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O1 NOI DAU

Gido trinh "Ky thuat mach dién t& 1" 14 cuén sach dugc vidt trén co s6
chuong trinh day nghé theo mé dun cta Téng cuc Day nghé.

Thndi lugng danh cho mén hgc nay vé Iy thuyét 13 45 gio.

Sach ding cho sinh vién hoc Cao ding nghé va Trung cap nghé cac nganh
K§ thuat dién tit, Tu dong hoa, Ty dong diéu khién, Hé théng dién, Thiét bi dien,...
thude cac trudng Cao déng va Trung cdp. Cudn sach ciing 13 tai liéu tham khao 16t
cho sinh vién cac nganh ky thuat khac, khéng chuyén vé dién tcr.

Noi dung sach dude trinh bay trong 16 bai va phan phu luc la bai huéng dan
thuc hanh dién hinh.

Hoc xong mon hoc nay hoc vién c6 khd ndng:

— Trinh bay vé cac dang tin hiéu xung, cac ché 4o khéa ciia tranzito theo néi
dung da hoc.

— Giai thich dugc nguyén ly lam viéc clia cac mach dao déng didu hoa RC,
LC, dao ddng thach anh, dao déng da hai, dao ddng nghet, dao ddng kich khdi tao
xung tam giac theo ndi dung da hoc.

— S{ dung thanh thao cac cac mach dao dong diéu hoa RC, LC, dao ddng
thach anh, dao ddng da hai, dao déng nghet, dao ddng kich khdi, tao xung tam
giac trong cac thiét bi dién tr dan dung.

— Lap rap, ki€m tra va slfa chita dugc cac mach & trén dam béo cac chi tidu:
an toan, hoat déng n dinh, dung thdi gian quy dinh, theo yéu ciu ky thuat (sau khi
da hoc xong ca phan thuc hanh).

Mac dl da c6 c6 géng nhung chic khong tranh khéi thigu sét. Chiing t6i mong
nhan dugc y ki€n gop y cla doc gid d& hoan thién han trong nhiing $8n tai ban sau.
Moi ¥ ki€n déng gép xin gli vé:

Céng ty c6 phan Sach Dai hoc — Day nghé, Nha xuat ban Giso duc Viét Nam,
25 Han Thuyén — Ha Néi, dién thoai (04) 38264974,

Xin tran trong ¢adm on!
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Bail
DiNH NGHiR, CAC THAM SO
VA CAC DANG TiN HIEU XUNG

1.1. GIGI THIEU CAC LOAI TiN HIEU CO BAN

Thong tin va tin hiéu 12 hai khdi niém co ban cia kj thuat dién tu, 1a
d61 tugng ma cac hé théng mach dién tix ¢ chifc nang nhu mot cong cu
vat chat k¥ thuat nham tao ra, gia cong xit 1y hay chuyén ddi giita céc
dang nang lugng dé giai quyét mot muc tiéu k¥ thuit nao do.

Tin hiéu 12 khdi niém dé mé ti cdc biéu hién vat 1y cla thong tin. Mot
trong nhiing dang dién hinh cda tin hiéu 12 cdc dao dong dién tir. Tin hiéu
c6 thé biéu dién theo tdn s6 hay thdi gian. Tuy nhién, cdch biéu dién theo
th&i gian 13 thuan lgi va duge st dung phé bién.

Tin hiéu S(t) duge dinh nghia 14 mot ham sé phu thude thoi gian,
mang thong tin vé€ cdc thong s6 k¥ thuat, duge quan tdm trong hé thong
va dugc truyén tai bdi nhitng dai lugng vat 1y, ndi cich khac, tin hi¢u 1a
mot hinh thitc biéu dién théng tin.

Néu biéu thifc thdi gian cha tin hiéu S(t) thoa mén diéu kién:

S(t)=S(1+T) (1.1

Véi T 13 mot hing s6, ta ¢6 S(t) 12 tin hiéu tudn hoan. Gid tri nhd nhat
cha T goi 1a chu k¥ cta tin hiéu. Trong cédc loai dao dong tuin hoan dac
trung nhdt 1a dao déng hinh sin, ¢6 thé biéu dién theo thoi gian dudi dang:

S(t)=Acos{wt—¢) (1.2)

Theo cich biéu dién thoi gian, tin hiéu ¢6 hai dang co ban:

— Tin hiéu bién thién lién tuc theo thdi gian trong khodng t6n tai clia
né duge goi 1a tin hiéu tuong ty (analog).

— Tin hiéu bién thién khong lién tuc (rdi rac) theo thoi gian duge goi
la tin hiéu xung (digital).

Theo d6, s& ¢ cac dang mach dién tir co ban lam viéc (gia cong, xir
1y) v6i tiing loal trén.



1.2. KHAI NIEM VA BINH NGHIA TiN HIEU XUNG

Pinh nghia tin hi¢u xung

Loai tin hiéu bi€n déi roi rac theo thoi gian goi 12 tin hi¢u xung.

Coéng thite (1.3) biéu dién tin hiéu xung {xk} théng qua ham dirac
3(t — kT) 1a mot cdu néi gitta tin hiéu lién tuc va tin hiéu xung. N6 ¢é y
nghia dic biét quan trong, gilip cho viéc nghién ciu tin hiéu xung c¢é thé
duge tién hanh hoan toan gidng nhu mot tin hiéu lién tyc ma ta di quen.
Nguge lai, cdc két qua tir viéc khdo st tin hiéu lién tuc cling thong qua
hé thitc (1.3) ma chuyén dugce thanh tin hiéu xung.

o0

{x.}= z x(d(t-k.T)=x(1) Z S(t—k.T)=x(t).s(t) (1.3)
k=—oo k=—o
s(t)
Xung don la dang dién hinh cta tin hiéu khong tudn hoan. Céc dang
xung thuong gap trong thyc t&€: xung vudng, xung rang cuwa, xung dang
ham s6 mi (hinh 1.2). Cic xung ndy c6 cuc tinh duong, &m hodc cuc

tinh thay déi tltr duong sang am. V§i cdc tham sd: d6 rong, bién do, chu
k¥ xung...

1.3. CAC THAM SO CO BAN CUA TiN HIEU XUNG
a) Bién do xung U_ (hoic I_): Xdc dinh bing gi4 tri 16n nht cta dién
4p tin hiéu xung c6 dugc trong thoi gian t6n tai cia xung dé ¢hinh 1.1).
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Hinh 1.1. Dang xung vudng thuc



b) D¢ rong sudn trude va suon sau (1, vd t ) xdc dinh bdi khoang

thoi gian tang va thdi gian gidm cua bién do xung trong khoang gi tri
0.1U_+ 0,9U .

¢} B0 rong xung t : Xic dinh bing khodng th&i gian ¢6 xung véi
bién do > 0,1U,_ + 0,5U_

d) D¢ syt dinh xung: The hién mifc gidm bién do xung & doan dinh xung.

¢) Chu k¥ lap lai xung T
Tan s6 xung f= 1 {(Hz)

T
1
Suy ra: T=-
f
f) Thoi gian nghi t_, : Li thoi gian trong giita hai xung lién tiép.
Ta cé: T=t +t,
Suy ra: tan =11, (1.4)

g) He s0 1ap day (v): La ty s6 gilta do rong xung t va chu k¥ xung T.
H¢ s6 lap day y duge tinh:
t

X

Y=T (1.5)

1.4. CAC DANG TiN HIEU XUNG

Cdc dang tin hiéu xung thudng gap c6 thé 1a diy xung tudn hoan theo
thoi gian v6i chu ky lap lai T, 1a mot xung don xuét hién mét 14n, cé cuc
tinh duong, am hoac cyc tinh thay déi.

Dang xung, titc 1a quy luat bién d6i clia tri s6 dien 4p hoac dong dién
xung theo thdi gian, cling 12 mét tham s6 co ban cla tin hiéu xung. Tuy
theo muc dich sir dung ma cic ddy xung c6 hinh dang khic nhau nhu
xung vudng (hinh 1.2a); xung hinh tam gidc (hinh 1.2b); xung dang ham
s& mil (hinh 1.2¢).

Trong k¥ thuat xung — s6, thudng sir dung phuong phip s&, khi dé
dang tin hi¢u xung chi cén c6 hai trang thai phan biét xét tai ddu vao hay
ddu ra cia mot mach xung.
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Hinh 1.2. Cac dang tin hiéu xung

a) Trang thai c6 xung (khoang t )} véi bién d6 16n hon mot rfu’rc ngudng
: . R 1
Uy; goi 1a miic cao hay mde “17, mdc U, thudng chon bang EECC.

b} Trang thai khong ¢6 xung (khoang t.) VOL bién do nhé hon mot
muc nguGng U, - goi la mic thap hay mitc “0”. Muc U, dugc chon tuy
theo phan tr khod (tranzito, IC).

¢) Cic muc dién ap ra trong dii U, < U, < Uy, la cdc trang théi bi cdm.
1.5. PHAM VI UNG DUNG

Tin hiéu xung dugce sir dung trong k¥ thuit xung — s6, la mot linh vuc
kha rong va quan trong cua nganh k¥ thuit dién tir — tin hoc. Hién nay,
trong budc phat trién nhay vot ctia k¥ thuat ty dong hod, tin hiéu xung 1
coéng cu khong thé thi€u dé gidi quyét cdc nhiém vy k¥ thuat, nang cao do
tin cdy va hiéu qua cua k¥ thuat mach dién to.
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CAU HOI VA BAI TAP
1. Néu dinh nghia tin hiéu xung; phéin biét tfn hiéu xung va tin hiéu tuong tu.
2. Trinh bay cac tham 6 co ban cua tin hiéu xung.

3. Cho diy xung nhu hinh 1.3:

D--79--7-

72 7

Hinh 1.3
Hay xdc dinh cdc tham sé:
— Bién d6 xung;
—bd rong xung;
— Do sut dinh Xung;
— Tén s6 cua diy xung;
— Chu ky xung.

4. Ngéu vai vi du vé céc iing dung cua tin hiéu xung.



Bai 2

CHE PO KHOA CUA TRANZITO

2.1. DAC PIEM VE CHE DO KHOA CUA TRANZITO

Tranzito lam viéc & ch& d¢ khod, hoat ddng nhu maot khoa dién ti
déng md mach véi téc do nhanh (107 +107s); do d6 ¢6 nhiéu dac diém,
diéu kién khdc véi tranzito 1am viéc & ché d¢ khuéch dai di trinh bay &
Gido trinh “K§ thuat mach dién tir I”.

2.2. CAC PIEU KIEN CUA KHOA DUNG TRANZITO LUGNG CUC (BJT)

Ch¢ do khod cua tranzito (hinh 2.1) duge xdc dinh béi ch& do dién ap
hay dong dién mét chiéu duge cung cip tif ngodi qua mot mach phu tro
(khod thudng déng hay thudng md). Viéc chuyén trang thdi cua khod
thudng dugc thuc hién nhd mot tin hiéu xung cé cuc tinh thich hop tic
dong té1 diu vao.

*Eee

Hinh 2.1. Mach khoa (dae) diing tranzito

Ciing c6 trudng hop khod tu dong chuyén ddi trang thdi mot cdch
tuin hoan nhd mach héi ti€p dwong ndi bo, khi dé6 khéng cdn xung diéu
khién tir ngoai. '

Pé tranzito ludng cuc hoat dong ta phai phan cuc cho né, nghia la
dua mot dién dp mot chidu tlr bén ngoai vao chuyén ti€p emito (E) va
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colecto (C) véi gia tri va cuc tinh phit hgp. Dién d4p mot chiéu nay s& thiét
lap ch€ do moét chiéu cho tranzito, Khi phan cuc néu:

— Chuyén ti€p emita phan cuc thuan, chuyén tiép colects phan cuc
ngugc tranzito s€ hoat dong trong ving tich cuc. Khi tinh todn ché d6 mot
chiéu trong viing nay ta thudng sir dung cic cong thie:

Usge = 0,7V (dp dung véi tranzito npn Si)

Ie = (B+ D) = 1. (2.1)
I =Pl;

bicu ki¢n lam viéc & ch€ do khod clia tranzito 13 dién dp diu ra c6
hai trang théi khac biét:

U,>U, khi U, <U, (2.2)
U,<U, khi U,2U, (2.3)

Hay xét cdc diéu kién cy theé cia tranzito lam viéc & ché d6 khod sau:

a) Diéu Kién tranzito ngung dan

Xét so do thuc hién duge diéu kién nhu hinh 2.1.

Khi lya chon cdc mic Uy va U, ciling nhu céc gid triR., Ry thich
hop ¢6 cdc gid tri U, = 0 hay U, <U_ tranzito & trang thai ngung din,

dong dién ra I = 0. Liic khong ¢6 tai R, dién 4p ra duge tinh:

U, =+E. (2.4)
NEu coi dién trd tii nho nhét chon bing R
RC = Rtmin (25)

(C6 thé coi R, la dién tr& vao clia mach ting sau néi vdi ddu ra cla
so do).

Trong d6: U, =%ECC la muc nhé nhat ciia dién dp ra & trang thdi H
{murc dién 4p cao).
D¢ phan biét chéc chin ta chon:
U > éECC (2.6)

Vidu: chon Uy =1,5V khi E =5V

11



D¢ pht hop véi diéu kién (2.1), di¢n dp vao phai nam dudi mic U,.
Véi U, 1a dién 4p vao 1on nhat & mic thap dé tranzito van bi khoa
U =U (véi tranzito Silic thudng chon U = 0,4V).

V1 max
Tém lai, khi tranzito ludng cuc & viing ngung déan, chuyén tiép bazo —
emito khong duge phan cuc hodc phan cuc nguoc.
D¢ ddnh gid mic do tin cay cla khod, ngudi ta dinh nghia cic tham sé
d6 du trit chéng nhidu & mic cao S,, va mirc thdp S, trén dac tuyén truyén
dat hinh 2.2 ctia mét tranzito khod riéng biét.

UdV)
vung - - - Vlng cém ————
b30 hoa e E g :
25 ] :
|
|
2 )
: Ving khog
UR t---3-- l——— {(cét dong)
I :
1 | l
1
I Ucesh
02 | b\ vy
. + '. " .l ! v= )
3
L 1 Uy 2 3

Hinh 2.2. Dic tuyén truyén dat cla khoa tranzite
Tl dic tuyén trén ta thay:

— C6 thé dé dang dat duge mic S, 16n bing cdch chon E.. va céc
tham s R, Ry thich hop.

SH = Urkh(:a - UH (2'?)
SL =UL-Urmh (28)
Vé6iU, . va U, , la céc dién 4p thyc 1€ tai 151 ra cua tranzito liic khod
hay md tuong ng.
Cu thé la:

S, =2.5-1,5=1V (khi U, <U,)
S, =0,4-0,2=0,2V (khi U, >U,)

- Do S, thudng nhd, can phai nang cao tinh chéng nhiéu véi mitc thap.

12



Vi tri 86 Uy, = Ugg,, thue t&€ khong giam duge, mudn S, ting, cén tang
mitc U, (2.8). Mudn viy, ta ¢6 thé dva vao cuc géc B mdt hoidc vai didt,
hodc dua vao d6 mot mach phan dp nhu hinh 2.3 a, b, c.
+Eeo +Ecc

Hinh 2.3. Cac bién phap nang cao §,_
Nhiing bién phap néu trén rit can 4p dung khi s dung tranzito
Gecmani lam phan tir khod vi Uy, md cla tranzito phan 16n nho hon Usgg ..

— D¢ nang cao tinh tdc dong nhanh ciia khod khi sir dung tranzito
tam phdn tir khod cdn quan tam dén tinh chat dong (qud do) cha mach
di¢n. Khi d6 can ngan ngira hién tuong bio hoa siu cla tranzito bing cdc
gidi phap k¥ thuat:

* Tinh chat tdn s6 clia khod dugc bi€u thi bang tham s trung binh
ve thoi gian tré tin hiéu (hinh 2.4). C4c gid tri 1,, T, thudng nho (khoang
107+ 107s).

Trong dé: 1, 1a thoi gian tré sudn trudc;

7, la thoi gian tré sudn sau (dugce tinh & cdc mifc bién do 50%
gid tri cuc dai).

U\.rj

50%

Ur

!
I
I...._

—wltife— —=! 12

Hinh 2.4. Xac dinh thai gian tré clia mach



Tuy nhién, khong thé bd qua, dac biét ta 1, lién quan dén thdi gian
phuc héi dién trd nguge khi chuyén tranzito tr mé& sang khod, khi quan
tam dén tinh dong bo giita cac khéi hoiic ciac so d6 khac nhau, khi thuc
hién mot nhiém vu xUr Iy tin cu thé. Diéu niy cang quan trong trong cic
hé théng diéu khién, tinh todn, vi khi ghép néi giita cdc khai hodc mach,
thoi gian tré bi cong tich lu§. Diéu tuong tu déi véi céc hé s6 S, va S, khi
ghép ndi can duge quan tAm va xic dinh lai mét cach chinh xéc.

* Ta thay, mic cao (H) nam thdp hon nhiéu so véi gid tri ngudn cung
cap Eqc va phu thudc vao gid tri dién tré R.. D€ khic phuc hié¢n tugng
nay, thuc t€ thudng méc ndi ti€p sau so dé khod E chung mot mach lap
colecto chung & ché do khod nhur hinh 2.5.

—e + o +E¢

U

Hinh 2.5. So d6 khoa T, cé mach ldptdngra T,
b) Diéu kién tranzito dan bio hoa
Khi c6 xung diéu khién cyc tinh duong dua téi ddu vao U, >U,,
tranzito chuyén sang trang thdi dan bao hoa (trang thdi ma).

Khi d6 chuyén tiép emito va colecto déu phan cuc thuin, tranzito
ludng cuc s€ lam viéc trong ving bao hoa.

bién ap ra khi d6 phai thoa man diéu kién:
U <U,

Dién trd R, chon thich hop dé:

— Thoi gian qua do da nhd.

— Dong I khéng quéd 16n.

Vidy: Cho R, =5kQ.

biéu kienkhi: U, =U, =15V,

14



Thi U, < U, = 0,4V.

Xdc dinh R,

. Ec ..
Goi y: I, = =1mA véi: =100

: R,
I ImA
Khi d6 dong I, = - = —— = [0pA
€ lpun P[l 100 H

Dé tranzito bdo hoa viing; chon I, = 100pA (tic 12 ¢6 du tri 10 1an).

. . J 1,5-0,6)V
D¢ tranzito dan bao hoa: Uy = (___L =9kQ

100pA

2.3. CAC PIEU KIEN CUA KHOA DUNG TRANZITO TRUGNG (FET)

Tranzito trudng (Field Effect Transistor — FET) ¢6 nhiing wu diém néi bat
so v6i tranzito ludng cuc BJT 1a dong dién qua FET chi do mot loai hat din da
s0 (dién tir hodc 16 tréng) tao nén, do vay FET la linh kién mot loai hat din c6
dong vao nhé. FET c¢6 trd khdng vao rit cao, tiéng 6n trong FET nho hon nhiéu
so v6i BJT.

o—

Cuc céng
(Gate): G

Cuc nguén
" (Source): S a) b)
Hinh 2.6. C3u tao tranzito trudng JFET Hinh 2.7. Ky hiéu JFET

a) Diéu kién cia khoa ding tranzito truong trong viing ngung din

Khi hoat dong trong ving ngung din, tranzito trudng khong b dién
ap tai vung I, = 0. Do d6, n6 1a phan tlr ngit dién.

Dac tuyé€n ra cua tranzito truong (JFET kénh N) nhu trong hinh 2.8
thé hién hoat dong clia né trong viing ngung din va trong viing bio hoa.

15



F
1 mA '
ofmA) Ving bao hoa
Ve
' Uge = OV
-8-_.... ______ [
N '
g L |
5 ! Ugs = — 1V
4 ]
!
3 :’ Uge = — 2V
2 rs
1 Ugs = — 3V Ugg=—4V
- | 1 L \ >
5 10 15 20 25 Ups(V)

Hinh 2.8. D4c tuyén ra cOa JFET kénh N

b) Tranzito trudng & viing dan bio hoa

— Khi & ving dan bdo hoa, quan hé giira I, va Ugg cua tranzito trudng

2
(JEET) duge dac trung béi ham I, = f(Uge) = Im(l -%‘3] khi dién 4p
n
U, khong doéi.

Khi thay déi dién dp trén cyc cdng thi bé day cia 16p ti€p xtic P — N s&
thay déi, 1am cho tiét di¢n clia kénh ciing thay déi theo, do dé dién tré cia
kénh thay déi va cudng do dong dién qua kénh ciing thay doi. Nhu vay,
dién 4p trén cuc cdng U di didu khién duge dong dién & cuc méng I,

Khi U, = U, thi bé rong cla kénh giam xuéng 0 va dong di¢n mang
bio hod I e = 0. Nhung véi linh kién thye t& thi ¢ mot dong dién 1o van
chiy qua kénh ngay ca khi & diéu kién ngat | Ugs|> UL 1.

Dong dién ngugc cuc céng I 12 dong dién chay tix cuc cong dén cuc
nguén khi cuc mdng ngin mach véi cyc ngudn trong truong hop
| Ugs| > U, |

2.4. PHAM VI UNG DUNG
Khod dién tir dung tranzito luc"m\g cuc (BIT) va tranzito trudng (FET)

dugc Gng dung trong cic mach tao xung, mach s6, mach diéu khién tr
dong.

16



CAU HOI VA BAI TAP

1. So sdnh di€ém Kkhdc nhau co bin trong co ché hoat dong cla tranzito
ludng cuc (BJT) va tranzito trudng (FET) & ché do khod.

2. Uu, nhuge di€m cha tranzito trudng khi sit dung lam khéa dién ti so
véi tranzito ludng cuc & nhitng diém nao?

T

. V& mach dién sir dung tranzito trudng 1am viée nhy mot khod dién 1
mac cuc nguén chung?
4. So sanh diéu kién ngung din cia BIT va FET?

5. So sdnh diéu ki¢n din bio hoa cta BJT va FET?

2 KI THUAT MACH DIENTU 1 17



Bai 3

CHE PO KHOA CUA KHUECH DAl THUAT TOAN

3.1. DAl CUONG MACH KHUECH DAI THUAT TOAN

Bo khuéch dai thuit todan (Operational Amplifier — OA) 14 mach khuéch
dai t6 hgp (vi mach dién tir tuyén tinh), c6 hé s6 khuéch dai rit 16n, o
khang vao 16n va trd khang ra nho.

Hién nay cdc bo khuéch dai thuat todn (OA) dong vai trd quan trong
va duge str dung rong rii trong k¥ thuat khuéch dai, tao tin hiéu sin, xung,
stt dung trong bd dn dp va bd loc tich cuc...

Ky hiéu cua OA cho trén hinh 3.1

Hinh 3.1. Ky hieu OA

OA khuéch dai hiéu dién 4p U, = U, — Uy vdi hé s6 khuéch dai vi sai K.
Do dé: U, = KU, = KU, - Uy). (3.1)
Néu Uy = 0 thi U, = KU, nén U, déng pha vdéi tin hiéu vao U, vi vay
dau vao P (Positive) duge goi 1a dau vao khong dao va ky hiéu bai dau (+).
Néu Uy = 0 thi U, = — K, U, nén U, nguge pha véi tin hiéu vao Uy, vi
vay ddu vao N (Nagative) duge goi 1a dau vao dao va ky hiéu boi dau (-).

Ngoai ra, OA con c6 hai chan dé cip ngudn d6i xdng, cdc chan bi
dién dp, bl tan s4...

3.2. CHE PO KHOA CUA MACH KHUECH BAI THUAT TOAN

Khi lam viéc & ché do xung, khuéch dai thuat todn hoat dong nhu mét
khod dién tr déng, m& nhanh. Diém 1am viéc ludn nam trong viing bio hoa
cha dic tuyén truyén dat.

V&i dién dp ra & ché do khu&ch dai 1a ham cua dién dp vao:
U, =f(U,).
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Khi ¢ ché do khod dién 4p ra chi nim & mot trong hai miic bio hoa

N . e e e mitfc ngudn
Ul va Uy ing véi céc bien do U, 2‘—-—1.

F el

a
D¢ hi¢u nguyeén 1y hoat dong cia IC khod, ta hiy tim hiéu nguyén Iy
hoat dong cua mach so sdnh (comparator).

3.3. MACH SO SANH

Mach so sanh thuc hién qud trinh so sdnh bién do cha dién ap
dua vao (U,) v6i mét dién dp chudn (U, c6 cuc tinh c6 thé 1a duong hay
am de€ bi€t duge mot trong ba két qua: U, > Uppuongs Uy < U, hay U, = U

nguirag®

Thong thudng gid tri U, dugc tinh trude, ¢§ dinh va mang ¥ nghia
[a mot thong tin chudn (twrong tu qué can trong phép can trong luong kiéu
so sdnh); con gid tri U, 12 mot lugng bién déi theo thoi gian cdn dugc
gidm sdt, theo ddi. ddnh gid... mang thong tin cia qud trinh dong (thudmg
bi¢n d6i cham theo thdi gian) can duge diéu khién trong mot dai hay &
mot trang thdi mong mudn.

3.3.1. S0 dd mach dién cd ban

a) Dién ap dau vao bao hoa (U,)

Xét mach nhu hinh 3.1.

Ta c6: U, = KU, ~ Uy =K,U, 3

Vi K, thudng rat 16n nén U, néu & ving tuyén tinh theo cong thic
trén clng rat 16n.

Khi U, nhé, U, ¢6 gia tri ndm trong mién tuyén tinh. Khi U, vuct qua
mot gia tri nao d6 thi U, dat gid tri bdo hoa va khong sir dung hé thic 3.2
duoc nita. Gid tri Uy dé U, bio hoa phu thuge vio méi OA va thudng 6
gid tri khoang vai chuc pVv,

Kbhi U, 4m, mach daophanén U =U, ;, =-U, = U.__

Khi U, duong, mach khéng dao pha nén:

u=u_.

O day, ky hieu = U, 1 cdc mic dien dp bdo hoa clia OA. Trong tnsdng

hop 1y tudng ¢6 thé chon:

=+ Uy,

+U, = VY (mitc ngudn duong)
Uy = Vi (mite ngudn am)
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Nhu vay, dién dp ddu vao U, t61 da la:

j \%

+U, SRS (3.3)
Kd KLi

-U, _ Y Ve (3.4)
K K

b) Mach so sanh muc duong
Mach nhu hinh 3.2 duge goi 1a mach so sdnh khoéng dao muc duong
(di¢n dp U, dua vao dau vio khong dao). Dién dp diu vao U, duge dem

so sdnh vdi dién dp chuan U, > 0.

Uy

Hinh 3.2. Mach so saph muc U, dudng khéng dao

Uen I o

Hinh 3.3 minh hoa tin hiéu ra khi tin hi¢u vao la xung tam giac.
L 3
Uf

[

U b —

en | N [ 7
Ve -

0 \/ \

—_

- Ubh -
Hinh 3.3. Bigu dién tin hiéu ra

Khi U > U, thiU =+ U,

Khi U, <« U, thi U, =—U,,. Con khi U, = U, thi U, thay ddi trang thdi.

Khi dua tin hic¢u vao diu vio dao va dién dp chuin dat vio ddu vao
khéng dao ta s& ¢ mach so sdnh dao.

¢) Mach so sanh mdc¢ 4m

b
ch |
I Uy

Hinh 3.4, Mach so sanh dao murc U, < 0
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Hinh 3.4 1a sg d6 mach so sdnh dao muc dm.
NeuU,>U, thiU, =-U,

Néu U, < U, thi U, = + U,

Néu U, = U, thi U, lat.

Hinh 3.5 minh hoa tin hiéu ra khi tin hi¢u vao cé dang hinh sin.

2 U,
Ur
AUy proeeeeseens —
/ U,

A\RrA\RY :

0
Uch .............. U ................. U s mssssisssssranaeiar t
= Uph

Hinh 3.5. Biéu dién tin higu ra

d) Mach so sanh véi hoi tiép duong

+ Mach ddo o— |- Ur
. . . U —O
Hinh 3.6 minh hoa mach so sanh v +
dao ¢6 hoi tiép duong. =
1
Tin hiéu vao dugc dua vao diu AANAA

viao ddo, dién 4p chuin duge ldy tir R2
dién dp ra U, théng qua vdng hoi ticp
duong véi hai dién trd R, va R,. Tuy

thco muc tin hi¢u U, ma U, ¢ mot Hinh 3.6. Mach so sanh

trong hai trang thai +U,, va - U,,. héi tigp duong dao
R
Ta co: U,=—"2—U = U, (3.5)
R, +R,
Véi: = R, (3.6)
R, +R,

duge goi 1a hé s6 hoi tiép duong.
Khi U, tir mot midc khd am ting tir tir ta nhan thay:
NeuU < U, thiU =+ U,
NéuU, > U, thiU, =-U,

21



Gid tri U, = BU,, 1am cho mach bat ddu déi trang théi tir cao xudng
thap va dugc goi 1a diém ngudng trén Uy (UTP: Upper Threshold Point)
con goi la ngudng ngat mach.

Uure = B(+Uy,) (3.7)

Néu ta giam U, tir mot mitc kha duong mét céch tur tir, khi d6 U, =- U,
va U, = B(-U,,) do d6 khi U, < B(-U,,) thi U, chuyén tir — U, sang trang
thdi +U,,. Tri s6 U, = B(~U,,) dugec goi 1a diém ngudng dudi U, (LTP:
Low Threshold Point) c¢on goi la ngudng ndi mach.

Ui = B=U,) (3.8)

Trang thai cua U, tuan theo chu trinh nhu hinh 3.7,

tu

r

ULte Uute U

Hinh 3.7. Chu trinh tin hiéu ra
+ Mach khong dao
Hinh 3.8: mach so sanh khong ddo hoi tiép duong.
Dién 4p tai diém P ¢6 duge do U, va U, gay nén.
Ap dung nguyén 1y xép chéng ta ¢6:
P R,lile o Rllisz f

3.9

= Ur
] ——O
+
UV R? P R‘|
O—ANAA ANAAA
Hinh 3.8. Mach so sanh khéng dio hdi ti€p duong
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Thay déi tin hiéu vao ta nhan thiy:

Khi Up< U, thi U, = — U,

Khi Up> U, thi U, = + U,,. Tri s6 U, khi U, bt ddu déi trang théi goi
la diém ngudng trén Uyp.

Bay gid néu ta gidm U, (Iic nay U, dang & mutc +U,,), khi U, bat ddu
nho hon U, = 0 thi U, déi trang thdi va bing ~U,,. Tri s6 U, lic nay goi
1a diém ngudng dudi U .

Ta c6 thé dé dang xdc dinh duge Uy va Uy, bang viéc su dung
phuong trinh (3.7), vay:

R,

Upp = —=(+U,,) (3.10)
RI
R

UL = fz(_U"") (3.11)

Dién dp ra bién déi theo chu trinh nhu hinh 3.9 sau:

E 3 U

r

Upre Uute U

Hinh 3.9. Chu trinh tin hiéu ra

3.3.2. Diéu kién chuy&n mach cla bd khuéch dai thuat toan
Khi bo khuéch dai thuat toin 1am viéc nhu mét khod déng mé, diém
tam viéc luén ndm trong ving bio hod cha dac tuyén truyén dat. Diéu
kién chuyén mach clia khod 13 dién dp ra U, chi ndm & mot trong hai
mutc bdo hoa:
U:max V“d' UITJT]&F.

Véi diéu kién biendo U, # U

U
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3.3.3. Tinh ch&t tré cda mach khuéch dai thuat toan

Giong nhu khod tranzito, khi 1am viéc véi cdc tin hi¢u xung bi¢n déi
nhanh, can luu y téi tinh chat tré (tinh chal quan tinh) cba IC thuat todn.

Véi IC khuéch dat thuat todn hién nay, t6¢c d¢ bién thién cla dién ap
ra khoang V/us, do dé vieéc dung ching trong céc mach so sdnh hién nay
bi han ch¢, khi doi héi do chinh xdc cao. Trong diéu ki¢n 16t hon, viée st
dung cac IC chuyén dung dugce ché tao sdn s& c6 t6c dé chuyén mach
nhanh hon nhiéu cdp — ¢& V/ns, vi du loai pA710.A110,LM310-339
hay NES21...

3.4. MACH SO SANH TONG
a) Chirc nang mach dién
bPé m& rong chic nang cha mach so sdnh, ta dua ra mach so sanh

tdng. Mach so sénh téng cé chitc niang chuyén trang thdi ¢ dau ra khi
tdng dat s cta hai dién dp vao dat 16i gid tri dién 4p ngudng.

b) So d6 mach dién va gian dé dac tuyén truyén dat

R4 P
Uy +
| N
Uz - Uy
v f Al

Hinh 3.10. So d3 mach so sanh téng,
chu y digu kién chon dau U,.U, < 0 {(ngudc dau nhau)

c) Nguyén 1y lam viéc ciia mach dién

Tl dic tuyén truyén dat hinh 3.11 ta thdy rd bo so sinh téng sé
chuyén trang thdi & ddu ra ldc 16ng dai s6 cla hai dién 4p vdo (dua 16i
cing mét dau vao) dat 161 1 gid tri ngudng (dua téi dau vio kia).

Néu chon U, o, =0 (hinh 3.10)

‘Thi mach s& 1at wrang thdi hic cé diéu kién U, + U, =0 (hinh 3.11).
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| BS

_Uhh

Hinh 3.11. Gian dé dic tuyén truyén dat cda bd so sanh téng

3.5. MACH SO SANH HAI NGUGNG

a) Chirc nang mach dién

Chic nang mach so
sénh hai ngudng 1a dé
xac dinh dién dp ddu
vao nam trong hay nim
ngoai mot khodng gidi
han cho truée, so dé
nhre hinh 3.12
(chi y phan cép ngudn
don cuc).

mach

Ungu’ﬁng 2

U

ngudng 1

Hinh 3.12. S¢ dé mach so sanh hai ngudng

b) Gian do dac tuyén truyén dat (hinh 3.13)

X, ’
u
Q ngudng 1
Uu
' L
]
b
X, A |
1 b
:
b
¥ Ungm)ngz
: - Y
Y=U !
A L
0 0 - U,
Unguﬂng1 Ungudng F4

Hinh 3.13. Bic tuyén truyén dat
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¢) Nguyén Iy lam viéc cua mach dién
D¢ xéc dinh xem dién dp vao ¢ ndm trong moét gidi han gia tri cho
trudc hay khéong, ngudi ta sit dung mach so sdanh hai ngudng (hinh 3.12).

D& phdi hop cdc ddu ra cia K, K, & day st dung mot cOng logic phu
la cong AND(G).
Tai ddu ra cua G, tacé U;:
U, =Y =1 (tuong ting vdi mic dién 4p cao)
Khi tai céc 16i ra clia K, va K, cé:
X, =X,=1
Cdc trudng hgp con lai véi moi gia tri X, X,
(X,. X,=0)
U, =Y =0 (tvong tng v&i mitc dién ap thap).
K&t hop tinh chét cia mach va tinh chét cha céng G, ta nhan duoc
dac tuy€n truyén dat (hinh 3.13).

Tu dic tuyén truyén dat, thdy rang:

U=1 khi U1 SUSU gm0
Va Ur =0 khi Uv < Ungubng] hOr':_lC U\-’> Ungu‘émgil
Luu )’3: Can Ch(.)n Unguﬁ‘ngl <U ngudng 2

Bo6 so sanh hai ngudng dugc st dung dac biét thuin loi khi can theo
ddi va khong ché wr dong thong s6 nao d6 ciia mét qud trinh, trong mét
gidi han cho phép da dinh sin (thé hién & hai gid tri dién dp ngudng) hoac
nguoc lai khong cho phép gidi han ndy roi vao ving cam déa chon trudc

nhd hai gid tn1 dién dp ngudng tuong ung.
3.6. PHAM VI UNG DUNG

Ché do khod cha khuéch dai thuat toan skt dung trong cdc mach dao

dong tao xung, cac mach déng md diéu khién, cdc mach so sdnh. ..

26



CAU HOI VA BAI TAP

1.

oo R W e

Trinh bay cdc di€u kién chuyén mach cta khuéch dai thuat toan trong
ché do kho.

. V& va trinh bay nguyén 1y hoat dong mach so sinh mtic am.

- V& va trinh bay nguyén 1y hoat dong mach so sdnh héi tiép duong.
. V& va trinh bay nguyén 1y hoat déng mach so sanh téng.

- V& va trinh bay nguyén 1y hoat dong mach so sanh hai ngudng.

. Hay néu céc ving dung clia khuéch dai thuat todn trong ché do khoa.
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Bai4
TONG QUAN VE CAC MACH
TRO DAO PONG DIEU HOA

4.1. CAC VAN DE CHUNG VE TAO DAO BONG DIEU HOA

Cic mach tao dao dong di¢u hod duge su dung rong rdi trong cic h¢
thong thong tin, trong cdc mdy phit. mdy thu; trong mdy do, mdy kiém
tra, thiét bi y t&... Hiéu mot cach don gidn. mach dao dong Ja mach tao ra
tin hiéu.

Tong qudt. ngudi ta chia ra lam hai loal mach dac dong la dao dong
digu hod tao ra cdc tin hi¢u dang hinh sin va dao dong tich thodt tao ra
cdc tin hiéu khong sin nhu tao xung rang cua, xung nhon, xung tam gidc,
xung vudng. O day, ching ta chi nghién cdu cdc mach dao déng diéu hoa.

Cde mach tao dao dong diéu hoi c6 thé 1am viéc trong dai tdn s& tir vai
hec (11z) dén hang nghin megahec (MHz). Dé tao diao dong ¢6 thé dung cic
phin tif tich cuc nhu tranzito ludng cyc, tranzito trudng, mach khuéch dai
thuat toan hodc céc phdn tir dac biét nhu diét Tunel, dist Gunn...

DéE tao dao dong didu hoi, ¢6 thé theo hai nguyén tic co ban sau:

- Tao dao dong biang hoi 1iép duong.

— Tao dao dong bing phuong phdp tong hop mach.

O day ta chi nghién c\u cde mach tao dao dong theo nguyén tac hoi
ti&p duong.

a) So do khai

= Khué&ch dai

Hai tiép

Hinh 4.1, So d3 khé&i mach tac dao ddng diéu hoa
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Mach dao dong diéu hoa c6 s¢ do khai nhu hinh 4.1, bao gom:
— Khéi khuéeh dai (KB):
— Phin tu hot tiép (ht).
Nguyén tic: LAy mot phan nang lugng & ddu ra cua khéi khuéch dai
héi ti€p duong quay trd lai diu vio.
b) Piéu Kién cia cic mach tao dao déng diéu hoa
— Didu ki¢n can bang v& bién do
K.pz1 (4.1}
Trong dé: K = % la h¢ so khuéch dai;

B= Uhl 14 hé s6 hoi tiép.

— Diéu ki¢n can bang vé pha
Oy + @3 =2nm (4.2)
Trong dé: @y la goc di pha cha bd khuéch dai;
@p 12 gée di pha ciia mach hoi tiép.
Piéu kién dé 16n tai dao dong 1a:
Néu ban ddu K.B >> 1 vd dam bdo diu kién vé pha thi mach dao
dong dat 6n dinh nhanh nhung dang tin hi¢u ra bi méo.

Néu ban ddu K.p > 1 va gin bang 1 thi mach dat do 6n dinh chim
nhung it méo.

Né&u KB < 1 thi mach khang dao dong, khi dé U, 14 dang dao dong tét dan.

4.2. DAC DIEM CUA CAC MACH TAO DAO DONG PIEU HOA
Pac di¢m chung

— Tit nhitng phan tich trén, ta rit ra nhitng dac diém co ban clia mot
mach dao dong:
+ Mach tao dao déng cling la mdt mach KB, nhung 1a mach Kby
diéu khién bing hdi ti€p duong tir ddu ra vé ddu vio. Nang lugng tu
dao dong 14y tir ngudn cung cdp mot chiéu.
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+ Muén cé dao dong phai thoad min diéu kién can bang bién do va
cin bing vé pha.
+ Mach phai chita it nhat mot phan tir tich cuc 1am nhiém vu bién
doi nang lugng mot chiéu thanh nang luong xoay chiéu, déng thoi
¢6 vai trd [a mot khau diéu chinh dé dam bao bién do dao dong
khong ddi & trang thdi xdc lap.
— Dic diém vé nguén cung cdp: Phai sit dung cédc nguén dn dinh,
hodc nguén cé én ap.
~ Dac diém vé ket cdu ctia mach: Giam anh hudng ciia tai dén mach
dao dong bang cdch thém tidng dém & dau ra cla ting tao dao dong.
— Dic diém vé cdc phdn tir tich cuc: Dung céc phdn tir tich cuc ¢6 he
s6 khué&ch dai 16n, ¢6 hé s6 nhiét nho.

4.3. CAC PHUONG PHAP ON BINH BIEN O VA N DINH TAN sO
DAO BONG

a) On dinh bién d¢ dao dong

Khi méi déng mach, néu diéu kién vé& pha dugc thod min tai mot tin
s nao d6, dong thsi K. > 1 thi trong mach phat sinh dao dong & tdn s6
d6. Ta ndi mach & trang thai qua do (qud trinh nudi dudng dao dong). G
trang thai x4dc lap, bién do dao dong khong ddi ing véi K.p = 1 (qué trinh
duy tri dao dong).

Dé dam bao én dinh bién dé & trang thdi x4c 1ap, c6 thé thyc hién cdc
bién phéap sau:

— Xéc dinh bién d¢ dién 4p ra bang cdch chon tri s& dién 4p ngudn
cung cip mot chiéu thich hgp, véi bién do dién dp xoay chiéu cuc dai trén
dau ra mach khuéch dai luon nhé hon gia tri dién 4p nguén cung cip mot
chiéu cho phén tir khuéch dai dé.

— Dich chuyén diém lam viéc trén dic tuyén phi tiyén chia phén tir tich
cuc nho thay ddi dién dp phan cyc dat 1én cuc di€u khién ciia phan tir
khuéch dai.

— Duing mach hoi ti€p phi tuyén hoac ding phén ti hi¢u chinh (vi du:
dién trg nhiét hoac dién trd thong cha didt).

Tuy thudc vao mach‘ dién cu thé c6 thé dp dung nhitng bién phép trén.
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b) On dinh tan so dao dong

Vén dé dn dinh tdn s6 dao dong lién quan chit ché dén diéu kién can
bang pha. Khi dich pha giita dién 4p héi ti€p dua vé va dién ap ban ddu
thay déi, s& dan dén su thay déi tdn sé dao déng. Dé nang cao dé 6n dinh
tan sO cha mach tao dao dong, cin 4p dung cdc bién phdp sau:

— Thuc hién cac bién phdp nham han ché su thay déi cdc tham sd clia
mach tao dao dong nhu: Ding ngudn én dp, dliing céc linh kién cé hé s
nhiét do nhd, cé sai s6 nho, diing cdc phén tir dn dinh nhiét. ..

— Thuyc hién cic bién phdp nhdm giam su thay d6i géc pha theo tham
s6 cha mach tao dao dong, nghia : @y, + @y, ) =0t diéu kien vé
pha: ¢, +o, =0

Trong d6: m, n dac trumg cho cdc tham s6 ctta cdc phan tir trong
mach khuéch dai. Do d6, can phai chon mach tao dao dong thich hop:
Mach ba diém dién cam, ba diém dién dung, ghép bién 4p hay mach tao
dao dong déi pha...

— Thuc hién céc bién phap 1am tang td¢ do bién ddi cha cac géc pha
theo tdn s6 tai diém xay ra dao déng nhu: sir dung cic phdn tir ¢6 phim
chat cao (sir dung mach cong hudng thach anh, ding phan tir ¢é hé s6
khuéch dai 16n).

Theo cdc nghién ctiu thye t& cho thay: néu khéng dung cic bién phap
&n dinh dic biét thi do 6n dinh tin so A—fcﬁa cdc b tao dao dong diéu

it
hoa ¢6 thé dat dugc trong khoang 107%...10™ . Khi ding cdc bién phép trén
day cé thé ting d6 6n dinh t6i 107 hoac cao hon. Trong trudng hop ding
thach anh ¢6 thé dat duoc Af 107°...107%.
0

4.4. PHAM VI TAN SO CUA CAC MACH DAO BONG BIEU HOA
a) Mach dao dong RC

O dai tan s6 thap tit vai hec (Hz) dén vai chuc kilohec (kHz), ngudi ta
ding mach tac dao dong dich pha RC. Khong diing mach dao dong LC vi
s& phai tang kich thudc va trong lugng cha cdc phén tir trong mach dao
dong.
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b} Mach tao dao dong LL.C
Mach dao dong LC dung dé tao ra cdc tin hiéu cao tdn tir hing traim
kilohec dén hang tram megahec. Véi cac kiéu mach da dang, mach tao
dao dong LC tao ra tan sG dao dong gan vdi 1an s6 cong huong cua nd.
1
(12) (4.3)
2nVLC

¢) Mach dao déng vai thach anh

Trong nhiing mach tao dao dong LC yéu cdu chat lugng cao ngudi ta
thay thé khung dao dong LC bang bo cong hudng thach anh, khi dd dat
duge d¢6 6n dinh tdn so 1 16n.

4.5. CAU TRUC CHUNG MACH TAO DAO BONG CONG HUONG

Cidc mach dao dong dich pha chi dugc stir dung dé tao ra dao dong tén
thap, mudn lao dao dong tan s cao thudng si dung cac mach dao dong cdng
huong.

Hinh 4.2 1a so dé t6ng qudt clia mach dao dong cong hudng. Z,, Z,, Z, la
cdc phin tir dién khing, ¢6 thé 12 dung khiing hoac cdm khéng.

u, Mach U,
khuéch dai

Z, 1T Z,

Zy

Hinh 4.2. Mach tac dao déng cdng hudng

Tai tin $6 cong huong thi Z, + Z, + Z, = 0.

Dé tinh 104n cdc diéu kién dao dong ta st dung mé hinh teong duong
nhu hinh 4.3.

Neéu tré khang vae Z, cia mach khuéch dai thoa man diéu kién Z, >> Z,
(dicu kién ndy dugce thoa min vi Z, thudng rit nho).



Tinh hé s6 héi 1iép B:

Z, U, mi B=U2 __%

St dung hinh 4.3b ta cé: U, =

ViZ,>>Z, nén trong so dé hinh 4.3a
tacé Z, /1 Z,~ 7,

Goi Z, 12 t6ng tré khang phan héi tiép. Ta cé:
o _ 20247
YL +Z,+Z,

Dién dp ddu ra bo khuéch dai:

= ZL Kn'U v
Z.+Z,

T

(K, Ia hé s6 khuéch dai cia mach khuéch dai khi tdi ha).
H¢ s6 khuéch dai cia mach khuéch dai duge tinh:
8] Z

r_ L

K[!
U, Z.+7,

Thay Z, vao ta c6:
_ Z,(Z,+7Z,) K
Z(Zy+Z)+R(Z,+Z,+Z,)
_ 7.7, K
Z(Z,+Z)+R(Z,+Z,+2) °

Xét BK

Z3

Z,+7, _U_l Z,+7,

Zs j_ Z1 Ui=U,| Z4 Zo

Uz = U,y

a) b)
Hinh 4.3. M& hinh tuong duong clia mach dao déng céng hudng

3K THUAT MACH BIEN TU
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Tai tdn s6 cong huong Z,+7Z, +7Z,=0

7
Néen BK= 22_ K,= ——K,
Z,+4, Z,

Diéu kien BK > 1 trés thanh didu kien: K,< — 22
1
Giat phuong trinh Z, + Z, + Z, =0 ta s& tim dugc tdn s cong hudng f,.
Tuy theo Z,, Z,, Z, vA tinh chat ca mach khuéch dai 1a c6 cac dang
mach cong hudng sau:

Tén mach r Z, Z, Mach khué&ch dai

L L C Khuéch dai dao

Hartley
L o L Khuéch dai lap
C C L Khuéch dai dao

Caolpitts -
L C C Khuéch dai khong dao

mét dang Clapp C C LC néi tiép Khuéch dai dao J

4.6. PHUONG PHAP TiNH TOAN CAC MACH TAO DAO BONG
C6 nhiéu phucng phdp dé tinh todn mach dao déng, trong d6 phuong
phip thong dung nhét, d6 Ia tinh todn mach dao dong theo phuong phap
mach khuéch dai cé héi tiép. Noi dung cta phuong phip nay bao gom:
phwong phép tinh todn linh kién can bang vé bién d¢ va phuong phdp tinh
todn linh kién can bang vé pha.
— Phuong phép tinh todn linh kién can bang vé pha:
¢x + @p = 2nm (4.4)
Piéu kién can bing vé pha do k&t cau clla mach ddm nhi¢m. Khi tinh
todn vé gia tri cdc linh kién khong c4dn quan tam dén.
— Phuong phép tinh todn linh kién can bang vé bién do:
Kp>1 (4.5)
Khi tinh to4n phai cin cif vio mach dién cu thé dé xdc dinh hé so
khuéch dai K va hé s& K,, réi budc tich cla ching bing 1, tir 46 suy ra
cac thong s6 cdn thi€t ciia mach dién.
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Phuong phip tinh bao gém 6 budc:
Biroe [. Tinh toan hé s6 khuéch dai.
Bude 2. Xdc dinh hé s6 héi tiép.
Buoce 3. Tinh tich s6 K.K,,

Burge 4. Xac dinh diéu kién dao dong cha mach.

Buge 5. Xic dinh hé s6 héi ti€p dé mach wy dao dong duoc.

Budce 6. Xac dinh tri s6 cdc linh kién méc trong mach.

Dé minh hoa, ta xét vi du sau: Tinh diu kién tr dao dong clia mach
ba diém dién dung (mach colpits) nhu hinh 4.4.

+Ecc Le
- ol Y Y Y g

Cy
R4
Co

-0

I
L

Re § Re .
L

Hinh 4.4. Mach tao dao déng ba didm dién dung

=

Giai: Ta tinh diéu kién can bing bi¢n d6 clha mach theo cdc budc
trén. Gia thiét: R, //R, >>h,, (h,, ]2 dién tr& vao vi phan) [1] (4.6)

Buge 1. Tinh hé s8 khuéch dai K

Mach khué&ch dai méc E chung

K ~-8Z. :-hg'

Z.. 4.7)

11

(hy, bing B 1a h¢ s6 khuéch dai dong dién vi phan) [1]

Trong mach dién trén, tr& khing giita cuc C va dat, Z. 1a mét phan tré
khédng cua khung cong hudng, duge xdc dinh:
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Ze=p" Ryl Zy, (4.8)
Trong dé: p 1a hé s& ghép cha tranzito v6i khung cong hudng, dugc
xac dinh:
N N
Uln.l (Cl +C2)CI Cl + CZ

p= (4.9)

Tinh R, 12 tré khdng cda khung cong hudng tai tan s6 cong hudng:
L

R, =—
ul IC

(4.10)
Trong dé: L 1a dién cam ciia khung cong hudng;
C la dién dung cua khung cong hudng;
r 1a dién trd t8n hao clia khung cong hudng.
Zp 12 tr& khing vao phan 4nh sang nhdnh colecto — emito, néu gia
thi¢t R, //R, >>h,,; tacé:

Zype = L=l (4.11)

Véi n 1a hé s6 phan dnh

U
n=—FL& =—C—' (4.12)
UCE C2
Thay (4.8), (4.9) va (4.11) vao (4.12) ta xé4c dinh dugc heé s6:
R, hy,
2 2
h 1+ n
K = _ﬁAz_(_“)w_u : (4.13)
h|1 i‘l._z__fh_l; .
(1+n)” n
Biréc 2. Xac dinh hé s6 héi tiép
K,, =UBE =—9~‘—=—n (4.14)
UCE Cz '
Budc 3. Tinh tich 50 K.K,,
Rld 'h2I

KK, =n

(4.15)
n’R,, +h,, (1+n)
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Biroc 4. Xac dinh diéu kién dao dong cha mach
KK, =z1 (4.16)

Thay (4.16) vao (4.15) va bién d6i ta cé:

(l+nf+n2%£~%ﬂdiwn50 @.17)

1! il
Trong bi€u thirc (4.17):
Dau = ing véi trudng hgp dao dong x4c lap;
D&u < ing v6i trudng hop qué d§ lic méi dong mach.

V&i c4ch trén ta ¢6 thé tinh duge diéu kién tu dao dong cho cdc mach
khac nhau.

Bude 5. Xac dinh hé s6 héi ti€p dé mach tu dao dong dugc.

Thoéng thudng gid tri n << 1 nén (4.17) duge tinh gén ding:

U+nf+m5£—%ukmso | (4.18)

11 11

Tinh (4.18) theo n, ta c6:

2
n,2=ﬁ2-t 22_'] _ﬁ. (4.19)
‘ 2 2 Ry
Tir (4.18) dao ham va xét ddu, ta duge:
n, <n<n, . (4.20)

Nhu vay, néu hé s& héi ti€p n thoa min (4.20), thi trong mach c6é dao
dong hinh sin (& trang thdi xdc 1ap) tai n, hoic n,.
Bitoe 6. Xéac dinh tri s6 cdc linh kién mdc trong mach qua hé s hoi
ti€p n (4.14) va qua tdn s6 dao dong clta mach
4.21)

f,, ¥ —=—===—(Hz)
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CAU HOI VA BAI TAP

1. Trinh bay nguyén tac co ban d€ tao dao dong diéu ho.

- V& so d6 khoi mach tao dao déng, trinh bay diéu kién vé pha va diéu

kién vé khuéch dai trong mach dao déng diéu hoa.

. Néu céc dicu kién d€ tén tai dao dong.

4. Trinh bay céc phuong phap 6n dinh tdn s6 va bién do dao dong.

5. Trinh bay phuong phdp tinh todn mach dao dong, néu cdc budc tinh toan
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mach dao dong.

- V€ va phan tich ciu tric mach tao dao dong diéu hod trong vi du hinh 4.3.



Baib

MACH DAO PONG DiCH PHA

5.1. GIOI THIEU VE MACH DAO PONG DICH PHA
5.1.1. Cau tric cia mach

So d6 khoi cia mach dao dong dich pha ¢6 dang nhu hinh 5.1.

Khuéch dai dao
(1ech pha 180°)

Hai tiep
(I&ch pha 180°)

Hinh 5.1. So d5 kh&i mach dao déng dich pha

Phan khuéch dai c6 thé sir dung BJT, FET, OA lam mach khuéch dai
dao (ddu ra léch pha 180" so véi ddu vao).

Phéan héi ti€p st dung ba mat RC méc ndi ti€p, moi mat lam léch pha
60° nén khoi héi ti€p 1am léch pha 180°. Nhu vay diéu kién vé pha dugc
dam bao.

5.1.2. Pham vi diéu chinh tan sé dao dong

Mot mach dao dong dich pha c6 so d6 tuong duong nhu hinh 5.2.

—— e ——————

1 I

1 I

1 I

] I

| | .
L2z, KUy ! R R R
| |

1 I

| ]

I I

I 1

Hinh 5.2. So d& tudng dudng clia mach dao déng dich pha
(chuy: R*IZ, = R)
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Néu tr§ khing vao Z, cia mach khuéch dai di 16n va trd khéng ra Z,
da nhod thi: v, = u,, u; = u, = K.u,. Khi dé khau héi tiép tuong dwong nhu

hinh 5.3.
C C C
—
T T

Hinh 5.3. Khau hai tidp RC

Dé xéc dinh diéu kién vé bién do va tinh tan s6 dao dong can thuc
hién theo 4 budc:

Birge 1. Viét phuong trinh tinh hé s6 héi tiép:
B=—L (phuong trinh dang s6 phic) (5.1)
u, |
Buroe 2. Rut gon phuong trinh vé dang: p = a+bj (5.2)
Buge 3. Cho b =0 dé tinh tan s6 dao déng f,,.
Budc 4. Thay f, vio phuong trinh cia 8 dé xdc dinh gid tri P tai f, va
suy ra di€u kién vé bién do.
Ri
Theo hinh 5.3 tacé B= Y2 _ 2
U u,

Ap dung dinh luat Kiéc s6p (Kirhoff) vdi cdc vdng mach dién kin ta
viét duge 3 phuong trinh:

(5.3)

=, + (=i +R(G, =1) =0 (5.4)
R(, —i D TR i) =0 (5.5)
R(i, —12)+( ol +Ri =0 (5.6)
Sau khi gidi 3 phuong trinh 3 an trén ta s& tim duge i,
2
i = R, _ 5.7
D SR 16’
¢ Yo't T ee
Thay vao B _% Ry
u L
Ta ¢6:
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R’ 1

B -
5R . 1 6R? 5 . 1 6
- - l-———2)+ ——
R *C? +J(c03C3 mc) ( Rzmzcz) J(R3m3C3 R(DC)
P . 0 s 1 6
beé mach lech pha 180° thi ——— - =
R'o,’C’ Ro,C

Suy ra: ~~—1- va f —-—1— (5.8)

' " J6RC Y 2ndBRC '

Thay o, vao biéu thiéc B ta tinh duoc: B=——213 (ddu trlit thé hién
mach léch pha 180%).

biéu kién vé bién d6 dé mach dao dong K. > 1 suy ra hé s& khuéch
dai clia phan khuéch dai phai thod min K > 29.

5.1.3. Pham vi ting dung

Mach dao ddng dich pha dugc st dung dé 120 ra cdc dao dong diéu
hoa cé tan s6 thap.

5.2. MACH DAO DONG D|CH PHA DUNG TRANZITO
5.2.1. So d6 mach dién hinh 5.4.

UCC
Rg
R, J
r, eRa
RE > CE
R‘
AAN— T ~ G‘
C C
R R

Hinh 5.4. Mach dao déng dich pha diing tranzito
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R*//r, = R

Vi 1, = R, //R,//r(B)
r,(B) = Bryp

_ 25mvV

[

I“I.!I:'
E

5.2.2. Tac dung linh kién
Vi cac linh kién RC 1a mot khau cua dao dong dich pha.

Mach dao dong yéu cdu ba khau RC, mdi khau léch pha 60° nén téng
dich pha la 180"

R; Ci On dinh ch€ d6 lam viéc cia tranzito NPN;

R, R,: Tao mach dinh thién kiéu phan ap cho cuc B tranzito;

R.: Pién trd cung cédp dién dp 1 chiéu cho cuc C tranzito.
5.2.3. Nguyén ly lam viéc

Khi cdp nguén mot chiéu, dong 1. bien ddi chay trong mach. Néu coi
I. ~ I thi dong I. ¢6 chitu chay trong mach dao dong nhu sau:

+U >R =R =>-E

Dong I bi¢n ddi nén thong qua cdc khau dao dong RC, tao nén dich

pha 180",

V1 tranzito trong mach dao dong duge méc cuc E chung nén cic khau
dich pha dugc méc tao hoi ti€p duong gilta ddu ra va ddu vao cua tranzito,
tao ra dao dong.

5.2.4. Tan s6 dao ddng cua mach dién

Do tr& khdng ra cta mach khuéch dai dung tranzito khong dia nho so
v6i trd khdng vao clia mach héi 1i€p nén cong thitc tinh tdn s6 dao dong
nhu trén khong con thoa man.

Tinh toan chi ti€t mach dich pha ding tranzito, cong thitc tinh tdn s8
dao dong duge xdc dinh:

1 1

I =
R

(5.9)
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" 5.2.5. Hé s& khuéch dai clla mach dién

D¢ t6n tai dao dong thi hé s& khuéch dai clia mach ding tranzito
phdi thoa min diéu kién:

2
K>23+29 %+4[—I%C—j (5.10)

5.3. MACH DAO BONG DICH PHA DUNG BO THUAT TOAN (0A)

5.3.1. S0 d6 mach dién

Hinh 5.5 la so d6 mach dao dong dich pha sir dung OA.

Chon R'//R, =R hay khi R"— o thi R, = R.
R
A

~ c C C
>—'—":'{ +* 1L
J‘___ R R r*

Hinh 5.5. Mach dich pha diing OA

Ry

2.3.2. Tac dung linh kién

RC: C4c khau dich pha dao dong RC;

R;.: Dién trd hoéi tiép;

R;: Dién trd vao, mac véi ddu vao dio;

OA: Bo thuat todn OA déu vao dao.
5.3.3. Nguyén ly lam viéc

Khi OA dugc cdp nguén mot chiéu déi xing, dong I bign ddi chay
trong mach.

Dong I, bién ddi nen thong qua ba khau dao dong RC, méi khaun gay
nén dich pha 60°, vay téng dich pha 180°.
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Vi bo thuat todn dugc mic ddu vao dao, dién 4p ddu ra va ddu vao
cia OA ngugc pha nhau 180". Vi vay, khi méic cdc khau dich pha gitta
dau ra va diu vao cha OA, dién dp ra va dién dp vao ddng pha nhau s& tao
ra dao dong.

5.3.4. Biéu kién can bing
Do OA c6 1r6 khdang vao lén va trd khdng ra nhd nén rat phil hop si
dung trong mach tao dao déng dich pha.

He s6 khu&ch dai ciia mach khuéch dai dung OA:

K= —u (5.11)
Rl

Dé ddm bao diéu kién vé bién do thi K > 29
do d6 phai chon: R, > 29R, (5.12)

5.3.5. Tan s& dao déng ctia mach

Tan s8 dao dong dugc tinh theo cong thic:
1

foe o 5.13)
2MRCV6 (

5.4. PHAM VI UNG DUNG

Mach dao dong dich pha ¢6 wu diém gon nhe, dé& lip rdp vi can
chinh, dugc str dung trong nhitng mach tao dao déng tdn s6 thdp tir vai Hz
dén vai chuc kHz. Tuy nhién, viéc thay déi tdn s6 clia dao dong cé phiic
tap do dong thoi phai di€u chinh ba linh kién C (hay R).

CAU HOI VA BAI TAP

1. Nguyen tac dé tao dao dong dich pha la gi?

2. Mot mach tao dao dong dich pha dung JFET ¢6 g =6000us ,
r, =300kQ va dién trd ndi ti€p R = 12kQ dé dao dong tai tdn s6
2,5kHz. Hay tim gi4 tri tu dién C?
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3. Cho mach dao dong dich pha ¢4 s6 li¢u nhu hinh 5.6. Tinh R*.

Hiy tinh tin s6 dao dong clia mach dao dong da cho.

Rht
ANAAN
Rv
PretAANN—L—] — c c cC
(15 > 20k Ir Ir Ir o
LAY 1\ I\
+ 0,001uF 20,001:F20,0014F.
R R R*
10k} 10k

Hinh 5.6. Mach dae déng dich pha

4. Tinh todn tin s6 dao ddng cta bd tao dao dong dich pha dung BIT vdi:
R = 6kQ, C=1500pF va R. =18kQ?

5. Cho mach dién nhu hinh 5.7. Biét: R = 10kQ, C = 47nF.

R1
—AVAA

R2

AW

—

(RYR, = R)

C C C
u——-' |_.
ER‘ R R

Hinh §.7

a) Cho biét tén goi clia mach. Xdc dinh diéu kién dé mach dao déng.

b) Khi thoi man di€u kién dao dong, tinh tdn s6 va chu k¥ cha tin hiéu ra.
6. Cho mach dién nhw hinh 5.8.
Biet: C,= C; = 10nF
C,=C,; = 100nF
C,=C,=1uF
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VR, = VR, = J0kQ.
a) Xéc dinh diéu kién R, vad R, dé mach dao dong.

b) X4c dinh dai tan s6 cua cic bang tan.

Lo

VR

O

1=l

e

VR?

o _ %2
1

Hinh 5.8

e[

Ur



. Bai 6

MACH DRO PONG CAU WIEN

6.1. GIGI THIEU MACH DAO DONG CAU WIEN

6.1.1. Cau truc clua mach
Mach dac dong cau Wien diing mach hoéi ti€p la mot bo loc bing
R ,C,R,C, hinh 6.1a.

Mach st dung OA mic theo kiéu khong ddo do khau héi tiép c6 do
léch pha 0" & tdn s6 trung tam:

|

f, =
* 2nJR,CR,C,

ﬁ"

L
R4=2Rj3
R1 fr

e F
Uy

@]

Hinh 6.1 a) Mach dao ddng cBu Wien; b) Dic tuyén bién dd — pha

6.1.2. Pham vi diéu chinh tin sé cua mach

Tim di¢u kién dao dong va tan s6 dao dong:
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Ta ¢6 ham truyén dat clia mach héi tiép:

K
B=&= 1+ joR,C,
0 e L, K
joC, 1+joRC
Sau khi bién déi ta cé:
B= ol C,

o(R,C, +R,C, +R,C,)+ jl@'RR,CC, ~ 1)

Tai tan s0 dao dong @,

1
2
W, R,R2C1C2 -1=0 suy ra o, =——\/—=
R R,C,C,
i
hay f =
" 21 /RR,CC,
Tai tdn 58 dao dong f,;tacd P= Rl
1+ =2 +=%
Rl C|

Trong trudng hgp dac biet R, =R, =RvaC, =, =C
Tan s6 dao dong sé la:
1 1
fo=—— vaf=-
o= 3mme P73
Khi d6 diéu kién vé bién d6: K > 1
R,
Tuong duong v6i K>3, véiK =1+ Ry suyra —22.
R, R,
Néu K < 3 mach s& khong dao dong, néu chon K >> 3 mach dao

dong nhung tin hiéu ra s& bi méo dang, v&i mach nay dau tién ta chon cho
K > 3 sau dé tu dong diéu chinh xudng gdn bang 3 dé giam méo. -

hinh 6.2.
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Vi du:

a) Tinh toén tdn s8 cong hudng ciia mach tao dao dong céu Wien trén
b) Thiét k& mach tao dao dong cau Wien dé c6 tan s6 dao dong f, = 10kHz
Bai giai

a) Sir dung cong thic trén ta cé:

A : = 3120, 7kHz

2RRC  2m(51x 10*}(0,001x107°)



b) Sir dung gid tri can bing R, =R, =R va C, = C, = C ta chon

R = 100k va tinh todn gid tri C theo cong thic trén ta cé:
_ 1 1 107
2nrf,R 6,28(10x10°)(100x 107) 6,28

Chon R, = 300k€2 vi R, = 100kQ dam bao t§ s6 R,/R, 16n hon 2 dé
mach c6 thé dao dong.

= 159nF

+Vee
R, 0.001uF
! *
+

sk, OA -
| Dau ra
I -
| I 0.001uF
1 + —\p
! 510 C, R, EE
Leeoee AN

Rs 300k0
100kO)

Hinh €.2. Mach tao dao déng cau Wien

6.2. MACH DAO BONG CAU WIEN

So d6 b6 loc bang RC, dic tuyén truyén dat va dac tuyén pha trén hinh 6.3
E,ﬁ_ B(o)
o g

.
{n/2)
2

T o
o (~/2)

a) b)
Hinh 6.3. a) So d5 b loc bing RC; b) Dic tuy&n truyén dat va dic tuy&n pha

1
Rz

Mach loc nay c6 dac diém nhu sau:

— Tai tan s6 f, dugc tinh bing cong thite:
1

27 R .CR,C,

— H¢ 56 truyén dat B dat gid tri cyc dai va bang 1/3.

f,

(Hz)
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— Dac tuyén truyén dat ¢é dang nhu dac tuy&n ciia mach cong hudng
song song, tai tin s cong huong dién ap ra va vao cung pha nhau.

Trong mach dién hinh 6.4 khi k&t hop bo lgc bang R,C,R,C, véi khau
mach R, R, s& dugc mach loc cdu Wien nhu hinh 6.1a

Do vay dé tao dao dong diing cdu Wien ta chi cdn mach khuéch dai
c6 hé s6 khuéch dai K > 3 va dién ap ra va vao khong dio pha (mach
khuéch dai khong dao pha).

ERU

Hinh 6.4. Sg d& mach RC ding cdu Wien

Hinh 6.4 la so d6 mach dao dong cdu Wien st dung khuéch dai thuat
todn. Dién ap dwa vé ddu vao khong ddo pha dé dién dp héi ti€p tring pha
v6i dién dp vho. Héi ti€p am qua R, d€ xdc dinh hé s6 khuéch dai dam
bao diéu kién vé dao dong. Trong thuc t& thuong chon:

R, =2R,+¢e
Trong d6, € 1A maot dai lugng rat nho (e=0,01) dé mach dé dao dong.
Néu chon:
C,=C,=C; R, =R, =R
Ta cé: f= ; bang cach thay d6i dong thoi cip gid 1
2nvRC

R, =R, =R v6i C, = C, = C ¢6 thé thay dét dugc f trong mét dai rong (1l
20Hz dé&n 20.000Hz).

CAU HOI VA BAI TAP

1. So sdnh mach dao dong cdu Wien va mach dao dong dich pha.

2. V& so d6, trinh bay nguyén 1y 1am viéc ctia mach dao dong ding cdu Wien.

3. Hiy thi¢t k&€ mach dao dong cdu Wien dé tan s§ dao dong la 100Hz;
1xHz va 10kHz..



Bai7

MACH DAO PONG GHEP BIEN AP

7.1. MACH DAO DONG GHEP BIEN AP DUNG TRANZITO
7.1.1. So dd mach dién

Mach dao dong ghép bién dp ding ban dan hinh 7.1b va so dé tuong
duong hinh 7.1a

a}
Hinh 7.1. Mach dao ddng ghép bién ap (b) va so d8 tuang ducng (a)
7.1.2. Tac dung ciia cac linh kién
Cac dién tré R, R; 1am nhiém vu dinh diém 1am viéc cho mach, c¢on
goi 12 mach dinh thién cho cuc B tranzito kiéu phan 4p.
Tu Clam cho cudn day L néi midt d5i v8i thanh phén xoay chiéu.

Dién tr¢ Ry d€ 6n dinh ch€ do cho mach dao dong. Tu C, dé khir héi
ti€p xoay chiéu trén R,

Khung dao dong gém c6 tu C, va cudn cam L.

Cuon day L, 1ay dién ap trén khung dao dong vé diu vio dé dam bao
¢é hoi ti€p duong trong mach.
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7.1.3. Nguyen ly lam viec

Nguyén 1y lam viéc cla mach nhu sau: Khi cdp nguén trong mach
xudt hién dong I bién déi tir 0 + I, chay theo chiéu:

+E. >R =>T=L,=>-E_

Dong I chay qua cuén day L, nhu vay khung dao dong ducc cung
cdp nang lugng; qua trinh trao déi nang lugng dudi dang tir trudong W
(trén cuodn day L)) va dién truong Wi (trén hai ban cuc cua ty dién C,)
dién ra:

Do d6 tao ra dao dong hinh sin. Dong dién bign déi I qua cudn day
L, cam tng sang L, dugc dua vé bazo cia T. Pién dp nay phai ¢6 chiéu
cing pha vdi dién dp vio (nguge pha véi dién 4p ra) vi T mic emito
chung. Vi vay L, va L, phai dugc cudn nguge chiéu nhau. Héi tiép duong
vé ddu vao qua L, ¢é tdc dung bl nang lugng cho khung dao dong ding
Iic, ding lugng tén hao trong khung.

Vi vy tai ddu ra 12 dao dong duy tri ¢é bién do dao dong khong dai.

7.1.4. Diéu kién dé mach can bing

Tir so d6 tuong duong ta thdy L, C, mac song song vdi trd khdng ra,
L, mic song song voi trd khing vao cha mach khuéch dai.

Nhu vay dién dp héi ti€p phai nhd hon dién dp ra nén phai chon ty s6
vong day:

LN (7.1)
i,

Mat khdc, L, C, song song vdi trd khdng ra s& lam cho h¢ sé chat
lugng cta mach cong hudng nho lam han ch€ bién dd dao déng ctia mach,
vi vAy, ngudi ta khic phuc bing cdch chi méc song song madt phin cla
khung dao dong voi trd khdng ra ctia mach nhu hinh 7.2,
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CE

Rz Il C+ Reg

Hinh 7.2, Mach dao déng ghép bign ap ditng tranzito

7.1.5. Tan sé dao déng c(a mach

1
f,=—=——=(Hz) (7.2)
Zn,/L“C{,

Trong do: L, la dién cam cudn day (Henry — H);

C, [a dién dung cua tu dién (Fara — F).
7.2. MACH DAO PONG GHEP BIEN AP DUNG VI MACH THUAT TOAN

7.2.1. So d6 mach dién

So dé hinh 7.3 1& mach dao ddng ghép bién 4p ding vi mach thuat todn.

Hinh 7.3. Mach dao dgng ghép bién ap dung vi mach thuat toan
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7.2.2. Phan tich mach dién

L C Ia khung dao dong.

Vi tro khdng ra clia vi mach thuit todn nhd nén & mach ra dugc méc
thém dién tr& R d¢ lam gidm anh hudng déi v6i trd khdng clia khung
cong hudng L,C.

bi¢n dp héi ti€p dua vé ddu vao khong dao do d6 L, vi L, dugce cubn

ching chiéu nhau.

Cic dién trd R;, R, ¢4 tdc dung dé xdc dinh hé s6 khuéch dai clia
mach vi ta ¢é:

K, =1+-2 (1.3)

7.3. PHAM VI UNG DUNG

Mach dao dong ghép bién dp sit dung trong cac mach tao dao déng,
trong thiét bi thu — phdt tin hiéu 4m thanh, hinh anh.

CAU HOI VA BAI TAP

1. Néu ciac phuong phap tao tin hiéu dang hinh sin.

2. V& so d6 khéi. trinh bay nguyeén 1y lam viéc clia bd dao dong tao séng
hinh sin.

3. V& s d6 trinh bay qua trinh tao dao dong trong khung dao dong LC.

4. VE so d6 nguyeén 1¥, sg d6 tuong duong, trinh bay nguyén 1y lam viéc
ciia mach dao dong ghép bién ap.

5. V& so d6, trinh bay nguyén 1y 1am viéc cia mach dac dong ghép bién
ap dung tranzito va vi mach thuat toan.
6. Néu tén mach dao dong sau (hinh 7.4).
— Phan tich mach dao dong hinh 7.4;
— Tinh tan s6 dao dong cta mach dao dong dé.
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1
N_\.

Lz Uga

Hinh 7.4
7. Nén tén mach dao dong hinh 7.5

a) Phén tich tac dung linh kién va nguyén 1y hoat dong mach dao déng
hinh 7.3,

b) So sdnh sy gi6ng va khdc nhau gita mach dao déng hinh 7.2 va
mach dao dong hinh 7.5.

Ur o -Egc
|
| Lz
§§R1 Ly & ,?=’02
- |
1
™
L
n,
Ra :|_:C1
Hinh 7.5
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Bai 8
CAC MACH DAO PONG BA PIEM PIEN CAM

8.1. GIOI THIEU MACH DAO BONG BA DIEM BIEN CAM (MACH HARTLEY)

— Cau tric ctia mach: Trong so d6 hinh 4.3 cdc phin tit Z,, Z, 14 phdn
i cam khang, con Z,1a phan t&r dung khdng.

D¢ thuc bién, trong khung dao dong cudn cam L duge chia lam hai
phan: L,, L, (so do twong duong hinh 8.1a). Dién 4p héi tiép ldy trén L,
dua tré vé ddu vao nguge pha véi dién 4p 14y trén cuc C cla tranzito va
tring pha v&i dién dp vao.

Nhu vy diéu kién vé pha clia mach dao dong (4.2) dugc thod min.

Dé dim bao vé bien do so vong day L, > L, va ty s6 ndy phai dugc
chon thich hop méi dam bae dao dong duge diéu hod. Trong thuc t&
thutng chon theo ty 1é sau:

=2 - B (8.1)

8.2. MACH DAO DONG BA PIEM DIEN CAM

8.2.1. So d6 clia mach va sd do tuong duong

So d6 mach dao dong ba diém dién cdm dugc trinh bay trén hinh 8.1.

.U,
J- L1 .J.C
R+ Cs Lz

0 -Ecc

@]

Rz Re ICE

a) ) b)
Hinh 8.1. Mach dao déng ba diém dién cam
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1

- Tan s6 dao dong: f, = (
" 2n (L +L,)C

(

Hz) (8.2)

— Bién d¢ dao dong phu thuoce vao ché dé 1am viéc chia tranzito.
8.2.2. Tac dung linh kién

Dién tro R,, R,: Tao dién dp dinh thién cho cuc B tranzito kiéu
phén ap.

Rg, Gz Bo dién trd, tu dién méc & cuc phdt cla tranzito ¢6 tic dung
on dinh ché do6 1am viéc cho tranzito.

(L, + L,)//C: Khung dao dong.

Tu Cy: Tu dan héi tiép duong.

Tranzito T: Phan tir khuéch dai.

8.2.3. Nguyen ly lam viéc

Nguyen Iy lam viéc clia mach nhu sau: Khi ¢dp ngudn trong mach
xudt hién dong I. bién déi tix 0 + I, chay theo chiéu:
+E=>R; =T =L,=>L, =>-E_

Dong I chay qua cudn day I(L, + L,), nhu viy khung dao dong duoc
cung c¢dp nang lugng; qua trinh trao déi nang lugng dudi dang tir trudng
Wy, (rén cudn day L) va dién trudng W (trén hai ban cuc clia ty dién C)
dién ra qud trinh trao déi nang lugng:

Wy o W,
Do d6, tao ra dao dong hinh sin. Mot phdn ning lugng trén cuén day
L, thong qua tu Cj hai 1i€p duong duge dua vé bazo ctia T. Dién ip nay
phai ¢6 chicu cing pha vé6i dién 4p vao (nguge pha véi dién 4p ra) vi T
mac emito chung.
Hoi tiep duong trd vé ddu vao qua Cj ¢ tic dung bl nang luong cho
khung dao dong diing lic, ding lugng tén hao trong khung.

V1 vay, dao dong ra 1a dao dong duy tri ¢6 bién do dao déng khong
doi.
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' 8.3. MACH DAO BONG BA DIEM PIEN CAM SU DUNG TRANZITO
TRUONG (FET)

B tao dao doéng Hartley diing FET dugc trinh bay trén hinh 8.2.
Nguyén Iy lam viéc tuong tu nhu mach dac dong ba diém dién cam sir
dung tranzito ludng cuc nhu da phin tich o trén.

+Unp

RPC Co

I
rly

c

Hinh 82 Mach dao déng Hartley dung FET
Céc linh kién dién cam L,, L, dugc mic néi ti€p nén dién cam cua
toan mach la L, =L, +L, +2M véi M 1a hé cam.
Tan s6 dao dong cuia mach ndy dugc tinh theo cong thitc sau:

1
f, = ——— (8.3)
* oL, C

Lgs=L, +L,+2M

8.4. MACH DAO DONG BA PIEM BIEN CAM SU DUNG IC THUAT TOAN

8.4.1. So do mach dién
So d6 mach dao dong ba diém dién cam st dung IC thuat todn dugce

trinh bay trén hinh 8.3.
R

Ry _\jQ
. §r
y‘/& L+
= C

Lz

Al

Hinh 8.3. Mach dao ddng ba diém dién cam sif dung IC thujt toan
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8.4.2. Phan tich mach dién

Céc phdn & trong mach dién gém:

R,: dién trd vao;

R;: dién trd héi tiép;

L.L,, C: khung dao ddng.

Mach sir dung bd thuat todn tuyén tinh véi ddu vao dao.

Tan s dao dong ctia mach phu thudc vao cde gid tri cudn cam va tu
di¢n trong khung dao déng:

1

" am L +L,)C

Trong d6: Céc gia tri cudn cdm duge tinh bang don vi Henry (H) va
dién dung tu dién cha khung dao dong dugc tinh bang Fara (F) thi tdn s0
dao dong dugce tinh bing don vi 1a Hec (Hz).

f,

(8.4)

Vi di: Tinh tan sd dao dong trong mach hinh 8.4,

Tan 86 dao dong trong mach duge xdc dinh theo cong thiic:
1

f.. =
YL +L,)C
f,, = ! =795, 8kHz
2.3,1416.,/40(uH).0,001(uF)
50k0
8Kk} ™
- o lUr
+
20pH
__0.001},IF
20uH
Hinh 8.4
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CAU HOI VA BAI TAP
1. Phan tich cdu tric mach dao dong ba diém dién cam. So sdnh véi mach
dao dong ghép bién 4p v mach dao dong ba diém dién dung.
2. V& va phan tich mach dao déng ba diém dién cam sir dung tranzito
ludng cuc.
3. Phén tich tdc dung linh kién va nguyén ly lam viéc mach dao déng ba
diém dién cam si dung tranzito truong (FET) hinh 8.2.
4. Tinh tin s dao dong trong mach hinh 8.2, biét:
L,=L,=30uH;
C = 2500pF.
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Bai 9

MACH DAO PONG BA PIEM PIEN DUNG

9.1. GIOI THIEU MACH DAO DONG BA DIEM DIEN DUNG (COLPITTS)

Céu triic ctia mach dao déng LC rit da dang, ching c6 thé khdc nhau
do phuong phdp méc mach dao dong LC trong bd khuéch dai va viéc thyc
hién hoi ti€p duong.

Trong c&u triic chung ctia mach dao dong LC (hinh 4.3) cdc phin tir
Z., Z, 1a phan tir dung khdng. con Z,1a phin tr cam khang.

Céc tham s& cha mach dao déng 13 dién dung C (bao gém C, C,
trong mach tuong dwong hinh 9.1a) va dién cam L. Tin hiéu hoi tiép
duong dugc 1ay tir cudn day hay ty ¢6 nhi¢u diu ra, goi 12 mach dao dong
ba diém. Mach dao dong ba diém dién dung nhu hinh 8.1a.

9.2. S0 DO MACH DAO DONG BA BIEM DIEN DUNG

Mach dao dong ba diém dién dung mac EC hinh 9.1b va so d6 tuong
duong 9.1a.

9.2.1. Tac dung linh kién

Khung dao dong gém cé tu C,, C, va cudn cdm L.

R,. R, Bo phan 4p lam nhiém vu cung cdp dién dp cho cyc Bcaa T.

R.: Dién tré cung cap dién 4p mot chiéu cho cyc Ccua T.

R..C,: B dn dinh diém cong tdc cho T, mic & cyc Echa T.

Cy: Tu dan héi tiép duong.

Dién ap héi ti€p 14y trén C, qua ty Cy vé dau vao cla tranzito. Diém
giita hai tu ndi mat nén tin hiéu hdi ti€p ludn ngugce pha véi tin hi¢u ra
(ciing pha v&i tin hiéu vio) nén mach luén ludn ddm bao diéu kién cé héi

ti€p duong. D€ dam bao diéu kién vé bién do ngudi ta thudng chon:
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—=— (9.1)

O+ECC

:
/e
S I R I % B
J iRz Re TC
T

a) b)
Hinh 9.1. Mach dao déng ba diém dién dung

gR

- lJr
C

i

9.2.2. Nguyén Iy hoat ddng clia mach dién

Khi cép nguén mot chiéu, trong mach xudt hién dong mach 1. bién
d6i tir 0 + I, chay theo chiéu:
+Ec >R =>T=R, = -E.
Dong I bién déi chay qua dién tr& R 1am cho dién 4p tai cuc C ciia
T thay déi, titc 12 dién trudng trén hai tu C,, C, bién déi, nghia 1a khung
dao dong duge cung cip nang lugng; qud trinh trao déi nang luong dudi
dang tir trudng Wy (trén tu dién C,, C,) va dién trudng W; (trén hai ddu
cuon day L) dién ra qua trinh trao déi nang luong:
W, & W
Do d6, tao ra dao dong hinh sin. Phdn ning lugng trén tu C, théng qua
tu Cy héi tiép duong duge dua vé bazo clia T. Dién dp nay phai c6 chiéu
cung pha v6i dién dp vao (nguge pha véi di¢n dp ra) vi T mic emito chung.
Haéi ti€p duong tr& vé ddu vao qua Cy c6 tdc dung bt nang luong cho
khung dao dong diing liic, ding lugng t6n hao trong khung.
Viviy, dao dong ra 1a dao dong duy tri c6 bién do dao dong khong déi.
Mach dao dong ba diém dién dung thudng hay ding & tdn so cao
hang tram MHz. Trong truéng hogp d6, cdc tu C,, C, c6 thé thay bing

dién dung ky sinh giita cdc cuc cia tranzito.

62



9.2.3. Mach dao déng ba diém dién dung si dung FET

Mot mach dao dong ba diém dién dung — mach Colpitts dung JFET
trong thuc t& nhu hinh 9.2. So sdnh v6i so d6 téng quét (hinh 4.3) ta c6
Z,. 7, 1a phan tr dung khdng, Z, 13 phén tir cam khdng, b6 khuéch dai dao
dung FET, RFC 1a cudn chin cao tin (Radio—Frequency Choke).

+Upp

RFC
Cc

+&-ﬂ-—-——. U

!
Rg c
2
C1 1£
w—_d +\
L eyl
1YYy

Hinh 9.2. Mach tao dao dong Colpifts dung JFET

9.3. PHAM VI PIEU CHINH TAN SO

Véi gid tri cha Z,, Z,, Z, 1an lugt nhu sau:

7= 9.2)
_JmCl
Z,=— 9.3)
~joC, '
Thay vao phuong trinh: Z, +Z, +7Z, =0 1a tinh duoc tan s6 dao dong:
I
f,= ——— (9.5)
2nJLC,
véi =0l (9.6)
C +C,
Diéu kién vé bién do:
Ko< 2o G 9.7)
Z, C,
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Hé s6 khuéch dai khi hd tai clia mach khuéch dai trong truong hop
nay la:
Ko=—8,14
Nhu vay phai chon JFET va cdc tu C, va C, thoa min diéu kién;

C
I, <-—L
gm d C2

9.4, MACH DAO DONG BA DIEM BIEN DUNG SU DUNG IC THUAT TOAN
9.4.1. Sa dd mach dién

So d6 mach dao dong ba di€m dién dung st dung IC thuit todn ducc
trinh bay trén hinh 9.3.

Hinh 9.3. Mach dao déng ba diém dién dung s dung IC thuat toan

9.4.2. Phan tich mach dién

Cdc phan tr mach dién gém:

R,: Dién tré vao;

R;: Dién tré hoi ti€p;

C,C,, L: Khung dao déng, cdc tham s6 C, L quyé&t dinh tan s6 dao
doéng cua mach.

Mach s dung bé thudt todn tuyén tinh véi dau vio dao (hinh 9.3).

Tan s6 dao dong cha mach phu thudc vao cdc gid tri cudn cam va tu
di¢én trong khung dao déng:

I (CIC’ )L
C, +C,

foa=

(9.8)
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Trong do: Cac gia tri cudn cam duge tinh bing don vi Henry (H) va
dién dung tu dién cta khung dao dong duge tinh bang Fara (F) thi tdn s&
dao déng dugc tinh bang don vi 12 Hec (Hz).

Vi du: Tinh tan s6 dao dong véi cdc thong s6 da cho trong mach
hinh 9.4.

50kQ
ANA
oKE2
—MWWW— ] —
+—0
+ 1 0,005uF
— -‘:—‘ 10uH
_H_O‘OOS]JF
Hinh 9.4
Theo cong thic 9.8 ta cé:
1
2n (2L
C, +C,
— CI'CE
4T e+,
Cy= (G, 005pF).(0,005uF) = 0,0025,F
0,01pF
1
f40 = =]MHz

2.3,141 6.J10(u§-l).0,0025(pl—7)

9.5. UNG DUNG

Mach dao dong ba diém dién dung dugc sl dung dé tao dao dong
hinh sin trong cdc mach déi tan trong thiét bi thu phat tin hiéu am thanh,
hinh anh...
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CAU HOI VA BAI TAP
1. Néu diéu kién ciia mach dao dong ba diém dién dung.
2. So sénh sy gidng va khdc nhau clia mach dao dong ba diém dién dung
va mach dao dong ba diém dién cam.
3. V& va phan tich mach dao dong ba diém dién dung sir dung BIT.
4. Phan tich tac dung linh kién va nguyén 1y 1am viéc mach dao déng ba
diém dién dung slr dung tranzito trudng (FET) hinh 9.2.
5. Cho mach dién nhu hinh 9.3. Tinh tin s6 dao dong clia mach biét:
C, = C, = 1000pF;
R, = 10k€; R, = 100kQ.

UCC

Ryt = 100kQ

Hinh 9.5 Hirth 8.6

6. Cho bo tao dao dong Colpitts nhu hinh 9.5. Hay thiét lap cong thic
tinh tdn s6 dao dong va dp dung vdi s6 L = 100pH; L . =0,5pH;
C, =0,005uF ; C, =0,01uF va C. =10pF.

7. Cho mach dién nhu hinh 9.6
Véi cdc gia tri da cho nhu trén hinh vé va C, = 2C,.

Hay tinh gid tri hai ty C, va C, d& mach dao dong ¢6 tdn sd ra f,, = 1,SMHz.
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Bai 10
CAC MACH TAO DRO PONG PIEU HOA
DUNG THACH ANH

10.1. GIOI THIEU MACH DAO DONG DUNG THACH ANH

Khi yéu ciau mach tao dao dong c6 tdn s6 6n dinh cao ma dung cic
bién phdp binh thudng nhu én dinh nguén cung cdp, 6n dinh tai... vin
khong dam bao dugc do 6n dinh tdn s6 thi ding mach thach anh dé én
dinh tan s6.

Vi thach anh c6 tinh chat déng quy 1a do bén co hoc cao, it chiu anh
hudng cua nhiét do, do 4m va céc tic dung hod hoc nén thach anh duoc
sir dung nhiéu trong cdc mach dao dong.

10.2. TINH CHAT VA MACH TUONG DUONG CUA THACH ANH

— C4u tao cua thach anh:

Hinh 10.1. Hinh dang cla thach anh

Thach anh cé tinh chat dp dién: dudi tic dung cta dién trudong thi
sinh ra dao dong co hoc (hiéu ng dp dién ngugc) va ngugce lai khi ¢6 dao
dong co hoc tic dong trén hudng truc co thi xuat hién theo phuong ctia
truc dién dao dong dién cung tin s6 (hiéu ung dp dién thuan). Do dé, c6
thé dung thach anh nhu mot khung cong hudng.

— So d6 mach dién tuong duong ctia thach anh.
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Tinh chat dao dong cna thach anh dugc biéu dién bdi so d6 tuong
duong trén hinh 10.2.

1.

— M

.

Hinh 10.2. Ky hidu quy udc va so dé tudng dudng cla thach anh

— Tan s6 cong hudng clia thach anh: Thach anh c¢6 hai tdn s8 cong
hudng, tdn s6 cong hudng ndi ti€p nhdnh L, C va tdn s6 song song (nhinh
C,; v0i1 dién cam tuong duong cua nhanh noi tiép).

Vi f >

song song lidp* .

Thach anh ¢6 kich thudc cang nho thi L, C, R cang nhd; nghia 1a tdn
s6 cong huong riéng clia né cang cao. Chinh vi tinh ch4t ciia thach anh,
nén né duge sir dung nhu mot khung dao dong LC ¢é d6 chinh xdc cao.

D¢ thay d6i tdn s6 cong hudng riéng clia thach anh ngudi ta méic néi

ti€p nd véi modt tu ban chinh (trimo) nhu hinh 10.3.

. |U| TN
[ i ~

Hinh 10.3. M5t bién phap dé didu chinh (vi chinh) tdn $3 cdng hudng riéng cia thach anh

Sau day la mot s6 bd tao dao dong ding thach anh.
10.3. BO DAO BONG DUNG THACH ANH V31 TAN SO CONG HUGNG
NOI TIEP
10.3.1. S dé mach dién

So d6  dao dong ding thach anh diéu khién bing héi tiép ndi tiép
dugc trinh bay trén hinh 10.4.
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10.3.2. Phan tich mach dién

— Téc dung linh kién (hinh 10.4a):

D€ kich thich phén tir thach anh hoat dong trong mach céng hudng
néi ti€p, ngudi ta mac ndi ti€p thach anh véi phan tir hdi tiép.

Dién tr& R,, R, 1a mach phén dp cho cuc B cla tranzito;

Tu C: Dan hai tiép trd vé diu vao;

R; C.: B 6n dinh ché& d6 1am viéc cho T.

Cudn chan (RFC) cdp dién dp mét chidu, ngan khong cho tin hi¢u
xoay chiéu trén dudng coéng sudt 4nh hudng t6i tin hidu ra.

— Nguyén 1y hoat dong:

Tai tdn s6 cong hudng ndi ti€p clia thach anh tré khang clia né 12 nhd
nhét va héi ti€p duong la 16n nhat. Trd khdng tu C, tai tdn s dao dong 13
khong ddng ké nhung né ngan khéng cho dong mét chiéu di tir cuc
colecto dén cuc bazo.

+Uce
? +Uce
Thach anh 13 RFC
XTAL) ¢ e
|l It L Léira Thach anh
R1§ I raly . (XTAL) ¢,
P ) l[“"—JH—o Léira
b
Rzg |I
R I [ l
B A I
b)

2 1 L

Hinh 10.4. B tao dao déng thach anh diéu khién biing hdi tiép ndi tiép:
a) SUrdung BJT; b) S dung FET
K&t qua 1a tan s cong hudng ciia mach dao dong di duge xdc dink
bang tdn s6 cong hudng néi tép cla thach anh. Thay déi dién 4p cung
cdp, thong s& cla tranzito thay déi ciing khéng anh hudng dén tan s6 dao
dong, tin s6 dao dong dugc giit én dinh nhd thach anh.
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Cé the sir dung tranzito trudng (FET) thay thé cho tranzito ludng cuc
(BJT) trong mach dao dong st dung thach anh méac ndéi ti€p nhu hinh
10.4b.

10.4. BO DAO PONG DUNG THACH ANH MAC SONG SONG
10.4.1. SJ do mach dién

So dé bo tao dao dong dung thach anh diéu khién bang héi ti€p song
song dugc chi dan trén hinh 10.5.

RFC

* Ra

1
’ C— Thach anh
Cy = = (XTAL)
I —r—

Hinh 10.5. Bd tac dao dong dung thach anh
diéu khién bing hdi tiép song song

10.4.2. Phan tich mach dién

Khi thach anh cong hudng song song thi trd khang cia mach dat gid
tri 16n nhat. Tai tdn s& hoat dong cha mach cong hudng song song, phan
tir thach anh duogc coi nhu 13 mét phédn tir dién khang 16n nhat.

Hinh 10.5 dugc mac gin giéng nhu mach Colpits. Dién 4p phan cuc
mot chiéu 16n nhdt duge tang 1én khi di qua phan tir thach anh tai tin so
céng hudng song song cua né. Dién 4p duge ghép tdi emito bang dién dp
@ bo chia dién dung C, va C,.

B¢ tao dao ddng Miller dung phan tir thach anh nhu hinh 10.6.

Khung cong hudng LC duge diéu chinh gin t4n s6 cong hudng song
song cua thach anh.
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Hinh 10.6. Mach dao dang Miller ding thach anh

10.5. BO TAO DAO DONG THACH ANH DUNG MACH KHUECH DAl
THUAT TOAN (OA)

10.5.1. Bd tao dao déng thach anh dung OA méc ndi tiép

So dé mach dao déng thach anh st dung mach khuéch dai thuét todn

mac ndi 1iép duge chi dan trén hinh 10.7.
R¢
APAN

Ry

fw“?k?

Thach anh

0 e

{XTAL} C;
R

Hinh 10.7. Mach dao dong thach anh
s( dung mach khu&ch dai thudt toan mac néi tiép
Bo tao dao déng thach anh ding OA nhu hinh 10.8. Phan t& thach
anh dugc mac néi tiép trén dudng hoi tiép.
Mach nay ¢6 hé s6 khuéch dai 16n, dao dong ra c6 dang hinh vudng
nhd sir dung mot cap didt zener dé bién do dién ap ludn bang dién dp cda
dist (U,) cong véi dién dp 0,7V: =(U, + 0,7V).
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Ra

Thach anh

I

(XTAL)

§100kﬂ

Hinh 10.8. Mach dao ddng thach anh dung QA

10.5.2. B tao dao dong thach anh dung OA mic song song
Hinh 10.9 1a moét dang cuia mach dao dong colpit sir dung thach anh
mac song song véi tu C, C, tao dao dong & ddu ra (U,).

Ry
AAAAN

C1

Thach anh
- {XTAL)

Tc:

Hinh 10.9. Mach dao déng thach anh sit dung mach khuéch dai thuat toan mic song song

CAU HOI VA BAI TAP
1. V& so d6 mach dién twong duong cta thach anh, ky hiéu cta thach anh.

2. V& so d6, trinh bay nguyén 1y 1am viéc, dic diém cla dao dong dung
thach anh?

3. V& so do, trinh bay nguyén 1y 1am viéc cta mach dao dong thach anh
dung tranzito.

4. V& so do, trinh bay nguyen ly lam viéc clia mach dao dong thach anh
dung vi mach thoat todn?
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Bai 11
MRCH DAO PONG TAO XUNG TAM GIAC
(XUNG RANG CUR)

11.1. CAC VAN BE CHUNG
Hinh 11.1 thé hién xung tam gidc Iy tuong

Uoy
Umax ————————————— g — —— =

Ug ™ L

t ; - 1
' iq thgcte— |
= T — -

I
{
|
|
|
l
|

Hinh 11.1. Xung tam giac Iy tudng

11.2. THAM SO CUA XUNG TAM GIAC

Céc tham s6 clia xung tam gidc gém:
— Bién d¢ xung U
— Chu k¥ xung T
— Thoi gian quét thuan t, va thol gian quét nguge t

max?»

nges
(Thong thuong: 1 >>t )
Téc do quét thudn hay d¢ nghiéng vi phan cla dudng quét duge dinh
nghia:
_dU (M)
oA
V6i U, 1a mirc mot chiéu ban dau: U (t=0) = U,.

K (11.1)

D¢ dénh gid chat lugng U, thue 1€ so véi 1y twdng cd hé s8 khong
dutng thang €, tham sé nay dugc tinh:
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_dU/di(t~0)-dU /dit=1) U,0)-U,,)

€ o
dU,/di(t=0) U, 0)
- Toc do quét trung binh:
U
KTB —_ max

Ly

. ) U_
— Higu suit nang lugng: n=—""%*
cC

C6 hal dang xung tam gidc c¢o ban:

(11.1%)

(11.2)

(11.3)

Dang 1: Trong thoi gian quét thuan t, U ting theo dwong thing nho

qud trinh nap cho tu tit nguén mot chiéu (cue tinh duong).

Yéu cdu: dé dam bao t, >>t, . mach dién cin nap chm, phong nhanh.

Dang 2: Trong thoi gian quét thuén t_, U gidm theo dudmng thang nhd

qué trinh phéng cha ty dién qua mét mach tai.

Yeéu cdu: dé dam béo t, >>t,,. mach dién cin nap nhanh, phéng cham.

Dé diéu khién tifc thoi cdc mach phong hoidc nap, thudng sir dung cdc
khod dién tif tranzito hay IC déng md theo nhip diéu khién ti mach ngoai.
Thuc t&, dé én dinh dong dién nap hay dong dién phéng cla tu, cin mot

khoi tao ngudn dong dién d€ nang cao chat lugng xung tam giéc.

11.3. NGUYEN LY TAO XUNG TAM GIAC
C6 ba nguyeén 1y co ban tao xung tam gidc nhu sau:
11.3.1. Nguyén ly diing mach tich phan don gian

Mach dién nhu hinh 11.2. +

Ecc l

Ur

1 c
woe o o1 I
Hinh 11.2. Mach tao xung tam gidc ddn gian
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Mach dién gom mot khau RC don gian dé nap cho tu dién C tir nguén
Ecc. Qua trinh phéng va nap duge mot khod dien tit K & day 13 BIT & ché
do khod T, dugc diéu khién nhd mot xung U, cuc tinh am.

Khi dé U <<Eg

Phdm chat ciia mach thap vi hi¢u suat sit dung ning lugng thip va he
s0 méo phi tuyénty le véihe s6 U__ /E.:

g = — (11.4)
ECC

Néu sir dung phan tir dudng thing ta cé:

Uc(t)zEcc[l—exp(— RICH (11.5)

Véi RC>>R . .C

phong "
Néu chon nguén E cyc tinh am va T, loai PNP ta ¢6 U (t) 1a gidm

theo dudmg thang. Khi d6 yéu cdu U, 12 xung duong.
11.3.2. Nguyén Iy ding mét phan t& 8n dong

Thudng sir dung phin tlr 6n dong kiéu thong s& ¢é dién trd phu thude
vao dién dp dat 1én nd, ta cé:
Rn = f(URn)

R, 1a di¢n tr& nap cho tu dién C. Dé giit cho dong nap khong déi, dién
¢ R giam khi dién 4p trén né gidm, lic d6 hé s6 méo phi tuyén ¢ Ia:

Um'nx
g =—mi
E,
Vi E,=1 R,

map Tt

R; 1a di¢n tr& trong cla ngudén dong nén R, 1a kh4 16n vi cho phép
nang cao U,, véi mét mic méo phi tuyén cho trude.

11.3.3. Nguyén ly thay th& ngudn E_. ¢& dinh bing ngudn bién dai
Nguyén 1y thay thé ngubn E. ¢d dinh & ddu vho bing mét ngudn bién

déi e(t) cé dang:
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e()=E+k(U.-U,)
Hay e(t)=E. +kAU,
Trong do:
Ecc 1a ngudn ap nap ¢6 dinh Iic dau;
U,la dién dp tham chiéu (ngudng) ding dé€ so sanh véi Ugtrén ty;
AU, 1a sai s0 tai 161 ra ctta bo so sdnh.
Vi k 1 hing s6 ty 1& nhd hon 1.
k= de(y) <1 (11.6)
du,
Ngudn béd sung k.AU. bl lai méc gidm cha dong nap nhé mét mach

khuéch dai c6 héi tiép thay déi theo dién 4p trén tu (Uo). Khi d6, mic
méo phi tuyén duge xdc dinh boi:

U
= —me (] —k 11.7
5=3 (I-k) (11.7)

cC

Gia tri nay thuc t&€ nhé vi k=1 nén k-1 12 vé cung bé. Vi thé, lya
chon duge U_, =E_. s& lam tang hiéu sudt cia mach trong khi hé s6

méo phi tuyén ¢ van nho.

11.4. MACH TAO XUNG TAM GIAC DUNG TRANZITO

— So d¢6 mach dién: Mach tao xung tam gidc diing tranzito nhu hinh
11.2, hinh 11.3. hodc hinh 11.4.

Xét mach don gian (hinh 11.2)

Ban ddu khi U, = 0 (chua c¢6 xung diéu khién)

T m& bao hoa nho chon gid tri Ry,

Piéndpra U =U.=Ug,, =0V,

Trong thdi gian cé xung vuéng, cuc tinh am diéu khién dua 161 cuc

bazo, tranzito T, khod, tu C dugc nap tir nguén +Eqc qua R lam dién dp
trén tu tang dan theo quy luat: '

U (ty=E(1-€%%) (11.8)

76



bién ap nay U_(1)=U (1) & gdn dung bac nh4t tang tuyén tinh theo t
v6i hé sd phi tuyén:
I, -1t
Véisaiss:  g= W) _Ug (11.9)
I, E

<C

véi I(0) =% va I(tq)z% 1a cdc dong nap ban diu va cudi.

Khi hét xung diéu khién T m& lai, tu dién C phéng dién nhanh qua T:

U, =U. =0V
Mach trg vé trang thai ban ddu.
. ) I, -1t
T biéu thifc sai s6 &=~ I(“_)=g"‘ (11.10)
]

{c

Ta thay r8: Muén sai s6 bé can chon ngudn E. 16n va bién d6 ra cha
xung rang cua U_ nhé. Pay ciing chinh 1a nhuge diém co ban clia mach
tao xung rang cua don gian.

11.5. MACH DUNG PHAN TU ON DONG

e ™
Ecc |
R2 R3
V To
D;
R1 l IE2
: ®» Ur
Uy I_ -
@] T c 2R
I | Cg I “E‘
Hinh 11.3

Tranzito T, méc kiéu bazo chung (hinh 11.3), c¢é tic dung nhu mét
ngudn én dong (cé bl nhiét nhd dong nguoc qua diét én 4p D), cung cap
dong I, n dinh nap cho tu trong thdi gian cé xung vudng cuc tinh am diéu
khién T, khod. Véi diéu kién gan diing, dong colecto T, khong déi thi:
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P I
U.(t)==— [Idt =L 11.11
D) C{]j < (11.11)

Trong d6 t 1a quan hé bac nhat.

Mach dién cho phép tan dung toan bd nguén dién E taoc xung ring
cua v6i bién do nhan duge 6t da: U =E.

Nhuge diém clia mach: Khi c6 tai R, mic song song truc ti€p véi C
thi ¢6 phan dong qua R,, do d6 hé s& méo phi tuyén € tang.

Pé sit dung mach c¢6 hiéu qua t6t, cdn c¢6 bién phdp nang cao R hay
gidm anh hudng cla R, d6i vdi mach raclia so do.
11.6. MACH BU CO KHUECH DAl BAM

a) Mach dién

So d6 mach dao doéng tao xung tam gidc c¢6 b khu&ch dai bdm dugc
trinh bay trén hinh 11.4.

Hinh 11.4. Mach dao déng tao xung tam giac cé bd khuéch dai bam
b} Tac dung linh kién

Trong mach dién: T,1a phin tir khod thudng m& nhd Ry va chi khod
khi ¢6 xung vudng cuc tinh &m diéu khién.

T, 12 phén t{r khuéch dai dém ch€ do déng ma (K< 1).
¢) Nguyén 1y hoat dong

Tai thoi diém ban ddu U, = 0;
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T, m& nho dong dién trén R, chon trén mic Iy, ., ~—¢. Dist D
|
thong, qua R cé dong |,
I, ~Eq (R+Ry)
Vai: Ue=Uggpy =0

T, bi khod ta nhan dugc: U, =0.

Trong thoi gian ¢6 xung vao, T, bi khod, tu C duge nap dién qua didt
D va dién tr& R 1am cho dién thé tai diém M (ciling 13 dién thé trén cuc
baza T,) duong dén, T, théng manh, s& gia AU, qua T, va C, (c6 gid tri
dién dung 16n), gdn nhu dugc dua toan bo vé diém N b thém véi gid tri

san ¢6 tai N (dang giam dan theo gi4 tri dong nap) git 6n dinh dong trén
R nap cho tu C.

Chit 3: Khi dong héi tiép qua C, vé N c6 tri 56 bing E/R thi khong c6
ddng nap qua D, din t6i can bing dong, ngudn E.. dudng nhu cit khoi
mach va ty dién C dugc nap nhd dién thé E. da duge nap trude trén C,,.

Cic so d6 hinh 11.2, 11.3, 11.4 cé thé st dung v&i xung diéu khién
cuc tinh nguoc lai khi khod, T, dugc thiét k& duéi dang thudng ngéat mach
(khong cd Ry).

Un diém:

— Bién d6 U_ dat gia tri x&p xi gid tri nguén E; trong khi hé s§ méo
£ giam (1-k) lan.

— Anh hudng cha R; v Ry, méc tai cuc emito cGa T, thong qua ting
dém phan cich T, téi U(t) rdt yéu.

11.7. MACH TAO XUNG TAM GIAC DUNG Vi MACH THUAT TOAN
11.7.1. S d6 mach dién

Hinh 11.5 va 11.6 1a hai so d6 tao xung tam gidc ding IC thuat toan.
11.7.2. Dang mach tich phan don gian (hinh 11.5)

Mach duge xay dung trén c¢o s& khuéch dai ding dau vao dao. Trong

dé, thay thé dién tré R,, bang tu C, khi d6 dién dp ra dugc tinh bang:
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Q) 1}°
U(t)=—C—=EL[IC(t)dt+Q(,:l (11.12)

lc

——

=
O —_—

&
S
;+ /
fug o}

Hinh 11.5. Mach tao xung tam giac ding IC tuyén tinh (dang tich phan don gian)

V6i Q, la dién tich ¢6 trén tu tai thoi diém bat ddu 14y tich phan t = 0.

Véi: Ic(t)z—i’é—t—) co
- -
U =-—- ju.di+u, (11.13)

0

Thanh phan U, xdc dinh tai thdi diém ban ddu (khi bat ddu 14y tich
phan):

Q{I 4
rih r(t ) C ( )

Néu U,(t) 12 mot xung vudng cé gid tri khéng déi, trong khoang
0 + t thi U, (1) 12 mot dién dp dudng thang trong khodng nay:

1
U, =2 U+ U, (11.15)

Do chinh x4dc cua cong thic trén phu thudc vao gia thiét gan diing
U, =0 hay dong dién d4u vio IC gin bang 0. Daéi véi cde IC chat luong

cao, diéu kién nay duge dam bao khi tét.

11.7.3. Dang mach c¢é diéu chinh hudng quét va cuc tinh

Mach dién hinh 11.6:
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Hinh 11.6. Mach tao xung tam giac ¢é diéu chinh hudng quét va cuc tinh
Phan tich mach:

Hoat dong ctia mach dugc minh hoa bang gian d6 thoi gian nhu hinh
11.7.

Uy
4
-t
tq
_ N i i |
UC_Upl Itl\i}f=tv I l
j g
l | \
| . A
N o it
B e o
b AL
} {
: : : :Urmax ; l }
| 1y R
M :t
{ I | { | ; |
| | | I | i [
| { ; | | | i
| i | | i
| | | |
| Urr‘mn ;

Hinh 11.7. Gian d& thdi gian mach tao xung tam giac hinh 11.6
Khi ¢6 xung diéu khién cyc tinh duong, T théng bio hoa, tu C phong
dién trong khoang thdi gian xung diéu khién t, (t, < Lagni VO L = L,).

Trong khodng t,(khong ¢é xung diéu khién) IC lam viéc véi ché do
khuéch dai tuyén tinh, néu U, = { thi:

UP:UNZUC
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Tir d6, xdc dinh quy luat bién déi ctia Uc(t), tim diéu Kién dé€ cé quan
hé tuyén tinh nhu sau:
E,-U, U,-U
Rl B R2

_ R, +R R
Suy ra: U =U.—~—2-E, >+ (11.16)
C Rl t Rl

r

Tuong tu, phuong trinh dong tai nit P v8i mach hoi ti€p duong:
E-Uc _.dU. UV,
R, dt R,

(11.17)

Tu hai phuong trinh (11.16) va (11.17), suy ra phuong trinh x4c dinh

Ue(t)
dUe Uefd R J_LIE p R V0 g
i "CIR, RR,, C\R, “RR,

3 I

Tinh chat bién déi clia U, (1) phu thugc vao hé sd clia s6 hang thi hai,
vé& trdi cua (11.18):

) R, R R .
Néu R, > ;{ * dudng Uc (1) c6 dang dudng cong 16i;
2

. R, .R
Néu R, < —-%—“ dudng U (1) c6 dang dudng cong 16m.
2

. R R, .. s s .
Con néu Ez = —% thi U, phu thuoc béc nhat vao t, khi d6 U duge tinh:

1 3

Ue=1[E_g B | (11.19)
C'| R, R, R,

Néu chon: R, =R, vaR, =R,

Ta c6 biéu thifc thu gon cha (11.19) la:
1
R,.C’

U.= (E-E )t (11.20)

Tir (11.20) ta thay:

Néu E > E, ta ¢6 U, 1a dién 4p ting theo dudng thing;
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Néu E < E, ta c¢6 U, 1a dién dp giam theo dudng thang;,

Neéu chon E;, = 0 ta nhan duge xung tam gidc cuc tinh duong.

Chon E; 1a mét nguén dicu chinh durge thi U, ¢ dang hai cuc tinh véi
bién do gan bang 2E. (+ Ec 12 ngudn cung c¢ép cho IC). Thyc t€ thudng
chon E, va E; 18y tir E. qua bd chia dp. Bién d¢ cuc dai trén tu C xdc
dinh bdi:

1

cna = = (E-By ), (11.21)
.-

U

11.8. PHAM VI UNG DUNG

Mach tao xung tam gidc duge st dung trong cic hé thong dién t:
thong tin, do ludng hay trong hé thdng tu déng diéu khién, 1am tin hiéu
chuén hai chiéu bién d6 (muc) vi thoi gian déng vai trd quan trong trong
moi hé théng dién tu hién dat.

CAU HOI VA BAI TAP

1. Phan tich qud trinh tao xung tam gidc mach hinh 11.2. Muén giam nho
sal $0 £ can c6 nhimg bién phap nao?

2. Phan tich nguyén 1y hoat dong mach tao xung tam gidc sir dung mach
tich phan don gian hinh 11.5.

3. Phan tich vai trd cua tranzito T trong mach hinh 11.6.

4, Néu cdc Ung dung ctia mach tao Xung tam gidc.
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Bai 12

TONG QUAN VE CAC MACH DRO PONG PA Hil

12.1. CAC VAN DE CHUNG VE MACH DAO DPONG DA HAI

Trong k¥ thuat xung, dé tae cdc dao dong xung (dao dong khong sin)
ngudi ta sir dung mach dao ddng tich thodt.

Mot bo dao dong tich thodt duge chi dan trong hinh 12.1.

K K
Ngudn 1 Phan t tich tri 0? Mach
nang lugng _é}o_ nang lugng ___.Q_PH phong dién
i | —l= | =
[
} |
I ‘
! I
'L__ Thiét bi |
chuy8n mach

Hinh 12.1. So d5 khéi bd tao dao déng tich thoat

Trong dé, cac khod K, K, tam viéc nguge pha nhau. Néu K, déng thi
K, ma&: tu C dugc nap dién goi 13 trang thai 1.

Khi K, md, K, déng tu C phdng dicn qua di¢n tré R goi 12 trang thdi 2.

Cic bo tich theat tu dao dong cdc khod K,vi K, duogc déng mo u
dong nh& mot thict bi chuvén mach 12 phian tr phi tuyén cé dic uyén
V/A hinh chit S hoac N.

Cac dac tuyén hinh S 1a dac tinh cda mot s6 dung cu dién 17 nhu
dung cu bdn dan ba mat ghép P-N-P-N (Tiristo) hay cé thé 120 ra bing
cach su dung tranzito thong thudng trong cic mach kKhuéch dai ¢6 vong
hoi tiép duong.

Cac dac tuyén hinh chii N ¢6 thé tao dugc nhd loai dung cu dién ti
dac biét nhu: diét Tunen. ..

Tém lai, dé tao dac dong tich thodt cdc dic tuyén V/A khong nhiing
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¢é tinh chat khong dudng thang ma phii tao ra mét vong kin — phai da tri
nhu trong hinh 12.2a, b.

41 1\1
N -
2~} - P #
Q | Ip]----&-"--T¢N
h 'I§ /M 4
b s R/ SaE (4
*|M ] / Q
-~ el _ _
0 U Uz U 0 U
a) o}

Rinh 12.2. Bic tuy&n V/A hinh chit § (a) hodc N (b)

D61 véi hinh 12.2a doan U, + U, ham I = f(U) I da tri. Ung v&i mot
gid tri dién ap (chang han U|) ¢6 thé cé nhiéu gia tri cila dong dién [ (¢6
2 hodc 3 gid tri).

Céc bo dao dong tich thodt dugc ding dé tao cac xung vudng cé do
rong khdc nhau, mot loai mach dao dong tich thoit duge goi 1a mach dao
dong da hit va mach nay ¢6 thé cong tic & ba ché do:

— Ché& d¢ tu dao dong (goi 1a da hai tv dao dong);

— Ché& d¢ dong b (kich thich tudn hoan tit ngoai);

- Ché& d6 dgi (kich thich tir ngodi).

12.2. CAC DANG MACH DAO PONG DA HAI

a) Mach dao déng da hai hai trang thai én dinh khéng bén

Khi cong tac ¢ ch€ do tu dao dong, chu ky lap lai cua xung tao ra
dupe xdc dinh bing cdc thong s§ cha bd dao dong da hai va dién 4p
ngudn cung ciap. Dac tinh ¢o bin cfia bd dao déng loai nay 14 tinh én
dinh cua chu k¥ dao dong bi phu thudc vio thoi gian (khi thay cdc linh
ki¢n trong so do). hoic chdng bi gia hod di khi va cham cg hoc hodc do
su bién ddi cla thoi ti€t hay nhi¢t dd mai trudng va khi dién 4p cung cap
bién doi.
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b) Mach dao déng da haij hai trang thai 6n dinh (trigger—smitt)

Cac mach dao dong da hai ty kich cé d¢ dn dinh tuong déi thip. Khi
yéu cdu 46 on dinh, d¢ chinh x4c cao hon cin sir dung mach dao dong da
hai ¢ trang thdi déng bo 1a mach dao dong da hii hai trang thai én dinh.

Mach di¢n hay diing 12 mach dao déng trigger—smitt

Cic trigger 1a nhitng mach dao déng da hai ¢6 hai trang théi can
bing 6n dinh bén viing, vd mach cé kha niang chuyén mot cdch dat bién
tir trang thdi cin bang ndy, sang trang thai can bang khéc khi dugce kich
thich pht hop.

¢) Mach dao déng da hai mot trang thai én dinh

Mach dao dong da hai & ch€ do doi (got tat 13 mach dao dong da hai
doi), 1a mot mach dao dong tich thodt ¢6 hai trang théi c4n bing, trong dé
mot trang thai la can bang On dinh, mach c6é thé t8n tai lau daj & trang
thdi can bang nay. Khi muén chuyén sang trang thai can bing khéng én
dinh thi phai kich thich phit hgp cho mach dién dé chuyén trang thdi.

Khi cong tic ¢ ch€ d6 doi, néu khong ¢6 dién 4p didu khién tir bén
ngoai, bo dao dong da hai doi nam & trang thai 6n dinh. Khi ¢6 xung diéu
khién v6i cyc tinh thich hop, thudmg 1 cdc xung kich thich hep, mach
chuyén sang ché do khong én dinh mét thii gian 1di tu dong quay trd vé
trang thdi ban dau va cho mot xung & mach ra.

Thoi gian & trong trang thédi khong én dinh phu thudc vio cdc tham
s0 cia mach quyét dinh. '

Dic tinh ca ban clia bo dao dong da hai mot trang thdi én dinh, hay
con goi 1a mach dao dong da hai & ché d6 doi 12 tinh én dinh ciia d6 rong
xung dugc tao ra nho chon tham s& cla né.

12.3. DAC DIEM VE BIEN DO CUA CAC MACH DAO DONG DA HAI
a) Pac diém vé bién dé ciia cic mach dao dong da hai

D¢ bdo dam dugc dang xung ra t5t va én dinh, c4n chon tranzito céng
tic ¢ ch& d6 bdo hoa khi théng.
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b) Pac diém vé xung kich cda cic mach dao dong da hai

Cac mach dao dong da hai mét trang thdl én dinh vd mach dao déng
da hai hai trang thai 6n dinh cdn c¢6 xung kich thich & ddu vao. Tac dung
ctia xung kich thich 13 tic dong dé lat trang thdi clia mach tir trang thai
can bang nay sang trang thdi can bang khic (mach dao dong trigger) hoac
tit trang thdi can bing én dinh sang trang thdi cAn béng khong 6n dinh
(mach dao dong da hai dgi).

Xung kich thich hay con goi 1a dién dp diéu khién ddu vao c6 thé cé
dang tuy ¥: Lién tyc hoac rdi rac, nhung phai bao dam yéu cau, bien do
xung kich thich 16n hon cdc mifc ngudng, thi dién dp dau ra s& ¢6 dang
xung vudng nhu mong muén. Co6 thé diing sudn di 1én hay di xuéng kich
thich mach dé tang do chinh x4c & thdi di€m khoi dong.

12.4, PHUONG PHAP TAO RA MACH DAO BONG DA HAI
— Sir dung linh kién roi (tranzito ludng cuc, tranzito trudng).
— Slr dung vi mach tuong tu.

12.5. PHAM V1 UNG DUNG

Cic mach dao dong da hai duge sir dung tao cic daoc dgng khc‘)ng sin
trong k¥ thuat xung — sd.
CAU HOI VA BAI TAP
1. V& so dé khdi bo tao dao dong tich thodt va gidi thich qud trinh tao
dao dong.
2. Néu céc loai mach dao dong da hai va dic diém cha cdc mach do.

3. Néu ing dung clia mach dao dong da hai, cho vi du vé cdc ing dung d6.
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Bai 13

MACH PA HAI HAI TRANG THAI ON PiNH

13.1. MACH TRIGGER D0l XUNG DUNG TRANZITO (RS-TRIGGER)
13.1.1. So d6 mach dién

Hinh 13.1 ]a dang so d6 nguyén 1y cla trigger RS kiéu doi xiing.

% +Eoc

Re2

T1 Tz
[ oes 2]

5 R
Hinh 13.1. Trigger d&i xing kiéu RS

Trong mach T, va T, méc EC va ¢6 lién hé v6i nhau qua hai vong héi
ti€p duong bdi cde dien ud R,R, va R,R,.
13.1.2. Téc dung linh kién

Cac linh kién cla mach gém cé:

R\, R;: Céc dién trd cung cdp dién dp cho cyc Bela T, T,.

Rei, Repi Cée dién tré cung cdp dién dp cho cuc C cla T, va cuc C
cia T,.

R., R, Céc dién tro vao T, T,.
T;, T,: Céac khod dién t11.

D& mach ddi xung, cdc cap dién trd ¢6 gid tri bang nhau, cdc khod
dién tir mac EC giong hét nhau.
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13.1.3. Nguyeén ly lam viéc

Cdc trang thdi cong tde ¢é thé cha mach dién la:

— Ca hai tranzito déu thong.

— T, théng, T, tat.

— T, tat, T, thong.

— Ca hai tranzito déu tat,

T, va T, khong th¢ ciing khéa do nguén +E.. khi déng s& dua mat
di¢n dp duong nhdt dinh t6i céc cuc bazo.

T, va T, ¢6 th¢ cung m& nhung do tinh chat déi ximg khéng 1y wong
ctia mach, nén chi cin mét sy chénh léch vo cling bé gita hai dong dién
trén hai nhinh (1, khdc I, hay 1, khdc [.,), théng qua cdc mach hoi tigp
duong, d¢ chénh léch nady duge khoét sau nhanh chéng té1 mitc so do

chuyén v& mot trong hai trang thdi én dinh bén T, thong T, khéa hodc T,
khéa T, thong.

Vi thé, d¢ ddu ra don tri, trang théi vio Gng véi khi

R=5=1 (cung c6 xung duong) la bj cam (trang thdi cam).

Diéu kién cim ]AR.S =0

Tir vige phan tich trén rdt ra bang trang thai 13.1 cla trigger RS, cho
phép xdc dinh trang thdi & ddu ra clia né tng véi cdc kha nang ¢d the cla
cac xung dau vao.,

Trong bang 13.1: chi 6 n thé hién trang théi hién tai.

Chi s6 (n +1) the hién trang thdi twong lai cha dau ra.

Dau (X) thé hién trang thai cdm.

Piu vao R (Reset): goi 14 ddu vio xda:

Dau vao S (Set): goi 1a ddu vio thiét lap.

Bang trang thdi 13.1:
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Bang 13.1

| PAU VAO PAU RA
Rn Sn Qn+ I 61’: +1
0 0 Q, Q.
0 1 1 )
1 0 0 1
1 1 X X

Mach sir dung tranzito.

So d6 trigger RS lat trang thdi khi ¢6 dién ap kich thich la xung
duong dat vao cyc B cua tranzito dang khéa. Mot xung duong c6 bién do
thich hop da dong dé m& tranzito dang tir trang théi tat chuyén sang trang
thai thong.

C6 thé sir dung chi mot dién dp duy nhét ¢6 cyc tinh va hinh dang tiy
¥ (chi yéu cdu vdi bien do dd 16n) lam 14t mach trigger. Loai nay con c6
tén goi la trigger Smith.

13.2, TRIGGER SMITH
Mach duge cdu tao tir tranzito hay IC tuyén tinh.

13.2.1. So dd mach trigger Smith dung tranzito
So d6 mach trigger Smith ding BJT duoc trinh bay trén hinh 13.2.

l +Ecc

R¢ Rc¢

g
&

s
—=

Hinh 13.2. Mach trigger Smith dung BJT
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i Ur
—-— ——— —f—
—
+ Ur max *
Ur min *
-
—~— — —- Uy
Uy ngat Uy dong

Hinh 13.3, Biic tuyén truyén dat mach trigger Smith
13.2.2. Hoat déng cGia mach dién

Gia thi€t U, c6 gid tri am 16n va cho tang dén dat lén cuc B cia T, do
d6 T, khéa. T, m& do R dinh dong 1am viéc tir ngudn E... Khi d6 xay ra
hanh trinh thuan.

bién ap ra dugc xdc dinh:

U=V aonn=U

Khi tang U, t6i U, > Ul gong (gid tri Uy, do lua chon Eo va gid tri

R, R, quvét dinh).

rmin

T, md, do hoi ti€p duong ghép truc ti€p tir cuc colectd clia T, vé cuc
bazo cua T, lam T, bi khéa (do dét bién dién 4p am tix colecto T, dua
té1), qua mach R|R, dét bién dién dp duong tai colecto T, dura téi cuc
bazo ciua T, ...

Qud trinh dan dén T, thong bdo hda, T, tét hin.

Dodé: U,=U ., (bang E. khi khéng méc tai).

‘Tuong wr, 6 hanh trinh nguge khi cho U, rat duong va gidm dédn, mach
s& lat vé trang thdi T, khéa; T, mé ldc dién 4p vio gidm qua gi4 tri Ul
Lua chon céc gid tri R¢, Ry, R, clia so d6 quyét dinh dién 4p U, va
Uongar

Mach trigger Smith duoc sit dung dé tao xung vuéng. Nh& héi tiép
duong ma qud trinh 13t trang théi xay ra tic thdi ngay ca khi U, bién déi
tor tir.

Gia trf hi¢u 56 U,,,,, — U, ., goi 12 dién dp tré chuyén mach.

Dién dp tré chuyén mach cang chinh xdc va cing nho thi cang tét.
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Uy ddng

Uy ngét

Hinh 13.4, Gian do thdi giaP bi&n dai tin hi&u hinh sin thanh xung vudng
su dung trigger Smith

Dé tink chdt vuong gdéc cia xung & ddu ra khong bi suy giam, thi
hiéu s6: U — U, . phédi Idn. Vi néu hiéu s§ trén cing nho hay hé s6
suy giam tin hiéu do phin dp R, R, giy ra cing 16n tdc 1a h¢ s8 hoi tigp
duong cang gidm dicéu nay lam xdu di tinh chit cia dang xung.

Nhu dd phan tich & trén, moi c& gang dé lam gidm do tré chuyén
mach:

AU,=zU, . —-U. (13.1)
déu lhm xdu di tinh chat hoi ticp duong vi cé thé lam mat di hai trang
thai 6n dinh dac trung cta so dd mach trigger Smith hinh 13.2. D¢ khic
phuc nhuge diém nay, ngudi ta diang trigger Smith ghép cyc phat (E) nhu
hinh 13.5.

Mach hinh 13.5 13 mdt tdng khuéch dai vi sai ¢6 héi ti€p duong qua
R,, R, va hol ti€p am dong dién qua R;.

Re Re

Hinh 13.5. Mach trigger Smith ghep emito



Ut min

I i
| |
I |
| |

0 .
Uy ngat Uy dong

Hinh 13.6. Ddc tuyén truyén dat mach trigger Smith ghép emitd

Bang cdch lya chon tham s& thich hop, c6 thé dat t6i trang thdi khi lat
dong I cta mot tranzito (tir thong chuyén sang tat) hodn toan truyén t8i
tranzito Kia, noi khdc di, khong xay ra trang thdi bdo hod O cdc tranzito
lde mo va do d6. nang cao duge mic U, ., (U, .. >> Uzy,) 1Am tang tian
s& chuyén mach 1én déng ké (cd thé 1én dén 100MHz).

13.3. MACH TRIGGER DUNG VI MACH THUAT TOAN

Mach trigger Smit dung IC tuyén tinh thuc chat 1a mach phdt trién
tiep theo cua so d6 hinh 13.5 ¢é dang co ban [d modt mach so sdnh, nhung
nhd ¢d mach hoi ti¢p duong nén mirc ndi va ngit khong trung nhau. Si
dung IC ¢6 hai loai:

13.3.1. Loai dau vao dao (SFF dao)

Nguvén 1y hoat dong cda mach (hinh 13.7a) duge gidi thich nhu sau:

Uy
[}
—_— - Uf MmaAx
U, “
Uy géng T Uy ngat
A 1/ -,
T .
—-— —-———
Ur min
aj b}

Hinh 13.7. Mach nguyén |y SFF dao va dic tinh truyén dat
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— Khi tang dan gid tri U, tir mo6t gid tri 4m 16n (hanh trinh thudn),
dién 4p ra cé gid tri:
U, =+U

rmax

Trén diu vao khong déo P c6 mitc di¢n ap:

U
U =—mx R -y 13.2
pPmax R|+R2 | vig ( )
Khi ting dan U, trang thdi nay khong déi cho tdi khi U, chua dat téi
U\'ng{il' .

Khi U,z U,, ;. dién dp U, gilta hai ddu vao IC déi diu, dan t6i IC lat
trang thdi:
U =U

QQua mach héi tiép duong ta cé:
U

U =-——mrt R =0, 13.3
pmin RI +R2 1 vding ( )

Va ti€p tuc gitt nguyén khi U, tang.
— Khi giam U, tir mét gid tri duong 16n (hanh trinh nguoc), cho téi
lic U, = U,y,,, mach méi 1at 1am U chuyén tit U, 161 +U,,,

— D¢ dat dugc hai trang thai 8n dinh cdn c6 diéu kién:

R, K=z1
R,+R,

Véi K 1a hé s¢ khuéch dai khong tai cha IC.

Khi d6 d¢ tré chuyén mach duge xdc dinh béi:

R _
AU = LU ~-U y=pU._ -U __ 13.4
e Rl +R2( rmax rmln) B( I'INax rmm) ( )
£ R1 . - e ol At k) *
Véi B= 1a hé so hoi ti€p duong cha SFF dao.
R,+R

1 2
13.3.2. Loai dau vao khéng dao (SFF thuan)
Thuc chat day 1a so dé so sanh téng (nhu di trinh biy & bai 4) véi

mot trong hai s dau vao dugc ndi tdi dau ra (U, = U)).
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Ry Urg
- — -
Ry )
B—anmne + Uyngét U
Uy - -
U
- r | Uy ndi
’ e
—_— -
a) b)
Hinh 13.8. Mach SFF thudn va dac tinh truyén dat
Tir phuong trinh cén bang dong dién cho ndt P, 1a ¢6:
Uv _ Ur
Rl R?.
Suy ra gid tri ngudng déng va ngét duge tinh:
R
U\'ngﬁ: ==L Y max
2
R
U\"dt’nng = ""—"'L. rmin
R2
Do da, do tré duge xac dinh boi:
R
AUI]'E= —_]_(Urmax - Urmin) (13‘5)

2

13.4. PHAM VI UNG DUNG

Céc mach trigger duge sit dung rat rong rdi trong k¥ thuat xung nhu
tao cdc xung diéu khién trong cdc mach tich phan, mach tao dién dp bién
déi dudng thing hodc mach dém xung phan tin. Ngodi ra, trong cac thiét
bi mdy tinh, cdc trigger con duge siv dung lam cdc thié€t bi nhd, hodc thuyc
hién cac phép tinh sé hoc va logic.

CAU HOI VA BAI TAP

1. Néu tén céc loai mach trigger. Phan tich hoat dong mach trigger hinh
13.1, 13.2 va 13.7.

2. Phan tich nguyén nhan sir dung mach trigger Smith ghép cuc phdt (E)
trén hinh 13.5.

3. Neéu cic iing dung ctia mach da hai hai trang thdi én dinh.
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Bai 14
MACH DRO PONG DA HAI
MOT TRANG THAI ON PiNH

14.1. MACH DAO DONG PA HAl MOT TRANG THAI ON DINH DUNG
TRANZITO

14.1.1. So d6 mach dién

Mach dao dong da hai mot trang thdi 6n dinh con cé tén goi 1 mach
da hai dgi nhu hinh 14.1.

o < ¥ +Ece

T T
-1[/' Upi1 % R, U;;lz i
_rLiUv
Hinh 14.1. Mach dao dong da hai dgi
14.1.2. Tac dung linh Kién
Thue chdt mach hinh 14.1 1a mét trigger RS. Trong d6 mot trong cédc
dién trd hoj tiép duong duge thay bang mot tu dién (tu C).

R 14 cdc dién tro cung cdp dién dp cho cyc colecto cua 1), T,.

R la dién trd cung cip dién dp cho cuc bazo clia T, ki¢u dong 1, ¢6
dinh, R ¢6 gid tri sao cho T, thong (1, < I,,bdo hod) trong thoi gian chua

¢& xung kich thich.
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14.1.3. Nguyén ly lam viéc

Nguyén 1y lam viéc cia mach dién duge thé hién bing gidn d6 thoi
gian nhu hinh 14.2.

Uv | Tx |
I w1
7 |2
Usry 10 — Ty :
| | i
™ ——— — .
| ! i -
i +Ecc
UBZ & l | " I
| - O'BV -
| } > !
|
Eee L | /
~ T 4 i
Ur ﬂ_h_1__ b et .
Ecc
- 1

to t1 tz
Hinh 14.2. Gian db dién dp —thdi gian mach dién hinh 14.1

Trang thdi ban ddu dugc xdc dinh: T, thong, T, khod nhd dién tr& R
dinh thién cho T, thong.

T, thong bdo hoa lam U, = Ug,= 0 do d6 T, khoa.

T, thong, T, khod 12 trang thdi dn dinh bén (goi la trang thii doi).

Lic t = t, ¢6 xung dién 4p duong kich vao cuc B ciia T, lam mé& T,.
Khi dd xuat hién dot bién 14n thit nhét, néu thoa min diéu kién tu kich.

Pién the cuc gép cua T, gidm tir +E . xuéng gin bang 0.

Budc nhdy dién thé nay thong qua bo loc tdn cao RC dat toan bo dén
cuc bazo cua T, 1am dién dp & d6 dot bién tir midc thong (khoang + 0,6V)
dén miic

—Eoc+0,6V~~E..

Do dé T, bi khoa.
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Khi d6 T, dugc duy tri & trang thii thong do mach héi tiép duong
R\R, ngay ca khi dién 4p vao bing 0.

Tu C (dugc mac qua dién trd R dén dien thé +E.) bit ddu nap dién
cho dién thé cuc géc B cha T, bi€n déi theo cong thiic:

t
U,=E.|l-2exp|l — 14.1
B2 oc{ € P[ RCH ( )
Vi diéu kién ban diu:
Up, (t=1,)=-Ec (14.2)

Va diéu kién cudi 1a:
Us, (t _’w)zEcc (14.3)
T, bi khod cho t6i khi t = t,.
Khi Uy, dat t6i gid tri dien 4p mé clha Uy (Uy, = +0,6V). Khoang thoi
gian nay xac dinh tir diéu kién:
Ug (t,)=0
biéu kién trén quyét dinh do dai clia xung ra t:
t,—t,=t =RCIn2=0,7RC
Sau thdi gian t =1, tranzito T, thong va qua trinh hoi tiép duong qua
R), R; dua mach v€ lai trang théi ban dau (trang thai T, théng T, tit) goi Ia
qua trinh dot bi€n lan th{ hai va héi phuc, doi xung vao tiép sau (t = t,).
Chu y: Nhiing di€u trinh bay trén ddng véi diéu kién:
T, >t, >1,
Trong d6: T, 1a chu ky xung vao;
t, la do rong xung ra;
T, 1a dd rong xung vao.
Khi di€u kién trén duge thod man thi ta luén ¢6 chu ky xung ra bing
vdl chu ky xung vao
T =T

r
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14.2. MACH DAO BONG DA HAI MOT TRANG THAI ON DINH

(DA HAI BGI) DUNG VI MACH THUAT TOAN

14.2.1. S0 d6 nguyén ly

So do nguyén 1y dugc minh hoa trén hinh 14.3 va gian dé di¢n 4p -

thoit gian trén hinh 14 .4.

i AW
L+ :
B C N
I_ N
P U,
A Rz
s—| A
U, Cq %m
Hinh 14.3
Uv{
Ik k - 1
R B
1 _ Up
Ug=U U
i i‘aUrmax c N/" rmax J
o __'_ —_— — - |__ —
} t '%\m T
0 | Itz "~ L
| _ p— . SUrmin
BUs min |
e by —
Ur —— —
Urmax
0 £} to -t
Ut min

Hinh 14.4. Gian d& dién 4p - thai gian mach dae déng hinh 14.3

8 KI THUAT MACH DIEN TU 1|
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14.2.2. Phéan tich mach dién

IC thuat todn duge cung cap tir mot ngudn dién dp ddi xing +E..
Khi dé: Uy =[Upma| = U

max

Ban dau khi t < t,, U, = 0; dist D théng n6i mat {gia thi€t di¢n g
thuan cua diot R, = 0).

Do U =-U

Tir d6: Uy=U,=0

Qua mach hoéi ti€p duong R, R,, dién 4p -U
é'p UP= _B‘Umax

wax dUa téi dau vao P dién

Trong d6: § 12 hé 6 phan dp mach hoi tiép

(I
R, +R,

(14.4)

Day chinh 1a trang thdi 6n dinh bén (trang thdi doi) cha mach.
Khi t =, cé xung kich thich (xung nhon cuc tinh duong) t6i dau vao P.

Néu bién dé thich hop vugt hon gid tri:

U,2-B.U,_.. (14.5)
Mach dién lat sang trang thdi can bang khong bén véi:
UI’ =+UTI‘I’IHX :Umax (14‘6)

Va qua mach héi tiép duong ¢6 U,=-B.U_,,
Sau thai diém t,, dién dp ra U___ nap cho tu dién C lam cho dién dp

trén tu taing U, =U duong dan cho toi khi

X

t=1,;

Khi U, = B.U,_,, thi xay ra dot bié€n do dién ap diu vio vi mach thuat
toan U, ~U,_ d6i diu 1am cho dién 4p ra d6i dau lan thit hai:

U, =-U.. (147

Trong khoang thai gian (1, — t,) gid tri:
Uy,=U.>0

nén diot bi phan cuc nguoc va tich ra khoi mach.
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Sau thdi diém t, tu C phéng dién qua R huéng téi gia tri dién 4p ra
lic déla -U_ .

Khit=1; U.=Ug =0 diét lai md, ghim mic dién dp ddu vao ddo &
gid tri 0, mach lai quay vé trang théi doi ban ddu ch& xung kich thich tic
dong 1én dau vao dé lat trang théi... két qua ta ¢6 diy xung vuéng & diu
ra cua mach dao dong da hai dai.

14.4. Pham vi ing dung

Cdc mach dao déng da hai doi duge st dung dé tao ra cic diy xung
vuong ¢6 tan s6 khdac nhau hoic sir dung trong cdc mach nhu mot mach
role thdl gian.

CAU HOI VA BAI TAP
1. Phan tich nguyén 1y hoat dong mach 14.1. Dua trén co s& gian do thoi
gian hinh 14.2 phan tich qud trinh tao xung ra cha mach 14.1.

2. Phan tich hoat dong mach hinh 14.3.

3. Tai sao néi mach dao dong da hai dai c6 thé st dung nhu mét mach
role thdi gian?
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Bai 15
MACH DRO PONG PA HAI HRI TRANG THAI
KHONG ON DiNH

15.1. MACH DAO PONG DA HAI HAl TRANG THAI KHONG ON BINH
DUNG TRANZITO

15.1.1. So dé mach dién mach dao dong da hai hai trang thai khong
on dinh cdn goi 1a mach da hai tu dao dong.
Mach dién nhu hinh 15.1.

Re §R2 §R1 Reg

© Ecc

C
T4 T2

Hinh 15.1. Mach dao ddng da hai

Tranzito T, va T, lam vi¢c & ché€ dg khod nhu cdc khod dién tir déng
ngat mach vdi 16c d6 nhanh 107"~ 10™s, do viy dién dp ddu ra ¢é hai
trang thai khdc biét.

Luit y: Cin ning cao tinh tic dong nhanh cia khod vi ngian nglra hién
tugng bao hoa sau cla tranzito.

Nhdn xét: K&t cau mach d6i xdng gom hai tranzito T, gifng hét T,,
T, T, cing mac EC va c¢6 hai vong héi ti€p duong qua hai bd loc tin so
cao R,C, va R,C,.

Cuc gép (cuc C) cna tranzito nay ndi véi cuc gbc (cyc B) tranzito kia
thong qua tu C, va C,.
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15.1.2. Tac dung linh kién

R,, R,; Dinh thién kiéu dong I; ¢6 dinh cho T,, T,.

Reis Resr Cung cip dign dp mat chiéu cho cue C; dong thoi 1a tai cta
Tl’ T‘z-

C,, C;: Cic tu thuc hién qua trinh phéng hodc nap.
T,, T,:  Hai khod dién tl st dung tranzito méic E chung.
15.1.3. Nguyén ly lam viéc

Gian d6 thoi gian hinh 15.2 minh hoa nguyén 1y Iam viéc cla mach dao
dong da hai.

& U .
*Boe m o7 -
T1
- t
to tq to 13
U1 &
A t
| [ o
/ | |
~Eee = — — | |
l P |
I I |
Uz 4 lf— |/___
12 +Ecc
1 t

Us2 T : I : !

21 i

wy” VL

Hinh 15.2. Gian d6 th&i gian mach da hai tu dac ddng

a) Thiét lap trang thai

Trong thot gian t, + t,. T, vdi T, ¢6 cung dinh thién nhung thyc 1€ do
cong nghé ché tao khéong thé déi xing 1y tudng (dac biet 1a d6i vdi dien
tr¢ va cac linh kién khdc) do thong clia T, v T, khac nhau do dé qud
trinh thiét 1ap trang thai ¢4 tinh chat dot bién (xdy ra rdt nhanh), dén dén
mat tranzito tat, mot tranzito théng bio hoa.
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b) Trang thai can bing I (T, tit, T, théng) U,,, = +E

Po rong xungrat, =t, + U,=0

C,nap: +Ecc > Ry = C, 2 Ry T; &> —E =0V

Pién dp U cia T, bién d8i U, T — Ug(T,)| din dén T, bét thong cho
dén khi T, tét han, khi d6 C, phdng dién.

C, phéng: +C, > Rz T, - Eee —> R, — — C, dién 4p trén C, (phién
phai) bét am dan, dan dén ldic t = t,. T, thong bdo hoa.

Két qua: T, thong bio hoa, T, tat.

Trang thai II dugc thiét 14p.

¢) Trang thai can bing II (T, thong, T, tat)

D6 réng xungrat,=t,+t, U, =0 U,=+E

C nap: +E 5 R; > €, = Ry T, = ~Ee =0V

Dién dp trén cuc gép cua T, tang (U, 1) — UgT,| - T, bét thong —>
dan dén liic t = t,. T, tat hin.

Cung thoi gian C, nap thi C, phdéng dién, duong phéng cha C, nhu
sau: +C, 5 RT\ > Ec(r = R, —-C,.

Vong héi tiép duong din dén két qua: T, tit, T, thong quay vé trang
thai I, mach tiép tuc thuc hién mot chu ky maéi.

Nhu vay: Ca hai trang thai can bing déu khéng bén do w C,, C, lién
tuc nap réi phong 1am cho mach chuyén déi trang thdi. Tai cdc ddu ra U,
va U, ta nhin dugc hai ddy xung vuéng ngudc pha nhau.

d) Tinh tin so xung ra

Ta cé: 1, = C,.R,.In2 (15.1)
1, = 0,69.C,.R, (15.2)

7, = 0,69.C,.R, (15.3)

Chu ky xung: T=1, +1, (15.4)

- Tan 6 xung: f=1/0,69.(t,+7,) (15.5)

Néu chon d6i xting: C,=C,=C R, =R, =R

Ta nhan dugc mach da hai d6i xing.
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Day xung vuong & hai ddu ra ¢4 tan s6:
B 1.381.R.C (156)

Trong trudng hop (T, # 1,) ta ¢6 da hai khong d&i xing.

Chu y:

Thuc € d€ tao ra cdc xung cé f han ché&, véi f < 100Hz, cdc tu C,, C,
phai c¢é dién dung lén.

Khi f > 10 kHz phai chi ¥ d&n tan s6 cat cua tranzito.

Bién d6 xung ra duge xdc dinh gdn ding bang gid tri ngudn E cung
cip khi khong tai.

Dé khac phuc han ché€ vé tdn s6, ngudi ta dua ra cic so 46 mach da
hai dung IC tuyén tinh.

15.2. MACH DAO BONG PA HAI TU DAO BONG DUNG VI MACH
THUAT TOAN

15.2.1. So d8 mach dién

So d6 mach dao dong da hai sir dung mach thuat todn duogc trinh bay
trén hinh 15.3.

| N O
+
I N
P AV

R1

Hinh 15.3. Mach dao ddng da hai sif dung mach thuat toan
15.2.2. Phan tich mach dién
D¢ thiét 1ap cdc xung vuéng tdn s& thdp hon 1000Hz so dé da hai

(dai xitng hay khéng déi xing), st dung IC tuyén tinh dua trén ciu tric
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mot mach so sdnh héi tiép duong, ¢6 nhiéu vu diém hon so véi so dé sir
dung tranzito da néu trén.

Tuy vay, do tinh chat tan s6 cia 1C khd tot nén vGi 1an s6 cao hon,
viéc sif dung so dé mach dao dong v6i IC vin mang nhiéu vu diém (xét
vdi tham s6 clia xung ra).

- Gian dé thai gian hinh 15.4 giai thich hoat dong ctia so d6 hinh 15.3.

Uny=Ugr

U max

Ungat }7_7&__1___7]\_
I
ty | 113
Udong K--L_N_/ —_—— —_——

| [ ™~ U Iax
U, | | T
Unnes A | | |
ngat _ﬁUmax
14 to ts
0 J ! -1
Udsng T____ 15_U_ I
| I - max
| |
U, | |
A _ _
Umax
0 »-
t tz t
l 1 1 3
I _U max
'1 L
T — = .
; 1 T |

Hinh 15.4. Gidn dd thdai gian mach hinh 15.3

Khi dién thé dau vao dat gid tri ngudng cla trigger Smith thi so do
chuyén trang thii va dién dp ra lat nguoc lai vdi gid tri cli. Sau dé dién the
dau vao N thay ddi theo hudng nguoc lai cho dén khi chua dat duoc
ngudng lat khac (trong khoang t, + ;).

So d6 trd vé trang thai ban ddu vao thoi di¢m t,, khi:

U, =U ~BU

dong — max
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Qué trinh thay déi Uy dugc diéu khién boi thdi gian phéng hodc nap
cta tu dién C va dién 4p diu ra hoi tiép qua R.

Néu chon:
Urmax = WUrm'm = Umax
Thi:
Ud:‘:ng = _BUmax
Ungél = BUmax
V6i: —
R, +R,

La h¢ s& héi ti€p duong clia mach.

Liru y: Dién 4dp vao clta N chinh 1a dién 4p trén tu C, sé bién thién
theo thdi gian mang quy luat qué trinh phdéng dién téi -U_, hay nap dién
t6i U, cla tu C tir ngudn thong qua dién trd hoi ti€p R trong céc khoang
thoi gian tr 0 + t, vat, + t,.

Khi d6 phuong trinh vi phén dé x4c dinh Uy(t) ¢6 dang:

di” =i—~—Umaﬁ;UN (15.7)
Véi didu kién dau:
Uy(t=0) =Uy,, = BU .,

Uyw=U__ [1—{1+chp[—$}ﬂ (15.8)

Uy, s& dat t6i ngudng 14t sau mot khodng thoi gian bang:

1=RC1nE+—B]=RCln[1+%j (15.9)

- 2

Cé nghiém:

Tir 46, chu k¥ cia dao dong duge xdc dinh bdi:

Tr=2t=2RC1n[l+21flJ (15.10)

2

Né&u chon:
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R, =R,

Thi: T, =2,2RC (15.11)

Thc 1a chu k¥ dao dong tao ra chi phu thudc cdc théong sé mach
ngoai R,, R, (mach hoéi ti€p duong) vd R, C (mach héi ti€p am) cac hé
thitc 15.9 va 15.10 cho biét cdc tham s6 co ban nhit cia mach dao dong.

Khi céin thiét k€ cdc mach da hii ¢6 do 6n dinh tdn 56 cao hon va cé
kha nang diéu chinh tin s6 ra, ngudi ta st dung mach phic tap hon (vdi
mach cin c6 hai bd so sanh).

AAAAA L1
R D>
AAAAA '[< I—"
—_ R. D1
)
l . / ., .,
I A
R4 i

Hinh 15.5. Mach dac déng da hai khéng dai xirng

Gian d6 mo ta dién 4p ra cia mach hinh 15.5 ¢6 dang nhu hinh
15.6 sau:

y
I ] Ur
Ug (t)
Umax |- — — \ - _
- -
- -
f’ -
ks —— 3 .
- > - > = -

~ L HL"‘-—-... - ~.

e ¢ — —— — — —

— e T pe—— T2 —— e

Hinh 15.6. Gian d& dang xung ra mach hinh 15.5 khi chon R' < R"

So dé hinh 15.5 duge st dung véi dac diém tao ra su khong déi xing
trong mach phéng {(qua R”’, D,) va qua mach nap (qua R’, D)) vai R’ # R’
Khi dé:
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rlzR'c1n(1+2R1] (15.12)
R

2

T, =R"Cln(l+&] (15.13)
R

2

2R
Do dé: T=11+IE=C(R'+R")ln(1+ Rl} (15.14)

2

Nhu hinh 15.5 trén, béng cdch thay doi gia tri tuong quan giita R’ va
R’ ta s& thay déi duge 1, hodc 1, trong khi chu k¥ T dugc tinh:

T=1+1,
dugc giff nguyén khong déi.
Cac diot D,, D, c¢6 nhiém vu khod nhanh tuong ting khi nhinh kia

lam viéc hoidc nguoc lai,

15.3. PHAM VI UNG DUNG

Cic mach dao dong da hai ty dao dong dugce sit dung dé tao ra cdc
diay xung vudng.

CAU HOI VA BAI TAP

1. Hay v& mach dién va phan tich qud trinh tao xung & diu ra clta mach
dao dong da hai.

[

. Néu diéu kién thuc hién dao dong da hai.

3. Ching minh cong thitc tinh tan s6 mach dao ddng da hai ty dao dong.
Tan s6 ra cia mach dao dong da hai phu thudc vao nhitng tham s6 nio
cua mach dién?

4. Phan tich nhiing uu diém cta mach dao dong da hai sit dung IC so véi

mach dao déng da hai sir dung tranzito.

5. Hay n¢u nhiing #ng dung cia mach dao dong da hai trong thuc €.

2.KI THUAT MACH DIENTU 0 109



Bai 16

MACH DRO PONG NGHET (BLOCKING)

16.1. KHAI NIEM VE MACH DAO DONG NGHET

~ DPac diém:

Dao déng nghet 1la mét mach dao déong tao xung c¢6 d6 rong xung
hep, sudn xung déc va bién do xung 16n.

~Da rong xung ra clia mach dao dong nghet vao khoang: 107 +10™s

— Cau truc mach dao ddng nghet (hinh 16.1) 1a mdt mach khuéch dai
c¢6 hoi ti€p duong sau, théng qua bién dp xung diing 131 sat khong bio hoa
hoac 16i ferit ¢ dac tinh tir tré vudng géc.

16.2. CHE PO LAM VIEC CUA MACH DAO DONG NGHET

Tuong tu nhu cdc loai dao dong xung khac, mach dao dong nghet ¢6
thé 1am viéc & cdc ché€ do sau:

— Ch¢& d¢ tu dao dong;

— Cheé do doi;

— Ché& d6 doéng bo;

— Ché& d6 chia tan.

Trong phan sau ta s& khao sit mach dao doéng nghet cuc phét chung
st dung tranzito ludng cuc (BJT).

16.3. MACH DAO BDONG NGHET CUC PHAT CHUNG

16.3.1. So d6 mach dién

So d6 mach dao dong nghet duge trinh bay trén hinh 16.1.
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Ry

Hinh 16.1. Mach dao déng nghet (Blocking)
16.3.2. Tac dung linh kién
Tu C va dién trd R: Han ché& dong dién I
(dién 1r& R tao dong phéng dién cho ty C khi tranzito T khod).

Diot D,: Loai xung cuc tinh am trén tai sinh ra khi tranzito chuyén tir
ché d6 md sang kho4.

R;, D;: bdo v¢ tranzito khéi bi qud dp.
Bi€n dp xung bao gém:

. 1a cudn so cdp bién dp;

Wy, o, 1a cdc cudn day thit cdp.

Vi cac hé s6 bién dp xung n, va n, dugc xdc dinh:

(16.1)

(16.2)

16.3.3. Nguyén ly lam viéc clia mach dao déng nghet

Qua trinh dao dong xung lién quan dén thol gian m& va dugc duy tri
¢ trang thdi bao hod (nhd mach héi tiép duong) cia tranzito.

Keét thic qua trinh tao xung 1a ltc tranzito ra khoi trang thdi bdo hoa
va chuyén d6i dot bién vé trang thai tit (khod) nhd héi tiép duong.
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Gian d6 thoi gian minh hoa nguyén 1§ hoat dong ctia mach dao dong
nghet nhur hinh 16.2.

Uc
o

—
—
k2
—
L3
—_
B
—
wn
—_
[+

Ecc

o
m

=
—_—

&

-t
Hinh 16.2. Gian d5 thai gian mach dao déng nghet 16.1
+ Trong khoang thdi gian O < t < 1,2 T tat do dién dp da nap trén ty
C: Us>» 0 2 tu C phong dién qua mach theo duong phéng:
w, >C=>R=R;=-E_
Taj thai diém 1, U, = 0. |
+ Trong khoang t, < t < t,, khi U. chuyén qua gié tri O xuat hién qua
trinh dot bién Blocking thuan nhd héi ti€p duong qua o, . dan tdi tranzito
T bao hoa.
+ Trong khoang t, < t < t, tranzito T bao hoa sau, dién 4p trén cudn
o, gin bang tri s6 E, d6 la giai doan tao dinh xung, c6 sy tich lu¥ nang
luong tir truding trong cdc cudn day cla bién dp, tuong ung dién 4dp hoi
ti€p qua o, la:
E
U,,=—5< (16.3)
Ny

Va dién dp trén cudn tai o, la:
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E

U, = (16.4)

0,

Ldc nay téc do thay ddi dong colecto gidm nhd nén stc dién dong
cAm ¢ng trén o, v o, giam lam dong dién bazo I, giam theo, do d6

giam mifc bao hoa ctia T déng thai tu C duge I nap qua mach:
+ E¢c (ddt) — tiép gidp emitto — bazo > R - C - o = + E¢ (dat).
Lic d6, do Iy giam tdi tri s6 téi han:
IB = IB bau hed lh?m hnil/B
xuét hién qua trinh héi ti€p duong theo hudng nguge lai (con goi la qud
trinh Blocking ngugc).
Trong qué trinh nay, tranzito T thodt khoi trang thdi bdo hoa nén:

I gidm din dén I, gidm,... dan ddn dua tranzito T ve trang thdi khod
dong I.=0.

Tuy nhién, do quén tinh cila cudn day w, trén cyc gép (cuc C), lam
xuat hién suit dién dong tu cidm chéng lai sy gidm dot ngot cha dong
dién, do d6 hinh thanh mot dién dp am bién dd 16n (qud gia i nguon
E.o): day l1a qué trinh gidi phéng nang luong tir truong da tich luy tur
trude. Nhey dong thuén tit chdy qua mach D,R, lic nay cuén @, cam ung

dién 4p am 1am dist D, tit va tdch mach tai khoi so d6. Sau d6 tu C phdng
dién, duy tri khod T cho t6i khi Ug= 0 sé 1ap lai mét nhip lam viéc méi. ..

Po rong xung Blocking dugce tinh:

BR
=t,—-t, =R Cln————— 16.5
t,=t,—t, =(R+r1,) nna(R1 1) (16.5)

Trong d6: 1, a dién trd vao cua tranzito T lac mao;

R, =n2R 12 t3i phan 4nh v& mach cuc colecto (mach so cap).

B 1a hé s6 khuéch dai dong tinh ciia T.

Thoi gian hdi phuc t, + t; do thdi gian phéng dién clia ty quyé€t dinh

va duge xdc dinh bdi:

1
Lin =1, -1, =CR, ln(“"—} . (16.6)

LT
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Neéu coi thoi gian tao sudn trude va sudn sau cta xung 12 khong dang
ke, v bo qua thi chu k¥ xung duoe tinh bang:

T, =1, +1,, (16.7)
Day xung tao ra cua dao dong nghet c6 tdn s6 1a:
fo b (16.8)
[x +thph

Chut y: So dé Blocking ¢6 thé xay dung tir hai tranzito méc day — kéo
lam viéc v6i mot bi€n 4p xung bao hoa ti, tao ra cdc xung vuong vét hiéu
sudt nang luong cao va chat lugng tham s6 xung tét.

Ngoai ra, can luu ¥ la khi lam viéc & ché' do dong bo (thém dudng nét
dit trén hinh 16.1) cén chon chu ky cla ddy xung déng bo T, nhé hon
chu ky cua T, clia day xung do mach Blocking tao ra.

Né€u 6 ché do chia tdn, thi cdn tuan theo cic diéu kién:

T >>T,

Va khi dé c6 day xung ddu ra chu ky lap la:
T =nT, (16.9)

Nhur hinh 16.3a va b véi n 13 hé 56 chia
U,

el exnen sty
™
Y

L

! Tx
I

Hinh 16.3a. Gian d3 thai gian mach Blocking & ch& do chia tin T,>T,; T, = 4T,
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Y

Y

Hinh 16.3b. Gian dé thdi gian mach Blocking & ch& dg chia tin
T,>>T,;T.=nT,.véin=4

16.4. PHAM VI UNG DUNG

Mach dao dong nghet (Blocking) duge sit dung dé tao xung trong
cdc mach én dp xung hay tao xung c6 bién do 16n trong diéu khién he
thong so.

@-Ecc
CAU HOI VA BAI TAP o le
1. Trinh bay dac diém, cdu tric mach CWE | % | R
dao dong nghet. —i
2. Néu cic ch€ do lam viéc cla mach LT}C
) N B
dao déng nghet. ) \ T
3. Phan tich hoat déng mach hinh 16.1. Rci Use Uce
4, Phan tich hoat déng mach dao déng +Ece
nghet mic cuc g6c chung hinh 16.4. Hinh 16.4
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PHU LUC
BAI HUONG DAN THUC HANH PIEN HINH

TEN BAI: MACH DAO DONG DA HAI

MUC TIEU CUA BAI

Sau khi hoc xong bii nay sinh vién ¢6 kha nang:

~ Phadn tich dupe ché d¢ hoat dong ciia mach dao dong;

- Tinh todn va do kiém tra duoc gid tr dién ap, dong dién tai cdac cuc
bazo, emito, colecto;

~ Do dang xung, xdc dinh théng s6 ciia tin hiéu vao va ra;

— Rén luyén ky ndng Ildp rap mach, khdo sdt va rén luyén tdc phong
cong nghiép ciing nhie dam bdo an toan, vé sink lao dong.

PO DUNG VA TRANG THIET BI DAY HOC

Var liéu linh kién cho mot nhém:

TT Tén Thong so S0 lugng | Ghi chil
1 | Tranzito 25C828 2
2 |TuC, G, 10 = 100uF 2
3 | Diénud R, R, 100 — 50002, 1/8W 2
4 | Dientrd Ry, R, 10kQ + 100kQ, 1/8W 2
5 | Diot phdt quang LED 2
6 | Day ndi nguén DC 200mm 2
7 | Day ndi tin hiéu 1200mm 2
8 | Bo mach ldp rdp 100 x 150mm 1

Dung cu va trang thiét bi:
— B6 ngudn mét chiéu diéu chinh duoc.
— Mdy phdt tdn sé.
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— Mdy hi¢n séng 2 tia.
— Dbong hé do dién van ning.

— May chi€u projector v may vi tinh.

Hoc liéu:

— Gido 4n tich hop, dé cuong bai ging...
— Tai li¢u phdt tay huéng dén thyc hién don nguyén hoc tip.

HINH THUC TO CHUC DAY HOC
~ Tap trung toan 16p hudng dén ban ddu va 1am miu thuc hanh ngay

tal hién trudng, sau dé cho hoc sinh hoat dong theo nhém;

- Ddnh gid ket qua hoc tap trong qué trinh hoat déng nhém,

1. ON PINH LGP HOC

Thoi gian: 5 phut

Ki€m tra si s6, nhidc nhd mot s6 vin dé lién quan t6i an toan dién va

II. THUC HIEN BAY HOC

veé sinh noi hoc tap, lam viéc, déng thdi khich 1 tinh than ngudi hoc.

HOAT PONG DAY HOC
NOIDUNG HOAT PONG HOAT PONG |THOI
' CUA cua GIAN
GIAQ VIEN SINH VIEN
1 |Dan nhdp .
(Goi ma, trao déi phitong phdp hoc, | Thuyét rinh; Nghe hiéu va
tao 1dm thé'tich cuc cia nguot hoc....). ghi chép nhitng
— Gidi thigu vé don nguyén hoc tap: ¥ chinh.
thoi gian, muc tiéu, nQi_dung u:Chlelh, Dam thoai goi Bam l\ho?_i cling 2'
phuong phdp, phuong tién, tai lieu,| GV v€ noi dung | phit
hoc liéu phuc vu hoc tap. va phuong phap
hoc.

Gidi thiéu chii dé
(Gidi thiéu ndi dung chit dé cdn gidi
quyét: yéu cdu ky thudt, tiéu chudn
kién thic k¥ ndng).
- MU\C tieu bai hoc; — Thuyét trink|- Nghe, hiéu, ghi
— biéu kién cho day va hoc. ndi dung chinh|chép nhimg noi| 38
Noi dung: c6 tinh chat khdi|dung chinh, cong phit
- Khii niém vé mach dao dong. niém, cong thic, | thic, bai p vi du.
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— So dé nguyén 1y mach dao dong.
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— Phan tich linh kién vd nguyén ly
hoat dong clia mach dién.

— Quy trinh 14p rdp va khio sdt mach
dién:

+ Budce 1. Khao sdt mach dién.

+ Bude 2. Nhan linh kién ding tri s6.
+ Budce 3. Thiét ké mach lap rap.

+ Budce 4. Lap mach.

+ Bude 5. Cip ngudn cho mach hoat
dong.

+ Budc 6. Do kiém tra va ghi lai
dang xung.

+ Budc 7. Thay déi cdc thong s& vé
tan s¢ va chu k¥, do rong xung.

+ Budc 8. Bdo cdo thire hanh.

(Trinh t noi dung cdc budc ghi ré
trong tai lidgu phat tay).

phuong phip +
gidi thich minh
hoa bing vi du,
hinh anh...

— Truc quan
hinh v&, so do,
vat lieu khi cu
dién.

— Pam thoai c6
tinh chat i
hién va gol mo
gitip sinh vién
nam noi dung.

- Giai dép thic
mic cla ngudi
hoc.

— Chia 16p theo
cidc nhdém nho
thuc hién cong
viée.

— Gidi  quyél
vin dé, tinh
hudng cé van dé
do GV dua ra
theo nhém hoac
lam  vigc doc
lap.

-~ Thic mac
nhimg van dé,
ndi  dung, ¥
chura hiéu.

— Chuén bi cho
qua trinh khao
sat mach.

Gidi quyét vin dé

(Huwong dan hoc sinh rén luyén dé
hind thanh phat trién ndng liuc trong
sy phéi hop cua thay)

Khao sdt mach dao dong da hai theo
trinh tu cdc bude da néu.

— Pam thoai tai
hién kién thifc.
— Thuyét trinh
nhidm gitip hoc
nam duge phuong
phdp va trinh fir
gidi quyét cong
vigc.

~ Lam miu va
huéng dan nhimg
thae tic khé phic
tap cho ngudi hoc.
Gidi  quy&t
thic mic coha
nguoi hoe.

Khao sit
mach dién theo
hudng dian va
trich  tr  thuc
hién céng viéc
trong tai liéu
phdt tay.

— Nho su hd trg
tr GV dé giai
quyét nhimg vin
dé, noi dung, ¥
chua rd.

— Kiém tra van
hanh, ghi s6 licu
vio biang, vé dang
song do dugc,

180
phiit
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4 |Két thitc vin dé
— Kiém ira cong viec cdc nhém thyc |- Tém tir, dngl— RA sodl lai| 30
hién. két kién thite.  |kign thie, néi| phit
— So sdnh, nhan xét vé két qua lam|{— Nhan xét|dung, phuong
viéc clia cde nhém. dinh gid qua|phdp thuc hién
~ Phan tich nhimg thao tdc ding,|uinh hoat dong|6m lugc nhimg
chua diing va nhiing 16} thudng gap|clia ngudi hoc. | ¥ chinh.
cia cdc nhém trong qud trinh lam|— Bidu duong|— Kiém tra cong
vige. nhimg ci nhan,|Viéc dd lam va
nhém lam viéc | bdo cio két qua
tot, hieu qua. | dat duoc.

S |Hudng dan tie hoc — Phat i liev cho ngudi hoc,| 15
huéng din phuong phép, n6i dung | phiit
nghién ciu.

— Théng bdo ndi dung bai hoc
sau, yéu cdu ngudi hoc xem trude
tai liéu va chuin bi hoc liéu.

IL RUT KINH NGHIEM TO CHUC THUC HIEN

- Bai hoc cung cdp ding, di kign thic cho ngudi hoc. Pon nguyén
b6 trf ndi dung, trinh tu theo bai hoc nén ngudi hoc tiép thu kién thic
cang nhu rén luyén k¥ nang t6t hon.

— Dya vao bai huéng din thuc hanh dién hinh niy ta ¢6 thé chuén bi
va lam t6t nhitng bai thuc hanh khic trong cudn sach.
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