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LOI NOI DAU

Truong Cao dang Truyén hinh 1 mot don vi dao tao cdc nha bio, cic
k¥ thuit vién bic cao dang, k§ su dién ti thude cdc chuyén nganh k§ thuit
dién 1 not chung v cdae chuyén nganh Fruyen hinh néi ricng.

Deé dap L’n;g duoe cong viee day va hoc, bat dau tir nam 2005 nhi
trudng da ¢é chi truong bién soan lai hau hét cdc gido trinh moén hoc. Ky
thuat mach dién ur 1a mdt modn hoe co so quan trong va t nén tang dé uén
co 5O dd hoc ap cdae mon hoe khdce, vi vay ¢in phai bo sung v hoan chinh
chuong trinh cho pha hop véi muc tiéu diao tao va tien b khoa hoc kv thudt
hién nay. Puoc su phan cong cha nha Trudng nhém gido vién t6 k¥ thuét
mach dién tir da bién soan lai gido trinh mon k¥ thult mach dién wr, dua
trén co sO cde tiu héu hién ¢d va cac tai hicu dang giang day tai truong.
Cuén séch duoe dung lam tai licu giang day cho sinh vién cao dang ky
thuat (bao gom cdc phan kién thic dinh tinh va dinh luong) va hoc sinh
trung cip k§ thudt {cic phan kién thie dinh tinh) thude truong cao ding
Truyén hinh.

Noi dung cudn sich bao gom 14 chuong

T chirong 1 dén chuong 7 - NO1 dung co ban cua cde chuong nay [a

aidi thicu va phin tich ¢de mach khuéeh dai ron rac, cde bo khuéeh da

chuyén dung.



Clurong 8 - Noi dung co bin cla chuong niy [ @101 thicu va phan
tich ¢de mach 0 hop tuyén tinh viv tng dune trong thue (&

Clurone 9 den clurone 12 - Noi dung co bun cua cie chuong nay 1a
g1ot thicu va phin tich cdc mach dicn dao dong, dicu che, tich sOnge. rén
tin.

Clucong 13 - Not dung co bin cua chuong ndy 1a gidi thicu vi phan
G ot »0 bo Chinyen dal tong 1w - 56 v chuyen doi so one L,

C/EH'U'H__L’ /4 - Noi dung co ban clia chuong nay 1 gidi thidu, phin tich
MOl sG b nguon va tGng dung trong cdce thi¢t bi phat thanh truvén hinh.

Cuon sich duge hoan thanh véi sy gitip div cta cic dong ¢hi trong hoi
dorg Khoa hoe Pracne G dase Vravén lind,

Trong qui trinh bien soan khong the talr khot thicu son, mit nong
ciac bun doc v dong nghiép ¢op v,

Xin chan thanh ¢im on.

Ha Notd, thang 12 nam 20008

Cic tac gia



Chuong 1: KHAI NIEM VE BO KHUECH DAI
1.1. KHAI NIEM CITUNG

Trong k¥ thudt dién tur hién nay viéc khuéeh dai cic tin hiéu nho duge xay
dung dua trén phuong phip khong che nang lugng. Neuyén tic nay cho phép ta
dimg mot nang lugng rit nho dé khong ché mot ning aong 16n hon né rat nhiéu
lan, Nang Tuong khong ché va nang lugng bi khong ché ¢ thé cing dang hoic
khdc dang. Mat khac qud trinh khéng ché ¢6 thé dién ra mot cach lién tue, tudn tu

hoac dot bién e thoi.

Thi du ta cd mach dice nhu o hinh 1-1:
P |
Lox L =
+ +
—E —E .

b

Hinh 1.1

Néu 1a hinh 1-la thi qua trinh khong ché chi ¢é thé 14 dot bi¢n. Con & hinh
I-1b thi qud trinh khong ch& (diéu chinh con chay) 1a lién tue, tuin wr. Trong cd
hai truone hop niy nang luong bi khéng ¢hé fa nang luong dién  (ngudn E) deu
¢6 the Lon hon rat nhiéu. Nang luong khong ché [a nang lugng co diing khod K dé
déng md hoac di chuyén con chay, Nhu vay qua thi du nay, nang luong b khéng
ché vit nang lugng khong ché ¢6 dang khice nhau,

Khuéch dai 1a mot dang khéng ché niang Iuong ¢ hai dac diém 16n sau:

-Ning Tuong khong ¢hé rit nho so vér nang luong bi khong ¢hé,

-Tinh ¢hat wan wr va lién tue cua qud trinh khéng ¢hé khong phu thude
vio tinh ctmg dang hay khic dang ctia nang huong khéug ché va bi khong ché,

Thiét bi dung dé thuc hién qu4 trinh khuéch dai goi la mdy khuéch dai

(hay bo khudch dai). Nhu viy nhiém vu cioa bo khudeh dai [a 1am tang cong snit



cua ngudn Hin hicu bang cdch dimg nang lugng ¢ia nguon nay ¢ khong ché ning
lugng cua nguom 16n hon, nhitm bign ddi ning huong cia ngudn bi khong che
(hinh nang lugng bien (hién theo quy luat bign doi et tin hicu khong ché

Ning luong kKhong ché v ing luonge bl khong che ¢o the o dang bat ky:
dién ning, co nang, quang ning... Khy ca niang luong khong ché va nang luone bi
khong che déu Ia nang luong dién th bo khudéeh dai goi [a bo Khudeh dai tin hicu.
Trong khuon khé gido trinh nay ta chi nghién ctiu cic bo khudch dai tin hicu dién
vit duoce vot 1 bo Khucel dai,

Qud trinh Khuéch dan duge ﬂm‘c hien trong bo khuéeh dai dua vio cie phian
to khudeh dai dac mét ¢ dac tinh khong ches Vidu: Ben dicn . den ban dan,
cudn chiin bio hoa vov...

Nuouon nang ltong khong ché tiv dé tin hicu can khugch dai duce dua vio
bo khueeh dal duve sol onguon tn hicu. Mach dicn cia bo khuceh dai ma tin
hicu duge dat vio got 1i mach vio hay dau vio cua bo khuéeh dai, Bo phin ticu
thu nang luemg tn hiéu d3 duoe khoéeh dai goi 10 tai cua bo khuéeh dai. Mach
dién cia bo Khugch dai ¢6 mic tai goi 1 mach ra hay ddu ra cna bo khoech dai.

Cong st cta tn hico nhan duoe 0 dian vaccun o Khuceh dan bao gy eling
Iém hon cong sudt tin hico dit o diau vio. Neuon nang luong b khiong chie ¢d nang
lwong duge bo khuéch dai bién déi thimh nang lugng tin hidu tén tii duge soi la
ngudn cung cip co ban, Ngod ra ¢on ¢d thém cie ngudn cung ¢iip phu. ning
lugng cha cic nguon ndy khong ding dé bicn déi thinh ning hrong tin hicu duge
Khudch dai mia dimg dé thict Bap ché do Tan vice cua phin or Khoeeh din (V7 due
nenon cung cap soi dot fedgn gaas cho den dién wrn ngoon dinh thicn cho phan e
khuéch dar ban dan vov..).

Nhu vay mot bo khuéch dai bat ky ta ¢6 thé bicu dién hiing mat so do chite
nang nhu o hinh 1-2.

Tuobinh (-2t cd the Ker luan rang: Thue chin bo khoceh dan fothict by
bicn dol nang luong cla nguon cung ¢ap ¢ ban dudl tie dung khone che caa
nguon tim hiéu nham tao ra trén i nang lvong bign thién quy ludt bidn dor cta tin
hi¢u nhung & mite cao hon nhiéu so vai mie ning luong clia ngudn tin hiéu. Nhu
vy bo khuéch dai chinh la bd dao dong kich thich-ngolr mi nguon tin hicu (1)

dong vai tro kich thich., Vi the nguon tn hig¢u con duge goi 1 ngudn Kich thich,
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Cong suat (dicn sdp. dong dicin) cua nguon tin higu ¢on duge gol [ cong sual

3 [\ l::|
R SIS e i S _ 7 1.
o 7 T _ Bo khudceh di _ o
(30 y L L, 7,
‘ il ¢ v ;

| ;

Nguodn cung ¢ip ‘

Hinh 1.2 So do khai chiic nang caa bo kKhuceh dad

cdicn ap. dong dicns kich thich.

Ve Két cu miv né. bo Khuéch dai phil duoc cau tao sao cho cong suilt
nhan duge tén tal hoan toan phu thude vao tin hicu kich thich, khi khong ¢é tin
hicu kich thich ¢ dau vao thi cong khong cé cong suat ra trén i, Khi o6 tin hicu
hich thich thi véu cau tin hicu nhan duoe o dau ra phad lap La holn oin dang tin
hicu O diu viwo, nhung vGimde cong sudt 16n hon,

Cang vol su phat trién cta khoa hoc ky thuat, cic bo khuech dai ngdy cling
duge hodn thién vi tham nhap vio hau hét cde [inh vue khoa hoc. O dau ¢é cic
thict bi dién, & do khong the thicu bo khuéch dai.

1.250 B0 KHOTCUA BO KHUBCH DAL

Sorda Khan cta bo khuéeh dai trong traomge hop tong quit ¢d dang nhu
hinh 1-3.

s Thiét bi vao

Dyime de tras Cocdat didndp tdong dicn hoae cong suit) nguon tin hicu
dén diw vao cva phidn 1o khuéeh dal dau tién, N6 duge ding trong truomg hop
Khong the mice trie tep ngudn tin hicu vai ting diu cua bo khuéeh dai hoic mac

nhu vay khong hop ly. Thiét bi vao ¢6 (thé ding dé chuyén mach vio khong doi



T r .
Thict bi Khuéeh — Khuéch |7 =1 Thiét hi Tai
Vao dal so ho dai cong ra
sl -
F 3

__________ .

B0 khudcceh dui

Ngudn cung ¢ap

Hinh 1.3 S d6 khéi (ong quit ¢cha bo khuéch dai

xiing cua bd khuéch dai thanh mach vao déi ximg trong trudng hop bo khuéeh dal
lam viéc vGi ngudn tin hi¢u cé dau ra doi xting, hodc dé phéi hop trér kKhiang ra ¢ia
nguon tin hiéu véi trd khdng vio cde phin 1 khuéeh dai diu tién hodc con dé
nang cao ty so6 tin hicu trén tap ¢ dau vio cia bo khuéeh dai, Cing ¢6 khi thiél bi
viio chi dung dé ng{u‘l khong cho thanh phin mot chiéu (dong di¢n hoac dién ap)
trong mach vao cua phan tr khuéeh dar dau tién lot sang phia ¢hé do cong tic
danh dinh ctia nguén tin hicu hodce nguge lai lam xé dich diém [an viée ¢iia phin
r khuéeh dai ra khoi vi i da chon. Trong trudng hop thi nhat thiét bj vio ¢é thé
dimg bien dp doi xing. Truong hop thi hai diing mot biéh dp thong thudng. Con
néu chi d€ ngan thanh phin mot chiéu gifta nguén tin hiéu véi mach vao thi thict
bi vio chi la mot tu ghép. Khi ¢d th¢ ghép trie G&p gitia ngudn tin hicu véi bo
khuéch dai thi khong can ding dén thiét bi vio.

Hinh 1-4 la mor s6 mach vio thudng dumg.

* Khoi khuéch dai so bo

Ding dé khugch dai dign dp, dong dien, cong sudt tin hic¢u dén trf s6 cin
thiét, du dé kich thich khdi khuéch dai cong sudt. Khai khuéch dai so bo ¢é thé
gom mot vai tang. S6 tang nhidu hay it 1& phy thude vio véu ciu vé do 1on cia he

s khuéch dal.



Trong tuong hop dién dp, dong dién va cong sudl nhan duge tr ngudn tin

—
C

P

U,
. T

Hinh F.4 Mot <o mach vio thong dung

.,
=l
ll-ﬂ—_h‘-
6"'—*F—'*"

hi¢u did du de kich thich tang khuéch dai cong sual thi bo khuéch dai so bo khong
can thidt ni,

e Khoi khuéch dai cong suat

Dimg d¢ tao ra trén tai cong sudt tin hicéu cin (hidt, a1 véi cic bé khuéch
dal diing den bin dan yéu cie cong sudl ra 1 vai odt g 1en, thudng ngudi ta sir
dung tu hai dén ba tang lam nhiém vu khuéeh dai cong suit. Khi dé cie tang
trude cudl cing duge goi la tang KDCS. Khi tai clae mdy khoéeh dai i mot bo
dién dung thudn ty  (di¢n dung gitta cdc cye dieu che va cue ludi cia ong thu
hinh. hay dien dung gitta cdc cuon L 1¢ch el ong tia dién o trong mdy hicn
song), Khong ticu thy cong suit ma doi hot phai didm bao (rén dé mot dién dp tin
hicu cin thict thi khong cén khuéch dai cong sudt va ting ra cta bo khéeh dai
trong truong hop nay chi la ting khuéch dai dién dp thong thudng.

o Thiét bira

Dung d¢ tuyén dat tin hig¢u tr mach ra cua phan wr khoéeh dui dén tai,
thiet bi ra duge st dung trong trudmg hop khong thé méc true Gép tii vivo mach ra
cua phan tr khuéch dai hoac mac nhu thé khong hop 1y. Thiét bi ra thong dung
nhét 1& bién dp ra, thuong duge st dung nham muc dich lam c¢ho phan (0 khuéch
dai rong tang ra nhan duoe dién o G ed 1ot nhat, Doi khi Didn dp 1 con o
dung d¢ phot hop o khing ra cta bo khudeh dan vai tai. Ciing ¢é truong hop ra
clng rit don gian chi [ mot e ghép ding dé ngan cich mach ra voi i vé
phuong di¢n mot chic¢u. Trong trudmg hop mic true GEp i vai phan tr khuéch daj

cudi ctmg thi khong can phai dung thiél bj ra.
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e Nguon cung cap

Die de cung cip dong dien. dien dp cho ciae phin tr Khaceh dai, Neuon
cung cip ¢o the la ac quy, pin hode cang 6 the L bo nan dién Ly o dién fudi.
Trong trudmg hop niy véu ciu vé tap am va tiéng 0 cha ngudn dién phar dam hao
khong anh huong dén chit luong bo khuéeh dai.

il cfr: Trong thue (& vice nghién ctu cde die tinh coa bo Khudceh da
theo s do tong quait (hinh 1-3) gip nhicu khé Khan vi the ngudi ta phan tich cic
die tinh cta mor tanyg. sau dé xde dinh nhimg dic tinh chung et midy theo dace
tinh cua cac tang did tim duoe.

Pac 1inh cta mot ting khudeh dai Tar duge xace dinh boi cde tham s6 cua
phan tr khueceh dai. Nhung tuh chat v tham s nay L phu thuoe vie cdch mac
phin ur Khaceh dar trong so do, Ngodai ra, cde dae tinh coa mdt tang con phu
thuoe vio cich ghép phan nr khuéeh dal trong tang dang xét van phan o khuéch
dai trong tiang sau, V&I cdch lap ludn trén, trong bo khuéeh dan ngudi e chia

thimh cic phan sau (hinh 1-5).

_-._“——---'-E v
e lip=ninen = I z
rl:k T S e = ~ !
T = O = e o =
T — — — = -
7 — —_— i)
2 a C > < Z 2 = |
~ =) 1z to = U &
U = | = = . e = B k3 "
ROl L= 5 = Z 7 =
o = = = = = = =
o] = 5] = = -, = i
H h = . = i
H _Li — = — A |
- » Thit 2 Ting = X - >
T Fang cuot ()
Mach vio clii bo K. P Tangthii } cuol -

Hinh 1.3 So do khoi clu nét cua bo Khuéeh da

Tir hinh 1-5. ching ta nhan thay rong bo khudch dai ching ta ¢6 thé chia
thanh ba loai cong tic & nhimg di¢u kién khiice nhau, Loar tha nhat L tng vio
Chan tang ddun, DO vG e niy ngudn o hicw Kensach vio et b Klmech dan,
Con i Ia mach vao tang sau, Loal thi had T cde tng rung eian, Nauon tn hidu

I mach racta mach trude con ta omach vao eia ting sau, Loar tha ba 1atang ra



thay tane cuon), ngnon tn hicu v Lrmach v cia bo khuceh dan ibao gon
thict bi vii midvy Do dicu kien cong tie khie nhau nén tinh chat, ¢hé do Lam viée
vir phuong Qo uu doi v so do cua tng vivo, tang trung gian va ng ra cling
thuong Khide nhau, Song citi chung nhat dé nghien ciu dae tinh caa bo khudeh dai
Jdot véi cie g I thay thé ching thinh cic so do wong duong. So do tuang
Juong cut ool tuig pha conm ba phan chimby sa;

=50 do tong duong mach ra cua phan tr khuéeh dai trong thong dang xét,

-So dé tuong duong coa mach ghép gitta cice tang,

-So do tuong duonyg mach vae cua phan (0 khuéeh dai phiacsau (hay so do
trong duong cha G coa bo Khudch dat rong truong hop tng ra).

Song Lt eung huu ¥ rang so do tuong duong niach vio, mach racuaa phin o
khuech dai vir cdae 56 licu dién cia so do dé tong hal iruong hop dung tranzstor
vivding dén dién wr khong hodn toan gidng nhau v phu thude vao cdich mae phan

tir khudeh dai véi ngudn tin hicu victai cing nhu ché do Lun viée coa nd.



Chuong 2: CHI TIEU CHAT LUONG VA CHE
PO CONG TAC

be dinh g mot bo Khucel dai phar dua vio ot so chi tcéu nhat dinh,
Mot yéu cau rit quan trong doi véi bo khwdeh dai 1a phai 1ap Lai chinh side dang
tin hi¢u vio, Thue t¢ trong mot chimg muce ndo day, bo khu€eh dai ¢é lam bién
doi dang tin hic¢u. Su khidc nhau gitta dang tin hi¢u & dau vio v ddu ra coa bo
Khucel dat goi 1 suméo (i hicu v duge danh eid biing do méo. Cic chi ticu cha
bo Khuceh dai chinh 13 cide tham so vivdac tinh bicu thi tinh chat cua nidy vi do
mdéo do nd gdy nén.

Chir ticu co ban cua bd khuéeh dai 1d mide (cong suat, dién dp, dong dién)
tin higu vao va cac mice tin hiéu ra, ro khdng ra, td khang vio, hé 6 khudch dat
vichicu suat die tinh (n so. dae tinh pha vacdae tnh qud do, do mco phi tuyén vi
TG tap an...

Trong khuon kho cua gido trinh ndy G chi nghién ctiu mdt =6 chi ticu co
bin,

21 HIE SO KHUECH PAI

Mot rong nhitmg chi téu quan trong nhiat cua bo khuéch dai 1 he so
khudeh dai. N6 biéu thi mae ¢ong sudt, dong dién viv dién dp cla tin hicu nhin
duoe & dau ra da duge ndng 1én bao nhiéu lan so véi mue tin hiéu & dau vio.

bBic trung day du nhit cho khi nang khuéch dai ctia may L hé <6 khuéch
dan cong suit Koo PO Jay S0 it cong swat tin hiéu nhin duoe trén G P, v

cong suat tin hicu tie dung & dau vao £,

Nhumg trong thie & nguot (o it su dung he <o khuceh dai cong sudl va

i
Lol

thuomg dung he so khuéch dut dién dp hay dong dicn, Tham s duge ding nhicu
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nhat 1 he so khucéeh dai dieén dp, ky hicu I K, 1 ty 86 gitta dién dp ra va dién dp

Vilo,

Con he 56 khueeh dat dong dien, ky hicu 14 K, do 1ty ~o it dong dién
ra (/. vadong dien vio (1)

K = Lo

!

Tedre

N chung cie he so khuéeh dar cong sudt, dong dien va dien dp deu 1a
nhiing s6 phic, vi trong mach dién ciia bo khudeh dai déu t6n tai cic phan to dién
khiang, nén di¢n dp va dong dién tin hiéu nhan duoce trong mach ra thuomg khong

cting pha vai dién dp va dong dién cuia tin hi¢u dit vio. Vi (h€ thue chil ta viet:

U/ (¢ 50 Khudeh dai dicn ip)

trong dé ta hi¢u riing biéu thic gom hai phin [& thuc va do.

N&u bo Khuéeh dai ¢6 nhicu tang méc lién Gép nhau th hie sd khucch dul

cua bo khuceh dai bing tich cta hé sé khuceh dai ricne ¢t moi e, e i
K=K.Ki. K,

vol K. K, K 1 hé 56 khuéeh dai ciia cde tang thi | den tha

1.
Ta ldy mét thi du dé ching minh.
Giasu i ed 3 ting khoech dai

(Jf [ 'r_ 5 i _
K] = _;‘_’l : Kj — L".‘f.—' : ; ( i
U, U, [

U

e

Luu v rang dién dp coa tane trude 13 dicn bp vio Cla tinge saus
h £ . | 2 - I o8

i3



["Il.ll = L'\-':'m.’. L]m.’. = Lj\fmi
dem nhan hé 8 khu&eh dai caa 3 tang vdi nhau ta s& duge
!
Lml Um'l Um} . Urf‘a ___K
U, U, U; U,

KK, K, =

]

Tuong tu nhu trén ta tim duge hé s¢ khuéch dai dong dién viv dién 4p cong

sudt d6i véi nhiéu tang:
Ki = Kil. K"z.‘. I(
K,=K

11

K. K

pl. i

Trong k¥ thudt dién tor nguon ta hay ding don vi I dexiben (dB) hoic
nepe (N) dé chi kha ning khuéch dai cha bo khuéch dui. Thong thuong dot véi
k¥ thuat vo tuyén dién khii mém dexiben hay duge ding con ky thuat htu tuyén
dicn ngudn ta hay ding don vi nepe dé chi muic dién.

Li¢n hé gitie cic don vi tinh hé s6 khuéch dai cua bo khuéch dai theo
cong thie sau day: X
K (dB) = _QOIgK; K (N) =InK
Vi du:

K, (dB) =20 1gK; K, (N)=InK,

e

Do dé:

0.05K,, (/B K, (nepe
K =10"%k¢ )aK” — pfulnerd

H
o day: c-co 86 cua [dga tu nhién.
Quan he gitta {dB) va nepe:
1dB = 0,115 nepe hay 1 nepe = 8,7 dB

Viéc biéu thi hé s6 khuéch dai bing cdc khii niém trén cho ta rat nhiéu
thudn ot vi:

“Trong tinh toan don gidn: gia st muon tinh hé s6 khuéch dai cua bo
Khusch dai nhiéu tdng ngudi ta chi viée thue hién mét phép cdng don gian:

Thidu: K=K,. K. K.

Neéu bidu thi bang (dB):



K (dB) =20 lgK = 20l¢gK, + 20 1gK, +....
hay K idB) =K, (dB) + K, (dBy + K., (dBY +....
-Dac dicm sinh 1y eda tai ngudi: do to nhé cia am thah mi ta nesi o
thé phan bi¢t duoe khong ty 1o thudn vai cong sudt am thanh ma ty 1& vdi loga

cuong do am thanh, thi du céng suat dao dong am thanh bien déj it P, dén P, thi

N o e s i ) o B )
do to mi tai ngudi cam thy duge tang 16n mol tri 56 xdc dinh ty 1& v6i/g-* | D§
got 1d ben (B). Song vi ben la mét don vi qua lén nén nguot ta dung dexiben (dB)
[ bing mot phin mudi ben. Khi dé bién thien twong do1 cua cong suat tinh theo

. ~ 7 P‘! I - £ -~ . f N
dexiben s& la 10 1g - =, Néu P, vil P, déu do cung trén mot dién 1o (hi;
|

P UL Y J,
101g——:101g%—:101 ; QJ :20]g({ -'

P U /R U

Trong d6 U, U, 1a nhilng dién dp 1ay trén dien uo R tuong ting v cdc
cong suat P, P,

Nhu vay Jaty s6 hai mie nang lugng bicu thi bing dexiben ¢é thé xic dinh
hodc bing 10 Ian loga cla ty s& cong suit hoic bang 20 lan loga clia ty s0 dién dp
tuong ung.

Tat nhien doi véi he s6 khuceh dai cong sudl ta ciing ¢6 (thé bicu didn.

P,
K, (dB)=101gK, =101y~

1 =

-0

K, (nepe) = 0.5 ink,

hil}-’ K = I() R R . K — C_’}\p(;\j

F] b ]}
Trong nhicu thict bl dicn 10 eusi 1 thudng lav mde O (dB) e [ aoc,
Tuong Ung vél 16 tu co cone suit dao done P = 1 mW = 0,001 W wén dign tro
= fand = Pl i+ -

Ry =600 €3 tri 56 hiéu dung dién ap vi d(‘)ng dién:

Uy=775mV =0775V v I,=00013A = 1.3 mA



2.2 CONG SUAT VA HIEU SUAT

Cong suat am tan 16n nhat ma may khuéeh dal cung ¢ap cho G rong «dicu

ki¢n do méo khong duong thing cho phép:

¥ - - - - e - a . " - - " . [ - .

N vy néu eting mot tai, bo khucéeh dat nao ¢6 bién dé tin hicu [on th
cong sudt ¢lta bo khuéeh dat, do s 1én.

Thong thutmg mot mdy khuéch dai bao g cling 6 mét cong suit ra nhat
dinh, cong sudt nay gol fa cong sudt danh dinh cia mdy. Neouoi ta mong mudn
cong sw nidy cang 1on cing 1oL, nhung né by han ché bat d6 méo khong dudong
thing (con coi 1a dd mée bién do) cta mdy. Khi tin hiéu trén tan cing lang thi do
méo khong dudng thimg clng tang 1&n 4 rét vi 1€ dé ma cong sult ra danh dinh
cua mdy khong taing min én dugc.

NG 1om lal cong sufit cua may khuéeh dai 6o hay nho o tuy thude vao
nhicim vy cta niay. Gl tri cla cong suit nay ¢ (hé mot vl odt dén hang van odt.

Vi du: Cic may khuéeh dai (ang am) cbda mdy quay dia clu can cong sual
danth dinh khoang 1TW 1a di dé cho mot loa kéu to ro. Cou trong cdc tram ruyén
tanh dim bao nhidu loa nho nghe, thi mdy khudeh dai can ¢ cong suat hang van
oL,

MOt tham s6 biéu thi mde do loi dung ngudn cung cap do [ hidu suiat. Ky
hicu lan (doc la éta).

Can phan bi¢t 16 hai Khai miém v¢ hicu suldl, DS I hicu suat mach ra va
tone hicu sudn e mady khueeh dan,

Hicu sudt mach ra cta tang khudeh dai cong sudt [ty O gidta cong sudt
tin hicu nhan duge trong mach ra ¢ia phan (o khuéeh dar P, vér cong sudt Py ma
mach ra tiéu thu nguén cung cap:

)

1% =—=.100
/ P

0

&



Day 1a mot chi tiéu quan trong dé ddnh gid cdc ché d6 cong tac khic nhau
ctia phan tir khuéeh dai vé mit kinh €. Trong trudmg hop can tinh hiéu suét ciaa ca

bo khuéch dai ngudi ta dung hé thire:

[)
n Y% = —"—

RS

iy

Trong d6 P, I cong suit am tin tin hiéu nhan duge trén tii, con Py, 1 cong
sudt ticu thu nang lugng ngudn dién cta phin 10 khuéch dai thi i.

Trong toan bo may khuéch dwr thi hicu sudl cu phin 1 cudi clng trong
may [a quan trong nhitl vi cong suat tiéu thu cha tang nay 1én hon cong sudt ticu
thy toan bo cdc tang trén rat 16n. Vi vay trong thue 1€ ngudi ta tap trung nang cao
hiéu suit cua tang niy,

N6i chung van dé hicu suiit ¢hi ¢é ¥ nghia quan (rong déi vai nhiimg may
chay di¢n mot chi¢u (pin, acquy v.v.) hode d6i véi nhitng may céng suit rat 16n.
Trong trutmg hop thi nhat phi ton vé nguon dién rilt 16n vi gid thank cia don vi
cong sudt cung ¢ap (do pin hoidc acquy) rat dat,

Trong trudng hop tha hai, néu hiéu sudt qud thap, ngudn cung ¢dp s€ phii
¢O cong suit rit lémg trang bl vé ngudn cung cap s& ¥t din (ién v phi ton hao vé
bao quan, st dung cling rit [6n. .

Con doi voi nhimg mdy cong sudt ra khong 16n lam lai ding dién cong

nghiép dé cung ¢ap thi vin dé hidu suiit khong phai 13 quan tron

(&
=

2.3 TAP AM VA NHIEU TRONG BO KHUFCH bAI

Nhiing di¢n dp va dong dién ton tai ¢ diu ra khi khéng ¢4 tin hicu vio tic
dong thi got [a tap am. Nguyén nhan cua cic dién dp niy ¢6 thé do ban than may
sinh ra, ¢ing ¢6 thé do nhitng ngudn nhidu bén ngodi lot vio. Vi nguyén nhan
thit nhat nguot ta got fa tap im ndi bo. Tap dm nay Kn dp nhitng tin hiéu cd bién
o uho lam han che kha nang khuéeh dai et may hay no1 cach khace 1a 1am aiam
do nhay ctua may. Vo nguyén nhan tha hai thue chiit cing 1lam cho €6 nhay cia
mdy giam di v& rét. Vi thé khi thiét k& va lip rdp mdy phdi tim ¢ic bién phdp lam

giam tap am nodi bd va nhicu,
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Tap am noi bo cia may ¢o rat nhiéu thinh phin. chi v&u Ta ap am nhict,
tp ant decn din s tap on xde dong. tap am do hicu dnge micro vivtap am cie phan
ta khucch dan,

Nhicu ciing ¢é nhicu loai. chi yéu L tiéng 0 xoay chién do ngudn cung
Cp dy rava cde loai ngudn dién khdac bén ngoid miy tic dong.

L. Tap am nhict

Tap am nhiét gdy ra boi chuyén dong hou toan cua nhime dicn @ e do
trong cde vit din, cde mach dién va phan tr et so do,

Viobat ky v ddn. mach dién vi phan (i ndo clng deu o6 dién rd, nén
chuven dong nhict el dicn 10 8 tao ra tren dicn 1 nin nhinme dicn ap bicn doi
Kliong ¢d quy udt ¢o pho den v lien tue trong suot dai tin (i 1 = 0 cho dén | =
». Tri so tap am nhiét & hai dau cta mot mach dién bit ky ¢6 w6 khing Z duge
tinh theo hé thue:

—— JRRS—

|
| ‘e
(', (von)= EYOVS JF df
V -'fo
Trong dé: f, v {0 1an s6 lam viée thap nhal va cao nhat cta mach diéin:
k= 137410 JAAO |-L i o Boltzman
1 = nhiét d& tuyet do1 (kevin): T=2734C +1'C
ry thinh phan dién o cua mach & tan o tinh theo om.
Neu trong dai tan (f, + {) md gid ot dién ud o khong doi v bang R vi
nhi¢t do trong nha: 20 °C (wic 293 "K) thi tap am uhict tinh theo hé thic:

U, m V=003 JRIKQ | AJ | k- |

Trong tat ca cic mach déu sinh ra tap am nhict, nhung trong thie (& chi
can tinh tap anmnhict o mach vio cia mdy do thanh phéan dién od ngudn tin hicu

gay ravi no duoe Khuéch dai lén nhiéu nhat v do do o6 tic dung nhiéu nhit.



2. Tap am do licu ong micro

L.a tap am sinh ra khi bo kKhucéeh dai v ede phan (- {den dién wa, bién ap
vova et nd b rung dong ha-)-' vir cham manh.

(e dén dign . die bict L loar nung trge udp. khi bt va chan hay rung
dong, cic dign cue cua den cong b rung dong theo, Khién cho khoang cich gita
ching bign doi ¢6 chu kv, Do dé lam cho dong dién andt ciing bi thay doi vi tao
ra trén G dién Ap tap am. Tan so cta dién dp tap am bang dn so dao dong co hoc.
Hién twong do gor Lo hiéu dng nneré.

D¢ aiam hicu ing niy ngudt ta ding cice phan wr Khucch dai khone ¢ hicu
Uie nay hranzistors hoae co ndu dng nonero vew tdén nang suw gep) v ap Jung
ciac bicn plidp giai xoc, it ¢ dinh cie phan wr hicu dng micrd, dae bict [0 do
vl cite den dién i trong ¢de tang dau va bicn dp vio el mady,

3. Tap am dién dan xio dong

[ tap ane dion xusd hicn & har daw el dico o Khong day. Tuayet dag
cac bo phan cde dien trdy duoe dimg trong mady Khaceh dan v cae imdy dien we noi
chung déu thuoe loai ndy, Lap dan cua nhitng dicn o nay (hudng ¢ ket ciu hat,
Khi cé dong dién di qua dién rd 1iép xice gita cic hat hién doi, tao nén & hai dau
dien r6 mot dién dp xdo dong  (bicn thién hdon loan quanh 2id tn trung binh
thene ke VAT tin pha hau nhue Ben tie, Picn p nay od the thue & xem nhu ty lé
vt dong dien di qua dicn tras Khin kKhione ¢ dong dien chay quad dicn ap wp am
wén nhimy dicn tro do chi I tap ant nhict. Khi 6 domg dicn chay qua <& xuat
hicn thanh phan tap am dico xdo déng. Khi dong dicn chay qua ¢o ui <6 nong
tng vai cong sudt 1on hao cho phép trén dien . dién dp tap am din xdo dong co
the 13 hon dicn dp tap an nhict dén han ba Tan, Tap an dicn dan xido dong 1on
nhat trong nhing dicn g than vivnho nhdl trong dien trd ma kim foai. Trong dién
ire day quan thue & khong ¢6 tap un dic¢n din xdo dong.

4. Tap am cua cic phan ta khuceh dai

Tap i do chinh cde phan ta khuéeh dai gy racd rat nhicu rghivén nhiu
Kbiic nha vd cd nang Tuong phin bo Khiong dong déu trén thang tin 0.

Su phu thude tan s6 caa mat do pho tap am (cong suldl tap am trén mol

~

don vi an <o) cua tranzistor v den dién 1 duoe tinh biy & hinh 2-1.

Y
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dP

[N

¥

()

f b

] s

Hinh 2.1 D6 thy mat do pha

Tir d6 thi ta thay & khu vue nhé hon tdn s6 gidgi han thap (f,,) tap am cla
tranzistor cht yéu Iy tap am bin dén. Con dai voi den dién 10 tap am & khu vue
iy ¢o ban do hi¢u dng nhap nhdy gay ra. Mat do pho cla tap am ban dan va tap

am nhdp nhidy gin nhu tang ty 1€ nghich v6i tin 6 (dudng didt nét & hinh 2-1),

O nhing tin 6 cao hon tin s6 gid1 han thap {,, cd tranzistor va dén dién
tr déu ¢6 mat do pho tap am khong déi trong mot dai tin kha rong. Trong khu
VUC nay tap am el tranzistor chue yéu duge xide dinh bai tap am nhic ¢lia bazo,
lap am gt cua Gep giidp emiter vicolector vadtinh chilt xio dong ctia su phan phéi
dong dien gilta cdc dién cye cla tranzistor. Tat ca uhiing thinh phin nay déu ¢é
mat do pho déu. Con cia deén dién tir trong pham vi niy I do hi¢u dng hat trong
dong andt va dong di tinh xdo dong cha sy phin phai dong dien gitta cic dién
cue, Trong ede din ¢6 ludgi chan va nhiéu dién cye, mie (ap am phan phoi dong
dién ¢ the 1on hon made tap am hat vii Ian, do d6 Lap am cia cde dén nay rat lon
so voL den ba cue,

Tri 50 {y, cva tranzistor phy thude vao loai tranzistor, diéu kicn Lun vide
thuong nam trong pham vi tr mét vai tram dén mot vai neghin héc. Con doi véi

den dicn tr catdt oxit thi £, co tri s¢ khoang 1407 .

O nhimg tan s6 cao hon {,,. G ay tap am cla Ganzistor v don dicn nr déu

tang theo tan s6 (mid mot trong nhitng nguyén nhan Kusu suy giam cta do hd dén

o khu vue tan 6 dé). Dot véi tranzistor gid ti ctia [, :T‘_ Con dién
. | . . T .

AY

[

khoang (107 dén 10'") He.,



Dai v phan 1dn bo khuéeh dai diing tranzistor viv diing den dién 1, hau
nhi toin phian hodc dai bo phin dai tan 6 déu nam trong khoing f,, = 1, vi th
khi tinh todn bo khuéch dai thudmg chi chd ¥ dén thanh phan tap am nhiét. tap am

[t va tap am phin phor dong dién.
Thue & dé danh gid mic tap am do tranzistor gy ra ngudi ta dung tham s6

201 [ hé sd tap am cua tranzistor, ky hidu [A F:
.

F* — ﬁ - U.luhl';u

UB U_‘

i Litti

Al

. 3 N -1 N N . e “ . -
Trong do U=y, va L, Ta bink phuong tr1 56 hi¢u dung cua dién ap
tin hiéu viv dién dp tap am trén cdce cuc ngudn tin hiéu khi hd mach,
i N -3 - N . PO B . . . ..
U= va U7 1 binh phuong trr $6 hiéu dung cua dién ap tin hiéu

vi dign dp tap am trén mach cua tranzistor. Vi tranzistor gay ra tap am noi bo

e
[ rl
b i L! Hli:l___
2 ’
Ur:’m Ur:’uu

Do doé F bao @i cang [6n hon 1.
Thong thudmg hé S0 tp an thudng bidu thr bing dexiben (dBy:
F(dB)=10IgF
Hé 6 tap am cua nhing tranzistor tap am thip hién nay lam viéc & ché doé
duge lua chon thich hop ¢ thé khong vuot qui (1,5 + 2)dB. Hé s6 tap am cua
tranzistor ¢ht lugng 1ot com ¢d (i <6 nho hon nita.
Dot vai den dién w0 cong tde o ché do khong ¢6 dong ludi ¢é thé tinh tap

am theo hé thae:

U, (1) =03,/R, (kQ).Af (kIT2)

Trong do R, duge xac di ang hé thae gan dang sau:
Itong do R, duge xidc dinh bang he thae gan dang sau:

e = (Do1 véir den 3 cue)
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!y 25 201,
R, = — Y ( -+ 7‘_ )
" [fil.-; + [f\].‘..: S S“

Trong do 1, v I, [a cice dong dien tinh trong mach andt v mach Tud
chin.con S 1a hé dian cha dén xde dinh ¢ dign tinh,

Dong dién trong mach Tusi khéng che cing eay ra tap am hat trong mach
anot. Dic biet trong trudng hop dién trd mach ludi ¢é tri sO 16n, dong ludi s& lam
cho mic tap am tang 1én 16 rét. Tt ca cae phan wr khuéch dai trong miy déu sinh
v fap i, nhung ¢hi tap am cua nlidng phin G khuech dai trong mot vii tng dau
la cdinh huong quy¢t dinh doi vai tap am ndi bo cia bo khuéeh dai,

5. Nhicu phong (tiéng 0 xoay chiéu)

Nhitg dién dp ky sinh xudt hien trong mach ra ¢ mdy ¢4 (in s6 bany boi
cud 1an 6 cia mang dién xoay chiéu cung cap cho may duoc cor T dicn dp
phong,

Phong la mot dung nhi¢u do mang luéi xoay chic¢u gay ra trong ¢ac mach
dien ¢ bo khucch dai. Trong trudng hop mdy khuéch am, dang nhiéu niy xuat
hién ten i (Joa, ong nghe vy dudi hinh thiie tighe . Neuyen nhan chinh ey
ri nhicu phong 1a: chua foe kS dien dp neudn chinh e cung vip cho nuty, dicn
fruong vt truomg eta bicn dp nguon v cua cde day dan dien mang o gan, cam
tng vao cde mach dién el mdy, cung ¢ap dién dp soi nung cho dén bing dong
xouay chiéu,

Cae bien phip chinh khic phuc loal nhidn ndy 1 loe k¥ disn dp neuon
cung <ap. boc ki bien <dp nguon. dar xacova chan cde mach dien cdu nidy Kho
ith huong cia cde ngudn nhicu ¢4 khi nang cim ing vao, Dung hoi G4Ep am doi
voi cde 1an s6 phong. Ding cic mach d6i xiing, cic mach ¢é diem gita dau dat
trong mach cung cip sgi dot cho den, Khi that cin thiét ta phii dimg dién ap mot
chicu dé cung ¢iip cho mach soi nung.

Ben canh nguon gay nhidu uen ctng ¢in k& den cic nguon dicn N0
nhir miy tao ~xong. dong co dién. Cide mdy khuéceh dai khic dat ¢ g v cie thiet
b di¢n khac v.v. déu ¢ the ud thimh ngudn nhiéu.

Nhicu tir ¢de nguén ndy lot vio mdy qua cic dutmg ghép KV sinh gila cic

mach dien ce midy vae ciac nguon nhidu dudgi dang shép dien ghép i ghép dign



vy, Nen oo the giam nhicu ndy dén me cian 1thict bing cich dat xa cie ngudn
nhicu. boc kim toan b mdy hode ttmg ho phin rieng biél & trong mdy, s dung
cac b toc khir ghép trong mach cung cap,

Tte cide dicu tinh bay & trén ching ta ¢é the di dén k&t luan: khi Eip dit va
KEt clu mdy hop I¥. tap am ndi bo coa may khuéch dai chi eon do tap am nhiét
cua mgch vao v tp am cta phan 1 khuceh dai dan én quyet dinh, Vi the ta chi
quan tam dén cie tng nay.

2.4 MEO PHI TUYEN

Meéo phi tuyén [a sumdéo dang tin hicu do cde phin t phi tuyén frong mdy
giy ras Neuyen nhan co bin gy ra méo phi tuy&n 1a tinh khong dudsng thing et
cde dae tuyén tinh cua phan te khuéch dai (Uranzistor, den dién wry v tinh Khong
duomg thing ¢l die tuyn W hod cta cie vat licu we dang Tam 181 bien dp hay
cudn chin,

ILI ) ‘k]

" 1

R j

—

Hinh 2.2 Suméo tin hi¢u: @) 6 mach vao; by & mach ra.
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Déi vai tranzistor, do tinh khong dudng thing cla dic tuyén vao va su
giam hé s6 khuéch dai dong dién cia tranzistor khi bien do tin hicu vio 6n,
Chinh vi vay dang tin hicu bi méo ngay o mach vio va mach ra caa dén (hinh 2-2),

Dot v6i den dién 1, khi cong tic & ché do khong ¢6 dong ludi su méo
dang tin hicw o mach ra giong nhu trén hinh 2-2a. Con khi cong tic & ché do ¢é
dong ludi thi su méo dang tin hiéu con nghiém trong hon nhiéu so véi trudong hop
mco mach vio caa tranzistor,

V& odn hoe nguoi ta phan tich thiy ring khi ¢6 méo phi tuyén, & diu ra
ngoat thanh phin tan s6 co ban (tan s6 tin hi¢u tdc dung & dau vio) con ¢6 cic
hii bac cao cua 06, vi the méo phi tuyén con goi 12 méo do sy xudt hien nhimg
tin s6 mdi. Mdo cing nhiéu thi cutmg do cic hai Iai cao trong 1in hiéu dau ra
cang 16, bot viy khi dinh gid méo phi tuyen ¢6 thé dem so sidnh (8ng cong suit
ctia cde han bic cao voi cong sudt cha thinh phan tin $6 co ban nhan duge trén 4

a:

P,+P, ~P,+..
p

"l‘/ =
k

Trong do: P, Py, Py, P 1& cong sudt cha cic hat bac mot, hai, ba, bén
nthén duge & dau ra,

Neéu tdi ctia bd khuéch dai la thudn trd, ta ¢6 thé tith méo phi tuy&n theo

i x& dong dién hoac dién ép o dau v

(.2 s S

- -~ [} — o
| \ U

Citc cong thiic trén chi ding frong trudng hop Gii [ dien edr thudn, Néu (i

IR,
y = |

Khong phat [ thuan o mid L td Klidng bicn thién theo tan o, do do he so hid
cang la ham cua (an s6, thi viée tinh todn s& gap khé khan.

Thong thuong trong khodng tdn s6 trung binh ¢6 thé xem tai 1a thudn tré
va cde hé thie trén dp dung duge vi vay khi néi dén hé s6 séng hai thi phai hicu
no Ia trong dai tdn s6 trung binh, O har ddu cda dai tin 8 Bum viée he s6 had

thudmng o tri s6 1on hon, He s6 thuong bicu thi biing phan trim:
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}"70 =100 id

{rong cac bo khuéch dai am chat luong cao hé s6 hid cho phép xép xi (.1
+ 1)%. Cac bo khuéeh dar ¢6 chat lugng trung binh (5 + 8)%. Céc thi¢t bi thong
tin hitu tuyén nhiéu dudng dé khir dnh hudng 1dn nhau gitta cic dudng hé s& ha
chi cho phép vao khoang (0.2 = 0,01)%. Con cdc bo dung trong dién (hoai thi
cho phépar (10 0 15)%.

25 MLEO TAN SO VA DAP TUYEN TAN SO

Khi may khuéch dai am tan cho o dau ra cdc tin hiéu véi cde an s6 khdc

nhau khong hoan toan giong tin hiéu & dau vio ciing ¢ tan s6 d6, thi hién tuong

fmy
dé goi 1a méo 1an 56,

Nguyén nhian gay méo tan s0 I do ¢ie linh kién trong bo khuéeh dai nhu

ot [ T P B N

tu dign, dién cam, bién dp, v.v. ¢ tro khdng theo tan s6, do dé6 he <6 khuéeh dai
cling thay doi theo.

bé dinh gid doé méo 14n s6 & tdn s6 bat ky ngudi ta diing he s¢ méo M.

K K K

M= M . M = v : N = - i
K TTY KDY K

(
Trong do:

K,-hé s6 khuéch dai ¢ tan s6 trung binh tng véi doan am tan tir 300 [z
dén 3000 He.

K-hé¢ s6 khuéch dai o tin s6 bit ky,
K -h¢ s6 khuéch dai & tan s6 cao tir 3000 Hz ted 1én.
K.-hé 50 khuéch dai trong dii tan tir (0 = 300)Hy.
M-co the 16n hon hoac nho hon 1.
Néu bo khuéch dai ¢6 nhidu ting thi he s6 méo:

M =M x M, x M, x...

Trong thue t&€ khi mdy bi méo tan 6 nhd thi tieng nghe van duoe ré, do do

cho phép chon do méo trong kKhoang:

08 <M< 1,25

-3
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bBac tuyén tan so 1a dudng biéu dién cho ta bigt kha nang khuéeh dai ¢ céc

tan 6 khic nhau,

Dinig tong quat coa dac tuvén nhu o hinh 2-3,

¥

()

Hinh 2.3 Dip tuyén bién do tian <o

Nhu vay trong khodng tan s6 trung binh ta coi nhir K = const. con vang tan

5O cao va thap heé so khuéch dai giam xudng,
2.6 DO NHAY CUA BO KIIURECH PAI

Theo dinh nghrta do nhay cua b khuéch dai e dién dp nhd nhat caa tin
hi¢u dua vio diu vio ma o diu ra van dam bao cong suat cho phép.

NCu dién dp cang nho thi do nhay cang cuo. Song khi do nhay cing cao thi
Kha nang loai trir cic can nhiéu cang kho. BE giai quyet cdac mau thuin niy ngudi
ta phal ket cdu v dp dung ¢iae bicn phap ky thuit dic bict dét véi mach vio.

2.7 CHLE DO CONG TAC

Mot bo khuéeh dai ¢é chita cic phan (0 khuéch dai ¢ thé cong i & che
do AL B AB v C. O cie ¢h@ do nay Tai ¢6 the cong tic ¢ ¢hé do ¢6 dong ludi
hoac khong cd dong gt Neu cong tde o ehé do Khong ¢d dong Tudi thi a ky
hicu bang  chi s0 17 Neu ¢6 dong dién Tudi thi iy ky hicu biug = ¢hi s¢ 2 7
Tuy theo yeu cau, nhicm vu ctia bo khuéeh dai mi ngudi ta ¢6 thé dung o ché do
nay hay ché do kia cho thich hop. Trong linh vire khuceh dai am tan noi chung
hau ahir ngudi ta chi st dung che do cong tic khong ¢6 done eéi. Trong nhimg

tuoig hop rat dace bret de i dung cong sult cua den va chi ticu méo phi tuyen



yeu cau rat thap hoac ¢6 bién phip khic phue thi ngudi ta méi sie dung ché do
cong tac ¢G dong ud.

Dé tien viee nghién clu i xét rieng ch€ do cong e clia dén dien 0r vt
den han dan.

1. Dol voi den dien fur

a. Che do A

La che dé lam viee cla phin nr khuéch dai hay cha tang khuéch dai. Trong
do ¢6 dong dién trong mach ra ctia phan 1 khuéeh dai con 16n tai trong ca chu ky
tin hicuw. Trong thue 1€, doan lam viée (rén dic tuvén chon sao cho cie didm ndt
cua chiang Khong vuot renyoin kKl vue tayen i cu dire tuyen Jdau vao,

Giia st o da vio ta dad tn hicu hinh sin (bicn do U}

Uy =1, sm(oy

vao Tudi cuia phin tie khuéeh dai. Theo dinh nghia dang tin hiéu dau vio v diu ra

Hinh 2.4 Bi¢n di¢n tin hicn viio vt ra dya theo dac tuyén

c¢ dang & nhu hinh 2-4,
T hinh 2-4 1 thay rang dé phan ur kKhudeh Uai Kun viee o chd do nay thi
thicn dp caa den va bien do un hicu vio phil thed mén cic dicu kion:
CSE
Eo, < E /2 (D)

<0 ()

E,.-U



N R

E. : | .
T ) s v L
| U, 20
4——-——-—"—'—'—-'+:
< L"Y\"n! :
LA

Hinh 2.5 Bicu dicn tin hicu vio vi ra dua theo die tuyén
Khi thoa man diéu kién (1) v (2} thi lic d6 phan 1 khuéch hoan toan
lam viéc o ché do A va mang mot s6 dic diém ndi bat sau:
-Dong dién tinh [, 1én hon bién do dong tin tc¢u T,
-Dong di¢n trung binh & dau ra biang dong di¢n tinh I,
-Do dong di(f:ﬁ I, ¢O gid tri 16n va 16n tai trong sudl ca chu ky tin
hiéu vao, nén hiéu suit ¢ ché do nay dat thdp, thuong khoang (20 + 30)%.
-M¢éo phi tuyén nhio nhit so vén o cice ché do khac.
-(i6¢ pha dn dién 9 = .
-Tat ca cdc tang khuéch dal dién dp so b vi khuéch dai cong sudt
nho déu s dung o ché do nay.
b.Ché'do B
[.4 ¢hé do mia dong andt chi xudt hién wrong 1/2 chu ky tin hic¢u vio. Nghia
14 dén chi 1am viée véi nita duong cta chu ky tin hicu.
Tin hi¢u vio vi ra mo td & ché do nay nhu hinh 2-5,
Diéu kién dé mach fum viée o che do nay L
U,, =L,

U Ul 20

28



Hinh 2.6 Bi¢u dién dang tin higu viio vit ra dia rén dic tuyen

bac diem ctia ché do:
-Gée din dien 0 = r/2.
-Khi khéng ¢6 tin hi¢u vao dong I, = 0. dong andt (ang nhanh khi
tin hi¢u vao o nta chu ky duong, do dé hicu sudt et tang cao. thudng dat te (60
+ TV,
-Vitin hi¢u ra ¢hi 16n 1ai & 1/2 chu ky tin higu vao, do dé méo phi
tuyén lon.
-N6 duge ding & ¢ie tang khudeh dai cong sudt mic diy kéo, song
cin cé mach phu dé gidm st do méo khong dudng thing.
¢. Ché'do AB
La che do ma dong andt chi xudt hign trong khodng thoi gian 16n hon 172
chu ky tin higu vao, nho hon ca chua ky tin hiéu, Dang tin hiéu viio ra nhu hinh 2-6.

Tuwhinh 2-6 ta thdy rang dé 1am viée & ché do nay thi diéu kien 1

e

Thién ap cua den: ?L <U_, <E

Bi¢n do tin higu vao: U,,, > E U,
O chd do nay do diém lam viée finh ban dau © P 7 nim & gin doan cong
dudi cua dae tuyén nén khi chua 6 tin hicu vio dong [, 6 21d tr1 nho va chi

tang lén khi dau vio ¢6 tn hicu tde dong. Vi vay hiéu sufit cua den khid cao.
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Iinh 2.7 Bicu dién tin hicu vio vi ra dua rén dic tuyén

thoong dat o (30 = 303% . Neu o dau vio tadua mot to eea iy sinthy o dau va
dong andt ¢é mot nua tin hiéu hinh sin chon ven & phia trén. con nra hinl sin bet
didu ¢ phia dudi. Pay [a ché dé trung gian gitta che do A viv B duge diung trong
truomg hop yéu ciu hicu suét twong déi cao dong thai do méo khong dudmg thing
Khong 1on qued. Song Khi st dung ciing phit mac theo kidu dav kéo vt ¢6 mach
phitn o1 khac phuc mdéo phi tuyén nhu chd d6 B.

Cheé'do C

Li ¢hé do ma dong andt chi xufit hicn trong khoang thot gian 172 ¢hu ky

tin hicu vio nhu ¢ hinh 2-7.
Dicu kien d¢ much cong tic o che do nay [

cg b om . : . | i - i
+ Thien gpevaden 11U, 1§ > |}._*._Ul

|<l__? <!

2 'I‘.!l\

+ Bién do tin hiéu vao | [ B
Do chon di¢m cong tde Gnh P ndm dudi dicm it dong nén & chd do
nay co mot so die dicim sau;
-Dong trung binh nho nhat so véi dong trung binh o cic ¢hd do

Khic néu cting tin hicu dau vio,
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-Hicu sudn T ldn nhat.

-Croe cat 810 nho thadt 0 < 0 < /2,

-Mcdo phi tiyén tu 1én nhat.

-NO duge dung trong may phat thanh, véu ciu hico sudt 16n, khi ay
tar cua ing 13 Khung cong huong, Trong Ninh vue am t@n thi méo [6n nguoi La
Khong Jdimg o che do nay.

2. Ché do cong tac cua den hin dan

Clng tuong ty nhu ¢ chd do ding dén dién 1. dai vdi tranzistor, trong [inh
vue am tan cing ¢6 the cong tdc o ba loai ¢hé do A, B vit AB. (Ricng ¢hé do €
khong str dung vi gdy méo khong duting thing vt 16n) dé ticn viée nghién ctiu ta
sirdung diaw tu'\-'c'['.. v vio 1, = £ kil mie Kew B chung vi day eiog [ kicu

thong dung nhat (hinh 2-8).

Py P.. U

Y

Hinh 2.8 Dac tuyén vio ctu den bin ddn

Dy trén dac tuyén diu vio ndy, ¢in ¢d vao cich chon vi tei dé lam viée
tinh ban dau =™ P 7, ta s& lan lugt xde dinh phan td khuéeh dai cong tie & ba loai
ché do khace nhau nho dudi day,

a. Ché do A

O chd do ndy dong dién & dau ra 16n i trong c¢a chu kv cla tin hicue dau
vao  (tuong dng vat diém P, wrén hinh 2-8). V6 quan niém trén ta thay rdng néu
dau vio cia phan (i khuéeh dai 1 mot hinh sin thi dau ra cling t dang hinh sin
(Hinh 2-9).
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Tir hinh 2-9 ta ¢6 mot s6 dic diém sau;

-Tin higu diu ra va tin higu dau vio céd cling dang.

41

v

I

I
™

P §

Hinh 2.9 Dang dong dién vao va ra

-Bién d¢ thinh phin dong dién xoay chiéu & dau ra (J,,,) luén nho
hon dong cue goc 1y, khi chua 6 tin hicu.
-Dong trung binh [,
-Do dong Iy, c6 gid tri [dn va luom 1on i khi ¢6 hoic kh(”uig cO lin
hi¢u dau viio nén hiéu sudt & ché do nay rat thap.
b. Ché do B

La ché do dong dién & mach ra clia tranzistor ¢hi xuat hién trong ntra chu

ky tin hicu vao. Nhu vay viée dinh thién sao cho khong ¢6 tin hi¢u vao thi dong

o~

cire gép, cye gde biang “07 tuong ing vai diém Py

Dang tin hiéu vao va ra nhu ¢ hinh 2-10,

Biac diém cha che do ndy I Cong suat tiéu hao lic chua ¢ (in hicu rit
nho so vor lie ¢6 tin hi¢u. Mot cich 1y teang khi chaa ¢6 tin hicu (1, = 0: 1, =0).
Do do hicu sudt cua ting cao; song ta cling thay ring ché do niy khong st dung
duge trong cic tang khudeh dai don vi méo 1én. N6 duge ding trong cic ting

khuéch dai mic theo kiéu diy kéo.
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Hinh 2.10 Dang tin hicw vio vicra

¢. Ché'déo AB
Day 1a che do trung gian gidta ché do A v B. Dong cuc gop e chua ¢o tin
hicu vio o gid ot 16n hon khone mol chiit, Khi co tin hicu viwo thi ing 1én trong

khoang thot gian [6n hon mét nia chu ky.

¥

Hinh 2.11 Dang tin hiéu vao vira

Dang tin hiéu vdo ra nhue ¢ hinh 2-11.

(8]
ad



Tir hinh 2-11 @ nhan thay ving: NEu tin hi¢u vao c6 dang hinh sin (hi tin
hieu ra o nea dudi bi bet dau. Nhu vay géy méo tin hiéu nhung nhd hon so véi
che& do B. Nguoge lai khi chua ¢6 tin hiéu vao dong dién tinh cuc gép ¢é gia tri nhoé
I, nao dé va duge ting lén khi ¢6 tin hi¢u vao do do6 hiéu suat khd cao. gan bang
chi¢ do B. Ché do niy ngudn ta cling khong st dung ¢ cic ting don ma ding trong
cde tdng mac theo kiéu day kéo ¢6 st dung cde mach trung hol khic phuce méo

phi tuyén,
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Chuong 3: HOI TIEP

3.1 CAC PINH NGHIA CO BAN

. Héi tiép: La ghép
mot phan tin hiév ra (dién ap
hode dong dién) cta mang bon
cte tich cuc ve dau vio thong
gua mot mang bon cue khace goi
[ nang i6i tép (hinh 3.1)

Hot tiép déng var to rit
quan trong trong Ky thudl niueh
twong w, 161 1ép cho phép cai
thién ¢ic tnh chat cia  bho
khuéch dai, nang cao chit luong
cua bo khuéeh dai.

Eor tiép duge phan thinh

cac loar:

. Hoi tiép am: La hot
HEp M tin hidu hoi tiép nouoc
pha vl 1o hicu vio, Khi ¢ héy
HEp am thi o in ligw vio bi yéu di.
Hai tigp am ¢d tic dyng lam ting
do on dinh cha mach khuéch dai

nhung Ly lam giam hé s khuéch

i oo mach, 1161 GEy i daoe su

dung trong cic bo khuéeh da

tuomg

. Hoi tiép duong: La

Xe - X, X
H—~ K '
|
l
5 X]n

Khl

Hinh 3.1. So da khéi bo Khuseh dai ¢6

) hot tiép:

K hé s0 Khuech daiz K2 hé s6 ot uép;, Xo: tin
haew vaor Xz tin hi¢u hi¢o: Xt fucu ras X0 tin
hicu hoi tep.

T T _.f.i._“\ R

ay : LT‘ iU:K )
L,

G, SN

bTE T K U [

L, 2 _

Hinh 3.2 Cic loai mach héi uép: a) héi dep

néi tép dién dp; b) hoi L€p song song
An

dién

L
A



hoi ticp ma i hicu hoi H1Ep ddng pha vdi tin hicu vio Khi oo hél tiep duong thi
tin hicu vao duge ting cuong  (khoe 1eény. HoOL ucp duong thuome lam cho bo
khuéch dai mat on dinh va duge st dung dé tao dao dong.

. Hoi tiép mot chiéu: La hoi 1iép ma tin hieu héi ticp I un hica mot
chitu (hay bicn thién cham). Hoi tiép mot chiéu sit dung dé dn dinh nhiet cho

mach dien kKhuéeh dun

. Hoi tiép xoay S
chiéu: La hél tiép ma tin hicu U
héi tiep 1a tin hi¢u xoay chiéu. |
Foi tiep xoav chi¢u s dung deé )

tranh s suy  @wam o hicu

(tednh suy giam hé sé khuéch [ _ .
. s .. . d ) e A 3 TR L —

dar xoay chiéu). Ngoi ra con U l K lL

phin biét hoi uép dua wén co a
o - - < L'| : . . [_.‘1
s cide phuong phidp niac mach " e Ly, -
o . "‘/ | : -
horucép l L., Kh{ .
o — - ] -—0

¢ Hoi tiep  noi Hinh 3.2 Cic loai mach héi tiep:
tiep-dién ap (hinh 3.2a): Tin  ¢) hoi tigp noi nep-déng dign: dy hoi ticp <ong song-
hicu hot tigp dua vé dau vao dong dicn...
noE UEP vGi ngudn tin hicu ban
dau vi ty 1¢ vai diégn dap o dau
.

. Hai tiép song song-dién ap (hinh 3.2b): Tin hicu hoi tidp dua vé
it vio song song v ngndn 1 hicu han diu vi v 1o vai dicn ap T,

. Hoi tiep noi tiép-dong dien (hinh 3.2¢); Tin hi¢u hél iep vé ddu
Va0 Nl UEp véi ngudn tin hicu ban diau vty 1& véi dong dién ra,

. Hoi tiép song song-dong dién (hinh 3.2d): Tin hicu hdi G¢p vé dau

Yo song song vaéi nguon tn hicu ban dau v 1y 16 val dong dicn ra
3.2 MOT SO TINH TOAN KHI MACH BIEN CO 1O TIFP

it ci bon loal mach hoi tiép uén day déu ¢6 thé quy vé so dd khai 18ng

quidt cta mot mach dién nhu trén hinh 3.3,
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Gia thigt cac khot déu 1a cde hé tuy&n tinh va tin hiéu chi chay theo chiéu

Mot ten.
Tir so do Khot, mit ra cde quan hé sau day:
X =KX X =KX,
Xh = X\-'er‘ X:fn: Kfrr‘X:'

Fo hop cac phuong trinh ndy cho ta phuong trinh e ban cua mang bon cue

¢cO horuép (2,1) vie (3.2).

X, K
o X K 3.1)
Xl. I+ KKIH
X .
K, = ot KUK, (3.2)

trong do, K: ham truyén dat cla mang ban cuc tich cue ¢o hoi udp:

K,.: him truyén dat toian phin cta né;

K, hant truyén dat cha khau ghép gifta ngudn tin hicu X, vt bo khuéceh

Ll

dar.

X
— K, {4 -
0 i R Qj:) _ K i
K,/‘é/' Xl'll K - ;

Hinh 3.3 So do Kkhai todn phan bo khuceh dai co héi tidp

Gor K, = KK, 1a hé¢ 50 khuéch dai vong; ¢ = | + K, = 1 + KK, 1i do siu
hot Gép. Cae tham so K viv g 13 nhtng tham 6 ding d¢€ dinh gid mic do thay doi
cac am o et bo Khaech dai do 1on tép ame gay v vie danh gt nude do ondinh

cua bo khudch dai do,



Khi l I +KK,, ‘> [ theo (3.1) [K ‘< !{K i, tirong Ung ¢ hoi tép am.
Neuoe fai, khi |1 +KK, |< 1thi [K > [K

Truong hop dac biét |K\ l = | KK, | >> 1t (3.1) suy ra:

X ]

;- r _—_

K= ot x (3.
/\f ]\

X K
va K, = }"w [-<’ (3.4)

, nghia 1a mach ¢é héi tiép duong.

e
!

it

Vave mot he thong khép Kin ¢d he so khacele dai vong vat [ thl hiun
truyén dat cua né hiu nhu khong phu thude vao cic (inh chat cua mang bon cuc
khuéch dai ma cht phu thude vio tinh chilt ciia mang bon cuce héi tiép. Su thay doi
cide tham s¢ cua phan wr tich cue vi do tap tdn cliia né khong anh hudng dén cic
tinh chiit cia bo khuéch dai ¢d héi GEp. Vi vay. mudn xay dunmg cde bo khuech
das chinh xdc. phan ding b Kign (cho yéu &dién oy ehinih xie trong khiau hol

Lep.
3.3 ANH HUGNG CUA HOI TIEP AM PEN CAC TINH CHAT
CUA BO KHUECH DAT .

1. Anh huong cua hoi ti€p dén do on dinh cGa hé s6 khuéch dai

Trong thue . ¢6 nhicu trudng hop ngadi L can dime cdae bo Khateh dai co
he 56 khuech dad on dinh, khong phu thudce viio nhict do. vao cic bien doi el
dién dp ngudn, vio thdi gian str dung ¢ling nhu viio do tap tan cua tranzistor. Bing
ol todn sae day. ta thay bo Khuceh dat diang hoi GEp am <6 thé dip tnyg duoc
yéu cau do.

Gor san s¢ hé s6 Khuéch dai toan phan cua bo khudeh dai ¢ hoi tép la
AK 0 ctia be khuéeh dai khong ¢6 hoi tidp la AKL vi phan bicu thiie (3.2) theo K.,
K, v Kot oco;

N ".:'u 4
QK e —N gk sk k- A Rk
"1+ KK, (1+ KK, ¥ (1+ KK, )

it e

Tu do suy ru:
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AK,  AK, KK, AKX, I AK
ey - - . - .-
N K, 1+KK, A, 14AA, K

4 "

(3.9

T biéu thic  (3.5) w thiy riing: Thanh phdn sai s6 tuong doi hé s
khuéch dai cia bo khuéch dal 6 hoi tiép am nho hon (1+KK,) lan so voi sai
sO tuong doi hé so khuéch dai cua bo khuéch dai khi khong co hoi tiép.

Trong kKhi Jda0 sa1 5o caa K va K cua bo khaeeh dat ¢d hot tiep vi khong
¢ hol UEp giong nhau, Vi vay, dé ¢d duoe cic bo kludeh dai chinh xice cae phan
e thy dong et mach (tao nén mach hoi tép va mach ghép vao) phai ¢é do chinh

X ¢ao.

e e . . IO L L. | P
Fie bicu thite (3.3) suy ras hor GEp any gia chio quan hé A = - o dinh

(nghia fa X‘I: const ). Pat luong ra X, hode dar luoug vao X, ¢d the Ld dién ap

hode dong dién, Nhu vily tuy thude vio loar mach hoitiép, sé ¢d nhimg dai lueng
khide nhav duge on dinh (xem bang 3.1,

Bang 3.1

tLooun mach hotl nep Buai luong duge on dinh S Low mach khudch dw
Hoi ticp am noi He 56 khuéch dar dién Mach khuéeh dan
ucp-dien dp [/ di¢n dp
. - :
: ap
; U,
L ]' . Rt = e
Hop LSp dm nol | Bién dan truyen Much hicgn doi ap-
! Lép-dong dién /, ; dong U--1
; dav:——
Hoi tuep am Bicn b uyeén Miach bicn dor dong- |
ro sone song-dien dAp {; ; ap I-U
! o !
dat: / f
1 i
Hornepam He =0 khuceh dai Much Khueeh dat
~ong sonte-dong dien / dong dien :
. ! I
- dong: —— !
i : I |
I . ' i |
[N — s S | :




P61 vél bo khuéch dai nhiéu tang, ¢d thé thue hién hol tigp ting ting
ricng Dict -goi i hot 1Ep bao mot tng hode hoi GEp qua nhida tng gor 1 hoi tép

bao nhicu tang (hinh 3.4,

~ @ K &~ K /&~ K 7

|
o e L

ht

Hinh 3.4 Bo khuéeh dai nhiéu tdng ¢6 hor ucp:
) héi iep bao mot ting: by héi (iép bao nhidu ting

Hoi GEp bao nhicu tang cho dd on dinh clia bo khuéceh dai cao hon hoi Lép
bao mot tang. That vy, néu ¢6 bo Khuéch dal n tang. hé s6 khuéch dui médi tang
la K va h¢ s khuéeh dai cua bo khuéeh dai khi o6 hoi tep 1 K7 thy vo1 bo
Raceh dal dime hoi G am bao ting thog viéng & hinh 3,40, t ¢o

X K

K'= ‘21 = " 3.
X, (I+}\'Kh|) (5.0)

vit vol bd khuech dat ding hoi tiép am bao (1t ¢ cde tiang thi;
X K-

K'= o0 = (

X 1+ K'K

.J_._
-l

I
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Tu (3.6) vit (3.7) suy ra sai 6 tuong doi hé s6 khuéch dai ciia bo khuéch
dal ¢é hor t€p am bao timg (ang riéng ré:

A K i AN

K 1+KK, K

va cua bo khuéch dai ¢6 héi tiép am bao tdt ca cdc tang:

&__ Kr n AK

K F+(KK ) K
Can ¢ vio cie bicu thite cla sal 86 tiong déi ta thity sai so wong dai el
bo khuéceh dai khi ¢6 1ol tiép bao nhidu ting s& nhd hon sai 56 tuwong dai cia bd

khuéch dai ¢ hoi ti€p bao timg phin

2. Anh hudng cia hoi tiép am dén tré khang vio

a) ir)

Hinh 3.5 S0 do twong duong ddu vao cia bo khuéeh dai <6 héi ticp
{ding deé tinh tro khing vioy:
a} Mach hoi Gep noi tep: by Mach hoi Gep song song.



Hoi tiép im 1am thay doi ¢ khing vioe cta phan mach niam trong vong
hoi 1Ep. Su thay doi nay chi phu thude vio phuong phip mic mach hoi Hép vé
dau vio (61 HEp hay song song) mi khong phu thude phuong phip Ty tin hiéu o
i d dan vio mach hon nep. Vivay, de unh iro kding vito caa bo khuech dad
¢ hor ticp ta phin bict hai traomg hop: hoi tep nor uep vic hot nép song song, So
do wong duong diu vio cta bo khuéch dai ¢6 hol GEp néi U va hot 1Ep song

song duoe bidu dién trén hinh 3.5,

\\\ \\TL]'F\I-\ ¥

\\ N \"nl.

Hinh 3.6 S0 dé tuong duong dau ricaa bo khuech dad ¢d hot tiep:
Q) Hoi dep dien dp; by Hoi ticp dong dién.

be don gian Khi tnh toidn, ta ding so dd twong duong dién ap cho mach
hot GEp non GEp v sor dd wiong duong dong dign cho mach hoy GEp song (hinh
[ i g S . E
350 va 380,
Cie ddu an” tren bink 323 1 cste da e e mach Bob a9 vy, B dicn e m
. [ it i
cla miach hot ncp, chinh 1 dién tnd gita har ddu an’ kKhi X = 0 nghia Lvaen mach
hot tiep dicn dp (X, = U) thi ngdn mach cic dan 227 el bo khudeh dai (hinh

3.6a): vai mach hoi Gep dong dién (X, =17,) (hi nguoe laic ho mach Jdau v 227

trén (hinh 3,60y,



a. Tro khdang vao cua bo khuéch dai ¢o hoi tiép am néi tiép (hinh 3.5a)
e Khikhong ¢é héruép (K, X, =0y
L, o, + U

7= e ot (3.8a)
+ Kl <6 hot uép:

- & _ U, +L’"+/\"m,\;; _ U1+ KK ) +U" 8b)

B ! /. o
Taay
Z1\' =&l + Fine gy

Néu 1, <<, thitir (3.8a) va (3.8b} suy ra
VARER A (3.9)

N vay khi o hoi tiep am noi ticp thi ted Khing vdo tang ¢ lan -
(E+KI,) fan

b. Tro khang vao cia by khuech dai co héi tiep am song song
(hinh 3.5b)

¢ IKChi khog co hoi tep:

I VS S

Y = }1— = E‘—r = o = " ‘ ,:: (3.00)
o Khic6 hoi tiep:
L = = s = A = 5 L (3,100
Z. U, (. v, o
VG, >> .t (3.10a) v (3.10b) suy ra
7.= 7] (3. b1

dwene bicw thuae (3.9)va (3.0 By co the phat bicu mgr aich gan dang:

Nhu vay khi ¢6 hoi tiép am song song thi  trg khing vio giam di
{4+ KK, ) lan



3. Anh hudng ciia héi tiép am dén trg khing ra

Tréy khdang ra cia mot mach duoce xde dinh theo biéu thic sau:
AU,

e T (3.120)

I

Z

O day, AL v A7 tuong bidn dor cta dien dp v dong dicn trén .
twong ing voi cing mot lugng bién thién AZ, coa wd khing tai. Néu so dé chy
adm cic linh kien tuyén tinh thi ¢6 thé viet lai bicu thic (3.12a) dudi duang:

Z. — Um

E— - (3,12

vor AU, 1a dién dp ra khi hd mach tai; A7, 14 dong dién ra khi ngan

e

mach tai,

Héi tiép am ciing lam bién doi trd khdng ra ciia b6 khuéch dai. Khic v
trudnie hop ted Khdang vio, su bién doi nay khong phu thudce vio phuong phap dan
(i hicu hdi GEp v diu viio mi ¢hi phu thude phuong phdp not dau ra bo khuéeh
dui véi didu vaio mach héi 1iép. Do d6. dé tinh iy khdng ra ta phin bi¢t ¢ic trudng
hop hoi (iep dién dp, hoi tiép dong dién va vé so do tuong duong dién 4p cho
mach héi iép dién dp; so do trong duong dong dién cho mach hoi Ueép dong dién
fhinh 3.67.

Tren hinh 3.6, cdc dau bb' 14 dau vio cua mach hoi uép, HE don gian, gla
thict mach hoi tep ehi din tin hi¢u theo chiéu mii e (1 wdi sang phat). Nghia
[ ta bd qua inh huong cta phan tdc dung (it dau ra (diu aa’y v dau vio  (ddu
bb). Sai 0 do gid hiét dé gay ra khong ding k&, Theo gia thiét nay. dé xdc dinh
dien ug vio mach hot tep v, phai cho X, =0 (néu X, = 0 thi trong mach hoi
HEP s€ ¢6 mot dicn dp khong t gitta bb™)y. Vay, vé1 mach hot ticp noi teép Xy = [
= () (nean mach ¢ic dau 117 wén hinh 3.5a) vii véi mach hot GEp song song X, = [

o

=0 (ngin mach cde dau 117 rén hinh 3.3b). K, Echam toyén cia bo khudeh dai
khiong hoi tiep khi ha mach wi (dau 227y K, 1a haun truyén Khi ngan mach i,

Tuony duong nhu vy, lacd K vad K, tng véi bo khuéeh dal ¢6 hot tep.
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a) Tro khang ra cua bo klwwéch dai ¢o hoi tiep am dien ap (hinh 3.6a)
¢ Khikhong ¢6 hét ticp: 1 hinh 3.6a xic dinh duoe
Zo=v v thudngr, << vy, nén Zosr (3.13)

1

e  Khi¢d héi tep:

K,
= K ! ) /\/ . = — N /\/ . .,
U " ! 1 1|+ K i K i ‘
/(\ . \ /\ N \
r, ’

Viy, volr, <<, thi

O day. gy [ do sau hoitiep khi o mach dau 227

Nl vay kit co hoi tiep am dien ap thi tro khang ra cua phin mach co
hoi tiép giam di g lan- (1+KK,,).

b. Tro khdng ra ciia b¢ khuéch dai cé hoi tiép am dong dién (hinh 3.6b)

«  Khikhong ¢o hol tucp

1o hinh 2.ab rat

Z.o=1 + 1,
thuong r, >> 1, do dé
Zo= {3.16)
o Khicé hoi tiép:
e ST



_— g L - - - -
Um =K X=K, X

[

(hh1 homach 227 X, = X))

(/’I

A [ Perls R K ) =g m (3173

Vv, <<, thi
ARYYA (3.18)

Nhue vay ki co hoi tiep am dong dien thi tro khdng ra cua phan mach
cO hoi tiép tang lén g lin - (1+4KK,).

4. Anh huong coa héi ticp dén dai dong cia ho khuéch dai va dén méo
phi tuycn

Nha hoi tép am, dar dong cia bo khuéeh dai duoe mé rong. Thiy vay, khi
khong ¢6 hot tiép thi toan bé tin hiéu duge dua dén dau vao bo khuceh da, do do
X, = X,. Khi ¢d hot tiép, chi ¢ mdt phin tin hicu duge dat vao bo khudéeh dai:

X = YK, X = N-KK, X,
Suy 1

X, =

Nuoal i v HN Tieu vao cda bo khudeh da co hot nep X, nho hon tin hiéu
vio clin bo khucéch dai khong hot uép X, T g i, nenomdo phi taycn do do cong
duomg tnh truyén dat cia bo khuéeh dar gdy ra, tuong g cting giam di it nhat 1i

bay nhiéu lan.

Paé B mot trong nhitng wu diém 160 nhat cua hot Gép am vi nhd vio do ¢o

the ndore cao tinh chan thye v do nhay cia bo Khudeh dat.
S. Anh hudng cua hoi tiécp am dén tap am

Gia thiét tap am ngoai dua vio gitta hai ting cta mdt bé khuéch dai. Tur so

d6 khoi hinh 3.7 viél duge bidu thiic;
I (th_KI;’.X|H<| + X|:|1K_‘ = X‘

Chuyén v& La duge:
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X | = . X " + - = - X . ()1 I()J
l + KIKJKJU l + I(]}<T‘.I<I1I B
. __;f“_l P —— _‘:_\,_ - s

T ¢3.19) ta thiy: trong mach ¢6 hoi ticp, tap am & dau ra X, giam
di K\ K,K,, o, Tu (3.19) rit racty s
X X

uill 1]
i K2 3201
X l X (320

rlit 14
Theo (3200 ty <6 Ui higu teén tap am & diu ra cing 16n khi K| cang 1dn va
chi ¢ the khir logl tap am xudt hién sau tAng thi nhat, khong thé giam nho loai

tap am xudt hién ¢ ngay dau vao bo khuéch dai.

! X,
.o e —— Y

% o K “*—*G}"ﬂ K,

¥

Hinh 3.7 Sor do dé xdc dinh anh hudng cla hdi GEp dén tap am

Trén day ching ta di xét anh hudng clia héi (i€p dén Mot 6 thong 6 co

bin ¢t bo khudceh dai,
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Chuong 4:CUNG CAP VA ON DINH CHE PO
CONG TAC CHO CAC TANG DUNG TRANZISTOR
4.1 MACH CUNG CAP VA ON PINH CHE i)() CONG TAC CHO
CAC TANG DUNG TRANZISTOR LUONG CUC
1. Ché do tinh |

VE nauyén tie,viee cung ¢ap cho tranzistor dé xdc dinh diém cong tde tinh
phai dam bao cho tranzistor Tudn luon [am viée trong mién tich cue va cac tham
56 ctia nd luon luon thod min cac dicu kién cho phép. Mudn vay, phai dam bao

nhimg yéu cau sawu:

+U,
Re l I,
I
— ‘ N\
T B |
L : I. I
I{n i \’
[JHIL
Re ||| L
) Ui'l
- U

_J__ U|11

Hinh 4.1 S0 d6 bo khuech da emiter chung
L,: dicn dp nguon tin higu
R, : di¢n trd trong cla ngudn tin higu

a) Pien he colector phai duong hon dién thé bazo dot v tranzistor npn viv am

hon dién the bazo dai vai tranzistor pnp tir 1 Volt dén vai Volt.
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by Mat ghép bazo-critor phat duge phan cuc thuan (1 Uy | = 0.7V doi
varranzistor silic va | Uy = 0.3V doi véi tranzistor geemani),

<) Dong colector phai 1én hon dong dién du colector-emiter nhiéu, nghia la

I PRS- 1 P

dy Phar dam bao cie dieu kien cho phép ve dong dp. cong suat v nhict
Jo.Nhu dd bict, che do tinh cda mot tanzistor mac emiter chung duoce xde dinh
bot ciie tham sa: by [U Uy trong d6 thudmg cho trude mot tham 56, vi du cho
troe 1 ba tham soocon T <€ duoe xde dinh duie vio thong 6 di cho v vio ho

Jae tuyeén vio vivra cua tranzistor,

o dac tuven vaos Uy =1, ¢, U ) -t lul
-Ho dac tuy&nra: T =15 (Ug D0 (4. by

Quan he rimg bude do duge dic trung ot dutng Gl tinh (con goi La dudng

tal mot chicu
[o=1, (U ) : (4.1¢)
e minh how, v& duomg tai mot chi¢u cho so do bo Khuech dai trén hiah
4.1.
New ana hict = 1L xde dinh duee quan he:

U Lo

-~ t

o= ' - TR (3.2
R VR R +R

Bica thite (4.2 [h mat dang cu the cua - ler nd B bidn thie bicu didn
o L Lo wren Bedae tuven vac hinh 4020
Puong i 1inh o6 do doc:
dl, |

dU R OER,

Carg oo vao bico thate t-F 20 v b dae tuvenc tren ta o lon <8 sous
ar K then dor gk cua Re= Ry thi duong e tinh quas sung quanh
diem Poocon khi thay doi dién dp cung cip, nguon U tht dudng i tinh dich i

hoide dich phar Biem lam viee phai nam trén dutng i tnh, dé 13 giao dicm cia
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dudng tat tinh van e tuyén ra ang vér dong vao I, vi dong colector I, phii
dong thoi thod man (4.1b) va (4.1¢).

b) Trong thyc 1€ thudng cho trude dién dp ngudn cung cip, lic doé
viéc chon diém lam viéc va dién trd mot chiéu (trong trudng hop trén 13 R+ R)

s€ tuy thude vao cie yéu 1o sau day:

1

CBign do tin hidu ra (dong. dp, cong suiit):

Hé 50 khuéch dai

- Dai tan cua tin hiéu vio

~ Tham s6 ctia mang bon cuc

- Méo phi tuyen cho phép v dicn trd viio vicdién ud ra cta mach
- Tup am

Tham ~6 gidi han (4, U, P).

Tuy thude vieo muc dich tng dung cu thé cha mach, khi chon diém lam
viee Ginh ¢d the dic bigt luu tam d&n mot s& yéu 16 nio do di k& rén va bo qua
nhimg y&u 16 khiic,

Sau khi da chon duge diém tinh, <& thi¢t 1ap vi uf coa no trong so do thue
(& bing cdch dat 1én cde cuc clia tranzistor nhitg dién dp mot chiéu ¢ thiét

(U Vit Ui,

Loy [ 4

e =

[(15__TT’FF o

Tricong hap I =const

r T = SOk

T = SOuF

e

[]('l’_mm lVT(‘}-'[] P I.J”._ lJ('I{i? _EL'—H

I(Tl]

— ¥

uek
i) b)
Hinh 4.2 Bidc wyen ravi dudng i tinh cho so do rén hinh 201

a) Tranzitor ¢o hé so khuéch dai (inh B be;
b} Tranzitor cd hé s6 khuéeh dai dong (inh B 1dn.

Ry



Van dé con lai 13 én dinh diém lam viée tinh dé dim bdo chat lugng yéu ciu cla

nuich.

Tor finh 4.2t thay: trong ba tham s& Lo by, v U, i phid on dinh

tham s nao. Hinh 4.2b biéu dién dic tuyén

ra clua mot tranzitor ¢d hé s6 khuéch dai

dong dién By I16n hon so véi By trén hinh 15 P\\

4.2a  (hoac ctng loar tranzitor do, nhung

nhict do bén trong cua bin dan (1" cao 10 iz

T

i viee ¢ theé di chuyén sang diém bio TR o' 162

e

i e N R N - =

hon). Néu @it cho Iy, kKhong doi thi diem =
gyt

w

Eun vige s€ thay doi nhiéu khi By viv g thay

déi. Trong nhitng teudmg hop bit [oi, diem

hod. Vai digm lam viée uén hinh 4.2b, khi . (uA) —————
1 icu vao 1on 8¢ ¢6 méo phi tuyén rat Ian. . . o
v ! - Hinh 4.3 Su phu thuoe e tan
Vay on dinh I, s& khong dat duge hid¢u qua ' 50 viio dong colecror
mong mudén, Thue 1€, én dinh dong colector
[e, 13 ¢ loi hon i, Lie nly dd By hodc 10 thay 461 nhidy, diém Hm viée cling hdu
nhu khong doi, ¢hi ¢ dong dicn vio |, thay doi.
Tom hu:
Tat cd cdc bién phdp on dinh diem lam viec déu xoay guanh vin

dé on dinh dong colector.

2. Mach cung cap

R
L. + U
e e

J Mach cung G =

cap dong I (hinh 4.4) S R, R,
Tri s6 Ry duoe xic

- L R : A ! . !

Jdmit bing o Jdoocua diom i |

tnh (e U, trong ho dac T ‘1

tuyén ra theo bidu thic (4.3)

B SNV U
— [ [ ] (43) o

R

Hinde 4.4 Much cung cap cotector caa g Khaceh
Jat diing trunzsior,



K ¢é nhiéu tranzitor ctng ding chung mot ngudn cung cip thl cic tang
thuong duge mae song song véi ngudn cung cap. HE giim ghép kv sinh gitta cic
tang. trong mach colector cha cic tng (trd ting cudi) thudng mac nhimg mat loe
R, ).

Mach cang cap thien ap

D¢ ¢o dong tinh 1, trong mach colector, phii cung ¢dp cho bazo mot dién
ap nao do, goi 1a thién dap. Cung ciip thién dp cho bazo thudng [ay tr nguon cung
cap colector, Pé cung cap cho bazo ¢é the ding cic so d6: dinh dong bazo vi

dind p bazo nhu tinh bav (vén hinh 4.5,

+ U(_'('

: 1)

Hinh 4.5 Cdc ~o do cung cap thién dp don gian cho tranzistor
at Phuong phip dinh dong bazo:
by Phucng phip dinh dap baszo.

Tren sordo hinh 450, dicn dp dinh thicn cho baro (U duoe dan gua
dien g R, v bavo, Dicn trd R, ¢6 el <6 1an hon nhidu cho véi didén try mot
chicw cua mat ghép hazo-emiter, do do dong dinh thicn (1,0 duoc xae dimh ean

ding abu saw



O day Iy, khong phy thude vao nhigt do ciing nhue khong phu thude vio
tham s6 cua tranzistor vi vay mach [am viée tuong doi 6n dinh, tuy nhicn. 177, =
By ma coi Ly, la on dinh, nén dong colector xé phu theoe vhice vao By lam
cho diém lane viée b thay doi khi B, bien doi uic la Kiong on dinhi. V1 viay mach
nay ¢hi duge ding trong cie bo khuceh dai tin hicu nho (yéu ciu By nhd — suy
ribicn doi nho), 1an s¢ thap. Mach ¢6 vu diém don gidn. Cic tu dién Cva C, laun
nhi¢m vu ngin cich tin hi¢u xoay chiéu vdi ngudn cung ¢ap mot chicu.

Cung cap thacn dp bung phirong phadp dinb dp bazo - thinh .30 nhan duoe
e bo phan dp Ry, Ry mac song song véi nguon cung cap colector U Thien dp
Uy, duge xde dinh theo biéu thite (4.5).

lJHi".U = I]).R: = ['JL'L'-R] (I]J + ]BU) (45}

Thudmg chon 12> L, (%) do dé bice thire (4.5) ¢6 dang gin ding:

Uy = U 2R {4.6)

T nhdn thay Uy, Khong phu thudc tham so caa tanzistor wic khong phu
thuoe nhict do va dé ap tdn cta tham so tranzistor, Dong [, cing 16n thi Uy,

cdng on dinh, muon the thi R, R, phai nho. Thudme chon:

L= 1003 0 330, (4.7

Trong do. [, [ dong xoay chiéu trong mach bazo dng véi mite tin Ticu
vao ddn nhit, Lic nay ihicn dap hdu e Khong pla thuoce i s6 dong bazo 1, (nic
la dienr lam viee tinh dige on dinh), do dé c6 thé ding cho mach khnéeh eti tin
fcw don (cheédo By Tuy nhién, ki R, vt R. nho th cong sudt ticu thu cha ngudn
cung ¢ap elng tang.

Ngodi hat phuong phip cung cap thien dp rén day, con phuong phip dinh
dong emiter, nhung phuong phdp nay it ding ngudn cung ¢ap ricng cho bazo, nén
ta khong xét o day.

3. Hico tuong troi dicw fam viee

T 5o do ong duong cho tranzistor imy viée trong mién tich cue ta nhan
thay dac tinh cua tranzistor lam viée rong mién tich cue duge dac trumg chil y&u
bot ba tham so: By (hoae A Ly, (hoie £ = Bg v Uy Suethay doi el

cie tham so niy Bnguyén nhan ddn (@ su thay dod dicm Lam vice tinh, Néu bict

h
Lrd



ducce quan he T (Upe L. B cua mot mach ndo do thi ¢ thé tinh todn duog
luemy thay doi et I theo cic tham so dic tumg di ndi ¢ ren nha bicu thite
(+.8).

A cl, _ (1
AN, tﬁ AU~ —— AU+ — B, (4.8
Ay, g ZEN

Ciae thanh phian v phim ca bica theae 038y coi 10 fie yo" on dindr. Chidng
cho biét kha nang on dind ¢t mot mach, Loaong bicn dot AU Al vic ABL ol
I dad luong troi. Nluwr ta d3 ndi trong chuony 1. cde dai Tuong ndy déu phu thudce
vilo nhiét do. Bang 4,1 cho bict mét 6 gid 1 dae trumg cho sy phu thuoe deé.
Bang 4.1

[ oan tranzitor

Geemani iSilic ?('}ccm;mi ISiIic i('icc.n'umi :
R
o TETTE TR e |
2 003 L A0 30107
. 038 | 06 02 03 1 0l
{ S 55 100 | ()

20 ‘5

1

I i
| ! |
i ! :

L e —— —

Doi vai tranzistor Geemanid, ~u phu thude caa dicm T vice vio nhict do cha
you duoe gquyet dinh bon dong nguoe [, 1201 vé1 tanzistor Silics dong newoe
tang nhanh hon theo nhict do, nhung g1d ti tuy ¢t 3o L nho hion so vor tranzior
Geemani & ciing nhiét do, do dé véi tranzistor ¢ the bo qua anh hudng cha I,
Vi theé. dé dam bio cho cie mach dién lam viee on dinh-dac bict 1 & nhiét do
cito, newot thay dine tranzistor Silic, e ndy ¢an quan i dén anh huong cua

U DC Unl todn duoe dien dp vrot den ede dong dien viv dign Gp mat chicu. ding
s do rén hinhy 4.6, trong do Uy = Uy, + AU DIcn dp tron ALY, co the do s
bien doi cta nhiét do eay ra, cling ¢6 thé do tap tin cia tham sO tranzistor gay ra.

Dicn dp ron 1 bicn doi didm 1am viée ban dan Uy,



Khi dong emiter khong dol néu nhict do mit ghép thay doi mét luong AT
thi dac tuvén 1= (L) cua tranzistor sthic chng nhya tranzistor gecmani s€ tih

HEN sony song vai true tune mot fuong 12 2.5 (mV/Ch At|1] (hinh 4.6b).

t= sC

AL,

-— ./'_"\\ //r R A i"'__ / .-’llL
B3 4@ Lo
N AN

- L
U _ Lo

N U

ik [HE

Hinh 4.6, a) So do wong duong cia tranzistor khi k& dén danh hudng cla AU
b) anh hudng cua nhiét do dén ché d¢ cong tic cua tranzistor,

Tuong duong véi mot lugng bign doi dién dp buazo-cmiter:

) _my
AU, = =205 =\ {Lranzistor npny)
my _
hoiic Al = 25 o At (Tranzistor pop)

4 Jday A = 0 Kb ohice do tang.

Trong trudcng hop nay Uy sinh e do nhiét do thay doi, nén duge gor 1a

troi nliét.

Viay dong colector I- ctta modt tranzistor npn (= [ 2Ycht gitr neuyén khénge
; & C iy 5] =

o ) cl e . . . mb
doi khi nhict do tng mot lugng A" néu Uy, giam mon luong AU = 2.5 —— A7,

Ngwoe lai, néu gitt cho Upe khong ddi th dong colector sé ting 1én mdt lugng
Al vai Al duge xde dinh theo biéu thite (4.9):
AU,
~ o~ He o
A=A = lj,_.()(expiu i) (4.9)

{
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Trong do. b, Ly dong emiter Khn AL, = 0.

“ U, o+ L,
- R(
| lﬂ]R I ﬁRl
o [ || - | —1|_01';| O——H4K—r t
vio I . |\ Vo
[.] R, .
N . [} a
i)
+ L,
R,
C
-1, —
[ B~ L
R, \(‘fl
VIO *_IL ' Ry/I R, 5
l rd

| i
g
L/
%

d)
Hinh 4.7 Cung cép vl on dinh dicm Eun vige biang hoi tép am dicn dp mot chidu:
a) - Maeh emiter chung: by mach colector chung; ¢ mach bazo chung:
d) s do twong duong cdaad vicey tho yua dnh hudng cia R, R, deh i)
U= U RJIR R

Be didnh giid nide do anl hudng cha dien dp 1si ddn dicn dp ra, ding fré ser

Khuech duai dien dp w6l K, K, duoe xde dinh nhu sau:

Al

N S

B \[l N {10



O day, AU, 13 lrong bicn doi dien the 1 chidu gitta dau ra bo khuéeh dai
v dat,

4. Cike s do on dinh tuyén tinh

Cice so do on dinh didm Tam vige duge dung pho bién nhat hi¢n nay 1 so
do dimg hoi iép am 1 chidu nhim bign doi thidn dp mach vio cua trinzisior sao
cho ¢4 the han ¢hé su di chuyén diem Ginh trén dac tuyén ra, pay nén boi cic yeu
13 it On dinh.

o Sordo cung cap va on dinh diém lam viée bang héi tiep am dién dp

m6t ¢hiéu (hinh 4.7),

So do 47a chr khice so do 4.5a & chd R, duoe néi v colector cua
tranzistor ¢chi Khong phar véi nguén cung ¢dp. & day R vt Bun nhiém vu dua
thién dp vio bazo bang phuong phip dinh dong bazo. vira dan dien dp hoi Uép vé
mach vaw,

Nguyen 1ac on dindi: néu ¢d mot nguven nhan mat én dinh nao Jo T
cho dong mot chicu I, trén colector tang thi dién the U, giam. do d6 Jong dinh
thién bazo [, = R gtam theo; lium cho I, gtam xuong. nghia [ dong tinh ban

|
diw [, duge gilt nguyén,
Theo sodd rrong duang hink 4740 Kk bo guacddng ooroe (dong Jdien duy

Lo va g dhide b >> 1)) il duoc:

. LRR, R, 1R R,
[Jm‘_‘ = | B__'.__._l__.; = [_JCE_._ AT L B I {_]_1 l}
R.R, R+R, R +R,
R, IR R
= (U-LR)) = = (U -] R oy
T e ak U TR
1 dad suvra
R
BAU -U . (1+ —Ly]
_ _ Ry
. B R, + R,
U= TJ
I = o - (412
R

Theo (4.12), dé mach 1am vice on dinh phdi ddm bio diéu kicn B.R . >> R,

Ue2e AU b+ RYR G v Ry phat du Lan, O¢ cho done qua R, nhé, chon

|
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Theo kinh nghiem, chon R sao cho ha dp médt chio (reén 16 161 thicu bang
0,21 ..

Néu gia thi¢t Iy << I}, ta ¢d Uge = Uy (1 + R/R,)) do dé do khuéeh dai

dién dp trot xdc dinh duge theo bicu thite (4.13). (xdc dinh theo cong thiic
K, =AU /=Aly)

R,

SR 413

Ser dé 6 vu diém: cong suat 16n hao nhd vi R, va Ry fon. Trong so dé hinh

+ Uee

Hinh 4.8 So dd cung ¢ip vh on dinh diém lam viée bang héi GEp am dong dicn mot chicu:
a) Mach emiter chung; b) Mach colector chung: ¢} Mach bazo chung.

4,7a ¢6 thé cho R, = o, Lic d6 dién th€ colector
—_ |

Ugp = Upy, + IR,

o So do cung cap va on dinh diém lam viee nho hoi tiep am dong dién

mot chiéu (hinh 4.8).

Nguyén tic on dinh: khi I tang (do nhiét do mat ghép ting hay do do wp
tin tham s6 transistor...} thi dién 4p ha dp tén R U, = [ R, ting. Vi dién dp
bazo iy teén bo phan dp Ry, R, gan nhu khong doi, nén thién dp gida buzo vil

cmiter Ug, = 1L,R.-Ug, (U, I dién dp tinh wén cmier) giam [am cho 1 giam

theo, do do [ khong tang duge.



Trong so dd nay. Ry, [am nhiém vu héi tiép am dong dién mot chiéu dé 6n
dinh diém Lim viee, D¢ trinh hdi Gép am dai v&i dong tin hien (dong xoay chiéu)
ren Ry g e he so khucch dai cha mach. cane niac song song vai Ry mot tu
thodt cao tan Oy o Ul s6 510 cho ¢6 the coi Cp ngan mach dai véi domg tin hicu.

So dé tren hinh 4.8 diing héi GEp am dong dién mot chidu dé on dinh didm
lam viee, B& phan tich ta ding so dé 4.1 va so dd twong duong cua nd trén hinh
J.490 Dua vio doo xae dinh dioe quan he sau:

Ryl =-U. +UG-Uy - Ry (414
Mt khade dua vao mot guan hé gifta cie dong dicn i 4, o ¢he do tnh:
L = T/ (1 + Bl
thay vio (1 H vichuyén v& S8 eo duoe bicu thite (4.15) 1 bicu thic dé

xie didy dong eniiter o ¢hé dé tinh:

U, =u,-U,. +1., R .
[kﬂ — cu 5 Bl ot e (4. 1 D}
R, +R,/(1+B,)
Nen dong dicn du Ly, du nho vi :
- . Co s . o Ty

dicn g Ry du lon | Ry > R/ (1 + By
thi dong dién emiter hiau nhu khong phu JR"
thudce vao tham sG tranzistor v chi ¢d su |
thay dor cua Uy ankh huong dén 1, (R fa G Bl 4 1

didn o tah o chan 3oxuong dids.

\\\.__
i N .. . . - lIJ'
lhucng dicn &p bazo-enuter thay  dot o |pn

trong phun vi:

+
R, — .
Aliy < (0,1 = 0.2V ] \L _ U
Neu U + Uy o= AU, i anh K_\\J R P L K.
S |
huome ndy khong ding kK& Truone hop j b

thuong cap 1o U+ Uy =2 Uy, e do
Hinh 4.9 So do tuong ducsng mot chicu

W (413 suy ra bicu thie gan ddng sau . LS
: & e cua mach dién wén hinh 4.1

day:
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Qua phan tich nhu trén, ta nhin thay I hau nhu khong phu thude vio R
v v cie tham s6 cua tranzistor. Do d6 cé thé k&t luan: so d6 emiter chung diing
hot ticp am dong dién dé on dinh didgin lam vice ¢ tie dung nhu mdt ngudn
dong. Sordd ham vice cang on dinh khi | Uy D v Ry cing oho so vai U, + U,
vi Ry, << (1+B30R,. Thuong chon Ry theo biéu thite sau:

ER = (1 )V

Quay lur déi v6i-cac so d6 wén hinh 4.8 o clne xdc dinh duge dong
colector I = 1 theo bidu thae (4.15). Trudng hop Ry = 0, tie v61 mach colector
chung (mach lap cmitery I vian @it nguyén khong doi.

Vi phan bicu thiie (4.15) theo Uy s& suy ra duoe bidu thite (4.16) ¢ tinh

¢ so khuéeh dw dién ap woi:

A CAL, AU,
\[( x ;Nl]_ = ,._( —= \{,r, : _—,Mi oo AL kS
S oou, RobRN+B) R,
hav K, = o MR R (4.16)

AL AL R

Fie 5o Khuech dan dién ap tros trong truomg hop ndy bang he so khudeh dai
Jica G Lo de.

EHEn nay cic so do on dinh diém lam vige dang hoi tép am dong dién mot
chid¢u thudng duoc ding nhicu nhat. Ching cho phép cong tic 6n dinh khi he s
khucch dui dong By thay doi tr 5 + 10 fan vi nhiet do bién thién trong pham vi G
R0°C den T00"C. Tuy nhicn, ching ¢6 nhuoe didm B ¢6 1on hao phu (rién didn trd
K ova he so Rhivech dan niot ehicu gl (do hor ep ann o ehicu uen R ),

D& minh hoa, ta xévi da sau day: |

Vidu: Mach dién trén hinh 4.8a ¢ cie thong s6 -

U = OV R =50 kQ: Ry = 20k€: Ry = 2k€) R = 3Kk va tranzistor ¢6
Bo =300 U, =07 Vil LUnA,

) Tinh cic tham s6 cua mach & ché Jo finh:

by Tinh hé so khuéeh dai dién dp uoi K,

60)



¢) Tinh Taong bién doi dong colector khi thay vio mot tranzistor khic ¢é
B 1000 U0 =000 Vol g, =1000A v nhan vét e anh huadng coa ba tham
SO dd den cona te cuamach,
Giais ) Tu (413 dnh duoe

U' " _ (/; + R 14 ] o

/=1 = o ,
R +R A1+ 8 )
o R Lol R R NG TN,
L keR T _ =0 ; J ..'__’_:__j_._.__i;_.'__:’_”_?_'_ = 0.83mA
k,. n (\|'-" _‘_} ._.l“ t _3(]
" T+ 72,
L .
L, = B_ FGLOILA
Up=1.R.=1.66V
Upo = L=t = U AL R AU = 319V
K
by K, = =5 223

Chui thich: Bidu thae 4.15 trong trudng hop nay <6 U, =0 -u61 Jdat.

Nhan xet: Trong ba tham sa B Uge v Ty, thi U can danh haonge ion
nhae den sothay daor cua B suucdd den B con suthay dot coa I theo 1,
hhone ding ke,

Chil ¥ rang nhimg so dé on dinh dimg hét 68p am dong dién mot chicu chi
duge ding Khi thanh phian dong mot cliuéu trong much ra khong phu thude vio
beca do tin higu vioo nghin Khi muaeh Hun vice o chd da A

O che do B C do thanh phan mot chic¢u cta dong ra phu thuoce bicn Jo tin
hicu vito. nen trong so do ¢o hoi ticp am dong dién. dicm 1am viée tinh bi thay J6i

theo mie tin hicu vio, ¢é the gy mdo tin hicu nghiem trong.
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5. Cac 50 dd on dinh phi tuyén

Pé 6n dinh diém 1am viée trong cdc so d6 on dinh phi tuyén, ngudi ta dp
dung phuong phip bt nhiét nhd cdc phan tr ¢ tham s6 phu thude nhiét do nhr
tranzistor.diof, dien trd nhict, Cie so do nay thudng duve dimg trong miach 16 hop

vi rong cde tang kKhuéeh dai cong sudl.

—iH

2
[J* giﬂi“’ . x|
I L'i(w_ R, - %

a) b) c)

Hinh 4.10 Cic so dé on dinh phi tydn:
2) So dé b by So dd bt AU, vi bi ngudn én dinh cung ¢ap: ¢) So dé bl dung
dién o nhidl

Neu diot v tranzistor ten inh 400 déu Jduoe san xuat tr mot loai ban
dan nhu nhau vicn@u nhict do mat ghép cua chiang vhu nhau thi dic tinh nhict cta
dién ap bazo-emiter vit cta dién dp ha trén diot nha nhau: hon otta, Uy, va va Uy,
¢6 chidu neuoe nhau, nén anh hudng cla thict do duge bl hoin toin, HE giam
anh hudng do do tap tdn cha tham 6 tranzistor giy ra vt anh hucng cia o glan,
dne thens bicn phdp hor Gop ans dong didn nho dicn g R Sodd rén hinh
L.10b cing lam vice theo nguyén tie dé. Tuy nhicn so dd 4.10b con cd thé bi
duge cde bign doi clta ngudn dién dp cung cap: khi mac ndi Gép véi R, mot s6
didt theo chiéu phan cue thuan, thi Ry, R, va cde diot do tao thanh mach phan dp
dua dicn dp cung ¢ap vao bazo. néu chon R, << Ry thi dién dp bazo hiu nhu

htong phu thuoe viio neudo Jiindp cung odp U
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So do himh 4. 10¢ ding dién trd nhiét ¢6 he s6 nhigt am dé ba. Khi nhiét do
tang thi R, gidm, do dé dién ap trén emiter Uy tang lam cho dong colector giam
a0 ¢ho ¢d thé bu fai su tang cla dong colector theo nhigt do. Tuong e nhut vy
cling ¢ thé mac Ry song song véi R, hodec mic mot dién trdy nhict ¢ he s¢
nhict duong R song song voi R .

Cide sordd on dinh phi tuyén ¢6 uu dicon: mch 6u dinh chi gay 1on hao
phu khong ding ké va khong 1am gidm dai dién ap ra.

6. On dinh diém lam viec trong cic mach té hop tuong tu

Trong cdc mach to hop twong e, dé on dinh diém lam vige ngudi 1a ding

cae ngudn dong. vi mach dicn nguon dong dé thue hicn dudi dang mach 16 hop.

o+ Uge ' P
R
i | g
RN fl,.l” leﬁlﬂ_ ______
T )
[JISIE}
- - A
. b)

Hinh 4.11 Much dién diing nguén dong d¢ 6n dinh 1.
4) Mach én dinh don gian;
b) Mach on dinh cho trudng hop dong 1. vho.

Tren hinh 4 11 L sordo caa hal nguon dong. G thict I khong phu thuoe
Uy viv tranzistor Ty va T, ¢6 tham <& hodn todn gidng nhau va o ciing

nhigt dé. do do:

l = I\_ \E\l [ " = [

¢
-
:::. A
AN
A
——
p—

Theo so dd hinh 4.1 14, ta ¢d
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RV
fo=1  +2 =] -
B,
T da suy
!

x —— = [ khiB »>2 (b 17

“i+2/B,

Bicu thite (4.17) cing ap dung duoc véi dong tin hicu, Ta (4.17) ta thav
ring: ¢4 the dung ¥, d¢ didu khicn (1 s0 T, B8 ¢6 duoe 1, 6n dinh, cich don cian
bl 1or dicm P vai nguon dien dponat claen dncdinedc U quandicn odn iR hi dé
ta co dong 1, 6n dinh tic o duge nguon dong I, on dinh (vidu ding de cap cho
mach vi sai),

Trong ciac mach t6 hop. ngudi ta trinh ché tao cie dién tro ¢t 5o [on (v
s chicn the tich 1am: do do khé o duoe done 1o of) = U/R v U=z U,
V1 vy de ¢ dong colector nho, ddng sodo 4 1th,

T chiing ninh duge nhd mite thém dign 0o hoi uép R nén Ty << 1L do
do so do (4.1 1b) ding dé diéu khicn mot dong colector n dinh, ¢ trl x3 nho hon
(ri s cua |y nhicu,

Tom s hat so dd e déu dimg done 1) do dida Khicn dong T tie 1 oo
the on dony T bang cach ¢ dinh dong [ ahdy on dp dicn nguon U (acd nauon
dang),

4.2. MACH CUNG CAP VA ON DINH CHE DO CONG TAC CUA
CACTANG DUNG TRANZISTOR HIEU UNG TRUONG

I. Ch¢ do tinh

VE ngnven Lic. viee cung cap v on dinh diem Ron vice doivan FET eang
giong nhu doi vai tranzistor ludng cuc. Do van FET dé xdie dinh diem Tinn viee
tnh phii sde dinb Fo U ovi Uy Onedind dicm o viee duoe thae hien bing
cich on dindt dome I, Neudi takhong on dinhi dicnn [m vice bang edeh ondp
Eoe V1O tap Lin tham socua FET rn 1édn Bun cho 1, thay doi nhiens dao den

mdéo phi tuycn fon (dicm Lun vice di chuveén sang ca niicn triot).
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Viee chon diem lam vice phu thuoe vio nhidu véu 16: diai rong, méo phi
tuy . dicn dp nguon cung ciap, he so khudeh dai, dac tinh tan sé, cong suat 16n
hao cho phép. dicn ap vadong dign cho phép. tp am. tuon dong [,

Trong trudng hop khuech dai tin hicu, FET plidd Kun viée trong mien thit
CUgel > U gl vavige xide dinh diém tinh phai thoa mdn nhiing yéu ciu sau:

-Done mang t, 1> 0 (doi v JEEE con phai diam bao dicu Kicn !, | <
S P S)

-Bicn dp cru-nguon Ugg > U (FET kénh oy U < UL (IFET kénh p)
doi var JFET thh diot ¢ta phai luon ludn ¢ trang thai phin cuc nguoc,

-Dién dp ming-nguon [ Upe 1< I Upg T < T U 0 1 trong d6 U, Tcdien ap

ddnh thimg gifta cue midng vi cue nguon,

SCong sudt on hao P,o= Poovae cie dong dicn v dién ap thoa mdn ¢de

diéu kién cho phép.

Kinh nghi¢cm cho 1hdy, trong cic bo khuéch dai tan so thip, chon dong
tinh 1,,, Khodng vii pA va dién trd miang Ry, te (0, 1= 1) MO 13 ¢6 theé dat duge hé
O khucch dad mene mudn, DO vor cae Bo Khaceh dad cao tin chon 1,0 = (0.3 «

(.51, de dat duoe do doc du 1dn, Biem im vice thudng chon diegm trung binh
trén dudng i tinh

2. Ciac so do6 on dinh diém lam viéc

Van dé on dinh o dav 1a 1am cho dicm fam viee Khong phu thudce vao do
tap Gin thany <6 caa FET . Khong phu thuoe nhict do. that glan vic cde bicn doi coa
dién dp nguon cung cap. Khi dp dung cdce bien phap on dinh can lau y ring: 1), v
I 4 €O d0 tap tin rat 16n (khoang 3 dén S lan),

Cng giong nhu trong cic tang khuéch da diing tranzistor ludmg cue, bién
phidp On dinhe dicim fam vice 461 vai ¢ic tang dimg tranzistor trudmg 1 diing

nguyén tiae hol iép am dong dién v dien dp.
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Chuong 5: CAC SO PO CO BAN CUA TANG
KHUECH PAI DUNG TRANZISTOR VA MACH
GHEP GIUA CAC TANG

5.1 SO PO EMITER CHUNG

1. Thi¢t tap mach ¢ ché
do tinh

Xt s do trén hinh
S 1.Gha thiet bién Jdo dicn ap ra
véu cau U, = 2V, dung
tranzistor ¢ By = 100, U =
AV,

Budge I: Tinh luong
bicn  doi dién dp ra trén
colector (Iay mike cao nhat tru
di mue thap nhit Allo = 20, =
AV Pen dp o tacu nen
= Up + U,

=25V, dodo L =2

colector U
Chon Ui,
U+ AL =635V, DE du i,

Ciine

vinln

chon Ui = 8V,

Budge 2. Chon dicn ap

tren dién trd R, dé on dinh

dicm lary viée, chon Up =2V (lan),

°+ L
|
I, ?”'JR L[R
. ' z TN U
T |
P RS 1)
| : 1
OUR IDR —
L \ [.'1_‘\'1 I
(:)Un ) '
I L1
1 Roop C
= T
SIS _ |_|
) ¢ " l?j N l!R
N " R D
L]
[
i F __'_ I8

Hinh 5.1 Tang khudceh dw emiter chung.

Swoe 3: Chon 1o v khong ¢6 véu cau @ dac bict ve dan . trdr Khing vao.

nen oo the chon i teong Jot iy y, Thuong chon I trong paainy v, Ta chon by

= ImA.
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Buve 4: Tinh R, =1, /I, ~ {; = 2KkQ,

Buoe 5: Chon b, = 101, = 101./B, = TO0UA.

Buoe 6:'1inh (R, + Ry = U /1, = 80 K€D,

Budge 7. Tioh Ry =Uy/ I, = (Lig+ Ugg)/ Ipo= (24 0.7)/ 107 =27 kQ (ding
dién rd chuan).,

Budge 8 Tinh R. = (R, + R,)-R, = 80 -27 = 53 kQ. Chon di¢n ud chuin
R. =36k,

Buoe 9 Chon dién ap tinh trén colector. Vi khong ¢o yvéu cau i dic bi¢t
nén khong cho trude Re. Chon Uy sao cho nd nam gifta dai dong, naghia Ja:

Uo = U - 120U Up-Upp | = 8-1/2 (8-2-0.5) = 5,

|-J

R
Budge 10: Tinh R = (Upe-U )/l = (8-3.23)/107 = 2,75 kQ, chon dién tré
chuin R = 2.7 kQ,
Cong sudt t6n hao trong tranzistor:
Poo= U =1 (U -UL =107(5.25-2) = 525 mW
phat nho hon eonyg suat 1on hao
cho phép cua tranzistor U,

o nhiét d6 van hanh,

e Uce
Chir ¥ Ncéu cin

o dih wude R dé

dam bao tan s gidi han Uco
trén fe thi cho ude Re
= {1 = 2) k€ va khi tinh

1oan nén an dinh R vio

LJ|. i l-E-('I-:n "

bude 3 sau dd mdn xdac

dinh 1. 0 L

v

Hinh 5.2 Minh hoa dang di¢n dp ra trén colector cha
s dd hinh 5.1 (C, hd).
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2. Su do emiter chung don gian (khong ¢6 héi tiép am xoay chicu}

So do emiter chung don giin duge bidu didn (én hinh 5.1, trong do dién
dung cua tu dién ¢t <6 du lén, sao cho ha dp trén emiter ¢hi 1a ha ap mot chicu
v mach chi ¢ hot tiép am dong dien mot chicn de on dinh dicm lam vice tinh.
Bang phuong phap ding so do tuong duong o tinh deoe mot <6 tham so co ban
cua mach:

e He 5o khueh dai dién dp oan phan:

, KOG, POR T _
N, === !
e [ R
2 .. (1 )
. ..
K .= f’_&_l ) (3.1
i R
(0 )

(Trong do S L do hd din eta den, R, lacdicn 0o trong cua ngudn tin hicéu)
Truong hop R, <<y, vt Re <<, thi K, dal gid te) cve dai:

K, =K,=SR. (5.

)
[

I"l'l) I
Mat Khide tacd
reox Br= Pl = Bl e

(U, Ludicn dp nhiét wén colector, d nhi¢t do 25% ¢ ghuiri 1 26mv)

do do bidu thie (5.1) ¢6 thé viél Lai nhu sau:

Viy he so hhuéch dat dien dp cue dai chi phy thude ha dp mdt chicu rén
dien o colector, Tuy nhién khéng nén chon /R quit 16n lam cho trunzisior
chuyén sang Eun vice & khu vire bio hoi v gy méo Ian, Thudmg chon /R, dn
hon o ien dp cung cap mot chicu £, Khi dicn rd trong £ ¢l neudin tin
Nicu oo pha tang 1y bing cich chon tranzistor ¢o he ~so khuceh dar 7 19n vi

chon dicm L vice 1inh sao cho dong tinh £, nho.

o [ <0 khudceh dai dong di¢n
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o DIén e vao:

7= 7

!

e Diénwdm;

/., = /,j(_l_ 1 R (5.6)

“l i

¢ Mcdo phi tuyén:
Thone thuong ¢6 1hé

col quan hé giia dong vio 1,

vit dong rac i Lactuyén tinh, Vi

vay nguvén nhim gay mdéo chu

véu 1o do quan hé phi tavén {0
cua dac tuyén vao 1, = (U,

Vi dang xét bo khuéch
dai trong pham vi tan 6 thap

(tin hicu bigén tUnén chiam), nén

dite tiven vio b clng ¢6 the

Hinh 5.3 Dac wyén vao.

diing d€ hicu dién quan he cla
dong tin hi¢u i, va dién dp tin hiéu u,, (hinh 5.3). Gia thiét dién dp vao hinh sin:
T

e = Ugpy, + Ugpsinat

Biél phuong trinh cta dac tuyén vio

V(’)’i I[] = IF‘.|'IE'I (]"A!\-).
Thay UL, vao bicu thite (5.22).s¢ nhan dioc:

ty LI

. il . -
I, = prpT.exp(—[ﬁ“sm(ol) (5.8}
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o libu

batl,, = Lexp .

Gia thiét méo phi tuyén do hai biac 2 gay ra. dp dong khai tién Tavlor cho
ham ¢, lay dén s6 hang bic 2, ta cd:

-

I=1, 1!+ Ui nmil - s (1 200 (3.9)
Lx Ly o sinol + -cos2ot 3.
v h (r 417,
trong do diu
l]H]. . T N . o .
U= simot = U sinet 1 think phan co ban,
i
s .
0, = «F cos2et = Uscos2ot la thanh phan ha bic 2.

-]
Dé tinh méo phi tuyén dimg bicu thic (5.10). Vi hai bac 2 160 hon ién i
cac hai khac. nén ¢ (hé tinh gan ddng nhu sau:
L, S

K = -[—]; 100 % = IijTﬂ' 100% (5.10}

Viy he so méo phit tuyén k phu thude vio bién d¢ dién dp vao Uy, Muon
k< 1% tht Uy < 0,041 = [.4mV. Nhu viy ngay ca khi bicn do dien dp vao be,
van ¢6 méo phi tuyen lom. DE gidm méo. dimg so do ¢d hoi ticp am xoay chidu
hoic dimg mach khuéch dar vi sai. |

Chi v rang ¢ tan s6 cao phai ké dén anh hudng cta dign dung ra C cua
trunzistor. Dien dung niy 1am giam tan s6 gidi han trén et mach.

Liic nay dé tinh todn he so khuceh dai dién dp va dong dicn can luu v dén
anh huony cia C v ong bicu thiie (5, Tay vie (340 thay R bar (R HoC 1 C
cling va1 R tio nén mot mt Joe thong thip ¢6 tan s6 gidt han

]

® 2R C

(5.1}

wwoar mi trong bicu thire (3 Tay v (5.4 ¢6 tham so /7 phu thude G <o,

Do dé dang dic tuydn tdn so coa K, va K o pham vi L <6 cao con phit thude

v
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vao dang cua A Lae ndy e s6 gidt han trén [ cta so do duge xde dinh theo

(5312

(5.12)

trong do [y 14 tan s6 ¢idi han et he »& khuéch dai dong dien S khi mac
emiter chung vaduge xac dinh theo (5.13): f, duge xiac dinl theo (5.11).

Deé dic tung cho do khuéeh dai ¢ tan $6 cao nguoi ta dimg tich K,.B, trong
do B 1 do rong ddi tan cla bo khuéeh dai. Vi bo khuéch dai dai rong, ¢é thé coi
B= (. doddtheo (5.1a) tacd:

]
B(R ./ )

K B JoC I‘ SR . ; (5.13
f”. - . A= e 1 51- )
r,. Co 1+ joR O

Vif.ty 1é var 1/C, va 1/C néu tir (5.13) suy ra KBty & véi §/C. Do dé
dé bo khuéch dai ¢6 hé s6 khuéch dai 1én va ddi tin rong phai chon phan t tich
cure ¢6 hd dan S 16n vii dién dung tap tan Cnho.

Nguyén Iy hoat dong: (a su dién dp tin hiéu vao duong 1en suy ra dién
ap chin B cua dén duong 1én, do dé dén lam viée khoe hon, dong dién qua den
tang & suy ra dién dp chan C giam xuéng e o am dis vay dign dp ra am di
(nguge pha vor dién ap vao). Khr dién dp tin hicu vao am di qua trinh phan tich
nguoc lai.

3. Mot 50 tom tat dinh tinh vé so do Emiter chung

e Dién dp ra nguegce pha véi dién ap vio

o Trdrkhing vio tuong déi Ién ¢& tr 200 dén 20000

o Tro khing ra twong déi 16n ¢& tir 20k dén 100 kQ

o 11& 56 khuéch dai dién dp 16n hon 1

o H¢ o khuéch din dong dién Ion hon 1

So do Emiter chung thuong duge tng dung lam cde tang khuéch dai trung

gian diing trong cdc bo khuéch dai
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5280 PO LAP EMITER (CC)

E.GiGi thicu

Sodo tap emiter (hinh 5,43 ¢d hé
s khuéeh dat dign ap K, =1. N6 thuong
dugce dung 1am mach bidn doi tré khing
dé phoi hop voi nguon tin hicu va tdi, vi
sondo ndy cd g khing vio Kan tkhoang
O dén v MO v g Khidng ra nho
fnho hon 100, Ngodi ra so do fap
crmiter ¢on hay duge diing trong cdce ting
ras viondg ed dan dong on v méo phi
tus &n nha S do Lap emiter thue chat 1 s
do coiter chung ¢6 hot tuep am dong dién

toan phin. Hor tép am lam cho
‘UM < !b ‘ do dé lam tang dat dong

et mach, Dicm khae nhau co bin cla so
do fap emiter so van so do amiter chung 1
Jicn dp ovio khong dat true Uép giia
emiter v bazo md dit gitta bazo vi i,

do dé U0 -0 -0 R, > ), Dong

colector s nr dicu chinh sao c¢ho U =

(.0 Nbu vay db dicn dp vao 16n (viu

e
f
-
“~
—_
_/\J

Hinh 5.4 Mach Eip Enuter:
(1 ghép dicn ap mot chicu:
bi ghép dien dp xouy chicu

Vol dicn ap di¢u khién &), ctng chi vai nilivolt mi thoi,

2.Che do tinh va mot so tinh toan

Picm 1m vice cta so dé duoe chon theo bien do va cue tinh cda tin hicu

vao. Néu tin haéu viio ¢ mét cuce tinh thi chr cin mot nguon dicn dp cung cip vi

dong (i I kKht nho (<1000AY, NEu tin hicu viwo 16n v hai cue tinh thi dicing im

vice tinh phat chon sao cho U

ans

dune Do guon cung cap dol ximg (hinh 3.4

nim gida dai dong (hinh 53,53 hie nav 6 (the phal



Vi so do Lap emiter ghép xoay chiéu trén hinh 3.4b. ta thiy khi chua ¢6
tinh hicu vio, ha dp mot elincu rén Rp 1 U, = [ R, Vi khong ¢6 hia dp mot chidu
trén Ry nen € duoe nap dén gid i U, C phai chon du 16n sao cho ha dp trén né
khong dol ke e kht ¢d tin hicu v, nghia 1 1/oC << R Gidt han trén eta dad
dong via sodo nay giong nhu cua <o do S 4o, con @iGl ban dudi dnge vai e
tranzistor ngat. L.ie nay dong qua Ry {a dong phong cta tu C:I = U/ (R, + R
do do ha dp wen ennter Uy = U R/ (R + R T do suy ra @i han duéi cda

dai dong:

R, R .
(‘ mi LII."..- Tos l‘[\ W i'.l u - - -[I (I{l R| ).
R +R R.+R
Do dicn dp nap trén e C, nén dien Gp ra ¢6 the lay cde @1d i am. die cho
mach chr sicdong mot siguon cung cap duong. 7, chon theo yéu cin dai véi ndie
am e didt dong, Néuw veu ciu didi dong doi xitng. thi tham so cua mach phat thod

mdn dicu kien (3.14).

I (R//R) ~ U ~,R,, (5.14)

G thict Ry = R, do dd U = [[R, = 2/3U.__ vi bien do dien apra U =
/3.

[

L!

k. . , e . .
G101 hyn oén coa dan dong: 7, -1

- e : R
Gidn han dudn caacdai done:-U -
! M- .
R+ K.

Hinh 5.5 Da dong cianach Tap Emidter hinh 5.4

Bing phuong phdap ding so dé tuong duong ta (inh duge mot so tham <6

sail (theo hinh 5.0,



| (1+BIURAIRMIr )

Hinh 5.6 ) vi b) so d6 trong duong cta mach lap emiter;
¢) va d) 5o dé tuong duong mach vio

s Tro khing vao

Z.o=t.+ (1 + PV RIRI D= (ry+R™p) (5.15)
Trong d6 R, = R//R [/,

o He¢ 56 khuéch dai dién 4p:

U I

T 16
(1+ /R,
e Dién ap ra khi hd mach tai:
Uy =K,U, IR .= /T (5.17)
R +r,

I+ -
(+ ), /TR,)
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e Dong dién ra khi ngan mach i

{..= ——+H, =1+ " -
Rt A . R +r, (5.18)

e Trokhdng ra;

) L, R vry
/ L. ( _____ ;_}; R " (5.19)
L, g

Lle 50 Khuceh dai dong dién (viel PT di¢n dp niit déi véi ntt E cla so dé (5.6a)
Lol v LU i =0,

frong dé 7+ - g oy VO S U R S T (TS RIRYD

—> A,- -t _ ,‘.‘.:1 + I_)) {52(”

vol gia thigt (R //r.) >> R,

Trong s do hinh 5.5b trd
Khing vao duoe xide dinh theo
bicu thie (3.21):

72 =R /IR /I 7. (5.21)

trong d6 7, xiice dinh theo hidu
ke (5153,
Nguyén Iy lam viéc: Gia

su-dign dp tin hidu vio duong

IEn suy o digén dp chan B caa
den duony éns do do den Tam
vide khoe hon suy ra dong qua
den ting lén. dicn dp ha 11én
dign tro Ry ting 1én tde 14 dién

ap tin hicu ra chan I8 daong 1én

thn hicw o dong pha véi un

&)

hi¢u vao). Khi dién dp tin hiéu Hinh 5.7 Mach bazo chung: 2) 30 do thous dung; b) So
do hoi tiép am dicn dp mot chiéu d& én dinh dicm L
viee: ¢ So do ditng hoi t1ép am dong dien mot chiéu dé
on dinh dién 1am viée.
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vao dm di thi qud trinh phan tich nguoc L,
3. Mot so tom tat dinh tinh ve so do Lap Emiter

e Di¢n dp ra dong pha véi dién dp vio

o Trd khing vao Idn o tir 20kQ) dén 500 kO
e 'T'ror kKhing ra ¢o tri so 1ho

H¢ so khéeh dai dién dp nho hon hay bang |

Hé 56 khuéeh dar dong dién 16n hon |
S dd Lip Emiter chung duoe tmg dung lam cic nuch dién khucceh dai din
ra co tie dung phor hop wo klidng vér mach rae tinh chit cda dong dién trong

muach vit dac diem cia cde chuyén tiep bin din,
5.380 B0 BAZO CHUNG

Cling gi6ng so do emiter chuny, trong so d6 bazo chung dé ¢ ch& do tinh
mong muon. ¢ the dua vio cmiter dong mot chicu thich hop uhd 1 ngudn dong
dimg hor Gep am dien ap mot chicu thinh 5.7b) hodc e noi Gep var emiter mot
dicn i de tao hot tep am dong dicn mot chicu (hinh 3.7a va 5.7¢).

Giong nhu trong so d6 emiter chung, dién dp tin hiéu vio cing duogce dat
gitta bazo viemiter, nhung vdi cuc tinh am. Pién dp ra 13y 1wén colector. Do d6 tiy
(5,100 0520 va (5.3 ¢ the suy ricbidu thue tinh hé so khuceh dal dien ap cho sor

d0 bazo chung nhu sau:

¢ H¢ so khuéch daidigndp K, = {\7};) (5.22)
1+
'FJ':(
Khi R, <<, va R <<, taced:
Krr!}’ ::Krr = S'R(_: !('R("’ILJ{.’ {5-23)
, . . : Al 7 -
e H¢ <& khuéch dai dong dien: K, - —— = b S (5.24)
' ' ‘ A, 1+ 8

Tra khing viio cin sor doé bazo chung nho hon nhiéu so véi ue khing vao

cua so do emiter chung, vi dong vio con phai ké dén ca dong colector,
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] . . R L /A N T [ )
e Tro Khing vivo /4 -4 ot ;i = {3

R iR

S
13
A

o Tra Kining ra cta s d6 bazo cling duge ade dinh giong nhu cda so do

emito chung
. L =R/, (3.26)

O pham vi tan s6 cao, die tinh tan so cua S0 d6 bazo chung giong cua so
do cmiter chung, vi hé so khucceh dar dien ap caa chidng giong nhaua, Dicm khic
Bigt grira hai <o do fa dien dung viw cua chang, VA so do cmiter-chong. dién
dung vio cua 06 Tutong dien dung C, vicdicn dung ghép gitin mach ra vivmach
vao (Cphan doh v&mach vao . O duge xde dinh theo dinh 1y Miller theo
bicu thic (5.27)

T KL Ol (3.27)

No e =0 Khoang e 10 den 100p/,

Var <o do bazo chung, dién dung vio chr 13 dién dung bazo-cmier, ¢6 tri
s0 khoang van pf. thiéu dung niy cing voi dien ted trong ¢la ngudn tin hidu tao
thanh mot khiu ioe théng thap vér tan <6 gidi han (rén 16y hon tan s gid han
tren cua so do emiter chung khid nhict. Do dé so do bazo thaime duoc diing cho
trong hop i viee vén i <o cao,

Neguyén Iy lam viéc: Gia su dién dp tin hi¢u vio duong i¢n suy ra dicn dp
chan E caa den duong 1én, do doé dén 1am vige y&u di suy ra dong qua dén gidgm
sutmg - dien dp chan Cduong 1én (ting lén)—aiﬁ.n dp ra dong pha véi dicn dp vio.
Kht dicn ap tin hicu vivo am G tht gud i phin tdeh neuoe T,

Mot so tém tiat dinh tinh vé so do BAZO CHUNG

e Piéndp ra dong pha vl dien dp vao

e It Khing vio nho co tir 300 dén 3000

o Irokhing rocd SO n e W 100k den 1TMO)
¢ HE so khuoech dai dong dién nho hon |

s ¢ <o khacel dai dien dp 16 hon |
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Sordo niach BAZO chung thidng duge am cic mach khadeh dai dat cao

tan v cae mach o dao déng m sa cao .
5.4 SO DO DARLINGTON
Trong nhid¢u trutmg hop, dac biét trong mach lap emiter, hé s6 khuéeh dai

dong dien khong du 1an heac khi yvéu cau ting (v khing vio ctia mach, ¢6 the 1o

hop mot so tranzistor thinh so d6 Darlington d¢ thod man cde yeu ciu do, Cao

nhi¢u cach mac hai hoac mot <6 tranzistor thanh so dé Darlington. Trén hinh 3.8
Ja mot s& ciach mice co bin.
) ¢ ,
gt C C T e
e f
P . :
. ek - I i
o T : " ! :
13 li \l B
I "
i i“ o [‘.
! I ’ '
r
| ‘ |
o ! $ g E
a) C) d)

Hinh 5.8 Mach Durlington:

#) mach chuan: b) vii ¢) mach Darlington-bit; d) giéng mach aj

T quan he wiga done dicn ra I v done dien vio 1, = [, theo <o dé
I = T { = - 13 131

3080, Gia thiél R = =« a ¢é:
Iy = Byl + Leg va ke, = Bolyy + L,
lo=1e+ 1o = Bolyy + L + Bolgy + 1 (5.28)
T ciae bicu thiie vé mot quan hé it cde dong dicn i, Ta suy

I, = t _@_1___"'_{_f_'f;:nﬁ (5.29)
P AN

Thay (5.26) viao (5.25) nhan duoge

L, +1.,.)
le=Builp + lepa + T + B L;_i L

“AL

BNl



Bict 1-A, = —— v gid
1+ B,

thict Byo B >>1 ta ¢6 bidu thiie

can dung:

[

Tovor + Togon {

BBy thy +leg,) +
A

b2y

N

Tl bicu thite (5,307 vi o d6
RIS

=506 do Darlington ¢6 dong

Hinh

| Tt
PR .
B N __E
).
I
r i
‘}{I
IR
1 |
Y _ #_

5.9 Mach Darlington dimg ngudm rien

cho colector

dien i lém hon ser dd dimg mot tranzistor. vi dong dién du e T, duoe T. Khodch

s Neu mie ba tranzastor thimh so do Darlington thi dong du L diwoc T ticp e

hhweeh dat 1¢n, Vi the rrong thue
¢ it (kb dung so do c6 ba
tranzistor (o én.

-Vi cde didt bazo-cmiter
clac hat tranzestor mac nol gep,
nen dien dp mot chiéu bazo-
emiter cna sd <o Darlington
cing nhu mice wéi caa dién ap
nay 1on gdp dot so vl treong
beop dine ot tranzistor,

Soudo Darbing ton ¢o hé
<O Khuéeh din dong dién 16n v
thuong duoe ding trong cic tang

Khuceh dai cong suat cuni.
5.5 80 B0 KASKODE
Macii  Kaskode

tranzistor ldng cye duge bicu

dung

dicn trén hinh 5,10,

Cang o the xiv dung

nuach Kuashode boi Zer hode boi

o s

T L
R, R,.
b L | U,
N

| ’[—.'.-..
E—KI v

Hinh 5.10 So do mach Kascode ding
ranzisior

U

'R,

E. .I.-I

N B

" N

: R,: | 4

= q - T, l
T e

_ T . i
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tranzistor lwdne cue hoic Fer hon hop.

Mach Kashode gom hai tranzistor: tranzistor vio T mac theo so do emiter
chung va tranzistor viw ‘I, mace theo so dé bazo chung. Ry va R, dé dinh diém Lun
vice tinh ¢ho T, vit To. Tri 56 cta ching duge chon sao cho di¢n the bazo T, du
G dé cho T, tam vice trong muén tich cuce (U, 2 1V vidién the colector Ty &m
hon dicn the bazo T khodng 0.7V, Tang ra i nhi¢m va ngin ¢ich anh huong
cla mach ra dén mach viw. dae biet o tin 6 cao. Mach Kaskode ¢ ©é =0
khuceh dai dién dp bing he o khudeh dai dicn dp mach emiter ¢chung. Nhung
Kluie vat mach emiter chung, mach Kaskode ¢6 dién dung Miller trong mach vao
nho. vi hé s6 khudch dai dién <ip cla tranzistor T, rit nho (K, = 1). Do 6 tan 6
gidi han trén cha nd (khi R, nho) cing bae véi tan s6 giGi han trén ¢t mach
bazo chung: trong khi d6 o khdng vio cta no lai 160 hon tro khimg vao cli
mach bazo chung. D6 Lo wu diém co ban nhat coa mach Kaskode. Chuveén vé so

A6 tuong duong ta ¢6 thé tinh duoce
: - :
K= ek

Vay K, - ?r =K, K, = SR, (

_h

30

So d6 Kascode duge @ng dung lim cdac mach khuéel dai ngudn tin hicu

vio 1tho vit Hn so ki vice fon,
Hinh 5.11 1 so dd Kaskode dimg hal tranzistor ba.

Nguyén (ac 1am viée ena mach giong so do hinh 5.10. O day chu vy chon
R, rat 1on so vai dién o vio cta Ty; dien dp Uy, ¢6 tinh quyét dinh dot vél dien
(he colector cha T va Ts phu thude vao bien do dicn dp vao. Khitang Uy tht dong

gua 1y giam mot lugng twiong g, do do dicn dp ra U gians,

Uu diem co ban cta mach Kaskode Toul niy so vé1 mach trén hinh 5,10 [
¢6 thé chon dién dp ra tinh bang di¢n dp vio tinh, do do6 ¢6 the ghép nhicu tang

vl nhau,



5.6 BO KHULCH DAT VI SAI

Trong cic bo kKhueceh dai tin hic¢u xoay chicu, ngudi ta khomg quan (am dén
hicn twong 1ron, vi qua phan te ghép dién dung, troi khong duoe dua dén dau ra.
Troi ¢hi lam thay doi hé s6 khuéeh dai ctia mach. Anh hudng niy ¢6 the khic
phue duoe bine hoi ticp am.

Newoe L, trong ciae bo khuéch da tin hicu mot chidu, 1oi cing duoc
Khuéeh dat vy dua dén dau ra nhu tn hiéu, Vi vay trong truging hop nay phai tim
cach giam 6. Trong thue t& khong the tde dong true GEp vao tranzistor dé giam
do tron duge, nén ngudst ta ding bo khuéch dai vi sai. Bo khucéch dai vi sai khuéch
dar lucu har dice dp ron cua tranzistor. Do dé bo khucch dai vi sai ¢é nitte 1ol ral
thap. Truomg hop mach hoin toim doi xdng thi troi duge kht hoan toan. B¢ phit
by vu diem dé cta mach ngudi ta khong nhitng ding bo khudch dal hicu hai
dién ap méa con d¢ khuéeh dai mat dien dp. Dien 4p dé duoe dua dén mot din vio,
diu vio thar 2 duoc néi dat,

1. Sodo va tham o co ban

Sodd vir cde tham 6 co ban ciia bo khudch dai vi sal ding tranzisior ludng
cue vit FET duge bicu dién trong bang 5.1,

Bo khucch dar v sai I mét bo khuéeh daitin hi¢u mot chicu doi xing, ¢o

hat ddu vao vichal daw ra v mot nguén dong (lrong so do ngudn dong duoe dat

noi 1iép vai cye B2 — nhung khong v&). Trong bo khudch dai vi sai diéu ddng chi

y 1a néu cie dien dp vao U, = U -U,, duge khuéeh dai len K 1an thi cice dien dp

il

vao ¢6 trr s bang nhau chi duge khuéch dai len K, lan. véi K, << K_;. Dién dp

vao duge chia lam har thanhy phin: thanh phan dién &p dong pha. ki hicu {7

chinh Ta tr1 trung binh dat so cta b dicn ap vao:

. Uy U,
L'I: mo "__',) (532}
vl thanh phan dién dp hicu:
ST (5.33)
o U v L vl e

Vi gia thiet mach hoan toin dot xdng nén dién the emiter (diém P trong

bang 5.1} luon luon khong doi. Do dé céac so dé trong bang 5.1 ¢6 thé cot nhu so



do emiter chung hoie cotector chung ¢é dién dp vio trén mdi tanzistor T £ /2.
B tinh he «o Khocel dat Ko K viv ro Rhidng vio 7.0 0r6 Khidng rac 2. ¢o the dp
dung cie bicu thie cua s dd emiter chung vil soure chung di bict,

¢ 86 khuéch dat hieu

von g tact U = 0.

o
() tin 6 thap cing nhu & tan s¢ cao K, déu ¢d trj s6 210ng nhu cta mach

emiter chung hoace soure chung. Trudng hop c¢in lay tin hiéu wen mol dau ra so

vén dét, ta ¢6 he s Khuéeh dai dé vé mot daw ra;

-K .. = _l_.._'__'. _ __:_5:.._ }\'

[
[T 1 2 4

v i

K

wil |

| !

U,
ERi_ﬁ " 2R,
e U+ LR,
Uy
0 e
; U,
) [JL'I'I] -
0 b)

Hinh 5.12 So d6 trong duong cla bo Khuéeh dai vi sal ding tranzistor ludng cure:
b 3o var dien dp vao dong phas by doi vai dien ap vio hicu.

bang mot na he 56 Khuceh dai hicu khi Lay dien dp ra dol sing.



Khi o dau vio chi ¢6 dien dp dong pha tic Uy= 0 thi U, = U, =U,., thi

mach Tam viee ¢ ¢h¢ do khuéch dai tin hi¢u dong pha, Lic ndy cd 2 tranzistor déu

dugce dicu khién baoi mot dién dp co bien do v pha nhir nhau. Do mach doi XUng,

nen donge dien tren cde cue twong ding coa 2 tanzistor bing nhat Tich so do

tong duong thinh har noa doi xiing. mdi nta tuong tng véi mot mach emiter

chung ¢ dign tro emiter L 2Ry hoac mdt mach soure chung ¢é dién tré cue

ngudn la 2R, vi ¢d héitiép am dong dien.

Bang 5.1

Lham N du hang so
' Tranzistor lutne cue fet " ) '
o | (ranziston UH: e S Ciranzisior =
R =R, =3k
B, =R =110
R =0
So do ro=r= S0
_ = fif)
; e
i, =2 5000 Jo =
S=FthuAN | S=2utey
fioati _
K., PR ) S (R 180 9
Ko ~ e
- iR, SR ! o
Kew Ro4r 42000 IR |- 28R, A 4
| .
G .l_“ 2 et V28R = SR, 40 20
2 b -
! I e
| 200+ fi#2,0) I [« Ui SRR 1] ; o
- - b + i, S (BN B voAd hY .
L Fo 2 e 2 ka2, MG
o { ('“r . _ a <
i = =" SR e ) = FUSIR. ) 450 pF 225 pF
2 2 o
roo. 7 i, [0 KC) 100 KE2
(NG S R <, s U CE WK, s R,
12y rL o eva fh el
(A oy,
by Ber e C oo honie O

He¢ s6 khuéeh dat tin hieun dong pha K, ¢6 the suy ra tr biéu thite da ¢é

doi vai s do emiter chung v soure chung ¢6 b ticp am dong dién. Picn rd héi
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tiep 2R, hoae 2R, cing 16n thi K, cing nho. Néu ciac dicn urd nay rit ion (tuong
ting L ctling rdt am) thi dong emiter caa hai tranzistor hiu nhu khong doi trong
gquat trimh b vice, nghia L nén dau rac dien dp hias oha khong doi, do do K, tién

101 hiing khong,

Str khie nhau co ban gitta ¢ch& do khuéch dai tin hiéu hiéu va ché do
khuéch dai tin hicu hid¢u dong pha la o chd: & chd do kKhuéeh daid tin hicu, R vi R,
Khong ¢6 tic dung hoi tep amz nguge lai & ¢hé do khuech dai ta hicu dong pha
chitng ¢o tic dung Lo uep un Ion Lkun cho hé s6 khuéeh dan tin hicu dong pha
giam.

Chit thich:Vi¢e phin tich nguyén 1y lam viée cua mach vi sai ¢6 thé dua
vao nguyen ¥ hoal dong cuaa ciac mach EC, CC, BC hay tinh chit cta dong dién
trong mach dicén vl die dicm cda ngudn dong 13 o ra dong dién khong doi

Mot so tom tat dinh tinh veé so 4o vi sai

o S0 do visal ¢ hai vé dor ximg

* Su dung ngudn dong

o ('3 101 vio dong pha, vi s

o 1rokhang vao 1dn, trey khing ra nho

o ¢ 50 khuéch dai dong pha nho, hé s& khuceh dai hicu 16n

o 6 kha nang tu khu tron nhiét

Mach dien duge dng dung dé xay dung cac bo khuech dai thuat todn va
cde so do khuéeh dai chat lugng cuo.

2. Mot s0 50 do vi sai dang phiie tap

(6 theé mice bo khucch dai vi sai theo nhidu so d6 khie nhau. Tren hinh
513 Remot 6 loai so do hay ding.,

# Sordd khuéch dai vi sai-Darlington (hinh 5.132) ¢6 dong (inh nho va
o khdng vao [6n, 6 the dat duge Iy = (5. 10mA va dicn o vio hidu 1, = (10 =
20MLQ). Mach ¢6 nhuge diem 12 dién dp 1ech khong diu vao v trdi nhict lon (=

ImVovat 15pv/ 0.
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I, st ?lzll__ +1 21, = const

Hint 5.13 S do bo Khuéeh dai viosat: ay khuéeh dai vi san Darfington; by khucch dai vi sal
Darlington b ¢) bo kKhuéch dui vi s o6 hot tiép dong dicn: dy khuéch dai vi sl ¢6 14
dong: o) Khuéeh dai vi sar Kascode
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# So do khueck dai vi sai-Darlington-bie (hinh 3.1 3bj. So do nay ¢o tinh
chat giong so do 5140 S0 do ¢d ru dicim die hiet [ chi ¢ tron eta hai tranzistor
dau vao md khong phai cfta ca bon tranzistor inh hudng dén wror dien Gp tech
Khiong.

* Sodo khuech dai vi sat co hoi tiep dong dien (hinh 5.13¢). Nbo mdc
thenm mot dicn ro hon Gép ¢80 (50 -+ 100 vio mach emiterr. nén dién 11 vio
ang v mo rong duge micn khuech dai tuyén tinh cta bo khuadeh dai. Nhang do
hot tiep an nén hie so Khaceh dai giam,

* Sodo klwech dai vi sai ¢o dai rong (hinh 3.13d). Trong so do thay dicén
tr R boi nguon dong ¢6 dicn trd trong vi phin 160 nén ¢6 the nhan duoe he o
Khuceh dat rat lon. Neguon dong ¢é dién t6 tong vi phan ed (1 @ 1ML T, lam
vice trong micn Khuéeh dai, hacdp mot chicu ten nguon dong kKhodng vai volt.
Vot sondondy co the dat duoc he 5o Khueeh dai licu téi 10.000 {an.

# S do khuéch dai vi sai-Kaskode (hWnh 5.13c). So do Khuéch dad vi sai
Kishode ¢6 rdt nhicu wa didm. Trong so do niy <6 the ding 2 tranzistor udng
cue. FET hode hon hop tranzistor higng cue FIET déu duge. So do ¢é ud khiang
vito Tan. doog iy nhol b wo ndo tin ludu done pha 1an. dien dung o oho do do
o do co the B viee trong dai Gin ron.

57 MACH GHEP GIUA CAC TANG

Mach ghép gitia cie ting ¢6 nhiem vu truyén dat tin hi¢u 10 mot tang sang
Ling Gép theo sao cho 101 hao trén nd nho nhat, Vi dicn dip ra tang trude thuding
hhae vt dien ip vao tang gep theo. nen neoid nbicin v ruyen dat 1 hico, mach
ghép con ¢d nhient vo dich nde de phol hop nnte ra tang trirde V61 nnte vio Ling
sau. Saw day ta s gidi thicu mot sa edeh ghép quan trong nhat.

. Ghép truc tiép (hinh 5.14u)

Ghép true uep L fow ehép don gran nhiat, NGO traven dat due cae Ha hicu
mot chicu vichay duge diimg trong cide mach to hop, nhat [ ede nach dung MOS
-TET. Trong cich ¢hép niy, dién the bazo ting suu phu thuee vio dien the
colector ting trude, iy & vin dé cian luu ¥ J¢ chon dicm Tam vice tinh Khi sy

dung loai ghép niy,
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Hinh 5.14 Mach ehep pitn cde tng: a) Ghép tree tiép: by ghép dicn trdn ¢ ~o d tiong
duong cua b dy ghép diot zener; ¢y ghép tranzitor: 1) ghép RC: gy ghép bich dp: hy ehep
tranzistor bl vétr ho khucch dai vi saiz k) ghép dicn quang
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2. Ghep dien tro (inh 5,140

Do cie dicn 11 Ry Ry nén trong mach ghép ¢6 1on hao v né tao ra mot
mute dich dién dp nao dé. Néu trong mach phan dp ¢ thém phiin 1 phu thuoc tan
<0u thi mach ghép niny ¢ 1he Gio néin mat hivn truvén dat iy ¥ pho thuoe tn s,
l‘1'nng.llulru te, dien dung vao e ranzastor tang sau o thion gion viio mach ghdp,
do do day 1 mor mach ghép phu thude tin <o, BE truveén cae tin hicu o so cao.
Naudl L mie song song vai R, thém mot e dicn, Mach phai thod min diéu Kién
Iy (qua R,R) >>15. sao cho dién the diém b hiau nhu khong doi.

Ghép dign tro 1t duge dimg trong cde maeh 16 hop vi cde dién i chidgm the
tich I6n. C6 the thay R, béi mot ngudn dong ¢6 dicn tds rong vi phan 16mn.

Do do o tan <o thip khi R con << (R, // R1. hau nhu khong <6 ha dp ren

mach ghép.
3. Gehep diot Zener (hinh 5. 14d)

Trong mach phan ap hinh 3.14bhay R bot mot diot Zener, ta ed ghép diot
Zener, Loar ghép nay vin o ra duoe mot mie dich dicn dap nio dé trong khi ha
Ap e no khong ding ke, vi dién trd vi phin cta dior Zener nho. DE cho dioy
luon Tudn trong kKhu vige Zener, phat ¢o dong Zener ¢ ImA chay qua diot.

Ghép diot Zener dat hon cie loal ghép khidc. nén né it duoc divg. DE giam
aid thaunh ¢6 the thay diot Zener boi mot lay mot <6 diot thudng maie ndi Lép v
duge phim cye thuin hoac dung mach ghép tranzistor nhu tcén Rinh 5. 15¢.
tranzitor ghép ¢d hai iép am dién dp v nd @i cho dien ap ra khong doi. Mach
ghép niy thutmg duge ding trong cic tang day kéo.

4. Grhep RO (hinh 30140

Day 1o foar ghep duge dung rong i trong ciae mach 11 rae. Dicn dung
ghép ngan mach tin hiéu (0 dau ra Ging trude 161 dau vio ting sau. Bien the 1en
ddu ra thng trude v rén dan vao ing sau <o the chon my v vi khong <6 dong
ol chici qua tu ghdp, Khuvdtdicn co bidn nhie L owach khong traven dat dueoe
tin hicu ¢o tn S0 thap va loal ghdp ndy gay racdi phaccod the anh huong den tinh
on dinh ¢l bo Khudeh dal. no it duge dimg trong cic mach (6 hop vi Khé tich hop

duoc cide ty dién ¢6 dién dung 16n.



5. Ghép bién ap (hinh 5.14¢)

iy 13 mot oai ghép co nhal. Dung ghép bicn dp ¢6 thd cich 1y duge vé
dron e dd ra va dio vio v dé phot hop o khdng, Tuy nhign, mach ghép bich
dap o dattan B vide hepo e kich thade vic vong Tieone 1o, Khang the chépnot
chicu duge v khong (he tich hop duoe. Vi do do hien nay 1o 1 i duee dimg.

6. Gheép tranzistor ba

Ghep tranzistor bu (hinh 5.14h) khong nhang 6 the dich muie dicn dap
frong mot din rong viovor cue tinhoius voanag con cho he <o Khweeh da tin hica 1én.
SutRhiie nhau ve dicn the giia colector 1) va bazo T duoe khie phue bo
tranzistor bu 1 Loai ehép ndy thudng hay duge dimg vai bo khuech dal viosai
(hinh 4221} Su dich mie dién dp v phia duong do bo khuéch dai vi sai (1, T,
£iv ra s duge bu Tl nho bo khudeh dai viosai bue (T Iy vicha dp cua mach iap
conter La Frong cie mach 16 hop R Ry thuong duoe thay the hot ede nauan
dong.

7. Ghép dién quang (hinh 5. (4k)

Ghép dicn quang Remaot loai ghép dicn tr theo Kidu ghép bicn sdp. nhung
no o e timh i <o thudan Jot hon ehdép bicn the, No o ihe trayvén dat duoe
cae tin hicu mot chicu den cde tin hicu ¢6 Gn <6 nan trong pham vi Giitz, Nuch
cheép cothe ciael didn duoe 6 val kY. N6 duge dimg chi véa Jdo truyén dat cic
i hicu <o, Do phan ur ghép quang ¢é sai so nhi tuyven tuong dor b reaivig Y,
den 16 nen do chinh xidce et mach ghép loai nay ¢ aidi han, Nou diing niach

ghep iy trong s6 do diy kéo thi sui so phi tuyen co duoe bit mot phas,
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Chuong 6: CAC BO KHUECH PAI CHUYEN
DUNRG
6.1. BO KHUECH DAI CHON LOC
1. Khai niém

Bo Khuceh dat chion foc o nbncm va Rinceh dai tin hicu trong ot did téan
va ndn tin hicu npodt dai tan da,

Trong cic bo Khudeh dai chon toc. dién urdtan duge thay the bét mot mach
cong huong hodae mdt much loc. Cac dién dung ra cta tang song song vai mach
cong hudny & 1am thay dol chit U tdn <6 cong huong. nhung khone dnh hudng
den he so khuéeh dan cun mach o an <o cao nhua trong 1o Khedeh dai i dicn trd,
Do d6 bo klinech dai chon loc co the khuech dai tin hicu co tan s6 cao hon $o
voi bo kltuech dal tai dién tro.

Bo kKhudeh dai chon loc thuomg duge ding trong ¢de tang cao tan cua may
thu thanh. duce dimg & khudeh dai tai tin trong may tha thanh. Cic tang Khudch

dar trung gian trong may thu

i .
thanh. thu hinh ctng la cac : D Loc RLC 4-—] > |Loc RLC ,_,
bo kKhuéeh dat chon loc. -

Cae chi tieu co ban

dat ra doi voi mot bo Khuech by o -, e

- S — Loc p wuing " e
dai chon loc la do khuéch ‘
dai, tinlt chon loc vé tan so, o

C e : , <) _ [
tinh on dinh, tap am, méo [ Khau loc RC >

phi tuyen. Neoli ubimg chi
ew Lren con wo e A e Hyph o1 Cic dane <o do Khoeeh dir chon Toc wBo
nhine yvéu cau khide nhu yeéu KB chon loc phan ba; byBa KD chon loc tap tung:

S ) = CIBO oc tich cye RC,
cau vé kha ning tu dong dicu S '
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chinh ie s6 khuéeh dui d& dim bao nide tin hicu ra khong doi khi mite tin hicu
vio thay doi. vé kha nang tu dong didu chinh tan so vit tr dong dicu chinh das
thong.

2. Van de chon foc tan so cua bo khuech dai

e dim bao tinh chon loc vé An 6 cla bo Khueeh dai, ¢6 thé thue hien
mach theo mot trong 3 dang sau (hinh 6.1).

-Mic xen ké mot s6 mat loc RLC véi vl lang khuceh dai (loc phan bo)

Mac mot mach Toe gt ohicu mat loc i mot bo Khucch dur nhicu fing
tloc tp truny)

-Cihep hor nep e dau ra vé din vao bo khucceh dat thong qua cide khaa loc
RC (loc tich cue ROY,

Thuomg ¢6 gidng mic cie phan 1 chon foc ngay O dian vao bo khueeh da
deteanh quad dp victinh didu ohe eiao thoa

3. Van d¢ on dinh cua bo Khuéch dai

Nhu dd xét trong chuong trude, ¢ tan s6 cao. phii ké dén dnh huéng cia
hot Gep e dan ta vé dau vio bo khineel dai thong qua dien dung vitia cue ¢l
phan 1 khuceh dail Dac bict trong bo khuech i chon loe o khang i vt lon,
dodd he <6 khudeh dai caa mach rat 160 i ring dien dp hoi tidh vé diau vio, néu

i]+K‘Kf'-ri<—:l (6]

thi mach ¢6 hoi tidp duong. T (6.1 suy ra diéu kien ty kich caa mach:
KK 2 (6.2)
Viay he so Khuceh dai cia mach cang 1dn (i mach cimg kém o dinh. T
dicu Kicn (6.2), ngudi 1a da chiing minh duoe rang: gidt han cla he sa khuech dis
de ddm bio 6n dinh ¢6 thé duoe wic dinh theo dicu kién (6.3;

Ko = (045 + 0.()3)\.5'5',-"' (), (6.3}
Trong Jd6: K.-h¢ so khudeh dai on dinh;
S-ho din cua phan wtich cuc:

-1 86 cong e,
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) -dign dung hot tep 1 dau ra

v dian v,

4. Mot s6 so do Khuech dai
chon loce dung tranzistor fuong cuc
va iranzistor truong

Trong thue &, ngudi ta dJ san
xual mot s6 v mach dung [un mach
khuéch dai chon loc, Vi du vi mach
MAZ00S5 hoae MA3006 caa Tigp L cic
vio el daoce ding pha bien (b
6.2). Loal niy <6 Ihe lam vice (3 @n o
120MIz, By Homaot bo khudeh dai vi
sii wdm Ty Ty a6t voi nguon dong T
Fle < khudeh dai coa nd duge dicu
huen bor mor dien ap
xoay chicu dat fen chim
3. N¢u thay doi dién dp

mot chicu dit 1én ¢hin 3

] E 'l‘: —[~-. L\T.—C) ?
I 2 s [ 4,
R, 15K
. : I_I_- L/'/J.
R S R ,\ l
|
ri} 6
R, |2.8K
4 " R. || 5000
D, s
bz R
K. %_‘JE,EI\'
Uy
Hinh 6.2 Vi mach Khuéeh did vi s
NASOO/ N A OO0
- ’ I o A
...__.Lr‘ Z\—I;‘|
e 2 Hpk v bt o
SU_IMLII
- D

thi dong emiter et bo

Khuceh dat thay dot, do
do ho dan cua Ty v T,
thiy dol lam cho he s¢

Y

khuech  dai thay  doi

theo.
Cimg ¢6 the mic

mach wen thinh <o do

e
Kaskode, rat thich hop \j—’L

var bo Khuech dar chon
loc vi dien khdng  hoi
ticp cua so do Kashode 4
Y,. = (L

chan 1 v 7 ctia vi mach

Néu ndl ciac b)

o+

e o

Lt
l L_...lu[_\[__

tosut!

<)

Hinh 6.3 Cic bo khuéch dar chon toc dung T-et:

) So dé nguon chung: bl sordd era chung:

1 S0 da Kaskode dane MISFET 4 cipe (RF9O0)
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HOLren voi mot dien dp xoay chicu, d¢ thay dér he so khuéeh dai cua mach, dong
thot dua dicn <dp vao chan 3 viclay dién dp ra & chan 10 va 11, ta s@& ¢ mach
Kaskode, Neuw dien the chan | v 7 bang nhau, (hi dong tinh qua T. v T, ¢ the
col [ bang nhau. néu dicn the cla ching chenhy 1¢ch nhau it nhalt 120my thi mot
trong hai tranzistor ngit, tranzistor con lai din todn bo dong cta T, Nhu viy su
thay doi hé s6 khuéch dai trong trudmg hop nay khong anlh huong dén che do fam
vice cua 1.

Cang voi vio mach MA3005/MA3006 ¢6 the xay dung mot bo 1ron tan
bang cich dua mot tin hicu viw el 3. tin hicu con lai hodc vio el 7 hode vao
cura 1.

Trén hinh 6.3 1& mot 56 so do khucch dai chon loe dimg FTT. Cic loa
JFET (SFET) va MISFET kénh n e dén ¢ dien dung héi ticp (C,, < 0.1... 0.5pF)
riit nho. nén et thich hop Aol véi tang khudeh dai chon loc. Chiang duoc mice theo
so-do ngudn chung hode ¢ chung, Vi so do cla chung, luong hoi HEp rit nho,
do do khong can mach trung hod. Tuy nhién hé din cta FET khd bé. uén hé 80
Khuceh dui cua e mach ding FET ciing bé.Pic biét loai MISFET 4 cire ¢o dién
dung hoi tiép gitta cue mang D va cue etra G, rdt nho, kKhoang 0,025pF, nén ¢6 (hé
ding ca o khuo vue siéu cao 1.

Fren hinh 6.3¢ 13 mot so do nhu vay, loai FET duge dimg o day [ BFYOO.
¢O 1dn 56 lam viée [ = 200MHz. va hé o khuéch dai K = 164 = 22.2 (B. B¢ didu
chinh hé s6 khuéch dai, ngusi ta thay déi dién ap mot chiéu dat len G, va G, hoac
thay doi dién dp ting cuc riéng r&.

6.2. BO KHUECH DAY DAI RONG

1. bac dicm

(e bo khuéch dan tan 6 thip thuong lm vige trong dai tan tir vii chue Hz
dén vii chue kHz, Cde bo khuéeh dai video Bim viée trong ddi tan rong hon, ti ()
Hz o den i chue hoae vii tam Mz, VE nguyén i, ¢6 (hé ding cie so dé
Khuceh dan da xér & chuong 4 dé khudel dai tin higu dai rong, Tuy nhién, khi
HiICERE phai el ¥ dimg cdce bién phip d¢ ning cuo ddi tan cong tic ¢ mach.

Bo Khuceh dai dai rong thutmg ¢6 dién trdr tai khd nhd (nho hon 1kO),

Bicn tréndy ching véi cde (u dién mace song song véi né xide dinh tan so giGi han



trén el mach. Tan s¢ gidi han dudi cta bd kKhudeh dai phu thude vio mach ghép
cla NG val tang trude,

2. Ciace bién phap mo rong dai tan cua bo khuéch dai

Dé mo rong ddl 1an ¢ong tae cta bo Khuéch dai ¢6 thé ding nhiéu bién
philp nhu dimg mach hét GEp am. dimg mach Kaskode, mach mac theo kiéu bavo
chung hoace dung cic bo khuéeh dair vi sai ¢é dién ted ta nho. Sau diy ta dua ra
mot s mach cu thé thue hién chie nang do.

a. Cac bién phap nham giam tan sé gioi han duvi

Tren hinh 6.4 14 so dé mot bo khuéeh dai dp dine mach b néi GEp nham

SN 140 0 giol han dudi caa bod khuéch dai,

Trong  mach  dign nay, | i |

thanh phin (an s6 thap bi phan 4p  >—| i
" . g s C R

qua tg dicn O vacdign tro vao R, ! R..
¢ duae bl lal nho mac thém mach R, R f(
bu RC no1 tép val dién ey R cua ! L ;

. ‘ | ! i
mach. O tan 0 cao dién iro ra cua U

’ ’ Tl

mach 12 R™, ¢ 1dn s¢ thap phai ké . . . N
K ‘ ' AP phe Hinh 6.4 Muach khuéeh dai dimg mach binéi

dén cit phin tro khing do € HEp dé giam tin s8 ¢tdi han dudi

(R << 1/40C) o nen, Be dim hdo mach bu Kun viee ¢6 hicu qud trong didi tan

cong tdc, mach phar thed man diéu kién (6.4,

R R..R,

‘]'(UC (6.4)

trong do, R, Ta dién o trong cua phan ur khuéeh dat R, dicn irg vio tang

Sl

Véi dicu kién (6.4), dién tr6 ra cua mach khong phuy thude vio dién o
trong ciing nhu khong phu thude vao dién trg vio tang sau, Didu kien (6.5) i

dicu kign dé dam bao bo hoan todu):

1.= CR =1 =C.R, (6.5)

94



Ciing ¢6 tht ding mach bu song song trén hinh 6.5 dé mo rong dai tin
cong tie e bo khudeh dai vé phia tan s6 (hap. Do mac thém phan mach R°C
song song Vo1 dign o ra Ronén ¢1an s6 cao trd khdng ra cta imach giam,

Var mygeh nay, dicu kién

: C, R —
de bu hodn toan ciing duoe xdc . - |
dinli  boi bicu  thie (6.3). o—r IC‘ 1
Neuydén 1ae bt cda cie mach ;
R, ] R TR (R,
tren diy 10 diing mot mach loe
thong (hip  (R°Cy d€ bu i L J 1 1
hicu tmg cta mot mach loc +lpy,
thong cao (R, C, Hinh 6.5 Much khuéeh dai diing mach bi song

L ) X ~ong dé idm Gin 0 ¢i6i han dudi.
b. Cac bién phap nham YT © ‘

ting tan s6 gici han trén

Ngoar bién phidp ding hoi 1iép am, dé nang cao 14n s6 2101 han trén va cic
ciach mace mach bazo chung, Kaskode., NEUOT ta con dling mot s6 mach dic biét
Khac, Hinh 6.6, 1a mor vi du:

(6 the ding dién cam L dé bi dnh huong cua C, 0 pham vi coo tan b

trn hinh 6.6a. Lac ndy L, C) vd R wo T T

thanh mét mach cong huong song song, R ;("w

i tin s6 cong hudng, wd khing cia

mach R = Ry thuong av aid uy o J:_(‘

A3 den 1/2) e do D Ry I o
I.=gRC (6.6) 1 o

Mot bicn phidp khic  thuong
duoe dp dung 1 mach hél Gép am phu
thude tan 6 nhu trén hinh 6.6b. Pien
dung Cmice song song van dién trd hoi

tép Ry ¢é tic dung nang cao tan ¢ gidi

han tren cua mach. Bicu kién bu duoe

¢l

vict nh sau: ) . L o
Hinh 6.6 Cic s do minh hou cie bien
phidp nhim nang cao N s gidi han trén



(‘|;_ Rl'.: (‘ L()?]

D¢ ting tan & 2idi han trén, ngudi ta con miac mach nhu tén hinh 6.6¢. Ty
C, duge chia thanh 2 phdn C, v2 C, bai mot mach dém mac theo kiéu mach lap
cmiter. Vi dién dung viio coa ting tat emiter nho hon dién dung ra cua nd § L,
lon nita C Juon Tuon 16n hon Cp nén do cich mide ndy tan s6 giGth han trén ¢é the
tang lén 2 dén 3 lan.

O sién cao tin, d¢ ting tan & gidt han trén, ngudi ta dimg bo khucch dai
phin so ma mach ghép vida cic tang L mach ghép RLC. Trong pham vi cudn
sach nay ta khong xét bo kKhuéceh dai do.

Neay nay, nguoi ta di san xudt duge cde vi mach khuéeh dan dai rong. Vi
mach trén hinh 6.2 ¢fing ¢6 (hé ding dé khuéeh dai (in higu video. Lic d6 phi
thav the mach cong huong bai mot tai dicn 16 o6 v khidng thip vir phai chon

neuon (i hidu ¢d dice trd trong nho.

6.3 MOT SO TINH TOAN VE TAP AM

I
0 P T
! (\1{3,{[’{2.) " (Az/HZ>
IS 16
111 [N _\xl:-‘_-q: - 1 -
10 ‘ i :I" i i —r i |‘ i >
Lt 1) 1t s f (Hz) 14 135 14" 1y T (Hz)

a) b}
Hinh 6.7 bién dp phé tap am (@) vir dong dién pho tap am (by coa mét bo
khoéch dar thuat todan.

(e bo khuéeh dai 1y twdng, ¢6 he s6 khuéch dat da [6n, ¢é thé khuéeh dai
duge moi tin hicu dit tin hiéu dé yéu dén da.
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Bicu do khong ding doi véi cie bo Khudeh dai thue. vi trong bd Khudch
dai thue, ben cande tin hice i ich con e tap e Tap an <& Lm G tin hicu hiiu
ich ¢ bicn do nho. han che kha nang Khuech dig tn hica nay tie 1 i aiam do
nhuy cua bo khucch dai. C6 hai Joal tap am: twp am ngodi vi ap am noi bo. Tup
am ngoit con got K nhicu, sinh ra do cie truong dién (nhiéu do ngudn cung ¢ap,
nhic¢u cong nghiép). Tap am noi bo 1a nhitg dot bidn vé dicn ap va dong dién
Xy i trong ede phan 1o vacde mach dién. Ta chi quan tim dén tap am noi bo 12
Loai tap am thuoe pham vi ¢d the khong che duge. Trong tp am noi bo. ta phan
bict: tap am nhiet, tap am dien dan xdo dong, tap i phin ha dong dieén va tap
dm b din,

Vi dae tnh timh caa tap am khong thay doi theo that gian. do do ¢é thé
dung tri trang binh theo thoi gian d¢ bicu didn die tinh tnh cta ap anm.

Tap am trang o @p am cd mat do pho cong st dpidf khong phu thuoce
tan so. Nguoe lai cde oot p am kKhie. ¢o mdt do pho cong suit phu thude in so.
Trong nhicu truong hop. nguoi o dimg dién dp pho ap am va dong dicn pho tap
am ¢ tinh todn cho don gian,

Bicn dp phd tap am U, dong dicn pho tap am i, it hicu dung cwe dien
ap tap am hode dong dien tp am trong dai G o ed do rong B8 = 1Hz.

Cthe dinh nghia cac tham sd dé mot cach chinh xie hon nhu sau:

Binh phuong dién dp pho tap am Lo vi phan binh phuong tri hicu dung ¢tia
di¢n dp tap dam theo tan 56, ciing ¢ the dinh nghia cho dong dién pha p am
trong fr i viy.

A THERE

- i

ol e
- ____I;I 1 E l;l — | . (1 - .
i, g hay L | ;{H_,”c_)‘. (6.8)
hone
R oL
in=——- hay 1 — [li df 6.9
s dr SRRt _f at (0.Y)

trong do . i, 1a dién dp v dong dién phé tap am <6 thd nguyen V/ V1=
VICA/VHE G B hicu dung coa dien dp tap am v dong dicn tap am
trong dis tawn B = {101 L tin s6 cao nhar va thap nhat cia dai tue tinh theo
7.

97



Chuong 7: MACH KP CONG SUAT & MACH
DIEN PHU

7.1 TANG DAO PHA

1. Khii niém chung

Tang dao pha 1a mot tang khuéch dal dién dp, nam (rude tang khuéch dai
cong sudt, N6 ¢6 nhiém vu tao ra hai tang dién dp tin hiéu bang nhau nhung
nguge pha nhau dé cung ciap cho ting khuéch dai phia sau [4 tang cong suat mic
theo ki¢u day kéo.

Véi muge tiéu do, phan o khuéch dai o diy ¢6 the 1a den dién td, hoac dén
ban dan, thue chit 13 tao ra hai dién dp viia ¢6 pha vira ¢6 bién do theo yéu ciu
song nhu vay cing ¢4 nghia [ phal dua ra mot cong sudt du dé kich thich cho
tang cong suiit lam viée, Do dé, tuy theo ¢ong sudt ra clia may i bao nhiéu ma
nguol la dung cice dén ¢d sie chiu dung dong dién. dién ap khdc nhau, Trong cic
midy yéu cau cong sudt ¢ 10 W trd 1én thuong dung I 4D hoac 2N 315 & tdng
dao pha nay. Dot véi cie mdy st dung tang cong suat 13 1C thi cde tang dido pha
da duoe thiet K¢ san ¢ trong 1C v1 the viée dao phatrong chuong nay khoung duoc
dat ra,

Van dé quan tam 1 ché do lam viée cua tang ddo pha nhat thiét phai cong
tic 0 ch& do “A" dé tranh gay méo tin hiéu. Thue t&€ tuy thudc vio tiing mach cu
thé ma ngudi ta st dung ede kiéu mach dao pha khic nhau. Song midi mach déu
¢O cite dile diém va tinh chiit rieng, & day ta dé cap dén cic mach co ban la

- Mach dao pha ding bién dp

- Mach dao pha kiéu phan ginh

- Mach dao pha kiéu phéan dp

2. Mach dio pha diang bién ap
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Tang dio pha bang bién dp 1la mot ting khuéch dai dién dp ¢é ganh 1a hién
ap dao pha, Mach di¢n phan khuéch dai tin hi¢u khong ¢6 gi dic biét. Riéng bién
dp ddo pha ¢6 dac diém la thit cdp ¢6 diém gita ndi dat. So dé nguyén 1y clia ting

& dang hinh 7-1.

Hinh 7-1 Much ddo pha ding bién dp

Nguyén ly hoat dong:

Do hai ntra thit cap bién dp ¢ s vong biang nhau nén dién dp 1in hicu dua
vio mach ludi (cue gée)-catdt (cue phit) cia hai v& ting diy kéo ¢é bién do bing
nhast. Gid s & nira chu ky duong cha tin hiéu, bén so cap dau A ¢6 dién (hé
duong hon dau B. Do cudn s cidp va thd cip cuén cung chiéu nhau nén bén thi
cap dau * €7 ¢6 dién the duong hon ddu “D”, Diém “E” & bén tha cip chia cudn
thit thinh hai ntra do dé nira cuén CE & dau “C” duong hon diu “E™ con nira
“ED” cé dau <17 am hon ddu “E

Bén noa chu ky am cda tin hi¢u dau vao, tie L dae “A™ am hon dau "B

ALE)

Bing cich 1¥ ludn tuong tu 1a ¢6 bén thiy cip “C

am hon "L 7, "D duong hon
“E”. Nhu vay, ca chu k¥ tin hiéu viio bén tha cap ta luon ¢é hai dién ap tin hiéu,
¢é bién do bing nhau nhung pha nguoc nhau.

Elan tin higu nay duoc dua vio tng cong sulit thi moi den chi lam viee o
nua chu ky tin higu vao {eong tic & ¢hd do B) hoie ca hai den déu cong Gic & hai
nira chu ky néu ching coéng tic & ché do A.

Kiéu mach dao pha niy dé thue hién nhung mach céng kénh, ning né, gia

thanh cao, ddp tuyCn tan s6 khong t6t, gay méo tan s0. Riéng déi véi mach diing
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den b din G low v oring sut dp mot chicu én hai nua cuon thd cap o6 anh
huong trye tep den che do mot chidu cta ting cong suil vi the néu hai nda khong
can nhau thi méo nghiém trong tn hicu ¢ diu ra.

3. Mach dao pha phan ap

e khac phuc nhuoe dico coa nueh dao pha ding bicn dp nguot ta ding
mach dao pha Kicu phan ap. Ching ta phai luu v ve mat bien do v vé pha ca tin
hicu dir ta1 tng Khudeh dai conyg suat,

G str ta ¢6 mach dao pha phan ap dung den bian dian minh hoa nhu hinh

(7.2).
-l
—
[ R,
! ] s . R e oy
o | :' T et
_ .
g / ) rdi e 2o
¢, COrry Sl
L R,

Hinh 7.2 Much dao pha phan dp

Mach dao pha phan

ap ding har den b da
foat PNI? duge mace theo

ki¢u cue phdt chung. Tin ),_
o T 4—‘

hicu  vio  duge  dén

3 - - . L\ 1
kKhuech dar len. dién ap ra ™"
frén fan Ry don T Nawdn ‘

Ly ot phan thong dicn i

R, vy s dua dén den T

Khueeh dat 1én. Dicn dp lay



racsan O3 v C4 duac 16 hat ve cia tng khuéeh dai cong suat, Dién dp dua 16
ve 1 vd ve 2 ting khuéeh dat cong sudt bang nhau vé bién dé nhune nguge pha
nhau 180",

4. Mach dao pha kicu phan ganh

Mach dign duge minh hoa nhu hinh vé:

Loai mieh nay 6 un diém gon nhe, dé lap rdp vi diéu chinh.

Nhuge diem: hé so khuéeh dai nho. T mach dién ta thay tin higu ra duge
chia Jun han phian bang nha vo bren do nhung nguoe pha nhan 180"

7.2 TANG KHUECH DAL CONG SUAT

1. Khai niém chung

Tang khudch dai cong sudt Ia tang cudi cling el bo khudeh dai. O ting
KBS dong dicn v dicen ap kha G vi the phal chi ¥ den vitn dé an toln v tudi
tho cua phitn tr Khuceh dai. Chang ta phal chiy kiong d¢ cho den cong tic vuot
it cie w101 han cho phép. Do yéu cau cong sudt 1on cho nén ching ta phii chi ¢
dén bicu sudt ctatang.

VE ¢he do cone tie cta tang, nhin chung g thuoe vio cong sudt, hitu
SUd va cie chr tieu kg thudo macngudt e chon che do cong Gie chi phis hop.

Che dio A T che dd e goe eat B = 180" O ¢hé do nay dong dico tinh ldn.
dang ~ong ra giong dang song vio. Che do A ¢d do méo nho nhal, cong sudt ra
khong lan.

g . - - I Sy o . N . o ..

Che do AB ¢6 goc ¢t 90" < § <IR0". O ¢h& do niy ¢6 the dat duoe hicu
sudt cao hon che do A (< 705 ), vi dong tinh [, e niy nhd hon dong tinh & che
do AL Biem 1am viée ndm uén dic tuyen tdi gdn kho vue G cta tranvistor.

Ché do B dng vai B = 90", Di¢m [am viee (inh duoe xdc dinh i Uy, = 0.
Cls otz chu My i thoae ditong ) et dien dp vio duoe tranzistor Khudeh dai.

Che do C 6 goe cat 0 < 90" Hhcu suit ché do C khd cao > 78% ) nhung
méo it lon. N6 thudng duge ding trong cice hd khudeh dai tan 6 cao va diing vai
tai cong hudng de cd (he loc ra duge hin bac nhat nhu mong muén. Chd do ¢ con

duroe dang trong mach fogic v mach kho.
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Biem lam viée tinh duge xde dinh trong khu vire cho phép trén dic tuyén
tranzistor. Khu vue d6 duge ¢idi han boi: hypeepol cong suat. dutmg thang ing
voi dong colector cue dat. dirong thang tng véi dicu the colector-emiter cue dai.
duong cong phin cich véi kKhu vue bdo hoi viv dudng thing phan cich véi khu
vue tat cua tranzistor. 0 ¢chd do dong (khi ¢6 tin hi¢u vio), diém lam vice ¢d (hé
vuol ra ngoal hypecpol cong sudt (néu van dam bao duge dicu kién cong suit tén
hao nho hon cong sudt 16n hao cho phép). nhung khong duge vuol qud cic gidi
hiur Khie,

C6 the diing cdce bign phap di trinh by trong chuong trude dé cung ¢ip va
on dinh di¢m lam viée cho tang khuéeh dai cong sudt. Tuy nhién, it khi dung dién
tro emiter d¢ on dinh ¢h¢ do cong tic vi rong ting khudch dai cong suat, dong

[0 s gav 1on hao [on trén dién ud ndy.

Mach dién tang khuéeh dai cong suar thuong duoe phan loai theo hing

sa:
- - ’ N . B - __|

Tang Khuéch dai cong suat j

- Fang khuéch dai don ! Tang khuéch dai dav kéo :

(che do A) (thuong dung ¢hé¢ do B hoae AB)

Pay kéo song song Day kéo nai 1iép
Tranzistor Tranzistor Tranzistor Tranzistor
cung load | khdc loay cung loar khic low

T coa ting KDCS thuong duge mic trye tiép vio colector hoie emiler
cua tranzistor cong suat. Khi khuéeh dai tin hi¢u xoay chiéu c6 the ghép i qua
bién dp. Mach ghép bién dp (tai bi¢n dp) cho hidu suit cao nhung cho qua dai tan
hep vickich thudce, trong Tuong 1an.

2. Tang khuéch dai don (ché do A)

‘Irong tang khuéch dai ché do A, diém Lun vice dong thay doi dai ximg
xung quanh diém 1am viée tinh. So v6i tang khwéch dai tin hiéu nho, no chi khic
[ bién do tin hicu 6n. Tang khu¢eh dai don hay ding so dé emiter chune hoac
so do lap emiter. vi sor do nay ¢é hé 6 khudeh dai dong dién [6n vii mido phi

tyén nho.



Hinh 7.4 bicu dién so dé emiter chung va minh hoa nguyén tae lam viec
cua lang khuéch dai che do A,

Khi tin hi¢u vio hinh sin, ¢cong suat ra (tnh trung binhjeta tin hidu duoe
xde dinh theo bicu thie (7.1)

Lo U IR
L - -

Can i vao hinh (7.3b), ¢6 thé xdc dinh duge cdic bien do U vi I nhu
Selli;

thay vao (7.1} la ¢é:

(L.": I - (’f;'('lﬂm )(L'm:w - /L']]{H] )
P = 8

(7.2)
Viy, Khi vé duge duong it trén ho dac tuyén ra, i holun toin ¢o thé xic
dinb duge cong sudt ra, Ta s¢ nhan duge cong sudt ra Iém nhat khi:
1! I ~ 1] w bienda U, =
l"(‘l*.m;l.\_b("i'imin ~ l’lcc tie bitn dO (’(_',.'-,' -~ [Ju‘/ 2
I I

-~ "!I
- -t
AT HESR ST =t

vit Rps U /21

e do cong suit ra cue da:

L

.

o o == (hay R = U /21 )
THELS 8[{\ 4 ( y C s / L

(7.3
Truong hop dau i cta tng khuéch dal duge ghép dién dung véi tai, cin

phin bigt dutmyg tai tinh v6i duomg G dong. lac dé dign trd 167 vu duoe xdace dinh
nhr sau:

U,
(R, /IR = 21,

D¢ xdc dinh hi¢u sudt, cin xdc dinh cong sudl cung

cip cho mach (cong
cta dong dién thue hién trong mot chu ky chia cho thor gian mét chu ky T)
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b

Hinh 7.4 Tang khuéch dai mac theo so dé emiter chung:
a) So dos by Minh hoa dang tin hicu trén ho dic wyén ra.

| , :
P, = ; {i,-'“_(!l b hosmenyde - U (7.4

(Tich phan gom hai phan, phan dau ¢é gid tei 1 Ueelo, con phan thd ha;
& & I colon ]

tich phan cua ham cos ¢d gid t1 bang khong).

RS rang, M tin hicu vao hinh sin thi ti trung binh dai sé cda dien dp
colector-emiter v dong colector 1a khong déi. Vi vay, cong sudt cung ciap mol

chicu khong phu thude viio muce tin hiéu vio v ra,
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Hicu suat cue dai cta mach duoe xac dinh theo (7

LR ENAN

.

OO0 %% =

50
2

3)

{(7.5)

Khi ghep bicn dp co the tang hicu suit cue dai len gdp doi. vi ¢é (hé bo qua

dien tro' mot chicu cua bién dp. nghia I giam dién ap nguon cung cip mot chidu

cust mach,

Nguyen Iy lam viee: Grasiv dicn dp tin hicu vao duong [6n, suv ra dicn dp

chan B cuacden duong 1¢n, do do den T vice khod 18n, suy ra dong qua dén ting

len. dicn <ip chim C tie i dien ra am di. Khi dién dp tin hicu vao am di thy qud

trinh phin tich nguoc lai.

Trong thue ¢ mach khuéch dal cong suat don ding mot den bin din ba

ClUL Cong Lie O nnich Gan thap oo i thuome 1 foa

Mot 50 tom tat dinh tinh vé mach khuceh dai cong suat don

o Cau trie don giandé lap rip

¢

Mco pht tuyén nho

Theu suat thap, cong suat nho

Thich hop vor cice ngudn tin hi¢u nho

Mach fam vice orche do A nén dong dién tinh khic khong

Mach dien duge tng dung Euny cde tang khuceh d eong sudl trong cic

thect b phat thanb Trayven hinh cong suit nho nho may the dunh, may thu hink...

_ Phan tr
KD

| Phan tu |

i)

Hinh 7.5 Plin loai cic ting khuech dai div kdo:

L

Phan tu

| l’hin-lﬂ

53]

a) Ser o diy kéo song song: by so do dily kéo noi tiep

105

Ve




7.3 TANG KHUECH HDAI DAY KO

1. Nhirng van dé chung vé tang Khucch dai day kéo

a. Cac loai so do

D¢ tang cong sudt, hicu sudt v gisan mdéo phi tuyén. nauoi ta ding tdng
kKhucch dal diy kéo. Tang khuceh dai diy kéo 10 ting g6m ¢6 hai phin 1 tich cue
mac chung tai. He bicu didn vi phan Toai cac so do diy kéo. ¢6 thé ding so d6
ciau nhu trén hinh 7.5

Tom lai, so do day kéo song song ¢6 cide phin tietich cue dau song song vé
mat mot chicu con cic sodd diy kéo ndi Uép cie phin 1 tich cu dilu noi 1iép vé
mit mot chidu, Ngodl ra, trong cde so do trén ¢on ¢d thé dung hai phan 1 tich
cire ctnng lowt hay khdac low, do dé ¢é bon loai so do day kéo nhu duoc chi ra
trong hinh 7.6,

Bay kéo song song Py kéo noi tiep

0O
_5' LO__-|' i 11 U |j
ol o S
r;_: ! {: 1 o -~ L |
_? o | ..... _[ [- RI
| g
; {3

Tranzistor Khic low

Hinh 7.6 So d6 day kéo song song vanéi Uép vai tranzistor cling loai va khic loa
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Bi¢n tro R, trong cde so dé song song chi ¢é ¥ nghia, néu hai nira ciia no

duoce hien he voi nhauw nho cam tug hoae nha su bién doi ning lrong sao cho toan

b6 cong suat duoe dua hét ra mot L chung dé ticu thu.

Vivay, trong cic so do song song thuone dine mach chép bicn ap v i
. P P = = L R o

ticu thu. Trong d6, cudn so eap bidn dp ¢ diém gifta néi véi ngudn cung cap, con

cudn thu cap ghiép véi tai.

Trong cdc sodo noi ticp, khong can ding mach ghép bidn dp. vi dicn ré

R khong yéu ciu ¢6 diém gilta,
b. Mot 56 dac diem co ban

. Di¢m dit et cie mach song song i ddau am ctw neudn mot chiéu

»

diem dat cua cdce mach néi Gép 1 diém giia cla ngudn mot chién

L]

. Cde mach day kéo diing hai tranzistor cling loai duge kich thich bai

cde tin hiéu nguoce pha. DE tao tin hieu ny ¢ the ding tang khuéeh dai dio pha

hodc dung bicn dp mi cudn thi cip cta nd cé diém gitta noi dit vé mat xoay

chicu. Cde mach day kéo dimg hai tranzistor khic toal duoe Kich thich bai cie tin

hicu dong pha. Vi viy ¢o the dimg cting mot tin hidu dé kich thich ¢ho ¢z hai

tranzistor

. Cic tang day
kéo ¢4 1he lam vice ¢ ché do
AL AB hode Bo phung thong
thuomg hay dung ché do AB
hoac B. o ¢hé do B, diém Lun
viée dugie chon sao cho dong
dién ra o ché do tinh [, bing
Khong va dien dp ra 0 chd do
tinh U bang di¢n dp neudn
cung ¢ap  (hinh 7.7). Mai
tranzistor chi khuéch dai mot
nira duoig hoic mat ntra am
tin hi¢u vao. Hat s tin hiéu

ra s& duoge 16ng hop lai thinh

U 0

Hinh 7.7 Hic wyén racha tang day kéo che do B

tin higu hoan chinh trén dién tré L.
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Tuy vhien. & che do B phdr lvu vy déo mdo aie hicu sinh ra Kb diem fam
vice chuyén Gep W tranzistor niy sang tranzistor khite, vi trong tranzistor ¢hi ¢d
dong emitter Khi dicn ap bazo-emiter 160 hon 0.5V (tranzistor silicy. Do do, ki
dicn dp bazo-ennter ¢é gid w1 nho hon thi 16 duoe khuéeh dai vat it hode hoan
toan khong duoe khuéeh dai. Méo sinh ra trong guid trinh do cang [dn khi dién ap
vio cang nho.

Mco nav khie phuc duge bing cdch ting tn =6 dong ratan dicm tinh 1, v
ting ra chuy ¢n sang Kun vice 0 ché do AB.

2. So do day kéo song song

T ca i so do day Keo song song déu plui dang bien dp ra dé phoi ghép
aitia had nuacdien o Git R, Mach dien nguyén 1y cua né duge bicu dien tren linh
7.8, D¢ ¢ dien ap din vio hat tranzistor nguoe pha. dig bicn ap BA |

NEu dien dp viw ¢ dang hinh sin th han tranzistor thay vhau khuech da
hai nda hinf sing vi dién the hai dau cuon that cip BA, neuge pha. Cae dicn o R,
R. duoce chon sao chio dong tinh qua ching nho (che do Ay Khi cho R, =0 thi
Uiy.=0. do do bo Khuech dai Lim vige & ¢hé do B, O ¢hé do AB dong 1inh colector
nam trong khodang (10 = 100AL Ha nua hinh st cuac dién ap ca duee phoi hop

Jai trén biéh dp ra BA L Dicn trd tii caa moi ranvzistor duge xdae dinh nhu sau:

R =n'R,

trong do n 1a hé 50 bien dp van =N, /N,
N, LN theo tht tu [ <o vong cia Mol nii cuon <o cap v <O vong cud cuon

i cage,

Tu co: o= —— va U_ = nl/

'y ’
Dong xoay chién 7, thay nhau chay qua nda trén v nua dudi caa cudn so

cap bicn dp. do dé chr mot i cuon o eap tham g vio vice hande thanh truong

dien tr et bicn dp.
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Cong suat ra tai cua mach tinh ¢cho mot den (gid tri hicu dung);

VINDO2R D uR
i D0m g tai oy cliica
/ .
.
‘| [ __.;Ex\_\__.__
:_ - \\ l.
R, O v LU
e
| - TTTT— -
al ' T

Hinh 7.8 Tang cong suit day kéo song song:
a) Sodo: by Pac wvdén i '

Bren do dienap e cue dai g colector vicemitter cua mol tranzistor (hinh

7801

. e .
[JL'L'IH:I\ '—[ \'L'_l"('["mm

Do dé ta nhan duge cong sudl ra cue dai:

(-0

s -
Tu R

r

Neu gia thict bo Khuéch dai 1am vice & chd do B, ta tinh duge dong

colector trung binh:

| . /
[ / J.sc{fm’! - f
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Do dé cong suat cung cap mot chi¢u (tinh cho ¢i hai dén)

2 200U
L N B A
: ! ' N L " _}
T T R

Vay ¢odng suilt cung cip moét chiéu phu thude viao mde dién dp ra U,
Cong sudt tiéu hao trén colector 1 hiéu P, véi cong sudt ra tai P, Thay P, va P,

vio ta ¢d (cong sudt ticu thu trén hai dén)

PL_ _ PU_Pl _ ’ S ’:u'

T R 20 R
P. thay déi theo U, v dat cuc dai khi mi Ugg dat gia tri cuc dai

2
U,= "0,

T

O ché do B, cong suat tén hao cyce dai la

4
PC X - _2 l)I s
Hicu sudt cue dai cua mach:
P .o
7w = %100 % = —4—1000/['; = T8,5% (7.6)

n

Ta thily hi¢u suat cua bo khuéch dai day kéo 1&n hon hiéu suat cia bo
khu&ch dai don (¢d 25%.) khd nhicu.

Can ndi thém ring, cdc k&t qua thu duge trén day cling ¢é thé coi la gan
dung khi b khuéch dai lam viée 6 ché do AB.

Ngay nay bo khuéch dai diy kéo song song chi con duge dimg trong
nhimg trwong hop yéu cau phai cdch dién mét chiéu déi vai tai hoiic yéu ciu
mach phai cho hi¢u suat cao trong khi nguon cung ¢ip nho, vi so do day kéo song
song ¢6 mot s nhuge diém rit dang ké do bién dp gy ra nhu kich thude 16u, gia
thanh cao, dai tan lam viéc hep vi khong thé thue hién duoc dudi dang mach tich
hop.

Tuong tw nhu vay ta ¢ thé xét doi vai cic so dd day kéo song song ding

(ranzistor kKhae loa.
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Nguyén Iy lam viec: Gia st dién dp cam tng dua 160 chan B den trén
duong lén, tie 12 dién 4p cam tng dua t& chan B den dudi am di thi khi d6 dén
teén lam viee khoe lén (vi dién dp chan B tiang len — duong lén) suy ra dong qua
den tang lén vado dé dién dp cam tng wén cudn N. xudt hién, Dai véi den dudi
thi dong qua dén giam di do dé cling 1am cam ung trén cudn N, mot dien dp cam
ing cung chidu véi dign dp cam tng vita néi & trén. Két qui ton tai mot dién dp
cam ung trén N, tfc [ t6n tai mot dién dp cam g teén tai. Tuong tf nhu vay khi
dién dap cam tng dat t€n dén trén am di thi qud trinh phan tich nguoe lai.

3. So do day kéo noi ticp dimng tranzistor cung loai

Trén hinh 7.9 Lichai so dé néi ti€p dung tranzistor cung loai,

D¢ tao tin hiéu nguge pha dua vao bazo hai tranzistor T, va T,, diung tang
khuech dyi dio pha T,. & day thay cho nguén cung cip ¢6 diem gifta nai dat,
NEUoi ta dung nguon doi ximg = U . Trong so dé, T} duge nmiae theo kicu much
colector chung va T, theo kiéu mach emiter chung. T, ngoai nhiém vu khuéch dai
dio pha con lam nhiém vu dinh diém Iam vige cho T vi T, nhe dién dp tinh trén
colector va cmiter clia né. Trong cdc mach rdi rac thuong dung ghép dién dung
gitia tang khuéeh dai dio pha v tang ra, bing cich dé ¢é thé dinh didm Jam viGe
ricng cho T) viv Ty, cde dién trdr R v R Tie nay chi chon theo yéu cau doi voi
bicu dé dign 4p kich cho tang ra. Trong k¥ thudt tich hop khong thue hien duge
di¢u do, vi vay vai so dé trén thung gap khé khan dé trong viee chon R, dé thoa
min yéu ciu vé do méo va comg sudl ra. DE khic phuc phan nio khé khan dé.
ngudt ta thay dién trd R, bai mot diol nhu wén hinh bén canh Diot lan nhiem vu
han c¢h¢ dién dp bazo-emiter cha T,. nhdr d6 khac phuc duge hién tuong qué tai
caa T,. B¢ giam méo con ding mach héi uép am gom Ry, va Ry, Trong mach

hoi tiép dé, ta tinh duge:

(.
f|.=f‘|'+IMZR—:. (7.7}
U, = R0, 7.8)
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U, =[] R ~U =K{J (7.9)

p+ U,
|
— ‘
R R
’_._T
——{ ] e
. ' AR o
U | 1 -__.-f.itl oL
- ”R R T
1 |+

Hinh 7.9 Ting ra mic theo so do day kéo néi tép, ding tranzistor ciing loai véi
tang khuéeh dai ddo pha.

Do dd hé s6 khuéch dai dien dp cua mach khi tinh d&n hoi 1ép am duge
xite dpth nhu sa

- { ’:’rl- Rf"f | Kr.l i
K, =t L (7.10)
U R.K V4R, R, +R ‘R

I hil It

trong do K, v R, 1he s6 khuéeh dai dién dp va dién tro vao cua mach khi
chita e oL e,

Neu hol uep am sau (K = 5) thi
!'e;.’.".
R

i

¢
K“ 3= 1 -+ _‘{...!'.'_____1'_
R

he

Do do

K, = R . {(7.11)
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¢ o tin hicu nguge pha kich thich hai tranzistor tang ra, ¢on ¢é (hé ding
mach gheép diot nhu wén hinh 7,10,
bien dp kich thich duge dan true 1i€p vio buzo tranzistor T.. con dién ap

kich thich cho T, 1y tir colector T, ghép diot sang bazo T,.

~

4) b)

Hinh 7.10 Tang ra ndi ti€p ding tranzistor ciing loai ghép diot dé dao pha
al dung tranzistor don; b} dong <o do Darlington.

Bo phan dp Ry R, xde dinh diém lam viée tiuh cho T, Thutmg chon R, R,
xao cho o ché dé tinh dién dp colector T, bang-U,y; vai Uy, ta dién dp thong cta
diot.

Do dé ¢ che do tinh dien dp bazo va emiter cia T, bang khong va dién dp
ra cling bang khong.

Trong nura chu ky duong cta dién dp vao, T, tép tue din, nghia Id dién thé
colector cta T, bang-Ug. Dién the bazo va emiter ctia T, bing -Uge + Uy va T,
tiép tue ngat. Do dé dién dp ra bing -Ug + Uy, 1 niy ¢6 dong dién chay tur dit
dén R qua D, v T, trave -Ug..

Trong nia chu ky am ciia dién dp vao T, ngat, dong qua R, bing khong do

dd di¢n dp bazo T, gan bang +Uce va dién dp ra biang Uge -Upy. Lic nay <6 dong



chay 1 +Uce qua Ty, R, vé ddt.Néu can phai tang h¢ s6 khuéch dai dong dién
hoge tang rg Khiing vao, t¢d the mach Darlington thay ¢cho T,. T+ (hinh 7.10b).
Gifta bazo T, va colector T, mie hai diot vi trong so dé nay fuu v dén Uy, T Vi
['B[’,TE'

N6i chung cde so do not tiep ghép diot ¢6 méo lom, dac biet 13 khi tin hiéu
vao nho.

4. S0 do day kéo noi tiep ding tranzistor bu (tranzistor khic loai)

Mach di¢n nguyen ly cla so do noi tép ding tranzistor bit duoe bidu dién
trén hinh 7.11, Ca hai tranzistor T, va T, déu mic theo kidu colector chung va ¢é
chung tai R,. Bién dp bazo ban dau biang khéng. nghia 13 dién the emiter (di¢n ap

rad cting bing khong.

+L. “i{

—Kr ——

B R N —
Il

1

Hinh 7.11 ) So dé diy kéo néi iép ding tranzistor b
by BXac tuvén ricta mél ranzistor
Bicn dp Kich cho T, T, dong pha vit ¢6 bicn do bang nhau. Vi mach mac
theo ki¢u colector chung, nén hé s& khuéch dar dién dp cua né: K, = 1.
Pé tinh todn, ta dung dac tinh ra caa mot tranzistor (hinh 7.11b)
Bien do tin hiéu ra:

U =ml,, -U.)} (7.12)
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[, =mi,

(7.13)
trong dé m hé 80 ty 1é, m 1ay gid tri trong khoang (0.1
Do dé cong sull ra ena mai tranzistor (tinh gid tri hiéu dung)
3 o g, 7 / ,
[.l - _'r;) e - _’} g (L{"'.' _{""f'.-'-.;nm)‘[.-'-_' nay {7 l4}
RENE g p)
Cong sudt mdt chiéu cung cap cho hai tranzistor:
NN P 8
P =2U,, — J‘/,_blﬂ(f)!d! =2 -0 (7.15)
I T
Cong sudt 161 hao trén colector ca mdi tranzistor:
n . oo ,
P(' = P“'P!' = 4?-__('".[{ ! s T({I’I - ("\"."- IB1R )].":-'J- (7‘16)

P phu thuoc m.,

Cho dae ham dP/dm = 0, 1a xdc dinh duoc @id ti ¢cla m ma tai dé cona
X 0 : - ! : Fal
suat ton hao 1én nhat;

i,

(BRI AEY

= —— (7.17)
’T{( N _.{ [ ) T

Viy cong suil 16n hao cue dai trén moi tranzistor:

» Ul U

SRR\ IR e Loty
LAY

o e 7.18
T ((”;-\c _(J'Iri a |n|n) ﬂ'_. ( )

Vi P, vitU dd cho trude, nén tir (7.18) ta tinh dong emiter I,
7

Ly = 72._[:"“3-‘((}?(' Yer) -~ P

: _ U Imay
fan Or? - Ur (7 A {))

Tu do tinh duoge cic tham s6 khdc;

O &
R_r - [f = .{ jw — };__ {?.EU)
e " R ITHEN
s 1/ : (‘ PR {’ I : 1 ’
?"rm" = E{ ({';ru- - ij.'l' ERTI ]‘!.".'m-:\ =m i j? 114 (# \EL@ = ln_. ;r_ “If'm'm (72 l )
HETE 2 N R 2 AL (,;,_ 2 [
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_ 2m

e = — U T =m2a P (7.22)
' T
Fhcu suat cua mach:
P . s
!}:-—;hllszfi (7.23)
P, 4
. i - a-
Khim=1.4= - 78.5% (7.24)

Chng giong so dé day kéo song song, ¢6ng sudt ra vd hidu sudt cia so do
day kéo n6i tiép 1én hon cia so d6 khuéch dai cong suat don kha nhiéu:

P =1'P

ek Ao rotefenn

‘F?E{f.-f_";' heeny =L ]} Lekeseey

Nhu dd néi ¢ so dé ¢ trén, trong so d6 néi tiep dung tranzistor bl cling
xudt hién méo 1dn hon khi tranzistor lam viée & ché do B.

Mot s0 tom tit dinh tinh vé so d6 khuéch dai cong suat day kéo

. Dung hat den (hian dan hay dién 1)
. Phit huy duge cong sudt va tinh nang cua mach dién
. Mach ¢6 hiéu suat cao, cong sudt 1dn, méo phi tuyen 1én néu cong

tic & ché do B vii nguoc Ll d6i vai mach comg tae & chd do A.
7.4. GIO1I THIEU MOT SO MACH KHUECH DAI CONG SUAT
1. Mach dao pha va khuéch dai cong suat dung dén ban dan

G hinh 7.12 va hinh 7.13 trinh bay hai loai mach ding ddo pha bang bién

ip va bing tranzistor.

Mach khucch dai cong suat dimg tranzistor cang loai vé nguven ie lam
vice khong ¢4 g1 kKhile ¢ée phan trén. Song mot yéu cau o muon tin hicéu dau ra
khong bt méo thi tin hiéu dua vio phal hoan toin giong nhau, hai v& phai that ¢an
nhau. Pi¢u dé chi ¢é duge néu trong mach ta st dung thém cdc dién «r6 v tu dién
can bang. DuGi day chi trinh bdy hai so dé vdi hai loai tranzistor giéng nhau va

khite nhau. Truong hop hai loat tranzistor grong nhau nhu hinh 7,12,
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Hinh 7.13 Nach dao pha dune Tranzistor

G hinh 7.13 d¢ mach [am viée 160 phai chon: R, = R, R, = Ry. R, = R,,
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Hinh 7.14 Mach khuéch dai cong sudl dimg hai den cong sual khide foa

Ben T, lam nhiém vy dio pha tin hicu. cde dién 1ré va tu dién 1am nhiém
vu dinh thien, phin dp nhu cde mach trude, lua v 1a vé xoay chiéu C, lam ngan
nach tin hieu trén R, do dé bién do cia hai tin hiéo vao hai tang hodn todn gidng
nhau viv nguoe pha nhau,

Trong trudmg hop hai dén khic loai ta ¢é so d6 nhu hinh 7,14,

Trong so do ndy c¢in chd § dien trd cia T, fai 14 dien tré dinh thien ciua T,
Do da vice dicu chinh dicn 06 R dd ¢o domg [ thich hop lai & dicu chinh dinh
thien cua T, Con vé nguyen Iy holn toin giong cic mach trén,

2. Tang khuéch dai cong suat dung 1C

Hicn nay viee 1C hod cie ting trong mady ting am va cic b Kceh Jdaa i
mot nhu cau thie Gén, 16 nghy cang tien loi cho vice lap rip vie st dune miach
dien. Co nhicu logi v khid nang cung ¢ip cong sudt ra khic ihau, Song thudny
hay s dung cée ting cong sudt nho 13 HA 1392 hodc LA 4440, So d6 dau noi LA
4440 c¢6 dang nhu hinh 7.15.

LA 4440 ding dien dp neudn Vo = 132V, ¢6 116 Khing lon 4 O diin bio
Khucel dad hai Kénh - (stercoy cho ra cong sual 6 W mioi kenh. o day cae tn CL C

-\

L nhién vu dén tin hiéu.

Muach R., Cy: Ry, C, 12 stra didp tuvEn 14n s6.
| RESLNTRN | TP S P tud

|18



[ | - !. T
O] l} b ‘I‘I
— | [~ '
[ ) C,
LA4440 ——
C
o— T
[nput 2 Y J‘Cq L.
e F — '
C, C, ¢, ER
FTIF ST 7

Hinh 7,15 Mach khuéch dai cong suat ding IC
Cic  Cp, Gy, Colatu loe nguén: €y Cy 12 1 héi GEp nhiim nang cao chit
lvong am thanh.

Ta cling ¢6 the dung mach LA 4440 diau thanh mot kénh khuéch dai
(mono). Khi &y cong sudl tang ten [9W. o day viée didu ghép thanh mach vio va

mach ra ¢6 thay déi chat it. Con cdc mach khdce vin git nguyén.
Cide mach ¢6 thay doi: G5 G, Ry, Gy, Ry, Cy,input 1, 2,
7.5 MOT SO MACH PIEN PHU
1. Mach diéu chinh am luong

Viée dicu chinh am lugng trong mdy ting am thudng duoe thue hién bing

] P\k | s 4

/
R ]

g7 s V77

by

Hinh 7.16 Mach dicu chinh am lugng
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ciich dicu chinh bicn r¢ R didu ¢ mach ra cua tang khouéch dai micro. Vige diéu
chinh chiét dp rong cidc mdy tang am dimg bin dan va dén dién (¢ holn toin
giomg nhau, Chi khie 1a gid tri cta bigh trd “R” trong cédc ting dimg dén dién ur
I6n hon nhicu lan. (hinh 7.16).

Por vor tin hi¢u quay diachoae thu thanh thi bicn ¢ R dau 6 dau vao tang
pli tron. Bién tro ndy ding loai ¢d dién ¢ tang (v 1¢ thuan véi gée quay, do d6
pham vi di¢u chinh am thanh nho (r (5 =+ 10)dB. Néu ding loai ¢6 dién trd ting
theo quy ludt ham s6 mi coa gée quay, pham vi dicu chinh rong 1on tir (30 =
40)dB.

T so dé nguyen 1§ tren tacthidy rdng tin hi¢u xoay chidu sut trén bien i1¢
“R”. Lugng tin hiéu dua vao tang sau nhicu hay it phu thuoe con trugt tén [én
phia diém A hay di¢m B. So do tong duong & hinh 7.17b dé nhan thay doan BC
mic song song vaéi 7, cla tang sau. Khi con chay cang 1ién fén thi tin hicu dua
sang 1ang sau cdng Lén vivnguoe L. Song ¢ day ta huw v rimg rong cide nidy ban
dan do tr¢ khing vio ting sau nho mita ding chiét dp qud 16n thi viee dicu chinh
& khong ¢o hiéu quat.

O mot vin may ting am khi bicn tror ¢6 try so 1dn thi ngudi ta ¢6 the ding
mach dicu chinh am luong ¢o dang ¢ hinh 7,17,

Dot v hinh 7.17a ta chi luw v mot dicu, d6 13 chinh vice didu chinh "R 12
dicu chinh lrgng dién dp nd 1ép tir dau ra viv daw vio, Nhi vay mach con mang

tinh di¢u chinh am sic (xé1 O mue sau).

E

——

4 P Fr A
Y Vs

a) h)

Hinh 7.17 Mot ding mach khie dung d& didu chinh im luong
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2. Mach di¢u chinh am sic

Mach dicu chinh am sie Bomach Tam lgi thanh thiét trdm hode neuoe L.
Picu ndy thue char T Bun pd mach i hicw xadng imat & mot dii 10 s6 nao dao.
natsi ta e the thye hién v do bing cach dimg cic mach RC mice ¢ dau vio, dau
rachoac & mach hoi Gép cha tang khuéceh dai.

Dudi day o hinh 7.18 ta dua ra bon ki€u mach diéu chinh am sac don gian.

Trong mach o hinh 7,180 e C o6 gid o) Khodng (0,05 @ 0.210F nén ¢
dung khiing cing nho v61 am tan cao. Khi khod Kool 27 thi am tur cao bi &
mach ra mdt tiéng tram noi en: K vioof 17 am tan cao khong ra mat, téng
thanh n6i 1en 1an dp (rdm. Trong mach & hinh 7.18b khi con truot ¢6 vi tf trén thi
am tan cao bi ¢ mach ra mdt nhiéu, tigng trdm néi 1én. Khi con chay cing xuéng
thip thi o khing cita RC dé véi am tan cao cing {6n dan nén am tn cao cing it
¢ mach racdat icng thanh cang noi 1En. DG véi am tn thap, trd khidng cha mach
ldn nén kkhoug bi rd mach ra nudt, vi vy mach ndy b tdim, dica chinh tiene
thunh. D61 véi mach ¢ hinh 7.18¢ ctng 1 mach loi tram, diéu chinh ticng thanh
trong mach & hinh 7.1 8. mach diéu chinh am sic ding hdi tigp am dong dien. Tu
C Kb hot Gep ame dot véi tan so cao, Song khong kit duge hén tiep am dai v
am tin thap.

Do dé am-tan hap luon ¢d hol tep am qua toan bo P, con am 1ian cao ¢o
hot ticp am dicu chinh qua con chay. Khi con chay cang di len trén thi hoi tiép
cang it do do tueng thanh bi giam it Ngwoe Lai, kKhi con chay cang xudng dudi thi
ticng thanh camg giam nhicu, téng rm noi 1én. Nhu viy ngudi ta goi mach nily
Frmach Toi thanh vi diéu chinh tigug thanh,

Hinh 7.19 wtrinh bay mot mdy dicu chinh am sac (hon hopy thuong dimg
trong miy tang dm hodc sau tang Khudch dai am an dau tién trong nuiv thu
thunh.

Chict ap R dicu chinh doi véi am tan tiéhg triam). Khi con chay cang di
len teén thi am tan thap cang biton hao it trén R, do dé am tram ciing nhiéu dua
W tang sau va nguoe lai.

Chictdp Rsdimg de dicu chinh tiéug thanh. Khi con chay 1én trén thi am Gin cao
Emach riomab it do doteng thanh nhicu. Nawoe Lan Ko cang xuong duat thi

ticite thanh cang bé,



3. Mach stra dap tuyén tan so

Khi tin hicu am tan truyén
qua i dién va bien ap, do trd khing
cua chung phu thuge viwo tin $8, do
do gay ra hién tuong tin hiéu khong
duge kKhuéeh dai dong déu trong
SUG dai tan 6 md o Mot tin 6 niwo
G dae tayen truven dat bi vong 1en
hoac vong xuong. Hicn tuong dé
ot [a méo 1dn s6. Vi viy can thiél
phai san phiang tai. Cde mach dién
Lim chie ndng do got 1 mach stra
dip twven an s6.

R, R,
.
o
- - L
—t 7 ! .
JJ R|| T¢
—
.
5}
-k

ch —
—] C,
C
o Jo k-
d)
C.

R,

o1 Wing sau
./

[

R
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Much st thong dyng nhit [ gém hai phin (0 R vit C méc noi tiép véi
nhau va dau song soug v6i cudn so ¢ap bicn dp dio pha va bién dp ra (Hinh 7.20-
doi voi mach am (o). DEi véi cde mach kKhuéeh dai am tan, i gém ¢6 gdnh bén
thir cap phin dnh sang bén so ¢dp vi diu song song véi teds khing cuon so cip |
L, phan anh bén thit cap vé 1a Z°

HE)
T~ ,- “ VR . - .
. =072, (voin laty s& vong cudn so cap so véi
thit cép, Z, 1a tra khing ginh bén thit cap). Nhu vay trd khing beén so cap la:
Zyyo= 2atl cdicn vrothuan khong ddang Ke)

O 1an 5o cao Z,, tang 1én. do do 7, , // Z7, cung tang {én, Liun ¢ho do
Khucch dai o tan so niy cng 16n 1én, gay méo 1an cao. dédc tuyén bi vong lén,

beé khic phue chiang ngudi ta didv tu song sone véi sa ¢ip bicn 4 Loy
ph & Ng : g £

khing cun a7, = AT Nhu vy G tdn 56 cao 7, bl gldm xudng bl véi sy ting
A ) 2 D1 g :

cua tro khidng Z . Do dé dae tyen duge dong déu hon. £¢ han chd mie crun e
khing chung cia ting doi véi am tin cao do & khing clia tu giam qui nhicu,
nguon ta thuong diu thém dién td R ndi tép véi tu C. Vi the ddp tuyén tn 56 ¢d
dang nét dat.

Thudmg C= (002 + 0,HuF viR = (100 = 300)Q d6i véi tang khuéch dai

cOng sudl,

VaC=0.02: 0.03)uF vieR = (1 + 5k ddi véi ting dio pha.

"l Clne 6 mach sia RC 1
K./ K 11[1(9])111 K/ K
— e
r ! N Cé mach saa RC . . >
| Bip tuyen binh thuong

f )

Hinh 7.20 Much khuéch dai ¢6 1ai 13 bich dp va dap (wyén 1an s6
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Chuong 8: KHUECH DAI THUAT TOAN

8. 1 KHAI NIEM VA TINH CHAT CUA BO KD THUAT TOAN

Khuéch dai thudt todan 1 T bo Khuéeh dui ¢ 101 vio vi sal, 161 ra don. dien
trQs vao 16n, dién ud ra nho, hé s6 khuaceh dai 1on.

Gitia bo khuéch dai thult todn vil cdae bo khucch dai thong thuong vé co
ban khong ¢6 gi khdac nhau. Ca hai loai déu duge dung dé khuéch dai dién dp hay
dong dién, Trong khi tinh chiit cua ¢ie bo khudelr dar thong thuong By phu thude
viao K&t cau bén tong cua cdae mach thi doi var khuceh dan thodat wdn fai khic 13
tinh ¢chilt ciia nd chi thay doéi v phu thudc vio cide linh kKién bén ngoiai.

So d6 khai ctia bo khuéch dai thudt todn.

N- cun dao

LU

) 'y o — ]
P - cua thudn \\K

_ I<
L. I, Ko dong cua cue dao, thudn U1 b L,
] - o A7 ‘ ]’:I

Ul dién ap nguon cap
U, dicn dp vao hiéu Hinh 8.1 So do khor cua KPTT

[,. U dong ra dicn ap ra
K, lihe so khueeh dua
Theo tinh ¢hat cua bo khuéch dai ta ¢é thé viet:

[:I'll = Kl]d = K (l"d T [\)

11

Neu Uy = 0= U = KU, = U vt U dong pha nhau

Neuti,=0= U, =- KU, = U_ vi U ngucoe pha nhau

(Can ¢ vilo mé1 gquan h¢ vé pha gitta didn dp ra va dico dp vio ¢ cde cda

ma N duoce goi 1 cta vae dao va P duge goi T et vao thuany,

Mot bo khudeh dar thuat todn Iy tuong néu nhu nd ¢d timh chat nhu sau:



Tinhchat 1. 7. — 0

z\-‘:‘]s: —
Ky, —> =
\
lIrn
l"l‘ HIN

TvaimV
Hinh 8.2 Bac wyén truyén dat cia KDTT I téng
Tinfr chdr 2:C6 dae tayEn traveén dat (U =1 (1, ) nhu hinh v uén
Dac uyén truyén dat cho ta thay chi cin dat vio dau vio 1 dién ap ril
nho ¢d £ vii mV thi bo khuéch dai da lam viée bio hod — Hé s6 khuéch dai
cua thudt todan rit 1én, |
8.2 CAC CHI TIEU CO BAN CUA BO Kb THUAT TOAN

b. H¢ 86 khuéeh dai:

Ky= o U Ul g —o
l] Ve U o U #
/ / /

K ) { TR U re_ Lr L / khi LJ;\ =0

U/ oo L y U A

K,.:,/\"T_"

f

aht

Hinh 8.3 Bip tuyen bién do- tan 80 ciua KDTT
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Hinh 8. 4 Dac tuyén bien do tan s6 va pha cia KBTT

He 56 khudeh dai K, ¢6 gid i phu thude vio mién tan so cong fdc, ¢ micu
tan s6 thip vi trung binh K, = K, = (107 <10%) lan: & mién tan s6 cao K, giam
xuang. Tai gid tri tn s6 £ 1am cho K, gim xudng c¢an hai (V2) an so véi gid i
& s khuéeh dai K ¢, ban dau goi 1a tan s @idi hat teén. Khi tan so cha bo
khudch dai ting 1&n thi ngoai viée hé so Khuéeh dai suy gidm, pha caa tin hiéu ra
cling léch di s vai pha cda tin hidu vio. Tién tugng niy goi I hién tugng di pha
{pha cva tin hic¢u ra bi l&ch di so v gid tri thue cua nd).

2. Pac tuyén bién do tan so, pha

Cdc tang khuéeh dai trong bo khueceh dai thudmg ¢ tan 6 gidi han khice
nhau, vi vity dic tinh tdn $6 bién do cta cit bo khu€eh dai thuat todn s& bing tich
cde dac tinh thanh phan, Khi tan so 1am viée thay doi thi hé s6 khuéch dai s¢ b
suy gim ¢ nién tian cao kém theo ¢6 hién wiong di pha tai cie diém tan s6 (), [,
f,... Cde didm tan s6 nay goi la cdc diem cye. Trong khodng tan so tir [ [ g6c¢
i pha thay doi tir - 45" | —- 225"

Hinh vé 8.4 cho thay khi f > [, thi hé s0 khuéch dat giam vét dg dée —

20dB/Decade. néu tiép tue giam tin s, f >f, thi he s6 khuceh dai giam vér do
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doc - 40dB/Decade. iép tue giam tin 6 nita thi h¢ s6 khuéch dai gidm véi do
doc- 60dB/Decade.

Mt khic khi tan $6 tang thi géc di pha (p gitta dién dp ra va dién dp
vaogtam, Trong khoang ndty s¢ 16n tai mot diém tan s6 tuong tng mit ma goéc
di pha bang - 180" khi dé mach ¢6 thé toi vio tinh trang dao dong 1 kich Dé
khic phy tinh trang teén, nEuot st dung ede mach bir tdn s,

3. He s0 khuéch dai dong pha

Neéu dit viio cla thuin va cla ddo cdc dien ap bang nhav thy U, = 1, =

U; =0 =1, = 0. Trong thue t& U, ¢6 thé vin khic 0, dieu d6 chimg té
rang trong bo khuech dai van én fai | h¢ so khudch dai goi 14 hé 6 khuéch dai
dong pha (K ).

HE s6 khuech dai déng pha thuong ca gid tri nhé v diéu chinh cho né

. {/ retcdys
K b= —-—( ! —
4 o d

cang nho cing (o1,

4. Hé s6 nén dong pha

He s6 nén dong pha  duoc dinh nghia 13 ti 56 gitta hé¢ $6 khuéch dai vi sai
vithé s6 khuéch dai déng pha

G =K/ K, (0" >10%

HE 56 G eing I6n thi chat Tuong bé khudch da1 ciing cao

3. Pién tr¢ Vao Hi¢u, Vao Dong pha, Pién tré ra

a’"\ [)]
R, =222 /U, =0)
u A I ) N
AU
R d = JR— ,\-. - }(‘r( [_J ]] = 0 )
Al
. AU Al
I{ i = — . r = - p— ,"’f J = [J , = [J ,
dp: A [ ] A I N ( ™~ | h )
R - AU
‘ A



Trong dé R, 1a dlén rd vio hicu, Ry 1a dién ted vio déng pha, R, &
dien trora.
6. Dong viao tinh, dien ap vao léch khong

Dong dién vio tinh la trung binh cua dong vao cua dao va cta thuan (&

ché& do khong ¢ tin hiéu)

{, + I
2

Thong thudng do o khdng vao cde cua [3 Khde nhau nén dong dién tinh
& cie ctia vio clng khong bang nhau, dé Iéch dong gitta hai cia goi 1a dong
lech khong dauvao [, = [, - Iy =0, 1 ]
Khi nhiét do thay déi thi dong léch khong cling thay doi theo, hién
rony ndy vol Lo dong lech Khong.
Trong thue & khi Uy = U, tde 1 Uy = 0 thi didng 1& U, phdi bing
)
khong, nhung U # 0, hién wong ndy goi fa hién twong léch khong dau ra. Dién
ap léch khong & diu ra ¢6 the qui vé dau vio (mot gid tri Uy).
U, - dien dp lech khong diu vio B dicn dp can dat vio daw vao de dién
dp diu ra bang 0 khi Khong ¢6 tin hicu.
Di¢n dp 1¢ch khong phu thude vao nhiét do, khi nhi¢t d¢ thay doi thi
dién dp léch khong thay doi. hién tugng nay goi la roi dp léch khong,
8.3 CAC SO PO CO BAN DUNG KHUECH DAI THUAT TOAN
1. Mach khuéch dai thuan

R,. R, tao thinh mach phin dp

(in hieu hoi uép (hoi tigp am-dién ap). ém
B .. B . R N , Ih[ [.'\' ]
Tin hiéu dat vio cua thudn, tin -, U,
hicu hoi tdp vé cua dio, | K, _>—— .
: .
- . . . PRV e .
Khudch dai  thuat todn ¢o hé s6 ™ e, |
. R ¥
khuéch dan la K .
! R,
Gia thiét dong dién ¢6 chiéu nhu
hinh ve, Hinh 8. 5 So d6 mach KD thudn
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Theo sodd mach dién ta ¢6 the thih todn duoc Mot 6 thong s6 sau:
Truong hop bo khuéch dai thudt todn [ 1i tudng (Ky—>oc, 7y -> 7. Z, .,
- U =2U i = 1yx0,
Xét it N theo Kicekhop 1 ta ¢6:

b= T =00y = gy

Thay cdc gia ti ctia dong dién bang cic gia tri dién dp ta ¢6 phuong (rinh sau

T L e R S £ S LS !
7'____. o . i o — + : = [).- v (_ -+ __)
}{ in ie | R fir [{ i ]e | . R i ]{

L, R, + R R + K R, + R

(L L}.r . ( i J'h’_‘) — Ur L= R N (/{ . ( | fu ) — C)'T P 1 far
U, RR, ' R\R, R,

I . ! R Ire , _ 7
Ura U (1 + e Wihay U] =) )

e N Ay R A SR T SR

R ' R

Truong hop khuéch dai thudt toan khong ly tuong (K,# «, Z,, #%, 7. #0)

Trudng hop nay nguoi ta ching minh duoc

Trong do K, — L h¢ s6 khuéch dan cua thuat todn K — La 1€ s6 khuéeh
dai i 5o dd tong tudng hop coi khuéeh dai thuat odn a1y neong. K - Liche
5O Khucch dai cua so do khi khudeh dai thudt wdn khong 1f tudng,

Nihan xet: Trong thue t& h¢ s6 khuéeh dai cta cde thudt 1odn thuong rat
lon (=10, 000) =1/, = 0 5k = k— dp dung cong thic (8.1) d& tinh hé 6
Khucch dai. Theo (8.1) hé s6 khudeh dai chi phu thuge cde linh kién bén ngodi
ma khong phu thuoe vao cic linh kién bén trong -—» muon diéu chinh hé so

khucéeh dai chr can didu chinh cice linh kién bén ngoii thuat todn.

*
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2. Mach khuéch dai dao R
Ih.
. .. A e 4 1.
Trong d6 R, dién tro din tin haéu r‘ _
vio. R, dign o din tin hig¢u hot tiep. C o |——ﬂ|L_I_’_ e
Tin ucu vao e dio. R I - L
Gia su dong dién co chicu nhu o _ o
. _ Hinh 8. 6 S0 do mach khuéeh dan dio
hinh vé.
Theo so dd mach dien 1a ¢d thé tinh todn duge mot 86 thong so sau:

Truong hop khinech dai thuat toan la I twong (K, >>. 7 -» 2.7, 0y suy

racipa =0, U=t =0, Xétnat N -Theo Kicekhop 1

L/; o L/} v L’ e L}f o ,-" -0
R, R "
Lol 1 L K L » K R (8.31
R R. ' R, R

Truong hop khuéch dai thuat toan khong i twong (7, o, 7., =0, K& )

Trong trudng hop nay ngud ta ching minh duee

| I |
_ : S- (8 4

Trong do;

K, 1ivhe s6 khuech dai caa thudt todn

K, 1ache o khucch dai ctae so dd Khi cot Khuceh dai thudt wodn 13 1 irdng

K 13 he sd khucceh dat caa so dd khi cor khueeh dai thuat todn khong
{ong

Nhan xét: Trong thice (¢ dap dung (8,33 dC tnh todin vi Khacch dai thudd
todn <o e so Khaeeh dai e G, Theo bica thiae cua Ut U nguoe phoovdn U

i U1V - so do olw Binh «& tén.

Vidul: R,= 10k. R.= 100k. U, =

Tacd the tinh todn duge mot so Ket qua sau
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K =R, /R, = 100/10= 10 Lin-»>U, =10U,, = -10. 0,1 = 1

Vi du 2: Cho so do nhu hinh

- Ry
Vel 1
R —
. . . i e I
Tim mor quan hé @ita dién _,[_*]_"4‘
. . - - . . - a0 a7 L 4 I\ i K
ap ra vicdien ap vao vi hé 50 khuéch ; -

IR
dar e sodo

Giai-cach 1:Theo so do tacd

N U ]
L. -Uu. U Uy
R . R
{ [
; . _— o4 0
L U . ~OR R
-5 l. = R l y
R
Mat kKhice
__ . R.R
R-RRVR T
PR S oo v
o RRU T R R
R."R.
N S A (r_* SR
_ 'RR,
R R
P { Lou s I '
s m__nkgk:_uijl
Red=p ip
ey R
k PO
' R+ R
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Giai - cach 2 (vé lai so do)
X& i nat N otheo Kigckhop ]
(var gia su KDTT 1a 1v tuong) ta ¢d

phuong trinh sau:

=l-.|\.
U, -U., U, -U.,
R R
R,
L I = B - l} 1
R}

(,_." [ L‘ \ R . (_;r . (__.-'! . R
k. K R K. R R.

UoooUo R R U . RRCRR-RR L,
R. R R. R. R, R R. R,
i . KRR R.RR.R.
U = Ut ' )
g (RRIRRRR,
R R

3. Mach eong dio
R, Ry B cide dien v dan tin higu

vao, U Uy T cde didn ap vao (din vivo cua

dao) L Ry, a dicn o dan tin hicu har aep.

Hinh 8.7 So dé mach cong duo



Theo so dd i cd the tinh todan duge maor <o k&t qua sau;

Gida su khuéch dai thuat todn la li tuong (K,—», Zy—», Z -0 — U, =
UL =0 Cdong dién ¢d chidu nhua hinh v& cie dign 16 dan tin hi¢u & dide vao déu

bing nhauw (R = .. R ),

XEL ta nut N -Theo Kicekhopl ta¢d phuong trinh sow

{
Coo oot b el 0
R I I
[
(7, =0 -> (-~ + .. - ")+ -0
R R,
I .
<> ({ + + ! }——{—’——>(' —-—R—-“"([|+ = )
R { I
i R,
- | - - L, > K = —2f-
S 7

Nhan xét: Dicn dp ra bing tone cac dicn ap dau vio va nhan vor mot hé
son e dp e neuoe pha var dicn dp sios Ca e dicu chinh he so khuel dad
cua o do bdang cich dicu chinh e Tinh Kien bén ngoad. Trong thue & 5o dd co
bin trén duoe e dung dé xay dung cic so dd khudeh dan am tan nluéu dau vao

Vidun =2 1=0,1V. U= -0, 2V.R=10k. R, =100k

suyv e R 1000 10 an U = - 100-0. 2= 0, 1y =1V

4. Mach cong thuan

R I cie dien try dan tin hicu vio,

Ry, la dicn e dan tin hicu hai 1iép.

U U T cde dign dp did vio so

Jdo.

Theo so do ta cd e tnh toan

duroe mot so thonyg <o s

Gia su khuéch dai thuat todan la

Hinh 8.8 So dd mach cong thuan

I tiwong (K, »v 72,7 7> — U=
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=0 sdong dicn ¢6 chicu nhu inh @,

Xt tnat N - Theo Kicckhop 1 ta ¢ phuong trinh sau:

\ / L R R
8.5) > Yoo U Uy DV RR
Rw Rm R1 (rx RI ‘r-RH
R

U, = — "1 (8.7)
' R, + R, o {

Thay (8. 7y vao (R, 61 ta ¢o

. R SR
"R R, "R <R
—— L oo+ L = {)
I R
U, U RL RU . © R
) e G — (__.._... . R L S ) - L
R ROOR(R, R ROR 41, R(R, & R
R, <R, RO R
N (P TY P B AT
1R nk,

Nhdan vét: Hien dp ra bang 1ong dign dp vio nhin v6i | he <6 Khodeh.
Briensiir v dong phavai phia coa tong dicn dp sio, So o vao g e ihl he so
Kool din giam day chinh T nhuoe didim et o do,

Vidu I;



R=10k. R, =100k, TOK =2, U =01V, U.=0, 2V: 50 dd nhue mach

dicn binh v&een, Ta co the 111t|] todan mot ~& kS qua san K = TO+1H0/2. 10 =

D5 U =550 - U 2y = 035V,
Vidu 2:Cho so do mach dien nhu hinh v& sau.

Tinh he sa hoi Gép va tim quan

R, =100k
he aitta dién dp ra v dicn dp vao —
| R=10K 7 |
Giai: U, e - F\ U
1. Tinh K,, ] >
3 U, —
O ché dd ¢ nguon tin higu U, viy R .=10K
. R,
Loco the col trd Khing coa U = 0
— L, = 5y, (kQY)
» Uy, =iy (Rt Ry = iy (100+5)
>» U0 =K, =51,,/1050,,=5/105 =1/21.
20 U =1y
Taco Ui=-K (U, + 1) ks R, /R /R, = 100/5 =20
> U =-200L + 1)
5. So do mach tru
R

R L& cde dien urd dian tin

hicu vao, U UL B cde dicn dp dit vio

cua dao va cua thuan, Ry la dign o

phin dp tin hiéue vio cra thuin, R, a0 U,

e o dda Gp hod e,

Theo so dd e o6 the tinh 1odn i
diroe mat o RSt g saw: Hinh 8. 9 So d6 mach uilr
Giid sir khuéch dal thudt todn la i
ticong (Ky—». 7o, 701 — Upx Ugz 0 i,=i0=0, dong dién ¢6 chicu nhu

hinh vE.



Xét nat N -Theo Kigekhop [ ta ¢ phuong trinh sau:

ST M Y T 0(8.8)

— e ol = 0(R.9)
R R,
. | ', R,
(8.9) > ¢ — =, —i—LJ—)( .= :R'-----—
R R R, R, + R
Thay vao (8.8}
L. .R i R
U T U .
' R, + R R, - R
o e =0
R R,
[ U LR, U,.R,
P e L T o L - L. = )
R R, R(R + R ) R, (R, + R
{ L R, | | L,
o= A e L
R T+ R, R R Ii¢
Gusu Ry =R,
L _ R + R . L,
G b = l . { . e e . - !
R TORYGR + R R
R R
- 1 MU U )= KL L= U s K hE
I i



Vidutl:

R=10k. R,, = R, =100k, U',= 0, [v. U, =-0. 2V ta ¢6 the tinh wdn duge
mot vid k&t quaicK = R,/ R = 100/10 = 10fan

U, KU U= 1006020 00y =- 3V

. l !
L,
\ AN
0.1V | . {J‘--- l
{ ’
NTRES A e

Vidy 2:VE mach dien ding bo Khuech dan thudt todae thire hién phep tinh
salt o= - - 4 e/20 Frong dosa, boe Lceie tn bicu viol x B i hicu i,

Giai:

Theo bidu thie ciin x = i hicu vio Lvac b, o= ¢d hat dao vio dao. mot
daw vao thuan osodo mach dien ngusen I

- - - 3 —_— t B
O dang thinhi ve) R, | L

Khueeh dan thudl toan 1o Iy tong (K — 7 T 7
: o . S C—— "t
A A N S T N O G S . Hﬂ <
b
AN Ly

NEC i cue vao dao feot tin higu vao

cora thudn = ()
U oy = - RR g

i e . 1 dEe j i N H P I .
it ROJR D TTheo nausen b sep chiong

U7 = R /R.a-RRob



Xétwar N theo Kicekhop 1ta e6 phuong trinh sau

I EE S A A
R, R R

X<t tu Poiheo Kieekhop | ed phuong trind sau

- 0fh)

Thay gt tr Uy vao phuong trinh 1 tac¢o phuong trinh mid) sau:

d R, b cR, U, cR, 0
Ry, RU(R,+R,) R, R,R,+R,) | R, R, (R,;+R,)
L a b <R, [ ! ]
— el = — e (_.__ I )
R, R, R, R.+R, R, R, R,
R I I | : t
L O T S T
ROy R, R, R, R, R, R

So sanh biéu thie cua U vol bicu thie cha X

1L
Toacod U = x  »soxinh he SO twong tne ta ¢d
| N fuy by

Ry, /R, =1
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i+
Ry Ry (R+R) CI/R + /R, +1/R,) = 172, (3
T (3) > Ri=R thay () > R,=4R.=R,, thay vao (3)
R R, | ! | !
. .4.___'____)—__
R,+R, R, R, R, 2
O6R ]
> — oL 2R =R AR,
R, R, 2
R,
V& Tal so do theo R, vii R, .R ’ | - ]__‘
Chon gid i finh kien R, =40k, 4L ¢ l\\
v
R.= 10k R, =40k. R, = 8k b- ‘_LRﬂl Koo ‘
C .
R = X8k vi fam phdp tur 1 — _///
) o IR
XELdan vio a -> x = -a0 xé dau . [ |
LA
vao b o = dhoxénddn Vio e s k= __J[_I\"
L‘,."flz

Ap dung ngayen Iy x¢p chong x= x_ + Xo X = - -dh +)2
ket luan: Dune

Vi do 3:Cho so do mach dien

nhr hinh vé dudi:

R,
R, e —
R=2k R=6k, R=2k. R=dk. b — !
- |
R,=12k. R,= 4k . R L. NS ‘ .
. o , E— __._FI i ":/-?_.__._. _____
Fonomor quan he anre e didn o L
ap e adicn dp raghe so hon nep, = , -
S
(liaie ' = I,
] e 3 |l I
e
J— " . . - 1
+ Tim quan hé gita dign dp ra |
vandién dp vivo,
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Gid sit khunech dai thuat todn la i twong (K - 20 >0 L) >
(i U= U o 0 dong dicn o chiica nlue hindi ve

NXEUtai ndi Novindt P =Theo Kidekhop T viét phuong trinh v thay <o ta

diroe
{ S A { L
- : - - - 0(1}
R R, R
v.-t, U,-U, L, _
e T T E L (2)
R R R,
(1) S + L R . L 0
12 2 6
() E_ —_{ - L, - L . U, _ 9
2 4 4
(1) > 20 = s et o 2Ya b
2 4
' ! . G G
(ly — "—+L-'--+£ -= - = - (2L + {
j2 2 6 12 12 .4
7 ! “¥ T () ! (-) T
N (/ O b LT Lfl L B k! L ’ Al L }
B T A S S P S Loy
» 3

Tinh he sé hot tep K,
K, = U

Theo sodo Khi mach T vice @ che do e i hicu i coi nbur



K, = U /U, = Gy 3/2) / Gy 27725 = 19

6. Mach triu nhiéu

thanh phan _ R Ju,
[. T o '—
Goi -« la he so R/ R.,
R b

giita cac dién tro, chi s6 m
va n la s cie 161 vio & haj

Cua.

Gia thietr khuech
dai thuat todan la li twong,
dong  dién <o chicu nhu

hinh vE. . Ry/a

L' . Wy 4..| P—

Ap dung dinh ludt

Kicckhop ide tnh 1o Hinh 8 10 So do mach i nhidu thinh phin

bi¢u thie dien dp ra theo

ciae dicndp vao. Tai nit N ta ¢6 phuong trinh sau:

Z & - U } U v,
! t R A ,-‘ 124 i R Y
Do { I A { ]

Tuong wrnhe vy, ta ntit P a eé phuong trinh

Z a0 =l |Z o+ 1= 00811 )
T oo

Cho t, = U, vigia thict
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Ta co:

Mach nay cho phép cong hoac trlv nhi¢u dién dp. 10ong ciic hé 56 @
bang 10ng ciic hé so o Trudmg hop diéh Kién do khong duge thoa midn thi dign

ap ra duoce xic dinh theo bicu thite (8,135,

o Kl

Z at O+ Z e 1|
. Sl ) S Z a U7 (8.1
b+ Z e o

7. Mach tedr voi tro Khang cira vao 1on

Lt

'LR M
LJ

-

Hink 8. 11 a Sodo mach wb van tra Khang vao [on

Sodd hinh 8.11a:
Gida thiét dong dién nhu hinh vé va khuech dai thuat todn la I tuwong
X& i it N - dp dung dinh fuat Kicekhop 1 taed the b todn duoc bicu

thue sau:
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Ur= 1, (1+k+kn) - kU,
Theo bicu thie cna dién dp ra ta thay hé 6 cua UL luon luén 16n hon hé

socoa UL do do mach khong o duoe dign ip raed dangik (UL - U

Uy e

D
‘L -+

1
1

N

il
:
L

Hinh 8.11b So do mach el vén trd khing vie 1

Sordo hinh 8.11b:
Gia thiét dong dién co chiéu nhu hinh vé va khuéch dai thuat toan la li

tiong
Xéttai nit Ny dp dyng dinh luat Kicckhop 1 viét phuong trinh san

do biéin doi ta 6 ket qua sau;

Y o2 U bt v,
R R, R .
UoL— oo .y
- ——— A ( — 4 o E_— = {)
R R R
R 4 2R
B RV R T
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C6 the thay doi duoe hé s6 khugeh dai khi thay doi R, He sa khuéeh dai

nho nhat khi R =2, hic do dién ap ra:

Vi R,20 vit R # o2, nén hé s6 khuéch dai K7 luon ludn 16n hon 1

8. Mach tao dién ap ra cé cuc tinh thay doi

Hinh 8.12 S0 do mach tao dico ap co cue tinh thay
Gia thict dong dién ¢6 chiéu nhu binh v va khuéch dai thuat win [a li
tuang

Theo sa do ta ¢é thé tinh duge:

U, = i L*
‘ 2
U, =gt}
Cho Us= U, suy ra U, = (1-2¢) U, Khi thay déi 1iep diem wen chiét dp
R.. ta ¢6 hé 86 cta Ur e duwong e am. Khi g = 1/2 thi Ur=10.

9, Mach bi¢n doi tro khang
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a) Mach bien doi tro khdang am (NIC)

Hinh 8.13 Mach bién doi bd khang am (NIC)

Gia thiet khaech dai thuat la i twong  vi dong dien ¢6 chiéu nhi hink

ve

Xéttai nut N. it Povict phuong trinh theo Kigekhop 1 v bich déi ta ¢o:

-/ + _L_f___-'_-'_.; b e = )
R
PRl T
R,
? .
U . ~U - 1.=- : o

Mach v eo hoi ticp duong vita ¢6 hoi ticp am. do dé can phai xét
tinhr on dinh cta né, Gid thict R, 1 dién ird trong coa ngudn Ui va Ry 1 dién (nGs

trong cua nguon Ut ed dién dp hot Gép duong v dien 4p hii Hep L

Rl
R.+ R .

feor- Y T I



Pé mach m viée 6n dinh, phii bao diéu ki¢a Uy, ,, < Uy, tir diéu kién

bién doi va chia hat vé cho R ta ¢ kEt qua sau:

1, U,
‘||J
o aR,

Tu bidu thie cta b, 1ay Uy chiacho I, taed bicu thic cua dién 1o

am l 2

Nhdn xét: Theo biéu thice cua l, néu U duong thin, {my cd nghia [ (0n
tai mot dong dién am di vio caa P rong khi dién dp dat vao cea P duong, 1, va
U, luon nguce hudng vér nhun nén dién trg 0 cua P so vér dit co gid trn i,

Mach tao dién teg am ¢6 thé tog dung lam cie mach dién tao dao dong,
o mach nguon dp cd dién o ra an.

Newon dp oo dién ro ra dimn:
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[of |

Hinh 8.14 Mach tao nguén dp ¢ dién tedra am

Pt vao diu viio mot nguén dicn dp Uy, Cic dlén wd R gdy hor (iép, Dién
ey R, coi nhu dién tr6 trong cia ngudn vio

Theo so dé ta ¢o

Theo tinh ¢hit cua mach trg khdng am dong dién 1, va dong i, ludn nguoc

chiéu nhau do d6 ¢6 thé viét lai U, theo i,

U, =U,

Vay dién tré ra cua nguon U, 1a
I{m :‘_dUE "lllrdlﬂ :—_RI

Trong thuc t& mach tao dién 116 am dugc dung dé 1ao ngudn ¢ dién tro ra
am ¢6 tic dung b ki dién tro cia mot dudng day truyén dan, khi dé trén 163 ra

cta dudng day ¢6 mot dicn qp ra U ndo dé v dién tro ra hiing khong

b) Rotato
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Trong mot so trudng hop. can phai quay mot dudng Jdac tinh hoac mot ho

duong dae tinh xung quanh mot hé true toa do. Khi dudmg die tinh quay theo

[ima)

P oiaoyd

Hinh 8.15 Quay dudng dic tinh trong hé toa do. R, (kQ)
chicu kim dong ho, ta qui u6e gde quay 0 >0 (hinh va).

Buong cong 1y bicn thanh duong cong (23 khi quay ;o ¢6c 0= 407 0
phu thude vio e xo I trén hai true. Viodu: x =ali, v = bl a v b ¢o the nguyén
fan fuat Ja en/V oviceni/AL Ty 86 bfa ¢6 th nguyén cta mot dicn rd, vi the ta got
he 0 1y 1 d6 10 R, Khi quay duding cong (1) thi mot diém bat k¥ P, vdi cde 1oa
do (x, v bign thimh diem Povéi cde toa do o, v Quan he gilia cde toa do e
vatog do man duoe e dinh boi heé phuaang tonh sau:

X = Reos (¢ - 0) = R (cosp cosO + sing sinh) = x cos0 +y sinQ

¥o = Rsin (¢ - 0) = R (5100 ¢osB - sinBeoso) = y cosd - x,sind

{Cha thich: R o khoang cdch triam hé toa doéi diem khio say,

Thay he <Gty fe cua cide frue vios . eo:

o= aliy = ab’, cosD +bhl s
v=bl, = -l s + bl.cosd
Chita hal phuong trinh cho a hode b, s¢ nhin duoc:

L :
[, =——""sin 0+ 1 cos 0

hY

U=, condd +1,R xinéd
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Khi duomg dac tinh quay, cic dai luong cudng do dong dién vi dien 4p
tuong tng bi quay pha. thue 18 de quay pha cde da lrong trén can phai ¢6 mach
dicn

I')

Mot mach dién thue hién
qua trinh quay duong dac tinh nhu —"l:|—

miéu tarén day phad thoa min cic :

bi¢u thae U, vivi.. Mach dien dudi

[a mot viodu vé thue hién phép quay l U, L

(rén. ‘Fheo nguyen Iy xép chong fa

-

[N
U, =AU, +BI,
I.=CU, + DI,

Gia thigt cde dicu kién dau sau dd so sdnh véi he Phuong trinh tren &
e Cae e <o AR C

o Khil, =0.thi

Crm s =14
R+ R, m
{
!': — . - ( - ___1
R, R,
. Khi U, =0, Theo so dé mach dién ta ¢6

i

/ = - S LI e

LR R U
| R .+ (R ./ R ) R
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Hé phuong triinh truyén dat (viét cho U, va 1) duge viét lai [a {thay cac hé s6)

.- U, e e 2y
R, R,

U, =+ Sayu o (R ok g1
: R R

So sdnh he s8 cva cdc bicu thite twong minh ctia U, va I, vai bicu thifc

cua né chira cic him 6 luong gide ta duoc

, R .
(s 0 = 1 + A
R o R,
Sew 0t R T sind
R . R . 1 1—cost! 7
R : SRR TR,
Sipoo0 = ALl o2 op s f 2
R .

Kidm tra fal, ta thiy k&t qua doé pht hop.

Nhu vity néu cho trude Ry, (b/a) vd 6, ¢é thé xay dung duge mach dién

R . R.

— S .

Hinh 8.16 So do ratato vai gie guay O<O<I 8
hinh trén mi trong do no ¢d thé thue hign quay pha mot géc 6 vi Ry, luon luon
duong. Ta thiay rang. Khi goc quay niam trong khodane 0 < 0 < 1807 thi R4 am.
CON NER woc quay 1dn hon thi ca R cting am, B¢ o dicn 1ra am ding NIC, Dac

bict thay R, bang NIC it thuan loi, R, ¢d mot dau dau dat, Hinh dudi bicu dién
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rotato véi gée quay 0 < 8 < 180", Do tinh déi ximg cla mach dién, nén ta ¢é the
dét chd diu ra v8i ddu vilo ma tinh chdt cia mach khong thay doi.

¢} Xiecculato |

Xiecculato i mot mach dién ¢é it nhat  ba eda, So do qui uée cua

Xicceulato duge bigu dién trén hinh vé

Hinh 8.17 So dé qui ude ¢ha Xiceeulato

So d6 ¢ dac diém [a tin hiéu dat wén mot clra duge chuyén ticp theo
chié¢u mii &n. tin hiéu khong thay doi khi truyén qua clta ke mach, tin hidu bi
doi dau khi truyén qua clta ngdn mach, néu din mot dien 106 R = Ry, giita mot
cua nao dé vor dac th ¢ dicn dp tin hicu ha trén dien g dé v tin hicu khong
duge truyén uep sang cua teép theo, Mach dién ¢é nhiing tinh chit nhu viy dugce

bicu dién trén hinh v& o dudi day.




Phan tich mach dién:

Muach gom ¢é ba khiu giéng nhau, Bé phin tich, tich ra mét kKhau nhu

trén hinh vé.

U

Mot K au mach caa xieceulato.

Nguyen li lam viéc:

e Ho mach dau 1T thi [, = 0, do dé U = U, = U, dleén ap viwo bing

Khong. khong co dong qua nhinh hoi ticp, nén U, = U

e NCu ngin mach diény 1 thi U, = 0. mach dién trér thinh mach khudeh

Jdar ddo vai hé <o khuéch dai K = 1, tde U, = - U,

o Mic viio didm 1 mot dién o Ry thi mach dién 1 ira thinh mot mach

hicu van dicn dp vao bhane nhau v bane Uy nén Ui =0,
" - = = % 1

Cho Uy = 0 vivdat vio diem T mot dicn ap vao U thi mach dien tréy thinh
Mot mach khueeh dat thuan vai g so khuceh dai K =2, do do U, = 207,

T phin tich mot khaun trong ba Khiav. to suy ra ngovén I lam vice cta
neh gont ba Khaw G stedicndp U, vio diem Toondienn 2 daa mot dicn o R =
Ry vol datva hd maeh didin 30 Do cidch phan tich mér khau mach trén. e nhan
thay U, = 0. Bo khucch dai th ba o6 h¢ o khuech dai Koy = 1onén dici dp uen
din ra cua nod U, = 0. Mach khudeh dai dawe viio ¢6 he <6 khucdeh dar Ky = 2, do
do dicn dp ra ten ng U, = 200 G didin 2 (diem dau Ry o6 haap Ui = 10/2 =
U Chae traome bop dac higt Ruie cing <o the ekl thich teong .

New cie et o203 Khong o e trong b thal st nen thy cian plia tin

sac phuong trimd trux En dad de o Grede tinhe chan caa xieeculato,



Viet phuong trinh dong dién ndt tai ¢ic cua P vt N (theo Kicekhop).

(J{ L/ / 0 (F o ( ( l 1
R . R

Uv. U s . O.-U . L { ¥
R [:= ¢ R . R

U.-U v. . ..t

I S R R

U U Uy rakhoi he phuong trinh trén day. o nhin duoe he phaone tinh

truyén dat cua Xicceulato,

l h},];:c* U 0] Rl CL
/ = 1’; [(.-"'r: { 4

Lap tong cda ba phuong trinh tén ta duoe phuong tvinh w1 -1 - [
Mach xicceulato duge tmg dung trong ki thudt traven G Lo oo i
gheép nol tin hicu da kénh, tao dién cam khong ¢6 dau dén Jda

10. Muach tich phin

-
a) Mach tich phdan dao [R
Xt it No- theo Kicekhop 1 e LY

e ed phurong tinh t : L

Theo bicu thie (eén dien dp -
Lo tich phan dien vio. Trong thue (& . o .
! a ) T Hinh 8. 19 S do much tich phan dao
thuong chon himg 56 thoi gian 1 = RC
s Trong do bica tare Vo= 0 1

dicu kien dau.



' L,
. [ C
R df
|

1 H
N ,.': - . i {If ) Jf]r - ! [ A ff “+ ..'r ([ = U )
U. =g U == U o=

Néu U, (1) la dién dp xoay chicu hinh sin thi

1 , J
'[U' S1n mfedf = - b Lcos e
RC 2! RO

U.=-

Theo bicu thite cua dién ap ra, ta thdy bién do dién dp ra ty 1€ nghich véi

tan sé vi dic tuyén bién do — tan sé cua mach tich phan.

Him s0 T () cd toc do la  -6dB/Octave
D6 1 dau hicu dae trung cho mach tich phin, T dile diém dé, ¢6
thé dinh nghia:Mot mach duge goi la mach tich phan trong midt pham vi tin s6
nao dé, néu trong pham vi tin s6 dé dac tinh tan $6 cta nd giam vé toe do doc 6
dB/Octave.
Can chi ¥ ring, trong bd khuéeh dui thudt todn thue thi dong tinh I, vi
dign dp 1ech khange ¢o the gay ra sai so ddng ke trong mach tich phan.

Vi du: Gia thiét cho U= 0, dong qua tu digie <€ i

S ] T =

I dlJ
R " (ot (" R

Vay néu dong sai s0 qua C 18 TpA vl C = 1ul thi dU, / dt = 1V/s (thay

<& vio  bidu thue cha dU,/d0). DE gidm anh huong nay ¢6 the tang C. nhung



khong thé 1én 1y ¥ duge, vi the cin phai giam anh hudng elia dong (inh bing so

do sau.

Trong sodonéa chon Rj=R, U =0 thy dong qua dicn udr R

Va dong sai s6 qua C bi triét tiéu. Nhd thay doi R ¢6 thé bl dige phan

nao dong 1¢ch khong,
b) Mach tich phan tong va hiéu:

Mach tich phan tong:

Hinh 8.20  So dé much tich phin tong dao

XEtal nuit N =Vict phuong tinh theo Kicckhap | va bign doi ta céd:



CChun el rong sondo rén dicn o Ry, dong van trd dicn vy b,

Mach tich phan hicu:

o
R, |
N o .

. ] I/ Lt

Hinh 821 S0 do mach tich phan hicu

. AEt i nut N - Theo Kigekhop | ta ¢6 phuong trinh sau;
LIRS . diU, -Us)
R, ' dt
. Xét i nat P - Theo Kigckhop 1 ta ¢é phuong trinh sau
{ {. G
A YR
R (dt

Bien dai va cho U =UL RiCy =R.Cy = RC ta it ra duoes

1 .
U, - —— (U, - Uy
RC ’



¢) Mach tich phan thuan

THinl 8.22 Sodé nach dich phan thean

. Xét tar nal PP = Fhieo Kiéekhop 1 taeéd phuong trinh sau:

U, -U, UL -U, o,
/ \’ / € L (’ {

Theo sordo U= 1/20 U vd U = U, thay vio phuong tiinh trén ta o6

11, Mach Pf (Proportional - Integrated) - mach tich phian v 1o

Mach PE L mach ¢6 bicu thife dicn dp ra dang

u, = Au B J-u,df R ¢
Theo sordo dong vio 1=u/R

N ]

o nen dicn dap trén Rovavten C i t___""[_ I—L[\“’“‘mH |

: ! N ) o .

k Ll e Julda‘ {" L
RC

R,

Hinh 8.23 Sov do mach tich phan u 1¢



Viugy =0nén

R,
—Uu, = —Uu, +
R,

Vi du: Xét truong hop khi U, (1) = U cosot; thay vao bicu thie cua dién

1
C Iu,di‘ _: 0

ap rata ¢d

Poo= 08 A— 1
-, = {] ,cos @t —sin @/
1

Do do:

U e o
o= --—] — A = R 1-\}}\’; PR 1’ o= [ I[ U; _
R.C U R, a'Ct RN

Kl o << oy, thi

R =

Dac tuyén bién do - 1an s6 cta mach ¢é do doe -6 dB/ Octave, do
do kKhu vue ndy (0 << ex)) gor ld khu
vire 1, 50 do lun vige nhir mot mach tich R

phin va véi o >, thil K[ = R /R,

12. Mach vi phan

Ap dung dinh lugt Kicckhop | l/
tar mit N ta viét duge phuong trish ‘

Sl

Uy = —RNC1(dU /dt) Hinh 8.24. So dé much vi phin

Gia thict v, (0 = Usin ol ta

cou, () = -RC ol cos ot =- U, cos ot



Do dé he x6 khuéch dai cvia mach:

, .
K = —— = @ R
U

Ta thily K tang theo tan s6 va dé thi Bode ¢ do doc 6dB/Octuve. Viy c6
thé¢ dinh nghia mach vi phan i mach 6 dic wyén tin s6 tang vai 16¢ do 6dB/
Octave.

Nhan xcé1:Vihe 6 khudeh dat coa mach 1y 18 va6i tan & nén tap am 1idn s6
cao ¢ dau ra mach nay rdt 16n, ¢6 thé 1an dt tin hicu.

Tra khing vio cua mach Z, = 1/] o C, giam khi tan 56 ting, do d6 khi
nguodn tin hiéu ¢é tro khang trong 16n, thi chi mét phan tin hiéu duoc vi phan,
con phan con lai duge khuéeh dai. Mat khie, 0 tin so cao hé s6 héi tiép cla
nuch giim.

Mach kém 6n dinh, vi ban than mach héi tiép di gay ra mot poc di
pha:90". D¢ bu tan s¢ ddm bao on dinh phai tinh 0dn suo cho lvong dua i vé

pha . = 90",

Do e nhuoe dienmy db, nén

R,
trong thye & thuong dimg mach v R —— -
phan ¢o dang nhu hinh vé dudt day
o P - ( |l
Dé giam tap am tan 56 cao, mac R, VT,
thém R, ndi tiép vai C,. Vi viy mach - r U
| p ! .} k4 LI_._‘:|_| ]_— 1

chi ¢6 tic dung vi phan khi o) <<,
Khio <<o,=/R,C, otn
56 dd. €6 the coi Cy Id mach ho. Tu
dicn Cy ticp tue han che tap am ra, Hinh 8.25 Much vi phin thyc ¢
vi (0 tan s6 cao tro khang cia nd it
nho, nén ¢6 thé cot dau ra ghép héi tiép am hoin todn véi dau vao.
New chon Cysue cho RyCi=RCy thi khi o > o, he <6 khuéeh dat gidm

theo tan »6, Do dé dé thi Bode ¢6 dang hinh dudi

logk

r logf

Hinh 8.26 Bic tuyén bico do 1an 56 coa mach vi phan
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Mach vi phan gom hai thinh phin: Phin D (o < o) 1 phiin vi phin vi
phan [ (e > o) L phan tich phim. Dién dp ra khi o < o, duge bicu dién boi bicu
thate dudi.

8.4 CAC MACH BU CHO SO DO DUNG BO Kb THUAT TOAN
1.Cac mach bi kéch khong cho so do dung khuéch dai thuit toan

Khi sudung bo khuceh dan thuat todn de Khuceh dai tin hicu mot chicu co
O nho thi san <o chu yeu do dong dicn tinh, dicn dp lech kKhong. 1o gay .
Cac thong <6 Guh [, 1 6 dau vio bd khudeh dai thue chat T dong haza el cae
trazotop & tng vao bo khuéeh dai. Ciace dong |, L thuong gy ra cde sut ap trén
cua vio... Do trg khidng & cta vio P, N [ khide nhau = cic dong T, vi 1. gay
nén nhting tut dp ctng khic nhau v do dé 160 tai hiéu dicn the gitta hai et
cdicn ap lech kKhangy, DS dicn dp 1ech khong aho, Kb Lip rip aic so dé khuéceh
dar ditng thudt todn ngudt ta thuong ditng cie mach b iéch khong

Phuong  phip  1:khong nol
ctra thudn true Usp xudng dat. R

R dooc chon: R,

R . - RO R, S D B S

|
|
R + R - t .

| [xt R.
e - . X
Lic do dong dién tinh gay ra
bén had dau vao ONL Py 2 dién daps Hinly 8.27 Much bo lech Khong don
SR

Uo=1R =1 (R /R )
Ly =10 (R//Rny

Neul, [ =l s U= U, = U,

i 3

Now Lo Iy L= Eo- To 7 0 vicgidi 2 caa ton tar mot dicn ap 1cch khong
U= - L vaend [ hicu dat vio bo Khuéch dai,

Ta tinh duoe (tinh doi véi so do khuéeh dar thudn)

U o (e Sy
T I{‘ R

‘3
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Phuong phdp 2:- Ding nguon bi

B¢ trict Uy, (aiam sai s6) trong thue (€ nguoi ta o6 the dimg mach bl 1&ch
khong. theo nguyen tic mac mot trong hai diu vio ¢iia bo khuéeh dai vdéi mot
neuon dicn ap bich doi dé ¢6 duge mot dién dp dat uén cla nay mot trj s6 dip
bang dien dp [ech Khong nhung nguoce dau, theo so do,

Neéu khie duge anh hudng cia dong Guh va dién Ap léch khong, thi nguyén

nhan gay sar so con fai 1 hién teong trdn do nhict do.

R,
L, R,
-] B L
e G
| '1 R,
_lr.

Hinh 8.28 Much b [&ch khong diing nguon hi

2, Cace mach b tan s6 ¢ho so do dung khuéch dai thuat toan

Trong mue diddE cap 161 cac ehi ticu et mot bo khuech dat thudd todn.
T thay he <6 Khuech dat cha b Khuéeh dai giam 14 do cie dien dung ky sinh
trong tranzistor cling nhuw cdc dien dung mice vio mach dd tao nén ciaec mat loc
thong thip (loai bo (an 6 cao). Khi I tang (hi K, giam v xudt hién su sai pha
el didn dap ra so vai dién dp vio,

. N TR - < - .

Kihi K, =K, K, =1 vig= 180" thi mach Khucch dal & sinh dao dong
(i phat tmae oin dinhy, BE khoi phue sy mat én dinh ngudi ta phat fip nhime
mach bu tan 50,

VéE pguyén e b tan so hay con goi [ bu pha Iam thay déi die tinh Gin
sO et he so Khueeh dar vong sao cho /K, K /<1 trude khi o = - 180",

£é thue hicu didu do ¢6 the thay déi K, goi ubu trong. hay thay doi K

I

aoi 1 b hon hop.
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Thue t&¢ thuong hay b trong vi su thay doi cta K, it dnh ledng 161 hé 56
Khuceh dai K cuatodn mach ¢ hoi tiép.

Cidc bién phip b, nham giam dé dée cua dite tinh bién do - tian s6 xung
quanh tan s¢ cit f. (1an s¢ 1am cho K, = 0) nghia [a 1am gidm goc o ta (K, K,
=1

Cie loar mach bi thuong dig trong thue (¢

. Bu mot dieém cuc mot lin, mot khau b

._""_\ '__:?\5
e . ':>_

e P }J - } //_:L ¢
1

Véi s do nay die tuyén tin s6 clia hé s6 khuéch dai K = 0 dB & tan s6 fo,

— =

. Bo cuc khong — mot khiau bo:

Hinh 8.29 Mot <6 mach bi tin ~o

[G2



8.5 MOT SO CAU TRUC BEN TRONG CUA Kb THUAT TOAN

Trong phan diau cta chuong rinh ndy dd khao sdt mot 8 tinh chat, chi
ti¢u quan trong cua bo Khuéch dar thuat todn. DE hica 18 hon vé bo khudeh dai
thuit todn phin ticp theo day s& nghién ciu mot s6 ciu trtic bén trong cud bo
Khuéch dai thuat todn.

Cau trie bén trong ciia bd khuéceh dai thuat todn 1 rdt khie nhau vi wy
thude vae muc dich tng dung cia chung. Dit cau trie nhir the nao ching cling
plar thod midn nhing yéu ciu co bin. He 6 khuéch dai 16n, tré khidng ra nho, ud
Kbing vao lon (o kKhang ra nho L rdt quan trong), dau viw dai xing, dién dp ra

¢ ché do tinh biing khong.

Can e vio nhitng veu cau dé, ngadi ta dua ra sa dé cdu chiie one quat

cua bo Khudch dal thuat tdn nhu sau:

—r— ] i
Vio
1 2 3 4 5 |
KOVS  chuven dai L win dieh s - el IR

T:i_ng dau {17 ki ting Khuceh dui vi sar dd'co R... ton. dong tinh, do lach
khong nho viv ¢ the mie trén mach bir 16 ngoii.

Tang hai (2y L tang chuyén doi 1 101 ra vi sai thimh 161 ra don ¢ he s6
khuéeh dai ton.

Tang 3 vitng 4 B ng Khoeeh dai trung gian ¢6 nhicm va khadch dai.

dich mwe dien the mot chicu, Tang 3 14 tang khudeh dat dong.

+ + +

[Tinh 8.30 Bd Khacch dai thudt toan ¢o hae tang khudeh dai dicn dp
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1. Bo khuéch dai thudt toan ¢o hai tang khuéch dai dicn ap

Tang dau (hinh 8.30) 14 tang khuéch dai vi sai gom hai den T, & T, duoc
on dinh dong nho T, So dd ¢6 hai 161 vio (mot 161 vao diao, mot 160 vio thuin),
Mot Lot ra don,

Tang 2 i ting khuéch dad miac Lo, ¢ tang nay phii chon R sao cho dién
dp ratinh = (L Bién Gp U cha den Ts duge xide dinh bar R, nén phai chon R
Sao cho Uy, (T5) = 0, 6V, (de den lam viee o ché do khuéch dai.

Tang 3 ¢ém T 1 tang Eco dung d¢ khuceh dai dien dp. C, R, 1 mach Toe
(khau bt tan <oy,

Sodo tren ¢d nhuoe diém L

Do ha dp trén Re = U (T4) = 0, 6V 1a bé = hé s6 Khuéeh dan cua T, by
han ¢hé, Tang diu ¢6 hé so Khuéeh dai nho > toi do nd sinh ra 1 bé vir it dnh
huong dén 1réi todn mach. Trot todn mach ¢hi yvéu ta do T, giy ra,

2. Bo khuéch dai thuat toan ¢6 mach dicn dung dong doi ximg

Bo khuceh dan thuat todn ¢ 2 101 viio mot 101 vio dio, mot 161 vio thudn.
mot 101 1.

Tang dau 1a ting khudeh dal vi sai vai 2 den T, &5 duoe noi bang bo on
dong T,

Tang 2 1a tang dich mite dién dp (den T)).

Tang 3 g p Emito 1) co il Ry Ck v RK B mach foe 1an <o

+
' +
R
S R
} 1
1
L 1

‘1
!

+

i

Hinh 8. 31 Bo Khudch dai ¢o cuome dong dien
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(khau Dl tu s6).

Sordo trén vE co bian giong so do cau tric bo khudch dai thuat tdn ¢é hai
tang khucch dai dién dp chi khde ¢ ¢hd dé giam 1161 cho T, gay ra, ngudi ta mac
thém moi mach deé bi troi. Trén so dé D lam nhiem vu d6. R, duge chon gidng
nhaw & 2 den T.ovid Ty vi vay dong qua T, v T, (trén R.) 13 giong nhau (vi vay
mach nay con gor Ia mach guong dong diény, Khi 2 dong I, gidng nhay thi
Upp Ty = Uy nén Uge T, thay doi, ¢6 nghta 13 Uy, T, thay déi khong ddng ké.

Cling vi T, duge bu tréi nén dién dp dich mie dat duge khid chinh xic.

3. Bo khuéch dai thuat toan diung khuéch dai vi sai bo

Bo khuéch dai thuat todn ¢6 mot 161 vio thuan va mot 161 vio dio

Tang dau 1 khuech dai vi sai v6i 2 den T, & T, thuan,. Mach khuéch d:
visai duge nudt bang ngudn dong T,

Tang thit hai ¢cling 13 tang khu&ch dai vi sai (den T4 & T5) ¢6 16
vae visar v 161 ra don. Tang nay khong ¢6 ngudn dong vi tang diu ¢6 ngudn

dong va hign tuong tréi dd giam nhicu,

Hinh 8.32 Bo Khucch dai thudn todn ding klweceh dad vi <o bi

165



Téang tha ba I tang ra (dén T6) - Tang khuéch dai dong dicn, ngoii ra con
co e Gl Ry o thimh mang bl tan s6.

So dé trén ¢d uu diém so véi 2 8o dd tude eT4 duoe thay doi boi T,
& Tsnén o the tang dp, ha dp tren R dé ¢ hé 56 Khuéch dai 16n 6 ting daw do

dé hé so khuéeh dai toan mach duoce tang 1én. R,y va R, duge xidc dinh

8.6 KHUECH PAI THUAT TOAN pA 709

A 709 omot bo khudeh dan thudt todn thay 1CpA 7091 ding khuaceh dad
cic tin hicu am tan, day 10 bo khuéeh dai don gian v di dug dyng trong thuce (&

diung trong ¢iic mach khuéeh dai am tan.

I. So d6 chan

s

Yo

2. Cac thong s0 cua pA 709

- ¢ <o Khueeh dar (K 15,000

- T so @b han [MI11r

- Dién ap déng pha i vao cho phép = 1OV

- Toce do pha ung khi Kich mach 0.3 V/us
- Bién irg v phian 101 viio SO0 k€
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- Bien ap vi sai cho phép 161 vao TV

- Bién ap 161 vio bu léch khong I mV

- Dong a1 viw b lech kKhong 0.2 HA

- Bién do dién dp ra 13V

- Bién o ra 150 Q2

- Gid tri danh dinh dién dp nguon +15V
- Dong tieu thu K Lice eye da 2.9mA
- Cong xudi ticu thu 80 n\V
- Ty 50 nén tin licu dong pha (G) 40,

3. So do co ban

4. Dac tinh troyén dat
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5. S0 do cau tric bén trong (hinh 8.33)

Tang vio 1a tang khuéeh dai vi sai gom (T, Ty) véi nguon 6n dong T,, vi Ty,

L g H
[CKQ_JQ ’ L
R

i ;_ Lt .
_— | H - D 10K
Ny
...... _ | B

Hinh 8.33 S0 do cau trie eda bd khucch dai thuat toan g A709
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Dong an trong so dé niy ¢d 40 pA. Do dé ud khing vao [c [6n, tré khing
ra nho va giam duge dong nh vao = troi nho.

Tang thir hai 13 tang khuéch dai vi sal mic kidu Dalington (T, T,. 1’5, T,
¢6 h¢ 50 Khuéeh dai 16n. T; 1am mach chuyén 1 187 ra vi sai thanh 161 ra don
lay tren Coleto den Ty, Ty lam tang khuéch dai trung gian mac noi uép vén T,
bang dign G 1k lun thanh tang dich mac dien ap mot chicu, Tang nidy sé o
dp 1 chicu cho 1, T, li ting dém cho tang cudt, mace kicu EC ¢6 heé so khuéch
dai o 400 lan

Ty T o thianh ting ra lam viee & ché do B.

Trong so do trén con ¢6 Tis mic theo kicu Didt d€ bir nhiét cho T,, T,
dicn tre 30k, TOK. tgo thanh mach phan hoi am tr tang ra t6i ting vao.

Trong so do con ¢é cic diém n6ira 1, 8 hay 5. 6 dé Iip mach bi tan so6.

[
\ L
12
C

Hinh 8.34 50 d6 nguyeén 1 mach KB am 1an dimg pA 709

6. Mot so iing dung cua khuéch dai thuit foan

ai Sodo nguyen Iy mach kluech dai am tan ding A 709
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Trong so dé trén chon Ry =R, Ry = Ry R, = Ry con Ry, phfli chon ¢o gii
tri [6n e 100K tro 1én.

A 709 duge ding nhu mot bo  tién Khuech dai. ¢6 2 Ci VAo v Mot Ctrd
a (vio chan 2 & 30t chan 63, Tu €. dan tin hicu vio. dien o R R, nham o
ra dien ap (inh bang U /2 v bang dién dp viw tinh o cua dao = dign dp léch
khong giam. Ry, Re, Ry, Ry T cde dién o dinh thicn cho 2 den cong suat, Bicn
g R, ciing v6i Ry, C, o thinh mach phan hoi am 1 ddu ra (61 dau vio bo

Khuceh dai, ¢é tde dung dicu chinh hé sé khugch dai toan mach va on dih

nrach,
[i¢ 56 khudel dai todn mach: K= R, /R
b) So dé nguyén Iy mach on ap nguon ding pA 709
— :
[ :\.]'.I

Hinh 8.35 Sodd nguyeén If mach on dp ngudn dung pA 709

Trone o do nin bo khusch dal thuat wodn A 709 duoe dung nbuy mot
phian tr khucéeh dan [am thay dot do dian dicn cia T, Bicn o todn phidn cna 1y b
thay déi dudi tic dung ciia dicn dp dt vao hazo ctia né. nhdr vy md Lon ra cia né

tu dong didu chinh d¢ c6 mdt gid i dién Gp khong doi.

170



Mot phan di¢n dp lay ra trén tai duge so sdnh vai dién dp mau trén D,,.
Hicu (U - Uy Cduge dua vao khuéeh dai thudt téan do dé dién dp 101 ra <8 ty 1
val dicn dp ndy . Suthay don G 1a1 o cua bo Khudeh dai thuat wain duoe dua 16
Bazo T, qua Dy - k¢t qua Tun cho dign dp U cta T, thay doi vv dien ap ra ciing
thay doi (tie Uy, theo qui ludt b lai s thay déi ban dau va 1dm cho Ura luon

On dinh,

. A e KDTT o . s . o

(Khi U, T > UL T 5 Ura ¥4 5 UB L (1)) > dén lam viee yéu di

— R et den tane len va wt:ip U T 1o cho 4p tren tdi ha xuone bang muce
= LUy Ly, p 3 2 &

ap ban dau. Khi URad (hi guid trinh nguoe L)
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Chuong 9: CAC MACH TAO DAO DPONG
9.1 CAC VAN PE CHUNG VE TAO DAO DONG

Mach dao dong cé thé tao ra cdc tin hidu dao dong ¢6 dung khdc nhau
nhu dao dong hinh sin (dao dong di¢u hod) , tin hi¢u dao dong xung chif nhit,
tin héu dao dong xung tam gide. tin hidu dao dong xung ring cua hoiie 120
xung rieng biét. Trong chuong niy chi xét cde mach tao dao dong dicu hod: cic

't

mach tao dao dong xung duoe xét dén trong grdo trinh ™ k¥ thudt xung . Cic
mach tao dao dong dicu hoa thuong duge dung trong hé théng thong tin, troug
cide may do, may kiém tra. trong cic thiét bi y 1&, v, v..,

Cae mach o dao dong dicu holl ¢ the 1am vide trong dai tan W vai Hz
cho dén vai nghin MHz, B¢ o dao dong ¢6 the ding ¢6 the dung cic phan ur
tich cuc nhu den dién (0. tranzistor ludng cuc, Fet, khuéeh dar thudt todan hoige
cide phan tu dic biét nhu diot tunel, diot Gun.

Cdc den dién tr duoe dung khi yvéu ¢du cong sudt ra lén. Mach tao dao
dong dung den dién tr ¢ the lam viée tor pham vi tan so thap sang pham vi tan

SO Cao.

O tian s thap v trung binh thudng dimg mae khuéeh dai thudt todn dé tao
dao dong, con ¢ tan s6 cao thi dung tranzistor ludng cuc hodc Tet. trong pham vi
tan 0 MHz hoac cao hon thn dang tranzistor, Fet hode cie loat diot dd neu o
(e,

Can hwu v rang, khi ding mach khuéeh dai thudt todn d¢ o duo dong thi
khong can diing cde mach bl tan s6. vi mach bl tan 56 1 dnh hudng 16 gidi tan
cOng tic cua bo tao dao dong.

Cdce thaim s co ban cta mach Lo dao dong gom tan so ra, bién do dién Gp
ra, do 6n dinh tan 6 (nam trong khoang 10 ° dén 10) | cong sudt ra va hi¢u

sudt. Tuy thuoe viro mue dich st dung, khi thi¢t ké ¢6 the dac bict quan tam dén
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mot vai tham s6 ndo do hoac ha thilp véu cau dot vai tham so Khiie. nghia 1wy
thuoe vio yeu cau s dime md can nhac viesde dish ede tham so mot cach hop 5.

(o the o dao dong didu hoa theo hai edch coban sau day:

- Tao dao dong bing hoi tiep duong :

- Tao dao d(mg bang cich Ong hop mach.

rong phasn i giio rinh ndy e chr nghien cvu cie mach o dao dong
theo nguyén tac hor nep duong.

9.2 BIEU KIEN DAO PONG VA DAC PIEM CUA MACH TAO
DAO DONG

e xérngiven lam vice cua mach tao dao done, dime mo hinh v& du.
trong dé bao gom bkhot khuceh did ¢6 e s khuech dai K= Ko7 viv 1 khei
hoitiep ¢o he so truvén dat K, = ke ' 7ht.

D¢ o duoe (in hicu dao dong thi tin hicu hoi tép phii thay the duge tin
hicu vio (bang tin hico vioy . dicu dé ¢d nghia i néu dat vao diu vio tin hicu
A X=X v X = KK X vy suy ra KK =1

Vay tin hiew vao cua mach khudeh dal X, vt hicu ra cia mach hot lép
X', bang nhau (e vé bién do v pha) vay <6 thd ndi dau ra cta mach hoi Nnép
v dau viio mach kKhucch dai khi d6 ta ¢ so dé khoi cta mich tao dio dong

Fun vice theo nguven tac hoi tiep, KK, =1

X, A,
——— [( - i -
. - |

S

bt

Vi K vao K, déu 1a nhimg & phiie, nen bidu thire tich KK, ¢6 the vidt lai

nhir sau
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Trong d6:
k- Modyo hé so khueeh din e
K- Modyn hé s6 hoi uép .

¢ - Gée di pha ctia bo khuéch dai:

¢ - GEe di phaceta mach hot 1ép.
COhe tich bicu thite ren thimh hai bica duic; mot bicu thie vict theo
modyn viimot bicu viét theo pha
kky=1 (9.1)
P=@,+ 0, =278 voi n=0.£1,+£2... (Y. 2)
¢ - Tong dich pha caa bo khuéeh dai vie cua mach hot tigp, bicu thi su
dich pha giGa tin hicu raomach hot tiep X vivtin bicu vio ban dian X
Quan he (9.1 duoc goi 1 dicu kicu can bang bién do. N6 cho thily:mach
chi ¢6 thé dao dong khi hé s6 khuéch dai cta bo Khuceh dai ¢6 the b duge ton
hao do mach hoi tiep eav ra. Con di¢u kién c¢in bang pha (9.2) cho thiy dao
Jdong chi ¢ the phat sinh kb tin hicu hor 68p v¢ dau vio dong pha véi tin hicu
V3o,

Vi du minh hoa:

Bo  Khuéch  da
ding khadeh da thudt todn mic

theo o d6 vao thudn vy ¢6 he 56

Khuach das:

o Hinh 9. I Mach dao dong dima Khaceh
dat thudt todn

Vi o khang raccta bo khuéch dan nhoo nén trong mach ra mae them dign
trg R J¢ giam anh hudng cda trds Khdng ra dén 16 khing cua khung cong huong
[.C.
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Dién dp hoi 1iép dua vé bo khuéeh dai duge tinh:

M - 12 5o hd cim cha ede cuon day:
L. - Bién cam cua khung dao dong.
bign dp ra bo khuéch dai:
U,=K¢t, (3)

Theo Kicekhop 1t ¢6 the vidt phuonge tinh i nat Inhy sau:

: — = ¢ ——— - — tu dt = 0(4)
R di L
Thay (1) (2)(3) vao (4) va bién doi, 1a duoe
d’u,  1-K_ K du, 1 .
— o My = ()
di - RC dt [LC
D¢ don gidn, dat
I — KK "
o = - -
2 RC
> ]
) I:] — — -
L.C

Do do (51 duoe victiai nhu sau:



o Tu i \

- 2
dr - dlt

Nehienm caa phuong trinh vi phan (53 Ta

n.o=1u,_ ¢ "Cos AJo, — o
NEt cde trudmg hop e the:
) o = 0, nghia 1 K K < 1L bien do dien dp suy ra glam dan theo

hivm s6 mu. Dao dong 1 dan,
2) o =0, nghia 1a K K, =1, dién dp ra la dicn ap hinh sin ¢6 tin <o

o, = TNLC v bicn do kKhong dol

3 ¢ < (onehia L K K, > 0, bien do dien ap ra tang theo ham <6 mi,

Tir cie truome hop wén day, ¢d the et ca Ke fudn: dé co dao dong thi Khi
mdi déng mach KK, phai [6n hon 1 lam cho bién d¢ dao dong tang dan cho dén
khi bo khuéch dai chuvéen sang 1am vice o trang thd bio hoi, hé <6 khuech d
crm din sao cho KK =1 e nay o6 dao dong ras ahne Khoog pha hinh sin.
D¢ dao dong dicu hoid hinh sin can phat dicu chinb be <6 khuaceh dian sao cho
KK,.= 1 vixdc fap @i dé trude khi ho khuceh dal chuyén sang lam viée o trang
thai bio hod,

T s phan teh rén, tamitra cde dae dicm co ban sau day cta mot mach

Lo dio dong;
o Mach tao dao dong cang e mot mach khucch din nhung L

mach khadch dai o dicu khicn bang hoi Gép duong tir dau ra vé diu vio.

Ning [uone nr dao dong 1ay (0 nguon cung ¢ip mot chicu,

o Muon cé dao dong. mach phat o6 ket cau thoa min dicu Kign ¢in bang

bicn do vicean bang pha.

e Mach phai chia it nhdt mor phan e tich cye Tun nhicm va bien dos

nang luong mot chicu thinh xoay chicu.
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o Mach phii chita mot phan wr phi tuvén hay khaw diéu chinh dé dim bao

cho bién do dao dong khong doi ¢ trang thal xde ip (KK, = 1),

9.3 PHUONG PHAP TINH TOAN MACH TAO DAO DONG

C6 nhiéu phuong phdp dé tinh toin mach tao dao déng. Trong khuon kha
nay ta el xét phuong phip théong dung nhat, do la tinh todn mach tao dao dong
theo phuong phip bd khuéeh dai ¢d héi tiép. Noi dung ctua phuong phip nay
xudt phat 1o diéu kién cin bing pha. di¢u ki¢n can bing vé bien do. Khi tinh

todn phidi cin ¢ vivo mach dién cu thé dé xde dinh hé sa khuéch dai K v hé so

hoi tidp K, sau dé cho tich dé bang 1, tir do suy ra cdce thang s6 can (hiél cia

miach.
9.4 GIOI THIEU MOT SO MACH DAQO })(j)\"(}

. Mach tao dao dong ghép

bién ap

Mach tao dao dong  shép
bici dp duoc bien didn trén hinh &,
Mach duge dinh thién theo Kidu
phin 4p, mic kicu bazo chung, ¢é

tai 1 khung cong hudng, tan s6 dao
dong cuia much £, ~1/27 NLC Hinh 9. 2 So do mach a0 duo dong
Giaost dién ap tin hicu dat e theo kice ohép bicn dp

vio buzo tar mot thon diem ndo dd i
Lo dién ap trén colecto U duge xidc dinh
(. = -8

i H

A

Bicn dp ndy (o nén trong cudn cam colecto dong dién 1

P S N o
Jor Jo L

Dong [ cam tmg sang cudn thie eap dién dp hoi uép:

L, =0 " =1 jol
FII A

x 1o ; VA = — --[ AV
Jeor - i
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Trong dé, M [ hé s6 hd cam. , S1a do hd dan cua den. Z 1a trd khang ra

Theo diéu kién pha, dién dp héi tiép U, phili déng pha vai dién dap dau
viio U Trong phuong trinh mé ta quan hé Uy, va Uy, ta thdy, Zg, L déu duong,
vay M phai am de U, va U, dong pha.

Vv, diéu kién cdan bang pha disoc thoa mdn ki M < 0.

Dé ¢6 hd cam am phai quan cudn so cip vil thir cip clia bién dp hdi tiep
nguoe chiéu nhau,

Mt khac ta co

K= -§87Z, Trong do,

1 B ] + n o { 1
Z R i h [ " Z !
N ho
h ., .
(; AI‘VI
K i = - A Jg' = - —Q = - A
I L

(Trong dé u 1 he 6 phin dnh v bing Uy, /U - chinh 10 hé s hot Gép

cie hé s0 h 1a cide hé sa trong phuong trinh mang bon cyc ctia mach dién),
Theo dicu kién bién do ta ¢é

KK, = 1, thay g tri caa K v Ky, ta nhan duoc:

noe nlt 4 1 —=

Trong dé. Z = R, // Z,. Cho vé& i cha ¢l bt phuong tinh trén bang

Khong vivgndn ra, ta ¢,

b o, s h
’,}l . — 21 i ( _Lf )— Il
i 2 2 zZ
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C6 the bidu dién hé s6 hdi iEp n theo mot i chudn nhu sau.

ﬂ] ,_...—r"""’#_'

/. / ] Kb e dao doue

Hinh 9.3 D4 (hi bicu dién hé sd hoi 1iép theo tdi chuin

Clut thich: Neguyén H hoat dong clia mach ¢é thé phan tich dua vio su
dor bién cua dong dién tai

thti dicm dau va qua trinh

déng md el den.

Mach dien duge tng

dung lam cac much tao dao
Is ~ LE} 7 ———t——
dong trong cic bd nguodn dai };L |

rong cong sudt vira va nho

2. Cac mach tao dao ! ¢

dong loai ba diem
e 10 K, U

Nguon dp tuong diong

o

a) Nguyén tac thiét
lip mach ba diém

Cac mach o dao  Hinh 9.4 Sodo nguven If mach tao dao dong ba diém
dong LOC noi chung déu ¢o
the dira vé mat két cfiu chung theo hinh dudi. So do mach dién ¢6 the chuyén
thimh o dé tuong (hinh v& duéi) , trong do U, 1a dién dp vio, K, 1a he s6 khuéch
dai thudt todn, r, Ia dién (16 ra cua bo khuéeh dai.

Theo o do tounh duoe hé so hot nép (K vi hé s6 khudeh dai (K khi
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Chut thich: K, 1a h¢ ~6 khuéeh dai caa thudt todn, r, 13 dién trd ra cla
thudt toidn , K i hé so khuéch dai coa so dé khi ¢é i (Z,).
Nar 7, =7, /(2 +Z;) 1ap tich KK, v bién d6i so bo, ta ¢é:
KK, = K, = ’foi (9.3
AL AL+ LN+ L AL v L)
Gia thi¢t cic trd khing 7, 7., 7, thuin khidng:

Z,= X:Z.=X,.Z,= X, thay vio bi¢u thitc 9.3 (KK, ) ta ¢é

XA
o - ,' = - _{L)'-_“
Jrl(/\ + /\/: +A‘}+’\:(/‘\I t .'k,:)

Theo so dd mach dien nouyén I ta ¢o ta cla mach 13 Khone dao done
A 3 o . = N f

AK,, - —-KN

com cdc phan e X, X, vy X,

Thudng 1an 56 dao dong gdn bing tan s¢ ¢ong hudng riéng cia khung,

nén tai tan so dao dong

(khi khung cong huong L, Croi viio trang thidi cong huong thi 1ong tror cta né bing khong )

Do dé suy ra

- (9 ¢
3‘/:( b )

Tir 9.5 suy ra

N+ X, =-X,(9.7)

Do dd 9.4 viét lar la

v
I S s

Theo dicu kién can bang pha, dé ¢6 hor aep duone. 16ne di pha do mach
; £ | ¢ L y

Khucch dai v mach hoi Uép iy nén phat bane khone tie B KK, = 0. do dd
A A J = = I

o
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(9.8) suy ra X, X, > 0 vd X, trdi dau véi X va X,. T do suy ra hai loal mach ba
diém:
I. Mach ba diém dién cam:
X, X >0va X, <0
2. Mach ba diém dién dung ;
X . X <0vaX. >0
b) Mach ba diém dién cdm (mach Hartley)

Mach dao dong ding mot dén bdn dan mic theo so d6 E chung, dinh

thién theo kiéu phan dp. ¢6 tai xoay chiéu

U

12 mach cong hudng LC (1l mot chicu 13

dién tro Re).

Theo sa do mach dién ta ¢d
X, =Xge =L, >0
X, =X =oL; >0
Xi=Xeg=- /oC<0,

Tac 13 dd thod min dicu kién vé
pha. Hinh 9. 5 So do mach tao dao dong
Theo s dé mach dién ta ¢é thé tinh ¢ theo kicu ba diem dign cam

todn duge mot s6 k&t qua sau

U L,
K, = - = - — = — "
U L,
s : j
K ~ =87 . = — 22 [ p R,/ Diie
h n

P
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Tir ba bicu thie trén (K, K, P) ta 1lap tich KK, <1 va suy ra
(I+m)"h, .+ R, -uR ;h, <0

T phuemg tinh trén <6 the tinh duge mot sd thong s6 caa mach dién khi

mach dao dong.

Tan $6 dao dong ctia mach duge xdc dinh theo biéu thiic sau

1
EETIN VT

Clui thich:Vice phan tich Neuyén 1i hoat dong ctia mach ¢6 the dya trén

P =

qud trinh quéi do cta dong dién v su phong nap cla cac tu trong khung cong

hudng.

Mach duge tng dung lam cic mach tao dao déng cao tan dinmg trong cic

thiét bi thu thanl, thu hinh,
c. Mach dao dong ba diém dién dung (Mach clapp)

Mach dao dong dung mdot
den bian din mac EC, dinh thién
ki¢u phan dp. ¢é tai xoay chicu 1
khung cong hudmg LC (tai mot
chiéu la dien trd Re). (Gla i L,
C duoe chon sao cho nhianh L, C

¢6 o khing tuong duong véi
mot cuon cam va khi dé 1a ¢é
mach dao dong ba dicm dién
dung toe 1 X, > X tai tan so
cOng huong cua mach — tan 0

dao dong).
Hinh 9.6 S d6 mach dao dong ba dicm dien

Heé s6 ghép gitta tranzistor Co
: = - dung e kicu clapp

viit Khung cong hudng duoe Xde
dinh nhur sau:

p o= U — C ( Lo
| U c, C., ¢ ¢ ¢

fef
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. - —y # 4 B P - ,( r -,\"
Ihuaomg chon C << €, G, do dd C = €. Ta ¢d hé s6 ghép duge vict

don gian nhu sau

p & —— << 1
¢
Nehia [ khung cong huong ghép rat ong voi phan tr tich cyc nham giam
anh hudng cla cic dién dung phan bé cua phan to tich cue (dién dung ra, dién

dung vao) dén tan s6 dao dong cua mach.

Tan s& dao dong cuia mach:

1 1
LC ., ~LC

a

,f{-.w - .f‘m -

Vav 0 CL L cie dien dung song song vor dién dung va va diéndung vao
cua tranzistor, hau nha khong tham gia quyét dinh tan 56 dao dong cua mach. Vi
vay so do clapp cho phép tao dao ddng ¢d tan s 6n dinh hot céc loai so do dao
dong khic,

Theo diéu kién can bang pha va can bang bién dé cGa mach 1a suy ra

bidu thiie sau

T

,} ¢
n" R, —nh, R, + h“"(C—.l) <)

nl

Tt d6 tinh duoce:

2

. v, o+ h, C
f?lz — __'|< i ( 20 - 11 ( |

2 2 R C

)

tel

1 Ja hé s héi tiép can thict d€ mach ¢6 dao dong xic lap khi KK, = 1.
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Chii thich: Viéc phan tich nguyén 1 hoat dong clia mach ¢é thé dua vio
tinh chat qud do coa dong dién  trong mach dién va su phong nap caa tu dién

trong khung cong hudng.

Mach dao dong ba diém dién dung dugce iing dung trong thuc & lam cdc

mach 1ao dao dong cao tin dung trong cdc thiét bi vo tuyén dién.
3. Cac mach tao dao dong dung thach anh
a) Tinh chat va mach tuong duong cua thach anh

Cac mach tao dao dong dung LC ¢6 nhuge diém do 6n dinh chua cao.
Trong thuc dé tao ra cdc tin hiéu dao dong ¢6 tin s6 va bicn do én dinh, ngudi ta
dung thach anh, vi thach anh ¢6 nhitng dac tinh vit 1y ding quy nhu dé bén co
hoc cao, {t chiu anh hudng clia nhiét do; do dm va tdc dung hod hoc,

Thach anh ¢d tinh chit dp dién, nghia dudt tie dung cua dién trudng thi
s ra dao dong co hoe va nguge lar kKhi ¢d dao dong co hoce 1hi sinh ra dién
tich, do d6 ¢é thé dimg thach anh nhu mot khung cong hudng. Tinh chat dao
dong cua thach anh dugc biéu dién bdi so dd twong duong (hinh vé) trong do Ly
C,va r, phu thudce vao kich thude khéi thach anh vi cdch cat khai thach anh.
Thach anh ¢6 kich thude cang nho thi L, C

"+ Ty cang nho, nghia 1a tan s6 cong
|]LI'{P)’II§__' I'iéﬂj,_l cua nd cang cao. L, (‘, H
= ' Y

l]’
, c6 tinh on dinh cao. €, la dién dung gia
da, tinh on dinh cta Cp, kém hon,

Vidu: Vérmach thach anh IMHz thi L, = 1,5Hz; C, =0, 016pF; 1, = 602
va Cp= IpE... Spl-

Thuomyg r, rat nho, nén khi tinh todn nguoi ta bd qua. Véi gia thiét r, = 0,
thi trés khdng twong duong cha thach anh duge xdce dinh theo biéu thue sau

1 1
(Jo L, 4~} e o
. . jel = jol , aw L C -1
Z,= X, = 1 I — = | . S —(9.9)
1 v ol [ w(C,+C o L C )
Jer o Y e f
A

- —0F
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Tu (9.10) suy ra thach anh ¢é hat tan s& ¢dng hudng, mot tan s6 cong

. | ong : mg
hudn song song va mot tan $6 cong cong huong ndi 1i€p. Ta xét khi mach cong
huong (luong ting véi (rudmg hop e khing tién té1 khong va i khing tién i

vO cung) Goi [ 1a tan so cong huong noi tiep, f, litan s6 cong hudng song song

f, == ] — (9 .10 )
2x L, 0,
e 1 |
fo = ,,l Y — = (9.11)
2 L, ¢ 2 JL,C,
Trong do
T T -
—(9.12)
Coc, 0,

C cang [on so voi C, (hi £ cang gan vai f. Ta bicu thitc (9.9) ta v& duoc
dac tinh dién khang caa thach anh theo 1an & nhu sau

/7
¥ 3

—_
)_.-". .
¥

Hinh 9.7

Trong thyc t& cde thach annh duge ché tao vai tan s6 6 tr | kHz dén

T00MHz hay cao hon con cic thach anh ¢6 tan 6 thap hon it duoce ché tao vi
kich thude 1on.



e

Céc tinh chatl vé dién cua thach anh ¢é thé t6m tit nhu sau:

. Pham chit cao:Q= 107 107

¢ Ty so 1 JC, rat 16n, do d6 1 khdng twong duong cua thach anh
Ry =L/Cyr, rat 16n
. (_.‘\] << CI‘ .

+Tinh téu chudn cua thach anh rat cao. véi khung dao dong thach anh <6

thé dat duoc 6 on dinh tan s6;

Pé thay doi tan s¢ cong hudng cna thach anh trong mot pham vi hep,
ngudi ta mac ndi tiép véi thach anh mot tu bién déi Cg (nhu hinh v&). Ldc ny

troy khdng tuomg duong cia mach.,

L | C . +C, +C, -’ L,C (C +C.)
L, = — : - : Lt ! ~2(9.13)
JjoC c,+C, -0 L CC,

T bicu thnte (9,13 suy ra tan so cong huong nol Uép mét cua mach i

T (914 ta¢6 the xide dinh duge luong thay doi tan s6 trong mot don vi

tan so nhd mace thém C, vao thach anh:
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C,

A— U

Mat khdc 1y C, kém on dinh, dé khic phuc han ché niy ngudi ta thutng

mac them tu C; song song vé&i Cp,, khi d6 trd khiing ctia thach anh méi s& 1a;

Khi Cy>> C thil, =1,
Do mic thém C, nén tin s cong hudng song song f, giam xudng gin

bang tan 56 cong hudng noi tiép I, va f, hdu nhu khong phu thuoe vae €, va G,

Tuv nhién, vi vay ma pham chat ctia mach bi giam (C twone duong (ane 1én)
- A l A - Ll = o

1 L

b} Mot so6 mach dién dao dong ditng thach anh
. Mach duo dong ding thach anle var tan sé cong liiong song sony
S déd dung mét den ban dan mic theo so dé EC. dinh thien & chd® A | 6
a1 la kKhung cong hudng véi
su tham gia cta thach anh.

Nhanh ¢o thach anh

mac 161 icp vai e O, phii

wong duong vér mot dién I
cam, nghia Y tin 56 dao -—C, —
dong cua mach phai thoa — .
. h
man dicu kign  f<f <l T C,
- ~ N - - [
«£0 nghra la nhianh ¢é thach —
anh van ton i o khing
wong duong véi Ly vt phai Hinh 9.8 Sodo mach dao dong ding thach
g duong vér L : g & thy
chon C, sao cho /0, C< anh v41 K <6 cong hidmg song song

o, Ly trong doc L L dién

“iul
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cam tuong duong cia thach anh).

Ngoii ra, giong nhu mach Clapp, tri s6 ciua C con duge chon (C, <<C,,
C,) dé giam anh hudng cla dién dung ra va dién dung vio dén tin s6 dao dong
cua mach,

Tin s6 dao dong cta mach ¢6 thé xdc dinh gin ding nhu sau: f

= fp-
Chii thich:Nguyén 1i hoat dong clia mach ¢d thé duoe phan tich dya vio
su dot bién cla dong dién trong mach viu su phéng nap cia tu dién trong khung
cong huong
Mach duge tng dung laim cdc mach tao dao dong tan s6 cao vi 6n dinh,

dung trong cdc mdy do, cac thiét bi vé tuyeén dién.

. Mach duo dong
dimg thach anh voi ran 86 Oy 0 M
cong hong noi tep H— ] |2 l
(
Trong so d6 hinh 9.9 g R R, L
thach anh dugc mic trong : —IV
mach héi tiép va dong vai tro l
nhy mat phan 1 ghép ¢ tinh
chon loc doi védi 1an so. Lo
Khi tan s6 dao dong {, Hinh 9.9 So dé mach tao dao dong diing
= f, thl tr& khing thach anh thach anh véi tan <6 cong hucng ndi tigp

Z~ 0 do d6 ha dp teén thach
anh nho 1am cho dién dp hoi 1iép vé bazo ting va mach ¢é dao dong vor tan s6
dao dong {, =1,

Mach dimg mot den bin dan mic ibeo so dé EC, dinh thién ki€u phan dp,
¢o tai la khung cong huong.

Khi tan s dao dong (tan s6 cong huong cua khung) bing tan s¢ cong
hudng cua thach anh thi trd khidng cua thach anh tién 161 khong (trong duong
mach cong hudng u6i tiép) vix do dé, muic hoi tép du I6n lam duy tri dao dong.

Much duoe tng dung lam cde mach tgo dao dong cao tan hay céc mach

chon loc tan 56, dung trong cde thiét bi vo tuyén.
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4. Mach tao dao dong RC

L. Cie bo tao duo dong RC thuong duge dimg ¢ pham vi thn s& thip thay
cho bo o dao dong LC v kich thude cla bo o dao dong 1.C 6 tan o thap qud
Ion (do Kich thude cia cudn cam L),

2. Trong mach di¢n bo tao dao dong RC khong ¢6 cuon cam. do dé ¢
thé ¢hé o nd thuan tién dudi dung vi mach,

3. Va1 cing mot dien dung bién doi. ¢6 thé diéu chinh duge tan s6 dao
dong cia bo tyo duo dong RC trong pham vi rong hon so vor bo tao dao dong
LC. Vitrong bo tao dao dong RC, tan s6 dao dong ty ¢ v6i 1/C: con trong bo tao

dao dong LC tan sd dao dong 1y 18 véi INC.
4. Khit hoi ticp cha cde bo tao dao dong RC chi bao gém cic phin 10
RC nghta L no khong ¢o tinh cong hudng i tan s6 co ban nhu trong cie bo tw
dao dong LC, vi vay dé giam méo, yéu cdu b khuéch dai lam viee & ché do A,
3. Vi khiw hoi iép (gém cic phan (0 RC) phu thuoe tin s6, nén mach sé

tao duge dao déng tai tan s6 ma dicu kién pha duoc thoa min.
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b ) .
Chuong 10: DIEU CHE
10.1 DINH NGHIA
Diéu ché la qud trinh ghi tin tic vio dao dong cao tdn nhd bién doi mot
sO thong 6 ndo dé (v du: bien do, tan s6, gdc pha, do rong xung...) cua dao
dong cao tan theo tin tic. Théng qua qua trinh diéu ché, tin tde & micn tan s0
thap duge chuyén sang mién tan s& cao dé truyén di xa.
Tin tic duoe goi L tin hicu dicu ché, dao dong cao 1an duge got 1t un,
com dao done cao tan mang tin tue duge goi 1 dao dong cao tan dd di¢u ché,
Dot véi Gi tin 12 dao dong dicu hod, ngudi ta phin biét hai loai dicu ché:
BPicu ch& bién do va diéu ché gde, trong dé dicu ¢h& géc bao gom dicu tan vi
diéu pha.
10.2 BIEU BIEN
1. Pho cia tin hieu dieu bién
Diéu bién la qua trinh Jam cho bién d6 tii tin bién déi theo tin tdc.
Gia thiét tin tde Ug (1) va tai tin U, (1) déu 1a dao dong diéu hoi vii tan s6
1in tiae bign thién (0 @, = Oy @ cor U (1) =U cosm g, U (0 = U cosot va

o >> o, Khi dé, tin hicu dicu bicn (duge viét dudn dang 1ong quaty

L

~ilb

() = (U, + Ug cosem. ) cosmt = U (1+m cosm 1) coset (10.1)
Trong do, m = Ug/ U, 1a h¢ 56 diéu ¢hé,

Heé o diéu ché m phai thoa man dicu kien: m < 1. Khim > 1 thi mach

dS ¢o hien tong quad dicu ché viactin hiéu br méo tram trong,
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ad

b)

Lo tent

.k 1/
72 L o
vV

Nsorse,

AV

Hinh 10.1 Tin hidu dié¢u bien:
a) DO thi thoi gian va phé tin tie; by do thi thoi gian vi phé tin higu dicu

bien kKhim< 1y oy do thi tho gian caa tin hicu didu bien khi m >1.

Ap dung bicn doi d6i lugng giide vdi biéu thite (1) ta s& nhan dugc:

U 1) = Uy, cosoxt + m/2. U cos (m+08) +my/2. U cos (w-o)t (10.2)
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Theo bicu thiie trén thi: Ngodi thanh phan tai un. tin hicu dicu bien c¢ou
cO hai bicn tan- bién rén ¢d 1an s (I (o, + Og,,,,) dén (o, + 0,0 vie bien dudi
CO AN SO LU () - ¢, ) dCn (e - ) -

2. Cic chi tiéus co ban cua dao dong da dién bién

a) Heé s méo phi tuyén

ko=

Trong do.

LA bicn do cde thinh phan dong dién Gng vén hai bic cao ena tin hi¢u

icu Chés (van n>2)

I

LA bicn do cie thanl phan bién tin co ban

(0, tem.)

b) He so mco tin so
Heé 0 méo tan s6 duge xic dinh theo biéu thie:

M =m,/m hoic M (db) =20 logM
Trong do,

my - HE s& didu ché 16n nhat

m - He <o dicu che tai tin s6 dang xét.

; L

Pic wiyvén bign do - tan 56
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Méo tan s6 xual hién chi yéu trong cde ting khuéch dai am tan, nhung
cling ¢6 the xudt hién trong céc tang didu ché v sau didu ché, khi mach loc ddu
ra cua ¢ie ting nay khong dam bao dai thong choe phéd cia tin hiéu di diéu bién
(2

3. Mot s6 mach diéu bién cu thé

Cde mych dicu bién duge xay dung dua vao hai nguyén tic sau day:

e Dung phan tr phi tuy@n dé cong tdi tin va tin hiéu diéu che trén dac
tuyén cua phan ti phi tuyén dé.

¢ Dilng phan t& tuyén tinh ¢é tham s6 diéu ché duge: Nhan di tin va
tin hi¢u diéu ch& nhao phan tr tuyén tinh.

a) Mach diéu bién diung mot diot

Trudong hop 1: 0 = 180° (géc car) -
ché do A D

N
1%
Mach lam viéc & ché do A (8 = 180%) ULE) I | R

khi mach thoi mén didu kién Cy

[ |

T

| 1 s 1
U [+ U <|E,| o s

Dong dién va dién dp qua diot ¢6 thé U ()

duge phin tich theo chudi Taylor nhu sau
! i
[, = aup, + aouy,” +auyy +.. (10.3}

Vaoi:

u (1)=E, +U, coser+U, coser(10.4)

Thay ug, vito bico tnre i, ta nhan duoc:

i, =a,(E,+U,coso t+U_ cosw t)+a,(E,+U cos t+

U,cos 1) +a,(F,+U, coswt+U, cosm t) +.(10.5)

Khai trién bicu thic dong 1, v bo qua cic s6 hang bic cao n = 4 8 ¢6

k&t qua ma pho cta né duge bicu dién hinh vé dudi (ta bicu dién dudi dang phé).
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Theo d6 thi biéu dién Phd tin hiéu ra ta thAy:Trong trudng hop nay phéd
gém thanh phéan phd mong muén (o, + ®,) va cdc thanh phan phu khéng mong
mudn. Cdc thanh phan phu bang khong khi. a; = a, =us =

s =i,y =0 (n=1, 2,
3.
Nghia i néu dudng dac tinh cua phan t phi tuyén 1a mot duong cong bac

hai thi tin hiéu da diéu bién khong ¢é méo phi tuyén. Phin tir phi tuyén ¢é dic
tinh gan vai dang 1y tudng (bac hai) 1a Fet,

1y {t)

/A

1
Hinh 10.2 Dic wuyén cha didt, do thi tin hiéu vao vatin hidu ra
e
o s ’—"f
s 2oz Tz o2 S
. oo T o8 23 %8
= ) T S+ o+ ST S :tf:l*_l
cl o - = A& = =
| | N T
| | .

Minh10.3 Pho cta tin hi¢u didu bien
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Truong hop 2: 8 < 180"

Khi 6 < 180° néu bién do dién 4p dat vio diot di 1én thi ¢6 thé coi dac
tuyén cua dioét Ja mot dudmg gip khic. Phuong trinh dong dién cta diot trong

truone hoon nay nhu sau:
£ Doy

0 khiu, <0
I, = (10.6)

Suy, khiup, >0
S: hé dan cua diot
Chon diém tam viéc ban dau trong khu tit cla diot (ing véi che do C).

Vi dong qua diot 1a mot diy xung hinh sin nén ¢ thé biéu dién i, theo

chubi Furicer nhu sau;

=1 +i v+ +.= [+ coswt+1,cos2mt +...+ 1 cosnwi(107)

Trong do, I, - thanh phan dong dién mot chiew;l, - bién dé thanh phan
dong dién co ban déi vai tai tin; 15, 1;,.... [ - bién do thanh phan bic cao (hiti bac
cao) doi véi Ll ting Iy, 1, Ih,.... I, duoc tinh todn theo cic biéu thite xdc dinh he

$6O cla chudi Furier:

1 i
1'“ == L;_'Ud(.s)!
T 1} I

) 4 .
]1 = ; J.IIJCOSQ)HIda)r;
) 0

27
| = J.j”cosnw 1d ),
i H’ IJ i T’ - i



Theo biéu thuae (10,6}

1;"} = Su N =

S(E, +U  cos o t+ U, cos w, )10 .8)

Khi ot =8 thii, =0 (gbéc pha clta tin hi¢u bang géc cat) do dé ¢6 thé
viét Tal (10.8) nhu sau

0=S(E,+U, cosw t+U, cos@)10.9)
Lay (10.8) trir di {10.9) , ta ¢6:

i, =SU (cosw,t—cos@)10.10)
Bicu thute (10,10) cho thay sy phu thude cla iy, vio ché dé cong tdc (goéc

cat ). Thay (10.10) vdo céc biéu thite ctia I, ... I. Ta duoe

]{]

[, = —J.Su[(cos o t—cos O)cos o, tdwo t
i’
4]

SU 1

I

Trong do6 tri tie thoi cta thinhk phan co ban:

: SU .
t, = — (0 - —sin 287cos ot
T 2 -

G day 0 xic dinh duge tir bidu thite sau:;

E,+ U, cos ot
L

cos O =
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Hinh 10.4 Diic tuyén clia dist, d6 thi thdt gian cOa tin higu vao, ra v so d6 mach dién

Mach diéu bién diing mét diét ¢ wu diém don gian dé thue hién nhung
¢6 nhurge didm trong thanh phitn ra cda tin hiéu ¢on t8n tai nhidu thanh phan tin
hieu. Trong thyc t& nguai ta chi truyén di mot trong hai thanh phan bién (o, +@.)
hay (©-m,) . con cdc thanh phan khdc s& dugc loc

b) Mach diéu bién cdn bang ditng hai diot
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Uy T D, L
(t) I L l (1)
*-— J— D'_‘ —_ -
| M
L |
UM
YT
———————
- = > 28
O F T 4 .2
=~ é z S {T_’ =z s
o C"‘l BH 8"’ 1
2 3 ™
= ) .
| !
)

Hinh 10.5 So do mach diéu ché can biing ding hai diot va pho tin hicu diéu ché
Theo hinh v& ta ¢6 dién dp dat 1én cic diot la

| 3

v, =U _¢cos @ t+ U, cos w, (10 .11 a)L

w, = =0 ,cos o r+ U, cos o (10 . 115 )J
Dong dién qua diot duge bicu dién theo chudi Tavlor:

. b {
1= gt U el s

(10.12)

k—\f""_)

f i 1
15 = Qi U U Uy

Dong dién ra:
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P=1; -1, (10.13) Thay 10.11 vic 10.12 vao 10.13 vi chi lay 4 s6 hang dau
ta duoe két qua sau:
I = Acosod + Beos3o,l + Cleos {0, + o) t + (0, - ®,) t] + Dlcos 20, +

m,) + cos (2o, + ©,) t], trong d6,

: 2o :
A=U.Ca+3qU:+5a,U:
1

B :'zaaU.i'
C =2a.U.U,
D -2a.U.U.

Mach dicu bién can bang ding hai di6t ¢6 uu diém so véi mach diéu bién
dung mét diot & chd tin hiéu diéu ché khong chita thinh phéan tdi, didu ndy ddn
G tiet kiem duge cong sudt digu che va mach loc dau ra,

Trong thuc € ngum ta chi truyén di mot trong cdc thinh phin bién tan
thir nhit con cac thanh phin khéc s& duge loc nhd cde maca loc.

¢) Mach diéu bién ditng bon diit (diéu bién vong)

D.
{4
C o= D,
U-“ (t) [ |§ I U.n‘
—_—
cT /%)4 %
]
L1
D,
Y
A
g Yog
T +
= 3
: o | )
l ——

Hinh 10.6 So d6 mach diéu ché vong
va pho clla tin hiéu sau diéu ché.
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Geoi dong dién ra cua mach dieu ¢hé can bing gbm Dy, D, la i, vi dong
dién ra ctia mach diéu ch& can bang gom D;, Dy la i, Theo hinh v& ta cé
1; = Acoswd + Beos3ot + Cleos (o, + o) t + cos (o, - 0o, 1] + Dfcos

(20, + ®) 1+ cos (2w, - ® ) t], (dad phén tich & mach trudée)

= oy (10.14)
Trong dé,
s = ay Uy + Uy + Uy o+
(10.15)

: H 2 3

V&1 U, va Uy la hat dién dp dat 1&n D, va D, duoc xéc dinh nhy sau:
U, =-coset -Ugcosmt (10.16u)
U ,=-Ucosmt+Ut (10.16b)
Thay 10.15 va 10.16 vao 10,14 va bién déi ta dude két qud sau
I, = - Acosot - Beos3ot + Cleos (w, + w,) t + cos {@, - w,) t| - Dcos
(2w, + w) 1+ cos (2w, - ©) 1 Ay 4 s0 hang diu)
Suy ra dong di¢u ché ¢ dau ra li
Iy =1, +1; = 2C}cos (v, + @ ) T + cos (o, - w,) ]

Theo bicu thiic clia dong diéu ché ta thiy tin hi¢u sau mach diéu ché chi
cdn lai cdc thinh phan bién tin thit nhat ¢on 141 ca cdc thanh phan khdce ty kht. |
day chinh 1a vu diém cta mach dic¢u ch€ vong. Mach diéu ché vong tiét kiém
duoc cong suat diéu ché v cic bo loc.

Mach diéu ché vong duge ing dung lam cac mach diéu ché trong cic bo

diéu ché cua may phit hinh va may phat thanh.
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10.3 PIEU TAN VA DIEU PHA

I. Quan hé gitra diéu tan va diéu pha

Tan s6 va géc pha cua mot dao dong ¢é quan hé thong qua biéu thic sau:
oy

p = ——— (10 17
% " ( )

(Trong d6 o 1a tan s6 gde con W i gée pha)
Dicu tan va diéu pha 1a qua trinh ghi tin e vio tai tin, [am cho tan s6
hoac pha tirc thoi cua tai tin bién thién theo dang tin hiéu diéu ché. Véi tai tin 12
dao dong dieu hoa thi ta ¢6 thé viét biéu thdc clia ctia tin hiéu sau didu ché (theo
dinh nghia). Tu (10.17) r8t ra:

u(ty=U, cos(at +¢,) =1, cos w1 )10.18)

wo (1) = jfa (eyde + ¢ (Y10 .19 )

4]

Thay vao (10.19) vao (10.18) ta nhan duoc biéu thic:

U U cos) Jm(f}df () ](](},IEU)

Gia thiét tin hiéu diéu ch€ la tin hiéu don am:

L (r)y =0 cos w (10 .21)

Khi dicu ché tan s6 hoac diéu ché pha thi tan s6 hoic gée pha cla dao
dong bicn thién ty 1& véi tin hiéu diéu ché va ching duoc xdc dinh lan luot theo
biéu thic

w(t) = o, + k,U _ cos o r(10.22)

p(t)=9, +k, U _ cos © 1(10.23)
Troug rudng hop nay goi o, 1 tin s6 trung tam cla tin hiéu diéu tan.

bar:

k U = Aw (10 .24)

ot 0 u
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Vi gor 1 Jugng di tan cue dan,

kyU,=24a¢, (10.25)
Vi gor la lugng di pha cuce dus,
Cdc bidu thite (10.22) va (10.23) viét lai nhu sau:

M (1) = o, + A, coso,l

m
P (1) = Py + AQcosmt

Khi dién ché tan tan s6 thi goc pha ddu khong doi, do dé ¢ (1) = ¢,. Thay

gid i cta ¢ (1) , © (1) vao hiéu thitc 4 va tich phéan 1én, ta nhin duge biéu thite

dao dong di diéu tan:

A :
U, (t)y=U, cos( w,t+ —E)L’sm o t+ @, 10 .26 )
W .

Tuong tu nhu vay, bi¢u thiic cua dao dong da diéu pha tim dugc

LAy =U coslwr+Ap

eft "

cosaf+ ¢ }(10.27)
Theo bidu thite |1 lugng di pha dat duge khi diéu ché pha:
A(p = AQJJH COS (p\f

Tuong Gng véi luong di pha nay s& ¢6 mot tuong di tan

d(A)
dt

Ao = =A@, o S o |

Vi luong di tAn cue dai duge khi diéu pha:

Ao, =0 Ap, =0 k,U (10.28)

m
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Mat khdce ta ¢6 lugng di tan cue dat khi diéu ché tin s6 1a

Aw , = Kk, U (10 .29 )

So sénh (10.28) va6i (10.29) ta thay rang:diém khdc nhau co ban giita diéu
tin va dicu pha 1 lugng di tan khi diéu pha ti 1 véi bién do dién dp diéu ché va
tin s¢ dicu che con luong di tan khi di¢u tan chi ty 1é v&i bién d6 dp diéu ché ma
thoi.

Vay tir mot mach diéu ché pha ¢6 thé ldy ra tin hiéu diéu ch& tin s6, néu
trude khi dua vio di¢u ¢hé. tin hi¢u diéu ché duge dua qua mach tich phan (hinh
v&). Nguge lai, ¢é the ldy tin higu diéu ché pha tit mot mach diéu ¢hd 1an 56, néu
tin hi¢u di¢u ché duge dua qua mot mach vi phan trude khi dua vio bo diéu ché
(hinh vé).

Cha thichi: Khi cho tin hiéu diéu ché vao mach tich phan thi diu ra sé bi
chia cho g vi vay ket qua tin hi¢u lay ra sau mach didu pha s& mat di hé s8 e

va dé6 chinh a tin hiéu 1ay ra sau mach diéu ché tdn s6.

US — J’h ——>»| dlepha —— ,TI:H hiﬂ‘?ll d/c
o . Tin sG

U (H)—> d/dt —> dfe 1in 6 Tll’n hi¢u d/c
) pha

2. Pho clia dao dong da diéu tan va diéu pha

Trong bicu thite cla dao dong di diu tin (10.26) cho gée pha déu ¢, = 0

vae didt Aoy, /o= M (201 M 1 hé 6 diéu tdn) bicu thic (10.26) duoe viet lai:

U, =U,cos(w,t+ M, sin o t)10.30)

A @
— 1
M , = ——
0]

NoOTHRIS
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Trudng hop tin hié¢u diéu ché 1a tin hiéu phite tap, co tan $6 1 oy, dén
Mg HE 58 diéu 1dn M, khong nhitng chi phu thude vao do dién ap diéu ché ma
con phu thudce vio tan sd diéu ché. Tuong tu nhy vay, ta ¢d biéu thiic cla dao
dong diéu pha:

Uy, =U, cosC o+ M sin o )(10.31)

Trong d6 M, = Ag,.

Biéu thitc (10.30) va (10.31) cé biéu dién dudi dang chudi ma he s6 cla
no 12 cdc ham s6 Betxen loai mot bac n, tir k&l qud cudi cung di dén mot so
nhan xét nhu sau (khong viét ¢ day)

e Do rong cha dai tan tin hidu diéu tdn khong phu thude vao tan s6 diéu

ch¢

e Do rong cua dai1an tin hiéu diéu ché pha phu thudécviao tan s6 di¢u ché

e Tin hiéu diéu tan ¢6 tat cd cdc thanh phan 14n $6 16 hgp

3. Mach diéu tan va diéu pha

Theo 1 ludn trén tir diéu ché tin $6 cé thé suy ra tin hiéu diéu ché pha va
nguoce lai chi can x¢ét mach diéu ché tan 6 la suy ra diéu ch& pha.

a) Diéu tan truc tiép dung diot bién dung

So d6 ding mor den ban din ba cuc duge dinh thién theo kiéu phan dp
mic kifu EC, mach vira tao dao dong cao tan vira thuc hién diéu ché, ¢6 tai la
khung cong huong L., C, C; va Cp,.

Didt bien dung ¢6 dién dung mat ghép bién déi theo dién dp dat vao. N&
¢O tr 6 cua Ry, va G (dién o6 trong vadién dung cua diot) phu thude vao dién ap

dat len Dist, Truong hop P16t duge phan cuc nguge, Ry, =, con C, duge xidc
dinh theo bi¢u thic sau;
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. Hf

R 2
R 1 gz Ef H

R, — DT =
_ !T o]

x/

Hinh 10.7 So d6 mach diéu ché tdn s6 ddng didt bién dung

Trong do:k- ta hé s ty 1é
¢x- Higu dién the tiép xic cia mat ghép, véi diot silic g= 0, 7V
¥ - H¢ s6 phu thuoc vat lieu
Mic diat song song v6i khung dao ddng cla bo tao dao dong, déng thai
dat dien dp dieu che len diot thi C, thay déi theo dien dp didu ché, do d6 tan s6

cong huong riéng clta bo tao dao dong cling bién déi theo. Trong so do trén diot

dugc phan cue ban dau nho nguén E .

Tan 6 dio dong cla mach gin bing tan s¢ cong hudng riéng ctia bo duo

dong va duoc xdc dinh nhu sau;

]

S :
CoaxJre v,
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Pé cho diot Tudn udn duge phan cuc nguge, phai dam bao dicu kién:

. _ & L » -
MH - ”me;l\ - O .r+bl.r Ei] = 0

Nhumg dién dp dat 1én diot cing khéng vugt qud gid tri cho phép, nd phai

déng thai thoa min biéu thifc sau:

U, = U :l_ U “U_« - E{Jlg U

t ngel

Khi thod min cdc diéu kién déi vad mach dién & trang thai lam viéc thi,
duéi tac dung cha dién 4p (tin hi¢u) diéu ché Ug, dién dung cta diot thay doi dan
dén tan s& cha khung cong hudng (cé tinh dén diét) s€ thay doi. Tan s6 cla
khung cong hudng thay doi theo qui Juat cla tin hiéu diéu ché.

Két qua ta 1ay dugce tin higu di diéu ché la tin hiéu da diéu tan.

So dé mach diéu tan trén duoc tng dung lam diéu ché tan s6 trong mdy
phat thanh TM v mot s¢ thiét bi vo tuyén dién khac.

Clut thich: Doi véi diot bién dung

e Chi phan cue nguge cho didt dé tpanh anh hudng cta R, dén pham
chitt cua hé dao dong nghia ta dén do on dinh tan sG ctia mach.

e Phii han ch€ khu vuc fam viée trong doan tuyén tinh cua dac tuyén
Cp, (1) cua diot bign dung  dé giam méo phi tuyén. Luong di tan twong d6i khi

-

diéu tan dung diot bién dung dat duge khoang 1%.

e Vi dung diot dé diéu tan, nén thiét bi di¢u tan ¢ kich thude nho. C6
thé dung diot ban din dé diéu tan & tan s6 si¢u cao, khoang vai tram MHz. Tuy
nhien do tiap tin clia tham s¢ bin din 160, nén kém on dinh.

4. Bién phap nang cao tin hiéu diéu tan

Tin hiéu diéu tan c6 he s6 dieu ché My = A o, /o, Khi tan s diéu ché ting
thi M, giam (gia thi¢t Us = const) lam cho ty s tin hi¢u trén tap am (S/N) giam.

Vi vay trude khi diéu ché, tin hiéu dicu ch@ Us duge dua qua mot bo loc thong
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cao. Cdc thanh phén tan 56 cao clia U khi qua mach dé duoe vu tién vé mit bién
do. O dau ra, sau khi tich séng lai phai diing mot mach loc thong thip ¢6 hing
sG thoi glan bing hang s6 thoi gian cla mach loc théng cao dé nhan lai su phan

b6 bién do theo tan 6 ding nhu tin hiéu thue ban dau.
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-~ a-
Chuong 11: TACH SONG

11.1 KHAI NTEM VIE TACH SONG

Tiach séng 1a qua tinh tim lai tin hiéu diéu ché. Tin hiéu sau khi tich
song phai giong dang tin hiéu diéu ¢hé ban dau. Thyc t& tin hiéu diéu ché Ug sau
khi diéu ché va qua kénh truyén dua dén bo tich séng da bi méo dang thanh U,
Do méo phi tuyén trong bo tach séng, nén sau khi tach séng ta lar nhan duge U
khic dang véi U Nho vay tin hi¢u thu duge sau tich séng thudng klide vor
dang tin hi¢u nguyén thuy. Vi vay mot trong nhiing yéu cau co ban doi vér qui
trinh tdch séng la yéu cau vé méo phi tuyén.

Tuong ting véi cac loal dicu ché, ngudi ta cling phan bi¢t cic Joai tich
song sau day:tdch séng bien do va tich séng tan s0.

11.2 TACH SONG BIEN DO

1. Mot s0 tham so ¢co ban

e H¢ 36 tich song,

Ui

Trong d6 Uyqg, 14 bién dé tin hiéu vio mach tich séng ¢é qui ludt bién
doi giong tin hiéu diéu ché

K =

s

Ueps 12 bién dé tin hiéu ra sau mach tdch séng, c6 qui luat bién doi gidng
tin hico diéu ché. Uy (0 vit Uy (O déo gom cde thanh phiin mot chiéu va
thanh phan bién thién chim theo thot giun:

Thuc t&, doi vat qua trinh tich song chi can quan tam dén thinh phan bién
thién cham (mang tin tiic) ma thdi, do dd thudong xdc dinh hé s6 tich séng nhw
SHITE

Uy ()=U, +u, | -'
U (1) =U o U, Ky =—
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Trong d6, u”s dac trung cho sy bién déi chim cla dién dp vio theo thai

glan, cdn u', dac trung cho su bién d6i clia bién do dién dp vao trén bé tich séng.
H¢ s6 tich séng cang lén thi hé qua tach song cang i6n. Néu trong qué

trinh tich séng Ky = const, nghia la K chi phu thuoe vao mach tich séng mé
khong phu thuoce vao bién d¢ di¢n dp vao thi u” ty 1é v&i u', do dé dién dp ra bo
tach séng bien thicn cling qui luat vai bién do dién dp vio. Lic d6 b tach séng

khong giy méo phi tuyén va duge goi 1a hd tach séng tuyén tinh.

o Tro khiing vio clia bo tich séng.

»

Tré khing vao bo tdch séng 13 ty s oifia bién do dien ap cao tin va bién
Fanl A f - ol A T

dg dong dién cao tan dat vao bo tich sdéng.

Z _— U ['fs _ il
rey = =

; ] [ [ i

Tri 86 cua Zyp cho biét mue do anh huong cla bo tich séne dén neudn
h VTS ) faed ” = o)

tin hi¢u vao, Thong thuong, dong dién vio i, ¢ dich pha, do dé Z, < 1a mot s6

phire, ta ¢o

_ i !
Zo = = —

. - . .
}I';’Z\' iy + .fbl I

gyrs lam giam hé s6 pham chat clia mach ra ngudn tin hiéu, con byg 1am

thay d6i tan s6 cong hudng rieng ctia né.

e Mcdo phi tuyén (k).

B \/1 : 2o +1 * s
- /

£y

k

—100%
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() day khong cén quan tam dén dong dién cao tan (tai tn va hai bac cao
cia né), vi trong mach dién bo tach song ¢ thé dé dang loc bo cac thanh phan
nay.

2. Mach tich song bi¢n do

Téch séng bign dé ¢6 thé thuc hi¢n bang cdc mach chinh luu (ding phan
ti phi tuyén) hodc cdc mach ding phan ta tuyén tinh tham s6.

Téch song bién do bang mach chinh lwu (hink 11.1)

C6 hai so dd tach séng dung mach chinh luu: so dé tich séng noi
tidp vi so d6 tach séng song song. Trong so dé tach séng noi tiép, didt tich song
duge mic ndi tiép véi i, cdn trong so do tich séng song song diot tich séng
duge mac song song vai Lal.-

“Néu tin hiéu vio di 16n sao cho diot lam viée trong doan tuong ddi thang
cua dac tuyén va dic tuyén cta diot c6 thé coi la mot dudng gip khic thi ta 6
qua trinh tich séng tin hi¢u 1én. Lic dé quan hé volt-ampe cta diot duge biéu

dién bai phuong trinh

Su;, khi u,20
I, =
0 khi u,<0

Trong cdac so do trén (hinh vé&) , diot chi thong doi véi nua chu ky cua

dao dong cao tan & dau vao. Hinh bao cua dao dong cao tan duge tich ra nhd su

phéng nap cua tu C.
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oy J_ . — ]
U=l { C T R JU;\ L—,_.-'S D R

a) b)
Hinh 11. 1 So d6 tich séng bién d6 bang mach chinh luu:

o

ajdch séng ndi UEp b tdch séng song song

Dua vio so dé mach tdch séng udi iép ta ¢6 the tinh todn duoec mot 6 két qua

Sl

i, =S, —u)—>i,=8U,coswt—u.)

u, A
cos@zU‘ —> i, = SU , (cos @,f~cos &)
il

(Cho 1, =0 va thay ot=0 ta ¢ két qua ctia cosB)

Mat khdc. vi dong qua diol 1 mot diy xung hinh sin. nén ¢6 thé khai

trién i, theo chudi Furier va két qua cudi cling ta ¢

_ 11 2& (=D
i, =SU_ (l+mcoset)[—+—-coswt—— ) ——
. ¥ 2 T TR 4”'_ _l

cos 2no,t(11.1)

Theo bicu thie trén (11.1) ta ¢6 nhan xét sau:
Phé clia dong dién i, gdbm cé cdc thanh phan:moét chiéu: w,; o, ; o,
+o.; no, + o, Thong thuong o, >> ©, nén thanh phan o,; o, fo, va no, + o,
ducge loai bo ré dang nhd mot mach loc théng thap, chi con fai thanh phan hitu
ich
mSU ,

[, =———coswI(l1.2)
T



Theo biéu thie (11.2), ta thily tdch séng tin hicu [6n khong gay méo. Vi
vay trude khi tach song cian phii khuéch dai sao cho tin hiéu di 16n dé dam bio
ch¢ do tach séng tuyén tinh. Mudn vay phai chon hang s& thii gian 1 = RC dd
I6n sao cho dang dién dp ra tai gan véi dang dién dp hinh bao cla dién ap cao tin
diu vao.

Khi ¢6 tin hi¢u diéu ché€ AM dua vdo mach tach séng thi nhe ¢6 qud trinh
phong nap cia ty dign C vv dién trd R i cde thanh phin tan cao duoce chuyén
thanth mute di¢n dp trung binh (duge loc) con cdce thanh phin tan thap (tin hiéu)
€ dugce tach ra trén tai.

Mach tich séng bien do duge dng dung lam cde mach tach séng ding
trong may thu thanh bang tan AM v mach tich séng hinh trong mdy thu hinh

Hicn ticong phach vea hién twong chén ép trong ho tdel séng bién do

Truong hop trén diu vio bo tdch séng bién do ¢6 hai duo dong cao tan
(tin hiéu v nhiu) thi hién tuong tich séng xiy ra hién tuong phich vi hién
twgng chen ép.

U Hién nieonig phdeh

Gia thi¢t cic dién dp dit vao bo tich séng bién do. Vi hai tin hiéu ¢é bién
dd vatan 6 khong ¢6 dinh nén bién do cua vée to tong cong khong ¢6 dinh, do
dé dien dp ra s€ bién déi theo hiéu tdn s8 cta hai tin hi¢u vio hién tuong niy goi

R

lachien teong phach,

. Hicn twong chén ép

Khi hai tin hi¢u vao bo tach song ¢6 bién do chénh [éch nhidu thi két qua
tin hicu ¢ déau ra cua bo tdch séng s& ¢6 hién tuong tin hiéu 16n chen ép tin hidu
bé. hitn twong ndy got lichién teong chéen ép.

11, 3 TACH SONG TIN HIEU DIEU TAN

1. Khii niém

Tich song tin hicu didu tan L qud trinh bién doi do lech tan s6 tde thai
cua tin hi¢u di dicu tin so véi tan sa trung binh thinh bién thién dien 4p & diu

I'd. .



D¢ han ché méo phi tuyén, phdi chon diém lam viee trong pham vi tuong
doi thang cua dac tuyén truyén dat. HE s6 tuyén dat clia bo tich séng 1a do doc

[6n nhit (trong khu vire fam viée) cua dac tuyén truyén dat.

D,

AV

s—» B

Hinh 11.2 Sor d6 mugeh tich sdng can bang dimg dist

Tich song tan s6 va tich séng pha thuong duge thue hién theo mot trong
nhimg nguyén tac sau day:

. Bien tin hiéu diéu tin hoiic diéu pha thanh tin hi¢u diéu bien roi
thuce hién tich song bién do,

. Bign tin hicu diéu tan thanh tin hiéu diéu ch¢ do xung 16i thue hién
tach song tin hi¢u diéu ch€ do rong xung nh mot mach tich phan,

° Lam cho tian 6 cta tin hiéu cdn tich séng bam theo tin s6 chu
mot bo o dao dong nho he thong vong giit phi PLL (Phase locked loop) | dién
ap sae so chinh Hcdien Gp e tieh séng.,

2. Mach di¢n tiach song tan so

a) Mach tach song pha can bang dang diot (discriminator)

Mich tich song pha can bang 1 hai mach tach séng bién do ding diot
ahep o nhaar (hinh T123, Tin higa ean tdeh séng chinh 13t hicu da didu pha,
Ly duge so sdnh v¢ pha vét mol dao dong chuan U Bidu thie caa Uy vio U,

nhar sau:
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U, (v=1U, cos[m”,t +o,, + (p(t)] =1J, cos, (1)

U, (ty=U, cos[muzt + tpH:]: U, cos.(1)

Picn dp dad én ha bo tdch song bien do (diot DI D2) L

U, (ty=U, cos[o)mt + @) + ¢y, ]+ U, cos(o,t+q)
u,,(ty=-U, cos[m o L+ QL) + 0y, ]+ U, cos(o,t+ @)

Dién dp ra tuong tng trén hai bo tich song bien do ¢o thé xde dinh theo

d6 thi vée to,

U (h=u, =K, U, =K. JUs+ U+ 20U, cos Ag(1)

U, (0 =u, =K U, =K, /U + U =2U,U, cos Ap(1)

Trong d6 u,, . u, Hodien dp datwen w C, K i he »6 truyén dat cia bo

tdch séng bién do, xdc dinh theo bicu thic.

.
K . .
' il
A (1) 12 hi¢u pha cua hat dién dp vao:
AQ (1) = (©g) - ©p) T+ @ (O + Py - Py

Pién ap ra teén bd Lich song u, =u,, - v,



P+ U +2U U, cosAp(t) —\/U2| + U3 - 2U,U, COSA(p(t)]

Theo bicu thie trén (o thay @id iri (e thai cla dién dp ra trén bo tich song
phu thude v huéu pha coa tin hi¢u dicu pha va tin hi¢u chuan. Truong hop ey,
= gy Vil Oy = (g, i dién dp ra chi con phu thude vao pha cua tin hiéu vao ¢(t).

Néu 0y = @y vit tin hic¢u vio khong phai [a tin hiéu diéu ché pha, nghia

@ (1) = 0 thi dién dp ra ¢6 bicu thie sau day:

Khi hai tin hi¢u diéu pha v tin hiéu chuan cling tic dong vio mach tich
song thiy vi pha cda hai tin hiéu léch nhaw, din 16 tin hicu téng hop ¢é bién do
thay doi theo do Iéch pha, tde 12 hinh dang v tin s6 thay doi theo. Tin hiéu duoce
HEp tue phéng nap trén ty dién va dién trd, toan bo thanh phin tan cao s& duge
loc vit chi con thanh phan tan thap dé chinh [a tin hiéu.

Vi ¢o hai didt nén mach s& lam viée khép kin trong ci chu Ki.

b). Mach tach song tan so ding mach léch cong huong

AV

L]

U.’.:

i+ [.« |

D, C

U,
™~
-1 -

e

-

Hink L1 3 So do mach tich song tan <o dimg mach téch
cOng huong

Mach tich séng dung hai didt viciae mach phong nap RC, hinh thanh hai

mach cong huong 1&ch. Bau vio hat mach tich séng bién do (D, D.) 1a hai mach
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cONng hudng td cic An s @) vl o, Neu goi in s6 trung tam cua tin hiéu diéu
tan dau vao la o, thi

M = Oy + A 3 0, =0, - Aoy,

Khi tin hico dicu tin ¢ tan s6 bi 1éch khoi tin 53 trung binh cta tin higu
vao thi dién dp uén hai mach ¢ong huong diu vio ho 1ich séng cliing thay doi
theo suy radién dp dit 1én hai mach tich séng bién do cing thay doi theo. Theo

so d6 mach dién1a ¢o

U, =ml 7,
U,=ml , 7,
Trong dé. m 1a hé s6 ghép cua bién dp vio; m = M/L., Z, va 7, 1a g

khdang ctia hai mach cong hudng 1 va 2 (L,C, va L, C.).

V§i Z,, 7, ¢6 thé tinh duge nhu sau:

R R tan lugt 1a tro khdang cua hat mach cdng huong tai tin s cong
huong @, ©,;
Q, :Q, la pham chil cla ciac mach cong hudng tugng (g,

(Neu chion hai mach cong huong nhu nhau, ta cd Ry, = R, = Rl Q1 =

Q.=

- QQ‘(:){] - ml_jl

[

0
¢
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Eo Lia do Iech tan 56 twong d6i gifra tan s6 cong hudng riéng cua mach dao
dong (1an s6 dao dong ding dé 1am séng mang trone diéu ché tan &) so véi

lan & cong huong cua cde mach cong huony diu viio mach tich séng

£ La do lech tan s0 twong d6i gita 1an s6 tin hi¢u vio vatéan s6 wrung binh

Theo cdc bicu thiie cua tro khdng Z, khi 1an s6 tin hiéu vio o thay d6i thi
Z, vie Z,, thay d6i, kéo theo su thay ddi cla bien dé dién dp vio U, va

I5, nghia
Ko quat teinh bicn doi tin hiée diéu tin thanh tin hicu didu bien di duoc thue hién

'heo dac diem v tinh chit coa bo wich song bign 4o ta ¢d

R
= K TS Ul == K']'.‘i ]’nU . 1d | FJ
\/] + (6 o i[;)u
R .,
» =K U, =K, ;mU |, 14 2

7

\f+ s

bién dp ra tong cong 12

u. =u

5

g — U, = KogmR Udtwy(E,€,)

Trong dé

3 ] ]

WL, 5,) = = ' -
JU+ (G, -8 (g, +2)

\P‘ - SRR I\h] & = '"'{D(l
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Theo biéu thice cia dién dp ra Ug ta thay dién dp ra sau mach tach song u
[¢ véi do léch tan s6 tuong doi gitta tan s& tin hiéu vao mach v tin s6 trung tam
(trung binh). Chinh vi vay hinh dang va bién do cla tin hi¢u ra thay doi theo qui
luat cuw tin hic¢u diéu ché.

Tiach séng diing mach Téch cong huong ¢6 nhuoce digm i khé diéu chinh
cho hai mach cong huong hoin toan dor xdng nén it duge ding.

c) Mach tach séng ty so (hinh vé)

Mach tdch song ty s ding hai diét mac n6i tiép tu dién C v cde cudn
day. Dau vao tao thinh cic mach cong hudng LC vér 1an s6 trung tam cua tin
hicu di dicu che, Cac o dien C vadién ira R 1ao thanh cac mach phdng nap.

Khi ¢6 tin hién diéu ¢hé tan s6 tic dong vio mach thi cic diot thong va

; l“II(-\

Hinh 11. 4 S do mach tdch séng ty s6.
tu dién C, duoge nap dién (¢é chicu thudin). Hing s6 phong nap cua mach 13 RC,.
Chon gid tri tu dién va dién trd sao cho hiing 6 phdng nap 6o, khi do dién dp
trén tu s& bidn thién rat cham suy ra nhi¢u gidm nho.

Theo so do hinh vé ta o U =0, - Ul Trong do

{.' - Lj’ "o br\ * L/ s Sy = ””I —“-"2 _ U“ “-"l _“-‘-'2

2 2w, vu,
U, U / U —|

2 u,lu,+1

&2

—> U, =

X
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Theo bidu thiic cta dién dp ra ta thaly: Khi di¢n dp U, ¢6 gid tri 6n dinh
(khong thay déi) thi dién 4p ra chi phu thuoe vio ti s6 giita hai dién ap dat trén
tw C. Trong khi d6 i <o tin hicu vio mach luon thay doi suy ra bién do dién ap
cam tng 1&n cie cuon day thay déi theo dan dén cdc dién dp uy vi u,, thay doi
theo. Ket qua di¢n dp ra Uy thay doi theo do léch (in s6 tic 1a thay déi theo qui

ludt tin hiéu diéu ché,

Trong thue 1€ mach tich séng ti s6 duge dimg 1am muach tich song 1in

hi¢u di¢u tan ding trong méy thu thanh bang FM vl mdy thu vé tinh (uong .
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Chuong 12: TRON TAN

12.1 LY THUYET CHUNG VE TRON TAN

1. Dinh nghia

Tron tan 14 qud trinh tdc dong [én hat (in hiéu sao cho trén diu ra bo trén
tan nhan duoe cdc thimh phan tin sé tong v hiéu cta hai tin hi¢u dé.

Théng thudng mot trong hai tin hidu vao L tn [iiéu don am (cd mot vach
phé) con goi i tin hi¢u hitw ich <6 (dn s6 [, co dinh hoic bi¢n thién trong mot
pham vi nio dé. Tin hicu ¢ tan 6 mong mudn duge tdch ra nhd mot bo loc, tan
s cua nd thuong duge goi fa tan so trung gian 1,

Ciing nhu trong diéu bién, dé ron tan c6 the ding cde phan wr phi twyén
hoac cide plian e tuven tinh tham so.

2. Nguyen ly trén tan _

Gia thuy¢t dong dién qua phan tir phi tuyén duge bicu dién theo chubi
Taylor sau day:

= g+ au+ a4 Fau

Trong do. U 1a dién dp dat 1én phan wr phi tuyén duge dang dé tron tan.

Vor L =4 )+ Uy (b

Giat s .
Ay =U  cos o 1
u, (0=, cos ot
Ta o
s
iy =ua, +a (U cosy t+U, coxy,f) -—(L +( ( C() f+( LCOS2, )+

+a U Ul cosy, + o, +cose, —o | +.....



Theo bi€u thire ciia dong dién ta thiy: Tin hi¢u gom c6 thanh phan mot

chiéu, thanh phén co bin: o,,, ©,,; cdc thanh phan tin s6 tong va hiéu o, + o,

thanh phan 2o, 2, Tinh céc v& 1iép theo ta thiy trong dong di¢én ra con ¢é

cdc thanh phan bac cao:

w=\tno, *Tmo,

Trong d6 m, n la nhiing s6 nguyén duong.

Néu trén diu ra bo tron tan, 14y tin hi¢u ¢é tan 6 0 = o, + 0, Nghia 1
chon m =n =1 thi ta ¢6 tron tan don gian. Truong hop chon m, n > | thi ¢6 rén
tin ong hop.

Thong thudng ngwdi ta hay ding tron tin don gidn. Trong doan séng mét
vitdécimét, dé€ nang cao do 6n dinh (dn s6 ngoai sai vi gidm anh huong tuong hd
gitta hai mach ngoai sat va mach tin hiéu, ngudi ta ¢6 thé dling trén tan 16 hop

Va1 L s6 tin hidu ra: o = no,, - o,,.

3. Phan loai

C6 the phin loai mach trén tan theo nhiéu cich.

Khi phéan loai theo phan tir tich cuc duge dung d¢ tron tan, nguoi ta phin
b1t ron tan dimg phin or tuyén tinh tham s& (mach nhan) v tron tan dung phan
W phi tuyen (diot, tranzistor uGng cue, T, ) hodc ron tin uén cic phan e
didn ro viv ron tan trén cde phan 14 dién khédng (diot dién dung).

S6 di ¢6 the coi bo tron tén 1 hé thong tuyén tinh tham s6 1 vi qua trinh
trén tan thudng duge thue hién véi didu kien Uy << U .. Lic d6 dai vai tin higu
hitu ich nho, dac tuy&n volt - ampe cia phan 10 tron tin ¢6 thé coi (4 thiing: ¢on
dusi tie dung cha dieén dp ugoai sai fon, dien dan cda phin w tuyen tinh thay
doéi. Nhu vay déi vai tin higy, phin wr tron tan la mot he théng tyen tinh.

- Cling ¢4 thé phan loai theo so do tron tan (tron tan diot, ron tan
tranzislor...) hodc theo cich chuyén phé vé tan s6 cao hodc tan so thap ty thuoce

vao Vi iong doi giita tAn 8o tin hicu [, & dau vio, tan s6 trung gian {,, & dau ra,
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4. Ung dung

Tron tin duge dang trong mdy thu doi tan, trong cic bo chuyén kénh cao
tdn cha mdy thu hinh, trong cdc bo dich tin thap cia mdy thu v¢ tinh, trong cac
bo dléu ché ciia mdy phét hinh... Nhd bd tron tan, mach cong hudng ciia cdc
ting trung gian ctia mdy thu (ké ca mdy phat) déu duge diéu chinh cong hudng
tai MOt tdn & ¢& dinh (tan s trung gian f,,). Tan s6 ngoai sai duge dong chuan
v6i tin hiéu vio sao cho [, =1 - {,, = const.

Ngoai ra tron tan con duge ding trong cic hé thong thong tin dinh hudng,
trong cdc bo éng hop tan so...

12.2 MACH TRON TAN
1. Mach trén tan dung diot

Céc mach tron tan ding diot duge dling rong rdi & mei tan so, dac bigt o
pham vi tan 56 cao (trén 1GHz). Mach tron tan dung didt ¢6 nhuge diém 1a suy
giam tin hi¢u. :
a) Mach tron tdn ding mot diot (tron tan don)

So dé diung mot diot

1
vi cdc mach coéng hudng. D
Trong so dé ndy thuong chon
didm cong 1dc tinh ¢ doan dau
(gdn g6c toa do) cua dac it
tuy&n volt - ampe cla diot dé U
c6é duge hd dan (ron tan 16n. <
L.Gc d6 phuong tiinh gan ding Hinh 12.1 Much tron tan dimg mot diot

bicu dicn qua he volt - ampe

ctia diot a
P=025(e™ — 1)

Trong dé. a li hang 56, duge xdc dinh bang thie nghiém. Dot vai nhicu

diot a = 5/V, u la dién dp dat 1én diot.

[
I~J
[



Do do

S =di/du = 0,25 ge ™

Can cif vio dac tuy€n von- ampe ctia cde loai diot sillic v geemani théng
dung, ngudi ta thiy rang: véi diot silic phadi chon bién dé dién dp ngoai sai U, <
IV va véi diot gecmani Uy, < (2+3) V dé dam bao diéu kién vé dong nguoc cho
phép ciia cic loai diot do.

C6 the tinh S, G, cho so d6 dya vao dac tuyén ly tuéng hod cha diot bidu

dién trén hinh vé dudi.

‘Theo dic tuyén dé, 1a viét duge bidu thic dong dién qua diot:

Su khi  u > 0
i =
(O khi u < o
Vi
S = ﬂz ]_: G
dii R
u $S
- T[/2 (J)Ilf\'t
F}</ i
>
w,.t

Hinh 12.2 Dic tuyén volt - ampe cla diot vivgquan hé S=f (e ).

s
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Vi dién dp ngoai sai 1a hiun tudn hoin theo that gian, nén hé dan S 1omot
diy xung vuong véi do rong xung phuc thude vio gée cit 6. Vdi diém tinh chon

tai goc toa do, 8 = 1/2. Theo chubi Furier ta tinh duge bién do hii bic n cua S:

- 8] I
S == jS cos( no  t)d{o )= = s nE}S

n
"

0 nt

Theo biéu thie téng quidt cia do hé dan tron tan S,= 1/U,, va bang 1725,

khi U,=0). Thay 6 = n/2, gia thi€tn=1 ta tinh dugc

Tuong tr nhu vay, dién ddn ron tin duge xde dinh nhu sau (G, =1,/ U,
va bang Gy, khi U, = 0V)

&
]

it o
m va

V610 =n/2 thi G, = §/2.

So d6 mach tron tan dimg mot dist c¢é wu diém don gian dé thuc hién,
song ¢6 nhuge diém 6 hién tugng tron tan nguge (hai bo cong huong L,C, va
1.,C, ¢6 thé doi chd cho nhau va tén tai nhicu thanh phin tin higu ra).

D¢ khic phuc nhiing nhuge diém trén trong thue t€ ngudi ta thudng dung

o d6 mach tron tan ding hai diot v so do much tron tin dung bén didt nhu sau:
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I
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. U "e

DA

Hinh 12.4 So d6 mach 50n tan dang bon didt (mach tron tan vong)

b). Mach trén tan divng hai diot

Trong bo tron tin can bang dién ap tin hiéu dat lén hai diét nguoc pha,
con dién dp ngoai sai dat kn hat diot dong pha; nghia la

Uy, o= U cos ot
wy o= U, cos( o, t+ m)
unsn, = uns - = un.\'
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Do d6 dong dién tan s6 trung gian qua cdc diot (bo qua cic thanh phan

hai bac chan ctia ) :

itgl(l) = Itgl COS((DHS - wlh )t

llgl(l) = __Ilgl CDS[(mns - (Dth )t + Tt] = Itg! cos(mns - (’olh )"
Trén mach cong hudng ra, ta nhan duoe

i, (1) = i, (1) + i,,(t) = 21, cos o 1
Trong khi d6, dong tap am tir ngudn ngoai sai ¢é tan s& trung gian mang
dén dat 1en hai diot dong pha va nguoc pha trén mach cong hudng ra, do d6 ta c6

biéu thic nhy sau:

i, () =1, ,cos o, t

1,,(t)y =-1_, cos Ot

Do dbi, =i, +1i,=0.

Vay mach tron tan can bang lam tang dong dién trung gian & diu ra vi ¢6
kha nang khur tap am tan s6 trung gian do nguén ngoai sai mang dén, Cing
gidng nhu trong mach diéu ché can bang trén, diu ra bo tron tan can bing khong
¢G ¢de thanh phan 16 hop dng véi hai bac chan cla tin hidu (0, + 2m,; ©,, *

4w,,...).
c) Mach tron tin vong gom hai mach tron tan can bang mdc noi tiép
Trén dau ra s¢ do nay chi ¢6 cdc thinh phin tin s6 o, + o, cdc thanh
phan khic bi khit (xem mach diéu ch€ vong). do dé ¢ thé tach duge thinh phan
tan s6 trung gian mong muén ma trinh duge nhiéu tic e ngudn tin hidu ra dang

hai bac cao.
2. Mach tron tan dang tranzitor (phan tir khuéch dai)

. Mach trén tan dling tranzistor ¢é thé mic theo s dd bazo chung hoac

emito chung, So do bazo chung thudng duge dimg trong pham vi tan s6 cao hodc
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siéu cao, Vi tan s6 gidi han cia né cao. Tuy nhién, so dé bazo chung cho hé s&
truyén dat ctia bo tron tan thap hon so dd cua emito chung. Cic tham 6 ciia so
d6 trén tdn phu thuode vao diém tam viée, vao do ton cua dién ap ngoai sat v vao
tham s6 cua tranzistor. V€ nguyén tic, c6 thé phan biét so d6 won tan ding
tranzistor don, diy kéo hoac diy kéo kép.

Céc 50 do tron tin ¢6 the  khic nhau bdi cach dat dién dp ngoai sai vao
tranzitor, Frén co so céc so d6 nguyen ly chung, ngudi ta di thiét k€ nhiéu loai
so d6 thuc t€ khac nhau (hinh 12.5).

Hinh 12.6 Ia mot mach urén tan don gidn diung mét Tranzitor. So dé ding
mot den bin din vim ron 1an vina tu o dao dong. Pén dugc dinh thién theo kiéu
phan dp, lam viéc 0 ché do A, d6 1a khung cong hudng LC ding cho mach dao
dong va ding cho viéc tich tin hiéu da ron, mach vao 13 mot khung cong huong
cé dap tuyén rong.

{0) ()

Hinh 12.5. S0 d6 nguyén Iy mach trén tan diing tranzistor don:
a) so do bazo chung vdi dién dp ngoai sai dat vao emito; b) so dé bazo chung
vai dién dp ngoai sai dar vao bazo; ¢) so d6 emito chung vé& dién dp ngoai sai dit

vao bazo; d) so do emito chung véi dién 4p ngoai sai dat vao emito.

Mach dao dong & tin s6 f=1/ QJWE(‘:,[,. Tin hiéu va dao dong ngoai sai

duge tron v6i nhau va tao thanh cic thanh phén tin hiéu ¢6 tan s hiéu co ban va
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hai bic cao, trong dé tin hiéu - hicu duge tich ra nhd mach cong huong (C,, va
L.).

Hinh 12.6 Mach tron tan ne dao dong.

Mach trén tan ty deo dong ¢6 uu dicm don gian, 1iét kiem duge linh kién,
Trong thuc 1€ so d6 kiéu trén thudng duge dung 1am cdc mach tron (mach déi

tan) trong mdy thu thanh déi tan va trong mot s6 thi€t b thu vé truyén khic.



Chuong 13: CHUYEN POI TUONG TU - S8 VA
CHUYEN P01 $O - TUONG TU

13.1 KHAI NIEM CHUNG

Ngay nay viéc gia cong, truyén dat tin hiéu cling nhu cdc qua trinh diéu
khién va chi thi phén 16n duge thuc hién theo phuong phép s6. Trong khi dé tin
hieu tu nhién lai bién doi lién tuc theo thoi gian nghia Ea tin hiéu tu nhién cé dang
tuong tu. DE phai ghép gilta nguén tin hiéu (wong ty véi cic he thong xir ly s6,
ngudti ta diing cdc mach chuyén doi twong tu - 56 (ADC - Analog Digital
Converter) nham bién doi tin hiéu twong ty sang dang 6 hodc ding cic mach

chuyeén dai s6 - tuong w (DAC - Digital Analog Converter).

Qud trinh bién d6i mat tin hicu twong tr sang dang s& duge minh hoy bdi

dac tinh truyén dat sau;

I
1
101
10WH
011
Ol

tol |-
U,

L)

234567

Hinh 13.1 Dic tuyeén truyén dat cta mach bién déi wong tir - 58
U, la dién ap vao tuong tie U Lo dién dp ra =6
a =11 d] LW -TH A
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Tin hiéu tuong tu U, duge chuyén thinh mot tin hicu dang bac thang déu.
VGi dac tuyén truyén dat nha vay médi gid tri cia U, duge bicu dién béi mot gid
tr1 50 thich hop twong ang, Cac gid tri (uong ung so la cic gia trl 1ol rac.

C6 nhiéu cdch biu dién cdc gid tri i rac dé. Cach biéu dién theo h¢ thip
phin thuomg ding d& chi thi s6 do. Trudng hop mach bién déi AD [a cic thiét bi
s6 thi thusng ding hé co 6 2 (ma nhi phan) dé bicu dién tin hiéu,

Mot cich tong qudt, goi tin hiéu tuong ty 1a S, (L), tin hicuso ta s, (b))
S,, duoc bigu dién dudi dang ma nhi phan nhir saw;

Sp=b,, 27 +b, 5. 2"+, .. +b,2°

Trong d6 cdc hé s +b, =0 hodc T (vdi k =0 dén k = n - 1} va duoc got la
bit:

+ b, duoc ol 1a bit ¢ nghia [dn nhat {(MSB-maost significant bits}

+ by got la bit ¢6 tin hi¢u nho nhat (LSB - lcast significant bit)

V@i mot mach bién doi ¢6 N bit tie N s6 hang trong diy ma nhi phan thi
moi nic trén hinh bac thang chi€ém mot gia tri: '
Q=U,=U,/2" -1 (13.1)

Trong da, U, I gid tr1 cue dai cho phép cua dien d4p wong ty ¢ diu vio

ADC;
Gid tri cta U | ¢ hoac Q go1 la muce lugng tir.
Do tin hicu 53 1a tin hicu i rac, nén trong qla trinh chuyén doi AD xuat

hicn mot sal 6 gol 1a sar so luong i hod, duge xde dinh nhu sau:

b

AUL=:Q (13.2)
Khi chuyén déi AD phai 1dy mau tin hicu tuong tr, D¢ dam bao khéi phue

lan mot cich rung thue, tn so lay mau [y, pha thoa man dicu kién sau:

e

IR

= 2B (13.3)

[RITSTHEN

Trong dé. ;.. ]34 tin 56 cuce dai cua tin hicw: B 1 dai tan 6 cuatin hicu,
Theo dinh Iy 12y méu, néu dicu kién (13.3) thoa min thi khong ¢d su long
pho. Theo thuyer luong (0 hod, trong qud trinh luong e hod sinh ra tap am. tap

am ndy the hign khi thue hién phép bicn doi nguge DA, Do do ¢ thé col qud



trinh lugng tr hod nhu qua trinh cong tin hi¢u X, véi mot tap am X, nio dé (hinh
vé). Nguoi 14 dd chding minh duge: trong pham vi -2 < X <% wap am lugng tir
hod duge cot 1 tap am trang.

13.2 CAC THAM SO CO BAN

1. Dai bién doi cua dien dp tin hiéu tuong tu ¢ dau vao

La khodng dién dp miv o chuyén doi AD ¢6 thé thue hién chuyén dai duce

Khodang dien dp dé ¢o the lay tr1 s6 W 0 dén mol tri s6 duong hoac am nao dn

hoac ciing ¢6 the 1a dién dp hai cyc tinh e - U, dén + U,
2. P chinh xdic ctia b chuyén doi AD

Tham s6 dac trung cho do chinh xdc cia mot ADC 1a do phan bict. Ta
bictrang trén dau ra cda mot ADC 12 cde gid tri 6 duoe sip x&p theo quy lual ¢l
MOL Nl 0 ndo d6. 86 ¢de 86 hang cda md s6 ¢ dau ra (s6 bit trong ma nhi phan)
twong dng véi dai bién doi cta dién dp vao cho biét mic xdc dinh cba phép
chuyén doi.

Vi du: Mot ADC ¢6 56 hit & dau ra N = 12 (12 56 hang) ¢6 thé phan biét
Jduge 21 = —l 96 mide trong dai bién doi dién dp vio cta nd. Do phan hiét cia
ADC duge ky higu [dQ va duge xide dinh theo bicu thae (13.1). Q chinh 1a gid ui
cua mot muce luong tr hod hoac goi 1a | LSB. T hai tham s6 dé va dp dung bicu
thie (13.1) ¢o the suy ra do phan biét Q.

3. Toc do chuyén doi

Toc do chuven doi cho bict so két qua chuyén déi trong mot viay duoe

201 [ tan 56 chuyén doi f . Cling ¢6 the dung tham 6 thai gian chuyén doi T, d¢

dic trung cho 16¢ do chuyén doi. T, 1a thoi gian cin thigt cho mot két qui chuyén

doi. Cha y riing L% 1/T. . Thudng f.< 1/T. vi gilta cdc 14n ¢ “huyén déi con ¢é mot

khoang thoi gian can thiét dé cho ADC héi phuc li trang thij ban daw. Can lae §
rang, mot s6 chuyén déi cuo, 141 nhién phdi tra gid bang dé chinh xdc giam hoiic
nguoe lai, nghia la yéu cau do chinh xdc va t6¢ do chuyén déi mau thuan véi
nhau. Tuy yéu cau su dung ma phat dung hoa cic yéu cau dé mot cich hop iy

nhal.



13.3NGUYEN TAC LAM VIEC CUA ADC

Trude hét tin hiéu tuong oy duoe dua dén mot mach 1dy mau, mach nay ¢é

hal nhiém vu {(xem doé thi thai gian hinh 13.5).

U, M;-}CI"\ lay | u,, | Luongu M3 hoid Uy
— " mau > hoa

Hinh 13.2 So d6 kheéi tong quit mach ADC

Uy
1
u,,?
1
l[ ll l_} [“1 l_L lﬁ I{) l"‘ l‘\\ --------
Hinh 13. 3 D4 thi dién dp vao va dién dp da lay mau
. LLay mau tin hiéu twong tu tai nhitng thot diém khdc nhau v cich
déu nhau (roi rac hod (in hidu vé mat thoi gian).
. Gitt cho bién do dién 4p tai thoi diém tdy miu khong déi trong qud

trinh chuyén dai 6ép theo (nghia [a trong qué trinh lugng tr hod vt md hod).

Tin hién ra mach &y miu duge dua dén mach luong tr hod dé thie hién
Bum tron véi do chinh xde: £ Q /2. Mach lugng (0 hod 1am nhiém vu rot rac hod
tin hicu trong te vé mat bien do, Nhu vay nhé quat trinh luong 1o bhod mot tin hicu

trong tr bat ky duge bicu dién boi mot s& nguyen lan nuie fugng 1 v tiép theo [a



dua dén mach mi hod. Trong qud trinh ADC hai qua trinh ma hod vi tuong tir hod

xay ra dong thoi.
13.4 PHUONG PHAP CHUYEN bOI TUONG TU - SO
L. Phan loai

C6 nhiéu cdch phan loai ADC. Cach phan loai hay diung hon ca 14 phan
loai theo qui trinh chuyén doi vé mat thdi gian. N6 cho phép phan dodn mot cdch
tong qudit e do chuyén doi. Theo cich phan loai ndy, ngudt ta phan biét 4

phuong phip bieh doi AD sau day:

. Bi¢n doi song song. Trong phuong phap bién déi song song, tin
hi¢u duge so sanh cing mét hic vai nhiéu gid tri chuén. Do dé tat ca cdc bit duoce

xdc dinh dong thai va dua dén ddura. .

. Bi¢n doi ndi tiép theo md dém, & day quid trinh so sanh duge thuc
hien lan luot theo quy ludt cda ma dém. Két qua chuyén déi duge xédc dinh biang
cdch dém s6 luong gid tri chudn ¢6 thé chia dugce trong gid i tin hiéu twong
can chuyén déi.

. Bi¢n doi néi ti€p theo ma nhi phan. Qué trinh so sinh duge thue
hien lan lugt timg bude theo quy ludt ma vhi phan. Cdc don vi chuin dimng d¢ so
sanh theo quy luar giam dan theo quy luat ma nhi phan, do dé cic bit duge xde
dinh lin luot tir bit ¢é nghia 16n nhat (MSB) dén bit ¢é nghia nho nhat (LSB).

. Bicn doi song soug - néi ti¢p két hop. Trong phuong phdp nay. qua
moL bude so sduh ¢d the xide dinh duce i ticu 1 2 bit déng thoi,

Cdc mach thue 1€ lam viée theo nhiéu phuong phip khic nhau. nhung déu
¢é the xép vito mot trong 4 loai trén.

2. Chuyén doi AD theo phuong phap song song
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Hinh 13.4 So d6 nguyen ¥ bo chuyén doi AD theo phuong phip song song

~

Trong phuong phap chuyén doi song soug, tin hi¢u tuong U, duoc dong
thoi dua dén cdce bo so sanh S, + S, Dién dp chuan Uy, duoe dua dén dau vao thi
2 chia cde bo so sinh qua thang dién trg R. Do do cde dién ap chuin ditt vio bo so
sanh 1an cin khie nhau mot lugng khong doi viv giam din e §; dén S, P
cla cde bo so sinh ¢o dién dp vao 1on hon dién ap chuan Iy wén thang di¢n (1o s¢
¢6 mic logic 17, cdc dau ra con lai ¢é mite logic “07. Tat ¢a cde dau ra duoe noy
vai mach “Va", mot dau mach “V&7 noi véi cic xung nhip (¢6 tin s bing tan so
liy mau) chi khi ¢é cie xung nhip vao thi cdc xung trén diu ra bo so sdanth maé
duz viro mach nhé FE (Flip Flop). Nhu vay ¢ sau mot khoang thon gian hing mot
chu k¥ xung nhip lai ¢6 mot chu k¥ tin hi¢u duge bicn dor vi dua dén dau ra.
Xung nhip dam bdo cho qua trinh so sdnh két thiic mdi dua tin hicu vao bo nhd,
tiép theo tin higu dang mi dém duge chuyén déi thanh mi dang nhi phan nho bo

ma hod.



3. Chuyén doi AD theo phuong phip phan doan timg bit (chuyén déi
noi tiép theo ma nhi phan)
Phuong phip phin doan duge tén himh nhu sau; Gia sir tin hi¢u vao hién

thicn trong pham vi O = U, . chia dai Bam viéc thanh hai phin bang nhau,

B, B.
l'-__{'m | bit DA it U, J.L DA 1 bil ‘_.-,
Talc /1) Ui
Mach . Mach hicu ang 2
hi¢u ' .

Tang 1

Hinh 13.5 S0 do khéi bo chuyén déi AD theo phuong phap phim doan timg bit

Nie do ranly e1on @it hai phin e (U072,

Tin hicu cin bign doi U, duoe so sanh véi mie (U /20 Kt U ) <
(L a2 thi By = 0, nguge lai néu U, anz (U2 th By =1, Vay (U, )2
chinh Fudién dp chudn coa bo bién déi AD 1 bit (né 1a mot bo so sinh). Tin hieu
g val bit thi nhat B, mor mit dua ra mach hicu, mot it duge dua dén bo
chuyén dot nguoe DAL Trén diw ra cia mach chuyén dor DA maot bit i 1in héu
trong trmg v6i bit ¢6 nghia 16n nhit. Khi B, = 0 thi tin hicu tuong e véi néd
Uy =0, con ki B, = 1 thi U= (U072, Mach i cho ra eIt i hicu giga
tin hi¢u vio U, v tin hiéu teong tu tng v6i bit thi nhat, Day chinh 12 s6 du tin
hicu tuong tu saw khi da xdce dinh bit thy nhat. S6 du nay duge dua dén tang thy

hati dé &P tue xde dinh bit tiép theo bang cich so sdnh né véi mot tin hi¢a chuan



¢6 wid tri (U /4 Toong tr nhu vay, dé xidc dinb bit th ba phai ¢6 tin hi¢u
chuan gid tri (U, 078 va bit thir N co U= (U )2,

Tuy shién thay cho viée giam dan tri s6 cta cdce dién dp chuén theo boi s6
cua 2, ngutni ta nhan doi cde dién dp du sau mai tang. Lic dé co thé gitt nguyén
dién dp chudn cho tat ca cdc tang: (U, )/2. Bang cich nay ¢6 the tét kiem duoc
6 vong tin hiéu chuin v medyn hod céc tang. Do dé yéu ciu cde tang lam viéc
phdi chinh xdc, nhit 1a cde tang dau. So v61 phuong phip song song, trong
phuong phip nay dé xée dinh N bit phai thue hién N budce so sanh. Nhung mach
don gian hon, vi chi cin diing N bo so sdnh. Chuyén d6i AD theo phuong phdp
phian doan timg bit it duge dung trong thuc t€, va 1a co sO dé phan tich va xay
dung cic phuong phap khac.

4. Chuyén doi AD noi tiép dung vong hoi ti€p

Pién dp tuong wi U, duge so sdnh véi mot gid tri ude tugng cho toude Uy,

Khl l]_\ = [J\] lh]

, +A .
[JIJ > 0, Uj.m_’bi. s T~ Lovic
. s *Nhip
1, < U thi U, <0. F wp N —
U, dién dp sai so
viga U v U
gia Uy vactly, Bém
bién dp hiéu dung A
U, duge khuéch dai 1éi U
g - ~r ———————
dua dén mach so sianh s6
et e [ Y vy
SS. Néu Uy, > 0 thi dau ra bio DAC

SS co +A = 1. < 0 thi
datra SSco - A =1,
' Hinh 13.6 So d6 khéi bo ADC néi tiep dung

Két qua so sdnh . e
vong hol ti€p

duve dua vao mach logic

déng (hai vai tin hicu uhip. Tuy thude vio tin hicu S5, tai nhing than diégm <o
xung nhip. mach logic s¢ diéu khieén bo dém sao cho dng véi + A thi bo dém
thuan v - A thi bo dém nguoe. Néu bo dém duoge két cau theo quy ludt coa ma
nhi phan thi trén daw ra ADC ¢6 tin hiéu 86 dudi dang md d6. Tin hicu di duoc

mot vong (ing voi mot chu ky cua xung nhip.
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Tin hi¢u 6 duge xdc dinh trong bude so sdnh thit nhat qua DAC s& dan ra
moL gd trl ude lugng mdi dé so sanh véi U, trong butde tiép theo. Quad trinh nay
duoc 1ap di lap lai cho dén khi Ul < Q/2. Lic dé + A = - A = 0, do dé mach dém
21 nguyén trang thdi victa nhan duoe két qua chuyén déi chinh xac coa U ing
v N bit yvéu cau.

Trong phuang phip nay gid tri ude lugng Uy, tiém can dan dén U, nén né
con dugce la phuong phap xap xi.

Mach c6 két cau don gian. cic linh kién duge str dung lap lai nhidu lan.
Mach lam viée véi 1oe do khong cao lam, nhung chinh xdc t&i 90%.

5. Chuyén doi AD theo phuong phap dém don gian

Bicn dqp vao U duoc so sianh vér dién ap chuan dang rane cua U nhd bo
N Y A A P el Fopd [% A

AR o
88,

Uy

i 1 T l
& Figer dicn dip rang Voo "
CU ’ :>_ Pém =,

8S. Tao nhip

i
—_—

-

-

Hinh 13.7 So d6 khoi bo ADC lam viée theo phuong phdp dém don gidan
so xdanh SST. Khi U, > U thi Ug, =1, khi U, < U, thi Ug, = 0.

B3¢ ~o sianh S8, so sinh dién dp ring cua voi mide OV (dat), U, vi Uy duoe dua

dén mot mach "AND". Xung ra Ug ¢6 dé tong 11 1 véi do lon cta dién dp vio U v6i
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Hinh 13.8 D6 thi thoi gian dién ap ra sau cdc khéi & 50 do khoi

gid thiél xung chuin dang ring cua ¢6 do dée khong doi. Khi do rong e xung
Up, thay déi tht xung dém & dau ra Uy, cting thay doi theo. Mach (AND) thit hai
¢hi cho ra cde xung mhip khi t6n tai xung quanh Ug; nghia 1 trong khoimg thon
gian mia O< U<ty Mach dém diau ra s& d&m s6 xung nhip do, duong nhién so
xung niy 1y K Ién véi do 16n cia U,. Trong thue t€ bo tao xung rang cua thue
chit 12 mét b tich phan.

Ngoii cée phuong phidp chuyén d6i AD trén con ¢6 cic phuong phip khic
nhu chuyén déi theo phuong phdp phan tich hai suon doc, chuyén doi AD theo
phuong phap song- song ndi ep két hop, chuyén dér AD phi tuyén,

13.5 CAC PHUONG PHAP CHUYEN BOL SO - TUONG TU

Chuyén déi s6 - tuong tr (DAC) 1a qud trinh im lai tin hiéu twong ty r N
<& hang (N bit di biét ca tin hicu s6 véi dg chinh xde lemot mie lvong tie tive
[.58.

O Lrr —-——c
Uy, — =

Hinh 13.9 So dd khoi bicu dién qua irinh tim fai tin hiéa trong e irso
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:)lUCh Tin hiéu diéu khién s

Hinh 13.10 So d6 nguyen 1y bo chuyén déi DA theo phwong phip thang dién tré

Chuyén déi s6 - tuong ty khong phai 12 phép nghich dio clia tuong tu - s6;
vi khong thé thuc hién duge phép nghich déo clia qui trinh luong 1 hod.

Qui trinh chuyén déi 8§ - tuong ty don giin hon qui trinh chuyén doi
tuong ty- 56 rat nhicu. Vi vay chuyén doi so sang trotig tu duge ing dung nhiéu
trong cic mach chuyén doi twong tu - 56,

Theo so d6 ndy thi qua trinh chuyén déi s6 - twong tu 12 qui trinh tim lai .
tin hieu tuong tu di 14y mau duge. Tin hicu ddu ra 1 tin hig¢u ron rac theo thoi
aian, Tin hicu nay duge dia qua mot bo loe thong thip Iy twdng: trén dau ra ho
foc ¢o tn hicu U bién thién lién tue theo thoi gian 1 tin hiéu noi suy cta Uy, . O
day bo loc thong thap dong vai trd nho mot bo ndi suy. Sau diay 1a s& xét mot s6
phuong phédp chuyén déi DA co ban.

I. Chuyén doi s - tuong ty biang phuong phap thang dién tré (hinh
1310

Trén dau vao bo khuech dai thudt todn 13 mot thang dién teé imi i 8 ¢l
no phin bo theo ma nhi phin: cde dién tro lan can nhau ¢6 Ui 8 hon kém nhau 2
lan.

T hicu dicu khién chinh 13 tin héu 5§ cin chuyen déi. Bit ¢6 nghia nhd

nhit (LSB) duge dua dén dicu khién khod noi vér dién 1réd 16n nhat, bit <o nghta
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diéu khién |

Hinh £3.11 So do khoi bo chuyén doi DAC theo phuong phdp mang dién tro
ién hon tiép d6 duge dua dén diéu khién khod noi voi dién tro nho hon (R/ 2)...
Vi MSB dié¢u khién khod néi vai dién g nho nhat (RA27 - ). Neu mot bit ¢6 gid
tri 07 thi khoa trong tng noi véi dit vi néu mot bit ta cé gid tri ~ 17 thi khoi
wong (g nd1 voi nguon dién dp chuan U, dé tuo nén mot dong dicn ty 1¢é nghich
voi i 6 cta nhanh dé. nghia B I, ¢6 it s6 nho nhat vic 1, c6 i 5o kon nhat,
Dong dicn sinh ra trong cée nhinh dién ¢ duge dua dén dau vio bo khuéeh dat

thudt 1oan ¢é dién dap:

S Zl I3

Chuyén doi DA theo phuong phip ndy yéu cau trl s6 cta cie dien tro phai
rit chinh xdc. Vi du dién trd nho nhat R/2™" phai chinh xde ti mite sai 56 dong
dién gqua né khong vaat quit 1 LSB. V6i N =10 thi sai s6 niy khodang 0.5%.

2. Chuyén doi so - tuong tu bang phuung phip mang dién tro (hinh
13,11}

Trong mach udy cic ngndn dong dién duoe o ra bor ngudn dicn ip chuin

l« . (.'h.
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Dong dién cha ching bing nhau va bang I, tin hiéu cdn chuyén déi (tin
hi¢u diéu khién) duoc dua dén chuyén mach K. Khi mét bit nio dé cta tin hiéu
didu khién 12 07 thi I, tuong tng v&i bit dé bi gan mach qua khod xuéng dat.
Neuge lai, néu tin hiéu diéu khién 1a “1” thi I, (ng vdi duoc din dén bo ddu vao
bo khuéch dai thuat todn qua mang dién trd. Trong so d6 nay mang dién trg lam
nhiém vu phan dong. Vi dién trd nhdnh ngang bang mot nita dién trd nhanh doc,
nén dong dién khi qua méi khéau dién trd thi gidm di mot nira, Dong dién tng vdi
LSB di qua (N - 1) khau dién trd, dong dién ing véi bit ¢6 nghia 16n hon di qua
(N -2) khau... va dong dién ting v61 MSB duge dua true tiép 161 dau vao bo
khuéch dai thuat todn (I,). Két qua 1a cac dong dién & cira vao bd khuéch dai thuat
todn cé tri s8 tuong tng vdi bit ma né dai dién. Chiing ¢6 tr1 s8 giam déan tit MSB
dén LSB theo mi nhi phan. Trong so dd, dién trd & nhianh ngang cudi cling ¢6 tri
56 12 2R bing dién trd nhanh doc. K&t ciu nay nham dam bao su phan dong cho
Ino = Iy/2 & khau cudi cliing cling gidng cdc khau trude. Trong so d6 niy s6 dién
tr& phai dang kha 16n. Néu phai chuyén déi N bit thi s& dién tré phaii ding 14
2 (N-1), trong khi theo phuong phap thang dién trd chi phai diing N dién tro ma
thoi.
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Chuong 14: MACH NGUON CUNG CAP

14.1 KHAT NIEM

Nguon cung cap dién 1a mot bo phan khong thé thi€u duoc ciia bat ki mot
thi€t bi dién tin néi chung nao, né la phan tr cua mdy méc ao ra nang luong dién
ciing nhu bién déi dang cua dién thoa man su hoat dong binh thudmg clia cic thiél
bi dién tin. ..

Cic loai ngubn dién cung cip ¢6 thé chia ra 1dam hai nhém: 3 nhém thi
nhat va nhom thi hai,

- Nhém nguén dién thi nhit: Gém tat ca cdc thiét bi dé bién déi cic
hinh thic nang luong khdc thianh nang lugng dién nhu mdy phat dién, pin, ac qui,

ngudn dién hod hoc, ngudn nhiét dién, nguén dién tir anh sang, pin nguyén tu...

- Nhom thi hai: gém tat cd cde thi€t bi bién doi nang luong dién tir
dang niy thanh dang khdc nh: bo chinh luu, bd cung cdp dién, mdy bién dp, bo
nhan va phan tan $6...

Trén thuc t€ nhimg ndi dung khac nhau ctia ngudn dién thit nhat v tha hai
duge su dung trong xuing véi nhitng hé théng cung c¢ip dién khic nhau.

Hé thong duge su dung rong il nhat caa cdc thiét bi dién 1a hé thong bao
gom ngudn dién dp xoay chiéu va bo chinh luu dé bién déi dién xoay chiéu thanh
dién mot chiéu vai cde gid tri khdc nhau. Dién xoay chiéu chi yé€u 1dy tit mang
dién cong nghiép do nha may phat dién cung cip, hodc mdy phit dién xoay chiéu
doc lap.

Ngoai mdy bién dp, van chinh luu, bo loc phiang, bé chinh luu con bao
gém cdc thiét bi phu nhu thiét bi dé 1am 6n dinh di¢n 4p chinh lvu tire 1a dé giir
cho gid tri trong mitc do da cho khong déi. Thi¢t bi dé diéu chinh dién 4p chinh
Iuu tie 14 bign déi dién 4p trong pham vi ma ta yéu ciu: thiét bi bao vé bo chinh

luu khong bi phi huy khi Ty viée & trang thai ¢é sw cd...
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S¢ do khoi coa bo nguén chinh Iun

bien dp On dinly Ricn ap biot Bo loc On dinh bien ap ‘
vio = L~ F- s i 4 - ) U= - a j
) (2) (R (4 (5) (6) 3 [

Sa d6 khéi téng quit ciia bd ngudn chinh luu

Khai 1: Dién dp vao 1a nguén xoay chiéu mot pha, ba pha :

Khdi 2: 6n dinh dién ap xoay chiéu.

Khéi 3: Bién ap ngubn c6 thé 1a tang 4p hoac ha ap tuy theo yéu ciu clia
tai tiéu thu,

Khai 4: Diot chinh lwu ¢6 nhiém vu bién déi dién ap xoay chiéu thanh dién
ap mot chicu,

Khéi 5: Bo loc ¢6 nhiém vu bién d6i bién d6 rdt 16n cha ciac thanh phan
xoay chiéu sau chinh luu thanh dién 4p mot chiéu twong d6i bang phéang hon.

Khai 6: 6n dinh dién 4p mot chiéu tuy theo yéu ciu chit luong ciia ting
toai thiét bi mé ta ¢6 thém b én dinh.

Khoi 7: Dién dp ra d€ cung cap cho tai tidu thuy,

14.2 MAY BIEN AP VA CUON CAM

1. Khai niém chung

Miy bi¢n dp la mot thiét bi di¢n tir tinh ding dé bién doi dién nang xoay
chidu tir dang thong s6 nay sang dang thong sd khic.

Cong dung chinh cua mdy bién ap 1a bién d6i dién ap xoay chiéu tir trj 6
nay sang tri s6 khic. Mdy bién dp c6 thé dung dé bién déi pha, bign déi tan s6,
bién doi dang dudng cong cla dién dp vi ding trong mot s6 mach dién khic.

Trong cdc thi¢t bl nguén dién, nguoi ta dung may bién dp dé thay déi tri s6
di¢n dp ctia nguon chinh sao cho phi hgp v6i dién dp ma bo chinh luu yéu cau va

diing d¢€ bi¢n doi s6 pha.
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L4

Cuon cam 13 mot thiét bi dién tr tinh ding am cam khang ¢6 thé didu
chinh hoac khong diéu chinh trong mach dién xoay chiéu. Ngoai ra cudn cam con
6 theé ing dung trong bo khuéch dai tir.

Cudn cam dugc ting dung nhiéu nhat trong cic thiét bi chinh luu, diing 1am
cam khang c6 dinh trong mach 6n 4p xoay chiéu, dung 1am mot trong nhiing
phin tr cia foc phang. Cuén ciam bdo hod duge ing dung nhiéu trong mach én ap
trong viéc diéu chinh dién dp xoay chiéu va dién dp mot chiéu.

2. Nguyén ly lam viéc cia may bién ap; qua trinh vat Iy khi khong tai
va khi c6 tai

Hinh 14.1. Biéu thi mach dién nguyén Iy clia mdy bién ap.

3
AN v
~ %
Nguén I \1 5 Phu tai
™\ =
1IN 1
3

Hinh 14.1 So dé don gian cia mdy bién dp

Trong dé bao gom: LGi sdt lam bang vat iéu sat ti, hai cudn day quén
bang day cdch dién (thudng bang day émay) va thudng cé 6 vong khic nhau.

Cuon ndi vao ngudn dién goi la cudn so cap.
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Hinh 14.2 So d6 mdy bign dp khong taj

Phian mach tir ¢6 dat cuon day goi la 16 thép (trong hinh 14,1 bi¢u dién
bdng $6 1 va 2), phan con lai cla mach tir (trong hinh 14.1) biéu thi bing s6 1 va
56 3. Khi cuon thit cdp hé mach thi ché€ do lam viéc cua mdy bién 4p lic nay goi
la ch¢ do lam viéc khong téi (hinh 14.2)

Sau day ta nghién ctu trang thai lam viéc khong tai

Khi noi cudn so cap vao nguén dién ¢6 dién ap U, thi trong cudn s cip ¢d
dong dién 1, ta goi [a dong dién khong tii. Dong dién nay tao ra tir thong bién
doi ¢ khép kin trong mach tir va méc vong vai cudn so cdp va cuédn thit cip. Do

do trong hai cugn day cam ing ra sudt dién dong ¢6 tri s6 hiéu dung bing:
E]=4’ 4. f. Wi, ¢’mux (14])
E3=4, 4. f. wa. @, (14.2)
Trong dé:
f: 14 tan 6 cua ngudn dién xoay chiéu
Wi, Wi la s6 vong day clia cudn so cip va thir cap
§ux: bién do clia tir théng

Tir ¢cong thic (14.1) vi (14.2) ta thay rang thé dién dong cam iing trong
cuon diy ty 1¢ thudn véi tan 58, s6 vong day va bién do cla (it thong mdée vong

vo1 nhitng cudn day dé.
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Vi [ va ¢, trong hai cuén day déu nhu nhau nén theé dién dong cam tng

ty 1¢ thuin truc 6€p vdi s0 vong diy.

Thay déi s& vong trong cudn diy thi cap ta ¢d thé thay doi duge i 6 cua
o fod A S A .

suft dién déng cam ting.

Chia cong thie 14,1 ¢ho 14.2 ta duoc:

‘?1 :i:k., (}4.3)
L, oy '

Trong do ke L h¢ so bién dp.

Trong mdy bién 4p thuc €, dong dién khong 1ai bao gém hai thanh phén:
Thanh phan tdc dung va thanh phin phan tac dung:

- Thanh phin tdc dung cta dong dién khong tai (I,) bieu thi ning
luong ticu hao phucd va tiéu hao tir té.

Thanh phin phan tic dung cta dong dién khong tar (1) 1ao nén (w
thomg ¢, trong 181 thép.

Thue t€ cudn day it nhiéu déu cé dién o, do vay khi ¢6 dong dién chay
qua s& giy nén mot sut dp. Viy doi véi cudn day so clp sut dp bang:

I =-Euy (144

Trong dé ri: 1 dién tro cua cudn so cap.

Dong dién chay qua cudn day so ¢&p (thanh phian phan tic dung) khong
nhung sinh ra t thong chinh ¢, khép kin trong much G ma con sinh ra tie thong
tin ¢y phan lon di qua khong khi (xem hinh 14.2). Tu thong tan nay cam ung ra
suitt dién dong tan E

o lTONZ cudn sy cip:

E,=-j L. x,=-j. 1, 2al. L, (14.5)
Trong d6 x,.. L., Dcam khdng tan v dién cam tan coa cudn so cap.
o } ! | f= 3 A
Viay can ¢t vio dinh luat cin bang suidt dién dong ta duge hé s6 bicn ap
theo cong thie sau:
i

ko=t (14.0)



Cheé do lam viéc ¢o tai

Néu cudn thi ¢ap cua may bién dp noi vai phu tai nhu hinh 14.3 thi ¢ché do
lam viée lde nay goi la ché do tam viée ¢6 tai, Khi dat ngudn dién U, vio cudn so
¢ap thi trong cudn so ¢ap va cudn thi cip ¢é dong dién 1, va I, chay qua nhu hinh
vé 14.3. Trong mach tir xudt hién tr théng ¢, ¢-. Tu thong ¢, sinh ra e thong ¢-.
Theo dinh Tudt Lenxo khi dong dién phu tai I, tang, tie théng o, cing ting. Do do
tir thong 6ng ¢~ ¢, gidm xudng. Vi vay sudt dién dong cam g E,, E, do tir

thoug tong sinh ra cling giam theo. E, gidm 1am cho I,, ¢, va ¢,- ¢» gidm. E, giam

lam cho I, va ¢, giam. Do dé ¢,- ¢, tang Ién.

Hinh 14.3 So d6 miy bién dp c6 tai
Vi vav sy bién déi cta tir thong tong do ting dong dién [, duoc bo sung
di¢u hoa tin cho nhau, K&t qua la tir thong 16ng vin khong thay doi khi phu tai
tang.
Khi ta giam dan dong dién tai t61 0 thi tir thong téng cling van khong thay
doi.
Tir d6 ta thily rang tir thong tong bang tir thong khi mdy bién dp khong tai.
G- 6= Py ' (14.7)
Dua trén dinh {uat bdo toan nang lugng ta ¢6 thé xdc dinh dugce tri
sO cundong dién |
Né&u khong tinh dén 16n hao cong suat trong cudn day vi trong

mach (it tht cong sudt cua cudn so cip bing cong sual cia cudn thit cap.
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E.lL=E. L (14.8)
Déng thoi giai cong thitc (14.3) vi cong thire (14.8) ta duoc:
[ - k%@ (14.9)
Qua phan tich & trén ta biét rang khi phu tai thay déi tir thong trong 18i sat
khong thay déi. Vay luc tirhod gay nén tir thong dé khong thay déi.
Trén co so dé ta ¢é:
(AW) = (AW) , (14.10)
Trong do:
(AW) , la s6 ampe vong khi may bién dp khéng tai.
(AW) | 1a s6 ampe vong khi mdy bi¢n dp ¢6 tai
Khi khong tai lue tir hod bang:
(AW) = L,w, _ (14.11)
Khi mdy mdy bién 4p c¢é tai lyc tir hod tiac dung trén mach tir bang tong
vec to lue tir hod e cudn so cip va cudn thit cdp:
(AW) , =Liw + Lw, (14.12)
Thay giid tri cua (AW) va (AW} vilo cong thire (14.10) ta duge:
Lw, =Tw, +L,w, (']4'.13)
Phuong trinh (14.13) goi la phuong trinh can bang luc tir hda,
Chia hat v¢ clia cong thuc (14.13) cho w, va tng dung cong thic (14.3) ta
¢é:

AL R | (14.14)
W, k. _

Qua cong thic trén ta thay khi dong dién I, nho thi I, va I, léch nhau mot
pha gdn biing 130",

Treng may bién ap ¢é tar ngoai tir thong chinh mée vong toan bé mach tir
con ¢o tr thong tan ¢, va ¢, chit yéu di qua khong khi xem hinh 14.3. Nhimg tir

thong tan ndy cam tng ra sudt dién dong tan trong cudn so cdp va cudn thi cip
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H

CJF-N =-] h.ox
Ep3 =-1. L.x;=-3.1,. 2nf. Lpz (14.16)

-jL.2af Ly, (14.15)

Cong suat Ia thong s6 chinh cia mdy bién dp. Trong dé ¢é cdc loal cong
suat sau day;

Cong sudt dién tir: la ¢ong sudt truyén bang dién tr tir cudn sg cdp sang

cudn thi cap:
Pe=Eo I (14.17)

Cong sudl ra cta mdy bién dp bang tich s6 gitta dién dp v dong dién hiéu
dung trong cudn thir cap:

P=U,. L, (14.1%8)

Cong suat vao cua may bién dp bang tich s gitta dién dp va dong dién
hiéu dung cua cudn so cip:

P,=U.1 (14.19)

Cong suat vao luon Juon [6n hon ¢ong suat ra vi nd ¢6 t6n hao niang luong
trong mach tir va trong cudn day.

Ton hao niing Tuong trong may bién dp ¢6 thé phan thanh hai loui; Tén hao
téc dung va ton hao phan khang:

—  Tén hao tic dung bao gébm tén hao phucé va tén hao tir tré trong mach
tir va ton hao tic dung trong cudn day.

—  Tén hao phan khdng bao gém 16n hao do viée tao nén tlr trudng trong
mach 1 va ton hao phan khang trong cuén day.,

Kht mdy bién dp lam viéc vdi phu tai dién tro (thudomg ¢6 trong cac thiét bi
chinh lwu) thi hiéu qua truyén nang luong clia mdy bién dp duge bicu thi bang
hi¢u sudt cia né. Hiéu suat cla mdy bién dp bang ty s6 gifia cong sudt tdc dung
cung ¢dp cho phu til vdi cong sudt tic dung téng do mdy bién dp ticu thu cla
nguon dién:

1)

N=—-—
P+ P+ P,

(14.20)

Hé s6 cong sudt duge xic dinh bang céng thic sau:
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3 PP +P,

cosg, =
' P‘|

(14.2H)

Trong dé.

P: la cong sudt ton hao sat bao gdm tén hao tir tré va t6n hao phuco
|E% Ta cong sudt ton hao trén dién tr& cla cuon day — goi la cong
sudt t6n hao dong.

3. Cac loai bién ap dac biet

Trén day da trinh bay tinh chat chung cta may bién dp mot pha ding dé
bién doi dién dp xoay chiéu. D6 1a nhitng tinh chat ma bat ky mdy bién dp nao
cting plai ¢6 mac dit cong dung ¢6 thé khic nhau.

Tuy nhién trong thyc t& nguoi ta dung nhiéu Ioa_ii may bién ap dac biét,
Nhimng mdy bién dp nay c6 nhiing dic tinh riéng vé qua trinh vat 1y cling nhur vé
ciu tao,

Sau day chung ta s€ nghién cu mot s6 loai mdy bién dp dic biét nhy mdy
bién dp mot pha ¢é nhiéu cudn day, mdy bien dp ba pha, may bién ap tu ngiu
ding d¢ bi¢n d6i dién 4p xoay chiéu va mdy bién 4p ding dé€ bién déi s6 pha.

a) Mdy bién de co nhiéu cuon ddy

Li nhimg may bigh dp cé mot cudn day so ¢dp va nhi¢u cuon day
tha cap dé ¢6 the 1ay ra duge nhiéu cip dién 4p.

Miy bién dp c6 hai cuon thit céip nhu hinh vé (14.4).

l:..
e

{
]
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1 ]\
| E, |/R,
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Khi noi cuon so cdp véi nguon dién xoay chiéu, trong 15i thép ¢é tir thong
moc vong vl i cudn so vi cudn thit cap, do d6 trong cdc cuon diy sé& cam ang
ra sudt dién dong ty 1é thuén véi s6 vong ctia mébi cudn day. Vi the trong ché& do
khong tai mdy bicn dp nhiéu cuén day dé khong cé gi khic véi mity bién 4p hai
cudn day.

Néu noi mot trong hai cudn day dé (vi du cuon hai) véi phu tai thi trong
cudn day do ¢6 dong dién I,.-Dong I, tao nén tlr théng ¢, trong 16i thép.

Dua vio cong thiic (14.9) ta cé thé tim duge dong dién so cap (1)) ,

] a0
(l),= {, (i4.22)
ki"f

Trong dé:

(I;) »: 1a dong dién trong cuédn so cap khi chi ¢é mot cuon
thit cap lam viéc
kr,: 1a he s6 bi¢n dp gilta cudn so cap va cudn thit cip

Néu ndi ci cudn ba v6i phu tdi, thi trong mach tif ¢6 thém tir thong ¢, do

d6 dong dién so cap tang thém mot lugng bang:
i

(II)JI:K[; (14.23)

Vay khi ca hai cuén thir cdp déu lam viéc thi dong dieén trong cudn sa cip
bang:
L=+, (14.24)
Biéu thic trén gid thiét trong trudng hop phu tai clia ca hai cuon day déu 1
dién tro. Néu phu tai cia hai cuon diy khong phai 1a dién trés v hé s6 cong suit
cua ching khdc nhau thi dong dién I, s& bang téng vector clia hai dong (1,), vi

(I]);"

Khi ¢6 dong dién 1, thi tr théng ¢, s& tang lén d€ bl véi tir thong ds+;, do
do6 ur thong tong trong 161 thép khong thay doi.

Néu khéng tinh cong suat tén hao trong mach tir vi trong cudn diy thi

cong sudt cua cudn so cdp bing téng s6 coéng sudt clla cic cudn tha cap.



Can chi y d6i véi may bién 4p nhiéu cuon day ¢é sy anh hudng tan nhau
gitia cdc cudn day thir cap. Khi dong dién cua mot trong cdc cudn day thi cap
bidn doi thi dong dién va sut dp trén cudn diy so cip cling bign déi theo, do dé
dién dp & hai diu cta cac cudn day con lai ciing thay doi.

b) Mdy bién dp ba pha

(6 rat nhiéu méy chinh luvu yéu cdu nguén dién ba pha. B¢ cung cdp dién
ba pha cho cdc thiét bi trén ngudi ta ding may bi¢n dp ba pha dé bién doi dién dp
ba pha ctia nguén dién thanh dién dp ba pha can thiét.

Pé bién doi dien ap ba pha nguoi 1a ¢6 thé ding ba mdy bién dp mot pha-
nhu hinh vé (14.5) hoac bién dp ba pha nhu hinh vé (14.6).

Ll

- @& L
\\i ~ l \\L'\\
N e NN ~ ~

1]

le

[T {1T]
[N
T

Hinh 14.6 Miy bién dp ba pha
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Trong hinh vé& (14.5) , nguoi ta mac dién dp ba pha cta mang dién vio diu
cudn so cap cia moi may bién dp: trong mang dién ba pha déi xing thi dién ap
pha chénh léch nhau 12(°. Néu ba mdy bién thé¢ mat pha hoan toan déi xing thi
dicn dp tén cudn day tha cap cung 1éch than 1207, 100 nén hé théng ba pha dai
xung.

Méi mdy bién 4p mot pha (Hinh 14.5) trong hé thong ba pha lam viéc
giong nhu mdy bién thé mot pha thong thudng. Do dé qua trinh vt 1y trong
nhitng mdy bién d4p dd cling gidong nhu da trinh bay & trén.

Cac cudn day so cap va thi cap caa mdy bién dp mot pha cé thé néi theo
hinh sao nhu hinh vé (14.5) hodc ¢6 thé néi theo hinh tam gidc, hodc ¢6 thé noi
theo cdc 16 hop: sao - tam gidc hodic tam gidc - sao.

Mdy bién dp ba pha nhu hinh v& (14.6): D¢ thdy r6 su chuyén dai tir hinh
v& (14.5}) sang hinh v& (14.6) ta ¢4 thé dung hinh v& (14.7). Trong dé hinh vé
(14.72) biéu thi mach tr cda ba mdy bign dp mot pha, cudp so v cuon thit cla
may bién dp dit canh nhau chi d€ tao nén dudng di cla tir thong clia mdi pha do
d6 co the gop lai thanh mot 161 thép chung. Trong hé thong ba pha d6i xing, tir
thong tong ¢, +dy+dc bang 0, nhu vay khong can phai ¢6 161 thép chung mhu hinh
vE (14.7b).

Neéu rat ngan chicu dai cha 161 sat pha B ta c6 thé bé tri 16i sit ba pha trén

ciing mot mat phang nhu hinh vé (14.7¢).
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- Mady bié&n ap ba pha'cé mét 161 thép clu tao nhe nhing hon midy bién dp ba
pha c6 ba 16i thép riéng biét, nhung ciing ¢é nhuoe diém 13 tir trd clia 16i thép gitta
va 181 thép hai bén khong giéng nhau. TU tré khac nhau dan tGi dong tir hod & pha
gifta v pha hai bén khéc nhau. Cdc dong di¢n tir hod nay ¢6 thé chénh léch nhau
tr 10% dén 15%. Ngudi ta ¢ thé gidm bét su chénh léch nay mot vii % biing
cdch tang uét dién v chiéu cao cua 160 ti. Lam nhu vay dé giam bdt su chénh
téch tir tr& cua céc pha.

Phu tai cia mdy bién 4p ba pha ding trong mach chinh luu thudng bing
nhau. Do d6 ta ¢6 thé tinh riéng méi pha nhw cich tinh mdy bién dp mot pha
c) Mday bién dap tu ngdu

Trong cdc thiét bi dién ngudi ta c¢é dung médy bién dp tu ngdu nhu hinh vé
14.8. Dac diém cla mdy bién 4p tu ngéu 13 giita hai cuon day 6 su lién hé truc
tiep vé dién.

- Hinh 14.8a biéu thi mach dién cia may v ngiu tang dp. -

- B

T WL
AR LN (O, Y
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Hinh 14.8a So dé mdy bién dp ty ngau tang dp

Khi mic cudn day so cdp vao ngudn dién xoay chiéu, trong 161 thép may
bi¢n dp cé tir thong §, tir thong ¢ cam tng ra suat dién dong E, va E, & hai phan

ctaa cudn day. Vi cuén AB vi BC ndi ti€p nhau nén suit dién dong & dau ra cia
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midy bién dp bing t6ng s6 cde sudt dién dong & hai phan cda cuon day (wic la
E,+E,).

Khr n6i vl phu tai trong cuon tha cap c6 dong dién 1, cudn so cip c6
dong dién I,. Nhu ta dd biet dong dién I, va I, léch pha nhau 180° do dé chiing co
chiéu trii nguge nhau. Dong dién trong bo phan chung cua hai cuén day bang

1,- 1,. Dong dién bén thit cdp bang L.

. B
4 /{p
v - a
)
~E, ::'\\C i $
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+ |
~ A

Hinh 14.8b So dé mdy bién dp w ngdu giam dp

- Hinh v& 14.8b biéu thi so dé ca mdy bién dp tu ngiu giam ap

Trong hinh v& ta thay cudn day thit cdp AC la mot phan cha cudn day so
cap AB. Khi khong tai trong cudn day AC cé suat dién dong cam ung E,, trong
cudn day AB c¢6 suat dién dong cam tng E,. Suat dién dong cam tng cé thé xdc
dinh theo cong thite (14.3). Tuong tr nhu trén ta biéu thi dong dién do mang dién
cung cip vap la I, va dong dién tiéu thu trong phu tai fa I,. Dong dién chay trén
phan chung cua hai cuén day 1a I,- 1.

Miy bién dp tr ngiu c6 wu diém i kich thude va trong luong nhd hon may
bign dp thong thuong khi ¢é ¢ling cong suit, nhung cé nhuge diém la khong cé su

cach ly gitta dien 4p so cap va dién dp thit cdp, néu ¢6 su cd vé dién s& din dén



hién tuong dan dién truc tép gitra dién ap so cip va dién dp thi cdp gay nguy
hicm,

Vi vay mdy bién ap tw ngau chi ing dung trong trudng hop hé s6 bién ap
khéng 16n 1am (k, = 0, 5 =+ 2).

d) Cuon cam xoay chiéu

PE o nén cam khing trong dién xouy chiéu ngudi ta ding cudn diy ¢é
101 sat goi fa cudn phin khing hay cudn cam.

Cudn cam xoay chiéu ding trong cdce thiét bi chinh luu thudng mac véi cic
phan ti khac trong mach nhw: dién g, dién cam, dién dung.

Ciu tao cha cudn cim xoay chiéu gdm ¢6 161 sit v cudn day nhu hinh vé
14.9a

9
_______ ¥ ...
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— ' . a—
N ; ——_ "}
T AN P :
B N v E
) :‘ i :I E - L’!m;_ln;_{ l‘;'k H S
1 % . !
Hinh [4.9a Cuon cam xoay chiéu Hinh 14.9b So d6 cich mic mach

Nguyén ly lam viée elha cudén cam xoay chiéu mac noi 1iép véi dién trd nhu
hinh v& (14.9h).

Khi cho dién dp xoay chiéu vao hai ddu mach dién, trong mach ¢ dong

dién 1 chay qua.
Dong dién T ¢o thé xac dinh tr cong thite sau:
LJIm;m;.- = lJS + IRpl ( 1425)

Dong dien chay qua cudén cam sinh ra tr thong ¢ trong mach tlr va cim
ung ra sudt dign dong cam dng E trong cudon day. Vi ban than cuon day ¢d dién

trer nén khi dong dién chay qua s€ giy nén mét sut 4p bang Ir.
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Dua vao dinh luat can bang th¢ dién dong, dién dp & hai ddu cudn cam

bang tong vector cta E v I

Ug=-(E —1In) (14.26)

Qua d6 ta thdy rang qud trinh vat Iy trong cuon cam ciing tuong tu nhu qua
trinh vat 1y trong may bién ap.

Tuy nhién, cling ¢6 su khdc nhau 14 tr thong trong 161 sat cla may bién ap
do dong dién tir hod sinh ra. Dong dién nay chi phu thuoc vio di¢n 4p cua mang
dién, khong phu thudc vao phu tai; con tir théng trong 131 sat clia cudén cam do
dong dién phu tdi sinh ra. Dong di¢n ndy khéng nhiing phu thude vao dién dp cia
mang dién ma con phu thudc vao phu tai.

Thong s6 chinh ctia cuén cam xoay chiéu 14 dién cam.

e) Cuén cdm loc phing.

Cuon cdm loc phang c6 tic dung 1am giam gon séng trong mach chinh
luru dien dp. Cuén cam loc phang gom 161 sat v cudn day. Cuon day miic nai t&p
vGi tai va ¢é dong dién chinh luu chay qua.

D31 véi bat ky mach dién chinh luu nao, dong dién nay clng mang tinh
chat xung. N6 1a tap hop cta thanh phén mot chiéu va nhiing thanh phan xoay
chiéu hinh sin ¢6 tin s6 khdc nhau. Cic thanh phian xoay chi¢u ndy tin sé cang

cao thi btén do cing nho.

14.3 MACH CHINH LUU

Céc phan 1 tich cue dung dé chinh Tuu la cdc phéan tir ¢6 dac tuyén volt -
ampe khong déi xitng sao cho dong dién qua né chi di theo mot chiéu. Ngudi ta
thuong dung chinh luu Silic, d€ c6 cOng suat nho hoic trung binh ciing ¢6 thé
ding chinh luu Selen. Dé ¢6 cong suit ra 1én (> 100W) va ¢é thé diéu chinh muc
dién dp ra tuy ¥, ngudi ta ding thyristor dé chinh luu,

Cidc so do chinh Juu 1a so dé chinh luu nita song, so dé chinh luu toan
song, trong d6 so dé ciu la 0 dé ¢6 uu diém hon ca. So dé boi 4p chi duoc dung
trong trudng hop dac biét, vi dy ding d¢ tao dién dp cao vdi dong cung cap bé
(UA).
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Mach chinh luu phai 6 hieuw sudt (ty s6 ¢ong sudl v coéng suat hit ich o
diu vioy cao, it phu thuoe vio tai va do gon séng cua dién dp ra nho.

Chon didt chink luu phat guan tam dén cac thong s6 sau day: dong trung
binh, dong cuc dai, dién dp nguge va dong dién moi truong. Neéu bién do dign dp
vilo di 16n thi ¢d thé coi dac tuyén cua diot la mot truomg gip khic. Trong cac
mach chinh lea didu Kién nay luon ludn thoa min. '

1 Mach chinh luu nua séng

rdinl [l

SN
?

Hinh 14.10 So dé mach dién nin nira séng va so d6 tuong duong

Gia thiet dien dp xoay chidu trén cuon thit cap bién dp: uyy = Uy sinw t. Ta
co dong dién chay trong cudn thir cip:

frapsiner—{.,

b= kR ' (14.27)
Vi, =0kh u, <l _ {14.2%)
Trong cdc bicu thie vén U 1a dign dp ngudng cua diot; R 14 ndi urd cua
mach thd cip R, =R, + I
LI!E] _L}.’”
Tir (14.27) suy ra bien do dong thitcap: I, = g +R, (14.29)

Ll
Tri TB clia dong chinh fuu khi Uy = 0,1, =Ty = 7 jizcz‘(r.r)r) =1,/ 11 (14.30)

Do dé do thi thoi gian dién 4p ra wén tdi u, = LR, ¢ dang giong do thi thoi
gian ¢t ih. Tri trung binh dai s6 ctandu, =U =i R =(, /MR, = L,/ Il
(14.31). '

Quan hé ndy cho biét st phu thude cia dién dp ra vao tai; kb dong qua tai

i, ting thi sut dp trén R, tang, do dé dién dp ra trén tdi gidm,
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2. anh hudng cua dié¢n dung tai dén cong suit ctia bo chinh luu

Troug mach chinh luu nla séng dién dp ra (di 1a mot diy xung hinh sin.
D¢ cung ¢dp cho cdc thiét bi dién 1, yéu cau dién dp ra clia bo chinh lwu ii dién
dp mét chicu tuong d6i bang phang. Mudn vay, phai mic song song véi tai o

di¢n C, (hinh 14.11).

Khi diot thong thi C, nap va tich trlt nang luong, khi diét ngat thi ¢ phong

dicn qua R, Bang ¢ich dé ed the giam do gon song coa dién dp ra (hinh 14,11,

N . U, Co Khang ¢ tu C,
A1 C N
i | | LU‘- R m Lo /
. | . \ ; 1
* h 4 A IS

Hinh 14.11 Anh hudng cia dién dung 1¢i cong tic ciia bo chinh luu
Khi dién tr6 1ai R, 16n thi C, ¢6 thé duge nap t6i gid tri dinh cia dién ap
xoay chicu, di¢n dp ra trung binh tang lén gép hai lan, suy ra dién 4p nauge dat
len didt tang [en hai 1an. Vay trong truong hop much <6 thém dién dung i thi
dien dp nguge dit én diot 1 16n gidp dol so vai truong hop khong ¢é O,
Neu R, khong I6n qud, thi trong mdi chu ky w C, phéng dicn 1ao ra mot
lwgng bien doi dién dp rén tdi: AU, = —— =uT/(R, C,
Cong sl ton hao rong diot:
,
Py =1, Uy,
Khi mai dong mach, tu C, chua duge nap. nén dong qua diot 1dn nhit,
bé cho khong vuot qud gid tri cue dai cho phép clia domg qua diot khi R,,
nho. ¢o the mic thém modt dién tré han dong néi GEp vaéi diot.
3. Mach chinh luu toan song
Bac diém ¢t mach chinh luu toan séng 1a vong ca hai nita chu Ky clia
dicn dp xoay chicu déu ¢é dong dien chay qua tai. C6 hai logi so do chinh luu

toan song so dé can bing v so dé ci.
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So dé chinh Juu can bing 13 hai so d6 chinh luu nifa séng mic song song
cé tai chung. Tuong tu nhu so dé chinh luu nia séng, khi U, = 0va C,=0 ta suy
ra:

IZ —_ IZU — 2 [ 3 /1—1 VE.]. URU = IZURI = Ile / 2.

Khi tinh todn theo can luu y Ld bien do dién dp xoay chiéu khong tai.
Trén mot nira cudn thit cap va ry,, ciing nhu R, 1a dién trd trong cua mot diot va
mot nira cuén thif cap. Tri trung binh dai s& cha dién 4p ra khi C, = ( tang gap doi
s0 v&i so dé chinh luu ntra séng. Dién dp nguoc cuc dai dat 1én diot bang khoang
20,

o B
—n m).‘
= oM
<—>
L ]

Hinh 14.12 Mach chinh Juu toan séng (so dé can bang va so do ciu)

[ e g
Ly o Khong Co

Hinh 14.13 Dé thi biéu dién dap ra sau mach tich séng

So d6 ciu ding trong trudng hop dién dp xoay chi¢u tuong doi tén. So do
chinh fuu cau wu viét hon sg d6 can bang & chéd cudn thir cap duge st dung toan
bé trong hai nira chu k¥ dién dp vio viv dién ap nguoe dat 1én diot trong truong
hop niy chi biang mot nira dién dp nguge dat 1én trong so dé can bang. Pién ap ra
cuc dai khi khong tai: Nghia 13 nhd hon chit it so véi dién dp trong so do c¢an

bang, vi & day ¢6 hai diét mic ndi tiép.
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Trong so d6 cau, néu n6i ddt diém giita bién dp vi mic thém tai (hinh 14.14) ta ¢6
mach chinh fwu ¢é dién 4p ra hat cue tinh.

4. Mach chinh

lun

kieu boi ap Bicn
dp U
Mach boi dp duge ding _DI' ' l *
trong cac truong hop dac bigt, R, I:I:l —
) L ° c
vi du khi yéu cau dién dp ra {
cao ma dong tiéu thu lai nho Q ——
(cd pA). Neu ding mot ting ¢l o=

hih 14.15) thi.dién ap mot \ .
( ) LAap me Hinh 14.14 So d6 mach chinh luu tao dien dp

hai cue tinh
dinh cla dién dp xoay chiéu & dau vio, vi C, v O, duoc nap 161 eid tri dinh ena
H | 2 b . = .

chicu & ddu ra gap doi ti s6

déu vao qua D, va D, trong hai nita chu ky am va duong. Trén hinh 14.6 trong
nra chu ky duong cta dién dp U, C, duge nap dén tri s6 gén bang gid tri dinh U,

D,
N

* L _
Bicn L. J/ —
| - . .
U, L ap I ¢

13,

|/
N

Hinh 14.15 So d6 mach nan boi dp (mot tang)

thong qua Dy Trong nira chu ky tiép theo C, dugc nap thong qua D, theo chiéu
nhu trén hinh vé& sao cho sau vaichu ky cia dién dp xoay chiéu méi tu dién dugc
Nap LGi tri so dinh u,. Néu ¢6 n tdng nhu vay thi dien dp ra tai Uy, < 2nl],, thuong

chonn < 10,

14.4 MACH L.OC

Mach loc ditng dé loc dign dp sau khi nan, tao ra dién dp bing phing hon.
Mach loc ¢6 1he diing mach lgc dién dung, dién cim hoac hén hop céc linh kién
R. Chay cdc linh kién 1, C va méc theo kiéu hinh 11 hay hinh . Cdc dai luong

dic trung cho mach loc 1a he s6 loc G (ti 6 giita do gon sén g & dau vio va do
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gon séng ¢ dau ra). Hé s6 loc cang cao thi chat lwgng mach loc cang cao va

nguge lal
1. Mach lgc dién dung

a) Cdu triic mach dién U. 4

P
.

Usa

=
=
0
N
A1
=
c
=

4

T, T, TI,Ts Tq

Hinh 14.16 So d6 nguyén ly - dang séng vio va ra cua mach loe dién dung

by Nguyén ly lam viéc

Né&u bo qua su anh hudng cua van chinh Juu va dién tro tinh cua cudn tha
clp bién dp ngudn thi 6 nlta chu ky duong van D duge phan cuc thuan nén thong,
tu C, sé& duge nap dién dén gid tri U= U,. Sang nira chu k¥ am van D phéan cuc
nguoe nén tar, ty €, s€ phong dién qua Rt tao thanh mach kin.

Sau day ta xét cu thé hon qua mach chinh luu mot pha nira chu ky

O nira chu ky duong (dién the diém A duong, B am) van D phan cuc thuan
nén thong ¢d dong I, qua van va lic d6 tu C s€ dugc nap diéntir 0 = T, e T, +
T. dong I, ¢6 xu thé giam 1r max + 0, khi d6 1y C, bat ddu phéng dién,

Sang nita chu k¥ am, van D phan cuc nguoe nén (at, w T, = T tw C tiép
tuc phong dién qua Rt dé khép kin mach.

Tie T, + T, dién ap U, déi chiéu sang nira chu ky duong tié€p theo, van D
duoc phan cue thuan lai ¢é dong I, qua van, nhung dong I, nay con nho hon dong

dién phéng cha tu C; vi vay tu C; vin phéng dién qua tai R,
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Tir thasi diém T, + T dong 1, qua van Ién hon dong dién phong clia tu nén
tu € lai duge nap di¢n va dat dén gia (i max cta dong 1.

Quad trinh ¢t ti€p dién nhu viy o cdce chu k¥ sau ta duoce dang séng dién ap
ra la dudng - - - trén dé thi, Pién dp U, chinh la dién dp ra U, 18y tén tai R,

c) Pdc diem

- Dong nap ban diu rat 16n nit ngan thai gian dong dién qua van.

- Pbién ap nguoce lan, |

- Bién dp Uy, sau tu loc van con gon séng lan.

- Khi tai tieu thy ho mach (khi tit mdy), dién dp trén w tang lén dén Ug =
Uspx ©6 kha niing ddnh hong tu va ¢6 thé gay nguy hiém cho ngudi. Dé tranh
nguy hiém nay ngudi ta thudng méc song song véi tu C, mot dién tré phu dé lam
duong thodt dién tich cho tu khi tat may.

2. Mach loc dién cam

a) Cdu tric mach dién

’UUG‘ .

Hinh 14.17 So do nguyén ly - dang s6ng vio vit ra ctia mach loc dién
cam
b) Nguyén Iy lam viéc
Theo dinh Tudt Lenxo ta bi¢t tinh chat cda dien cam 1& dong dién cam mg
trong mich kin bao gio cing ¢é chiéu sao cho tr théng do né sinh ra luon Dion
chong lai sir bién thién cua tr thong ngoai sinh ra né. Mach nay tng dung tinh
chdt d6, mat khdc ta cling biét tré khdng X, cta dién cam tang khi tan s6 qua dién

cam tang vi



X, =220l (12> X, 7

/

Khi dién dp nan ra [d nhitng xung duong lién tuc, cde xung dién niy ¢6 gid
tri tang giam tde that khi cace xung dién nay qua dién cam thi dudi tic dung cua
dong dién tu cam, dong dién qua cudn cam ting 1én thi cuén cam sinh ra mot w
thong chéng lai sy tang lam cho dong dién nay ting cham lai. Nguge lar dong
dién gua cuén cam giam thi cudn cam ciling sinh ra mot tir thong chong lai su
giam lam cho dong dién nay lai ting En. Dién cam cang [6n thi téc dé bién doi
cla dong dién qua né cang cham vi nhu vily dién 4p ra cang bang phang hon.

Ta ciling ¢6 the giai thich tdc dung cla cudn cam nhur sau: cudn ¢am ¢é tro
khing rit 16n d6i v6i thanh phan xoay chiéu nén phan [6n thanh phin xoay chiéu
sut 4p trén cudn cam chi con phan nhd ra tdi, con ddi véi thanh phan mot chiéu
thi trd khang lai nho nén qua duge vacha rén Rt

¢) Pdc diem

- Cé su wré pha do tic dung cia cudn cam nén dong dién qua van tang
glam o tir,

- Dién dp Uy, sau loe van con gon song lén.

- Dién ap nguge nho.

Nh¢n xér: Néu dung riéng bo loc thuan dung thi tu dién phai ¢6 dién dung
16n, néu 16n qua thi khi mdi déng dién vao mach dong dién s&€ qud 16n ¢d thé [am
hong van. Néu dung riéng bo loc dién cam thi cudn cam phai Idn c¢ong kénh vé
khai lugng va trong hyong vi thé ngudi ta thuong ding hén hop LC hoge RC.

3. Mach loc RC

Mach loc RC 12 mot mach loc thong thap. He s8 loc G ¢6 thé duge tinh
nhir sau:

1 1
A, = A - :
R-{- J(!J'(
Jeo
AL ——
-G = ‘%‘;‘— = VPR +1 = oCR
S

Trong d6é C. R la gia tnn linh kién trong mach loz, o la tan s6 dién dp dat

viio mach Toc. Cin ctr vio bicu thiic cua he 6 loc ta thay hé so loc ty ¢ thuan
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véi tan s6 cong tdc clia mach loc suy o—I{ }—+—o

ra doi véi cic thanh phan hi cla tin R

I v A ar ~ o ~ a l‘j A £ [JR'.I
hi¢u (c6 tan 56 cao) s€ c¢d hé s6 loc -—C
cao tite Fa b1 nén 16n hon so véi thanh o o

phin co ban, Khi chon R tang 1én thi
Hinh 14.18 Mach loc RC trong b6 chinh

hé¢ s6 loc tang lén tuy nhién khong het

duge chon R qua 16n vi khi dé noi
trong cua mach chinh luu ting 1én suy ra ton hao wén mach chinh luu ting lén.

4. Mach loc LC

Mach loc LC ¢6 cau tric tuong tw nhu mach loc RC nhung ¢6 hicu suat
cao hon va dién dp ra it phuc thude vao tai hon (dién ap ra hau nhu dat & trén tu
dien C wre 1a trén tdi), vi dién trd ctia cudn cam rat nhd, tuy nhién ¢é nhuge diém
1 cudén cam thuong ¢6 kich thuge 16n do do cong kénh vi vay mach loe nay it

duoc dung trong cic mach loc chinh e,

Heé s6 loc G duoc tinh nhu sau: Ot LT o
L
— (-‘ {'JR:t
AL . J - ..
= NG = e L L Vik
AL, o .

Hinh 14.88Much loc LC trong
b6 chinh luu

145 ON AP

Cdc mach 6n dinh ¢6 nhiém vu gilt cho dién 4p ra hoic dong dién ra cha
mot thiet bi cung cap khéng d6i khi dién dp vao thay déi. Thong thuomg cée mach
on dinh ¢4 e dung gidm B va gidm tap am do dé ding mach én dinh ¢6 thé aiam
nho kich thude cua thiét bi cung ¢ip nho i€t kicm duge cic tu dién v dién cam
loc.

1. Mach on ap dung diot Zener
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Ciae mach chinh luu chi st dung  tu Joc C khong ¢6 tinh chat én ip mot

chiéu, vi tré khdng d6i voi thanh phian mot chi¢u cua tu ral ién,

Trong truong hop nay dung didt Zener ¢o ot hon.

&
» .

Hinh 14.20 Mach ¢n dp diing didt Zener (mot khau vahai khau)

Ngoai ra ding diot Zener ¢é 1gi hon dung cic khau loc di xét. vi dién 1
trong clia mach nho bing dién wrd dong r, cta didt Zener, Cac diot Zener ¢6 LU,
= 8 V thudng cé dién tr&d dong r, nhd nhat nghia 14 ching 6n dp 16t nhat. Cic diot
¢6 U, < 8V thi 1, rat I16n. hiéu qua én dp khoéng cao. Vi thé khi cin 6n dinh dién
ap 16n nén chon nhiéu diot ¢6 U,= 8V mac néi ti€p hon I chon mat diot véi U,
I6n. So d6 nguyén ly cla mach 6n dp diing dist Zener duge bicu dién trén hinh
14.20 Theo so dé d6 U, = U, véi U, 1a dién dp Zener. DE én 4p t6t hon ¢6 the
diing nhiéu khau. Mach én 4p loai nity chi duge ding theo yéu ciu cong sudt ra
nho. vi hidu suit cia nd thap (n = 50%) va cong suat ton hao (rén R var, 1dn.

2. Mach on ap dung diot Zener va tranzitor

Mach 6n ap chi ding diot Zener di xét trong muc trude  thuong ¢d cong

L ]

) SRV R N
R . R
U, Ly U
L ' U,
S N
U,_\LZS\ U.MS\ b
N ‘ /
Hinh 14.21 So dd on dp ding dict Zener vid Tranzitor
sudit 16n hao khd 16n: Py, = 1, Khi yéu ciu dong ra tai 16n. phai chon diot ¢6

dong {én. Ding didt Zener chi thich hop vor cie bo chinh lun cong suit nho. €6
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thé ditng cdc mach 6n dp Zener ¢6 tang ra 13 mot mach lap emito dé én 4p cho
cdac mach chinh luu cong suét 16n (dung diot Zener va Tranzitor).

Trong so d6 14.24diot Zener duge ndi v&i tai qua mot mach emiter. Do
cich mac nay. nén dong qua diot Zener 13 [;; = /B, nho6 hon dong qua tai B. lan
(By [a hé s6 khuéch dai dong dién mot chiéu tranzistor khi mic emito chung).
Nguyén li hoat dgng ctia mach nhu sau: Khi ¢6 su thay doi dién ap dau vao dan -
tGi su thay doi dién ap dau ra, su thay déi; dién dp diu ra dan t(’fi-Ul,t.cfla Tranzitor
thay doi. din 16i dong qua den thay ddi suy ra tut dp trén Tranzitor thay doi theo
bt lar su thang gidng dién dp dau ra tie [a lam cho dién dp diu ra 6n dinh. Vi du
dién dp ra tang lén dan dén Uy, gidam, dan dén dong i giam suy ra tut dp trén
tranzitor tang do d6 dién dp ra giam xudng (¢4 xu hudng giam vé gid tri ban dau).

3. Mach én ap ¢6 hoi tiép

D¢ thod man cic yéu

4

Phén 1

ciu cao hon vé mat 6n 4p, on Dién ipmot | - diéu khicn u
. ] chi¢u chua én
dong cling nhu céng suit ra, _ dinh

3

ngudi ta ding cdc mach 6n

dinh ¢é hdi tiép. Nguyén tic Khuéech dai

lam vice cli cdc so d6 on dinh I

¢6 hoi 1iep duge bidu dién trén

hinh 14.82Trong mach nay, Nguén Bo so
Chllfill sianh

mot phin dién dp (dong dién)

A duge dua vé so sidnh voil mo . A L A
fa duge dua ve so sdnh véi mot Hinh 14.22 Su d6 khoi mach 6n dp ¢6 hédi tép
£1d tri chuan. Két qua so sinh
duge khuéch dai 1én v dua dén phan 1r diéu khién, Phin 1 didu khién thay ddi
tham 36 Jam cho dién ap (dong dién) ra trén ndé thay doi theo xu hudng tiém can
dan dén gid tri chuan.,

Céc sor do on dinh ¢6 hoi ticp duge chia thimh hai loai co ban: 6n dinh
song song vit 6n dinh néi iép.

4. Cac so do on ap ¢6 hoi tiép dang don gian

Trén hinh 14.23 14 hai so do ¢6 hoi tiép dang don gidn. Trong so d6 T, 14
phin tr di¢u khicn dong thai lim nhi¢m vy khuéeh dai cong sudt, T, vira 13 phan

t khuech dan vt mang tinh chat phan W0 so sdanly, dudge mie theo kicu entiter
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chung ¢6 hoi tidp am  dong dién nho r,. Khi U, giam thi qua bo phan dp R, R,
dién dp bazo Ty: Uy, = U, + Upgg, cling giam vi U, khong déi, nén Ugg, giam theo
lam cho Uy, tang, do dé Uy, tang va U, tang (¢6 xu hudng ting vé gid tri ban
dau). Nhu vay nhe vong hoi tigp, dién dp ra U, duge 6n dinh, & hinh v& thir hai so
do mach 6un dp dimg khuéeh dai thuiit todan. Nguyén 1y hoat dong phan tich tuong

tr nhu so dé thit nhit. Cac so dé on dp kicu dang hoi tiép thuong ding trong céc

may thu thanh v thu hinh doi i

Uy

L

L ]

Hinh 14.23 So d6 mach on dp ¢6 hdi tiép dong tranzitor va thuat 10dn
5. Vi mach on ap
Trong thuc & ¢é thé thay thé todn bo mach 6n ap hay thay thé mot phéan
mach 6n dp bing mot mach t6 hop tuyén tinh got 1a vi mach én 4p (doc tai licu
tham khao), ding vi mach 6n dp ¢6 lgi [ do on dinh cao, tiét kiem duge dién tich
mach, lap rip don gidn,

6. On ap xung

On dp xung thudng dung cdc phin tr khod vi du trystor. Khi ma, phan ur
khod dén nang luong tir nguén vio dén mot phin tr tich luy nang lugng (thudng
Ja cudn cam vi tu dién). Trong thoi gian phin tir khod ngat thi phian ti tich luy
cung ciap ning luong cho mach sao cho trén tar tudn leon ¢o dién dap ra.

Tan s6 dong md cha cdc phan tr khod thudng ndm trong pham vi (16 -
50) kHz dé tranh nhidu am thanh. Trong khu vuc tén $6 ndy diing cudn cam ¢é 16i
ferit 1a thich hop. Tan s6 cang cao thi phan it tich lu§ nang luong cang ¢6 kich

thude nho. nhung hi¢u sudt gidm do ton hao trong thot gian dong ma tang.
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On ap xung cho hiéu sudt cao vi ¢6 dii 6n dinh dién ap rong, nhung tée do
dicu khi¢n thap. dién dp ra cd do gon song 16n, Cic so dé 6n dp xung thudmg
duge dung trong mét s6 loai may thu hinh,

7. On ap dai rong

Cdc mach 6n ap dai :'(f)ﬂg Ja cdc mach ¢6 thé 6n dp duge dién dp ra rit ot
trong khi dién dp vio thay doi trong mot pham vi rong. Cic mach on dip dai rong
dimg cac mach tao dao dong theo ki€u da hai hay ghép bign dp. Cic mach on dp
dai rong duge tng dung lam cdc mach 6n dp trong hau hét céc thigt bi dién tu
chat luong cao nhu mdy thu hinh, may ghi hinh, may tinh...

Nguyén tac 6n dinh clia loai mych én dp nay 12 trich mot phin sy thay déi

on on
Mt dp ra ] —]\ — .
trung binh J S

off ' off

Hinh 14.24 Dien dp ra thay doi theo do rong xung & déu ra
di¢n dp ¢ diu ra bién déi thainh mac d4p mot chiéu bién déi cham dé didu chinh lai
do rong xung duo dong suy ra diéu chinh lai mic dp ra (hinh 14.25)

So dé 14.25 1a .

B o Y . C.hB = . \{ =B+ (D:l dl'])
so do khoi cua bo on dp {Chua O“)J_ switching J_
ngit mo dung dao dong I T T

du hau. Phan ta ngat mo Amplifier

12 $O ngdt mé cong suit

sampling

ton. Su thay doi dién dp

o dau ra duoc trich mét

|

‘ o 1 1%
phan dem so sdnh véi

dién dp chuan lay tu
mach RFF dé tao thanh

sal so tai mach Error.

FBP

RFF Errordet |,

¥

¢ "‘: '..’ . 23 - Py - ‘: -1 ~ - -
K&t qua so sanh Hinh 14.25 B6 on dp ngat mo dung dao dong da hii
duoc khuéch dai va lam
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tin hicu didu khién s6 cong sudl, 1 dé diéu khién lai thoi gian déng md cua 0

B BLOCKING — .
SE (" > (i }
{Chura dn) | _ (¢ =t J_ I[ i On
- | =
T
PO -
J\__ AMP - ___E _
[‘Bp % i
L
I
REFE i Error P

Hinh 14.26 Bo on dp ngit md ding duo déng nghet

comg sudt. PE mach én dap lam vige on dinh ngudi ta khong che tin 0 dao dong
hang tan s¢ xung dong.

So dd 14.26 1 so dé khai mach on dp ngudn ding dao dong nghel. So do
dimg phitn (r ngat mad 14 so cong sult Ton hay dat chung trong [C dao dong, s
thay doi dien dp & daw ra cing duge trich mot phan nho mach 1ay mau sau do
duge so sinh vai dién dap chuan (RFF) d¢ o ra dicn ap sal sé nhd mach o 16
Lrror. Két qua so sianh duoe khuéch dai nho mach khuéeh dai mot chicu DC. Tin
hiéu 161 sau khi duge khuéch dai ¢ tac dung di¢u khién thdi gian ngat mo cla 50
cong sudt, tr do diéu chinh lai do romg xung v tic dicu chinh lai dicn dp ra sao
cho on dinh. P& mach lam vice on dinh ngudi ta khong ¢hé tan s dao dong bing

1N ~6 xung dong,



14.6 GIOI THIEU MOT SO MACH PIEN NGUON TRONG THUC

1. Mach on dp ding trong miy tang am.

H 1061 IR 6W-R. Rt
- 1 -

T -

2300 | |
ch | ‘_"'—K.IJ'-I()S-I [ IiH D IK D (K

1

T mach D468-2
chinh Hpk]
Tt 1 I
J P |
4iufF = K7 ’1:'3}(3

7

1

Hinh 14.27 Much én dp ding Transistor va op - Amp

e

VAN N
1

S do 1427 Ta mach 6n dp cong sudl 1on dimg tranzistor v khuéch dai
thudt todn  thuong duge su dung trong cde bo ngudn cla mdy tang am. Cau tric
mach bao gém:

Phan nr khuéch dai cong sudt 16n H1061, phan (i iy mau 13 cic dién 1rd
FK va chiét dp diéu chinh 2K, phén tr tgo dién dp chudn diot Zene. phin
khucch dai sai 1¢ch Transistor D468-2, phan tir so sinh IC Op — Amp loai HA
1741, phan tr bao vé D468-1vi dién trd cong suat.

Nguytn Iy hoat dong nhu sau: Gia st khi di¢n dp vio thay déi. trong
khodng thoi gian ngan digén dp ra thay déi. Di¢n dp trén phan tit ldy méu thay déi
lam cho dién dp chan 2 cia 1C thay déi (tang 1én hay gidm di). Dicn dp nay so
sanh vt dién dp chuan ¢ chan 3 o ra mét sai $6. Sai 6 nay duoe [C khudch
dut va dua tdi dau ra. Dién dp & dau ra IC duge dua 161 D468 - 2 lam cho ¢hé do

finh thay d6i dan t6i dién dp lay ra & chan E vit dua vao H1061 thay déi dan dén
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ddng qua né thay déi suy ra dién dp ha trén dién rd Rey, thay doi bit jai su thang
gidng dién dp & dau ra. Muén diéu chinh mde dién dp ra ta thay doi chiét ap 2K.

Hinh 14.28 la so d6 mach ngudn tao dién doi xing dung cho may ting am
coéng sudt 1én. Mach dién bao gém:

Mach chinh luu ciu dimg bién 4p. Mach loc sau nan C,, C,. 1C 6n dp ¢6

Ba néan cdu

1C 7820
20V
C o i 2y
—_ 2
Bién dp _ OV
| C3 o= —Ca
O .
208
iC 7920

Hinh 14.28 Bo ngu6n mot chiéu déi xitng dung trong tang am cong suét 1én

dién dp dau ra 1a 20V va -20V, 6n dp thuong dung IC LM ho 78xx vi 79xx.
Mach 6n dp dung IC ¢6 dii bién thien dién dp vao réng, ¢6 do on dinh dién dp ra

tot. Bo ngudn ¢d két cdu don gian gon nhe, dé dang lap rdp va st dung,



2. Mach nguén dung trong Radio Cassecster

o Chan 5
Chinh luu ciu C 303
P { (Nguén 12V cho mé Ic.%_!_
L1
110V R364
+ AL‘; \__— 43 ? \_,
' R363 -
220y ~ R 365 (Cap cho IC
AC - 301. 302
20{)pF T — 1
5, I C361
| Ben D A o
hio /‘/ —_ Wi
ngudn ‘ 36 D303

Hinh 14.29 B6 ngudn Radio Cassecster Sony CES 10655

| Ciu chi 5A
5
T
+ D :; 100
AN 1 IS
o D7
4700uF . 100

Hinh 14.30 Bé nguén mdy ghi am National
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So do 14.29 14 mach ngudn dung cho radio cassetster (irich so do mach
dien mdy Radio cassetster Sony CES 1065S5)]1 Mach dién bao gom miot bién dp
nguén ¢é thé ding vdi céc ngudn dien*110V va 220V, mach bdo sdng ding dist
phidt quang, mach nan ciu ding 4 diét, mach loc sau nan dung tu 2200uF, mach
on ap dung Tranzitor. Nguyén 1y hoat dong cla mach 6n ap la ¢é dinh dién ap
chin B cta dén cong sudt ba cue nho nguon chudur 18y tr chan 5 1C 303, khi ¢o
su thay doi dién dp dau vio din dén su thay d6i dign dp dau ra (dién dp 5,7V) thi
su thay déi nay duoce so sanh véi dién dp mau trén didt 6n dp tir dé 1ao thanh sur
sai léch va lam cho ché do cua deén cong suat thay doi suy ra dong qua dén thay
doi suy ra dién ap it wrén den thay déi bu lai sy thang gidng dién dp o dau ra,

Hinh 14,30 1d so do mach nguon mdy ghi am hi¢u National, Mach ngudn
hao gom: Bién dp ngudn ¢6 thé lam vice véi dién dp xoay chicu 110V vit 220V,
bo nan dién kidu ciu, mach loc sau nan 1w 4700uF vd mach 6n dp dung
Tranzitor. Dac biét mach nguén ¢6 chuyén mach ding dé chuyén tir ché do dung
dién ludi sang ché do ding nguon ac qui. Cac tu, 01 ¢6 tac dung bao vé cdc diot,
D; ¢6 tic dung ngat ngudén ac qui khi mic nguge cue, Dy ¢6 tde dung chong dong
nguge W may vio nguon, tu, 100 va dién cam L tao thanh mach loc ¢é tdc dung
foc nhiéu, tu €, ¢6 tic dung khi hién tuong e kich cia dén, D, ¢6 tiac dung on dp
gidn tiép chan B, cic dién g 820 v 330 dung dé xdc dinh che do mot chicu.

Nguyén 1§ hoat dong ctia mach 6n &p nhu saw: khi ¢6 su thay déi dién ap
nguon dan dén su thay déi dién dp 6 ddu ra mach 6n ap thi dién dp sai léch duge
s0 sidnh véi dién 4p clia chan B clia dén tao thanh sai s6 diéu khién lai dong qua
den, din dén dién dp tut teén d2n thay doi bu lai su thing gidng dién d&p & diu ra
cua mach on dp

3. Mach nguon diing trong maiy thu hinh

So d6 hinh 14.31 {2 mach dién nguén diung trong mdy thu hinh mau
DAWOO-1649.
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Hinh 14.31 So do mach dién nguon miy thu kinh man DAWOO 1649

Mich nguon cha mdy thu hinh miu DAWOO bao gém ¢ic phan mach;
*

Mach nan dang mach nan kidu ciu o6 dién trg nhict bio vé RRO|
Mach loc dign dp sau nin [ w hod €805

o Mach on dp dimg dao déng nghet. Mach dao dong nghet v mot so
mach dien phu duge dat trong 1C STRS0103. IC30103 1 IC vira tae dao dong vira
khugch dur cong sudt, 1dy mau va so sdnh.

. Bien dp duo dong gom ba cuon day: caon IF 13 cuon thi cip dimg
de nan loe lay dicn dp ngudn on dp 3V, cudong AB G cudn so edp (cudn dao
dong) . cuon CE Ta cudn teo héi tiep duong de duy 161 dao dong

»

D806, €831, DRO7. €826, C8O2 tao thimh mych dao dong nghet

D813, D&16 bao vé dién dp U,

cua den cong suit trong 1C Khong
vt quit dién dp danh dinh



. DRO%. R804 dan xung dong dua vé khong ché tin s6 dao dong cua
mach nguon.

Neuyén ly hoat dong nhu sau: Khi ¢6 su thay doi dién dp & dau vio AC
dan 161 dien dp 103V bi thay ddi. Su thay d6i dién dp ra duoc trich mot phan dua
vio chin B dén T3 so sdnh véi dién dp chuian do diét 6n dp tao ra, két qua tao
thanh mot dién dp 16i va dién dp 161 ndy duoe Khuéeh dai va dua 161 den cong suat
T1 dé diéu chinh lai d6 rong clia xung dao dong, lam cho dién dp déu ra 6n dinh

(dién ap xung sau khi loc nho tu C824).

276



TAI LIEU THAM KHAO
L. Nguyén Minh Dite — Li thuyét khuéeh dai - Nhi xudt ban Khoa hoe vi
K¥ thuat

2. Pham Minh Ha - K¥ thudr mach dién tw 1ap 1,2, 3 - Nha xuit ban Khoa
hoc v Ky thuit

3. Tong Van On — Vi miach va mach tao séng

4. Nguyvén Khang Cuomng

Vi omael - Nha xudt ban Khoa hoe v Ky thuat

5. Nguyén The Cuong

Tra cuw 1C théng dung - Nhit xuidt ban Khoa hoc

vit Ky thuat

6. Vi Xuan Coéng & Pham Viét Nham - K5 thudr mach dién ne — Tai
liéu Tiea hinth noi bo (Trudme Cao dang Truyén hinh)

7. Operational amplificr trainer {OAT343).
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