdn 16 o ' T3
nhé...
Trén hinh

3.104 12 mot vi

02 {o1) {00) '
Nh& 1 Nh& Q0 Nhi 1
WEo | | |
{12) (11) {10
Nhé 0 Nhét 1 ) Nh& O
we | | J
@) | | |@ | | (20) .
Nhé 1 Nh 1 Nh& 0
WE; ] ] |
(32) || (31 |- {30) _*
Nh& O Nhé 4 Nha 1
Dz Dy - Do
T~
Piu ra dit licu (3 bit)

du vé& bd nhG Hink 3.104 ; Cdu triic b6 nhé kiéu mdng suyén tink c6 dung ligng 4x3

ROM c¢é dung
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lugng 4x3, nghia 12 bo nh6 chita dugc 4 tir, mdi tir 3 bit. S6 6 nhé 1 4x3 = 12, |
mdi 6 nhd duge dinh s6 theo hang va cot. O nhé 21 1 & hang 2 cot 1. B6 nhé
¢6 3 6 nhé trén mot hang nén luu nhé duge mot tir 3 bit.

B0 nhé c6 bao nhiéu hang thi lwu duge bdy nhisu tir. B6 nhé & hinh 3.104
¢6 4 hang nen lueu nhé6 duge 4-tir. Vi du : vir 3 12 011, trong d6 6 nhé (30) nhé
mifc 16gic 0, 6 nhé (31) nhé mic 16gic 1 va 6 nhé (32) nhd miic logic 0. T O
1a 101, trong d6 6 nhé (00) nhé mic l6gic 1, 6 nh¢ (01) nhS mic logic 0, 6
nhé (02) nhd mic logic 1 v.v... '

Dé doc ra mot ti, ching han tir 2, ta cho dia chi 10 vao mach gidi ma,
- dudng vao 2 cho phép doc tir s& duge kich hoat (lén légic 1 hay logic 0 tuy
theo céu tao cla & nhd). Tir d6, cdc 6 nhd (22), (21) va (20) s& phan (g va
cho ra déu ra dit lieu D,D,D, = 110.

B0 nh6 c6 cau triic trén 1a c4u tric Kidu mang tuyén tinh. Véi dung lugng
nhd 16n, bo nhé s& rét phiic tap, cng kénh nén thuc t€ con cé cu tric kidu
méang ma tran (khong xét trong gido trinh nay).

O nh¢ trong b6 nhé . +
cua ROM duge ciu tao .
theo nhiéu cdch v6i mot (Nhé 0) {Nh& 1)
phuong phip lap trinh sin 0] - | '
nao dé dé ghi nhé mot mac |
logic (hoac 0 hoac 1) mot WE, [ WE /L i
cdch vinh vién. Buimg cho |D,- D;

O ppdeenr
V&i 6 nhé-dung dist thi ) dolien 5)

di6t dugc n6i chéo giifa . )
dudmg doc tir va dudmg bit Hinh 3.105 : O nhd ding diot khi nhé mike 16gic 0 (a) va
ra. Kbi cin nhé mitc logic khi nhd mikc logic 1 (b)

0 thi di6t s& n6i lién gita hai

duomg (hinh 3.105a). Nhu vy, ’ ’

khi duding doc tir c6 miic i6gic 0 : Nbe : Nho

thi di6t din ddng va duong bit ra T ey

s& ¢6 muc logic 0 1A mifc lvu giit

cia 6 nhd. Khi cin nhd mitc 10gic ~ w, WE;

1 thi di6t khong n6i lién gida hai g, Ip,
dudng (hinh 3.105b). Vay, khi - .

dutmg doc tir c6 muc logic O thi ¥ »

di6t khong din dong vi dudng bit a3 106+ 6 uho diing tranzito khi nhé mitc
ra s& ¢c6 muc logic 1 13 mic luu logic 0 (a) va khi nhé mic logic 1 (b)

gilt cia 6 nhd.

Véi 6 nh6 diing tranzito thi tranzito duge n6i nhu & hinh 3.106, Khi cin ehé
muc 1ogic O thi cyc C duge n6i v6i dudng bit, cuc B duge nbi véi dudmg cho
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phép doc tir (hinh 3.106a). Nhu vdy, khi dudng doc tir ¢6 mic logic 1 thi
tranzito thong va dudng bit ra D; s& c6 mitc logic 0 la mdc luu giit cha o nhé.
Khi ¢dn nhé mic logic 1 thi cie C van duge ndi véi duOng bit, con cuc B dé hy
mach (hinh 3.106b). Vay, khi dudng cho phép doc tir ¢6 miic l6gic | thi tranzito
khong thong va dudng bit ra D; s& ¢6 mitc Iogic 1 12 mie luu gilf cta 6 nha. -~ -

Véi 6 nhé ding . o *
MOSFET, khi cdn nhé mite '
togic 0 thi cuc D duge ndi - (NheQ) (Nh 1)
voi dudng bit, eye G duge iy LU
néi v6i dudmg tr (hinh 1 ]
3.107a). Vay, khi duome L 1“'“| L S el
doc tlr ¢6 mutc logic 1 thj o D; Dj
MOSFET din dong va " b

dudng bit ra D; s& ¢6 mic

16gic 0 1a mitc hru giit chia  Hink 3.107 $ O nhd ditng MOSFET khi nhe murce logic O fa}
6 nhé. Khi cin nhg mic vd ki nhe mive I6gic I ()
logic 1 thi cue S he (hinh 3.107b) va muc logic 1 & dudng bit ra D; duge gii
khi ¢6 & mic logic | ¢ duong doc ur.

ROM 1a b nhé chi doc. Cac dir liéu chia trong né duoc ghi sin khi che
tao va thudng la cdc Iénh didu khién hoat dong coa mot thiét bi ma cdc lénh
nay khong thay déi ducc. Dé ¢6 thé tao diéu kién linh dong hon cho ngudi sir
dung, ngudi ta sdn xudt ra nhilng ROM c6 thé ghi dugc. D6 la nhitng bo nhé
doc - ghi song khdc RAM la phéi ghi bang phuong tien dic biet va noi dung
ght thudng duge lwu gii vinh vién, ROM loai nay goi 1a bg nhe bdn ¢ dinh
(RMM : Read Mostly Memory).

'3.6.2. ROM cho phép lap trinh

ROM .cho phép lap trinh con goi la PROM (Programmable ROM). Véi
PROM., ngudi sir dyng c6 thé lap trinh theq yéu cdu cia minh va chi ghi dwgc
mQt 14n bing thiét bi ri¢ng. Céc phén tir bén dén cua 6 nhé duge ndi thém mot

R ) ll{ s )
(1 ' “)FK
[

WE; 7 WE;

g

- K]

WE;

|Dj D; |Dj

2 ' b) o <)

Hinh 3,108 : O nhé PROM c6 céu chdy & didt (a) hav ¢ iranzito (B)
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cdu chdy bing Ni-Cr hay Si da tinh thé (hinh 3.108). D€ 14p trinh cho 6 nhé
nhé méc logic 1 thi phai cho xung di¢n 1am dit cdu chiy (hinh 3.105b,
3.108a). Khi ghi sai, PROM khong cho phép ghi lai vi cdu chay da dut.

Khic phuc nhuge di€m nay, ngudi ta tao ra cic
EPROM (Erasable PROM) cho phép khi nap (ghi)
chua chudn thi ¢é thé nap lai. Hinh 3.109 1 6 nhg
cia EPROM diing MOSFET ¢6 hai cyc clra (xem

muc 2. 2. 5c¢), trong d6 mot cuc cita G2 tha néi vé (:];ﬂ Y
- di¢n nh& boc kin trong 16p thuy tinh méng. ' i
Ghi : Khi khong tich dién cho G2 thi G1 didu WE;
khién dong cyc mang binh thudmg theo dien the lo,

duong Ug, dit vao né (WE; = 1). C6 dong curc méng

Ips vé mdt nén D; = 0. K&t qua c6 6 nhé 0. Khi tich '
“dién am cho G2 thi G1 m4t kha ning di€u khién Hinh 3.109: 0 nho EPROM

MOSFET nén c6 WE, = 1 thi vin 06 Is= O nén D,= %372 MOSFET hai fue ol

1. K6t qua ¢6 6 nh 1. (g cye cika thd ndi)

Xod : Thao t4c xod thuc ch4t [a loai bd dién tich am & cyc G2 d6i véi céc
0 nh6 1. Diéu ndy thyc hien duge nhes chidu tia cyc tim manh vio EPROM qua
mot cira 56 trén EPROM dé giai phéng dien tich am (dién tir) & G2 qua i6p
thuy tinh méng bao boc cuc. Khi chi€u tia cyc tim, toan bd 6 nhd 1 bi xo04
nhd. Sau khi xo4 nhé, EPROM c6 thé nap thong tin méi. Thdi gian xo4 (chifu
tia cyc tfm) khoang 15+ 20 phuit. - g :

Cira 56 trén
EPROM phai c6
gidy che chéng
inh sing chiéu
vao (hinh
3.110b) sau khi.
dad nap xong.
Khong dugc béc
gidy che nay khi
EPROM  dang
lam viéec trén
mach vi dit lieu
nap cé thé bj
x04. Cing c6 - .
th€ xo4 EPROM Hinhk 3.110 ;: Dang bén ngodi ciia mdt chip ROM (a) va chip EPROM ( b}
bang dién nhv dat len G1 mot dien thé duong di 16n d€ 1am m4t c4c dien tir
tich & G2. Cich nay cho Phép xod chon loc timg tir hodc vai tir. EPROM xo4
bing dién goi 134 EEPROM (hay E’PROM : Electrically EPROM) hay
EAPROM : Electrically Alterable PROM),
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St dung ROM 1 tuy yéu cdu, mirc do tien dung. Thong thudng, RO)
duoc ding dé : :
- Chita cdc lénh diéu . ol
khién dé diéu khién méy theo ‘“??Tiﬁ??%???
mot chuong trinh nao dé.
- Chiia cic dif lieu ma D EPROM 27324
mdy thudng dang nhu 7, e...

- Chuyén mi : cho dau
vao mét tir clla mi ndo dé thi
ddv ra 14 mot tir cia ma khic.

Voo OF A, CE
Hinh 3.111 R mot s¢ vi ' 4#A54 4 Au OB AWCE Dy b, Ds D, D,

dy vé chip EPROM phd bién

thude ho 27..(.). Hai hoic ba ) EPROM 27256

36 sau chi dung lugng tinh :

theo Kbit. Céc chipho 27 ¢6  bv———vovvo oy
chan V,, d€ dat dign 4p cao
khi nap dit lieu.

27324 ' ' Hink 3.111: Mgt s8 chip EPROM

uuuuuuuuuuu

GND

EPROM c¢6 dung luong 32 Kbit hay 4Kx8 octet, titc 13 chia duge
32x2'%(= 32.768) bit hay 4x1024 (= 4096) tir 8 bit.

8 chan dit ligu : D,, Dy, ...,D,(cho 1 octet).

} ]

1 1

Au+A11><_§E}ia chi 8n dinh Ag & Axt >< 1Dia chi 6n dinh |

_ ) >< i ;
25¢ i
'

| \_
'

1---

N

o i f
N\ &, | |

OF/y,, X'; 45:0& gu 6n dinh | >—

Do + D7

)

=

. ~L CE
Do+ Dr ! Dir idu 8n d!n*?l>— cE X
Trd khéng |

) : : Trd khéng ! -
cao I Thdi gian doc ! cao : : 45ms |
e ' S
a) \ : b}

Hink 3.112 : Gidn 48 thoi glan khi doc (a) va 8hi (b} ciia EPROM 2732._4
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12 chan dia chi : Ay, A, ..., A}, (2 = 4096 dja chi cho 4096 octet)

CE : chip enable, diéu khién IC hoat dong (l6gic 0) hay ngimg (ogic 1)
23
v

24

: Khi ghi thi d4t dién 4p cao (25V), con khi doc thi OE =0

(OE : Ouput Enable).

Gian d6 thoi gian khi doc nhu hinh 3.112a. C6 hai dudng dia chi vi mot 56 .
chan chuyén vé 0 trong khi s& khac chuyén lén 1. Théi gian doc (khi xudt hién
dir liéu & céc chan D)) 12 vai trim nand giay.

Gidn d6 thoi gian khi ghi nhu trén hinh 3.112b. Chan -cEdét lén 25V.

) _ [
Chon dia chi va di liéu cdn ghi xong thi cho xung chudn ¢6 dé rong 45 ms vio
CE dé ghi.

27256 : EPROM c¢6 dung lugng 256Kbit hay 32Kx8octet, tirc 12 chita
256x1024 = 262144bit hay 32x1024 = 32768 tir 8 bit.
8 chan dirli¢u : D, Dy, ..., D, (cho 1 octet),
15 chan dia chi : Ay, A, ..., Ay, (2'5 = 32768 dia chi cha 32768 octet)
CE, OE, V,, : ¢6 chiic ning tuong ty ciia EPROM 2732A. Diém khic
bi¢t 12 hai chan OE va V,, téch rieng.

5213 : EEPROM 5213 (hinh 3.113a) cé dung lugng 16384bit = 16Kbit

hay 2K x8octet. Thei gian tham nhap at ~ 200ns. Thai gian ghi 1a 10ms. Hinh
3.113b 1a gian d6 thdi gian khi doc. :

Sv CE
D A MWBﬁBI:mCE?;?gE;-E‘ D

® |) EEPROMS5213 = | W

SJC
[=X-

P

1 Ao

> G

o o L+
Ay Ay A

g-c

o L+
Ay Ag

x

10mS

b)

Hinh 3.113 : EEPROM 5213 (a) va gidn d6 thi gian khi doc (b)
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3.6.3. B¢ nh6 RAM

Cau triic chung cia Nguén nudi
RAM nhur trén hinh + , I A
3.114 va ciling gém 4
khi nhu ROM 13 : gl
- Khoi gidi mi dja T'\ Gaims |
chi : tuong ty ROM. /| 9 cht B0 nhé
- Kh6i b6 nhé : :
luru giw dit liéu dd
dugc ghi nhung c6 thé Kénh Kénh dit ligu
xod d€ ghi dit liéu méi diéu khién Mach Mach vao/ra
khi duge 1énh. | g‘fw - &idu >3 d4u vag, | o}
) Khéi didu khign d4ura
khi€n:Ngoai tin hieu —
cho phép con cé tin
hi¢u 1am vi¢c & ché do Hinh 3.114: Cdu triic ciia RAM

doc hodc ghi. Hai ché
do nady khong xdy ra déng thoi.

- Kh6i mach vao/ra dix liéu : Khi-
¢6 1¢nh diéu khién doc thi cdp dit lieu
ra. Khi ¢6 I¢nh ghi thi nap dir lién vao
bd nha.

B6 nhé cia RAM véi cdc 0 nhd
c6 th€ ghi nhé dit liéu nhap vao (mic 0
hodc mic [}, ¢6 thé cdp dir lieu ra va
¢6 thé xod dit liéu khi cén thi&t. Véi _
chic nang nhu vay, cic 6 nhé cha X X!
RAM thuéng duge cfu tao tir mot trigo _
dugc bi€n ddi déi chit, ching han nhuy  Hink 3.115: 6 nhd RAM ding tranzito
trigo ding tranzito c¢6 2 cuc phdt & 2 cuc phdt
hinh 3.115. Trén d6, dudng Y ding cho
1 tir (tvong ty WE & ROM), 2 dudng X, X' ding cho 1bit clia ti.

Khi ghi (vi€t) ta phai chon dia chi va th€ dudng Y twong ¢mg lén cao
(l6gic 1) d€ 2 cyc phdt ndi vao Y khong din, sau d6 didu khién cdc dudmg X,
X' dé ghi bit.

- Ghi bit 0, phai ha th€ dudng X' xudng thap hon dutmg X dé T, din (cho
xung 4m vao X'). ' :

- Ghi bit 1, phai ha th€ dudng X xung thap hon dudng X' dé T, din (cho
xung am vao X).
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(32) (31) (30}
X3 2 X Xy X X
: — e —
Y3
(22} (21) (20)
. LM H -
~ | Giai :
— ial (12 (11 (10)
ma [U |
Aq : . |
— dia | l — S 4
? Y1 - -
chi
{02) (01) (00).
Yo | _ [ -
| |
- A~ llol—w ~llo A~ lof—»
o b b b 44 b * by b
Boc / ghi
R/W

Hinh 3,116 : B nhér RAM dung luqmg 4 tir 3 bit

Sau khi ghi xong cho 6 nhé (hogc bit 0, -hoic bit 1) thi trigo luon nhg
trang thdi vira c6. Nang the dudmg Y lén cao nhe xung duong.

Khi doc, ta phii nan

g the dudng Y len dé 2 cyc phit n6i vao Y khong din
va trigg nho s& hoat dong nhd 2 cyc phdt néi vao X, . '

- Bit 0, do T, da dén nen c6 dong dien qua X',
- Bit 1, do T, di din nén c6 dong dién qua X.
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- Sy hi¢n dién cta dong di¢n bdo hi¢u sy xufit hién tin hi¢u. Mach ra bién
ddng dién thanh dién thé thich hgp & ddu ra (logic 0 hodc logic 1). Phép doc
khéng 1am mdt dit li¢u da ghi & 6 nhd.

RAM ding tranzito hai cyc phat c6 van téc thao téc cao, thdi gian tham
nhip nhd nhung cong sudt tiéu thu 16n hon loai dung MOSFET.

Hink 3.116 biéu thi m6t bé nhd RAM chia 4 tir, mdi tir 3 bit.
O nhé cha RAM c6 thé c4u tao tir MOSFET va dugce chia thanh 2 loai :

- Loai tinh, goi 14 RAM tinh (SRAM : Static RAM) : Lai dung tinh chat
nhé | trang thdi 8n dinh cia trigg ding MOSFET.

- Loai dong, goi 1A RAM dong (DRAM : Dynamic RAM) : lgi dung di¢n
dung ki sinh ciia cyc cira MOSFET dé luu giif thong tin trong mot khoang thai

xt

=

Dan

2
g

Te
14+l

T

111l 11l
[H
o
n

T

DAn

| T¥T LTI

O nh6 clia SRAM .
T,T,. T, va T, la céc
nhé hoic ghi vao 6 nhd. o .Hinh 3117 : 0 nhi SRAM ding MOSFET
O uhé cia DRAM ding MOSFET nhy hinh 3.118. Sy c6 hay khong c6

ding MOSFET nhu i 4
hinh 3.117. Trigo ducc %

tranzito chinh, ¢on T, ><

va T, hoat dong nhu 2 Khod

Nhy hinh 3.117,

gia sit T,, T, dn va T,, T, kho4 thi cuc mdng cia T, (diém B) c6 mitc logic O,
dién tich trén ty ki sinh Cgg giifa cuc cira va cyc nguén diing d€ ghi va hwu giit
thong tin.

gian nhat dinh.
SRAM '«
tao bdi 2 MOSFET kiéu
bu (CMOSFET - xem T
muc 324y TT, va Ll
dién tr&. Ngoai ra, cdn Y ' 1
cé6 Ts va T 13 2 khod
dién tir dé doc ra tir 6
cdn cyc mang cha T, (diém A) ¢6 mitc logic 1. Cdc trang thédi nay duge trigs luu
nhé bén viing n€u khong m#t nguén nu6i va khong c6 tin hiéu diéu khién xo4.
DRAM

O nhé DRAM ¢6 3 ché d6 1am viéc :

- Ché& d@ ghi : Dit vao dudmg Y mdc logic 1 thi T, va T, n6i thong v&i
dudng X va X'. Néu liic ndy dat 16gic 1 vao cuc cita T, thi T, thong va dudmg
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X' bi n6i mat (X' = 0)
va qua T, théng sé c6
B =.0, din t6i T,
khod. .Cuc cira T;
duge dit mitc logic 0
nén T; khod va dudng
X 6 mic logic 1, qua
T, thong nen A = |.
Tu ki sinh Cg, duge
nap tdi dién 4p ngudn
duong (+) wva T,
théng. Mic B = ¢
duge hrua giir.

- Che do cho ;
dudng Y ud vé logic

0 lam T;, T, khod. O nh6 gém T,, T,
cra T, va T, ti€p tuc dén, duy triB =
lai), tu Cg;, bi dd, hao hut dién tich. Do vay

8V .
@Ax AnF}WO_EAw °E D De Ds Ds Ds

Hink 3.118 : O nhé DRAM diing MOSFET

0. Tron

bi c6 14p. Tu Cg, dat the duong vao cyc
g thai gian chd (doc va xo4 dé ghi
» ¢4n phdi nap b6 sung (goi 1a lam

D 2016/2116/4016/5516/6116

a)

v -

Ar As As As Az A2 Ay

g.c

gc

fﬁ

2
EO

o A G

[
@

BN X

cao

>
+
>

/

L TNK

CE ——
DU-I—DT < I
b) By N
Poc

Hinh 3.119: Chip DRAM fa) va ché' ds ghi (b), doc (c)
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tuoi by nhé). Khi 1am tuoi, cyc cita Ty, Ty déu cé mitc 16gic 0 va T, Te khod.
{do tu Csg;) nén X'
= 0 vi néi mat, duy tri B = 0. T, thong s& nap thém cho Cgg,. Chu ki 1am tuoi
khoing phdn nghin giay.

- Ché d6 doc : Dat Y len logic 1 1am T,, T, thong. Do T, dang din nén
X' =0 va bit 0 duge dua ra tr X'.

Hinh 3.119 Ia mot vi du vé chip SRAM :
SRAM 2016/2116/4016/5516/6116
Dung luong : 16 Kbit hay 2K x 8 bit

8 chan dit lieu : Dy + Dy (cho 1 octet)

11 chén dia chi : A, + A, (2" = 2048 dia chi cho 2048 octet).

bgt Y = 1 thi T;, T, thong. T, théng va T, dang théng -

OFE : cho phép ddu ra. OE = 1 : ddu ra ¢6 tr& khéng cac. OE=0 : ddu ra

nd&i véi he théng.
- CE : chon chip. CE=1:vi mach bj déng ; CE= 0 : c¢6 thé ghi/doc.
R/W :doc/ghi. R/W=1:doc; R/W=0: ghi

Ché& d¢ 1am viéc ciia SRAM dugc biéu dién trong bing 3.36

Bdng 3.36;
R/W @ ) ﬁ - DO+ D7 Mode
o X g DiI liégu xéc dinh Ghi
1 1] 0 Dit lidu ra Boc
X X 1 Trd khang cao Cdm vi mach
1 1 0 Trd khang cao Cémra
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CAU HOI CHUONG 3

1. Phan biét cdc he dém 10, hé d€m 2, h¢ dém 8 va he dém 16 ? Céch tinh
mot s§ trong cdc hé d€m d6 nhur thé nao ?

2.-Néu cdch chuyén déi mot s6 he d&m 10 sang hé dém 2 va nguoc lai ? .
3. MaBCD-8421 lagi ? .

4. C6 nhitng loai cdng logic nao ? Néu ham bidu dién, bang chan I va cho
vi du vé cdc loai c6ng d6 ?

3. Khi sir dung céng 16gic thi cdn vu ¢ gi ?

6. H¢ logic t6 hop va hé logic ddy khdc nhau thé nao ? Chitc ning cla
chdng la gi ?

7. Thé nao 12 bd ma hod ? Néu cdch m& hod s6 thap phan sang ma
BCD-8421 ?

8. Thé nao 1a b6 giai md ? Neu cich giai ma nhi phan sang thap phan va
ma BCD sang ma 7 thanh ? '

9. Neéu cdch chi thi 5 bing 7 thanh ?

10. The nao 1z bo chon kénh, bo phin kénh ? Néu nguyén tic lam viéc cha
chiing ?

I1. Mach bdn cong va mach cong toan phdn la gi ?
12. The€ nao 1a bo s50'sdnh hai s6 nhi phan

13. Trigo la g1 ? C6 nhitng loai trigo nao ? Hiy neu bang chan i coa
chiing va so sdnh sy khic nhau giita chiing.

14. Phan biét trigo ddng bo va trigy khOng dOng bo ?

15. Thé nao la trigo chii-t§ ?

16. Tin hieu kich thich trigo nhu thé nao ?

i7. Trinh bay mach d€m kkong déng bo va mach dém déng bo ? |

18. Mach dém modulo 13 gi ?

19. Trinh bay mach d&ém modulo 5, modulo 10 va mach dém modulo bat ki?

20. Thé nao 1a bo nhé bén ddn ? Neu chi tieu d4nh gid mot bo nhé ?
~ 21. So sanh su kh4c nhau gita ROM va RAM ?

22. Phan bi¢t bd nhé ROM, PROM, EPROM, EEPROM ?

23. Trinh bay vé 6 nhé ROM ?

24. Phén biét bd nhé RAM, SRAM, DRAM ?

25. Trinh bay vé 6 nhé RAM ? ;
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Chuong4
CAC BO CHINH LuU

B¢ chinh luu 13 bo bién déi di¢n dp xoay chiéu
thanh m¢t chiu. B¢ chinh hwu duge sir dung rat
nhiéu trong céc mdy cong nghiép, vi vay, chiing ta ~
can tim hiéu cfu tao va nguyen 1y hoat dong clia =
ching. Ki hi¢u téng quét cia mot bo chinh lvu nhu
trén hinh 4.1.

C6 nhiéu loai so d6 chinh lwu va ching dugc
phan loai nhu sau : : Hink 4.1 : Ki higu t0ng qud
- Theo s6 pha : chinh luu 1 pha, chinh hru 3 mt bg chink luu

pha, chinh liru n pha. '

- Theo sa dé ndi : chinh lwu nira ki, chinh lun hai nira chu ki hay ca chu
ki, chinh luu hinh tia, chinh lwu hinh ciu.

- Theo sy diéu khién : chinh lwu khong diéu khién, chinh Iwu c6 diéu khién

~ Hién nay, chinh luu khong diéu khién thuong dung diot (xem muc 2.1.1),
chinh lwu ¢6 diéu khién thudng diing thyristo (xem muc 2.2.3).

V6i céc cich phan loai trén, mot so dé chinh luu c6 thé duge goi tén nhy sau:

o ipha hinh tia khéng didu khién
Sa d& 3 pha
chinh v - ™~ hinh cdu c6 diéu khidn

n pha

Vi dy : So d6 chinh lvu 1 pha hinh cdu khong diéu khién.
So d6 chinh luu 3 pha hinh tia c6 diéu khién v.v.
Ciu tric chung ctia mot bo chinh Iwu nhu trén hinh 4.2, bao gém :

- Miy bi¢n 4p : dding ph6i hop dién 4p 1uGi dién va dien 4p ddu vao ciia bo
chinh hru. ’ :

- Chinh luu : 12 50 d6 chinh luu thyc hién viéc bi€n d6i dien 4p xoay chiéu
thanh mot chiéu, :

- Khau loc F : ¢6 chiic niing san bing dién 4p mot chiéu sau chinh lvu dén
mifc d¢ nao d6. Khau loc thudmg sir dung cudn cim, tu dién.
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- Mach do ludng : do luding céc tin hiéu ddu ra mot chiéu (dong dién, dién
. &p) dé thuc hién chic ning bio vé hoic ad thuc hién chiic ning phin héi vé
mach diéu khién (khi bo chinh luu 1a c6 diéu khién)

- Mach diéu khién : ding dé diéu khién céc thyristo trong chinh lvu c6
diéu khién. Mach diéu khién ciing thyc hién chitc nang tin hiéu hod va bio vé
toan b9 bo chinh luu.

MBA cL F T
Ludi ~— Phy téi
dien > S Mi. —3 mot chiéu
1€n 1
(5+) _T
A i
i I
: u W I
‘Mach
didu khién{&----—--~—~--1 Do ludmg

Hinh 4.2: Cdu triic chung mét bg chinh huu
Mot bo chinh lvu khong nhit thi€t phai bao gém t4t ca cdc khau, ngoai trix
khau chinh lIru. Thong s6 clia mot bo chinh lwu thuong 1a : dién 4p chinh luu,
dong dién hay cong suft chinh luu, d6 bing phing cta dién dp chinh luu v.v...

4.1. CHINH LUU KHONG DIEU KHIEN

Méc mot diot giita ngan xoay chidv va phu tai (hinh 4.3) thi di6t chi
cho dbng dién chay qua phu tai & nlra chu ki ma nguén phan 4p thuan cho
dict, con dist khong din dong (khod) & nira chu ki nguge ti€p theo vi bi phan
- 4p nguge (xem muc 2.2.1).

e

- . _H_ -.3"_ _N_

'Izo' ﬁ-——-—-—-— e ,(_,,_ -

a) : b)

Hinh 4.3 » Tdi dwye cdp dfén Hinh 4.4 : Ki ki¢u b chinh luu khong diéu Hueﬂ
mét chidu qua digt . I pha (aj va 3 pha (b) dang diot

Khi duge phan ap thuan, diot thOng, din dong ngay va tri s6 ddng di¢n
" phu thudc vao dién 4p ngudén va téng trd phu tdi. Do vay, didt 12 mot van
khong diéu khién va chinh hru diing di6t goi 12 chinh luu khong didu khién. -
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Céc bo chinh luu khong diéu khién diing diot dugc ki hiéu nhu trén hinh 4.4,

bé didp ing dién dp mot chiéu ma phu tai cdn, dién 4p xoay chidu ddu vio
céia bo chinh luu di6t thumg duge cdp qua may bi&n 4p (MBA) nhu trén hinh 4.5.

a)

Hinh 4.5 : Ngudn xoay chiéu cdp cho bﬁ_-‘;hl'ﬂ’l luw gua MBA I pha {(a) va 3 pha (b)

Cic so d6 chinh luu diing di6t (bén trong kh6i ohi nhat c6 ki hieu didt) rat da
dang, ¢6 thé 1a chinh luu nira chu ki, ca chu ki v6i s¢ d6 hinh tia, hinh cdu v.v. ..

+

——

b)

4.1.1. Chinh luu mét pha nira chu ki

Quad trinh lam viéc clia sa 46 chinh luu phy thutdc vao tinh chdt cGa phu tai
nén ta xem xét riéng cho timg loai tai.

' D
* r s . ’ + :
a) Tai thudn tro (R) P
Hinh 4.6 biéu thj so d6 chinh luu 1 U Il[
pha nira chu ki vdi tdi thudn trd (dén soi - ~U
dét, bép dieén, 1d dién...). Ta coi dist 1a »

Ii tedng, nghia 12 khi bi phan 4p ngugc
thi I,, = O va khi ddn dong, lic dugc
phan dp thuan thi syt dp (hay dién 4p
roi) trén didt bing 0 (U, = 0).

R

L

Hinh 4.6 : Chinh luw mét pha nita chu ki
VoI tdi thudn trd

3 nlra chu ki duong ciia dién dp ngudn, dist duge phan 4p thuin sé din
dong qua tai. Dong dién qua tii d6ng pha vdi dién 4p nguén (hinh 4.7b). Ddng
qua tai la ddong mot chiéu (vi khong c6 phdn am) nhung bj nh4p nh6 mét 14n
trong mot chu ki. Ta néi : dong dién chinh lwu c6 tdn s6 ddp mach lam=1. 3
nira chu ki 4m, di6t bi phan 4p ngwoc s&é khod, dong dién qua tii bing O va
dién 4p ngubn dit len dist nhu hinh 4.7c¢.

" Gid trj trung binh cha dién 4p chinh luu theo tinh todn 13 :

Ud=$=@=o,4su | @
. n T .

Dong dién tai trung binh :

I, =ﬂ=[2_q=0,45£ ' - (4.2)
R nR R
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bién 4dp nguge 16n nhit dat lén diot s& 1a
U, = U, =2U=1,4U (43)
b) Tdi dién tré, dién cdm(R + L) |

Tai ¢6 dién cam I3 ; cdc cudn hit, cudn day, cuon nam cham dién, cudn i
hop, cudn kich tr mdy dién... N&u dién tré rdt nhd cé thé bd qua thi ta ¢6 tai _
thudn cam (L).

Trudng hop nay (hinh 4.8a), diot ddn dién & nira chu ki dugc phan 4p
thudn song vi tai ¢6 cam khang nén dong dién khong bién thién cling nhip véi
dién 4p ngudn (hinh 4.9b) ma luon cham hon (tang cham hon, giam cham
hon). Nguyén nhan 13 do sttg dien dong (s.d.d) tu cAm cha cudn day ludn cé
xu hudng chong lai sy bién thién cla dién 4p nguén.

Lic dong tang, s.d.d ty cdm ngugce chiéu dién dp ngudn lam dong ting
cham. Di¢n nang tich lu§ trong cuén day duéi dang tir ning. Lic dong dién
giam, s.d.d ty cdm cing chiéu vdi dién 4p ngudn 1am dong dién giam cham.
T néng cua tlr trudng cudn day bien tra thanh dién nang. Do vay, khi dién dp
nguén u = 0 va ddo chiéu thanh am, s.d.d tr cam e_ vin ¢6 gi4 tri du 16n, dp
dao u, ti€p tyc phan 4p thuan cho diot D nén diot D 1i€p tuc din dong qua tai.

Ti thdi diém t;, (ing vdi géc pha 1) thi -u > e, va diSt bi phan 4p nguge nén

khod, cit dong va 1;=0
B\
Um
+ 14 2 + o
a) S
0 _} M T :[
e A\ ig
Do
ig
i T >
3 t
Uac
) >
0 t
Hinh 4.7; Gidn d0 dién dp va dong dién Hinh 4.8 : Chinh Iuw mot pha nita cfu
theo thai gian cda chink hwu | pha ki vii tdi o6 tinh chdt cdm khdng
nida chu ki véi tdi thudn iré
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Vivay . : Um M

- Khi tai ¢6 cam /\
khdng (L = () thi b 2n :
khodng din dong cia ¥ o T \/‘
dist A > m so voi 2
truong hogp tai trd s Mg i
thudn (khoang din -
dong 1a m, hinh 4.7b).

Do wrcam L canglén b
thi A cang 16n.

- Khi dist dén uae A
dong, dién 4p trén tai '
lap lai dién ip ngudn
nén cé6 mot vﬁhg am % O {}umo
(A - ) nhu hinh 4.9b.

Do vay, dién 4p chinh :
lwu trung binh U, nho Hinh 4.9: Gidn 48 thoi gian cia dong, dp khi chinh lun mot pha
niia chu ki véi tdi cém khdng

[FY]
A

TN
|

XS]

S

P
-

hat . . mn m—— e
L

hon so véi trudng hop
1ai thuén tro. oade

- Pién 4p nguoc dit len di6t
khi né khod nhir hinh 4.9¢ va ¢6
budc nhdy vot ban ddu U, gay
tdc dung x4u cho chuyén mach
cla dldt Do tr cam A cang lén Hiuh 4.10: Déng va ap khi chinh leu mot pha nia chu

thi U, 4 cang l6n. ki vai tdi cdm khdng va c6 diét dém
a) So d6, nguyén Iy ;b) Gidn d6 déng dién

2

Trong thye t€, véi tai cam
khing, ngudi ta thudng méc nguge mot
diét dém D, (hinh 4.10) song song véi tai.
Dist D, khong lam viéc & nita chu ki
duong ciia ngudn. O nira chu ki 4m né ~
khép kin dong tdi do sic dién dong ty’
cam, duy trl dong tai lidn tyc va bao vé
céc thi€t bj khoi bi qud 4p. Nher di6t D,
ma dién dp trén tai khong c6 vﬁng am v Hinh4.1L: Chink luu mt pha nita chis
dong 1a lién tuc. kivoitdiR+ E

c) Tai ¢6 sic dién déng

Tai c6 sic dién déng ding bo chinh luu thudng gip nhu : dong co dién
mot chiéu, bé dién phan, bo nap dc quy, tu dién 16n... Cic stc dién dong cla
phu tai khi lam viéc ¢6 chiéu nguge vdi dién dp nguén nén cdn goi 1a sic phan
dién dong (s.f.d).

F
=
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Truong hop tdi R + E (b€ ma, nap 4c quy, tu dién 16n) duge bidu thi trén
high 4.11. Vi ¢6 stic di¢n dong nén di6t thuc sy duge phan 4p thuan chi khi U >
E. Do vay, viing din clia di6t 1a tir géc 6, dén 6, (hinh 4.12a) hay tir thii diém
to, dén tg;, nghia 12 ving dén 12 (6, - §,) < 7. Siic dién dong E cang 1én thi

khoang din A = 6, - 8, cang nhd. Ciing do c6 sitc dién dong E ma dién dp nguge
dit 1én didt D s& 16n len u,, = u + E (hinh 4.12c),

Ungnix =Upee +E=v2U +E

(4.4)

Trudng hop 1di R + L + E (dong co dien mot chiéu) hu trén hinh 4.13a.

Nhu di phan tich &
hinh 4.9b, do ¢é dién
cdm ma dong dién
ting chim & sudn
truéc va kéo dai
khoing ddn cha di6t
& sudn sau (hinh
4.13c). Vi thé, géc
thong cha dist D 1a
8, con géc khoia A
cha dist D khong
phai 14 8, ma 16n hon
9, (A > 6,). Dien 4p

trén tai c6 dang
dudng nét dam trén

hinh 4.13b.

Hinh 4.13: Chinh luu mot pha nita chu ki voy iR+ L+ E
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Hinh 4.12: Gidn 46 théi gian cia dong, dp khi chink luu
mét pha nita chu ki véi tdi R + E

U
M Ud=u /\
Us =E
E .
Vie. e\ 2n/ N 2
ol ; s || N
] 2] (o ‘o
| ;o (o P
1 3 ] II
! i ) b
1 1 1 .
ia A P Uy Pl
I 1] | :|
P L ' b
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4.1.2. Chinh hru mét pha hai nita chu ki (ca chu ki)

Trong c4c so dé chinh luu mot pha hai nita chu ki, ta thudng gap cdc di6t
c6 cat6t néi chung vao mot diém hozc cé anét n6i chung vio mot diém. Ta

xem xét van dé ndy trude :

a) Su ddn dong ciia nhém di6t ndi ¢

D1
V. x ]
'7AL ! K,
D2
V2 # N
A,y K;
a}

a
Vv

atot chung hodc andt chung
’ D1
P Vi
Ay Ky
WV H
D2
P Y,
Ay K,

b)

Hinh 4.14 : Ghép cic di6t thanh nhom:
a) catdt chung ; b) andt chung.

Hinh 4.14a 12 céc di6t ndi cat6t chung.

- Néu thé€ V, > V, > V thi dit D, din. Coi sut dp trong D, 1a Iy wéng (bing 0)
thi ta c6 V, = V. Nhu vy, D, thong, D, bi khod (do V, > V5).

-Neuthé V, >V, >V

thi di6t D, din va D, khod
(do V,> V).

Vay : Trong moét nhém
cic di6t néi theo so d6 catst
chung, di6t nac c¢6 thé ano6t
lém nhét sé din va khi dan, né
dat 1én catst chung thé anét
16n nhat va cic diot khac s& bi
khod vi bi phén 4p ngugc.

Véi nhém dist n6i

chung an6t (hinh 4.14b),

ban doc c6 thé tu giai thich
vi ¢6 thé két luan :

Trong mét nhém cic
di6t ndi theo so dé an6t
chung, di6t nio cé th€ catét
nhé nh4t sé din va khi din,
“né dat lén an6t chung thé
catdt 16n nhdt va cdc di6t
khédc s& bi khod vi bi phan
4p nguge.

-

3]
+
P .
- +
=, 1
ud PT| lld
»; -
D, - a)
P
—_—
iy
~U1 A Dy il .
vy ’I — _b_)
¥
- - D2 +
Uz B . | Ud
= PT|| il
. i )
~

Hinh 4.15 : So 46 chinh liew hai nita chu ki (hinh tia)
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b) Chinh luu mot pha hai nika chu ki v6i 50 46 c6 diém gitta

O so dd hinh 4.15a, th c4p MBA c6 hai cuon day cing chiéu qusn n6i

1i€p nhau (hay mot cudn day c6 diém gita M) cdp dién cho tii qua hal di6t n6i
catSt chung.

Trong nita chu ki duong ciia u, gid sir V, > V; thi D, théng, din ddng qua 1ai,
di6t D, bj khod. ,

Trong nira chu ki Am ciia u, V, < VB nén dict D, thong, diét D, khod. _
Nhur vay, mdi didt dén dong trong nira chu ki (hinh 4. 16b,c) nhung phu

tai c6 ddng dién trong c4 hai nira chu ki (hinh 4.16d).
He s6 dap mach cia so dé

chinh lvu A m = 2. I .
- D8i v6i tai thudn tr& R dién -

ap chinh luu U, trung binh : o

= 2£y— =0,9U 4.5) Yt v
T

Tha T

a)

Dong dién chinh ltu déng pha rﬂrﬁﬂh\ _

véi dién dp va gid trj trung binh Ia : ° AN
U, .2U :
[[=—=L=2—"——=0, 9— 4.6 Unge MMz '
‘R 7R R (46 !
Dién 4dp nguge cyc dai dat 1én L

méi di6t 1a : U, = 2U. N/ \/
_ ’ A

- D6i v6i ti R + L thi do dien

I
!
3
I
|
]
]
|
|
|
|
|
|
|

/

£

I
-V

4]’”]11“’:.5

]

c}

cim ma dong dién phy tii bi thing ' SR o
cham va gidm cham nén khong bao _ LTz
gitr dong vé 0 (hinh 4.164).

- DGi v6i tdi R + E, nhu di-
phan tich, itk chi thong khi U > E
vi khodng dan cia di6t nho hon =
(kinh 4.16e). :

Chi ¥ ring, v6i chinh luu hai
nita chu ki ¢6 diém chung, ngusi AL ZACE N
ta khong diing di6t dém D, vi ldc JMMH,‘MMM
nao ciing c6 dién th& hoic A hoic
B luon 16n hon dién th€ diém giira
(diém chung) M nen dift dem

khong bao gi¥ din dong. Hinh 4.16: Gidn 48 theo théi gian ciia dong, dp
khi chink twu mot pha hai mira chu ki

L}
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¢) Chink luu mét pha hai nita chu ki véi so' d6 cdu mét pha
So dé cdu mot pha (cdn goi 12 so d8 cdu Graetz) nhu trén hinh 4.17.

- Trong nita chu ki duong ciia dién 4p ngudn, gia sit V,, > V,. & nhém cic

di6t D, va D, néi catst chung thi D, din con D, kho&. (b nhém céc dit D,vaD,
néi an6t chung thi D, dén con D, kho. Drbng qua phy tai (PT) theo dutmg :

Hinh 4.17: S0 d6 cdu Graetz

ngudénu- A-D,-PT-D,-B- nguén u.

- Trong nira chu ki am cha dlén dp ngudn : V, < V. Giéi thich tuong tu cé :
D, D, dén; D,, D; khod. Ddng qua phu tai theo dudng :

nguénu-B-D,-PT- -D, - A -nguén u.

So d6 chinh luu 13 hai nira chu ki nén dién 4p va dong dien trén PT thudn trd
nhu hinh 4.16d, khi PT 1a R + L nhu hinh 4.16d vi khi PT 12 R + E nhu hinh 4.16e.

Khi tii A R + L + E - )
(doéng co dien mot chidu) c6 e N u.=y
gidn d6 ohr hinh 4.18. Do e[|/ \u /\ /'\ /
ddng ting chim vA giam .
cham hon dign 4p (V1 sy cé I T K3
mit cia dién cam) nén thoi
_ gian thong (hay géc thong)
16n hon. Khi L 46 16n, I, 1a Hinh 4.18: Gidn dd thoi gian cila dong va dp khi chinh

lidn tl;lc Gla tr]. trllng binh tuu todn sdng vé#itdiR+ L+ E
cda di¢n 4p chinh luu v2 dong dién chinh lwu tinh theo (4.5) va (4.6).

4.1.3. Chinh huu ba pha nita chu ki

Trong chinh lwu mét pha hai nita chu ki, céc di6t trong so 46 ldn luot thay
phi¢n nhau din ddng tir ngudn t6i phu tii. DS 12 sy chuyén mach. Qud trinh

gV~
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l1am viéc ciia so @6 chinh lvu nhiéu pha néi chung va chinh luwu ba pha néi
riéng cling c¢6 dac diém cd ban 12 chuyén mach tir sy diin cla di6t pha ndy
sang su din clia di6t pha khdc.

Xét qud trinh chuyén mach cia 2 so d6 chinh luu ba pha hinh tia (chmh
luu nira chu ki) va ba pha hinh cdu (chinh lru ca chu ki).

Chinh lvu theo so ~u; Da ;
d6 ba pha hinh tia l1a A — +,
chinh lvu ba pha nira ' _ Dv 4
chu ki. S0 d6 dugc YN
bi€u thi trén hinh ahblen < N
419. Cic dien dp “us Do | W p] Jic
nguén ba pha léch Pt — -
nhau géc =120 N ~
dugc biéu thi trén
hinh 4.20a. Hinh 4.19: S¢ d6 chinh luu ba pha hinh tia

a) Chuyén mach ty nhién tic thoi

Pay 1a truong hop dién
cam cia bién 4p (BA) ngu6n
khong dang ké (L ~ 0) va.
xét trudng hop tai R.

Trong khoang 6, dén
' 8,, thé pha a duang hon 2
phabvac(V,>V, V,>
V.) nén D, din, D, va D,
khod. Ddng dién tir ngudn
4p u, qua D, téi phu tai (i, = b)
iy) v& di€ém trung tinh. Tir '
dé, dién dp trén phu tdi
biing u,.

Trong khoa_ng 6, dén Hinh 4.20 : Gidn 46 dién dp va ddng dién khi chinh luu
0,, th€ pha b duong hon 2 ~ ba pha hink tia vdi 1di R

phaavic (Vy,>V, V,>
V.) nén di6t D, dan, D, va D, khod. Dong dién phu ti iy = i, va dién 4p trén phu
tai uy = u,.

Tuong tu, trong khodng 6; dén 6, : diot D, dén, con D, va D, khos. Liic
nay ig = i, v uy = u, v.v...
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Vay : Trong méi chu K cha nguén 3 pha s& c6 3 14n chuyén mach (diet nay
khod d€ dist kia d&n). Thei di€m chuyén mach 12 thy; di€m dién 4p cic pha lien
ti€p bang nhaw, nghia 13 khi U. = u, (diém L), u, = u, (diém M), u, = u, (diém N)
V:V... B6 12 chuyén mach ty nhien. . :

Khi chuyén mach ty nhién, dong dien qua 1ai R gidm vé 0 ngay & dist nay
va ting lén ngay & diot kia nen chuyén mach ty nhién con £0i 12 chuyén mach
tu nhién tic thei. ' '

Nguyeén tic chuyép mach 13 : Tai mot thai di€m nao dé, di6t nao c6 the
anét cao hon s& din, con cdc dist khéc s& khod. Khj the andt clia 2 dist nhu
nhau thi diét nio c6 the anst dang ting s& din cdn dist nio c6 th€ anot dang
giam s& kho4.

b) Céc thong s6 co ban ciia mach

- Géc diin cita mdi di6t trong mot chu ki 1a 2% - 120°.

3
- Gid trj trung binh ciia dién 4p chinh lvu theo tinh todn Ia :
U, =§21/—_6-U =1,17U ' “7
m

_ Dang dién 4p chinh lru 13 c4c ¢hém sin ba pha véi tin s dap mach m=3
(dudng nét dam tren hinh 4.20a)

- Di¢n 4p DgUQC Uy, trung binh dit lén mbi diot 1a :
Ungmax =V342U = VBU 2,450 ' (4.8)
- Gid trj trung binh cia dong dién chinh lvu qua phy tai (hinh 4.20b) 14 :

I =—-—=-————'_——‘_—l’17—— 4.9
IR T RMIR 9
- Dong trung binh qua méi diet 1a
| Iy J6u U o
Ip=A- 2 _539U 4.10
PTER TR RTOPR 4.10)

= VTUsin30® < Y2y g s
Ualy, 2300 =v2Usin30 =5-U=07u
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2. Sitc dién dong E ¢6 gi4 tri 16n hon tung d6 clia cc diém chuyén mach
tu nhién. ' ' ' C

Khi E < 0.7U thi qué trinh chuyén mach ty nhien khong bj dnh hubng gi

dang dién 4p chinh luu (hinh 4.21a) va dong di¢n chinh hre (hinh 4.21b) gidng
nhy hinh 4.20 nhung gid tri dugc tinh theo cong thirc sau ; - -

Uy =3—2@U-'J5E=1.17U—1‘,41E (4.11)
n
I4 =_l1¢1_—..3_‘/_—6_y.._\/§_E_=1,17£_1,41_§. (4.12)
R 2z R R R R
Dong trung binh qua méi diét sé 12 :
Ip glizfﬁ__[{__@_l:;:o,;;g.{l_o,ﬂ_@ (4.13)
' 3 2R 3R R R

1a cdc diém chuyén mach t nhién L, M, N, P... nita ma 1a giao diém cta
dudng ngang E véi cic dién 4p pha hinh sin. D6 14 cic didm Li, Ly, M, M,,
Ni, N,... (hinh 4.21c). .

M u . .
E Uy Up U, Uy U . ’h Uy UFS Mg Ug Ug

} : - L )
ay ol 6’11 193 B ﬁe, cyofk
) ‘], l']l P \

|

) A I|
fd A} ungDy ! Ung O

I

J

Hink 4.21 : Dang dign dp va déng dign khi chink huy ba pha hinh tia véi 1di R + E
V1 vay, ddng dién qua phu tii do digt D, din 1a :

ld = UEI;-E

T6i di€m M, tng véi géc pha 6, thi dist D, khod. Liic ndy, di6t D, chua
din duoc vi u, < E. Dist D, cting khod. Dong dién giam vé 0.
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Tir diém M,, dién 4p u, trd thanh 16n nh4l so vdi dién 4p u,, u, vd E nén
+ dist D, din cdn D,, D, khod. Dong di¢n phu tai lai ¢6 va bing :
id = Up -E
R
T&i di€m N, thi ca 3 di6t déu kho4. Qud trinh cit the ti€p dién va dong
dién phu tai 12 dong gidn doan (hinh 4.214).

G6c¢ dan (6, - 8,) va thai gian din 1 khi E > 0,7U 12 nhé hon so v6i trudng
hop E < 0,7U.

¢) Chuyén mgc:h t nhién c6 qud trinh (hién tuong trung ddn)

Trong thuc 1€, mach chinh lwu luon cé dién cam tao bdi cdc cudn day
MBA, chua k€ dién cim cla PT (nhu dong co dien). Vi th€, dong qua diot
khong thé tang gidm tic thoi nhu da gia thist va phan tich & trén.

Fa+Us Hup+Ud Hue+ug

Hinh 4.22 : Chuyén mach 1y nhién cé qud trinh khi ngudn va mach cé dién cdm L =0

' Vidu: Tai di€m chuyén mach M (hinh 4.22a) di6t D, khod va di6t D, din
nhimg dong i, khong gidm ngay tir I, v8 0 ma gidm tir tir, con dong i, khong
ting ngay tir 0 lén I, ma ting ¢ir tr. Dién bi€n gidm i, va ting i, nhr hinh
4.22b. Néu coi L = o thi ddng ti I, coi nhu duge loc bing phing. Thoi gian
tdng, giam dong. cdc di6t 1A tuong tng voi géc ¥ = wt,. Gée ¥ goi 1a gée
chuyén mach va chuyén mach ndy goi 12 chuyén mach ¢6 qué trinh. Hi¢n
tugng xay ra goi 1a hi¢n tuong tring din (2 di6t cing din). '

~. Do tring diin, 2 ngudn u, va u, coi nhu khép kin mach (vi 2 di6t D, va D,
- déu din) (hinh 4.22c) va dién 4p chinh luy téc thdi trén tai s& 1a

Uz tuy
2

u
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Di¢n dp nay nho hon dién dp khi khong c6 triing din (L = 0) (dudng nét
dit trén hinh 4.22a). K&t qua gi4 tri trung binh cla dién 4p trén phu tai khi cé
tring dén nhd hon dign 4p wén phy tai khi khong c6 tring din va dang dién 4p
chinh luu trén tii c6 tring ddn nhr dudng nét dam trén hinh 4.22a.

* 4.1.4. Chinh lwu ba pha hai nira chu ki

Chinh lvu ba pha hinh cdu 1a chinh luu ba pha hai nira chu ki va ¢6 so d6
mach nhu hinh 4.23a. S4u di6t tao tharh 2 nhém : nhém cat6t chung (D,, D,
D;) va nhém anét chung (D,, D,, D). .

T 3m .

Trong khodng —+— :

8 86’6

- Trong khoang nay, dién ip nguén 6 quan hé u, > u_ > u, va dién th€ tai
cdc diém A, B, C c6 quan hé : V, > V, > V. (hinh 4.23b),

- Vdi nhém caiét chung, dist D, c6 thé anot duong cao nhdt nén thong,
cdn céc diot D,, D, kho4. ' .

- V6i nhém anét chung, di6t Dy c6 thé anst thdp nhét nén thong, cdn cdc
dist D,, D, kho4.

- Dong qua phu tai theo dudng : 0 -.ua -D-PT-Dg-u,-0 -

uA
N~V Y YTY Y
! 1

P I
. i Ya
Uy Dy Da Ds . !

1
I |

i
I I
1 I
| I
1 1

*m*%*n, Didt | |04|D4| Dy) Dy|Dg| Ds[Dq |Dy| O
) thiing Dy Dg Dy DyiDy DG Dg ;D2 Dy

a) b)

Hinh 4.23: Chinh luu cdu ba pha
X 3n 5= '
TI'OIlg khoang —'6—' +? :

- Trong khoang nay, céc dién 4p nguén c6 quan hé u, > u, > u, va dién th&
tai cdc diém A, B, Ccé quan hé : V, > V, > V..

- & nhém cat6t chung thi D, thong, con D;, D, kho4.
- O nhém anét chung thi D, thong, con D,, Ds khod.
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-Dbngquaphutéitheoduﬁng:ﬂ-u_-Dl-P‘T-Dz-uc-O

. . 7 n ! '
Lap luan tuong ty cho cdc khoang ti€p theo 5—ﬂ+-‘£; _1_:__9_1:

6 6 6 6
On  lln . - - -
?+_6_ v.v..., ta c¢6 k&t qua nhu trong bang 4.1.
Bdng 4.1 :
Khodng | Bidtthéng | Chidu dong didn | pign ap chinh luu trén thi ugy
® 3n D,vaDg | TUA qua tai vé B ug - Up
6 6 N
3t 5n D, va D, Tir A qua tai vé C Ug - Ug
6 6
51 Tn DyvaD, | TUBquatdivéC Up - U
6 6 -
Tn 9n D, va D, Ti B qua tiivé A Up - U,
6 6
9% 1= Dg va Dy Tu C qua tai vé A U - U,
6 6
ln  13x DgvaDg | TUCquataivéB ug - uy
6 6 '
138 157 D, va Dg Tir A qua tdi vé B ug - Uy
6 6

Tir bang 4.1, c6 thé thdy gid tri tic thoi cla dién 4p chinh luu trén phy tai
bing hiéu céc gid tri téc thdi clia cdc dien 4p hai pha dang cdp dong cho phy tai.
D6 1a higu céc gid tri tic thdi cha dién 4p pha duong nhdt va dién 4p pha am
nhat. N6i cich khac, d6 12 khoang céch théng dimng gilta dudng bao dien 4p 1
trén cling va dudng bao dién 4p 2 dudi cling. Dién 4p chinh luu la dudng 3 va
trong madt chu ki dién 4p chinh luu dap mach m = 6 lan.

Dién 4p chinh luu trung binh nay c6 gid tri 1a :
Uy =My _2,34u | @14
T
Dong dién chinh lru qua tai phy thudc ban chit phy tai. Véi tai trd thudn thi:
_Uy _NeU _,, U
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4.2. CHINH LUV ¢6 pIEu KHIEN

4.2.1. Giéi thiéu chung

Phin trén di nghién cifu céc so d6 chinh lwu khéng diéu khién véi cdc tii khic
nhau. D¢ ¢6 thé diéu chinh dién 4p sau chinh Ivu cho phi hop véi yéu cdu cong nghe
nao d6 trong cong nghiép nhur : diéu chinh vo cép t6c do dong co, nr dong hod diéu
chinh dign dp cho c4c thiét bi c6 yeu cdu, diéu khién déng md céc khod dién tir dé tao
ra cdc bo nghich luu, bién tdn v.v... D€ ddp ving nhitng yéu cdu dé, thyristo duge thay
thé di6t trong céc so d6 chinh Iwu va ta ¢6 c4c so d6 chinh Iuu ¢6 diéu khién,

4.2.2. Chinh luu ¢6 diéu khién mét pha nira chu ki
Hinh 4.24 gi6i thiu so d6

chinh luu ¢6 diéu khidn mot pha
nira chu ki. D€ mé thyristo & nira G P
chu ki duong, phai c6 bo phit .« A X #

xung dua xung dén mach diéu
khién. Khi thay déi thdi diém *
phit xung (thay d6i géc a) s& ~ % g-u PT[] .Ii‘*
thay déi duge dién 4p chinh luu.
Cing nhr chinh lwu khéng pa S i
diéu khién, cdc thong s6 cha N
chinh luu c6 diéu khién ngoai viee :
thay déi theo g6¢ md o cOD chill Hink 4.24 : So 6 chink luu 6 didu khiéh méi pha
tic ddng cua cdc phu tdi. Ta xét nita chu ki
tinh chét cia cic phu tdi tic dong dén cdc thong s6 clia mach chinh luu ¢6
diéu khién.

a) Truong hop tdi thudn tré R |

Gid st thyristo dugc phan 4p thuan & nita chu ki duong ciia dien 4p ngudn.
Trong thoi gian nita chu ki ndy, n€u by FX cop mot xung diéu khién (hinh
4.25b) vio cyc G thi thyristo s& thong (diéu kién phan 4p thuan va c6 xung
diéu khién). Khi thyristo thong thi c6 dién 4p dat len tai (hink 4.25¢) va c6
dong dién trén tdi. Ddng dién qua tii R s& c6 dang cha dién ap chinh luu (hinh
4.25d). b6 1a mot dong dién gidn doan. ' S

Khi di¢én 4p nguén gidm vé O thi thyristo kho4. Trang thdi khod cia
thyristo kéo dai sudt nira chu ki Am vi thyristo bi phan 4p nguge. Té6i nira chu
ki duong, thyristo lai thong khi ¢6 xung diéu khién, -

Géc pha o k€ tir thi diém bét ddu nita chu Ki duong dén thdi diém phat
Xung goi 12 géc m& thyristo. Thay déi géc mé o s& thay d8i dugc khoang thong
(7 - &) cha thyristo, do d6 dién 4p chinh lwu va dong dién chinh luu thay déi,
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Hinh 4.25 : Gidn 46 dién dp va dong dién chink luy cia 50 d8 chinh luu mét pha nita
" chu ki véi tdi R

Hinh 4.26 bi€u thi vai trudmg hop théng thyristo véi cdce g6c m& o khédc
nhau. Ta thdy : ' .

- Khi tang géc mér o thi khoang thong thyristo thu nhé. bién dp chinh luu
trung binh gidm (@, > «, nen Uga< Uy, - hinh 4.26a,b). '

- Khi o = 0 thi thyristo d4n dong nhu dict. Viy, chinh lwu khong diéu
khién c6 thé coi nhy trudmg hop rieng ciia chinh Iru 6 didu khién véj o = 0.
Liic nay, dién 4p chinh luu trung binh 12 16n nhat. Di¢n 4p dac 1en thyristo nhy
hinh 4.26¢. '
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a)

b)

Uy

Al
IR

Hinh 4.26: Géc md O khdc nhau thi U, khde nhau
Cic biéu thiic :

~Tinh toin cho biét, dién 4p chinh lwu trung binh 1a :

2{1 .
Ua,:_‘/___(;’ﬂy (4.16)

Khi a = w thi U, = 0 vi thyristo khéng md.

Khi a = 0 thi U, =£U , nghia 12 biu thic chinh luwu cé diéh khién
. n
(4.16) tré lai biéu thic chinh luu khong diéu khién (4.1).
- Gi4 tri dong chinh luu trung binh :

U, J2(1 +cosa) U
lj=—F=—— — ' (4.17)
" R 2n . R. _
- Dong trung binh qua di6t 12 dong trung binh qua tdi :
L=,

- Dién 4p nguge cyc dai dit len thyristo (xem hinh 4.25d) :
Ungax =N2U =1,4U
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b) Truong hop tdi cé cdm khdng (R + L)

Do ¢6 sifc dién dong tu cam tao bdi dign cam, dong dien s& ting chim va
giam cham hon so véi dién dp (hinh 4.27a). Thyristo s& kho4 khi I, gidm vé ¢
ing v6i géc A. Do vay, dang dién 4p trén tai Ud va dién ap trén thyristo U,
nhu hinh 4.27b, ¢. Tri s6 trung binh cia dién 4p chinh lwu theo tinh todn Iy :
_ NG (cosa ~cosh)
- 2n
Dong chinh luu trung binh qua tai :

U, \/E(cosa—cosl) [

U, U (4.18)

(4.19)

—d
R 2n R

u /P. ia L

el
eV

0
—
o
N
f”
=
/’-J
’
o

Hinh 4.27 : Gidn d6 dién dp va dong dién khi chink luu mét pha nita chu ki voi tdi R + L

Trudng hop ti R + L va ¢6 di6t d¢m D, (hinh 4.28a) thi dong dién phu t3i s&
lién tuc khi thyristo khod nhey sy giai phéng ning lugng tir trudng tich lu¥ trong
cudn day khi thyristo thong (khodng din () - a)).

Thyristo din ddng trong khoéng o« — n.

Di6t D, dén dong trong khoang © — 27 + a.

D6 tw cam L cing 16n thi dong dién phu tii cang bing phing. Mach chinh
luu c6 di6t dem s& 1am viec t6t khi L 16n, t6i thiéu véi cose = 0,4. Do vay,

mach chinh luu hinh 4.28a thudng sir dung trong mach kich tir mdy dién mot
chidu c6 céng sudt nho.
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Vicé dist dém D, - o P——
nén U, khong thé am [ir
va A = n. Duong biéu a) ~ b,
dién U, nhu trong L

truong hop tai thudn
trd R & hinh 4.25¢.

bién dp va dong
di¢n chinh luu duge
tinh theo (4.18),
(4.19) v6i A = n. Khi

dd, cdc biéu thitc AY3Y  Hink 4.28 : Chinn luu ©6 didu khién mpt pha nita chu ki, tdi R +
vé (4.16), (4.17). L khi c6 dist adm

¢)Truong hoptdi R+ L+ E

b)

Day 1a trudng hop thudng gap nhit trong hé TDD (tai dong co) mot chiéu

ua N

E ;'r\ | : fr\

rd

-

______7,
-V

[ SRR Pl S

b

-V

Hinh 4.29: Gidn d8 dién dp va dong dién trong so d6 chinh luu cé diéu khién mot pha
niachu ki, tdiR+ L + E .

147



(hinh 4.292). Do c6 E nén thyristo chi c6 thé thong khi phan &p thusn v6i u > E
(hinh 4.29b), nghia 14 géc m& o phaii thod man diéu kién: 0, <o <0,

Do c6 cam khing L nén khi dién 4p nguén vé O thi dong dién vin chua
giam vé 0 (hinh 4.29¢) nén thyristo vin thong. Tai thai diém t, tng véi g6c tat
A thi iy = 0 v thyristo kho4. '

Gi4 tri dign 4p chinh luu trung binh dugc tinh 12 :

V2 |
U, =E;[(cosa ~cosA)-a(ri-a)|U (4.20)
E
Gi : .a= 4.21
vGi . | a N7, ( )
Dong chinh luu trung binh :
Ui V2 _cosA)—a(r-o) ¥ 22
I, = P [(cosa cosA)-a{i a)]R (4.22)

Céc biéu thiic (4.20), (4.22) s& trd thanh (4.18), (4.19) khi E = 0. Dong
dién phu (ai 1a gidn doan. Khi cé di6t dém, dong dién c6 thé lién tuc néu L di

16n, diéu kien 13 r=%> T.

Dién 4p dat 1én thyristo u,e 13 : u,c = u - E vi ¢6 dang nhu hinh 4.29d,
Khi 6 diot dém thi U, nhu hinh 4.29d.

d) Truong hop tdi R + E

G6c md o ciing phai

P . . Uy
thod mén diéu kién : 6, < o

lg

< 6, =7 - 0, nghia Ia e N w N\

thyristo chi c¢6 thé thong o "m S N 5

khl u >. E. o He . 1’92\ ) ’;' = _ \?\ t
Dé thdy ring, do khong ' - o

c6 dién cam L nén gbe tit A . .

=0, =n - 0,. Thay A vio Hinh 4.30 : Dong va dp khi chink luu cé didu khién mot
(4.20), ta c6 dién 4p va pha nita chu ki véi tdi R + E .

dong chinh luu trung binh la :

U, = -E[(wsa +c0s8;)-a(x -8, ~a)|U (4.23)
U, \2 | U |
1, =?“=-:??|:(cosfx+cos(?),)—«:t(ﬂ—ﬁl _Q)JE (4.24)
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Cdc sg dé khac ciling duge phan tich twong ty va dugc gidi thieu t6m tat
trong bang 4.3. '

Trong so dé chinh luu ¢6 diéu khién, viéc 1o Xung va d6ng bo xung ma 1a
vin dé phitc tap. Ban doc c6 thé fim hiéu thém & gido trinh di¢n 1y cong sudt.

Bang 4.3 Céc so a5 CL mdt pha cb diéu khidni

E’%-‘é = 218
0" E
= 7 L ?
P rd % o
[] A 3 §
" 4 e 4 & r
- "~ ﬁ,
:1 . .§ m‘g - ik B $ mlD L=}
+ - . 1 # * 4 & m
[ ) o ] N A " =
=t § o ~ "3’ @ <
@ ks 3 S H
K \ ] s
. k""\"'ltl:-.l .‘.‘l Y u]llﬂ 1 g
: -
=
. ? :
. 5 Dl
o 8y
-;_u -t o
Bs T
= =
i 3
£
' 3
Ae/. &
-’ ‘g
&, :
ol § = =
e ‘hi‘l-a.\ v Pl + 3
a A '
ur =l b3
s g El& T
2 ° 7
B
o z
+ 1
k)
a1
"
£ =
g2 §48
=3
_ i
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CAU HOI CHUONG 4
1. Chinh lwu 1a gi?
2. Cdc so d6 chinh luu dugc phan loai nhu thé nao?

3. Neu cdc so d6 chinh luu mot pha khong diéu khién? Céch tinh dién dp
va dong dién chinh luu trung binh theo tinh chat t3i?

4. Néu céc so d6 chinh luu ba pha khong diéu khién? Céch tinh dién dp va
dong dién chinh lwu trung binh theo tinh chét tai?

5. Cong thic tinh di¢n 4p va dong dién chinh lwu trung binh cla so 46
chinh luu mot pha ¢6 diéu khién (hinh tia va hinh c4du) v6i tdi R + L + E nhu
thé nio? Suy ra cdc trudng hop riéng.

6. Cong thifc tinh dién 4p va dong dién chinh liu trung binh cla so dé
* chinh luu ba pha ¢6 diéu khién (hinh tia va hinh cdu) vdi tai R + L + E nhu the
nao? T d6 suy ra céc trudng hop riéng?
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Chuong 5
CAC BO KHUECH DAl

Trong cic mach dién tir cong nghi¢p hdu nhu mach nao ciing ¢6 mach
khuéch dai. Mach khuéch dai gidp bi€n mot tin hiéu nhé (ddng, 4p) thanh tin
hiéu 16n nhim dép vng nhiing yéu cdu diéu khién ciia mach. Duéi day nghién
cifu mot s6 mach khuéch dai théng dung.

5.1. CAC KHAI NIEM CO BAN

Tin hiéu dién vao mot phdn tlr ma
khi ra khoi phdn tlr d6 dugc ting cudng

Iy
hon va vin git dugc dang tin hieu lic ~#——+-1 © -1 —9
vio goi o khuch dai. Phdn o m  w | [}, 70| u
nhi¢ém vy khuéch dai tin hiéu goi 1a bo 1.2 o

khuéch dai. So d6 kh&i clia mot bo
khuéch dai nhir hinh 5.1.

Mijc 40 ting cudng tin hi¢u 12 50 V8t Hinh 5.1 : S0 d6 khoi mos bo khuéch dai
tin hi¢u vao goi 1a hé s6 khuéch dai (K).

Tuy theo tin hi¢u khuéch dai 1a dien dp, dong dién, cong sudt ma hé s6
khuéch dai twong tng duge goi 13 hé s6 khuéch dai dién dp, he s6 khu&eh dai
dong dién, hé s6 khuéch dai cong suat,

U .1)

- He s6 khuéch dai dién 4p: B=K, = -

- He s6 khuéch dai dong dién: o =K; =—II~’— ' (5.2)
. . . I . . P . .

- He¢ s8 khue'ch dz,u cbng suft: K =_~F'— : (5.3)

\'.\

- Cdc dai lugng vao 6 ch1 s6 v, céc dai lucmg ra c6 chi s6 r.
Bo khuéch dai dién ép c6 Ku >1, K = 1
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Bo khuéch dai dong dién c6 K; > 1, K, = 1.
Bo khuéch dai cong sudtc6 K, > 1, K, > 1.
Trd khéng déu vao va ddu ra cha bo khuéch dai duge tinh theo:

Z, Y (5.4)
IV
Z. = LII ' - (5.5)

Céc bd khu&ch dai c6 thé Ia dién co nhu mdy dién khuéch dai, c6 thé 1a
dién tir nhir cdc mach khuéch dai dién tir. Trong chuong nay chi xét cdc bo
khuéch dai dién tir.

5.2. MACH KHUEC.H DAI DUNG TRANZITO

Tranzito di duoc dé cap & muc 2.2.2 cdn goi 1A tranzito luﬁng cuc (BIT -
Bipolar Junction Tranzitor).

Trong mach dién cha tranzito, tuy theo cdch chon 1 trong 3 cuc cua
tranzito 1am diém chung (diém ¢6 dién th€ 0V) clia ddu vac va ddu ra ma ta cé
3 kiéu mic co ban 1a:

- Kiéu mic émito chung (CE - Common Emitter) (hinh 5.2a)
- Kiéu mic bazo chung (CB - Common Base) (hinh 5.2b)
- Kiéu mic colecto chung (CC - Common Collector) (hinh 5.2¢)

m
m
———f———

——————

Hinh 5.2 : Cdc kiéu mdc tranzito: @) CE; b) CB; ¢) CC

Véi ki€u mac CE: dién ép vao 12 Ugg, dong vio 12 Iz, dién dp ra 1a Ug,
dong ra la L.

Véi kiéu mic CB: dién dp vao 1a Ugg, dong vao la IE, dién 4p ra 1a Ug,
~dongralal..
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Véi kidu mic CC: dien 4p vao Ia Uy, dong vao 1a I, dien 4p ra [a Uy,
dong ra 1a I;. B

V6i moi kiéu mic cia tranzito, dudmg biéu dién quan he giita cac dai
lugng vao - ra goi 1a céc dédc tuyén Von - Ampe (hay dic tuy€n dong - 4p) ciia
tranzito, :

- Dic tuyén vao: I, = f,(U,) khi git I, hay U, khong déi.

- Dac tuyén ra: I, = £,(U) khi giit I, hay U, khéng déi.

- Dic tuyén truyén dat: [, = f(U,) khi giit I, hay U, khong déi.
5.2.1. Kiéu mic CE -

So d6 mic CE d6i v6i tranzito NPN nhv trén hinh 5.2a. Pdu vao la B - E,
dduralaC-E, dong vao 13 I; (con 20i 12 dong diéu khién), dong ra 1a .

|

G danh t

a) . b)

Hinh 5.3 : Ddc tuyén vdo (b) va ra {c) cida ki€u mdc CE
Dic tuyén vao (hinh 5.3b) 12 quan heé:
IB = f(UBE) khi UCE = invar

| Qua ho dac tuyén vao ta thiy khi Uge téng thi Iy tang rdt nhanh, V6; cling
mot gid tri Uy, néu Uce ting thi I, cing ting theo. . '

Pic tuyén ra (hinh 53¢)1a {juan he :
I = f(Ug) khi I = invar

Qua ho dic tuyen ra, ta thdy Uce ting th ldc ddu I ting manh, nhanh, sau -
d6 gilt hdu nhu khong déi (bdo hoa) va khi U qué 16, I, s& tdng vot va
tranzito bj dinh thiing (16p C-B). :

V6i ciing dién 4p U, néu Iy tang thi I, tang. Luong tang nhé cia I, ciing
dén theo lugng 1ang lén cia I, nén tranzito ¢6 tic dung khuéch dai. He 56
khuéch dai dong dién cha tranzito duge dinh nghia la:
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o= i?— (5.6)
Thudng o c6 gid tri tir 50 d&n vai tram,
Luu ¥, tir hinh 5.3a cé:
I=Is+ I (5.7
Ho céc dac tuyén ra chia mat phing géc vuong I thanh 3 viing:
- Viing duéi dudng tng véi I; = 0 thi Ic~ 0. Tranzito bi khod vi khong cé

dong diéu khién hodc khi 16p B - E bj phan dp nguoc (U < 0). Day Ia ving
tranzito 1am viéc & ch€ do cit dong I (ving I). '

- Ving ma I thay déi theo dong didu khién I, (ving II). Pay 1a viing
tranzito lam vigc & ch&€ do khuéch dai (ving II).

- Ving ma Iy thay d6i nhiéu nhung I. thay déi it hoac khong déi. Pay la
viing tranzito 1am viéc & ché€ do bio hoa (ving III).

5.2.2. Kiéu m#c CB ,
So dé mic CB d6i v6i tranzito NPN nhu

trén hinh 5.4. DAduvao ]AE - B, ddurala C-B. UEK '/:,CB
Dong vao 1a Ig, dong ra 1a I... Re I Re
. ' [ o
- Pac tuyén vao 12 quan he: Iy = f(Ugp) _ :
khi UCB = inval'. -
- bac tuyén ra la quan hé: I = f(Ug) khi
Iz = invar. Hinh 5.4 : Mdc tranzito theo
- ' mach CB

Dang dic tuy€n vao va ra cia kiéu mic
CB tuong 1ty nhv kiéu méic CE véi cdc tryc thay tén I bing Iy, Ug bing Ug.

5.2.3. Kiéu miic CC

So d6 méc CC d6i véi tranzito NPN nhu
trén hinh 5.5. Pdu vao ]AB-C, ddura A E -
C. Dong vao 1a Iy, dong ra 12 I;.

- Dac wyén vao 12 quan he: Iy = f(Ug)
khl UEC = il‘lval'. . o
' - Dédc tuyén ra 12 quan hé: I = f(Uo) khi
I; = invar. © . Es Ec

| Dang dic tuy&n vao va ra cba kiéu mic CC _
_ tuong wy nhu kiéu mic CE v4i cdc truc thay ten  Hinh 5.5: :::2 ‘é‘z,""'“" theo
IC bél'lg IEl UBE béng UBC' UCE. bﬁng UBC'
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5.3. PHAN CUC CHO TRANZITO

Mu6n cho tranzito 1am viéc duge & ch& do khuéch dai di tranzito loai PNP
hay NPN, méic theo kiéu CB, CC hay CE ciing phéi cung c4p dién sao cho ti€p
gidp B - E duge phan cyc (phén 4p) thuan va ti&p gidp B - C phan cuc nguoc.

Dien 4p phan cuc thuan cho ti€p gidp B - E ¢5 0,1 + 0,3V d6i véi tranzito
Germani, ¢ 0,4 + 0,7V d6i véi tranzito Silic. Dién 4p phan cyc nguge cho ti€p
gidp B - Ckhoang vai Von. Mach cung cip dién ddm bao cho tranzito lam viéc
dugc goi 1a mach phan cuc (hay mach dinh thién),

5.3.1. Mach phan cuc co ban

Mach phan cyc co bén (hinh 5.3a) 1a mach cdn nguén phan cyc riéng E,.
Ngudn E, phan cye thuin cho 18p ti€p gidp B - E nhim dam bao Uy = 0,7V.
Dong Iy duge tinh theo Ry. Ngudn E phan cuc ngugc cho 16p ti€p gidp B - E.
Dong I duge han ché boi R

C6 thé tinh dugc:
_ 1 = EB;:’E= EBR—BO,? (5.8)
Ie = GLI# , theo (5.6) {(5.9)
Ug =E¢ - IR {(5.10)
Ip =1+ 15 =(a+1)I _ (5.11)

5.3.2. Mach phan cuc ¢é dinh (phan cyc bang dong bazo)
Mach nay (hinh

5.6) dong mot ngubn 2, ec
Ec vira d€ tao dong I

vira dé phan cuc cho

18p ti€p gidp B - E. _

- C6 thé tinh dugc
theo hinh 5.6:
Hinh 5.6 : Mach phén cuc o6 dinh
1,=Bc-Um Ec-07 (5.12)

RB RB
Con I¢, Ucg, I tinh theo (5.9), (5.10) va (5.11).
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5.3.3. Mach phan aire kiéu chia ap (phan ap)

Mach cling ding mot nguén E (hinh 5.7) v phan 4p cho cyc B bink 2
dién tro R, R,.

R,

Vs =g R e 413 P
Ug=Uy -Uy =U, —0,7
i
RE
g ={a+1)Ig zaly =1,
Uc =Ec - IR, N ' Hinh 5.7 : Mach phan dp cho bazo

Ug =E¢ -I(Rc +Rp)

5.3.4. Mach phén ct:rc kiéu héi tiép dién ap (hdi ti€p song song)

Mach kiéu n2y (hinh 5.8), R khong n6i vé + Ec nhu hinh 5.6 ma ndi vé
cyc Ccua tranzito.

Mach thuc hién hoi ti€p am vé dién dp va c6
tac dung 6n dinh sy lam viéc cia tranzito khi thay
d6i nhiét do. Khi nhiét do tang, he s6 o tang kéo
theo I tang; dién dp roi (sut 4p) trén R ting vi
U giam.

Ue=Eq IR

Tu do, Uy gidm vi : .

_ Hinh 5.8 : Phan cuc kiéu
Uy =Uc —I3Ry =Uy (vi cuc E néi mét). héi tiép di¢n dp

Sy gidm Upgg lam gidm I; va I giam theo.

Khi nhi¢t d6 giam, ta lap llian ngugc lai, o giam, Ic gidm, sut 4p trén Re
gidm, Uc tang, Uy tang, I, tang va I ting theo. '

5.3.5. Mach phan cuc kiéu héi tiép dong dién (héi tiép néi ticp)

Nhu hinh 5.9, ddng qua R, gém dong qua R, va dong I, Vi dong I, rdt
nhd nén dién 4p cuc g6c Uy chit y&u phu thugc dong qua R, va R, ma khong bj
anh huéng cia tranzito theo nhiét do.
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4

. Khi nhi¢t d6 tang, o tang, I tang, I;; ting
va Ug = Ig R tang. Két qui Uy = U, - Ug
giam vi Uy, coi nhu giit nguyén. Uy, giam din
101 Iy gidm va 1. = al,; gidm.

Khi nhiét do gidm, o giam, I giam, I
gidm, Ug gidm v Uy tang (do Uy giir khong
déi). Két qua I, tang, I ting.

Vay, bién dong cita nhiét 'do khong 1am 0 < o - bhan cue kidu héi tiép
anh hudng tdi hoat dong cua tranzito 1a nhe dong dién _
héi ti€p dong dién qua dién tr& Ry. Trén thuc '
t€, Rg thudng mic song song véi mét tu C,.
Vién dé nay sé& duge dé c4p sau.

5.3.6. Mach phan cuc kiéu héi tiép
hon hop
Mach ¢é so dG nhu hinh 5.10. Mach két

_hop cé hai loai h6i ti€p nén d6 én dinh d6i
vdi nhiét do cao ho‘n

"Khi nhiét do t.’ing, I ting, sut 4p trén R,
ting, U gidm, Uy gidm, déng thoi I ting . .
nén IE tang, Ugg giam, Ic gidm. Ket qua I, Uc Hink 5.10 : Mach phén cuc kiéu
giit 6n dinh. hdi tiép hén hap

5.4. KHUECH DA) DIEN AP

Khuéch dai dién 4p ciing ¢6 3 kiéu
mic 1a CE, CB va CC. '

5.4.1. Khuéch dai mic kiéu CE

Mach khué&ch dai (hinh 5.11) cé
thém tu ddu vao C, va tu ddu ra C,. Céc
tu ndy dwa tin hiéu xoay chiéu cén
khuéch dai vao ddu vao va tdch tin hiéu .
xoay chiéu da khuéch dai ra d4u ra. Hinh 5.11: Mgch khuéch dgi kiéu mdc CE

V6i mot tranzito d chon, ta tra dugc céc dic tuyén tinh ciia n6. Trén hinh
5.12 1a ho cdc dic tuyén ra va mot dic tuyén vao fing véi U khong déi.

Tir hinh 5.11 ¢6 thé thdy phuong trinh dic tuyén tai 1:
U.=E.- IR, (5.14)
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. D6 1a mot dudng thing qua 2 diém tren 2 truc toa do A (E,0) va Ay(0, EyR,),
dugc goi 1a dic tuyén dong ciia tranzito. : :

L PR .,

0
Ib=0

l-bq: AG(E) Uge

Hinh 5.12 : Ddc tuyén ciia tranzito va ché dg lam vigc khuéch dai

Ug t

Tir dic tuyén vio, itng véi dién 4p Uy, ta c6 dong bazo I} . Giao diém cila dic
fuyén ra ing v6i I va dic tuyén dong Ia didm A, tuong ting v6i dong I, va U =
U Day 1a ddng colecto va dién 4p U, khi chua c6 tin hi¢u vao.

Khi cé tin hiéu cin khuéch dai vio ddu vio U, = Uy, £ AU, thi ddng I
bién thién trong khoing Ij + I} (xdc dinh theo dic ruyén vao). Diém lam viec

A, trén dac tuyén dong caing dich tiy A, (giao diém giifa dic tuyén dong va dac
tuyén ra ding véi 1) va A, (giao diém gia dic tuy€n dong va dic tuyén ra
ing véi I ). Dién dp U, cling bién thien U, =Uqo £ AU, Dang tin hiéu ra U,
bi¢n thién theo dang tin hi¢u vao Uy va dugc khué&ch dai v&i hé s6 khuéch dai
@ cua tranzito. Hai tin hiéu vao va ra 13 déo pha nhau.

C6 thé t6m tit dién bign sy khuéch dai cia tranzito nhu sau: Duéi tdc
dong cta mot tin hieu vao nho, dié¢n dp Ug: thay d6i gay ra su thay ddi dong
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vao Ip. Tir d6, tranzito Jam viéc & ch€ d¢ khuéch dai, ddng dién ra I 16n thay
déi theo ciing nhip diéu véi I va tao ra dién 4p U thay ddi ngugc pha.
5.4.2. Khuéch dai mac kidu CC

S0 d6 mach nhu hinh 5.13.
Dién dp ra 14y trén dién trd Rg nén
con goi 12 mach khuéch dai tai
cuc E. D& thdy vi U, 14y trén R
nén mach mic kiéu ndy ¢6 U, = U,
va cdc tin hiéu vao, ra déng pha
nhau. Tt d6 hé 56 khuéch dai K, =
1. Mach thudmg dung d€ phdi hop
trd khdng vi ¢6 trd khdng vao lon
va trd khing ra nho.

Hinh 5.13: Mach khuéch dgi mic kidu CC

5.4.3. Khuéch dai mic kiéu CB
So 46 mach nhu
_ hinh 5.14. Mach c6 he Cy Gr

s6 khuéch dai dién dp & 1
l6n  nhung hé s6 Uy - —-UrPU-
khuéch dai ddng nhd. oV _ Re Re _
Trd khéng ra clla mach
16n nhung tr& khéng
viio rdt nho nén mach it T I
dugec st dung so vdi
mach CE va CC.

C6 thé t6m it cdc _

dic diém cia 3 loai mach tranzito méc kiéu CE, CC va CB trong bang 5.1. Cic dic
diém nay cdn phu thuée didu kién 1dm viéc clia tranzito va mot s6 y&u t6 khic.

:

Hinh 5.14 : Mach khuéch dai mdc kiéu CB

Bdng 5.1
pic diém Mach CE Mach CB Mach CC
Pha giita U, va U, Ngugce pha Péng pha Péng pha
Trd khéng vao (200 + 2000)Q° | (30 = 500)Q (20 + 500)kQ2
Trd khang ra (20 - 100)kQ | (50 +1000)kQ | (50 + 5000)Q
Hé s8 K, (B) 500 = 2000 200 + 2000 C m< 1
Hé s6 K {o) 20 + 100 0,8 + 0,99 20 + 100
Hé s6 K, 1000 = 10000 200 + 1000 20 + 50
Ung dung Phd bién ft ding Khéng phé bién
: bing mach CE
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5.5. KHUECH DAl VI sAl

Cic mach khuéch dai da xét
khuéch dai tnyc ti€p tin hieu vao.
Mach khuéch dai vi saj chi khuéch dai
sai l¢ch giita 2 tin hiéu vao.

S0 d6 mot mach khuéch dai vieai
dién hinh duge cho trén hinh 5.15.
Mach 1am viéc theo nguyén i cdu can
- bing va ¢6 cdu tric dsi xing. Hai
tranzito c6 tham s6 giong het nhau.
Mach ¢6 2 ctra vao (U Uy va 1 clra
ra (Ug - Ug). Pien dp ra ldy giita
colecto ciia T1 va T2 goi Ia kidu d6i
xing. Néu dien 4p ldy ra gifta 1
colectd (U, hodc Ug) va mat goi ld  Hinh5.15: 5o 46 mach khuéck dgi vi sai
kiéu khong doi xing. dién hink

Néu bazo cha T, ¢c6 tin hi¢u vao U,,, bazo cia T, ¢6 tin hiéu vao U,, thi
di¢n 4p ra My giita 2 colectg la: .
| U, =A,(U,-U,) - - . (5.15)
trong d6: A, 1a hé s6 khuéch dai dien 4p vi sai. -

Dién dpra Up. = Ug, = Ug, 50 véi mit 1a:
o UC‘_'UCC;ICRC . (5.16)

4d chér do moét chidu (khong ¢6 tin higu xoay chiéu) nhu hinh 5.16 thi do
cyc bazo n6i qua R, vé& mét nén U~ 0. The cyc E 1a:
Up =Uy - Uy =0-0,7=-0,7(V) .
Dong cuc E:
Ug -(-Ug) _Ug-07
Ry Rg -
ViT,vaT, gitng nhau nén:

I =

I
g =Ig, =-&
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Do Iy =1, = I?E nén dé thdy c6 thé ding mach ma méi tranzito cé dien

tr& emita riéng (hinh 5.17).

" Hinh 5.16 : Mach khuéck dai vi sai Hinh 5.17 : Mach khudck dgi vi sai
& ché dg mét chidu teong diong véi mach & hinh 5.16

[~

U

Hink 5.18 : Mach khuéch dgi vi sai Hink 5,19 : Mach khuéch dai vi sai
g ché d¢ dom & ché d¢ ddng pha

Khi dau vao c6 tin hiéu xoay chiéu (che‘ d9 xoay clnéu) thi tuy céch dua
tin hiéu vio ma ta cé c4c ché 46 khdc nhau:

- Ché& d6 vi sai: 2 tin hiéu vio 2 ddu vao. .
- Ché€'do-don: 1 tin hiéu vio 1 ddu vao cdn tin hiéu kia n&i ma:.
. - Ch€ 89 -déng pha: Cing 1 tin hiu vao 2 d4u vio.

3 ché 30 vi sai, tin hiéu vdo - ra quan hé vdi nhau theo biéu thic (5.15) v’
¢6 mach nhw hinh 5.15.
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0] ché d9 don, mach nhu trén hinh 5. 18 vé o
U =AU, ' a7

G ché do dong pha, mach nhu trén hmh 5.19. Céc dién 4p vao Ia déng
pha nhau.

5.6. KHUECH DAI DUNG TRANZITO TRUONG

Vi tranzito BJI, dong dién
cdlecto ddu ra duge diéu khién
bdi dong dién bazo ddu vao. Véi
tranzito FET, dong cuc mang ddu
ra duge diéu khién bdi dign ap
ctra ddu vao. :

FET ¢6 tr& khéng ddu viao
I6n . hon nhiéuw BJT nén khi
khuéch dai tin hiéu xoay chiéu
bién do nhd s& loi hon,. tieu hao
nang lugng thadp. MOSFET c¢6 trd F+Upy
khing vao 16n hon FET vi ¢6 cuc
ctra céch ly,

C6 3 kiéu so d6 méc tranzito
- truong: cuyc nguén chung (CS),
cyc mang chung (CD) va cuc cira
chung (CG) nhu trén hinh 5.20.
Céc cdch mac nay tuong tu nhu
cdc cdch méc CE, CC va CB dsi
vai tranzito BJT. : *Upg

Mic kiéw CS (hinh 5.20a)
khi ¢6 tin hiéu xoay chiéu vao
diu vio, qua tu C, s& lm Ug )
bién thién, do d6 I, bién thien. ©
Qua tu C,, tin hiéu khuéch dai s&
dugc 1ay ra. Dic trung cho che
do khuéch dai ciia BJT 13 he s6
khuéch dai 4p, dong. Dac trung
cho che dé khuéch dai coa JFET, Hink 520 : Khuéch dai diing tranzite trieomyg

MOSFET la d6 hé dan: a)Mdc CS; b) Mdc CD ; ¢) Méc CG
g, = Aly khi Upg = invar . (5.18)
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" Don vi cha g,,, 1a: [%J:[S]:[é] . Doc 1 Simen (Siemens).
 1S=1000mS. o

5.7. KHUECH DAl CONG SUAT

Tin hi¢u ra ctia cdc mach khuéch dai dd xét chua dii manh dé€ cung cip
cho cdc phuy tai ddi hoi cong sudt 16n. D€ tin hi¢u ra cé cong sult 16n va dép
Uing cdc yéu cdu cila tdi, ta phii st dung cic mach khuéch dai cong sust.

Mach khuéch dai cong su4t phai ddp ing cic yéu cdu:

- Tin hi¢u khuéch dai phai dat cong sust yeu cdu ;

- DO méo tin hiéu nhé ; T a Yr
- Hiéu sudt cao. h::" _

Cac ch€ d6 lam viec cha " /\ /
mach khué&ch dai cong sudt: . - - 0 N AT bt
Khi tin hiéu vio c6 dang : M !\/;

- ham diéu hoa thi tuy theo tin Vet A
hi¢u ra cha mach khuéch dai | ) (o
cong sudt ma chia ra: E m b

-Ch€do A: Dang tin hieura o N B R
duge giit nguyén (hinh 5.21a). T é | ; | E
- Ché€ d6 B: Tin hiéurachicé - T N B
trong nira chu ki (hinh 5.21b). 9~ JAVEERVAN NS N .
- Ch€ do AB: Giflach€do A o
Vi ché d B. 2l chd i cla mch
- Ché€ 46 C; Tin hiéu ra chi c)Ché'ds C

6 trong mét phin cia nira chu
Ki (hinh 5:21c). o -
RG rang, d6 méo tin hieu ting ddn tir ch€ do A dén che do C.
5.7.1. Khuéch dai cong sudt ché 6o A
Xét mach trén hinh 5.22a véi phan cye ¢6 dinh.
Dong phan cuc : 1 - Y =07 :
Ry
Dong célecto :.IC =aly

Phuong trinh d4c tuyén dong (xem 5.4.1) hay phuong trinh dien 4p giia 2
.CUCCVQE:,Um=Ur_c—I‘cRc a '
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Tir I, ta xdc dinh duoe diém 1am viee A, 12 giao diém ciia djc tuyén ra img v
Invﬁdactuyéndong.Khiodﬁnhieuvhothilntﬁe‘ndﬁenw
(Is — ALy} dén (13 +Aly) va diém Iam viec dich chuyén trén doan A, - A, - A,
Ket qui Ucg bién thién theo nhip bién thién cia I, véi pha dio lai. Dang tin higu rs
giit nguyeén. L '

Cong suat do ngudn mot chidu (DC) cip

P,(DC)= U1, : (5.19)
Lo 12 gid tri I tng véi diém lam viec A, (hinh 5.22b).
Cong suat ra xoay chiéu (AC) trung binh:
2 .
P(AC)=Tc
R
Hi¢u suft mach:

P(AC)
=) 5.21
Yo (21

Khuéch dai cOngsuﬁt&ch&'d@Acédoméo tin hiéu nhéd nhung hieu sus thip
(khéng qué 25%). _'

(5.20)

o Iar

a)

b}

Hink 5.22: Khutch dai cong sudt ché dg A

5.7.2. Khuéch dai cong sudt ché @6 B
O hinh 5.22b, khi diém Iam viec A, dich vé phia A, thl diém A, s& di vao

ving cét I (xem muc 5.2.1). Do vay, tin hiéu ra s& bi méo ting vGi ché do AB
_(hinh 5.23a) ho4c bj cét nira chu ki ing v4i ch€ d9 B (hinh 5.23b).

164



bé thu duge ca tin
hiéu ddu ra, ngudi ta sir
dung ting khuéch dai
cong sudl d6i xiing
(khuéch dai ddy kéo)

gdm 2 tranzito (tham -

s6 gi6ng nhau). Cic
tranzito sé luan phién

nhaw lam viéc trong -

.mdi nira chu ki & ché
do B va ddu ra s& nhan
duge tin hiéu ca chu ki.

Mach khué&ch dai
cong sudt ddy kéo
(hinh 5.24) ¢6 kha
nang cung cip cong
Tsudt 8 tdi va hiéu
sudt khuéch dai & ch&
do B (78%) cao hon ¢
ché do A.

Hinh 524a biéu
thi mach khuéch dai
cong sudt day kéo
ding 2 tranzito khac

loai v&i 2 ngudn cdp..

Hai ngudn cdp ndi ti€p
nhau nén ¢6 thé thay
biang ngudn 2 cuc tinh
(hinh 5.24b) c6 diém
gila ndi mat. Khi

khuéch dai & ché do B,

2 tranzito s& lvan
phién nhau lam viéc.

O niia chu ki ‘duong
cha tin hiéu - vio,

- tranzito T; (loai NPN)
lam viéc cOn tranzito
T, (loai PNP) khod. O

C
Ay
\a _________________
Ao
AL LTV A
o

b)

Hinh 5.23 : Khuéch dai cong sudt ché dg AB (a) va ché'dp B (b)

nira chu ki 4m cla tin hiéu vao, tranzito T, lAm viéc cdn tranzito T, khod. Két qua,
ddu ra thu duoc tin hiéu da khuéch dai trong ca chu ki cia tin hiéu vao (hinh 5.24c).

Mach ¢6 nhuoc diém 12 tin hiéu ra bi méo (sai léch) khi chuyén tir nira chu
ki drrong sang nlta chu ki &m va nguge lai. Nguyén nhan 1a cédc tranzito cé
ngudng thong (Uge) 1a 0,7V nén khi |U,|<0,7V thi cdc tranzito déu khoa, din
t6i khong c6 tin hiéu ra (hinh 5.25). D€ khic phuc hién tuong nay, can tao mach
phan 4p d€ cho ca 2 tranzito ¢6 Uy, 0,7V .
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b)

I

<)

Hinh 5.24 : Mach khusch dai cong sudr ddy kéo

So d6 hinh 5.24b c6 thé thay bing so dé hink 5
Khi d6, dé dim bio 2 Iranzito' '
thay phién nhau lam viéc thi cdc '
tin hi¢u vao phai nguoc pha nhau,
Tao 2 tin hieu nguge pha nay cé
thé dung bin dp dio pha (hinh
3.26b) v6i s6 vong day nhu nhau.

-26a v6i 2 tranzito cing loai,

U

4

o
b
<

=
o
R

“‘:"‘""]"‘

<

(]
.

£
-S—.;-—-_--'O

Hinh 5,25 ; Hifn tang méo tin
hiéu ra ki chuyén déi nia chy ki

Hinh $.26 : Mach ihudoh dgi cong sudt ché dg B
duong ©—> 4m

ditng 2 tranzite caing logi
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- 5.8. KHUECH DAl DARLINGTON

Pay 14 mach khuéch -

dai phitc hgp gém 2
tranzito T,, T, mic véi
nhau theo kiéu 2 cuc C,,
C, ndi vdi nhau va cuc E,
cba tranzito T, n6i vio

cuc B, cla tranzito T,.

Ching tao thanh mot
tranzito tuong duong cé
cue ge 1A cuc gée B, clia
tranzito T,, cuc phdt la
cuc phat E, cha tranzito
T, va cyc g6ép la cuc gép
néi chung cha 2 tranzito
(hinh 5.27a,b).

Trong mach
Darlington, 2 tranzito cé
thé ciing loai (hinh 5.27a,
b) hay khdc loai (hinh
5.27¢, d). Trudng hgp
nay, cich mic hoi khic
vd cdn chii y tdi tranzito
tuong duong.

Mach Darlington ¢é
thé méc theo kiéu cuc phét
chung (CE) hay cyc g6c
chung (CB).

Hink 5.27 : Mach Darlington: a, b} 2 tranzito cing logi; ¢,
d} 2 tranzito khdc logi

Mach khuéch dai Darlington tuong tu nhu mach khue'ch da1 dung 1
tranzito nhimg c6 nhiéu wu diém hon :

- Dién tr& vao 16n (vai chuc, vai tr&m kQ) vi dlen trés ra nh6 (vm chuc Q).
- D06 6n dinh cong tic cao. -

- D% méo tin hiéu nhd.

- He 56 khu&ch dai 4p nhd (hang don vi) nhung hé s6 khuéch dai dong 4t Ién

(hing nghin).

Vdi mach CE thi hé s6 khuéch dai dong ciia khuéch d@i'Da_rlington' 1a:
L a=oy 0, oy, T (5.22)

Trong d6 : o, &, la cdc he s6 khuéch dai ddng clia c4c tranzito T, T,.
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5.9. KHUECH DAI THUAT TOAN | | S
Khuéch dai thuat tosn (OA - Operational Amplifier) 1a mach IC tuy€n tinh
6 h¢ 56 khuéch dai di¢n 4p rat l6n, tr& khing vao 1én va trds khing ra nhéd.
Khuéch dai thuat todn if tuéng c6 trd khéng vao Z, = trdkhingraZ, =0 va
hé s6 khuéch dai K, = . '
Khuéch dai thujt todn c6 2 ddu. *
vao: ddu vao khong dédo (kf hieu +) va L
ddu vio do (ki higu -), mot ddu ra va Péu ra
_ céc chan nguén. Ngoai ra, c6. thé c6
- céc chan khic n6i v6i mach ngoi .
nhim hoan thién chic ning cia khuéch
dai thuat todn. Kf hien khuéch dai thuat
todn trén ban vé nhu hinh 5.28. _
Hai ddu vao cia khuéch dai thuat y .
- ; : Ki higu khu dn
todn thyc cht 12 2 dfu vao cia mot bo L o8 + Kl higu khuech dai thug io
khuéch dai vi sai. Vi vy, khuéch dai thuat tofn s& khuéch dai hieu dién fp gifa 2
diu vio v6i he s6 khuéch dai Koa, nghia 1a:
U, =Koa (U, —U_) =K, AU, ' (5.23)
Khi mét trong hai dién 4p U, (dat vio ddu vio khong dao) hodc U_(dit vao ddu
vao dao) bing 0 thi: '
U, =0->U, =-K4,U_ - U, déo pha so véi tin hiéu vao U.. Vi thé€, ddu vao
(-) goi la déu vao dao. '
U_=0-U, =Ko, U, - U, ddng pha so véi tin hieu vio U,. V1 thé, ddu viio
(+) goi la ddu vao khong dao.

5.9.1. He s6 khuéch dai

Tir (5.23) suy ra; (5.24)
He¢ s6 K,, cia
khuéch dai thust todn
thudmg rdt I6n va thay
ddi theo timg loai IC.
Vi tin hi¢u vao xoay
chidu, K,, giam
nhanh khi tdn s6 16n
hon 5Hz va gidm i 0 ! o
¢ tn s6 gin IMHz 1 510Hz 100Hz 1kHz 10KMz 100KHE Wz 1
(hinh 5.29). - Hinhk 5.29: Ddc tuyén 1én 54 ciia khuéch dai thudr 1odn (su phy
thudc cila Kp 4 vao f)
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592, Dac'tuyé’n truyén dat

Dic wyén truyén dat 1a
‘dudmg biéu thi quan h¢ gita
U, va AU, (hinh 5.30),

Qua dic tuyén truyén dat
ta thiy do hé s& khuech dai Alv= Us - U.
16n nén phin khuéch dai déc o

+\
diing, U, ti 1¢ véi AU . — 1
U'I

+ U

Sau khoing nay thi sy _
tang AU, khéng lam U,
tang ma U, bj bdo hod. Gid
tri bio hoa cba U, bi gidi Ul
han bdi dién 4p nguén va
thudng thép hon dién dp
nguén (1 + 2)V.

Khi nguén nu6i cia
khuéch dai thugt todn 1a
ngudn 1 cuc tinh (so véi = Urmin
mér) thi dac tuyén truyén
dat s& thay d6i. Véi so d6 '
hirh 5.31a thi AU, < 0, _ Hinh 5.30: Ddc tmyén truyén dgt

-u

dién 4p ra khong thé am dugc. V6i so d6 hinh 5.31b thi khi AU, > 0, dién dp

ra khong thé duong dugc.

+

U+
- AUv= s lL u
-+ . P o
y i
a) ' S b
Uf+ I . Ur
]
0 Al 0 AUy

Hinh 5.31: Ddc tuyén truyén dat khi ding ngudn 1 cuc tinh
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5.9.3. Ung dung ciia khuéch dai thuat todn

Khué&ch  dai
thuat todn 1a mach
IC tuyén tinh rit
quan trong, cé rat
nhi€u ing dung.
Khuéch dai tuyén
tinh phé bién nhit
1a IC 741. Céc IC
741 duge ché€ tao
trong cdc loai vo
boc khidc nhau, do
nhiéu hing khic
nhau sd&n  xuit.
Hinh 5.32 biéu thi
mot s6 IC 741.

S8 cic bo
khuéch dai thust
todn chita trong
mot vé boc ¢ thé
la 1 (loai don nhu:

RA 741, pA 709,

TLO81, LM 301A,
3130...); c6 thé 1a
2, 4 (loai kép nhu
. LM 358, RC 4558,
LM 324, MC
3403...).

Chii §: Khuech
dai thuat toén 14 IC

tuyén tinh nhung IC
tuyén tinh ¢6 nhiéu

loai thyc hién ¢éc -

ch¥c nang Kkhéc
nhau: khuéch dai,
-tao dao dong, tich
séng, 6n dp... Tén

Can bing
dqidmo §

24 b (+]
3 cmaﬁ
) , Can bang
dém ¢

Chanbd - Ciinbing 0

[LAT41HC  LF 351N
T LM318A CAO0S1A
LF356

LA741HC
HPCI51A
LF411CH

© AD5474 .

)

Hinh 5.32 : Mgt s& khuéch dgi thugt todn 741

291 khuéch dai thuat S
todn 1a do mach dién nguyen thuy dugc sir dung dé thuc hién céc phép tinh cong, trir,
- mhan, tich phan... trong méy tinh. .
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Mot s6 thong s6 co ban ciia khuéch dai thuat todn pA 741:

Théng s6 nA 741 2 R
Hé s8 KB Ko 200000 -
Trd khang vao Z, - M0
Tr& khang ra Z, 1200
Dai thdng iMHz

Di&n &4p ngubn nudi | 5V + 18V
Bién &p véocyc dai | £ 13V

|ien ap ra cuc dai | £ 14v
Dotangtrudng U, | 0,5 vius Hink 5.33: Khuéch dai ddo ding khuéch dai thudt todn
a) Khuéch dai ddo

So d6 mach nhu hinh 5.33. Tm hiéu vio dua vao ddu dao. Dién «d R, lam
nhiém vy phin héi (héi 1i€p) Am tir ddu ra vé ddu vao ddo.

Coi khuéch dai thuat toin 1 1i twdng thi Z, ~o nén I, =0; AU, =0.
Suy ra U_ = U, =0(n6i mit)
Tai nit ddu vao dio c6:

U U U -U, (U 0)
Rl
U\r _Ur
i, £ ——
R, R,
U R }
K. =—ft =22 . _ 5.25
ATU, R, | 2%
D4u (-) thé hién tin hiéu ra.bj ddo pha s0 véi tin hiéu vao.
u=-R | (5.26)

¥
1

-Thuc t€ I, #0 nén sut dp do I 'gay ra trén R, R, s& tao sai s& cho hé s6
‘khuéch dai Kq,. D€ loai triY anh hudng nay, ddu vado (+) du‘dc ndi qua mot dién
tr¢ R xudng méit (hinh 5.34). Dién tr& R dugc chon bing dxen rd tuong duong
cha (R, // R,). , ‘ _ : _
R = R Rz R . (527

R, +R, - o

Khi d6, sut 4p gay bdi I, trén cdc dién trds méc & ddu vho [©) s& bing nhau va
mach khuéch dai thuit todn s& duge can bing.

Do R, >> R, nén ¢6 thé chon R = R,.
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-Khi R, = R, thi K,,, = -1 va mach khuéch dai dio thyc chat I mach lip c6
déo tin hieu (b dio d4u tfn hiéu).

) Ry
e S e,
R, —u'__'?;."—

Hinh 5.34: Mach loai 1ri¥ sai s¢ khuéch dai
- Khi R, = 0 (hinh 5:35) thi: .
U.-u, _ U U, =-R,]I, (5.28)
, R, R,
Day 14 mach bién d6i dong - 4p c6 dio pha: dién 4p ra 1i 1¢ v6i dong vao.
b) Khuéch dai khéng déo
Sc¢t 46 mach nhir hinh 5.36. Tin hiéu vao dua vao ddu khong dao.

Hinh 3.35: Mach bién d6i déng - &p

Ilﬁlzz

Hinh 5.36: Khutch dai khong ddo diing
khudch dgi thugt todn

. .\_ Hinh 5.37: Mach ldp dién dp

Coi khuéch dai thust twén I I uxmg, Z,=w,1,=0 nen

U,=U, =U_ =U, =L (mach phan sp),

R, +R,
R, +R, = R, ).
U=—_T2g -|1+22]y - 5.29
r RI v [ R]J L] ( )
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Ko =142 | (5.30)
R, |

- Khi R, =0 (hd
mach), R, = 0 (ngdn mach) :
thi Koy =1 va U, = U,. Uyt
Mach khuéch dai khong
dao trd thanh mach lap lai
dién dp. Tin hiéu 4p diu ra
13p lai tin hi¢u 4p ddu vio
(hinh 5.37). :

- Mach khuéch dai con
goi la khau o le P |
{Proportional). . o Hink 5.38 : Mach khudch dgi cong ding

o . khuéch dai thudt todn
c) Khuéch dai cong ' '

Sc¢ d6 mach nhv hinh 5.38.

Coi Z,=w,L=0thi: L+, =I'vaU_=U, =0.

Suy ra:
U\f] _'U_ + U\I'Z _U_ _ U_ ""Ur

R, R, R’

Uy, Uy U,

R, R, R

U =- ile +-B_'Uv2
R, R,
£ Rr . )
Pt o, =— (5.31

o= )
c6 : U, = —'(alU,, +a2U,2) ' - (3.32)
hay téng quét : U, =-) a,U, (5.33)

Néuchon R, =R, =R'= ... thi cdc o, = | va:

U, =Y, (5.34)
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bay 12 mach cong dio.

D€ ¢6 mach cong khong
dao, ta ding so d6 hinh 5.39.
V6i khuéch dai thugt todn If
twong thi 1,, = I, = 0 (v
Z,=w) pén U, = U, ta c6
(theo mach phan dpR-R"):

2.,

U <—2_y -y, A
R+R : Hinh 5.39 * Mach khusch dgi céngkhdng ddo
va tai ddu vao (+) L+, =0
p"l s+ -_{-U“'z -—U" =0 ; U+ -..l_+-—1_. =H_"_1.'+—[_]12_
u-R (1 1) U, v,
R+R'( R, R, R, R,
R+R’ '
U=———— __(R,U, +R U
r R(R]+R2)(‘ 2% vl i vz)
" Pat: a.=——' ' 5.35)
d R (
T+a
3 U = R,U,+R,U 5.36
co T R[+R2( 2V F 1 VZ) ( )
Khi chon R, = R, thi: _
U, =22, u,,) . 5.3
hay t6ng quat cho n ddu vio: _ |
U, =12asy - (5.38)
2 5
d) Khuéch dgi triy ' *
S0 d6 mach nhw hinh 5.40 Tin hieu vao & ¢4 2 cira vao dio va khong dio

U, =Uv2.__13___3_1_+_& U R

R+R, R, YR,
—— O o

U, U._
T U;+ ’ 3
Khi chon R'=qR, vaR = aR, thicé: _
U= «(U,-U,,) S (5.39)
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Chi y
C6 thé sir dung
mach cong hinh
5.38 dé thuc
hién phép trir
khi U, dugc
dio dfu theo
mach hinh 5.33

vi Koa = 1.
Mach nhu trén
hinh 5.41.
Hinh 5.40 : Mach khuéch dai irar diing
khuéch dai thudt todn
R
y h—
R
Uz g—1—

_ Hink 5.41 : Mach i diing 2 khuéch dai thudt todn
e)chhtfc}_#phdn o _' _ | e

S0 44 mach nhu hinh 5.42. Mach cdn'goi Ia khau tich phan I (Intergral). Tai
ddu vao ddo ¢6:i, =i, (viI,=0) ' : o

‘U,-U_ . _dUu d o
——==C—=2=C—(U_-U,
- ' R dt dt( )
ViU_=U+=0nen:
| Lo, dU, =——u,a
R dt RC
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l ] ]l
U =-—— Udt=-= U dt (5.40
’ RCJ Y 16[ Y _ ( )__.

vOi hang s6 thisi gian ciia mach tich phan : 1= RC (5.41.)' '

) Mach vi phri;: {mach dao ham)
So d6 mach nhy hinh

5.43a. Mach con goi Ia khau

vi phin hay dao ham D

(Differential).

Tat ddu vio dio ©d:
i. =i, (vicoi Z, =1 =0); .

Cif_q\«_ = __.Ii, Hinh 5,42 ; Mach tich phdn ditng thneel dai thudgt todgn
dt R
| d d
Vay : U, =-RC— U‘f =-t—U, (5.42)
| de dt |

vGi hing 6 thyi gian
cla mach vi. phan:
T=RC. '

Khi tin hieu vao
¢O tdn s6 cao, tw Ccé
dung  khing pho

1

(Xc -_27th} c6 thé
83y ngdn mach diy
Va0 VA mach kém dén
dinh. Dé khic phuc
tinh trang nay, diu vao
duge n6i them dién trg
R, (hinh 5.43b).

Hinh 5.47 : Mach vi phan ditng khuéch dg_:' thudt togn
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CAU HOI CHUONG 5
1. Néu ¢dc cach méc co bin clia tranzito ? V& so dd méc 2

2. Lap bang so sdnh cdc cdch méc co bin tranzito vé trd khéng vao Z,, .
khing ra Z,, h¢ s6 khuéch dai dien 4p K, va he s§ khuéch dai dong dién K ?

3. Neu cdc phuong phép phan cye cho tranzito ?

4. Néu wu, nhuoe diém cha cic phuong i)hép phén cuc ?

3. V& cdc so d6 khuéch dai dién ap méc kidu CC, CE,CB?
6. Khuéch dai cong suat khic khuéch dai thudng thé nao ?
7. Khuéch dai vi sai khéc khuéch dai thudmg thé nao ?

8. Cdc ch& do lam viéc clia khuéch dai cong suft khic nhau th€ nao 7 ing
dung ?

9. Uu diém cia khuéch dai Darlington 1a gi 7 Céch thyc hién ?

10. Khuéch dai thuat todn 1a gi ? Tinh chat ? He s6 khuéch dai ? bic tuyén
truyén dat ?

1. Néu céc ting dung cia khuéch dai thuat todn va v& mach ?

12-GT ienTd CN - 177



Chuong 6
cAc BO TAO TIN HIEU

Céc bo tao tin hi¢u duge sit dung r&t phd bi€n trong ki thuat thong tin, do
ludng, kiém tra, céc thi€t bj diéu khién... T4n s6 tin hiéu sit dung c6 thé vir rit
nhoé (vai Hz) d&n rat 16n (vai ngan MHz).

Cic tin hiéu tao ra c6 thé 1a tin hi¢u didu hoa hinh sin, tin hiéu ring cua,
tin hiéu hinh chif nhat v.v... '

Céc mach tao tin-hiéu thudng sir dung mach héi ti€p (am, duong).

6.1. 8O TAO TiN HIEU HINH SIN

6.1.1. Mach tao tin hiéu c6 ghép bién ap

Mach dao déng chinh 12 mach LC. Khi mach LC khong c6 dién trg (R = 0)
thi dién 4p trén tu 12 dién 4p hinh sin v6i chu Ki

T =2nJLC
va tin s6 :
1 ' Cy
I= {6.1)
- 2mdLC ' _“_
Thuc €, R # 0 nén dao dong

trong mach LC 12 tit ddn i t6n
hao ning lugng. B8 sung kip thi
nh& mach tranzito twong ty hinh
5.9. B8 sung ding nhip nh¥ mach - ' :

héi ti€p. Pien dp dugc héi ti€p " ‘Hinh 6.1 : Mgch f{!o Ithl hi¢u ghép bién dp
qua cuén ghép L’ vé bazo tranzito T sao cho ddng phéng cla tu C qua cudn L
tir a d€n b giam thi L’ tao th€ Vg > Vg (qua C,) € tranzito din dong t ngudn
E b6 sung ning lugng cho mach dao d0ng. ;

6.1.2. Mach tao tin hiéu ding cdu Wien

So d6 mach nhu hinh 6.2a va ¢6 thé v& lai nhu hinh 6.2b d€ thdy rd cdu
- Wien. Ta khong chimg minh ma x4dc nhan tdn s6 tin hi¢u taora l1a :
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£ = 1 (6.2)
_ Zu:;R,CIchz _
NéuchonR=R,=R,vaC= C, = C, thi tdn s6 tin hieu 1a :
1

f, = (6.3)
0 2_1|:RC

R

S,
2

a) ' b)

Hinh 6.2 : Mach tgo tin hi¢u dilng cdu Wien

- 6.1.3. Mach tao tin hiéu diing thach anh

Tinh thé thach anph
(hinh 6.3a) c6 tinh chat ip
di¢n. Duéi tic dung cia luc
ngoai, trén bé mit thach anh
xuflt hién cic dién tich. Khij
luc ngimg tdc dong thi cdc
dién tich khéng con. Nguoc
lai, dit thach anh vao trong
moét dién trudng bién thién
thi n6 dao dong co hoc.

Tinh thé thach anh duoc
cdt ra thank nhitng phién chi - \
nhat nho theo chidu céc true’ - % -9
v6i géc d6 rieng 16i duge dat
vao giita 2 tim cuc cda tu
dién (hinh 6.3b). Kich thuéc
phi€n thach anh cing nhé thi tdn s6 dao
dong riéng (tdn s6 cong hubng) chan6 =~ = T1A ¢
cang 16n. T4n s6 dao ddng rieéng cha bo ﬁ“_‘_"["ﬁH/_g
dao dong thach anh c6 thé thay déi néu - o
gén ket ndi tigp v6i né mét ty dién c6

dién dung thay déi dugc (hinh 6.4). Hinh 6.4 : Mot cdch thay ddi tdn 56 dao
dfng riéng ciia b dao déng thach anh

" Hinh 6.3 : Tink the thach anh (a) va tao dao déng
thach anh trong dign trudng (b)
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Sot d6 mach tao tin hiéu diing thach anh nhy trén hinh 6.5. Hinh 6.5a 1a
mach sir dung tranzito trudng FET theo nguyén lf mach cong hudng néi tiép.
Khi cong huéng, trgy khing mach thach anh 1a nhd nhat va héi ti€p duong tir
cwc mang vé cite cira 13 16n nhat. Lic nay dung khing tu C 14 nho nhung ddng
mot chiéu khong qua duoe tiy cuc D sang cuc G. Vi vay, t4n s6 mach dugc

dinh bdi t4n s6 cong hudng néi 1i€p ciia thach anh.

b)

Hinh 6.5 : Mach tao tin hi¢u diéu hod ding tinh thé thach anh :
a) Mach cgng hiudng néi tiép: b) Mach cong hudng song song
Hinh 6.5b 13 mach tao tin hieu theo nguyen I mach cong hudng song song
cua thach anh. Khj céng hudng song song thi trd khdng mach thach anh 13 16n
nhat. Mach cong huéng LC dvoe diéu chinh qua C dé€ c6 t4n s6 gan tdn s cong
hudng song song ciia thach anh. '

6.2. BQ TAO TiN HIEU XUNG CHU NHAT (HAY XUNG VUONG) .
6.2.1. B9 phat xung vudng

- -Mdy phit xung vuéng c6 s0 d6 nhu trén hinh 6.6a 13 bod da haji ding
tranzito. Mach ¢6 2 trang théi én dinh khong bén. Khi mot tranzito nay théng
thi tranzito kia kho4 va nguge lai. :

Gid sir khi mach dugc c4p dien, tranzito T, thong (ngiu nhien) va tranzito
T, khod. Lic dg, tai colecto cha T, c6 di¢n 4p gdn OV (If tudng 12 OV) va tai.
colecto ciia T, c6 dién 4dp nguén (hinh 6.6b). Ty C, duge nap dien truge do s&
phéng dién tr cyc duong qua T, vé nguén va qua Ry, vé cuc am. Péng thoi tu
C\ dugc nap dien béi nguén qua R, va 16p ti€p gi4p BE, clia T,. Khi C, dugc
nap day thi bazo T, c¢6 thé O vi néj v6i cyc Am C, nén T, s& khod va C, phéng
hét dien s& c6 xu huéng dugc nap lai bdi nguén qua R, va 16p ti€p gidp BE,.
Ty C, ngin mach s& dat the duong lén bazo T, 1am T, thong. Bo da hai déi -
trang thdi : T, thong, T, khod. Dién 4p ra trén colecto T, vé 0 va di¢n dp ra
trén colecto T, bing dién dp nguén. K& ti€p cla nita chu ki nay 1a C, phéng
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di¢n tir cye duong qua T, vé nguén vi qua Ry, vé cl_i'c dm. Ty C, nap dien bai
nguén qua Re, va 16p ti€p gidp BE, ctia T, v.v...

mk I

T
I
U ,=U ] ] I | I
ey T
. I I 1 1 I
'
Pt
T
0 i | 1 o
) I 1 ¥ I
v T A
i ! I 1o
1 i i [
1 1 1
’\! N 'I !
” . : T
0 i | ! P
A
Ur1=Uc+ ) ] 1 I
i 0 1 yo
1 1 1 1 !
|
I i t
0 1 -
a} b)

Hinh !.5.6 : Mach da hai ding tranzito : a)So dé nguyén li; b) Gidn dé dién dp
Khi R, = Rz, Ry = Ry, €, = G, va T, ging T, thi da hai a d6i xing. Xung
vuong 14y trén 2 colectd 12 nhu phau, lech pha nhau 180°. Chu ki xung phu thudc
vao trj s6 Cva R, . . .

Dé cii thien xung
ra ciia so d6 hinh 6.6a,
ngudi ta ding so dé
‘trén hinh 6.7, Nh¥ céc
diot D;, D, nén mach
nap cla w C, G
khong inh hudng dén
quid trinh khod céc
tranzito T,, T, nén
Xung ra vuong hon.

. Hinh 6.7 ; So 46 mdy ‘phdr iung vadng
6.2.2. Da hai Roi - e ph4t xung vuong "

Da hai Réi - € ¢6 vu di€m 1a don giin, cong sudt ra 16n, c6 phan céch gilta
mach lyc va diéu khién (qua m4y bién dp).
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Phdn t chinh ciia da hai Ia mdy bién dp BA véi dic tinh tir hod hinh chit
nhat va 2 tranzito T,, T, gi6ng nhau (hinh 6.8a). Mach c6 cfu tao ddi xitng
song do cong nghe ché tao nén khong thit hoan toan d6i xt@ng. Do v4y, khi
cip ngudn sé c6 mot tranzito thong trude. Gia sit T, thong. Khi d6, dong qua
cudn W, ting vi cudn W, sé cam img sitc dién dong c6 xu huéng 1am bazo
cha T, duong hon émito, nghia 12 tao ra mot héi ti€p dwong, Aim T, va ci 16i
mdy BA nhanh chéng dat trang thii bio hoa. Trong lic d6, sic dien dong
cdm @ng trong cudn W, ¢é cuc tinh fam cho T, khod chic chin (th€ bazo
duong lén). :

Y

b)

Hink 6.8 : Da hai Réi - ¢ (a) va dang xung (b)

Khi 16i thép bio hoa, sitc dién dong cim wng trong cic cuon déy s& giam
nén bazo T, b6t duong va dong qua colecto T, gidm. Qud trinh giam dong
colecto T, gay ra stc dién dong cam ing trong céc cudn day c6 chiéu nguge
v6i chiéu cil, th€ duong dit vao bazo T,, the &4m dit vao bazo T,. Két qua T,
nhanh chéng kho4 va T, nhanh chéng thong bio hoa.

Dang dién 4p ra phfa thit c&p BA nhw hinh 6.8b.

Chu ki xung phu thu¢c vao dién 4p ngubn va két ciu miy BA (cam vng tir
bio hoa, thiét dien 15i va s6 vong W,).

6.2.3. Mach tao.ximg vudng dung UJT

So d6 mach nhu hinh 6.9a. Khij cép di¢n cho mach, T, din va do dé T,
din. Ddu ra colecto T, c6 dien ip 0. :

Khi T, dfn, ty C duge nap dién qua R, va ti€p gidp B-E ciia T, v6i cuc tinh
nhu trén hinh v&. Lic dién ap trén tu C, dat ngudng thong cia UJT (xem muc
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2.2.5d) thi UJT thong.
Ty C phéng dién tir
cuc duong qua R, vé
ngudn va tir ngudén qua
R, v& cuc am. Th&
bazocua T, amnén T, * a)
khod, kéo theo T,
khod. Ddu ra célecto
T, tr& thanh (- U),
nghia 13 xudt hién
xung 4m (hinh 6.9b). u

Khi ty C phéng & g —-

hét thi T,, T, lai dén. U[U Juy -

Qud trinh 13p lai nhy _ '

trude. " Hinh 6.9 : Mack tao xung vudng ding UJT
Ciing c6 thé tao cdc xung 4m theo so d6 hinh 6.10a v6i mach L - C.

Khi mach duge cdp
dién, tu C dugc nap dién.
Khi dién 4p trén ty C dat
dén ngudng thong ciia UJT
thi ty C s& phéng dién.
Mach L - C s& tao cho
dong dién phéng c¢é quy
luat hinh sin véi tdn s6

1
f= .
2 L.C

phéng cuc dai thi dién 4p
tén tp U, = 0 va UJIT b :

ngimg din. Lic tu phéng o

thi UJT théng va T thong. - ~U I‘"J—I"J—' LI u '
BPiduraU,=- U (xung am).

Lic UJT khoé\l thi T khod Hinh 6.10 : Mach tgo xung vudng ding UIT cé'
vall =0 (hlnh 6.10b). . machL-C

Diéu chinh VR s& thay déi dugc thoi glan nap tu C t6i ngudng thOng clia
UJT tifc 12 diéu chinh duge tdn s6 xung.

a)

Khi dong

6.2.4. Tao xung vuéng nhi da hai ding khuéch dai thuat toan

Mach ¢6 so dé nhut hinh 6.11a. Gia sir khi cp dién, ddura c6 U, = U, ~ + U.
Ty C duge nap béi U, qua R. Th€ ddu vao dio ting dén trong qud trinh nap. Khi
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b}

a) -
C
I RZ Umh - -
Q R1

Hink 6.11 : Mach tao xung vuéng nho da hai ding khuéch dai thuds todn
U.> U, thi ddu ra chuyén tir :

Upax V€ Uy, nghia 13 U= Ry

Upin = -U. Tu C phéng dién '
qua R. Th&€ ddu vao dio
gidm din wong qué trinh
phéng cia tp C. Khi U. < U,
thi ddu ra chuyén tir U, 1&n
Upu (hinh 6.11b). Mach da
thuc hién 1 chu ki tao xung
¢ diu ra. Qud trinh cif the
ti€p tuc. Chu ki xung do trj
86 R - C quyét dinh.

Ciing c6 thé tao xung _
vudng dung khuéch dai Up o FA P
thuatgtoén va bo dao dong 0 \ L \T f
thach anh nhy so d6 hinh ] AW A
6.12. Mach tao dao doéng '
sin nhung nh& cip di6t Hinké.12: Mach tgo xung vuéng ding khuéch dai thudt
Zener & diu ra ma diu Ia todn va dao dong thack anh
c6 xung vubng (vi chdm sin c6 dién 4p cao hon dién &p ngudng ctia didt Zener
s€ bi cdt). Mach c6 wu diém 1 he s6 khuéch dai 16n. :

|
-Y

6.3. BO TAO 1IN HIEU XUNG RANG CUA (HAY XUNG TAM GIAC)

6.3.1. So d6 dung UJT

So d6 mach nhw hinh 6.13a (muc 2.2.5d, hinh 2.50).

Tai thdi diém ¢, mach duoc cdp nguén. Tu di¢n C duge nap dién qua dien
tr& R. Dién p Uy, tang dén theo ham mii (binh 6.13b). Khi U dat ngudng thong
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cia UJT (thdi diém t,) thi
UJT théng. Dién 4p ra tren
B, a U =0
sut ap trén UJT), ddng thoi
tu C phéng dién qua I6p E - .
B, va R,. Dong phéng gidm 3
theo ham mii (hinh 6.13b). - :
Khi tu C phéng dién thi
Ug gidm va khi U; gidm
thap hon nguéng khos thi
UJT khod, Ty C lai duge ‘
nap dién qua R. Quj trinh b)
cif the tiép dién.
Ddu ra B, c¢6 dien ip
dang xung nhon tam gidc.

Tén s6 xung (do d6 chu ki T :
clia xung) phy thuoe R, C. Hinh 6.13 : So dé ding UJT 1qo xung rdng cua

6.3.2. So dé diing BJT

C6 th€ thay so d6 hinh 6.13a ding
UJT bing tranzito thudng BIT nhu trén
so d6 & hinh 6.14. Nguyeén 1i hoat dong
clia so d6 tuong ty nhy so dé hinh 6.13a,

Ban d4u, 2 tranzito ddu kho4. Tu C
dugc nap tir nguén +U qua dién 1ré R,
bién ap trén cuc bazo cha T1 1a

Ug=U Ry | Khi tu C nap t6i dien
R, +R, _
dp Uc > Ug, thi T, thong, kéo theo T,
théng. Do cich ndi mach T, T, ma
hink thanh héi tiép dwong. T, va T, : '
nhanh chéng chuyén sang ch€ d6 thong bido hoa. Tu C phéng di¢n qua R, va
ddv ra c6 xung tam giac theo dang dong phéng ciia ty C (tuong tu hinh 6. 13¢).

(bd qua

Hinh 6.14 : S0 46 diing BIT 10 xung
rdng cita

CAU HOI CHUONG 6 |
1. V& va giai thich cic mach tao tin hiéu hinh sin ?
2. V& va giii thich cdc mach tao tin hiéu vuong 7.

3. V& va gii thich c4c mach tao tin hiéu tam gisc ?

185



Churong 7
CAC BO NGUON

7.1. CAC KHAI NIEM'

Nguén dién c6 nhiém vy cung clp dlén nang cho cic mach dién va cic
thi€t bi dién d€ bién d6i thanh c4c dang ning lugng khic.

7.1.1. Phan loai

Tuy loai dién dp hay dong di¢n cdp ra ma ngudn dien duge goi 1a nguén
xoay chiéu hay mot chiéu. Ngudn xoay chiéu c¢6 tdn s6 f = O. Ngudén mot
chiéu c6 tdn s6 f = 0.

Ngudi ta c6 thé bi€n ddi mot ngudn dién nay thanh mot ngudn dién khic :

- Méy bién 4p : Bi€n ddi ngubn xoay chiéu & dién 4p néy thanh nguén
xoay chiéu & dién 4p khic ciing tdn s6.

- Bo chinh lwu : Bién déi nguén xoay chiéu thanh nguén mot chiéu.

- B nghich Juu : Bién d6i nguén mot chiéu thinh ngudn xoay chiéu.

- B0 bi€n déi mot chiéu - mot chidu : Bién d8i ngudn mot chidu & dien ip
ndy thanh nguén mot chiéu & dien 4p khic.

Ngoai céch phan loai thinh ngudn xoay chiéu va ngudn mot chidu, ngudi ta
" con phan loai theo mot s6 cich khdc: _
a) Nguén mot chiéu mét cuc tinh v +U o *
nguén hai cye tinh (hinh 7.1). _ '
b) Nguén khong 6n 4p va nguén 6n 4p.
¢) Ngudn 4p va nguén dong.
Nguén dp mét chidu (ngubn loai Su)
V& 1i thuyét, day 1a nguén mot chiéu
¢6 cuc tinh khong déi va dién 4p cép ra
giit 6n dinh, khong phu thudc vao dong Hirh 7.1 : Ngudn mét chidu mgt cuc tink
dién cdp cho tii. Ngubn 4p If tudng c6 (@) va hai cyc tinh (b)
dién tr& trong bing 0.

o

+
—

—
—

] llll +

&

T
a) b}
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Trén thyc t€, ngudn 4p mot chiéu c6 cuc tinh khong ddi, con gid tri dién
ap cp ra thay déi chiit it xung quanh mot tri s6 trung binh nio d6 khic 0. Dé
giam &nh huéng cha cdc bi€n dong manh ciia dién dp cip ra, ngudi ta mic mot
ty dién c6 dién dung 16n song song véi phu tai (hinh 7.2).

.c)

Hinh 7.2 : Ngudn logi Su : a) Ngudn thuc; b) Ngudn If tudng; c) Ki hiéu

Pién trd trong cha ngudn 4p thuc khong thé bing 0 nén chi yéu cdu cang
nho cang tot.

V6&i ngudn chinh luu (hinh

7.3), dé tao thanh ngudén 4p, -u = ' 1__0 ’
. o

thudng ddu ra c6 méc cudn
khdng va tu dién. :

Nguén_ dong mot  chiéu Hinh 7.3 : Ngudn (Su) chink luw : C - Di¢n dung
(ngudn loai §)) dn (100 = 1000)uF; X, - Tri s6 nho

V& li thuyé&t, day 1a nguén
cdp ddong dién mot chiéu 6a dinh cho phu tai. Ngudn dong Ii tudng 6 di¢n tré

trong bing co.

Trén thye €, .~ g, Ay, —F.
nguén dong’ mot e ' - | -

chiéu ‘cfp mot dong
dién c¢6 chiéu khong
déi cho phu. tai cdn -
gia tri dong dién cp
ra thay déi chdt it :
xung quanh mot tri a) _ b). _ d

s& trung binh khic 0. ' . '

bé giam anh "hlrb‘ng Hinh 7.4: Ngudn logi 8i : a) Ngudn thuc; b) Ngudn If nudng;
cia cdc bién dong ¢) Kt hi¢u

manh ciia ddng dién c4p ra bdi ngudn, ngudi ta diing mot cudn khéng cé dien
* cam 16n mic ndi ti€p voi phu tai (hinh 7.4), X; ~ (0,1 + 1,0)H.

1.

I_"'l'l"_______
m__.5.
@)~

]
1
1
]

|
|
|
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“+ 7.1.2. Céic bd khoé dién tir - ,
" Trong cédc by bi€n ddi dé tao ngubn (mot chidu hay xoay chiéu), nhat Ia
¢dc bo ngubn cong sudt 16n, thudng c6 mit cdc bo khod dién tir,
Bo khod dién tir 12 thiét bi dién tir cho phép dudi t4c dong clia mot tin hiéu
di¢n s& déng hodc ngét mach dien (nghia 1a théng - khod mach dién).
Muc nay chi dé cap dén cdc bo khod dién tir thudmg ding.
B¢ khod dién ti ditng tranzito

Tranzito (da trinh bay & muc 2.2.2) c6 thé lam viec & 2 ch€ do : thong
(bdo hoa) va khod (chat).

_Diéu khién thong - khod cua tranzito thl_Jc hién nh& dua tin hi¢u diéu
khién vao cyc bazo B.

- Vi tranzito thuan : thong khi thé bazo duong hon thé émito (> 0,7V) va
khod khi th€ bazo Am hon th& emito.

- Vdi tranzito nguoc : thOng' khi thé bazo 4m hon thé émito (< 0,7V) va
khod khi thé bazo duong hon thé émito.

Khi tranzito thong, né din dong tir célecto sang émits (d6i véi tranzito
nguge) hodc din dong tir émito sang cdlecto (d6i v6i tranzito thudn). Khi
tranzito kho4 thi dong bi cit,

Bo khoda.dién tit diang thyristo
Thyristo (dd trinh bay & muyc 2.2.3) 1a phdn tir ma :

- Thong khi duge phan 4p thuan va cé xung duong diéu khién (nghia 12
thong nhd mach didu khién). .

- Khod khi bi phan 4p ngugc hosic dong anot giim xudng nhd hon dong
duy tri (nghia 1a khod nh& mach luc).

Do thyristo dugc diéu khién théng - kho4 trén 2 mach khdc nhau nén né
khong dugc ding nhur mot khod dien tir. D4 thyristo duge diing trong céc bo
~ khoa dién tir, ngudi ta phai két hop v6i mét s6 linh kién di¢n tir khic dé tao
thanh cdc mach thong, kho4.

Hinh 7.5 trinh bay mot so d6 clia bo khod dién tir dbng thyristo . Mach
lam viéc nhu san : '

Thoat ddu, xung mé tir bd didu khién thyristo dwgc cdp cho thyristo phu
Th,. Ty dién C dugc nap dién tir ngndn qua Th,, phu tai PT va dat t6i dién 4p
xdp xi U,, (cyc duong bén trdi). Khi ty nap no, dong nap bing 0 thi Th, khod.

Dé md bo khod dién tir cdp ddng cho tii PT, ta cdp xung md thyristo chinh
Th,. Thyristo Th, théng s& din dong tir nguén t6i tai PT. Déng thdi, tu C ciing
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phong di¢n tir bin cyc duong qua Th,, di6t D, cuon khing L vé bin cuc am.
Thyristo Th, ltic nay dii c6 xung md ciing khong théng dugc vi bi tu C phan 4p
nguoc (dién dp duong ty dat lén catét C,). Tu dién C va cudn khéng L tao thanh

mach dao déng LC nén sau nita chu ki dao dong [—;—::n LCJ, tu C duge nap

dién lai v6i d4u c4c ban cyc trong ngoiic. Néu t6n hao trong mach LC I khong
dang ké thi U, lai dat xdp xi Ug- Liic ndy, dong trong mach bing 0 va di6t D
khod. Nho diot D ma ty dién khong thé phéng dién nguoc lai. Mach sin sang dé
tién hanhkho4, ngimg cdp dong cho phu tai.

e mm e
A% KT
a L+ Fi
The b
L ! {
R Cl T
L -l-h 1
AR R f PT[]
Ge G Go I: :
DPidu khién \ﬁcp ! |
thyristor | ' i
_____________________________ J i
_ﬁ.

Hinh 7.5: S0 d6 b¢ khod dién 1t ditng thyristo {nét carét chung)

Khi cdn ngit mach tai,
phai khod thyristo Th,.
Muén vy, ta cfp xung md
Th,. Tu C phéng dién tir bin
cuc duong (bén phai) qua
Th,, dat dién 4p nguoc len
Th, va dong phéng ngugc
chi€u dii 16n qua Th, Iam
gidm va triét tieu dong din :
t6i tai. K&t qua Th, khod va =~ _ P

3
__..___.._-[:._—-__-.

P ) . -
ngat dong tai. Tu C lai duge . . _
nap dién véi cyc tinh nhy Hinh 7.6 : S0 d6 bg khod dién 1t ditng thyristo
ban ddu qua Th,. - {ndi andt chung)

S0 d6 & hinh 7.5 1a so d6 2 thyristo Th, va. Th, n6i catét chung. Néu 2
thyristo n6i an6t chung (hinh 7.6) thi qué trinh 1am viéc thong - kho4 cia bo
khoa dién tir ciing nhvr da trinh bay. '
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Céc sa d6 bo khod dién ti & hinh 7.5 vi 7.6 c6 nhugc diém 13 thai gian
~ qua trinh ngit mach bj kéo dai. D6 1a vi viéc chudn bj ngit nhd tu C nap
nguoc qua thyristo chinh The dang dén véi thdi gian 1a nira chu ki ciia mach
LC. Do vay khong thé ngét mach truéc thoi gian nay. '

Nhuge diém ndy dugc Th,
khic phuc bdi so dé bo t o BY
khod di¢n tlr diing thyristo ng
phu nhu trén hinh 7.7. Chitc ’ c &

nang cta Th,, nhv & hinh ]
7.5 hodc 7.6, nghia 1a ding
dé nap cho tu C lic ban L The . ]
dau. Sau d6, tu C c6 thé nap — s |
ngugc ngay nh& cdp xung _ |
mo Th,,. Khi dong nap vé 0 & &
(nap day) thi Thy, khod. TY i 7.7 : 50 d6 b6 khod dién 1k dang 2 thyristo phu
C sdn sang cho qud trinh '

khod Th, ma khong doi nap khi Th, dén.

Ki hiéu cdc bo khod dién tir
ding tranzito hay thyristo nhu

P S

PT

trén hinh 7.8a. oty T N ) —z
D6i v6i bo khod dien tir duing =~ @ L,

tranzito thi 2 cyc diéu khién 13 (N .

bazo. Khi théng, tin hiéu vao ON (T 1

/
\f/
®!

1
(th€ Am vao bazo tranzito thuan & i B
hodc th€ duong vao bazo tranzito b i
ngugc). Khi khod, tin hiéu vao
OFF (th€ duong vao bazo tranzito -
thudn hofc th€ 4m vio bazo Hink 7.8 : ki hiéu b6 khod dién tit (@) va so dé
tranzito ngugc). - : chitc ndng tuong duong (b)

D6i véi bo khod dién tit diing thyristo, thi 2 cyc diéu khién 12 G(ON) va
G,(OFF). Khi thong, cép xung mé vao ON(G,). Khi khod, cdp xung md vao
OFF(G,). T |

Hinh 7.8b 1a s0 d8 chiic néing twong duong. So dé chic ning tyong duong
<ho thay r5, cdc by khod dién tir ding tranzito hay ding thyristo 13 cdc bo
khod di¢n tir mot hudng va chi cho dong qua theo mot chidu (thé hién boi ki
hiéu di6t). Chiing dugc sit dung trong mach dién mot chiéu.

Céc bo khod dién tif ding trong mach dién xoay chiéu 1a cdc bo kho4 dien
tir 2 hudng. Céc bo khod dign tir niy sir dung triac hay 2 thyristo méc song
song nguge hodc GTO (xem muc 2.2.4), )

* Céic bo kho4 dien tir 1a cdc bo déng - cét mach khong ti€p diém.
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7.2. BO NGUON MOT CHIEU

B6 nguén mot chiéu cé nhiéu loai, kiéu :

- Pin, 4c quy : Ngu6n bi€n d6i ho4 niing thanh dién niing. Mot pin hodc mot &c
quy c6 dién 4p giifa 2 cyc dwong va am khong 16n (1,5 + 1,8)V nén khi cn dién ip
16n phai mic ching néi tiép, khi cdn c4p dong 16n phai méc chiing song song.

- Mdy phét di¢n mot chiéu : Bi¢n ddi co ndng quay mdy phét thanh dién nang.

Trong ki thuat dién tir, cic loai ngudn nay khong ding (dc quy, may phat

dien) hoac it ding (pin) ma thudng ding céc bo chinh luu. C4c ngudn chinh
lru (khong diéu khién va c6 didu khién) dd duoc xem xét ki & chuang 4.

Dien dp ra ciia nguén chinh luu 1a di¢n 4p mot chi€u nhung luodn bi dap
mach d6i v6i moi so dé chinh luu. D8 c6 dién 4p mot chiéu khong déi, cdn
phai c6 bo loc ma ta s& xem xét & muc 7.6 ca chuong nay.

7.3. BO BIEN DAI MOT CHIEU - MOT CHIEU

Bo bi€n ddi mot chiéu - mot chiéu ding dé bién d6i dieén 4p mot chiéu c6
dinh thanh cdc miic dién 4p mot chiéu (trung binh) khdc nhau cdp cho phuy tai.

Bo bién déi mét chiéu - mot chiéu phé bi¢n 1a bo diéu chinh xung ip mot
chiéu (chopper) hay bd bam di¢n 4p mot chiéu.

Nhur hinh 7.9a, khi khod dién tir déng thi tai dugc c4p ngudn, khi khod
dien tir md thi tai bj cit khoi ngubn. Thai gian déng 12 toy, thoi glan c&t 1A tops
thi chu ki déng - cét (hinh 7.9b) la :

T =ton + topr

Dién 4p cip cho tai ¢é dang xung chit nhat. Tir 46 bo l:nén déi c6 tén 12 bo
diéu chinh xung 4p mot chiéu.

U 4
Ung Ung

™
=
2

N . o © o

Ut ‘ .UW

a Ung Do Z

Hink 7.9 : Mach tdi mt chifu c6 by khod dign ni
r
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Gid tri trung binh ciia dien &p cfip cho tAi (ttnh cho mot chu ki) Ia :

Uo. = UngtON + O'IOFF _ tON
T =

=ty
T T "
Néu dat ; 5=Lton (7.1)
T _
thi: U, =Up =380, : (1.2)

Vay, dé diéu chinh di¢n 4p cdp ra c6 thé ding 3 phuong phip

- Phuong phdp diéu chinh d¢ rong. xung : thay ddi toy trong khi giir
nguyén T, toy tang thi U, tang. Khi toxn=TthiU, = U,; (hinh 7.9¢).

- Phuong phép diéu chinh tan s& xust hién xung 4p : thay d6i T trong khi
8ir nguyén toy hodc thay déi torr trong khi gitt nguyén t,y. Phuong phép nay
cho U, tang khi T gidm hodc khi topr gidm.

- Phuong phip diéu chinh thdi gian xung : thay déi ci t,y va T. Khi ton V2
T thay d8i thi § thay déi, & ting thi U, ting. '

Tan s6 déng - cdt cha cdc bo khod dién ti¥ c6 thé t6i vai nghin ldn/giay.
Méi phuong phdp cin mét mach diéu khidn riéng,

Khi thay d8i duoc dien 4p trung binh cdp cho tai s& diéu chinh dugc cong
sudt chia tai. Néu tai 1a dong co mot chidu thi didu chinh dugce 16¢ do chia dong co.

7.3.1. B¢ diéu chinh xung 4p mét chiéu néi tiép

So d8 n6i mach nhu ‘

hinh 7.10. Nguén phat dar R

mot dién ép U gén nhu ' OFFP'ON T

khong déi len tai. Khi c6 ., 0o .
xung mé& vao cyc ON, bo '

khod di¢n tir mot huéng @9 7 Do FT
cho dong i, qua tai trong

thoi gian toy 16i sau d6, khi
cd X'-mg‘ khod vae cyc OFF, - Hinh 7.10 : B6 didu chinh xung dp mot chidu noi tiép
né s& cit mach tai. Do cam : :
khdng tdi nén hic nay dong dién iy, sé khép kin qua di6t dem D, va dong tai 1a
lién tuc (hinh 7.11d). -

Néu chu ki bam xung T a6 ngén thi c6 thé thiy la dong dién tii it thay déi
tri 6. Dién dp U duge bim cé trj $6 trung binh 1a : : .

U, =U, =8U=8U, (5<1) (7.3)
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Cic dien tich
gach chéo & hinh
7.11a 11 bing nhau Un 4
(A, = A;). Vay, bo |
di€u chinh xung &p
mot chiéu ndi ti€p 1a a)
bo gidm dién ip mot
chiéu (trung binh). A

)
Y /AX//7)) —

N
NN

]

)

o
—

/

Céc dong dién i,
vd ipy 124 céc dong 0
dién gidn doan. Gid - i
tri trung binh L, clia
dong tai phu thudc
vio ban chédt cia tai 93
(nguén loai §;). Cic
dién tich gach chéo &
hinh 7.11d 1a bing _
nhau (A,” = A,"). 9 ;

Tir hinh 7.11d ta
ciing thdy cdm khéng
cia phu tai cang 16n
thi dong trung binh I,
cang it nhdp nho. Khi tai c6 cadm khdng nho, thdi gian toe: 16n hodc tdi 1a
thudn trd thi dong dién 12 gidn doan (hinh 7.12b).

/

——fm—

,}F’

- —

~Y

Hinh 7.11 ; Gidn 46 ddng, dp theo thdi gian trong by diéu chink
xung &p mot chiéu ndi tidp

Khi tai ¢6 sitc dién dong (loai R + L + E) thi ddng trung binh qua tai la :

le,h—E=8U-E (7.4)
R R _

3 ché€ do dong dién gidn doan, dang dong nhu hinh 7.12d va dang dién ap
nhu hinh 7.12¢ do sy cé mat cia siic dién dong E. Nguyén nhan 13 trong
khodng 8T, bo khod di¢n tir thong mach, dién 4p trén tai bing U,,, dong dién
tai tang. Trong khoang tiép theo t > 8T, bo kho4 dién tir khod, diot D, théng
din dong va dong tdi gidm ddn vé O (tai thdi diém t,). Trong khodng (t, + T),
dong tai hoan toan bing 0, dién dp tren ti ting lén bing sitc dién dOng E.

U.“’ -_

tonUng +(T-1,)E _STU+(T- tz)E (1.5)

T T

- t
U, -E = 52__2.5 (7.6)

Theo (7.4): I, = R R TR
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Khi cam khdng clia phu
tai ting lén hoic § tang lén
thi t; - T. Khi 1, = T thi
dang 4p trén tai va dong qua
tai nhu hinh 7.12¢, f. D6 12
ch€ df gi6i han gia dong
~dién gidn doan va dong dién
lien te. Biéu thic (7.6)
quay ud vé (7.4).

Khi t, > T thi dong dién
hoan toan lién tuc.

Néu coi bd khod dién
tlr 12 If tuong (khong cé tén
hao) thi vé cong sudt c6
(hinh 7.10) :

UvIu!b - UrIPT =8UVIPT

Imh = 8Il"’I‘

I, =3I,

1
T

Qua 2 biéu thirc (7.3)
vé ip va (7.7) vé dong, ta
c6 thé rit ra ket luan :

- Quan hé gifta cdc gid
tri trung binh cia dong
dién va dién dp vao, ra cia
mét bg diéu chinh xung dp
mot chiéu néi tiép I tuong
tuong tw nhit quan hé giita

i, (1.7)

T
i

U 4
-
0 8T T! | t
1 1 1
A ! : |
. | .
1 I ]
I ¥ 1
: . ! -
0 8T T t
Vot 4
Ung Ung
’ E ! E
1 ’
—t } - t -
0 8T 1 Ti [ t
P i b
| - : L
. | |
I 1 ] ¥ i
1 1 ] 1 1
1 1 I 1 1
I 1 | 1 1
H H -
0 BTty T t
Um‘ Ung Ung
0 8T | T(. i g
| d ] !
! | .
1 I 1
] 1 1
| r 1
— . -
0 T T t

doan va lién tuc

Hinh 7.12 : Gidn d6 théti gian ciia dp, dong : a, b) Chédp
dong gidn dogn, tdi R + L (L rdt nhd) ; ¢, d) Ché 46 dong
gidn dogn, tdi R+ L + E ; e, f) Ranh gigi gifta ddng gidn

cdc gid tri cua dong dién va dién dp so cd'p va thit cdp cia mot may bién ap
gidm dp li tudng véi hé s6 bién dp 0 < 5< 1.

7.3.2. B diéu chinh xung 4p mét chiéu song song

So d6 n6i mach nhu hinh 7.13. B6 khod dien tir mot huéng trong thai gian
thong toy s€ 1am ngudn ddng ngdn mach, dong dién tang lén cang véi tir
trudng trong cuén L. Khi by khos dién tir cit mach (i), ning lugng tir

trudng trong cudn cam L gy ra dong trong bd nhan S, néu U > E.
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Khi bo khod dien tir
thong lai, cudn L s€ tich luy F=m
lai tir' nang da bi mat lic !

1
phdng dign qua ngudn thu S;;. ;
Hinh 7.14 biéu dién |+ ]

=
1
1
j
1

cic dang dién 4p va dong
dién cha bo diéu chinh xung
ap mot chiu song song.

. Gid tri trung binh cha
dién 4p trén cudn L bing 0,
vi trong chu ki T, nang
luong tir trudmg duge tich lu§ khi bo khod dién tir thong (trong thoi gian tgy)
s& dugc giai phéng khi bo kho4 dién tlr cit mach (trong thoi gian toee).

Hinh 7.13 : B didu chinh xung dp mot chiéu song song

E=u, +U,=U,
2

. . U(T-38T)
Trong thoi gian tope thi U = Uppnén U =—T—=E
| o 1 | - -
Suyra: U =U=w-E=—-U, 53U =—U, (7.8)

1-8 1-5 1-8
Vi0<8<lnénU >U,.
Vay. bo diéu chinh

xung ip mot chidu . ‘A
'song song la bd tang [ T — T T
“dién 4p mot chiéu | { i !
(trung binh). 33 T T
Coi bo diéu chinh A
xung dp la li tudng, e
khong c6 t8n hao khi " -
truyén tai ning lugng - O ——i—5t T T g
thi : P, =EI=UI,, A Lo
'u . 1
E I. =P T~ [T
Ty uth = ¢ - . . : - -
1-8 - 9 3 5T T 2Tt
Suy ra: Hinh 7.14: Gidn d6 thoi gian ciia dong va &p ciia b diéu chinh
[ =]= qu, — 1 I xung dp mgt chidu song song.
"U1-8 1-8 " | '
-1, =(1-8)I, _ (7.9)
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. Ké&t lvan : Cdc quan hé gita céc gid tri trung binh ciia dong dién va.dién
ép vao, ra ciia mot bo diéu chink xung dp mét chiéu song song i tudng tuong
tw nhu cdc quan hé giita cdc gid tri dong dién va dién dp so cdp va thit cdp

cia mgt mdy bién dp tdng dp Ii tudng voi hé s& bién dp 1—16— >1.

7.3.3.Bo diéu chinh xung 4p mot chiéu néi tiép - song song

B diéu chinh Dp
xung 4p moét chiéu <] ipr
ndi ti€p - song song LS —_—
cdn goi 12 bo diéu orrTon
chinh xung 4p mot . .
chiéu diao dong. Da OFF S ]_uu
I sy ket thgz bé,’ @D] v O R oV Ko ()
khod dién tr mot
hudng : mot bo n6i

ti€p va mot bo song

song v@i phu tdi ma . o
s0 d6 ndi mach nhu Hinh 7.15: Bg diéu chinh xung dp mét chiéy néi tiép - song song

ddo do
hinh 7.15. do dong

Cong sust c6 thé truyén tai qua lai theo 2 chiéu trong khi cyc tinh clia 2
nguén c4p S, va tha S, khong do ddu.

Néu bo khod dién tir méc song song véi tai K, kho4 thi S, 12 nguén phit,
S 14 b nhan. Céc phdn tir K, v D, 1am viéc nhu mot bo diéu chinh xung 4p
ndi ti€p (so sanh v6i hinh 7.10). O ché do nay, K, thong trong thoi gian 3.T :

Upy = 8,U v6i Ly > 0 (7.10)

Néu bo khod dien tir méic ndi ti€p véi tai K, kho4 thi S, 12 bo nhan, S, 1a
nguén phét (do sitc dien dong E huéng ngugce). Cdc phdn tr' K, va D, lam viéc
nhu mot bo diéu chinh xung ap song song. O ché d6 nay, K, thong trong thai
gian 3T : :

-U=1—1—-Uprvdiln<0 " (7.11)
%

Tix (7.10) va (7.11) réit ra :
5,+8,=1 , o (7.12)
Cic bo khod dien tir K, va K, luén lam viéc trdi pha nhau.
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7.3.4. B6 diéu chinh xung dp mét chiéu dio dién sp
So d6 nguyén i nhw hinh 7.16a. Chiéu dong chay qﬁa S, 1a khong d48i.

Cai 2 b6 khod
dién twr dugc diéu

khién thoéng - khod y .
déng thoi nén trong ) K UeT 7 Oz
thoi gian 8T thi dvoe AN F L e,

cdp dbng tir nguén 3 S ("') v /- .
qua K,, K,, trong thdi ' ) 75 De aY/ Kk
gianT-8T=(1-8T

dong qua tai do sic’
dién dong tu cam

phéng qua D,, D, vé wrh oy
- ngudn. Dién 4p trung % A///
binh la : Us /// ﬂ -
STU-(1-5)TU 73 ST i
t
U, __f")_ : V27 |
-u
=(28-1)U  (7.13) wr
_VaY . ) 5T T i
U, >0khid >E

. 1
U, <0khid< E
Hinh 7.16 : B¢ didu chinh .a;ung dp mét chiéu ddo dién dp ding 2

va dién 4p ra bi dio khod dién it
dau.

U, =0khi =%
7.4.80 Neuéu XOAY CHIEU

Ngudn xoay chiéu cé thé 14y tir luéi dlen D6 1a ngudn xoay chidu mot
pha hoic ba pha tdn s6 50Hz.

Céc bo ngudn xoay chiéu duge sir dung trong ki thuat dién i thuémg 1a
cdc bo phét tin hi¢u hinh sin hay hinh chir nhat d4 duge xem xét & chuong 6.

Trong muc nay, ta xét mdt s& ngudn xoay chiéu (cOng suit 1én) duge bién
d6i tir nguén mot chiéu. Cic bo bién d6i ndy goi 1A cdc bo bi€n ddi mot chidu
- Xoay chiéu hay cdc bo nghich Iuu doc lap (autonom inverter).
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Theo loai ngudn cp, cdc bo bien déi mdt chiéu - xoay chiéu chia ra :

- Bo biér ddi mot chiéu - xoay chiéu nguén dp : dai lugng ut) cé dang
hinh chit nhat, con dang i.(1) tuy thudc vao thong s phu tai.

- Bo bi¢n d6i mot chiéu - xoay chiéu nguén dong : dai lugng i(t) ¢6 dang -
hinh chif nhat, cdn dang u,(t) tuy thugc vao thong s6 phu taj.

7.4.1. B¢ bién d6i mot chiéu - xoay chiéu nguén ip mot pha

Bo bién déi mot chidu - xoay chiéu ngubn 4p 1a bo bien déi trong dé
ngudn vao 12 mot chiéu loai S, va bo nhan (phu ti) 1a xoay chiéu loai S,.

Bo bign ddi
cé sg d6 nhu

trén hinh 7.17a. + K+ K2
So dé ding 4 B, G-V U, N> ZRD2
A

khodi dién a c = A - B
nen 1 bo diew | T T r.;l_@
chinh xung 4p D4R =N/Ks KaNAs ZDPa
mot chiéu dao
chiéu ca dién 4p
va dong dién, wrk
Viee diéu S —

khién thong - : t2
khod cdc khod b)
dién tir 13 dién t
khién d6i xing

nhém khod
dien ur K, va Hina7.17: B¢ bién d8i mot chiéu - xoay chiéu ngudn dp mot pha kidu
K; cing thong cdu (a) va dang di¢n dp ra (b)
trong thdi gian t,, trong khi khod dien tir K; va K, kho4. Nguoc lai, khi K,, K,
l1am vigc thong trong thoi gian t, thl nhém K, K, khod.

N&u bo nhan S, 12 xoay chiéu thi bo didu chinh & 1 b6 bi€n di mot chiéu -
xoay chiéu (hay bo nghich luvu mét pha) khi h¢ s6 14p ddy xung & = 0,5. Lic dé
U =1, (hinh 7.17b) va gid trj trung binh cha dién 4p trén tai Upr va dong dién
phu tai I;, bing 0. Cic nira chu ki duong va am 1a déi xing nhau. Chu ki cia
di¢n dp va dong dién k2 : T= 21, = 2t,. Dang dién 4p ra 1a hinh chit nhat.

Tu dién ddu vao ¢6 dién dung cang 16n khi tdn s§ lam viéc cang thap. Tu
dién ndy c6 2 tdc dung :- '

EF.'

i

- Gitr cho dign dp ngudn it bj thay d6i (nguén loai S,).
- Dlng trao a6i ning lugng phan khéing v6i dién cam cha tai.
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Dang dong dién cBa so dé phu
thu¢c ban chét cia tdi. Ddng dién téi c6
thé vugt truée hay cham sau so v6i dién
dp chit nhat tuy theo phu tdi ¢6 tinh
chét dién dung hay dién cam.

Thye t€, dong tdi 1a hinh sin khi phu
tai 12 mot mach cong huéng néi ti€p RLC
nhu hinh 7.18. T4n s6 cha bd bién déi

mét chiu - xoay chiéu s& bing :

”“‘JL—c

Trudng hgp chung
thi dong tai khéng
phai 1a hinh sin.

- Tai dién trds : i(t)
cung dang véi u(t).

- Tai cam khdng :
i(t) ch&m pha sau u(t).
Pay 1a truong hogp
thudng gap.

K, thong, diea 4p
ngudn U dat lén phu taj
(hinh 7.19a), dong tai
chay tir A sang B (hinh
7.17a). Dén thoi diém

T/2, diéu khién K,, K,

~ thong (K, K; khod).

Dién. dp déo chiéu

(huéng tir B sang A)
nhung dong dién

khong dao chiéu ngay:. -

ma nang lugng tich luy
~trong phdn cim dudi
dang tir nang sé& chuyén

thanh dién ning, phéng

dién qua cic di6t D,
D, v& ngudén {(mé¢ phdn
ngugc qua K,, K, di

Hinh 7,18 : Tdi ciia b biéh d8i mot chiéu

(7.14)

a)

b)

c)

Uerd

Kq

T2

Ka

tz

~Y

Ka

ik
K4

Ka

Ky

K3
Ky

Dy

-Y

~Y

-
t

- xoay chiéu nguén dp mgt pha la mach
cong hudng RLC néi tiép

Hinh 7.19 : Chuyén mach ciia cdc b() khod dién ni vé su ddn
dong cida cdc diét trong bo bién dbi mot chiéu - xoay chidu hinh

cdu vt phy 1di ¢é cdm kkdng chiém wn the.
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thong). Dong di¢n nay

duy trl theo chiéu tir A
sang B cho téi this -
diém t, m6i dio chidy +

tir B sang A. Qu4 trinh i
dién ra twong twcho 4 | c A " m @
nda chu ki am cia o : .
dién dp u(o). .

CKhi iy, > ¢ - Z- :
nguén cap ning lugng
cho phu tdi,

Khi I, < 0, phu
tai trd ning lugng vé
ngudn.

Chd ¥ ring, khong
d!.l'qc dé nthém kho4d . ¥y Kz Ky Kq
dién ur K, K; cing 9 § LY

_thong v6i nhém khog
dién tr K,, K, trong
mot thdi diém nao d6 '
S€ Xay ra ngin mach.  Hinh 7.20: Chuyén mach cia cée bg khod dién it va si ddn dong

cila cdc didt trong by bien dd; mot chiéu - xoay chiéu hink cdy
- Tai dién dung : vt phu 1di €6 dung khdng chiém wu the

i(t) vugt pha truée w(t). 3 nira chu K dién dp duong, cc khoi K, K, thong.
Tu C,duge nap dién (hinh 7.20a) va khi ngp no thi dong phéng s& qua cdc diot
D,. D, 1r& vé nguén. Khj K., K, duge didu khién thong thi cdc diot D,, D; bi
khod. Qud trinh trén xdy ra tuong tr & nira chu ki am cia di¢n 4p.

7.4.2. Bif) bién ddi mét chiéu - xoay chiéu nguﬁn ddng mét pha

74.2.1. So d6 cdu (hink 7.21a)
Nguén cdp cho bo bign d6i mot chidy - xoay chiéu la nguén dong S, tai

loai S,. Céc cap khoé dien b K,, K, va K, K, thay phien nhau théng - khog
Iéch pha nhau mét géc . Dong di¢n ra c6 dang hinh chiy nhat (hinh 7.21b),

Dong dien ra tai £6m dong tai c&p bdi nguén va dong dio chiéu ciia tu dién,
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Dién 4p ra tren tai
phu thu¢c vio cdc
thong s6 clia phu tai,
Nguén cdp Ia S, néen
ddu vao bo bién dbi
mét chiéu - xoay chiéu
phii mic n6i ti€p mot
cuén khédng L 16n.

Hinh 7.21¢,d bidu
thi dang cda cdc dai
lugng ra u(t) va i(t).
Thue t€, c6 thé coi
dién 4p ra 1a hinh sin
véi t4n s6 gin véi tdn
s@ cong hudng cia
mach tai. '

- Khi tdi trdi vé
dung khing, ddng i(t)
vuat trude dién dp u(t)
nhur hinh 7.21¢.

- Khi tai troi vé
cam khing, ddng i(t)
cham sau dién 4p u(t)
nhu hinh 7.21d.

7.4.2.2. So dé 2 khod
song song

So dé nhu hinh
7.22a va cdn goi 12 bo
bién d6i mot chidu -
xoay chiéu nguén
dong méot pha song
song. Mdy bién 4p

a)

» K1 Kar . K K
LY. I
§ . a—ry

Hinh 7.21 : BS bién 46i mot chidu - xoay chiéu ngudn dong mde
_ theo so dd cdu

trong so d6 c6 di€ém gita m & cudn so ca’p Vinguén cép 1a S, nén ¢6 cudn cam
L n6i ti€p vi mach tdi. Cudn cidm L c6 2 téc dung :

- Giit 6n dinh dong dién cdp ra 1i.

- Han ch& dong dién cuc dai. o
Hai khod di¢n i sir dung trong so d6.1a 2 thyristo dugc didu khién bdi bo

phdt xung FX,
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So d6 lam viéc nhu sau : Gia sit lic d4u, thyristo Thl duge cdp xung mé,
con thyristo Th2 dang khod. Nhu & hinh 7.22b, nira trdi.cudn so cip-dugc dat
duéi dién ép U,,, = U. Khi U,, ting trudng thi cudn so c4p nhu mot bign dp tu
ngdu 1am xu4t hién mot sitc dien dong, do d6 ¢6 mot dién 4p U,, = U (vi 56
vong day ciia 2 nita cudn bing nhau). Két qua, tu dien C dwgc nap dién véi
dién 4p U,, = 2U v6i cyc tinh nhw trén hinh 7.22b.

v L e
L B—{THF;';;BA; b L a 4%; b
nf2 ng e T —
: tof (Y¥LITT inind [
C

.y ,
s\ .
b) ‘ *'l\s'u/ _d)' : *l.
+m= ) . g P T AT
Ung e

+

—
1] 1
i - i J b
. ig j - l‘-._l';, ___,',
A Bty ||““""" : AL
_.I * . : a u L -
—

X"
—— vy

Hinh 7.22 : Nguyén If 1dm vige cia bg bién ddi mot chidu - xoay chiéu ngudn ddng mét pha
. song song

Lic nay, phat xung diéu khién cho Th2 thong. Ty C s& qua Th2 vira thong
dat mot dién dp nguoc 16 Thl véi tri 86 2U. Ty C phéng dién khép kin quaci
2 thyristo (hinh 7.22c). Dong dién ngudn qua Th1 véi dien 4p U nguge chiéu
véi dong phéng cba tu C vdi dién 4p 2U nén nhanh chéng gidm vé O va Thi
khod. Dong qua Th2 tao bdi nguén U cing chidu véi dong di¢n phéng ciia tu
C nén nhanh chéng dat t6i trj s6 bio hoa. L _

Tuong ty nhur trén, tu C lai dugc nap dign v6i dien 4p 2U nhimg cye tinh
nguge lai (ban cyc duong bén trdi nhu hinh 7.22d). . :

Khéi phat xung FX cfp céc xung diéu khién Thl va Th2 lech pha nhau
gdc m (180"). Khi d6, cuon so c4p mdy bién 4p cé dong dién xoay chidu vai
tdn s bing tdn s6 cha cdc xung diéu khién thyristo . Cudn thtt cap s& cadm ting
mot dién 4p xoay chiéu ciing tdn s6 clia di¢n 4p so cdp dé cdp cho phu tai.
Dang dong dién 13 hinh chi nhat. '
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Tdn s6 ctia by bi€n dbi mot chiéu - xoay chiéu ndy c6 thé lén nhimg bi
- gi6i han béi thdi gian cdn dé khod céc thyristo . Di¢n 4p ra bi phuy thuoe vao
cdc thong s6 cha phu tai, L :

7.4.2.3. So d6 ndi tiép

Trong so d6 n6i ti€p, phy tai tham
gia tryc 1i€p hodc gién ti€p vio mach
dao dong cla so dé do viéc thong
thyristo c6 chu ki. Viéc kho4 thyristo
nh¢ cong hudng (hinh 7.23).

S0 d6 bao gém 2 thyristo , mot cuon
khdng c6 diém gitia va mot ty dién C. - o T

So d6é 1am viéc nhir sau ; Gia sir tu Hinh 7.23: S0 d6 nguyén Ii by bién ddi mor
C chua duoc nap dién thi khi Thl chiéu - xoay chiéu mot pha kiéu néi tiép
théng, ndé sé ' '
dugc  nap tir
nguén theo _
mach Thl - L, - _ o A

\ : PT

PT - C. Béan cuc
duong & phia
trén. Do mach
cong hudng,
di¢n 4p nap trén
tu lén gin 2U. iw*
Téi dién dp cyuc

f<fo -
dai thi i, = 0 b) AN LN,

a)

o

va Thl bj khod. 0 NS T |
bién 4p trén w iw* '

duge gitt 1ai cho >0

dén khi c4p S

xung . md 9 3 T2\ T T2\ Tt

thyristo  Th2.
Ty C s& phéng
di¢n qua mach
C-PT-L, -
Th2 -Cwva khi
Lneng = 0 thi Th2 . _ R -
bi kho4. - Hinh 7.24: Dang dong di¢n tdi phy thudc quan hé f va 5

B9 bi€n ddi mot chiéu - xoay chiéu ndi tiép cho'dong dién tii c6 dang gin
hinh sin v& thudng dugc ding trong céc thiét bj cin ngudn tin s§ cao.
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- Dang dong dién ti phy thugc vio quan he gitta chu ki T (hay tin s6 f) tao
" xung mé céc thyristo. va chu ki T, (hay tdn s6 f,) cila dao dong riéng mach LC.
- Khi f = f;, dang dong tdi 12 hinh sin (hinh 7.24a). :

- Khi f < f,, dang dong tai bi ngét quing (hinh 7.24b).
- - Khif>f,, dang dong tai gan hinh chif nhat vdi t6c do ting dong va 4p
1én (hinh 7.24c¢).

Cam khéng L,, L, trong so d8 giir mot vai trd quan trong do sy tuong hb
manh gifta chiing. - . |

So d6 hinh 7.23 thudng duge bién cai chiit it : Tu C dugc téch thanh 2 tu véi
dién dung C, = C, = C/2 (hinh 7.25) va n6i v6i phy tii PT vé 2 phia, tao diém giita
O ctia ngu6n muoi. D€ chuyén mach c6 hiév qui hon, so dé con c6 2 tu chuyén
mach va 2 di6t hoan ning lugng.

So d6 1am viéc nhu saw : Néu Th2 thong, dong phu tii chay tix O dén O’. Tu
C/’ va G’ cé dien 4p U’ = U; Uy’ = 0. Khi Thl thong, cudn L, dugc dat vao dign
dp U hudng tir trén xung dudi va sinh siic dién dong E, nguge pha. Cudn L, ciing
cam iing stc di¢n dong E, bang E,, ciing chiéu véi B, (|E,|=|E,|=U). Th2 bj khos
do phén 4p ngugc véi dien 2 T
ap U - 2U = - U. Ngoai ra, A
tu C,” phéng dién qua Thl
va L, ciing ting cudmg quéd
trinh khod Th2 va qud u
trinh thong Thl.

Khi Th2 khod thi ty
C;’ dugc nap dén dién 4dp
U. Nang lugng tich luy _
trong phin cam cia phy tai : a)
dugc hoan trd vé& C, qua Yerd

{Th:I:c‘ Koo

R

D,. Khi D, din thi Thl tam [

théi bi khod trong mot thi _ . '

gian ngén. Khi dong qua 5 p— T iry
D, bing O thi D, khod va

chim xung diéu khién Thl . -uR

ti€p tuc 1am Thl thong dé b) :

din dong qua tai theo  Hink 7.25: Sodé nguyén li b6 bién déi mét chiéu - xoay

chiéu ngucc. chiéu mgt pha ndi tiép (a) va dang di¢n dp ra trén 1di (b)
Ty C, méc & ddu ngudn d€ gidm téng tré ngudn. Viéc chuyén mach trong so dé

khong mang tink cong hudng 12 nhdy céc diot D;, D, mic song song véi céc tu C;',

C,. Viéc mé thyristo nay s& kho4 thyristo khéc 1a do c4c phén cudn cim L, L,

méc & mach catot va anot clha céc thyristo .

Dién 4p tren phuy tdi c6 dang hinh chit nhat (hinh 7.25b).
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7.4.2.4. So d6 song song - ndi tiép
Céc 50 d6 méic hén hgp c6 cde

ty dién trye ti€p hodc gidn ti€p méc t & :
song song hodc néi ti€p véi phu 1ii. f ERVALRY N
So d6 mang tinh ch4t b0 bién déi U - _
mdt chiéu - xoay chiéu song song Li=L
hay néi ti€p 1a tuy thudc vao tri s6 I“ﬂ—rj_ :
va céch méc céc tu dien, ] {— Lz=L

S0 d6 & hinh 7.26 mang tinh © |u ¢ U™ Ao,
chat ciia mot so dé song song khi S

git phuong phdp khoi cdng
hudng céc thyristo cia mot so dé
noi ti€p. Hinh 7.26: B bién d6i mét chiéu - xoay chiéu
So d6 1am viéc nhu sau : Khi . theo so 46 song song - néi tiép
Thl thong, ngudn cép ddng cho tai va tu C qua mach Thl - L,. Phdn dién cam
L, va w C tao thAnh mach cong hudng va khi tu C nap no sé& ¢é dién dp 2U.
Sau d6, tu C phéng qua mach L, - D, vé nguén. Dién 4p roi trén D, s& phan ap
nguge cho Thi 1am Thi khod. Khi cho xung diéu khién thong Th2, ti s& dugc
cdp dong chdy ngugc lai qua L, - Th2 va qud trinh ti€p dién tuwong tr,
Nhu vy, thyristo khod bing mach céng hudng L - € véi dién 4p nguoc
nhé (bang syt dp trén cdc diot hoan nang lugng). :

7.4.3. B0 bién déi mot chiéu - xoay chiéu nguén 4p ba pha

Céc b6 bi€n d6i mot chiéu - xoay chiéu nguén 4p 3 pha c6 thé tao ra nhd
ghép 3 so d6 bo bién débi -
mot chiéu - xoay chiéu P

nguén dp mot pha lai véi K1 ZD1 28[Ks +D’ =/ Ks %95
nhau, nhung phé bién trong ' -

- thye t€ 1a ding so dé cdu '
ba pha nhu hinh 7.27. Tai =8[7K4 +D4 S7Ke ADs ,%ZK: D2

ba pha c6 thé méc sao hay . z i .
mic tam gidc. Cic phuong % A o Hp e
phip diéu khién thong - {

khod cdc khod dien tir 7% Zn ] |ze
tuong ty nhu d6i véi bo o '
- bién d6i mot chiéu - xoay

chiéu ngudn 4p mot pha, - g A Za B Za gce
Dé€ ta0 ra dien 4p xoay
I : - Zc
chiéu 3 pha léch nhau 3 - _|_._|"'—
" Hinh 7.27 : So d6 b) bién 461 mot chiéu - xoay chiéu
‘ngudn dp ba pha
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(120°), ngudi ta phan x .
phét cdc xung didu 0 3 o : o
khién thong cei%: kho4 0 Bf 20 1?0 240" 30 360”420 480
dien tir d& din dong |, 0 2 3 8 _3
trong mét phin clta K '
chu ki. Thong thudmg Ka
12 cho cdc khos dien X

. K
tr din trong 4 Ke

1 1
— hay —chu ki twon Ua
2 "3 8

ing véi géc din —-

(khoing din) ciia o : !

khod di¢n tr 13 = “* '
2z .

39 T AN

AN
Vi

(180  hay

(120%).

Theo so dé din
cta cdc khod dién i
¢ hinh 7.28a, tng véi
géc din n (180°% thi
tai bat cir thoi diém uc*
nao ciing ¢6 3 khod
dién tr din va cif o) - : s
z (600)m0t lai cé .
3 + A
sy chuyén mach. Tir P
dé, trong Kkhoang Za

(0+§J thi machti - o

mic kiéu sao & hinh N
7.27 duge ndi vao
nguén mot chidu nhu |
hinh 7.28f. C6 thé dé > o - n
dang suy ra trong Hinh 7.28: So d6 dén cia cdc khod di¢n Uit & hinh 7.2? va dang
khoing n ay : . dién dp, ding dién trong trudng hop goc ddn bdng m(nita chu ki),

U, =U,, =%U=Uc' =Uy; Uy =Uy, =—-32—U |

Nhur vay, & moi thoi diém déu c6 mét pha tai néi ti€p véi 2 pha tai con lai

mic song song nhau (hinh 7.28g, h).
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Suy luan twong tr cho cAc khoang tiép theo (ing véi 60° mot) ta c6 dé thi dign
ap ra nhir hinh 7.28b, d va e. D6 14 nhiing dién 4p xoay chiéu 3 pha dang béc thang.

Dang dong dién, ching han pﬁa A (hinh 7.28c) cham pha hon dién 4p U,
bao gdm nhiing doan cong ting, giam theo ham mi.

7.4.4. B bién ddi mot chiéu - xoay chiéu ngudén dong 3 pha
~ So d6 mach nhu hinh |
7.29. : A

Cic xung m& céc khoa F
dién tir trong so d& ciing o AR A A Za
dugc phan b tuong ty nhu A 28
d6i véi bo bién dbi mot 8 Z
chidu - xoay chiéu nguén C1 <
ip. Dong dién ra c6 dang /K 2A/Ke w2\ K2
hinh bic thang. : -gN

Két luan : ' :

- Cic b0 bi€n déi mot Hink 7.29 : So d6 nguyén It b¢ bién d6i mot chiéu - xoay
chiéu - xoay chiéu bi€n déi chiéu 3 pha ngudn dong

tin hieu dién mot chiéu sang tin hiéu xoay chiéu cdn cic bo chinh lru bién tin
hi¢u dién xoay chléu thanh tin hidu mot chiéu. D6 12 hai qué trinh bién déi
nguge nhau.

- C4c b6 chinh luu ¢6 hai ché d6 1am viéc : chiing 1am viéc chil y&u la bién déi
nang luong dién xoay chiéu thinh mot chiéu, nhung trong mot s6 diéu kién nao d6,
chiing c6 thé bién nang lugng dién mét chiéu thinh ning luong dién xoay chiéu.

- Céc b6 bi€n d6i mot chiéu - xoay chiéu ciing c6é hai ch€ do lam viéc :
ching .1am viéc chi y&u la bién déi nang lugng di¢n mot chiéu thanh ning
luong dién xoay chiéu, nhung trong mot s6 diéu kién nao dé, ching c6 thé
- bién nang lugng dién xoay chiéu thanh ning lugng dién mot chiéu.

Céc sg d6 bd bién déi mot chiéu - xoay chiéu dugc phan loai theo sy
tuong tu giita ching véi c4c so d6 chinh luu va phan loai theo ngudn 12 nguén
dp hay ngudn dong.

7.5. MACH BOI AP

Dién 4p ra mot chiéu cha cdc bo chinh luu mot pha (khong diéu khién
hoic c6 diéu khién) thudng ¢6 gid tri nho hon dién 4p nguén (xem bang 4.2 va
4.4). Khi cén dién 4p chinh lvu ra 16n hon dién &p nguén ma khong yeéu cdu
dong tigu thu 16n, ngudi ta cé thé dung mach chinh luu boi 4p hay cdn goi 1a
cdc mach nhan 4p. '

Mach chinh luu nhan d6éi 4p c6 so ¢6 nhw hinh 7.30. Mach chinh luu nhan
d6i dp 12 mach chinh luu ca chu ki. Hai'ty C, va C2 méc n6i ti€p thanh nhinh
song song véi phu tai.
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- O-nira chu ki duong cia
- dign 4p ~ u tha cdp, gia sir
di6t D, din thi tu C; duge
nap dién t6t dién dp U, =
U. O nira chu ki am, di6t D,
din va tu C, dugc nap dién
t6i dién dp U, =~ U. Dién
dp Uy 14y ra trén phu tai
bang Ug, + U, = 2U. Dién
ip chinh luu dugc nhan doi.

tdng thudng khong qua 10).

g_

—

]F’T Uy

D:

Hinh 7.30: Mach chink biu nhdn doi di¢n dp

Khi cdn mot di¢n 4p 16n.hon (cdn cao 4p), ngudi ta ndi tiép nhiéu mach -
nhan doi 4p (goi 14 mot tdng) lai v6i nhau thanh mach bdi 4p nhiéu tdng (s6

Céc so d6 chinh luu boi dp dugc chia ra thanh so d6 khong d6i ximg va
d6i xing tuy theo cdch b6 tri dist va tu dien. :
7.5.1. So 46 khong déi xing
Hinh 7.31a,b biéu thi céc so d6 chinh luu boi 4p n 14n, chifa n diot va n ty dien.
Néu dién 4p chinh Iuu ra 16n hon dién 4p nguén 14y trén mot tu dién thi so
d6 boi dp goi 12 loai 1 (hinh 7.31a), néu 18y trén mot s6 tu n6i ti€p thi goi 13 so
d6 boi 4p loai 2 (hinh 7.31b).

& _l_ l - _,?5_-
- ~u = =@ v |
Cq |_"' Ca * [ +
o BA b _ _ U= u
| —I—'(zu) _J—'(w)
Cz |+ c4‘|'+
a) ¢ d i Bt &
D4 Dz Dy Dy Dp
2+
o (2u) U —_ U, = nU
§” | M
i = =} 2
' G Cs Cn :
B - ,g_u Di XD: Dy ADs D,
w || Jm
Z — [
€ Cs

Hinh 7.31 : Mach chinh luu bi dp nhiéu tdng khéng 46 xiing : a) Loai 1; b) Loai 2
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- Xeét sy lam viée clia so dé chinh huu boi 4p khéng d6i xéng loai 1 (hinh 7.31a).
Gia sir trong nira chu ki ddu clia nguén ~ u, tu C, dugc nap qua diét D, t6i
di¢n dp ngubn U (theo mach bca). Trong nita chu ki ti€p theo, ngudn th c4p BA
déi cyc tinh va tu C, duge nap qua dist D, dén dién 4p clia nguén cong v6i dien
ap cia ty C, da dugc nap, nghia 1a dén 2U (mach acdb). Tuong ty, & nita chu ki
ngudn ti€p theo, tu C, duge nap qua D, d¢n dién 4p 3U (di¢n 4p nguén cong dién
dp trén ty Cy)... Cubi ciing, dién 4p chinh luu 14y ra trén ty C, 1a nU.

Qua day ta thay, trong c4c nita chu ki cing ddu clia ngudn, céc tu c6 s61¢
(Ci, Cs...) dugc nap thi trong céc ntta chu ki khéc dfu ciia ngudn, cic tu 58
chdn (C,, C,...) dugc nap.

Khi diu ra c6 tai, dién 4p ra cia chinh luu s€ giam. Céc s¢ d6 chinh huu
bdi dp thudng cé noi tro 16n nén chiing c6 dac tinh ngoai ditng. D€ dic tinh
ngoai thoai hon, c4n chon céc tu sao cho Ci > G, > ...C, v6i cic dién 4p tuong
Ung ma tu dugc nap. Céc dist cing phai chiu mot dién 4p nguoc bidng hiéu
gilta 2 dién dp ciha 2 ty ké can 1A U cong vai di¢n 4p ngudn, nghia 1a bing 2U.

Déi vdi so d6 khong déi xung loai 2 (hinh 7.31b) thi qu4 trinh lam viéc ¢cg
ban [a tuong ty so d6 loai 1. Khéc 13 su nap dién qua di6t D, cita tu C, chi dén
dién 4p 2U (la t6ng dien dp ngudn v dién 4p trén cic twC,G).TuC,dén C,
cling chi dugc nap dén dién &p 2U. Vi thé, so dé loai 2 khong cén céc tu ¢6
dién dp cao hon 2U. '

7.5.2. So 46 doi ximg

So d6 d6i xing (hinh 7.32) loai 1 hay loai 2 duge tao nén tir 2 so dé khong
d6i xing cing loai, c4p tir mot ngudn.

oY Dy DYy Dy o8
’—MIH—‘ .- i —L —i +
o= W) | caz=y) : Ca= (nU
TV LT T
A Comay) | camliau).
) I v J - - T U= 20U
8 - G W | Gy | . ro
b + + - Cn 22U}
+-
q—J—'(zU) c4—]—'{4u)
+ +
—uJ—aImJ—aeI > @

D‘l DZ DS D4 . Dn
Hink 7.32a : Mach chink fuu boi dp nhiéu tdng d6i xitng logi |
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D)

BA—
(2u) {2U) | (2u) (2u)
1 i e M M
] 1 B, !
Ch CY Cy -
$0n &0 gDy KDY : D &Dp
£2U} £2|J] i2U) S-ZU) -'(-ZU]

B L 1L ] B B
- e
Ch Cl Ch Ca Cq Cn
7 | &
Uy =200

Hinh 7.32b : Mach chinh luu bdi dp nhiéu tdng 46i xitng logi 2

Vé6i so d6 d6i xdng loai 1 (hinh 7.32a) thi dién &p ra cia chinh luu boi 4p
14y trén 2 tu n6i ti€p C, va C,' nén 12 2nU. Véi so d6 d6i xing loai 2, dién 4p
ra lay wrén 2 diy ty n6i 1iép ciing 1a 2nU (hinh 7.32b).

7.6. BO LOC

Di.en dp ra clla céc bo _Iam._ .lmm.
+ +

chinh lun 13 dién 4p mot
chiéu nhung khéng hoan - 8 -
toan bing phing ma vin bj  ~u ) e | . il
gon séng. DE lam giam

miic d¢ gon séng xudng

gi6i han cho phép, ngudi ta

mic gifta bd chinh luu va :

phu tdi mét bo loc (hinh Hinh 7.33 : So d6 mdc b8 Igc
7.33).

D¢ gon séng cang nhé thi dién 4p mot chiéu cang bing phéng.

b6 gon s6ng hay hé s6. gon séng clGa dién 4p chinh luu 12 ti s6 (thudng
tinh ra %) giita di¢n 4p thanh phdn gon séng va dién 4p chinh luu trung binh.

Ys

U,
Céc bo loc dugce chia ra theo cdc phén tif cfu thanh so d6 loc. Hinh 7.34

trinh bay mot 56 bo loc phé bign. Khi c4dn nang cao chét lugng, ngudi ta c6 thé

k= (7.15)

dung céc bd loc véi mach phifc tap hon hosc cé nhiéu tdng loc. Cic tdng loc

c6 thé gidng nhau (hinh 7.34f) hodc khéc nhau ¢hinh 7.34g).
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CT _ ) )
) b) 9
+ T +* + e A B + * R +
gui L. L Lol
11 18 A AT
d) : _ | q o)
' 8]
+ L L + +* ?;?i._. R +
C C -LC;, J_G u— . Cz
. T o T 1 T . T ] —l— ] —l— .
f )

. Hinh 7.34°: Cdc b¢ loe thudng diang : a) Bé loc tu C ; b) Bé loc RC ; c) BY lpc cudn cdm ;
d} B loc LC : &) Bé loc hinh m{ding LC) ; ¢) Bé loc hinh x (ding RC) ; f} B¢ loc 2 tdng LC
giong nhau ; g) Bé loc 2 1dng khdc nhau LC vd RC.

7.6.1. B loc dung tu dién

B6 loc diing tu dién (hinh 7.34a) 13 don gian nh4t, phd bién nhét. Tu di¢n
C dugc n6i song song vdi tai & ddu ra bo chinh luu.

Hinh 7.35a la mach chinh luu mét pha nita chu ki vdi b loc tu _dien.

" Khi chua c6 bo loc tu dién, dién 4p ra clia bo chinh luu (theo bang 4.2)
1a Uy = 0,45U, con dién dp gon séng U, = 0,541 nén theo (7.15) hé s6 gon
séng 1a :

k -_-9&:1,21 =121% -
0,450

H¢ s6 gon séng nay 12 16n vi nira chu ki c¢6 dién 4p chinh lwu bing 0
(hinh 7.35b).
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Khi cé b loc tu dién & diu

. o D+
- 1a bo chinh luu thi tu s& duge nap J_-.
khi di¢n dp ddu ra bo chinh luu - , - Co [|PT
S ~ . - a)
ting va ty s& phdéng dién (qua tai) - T .
khi dién 4p ddu ra bo chinh luu Z— =

gidm. Dang dién dpra saubo loc  y §}
nhu hinh 7.35c. B0 gon séng

- giam di. Néu dién dung cla ty / \ /\ '
16n thi tu s& phéng lau hon va , - b)
! 1

o
-
vl

dang dién dp ra s& it ggn sdéng !
hon (dudng nét ditt trén hinh
7.35¢). Dang dién dp ra chinh 1
dién dp nap va phéng cua tu.

I I Sy

.

N
_47’

Pién dung cia tu C, thudng
duge tua chon dé :

0 i

Y

R Hink 7.35 : Chinht bovedt pho ide chu b vdi bo loc
— =10 (7.16) tu elicn

X,
rrong dé :

1 1
®,C, 2nfmC,

X = (7.17)
f :1an s6 cda dien dp
dua vao chinh Iuu ;

m : hé s& dip mach
clia 50 do chinh liru.

Hinh 7.36a 1a mach
chinh lvu mét pha, hai nira u *
chu ki so d6 cdu vdi bo loc
ty dién. Khi chua c6 tu, dién
dp ra cua bd chinh luu (theo o
bang 4.2) 1a U; = 0,90U, con
dién 4p gon séng U, = Uer h

0.44U neén theo (7.15) h¢ s6 | ~
gon séng 1a : W\ﬁf‘\}\

— - e
k=2%U _ 0 49 49% 0 : ‘
0.90U

b)

-Y

Hinh 7.36 : Chinh hou mgt pha hai mita chu ki véi bo
i loc ty dign
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He s6 ndy nhdé hon hé s6 cia so d6 chinh luu mot pha nira chu ki nhung
vin con ldn (hinh 7.36b).

Khi ¢6 b6 loc tu dién, do su nap, phéng cha tu ma dién 4p chinh hau dugc
san bang hon, it nhap nho manh (hinh 7.36¢).

7.6.2. Bo loc RC va LC

Bo loc RC (hinh 7.34b) va LC (hinh 7.34d) 1a 2 dang b loc phifc hgp co
ban. Chiing ¢6 thé két hgp v6i bg loc tu dé tao ra bo loc hinh = (hinh 7.34e, d)
12 b6 loc bao gém 2 tdng. V6i cdc bo loc hinh x, sr lam viéc ciia tdng loc tu da

-duge xem xét & muc 7.6.1. O day, ta ti€p tuc xem xét tdng loc RC va LC vé6i
muc dich gidm nhé hin d6 gon s6ng & ddu ra.

V6i b loc RC (hinh 7.37a), do c6 thém dién tré R ndi ti€p vai phu tai ma
dién 4p mot chidu trén tii bi gidm.

Ry

U U (7.18

T R+ R, ° )

Dlén ap gon séng ddu ra bg loc duge tinh 12 :
X _

U =U,, —R— f (7.19)
Tur d6, tinh duoc hé s6 gon séng sau bo loc :
U .

k=8 _ (7.20)

bT

V6i bo loc LC (hinh 7.37b), d€ hé s8 gon séng nhd & déu ra, cdn cé cuOn
cam véi L 1n va tu dién véi C 16n, sao cho :

X, 2R, 2 X, | (7.21)
va thoa min diéu kién (7.16).

L
aa ot

. R
Fr, 4 - ™ .
o Lol

R
1

P
X’

¥

— . s— ,_Lc
IR

N

Hinh 7.37 : Cdc b6 lpc hinh 7 a) RC; b} LC
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7.7.8O NGUSN ON AP

Ngudn 4p 1i tudng vdi dién trd trong bing 0 s& gilt nguyéen dién 4p khi phu
tai thay déi. Tren thuc t€, cde ngudn dp ludn c6 dign tr& trong nén khi phu tai
tang, di¢n 4p bi gidm. D¢ dam bao dien 4p nguén & mot gi6i han cho phép, cic
ngubn 4p thudng c6 mach 6n 4p mic gilta nguén va phy 1ai. '

Céc b6 6n 4p duyc chia lam 2 loai : én 4p théng s6 va én dp bi.

- Trong cdc bo 6n 4p thong $6, ngudi ta sir dung cic phén tir c6 dac tuyén -
Von-Ampe phi tuyén ma dién 4p trén cdc phdn tir nay it phy thudc vao dong
qua chiing. Nhu vay, tinh ch4t phi tuyén clia cdc phin tir nay da han ch€ manh
cdc y&u td bat 6n dinh. .

Véi céc phu tai dien tir khong yéu cdu nguédn dién cdp c6 dien 4p 6n dinh
that cao va khong doi hoi cong suat cép 16n, thi viéc sit dung nguén én ap
thong s6 13 hop If vi né don gidn, tin cay va ré,

Phin tir phi tuyén trong cic bo 6n dp thong s6 thudng 12 : di6t Zener,
nhiét dién trd, baréte...

_ - Trong'céc b6 8n 4p kiéu bi, di¢n 4p ra duge so sinh véi mot dién 4p

mong mudn dat sin. Khi c6 sai 1éch dién 4p ra, sai lech nay sé€ tdc dong vao
cdc phdn tif clla 50 d6 A€ b lai cac sai 1¢ch dé, gif 6n dinh dien 4p ra.

Thuc chat ciia bo 6n 4p bi 12 he diéu chink kin tw dong v6i phan hdi am

tin hiéu (dié¢n 4p) ra dwra tr& vé mot khau cla so dé dé tir 46 didu chinh tin hiéu

ra. Phan tir diéu chinh c6 thé méc n6i ti€p hoac song song vdi phu tdi.
Phan tir diéu chinh thudng 12 cdc linh kién dién tir tich cye.

Vay, chinh cdc yéu t6 khong n dinh & ddu ra disu khién sy 1am viéc cia
cdc bo 6n dp thong 6, con do lech cia dai lugng & ddu ra cdn phai 6n dinh
theo gid tr dat trudc s& didu khién sy Iam viéc ciia céc bo &n 4p kiéu b,

7.7.1. On ap thong so
7.7.1.1. On p thong s6 dang didh Zener

Di6t Zener ¢6 dic tuyén nhu hinh 2.36 va thudng dugc ding trong mach
6n 4p nhu hinh 2.37 hoic 7.38a. S '

Xét cdc tham 6 ki thust chinh ciia b 8n dp :

- - Dien dp 6n dp (Uy) (xem muc 2.2.5). MBi diot Zener c6 mot dién dp U,
riéng. Déi dién 4p ndy cho céc dist Zener rdt rong, tir vai phin (V) dén hang
trdm (V). Nhung sir dung 16t nhat va lgi nhét Ia trong dai tir 1 dén vai chuc V.

.- Dong én dinh (1,) : 12 dong nguge qua di6t Zener & dien dp U, = U,
(hinh 7.38b). '
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* — — T 2 | Y] Upo YUw
— U, ||el "
-
o ..
a) b)

_ Hinh 7.38 : B6 dn dp ding di6t Zener : a} So d8; b) Dic tuyén Von-Ampe
- Dong 6n dinh cho phép 16n nhat (1,,,,,) : 12 dong nguoc cho phép ldn
nhdt cho phép qua diot Zener ing v4i cong sudt tiéu tdn P, 16n nhat cho phép.
Is.max Phu thudc nhiét 46 moi trung xung quanh.

- Ddng 6n dinh nhd nhét ¢é thé (Io.min) : 12 dOng ng.uqc nho nhit qua diot
- Zener m vin dam bio kha nang 6n dp cia diét.

Gilta 2 gié tri L, va
Ts.max thi dién 4p én dinh hdu
nhu khong thay d48i. Giéi 1w A
han chuin duoc ché tao 1a
+ 5%; + 10% va + 15%. U,

- Dién trd tinh (R) : Ug
dugc xdc dinh 1a ti 56 giita
dién dp ngugc U va dong
dién nguge I, & Ehe do lam Al,
~ viée d cho. '

LV le

R =22 (722 A
Iz ) . . - .
- Ditn tr& dong (1) . Hinh 7.39: Xdc dinh di¢n tré djng r;
hay dién tré vi phan : dugc xdc dinh 12 ti 56 gifta gia s& dién 4p ngugc va gia
s6 ddng dién nguge tai diém 1am viec trén dic tuyén (hinh 7.39) :
MUy Ay,
Al, - dI,

Gid trj dién trd dong chinh 12 do d6c cia dic tuy&n di6t Zener. Khi dién
tré dong bing 0, do d6c 1a 90°, dic tuyén thing ding (song song véi truc tung)

I, ~ (1.23)
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~ thi v6i moi thay d6i cila dong dién I, dién 4p U, lu6n khong déi. Day chinh 1a

- ngudn 4p 1 tudng. Trong thyc t€, dic tuyén nguge cita didt Zener cang ddc thi
dién dp git cang én dinh.
 V6i céc di6t Zener cong sudt nhd, dién trd dong thay déi theo U, va I, va

- €06 gid tri pho nhét tai U, =~ (7 + 8)V, nghia 1A U, gitt 6n dinh nhdt & tri s6
n&y (hinh 7.40a). Tir 46 ¢6 thé thdy, khi c4n 8n 4p mot chiéu 16n hon (14 +

16)V nén thay mot di6t Zener cac Von bing 2 hay nhiéu hon céc di6t Zener
thip Von n6i ti€p (hinh 7.40b).

: rz(£2)
- l; =HOmA
0 AW . R
zom\ / // T '
20 \l // ZSD21

o 50"{\\\ // ~ 18V | PT
Y Z8b

P
- Mt -

0 5 10 15 U (V)

a) . b
Hinh 7.40 : a) Sy phy thuge cha rzvie Uy valy ; b} Sods én ép néi tiép 2 diot Zener

- 'He 56 én dinh dién 4p (k,) : duge hidu 12 ti s6 gilta cdc bién déi (tuong
d6i) clia dong I, va bién déi (tuong d6i) clia dien 4p U, (do bi&n déi I, gay ra).

Al -
iR &
k,= =—L (7.24)
o AUZ rZ 0,08 e
D€ hé s6 k, cao thi r; 0.04 17
phai nho. / ’
- Hé s6 nhiét d6 cia @ ° 4 8| 1z 18 %M
dién 4p On dinh (o) © dugce 008
xac dinh 12 su thay déi
tuong d6i cba dién dp én 0,08
dinh U, khi nhiét do thay ' :
déi 1°C véi I, = invar : Hinh 7.41: S¢ phy thuge ciia ay vio U,
AU, .
oy = Uzo =B¢ [B?Ej, (1.25)
AT Iy C
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Hinh 7.41 cho bi&t sy phu thudc cha «, vao U,. Ta thdy, oy c6 gid tr1 0
khi U, = 5,5V. Vi th€, 6 Uz nho thi a, am, cdon U, 16n thi oy duong.

Dé dien 4p én dinh it phu thuoc vio nhiét 4o moi trudng, ngudi ta diing
cdc phuong phdp bu nhiét. Phuong phdp don gian nhét la ndi ti€p vai dist
Zener (c6 hé s6 o, duong) mot hoac vai di6t thudng (ciing ¢ thé ding dist
Zener) méc thuan (vi hé s6 az am) (hinh 7.42a). D€ b nhiét chinh x4dc hon
gia tri o, clia cdc dift thudng, ngudi ta ddng mach & hinh 7.42b, ¢ vdi viéc
thay d8i dong thuan qua cic didt'd6é nhd bién trd R,.

R R4 Ry
37 % 2+ HM e + ¢ T R
0, ZNo. ZRe. [
oLt
) +Us !
— U, Dz — U, — ) Ur—e U U
Vo, ’
D: - Vo2 | Yo
& e - - o & c . - —
a) b) c)

Hmh 7.42 : Cdc sa d6 On dp ding diot Zener : a) C6 bit nhiét ; b, ¢) Bit nhiét ¢6 diéu chinh

Cha y : Céc didk Zener c6 thé méc ndi 1iép nhau &€ 8n dinh dlen &p cao nhung khong cho
phép méic chling song song vi khi 46 chi c6 di6t Zener v6i dién 4p ngudng U, nhd nhat 13 1am vie.

Dé nang cao mitc chinh xéc clia 4o 6n dinh dién &p ra, c6 thé sir dung
mach én 4p nhiéu tdng (thudmg 14 2 tdng) hodc so d6 cdu (hinh 7.43).

Hinh 7.43 12 mach 6n 4p 2 tdng. Didu ki¢n- d€ mach Iam viéc 12 Uz. > Uy,.
He s6 611 d;nh di¢n dp clia mach 1a tfch 2 he s6 én ép cha 2 ting :.

Dién ép ra clia 6n 4p c6 thé kém 611 dmh do dlen ap vao bién dong. Han
ché diéu nay c6 thé ddng so dé cdu (hinh 7.43b) 12 mot kiéu mach &n dp thong
s6 mot ting. Dién 4p ra la hi¢u dién ép : ' :

Ur =UZ_UR2 = in var
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8

a2

R Ry

L +
Dz Rz[I] .. il

Hinh 7.43. Mach &n dp 2 tdng (a) va mach n dp cdu (b)

R

Hai dién tr& Ry, R, tao thanh bo chia 4p. Su thay™déi dien 4p trén tai khi
dién 4p ngudn vao bi€n dong s& dugc bl trlr bdi sut 4p trén R,.

Néu chon %g% thi he s6 én dinh s r4t 16n nhung khi d6 hiéu sust ciia
1

50 d6 thdp. Ngodi ra, tinh én dinh cla so d6 s& gidm nhi€u do sy phu thudc phi

tuyén ciia r; vao dong I,. Do viy, viéc sir dung so d6 cdu c6 bi han ché.

7.7.1.2. On dp thong s6 dang tranzito

Cong sust ra 16n nhat cha cic so d8 6n 4p didng di6t Zener phu thude vao
gid tri dong I,,.. VA Py, clia didt. Tang cOng suit cdc bo 6n dp thong s6 nhd
sir dung tranzito.

Hinh 7.44a 12 mach 1ip émito véi phu tai méc song song vdi tranzito. Di¢n
dpratréntdila: '

U, =U, +Ug = U, (khi U, >> UBE) (1.27)

Do nguyén nhan n3o d6, dién 4p ra tii U, ting s& din dén Uy tang (theo
7.27). Tranzito 1am viéc & ch€ do khu&ch dai nén I tang va sut dp trén R, ting,
bl lai sy ting cia U,

Hinh 7.44b ciing 1a mach 13p émitg nhlmg véi phu tii méc ndi tiép vdi
tranzito. Dién 4p ra trén tai 1 :

U, =U, -Ug » U, (khi U, 5> Upy) - (7.28)

Do nguyén nhan nao d6, dién 4p ra trén tdi U, ting s& din d€n Ugg gidm
(theo 7.28). Tranzito thong it hon 1am dién 4p Ugg ting Va dién 4p ra U, dugc
giit khong déi.

So dé hinh 7.44b duge diing nhiéu do hiéu sudt cao, sir dung tranzito cong

suft nhd va c6 do 8n dinh cao khi ddng ti bi€n dong. So d6 hinh 7.44a dugc
diing khi cdn dong ti 16n va khi dién 4p nguén dao dong manh.
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Uy

a) b)

Hinh 7.44 : Mach én dp ding tranzito - a) Tdi mdc song song voi tranzito: b) Tdi mde 61 tiép
var tranzito

7.7.2. On ap kiéu b

On 4p bl 12 mot he kin didu chinh tir dong dé duy tr) dién p ra khong déi
khi c6 tic dong clta cdc y&u t6 nhifu khéc nhau tdc dong vdo nhu dién dp
nguén, dong dién phu tii, nhiet do moi trung... nh& vao sy thay déi sut 4p
trén phén tir diéu chinh.

Z— 2 2
— 1 Uy [PT Uy— 1 Uy n 1
! } ! v 2. |t
3 | 2 3 |- 2 3 || 2
a) b} c)
.y
i 1
b bt | 2 Joo| 3 [U]]pr v |
T - ) - Ur PT
. 3 |— 2
1T :
- _ 1T
d) d}

Hinh 7.45 : S0 d6 cdu tric 6n dp kidu ba : a) On dp ; b) dn dong ; c) On dp véi phén 1i diéu
chinh néi tiép : d) On dp vot phdn tik diéu chinh song song ; d) On dp diéu chinh tir déu vao va
th ddu ra : I) Phdn tf diéu chink ; 2 ) Phdn tik do; 3) Phdn tf khuéeh dai
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Phén vl didu chinh thudng 1a tranzito 1am viéc & ch€ d6 khuéch dai. Dien _
4p ra (hay mot phén dién &p ra) duoe so sdnh vai mot dien 4p tua. Sai lech
dién 4p s& dugc khuéch dai va dugc dung dé diéu khién phén tir diéu chinh
(tranzito} nhdm giadm nho hay triét tieu sai lech. _

Nguyén If 1am viec clia so dé cau triic hinh 7.45a nhu sau : Gia sit dien ip
U, tang }n. Phén tir do 2 s& cam nhén dién 4p U, hay mot phdn U, va so s4nh
v6i mot dién dp mau U,,, (ngudn 4p miu duoc dat trong phén tir do) dé tao ra -
dién 4p sai lech :

AU = Ur - Umﬁu

Sau khi khuéch dai AU & phén t&r khuéch dai 3, dién ip nay s€ ding diéu
khién dé 1am thay ddi ch€ do lam viéc clia phén tir diéu chinh 1, giif 6n dinh U,

Nguyen 1i 1am viéc ciia cdc so dé khdc ciing tuong ty. Ban doc dé dang
nhan xét va ty giai thich.

Tuy theo phén tir diéu chinh (tranzito) méc ndi tiép hay song song véi tai
ma ¢6 6n 4p bit kidu néi ti€p hay song song.

Hinh 7.46a 13 mach én 4p bu kiéu ndi ti€p. Gia sir, nhidu 13 do sU tAng cia
di¢n 4p vao (dién 4p nguén) va 1am dién dp ra (di¢n 4p trén phu taji PT) tang.
Tir dé, dién 4p U, ting (dién 4p trén R, vi mot phén R,). Tin hiéu sai lech U; -
Uy = Ugg, tdc dung vao ddu vio tranzito T, gay nén su tang dong colectd I,.
Sut dp trén R, tang va thé bazo chia T, gidm. Tranzito T, lam viéc & ché do
khué€ch dai nén syt dp tren T, tang, l1am giam dién 4p tren (ai.

T ' oy —%
+ 2 X__Z + + —
R4 ) Ry Ra DZZS |J2 Ra
— |2 : -
Uy— Tzl:I. re |PT } Re [] PT
- T1
Ul | Rrs Ra Rs
0z ZE _ &l J .
- 27— . + 2 )8 - & - . ~— -
a) ) b}

Hinh 7.46 : On ap ba kidy néi tiép (a) va song song (b)

Chi€t 4p R, ding d€ didu chinh U, (mach 14y miu), ciing 1 chinh dién 4p
ra cdn én dinh. -

Vi tri D, & hinh 7.46a ¢6 thé thay nhu hinh 7.47. N&y U, tang thi U, tang
va lam ting theo ;

UBE! = Uz - Uz
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nén dong qua T, ting.
Két qua dong I cia
T, giam va dong qua
tdi gidm. Dién 4p ra Rq
dugce duy tri 6n dinh.

Hinh 7.46b 1a

—eu
mach 6n dp by kiéu ’
song song. O so dé
nay,U, tang s& lam U, -
tang, Ugg, tang, dong .
I, tang. dong I, Hinh 7.47: On dp b kidy no¥ tidp

tang. Két qua, sut 4p trén R, ting va U, duge b bét sur tang"ép dé giir 6n dinh.

7.7.3. On ap diing khuéch dai thuat foan

Cac mach 6n 4p néi ti€p va song song c6 thé sit dung IC khuéch dai thuat
todn {xem muc 5.9) nhir trén kinh 7.48.

+ + + R4 +
& JF .. ¥ -2
T
) PT + TR,
U, - U, ~— | ’_ KBTT ' [] PT
i
B Rai- > : Riﬁl
L?
|
@ - B T + AE "
a) , b)

Hinh 7.48 : Mach én dp ding khuéch dai thugr todén - a) Mack noi tiép ; b) Mach song song
Trén hinh 7.48a 12 mach 6n 4p n6i ti€p dung khuéch dai thuat toan. Khuéch
dai thuat todn nhu phén tir so sanh dien 4p ra 14y mot phén trén bd phan 4p R, -
R; véi dién dp ngudng cla dist Zener D,. Sai khédc di¢n 4p duge khuéch dai qua
khuéch dai thuat todn va dién 4p ddu ra cta khuéch dai thuat todn duge dat vao
baza clia tranzito T d€ diéu chinh lai dién 4p ra, giif U, khong déi.
U, =U, [1+—Rl} ' (7.29)
R, . |
Trén hinh 7.48b 1a mach 6n 4p song song dung khué€ch dai thuat toan.
Nhiém vy cia khu€ch dai thuat todn twong ty mach 6n ip ndi ti€p nhung dién
dp ra cha khuéch dai thujt todn diing dé diéu chinh mikc d6 thong cia tranzito
T mic song song v6i phy tai PT va dong qua R, s& gay sut 4p trén R, d€ diéu
chinh én dinh dién 4p ra. L
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 7.7.4.1. Vi mach ho 78..

7.7.4. On 4p diing IC én 4p

IC én dp ¢6 nhiéu loai, kiéu va duge nhiéu hing &
cdc nu6e khdc nhau san xudt. Duéi day xét mot vai IC én
dp thudng dung,

Vi mach ho 78.. 1a cdc vi mach ¢6 dién dp ddu ra c6
dinh va dé 14p dat, r4t thuan tién cho cdc bd nguén cung cép
cho céc ban mach (hinh 7.49). Chting c6 thé ghép thém tan
nhiét. Hai 56 sau 78 chi 15 dién 4p 6n dinh.

Vidu: 7805 1 6n dp 5V, 7812 12 6n 4p 12V...
Hinh 7.49 : Vi mach

Céch médc vi mach ho 78.. nh trén hinh 7.50. Tu diu ho 78..
vao thudng c6 dién dung C, = 470uF + 2000uF. Ty ddu ra thudng c6 dién dung C,
= SuF + 100uF. D€ dim béo dién 4p ra én dinh, dién 4p vao thudng phai dim bio
U,=(12+1,8)U.

7.7.4.2. Vi mach ho 79..

Vi mach ho 79.. ciing ¢6 dang nhu trén hinh 7.49, nhung c6 chiic ning
theo cdc s6 cha chan hoi khéc. Vi mach ho 79.. dung cho nguén am. Ban doc

¢6 thé so sdnh so d6 hinh 7.51 v6i so d8 kinh 7.50,

Hinh 7.50: Mach 8n dp ding vi mach ho 78.. Hinh 7.51: Mach 8n dp ding vi mach ho 79..

Vé6i ngubn 2 cuc tinh, sir dung 2 vi mach ho 78.. v 79,, v6i cing mét tri
s6 6n 4dp. Chéng han, d€ én dp ngudn 24V hai cuc tinh, dung so dé nhv trén
hinh 7.52. ' ' '

Trong thuc té, con ¢6 &t nhiéu vi mach én Sp khéc nhau, khi sir dung

chiing cén dva vao sé tay tra ctu.
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o 7824 T y
= 3 c

,L ;- 79;4' : °r-

Hinh 7.52 : Mach 6n dp 24V hai cuc tinh,

CAU HOI CHUONG 7

1. Vai tro, cong dung cha céc bo ngan Cic b9 nguén duge phan loai nhu
thé nao?

2. Thé nao I nguén 4p? Ngudn dong? Ching khéc nhau the nao ?
3. Khod di¢n tir 12 gi? Néu cédc kho4 dién tir da hoc.
4. C6 nhitng loai bd nguén mot chidu nao?

5. Néu nguyén If lam viéc cia mot s6 bo bi€n d6i mot chiu - mot chiéu
dd hoc. :

6. Neu nguyen 1i 1am viéc clia mot 56 bo bién ddl nguén ap 1 pha va 3 pha
di hoc.

7. Néu nguyén li 1am viéc cha mOt sd bQ bi¢n déi ngudn dbng 1 pha v 3
_ pha di hoc.

8. Néu nguyén I 1am viéc clia mach chmh luu boi ép

9. Vai trd cua céc bo loc 12 gi ? Néu nguyén 1 lhm wec clia mot s& bo loc
da hoc.

10. Vai trd cha cdc bd 6n ép ? C6 mdy loai 6n :ip ? Neu nguyén li 1am viée
ciia mot s& bo 6n 4p did hoc.
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Chiong 8
CAC BO CAM BIEN

tugng cin cam nhan, Cic b0 cam bién khong tigp xiic ngay cang dugc g
dung rong rii dé thay th€ cho cdc cam bign ti€p xiic.

Tuy theo nhiem vu clta cdm bién ¢6 : cam bi€n vi tri, cdm bién nhiét do,
cam bién muc... :

8.1. CAM BIEN V] TRi

Cam bién vj i duge che .ta'o theo nhiéu kidy : dién tir (hay cam tng),
quang dién (hay quang hoc), dien dung, siéu am...

8.1.1.C4m bién vi tri kiéu cam ing

Cam big&n vi tri kidu cam fmg (hay : /
cdm bién 14n can kiéu cam ing) 13 mot e T
mach tir hé (hinh 8.1) ¢ cuén day xoay e

chiéu 1. Khi cugn day dugc cap dien, tir
trudng cia né s khép kin trong 15 s4t 2 )
va phdn khéng khi phia trén. Vi mach riy 2
hé& nén tir trés rat Ion, 46 tr cam (L} nho
va dién khing (XL = oL = 2nfL) nhé _
nén dong dién qua cudn day ion. _ : 1
Khi miéng sét 3 gin véi vit chuydn -
dong Iu6t qua mach tir, mach tir duge
khép kin. Lic dé; tir trg gidm va ty Hirh8.1:Cdm bién vi tri ki€u cdm ing
thong ting manh, di¢n khdng cusn day ting va dong dién qua.cugn day gidm.
Tir d6, néu méc ns;i ti€p véi cuon day mot role thi khi khong c6 miéng sit
3, role sé hiit (do dong dién I6n). Khi ¢ miéng sdt 3 (c6 vat chuyén dong qua)
thi role s& nha. C4c ti€p di€m cia role diung diédu khidn cic mach cdn thi&t.

L4
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Dé nang cao d¢ tin ¢4y cho tdc dong ciia role, cuon day 2 duge méic song
song vdi mot tu dien C sao cho mach LC (hinh 8.2) tao ra cOng hudng dong
di¢n khi miéng st 3 khép kin mach tir 2. .

Néu role sit dung 13 loai mot chiéu thi'né dugc méc v6i cam bign qua mét
céu di6t (hinh 8.3).

" Hinh 8.2 : Cdm bién vi tri khéng tiép diém Hink 8.3 : Cdm bién vi tri khéng tiép diém
kiéu cdm vtng cong hudng dong . vdi role mot chiéu
Hinh 8.4a trinh bay mot cam bién vi tri cAm ing dang khéc. Binh thudng,
mach tir hd, i thong méc vong tir cudn day 1 qua cudn day 4 y&€u va sitc dién
dong cam éng trong cudn day 4 nhd, role khong téc dong. Khi c6 mi€ng sét
dong Tudt qua, khép kin mach tiy, tir théng ting manh va do dé siic dién dong
cam Wng & cudn 4 16n. Role tic dong.

b} .

Hinh 8.4, Hai logi cdm bién vi tri kidu cdm itng : a) Loai mach tit ho ;
b) Loai ding rote ludi ga

Cam bién vi tri kiéu dién t¥ chi c6 téc dung d6i v6i cdc vat lieu sit tir.

Hinh 8.4b Ja cam bién ding role ludi ga (role reed hay contactron) c6 kich
thudc rdt nho, tdn s6 thao téc 16n. Hai 1i€p diém bing platin 1 gén & ddu hai -
thanh din bing thép 1d xo 2 kiu "ludi gd" dat trong 6ng thuy tinh 3 d4 hat hét
khong khi hoac chita mot lugng nhé khi tro d€ dap tit hé quang. Khi ¢é thanh
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~ham cham NS w6t qua, tir trudng nam cham 1am 2 thanh din nhiém tir, cdc
ti€p.diém 1 hot nhau va n6i kin mach. Khj khong c6 nam cham NS, Iyc dan

héi ctia hai thanh din 2 s& mé tiép'diém. .

Do khoang céch 2 ti€p di€ém nho nén thai gian tic dong nhanh (0.4 +
2,0)ms va tdn s6 thao téc 16n (400 + 2000) ldn/s.
8.1.2. Cam bién vi trf kiéu quang hoc

Cam bi€n vi trf kiéu quang hoc hay cam bién lan can kiéu quang hoc bao
gém 2 phin ;

- Ngudn phét sing E (hay bo phit) ;

- B6 nhan sdng R.

Bo phit s€ phdt ra 4nh sdng huéng toi bo nhan. Phan tif chil yéu ciia bo
phit 12 mot béng dén nhé hay mot LED. Anh sdng phét ra c6 the 1 4nh sdng

trong thdy hay 4nh sdng héng ngoai khong trong thdy. Anh sédng thudong duge
tap trung va dinh huéng qua mot hé thiu kinh hay & ngay ddu LED réi huéng
tdi bo nhan. ' .

Phén tir chil yéu cita bo nhan Ia di6t quang, di¢n trd quang, tranzito quang
hodc thyristo quang... Khi c4c phén tir nay bi 4nh sdng chi€u vio, dién try clia
chiing thay déi hodc chiing lam thong mach va tir d6 tdc dong vao mach diéu
khién. :

Bo phdt E va by nhan R trong cam bién quang hoc c6 thé tich roi nhau
(hinh 8.5a) ho4c ghép trong ciing mot khdi (hinh 8.5b, c, d).

______________

FX
a) ' b} o d)
Hinh 8.5 : Cdc cdch b6 tri bg phdt E va b9 nhdn R
* C6 4 cdch b6 tri bo phat va bo nhan thudng ding :

- Kidu b6 tri 4nh sdng xuyén (hinh 8.5a) : bo nhin luén nhan duge dnh
sdng. Khi d6i twogng cdn nhan bigt luét qua, dnh sdng s& bj chan va lugng 4nh
sdng t6i b6 nhan bj thay déi s& 1am bo nhén phin tng va tic dong vao mach.

. - Kiéu b tri 4nh sang phan xa ngugc (hinh 8.5b) : cich 1am viéc tuong ty
kiéu 4nh sdng xuyén.
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- Kiu b6 trf 4nh sdng phin xa (hinh 8.5c) : binh thirdng, b nhan khong
nhdn degc 4nh sdng. Khi c6 d6i tugng cdn nhén bi€t, d4nh sdng bi phin xa tir
d6i trgng va bo nhan nhan duge 4nh séng va mach bi thay déi trang théi.

- Ki€u b6 tri 4nh sing phan xa khuéch tin (hinh 8.5d) : b0 nh4n s& tic
dong khi ¢6 dnh sdng phin xa khuéch tin tir d6i twong cin nhan bi€t hit lai.

Céc cidm biéh quang hoc duge sir dung phé bin trong cdc cong tic quang
hoc vi chiing c6 thé phdt hién dugc ca cic vat thé phi kim loai ma khong cdn
Li€p xiic véi vat, ¢6 tubi tho cao, khong rung dong va tic dong nhanh. Nhucc
diém clia cim bién loai nay 1a do chinh xdc cia tic dong s& bi han ché khi moi
truong lam viéc gay ra anh hudng t6i ludng 4nh sdng nhu bui, khéi... hoac khi
vat cin nhan biét 12 trong suét d6i véi dnh sdng {(trong cdch b6 tri & hinh 8.5a,
b) hoac khi vat cdn nh4n biét cé mau t6i (trong cdch b6 tri & hinh 8.5¢, d)v.v...

¥
1
1
1
1

N3

Ny> Ny

! ' Ty

\—1:}9\/
Cokhicxa phén %g todn phan
Hinh 8.6 : Hién tugng phdn xa toan phdn

Gan day, trong ki thuat dd st dung nhiéu cam bién quang hoc ¢6 soi
quang. Soi quang {ng dung hién tugng phin xa ton phén khi 4nh sang duge
chi€u tr moi trudng trong sudt c6 hé s6 chiét quang n, 1én (nhu nudc, thuy
tinh, chét déo trong su6t) qua mat phan céch sang mot moi trudmg trong sudt
khdc c6 chi€t suat n, nhd hon (nhi khong khi). Hién tugng phan xa toan phén
xay ra khi géc t6i y (hinh 8.6) 16n -
hon géc phan xa toan phdn y,.

S¢i quang thong thudng cé
dang try v6i 16i bing vat lieu
thach anh hoic thuy tinh da thanh
phdn hoic bing nhya tdng hop
trong sudt v6i chi€t sust 16n hon. -
nhiéu so v6i khong khf. Bén ngodi
16i la mot mang vo lam bing chat
¢G chi€t su4t nho hon. Nhu trén
hinh 8.7, 4nh sdng di vio sgi
quang qua mit ddu chia soi va

' Hinh 8.7 ; Truyén dnh sdng trong soi quang
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phin xa todn phén

TQ
lién tuc gifta mat phin -=2 — £Q ‘ Lz==zm( ﬂ
cdch 1561 vi mang vo “‘R{:\ lev _,;,’{;
r8i ra ngoai & mat ddu Temzzmm oo =S EQ
kia cha sgi. 8)
LED
Nhing tia sdng E}—D ===, l
khfil'lg phén xa toan ‘sQ <:‘\\:EE:::I 1121
phén dugc tht xuyéenra b 1a NG
- ngoai soi quang va gay ' E_D e

ra tén hao nang lugng
dnh sdng truyén. Hinh 8.8. Cdm bién quang hoc dang sgi quang kiéu dnh sdng

Cic soi quang ' xuyén (a) va dnh sdng phdn xa (b).
duge ché tao dé soi c6 bi uén thi phdn 16n 4nh sang vin truyén duge doc
theo soi.

Hinh 8.8 14 so 46 Iip cam bién quang hoc dang sgi quang. Tren d6 : SQ :
soi quang, DT : d6i tugng, TQ : tranzito quang.

Duong kinh sgi quang ¢& Imm. Uu diém cha loai nay 1a c6 thé cam nhan
ducoc nhitng vat ¢é kich thude nhéd 16i 1mm. Cam bié€n chiu t6t cdc rung dong,
va dap vi diu s¢i quang khong c6 mach dién, thi€t bi nio ca. Do soi quang cé
dudmg kinh nhd nén c6 thé luén lach va dat & nhilmg noi rat hep.

'8.2. CAM BIEN NHIET

Cam bién nhiét do dua vio hién tuong cdc phdn tir tham gia cAm bién ¢6
dien tr& thay d6i hay xust hién sic dién dong khac nhau khi nhiét do cha
ching thay d6i.

© 8.2.1. Cam bién nhiét dién tré

_ Cam bié’n. nhiét dién tr&-1a cAm bi€n ma khi nhiét do thay ddi thi dién trd
cBia n6 thay ddi theo mot quy lujt (da bi€t). ' ‘

Cam bién nhiét dién trd c6 thé dwge ché tao tir kim loai (thudng la Pt, Ni,
Cl.l) hay th’ Chgt bé.ll din (Mgo ano:;, MgA1204, Nlo )

He s6 nhiét do clia cam bi&n nhiét dién trd c6 thé duong (khi nhiét do tang
thi dién trd 1ang) hoic am (khi nhiét d¢ ting thi dién trd giam).

Cam bién nhiét dién trd ban din c6-d6 nhay nhlet cao, gdp hang chyc lin
nhiét dién tr& kim loai.

Dai nhiét 40 cAm bién cha cdc loai cim bi¢n nhiet do rong (tir -200°C +
+300°C). Vdi cam bi€n nhiét dién trd kim loai Pt ¢6 thé len t6i IOOO“C Hinh
8.9 12 k&t cfu mot s& loai cdm bi€n nhiét dién tro.
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Hinh 8.9 : Cdm bign nhiér di¢n trg kim logi (a) va bdn ddn (&) : 1- Nhjér dién tro ;
2-Vo'bdové:3-Ddyné’i

8.2.2. Cam bién nhiét ngiu

irong toan mach kin s& ¢4 tdng céc hiey dién thé ti€p xiic khac khong va hinh
thanh dong dién trong mach kin (hinh 8.11).

< __ - . . _
'a) _ _ : .
. o | EJ. . _,Eo
A ) (23 4}}
[ my iz

b “r . BeEg

Hink 8.10 ; Nguyén If cdy 120 ¢dp nhiét ngdy fa)  Hink 8.1 ¢ Sit xudt hign dong dién khi
va mach nguyen It 4o s.d.d(b) nhiét 46 2 moi hon khdc nhau
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Sic dién dong téng trong mach c6 thé do bing milivon k& nhy hinh 8.10b.

Néu giir nhiét do tg khong d6i va t° 1 nhiét d6 moi trudng cdn xéc dinh thl:
| E=At"~Atg=At”~B=C(t°) | (8.1)

trong d6 : A, B, C 12 cdc hing s6. _

Vay, khi biét siic dign dong E (bing milivon k&) va nhiét do t), c6 thé x4c
dinh duge t°. Day 1a nguyén i ciia cdm bién nhiét ngiu thudng duge tng
dung d€ x4c dinh nhiét 46 d6i tugng.

Thyc t&, cap nhiét dién (nhi¢t nglu) bén din thudng dugc sit dung nhiéu
hon vi sifc nhiét dién dong 16n hon cla kim loai. D€ c6 sitc nhiét dién dong l6n,
ngudi ta thudng ghép ndi ti€p nhidu cip nhiét dien lai thanh bo. Cap nhiét dien

dugc 16ng vao Ong sit cach dién va bdo v& bdi vo thép khong gi, chiu nhiét do
cao. Ddu day n6i ra mach ngoai duge n6i vao hop day néi (hinh 8.12).

Hinh 8.12 : Cdu rgo cdp nhiét d:.'é-n
Nhiet do ddu tr do t) dugc duy tri 8n dinh & 0°C (nudc dd dang tan). Thuc

t€, nhiét do to 12 nhiet 46 moi trudng nén dé khir sai s6 clia cam bi€n nhiét do,

nguodi ta ding phuong phép ba. Hinh 8.13 13 mot phuong phdp bi thudng
ding. Dién 4p nhiét G

dien cdn do (ii 1& v6i —)

nhigt do do) dugc £ ' G - -
méc xung d6i v6i mot (@: ! — 7
dien 4p trén R cdp 1y ' :
ngudn E sao cho dién —}-

k&€ G chi 0. Do chinh
xdc phép do phu
thudc do chinh xéc ciia dién trd R va do én dinh nguén E.

. E
Hink 8.13 : Xdc dink nhi¢t 40 bdng phuong phdp bit
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8.3. CAM BIEN AP SUAT VA LyC

Cim bi€n 4p sufft va lyc duge sit dung rét phé bién trong do ludng va
trong cdc hé thong kiém sodt ty dong. Cam bién 4p sudt va lyc c6 nhiéu kiéu,
loai khdc nhau.

8.3.1. Cam bién 4dp suit thuy tinh

Tai m¢t do sau h trong chat 16ng hay chat khf, dp suat thuy tinh dugc xdc
dinh béi he thic ;-

Po=pgh [N/m?] 8.2)

trong d6: p - Khéi lugng rieng ciia chdt 1ong (hay khi), kg/m;
g - Gia téc roi ty do (g = 9,81m/s?) :

h - D¢ sau, m.
Tir (8.2), ¢6 thé xdc dinh duoc “’—_ E—

chiéu cao.h clia cot chét long (do miic) .
khi bi€t 4p sudt (tinh) tai d6 sdu h (hinh L) I S

8.14). Do 4p sust nhd 4p ke. phnlialiall ¥o) Ap
' ke

h=§§ ) (8.3)

Chd ¥ ring, ngodi 4p sudt do chiéu Hinh 8.14: Do muc bdng dp ké"
cao cla cit chat 1dng cdn ¢6 4p sudt clia khong khi tic dung lén bé mat (mat
thodng) chdt léng. Day 12 nguyen nhan gay ra sai s6 khi do.

8.3.2. Cam bién 4p sut trong chét 1ong chuyén dong

Khi chdt 1dng chuyén dong né tao
ra 4p sudt p; theo hudng chuyén dong :
g4y boi dong ning cla ddng chét 1éng : A
, L .
= v 8-4 ’ [~
e G j H |
- trong d6 : v - t6c do chat 1dng, m/s. Voo ) - -~
Theo djrh 1i Bec - pu - L, dp suft tdng
hoppla: . '
P =Pi+pp (8.5) :
Tt 46, n€u do duoc chc 4p suat Hink8.15: Ong Pitot do 18 do dong chdy
(theo cot chit 16ng) thi c6 thé x4c dinh dugc t6c 46 dong chay clia chat 16ng :

z(ps _pO)
Dung cu do t6c do dong chay theo (8.6) goi la 6ng Pitot (hinh 8.15).

V=

(8.6)
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8.3.3. Cdu tao cac cam bién 4p su4t

‘Duéi tdc dung cia dp sust, mot vat cé thé bi bién dang hoic chuyén dong.
D€ cam nhan 4p sudt, ngudi ta thudng diing cdc cam bién nhy 6ng, tdm. Hinh
8.16 bi€u thi mot s6 cam bi€n 4p sudt co ban thudng duoc sir dung. Hinh 8.16a -
la 6ng Budc-dong (Bourdon) kim loai hinh chit C. Khj 4p sudt khi trong 6ng
tang lén thi ddu ty do chif C dudi ra. Hinh 8.16b 12 6ng BuGc-dong 10 xo. Khi -
ap sudt khif trong 6ng 16 xo tang lén thi ddu wr do cia 1o xo xoay chuyén mét
g6¢. Hinh 8.16¢ 1a cam bién 4p sudt loai mang. Mang s& cing phdng ra khi 4p
sudt khi trong bubng ting len. Hinh 8.16d 1 cdm bi€n 4p sust dung mang
nhin (lugn séng).

-----

Hinh 8.16 : Cdc cdm bién dp sudt : a, b 6:13 Budc-déng ; c, d) Mdng

8.4. CAM BIEN Lyc

Cam bién lyc dang co - dien 13 cic phin tir ma duéi tdc dung cia luc
ngoai s& thay d6i tinh ch4t dien ciia chiing,

8.4.1. Cam bién dién tré ten - xo (dién trg luc ciang)

- Day 12 loai cim bign ma dudi tdc dung ciia luc gay bi€n dang thi dién tr&
ciia né bj thay déi. | . _
Vat lieu 1am cim bi¢n dién tr& ten - x0 Ia mot s6 kim loai, hgp kim

(thuong 1a constantan, ni - crém...) hodc bdn din (nhv Silic don tink thé pha
tap chit...). :

Sy thay déi di¢n tr& AR theo sif bign dang (thay déi kich thuéc Al) duge
tinh theo bifu thic :
AR =kR% | 3.7)

trong dé : k - He s6 phu thudc vat lieu va bién dang.

Vat li¢u ban din cé he s k 16n hon nhiéu ciia kim loai. Duéi tic dung céa
lyc (ngoai) dién tré ten - xo bi bi€n dang va dién trd clia n6 thay déi, tir dé
1am thay d6i mach ma né tham gia vao.
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8.4.2. Cam bién p dién

Cam bi¢n dp dién dua vao hiéu ing 4p dién c6 & mot s6 vt lieu nhu thach
anh, mudi Sé-nhét... D6 1 hién twong xudt hién céc dién tich trdi dfu trén bé
mat d6i dién coa vat liéu khi chiu tdc dong cia lyc (bién thién). Dien tich
bi€n m4t khi lyc ngimg tdc dong.

Cam bi€n 4p di¢n phé bién 1a phién thach anh dugc cét ra tir tinh thé thach
anh (hinh 8.17) theo mot géc d6 nhat d;nh

a) b}

Hinh 8.17 : Tink thé thach anhk (a) va phdn ti cdm bién dp dign dugc cdt ra (b)

Khi chiu lyc nén theo truc X, dién tich xu4t hién nhu hinh vé 8.17b. Khi
chiu luc nén theo truc Y, di¢n tich xudt hién s& tr4i ddu. Khi chiu luc kéo, dien
tich xuét hién nguge dau so véi khi nén.

Cic dién tich trai d4u xust bién & hai phia d6i dién tao ra mot dién 4p ti Ie
vi lyc tic dung va dugc khuéch dai d€ hién thi hoac xir If trong céc he diéu
khién ty dong.

8.5. CAM BIEN LUU wqﬂe

Cam bién Ivu lugng bién tin hi¢u t6c 4o dbng chdy thanh mot tin hiéu
dien. Ti d6, thong qua tin hi¢u dién d€ xdc dinh hwu lugng (12 thé tich chat
16ng hay khdi lugng chat 16ng chiy qua mot thiét dién thing trong mot don vi
thi gian).

D6i vdi chat 16ng dén dien (dung dich muéi, bazo, axit...) c6 thé sit dung
cam bién ding hi¢u tng Hon (Hall). DS 1a hién twong khi mot day din ¢6
dong dién chay qua dugc dat trong mot tir trudng vudng géc véi dong dien thi
xudt hién mot dién trudng ngang (mot dién ép) trong day vuodng géc véi dong
dién va tir trudmg.
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Vién dé nay dugc minh
hoa va gidi thich r5 trong !
hinh 8.18. Dang dién trong f
day 1a dong cic dien tir . 1 ;

I
A . . F o
theo chiéu ngugc lai. Khi ,.{‘_é_ 3 o

day dat trong tir trudmg R tF

(huéng vao trong trang 2 L

gidy), cdc hat (dién tir) tao

nén dong dién s& chiju mot / / /
tir luc téc dung, goi la luve .

Lo-ren (Lorentz). Do vay, rnsis. St xudt hién dién tich trén day ddn c6 dong
dién tir s& chuyén dich len dién ddt vudng goc wrong ix Irudng

~Phia trén va phia tren day
mang dién 4m, nguoc lai, phia duéi nhidm dién duong. Diéu nay duge xéc
dinh bing quy tic ban tay trdi v6i hny ¥ chiéu dong dién theo quy wéc 1a chidy

~ Két cdu thuc € ciia mot cam bién luu lugng chat 16ng din dugc dién nhu
trén hinh 8.19. Chat 16ng din di¢n dugce ddn chay trong 6ng din khong din tir
2 va dat trong tir trudng ciia nam cham di¢n xoay chiéu 1. Dudi tic dung ctia
tlr trudng, dong chat long din dién (thuc chat 1a dong ion - dong dién) chay
qua 6ng s& 1am xu4t hién mot dien 4p va duge dua ra mach khuéch dai qua 2
dién cuc 3. Do 16n dig¢n dp

~xudt hién ti 1& v6i tdn s6 _ 7. . .7

dong xoay chiéu cdp cho 2 3
nam cham va t6c do dong ™ VoV /--"’/
chay. _
U~fv (8.8) 1 _ J,

Twr d6, c6'thé suy ra =~ ' . -—
luong dong chay : ' ' T

_ nd? 8.0y ‘ )

—TV . ( .9) . v .
trong d6 : d 1a dudng kinh o
trong ciia 8ng 2. ~ Hink 8.12 : Cdm b:’é’n_ Teru {sfgng-ckcfr idng dén dign

CAU HOI CHUONG 8

1. Néu tdm quan trong ciia cdc cim bién trong diéu khién ty dong, thong
tin do ludmg. ' :

2. Néu cdc loai cim bign ma em biét vi ving dung cia ching.
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Chuong 9

'MACH BIEU KHIEN THYRISTO

Thyristo 14 linh ki¢n mach lyc (d6i khi trong mach didu khién) dugc ding rit
phé bign. D€ mot thyristo din dong (thong) thi ngoai viéc phan 4p thuan con phai
cp xung diéu khién. Mach diéu khién phat xung 12 mot khau rét quan trong vi né
quyé€t dinh chat lugng va dé tin cdy cia qud trinh 1am viéc ciia thyristo.

9.1. CAC YEU CAU D61 VOI XUNG DIEU KHIEN

9.1.1. Yéu cdu vé do I6m xung diée khién

MB6i thyristo déu c6 mot quan hé gilta dién 4p cuc didu khién - catdt (Usk)
v6i dong dign vao cye didu khién I;. Quan hé nay goi 1a dic tinh diéu khién.

Mai loai thyristo c6 dac tinh diéu khién riéng. Vi cing mot loai thyristo,
dac tinh diéu khién cfing khong hoan toan gidng nhau do sai lech trong ché
tao, sai khic v& diéu kién 1am viec.

Bé dim béo thyristo cing loai 1am viéc duge, yéu cdu 1a dic tinh diéu
khién phii thudc vio viing gilta 2 dic tinh giéi han dong dién nhod nhat (a) va
di¢n 4p nhd nhit (b) (hinh :

9.1). C6 nhu vay, thyristo _
mdi c6 thé mé duge. Ugud

Tém lai : yéu cdu vé
do 16n dién 4p diéu khién
va dong diéu khién 13 :

- Gid tri 16n nh#t khéong
vugt qué gid tri cho phép.

. = Gid tri nhé nhat phai
dim bdo 1Am thoéng moi
thyristo cing loai & moi
di€u kién 1am viac.

- Ngodi ra, t8n hao
cong sudt trung binh trén :
cue didu khién ciing khong Hinh 9.1 : Gidi han cde didc tinh didu khién cia thyristo
vUQU qud gid tri cho phép (dudng c).

Ig1 Iz I ls
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DéE m& théng mot cach tin cay mot thyristo nhu trén hinh 9.1, cdc tin higu -
diéu khién (Ugk va Ig) phai n&m trong ving A (viing gach chéo) giita 3 dudng
gi6i han a, b, ¢ va dudng 2. Pudng 2 1a dudng tao bdi 2 nhdnh Ugy = Ugy, VA
I = Ig,. Tin hi¢v diéu khién ndm trong viing A s& mé duoge tat ci cdc thyristo
cung loai. '

Ving B nim gilfa 2 dudng gi6i han a, b, duong 2 va dudmg 1 tao bdi 2
nhinh Uge = Ug, va I = I Day 12 ving khong r6 rang vi tin hiéu didu khién
ndm trong ving nay c6 thé mé duge hoac khong mé duge thyristo.

Vung C ném giita 2 dudng gi6i han a, b va duomg 1. Tin hiéu didu khién
nim trong viing ndy khong thé mé duge bat ki thyristo nao clng loai.

9.1.2. Yéu cdu vé d6 rong xung diéu khién

Nhv trén hinh 2.29, 4 m& théng mot thyristo, xung diéu khién phai dim
bio d€ dong thyristo tang tit 0 dén dié€m T, va chuyén vé diém T,. Muén vay, do
rong xung (thei gian duy tri xung) phai cé mot gié tri t6i thiu (hinh 9.2a) nao
d6. Thong thudmg, d¢ rong xung diéu khién khong duéi Sus. Tang d6 réng xung
diéu khién t, s& cho phép giam nhé bien d6 xung didu khién I; (hinh 9.2b).

afmay
s K
a) 2000 b)
AN '
N
\""'-..__
o B 100
1 10 100 ¢

% [us]

Hinh 9.2 : D6 rong xung fa} vd quan h¢ giita d6 rong xung va dong didu khién Iz (b)

Khi mach tai c6 cim khdng X, 16n thi
- dong tai dan bdi thyristo tang chdm va xung
di€u khién c4n c6 do rong ¢, 16n hon.

9.1.3. Yéu cdu vé 40 déc sudn trude |, ' i
cila xung L ' 2l

Subm trude clia xung (hish 9.3) cang déc
(thdi gian sudn trude tg cang ngdn), viec didu
khién thong thyristo cAng t6t, nh4t ]a khi

Ig

mach ¢6 nhiéu thyristo ndi ti€p hoic song s
song. DO doc sudn truéc xung diéu khién Hink 9.3 : Cdc thong s6 xung diéu
ting, d6t néng cuc b thyristo giim. khién

236



Thong thudng, yéu cdu do déc sudm trudc clia xung doag diéu khién 12 :

" s (fing v&i 1, = 0,5+ 1s)

Tém lai : dé diéu khién thong mot thyristo, xung diéu khién pha1 dam bdo :
- bt bién do (Ugg, I ndm trong ving A);
- Pl 4o rong (t, = Sps);
- Sudn xung da do déc (t, = 0,5+1ps).

9.1.4. Yéu cdu vé tinh doi xting déi véi cdc kénh diéu khién

3 céic bo
bi€n d6i nhiéu
pha, nhiéu van,
tinh d6i ximg

cha cdc xung o B° 120° 80° 240° 300° 360°

diéu khién , : : ol

thyristo ¢ céc o '

kénh s& quyét Thi I] . J]‘

dinh chit lugng : |L ’

cia bo diéu Th2

khi€n.  Ching o "

han, & bo chinh Tha . ' 3 . :

leu 3 pha c6 P S

diéu khién theo Thd : E

sd d6 cdu ding e u : !

thyristo  (hinh Ths ; ; i ';

4.47), céc xung "

diéu khién phdi The *

lech pha nhau

ding 60° (hay T _

g) Ps iéch cho Hinh 9.4 : D§ léch pha cia cdd x;nghdi’é‘u khién thyristo trong so 46 cdu
) 1€ pha

phép clia cdc xung diéu khién khong duge sai léch qud 3°.
9.1.5. Yéu ciu vé doé tin cay

Mach phat xung diéu khién phdi ddm bio 1am viéc tin éay trong diéu kién
nhiét d¢ thay déi, tin hiéu nhiéu nhiéu v.v... Muén vay, cdn c6 :

- Dien tré ra ciha kénh diéu khién phai nhd dé khi dong ro tang thi thyristo
khong tu thong.

- Xung diéu khién it phu thudc vio bi€n dong nhiét, bi€n déng dién 4p ngudn.
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- Khong bj anh hudng béi nhifu cim tng dé khong mé nhim...
9.1.6. Yéu cdu vé dam bao pham vi géc mo

Pham vi géc m& o dé thong thyristo d6i v6i cdc so d6 khéc nhau thi khic

nhav. N6i chung, yéu cdu vé pham vi g6c m& « 12 d€ dim bio khoang thong
cua thyristo trong sg d6.

Boi v6i cdc 50 d6 chinh hu c6 diéu khién ding thyristo, géc diéu khién a
thudng ndm trong pham vi 10° + 170° hay t6t hon 13 5° + 175°.

9.1.7. Yéu cdu vé I4p rip, van hanh

Cin dam bao linh kien dé 14p rép, thay th€ va dé diéu chinh. V4n hanh an
toan, tin cay va khong gay nhidu cho céc thiét bi khidc. C6 bao vé qud 4p, qué
dong, mat pha...

9.2. CAC KHOI TRONG MACH DIEU KHIEN THYRISTO

Mach diéu khién lam nhiém wvu gia cOng va bién d8i tin hiéu diéu khién
(thudng la dién 4p mot chiéu) thanh xung (hay chudi xung) dwa vao cuc diéu
khién G cha thyristo. :

D€ diéu khién thyristo, xung diéu khién duge dua vao cuc diéu khién &
thoi diém tuong ing v6i géc mé (géc pha) ké tir thoi diém thyristo dugc phan
ap thuan. Thay déi g6c md cé thé theo nguyén If khng ché€ ngang hay khong
ché& dimg.

Khong ché ngang

Khéng ch€ ngang 1a phuong phép tao géc mé o nhd dich chuyén dién .'in
hinh sin theo phuong ph4p ngang so véi mot dién 4p tua. Nhi trén so d6 hinh

a) : b)

Hinh 9.5 : So 46 nguyén Ii khéng ché ngang {a) va d6 thi vecro (b)
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9.5a, dién 4p thit c4p hinh sin d4t 1én 2 diém KM (Uy,) dugc phan thanh 2
thanh phin Uy = Uctrén tu C va Uy, = Ug trén bi€n tr6 R, ta ¢6 :

Khi thay d6i R thi '
Ug, U thay déi nhung do u _
vectos Uy, Ue luon vu.()ng Ve N\ U
g6c véi nhau nén diém L s Ua AN \\/
dich chuyén trén nita vong 5 i
tron dudng kinh KM (hinh .
9.5b). - Ux

bién dp 14y ra tir diém )
gifta N clia cudn thit cdp va '-I )
diém L nén : S ’

ﬁm.= ﬁr=6NM "ﬁk

fo
i
p_r:__--__-_______

Vecto dién 4p ra ﬁ'r _
léch pha so v6i nita dién 4p  Hinh 9.6:Tgo xung theo phuong phdp khong ché ditng.
hinh sin thi c&p mot géc o. Tri s6 o thay d6i nhds diéu chinh bién trd R.

Nhuge di€m cia phuong phdp khéng ch€ ngang 1a géc o phu thuge vao
dang va tin s6 cba dién 4p nén hién nay it duge sir dung.

Déag| s S0 Tao | _[swa | MR Imiendp| Xung
pha sénh xung xung xuilg xung dk
Ugs. .
Tao di¢n p
diéu khién

Hink 9.7 : Su d6 kh6i mach diéu khién thyristo
Khéng ché ditng .
Khéng ché dimg 12 phuong phip tao géc md a nhd dich chuyén dién ép
chii dao theo phuong thing ding so véi mot di¢n 4p tya dang ring cua.
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. Nhutrén so d6 hinh 9.6, khi dién &p chi) dao hay dien 4p diéu khién U,, bing
dién 4p tua rang cua U,,, b6 so sanh s& tao ra xung U, dé tir d6 gia cong tiép dua
téi cyc diéu khién thyristo. Thay déi U, (tang hodc gidm) s& thay ddi duge géc .

Phuong phdp khéng ché dimg dugc ding phé bign vi ¢6 d¢ chudn xic cao

va khoang diéu khién rong (0 + 180Y).

Di€m goc dé bit ddu tinh géc m& o d6i véi thyristo la diém ¢6 chuyén
mach ty nhién cia ludi cdp cho tai qua thyristo. Vi thé, khéi chiic ning ddu tién
1a kh6i d6ng pha, sau d6 1a cdc khéi tao dien dp rang cua, khéi tao dién 4p diéu
khi€n, khéi so sdnh, khéi tao xung, khéi sira xung, khéi khuéch dai xung...

So d6 khéi thong thudng ciia mot mach didu khién thyristo dugc bidu thi
trén hinh 9.7, o

9.2.1. Khéi déng pha

Viéc diéu khién thyristo theo nguyén Ii didu khién pha nén cdn cé khéi
dong pha dé tao sw déng bo gita di¢n 4p di€u khién va dién 4p anét - catst cha
thyristo, nghia la dam bao cho xung diéu khién vio thyristo khi né duge phan
ap thuan tuong \ing véi pha thyristo tham gia.

C6 nhiéu ki€u mach kh6i d6ng pha nhu : mach dong pha ding tu va di6k,
dung ty va tranzito, diing UJT, ding dinhisto...

a) Mach déng pha ding tu va diot

Hinh 9.8 1a mach déng
pha diing ty va diot. Dién 4p
thir cdp U, ciia BA déng
pha v6i dien 4p phan 4p
thudn A - K trén thyristo.
Mach ldp sao cho khi Up, >
0 thi cic diot Dy, D, kho4 (bj
phin cye nguge). Lic d6, tu
di¢gn C dugc nap tr nguén .
mot chiu Upe. Khi dign 4p
trén ty Ue = Uy, (tai thai
diém t,) thi tu bit ddu phéng
dién qua D,, R,. O nira chu
ki am cla Uy, thi dong tir
nguén qua D, D,, R, va dién
dp trén ty ti€p tuc giam va
béng sut dp trén D, la AU, . :
cho dén khi D, kho4. © Hinh 9.8 : Mach d6ng pha ding tu ve dist
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Khi i, = i, (tai thdi diém

), tp C lai dugc nap tix
ngudn Upce va chu ki méi bit
ddu. Di¢n dp U, = U, 1a dién
ip déng pha.

Géc o nam trong khodng
{t;+ty) vd o~ 10°+150°%

So d6 ndy don gidn
nhung khé chinh dinh thoi
gian nap ty chinh xdc va t6n
hao cong sudt 16n.

b) Mach dong pha diang tu va
tranzito '

Hinh 9.9 1a mach déng
pha ding ty vi tranzito. Dién
dp thit cdp Uy, dbng pha véi
dién 4p A - K trén thyristo.

Hinh 9.9: Mach ddng pha ding  va tranzito

Mach p sao cho Uy, > 0, tranzito T thong bio hoa va dién 4p ra déng pha bing

- sut 4p trén tranzito AU,

(U, = ue =AU,). O nira Ri

chu k¥ &m ciha Uy, thi

tranzito khod va tu C 9’_3 cL Uy

dugc nap qua Ry, Ry tr - |§ Yea D,
nguén mot chidu Up. o !

Khi Ug, >0, tu C phéng
dién gua tranzito vi U,
= AUr. Qué trinh cit thé
ti&p tuc.

- Géc o ndm trong
khoang (t, + t;) va di
ong. '

S0 d6 nay ciing
don giin va tén hao
.cong sufit nhd. Cin
chon Ry >> R, dé thoi
gian nap 16n hon nhiéu
théi gian phéng. Nhuge
diém cta so dé 1a c6
thé bi tr6i xung mé
theo tdn s& cla Uy,.

16-GT BignTir CN

Hinh 9.10 : Mach ddng pha ding UIT
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c) chh déng pha diing tranzito mét i ép gidp UJT

Hinh 9.10 Ia mach déng pha ding tranzito mot 1i&p gidp (UIT) (xem muc
2.2.5d). Tranzito mot tiép gidp 12 linh kien c6 dac tuyén dién ud am. Dién 4p
déng pha Uy, duoc chinh L vi én 4p & muc U,. Dong nap ctia tu C do trj s6 R,
quyét dinh. Khi U¢ > Uy, thi UJIT thong, tu C phéng dien va ddu ra c6 xung 4p.

Thay déi R, s& thay déi dugc thei gian nap tu 16i Uy, nghia 1a thay déi
duge a. Gi6i han o = 10° + 170°, '

Mach c6 wu diém 13 don gian, vira 13 nguén dong pha, vira phit xung, vira
$o sdnh. '

d) Mach ddng pha ding dinhisto

Hinh 9.11 12 mach ddng pha R, D
dung dinhisto. Diét binh thudmg
c6 ngudng thong thip (0,3V =
0,5V tuy loai). Dinhisto cling
tuong ty di6t nhung c6 ngudng
théng cao hon.

Di¢n dp déng pha U,, duge |

chinh hru qua dist D va duge 6n vl ver

ap qua di6t D,. Tu C nap dién qua L

R; va khi U dat ngudng thong U bf oo

cta dinhisto thi dinhisto théng IvEl .

c6 xung 4p U, & ddu ra. ‘ 0 : t

Mach nay rat don gidn, tin cly Y, |
nhung dai diéu chinh khong rong.

€} Mach déng pha kiéu cong dién dp

Hinh 9.12 14 mach déng pha : a

ding phuong phip cong dien 4p.

So d6 bi¢n 4p 3 pha c6 thé n6i hinh Hinh 9.11 : Mach déng pha ding dinhisto

sa0 hay tam gidc tuy theo yéu cu _ L

dich pha. Ba cuon thi c#p néi ti€p nhau, trong d6 2 pha R, T bj cét nita chu ki nhey
céc diot Dy, D,. Dién 4p téng 3 cuén thit c#p-v6i cuc tinh nhu hinh vé dit 1én tu C
va khi U¢ > Uy, thi mach so s4nh s& tao ra xung U,. '

Uu diém ciia mach 1a di¢n dp rang cua c6 2'nira d6i ximg nén dé thyc hién
déo chiéu, pham vi-diéu chinh géc o rong (5° + 200°) va dé tao pha ban ddu dé
khi Uy = 0 thi o = 90°, Nhuoc diém cia mach 13 phic tap, c6ng kénh bdi sy
6 mit cla bién 4p 3 pha va dién 4p ring cua la téng céc hinh sin nén khong
hoan toan tuyén tinh. ' ' .
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Hinh 9.12 : Mgch ddng pha kidu cong dign dp

9.2.2. Khéi phat xung chi dao

Khéi phét xung chii dao c6 nhiém vu tao cic xung c6 tén s6 c6 dinh hoac
thay déi dé 13m nguén tin hiéu chd dao trong mach diéu khién thyristo.

Cic mach phat Xung rang cua, xung chit nhit da duogc xem xét ki & chuwong 6.

9.2.3. Khdi so sanh

Khdi so sdnh c6 nhiém vy so sdnh céc tin hiéu va phan 4nh saj léch cdc tm
hi¢u & ddu ra cha khéi.

Khi tin hi¢u'di€u khién (gém tin hiéu chd dao va phin héi) bing tin hicu
dong pha thi kh6i so sdnh s& cho tin hi¢u ra. D€ so sénh tin hieu didu khién
(Ua) va tin hiéu dong pha (Usgp) ¢6 thé méc néi tiép (U va Uy, mic nguge cuc
tlnh) hodc méc song song.

U+

ki

2
A 2)

Hink 9.13 : Mgch so sdnh ding khuéch dai thudt todn : a) Cdc dién dp so sénh dua vao 2 ddu
vde ; bj Cdc dién dp so sdnh dira vao I ddu vao.
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Hié¢n nay, cic mach so sinh hdu héi déu ding vi mach khuéch dai thugt
todn (xem muc 5.9).

Hinh 9.13a 12 mach so sdnh ddng khuéch dai thudt todn c6 cdc tin hidu so
sdnh dua vao 2 ddu vao. Tin hiéu d4u ra xudt hién khi 2 tin hi¢u ddu vao khic
nhau (AU, =U,, —Uy #0).

Hinh 9.13b & mach so sdnh ding khuéch dai thuat todn ¢6 mot ddu vao ndi
mét. Céc tin hiéu so sénh dugc dira vio cing ddu vao cdn lai qua cic dién trd.

Nhu trén hinh 9.14, tin hiu rang cua (U,.) dugc dua vao diu vao dio, tin
hi¢u didu khién (Ug) duge duva vao ddu vao khong dao nén khi Uy > U, thi
diu ra c6 xung.

U

Hinh 9.14 : Mach so sdnh tin hiéu rdng cwa va tin hidu diéu khién

9.2.4. Khdi sra xung va khuéch dai xung

Hinh 9.15 : Mach khuéch dgi xung néi tdi triec 1iép
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Kh6i sita xung va khuéch dai xung ¢6 nhiem VU tao ra xung c6 bién do, do
d6c sudn truSc va 46 rong cdn thiet dé didu khién thong thyristo (xem muc 9.1).
Ddu vao clia khéi nay 12 tin hieu ra ciia khéi so sdnh.

Hinh 9.15 12 mach khuéch dai xung ndi tdi tryc ti€p (n6i thing vao cuc
di€u khién thyristo).

Xung am tir ddu ra khéi so sinh duge dua vao bazo cla tranzito T,. Khi ¢6
Xung am, T, khod va mot xung 4p dirong dio pha dugc dua vao bazo cha
tranzito T;. T, 1a mach 13p dé phéi hgp tr& khdng v6i dién tr& vao cia thyristo.

Khi khong c6 xung vAo am thi T, thong va T, khod. Cyc G khong dugc
cdp xung diéu khién.

So d6 mach don gidn, phéi hop tré khdng 161, bien do xung ft bién ddi nen
dugc diing phé bign trong diéu khién thyristo khong dung mdy bién dp xung.

Nhuge di€m clia mach 13 khéng didu chinh dugc do rong xung.

Hinh 9.16 1a mach khuéch dai xung n6i tai qua bién 4p xung. Xung duong
chit nhat dwoc sira qua tu vi phan C thanh xung duong nhon va duge khuéch dai
qua mach khuéch dai Dic ling ton (xem muc 5.8). Khi c6 xung vao thi T, T,
thong s& din dong qua cudn so cdp bién 4p xung (BAX) va & cudn thit cip s& co
xung ra. BAX c6 thé ¢6 1 hoac 2 cudn thif cap dé didu khién 1 hay 2 thyristo.

Khi khéng ¢6 xung vao thi T,, T, s& khos va khong c¢6 xung ra. Liic nay,
stic dién dong ty cim xudt hién khi ngdt mach cudn so cdp c6 thé giy qué 4p
cko T, T,. Khép kin sifc dién dong nay nhd di6t D,. Dién trd R, han ch€ dong
khép kin, trénh cho cuén so cdp BAX qué néng.

l.:.'-—.._ [r_re

NONCN

Hinh 9.16 : Mach khuéch dai xung ndi tdi qua bién dp xung
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_ Mach nay c¢6 phéi hop tré khdng t6t va c6 céch li an toan gitta mach didu
khién dién 4p thap va mach dong lyc (mach thyristo) dién 4p cao nh¥ cdch li
gilta cde cudn so cdp va thit cp BAX.

Nhuge diém ciia mach 12 khong diéu khién duoc do rong xung ra.
9.2.5. Khdi da hai '

Véi tii cé dién cam 16n, diéu khién mé& thyristo c6 thé gidp khé khin. D
ndng cao d¢ tin cly diéu khién trong trudmg hop nay, cic mach diéu khién
thudng c6 khéi da hai dé ph6i hop, bign d6i mot xung diéu khién thanh chim
xung (bam xung). Nho chdm Xung ma xung thit nhdt chua mé& duge thyristo
tht d€n xung thi 2, tha 3... '

Céc mach da hai d3 dugc trinh bay & chuong 6.

9.2.6. Bién 4p xung _

Bién 4p xung (BAX) c6 chifc ning :

- Lam phii hop dién 4p xung sau khuéch &ai va dién 4p xung cdn dua vao
cyc diéu khién thyristo. ' _

- Pam bao céch li gitta mach diéu khién va mach lyc.

- 'Tgo dang xung theo yéu ciu.

- C6 thé c6 tir 1 + 3 cudbn ddu ra dé i 1 Xung vao s& c¢é vai xung diéu
khién dé m& vai thyristo.

Dién 4p dat vao cudn so c4p BAX Ia dién 4p c6 dang xung nén ché do lam viéc
va tinh todn BAX khéc v6i bién dp thong thudng. Tén s6 1am viec cia BAX c6 thé
¢& (10” + 10°) Hz. Cic cudn dy ciia BAX c6 s6 vong day it nén dién trd thuin R
nho. VAt liéu ché tao 16i BAX thudmg 12 ferit hoac pecmal6i véi he s6 p 16n.

9.3. MOT S6 MACH DIEU KHIEN THYRISTO

Mach diéu khién thyristo rat da dang tuy thugc vao muc dich didu khién
theo nhiém vu cla thyristo trong mach tai. Tuy vay, chic nang chung ciia moi
mach diéu khién 12 tao ra xung mé tin cay thyristo v6i mot géc md o ndo dé
(khong d6i hoac thay d6i). Duti day la mdt 56 s0 46 :

So d6 1. Didu chinh dién 4p xoay chidu u mot pha c&p cho phu tii PT
(hinh 9.17) qua diéu khién 2 thyristo mic SONg song ngucc.

Nguén cdp cho mach sit dung bi¢n dp BA,. Dién 4p thit cdp duge chinh
lvu qua c8u chinh lvu CL va ddu ra ¢6 tu loc C,. Dién 4p mot chidu 1a + a. Céc
khéi ciia mach 1 : khéi tin hiéu déng b6 (D,, D, R,, R;, R,), kh6i dich pha
(R4, T)), kh6i tao xung ring cua (R,, R¢, Ty, Cy), khéi tao dien 4p diéu khidn
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(VR,, R,;, R}3), khGi so sdnh (khuéch dai thiat todn), kh6i sta xung (C;, Cy),
kh&i khuéch dai xung (T, T,, Ts, Ts), BAX,, BAX,.
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Hinh 9.17 : So d6 diéu chinh dién 4p xoay ch:'é‘ull pha
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So d6 khong cé mach phén héi
Hoat déng ciia so dé nhy sau

Trong mdi nira chu ki cia ngudn u, (hinh 9.18a) c6 mot Xung 4p dit vao
bazo tranzito T,. Tén s6 Xung 4p gdp doi tdn s6 Iu6i - 100Hz (hinh 9.18b).
Tranzito T, théng khi tri s6 xung 4p u, > 0,5V, con khj U, < 0,5V thi T, khod.
-Liic T, kho4 thi colecto T; xuat hién mot xung hep chit nhat (hinh 9.18¢) véi
bién do gin bing + a. Xung nay 1am T, théng. Truéc d6, tn C, d& dugce nap dien
tir ngudn + a qua R, R, nén khi T, thong thi C, phéng dien qua T,. Tai diém 3

trén mach (colecto T,) ¢6 tin hi¢u rang cwa (hinh 9. 18d). Tin hiéu ring cua duge
dua vio cuc khong ddo khuéch dai thuat todn qua R, d€ so sénh véi tin hiéu dua
vao cuc khéng dio '

khuéch dai thuat

todn qua R, d€ so v, }
sdnh véi tin hieu : /
diéu khién xic a - —
dinh bsi VR,, R,,,
R, (hinh 9.18d)
dit vao cuyc dio. o \
Tai thoi di€m dien L~

dp ring cua I6n P OF; :
hon di¢n dp ditu @
khién (hinh 9.18d) o)
thi ddu ra khuéch

dai thuat todn xudt ® 4 -
hién xung chit nhat ¢ of N
(hinh 9.184). Cic @

dién tré6 R, va R, [
xdc dinh he s 9 '
khuéch dai cia . @ f N N t
khuéch dai thugt @  of —t=> 7
todn. Xung ra clia . () g N ’ Nt
khuéch dai thuat n © o
todn duge phan b6 ' / /
cho 2 nhinh diéy
khién thyristo va ra VY t
déu duge sa xung % .
nh& 2 tu dién C, va , N
Cy d€ dua t6i 2 |

mach khuéch dai ' _ .
Baclington. ‘Hinh 9.18: BS thi xung

N

I
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I
-
I
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O nhanh diéu khién thyristo Th,, xung nhon xu#t hién & diém (5) trong
‘mira chu k¥ 4m cfla ngudn (~u) (nira chu ky Th; bi phan 4p nguge) sé bj triét
tiéu boi diot Dy do thé diém b am. Diéu nay dim bao nhd chidu quén thit cdp
bi¢n 4p BA1. Khi T;, T,khod, xung 4m xuét hién & thit cdp bién 4p xung BAX,
s€ bi triét tieu bdi diét D, (hinh 9.18e).

O nhinh diéu khién thyristo Th;. xung nhon xu4t hi¢n & diém (6) trong
nira chu ky duong cia ngudn (~u) (nira chu ky Th, bi phan 4p nguogc) sé bi
trigt tieu bdi dist Dy do theé diém ¢ am. Khi T, T, khod, xung &m xuit hién &
thit cdp bién 4p BAX, sé& bj triét tiéu béi diot Dy (hinh 9.18e).

biot D, dung khép kin sic dién dong tu cim cha so cap BAX, khi T, T,
khod nhim bao v¢ cdc tranzito nay khoi qua ap. D, ¢6 chirc ning twong tur d6i
VoI cdce tranzito Ty, T,. ' :

Mach R - C diing béo vé céc thyristo

Dién dp xoay chiéu wrén phu tai PT 6 dang nhu hinh 9.18g. Dang dong
dién PT phu thuoc vio tinh chat tai,

Sods 2

Hinh 9.19 1a so d6 diéu chinh t5¢c do ciia dong co moét chiéu (D) kich vir
- doc 1ap bing cdch thay ddi dién dp mot chiéu U dit vao phdn tng dong co qua
chinh hru 3 pha hinh tia c6 diéu khién.

So d6 gém cdc khéi (hinh 9.20):

- Khoi BB va DK : So dé ¢6 3 khosi
giéng nhau tuong tng véi 3 pha (KDK,,
KPK,, KbK.,), vira 1am nhiém vu déng
bo, vira lam nhiém vy tao xung dién
khién (hinh 9.19 chi v& chi tiét KDK,).

- Khéi CL : tao bdi 3 thyristo Th,,
Thy, Thy  mic theo o d6 chinh luu 3’
pha hinh tia cé diéu khién. Dien dp
chinh hwu dugc san bing bdi cudn
khéng CK. '

Hinh 9.20 : So 46 khoi mach phdn héi

- Khdi phan héi 4m t6c d9 (nhim dn dinh 16c do dat) gém mdy phit toc
FT n6i cing tryc v6i dong co D lam nhiém vu cam bién tdc do déng ca D
qua di¢n dp u,, phét ra ty 1& v6i t6c do dong co. Tin hiéu phan héi duge chinh
ltru qua CL; nhim giir dac tinh phin héi am trong trudng hop dong co quay
nguoc,
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Hinh 9.21 : Mach phdt xung diédu khién diing TCA 780
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-Khéi so snh : 1a khudch dai thuat todn dé so sanh tin hieu dat (16c do)
nhd VR, v6i tin hiéu phan héi am téc do. Tin hiéu ra 1a tin hiéu diéu khién
dua vao khéi DK dé tao xung mé trang dng véi géc mé o,

Gia sir ban ddu cho P 1am viec & e do ®, (thong qua dién dp chi dao lay
trén VR,). mach tao xung sé& tao ra xung md «,. Do nguyén nhan nio dé, t8c
do clia dong co D thay déi. Sy thay d6i nay phan dnh qua dign 4p mdy phat tdc
FT, qua CL,. Di¢n 4p nay dua t6i khugch dai thuat todn so sanh véi dign ap
CD. Sy sai lech nay duoc khuéch dat Ién va dua vé ddu DK ciia mach 120 xung
lam thay déi géc mé a, tic 1 thay déi dién dp chinh luu dat vao dong co D,
gilt cho dong co ¢6 tdc do 8n dinh nhur t6c do da dat.

So do 3. Mach diéu chinh dien ap xoay chiéu dé€ didu khién nhiét do 1o
dién trd 3 pha (hinh 9.21).

So d6 diing vi mach TCA 780. Pay 1a loai vi mach phae hgp thuc hién 4
chife nang : tao dién 4p dong bo, dien dp rang cua, so sdnh va tao xung ra. Géc
m& o c6 thé diéu chinh tir 0" + 180", '

Céc thong s6 chi y&u cia TCA 780 1a

- Dién dp nuoi : 18V;
Us

- Dong tieu thu : 10mA; .
Deé g - . Z\ /\ i
- Dong ra : S50mA,; 0

- Di¢n dp ring cua cue dai ; 16V: Uso

- Tu néi chan 10 : C=0,5uF; U-ﬂ e ; T2
. 15 Ho! ! ! .: ) .:

- Dién 4dp diu khién (vao chan o |—l - [ : it
10,5+ . u P ! |
11):0,5+ 16V; | 1; : 0 | | 1 e

- Dong déng bo (vao chan 5) :
200pF;

. ' : . Hinh 9.22 : Gidn d6 xung evia TCA 780
- Tdn & xung ra : (10 + 500) Hz. ' . - :

Gian d6 xung clia TCA 780 nhu & hinh 9.22.

Nira chu ki duong cla ngudn, chan 15 xudt hién xﬁng duong; nira chu ki
4m cua nguén, chan 14 xudt hién xung duong. Cic xung nay dudc dua 16i diéu
khién mé cdc thyristo trong {ing clia 1 pha. ' :

Sodé 4

Mach s& dieu khién thyristo diéu chinh dien dp xoay chiéu cdp cho phu tai
3 pha (hinh 9.23),
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Ry

DZ Te
1
c, % Rs
T 7 NOR, NAND,: NAND,

b) <)

Hinh 9.23 : So dd diéu chinh dién dp 3 pha

Phu tai méc hinh sao dugc cdp dién 4p xoay chiéu ti¥ ngudn 3 pha cé day
trung hod (A;)va dugc diéu chinh dién 4p nhd 3 cap thyristo mic song song
ngugc. Ba khoi diéu khién cho 3 pha gi6ng hét nhau.Tai cyc bazo cia T, (diém
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. 1), trong méi nira chu ki ciia nguén thit cip bi€n 4p (BA) c6 mot xung 4p duong
hinh sin (hirh 9.24a). T4n s6 xung 13 100Hz. Tranzito T, thong khi dién 4p xung
hinh sin 16n hon dién dp ngudng BE cia né (= 0,5V) va T, kho4 khi Xung 4p gin
v& 0. Lic T, kho4, trén colecto T, xufit hién xung hep véi bién do x4p xi dién 4p
nguén + a (diém 2). Xung &p ndy dit vao ddu vao R ciia bd dém CT dé b6 dém
bit ddu dém xung cao tdn (XCT) cép bdi khéi phét xung cao tin (hinh 9.23b).

u

Khéi phit xung ®
cao tin 12 bo da hai
tao bdi 3 clng 0
NAND; + NAND,, tu @4
C;, R\; va VR. Tén s6 -
XCT xdc . dinh béi 0 : ' -

64 xung

bi€n tré VR va thay ® 4 cr
déi tir vai kHz dén ' 'm ”” m '”
hang MHz. Khi ddu .

vao R clia bo dé€m CT ® .

"¢ xung thi ddu vio — : -
b0 nhé NOR, ciing .
¢0 xung, con ddu vio -

bo da hai 6kHz (dlém BKThY BKTh2 BKTh DKTh2
4) tao bdi cdc céng

NAND, + NAND, cé

101 A

Sau khi dém 64 Hinh 9.24: Gidn d6 xung theo thoi gian cia so dé hinh 9.23

e Sl
[p—y sty
i

jap— mtled T e

Chum xung f = 6 kHz

xung cao tdn, ddu ra 2° c¢6 mic 16gic 1 va mitc nay dit vao céng NOR, clia bo
nhé. Pdu ra b6 nhé chuyén lén mitc l6gic 1 va t6i bo da hai 6kHz, cho phép b6
da hai nay phdt xung (diém 5). Lic ndy, bo dém CT ngimg dém XCT. Chim
xung tir b0 da hai 6kHz phét ra dugc phan thanh 2 kenh diéu khién cap
thyristo méc song song nguoc. Truéc khi khuéch dai, xung dugc sita nhd cic
tu C, va Cs. Xung khong d6ng bo dugc khir bdi D, va Ds.

Dong trung binh méi pha qua tai phu thudc vao géc md o, nic 1a phu
- thudc thoi gian d€m 64 xung & b6 d&ém CT. Thoi gian nay quyét dinh bdi tin
s6 XCT. Do vay, thay d6i tdn s6 XCT & bo da hai XCT nhd bién trd VR s&
thay déi dugc géc mér .

Mach ¢6 bio vé& qud dong dién nhe céc role dong di¢n circ dai & cdc pha.
Khi bj qud dong, ti€p diém RD (hinh 9.23b) s& déng lai. Trigo R - S tao boi
NOR; va NOR, ¢6 miic I6gic 1 & ddu viao S va diu ra n6i v6i LED s& c6 miic
logic 1 vi LED sédng, bdo su c6, déng thdi ddu ra dio néi véi NAND; c6 mifc
mifc 16gic 0. NAND; 1a kho4 dien tir s& cht XCT t6i b6 d€m CT, ngig mé& cic
thyristo. \
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Sau khi su c6 dugc gidi quyét, hé duoc khdi dong lai nhdy 4n nit M dé tao
xung mé khod dién tr NAND; va duy tri mirc logic 1 nay nh& trig6 R - S
(NOR, va NOR,).

Khi hé c¢6 phin héi (Am) thi tin hieu phan héi Uy, dua vé diéu khién
tranzito trudng FET d€ didu chinh dién tr& mach VR - R,;, cling 1a diéu chinh
t4n s6 phit XCT. N€u hé khong c6 phan héi thi céc diém S - D duge néi tit.

Mach nay cho phép diéu khién céc thyristo ¢6 ddng t6i vai trim ampe.

CAU HOI CHUONG 9

1. Xung diéu khién thyristo phi d4p iing nhitng yéu cdu gi ? Yéu cdu nao
12 quan trong nhét ?

2 Mach diéu khién thyristo thong thu?.mg bao gbm cdc khdi gi ? Neu chife
ndng cla timg khdéi.

3. Giai thich nguyén 1i diéu khién thyristo chia cdc so dé 1,2, 3, 4.
4. Hiy néu nhan xét nhiing diém khéc nhau va gifng nhau cllasgd6 3 va 4 ?
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Chuong 10
CAC BO BIEN TAN

10.1. KHAI QUAT VE CAC BO BIEN TAN

Céc bo bi€n tén la thiét bj bign déi dong di¢n xoay chiéu & tan s6 nay.
thanh dong dién xoay chiéu & tdn sé khdc.

Dién dp ra cha cdc bo bién tén ciing c6 thé thay déi khic véi dién 4p
ludi cap vio bo bi€n tdn, tuy theo tin s6 cipra.

Céc bo bién tin duge s& dung rat rong rdi dé diéu chinh tron t6c dé

dong co.

Céc bo bién tdn chia thanh 2 loai chinh

1. B bién tan gidn tiép (b(f)-'bié'h tdn doc 14p - autonom inverter)

Trong bo bién tdn
nay, dong dién xoay
chiéu ddu vao tdn s6

f, dugc chinh luu

thanh dong dién mot
chiéu (tdn s6 f = 0),
loc r6i lai duge
‘(nghich luu) thanh
dong dién xoay chiéu
tn s& f, (hinh 10.1a).

bay 1a bo bién
tin dugc ding phd
bi€n hon vi tdn s6 f,
hoan toan khong phu
thugc vao f, ma chi
phu thudc vio mach
diéu khién. Bo bién

cL F. NL
-U1 l'1 ! $ - "Uz -f2
22— = T ~f2
CL
e ———5
"'U1 ar1 ! -Uz nfz
Z— 2

Hink 10.1 : Cdu triic b6 -bién tdn gidn 1Hép (a) va triec tiép (b)

tdn gidn ti€p cdn goi 1a bo bién tin c6 khau trung gian mét chiéu.
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2. Bo bién tén truc ti€p (bo bi€n tdn phu thudc - cycloconverter)

B¢ bién t4n tryc ti€p 12 bo bién tAn bién déi thing dong dién xoay chiéu tan
s6 f, thanh tdn s6 f, khong qua khau chinh Iwvu (hinh 10.1b). Do vay, phu tdi cé
thé trao déi nang luong véi ludi mot cach lién tuc, hiéu sudt bo bién tdn cao.

B¢ bién t4n truc ti€p thay d6i tdn s6 ra khé khin va _tﬁn s6 ra f, phu
thudc vao tdn s6 vao f, (f, < f,).

10.2. BQ BIEN TAN GIAN TIEP (hay bé bi&n tdn ddc Iap)

So d6 chic ning clia bo bién tdn gidn ti€p duge bidu thj trén hinh 10.2.
Tuy theo tinh ch4t

ngudn mot chiu sau chinh f CL . NL
lrtu ma bo bi€n tdn gidn ~Usfs "] a2
ti€p chia ra lam bo bién tdn ,

gian ti€p ngudn ap (ding tu
dién) va bd bién tdn gidn '
ti€p ngudn dong (ding BK
cuén cam).

 V6i bo bién tin gidn
ti€p ngudn 4p thi dang dién ' . o
4p cla ngudén mot- chiéu Hink 10.2 : 8¢ 44 chitc ndng bé bién tdn gidn 1iép
xdc dinh dang dién 4p ra trén tai, con dang dong dién ra trén tai phu thudc
tinh chat ciia tai (phu thudc cdc thong s6 cha tai). -

V6i bo bién tdn gidn ti€p nguén dong thi dang dong dien ciha ngudn mot
chiéu xdc dinh dang ddng dién ra trén tdi, con dang dién 4p ra trén tai phu
thugc tinh chét cha tdi. - '

Xét mot s 46 bo bién tdn 3 pha nguén 4p ding tranzito (hinh 10.3) ;-
- Chinh lwu 13 3 pha hinh cfu cé didu khién (xem chwong 4) véi tu loc C tao

u

CL . F *

N IESEERT

Rgiiaiieiie

2 l!'b i
I A A 1
I zl z!‘l zﬂ I
I ﬁ [l] |
L e N ____F PTf

Hink 10.3 : So 468 bo bién tdn gidn tiép 3 pha ngudn dp
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ra ngudn 4p mot chiéu c4p cho bd nghich luu gém 6 tranzito. C6 thé thay -
cic tranzito bing thyristo. Tai 3 pha c6 thé mic hinh sao hay tam giéc.

D€ tao ra dien 4p 3 pha & ddu ra léch nhau %E , bd diéu khién PK (hinh

10.2) phéi phan ph6i cic xung d¢ céc tranzito din dong trong timg phén clia
chu ki. Thong thudmg cho cdc tranzito din dong trong 1/2 hay 1/3 chu ki

(twong ung v6i khoang din 1a © hay —2-3£ ).

Theo so d6.din, cz_ib tranzito & hinh 10.4a tng véi khoéng dan = thi tai
bt cif thdi diém nao ciling ¢6 3 tranzito din va cif 60° lai ¢6 sy chuyén mach.

T d6, trong khodng [O+§J, mach tai mic sao & hinh 10.3 dugc ndi vio

0 %2% 11:4-’.} 5—;- 21 7-3-8% Ix
0° .8 120° 180° 240° 300° 360° 420° 480° 54¢°
I I I .1 T I I 3T
T106322356T764332 8)
Tz
Tsa
Ta
Ts
a)Te
Ua
b) - =~
. I} i L
f
Up.
I _
L] P . -
t
Ue
‘ o
" —LI

Hink 16.4 : So 46 ddn cia cde tranzito & hink 10.3 va dang di¢n dp trong truong hop
: ) khodng dén 1a =
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nguén xoay chiéu nhu hinh 10.4e. C6 thé thay trong khodng nay :
Ua=Ub=%U=U¢=Uz¢,Ub=Uzb=—§U | |
Nhu vay, & moi thdi diém déu c6 mot pha tai n6i ti€p véi 2 pha tai con
~ lai mic song song nhau (hinh 10.4f, g). |
Suy luan twong ty cho céc khoang ti&p theo (ing véi 60° mot), ta c6 db thj
~di¢n &p ra nhw hinh 10.4b, ¢, d. D6 1a nhilng dién 4p xoay chiéu dang bac thang.
Dang dong di¢n (d6ng pha, nhanh pha hay cham pha so véi dién 4p)
tuy thudc vao tinh chit tai (xem muc 7.4.3).
Céc dist méic song song

ngugc véi tranzito 1a céc diot _ £ * i Lm
g_.

hoan nang lugng. .

So d6 b bién tdn & hinh 10.3
dong bo chinh liu ¢6 diéu khién -3
dé thay d6i dién dp ra. Bo bién
tin c6 thé ding b chinh luu
khong diéu khién (hinh 10.5) T A A
nhung cdn c6 thém bo bién ddi . -
mot chiéu - mot chiéu d€ thay déi [, 1 o B¢ bién tdn voi chink huu khong diéu -
dién dp sau chinh lwu. S0 46 NAY  4hicn va b bigh ddi mor chiéu - mot chivs
c6 nhiéu khiu bién d6i nén hieu '
sudt kém hon va thudng sir dung & tai cong sust nhd (duéi 30kW).

MC-MC

] ®

&

10.3. B BIEN TAN TRYC TIEP (hay bé bi&n tdn phu thudc)

Céc bo bi€n tan trye tiép s& trye ti€p bin d6i dién 4p u,, tdn s6 f, thanh dien
4p xoay chidu u,, tdn s6 f, khong qua khau chinh lvu thanh dien ap mot chiéu,

=

Hinh 10.6 : S0 46 b¢ bién tdn tryc tiép 3 pha (hink tia)
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Tén 56 £, luon nhd hon hoc bing f, nen thi ciia bo bi€n tdn tryec tidp -
thudng 12 dong co xoay chidu 1am viéc & t6c do thap.

v
} &
- P
—1 -
B R
1H— i
———— i
i Za Zy Z,
¢ — -—
I PT

Hinh 10.7 : S0 d6 bo bién tdn tryc tiép 3 pha (hinh cdu)

So 46 g6ém 3 pha dién 4p ra (hinh 10.6). Mbi pha tao béi mot so dé ma
vé nguyén tic chinh I so 46 chinh lwu c6 dio chiéu, gém 2 chinh lvu 3 pha
(hinh tia) nguge chiéu nhau. C6 thé thay clu chinh lwu hinh tia thanhk hinh
¢du nhung khi d6 s6 thyristo s& tang gdp 2 (hinh 10.7) va mach diéu khién
s& phitc tap hon. Khi ding phuong phép diéu khién riéng s& khong cin cuon
khéng can bing (hinh 10.7), cdn khi ding phuong phép diéu khién chung thi
cdn ¢é cudn khing can bing (hinh 10.6).

Xét dién dp ra cita pha a tren so d6 hinh 10.6. Hai nhém chinh lyy

Hinh 10.8 : Dang di¢n dp ra I pha J so 48 hink io6
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thyristo hinh tia N, v N, méc song song ngﬁqc 5€ luan phién nhau lam viéc
nén trén 1 pha tdi c6 mot dién 4p ra xoay chiéu ma d6 16n va tdn s6 cia dien
4p phy thugc vao quy luat diéu khién. Quy luat nay Ia :

- Nhém thyristo N, cung cép cho tii dong dién dwong.
- thm thyristo N, cung cép cho tii dong dién am.
- Céc g6c md «, va o, phdi thod min &iéu kién :
o+, =%
d€ dam béo gi4 tri dien 4p trung binh & ci 2 chiéu Ia nhu nhau,

Khi nhém N, 1am viéc & ch€ d6 chinh liu thi nhém N; l1am viéc & ché 4o
nghich liru. Sau 46, (ng véi nita chu ki tiép sau ciia dién dpra, N, lam viéc &
ch€ d6 nghich liru, cdn N, lam viec & ch€ 46 chinh ivu. Qué trinh nhur vay ci
ti€p dién.

LIk [__u_| e
RIS

%
ORXRKK

9
AV AVAQ.

v
X7\

2)

|‘ | 1
- ‘ ,QA.-q X
DAPRXIRIOOCKHXN)

A

‘,V‘ XX

Hinh 10.9 : Dang dién dp ra 1 pha d so 46 hinh 107

" Hinh 10.8 ia dang dién dp ra mot pha Wng véi tii thudn tr& & so d6 hinh
10.6 ting v6i s6 14n chuyén mach tir thyristo niy sang thyristo khéc ciia so
d6 trong mot chu ki 12 p = 3 v 56 chdm sin ¢6 trong nita chu ki dién 4p ra 1a
n = 4. Tén s6 dién 4p ra tfnh theo : :

XK
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f, = (10.1)

fy
2(n-1
1+ ._(n_)_
P
Hinh 10.9 1a dang dién 4p 1 pha ra clia so d6 bién tin phu thudc ding so
d6 cau (hinh 10.7). 3

10.4. CAC BQ BIEN TAN THUGNG GAP

Trong thyc t€, cdc bo bién tén thudng dung dé diéu khién téc do quay
ciia dong co dién xoay chiéu thay déi tron theo tin s6.
Cic bo bién tin sir dung trong thuc t€ rat da dang, c6 chitc ning khac

L2 & v \,?
LU L3| U W+ e~
S o e S
pPepossssos

a)

i d)

Hinh 10.10 : Hinh ddng bén ngoai mét sé loai bién tdn a) Micromaster 420 N
b) Commander ; c) Midimaster ; d) 3G3JVIMV
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e) f)

Hinh 10.10 : Hinh ddng bén ngoai mét s6 loai bién tdn : e) VF - 59 ; f)VF - A7
nhau tuy theo muc dich sir dung, tinh chét truyén dong. Ching dugc san
xudt tir céc hang & nhidu nudc khac nhau. Cdc bo bién tin déu c6 bang phim
didu khién vA c6 man hinh hién thi bing tinh thé 1éng (LCD). Bang phim
diéu khién cho phép cai dat cic chic nang cia bo bi€n tdn, thiét lap cdc
thong s6, ch€ do 1am viéc clia dong co, dat cdc ngudng bao vé dong co va cb
thé bdo cdc 16i xay ra.

So dé néi day giita bo bién tdn véi dong co va cich thitc cai dat ch€ do
diéu khién, 1am viéc ciia bo bién tin ciing tuy thugc timg hing san xuat. Dé
sit dung bo bién tin, cdn phai xem tai li¢u huéng din cha hang. Hinh 10.10
12 mot s6 loai bién tdn.

10.4.1. Bién tan Lenze 8201 + 8204

Céc théng s6 chinh ctia bo bién tin Lenze 8201 + 8204 dugc cho &
bang 10.1. :

Bdng 10.1
LENZE ' 8201 | 8202 8203 | 8204
Nguén cap (V) : 190 + 260 (45Hz +65Hz )
Dong cap (A) i ;
- C6 cudn cam loc 4,2 7,0 12,5 17,0
- Khéng c6 cuén cam loc |, 5,0 9,0 15,0 -
Céng suat ra (kVA) 1,0 1,5 i 3,6
Dang dién ra (A) 2.6 4,0 7,0 9,5
Doéng dién ra cuyc dai 3.9 6,0 10,5 14,2
trong 60s (A)
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oo

Bién tin Lenze
8201 + 8204 c¢6é hinh s
ding mat truéc nhu
trén  hinh 10.11.

So 46 n6i day

1
nhu  hinh  10.12.

-
O
|
oo of [A] =
Nguén cadp cho bd . PRG
bién tin [ nguén ﬁﬁ ]
xoay chiéu 1 pha (L,
- N) hodc (L, - Ly)
tuy theo dién dp luéi,
sao cho dién dp didu
vio ndm trong giéi - . _ _
han (190 <. 260)V. Hinh 10.11 : Hinh dang b bién tdn Lenze 8201 + 8204
a) Mdt trudc ; b) Mdt hién thi

FAKZ  OVLVIMAXDBTEMP

="

L1

N(L2)

al 3

i —=
e[ Tefredorled =333

Hinh 10.12 ;: So 48 néi ddy bo bién tdn Lenze




Trong so d6 c6 : clu chiy F, va F, ; céng tic to K ; nit &n khéi dong va
dirng Stop ; cdc cuodn loc Z,, Z, ; mach phanh Z, ; dién tr& mach phanh RB va -

ti€p diém bio vé Tye.

Mo dun didu khién
¢6 mat hién thi LCD

véi 5 chit s6 va 6 phim

in chitc niing (hinh
10.11b).

- Phim PRG : Bién
déi chic ning thanh
ma vi nguoge lai,

- Phim SH : Bién
d6i ma ra thong s6 vi
. nguoc lai.

- Phim A : Ting
gi4 tri hién thi.

- Phim V : Giam
gid tri hién thi.

- SH +A : Ting
nhanh gi4 ¢ri hién thi.

- SH +V : Gidm

nhanh gid tri hién thi.

- Phim STP : Kho4
bién 14n.

- Phim RUN : Bi&n
tdn lam viéc.:

Hinh 10.13 trinh
bay cdch n6i mach
dién khién khi ding
nguén cap trong (a) va
khi ddng ngubn cép
ngoai (b).

82xx T
o
1071 Thotst
PE[:I T[T [la[olelsle]
a)
B2xx
o
. B——

LINARNRLLLL

- |Pe[ ] 7] o] o [ kaof ki wnq] Im]mlal]a'alm_‘

L ] LT T

R |

b)

12 + Xv

Hink 10.13 : S0 dd néi mgch didu khién :
a) Vi ngudn cdp trong ; b) Vi ngudn cdp ngodi

10.4.2. Bi¢n tin Toshiba VF - §7

Hinh 10.14 12 hinh ddng bén ngoai cia bién tdn Toshiba VF - §7.

Bién tdn Toshiba VF - 87 c6 loai sir dung dién luéi 3 pha 200V, 3 pha
400V va 1 pha 200V. Loai 3 pha c¢é cOng sufit tdi 15kW. Loai 1 pha c6 cong
_sudt t6i 2,2kW. Céc thong s6 chinh clia cée bi&n tdn Toshiba VF - S7 dugc

cho & bang 10.2.

265



(Toor ora Busyy piy) Hgyw 0+
(9 08 = GIATY 65 108 = wIA ; oA Bueyx on) 5aa (o) - o) $5 UBL 18D ngiy uy)
U (01 + 1) : reobBu de 190
509 Buoy %06, 19} gnb anp
{0452 + 401 - p) 1€P o0 By QS UR G0 F 1 M Bupn) jeg
{0608 + 501 - D) 18D 9510 &y 98 UR %10°0 ¥ 95 180Gy 98 Ug) y29) g
zH {0zg + g'n) BIOS ugj
T w%gE ZH 09/0S ‘%01 ¥ D¥A (0¥ + 002) eyd | ADOZ eyd | >
%S ¥ ZH 09/0S ‘%01 ¥ OVA (00b + 0ge) 2yd £ AOOp eyd ¢ m,m.
%S ¥ ZH 00/0S ‘%04 T 2YA (087 + 022) eyd ¢ ADOZ eyd ¢ i
- - - - - dezoz | dst0z | di002 | dvooz d200z S4S-4A- AOZ eyd )
d0Sy | dOiie | dssov | dssor | Zeow | gzzon dSLov | dzoop - - 1847~ Ao0p eudg | &
d0Ste | doLlz | dsz0z | dssoz di80Z | dZ202 | dSi0z | dz002 drooz - 48-dA - ADOZ eyd a
&L 1! g2 §'s e 44 §'t §2°0 b0 z0 (M) &1 38ns Bugg
A0GZ Byd | / AQOY BYd € 7 AGOZ BYd £ _ orA dg udip ko
Z°01 Supg




[T owm L

CHARGE

RUN .
\-"EC MON
vee [ 6000 Juon -

e il ]
888 i |

Flr cq i Ipp CC’FHIFW F ’- F
LA [FIB JFiC ﬁ#

9
JETEEE \
sRlweREetle) | | | ]

) I i

-
VF .- 57
TPH 200 O.75kwW
1 A
/& %
1 A\ paneer
O ' o1l

Hinh 10.14 ; Bié’n tdn Toshiba VF 57

So d6 néi day nhr hinh 10.15. Nguﬁn cfp cho bién tdn 1a tuy theo kidu
bi&n tin.

Nguén cdp ndl vao booc R, T (1 pha) hay R, S T (3 pha). P4u ra dong
cola U, V, W. Dién tr& him dong nang BR néi véi booc PA, PB. Cudn
khéng L n6i v6i PO, PA. Cdc booc néi dléu khién 12 :

. - P24 : Ddu ra 24 VDC (dong cyc dal 100mA). dimg cho céc role.
- OUT1 : Pdu ra colecto hd (cuc dai 50mA), tdc dong & t6c 46 thap.
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. - OUT2 : D4u ra colecto ha (cuc dai 50mA), tic dong khi ‘hoan t4t gidm
t6c hodc ting téc. ' .

- CC: Cyc chung.

- PP : Bdu ra c4p nguén cho chiét dp dit tin s6 (10VDC) 6 thé tir (1 +
10) kQ. Chon 3kQ.

- VIB : Ddu vio tin hieu dat tdn s6 (0 = 10 VDC).
- 1l : bau vao tin hi¢u dong dat tdn s6 (4 + 20) mADC.

L 8R
e o W N
R ™
/L PO PA PB

— R/U usTe |
~3 — 1 sz ViT2 |
—_—{ Tis WiT3 1

VF - 87 _

&
H
" n -
2[afz

6001 55— | o ouT1 CAC ROLE
T6CR02 53— ¢ o, ouT2 1 BAU RA
PATLAN b 55 oo ]

cc

P24 1

FM j % D TAN SO KE/AMPE KE

m L

| eyl

o C+1WDC
0+1WDC 4 +20maDc

Hink 10.15 : So 46 noi ddy cila bién tdn VF - §7

- VIA : P4u vao tin hi¢u 4p dat tdn s6 (0 + 10) VDC.
- FM : P4u ra n6i véi tdn s6 k& hay ampeké : tin hiéu fu'o‘ng tw(O=+1)
- mADC; (0 + 7,5) VDC. '

- FLA, FLA, FLC : Céc ddu ra ti€p diém role bdo vé (tai thudn tré 250
VAC - 2A hay 30 VDC - 2A ; tdi cdm khéng : 1,5A).

- F : Ddu vao diéu khién chay thusn.
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- R : D4u vio diéu khién chay ngugc.

- RST : Ddu viao reset (dat 1ai).

- 81 : DBiu vao diéu khién chay vdéi t6c 40 1 dat rude.
- S2 : D4u vao didu khién chay véi t6c 4o 2 d3t trude.

Modun diéu khién cé miit hién thi vdi 4 s6 v 6 phim 4n chifc ning
(hinh 10.14),

- RUN : Khét dong, dén RUN sdng.
- STOP : Dimg, d&n RUN tit.
- UPA,DOWNYV : Tang, giam tén s6 trong thdi gian thao tdc.
- MON : Kiém tra.
- ENT : Nhap dit lieu.
Trén mit modun diéu khi€n cdn cé mot chiét 4p ma khi d&n phia trén

chiét ap sdng thi c6 thé thay déi tdn s6 bing chiét 4p nay.
CAU HOI CHUONG 10

1. Th& nao 1a bo bién tdn ? C6 mdy loai bién tdn 7 Chiing khic nhau th&
nao 7 . '

2. Nguyén li 1am viéc cha b bi&n tdn gidn tiép.
3. Nguyén li 1am viéc clia bo bi&n tdn truc ti&p.
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. Chuong 11
CAC BO PIEU KHIEN LAP TRINH BUGC (PLC) VA
UNG DUNG

Trong K1 thuat diéu khién ty dong trudc day, viec diéu khién cdc thiét
bi, mdy méc¢ nhd cdc phdn tir didu khién lien k&t véi cdc phan tir chuyén
mach bing day ndi theo mot chite ning nhat dinh m& mach cdn thuc hién
véi mot so d6 ndi day wong tng. Khi cdn thay déi mot phdn chic nang cia
b6 diéu khién thi phai thay déi lai cau tric cling nhu néi day lai theo so 4d
mdi. Cong viéc nay thuong 1a phic tap, t&n kém, mit thdi gian va phai
thém bét thiét bi.

Ngay nay, ki thuat didu khién ty dong sit dung ngay cang phé bién cic
bo diéu khién 1ap trinh duge (goi tit 12 PLC - Programable Logic
Controller). Chitc nang ma bd diéu khién cdn thuc hién duge xdc dinh bdi
mdt chuong trinh duge nap vac bd nhd clla PLC. Cic thiét bi ngoai vi (cam
bi¢n, nidt bdm, cong tdc nhay, cong tic to, d&n tin hi¢u...) déu dugc ndi vdi
PLC. Khi cdn md& rong hay thay déi chitc nang clia bo diéu khién, chi cdn
thay ddi chwong trinh trong b6 nhé nho lap trinh lai. Tinh mém déo va kha
ning mé rong cdc ing dung 13 wu diém néi troi clia PLC.

PLC thyc chét 12 mot méy tinh cong nghiép duge gén tryc ti€p tai mdy
san xuat, da dang vé chiing loai, do nhi¢u hing san xuit 3 nhidu nudc khic

. nhau.

11.1. CAU TRUC CO BAN VA NGUYEN Li HOAT DONG CUA PLC
Cédc PLC déu ¢6 cau triic co ban, gom cdc khéi (hinh 11.1) :
- Khéi xit I trung tam (CPU - Central Processing Unit). Trong kh6i nay

-~ ¢6 bo vi xir I, bd nhé. Bo vi xir If véi cbng glao ti€p diing cho viéc ghép néi
vai PG (Programmer) 12 b 14p trinh. '
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- Khéi ddu vao (hoic ghép nhiéu khéi ddu vao).
- Khéi d4u ra (hoic ghép nhiéu khéi ddu ra).

- Khéi nguén : cip ngudn nudi cho céc khéi cia PLC.

cPU I l .
Kndi r bus
nguén H ; | bus
| I : 1T
B vixirly Khdi ddu vao
1

I

OEDPG

2050 nnnn
oooo
ﬂﬂﬂ
h=1

Hinh 11.1: So dé khoi ciia PLC

Bo vi xir 1i doc chuong trinh chia trong b6 nhé va kiém tra cdc ddu vao
dé xdc dinh xem ching ¢6 mang dién ap hay khong. Sau khi doc chuong
trinh, bo vi xir Ii sé dong mach hodc ngat mach cic dau ra khdc nhau.

Cac dudng tin hiéu ddu vio néi véi cdc khoi dau vao (méd dun vao), Cac
co cdu chdp hanh duge néii vdi cac khéi ddu ra (mé dun ra).

Maéi bé PLC bao gém nhiéu thanh phan dlén twr hoat dcng vdi dién 4p
‘céip ra tit kh&i nguén mot chiéu,

Chuong trinh diéu khién duge 1ap trinh bdi PG. Kh1 du‘cc no6i véi PLC
thi PG ¢6 thé chuyén chuong trinh vio b nhé cia PLC hoic sira déi chuomg _
trinh trong bd nhd. PG ciing cé thé duo‘c dung dé theo ddi hoat dong cla
PLC va xdc dinh 161 chuong trinh.
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Céc tin hi¢u vao - ra cla PLC 14 cédc tin hiéu s6. M&i d4du vao hoic ddu
ra déu c6 moét dia chi duy nhat.

Trong PLC, c4c s6 lieu dugc trao déi giita bo vi xir 1i v2 cde mo dun vao,
ra thong qua cic dudng truyén goi 12 bus. Mot bus gém nhiéu dudng tin hidu
song song va dugc ndi vdi nhiéu bo phan khéc nhau, He théng bus duge chia -
thanh bus dia chi, bus sé lieu va bus didu khién.

Khi bus dia chi c6 8 dudng thi chiing c6 thé chuyén déng thoi (hay
chuyén song song) 8 bit clia mot byte va dung lugng 12 2* = 256 dia chi. Néu
méot md dun ddu vao nhén duge dia chi clia né trén bus dia chi thi né s&
chuyén céc trang théi tin higu & ddu vio ctia né vao bus s6 lieu. Khi dia chi
dau ra xudt hién trén bus dia chi thi moé dun déu ra tuong dng s€ nhan s6 liéu
tir bus s§ ligu. :

Bus diéu khién s& chuyén céc tin hiéu diéu khién va theo d3i chu trinh
hoat dgng clia PLC. Qud trinh doc cdc diu vio thuc hién chuong trinh va
dua tin hieu dau ra goi 1a quét. Thoi gian quét 12 qua trinh lién tuc va tudn
tr doc ddu vao, ddnh gid, quyét dinh logic diéu khién va dua tin hiéu ra
¢hinh 11.2).

" Hink 102 : Chu trink quér

Dic di€m cla thoi gian quét 13 bo diéu khidn phan tng v&i ddu vao va
x If chinh xdc logic diéu khién nhanh hay chim: Thai gian cdn thiét cho
mot 14n quét thudng thay ddi tir 1ms + 30ms va phu thudc vao d6 dai cia
chuong trinh ¥ng dung ciing nhw cu li néi cdc thist bi ngoai vi véi PLC.
Ngodi ra, vi¢c diu hinh chuong trinh diéu khién ciing 1am tang them thoi
gian quét bai vi bo x{ If trung tam (CPU) phai giif trang thai cdc cudn day,
thoi gian déng cdc ti€p diém va thdi gian truyén din giita cic phdn tir.
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11.2. SO DO THIET KE MOT MACH DIEU KHIEN LAP TRINH

Tim hiéu cac yeu cu cba hé — : U

thdng didu khién
NGi cac thigt bi vao/ra

U : 1 véi PLC

Duyng luu dd chung cla ke J
théng diéu khién

Kiém tra day ndi
Ligt ke cac ddu vaolra tuong
ung véi cac dau vaofra clia : _| Chay thit chuong trinh
PLC . T '
Sia lai
phan mém

Chudng trinh
ding?

Phign dich luu 86 sang gidn
d4 thang

Lap trinh gidn dé théng véo) .

: . Luu chugng trinh
FLe N ' - - 7| wvacEPROM..

o U

Thay déi Ma phéng chuang trinh Sap xrﬁﬂicl:?é:ev:ﬁhong
churang trinh vé kiém tra phin mém :
Bang u
: &t thi
Chuang trink Két thic
dang?
18a-GT DignTG CN ' 293



Hinh 11.3 gi6i thiéu dang ngoai ctia mot s6 PLC dang sir dung & Viét Nam.

d)

Hinh 11.3 : Mt s6' PLC : a) S5 - 95U ; b) §7 - 200 ; ¢) §7 - 300 ; d) §7 - 400 ;
) COM - I;
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Hinh 11.3 : M¢t 56 PLC
fIMITSUBISHI

11.3. LAP TRINH CHO PLC

PLC thuc hién diéu khién mot mdy hay mot day chuyén sin xudt khi
dugc cung cdp mot chuong trinh 1ap ra béi nguodi st dung. Chuong trinh nay
dugc viét trén may lap trinh PG qua ban phim réi sau d6 dugc chuyén hoic
nap vao b nhé chuong trinh ctia PLC.

Mady lap trinh th€ hé mdi 12 nhitng hé mdy vi tinh v6i cdc bo vi xir 1If
manh. Mdy lap trinh c6 ban phim dé ngudi st dung dua vao céc lénh hoac
chuong trinh va mo6t man hinh dé theo ddi chuong trinh nap. Khi chuong
trinh da hoan chinh, mdy lap trinh s& dich chuong trinh ra mot ngén ngit ma
PLC c6 thé hiéu dugc (md mdy riéng) réi chuyén chuong trinh nay vao bo
nhé ciia PLC. Ma mdy chi diung trong PLC. Chuong trinh do ngudi st dung
thiét 1ap theo mot ngon ngit khéc, dé hiéu va dé thyc hién hon. Vi du : Ngon
ngit STEP 5 cho PLC clia hang Siemens (Dic), ngén ngir 1ap trinh cho PLC
cta haing OMRON (Nhat).

Chuong trinh dugc lap bang céch nhép tudn ty cdc lénh. C4c 1énh c6 thé
biéu thi bing cic phuong phép :

- Dang gian dé thang (LAD - Ladder Diagramm).
- So d6 kh6i hé diéu khién (CSF - Control System Flowchart).
- Danh sach lénh (STL - Statement List).

Dé hiéu so bo ciac phuong phap trén, ta xét vi du don gian sau dusi dang
khdi quat, duing PLC ho SIMATIC S5.

18b-GT DienTeCN . : A



Vidu:

So d6 didu khién khi cy K bing céc cong tic qua 2 mach néi tiép S,, S,

Ly I .
T

Hinh 11.4 : S0 d8 diéu khién khi cy K
va S;, S, mic song song
“nhau (hinh 11.4).

Dé lap chuong trinh
vao PLC, phai gin tuong
Ung cdc phén tir ddu vao S,,
S, §; va 8, vé6i cdc ddu vao
nao dé clia PLC va gin
phan tir ddu ra K véi ddu ra
cia PLC nhu béng 11.1.
Mach n6i céc phdn tir véi
PLC nhur hinh 11.5.

PLC
Input | Output
2
S, _
b |
S, . K
8
_._.\4________ Ngudn cap
' ¢cho K
h, [
Hinh 11.5 : 50 46 nsi véi PLC
.0 1.4 Q4.0
L i1 {
] A\ ) l
1.2 n3
L 1
! R

.-_—(END)—‘

Hinh 11.6 : Chuong trinh viét bdng LAD

Bdng I1.1 : _
Phan cdng | Phén tir Phin céng Phin t&
déu vac - diura '
1.0 S, Q4.0 K
1.1 S, | |
1.2 S,
1.3 s,
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Lap trinh theo gidn d6 thang (LAD) qua phim ciia PG thi trén man hinh,
cic dudng di clia tin hién dugc biéu thi theo hang ngang, 14n luot tir trén xu6ng
dudi (hinh 11.6). Day 12 kiéu lgp trinh duoc ding phé bich vi d& lam va gidn d6
dé doc vi trong ty mach role - cong tic to,

V6i kiéu 14p trinh theo so d6 khéi h¢ diéu khién (CSF), hé diéu khién
dugc tieu chudn hod qua ham l6gic. Céc ddu vao (cong tic) duoc v& & bén
trdi, cdc dau ra (co cfu chép hanh K) duge v& & bén phdi ki hiéu ham logic.
Nhu trén hinh 11.4, S, va §,, S, va S, tao ham 16gic AND, cdn 2 nhém S, S
va §,, S, tao ham l6gic OR. Chuong trinh viet béng CSF nhu trén hinh 11.7.

Kiéu 14p trinh the 3 theo danh sich lenh (STL) it phé bién hon va dugc
dung khi chdc ning thao tic khéng thé bidu dién dusi dang so d6. Trong
danh s4ch 1énh (hinh 11.8), céc 1énh s& duge bo vi xir Ii thuc hién. Trong dé
: A - mach AND ; O - mach OR. :

no— &
A 11.0

.1 —J >1 A 11.1
0

n2— g A 1.2

4 A 1.3
11.3 — — Q4.0 = Q4.0
Hink 11.7 : Chuong trink viét bdng CSF Hink 11.8 ;: Chuong trink viét bdng STL

11.4. LENH CO BAN

Cic lenh co bin dé 1ap trinh theo gidn 46 thang cda cdc loai PLC néi
chung twong ty nhau, Dudi day, xét PLC loai CQM1 ciia hang OMRON.

CQMt Ia PLC cho phép chon chc lénh chuong trinh tuong i réng rii
va do d6 cho phép dé dang 13p trinh céc qué trinh diéu khién phic tap.

Céc I¢nh co bin 1 khong thé thi€u trong hén hét céc chuong trinh. Mbi
lénh tuong ting v6i mot phim trén bo 1ap trinh.

-
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LD LD dé khéi dong timg mach hay khéi logic.

AND AND d€ mic n6i ti€p cdc ddu vao.

OR OR dé mic song song cdc ddu vio.

ouUT OUT 1a céc iénh ra & d4u ra.

NOT dang d€ déo (thuomg mé thanh thudng kin),

NOT  NOT c6 thé ding véi LD, AND, OR, OUT.

Z,
Q

" END

END ding khi ket thiic chuong trinh,
M TIM | Lénh diéu khién thoi gia;l.
CNT Lénh diéu khién bo dé’m;
HR Thiét 1ap cdc ro le luu giir.
TR Thiét lap cz’;c ro le tam thoi.
SET SET Chi thj van hanh céc bo ghi dich ...

. D& vao lenh nio thi nhén phim tuong dng. Riéng END duge chuong
trinh hod nhd nhén céc phim FUN, 0 va 1 lien tigp.

Vi du : Chuong trinh hod mach trén hinh 11.9.
- Phan cong cic ddu vao - ra nhr bing 11.2,

Bdng 11.2 ;
Phin céng | Phdn tir Phan céng Phén tir
dfuvao _ déura
00000 Nt Start 10000 ~Bongco M
00001 Nit Stop
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- Ciic phdn tirmach dwge n6i vao PLC nhur hinh 11 10.

statt:] | K L K L _ Input | Output

} I ~220V -

~220v

[
+1. 7 CoMm
Hinh 11.9 : S0 46 diéu khién déng cof.mﬁr Pha Hink 11.10 : So 34 ndi mach voi PLC
- Gian d6 LAD nhyg hinh 11.11. '
- Bang m3 nhy bang 11.3.

Bdng 11.3 ; . 00000 00001

Plachi | Manh | D ligu —] f-—

0000 LD 00000 - 40000

0001 oR 10000 _‘i l_

0002 | ANDNOT | 00001 . /
END)-—[
[ A\
0003 our 10000
0004 END (01)

Hinh 11.11 ; Gidn d6 LAD

- Luny:

- Céc l¢nh chi duge iy gitt trong bo nhé PLC sau khi di nh&n phim WRITE va
tat ca cdc chuong erinh phai c6 lenh END (FUN 01).

- D¢ xem céc lénh trong chuong trinh, st dung phim UP ARROW {mili t&n
1en T) hosc DOWN ARROW (mili tén xu6ng ),

- D€ chay chuong trinh dé luu gi¥ trong PLC, dat chuyén mach chon ché a6
RUN hosc MONITOR.

- D¢ goi lai mot chuong trinh, ki€m tra chuong trinh, ch2n va xo4 céc lénh...
ban doc cdn xem cic rj liéu rieng cita nha san xu4;

-

279



11.5. UNG DYNG CUA CAC BO BIEU KHIEN LAP TRINH

Ung dung cia cdc bo didu khién 13p trinh 4t da dang, tuy theo yeu c4u,
. tinh chat, 40 phitc tap clia chuong trinh diéu khién ma c4c hing sdn xuft cdc
b6 diéu khién 1ap trinh khéc nhau. Dugi day xét mét vai ing dung don gian :

11.5.1. Diéu khién den tin hiéu giao thong
- Xeét vi dy den tin hieu diéu khién giao thong & cdu met lan xe (hinh
11.12a) hoic & doan sira dudng (hinh 11.12b).

1258

— I Xanh
. — — =
N\ - / Chidu A

v/ . _ N\
%:‘ihg 2 _:'“ __:— __'2

Chiéu B

'_ )\ & o8
A‘& 4 % %% Aﬁ%xmgmém

Do '

£2n

&
=
il

Hinh 11.12 : Tin hiéu giao thong dudng mot lan xe di lai 2 chiéu

Thoi gian bat - tht dén nhu trén hinh 11.13 duoe gidi thich nhy sau -

Thoi gian thong xe t, clia chidu A hodc t; cla chiéu B tuy thudc vao
doan dudmg va luu lugng xe. Gia sit dang thong chjéu B (hinh 11.12b), dén
Xy sing. D& chufin b thong chidu A, cdn - :

- bén by sdng dé ditng xe chiéu B,

- Den b, ti€p tyc séng trong mot thdi gian nita dé xe chidu B d3 vao 1an
mot chiéu chay ra khéi lan mot chiéu (nhu hink 11.13 1a 15s).
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tA tn ta tn tA tn ts tn tA
30s 15 30s 158 30s 15s 30s 158  30s
f'_'“'—-\ﬁ-v_'_‘——\'_’-v_"———\"-&w'_kﬁf-‘_'v_k-—\

o

Chidu

A9 x, mr ;m& m

Chidu ' | Lo .
Xg — : WJ ! m SN

|
1
¥
|

Hinh 11.13 : Thoi gian bt - tdr dén X va D

Sau d6, d&n X, sdng cho xe chléu A chay. Bén Dy, sdng dé tiép tyc dimg
xe chiéu B..,

Chuong trinh LAD v& ma nhé nhu hinh 11.14 va bang 11.4.

Bing 11.4 :
Blachi | Lanh Dirligu | Bjachi { Lénh | Dir lldu
0000 LD NOT TIM | 001 0009 TIM 002
0001 TIM 000 ' # 0150

#0300 | 0010 LDTIM 002
{0002 [ LDTIM 000 0011 TIM 003
0003, TIM | 001 | # 0300
#0600 | 0012 LD TIM | 002
0004 LD NOT TiM 000 0013 | AND NOT TIM | 003
0005 | ouT 10000 |o0014 |oOuT - | 10002
0006 LD NOT 10000 0015 |LONOT =~ | 10002
0007 ouT 10001 foote |our 10003
0008 (LD 10001 | 0017 END (01)
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— I TiM 000> #0300
TiM 000
F TIM 007 #0600
TMO00 -
| .
Ly :
1 ~Cooor>
10001 _
— TIM 002) #0150
TIM 002

—Cmood
#0300

END

Hink 11.14 : Gidn 46 LAD didu khién tin higy giao théng
11.5.2. Diéu khién biing chuyén

PLC duogc ding d& kha; dong vi dimg cic dong co clia bang chuyén 3
doan. Bang chuyén chj chay khi c6 vat i (hinh 11.15). Khi cdc cim bign

- : Hinh 11.15; So d4 bdng chuyén
(sensor) & cudi bang taj
phat hién c6 vat e3j by Pdng 115

dong co kéo bang i ti€p  [“vao Teman] [ Ra | Phinta
sau chay. Sau d6, Timer - —
hoat. deng va dinh thes 00000 | s9 10000 [ w1
gian vit tai dlIOC chuyén 00001 82 10001 M2
qua khoi bang tii dé dimg | 00002 | 83 10002 | M3
bang tai. '

Phan céng ddu vao - ra (If/0) nhu bang 11.5.
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. Vén hanh :

- Bong co M2 c6 dién khi cam bién S3 phét hién ¢6 vat tai.

- Pong co M2 chay cho dén khi M1 c6 dién va vat tii ra khdi viing kiém
soat clia S2. : '

- Pong co M1 c¢6 dién khi cadm bi&n §2 phat hién ¢6 vac tai.
- Pong co M1 chay cho d&n khi vat taj ra khoi viing kiém soidt cla SI.
Gian d6 thang nhw hinh 11.16.

00002 T000 _
1?o|o1
1
OOOOI 1 T]OE1
|
=1 A1 10000 M1
10000
fL
11
10001 00001
] [ L TiMOoO| . 28
1 A #0020 - _
00000 T001 :
L b
I # —04000>
n4|ooo
L
[
040 00000 .
|?° i “TIM 001 og
t A1 #0020
. 00001
: H— 10002 M3
END{O1])

| Hinh 11.16: Gidn d6 LAD diéu khién bang chiryén
11.5.3. Piéu khién day chuyén dong g6i

Dé chay day chuyén (hinh 11.17), #n ndt M. Khi 46 biang chuyén hop
chay. Cim bién S2 ph4t hién cé hop thi bang chuyén hop ding vi bang
chuyén chuyén tio chay. B cdm bié€n (sensor) S1 d€m tdo qua bo dém
trong PLC. Khi dém duge 10 qua thi bang chuyén tdio dimg va bang chuyén
hop chay. Bo dém trd vé trang th4i ban ddu va qu4 trinh déng hop ti&p tuc.
Dimng todn b6 nhd &n niit D, ' ' :

283



Hinh 11.17 : Ddy chuyén déng 10 qud téo vao 1 hop
Phéan céng cdc ddu vao - ra nhu bang 11.6.

Bdng 11,6 :

Pduvao | Phdn tr
00000 Nat M
00001 Nut D
00002 Cé tao S1
00003 | Coé hop S2

Pdura | Phéntd
10000 | Bang chuyén tao
10001 [ Bang chuyén hop

Hoat dong theo thoi gian ciia cdc phdn tif nhu hinh 11.18. Ma nhé nhy

bang 11.7 va gidn ¢6 LAD nh

w trén hinh 11.19.

Bdng 11.7 ; \
Bjachl |Lénh D lidu | Bjachi | L§nh - ' Dt lidu
0000 [LD {00000 [ooc0s |LonoT 00003
0001 . | OR fot000 |oo0s |[cNT 010
0002 AND NOT 00001 #0010
0003  |ourT 01000 |o00t0 |LD 010
0004 LD 01000 . | 0011 OR NOT- 00003
0005 AND NOT 10001 | 0012 AND 01000
0006 ouT 10000 | 0013 - | OUT 10001
0007 LD 00002 | 0014 END (01}
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M
D
B#ng chuyén
hop
S,
Bang chuyén
tao
Sy
©1000) |

Start

1]

Stop

1
I
I
i
1

Chuyén hop

Cé hop

Chuyén tao

Hinh 11.18 : Gidn 48 thei gian vé hoat dpng ciia cdc phdn it trong ddy chuyén déng hop

00000 00001
|1 | b
[ A1
01000
| L
11 B
01000 10001.
[ |k
A Al
Hé
1] CNT
outJ)/oa
| 010
AT
~ CNTO10 01000
|1 [ |
[ 11
00003
[ b
A1

#0010

{_10001 )

"END

Hinh 11.19 : Gidn 46 LAD déay chuyén déng hp

285



11.5.4. Diéu khién Robot

Robot tay may cong nghiep ding trong nhiéu xi nghiép ty dong. Robot
nhu trén hinh 11.20 ding dé nhit vat phdm trén bang chuyén A va dua sang
bang chuyén B.

chuyén B

chuyén A

Hink 11.20: Tay mdy cong nghigp
Qua4 trinh thao tdc nhu sau :
- Sau I¢nh khéi dong, tay mdy quay theo chiéu kim dbng hé,
- Khi quay dén vi trf vat phdm trén bang chuyén A, tay may sé kep ldy vat,

- Sau khi kep vat, tay mdy quay nguoc chifu kim déng hé € dua vat ]
sang bang chuyén B.

- Khi quay dén bang chuyén B, tay m4y nha va dit vt Ién bing chuyén B.
Luu d6 hoat d9ng chia tay m4y nhu trén hinh 11.21.
Phan cong cac ddu vao - ra nhu bang 11.8,

Bdng 11.8 : = o _
D8uvao | Phén ' Diura | Phén ti
0000 SB 10000 | SOL1t, quay thuan
0001 LS1 10001 | SOL2, quay ngugc
0002 LS2 [ 10002 {soL3 _
0003 LS3, kidm tra vat " o003 Baing chuyén A
0004 PH1, phat hién vat
0005 Nut ding
0006 Niit phuc hai
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Nt

Khéi ddng SB
bi 5}’{/

Bing

Tay may quay
theo kim ddng hi

Sai

B&ng chuyén A dimg
Tay may kep véat

LS3 déng?

~ Bung
—
-Tay may quay

nguge kim ddrg hd

Sai

Sai

LS3 dbng?

Bang

Hink 11.21 : Luy d8 hoat d6ng cia rébdt céng nghiép
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CAU HOI CHUONG 11 |
1. Thé nao1a bo diéu khién 14p trinh dugc?

2. So sdnh wu, khuyét diém gi_ﬁa mach diéu khién néi "cing" ding céc
khi cy diéu khién va mach diéu khién diing PLC?

3. Céu tnic mot bo PLC?
4. Néu thi tyc thigt k€ mor mach diéu khién 1ap trinh.
5. Nguyen tic lap trinh cho PLC. Ly vi du minh hoa.
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