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O1 NOI PAU

Giao trinh "Ky thuat mach dién tdr 11" 13 cudn sach duoc viét trén ca sé
chuong trinh day nghé theo mé dun clia Téng cuc Day nghé.

Thoi lugng danh cho mén hoc nay vé ly thuyét |a 45 gio.

Sach diing cho sinh vién hoc Cao ding nghé va Trung c¢ap nghé cac nganh
K§ thuat dién t&, Tu dong héa, Tu dang diéu khidn, Hé théng dién, Thiét bj dién,...
thudc cac trudng Cao d&ng va Trung cap. Cudn sach ciing 1a tai liéu tham khdo t6t
cho sinh vién cac nganh ky thuat khac, khéng chuyén vé dién 1.

Néi dung sach dudc trinh bay trong 16 bai va phan phu luc 1a bai huéng dan
thuc hanh dién hinh.

Hoc xong moén hoc nay hoc vién cé kha ndng:

— Trinh bay vé cac dang tin hiéu xung, cac ché @6 khéa cla tranzito theo ndi
dung da hoc.

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

— St dung thanh thao cac cac mach daoc ddong diéu hoa RC, LC, dao ddng
thach anh, dao déng da hai, dao déng nghet, dao ddng kich khdi, tao xung tam
giac trong cac thiét bi dién ti dan dung.

— L&p rap, ki€ém tra va slra chita dugc cac mach & trén dam bao céac chi tiéu:
an toan, hoat ddng 6n dinh, dung thdi gian quy dinh, theo yéu cau ky thuat (sau khi
da hoc xong ca phan thuc hanh).

Mac dl da c6 c6 gang nhung chac khéong tranh khai thigu sét. Chiing téi mong
nhan dudc y kién gép y chia ddc gia dé hoan thién hon trong nhimng 1an tai ban sau.
Moi y kién déng gép xin guti vé:

Céng ty ¢6 phan Sach Dai hoc — Day nghé, Nha xuat ban Giao duc Viét Nam,
25 Han Thuyén — Ha Noi, dién thoai (04) 38264974,

Xin tran trong cam on!

CAC TAC GIA



Bail
DINH NGHin, CAC THAM SO
VA CAC DANG TiN HIEU XUNG

1.1. GIGI THIEU CAC LOAI TiN HIEU CG BAN

Thong tin va tin hiéu 1a hai khai niém co ban ciia k¥ thuat dien tir, 1
doéi tugng ma cdc hé théng mach dién tr ¢d chiic nang nhu mot cong cu
vat chat k¥ thuat nham tao ra, gia céong xi Iy hay chuyén déi giita cic
dang nang lugng dé gidi quyé&t mot muc tiéu k§ thuat nao do.

Tin hiéu 1a khdi niém dé mé ti cdc biéu hién vat 1y clia 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, cich biéu dién theo
thdi gian 12 thuin loi va duge st dung phd bién.

Tin hiéu S(t) dugc dinh nghia 12 mot ham s6 phu thudc thoi gian,
mang théng tin vé cic thong s6 k§ thuat, duge quan tdm trong hé théng
va dugc truyén tai bdi nhimg dai lugng vat 1y, ndéi cach khac, tin hiéu 1a
mo6t hinh thitc biéu dién théng tin.

Néu bi€u thite thai gian cia tin hiéu S(t) thoa man diéu kién:

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

Véi T 1a mot hing s6, ta ¢6 S(t) 12 tin hiéu tudn hoan. Gid tri nho nhat
cha T goi 1a chu ky cua tin hiéu. Trong cic loai dao dong tuan hoan dac
trumg nhat la dao dong hinh sin, ¢6 thé bi€u dién theo thdi gian dudi dang:

S(t)=Acos(wt—¢) (1.2)

Theo cach biéu dién thdi gian, tin hiéu cé hai dang co ban:

— Tin hiéu bién thién lién tuc theo thdi gian trong khoang tén tai cla
no dugce goi la tin hiéu tuong tu (analog).

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

Theo d8, s& ¢6 cdc dang mach dién tr co ban lam viéc (gia cong, xu
ly) véi ting loal trén.



1.2. KHAI NIEM VA BINH NGHIA TiN HIEU XUNG

Pinh nghia tin hi¢u xung

Loai tin hiéu bién ddi r&i rac theo thdi gian goi la tin hi¢u xung.

Coéng thite (1.3) biéu dién tin hiéu xung {xk} thong qua ham dirac
&(t — kT) 1a mot cau néi gida tin hiéu lién tuc va tin hiéu xung. N6 cé y
nghia dic biét quan trong, gitp cho viéc nghién ciu tin hiéu xung cé thé
dugc ti€n hanh hoan toan gidng nhu mat tin hiéu lién tuc ma ta da quen.
Nguoc lai, cdc két qua tir viéc khido sat tin hiéu lién tuc ciing thong qua
hé thitc (1.3) ma chuyén dugc thanh tin hiéu xung.

o0

{xk} = Z x(D3(t =k.T) =x(1) i S(t—k.T)=x(t).s(t) (1.3)
—

K=o
s(t)

Xung don 1a dang dién hinh cia tin hiéu khong tudn hoan. Cic dang
xung thuong gip trong thyc t€: xung vudng, xung rang cua, xung dang
ham s6 mi (hinh 1.2). Cic xung nay cé cuc tinh duong, 4m hoac cuc
tinh thay d6i titr duong sang am. Vi cdc tham s6: d6 rong, bién do, chu
k¥ xung...

1.3. CAC THAM SO CO BAN CUA TiN HIEU XUNG
a) Bién d6 xung U_ (hoac I_): Xdc dinh bang gia tri 16n nhat cla dién
4p tin hiéu xung c6 dugc trong thdi gian tén tai cia xung dé (hinh 1.1).
v

Um 4
0,9Um

0,1Um

Hinh 1.1. Dang xung vuéng thuc



b) D6 rong sudn truée va suon san (t, va t ): xac dinh bdi khoang
thoi gian tang va thoi gian gidm cua bién dd xung trong khoang gid tri
0.1U,_ = 0,9U .

c) Po rong xung t : Xic dinh bang khodng thdi gian cé xung véi
bién do > 0,1U_ + 0,5U, .

d) Do sut dinh xung: Thé hién mitc gidm bién dd xung & doan dinh xung.
¢) Chu ky lap lai xung T

Tén s6 xung  f =¢;— (Hz)

1
Suy ra: =—
f) Thoi gian nghi t_, : L thai gian tréng giita hai xung lién tiép.
Ta cé: T=t +t,,

Suy ra: ta =1L (1.4)

g) Heé so lap day (y): La ty s gitta d6 rong xung t  va chu ky xung T.
Hé s6 ldp day vy duge tinh:
t

X

Y= (1.5)

1.4. CAC DANG TiN HIEU XUNG

Cic dang tin hiéu xung thudng gip cé thé 1a day xung tudn hoan theo
thoi gian vai chu ky lap lai T, 1a mot xung don xuét hién mot 14n, cd cuc
tinh duong, 4m hoac cyc tinh thay déi.

Dang xung, tifc 1a quy luat bién déi clia tri s6 dién dp hodc dong dién
xung theo thdi gian, cling 12 mét tham s co ban cha tin hiéu xung. Tuy
theo muc dich st dung ma cic diy xung c6 hinh dang khdc nhau nhu
xung vuoéng (hinh 1.2a); xung hinh tam gidc (hinh 1.2b); xung dang ham
s6 mii (hinh 1.2¢).

Trong k§ thuat xung — s6, thudong si dung phuong phip s6, khi dé

dang tin hiéu xung chi cdn ¢4 hai trang thdi phan biét xét tai ddu vao hay
ddu ra cna mot mach xung.



(— t)( ———-<—1ngh—»-

»
c)

Hinh 1.2. Cac dang tin hiéu xung

a) Trang théi c6 xung (khoang t ) véi bién do 16n hon mat rfu’rc nguang
C1s oy R |
Uy goi 12 mifc cao hay mdac “1”, mac U, thuong chon bang EECC.

b) Trang thai khong c6 xung (khoang t,.) VOL bién do nho hon mot
muc ngudng U, - goi la muc thiap hay mitc “0”. Mirc U, dugc chon tuy
theo phdn tlr khod (tranzito, IC).

¢) Cac mac dién ap ra trong dai U < U < U, la cdc trang théi bi cAm.

1.5. PHAM VI UNG DUNG

Tin hiéu xung dugc sir dung trong k¥ thuat xung — s6, [a mot Iinh vuc
kha rong va quan trong cta nganh ky thuat dién tir — tin hoc. Hién nay,
trong budc phat trién nhay vot clia k¥ thuat tr dong hod. tin hiéu xung 1
cong cu khong thé thi€u dé gidi quyét cdc nhiém vu ky thuat, nang cao d6
tin cay va hiéu qua cua k¥ thuat mach dién tir.

8



CAU HOI VA BAI TAP
1. Néu dinh nghia tin hiéu xung; phan biét tin hiéu xung va tin hiéu tuong tu.
2. Trinh bay cac tham $6 co ban cua tin hiéu xung.

3. Cho day xung nhu hinh 1.3:

Y Z .
D79 7)-

Hinh 1.3
Hay xéc dinh cdc tham sé:
— Bién d6 xung;
— Do rong xung;
— P06 sut dinh xung;
— Tén s6 cua diy xung;
— Chu ky xung.

4. Néu vai vi du vé céc iing dung cla tin hiéu xung.



Bai 2

CHE PO KHOA CUA TRANZITO

2.1. DAC PIEM VE CHE DO KHOA CUA TRANZITO

Tranzito lam viéc & ché& d6 khod, hoat déng nhu mét khoa dién tir
déng md mach véi téc do nhanh (10”+107s); do d6 ¢6 nhiéu dac diém,
diéu kién khdc véi tranzito 1am viéc & ché dé khuéch dai da trinh bay &
Gi4o trinh “K§ thuat mach dién tir I”.

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

Ch¢ do6 khoa cua tranzito (hinh 2.1) dugc xdc dinh boi ch& do dién dp
hay dong dién mot chiéu dugc cung cip tir ngoai qua mot mach phu trg
(khod thudng déng hay thudng md). Viéc chuyén trang thdi cltia khoa
thuong dugce thuc hién nhd mot tin hidu xung cé cuc tinh thich hop tic

dong té1 dau vao.
+E

cc

Hinh 2.1, Mach khoa (dao) diing tranzito

Ciing c6 trudng hgp khod tu dong chuyén ddi trang thdi mét cich
tuin hoan nhd mach héi ti€p duong ndi bd, khi d6 khong cidn xung diéu
khién tir ngoai.

D¢ tranzito ludng cuc hoat dong ta phéi phan cuc cho né, nghia 1a
dua mot dién d4p mot chidu tr bén ngoai vao chuyén tiép emito (E) va

10



colecto (C) véi gia tri va cuc tinh phi hgp. Dién d4p mot chiéu nay s& thiét
lap ch&€ dd mot chiéu cho tranzito. Khi phan cuc néu:

—~ Chuyén tié€p emito phan cuc thuan, chuyén tiép colecto phan cuc
ngugc tranzito s€ hoat dong trong vung tich cuc. Khi tinh toan ché dé mot
chiéu trong ving nay ta thung sir dung cic cong thic:

Uge = 0,7V (4p dung véi tranzito npn Si)

I=@+D;~ 1. (2.1)
Te=pBl,

Dicu kién lam viéc & ch& do khod cua tranzito 1a dién dp ddu ra cé
hai trang thai khéc biét:

U, >U, khi U, <U, (2.2)
U, ,<U, khiU, 20U, (2.3)

Hay xét cac diéu kién cu thé ctia tranzito 1am viéc & ch€ do khod sau:

a) Diéu kien tranzito ngung dan

Xét so d6 thuc hién duge diéu kién nhu hinh 2.1.

Khi luva chon cdc mic U, va U ciing nhu céc gia triR., R thich
hop c6 cdc gid tri U, = 0 hay U, < U, tranzito & trang thii ngung dan,
dong dién ra I = 0. Lic khong cé tai R, dién 4p ra duge tinh:

U =+E (2.4)

Neéu coi dién trd tai nho nhat chon bang R

R.=R .. (2.5)

(C6 thé coi R, la dién trd vao clia mach ting sau ndi vdi dau ra cia

so do).

Trong dé: U, =%ECC 2 muc nhd nhat cia dién 4p ra & trang thi H
(muc dién 4p cao).

Dé phan biét chic chén ta chon:
U > %Ecc (2.6)

Vidu: chon U, =15V khi E,.=5V

11



D¢ phit hop véi diéu kién (2.1), dién dp vao phai ndm duéi muic U, .
V6i U, 12 dién 4p vao lon nhit ¢ mic thap dé tranzito van bi khoa
U =U (véi tranzito Silic thuong chon U, = 0,4V).

Vi.max
Tém lai, khi tranzito ludng cuc & viing ngung dan, chuyén tiép bazo —
emito khong dugc phan cuc hodc phan cuc nguge.
Pé ddnh gia mic do tin cay cta khod, ngudi ta dinh nghia cic tham s6
do du tri chéng nhiéu & mic cao S;; va mic thdp S, trén dic tuyén truyén
dat hinh 2.2 cta mot tranzito khod riéng biét.

UrV)
¥ ‘ | ~ (
Vung \\L—\— -+ Ving c8m ——
bao hoa '
2,5 }
2
Ving khoa
Uh (cit dong)
1
04 /UCEBh
0,2 L8 : UuV)
1 T -
Uy 1 Ug 2 3

Hinh 2.2. Ddc tuyén truyén dat cda khoa tranzito
Tir dic tuyén trén ta thay:

— C6 thé dé dang dat duge muc S, 16n bing cach chon E.. va cic
tham 88 R, Ry thich hop.

S =V, e —Uu (2.7
SL =UL—Urmn'| (28)
Véi U, .. va U, ., 1a cdc dién 4p thuc t€ tai 161 ra cua tranzito lic khod
hay md tuong ing.
Cu thé la:

S, =2.5-15=1V (khi U, <U,)
S, =0,4-0,2=0,2V (khi U, >U,)

- Do S, thudng nhod, can phai nang cao tinh chéng nhiéu véi mic thap.

12



V1 tri s6 Uy, = Ugg, thuc t& khong giam duge, mudn S, tiang, can ting
mic U, (2.8). Mudn vay, ta cé thé dua viao cuc géc B mot hoac vai diét.
hoac dua vao d6 mdt mach phan dp nhu hinh 2.3 a, b, c.
+Eee +Ecc

Hinh 2.3. Cac bien phap nang cao §_
Nhiing bién phap néu trén rat can dp dung kht s dung tranzito
Gecmani lam phén tr khoa vi Uy, mo cha tranzito phan 16n nho hon Uy ..
— Dé nang cao tinh tic dong nhanh ciia khod khi sir dung tranzito
lam phan t&r khod cin quan tdm dén tinh chat dong (qud do) clha mach
dién. Khi d6 can ngan ngira hién tugng bio hoa sau cua tranzito bing cédc
giai phdp 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). Cic gid tri 1., T, thudng nho (khoang
107+ 107s).

Trong d6: 1, 12 thoi gian tré suon trude;

7, 1a thoi gian té sudn sau (duge tinh & cdc mic bién do 50%

gid tri cuc dai).

—-—»!‘Eﬂ-— —l 12 f—

Hinh 2.4, Xac dinh th&i gian tré cia mach



Tuy nhién, khong thé bd qua, dic biét 1a 1, lién quan dén thdi gian
phuc héi dién trd nguge khi chuyén tranzito tit m& sang khoa, khi quan
tam dén tinh déng bo giita cdc khdi hodc cdc so d6 khdc nhau, khi thue
hién mot nhiém vu xir Iy tin cu thé. Diéu nay cang quan trong trong céc
hé thong diéu khién, tinh todn, vi khi ghép néi gifra cdc khéi hodc mach,
thai gian tré bi cong tich luy. Diéu tuong tu d6i véi cdc hé s6 S;; va S, khi
ghép néi can duge quan tam va xdc dinh lai mot cach chinh xéc.

* Ta thay, mic cao (H) nam thap hon nhiéu so véi gid tri ngudn cung
cap Ecc va phu thudc vao gid tri dién ird Re. DE khac phuc hién tugng
nay, thuc t€ thudng mac ndi tiép sau so dé khod E chung mét mach lap
colectg chung & ché€ do khoa nhir hinh 2.5.

o +Eq

Hinh 2.5. So d6 khoa T, cé mach lap tdngra T,

b) Diéu kién tranzito din bao hoa

Khi cé xung diéu khién cuc tinh duong dua téi ddu vao U, > U,
tranzito chuyén sang trang thdi dan bio hoa (trang thdi md).

Khi d6 chuyén tiép emito va colecto déu phan cuc thuan, tranzito
ludng cuc s€ 1lam viéc trong vung bao hoa.

bién ap ra khi d6 phai thoa mian diéu kién:

U < U,

Dién trd R, chon thich hgp dé:

— Thai gian qua do da nho.

— Dong I khong qué 16n.

Vidy: Cho R, =5kQ.

bicu kién khi: U, =U_ =1,5V.

14



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

Xdc dinh R,

- Ec ”
Goiy: I, = =1mA véi: =100

RC
I ImA
Khi d6 dong I, =—=——=10pA
R TV

Dé tranzito bdo hoa viing; chon I, =100pA (tic 1a ¢6 du trix 10 ldn).

; I . (L5-0,6)V
Dé tranzito dan bao hoa: U, =-————=9kQ

100pA

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

Tranzito trudng (Field Effect Transistor — FET) ¢6 nhitng wru diém néi bat
s0 v4i tranzito ludng cuc BIT 1a dong dién qua FET chi do mot loai hat dan da
s6 (dién tlr hodc 16 tr6ng) tao nén, do vdy FET la linh kién mot loai hat din cé
dong vao nho. FET c6 trd khdng vao rét cao, tiéng 6n trong FET nhé hon nhiéu
so véi BIT.

Cuc mang
(Dr&in):

o P et N J

Cuc eéng |
Gate): G
(Gate) At § Viing
ngheo
Cuc nguén
(Source): S a) b)
Hinh 2.6. Cau tao tranzito trudng JFET Hinh 2.7. Ky higu JFET

a) Piéu kién cua khoa dung tranzito truong trong vung ngung dan

Khi hoat dong trong ving ngung dan, tranzito truong khong bu dién
ap tai ving I, = 0. Do dé, n6 l1a phin tir ngit dién.

bac tuyén ra cua tranzito truong (JFET kénh N) nhu trong hinh 2.8
thé hién hoat dong clia né trong viing ngung dan va trong ving bdo hoa.

15



A
Ig(mA \
ofmA) [ Ving bao hoa
D ——
1 Ugs = OV
-8_-.— ______ [
7 I
6 L |
5 ! Ugs == 1V
4 |- y
!
3 ,’l Upe = —2V
2 Yl
1 Ugs = — 3V Uge = - 4V
a | ] L | .
5 10 15 20 25  Ups(V)

Hinh 2.8. Djc tuyén ra cla JFET kénh N

b) Tranzito trudng ¢ vang dan bio hoa

— Khi & vung dan bio hoa, quan hé giira I;; va Ugg cua tranzito truong

2
(JFET) dugc dac trung boi ham I, = f{(Ugs) = Im(l-%@] khi dién ap
d
U, khong déi.

Khi thay déi dién 4p trén cuc cong thi bé day cla 16p tiép xic P — N sé
thay ddi, 1am cho tiét di¢n cta kénh ciing thay déi theo, do d6 dién trd clia
kénh thay ddi va cudng do dong dién qua kénh ciing thay déi. Nhu vay,
dién 4p trén cuc céng U, di diéu khién dugc dong dién & cuc mang I,

Khi Uy = U, thi bé rong cua kénh giam xuéng 0 va dong dién mang
bao hoa I gq= 0. Nhung véi linh kién thyc t&€ thi ¢c6 moét dong dién 1o van
chdy qua kénh ngay ca khi & diéu kien ngat | Ugg|> U, |

Dong dién nguoc cuc cong I 12 dong dién chay tr cuc céng dén cuc
nguén khi cuc mdng ngin mach véi cuc nguédn trong truong hop
| Ussl > U, .

2.4. PHAM VI UNG DUNG

Khoa dién tir dung tranzito luc'Jn\g cuc (BJT) va tranzito trudng (FET)
dugc (ng dung trong cidc mach tao xung, mach s6, mach diéu khién tu
dong.

16



CAU HOI VA BAI TAP

1. So sdnh diém khdc nhau co bin trong co ché hoat dong cla tranzito
ludng cuc (RJT) va wranzito trudng (FET) ¢ ch& do khod.

2. Uu, nhuoc diém cla tranzito trudng khi st dung 1am khéa dién ¢l so
v6i tranzito ludng cuc & nhitng diém nao?

3. V& mach dién st dung tranzito trudong 1am viéc nhu mot khod dién t
mac cuc ngudn chung?

4. So sanh diéu kién ngung din cia BJT via FET?

5. So sanh diéu kién dén bio hoa cta BJT va FET?

2 KI THUAT MACH BIENTU I 17



Bai 3

CHE PO KHOA CUA KHUECH DAl THUAT TOAN

3.1. DAl CUONG MACH KHUECH DAl THUAT TOAN

Bo khuéch dai thuat todn (Operational Amplifier — OA) 1a mach khuéch
dai t6 hop (vi mach dién tir tuyén tinh), cé hé s& khuéch dai rat 16n, trd
khing vao 16n va trd khang ra nhd.

Hién nay cac bé khuéch dai thuat toin (OA) déng vai trd quan trong
va dugc str dung rong rdi trong k¥ thuat khuéch dai, tao tin hiéu sin, xung,
stt dung trong bd dn dp va bo loc tich cuc. ..

Ky hiéu cia OA cho trén hinh 3.1

Hinh 3.1. Ky hieu OA

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

Ngoai ra, OA con cé hai chan dé cdp nguén d6i xtung, cidc chan bl
dién dp, bu tan s6...

3.2. CHE DO KHOA CUA MACH KHUECH BAI THUAT TOAN

Khi lam viéc ¢ ché do xung, khuéch dai thuat todn hoat dong nhu mot
khod dién tlr déng, md nhanh. Diém lam viéc ludn nam trong ving bao hoa
cta dic tuyén truyén dat.

Véi dién 4p ra & ché do khuéch dai 1a ham cia dién dp vao:
U, =f(U,).
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Khi & ché do khod dién 4p ra chi nim & mot trong hai mic biao hoa

N . e mfc ngudn
Ur va U-_ 1ing véi céc bien do U, 2L———1.

¥ max
d

Dé hi¢u nguyén 1y hoat dong cha IC khod, ta hay tim hiéu nguyén ly
hoat dong cila mach so sdnh (comparator).

3.3. MACH SO SANH

Mach so sdnh thuc hién qud trinh so sanh bién do cua dién ap
dua vao (U,) vdi mét dién dp chuin (U,puemg) €6 cuc tinh ¢6 thé 1a duong hay
am dé biét duge mot trong ba két qua: U, > U, q.: U, < U, hay U = U, ..

Thong thuong gid tri U, ., dugc tinh trude, c6 dinh va mang y nghia
12 mot théng tin chudn (twong ty qua can trong phép can trong lugng kiéu
so sdnh); con gia tri U, 12 mot luong bién ddi theo thoi gian can duge
gidm sat, theo doi. ddnh gid... mang thong tin ctia qud trinh dong (thuong
bién d6i cham theo thdi gian) can duge diéu khién trong mot dai hay &
mot trang thdi mong mudn.

3.3.1. So dd mach dién c¢d ban

a) Pién dp dau vao bao hoa (U,,)

Xét mach nhu hinh 3.1.

Ta co: U. = KU, ~ Uy =K, U, 3.2)

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

Khi U, nho, U, ¢6 gia tri nim trong mién tuyén tinh. Khi U, vuot qua
mot gia tri nao d6 thi U, dat gid tri bio hoa va khong sir dung hé thic 3.2
duoc nita. Gid tri U, dé U, bdao hoa phu thuéc vao mébi OA va thudng cé
gié tri khoang vai chuc uV.

Khi U; &m, mach daophanén U, =U , =-U,, = U

Khi U, duong, mach khéng dao pha nén:
U, =U,_..
3 day, ky higu + U,, 13 cdc mic dién ap bdo hod chia OA. Trong tniong
hop 1y tudng c6 thé chon:

=+ U,.

+U,, =~ Ve (mitc ngudn duong)
—U,, = Vg (mifc nguén am)
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Nhu vay, dién dp ddu vao U, toi da la:

+U, S o Ve (3.3)
Kd KLI

-U, :Mm_f_!!i 3.4)
K\! Kd

b) Mach so sainh mdc duong

Mach nhu hinh 3.2 duoc goi la mach so sanh khong dao midc duong
(dién dp U, dua vao dau vao khong dao). Di¢n idp dau vio U, duge dem
5o sdnh véi dién dp chuan U, > 0.

_J_ ; Ur
1w

Hinh 3.2. Mach so sanh mue U, duong khéng dao

Uen

Hinh 3.3 minh hoa tin hiéu ra khi tin hi¢u vao la xung tam giac.
A
U

r

pn |- - u

ol = A
S AN

0 \/ \ 1

- Ubh
Hinh 3.3. Biéu dién tin hiéu ra

Khi U > U, thi U =+ Uy,
Khi U, < U, thi U, =—U,,. Con khi U, = U, thi U, thay ddi trang thdi.
Khi dua tin hiéu vao diu vao dao va dién dp chuin dat vio ddu vao

khong dao ta s& cé mach so sdnh dao.

¢) Mach so sanh mic dm

Uch

L v "

Hinh 3.4. Mach so sanh daomic U, <0
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Hinh 3.4 1a so dé mach so sdnh dao mitc am.
NéuU,> U, thi U = - U,

NéuU, < 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.

, U,
Ur
Uy, freeeeeeens /
/ U,
LA
Uy [ e T a—
= Uph

Hinh 3.5. Biéu dién tin hiéu ra

d) Mach so sanh véi hoi ti¢p duong

+ Mach ddo o0— |- Ur
. . , U —0
Hinh 3.6 minh hoa mach so sianh v +
ddo c6 hoi tiép duong. n
1
Tin hiéu vao dugc dua vao dau AN

vao dao, dién 4p chudn duge ldy tr R2
dién dp ra U, théng qua vong hoi tiép
duong véi hai dién tr§ R, va R,. Tuy

theo mic tin hiéu U, ma U, 0 mot Hinh 3.6. Mach so sanh

trong hai trang thdi +U,, va - U,,. hdi tiép dusng dao
R
Ta c6: U,=—>=—U = U, (3.5)
R, +R,
Véi: ﬁ = _Rl_ (3.6)
R, +R,

duoe goi 13 hé s6 héi tiep duong,
Khi U, tir mot mitc khd am ting tir tr ta nhan thiy:
NeuU <U, thiU =+ U,
NéuU,>U, U =-U,
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Gia tri U, = BU,, 1am cho mach bat ddu déi trang thdi tir cao xudng
thap va duogc goi 1a diém ngudng trén U (UTP: Upper Threshold Point)
con goi la ngudng ngit mach.

Upre = B(+Uy) (3.7

Neéu ta giam U, tir mot mitc kha duong mét céch tur ti, khi d6 U, =-U,,
va U, = B(-U,,) do d6 khi U, < B(=U,,) thi U, chuyén tir — U,, sang trang
thai +U,,. Tri s6 U, = B(-U,,) dugc goi la diém ngudng dudi U, (LTP:
Low Threshold Point) con goi 12 ngudng ndi mach.

Ui = BCUy) (3.8)

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

4

U

r

Ute Uote U

Hinh 3.7. Chu trinh tin hiéu ra
+ Mach khong dao
Hinh 3.8: mach so sanh khéng ddo hoi tié€p duong.
Dién 4p tai diém P c6 duge do U, va U, gdy nén.
Ap dung nguyén 1y x&p chéng ta c6:
R
R, +IR2 o Rllisz ’

Ur
——O

O—AMAA MM
Hinh 3.8. Mach so sanh khéng dido hdi tiép duong

p=

(3.9)
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Thay déi tin hiéu vao ta nhén thay:

Khi Up,< U, thi U, = - U,

Khi Up> U, thi U, = + U,,. Tri s6 U, khi U, bit ddu ddi trang thai goi
12 diém ngudng trén Uyp.

Bay gid néu ta giam U, (lic nay U, dang & mtc +U,,), khi U, bat ddu
nho hon U, = 0 thi U, déi trang thdi va bang -U,,. Tri s6 U, lic nay goi
1a diém ngudng dudi U, .

Ta c6 thé dé dang xdc dinh dugec U, va U, bing viéc sut dung
phuong trinh (3.7), vay:

R,

Uyp = —=(+U,) (3.10)
Rl
R

UL = f(—Uu,) (3.11)

Dién 4p ra bién déi theo chu trinh nhu hinh 3.9 sau:

‘LU

r

Upre Ugte U

Hinh 3.9. Chu trinh tin hiéu ra

3.3.2. Diéu kién chuy&n mach cla bd khu&ch dai thuat toan
Khi bé khuéch dai thuat toan lam viéc nhu mot khod d6ng md, diém
lam viéc luén nam trong ving bio hod cha dic tuyén truyén dat. Diéu
kién chuyén mach cda khod 12 dién ap ra U, chi ndim & mot trong hai
muc bao hoa:
U va U-

rmax rmax

Véi diéu kién bien do U, # U

nguim
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3.3.3. Tinh chat tré cia mach khuéch dai thuat toan

Giong nhu khod tranzito, khi 1am viéc véi cdc tin hiéu xung bi¢n déi
nhanh. cin luu y téi tinh chat tré (tinh chal quén tinh) cia IC thuat todn.

Véi IC khuéch dai thuar todn hién nay, t6c do bién thién cna dién dp
ra khoang V/ps, do dé viéc diing ching trong cac mach so sdnh hién nay
bi han ché&, khi dd1 hdi d6 chinh xac cao. Trong diéu ki¢n 16t han, viéc su
dung cac IC chuyén dung dugc ché tao sin sé cé t6c d6 chuyén mach
nhanh hon nhiéu cap — ¢& V/ns, vi du loai pA710.A110,LM310-339
hay NES21...

3.4. MACH SO SANH TONG
a) Chire nang mach dién
Pé md rong chic nang coa mach so sanh, ta dua ra mach so sinh

téng. Mach so sdnh téng c6 chitc nang chuyén trang thdi & dau ra khi
tdng dai s6 cha hai dién dp vao dat t8i gid tri dién 4p ngudng.

b) So do mach dién va gian dé dic tuyén truyén dat

R1 P

N
U2 - Ur
+ | 1

Hinh 3.10. So d3 mach so sanh téng,
chu y diéu kién chen diu U,.U, < 0 (ngudc dau nhau)

¢) Nguyén 1y lam viéc cua mach dién

Tl dac tuyén truyén dat hinh 3.11 ta thdy rd bd so sinh tong sE
chuyén trang thdi & d4u ra lic 16ng dai s6 cia hai dién 4p vao (dua t6i
cltng mot dau vao) dat tdi 1 gid tri ngudng (dua téi dau vao kia).

Néu chon U, 4, =0  (hinh 3.10)

Thi mach sé& 1at wrang thdi lic ¢6 diéu kién U, +U, =0 (hinh 3.11).
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_Uhr-

Hinh 3.11. Gian d3 dic tuyén truyén dat cia bd so sanh téng

3.5. MACH SO SANH HAI NGUONG

a) Chirc nang mach dién

Chuc nang mach so
sanh hai ngudng la dé
xdc dinh dién 4p dau
vao nam trong hay nam
ngoal mot khoang gidi
han cho trude, so d6
mach unhu hinh 3.12
(chid ¥ phan cdp ngudn
don cuc).

b) Gian d6 dac tuyén truyén dat (hinh 3.13)

X,

Unguﬁng 2

U

ngudng 1

Hinh 3.12. S6 d6 mach so sanh hai ngudng

1

X,

\—_ 0 Unuuang 1 UU
.
.‘
1
1 '
—
'
4 Ungmsngz
; — Y
l
! 1
0 0
e U
Ungudng1 Ungm)ng 2

Hinh 3.13. Pac tuyén truyén dat
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c) Nguyén ly lam viéc cia mach dién
Dé x4dc dinh xem dién dp vao c6 nam trong mot gidi han gia tri cho
trudc hay khong, nguoi ta st dung mach so sanh hai ngudng (hinh 3.12).

Pé phai hop cdc ddu ra cla K|, K, & day st dung mot cdng logic phu
la céng AND(G).

Tai dduracna G, tacd U,

U, =Y =1 (tuong &ng vdi mic dién 4p cao)
Khi tai cic 161 ra cia K, va K, cé:

X, =X,=1
Cdc truong hop con lai véi mot gia tri X, X,

(X,.X,=0)

U, =Y = 0 (tuong tng v6i mitc dién 4p thap).:

K&t hop tinh chat clia mach va tinh chdt cia cédng G, ta nhan dugc
dac tuyén truyén dat (hinh 3.13).

T dic tuyén truyén dat, thdy rang:

Ur =] khi Ungu@ngl < Uv <U ngudng 2
Va U, =0 khi U, < Upgane hodc Uy> Uppigin
Luu y: Can chon Ungu&ngl <U ngudng 2

Bé so sdnh hai ngudng dugc st dung dac biét thuan lgi khi can theo
déi va khong ché tu dong thong s§ nao dé cia mot qua trinh, trong mot
gidi han cho phép di dinh sin (thé hién & hai gi4 tri dién 4p ngudng) hoic
nguge lai khong cho phép gidi han nay roi vao vung cam da chon trude
nhd hai gid tri dién 4p ngudng tuong Ung.

3.6. PHAM VI UNG DUNG

Ché& d6 khoa cua khuéch dai thuat todn sit dung trong cdc mach dao

dong tao xung, cic mach déng md diéu khién, cdc mach so sénh. ..
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CAU HOI VA BAI TAP

1.

N 1 & W

Trinh bay cac diéu kién chuyén mach ciia khuéch dai thuat todn trong
ché do khoa.

. V& va trinh bay nguyén 1y hoat dong mach so sanh miic am.

. V& va trinh bay nguyén 1y hoat dong mach so sdnh héi ti€p duong.
. V& va trinh bay nguyén 1y hoat dong mach so sanh téng.

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

. Hay néu cac ing dung cia khué&ch dai thuat todn trong ché do khoa.
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Bai4
TONG QUAN VE CAC MACH
TAO DARO DONG DIEV HOR

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

Ciac mach tao dao dong diéu hoa duge sir dung réng rai trong cdc hé
thong thong tin, trong cac may phit. mdy thu; trong may do, mdy kiém
tra, thiét bi y t&... Hiéu mot cdach don gidn. mach dao dong Ja mach tao ra
tin hiéu.

Téng qudt. ngudi ta chia ra lam hai loai mach dao dong 1a dao dong
diéu hoa tao ra cdc tin hiéu dang hinh sin vi dao dong tich thodt tao ra
cdc tin néu khong sin nhu tao xung rang cua, xung nhon. xung tam gidc,
xung vuong. G day. ching ta chi nghién cdu cdc mach dao dong diéu hoa,

Cdc mach tao dao dong diéu hoa cé thé 1am viéc trong dai tin s& tir vai
hec (11z) dén hang nghin megahec (MHz7). Dé tao dao dong c¢é thé ding céc
phan tr tich cuc nhu tranzito ludng cuc, tranzito tredng, mach khuéch dai
thuit todn hodc cdc phin tir dac bi¢t nhu diot Tunel, diét Gunn...

D¢ tao dao dong diéu hoa. ¢6 thé theo hai nguyén tic co ban sau:

- Tao dao dong biang hoi 1iép duang.

— Tao dao dong bing phuong phdp téng hop mach.

G day ta chi nghién c\u cdc mach tao dao dong theo nguyén tic hoi
tiép duong.

a) So do khoi

Khuéch dai .

Uhl

| Héitiép

Hinh 4.1. So dé khoi mach tao dao ddng diéu hoa
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Mach dao dong diéu hoa c6 so dé khai nhu hinh 4.1, bao gom:

— Khai khuéeh dai (KD):

— Phan tu hot tiép (ht).

Nguyén tic: LAy mét phan nang lugng & diu ra cia khai khuéch dai
hoi tiép duong quay trd lai dau vao.

b) Piéu Ki¢n cua cic mach tao dao dong di¢u hoa

— Didu kién can bang v& bién do

K.B> 1 (4.1)

J , . :

Trong d6: K = U' la h¢ s0 khuéch dai;
=—2 13 hé s6 hoi tiép.
B U . P

— Diéu ki¢n can bang vé pha
Ox + @3 =2nm (4.2)
Trong d6: ¢y 1a goc di pha caa bo khuéch dai;
op 12 géc di pha cua mach hoi tép.
Piéu kién dé 16n tai dao dong 1A:
Néu ban dau K. >> 1 va dam bao diéu kién vé pha thi mach dao
dong dat on dinh nhanh nhung dang tin hic¢u ra bi méo.

Néu ban dau K.p > 1 vh gin bang | thi mach dat dé on dinh chim
nhung it méo.

Néu K.B < 1 thi mach khong dao dong. khi dé U, 11 dang dao dong tét dan.

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

— Tur nhitng phan tich trén, ta nit ra nhitng dac diém co ban clia mot
mach dao dong:
+ Mach tao dao dong cling 1a mdt mach KD, nhung 1a mach Kb ty
diéu khién bing hai tiép duong tir diu ra vé ddu vio. Nang luong tu
dao dong lay tir ngudn cung cdp mot chicu.
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+ Mudn ¢6 dao dong phai thoa man diéu kién can bang bién do va
can bing vé pha.
+ Mach phai chia it nhat mot phan 7 tich cuc 1am nhiém vu bién
déi nang lugng moét chiéu thanh niang lugng xoay chiéu, déng thoi
cé vai trd [A mot khau diéu chinh dé ddm bao bién do dao dong
khong doi & trang thdi xdc lap.
— DPiac diém vé nguén cung cip: Phai st dung cdc ngudn 6n dinh,
hodc nguén cé 6n ap.
~ Dac diém vé két cdu ciia mach: Giam anh hudng cla tai dén mach
dao dong bang cdch thém tang dém & ddu ra cla ting tao dao dong.
— Pac diém vé cdc phan tir tich cuc: Dung cic phan tir tich cuc ¢é he
s6 khuéch dai 16n, c6 hé sé nhiét nho.

4.3. CAC PHUONG PHAP ON DINH BIEN BO VA ON DINH TAN SO
DAO BONG

a) On dinh bién do dao dong

Khi méi d6ng mach, néu diéu kién vé pha dugc thoa min tai mot tan
$6 nao do, dong thai K.p > 1 thi trong mach phat sinh dao dong & tdn s6
d6. Ta néi mach & trang thai qua do (qué trinh nudi dudng dao dong). O
trang thai xédc 1ap, bién d6 dao dong khong déi ing véi K.p = 1 (qua trinh
duy tri dao dong).

Dé dam bao én dinh bién d6 & trang thdi xac 1ap, ¢ thé thuc hién cic
bién phap sau:

— X4c dinh bién d6 dién 4p ra bang cach chon tri s6 dién dp ngudn
cung cip mot chiéu thich hgp, véi bién dd dién dp xoay chiéu cuc dai trén
ddu ra mach khuéch dai luén nhéd hon gid tri dién dp nguén cung cip mot
chiéu cho phan tlr khuéch dai dé.

— Dich chuyén diém 1am viéc trén dac tuyén phi tuyén clia phan tir tich
cuc nhS thay déi dién dp phan cyc dat 1én cuc diéu khién clia phdn tir
khuéch dai.

— Dung mach héi ti€p phi tuyén hoic dung phan ti hiéu chinh (vi du:
dién trd nhiét hoac dién trd thong cua diot).

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

Vén dé dn dinh tdn 56 dao dong lién quan chit ché dén diéu kién can
bing pha. Khi dich pha giita dién 4p héi tiép dua vé va dién 4p ban ddu
thay déi, s& dan dén sy thay déi tin s6 dao déng. D€ nang cao d6 6n dinh
tin s6 cha mach tao dao dong, can 4p dung cdc bién phdp sau:

— Thuc hién cdc bién phdp nham han ché su thay d8i cdc tham s& cua
mach tao dao dong nhu: Ding nguén &n dp, ding cdc linh kién cé hé s6
nhiét d6 nho, c6 sai s6 nho, ding cdc phin ti n dinh nhiét. ..

— Thuc hién cic bién phdp nhim gidm su thay d8i géc pha theo tham
s6 cha mach tao dao dong, nghia Ia: @y, )+ @0 =0 diéu kién vé
pha: ¢, +o, =0

Trong d6: m, n dac trung cho cdc tham s6 ctta cac 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 cdc bién phdp lam tang td¢c do bién ddi ciia cdc géc pha
theo tdn s6 tai di€ém xay ra dao dong nhur: st dung cdc phédn tir ¢6 pham
chat cao (sir dung mach cong hudng thach anh, dung phan tit cé hé s6
khuéch dai 16n).

Theo cdc nghién citu thuc t& cho thay: néu khéng dung cac bién phap
8n dinh dic biét thi d6 6n dinh tin s6 A—fcﬁa cdc bo tao dao dong diéu

0
hoa cé thé dat dugc trong khoang 107...10™" . Khi dung cic bién phdp trén
day cé thé ting d6 én dinh t6i 10~ hoac cao hon. Trong trudng hop ding
thach anh c¢é thé dat duoc Af 10°%...107*.
0

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

O dai tan s6 thap tir vai hec (Hz) dén vai chuc kiléhec (kHz), ngudi ta
ding mach tao dao dong dich pha RC. Khong diting mach dao dong LC vi
sé phai tang kich thudc va trong lugng clha cdc phin tr trong mach dao
dong.
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b) Mach tao dao dong 1.C

Mach dao dong LC ding dé tao ra cdc tin hiéu cao tan tir hang tram
kilohec dén hang tram megahec. Véi cac kiéu mach da dang, mach tao
dao déng LC tao ra tan so dao dong gan vdi tan sé cong huang cua nd.

1

11 4.3)
e P (

¢) Mach dao déng vaéi thach anh

f:

Trong nhiing mach tao dao dong LC yéu cau chat lugng cao ngudi ta
thay thé khung dao déng LC bing bo cong hudng thach anh, khi d6 dat
duoc ¢o 6n dinh tin s6 1a 16n.

4.5. CAU TRUC CHUNG MACH TAO DAO PONG CONG HUGNG

Cic mach dao dong dich pha chi duoc sir dung dé tao ra dao dong tan
thap, muén 1ao dao dong tan s6 cao thudng st dung cac mach dao dong cong
huong.

Hinh 4.2 1 so dé tong quét clia mach dao dong cong hudng. Z,, Z,, Z, la
cdc phin tr dién khang, ¢6 thé 12 dung khang hoac cam khang.

u, Mach U,
khuéch dai

Z4| .-l__ 22

Zy

Hinh 4.2. Mach tao dao déng céng hudng

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

Dé tinh 10dn cédc diéu kién dao dong ta st dung mo hinh tvong duong
nhu hinh 4.3.

Néu trd khdng vao 7, ciia mach khuéch dai thoa man diéu kién Z, >> Z,
(dicu kién niy dugc thoa min vi Z, thudng rat nho).



Tinh hé 5 hoi tiép B:

U Z
St dung hinh 4.3b ta cé: U, =——er—UI mi B=—2 2

Z,+7, U, Z,+Z,

ViZ,>>7, nén trong so d6 hinh 4.3a
tacé Z, /1 Z,~Z,
Goi Z, 1a tdng troé khang phan héi tiép. Ta cé:
g~ LT+ 7
2, +72,+7,
bién dp dau ra bo khué&ch dai:

= Z, K,U,
Z+7Z,

(K, Ia hé s6 khuéch dai cia mach khuéch dai khi tii ho).
Hé s6 khuéch dai cta mach khuéch dai dugce tinh:
U, v4

— L

K:— 4]
U, Z+7Z,

Thay Z, vao ta c6:
_ 2,(Z,+7Z,) K
Z,(Z,+Z)+R(Z,+Z,+Z,) "
_ ZKZZ
C Z,(Z,+Z)+R(Z,+Z, +Z.,)

Xét BK

K(\

Z3

Z; i Z4 Ur=Ur| Z1 Zy

U2=Uy

a) k)
Hinh 4.3. M5 hinh tudng dudng clia mach dao déng cdng hudng

3.4 THUAT MACH DIENTU
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Tai tin 86 cong huong Z,+Z,+7Z,=0

ZZ K:_:il.](
Z,+2, 7,

Nén BK =

Diéu kien BK > 1 tr& thanh didu kién: K, < _ 22
|
Giai phuong trinh Z, + Z, + Z, = 0 ta sé tim dugc tin s6 cong hudng f,,.
Tuy theo Z,, Z,, Z, va tinh chit cta mach khuéch dai ta cé cic dang
mach cong hudng sau:

Tén mach Z, Z 1 Z, Mach khuéch dai
L L C Khuéch dai dac
Hartley
L C L Khuéch dai lap
C C L Khuéch dai dao
Colpitts .
L C C Khuéch dai khéng dao
mét dang Clapp c c LC néi tiép Khuéch dai dao

4.6. PHUONG PHAP TiNH TOAN CAC MACH TAO DAO BONG
Cé nhiéu phuong phap dé tinh toin mach dao déng, trong d6 phuong
phédp théong dung nhat, dé6 la tinh todn mach dao déng theo phuong phdp
mach khuéch dai cé hdi ti€p. Noi dung cia phuong phdp nay bao gom:
phuong phép tinh todn linh kién can bang vé bién d¢ va phuong phép tinh
todn linh kién can bang vé pha.
— Phuong phép tinh todn linh kién can bang vé pha:
Qg + Op = 2nn (4.4)
biéu kién can bang vé pha do két cau clla mach dam nhi¢m. Khi tinh
todn vé gid tri cic linh kién khong cdn quan tam dén.
— Phuong phdp tinh todn linh kién can bang vé bién do:
Kp>1 (4.5)
Khi tinh todn phai can cit vao mach dién cu thé dé xic dinh hé s6
khuéch dai K va he s6 K,, r6i budc tich cla ching bang 1, tir d6 suy ra
cdc thong s6 cdn thiét cha mach dién.

34



Phuong phép tinh bao gém 6 budc:

Butoe 1. Tinh toan hé s6 khuéch dai.

Buée 2. Xac dinh hé s6 hoi tiép.

Buéc 3. Tinh tich s6 K.K,,

Buée 4. Xéc dinh diéu kién dao dong cha mach.

Bude 5. Xéc dinh hé s6 héi 1i€p dé mach w dao dong duoc.

Budce 6. Xac dinh tri s6 cic linh kién mac trong mach.

Dé minh hoa, ta xét vi du sau: Tinh diéu kién tu dao dong ctia mach

ba diém dién dung (mach colpits) nhu hinh 4.4,

+Ecc Le

N oYY Y ¢
o

Ca
11
Ir

R2§ Re -
T
l

Hinh 4.4. Mach tao dao déng ba diém dién dung

Giai: Ta tinh diéu kién can bang bién d6 cha mach theo cdc budc
trén. Gia thiét: R, //R, >>h,, (h,, 1a dién tr& vao vi phan) [1] (4.6)

Buge 1. Tinh hé s6 khuéch dai K

Mach khuéch dai mic E chung

K~-SZ. :—hz'

Z.. 4.7)

1
(h,, bang B 12 h¢ s6 khuéch dai dong dién vi phan) [1]

Trong mach dién trén, trd khing giira cuc C va dat, Z. la mot phan trd
khang cua khung cong hudng, duge xdc dinh:
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Z.=p’ R,/ Z

v (4.8)
Trong d6: p la hé s6 ghép cia tranzito vdi khung cong hudng, duge
xac dinh:
C,.
p — UCE = ! C2 — C2 (49)
U, (C+G)C C+C,
Tinh R, 14 tr¢ khdng cha khung cong hudng tai tan s6 cong hudng:
Rld = L
iC

(4.10)
Trong d6: L 1a dién cam cua khung cong hudng;

C la dién dung cia khung cong hudng;
r 1a dién trd t8n hao ctia khung cong hudng.

Z,p, 12 tr& Khang vao phan 4nh sang nhénh colecto — emito, néu gia
thiét R, /R, >>h,,; ta cé:

Z, h
vaa:n_;’:;% (411)
Véi n la hé s6 phan dnh
n= U = = “4.12)
UCE C?.
Thay (4.8), (4.9) va (4.11) vao (4.12) ta xac dinh dugc hé s6:
Rld Ell_
h 1+n) 0’
k=-ta_ (Lrn) (4.13)
h” Rm hu
—“‘w-‘._z
(1+n)2 n
Burgc 2. Xéac dinh hé s6 hoi tiép
K, =S, (4.14)
UCE C2
Biueoc 3. Tinh tich s6 KK,
R,.h
KK, =n u—a (4.15)
n’R, +h,, (1+n)
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Buéc 4. Xac dinh diéu kién dao dong cha mach
KK, >1 (4.16)
Thay (4.16) vao (4.15) va bién déi ta cé:

(1+n)2+n2%—-—:L.Rm.nsO (4.17)

3! 11
Trong biéu thitc (4.17):
Dau = ting véi trudng hgp dao dong xac lap;
D4u < ing v4i truong hop qué dé lic méi ddng mach.

Véi cach trén ta cé thé tinh dugc diéu kién tu dao dong cho cdc mach
khac nhau.

Buoe 5. Xac dinh hé s6 héi ti€p dé mach tu dao dong duge.

Thong thudng gié tri n << 1 nén (4.17) duge tinh gin ding:

(1+n)2+n.ﬂ—ﬁ.Rmso (4.18)

11 11

Tinh (4.18) theo n, ta cé:
2
n,,=—24 52—‘} By (4.19)
27 2 ) R,
Tir (4.18) dao ham va xét ddu, ta dugc:
n, <n<n, . (4.20)
Nhu vay, néu hé s6 hai ti€p n thoa min (4.20), thi trong mach c¢6 dao
déng hinh sin (& trang thai xdc 1ap) tai n, hoac n,,.
Bitoe 6. Xac dinh tri s8 cdc linh kién mic trong mach qua hé s6 héi
tiép n (4.14) va qua tdn s6 dao dong ciia mach
(4.21)
fy ¥ ———(Hz2)

2n Lli
C +C,
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CAU HOI VA BAI TAP

. Trinh bdy nguyén tic co ban dé€ tao dao dong diéu hod.

. V& so d6 khéi mach tao dao dong, trinh bay diéu kién vé pha va diéu

kién vé khuéch dai trong mach dao déng diéu hoa.

3. Néu cic diéu kién dé tén tai dao dong.

4. Trinh bay c4c phuong phdp on dinh tdn s& va bién do dao dong.

5. Trinh bay phuong phép tinh toin mach dao ddng, néu cic budc tinh toan
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mach dao ddng.

. V& va phén tich cau tric mach tao dao dong diéu hoa trong vi du hinh 4.3.



Baib

MACH DAO PONG DiCH PHA

5.1. GIOI THIEU VE MACH DAO BONG DICH PHA
5.1.1. Cau trdc cua mach

So d6 khéi cia mach dao dong dich pha cé dang nhu hinh 5.1.

|Khuéch dai dao
(I&ch pha 180°)

Héitigp |
(I&ch pha 180°)

Hinh 5.1. So dé khai mach dao déng dich pha

Phan khuéch dai c¢6 thé sir dung BIJT, FET, OA 1am mach khuéch dai
dao (ddu ra léch pha 180" so véi dau vao).

Phén héi ti€p su dung ba mat RC mac ndi ti€p, moéi 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 s& dao dong
Mot mach dao dong dich pha ¢6 so d6 tuong duong nhu hinh 5.2.

—— e ——————y

U2=Uv

1
l
1
i
i
I
; Z K.Uy
1
1
[}
I
I
i

Hinh 5.2. So d6 tudng dudng clia mach dao déng dich pha
(cha y: R*IZ, = R)
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Néu trd khang vao Z, cia mach khuéch dai da [6n va trd khing ra Z,
dd nho thi: u, = u,, u, = u, = K.u,. Khi dé khau héi tiép tuong dwong nhu

hinh 5.3.
C C C
—
IO,

Hinh 5.3. Khau hai ti€p RC

Pé xdc dinh diéu kién vé bién do va tinh tin s& dao dong cén thuc
hién theo 4 budc:

Buge 1. Viét phuong trinh tinh hé s6 hoi tiép:

B=-L (phuong trinh dang s§ phic) (5.1)
u

2
Buée 2. Riit gon phuong trinh vé dang: f = a+bj (5.2)
Biée 3. Cho b = 0 dé tinh tdn s6 dao dong f,,.
Budc 4. Thay f, vio phuong trinh ctia B dé xic dinh gia tri B tai f, va
suy ra diéu kién vé bién d¢.

Theo hinh 5.3 ta c6 f=22 = Ri,
lll u

(5.3)
1

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

1 . .
‘U1+(_ C)1|+R(1,—12)=0 (5.4)
R, ~1 )+( )1 +R(i, -1;)=0 (5.5)
R(i, —12)+( )1,+R1 =0 (5.6)
Sau khi gidi 3 phuong trinh 3 an trén ta s& tim dugc i,
2
i = Ry, . 5.7
‘ R? _i+ ‘(,‘._1___6R )
oiC? 1o woC
Thay vao B= v Ry
u u,
Ta c6
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R’ 1

p= =
SR .1 6R? 5 6
- - 1-
R chZ +-l((1)lc3 (DC) ( R2 2C2) _](R'; ‘;C R(DC)
Dé mach léch pha 180° thi — 11 —— 6 =
0, C Roe,C

Suy ra: 1 vi f. = 1 (5.8)

' " J6RC " 21J6RC ’

- -1 - N 2 -
Thay o, vao bi¢u thic B ta tinh duoc: B=—2—9 (ddu trir thé hién
mach léch pha 180%).

Diéu kién vé bién dé dé mach dao dong K. > 1 suy ra hé s6 khuéch
dai ctia phan khuéch dai phai thod min K > 29.

5.1.3. Pham vi ing dung

Mach dao ddng dich pha duogc sit dung dé tao ra cdc dao dong diéu
hoa c6 tan s6 thap.
5.2. MACH DAO DONG D|CH PHA DUNG TRANZITO

5.2.1. So dd mach dién hinh 5.4.
UCC

Hinh 5.4. Mach dao dong dich pha diing tranzito
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R*/fr, =R
Vi r, = R,//Ry//r (B)

r(B) = Pryp
_25mV

n
BE
I

E
5.2.2. Tac dung linh kién
Vi cic linh kién RC ]a mot khau ctia dao dong dich pha.

Mach dao dong yéu cdu ba khau RC, méi khau léch pha 60" nén téng
dich pha 1a 180“

Rg Gt On dinh ch& d6 lam viéc cua tranzito NPN;
R, R,: Tao mach dinh thién kiéu phan ap cho cuc B tranzito;
Rc: Dién trd cung cdp dién dp 1 chiéu cho cuc C tranzito.
5.2.3. Nguyén ly lam viéc
Khi cdp nguén mét chiéu, dong 1. bién déi chay trong mach. Néu coi
I. =1 thi dong I ¢6 chiéu chay trong mach dao dong nhu sau:
+U=>R. =R =>-E

Dong I bién ddi nén thong qua cdc khau dao déng RC, tao nén dich
pha 180",

Vi tranzito trong mach dao déng dugec méc cuc E chung nén cdc khau
dich pha dugc méc tao héi ti€p duong gilta dau ra va ddu vao cula tranzito,
tao ra dao dong.

5.2.4. Tan s& dao ddng cua mach dién

Do tr& khdng ra cua mach khuéch dai dung tranzito khéng dia nho so
v6i 1rd khing vao ciia mach hoi 1iép nén cong thitc tinh tin s& dao dong
nhu trén khong con thoa min.

Tinh toan chi t1&t mach dich pha ding tranzito, cong thic tinh tan so
dao déng duoc xac dinh:

1 1

~ 21RC
6+4[&]
R

(5.9)
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5.2.5. Hé s6 khuéch dai cla mach dién

Dé t6n tai dao dong thi hé s6 khuéch dai clha mach ding tranzito
phai thoa min diéu kién:

2
K>23+29 %+4[%C—] (5.10)

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

5.3.1. So d6é mach dién

Hinh 5.5 1a so d6 mach dao dong dich pha sir dung OA.

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

~ c Cc c
>"_T{ + 3l
'J‘__ R R R*

Hinh 5.5. Mach dich pha diung OA

Ry

5.3.2. Tac dung linh kién

RC: Cic khau dich pha dao dong RC;

R, Dién trd hoi tiép;

R,: Dién trd vao, mic vdi ddu vao dao;

OA: Bo6 thuat todn OA ddu vio dao.
5.3.3. Nguyén ly lam viéc

Khi OA dugc cdp nguén mot chiéu d8i xing, dong I bién ddi chay
trong mach.

Dong I, bién déi nén thong qua ba khau dao dong RC, méi khau gay
nén dich pha 60°, vay téng dich pha 180°.
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Vi bd thuat todn ducgc mac ddu vao dao, dién 4p ddu ra va ddu vao
cia OA ngugc pha nhau 180". Vi vay, khi mic cdc khdu dich pha gita
dau ra va ddu vao cha OA, dién 4p ra va dién dp vao dong pha nhau s€ tao
ra dao ddng.

5.3.4. Diéu kién can bing

Do OA c¢6 trd khdng vao 16n va tré khang ra nhd nén rat phi hgp s
dung trong mach tao dao dong dich pha.

Hé s6 khuéch dai cia mach khuéch dai dung OA:

K= —& (5.11)
Rl
Dé didm bao diéun kién vé bién d6 thi K > 29
do dé phai chon: R, >?29R, (5.12)
5.3.5. Tan s& dao déng ciia mach
Tén s dao dong dugc tinh theo cong thite:
1
f=——-—+ (5.13)
2nRCV6

5.4, PHAM VI UNG DUNG

Mach dao déng dich pha cé wu diém gon nhe, dé lip rdp va can
chinh, duge st dung trong nhitng mach tao dao déng tdn sé thap tir vai Hz
dén vai chuc kHz. Tuy nhién, viéc thay déi tan s6 clia dao dong cé phic
tap do dong thai phai diéu chinh ba linh kién C (hay R).

CAU HOI VA BAI TAP

1. Nguyén tac d€ tao dao dong dich pha la gi?

2. Mot mach tao dao dong dich pha dung JFET cé g, =6000us ,
r, =300k va dién trd noi 1iép 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 c6 s6 liéu nhu hinh 5.6. Tinh R*.

Hiy tinh tan s6 dao dong clia mach dao dong di cho.

Rht
A
R,
e ANN——] — c c c
(15 > 20)kQ | I Ir "
LAN N\ IN
+ 0,001pF 20,001uF20,001uF.
R R R
1 10k} 10k

Hinh 5.8. Mach dao déng dich pha
4. Tinh todn tin s6 dao ddng cua bo tao dao dong dich pha dung BIT vai:
R = 6k, C = 1500pF va R, =18kQ?

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

R2
MWW

R1

=

C C c
S | —
iR‘ R R (RYR,=R)

Hinh §.7

a) Cho biét tén goi clia mach. Xac dinh diéu kién dé mach dao déng.
b) Khi thoa man diéu kién dao dong, tinh tdn s6 va chu ky cta tin hiéu ra.
6. Cho mach dién nhu hinh 5.8.
Biét: C,= C, = 10nF
C, = C, = 100nF
C,=C,=1pF
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R, =R, =1kQ
VR, = VR, = ]0kQ.
a) X4c dinh diéu kién R, vd R, dé mach dao dong.

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

C+ Czl C;J_

E

|

1

)

I

1 -

: >—+t0
] p2 Ur
|

\

Hinh 5.8



. Bai 6

MACH DRO PONG CAU WIEN

6.1. GIOI THIEU MACH DAO BONG CAU WIEN

6.1.1. Cau truc chia mach
Mach dao dong ciu Wien diang mach hoi ti€p 14 mot bo loc bang
R,C,R,C, hinh 6.]1a.

Mach st dung OA mac theo kiéu khong dao do khau héi tiép c6 do
léch pha 0° & tdn s6 trung tam:

|

f, =
* 2nJR,CR,C,

%

L
R4=2Rj3
R1 fr

Hinh 6.1 a) Mach dao dong cau Wien; b) Dac tuyén bién d6 — pha

6.1.2. Pham vi diéu chinh tin sé ctia mach

Tim di¢u kién dao déng va tan s& dao dong:
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Ta ¢6 ham truyén dat cia mach héi ti€p:

Sau khi bién ddi ta cé:

- 12
P o(R.C, +R,C, +R,C,)+ j(lo'R R,C,C, - 1)

Tai tan s6 dao dong ®,

I

JRR,C,C,

o, RR,CC,~-1 =0 suyra o,=

hay = L
" 2 RR,CC,
Tai tdn 56 dao dong f,taco B = Rl c
1+ =2 +—=2%
R'l C|

Trong truong hgp dac biét R, =R, =R vaC, =C,=C
Tan s6 dao déng sé la:

1

fop= —— vaf=-—

= e P73

Khi d6 diéu kién vé bién do: Kf > 1

R
Tuong duong véi K>3, véi K =1 + R, suyra —+2>2.
R3 R3

Néu K < 3 mach s& khong dao dong, néu chon K >> 3 mach dao

dong nhung tin hiéu ra s& bi méo dang, v6i mach nay dau tién ta chon cho
K > 3 sau d6 ty dong diéu chinh xudng gin bang 3 dé gidm méo.

Vidu:
a) Tinh todn tdn s6 cong hudng cia mach tao dao dong cdu Wien trén

hinh 6.2.
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b) Thiét ké mach tao dao dong cau Wien dé c6 tan s6 dao déng f, = 10kHz

Bai giai

a) Su dung cong thuc trén ta cé:

f, = 1 = 3 1 3
2nRC  2n(51x10°)(0,001x107™)

=3120,7kHz



b) Str dung gia tri can bing R, = R, = R vd C, = C, = C ta chon
R = 100k€2 va tinh todn gia tri C theo cong thic trén ta co:
_()
C= L 11 - _10 =159nF
2nf R 6,28(10x107)(100x10") 6,28

Chon R, = 300kQ v R, = 100kQ2 ddm bao ty s6 R,/R; 16n hon 2 dé

mach c6 thé dao dong.

+Vee

OA
bau ra

—Vee

Hinh 6.2. Mach tac dao déng ciu Wien

6.2. MACH DAO BONG CAU WIEN
So d6 bo loc bang RC, dac tuyén truyén dat va dac tuyén pha trén hinh 6.3.

a—l B1(/(g)

C1
(nl2y
lu" R1
+C2 Rzg lUr fo\ fy

¢——J [ 1772)]| RS

a) b)
Hinh 6.3. a) So do bd loc bing RC; b) Dic tuyén truyén dat va dac tuyén pha

Mach loc nay cé dac diém nhu sau:
— Tai tdn s6 f, duge tinh bang cong thic:

=L ()
" 2n/R,CR,C,

— Heé 6 truyén dat B dat gia tri cuc dai va biang 1/3.

4.Ki THUAT MACH DIEN TU I



— Dac tuyén truyén dat ¢6 dang nhu dac tuyén cia mach cong hudng
song song, 1ai tan s6 cong huong dién 4p ra va vao ciung pha nhau.

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

Do vay dé tao dao dong ding ciu Wien ta chi cdn mach khuéch dai
c6 hé s6 khuéch dai K > 3 va dién dp ra va vio khong ddo pha (mach
khuéch dai khong dao pha).

ERD

Hinh 6.4. S dé mach RC dung ¢cdu Wien

Hinh 6.4 1a so 40 mach dao dong cdu Wien st dung khuéch dai thuat
toan. Dién dp dua vé ddu vao khong ddo pha dé dien 4p hoi tiép trung pha
véi dién 4p vao. Héi ti€p am qua R,, d€ xac dinh hé s6 khuéch dai dam
bao diéu kién vé dao dong. Trong thuc t€ thudng chon:

R, =2R, +¢
Trong d6, & 12 mot dai lugng rat nhé (e=0,01) dé mach dé dao dong.
Néu chon:
C,=C,=C; R, =R, =R
1 : e 4 a . e
Ta cé: t= ; bang cdch thay doi dong thoi cdp gia tri
2nvRC

R, =R, =R v6i C, = C, = C ¢6 thé thay déi dugc f trong mot dai rong (tix
20Hz dén 20.000Hz).

CAU HOI VA BAI TAP

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

2. V@ so @6, trinh bay nguyén 1y 1am viéc ctia mach dao dong dung ciu Wien.

3. Hay thiét k&€ mach dao dong cdu Wien d€ tan s6 dao dong la 100Hz;
1kxHz va 10kHz..



Bai 7

MACH DAO PONG GHEP BIEN AP

7.1. MACH DAO DONG GHEP BIEN AP DUNG TRANZITO
7.1.1. S6 dé mach dién

Mach dao dong ghép bién dp dung ban dan hinh 7.1b va so d6 tuong
duong hinh 7.1a

= ECC

Hinh 7.1. Mach dao déng ghép bién ap (b) va so dd tuang dusng (a)
7.1.2. Tac dung ctia cac linh kién
Cidc dién trd R,, R, 1am nhiém vu dinh diém 1am viéc cho mach, c¢on
goi 12 mach dinh thién cho cuc B tranzito ki€u phan 4p.
Tu C 1am cho cudn day L néi mdt d6i véi thanh phan xoay chicu.

Dién 116 R dé én dinh ché do cho mach dao dong. Tu C; dé kit héi
ti€p xoay chiéu trén R,

Khung dao ddng gédm c6 tu C, va cudn cam L.

Cuon day L, 14y dién 4p trén khung dao déng vé diu vio dé dam bio
¢6 héi ti€p duong trong mach.
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7.1.3. Nguyen ly lam viec

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

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

Dong I chay qua cuén day L, nhu vay khung dao dong dugc cung
cdp nang lugng; qua trinh trao ddi niang lugng dudi dang tir truong W,
(trén cuon day L)) va dién truong Wy (trén hai ban cuc cua tu dién C,)
dién ra:

W, < W

Do dé6 tao ra dao dong hinh sin. Dong dién bién déi I- qua cudn day
L, cam ting sang L, dugc dua vé bazo clia T. Dién 4p nay phai ¢6é chiéu
cung pha vdi dién dp vao (ngugc pha véi dién 4p ra) vi T mic emito
chung. Vi vay L, va L, phai dugc cudn nguoc chiéu nhau. Hoi tiép duong
vé ddu vao qua L, ¢é tic dung bu nang lugng cho khung dao dong ding
Iic, ding lugng tén hao trong khung.

Vi vay tai ddu ra 12 dao dong duy tri ¢ bién d6 dao dong khong déi.

7.1.4. Diéu kién dé mach can bing

Tir so d6 tuong duong ta thdy L, C;, mac song song vdi trd khéng ra,
L, mic song song véi trd khdng vao cha mach khuéch dai.
Nhu vay dién 4dp hoi tiép phai nho hon dién dp ra nén phai chon ty s6
vong day:
o5 (7.1)

n,

Mat khic, L, C, song song vdi trd khdng ra s€ lam cho h¢ sé chat
lugng cha mach cong hudng nho lam han ché bién do dao dong ciia mach,
vi vay. ngudi ta khic phuc bang cdch chi mac song song mot phén cia
khung dao dong véi trd khdng ra cta mach nhu hinh 7.2,
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"ECC

R1 1 I—1 CCI
I
L3 {
1L
Rz I:l- C1 Rg Ce

Hinh 7.2, Mach dao dong ghép bién ap dung tranzito

7.1.5. Tan so dao déng clia mach
c 1

WS T

211JL(,C0

Trong d6: L, la dién cam cudn day (Henry — H);

(Hz) (7.2)

C, la dién dung cia tu dién (Fara — F).
7.2. MACH DAO DONG GHEP BIEN AP DUNG VI MACH THUAT TOAN

7.2.1. Se d6 mach dién

So d6 hinh 7.3 13 mach dao dong ghép bién 4p ding vi mach thuat toan.

—
%3

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

L Cla khung dao dong.

Vi trd khidng ra ciia vi mach thuat todn nhé nén & mach ra dugc mac
them dién tr& R dé lam giam 4dnh hudng déi voi trd khing clia khung
cong huong L,C.

Dién dp héi ti€p dua vé dau vao khong dao do d6 L, va L, dugc cudn
ching chiéu nhau.

Cic di¢n rd R,, R, ¢6 tic dung dé xdc dinh hé s& khué&ch dai clia
mach vi ta ¢é:

R
Ky =1+ (1.3)

7.3. PHAM VI UNG DUNG

Mach dao dong ghép bién dp stt dung trong cac mach tao dao dong,
trong thi¢t bi thu — phdt tin hiéu 4m thanh, hinh anh.

CAU HOI VA BAI TAP

1. Néu cac phuong phép tao tin hiéu dang hinh sin.

2. V& so d6 khdi. trinh bay nguyén 1y lam viéc cia b dao dong tao séng
hinh sin.

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

4. VE so d6 nguyeén 1y, sg d6 tuong duong, trinh bay nguyén ly lam viéc
ctia mach dao dong ghép bién dp.

5. V& so d6, trinh bay nguyén ly lam viéc cda mach dao dong ghép bién
ap dung tranzito va vi mach thuét toan.
6. Néu tén mach dao dong sau (hinh 7.4).
— Phan tich mach dao déng hinh 7.4;
— Tinh t4n s6 dao dong ctia mach dao dong dé.
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ﬂ—Ecc
o 13
b e 2 31
R ) 1& L2 Ugg
> La =
C1 3 :
11 |
ir |
I
i
, |
% R2 R3 l
Hinh 7.4

7. Néu tén mach dao dong hinh 7.5

a) Phan tich tac dung linh kién va nguyén ly hoat déng mach dao dong
hinh 7.5.

b) So sdnh su giéng va khidc nhau gita mach dao dong hinh 7.2 va
mach dao dong hinh 7.5.

% R L1

o-E
— U, cc

L :’Cz

V
.

il Il

Hinh 7.5
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Bai 8

¢AC MACH DRO PONG BA PIEM PIEN CAM

8.1. GIOI THIEU MACH DAO PONG BA BIEM BIEN CAM (MACH HARTLEY)

— C4u triic ctia mach: Trong so d6 hinh 4.3 cdc phan th Z,, Z, 12 phan
tu cam khang, con Z,1a phan tr dung khang.

Dé thuc hien, trong khung dao déng cuén cam L duge chia 1am hai
phan: L,, L, (so d6 tuong duong hinh 8.1a). Dién 4p hdi ti€p lay trén L,
dua trd vé dau vao nguge pha voi dién ap 14y trén cuc C cua tranzito va
trung pha véi dién 4p vao.

Nhu vay diéu kién vé pha ctia mach dao dong (4.2) dugc thoa min.

Pé dim bao vé bién do s6 vong day L, > L, va ty s6 nay phai dugc
chon thich hop méi dam bdo dao dong dugc diéu hoa. Trong thuc t&
thuong chon theo ty 1€ sau:

2= G (8.1)

8.2. MACH DAO DONG BA DIEM DIEN CAM

8.2.1. SO d6 cGa mach va sd do tuong duong

So d6 mach dao déng ba diém dién cAm dugc trinh bay trén hinh 8.1.

Uy
‘_|C .|' L1 ‘J‘C
R+ Cs

L2

0 -Ecc

L2

R2 Re ICE

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

- Tan s6 dao dong: f, =
Doan(L +L,) C

(Hz) (8.2)

— Bién d6 dao dong phu thudc vao ché do lam viéc cua tranzito.
8.2.2. Tac dung linh kién

Dién trd R,, R,: Tao dién 4p dinh thién cho cuc B tranzito kiéu
phan ap.

R, Cp: Bo dién trd, tu dién mic & cuc phdt cua tranzito ¢6 tac dung
on dinh ché d6 1am viéc cho tranzifo.

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

Tu Cg: Tu dan héi tiép duong.

Tranzito T: Phan ur khuéch dai.

8.2.3. Nguyén ly lam viéc

Nguyeén Iy lam viéc cha mach nhu sau: Khi cip nguén trong mach
xuat hién dong I bién ddi tir O + I chay theo chiéu:
+E=>R. =T =L, =L, =>-E,

Dong I chay qua cuon day L{L, + L,), nhu vdy khung dao dong duoc
cung c4p nang lugng; qua trinh trao ddi nang lugng dudi dang tir trudng
Wy, (trén cudn day L) va dién trudng We (trén hai ban cuc cta ty dién C)
dién ra qué trinh trao ddi nang lugng:

W, o W,

Do d6, tao ra dao dong hinh sin. Mot phdn nang luong trén cudn day
L, thong qua tu Cy héi ti€p duong duge dua vé bazog cia T. Dién dp nay
phédi cé chiéu cing pha véi dién 4p vao (ngugc pha vét dién 4p ra) vi T
mac emito chung.

HAi ti€p duong trd vé ddu vao qua Cy c6 tic dung bi nang lugng cho
khung dao dong ding liic, ding luong tn hao trong khung.

Vi vay, dao dong ra 12 dao dong duy tri cé bien d6 dao dong khéng
déi.
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8.3. MACH DAO PONG BA BIEM PIEN CAM SU DUNG TRANZITO
TRUONG (FET)

Bo tao dao dong Hartley dung FET duogc trinh bay trén hinh 8.2.
Nguyén Iy 1am viéc tuong tu nhu mach dao dong ba diém dién cam sir
dung tranzito ludng cuc nhu da phan tich o trén.

+Upp
RPC Ce
Cs
/s
+IC
Ly Re L2
d Ly
S— =
IC
7€
C

Hinh 8.2. Mach dao déng Hartley dung FET

Cdc linh kién dién cam L,, L, dugc mic néi ti€p nén dién cam cia
toan machla L, =L, +L, +2M véi M la hd cam.

Tan $6 dao dong cua mach nay dugc tinh theo cong thic sau:
1

o= 2n /L, C

Ls=L,+L,+2M

(8.3)

8.4. MACH DAO DONG BA DIEM BPIEN CAM SU DUNG IC THUAT TOAN

8.4.1. So dé mach dién
So d6 mach dao dong ba diém dién cam st dung IC thuat todn dugc
trinh bay trén hinh 8.3.

Ry +Ee

/3
"LL:

L2

Hinh 8.3. Mach dao dong ba diém dién cam sl dung IC thuit toan
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8.4.2. Phan tich mach dién

Céc phan tlt trong mach dién gom:

R,: dién trd vao;

R;: dién trd héi tiép;

L.L,. C: khung dao dong.

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

Tan s6 dao dong cla mach phu thudc vao cdc gid tri cudn cam va tu
dién trong khung dao dong:

£, = 1
Il L C

Trong dé: Céc gia tri cudn cam duge tinh bang don vi Henry (H) va
dién dung tu dién cia khung dao dong dugc tinh bang Fara (F) thi tin s6
dao dong dugc tinh bang don vi 1a Hec (Hz).

(8.4)

Vi du: Tinh tan s8 dao dong trong mach hinh 8.4.

Tan s8 dao dong trong mach duge xac dinh theo cong thic:

]
f,, =
T andL, +L,).C
f,, = 1 =795,8kHz
2.3,1416.,/40(uH).0,001(uF)
50kQ
BkQ h
r's oUr
+
20pH
__0.001;1!"‘
200H
Hinh 8.4
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CAU HOI VA BAI TAP
1. Phan tich c&u tric mach dao dong ba diém dién cam. So sdnh vSi mach
dao dong ghép bién 4p va mach dao dong ba diém dién dung.
2. V& va phan tich mach dao dong ba diém dién cam st dung tranzito
ludng cuc.
3. Phan tich tdc dung linh kién va nguyén ly lam viéc mach dao déng ba
diém dién cam si dung tranzito trudng (FET) hinh 8.2.
4. Tinh tan sé dao dong trong mach hinh 8.2, biét:
L,=L,=30uH;
C = 2500pF.
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Bai9

MACH DRO PONG BA PIEM PIEN DUNG

9.1. GIOI THIEU MACH DAO PONG BA DIEM PIEN DUNG (COLPITTS)

Cau tnic cua mach dao dong LC rat da dang, chiing c6 thé khac nhau
do phuong phdp mac mach dao dong LC trong bd khuéch dai va viéc thuc
hién hoi ti€p duong.

Trong c4u tric chung clla mach dao dong LC (hinh 4.3) cac phén tr
Z,, Z, la phan tir dung khing. cdn Z,1a phin tir cam khing.

Cdc tham sé cua mach dao déng 1a dién dung C (bao gém C,, C,
trong mach tuong duong hinh 9.1a) va dién cam L. Tin hiéu hoéi tiép
duong dugc 1dy tir cudn day hay tu 6 nhiéu dau ra, goi 12 mach dao dong
ba diém. Mach dao déng ba diém dién dung nhu hinh 8.1a.

9.2. SO PO MACH DAO PONG BA DIEM DIEN DUNG

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

9.2.1. Tac dung linh kign

Khung dao d6ng gém cé tu C,, C, va cudn cam L.

R,. R, Bo phan dp lam nhiém vu cung cdp dién dp cho cuc Bcua T,

R, Dién tré cung cap dién 4p mot chiéu cho cuc C cua T.

R, C;;: B6 6n dinh diém céng tdc cho T, méac & cyc E cha T.

Cy: Tu dan hai tiép duong.

Dién dp hoi tiép 1dy tréen C, qua tu C; vé dau vao cla tranzito. Diém
giffa hai tu n8i mdt nén tin hiéu hoi ti€p ludn nguoc pha véi tin hiéu ra
(cung pha v&i tin hiéu vdo) nén mach luén luén dam bao diéu kién ¢6 héi

ti€p duong. Dé ddm bao diéu kién vé bién do¢ ngudi ta thudng chon:
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C2 UCE
—0 + Eic
! %RC
R‘| TUT
+
C‘I C1 h L
C2 -lr Cs C2
T L T~
R R
2 E TCE
L L
a) b)

Hinh 9.1. Mach dao déng ba diém dién dung
9.2.2. Nguyén ly hoat dong ctia mach dién

Khi cap nguén mot chiéu, trong mach xudt hién dong mach 1. bién

déi tir 0 + 1., chay theo chiéu:
+E. >R =>T=R, = -E,

Dong I bién déi chay qua dién tr& R 1am cho \dién ap tai cuc C cna
T thay déi, tac 12 dién trudong trén hai tu C,, C, bién 48i, nghia 12 khung
dao dong duogc cung cip nang luong; qud trinh trao déi nang luong dudi
dang tu truong Wg (trén tu dién C,, C,) va dién truong W (trén hai dau
cuén day L) dién ra qué trinh trao déi nang luong:

W, & W,

Do d4, tao ra dao dong hinh sin. Phan nang luong trén tu C, thong qua
tu C; hoi ti€p duong duge dua vé bazo cia T. Dién dp ndy phai ¢é chiéu
cung pha véi dién dp vao (nguoc pha vdi di¢n 4p ra) vi T mic emito chung.

Haéi tiép duong tré vé diu vao qua Cj ¢ tac dung bu nang lugng cho
khung dao dong diing lic, ding luong tén hao trong khung.

Vi viy, dao dong ra 1a dao dong duy tri c¢é bién do dao dong khong déi.

Mach dao déng ba diém dién dung thudng hay ding & tin s& cao
hang tram MHz. Trong truéng hgp d6, cdc tu C,, C, ¢4 thé thay bing

dién dung ky sinh gifa cic cuc cna tranzito.
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9.2.3. Mach dao déng ba diém dién dung sir dung FET

Mét mach dao dong ba diém dién dung — mach Colpitts dung JFET
trong thuc t& nhu hinh 9.2. So sanh v6i so d6 téng quat (hinh 4.3) ta cé
Z,. 7, 1a phan t&r dung khédng. Z, 1a phan tir cam khing, bo khuéch dai dao
dung FET, RFC la cudn chan cao tin (Radio—Frequency Choke).

+Upp

RFC
Cc

+€——u—. U,

RG C
2
C1 1L
n—-:{ +I\
L td
—tYY Y

Hinh 9.2. Mach taoc dao dang Colpitts dung JFET

9.3. PHAM VI PIEU CHINH TAN SO

Véi gid uri cua Z,, Z,, Z, 14n lugt nhu sau:

Z=— (©2)
_J(DCI
Z,=— ©.3)
~joC, '
Z.= joL (9.4)
Thay vao phuong trinh: Z, +Z, + Z, =0 ta tinh duoc tan s6 dao dong:
1
f=— (9.5)
2nJLC,
véi C, = .G (9.6)
C +C,
Diéu kién vé bién do:
Kee L2 G 9.7)
Z, C,
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Hé s6 khuéch dai khi ha tai cia mach khuéch dai trong truong hgp
nay la:
K() =—8nIy

Nhu vay phai chon JFET va cédc tu C, va C, théa min diéu kién:

Cl
g ly S—
2

9.4. MACH DAO DONG BA PIEM BIEN DUNG SU DUNG IC THUAT TOAN
9.4.1. S d6 mach dién

So d6 mach dao dong ba di€ém dién dung st dung IC thuat todn duoc
trinh bay trén hinh 9.3.
f

A

AWV
\ . o
+ ~C1
[ L

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

Ry
MAMA

Y] 1 Yl
A
)
N

9.4.2. Phan tich mach dién

Cic phan tt mach dién gém:

R,: Dién tré vao;

R,: Dién tro hoi ti€p;

C,C,, L: Khung dao dong, cidc tham s6 C, L quyét dinh tin sé dao
dong cioa mach.

Mach sir dung bd thuat todn tuyén tinh v3i dau vao dao (hinh 9.3).

Tan s6 dao dong cta mach phu thudc vao cdc gid tri cudn cam va ty
dién trong khung dao déng:

(9.8)
Qn\/(_ C.G Y.L
C, +C,

tdd =
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Trong d6: Cac gid tri cuén cam duge tinh bang don vi Henry (H) va
dién dung tu dién clia khung dao dong duoc tinh bang Fara (F) thi tin s6
dao dong dugc tinh bang don vi 1 Hec (Hz).

Vi du: Tinh tan s6 dao dong vdi cic thong sé da cho trong mach
hinh 9.4.

50kQ
ANVWA
5k
_1 0,005uF
TS
- | 10uH
___0‘005].|F
~
Hinh 9.4

Theo céng thiic 9.8 ta c6:
1

fdtl: CC (HZ)
2n f(-L—2)L
C +C,
_ 66
“TC
SuF).
C,- (0,0054F).(0.005F) _ 0,00254F
0,01uF
40— ! MHz

=]
2.3,141 6.\/10(u}'l).0,0025(pl:)

9.5. UNG DUNG

Mach dao dong ba diém dién dung dugc st dung dé tao dao déng
hinh sin trong cdc mach déi tin 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 sdnh sur giong va khidc nhau cia 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 ly lam viéc mach dao dong ba
diém dién dung sir dung tranzito trudng (FET) hinh 9.2.

5. Cho mach dién nhu hinh 9.3. Tinh tdn s6 dao dong cha mach biét:

= C, = 1000pF;

R, = 10kQ; R,= 100kQ.

0N
[

Ry = 100kQ
AV

R, = 10kQ

Re Ce I ) AYRs
+ I\ 0
C1 _L C»r
Y YY\
L
Hinh 9.5 Hinh 9.6

6. Cho bo tao dao dong Colpitts nhu hinh 9.5. Hay thiét 1ap cong thic
tinh tan s6 dao dong va ap dung véi s6 L = 100uH; L. =0,5uH;
C, =0,005uF ; C, =0,01pF va C. =10pF.

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

Hay tinh gi4 tri hai tu C, va C, d¢ mach dao déng ¢6 tan sé ra f,, = 1,5MHz.
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Bai 10
CAC MACH TAO PRO PONG PIEVU HOA
DUNG THACH ANH

10.1. GIOI THIEU MACH DAO BDONG DUNG THACH ANH

Khi yéu cdu mach tao dao dong c6 tan s6 6n dinh cao ma dung cic
bién phdp binh thudng nhu én dinh nguén cung cép, 6n dinh tai... vin
khong dam bdo dugc d6 On dinh tdn s6 thi ding mach thach anh dé 6n
dinh tan so.

Vi thach anh cé tinh chédt ddng quy 1a do bén co hoc cao, it chiu anh
huéng cta nhiét do, do 4m va cdc tdc dung hod hoc nén thach anh dugc
st dung nhiéu trong cdc mach dao dong.

10.2. TINH CHAT VA MACH TUGONG DUONG CUA THACH ANH

— Cau tao cna thach anh:

Hinh 10.1. Hinh dang cla thach anh

Thach anh c6 tinh chdt dp dién: dudi tic dung cua dién truong thi
sinh ra dao déng co hoc (hiéu tng ap dién nguoc) va nguoc lai khi c¢é dao
dong co hoc tic dong trén hudng truc co thi xudt hién theo phuong cla
truc dién dao dong dién cung tin s6 (hiéu dng dp dién thuan). Do dé, c6
thé diing thach anh nhu mét khung cong hudng.

— So d6 mach dién tuong duong cla thach anh.
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Tinh chdt dao dong ciia thach anh duoc biéu dién bdi so d6 tuong
duong trén hinh 10.2.

A
R
A
+
— Cm —~ L
Bl JiC
IB

Hinh 10.2, Ky hiéu quy udc va so dé tudng duang cla thach anh

— Tan s6 cong hudng ciia thach anh: Thach anh cé hai tdn s§ cong
huong, tan s8 cong hudng ndi ti€p nhdnh L, C va tdn s8 song song (nhanh
C,( véi dién cam tuong duong ciia nhdnh noi tiép).

Véi: frong song > Tasi usp-
Thach anh ¢é kich thudc cang nhé thi L, C, R cang nho; nghia 1a tan

s6 cong hudng riéng cia né cang cao. Chinh vi tinh chat cia thach anh,

nén né dugc st dung nhu moét khung dao dong LC cé 46 chinh xic cao.
P¢ thay déi tdn s6 cong hudng riéng clia thach anh ngudi ta mac néi

ti€p né v4i mét tu ban chinh (trimo) nhu hinh 10.3.

e

Hinh 10.3. Mat bién phap dé didu chinh (vi chinh) tdn s& cdng huéng riéng clia thach anh

Sau diy la mot s6 bd tao dao dong ding thach anh.
10.3. BO DAO PONG DUNG THACH ANH V31 TAN SO CONG HUGNG
NOI TIEP

10.3.1. S dé mach dién

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

— Tdc dung linh kién (hinh 10.4a):

Dé kich thich phédn tir thach anh hoat dong trong mach cong hudng
néi ti€p, ngudi ta mac néi ti€p thach anh vdi phén tir hdi tiép.

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

Tu C: Din héi tiép trd vé ddu vao;

R; C.: Bd 6n dinh ché& do 1am viéc cho T.

Cuén chan (RFC) cap dién 4p mot chi€u, ngan khong cho tin hi¢u
xoay chiéu trén dudng cong suat anh hudng téi tin hiéu ra.

— Nguyén ly hoat dong:

Tai tdn s6 cong hudng ndi ti€p cta thach anh trd khang ctia né 12 nhé
nhat va héi ti€p duong 1a 16n nhat. Trd khdng tu C, tai tin s6 dao dong 13
khong ding ké nhung né ngan khong cho dong mot chiéu di tir cuc
colecto dén cuc bazo.

¢ *Ucc
+ Uce
Thach anh 5 RFC
{(XTAL) Cc RFC
L&ira Thach anh
¥ —|—=—+— Fal
I( o Loi
D . ||:|| raly o Ldira
I
R2§ |
R H R, |
SO

a) _]_ - b)

Hinh 10.4. BS tao dao déng thach anh didu khién bing héi tigp nai tidp:
a) SU dung BJT; b) Srdung FET
K&t qua 1a tdn s6 cong hudng cia mach dao dong dd dugc xéic dink
bing tdn s6 cong hudng ndi ti€p cua thach anh. Thay d8i dién 4p cung
cap, thong sé cha tranzito thay déi ciing khong anh hudng dén tan s6 dao
dong, tdn s6 dao dong duoc gilt én dinh nhd thach anh.
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Cé thé sir dung tranzito trudng (FET) thay thé cho tranzito ludng cuc
(BJT) trong mach dao dong sir dung thach anh méac néi ti€p nhu hinh
10.4b.

10.4. 8O DAO BPONG DUNG THACH ANH MAC SONG SONG
10.4.1. So dé mach dién

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

RFC

R1§ 1 * Ra
]

N (o
’ —— Thach anh
[ R R5§ C, = —1 " xrAL)
~—~
b 1 I -

Hinh 10.5. Bé tao dao déng dung thach anh
diéu khién bing hai tiép song song

10.4.2. Phan tich mach dién

Khi thach anh cong hudng song song thi trd khiang cia mach dat gid
tri 1dn nhat. Tai tan $6 hoat dong clia mach cong hudng song song, phan
tir thach anh dugc coi nhu 12 m6t phin tir dién khang 16n nhat.

Hinh 10.5 dugc mac gan giéng nhu mach Colpits. Dién 4p phan cuc
mot chiéu |6n nhdt duge tang 1én khi di qua phan tir thach anh tai tdn s6
cong hudng song song cua néd. Dién dp duge ghép tdi emito bang dién ap
@ bo chia dién dung C, va C,.

Bd tao dao dong Miller dung phdn ti thach anh nhu hinh 10.6.

Khung cong huong LC duoc diéu chinh gan tan s6 cdng hudng song
song cua thach anh.
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+ Upp

+ R2

L +

Thach anh —
(XTAL) — Cs
RFC

Hinh 10.6. Mach dao dc}ng-Miller dung thach anh

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

10.5.1. Bd tao dao dong thach anh dung OA méac ndi tiép

So d6 mach dao dong thach anh stt dung mach khué&ch dai thuat todn

mac ndi 1ép dugce chi dan trén hinh 10.7.
R¢
AAM—

Ry

5kQ)

Thach anh

(6

(XTAL} Ce
R

Hinh 10.7. Mach dao dong thach anh
st dung mach khué&ch dai thuit tean mac nai tiép
Bo tao dao d6ng thach anh dung OA nhu hinh 10.8. Phan t&r thach
anh dugc mac néi tiép trén dudng hoi tiép.
Mach nay cé heé s6 khuéch dai 16n, dao dong ra c¢6 dang hinh vuéng
nhd st dung mot cip didt zener dé bién 46 dién ap ludn bing dién dp cla
di6t (U,) cong véi dién ap 0,7V: £(U, + 0,7V).
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Thach anh
Il _if
il ks

(XTAL)
100 kO3

Ra

Uz

Hinh 10.8. Mach dao dong thach anh ding OA

10.5.2. Bo tao dao dong thach anh diang OA méc song song
Hinh 10.9 12 mot dang cua mach dao dong colpit sir dung thach anh
mac song song vdi tu C,, C, tao dao dong o ddu ra (U).
Ry
—— AV

C1

Thach anh
— (XTAL)

T02

Hinh 10.9. Mach dao dang thach anh sir dung mach khuéch dai thuat toan mic song song

CAU HOI VA BAI TAP

1. V& so d6 mach dién tuong duong ctia thach anh, ky hiéu cta thach anh.

2. V& so do, trinh bay nguyén 1y lam viéc, dic diém cha dao dong dung
thach anh?

3. V& so d9, trinh bay nguyén 1y lam viéc cua mach dao dong thach anh
dung tranzito.

4. V& so do, trinh bay nguyén ly lam viéc cua mach dao dong thach anh
dung vi mach thuat todn?
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Bai 11
MRCH DARO PONG TRO XUNG TAM GIAC
(XUNG RANG CUR)

11.1. CAC VAN PE CHUNG
Hinh 11.1 thé hién xung tam giac 1y tudng

Uo‘

Umax

Uo

!
+
1
I
|
I

- T -

Hinh 11.1. Xung tam giac ly tudng

11.2. THAM SO CUA XUNG TAM GIAC

Céc tham s6 cua xung tam gidc gom:

— Bién d6 xung U, ,;

— Chu ky xung T;

— Thdi gian quét thuan t, va thoi gian quét nguge t,,;

(Thong thudong: t, >>t ).

Téc d6 quét thuin hay dé nghiéng vi phan cia duong quét duge dinh
nghia:
K = dU, (1)
dt
Véi U, 1a mitc mot chiéu ban dau: Uyt = 0) = U,

(11.D)

D¢ ddnh gia chat luong U, thuc t& so v6i 1y tudng cé hé s6 khong
dudng thang €, tham s& nay duoc tinh:
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_dU/dt(t=0)-dU, /dt=t) U, 0)-U,t,)

£ o (11.1%)
du,/di(t =0) U, (0)
- Toc d6 quét trung binh:
K = Uiner (11.2)
tq
. . U
— Hiéu suit nang lugng: n=—2 (11.3)

cC

C6 hai dang xung tam gidc co ban:

Dang I: Trong thoi gian quét thuan t,. U ting theo duong thing nho
qud trinh nap cho tu tir nguén mot chiéu (cuc tinh duong).

Yeéu cau: dé€ dam bao t,>>t . machdién can nap cham, phéng nhanh.

Dang 2: Trong thoi gian quét thuan t_, U  gidm theo dudng thang nhd
qua trinh phdéng cha tu dién qua mot mach tai.

Yeéu cdu: dé dam bdo t, >>t, . mach dién cin nap nhanh, phéng chim.

Dé diéu khién tiic thdi cic mach phéng hodc nap, thuong sir dung cac
khod dién tlf tranzito hay IC déng ma theo nhip diéu khién tir mach ngoai.
Thyc t&, dé én dinh dong dién nap hay dong dién phéng cua tu, cdn mot
khoi tao nguén dong dién dé nang cao chat luong xung tam giic.

11.3. NGUYEN LY TAO XUNG TAM GIAC
Cé ba nguyén 1y co ban tao xung tam gidc nhu sau:
11.3.1. Nguyén ly dung mach tich phan don gian
Mach dién nhu hinh 11.2.

+ -

Hinh 11.2. Mach tao xung tam giac ddn gian
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Mach dién gdm mét khau RC don gian dé nap cho tu dién C tir nguén
Ecc. Qua trinh phéng va nap duge mot khod dién tr K & day 12 BJT & ché
do khod T, dugc diéu khién nh& mét xung U, cuc tinh am.

Khi d6 U .. <<Eg

Phdm chat ciia mach thap vi hiéu suit sit dung nang lugng thip va hé
s6 méo phi tuyénty lé¢ véihé s6 U /E..:

£ = —2& (11.4)
ECC

Neéu sir dung phén tir dudng thang ta cé:

Uc(t)=EC{1—exp[— Rlcﬂ (11.5)

Véi RC>R,, .C

phong *
Néu chon nguén E cuc tinh am va T, loat PNP ta ¢6 U, (t) 1a giam

theo dudmg thang. Khi d6 yéu cau U, 14 xung duong,
11.3.2. Nguyén ly dung mét phan tr 8n dong

Thudng st dung phan tr 6n dong kiéu théng s6 c6 dién trd phu thudc
vao dién ap dat 1én no, ta cé:
Rn = f(URn)

R, 14 dién trd nap cho tu dién C. D giit cho dong nap khéng ddi, dién
g R giam khi dién 4p trén né giam, lic d6 hé s6 méo phi tuyén € la:

Umlx
g =M
E,
Véi: E,=1. R

nap =t

R, 12 dién tré trong cua nguén dong nén R, la kha 16n va cho phép
nang cao U _,, v6i mot mitrc méo phi tuyén cho trude.

11.3.3. Nguyén ly thay th& ngudn E.. ¢& dinh bing ngudn bién dai
Nguyén 1y thay thé nguén E.. ¢6 dinh & dau vao bing mot ngudn bién

déi e(t) cé dang:
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e()=E+k(U.-U,)
Hay e(t)=E. +k.AU,
Trong dé:
Ecc 12 ngudn ap nap ¢é dinh Iic dau;
U,la dién dp tham chiéu (ngudng) diing dé so sanh véi Ugtrén ty;
AU la sai s0 tai 16i ra cita bo so sdnh.
Vi k 1a hang s6 ty 1é nho hon 1.

de(t)
k=—7 <] (11.6)
dU.

Ngudn bé sung k.AU. bl lai méic gidm cha dong nap nhd mat mach
khuéch dai c6 hoi tiép thay déi theo dién 4p weén tu (Uo). Khi d6, mic
méo phi tuyén dugc xdc dinh boi:

U

g =—m (] -k) (11.7)
E’CC

Gia tri nay thuc t€ nho vi k=1 nén k-1 13 vé cing bé. Vi thé, lua
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 d6 mach dién: Mach tao xung tam gidc diing tranzito nhu hinh
11.2, hinh 11.3. hoac hinh 11.4.

Xét mach don gian (hinh 11.2)

Ban dau khi U,= 0 (chua c6 xung diéu khién)

T m& bao hoa nhd chon gid tri R;,.

biendpra U, =U.=Ug,, =0V.

Trong thdi gian cé xung vuéng, cuc tinh &m diéu khién dua t6i cuc

bazo, tranzito T, khod, tu C dugc nap tir nguén +E. qua R lam dién dp
trén tu tang dan theo quy luat:

U (t)=E(1-¢e7%%) (11.8)
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bién dp nay U (1) =U, (1) & gin dung bac nh4t tang tuyén tinh theo t
v6i hé so phi tuyén:
[,-1t) U,
€= =
I, E

Vi sal s6:

(11.9)

cC
véi I(0) =§ va I(tq)z% 12 cic dong nap ban dau va cudi.

Khi hét xung diéu khién T md Iai, tu dién C phéng dién nhanh qua T:
U =0,.=0V
Mach tr& vé trang thai ban ddu.
_ I() _I(tq) _ U

Tir biéu thitc sai s6 €= ™ (11.10)
I, E

cc

Ta thay r&: Muén sai s6 bé can chon nguén E. 16n va bién do ra cha
xung rang cua U_ nhé. Pay ciing chinh 1a nhugc diém co bin cia mach
tao xung rang cua don gian.

11.5. MACH DUNG PHAN TU ON DONG

4+ -
Ecc |
R2 R3
\Y T,
> DZ
Ri 1 Ig,
? U
Uy _L E
H T1 C iz Ry
| | Cg I “E‘
Hinh 11.3

Tranzito T, mac kiéu bazo chung (hinh 11.3), cé tic dung nhu mot
ngudn 6n dong (cé bl nhiét nhdy dong nguge qua dist én dp D,), cung cdp
dong I, 6n dinh nap cho tu trong thdi gian ¢é xung vuéng cyc tinh am diéu
khién T, khod. Véi diéu kién gan ding, dong colecto T, khong déi thi:
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Yy

— 1 ___ICZ
Uc(t)MEIIdt—F (11.11)

8]

Trong dé t 1a quan hé bac nhat.

Mach dién cho phép tan dung toan bo nguodn dién E tao xung ring
cua véi bién d6 nhan duge 6t da: U_ ~E.

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

Pé sit dung mach cé hiéu qua t8t, cin cé bién phdp nang cao R hay
giam anh hudng cua R, d6i vdi mach raclia so dob.

11.6. MACH BU CO KHUECH DAl BAM
a) Mach dién
So d6 mach dao dong tao xung tam gidc c6 bo khuéch dai bim duge

trinh bay trén hinh 11.4.
3

Ecc |

Uy
—— Y
L Ce Ur

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

Trong mach dién: T, 12 phan tir khod thudng m& nhd Ry va chi khod
khi c6 xung vudng cuc tinh 4m diéu khién.

T, 12 phan tir khuéch dai d¢m ch& d6 déng ma (K< 1).
¢) Nguyén 1y hoat dong

Tai thoi diém ban dau U, = 0;
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T, m& nho dong dién trén R, chon trén muc Iy, . ~—<<. Dist D
|
thong, qua R cé dong |,
I, ~Eo /(R+R,)
Vai: Ue=Ugyy =0

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

Trong thoi gian cé xung vao, T, bi khod, tu C duge nap dién qua diét
D va dién tr& R 1am cho dién thé tai diém M (ciing 12 dién thé trén cuc
bazo T,) duong dan, T, thong manh, s6 gia AU, qua T, va C, (c6 gia tri
dién dung 16m), gdn nhu dugc dua toan bo vé diém N bd thém véi gid tri
san c6 tai N (dang gidm dan theo gi4 tri dong nap) gilt 6n dinh dong trén
R nap cho tu C.

Chit y: Khi dong hoi tiép qua C, vé N c6 tri 58 bang E/R thi khong ¢é
dong nap qua D, dén t6i can bing dong, ngudn E.. dudng nhu cidt khoi
mach va tu dién C dugc nap nho dién thé E.- d3 duge nap trude trén C,.

Cic so d6 hinh 11.2, 11.3, 11.4 ¢4 thé sir dung vé6i xung diéu khién
cuc tinh nguoc lai khi khod, T, dudc thiét k& duéi dang thudng ngat mach
(khong cé Ry).

Uu diém:

— Bién do U_, dat gia tri x&4p xi gid tri ngudn E; trong khi hé s6 méo
£ giam (1-k) l4n.

— Anh hudng cha R; va R, méc tai cuc emito ciia 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. SO d6 mach dién

Hinh 11.5 va 11.6 12 hai so d6 tao xung tam giac ding IC thuat toan.
11.7.2. Dang mach tich phan don gian (hinh 11.5)

Mach duge xay dung trén co sd khuéch dai dung dau vao dao. Trong

d6, thay thé dién tr& R,, bang tu C, khi d6 dién 4p ra dugc tinh bang:
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1 {
U(t)=T=E[(J’-IC(t)dt+Q(,] (11.12)

&
IS
% / |_
@]
O —
cw

Hinh 11.5. Mach tao xung tam giac dung IC tuyé&n tinh (dang tich phan don gian)
Véi Q, 1a dién tich ¢6 trén tw tai thoi diém bat diu lay tich phan t = 0.

Véi: Ic(t)z—U—;{(t-) co

l

1
U(ty=—— |U, (t)dt+U 11.13
W=-7c [U.0de+U,, (11.13)

0

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

U,“=U,(t=0)=%ﬂ (11.14)

Néu U,(t) 12 mot xung vudng cé gid tri khéng ddi, trong khoing
0 + t thi U (t) 12 mot dién dp duong thang trong khodng nay:

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

Do chinh xdc cua cong thic trén phuy thudc vao gia thiét gan ding
U, =0 hay dong dién d4u vao IC gin bang 0. D6i véi cdc IC chit lugng

cao, diéu kién nay duge dam bao kh4 tét.

11.7.3. Dang mach cé diéu chinh hudng quét va cuc tinh

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

Hoat dong ctia mach duoc minh hoa bang gian dé thoi gian nhu hinh
11.7.

Uy
4
t -t
_ 4 b
UC_Upl |t|\m'=tv I |
q
| I {
| N |
|
= m ! e k.
| o RN
W . L
1 | ||
‘ t Ny | ‘:
| I I | r max l I]
| 1\ o
™ W !
b RY R
by Pl IR
. )\l L\
| | RN
| Urmm'

Hinh 11.7. Gian da thdij gian mach tao xung tam giac hinh 11.6

Khi c¢é xung diéu khién cuc tinh duong, T théng bio hoa, tu C phéng

dién trong khodng thai gian xung diéu khién t, (t, < t,,,; v6i Logni = L,)-
Trong khodng t, (khong c¢é xung diéu khién) IC lam viéc véi ch& do
khuéch dai tuyén tinh, néu U, = 0 thi:

Up=Uy=U¢

6 K. THUAT MACH DIEENTU I 81



Tir d6, xdc dinh quy ludt bién ddi clia U(t), tim diéu kién dé cé quan
hé tuyén tinh nhu sau:
E, - UN _ UN -U
Rl R2
R,+R

R
Suy ra: U =U.. I-E, =% 11.16
y r C R‘ (Rl ( )

r

Tuong tu, phuong trinh dong tai nit P véi mach héi ti€p duong:
E-U._dUc Uy,

R, & R,

(11.17)

Tir hai phuong trinh (11.16) va (11.17), suy ra phuong trinh xac dinh

Ue(t)
dU R R
We Tefd B | L[E g R (11.18)
d  Cc|\R, R R, C(R, “RR,
Tinh ch4t bién d6i cia U (t) phu thudc vao hé s6 clia s6 hang thi hai,
v& trai cuia (11.18):

) R,. ..
Néu R, > IIQ—RA dudng U, (t) cé dang dudng cong 161;
2
) R.R, , , : _
Néu R, < R, dudng U, (t) c6 dang dudng cong 16m.
2
~ a’ R2 R4 ~ ~ 7 N - 7z rd
Con néu . = —= thi U phu thudc bic nhit vao t, khi d6 U, dugce tinh:

1 1

ve=1E g R | (11.19)
C'|R, R R

1%

Néu chon: R, =R, vaR,=R,
Ta c6 biéu thifc thu gon ctia (11.19) li:
1
R,C

Uc= (E-E )t (11.20)

Tur (11.20) ta thay:

Néu E > E, ta ¢6 U, 12 dién 4p tang theo dudng thang;
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Néu E < E; ta cé U, 1a dién 4p giam theo dudng thang;

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

Chon E; 12 mot nguén di€u chinh duge thi U, ¢6 dang hai cuc tinh voi
bién do gan bang 2E. (£ Ecc 12 ngudn cung cép cho IC). Thyc t&€ thudng
chon E, va E; 18y tr E. qua bd chia dp. Bién do cuc dai trén ty C xdc
dinh baoi:

1

o = T (E-Bu), (11.21)
..

U

11.8. PHAM VI UNG DUNG
Mach tao xung tam gidc dugc st dung trong cdc hé thong dién tin:
thong tin, do ludng hay trong hé théng tu dong diéu khién, 1am tin hiéu

chuén hai chiéu bién d6 (muc) va thdi gian déng vai trd quan trong trong
moi hé thoéng dién tUr hién dat.

CAU HOI VA BAI TAP

1. Phan tich qud trinh tao xung tam gidc mach finh 11.2. Muén gidm nho
sal $6 £ can ¢4 nhing bién phap nao?

2. Phan tich nguyén ly hoat dong mach tao xung tam gidc stir dung mach
tich phan don gian hinh 11.5.

3. Phan tich vai tr6 cla 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 PONG DA HAI

Trong k¥ thuat xung. dé tao cdc dao dong xung (dao dong khong sin)
naudi ta sir dung mach dao dong tich thodt.

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

K K
Ngudn ‘ Phan t& tich trit 5 Mach
nang lugng _oo+\o_ nang lugng —-——-O—-A—O.— phéng dién
i | —l= | =
[
} |
I ‘
! I
'l___ Thiét bi |
chuyén mach

Hinh 12.1. So d khai bé tao dao dong tich thoat

Trong dé. ciac khod K,. K, tam viéc nguge pha nhau. N&u K, déng thi
K, ma: tu C duoc nap dién goi 12 trang thai 1.

Khi K, mé. K, déng tu C phdng dién qua di¢n tro R goi Ja trang thdi 2.

Cic bo tich thodt tu dao dong cdc khod K,va K, duge dong mo tu
dong nha mot thiét bi chuyén mach 13 phan tr phi tuyén cé diac tuyén
V/A hinh chit S hoac N.

Céac dac tuyén hinh S 1a dac tinh cua mot s6 dung cu dién (¢ nhu
dung cu bdn dan ba mat ghép P-N-P-N (Tiristo) hay ¢6 thé tao ra biang
cach s dung (ranzito thong thuong trong cic mach Khuéch dai ¢6 vong
hoi tiép duong.

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

Tém lai, dé tao dao dong tich thodt cic diac tuyén V/A khong nhiing
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¢6 tinh chat khong dudmg thang ma phii tao ra mot vong kin — phai da tri
nhu trong hinh 12.2a, b.

Al 1\]
N =
= P 1/
Q ' Io|---- - =dN
1 4 4
| i M
N LW#=="
’|M | /
—
0 Ui U U 0 U
a) b)

Hinh 12.2. Bac tuyén V/A hinh chit S (a) hodc N (b)

D31 v6i hinh 12.2a doan U, = U, ham I = f(U) 1a da tri. Ung v&i mot
gid tri dién ap (chiang han U)) ¢6 thé c6 nhiéu gia tri ctia dong dién I (c6
2 hodc 3 gid tri).

Cic bd dao dong tich thodt dugc diung dé tao cac xung vuong cé do
rong khiac nhau, moét loai mach dao dong tich thoit duoe goi 12 mach dao
dong da hai va mach nay ¢6 thé cong tic & ba ché do:

— Ché€ do tu dao dong (goi 1a da hai v dao dong);

— Ché& d6 dong bo (kich thich tuin hoan tit ngoai):

~ Ch& d6 dai (kich thich tir ngoai).

12.2. CAC DANG MACH DAO PONG DA HAI

a) Mach dao dong da hai hai trang thai 6n dinh khong bén

Khi cong tic & che€ do tu dao dong, chu ky lap lai clia xung tao ra
duoc xdc dinh bang cdc thong s& cina bo dao dong da hai va dién ép
ngudn cung cip. Pac tinh co bin ctia bo dao dong loai nay 1a tinh 4n
dinh cua chu ky dao dong bi phu thudc vao thoi gian (khi thay cdc linh
ki¢n trong so do), hoac ching bi gia hod di khi va cham co hoc hodc do
su bién ddi cla thai ti€t hay nhiét 46 mai trudng va khi dién 4p cung cép
bién doi.
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b) Mach dao déng da haij hai trang thai 6n dinh (trigger—smitt)

Cic mach dao ddng da hai ty kich cé do 6n dinh tuong d6i thap. Khi
yéu ciu d6 On dinh, do chinh x4c cao hon cén sir dung mach dao dong da
hai & trang thai déng bo 1a mach dao dong da hai hai trang thai én dinh.

Mach dién hay dung 12 mach dao dong trigger—smitt

Cic trigger 1a nhitng mach dao ddng da hai ¢6 hai trang thdi can
bing 6n dinh bén ving, vd mach cé kha nang chuyén moét cdach dot bién
tl trang thdi can bang ndy, sang trang thai can bang khic khi dugc kich
thich phu hop.

¢) Mach dao déng da hai mét trang thii 6n dinh

Mach dao dong da hai & chée do dgi (goi tit 1a mach dao dong da hai
doi), 1a mot mach dao déng tich thoét cé hai trang théi can bang, trong dé
mot trang thédi 1 can bing 6n dinh, mach c6 thé tn tai lau dai & trang
thdi can bang nay. Khi muén chuyén sang trang thdi can bang khéng én
dinh thi phai kich thich phit hop cho mach dién dé chuyén trang théi.

Khi céng tic & ché do doi, néu khong c6 dién dp diéu khién tr bén
ngoai, bo dao dong da hai doi nam & trang thdi 6n dinh. Khi cé xung diéu
khién véi cuc tinh thich hgp, thudng 13 cdc xung kich thich hep, mach
chuyén sang ché d6 khong 6n dinh moét thai gian rdi tu dong quay trd vé
trang thai ban diu va cho mot xung ¢ mach ra.

Thoi gian & trong trang thai khong én dinh phu thude vao cdc tham
s6 clia mach quyét dinh.

Dic tinh co ban clia b6 dao dong da hai mot trang thdi 6n dinh, hay
cdn goi 12 mach dao dong da hai & ché d6 doi 12 tinh én dinh ctia d6 rong
xung dugc tao ra nhd chon tham sé clia nd.

12.3. DAC PIEM VE BIEN PO CUA CAC MACH DAO BONG DA HAI
a) Pac diém vé bién do cua cac mach dao dong da hai

Dé bdo dam dugc dang xung ra tét va 8n dinh, cin chon tranzito c6ng
tic & ch& d6 bao hoa khi théng.
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b) Pac diém vé xung kich cba cic mach dao dong da hai

Céc mach dao dong da hai mot trang thii on dinh va mach dao dong
da hai hai trang thai 6n dinh cdn cé xung kich thich & ddu vao. T4c dung
cia xung kich thich 12 tic déng dé lat trang thii clia mach tir trang théi
can bang nay sang trang thii can bang khdc (mach dao dong trigger) hoac
tlt trang thdi can bang én dinh sang trang thdi can bing khong én dinh
(mach dao dong da hai doi).

Xung kich thich hay con goi 1a dién dp diéu khién ddu vao c6 thé cé
dang tuy y: Lién tuc hoac roi rac, nhung phai bao dam yéu ciu, bién do
xung kich thich 16n hon cdc mic ngudng, thi dién dp ddu ra s& c¢é dang
xung vuong nhu mong muén. C6 thé diing suon di 1én hay di xuéng kich
thich mach dé€ tang d6 chinh x4c & thdi diém khdéi dong.

12.4. PHUONG PHAP TAO RA MACH DAO BONG DA HAI

— St dung linh kién r&i (tranzito ludng cuc, tranzito trudng).

— St dung vi mach tuong tu.

12.5. PHAM VI UNG DUNG

Cic mach dao dong da hai duge sur dung tao cac dao dong khong sin
trong k¥ thuit xung — sé.
CAU HOI VA BAI TAP
1. V& so do khoi bo tao dao dong tich thodt va gidi thich qud trinh tao
dao dong.
2. Néu cic loai mach dao dong da hai va dic diém cha cdc mach dé.

3. Néu iing dung ciia mach dao dong da hai, cho vi du v€ cac img dung d4.
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Bai 13

MACH DA HAI HAI TRANG THAI ON DiNH

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

Hinh 13.1 12 dang so d& nguyén Iy ctia trigger RS kiéu doi xing.

-3 +Ecc

Req Rc2
R>2 R+

T1 T2
[ owg )

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

Ol

Trong mach T, vad T, méac EC va ¢6 lién hé v4i nhau qua hai vong hoi
tiép duong bai cic dién trd R, R, va R,R,.

13.1.2. Tac dung linh kién
Cic linh kién ciua mach gém c6:
R, R,: Cdc dién trd cung cdp dién dp cho cuc Bcua T, T,.

Rci, Ry, Céc dién trd cung cdp dién dp cho cuc C chda T, va cuc C
coa T,.

R.. R, Céc dién r&d vao T, Ts,.
T,, T,: Céc khod dién tu.

Dé mach déi xung, cdc cap dién trd cé gid tri bing nhau, cic khoa
dién tr mic EC gidng hét nhau.
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13.1.3. Nguyen ly lam viéc

Cic trang thai cong tac ¢é thé cta mach dién la:

— Ca hai wranzito déu thong.

— T, théng, T, tat.

— T, tat, T, thong.

— C4 hal tranzito déu tat,

T, vd T, khong th¢ cung khéa do nguon +E.. khi déng s& dua mot
dién dp duong nhat dinh téi cdc cuc bazo.

T, va T, c6 thé cing md nhung do tinh chat d6i xiing khong 1y wdng
cua mach, nén chi cdn moét sy chénh léch vo cling bé gitta hai dong dién
trén hai nhanh (1, khic 1, hay 1., khic I,), théng qua cac mach hoi tiép
duong, do chénh léch nay dugc khoét siu nhanh chéng té1 mitc so do

chuyén vé mot trong hai trang thdi dn dinh bén T, thong T, khéa hoac T,
khéa T, thong.

Vi th¢, d€ dau ra don tri, trang thai vio ing véi khi

R =85=1 (cung cd xung duong) la bi cam (trang thii cam).

Diéu ki¢n cAm lAR.S=0

Tu viéc phan tich trén rdt ra bang trang thdi 13.1 cua trigger RS, cho
phép xdc dinh trang thdi & diu ra cia né Ung vdi cdc kha nang c6 thé coa
cdc xung dau vao.

Trong bang 13.1: chi s6 n thé hién trang thai hién tai.

Chi s6 (n +1) thé hién trang thai twong lai ca dau ra.

Dau (X) thé hién trang thai cdm.

Pau vao R (Reset): goi la dau vao xda;

Pau vao S (Set): goi 1a dau vao thiét lap.

Bang trang thai 13.1:
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Bang 13.1

PAU VAO PAU RA |
R" S“ Qn+| anq
0 0 Q. Q,
0 1 1 0
1 0 0 1
1 1 X X

Mach sir dung tranzito.

So d6 trigger RS lat trang thdi khi ¢é dién dp kich thich la xung
duong dat vao cuc B cua tranzito dang khéa. Mot xung duong c6 bién do
thich hgp dt dong dé md tranzito dang tlr trang thdi tat chuyén sang trang
thai thong.

Cé thé sir dung chi mot dién dp duy nhat ¢6 cuc tinh va hinh dang tuy
¥ (chi yéu cau vdi bién do di 16n) lam 14t mach trigger. Loai nay con cé
tén goi la trigger Smith.

13.2. TRIGGER SMITH
Mach dugc cau tao tir tranzito hay IC tuyén tinh.

13.2.1. So d6 mach trigger Smith dung tranzito
So d6 mach trigger Smith dung BJT dugc trinh bay trén hinh 13.2.

e

L +Ecc

Ur

Ti

g il
t

Uy

Hinh 13.2. Mach trigger Smith dung BJT
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j Y
- —~— -
+ Ur max * -
- Ur min *
— — — > Uy
Uy ngat Uy déng

Hinh 13.3, Bic tuyén truyén dat mach trigger Smith
13.2.2, Hoat déng cia mach dién

Gia thi€t U, c6 gié tri am 16n va cho tang din dat lén cuc B cua T, do
dé T, khéa. T, md do R dinh dong 1am viéc tir nguén E... Khi dé xay ra
hanh trinh thuan.

bién ap ra dugc xic dinh:

U,= Uz paonn = U

Khi tang U, t6i U, > U, (gid tri Uy, do lua chon E. va gid tri
R,, R, quyét dinh).

rmmn

T, md, do hoi ti€p duong ghép truc tiép tir cuc colectd clia T, vé cuc
bazo cua T, lam T, bi khda (do do6t bién dién dp am tix colecto T, dua
t61), qua mach R,R, dot bién dién dp duong tai colecto T, dua tdi cuc
bazo cua T, ...

Qud trinh din dén T, thong bio hda, T, tat hin.

Dodsé: U,=U, ., (bing E khi khéng mic tai).

Tuong tu, & hanh trinh nguoc khi cho U, rat duong va gidm din, mach
s€ 14t vé trang thdi T, khéa; T, md ldc dién dp vao gidm qua gid tri U,,,.

Lua chon cédc gid tri R, R, R, cia so d6 quyét dinh dién dp U, va
U nea-

Mach trigger Smith dugc st dung dé tao xung vuéng. Nha hoi tiép
duong ma qud trinh 1at trang théi xay ra tiic thoi ngay ca khi U, bién déi
tir tlr.

Gia tri hieu s6 Uy, — Uy, g01 12 dién 4p tr& chuyén mach.

Dién dp tré chuyén mach cing chinh xic va cang nhd thi cang tét.
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Uy déng

Uy ngan

Hinh 13.4. Gian d3 thai gian bién ddi tin hiéu hinh sin thanh xung vudng
st dung trigger Smith

Pé tinh chit vuéng géc ciia xung & dau ra khang bi suy giam, thi
hiéu s6: U, .. — U, .., phai 1dn. Vi néu hiéu s& trén cang nho hay hé so
suy giam tin hiéu do phan ap R, R, giy ra cing 1n tic ld he s8 hoi tiép
duong cing gidm diéu nay lam xiu di tinh chat clia dang xung.

Nhu da phan tich & trén, moi ¢6 gang dé 1Aam gidm do tré chuyén
mach:

AUH'EE Urmn( - Urnnu (131)

déu 1am xdu di tinh chat héi ticp duong vi cé thé lam mat di hai trang
thdi 6n dinh dac trung cua so do mach trigger Smith hinh 13.2. D¢ khic
phuc nhuge diém nay. ngudi ta dung trigger Smith ghép cuc phét (E) nhu
hinh 13.5.

Mach hinh 13.5 12 mdt tang khuéch dai vi sai ¢é héi ti€p duong qua
R,, R, va hoi tiep am dong dién qua R

Rc Rc

Hinh 13.5. Mach trigger Smith ghép emitd



\ — | |
Ur min | |
| 1
| |

5 — Uy
Uy ngat Uy sang

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

Bing cdch lya chon tham s& thich hop, cé thé dat téi trang thai khi lat
dong [ cia mot tranzito (tir thong chuyén sang tit) hodn todn truyén téi
tranzito Kia. néi khdc di. khong xay ra trang thdi bdao hoa ¢ cdc tranzito
lic m@ va do dé. nang cao duoc mic U, ., (U, ,.>> Uz 12m tang tan
s6 chuyén mach 1¢n dang 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 phat trién
tiép theo coa so d6 hinh 13.5 ¢6 dang co ban 1A mdt mach so sianh, nhung
nhd ¢6 mach héi 1iép duong nén mic ndi va ngit khong trung nhau. St
dung IC ¢6 hai loai:

13.3.1. Loai dau vao dao (SFF dao)

Nouvén Iy hoat dong cta mach (hinh 13.7a) duge giai thich nhu sau:

Uy
—_— JL U max
U, ‘ t l
Uy déng Uy ngét
N e |
l > Uy
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 mot gid tri am 16n (hanh trinh thudn),
dién 4p ra cb gid tri:

U =+U_
Trén ddu vao khong dao P c6 mic di¢n ap:
U
u . =—=22R =U_. 13.2
pmax R| +R2 ) viga ( )
Khi ting ddn U, trang thai nay khong déi cho t&i khi U, chua dat téi
Ui
Yngal

Khi U, > U, dién d4p U, giita hai dau vao IC déi dau, dan tai IC 14t
trang thai:
U =U

rmn
Qua mach héi ti€p duong ta cé:
U

=——tmn R =U_ 13.3
prun Rl +R2 1 vding ( )

Va ti€p tuc gitt nguyén khi U, rang.
— Khi giam U, tir mot gid tri duong 16n (hanh trinh ngugc), cho téi
lic U, = Uy, mach méi 14t Jam U, chuyén tir U t6i +U,,,

— Dé dat dugc hai trang thdi dn dinh cdn cé diéu kién:

R, K>1
R,+R,

Véi K 1a hé s6 khuéch dai khong tai cia IC.

Khi d6 do tré chuyén mach dugc xéc dinh boi:

AU\ == N (U, ~ U, =B, ~ U,,,) (13.4)
R, +R,
4. Rl N ~ rd P [ Kl 4
Véi B= 12 hé s6 hoi tiép duong cua SFF dao.
R,+R

1 2
13.3.2. Loai dau vao khéng dao (SFF thuan)
Thuc chat day la so d6 so sidnh téng (nhu d3 trinh bay & bai 4) véi

mot trong hai s6 dau vao dugce noi téi dau ra (U, = U).
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Ry Ur A
- —
R1 »
B—arnne + Uyngét U
v
Uy 7 >
U
- r 1 Uv nsi
‘ -
O -
a) b)
Hinh 13.8. Mach SFF thuan va dac tinh truyén dat
Tir phuong trinh can bang dong dién cho nit P, ta cé:
Uv _ Ur
Rl RZ
Suy ra gid tri ngudng déng va ngat duoc tinh:
R
Uvng‘.il ==L Y max
2
R
, _ 1
UVdong =——-Uimn
2
Do dé, do tré duge xac dinh bai:
AUu-«E = —& (Urmux - Urmin) (135)

R
13.4. PHAM VI UNG DUNG

Céc mach trigger dugc sir dung rat rong rai trong ky thuat xung nhu
tao cdc xung diéu khién trong cidc mach tich phan, mach tao dién 4p bién
déi dudng thing hoic mach dém xung phan tin. Ngoai ra, trong cdc thiét
bi mdy tinh, cdc trigger con dugc st dung lam cdc thiét bi nhd, hoic thuc
hién cdc phép tinh s6 hoc va logic.

2

CAU HOI VA BAI TAP

1. Néu tén cac 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 phét (E)
trén hinh 13.5.

3. Néu céc itng dung cia mach da hai hai trang thai 6n dinh.
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Bai 14
MACH DRO PONG PR HAI
MOT TRANG THAI ON DiNH

14.1. MACH DAO DPONG PA HAl MOT TRANG THAI ON PINH DUNG
TRANZITO

14.1.1. SO d6 mach dién

Mach dao dong da hai mot trang thai 6n dinh con ¢é tén goi 1a mach
da hai dgi nhu hinh 14.1.

o +Ecc

Ty N T2
i A
_rLiUv
Hinh 14.1. Mach dao dong da hai ddi
14.1.2. Tac dung linh kién
Thue chat mach hinh 14.1 1a mét trigger RS. Trong dé mot trong céc
dién tra hoj tiep duong duge thay bing mot tu dién (tu C).

R 1a cdc dién ud cung cp dién dp cho cuc colecto cua 1. 5.

R 14 dién trd cung cap dién dp cho cuc bazo ciia T, kicu ddne 1, ¢6
dinh, R cé gia tri sao cho T, théng (1, «1,,bdo hod) trong thot gian chua

¢6 xung kich thich.
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14.1.3. Nguyén ly lam viéc

Nguyén ly lam viéc clia mach dién dugc thé hién bing gidn dé thdi
gian nhu hinh 14.2.

Uy | Tx |
S |
1/1 | 2
U 0
81 I Tv |
I {
{ I o
| i +EccI
UBZ A l |’,f |06V
s AN
/ |
' .
Eee L _ . E /
r T
Ur & _1__2 L = L.....
Ecc
» t

to t t2
Hinh 14.2. Gian d& dién 4p — thdi gian mach dién hinh 14.1

Trang thdi ban dav duoc xdc dinh: T, thong, T, khod nhd dién tré R
dinh thién cho T, théng.

T, thong bao hoa 1am Uy, ~ Uy~ 0 do d6 T, khoa.

T, thong, T, khod 1a trang thii dn dinh bén (goi 12 trang théi dogi).

Lic t = t, c6 xung dién 4p duong kich vao cuc B cua T, lam mé T,.
Khi dé xuat hién dot bién 14n th nhat, néu thoa man diéu kién tu kich.

Dién the¢ cuc gép ctia T, gidm tir +E. xuéng gdn bang 0.

Budc nhay dién thé nay thong qua bd loc tdn cao RC dat toan bd dén
cuc bazo cua T, lam dién dp & d6 dot bién tr midc thong (khodng + 0,6V)
dén mitc

—Ecc+0,6V=—E..

Do d6 T, bi khoa.
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Khi d6 T, dugc duy tri & trang thai thong do mach héi ti€p duong
R,R, ngay ca khi dién 4dp vao bang 0.

Tu C (duge mac qua dién trd R dén dién th€ +E.) bat ddu nap dién
cho dién thé& cuc g6c B clia T, bién déi theo cong thic:

t
U,=~E,|1-2 - 14.1
B2 oc{ CXP[ RC H ( )
Vi diéu kién ban dau:
U, (t=t,)=-Ec (14.2)

Va diéu kién cuéi la:
U, (t > o) =E (14.3)
T, bi kho4 cho t6i khi t = t,.
Khi Uy, dat téi gid tri dién 4p md cha Uy, (Ug, = +0,6V). Khodng thoi
gian nay xac dinh tir diéu kién:
U, (t,)=~0
Diéu kién trén quyét dinh do dai cliia xung ra t:

t,-t,=t, =RCIn2=0,7RC

Sau thdi gian t = t,, tranzito T, théng va qu4 trinh hoéi ti€p duong qua
R,, R, dua mach v€ lai trang thdi ban dau (trang thai T, théng T, tat) goi la
qua trinh dot bién lan thi hai va hoi phyc, doi xung vao tiép sau (t = t,).
Chu y: Nhirng diéu trinh bay trén ding véi diéu kién:
T,>t,>1,
Trong dé: T, la chu ky xung vao;
t, la do rong xung ra;
T, la do rong xung vao.
Khi diéu kién trén dugc thod man thi ta luén ¢6 chu ky xung ra bing
vdi chu ky xung vao
T =T

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

(DA HAI BGl) DUNG VI MACH THUAT TOAN

14.2.1. So d6 nguyén ly

So do nguyén 1y dugc minh hoa trén hinh 14.3 va gian d6 dién 4p --

thot gian trén hinh 14.4.

Hinh 14.3

1 _ I Up
Uc = UN U
i ﬂUrmax » r max J
— + — — - |~ —
i tl I\t lL/t
0 g o “~. f >
= _| p— . SUimn
BUr min |
fie— b —
Ur —— —
A
Ur max
0 t ts -t
Ur min

Hinh 14.4. Gian d8 dién ap - thdi gian mach dao dong hinh 14.3

8 K THUAT MACH DIEN TU 1
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14.2.2. Phan tich mach dién

IC thuat todn dugc cung cdp tir mot ngudn dién ap ddi xing +E..
Khi dé: Uy =[Upmn| =U

max

Ban ddu khi t < ¢, U, = 0; diot D thong n6i mat (gia thi€t di¢n tro
thuan cua didt R, = 0).

Do U =-U

Tir dé: U, =U, =0

Qua mach hoéi ti€p duong R, R,, dién dp -U,,, dua tSi dau vao P dién
ap Up=-B.U,,,

Trong d6: § 1a hé s6 phan dp mach hoi ti€p

p-—
R, +R,

(14.4)

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

Néu bién do thich hgp vuot hon gid tri:

Upz _ﬁ‘Umax (14-5)
Mach dién lat sang trang thdi can bing khong bén véi:
Ur =+Urmhx :Umux (14‘6)

Va qua mach héi tiép duong ¢6 Up,=-B.U,_,,,
Sau thoi diém t,, dién 4p ra U_,  nap cho tu dién C 1am cho dién dp
trén tu tang U, = U, duong dan cho t4i khi

t=1t,;

Khi U, = B.U,,,,. thi xay ra dét bién do dién dp dau vao vi mach thuit
todn U, U, déi dau 1am cho dién 4p ra d6i dau lan thi hai:

U, =-U,. (14.7)

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

nén di6t bi phan cuc nguoc va tich ra khoi mach.
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Sau thdi diém t, tu C phéng dién qua R hudng téi gid tri dién dp ra
lic d61a —U__ .

Khit=t;; U.=U =0 diét lai md, ghim muc dién dp ddu vao déo g
gid tri 0, mach lai quay vé trang thai dgi ban ddu chd xung kich thich tdc
dong 1én dau vao dé 1at trang théi... két qua ta c6 diy xung vuéng & diu
ra cuia mach dao dong da hai doi.

14.4. Pham vi ing dung

Céc mach dao dong da hai doi duoc sit dung dé tao ra cic diy xung
vuong ¢6 tdn s6 khac nhau hodc sir dung trong cdc mach nhu moét mach
role thoi gian.

CAU HOI VA BAI TAP
1. Phan tich nguyén 1y hoat dong mach 14.1. Dua trén co sd gian d0 thoi

gian hinh 14.2 phan tich qua 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 doi cé thé st dung nhu mot mach
role thoi gian?
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Bai 15
MACH DAO PONG PR HAI HAI TRANG THAI
KHONG ON PiNH

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

15.1.1. SO dé mach dién mach dao dong da hai hai trang thdi khong
6n dinh cdn goi 1a mach da hai tr dao dong.

Mach dién nhu hinh 15.1.

Hinh 15.1. Mach dao dong da hai

Tranzito T, va T, lam viéc 0 ch& do khod nhu cdc khod dién tir déng
ngit mach véi 16c do nhanh 107"~ 105, do vay dién dp dau ra ¢6 hai
trang thai khdc biét.

Lt y; Cén nang cao tinh tic dong nhanh ciia khod va ngan ngira hién
tuong bao hoa siu cla tranzito.

Nhédn xér: Két cau mach doi xdng gom hai tranzito T, gidng hét T,,
T, T, ciing mac EC va cé hai vong héi ti€p duong qua hai bo loc tin so
cao R,C, va R,C,.

Cuc g6p (cuc C) chia tranzito nay ndi véi cuc goc (cuc 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,.

Re. Reyr Cung cap dién 4p moét chiéu cho cuc C; déng thoi 12 tai cta
T, T,

C,,C,: Cic tu thyc hi¢n qua trinh phdng hodc nap.
T,, T,  Hai khod dién t{ st dung tranzito mac E chung.

15.1.3. Nguyén ly lam viéc

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

4 Un
I e ’
T1
t
to €] tz 3
Us1 4
= J
| [ o
/ | |
~Ecc - — — I |
| | | |
| | | |
Ur2 I/— l/—-
T +Ecc
] L
|
Us2 A [ ! I |
| t
LT Vi
v VL

Hinh 15.2. Gian d& thai gian mach da hai tv dao ddng
a) Thiét lap trang thai
Trong thoi gian t; = t,. T, va T, ¢6 cung dinh thién nhung thuc t&€ do
cong nghé ch€ tao khong thé dai xing 1y twdng (dac biét 1a d6i vai dién
tré va cic linh kién khédc) do thong clia T, va T, khiac nhau do d6 qud
trinh thiét lap trang thii ¢é tinh chat dot bién (x4y ra rat nhanh), dan dén
mot tranzito tit, mot tranzito thong bao hoa.
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dén

b) Trang thai can bing I (T, tit, T, théng) U,,, = +E

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

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

Dién 4p Uj ciia T, bién d6i U.,T = Uy(T,)| din dén T, bét thong cho
khi T, tt han, khi dé C, phéng dién.

C, phéng: +C, > R T, > Ecc = R, = — C, dién dp trén C, (phién

phai) bot am dan, dan dén lic t = t,. T, thong bio hoa.

dan

sau.

Két qua: T, thong bio hoa, T, tat.

Trang thai II duoc thiét 14p.

¢) Trang thai can bing II (T, thong, T, tat)
Do réng xungrat,=1,+t, U, =0 U, =+E
C nap: +E -5 R; = C, = Ry, T, = -E =0V

Dién dp trén cuc gép cua T, tang (U, 1) — UT,| - T, b6t thong —>
dén liic t = t,. T, tat hin.

Cung thoi gian C, nap thi C, phéng dién, duong phéng cua C, nhu
+C, > R T2 Ec(c > R, —-C,.

Vong hoéi tiép duong dan dén két qua: T, tat, T, thdng quay vé trang

that I, mach tié€p tuc thuc hién mot chu ky méi.

Nhu vay: Ca hai trang thai can bing déu khong bén do tu C,, C, lién

tuc nap réi phong 1am cho mach chuyén déi trang thai. Tai cac dau ra U,
va U,, ta nhan dugc hai ddy xung vuéng nguoc pha nhau.

d) Tinh tan s6 xung ra

Ta cé6: 1, = C,.R,.In2 (15.1)
1, = 0,69.C,.R, (15.2)

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

Chu ky xung: T=r1, +1, (15.4)

- Tan s8 xung: f=1/0,69.(t, + ;) (15.3)
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Day xung vuéng & hai ddu ra ¢é tan s6:
1

f= —— (15.6)
1,38.R.C

Trong trudng hop (T, # 1,) ta ¢6 da hai khong d6i xing.

Chuy:

Thuc t& dé tao ra cdc xung c6 f han ché, véi f < 100Hz, cdc tu C,, C,
phai ¢é dién dung 13n.

Khi f > 10 kHz phai chid ¥ dén tan s6 cét cuaa tranzito.

Bién do xung ra duge x4c dinh gdn ding bing gia tri ngudn Ec¢ cung
cdp khi khong tai.
Dé khiac phuc han ché€ vé tdn s6, ngudi ta dua ra cic so d6 mach da

hai dung IC tuyén tinh.

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

15.2.1. So d& mach dién

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

| N —0
c +
1 g
P A

R1

Hinh 15.3. Mach dao ddng da hai sl dung mach thuat toan

15.2.2. Phan tich mach dién

Dé thiét 1ap cdc xung vuéng tdn s6 thdp hon 1000Hz so d6 da hai
(d6i xting hay khong d6i xang), st dung IC tuyén tinh dua trén ciu tric
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mot mach so sanh héi tiep duong, cé nhiéu uu diém hon so véi so dé st
dung tranzito da néu trén.

Tuy vay, do tinh chit tin s6 ctta 1C khd t6t nén véi (dn sG cao hon,
viéc sl dung so dd mach dao dong véi IC van mang nhiéu uu diém (xét
vdi tham s6 cla xung ra).

~ Gian dé thai gian hinh 15.4 gidi thich hoat dong clia so d6 hinh 15.3.

Un=Uc

/,Umax /’
Ungat %_7<__L__74<_
| | |
0 ty | Tt Tty >t
Udéng P (N
I [ >~ |
|
|

-U
y | ~ Uy
Ut PA 1 1
ngat _ _ﬁUmax
t4 to ta
0 J > t
Uags —_—— —_— —_—_—
o r_ | I —Bumax
| |
U I [
A o
Umax
0 >
t to t
l 1 1 3
I _Urnax
'1 L
T — -
] ' Tr |
[r—

Hinh 15.4. Gian dé thdi gian mach hinh 15.3

Khi dién the dau vao dat gid tri ngudng cla trigger Smith thi so do
chuyén trang thdi va dién dp ra lat nguoc lai véi gia tri ci. Sau d6 dién thé
dau vao N thay déi theco hudng nguge lai cho dén khi chua dat duoc
ngudng lat khac (trong khoang t, + t,).

So do trd vé trang thai ban ddu vao thdi di¢m t,, khi:

Uy = Uy = =BU

max
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Qua trinh thay déi Uy dugc diéu khién bdi thoi gian phéng hodc nap

ctia tu dién C va dién 4p ddu ra héi tiép qua R.

Néu chon:

Urmax = "Urm'm = Umax
Thi:

Ud(’lng = _BUmnx

Ungél = BUmax

. R
Véi: B= 1
R, +R,

L4 hé sd héi tiép duong clia mach.

Lun y: Dién ap vao cta N chinh 12 dién 4p trén tu C, s bién thién
theo thoi gian mang quy luat qud trinh phdng dién téi —U_, hay nap dién

Wil ,

thoi gian twr 0 +t, vat =+ t,.

Khi d6 phuong trinh vi phan dé xdc dinh Uy(t) c6 dang:

dUN =4 Umax —UN

dt RC
Véi diéu kién dau:
UN(t = 0) = Un.limg = _BUmax

Uy =uU__ {1 —[l +chp[—$ﬂ]

Cé6 nghiém:

U, s€ dat t6i ngudng lat sau mot khodng thoi gian bang:

s-rem/ 28] rein[ 128

2

Tu dé, chu kY cia dao dong duge xdc dinh bai:

T, =2t=2RCIn[1+21§‘]

2

Néu chon:

. cla tu C tir ngudn thdng qua dién tro hoi ti€p R trong cédc khoang

15.7)

(15.8)

(15.9)

(15.10)
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R, =R,

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

Tac 1a chu ky dao dong tao ra chi phy thudc cdc thomg s6 mach
ngoai R,, R, (mach héi ti€p duong) va R, C (mach hdi ti€p am) cdc hé
thirc 15.9 va 15.10 cho biét cdc tham s6 co ban nhat cua mach dao dong.

Khi cén thiét k€ cdc mach da hai c6 do dn dinh tdn s& cao hon va ¢é
kha nang diéu chinh tin s8 ra, ngudi ta sit dung mach phiic tap hon (vdi
mach cin c6 hai bo so sanh).

AN >
R D>
ANV Kl—=

-— R. D1
‘ O
o / - .

I AW

R4 I

Hinh 15.5. Mach dao déng da hai khéng déi xirng

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

U
A Ur
U]
Umax |- — — \ P _
/” ’/’
P4 ”
~~— . —— R )
~ > ~ > < -
\\ /, \L‘s._ ,/, S
— s — e+ — — ——

— T fee—— T2 —

Hinh 15.6. Gian d5 dang xung ra mach hinh 15.5 khi chon R' < R"

Sg d6 hinh 15.5 duge s dung véi dac diém tao ra su khong dsi xung
trong mach phéng (qua R*’, D,) va qua mach nap (qua R’, D) v4i R”” # R’
Khi d6:

108



'clzR'Clr{1+2R‘j (15.12)
R

2

1, =R"Cln[l+&} (15.13)
R

2

2R
Do dé: T:ti+12=C(R'+R")ln[1+ RIJ (15.14)

2

Nhur hinh 15.5 trén, bing cich thay ddi gia tri tuong quan giita R’ va
R’ ta s& thay déi duoc T, hodc 1, trong khi chu ky T dugc tinh:

T=1+1,
duoc giit nguyén khong déi.
Cic diot D,, D, c6 nhiém vu khod nhanh tuong tng khi nhdnh kia

lam viéc hodc nguoc lai.

15.3. PHAM VI UNG DUNG

Cic mach dao dong da hai ty dao dong dugce st dung dé tao ra cdc
day xung vuéng.

CAU HOI VA BAI TAP

1. Hay v& mach di¢n va phan tich qué trinh tao xung & ddu ra cia mach
dao dong da hai.

1~

. Néu diéu kién thuc hién dao dong da hai.

3. Ching minh cong thitc tinh tdn s6 mach dao dong da hai tu dao dong.
Tén s6 ra cua mach dao dong da hai phu thudc vao nhitng tham s6 nao
cua mach dién?

4. Phan tich nhitng uu diém ctia mach dao dong da hai st dung IC so véi

mach dao dong da hai sir dung tranzito.

5. Hay n¢u nhifng tng dung clia mach dao déng da hai trong thyc t&.

9 Ki THUAT MACH DIEN TU 1 109



Bai 16
MACH DRO PONG NGHET (BLOCKING)

16.1. KHAI NIEM VE MACH DAO DPONG NGHET

- Pac diém:

Dao dong nghet la mét mach dao doéng tao xung cé d6 rong xung
hep, suon xung déc va bién do xung 16n.

~ D6 rong xung ra clia mach dao dong nghet vio khodng: 107" +107%s

— C4u tric mach dao dong nghet (hinh 16.1) 1a mdt mach khuéch dai
c6 héi tiép duong sau, théng qua bién dp xung ding 151 sit khong bio hoa
hoac 13i ferit c6 dac tinh tir tré vuong géc.

16.2. CHE DO LAM VIEC CUA MACH DAO DONG NGHET

Tuong tu nhu cdc loai dao dong xung khac, mach dao dong nghet c6
thé 1am viéc & cdc ché do sau:

— Ché& d6 tu dao dong;

— Ché do doi:

— Ché d6 déng bo;

— Ch¢& d6 chia tin.

Trong phan sau ta s& khao sat mach dao déng nghet cuc phat chung
st dung tranzito ludng cuc (BJT).

16.3. MACH DAO BONG NGHET CUC PHAT CHUNG

16.3.1. So dd mach dién

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

|_§+

D>

R

Hinh 16.1. Mach dao dong nghet (Blocking)
16.3.2. Tac dung linh kién
Tu C va dién trd R: Han ch& dong dién [
(dién tr& R tao dong phdng dién cho tu C khi tranzito T khod).
Diét D,: Loai xung cuc tinh am trén tai sinh ra khi tranzito chuyén tr
ch& do md sang khoa.
R,. D,: bao veé tranzito khoi bi qua ap.
Bién dp xung bao gém:
©, la cudn so cap bi¢n 4p;
4.0, 12 cdc cudn day thi cap.

Vdi cac hé o bién dp xung n, va n, duge xac dinh:

n, = —% (16.1)
Op

n, =2 (16.2)
wl

16.3.3. Nguyén ly lam viéc chia mach dao dong nghet

Qua trinh dao dong xung lién quan dén thoi gian md va duoc duy tri
& trang thdi bao hoa (nhd mach héi tiép duong) cua tranzito.

K&t thic qua trinh tao xung 1a ldc tranzito ra khoi trang thdi bao hoa
va chuyén déi dot bién vé trang thai tat (khod) nhd héi tiép duong.
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Gian do thoi gian minh hoa nguyén 1y hoat dong cia mach dao dong
nghct nhr hinh 16.2.

Uc
o4

—~

—
N
—
&)
—~
-~

-Ecc

-.—— — ——

o
N~

i
| |
| 1
I | |
A : —>
N_/ I%JQE | A
AT Rae
U1 0 | |
| -T | |
T /i N\ 1| Eecy |
0 | L\ [ ¥ty VA
Uc I 1 |
Cnap Cphc’mg
| P | |
L 1 |
0 S - I } >t
" | |
[Bbh
L/ ~ K |
0 ’T | \(r Vs t

Hinh 16.2. Gian d& thai gian mach dao déng nghet 16.1

+ Trong khoang thdi gian 0 < t < t,: T tat do dién 4p da nap trén tu
C: U> 0 > tu C phong dién qua mach theo dudng phéng:

0w, >C=>R=R;=-E_
Tai thai diém t,, U. = 0.

+ Trong khoang t, < t < t,, khi U, chuyén qua gi4 tri O xuAt hién qua
trinh dot bién Blocking thuin nhd héi ti€p duong qua o,,. dan téi tranzito
T bao hoa.

+ Trong khoang t, < t < t, tranzito T bio hoa sau, dién ap trén cudn
o, gin bang tri s6 E, d6 la giai doan tao dinh xung, ¢6 su tich lu§ nang
lugng tir trudng trong cdc cudn day cha bién 4p, tuong tng dién ap hoi
tiép qua o, la:

E
U,=—% (16.3)
Ny

Va dién dp trén cuodn tai o, la:
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E

U, = (16.4)

n,

Lic nay téc do thay déi dong colecto gidm nho nén sdc dién dong
cam dng trén o, va o, giam lam dong dién bazo I, giam theo, do dé

giam mitc bao hoa clia T ddng thoi tu C duge I, nap qua mach:
+ Ecc (dat) — ti€p gidp emitto — bazo > R - C — o, — + B (dit).
Lic d6, do I giam tdi tri s6 téi han:
IB = IB bav hoa — Ihﬂn\ lmil/B
xuat hién qué trinh hoi ti€p duong theo hudng nguge lai (con goi 1a qud
trinh Blocking ngugc).
Trong qua trinh nay, tranzito T thodt khoi trang thdi bao hoa nén:

I. giam dan dén I; gidm,... din dan dua tranzito T vé trang thdi khod
dong [.=0.

Tuy nhién, do qudn tinh ctia cudn day w, trén cuc gop (cuc C), lam
xuat hién suit dién déng tu cam chdng lai sy gidm dot ngot cha dong
dién, do d6 hinh thanh mot dién d4p am bién do 18n (qua gia tri nguén
Eqc): day 1a qua trinh giai phéng nang luong tir trudng da tich luy t
trude. Nho dong thuén tir chay qua mach D,R, lic nay cuén », cam ing
dién 4p am 1am di6t D, tat va tich mach tai khdi so d6. Sau d6 tu C phéng
dién, duy tri khod T cho tdi khi U= 0 s€ 1ap lai mét nhip lam viéc méi. ..

Do rong xung Blocking duge tinh:

B.R
=, -1, =(R Clhn—F—F~—= 16.5
t,=t,—t,=(R+r,) nﬂa(Rl‘rR) (16.5)

Trong d6: r, la dién trd vao cua tranzito T lic md;

R, =n’ R 12 tdi phan 4nh vé mach cuc colecto (mach so cip).

f3 1a h¢ s6 khuéch dai dong tinh cia T.

Thai gian hoi phuc t, + t; do thoi gian phdng dién cna tu quyét dinh

va dugc xéac dinh boi:

1
Lopn =1, -t,=CR, ln(l'*n—] > (16.6)
B
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Néu coi thoi gian tao sudn trudc va sudn sau cua xung la khong déng
ké. va bo qua thi chu k¥ xung duoc tinh bing:

T, =1, +1t,, (16.7)
Day xung tao ra cua dao dong nghet c6 tdn s6 la:
t - (16.8)
[x +tl\ph

Chii y: So d& Blocking c6 thé xay dung tir hai tranzito mic day — kéo
lam viéc v4i moét bién 4p xung bdo hoa tir, tao ra cdc xung vuoéng vt hiéu
suit nang luong cao va chat lugng tham s6 xung tot.

Ngoai ra, can luu ¥ 12 khi 1am viéc & ché do dong bo (thém dudng nét
dit trén hinh 16.1) cdn chon chu ky cla diay xung ddng bo T, nhd hon
chu ky cua T, ctia day xung do mach Blocking tao ra.

Néu & ché d6 chia tdn, thi can tuan theo cdc diéu kién:

T, >>T,
Va khi dé c6 day xung ddu ra chu ky lap la:
T =nT, (16.9)
Nhr hinh 16.3a va b véi n la hé so chia
Uy
A
T, 1T 1 T 1 1 1T 1 T 1 >t
1 1 : r
I I
y I N B |
11 ——.-I T( =4Tv I-r— |
I
H 1 H !-‘ t
o1 1 ]}’
N I ||
T i
It i
Us Loy i
I |
Lo |
|

| . 1

Hinh 16.3a. Gian d3 thai gian mach Blocking & ché& db chia tin T,> T,; T, = 4T,.
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[ Tx

|
Y

f !
Hinh 16.3b. Gian dé thdi gian mach Blocking & ché& dd chia tan
T,>>T,;T.=nT,véin=4
16.4. PHAM VI UNG DUNG

Mach dao déng nghet (Blocking) duogc sit dung dé tao xung trong
cdc mach 8n 4p xung hay tao xung cé bién do6 16n trong diéu khién he
thong s6.

g-Ecc
CAU HOI VA BAI TAP o leo
1. Trinh bay dac diém, c4u tric mach CWe | 3 | R
dao dong nghet. —i
2. Néu cac ch€ do lam viéc cua mach L-T}c
— bl
dao déng nghet. J \ T
3. Phan tich hoat déng mach hinh 16.1. Rci Use Uce
4. Phan tich hoat déng mach dao déng +Ecc
nghet mac cuc géc chung hinh 16.4. Hinh 16.4
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PHU LUC

BAI HUGNG DAN THUC HANH DIEN HINH

TEN BAI: MACH DAO DONG DA HAI

MUC TIEU CUA BAI

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

— Phan tich duoc ché do hoat déng cia mach dao dong;

~ Tinh todn va do kiém tra ditoc gid tri dién dp, dong dién tai cdc ciec
bazo, emito, colecto;

— Po dang xung, xdc dinh thong so ciia tin hiéu vao va ra;

— Reén luyén k¥ ndang ldp rap mach, khdo sat va rén luyén 1dac phong
cong nghiép ciing nhie dam bdo an toan, vé sinh lao déng.

PO DUNG VA TRANG THIET B] DAY HOC

Vat liéu linh kién cho mét nhéom:

TT Tén Thong s6 S6 lugng | Ghi chi
1 | Tranzito 25C828 2
2 |TuC, G 10 ~ 100uF 2
3 |biéntro R, R, 100 — 500Q2, 1/8W 2
4 | Diéntro R, R, 10kQ + 100k<2, 1/8W 2
5 | Diét phdt quang LED 2
6 | Day ndi ngudén DC 200mm 2
7 | Day ndi tin hiéu 1200mm 2
8 | Bo mach lap rdp 100 x 150mm 1

Dung cu va trang thiét bi:
— B6 ngudn moét chiéu diéu chinh duge.
— M4y phat tdn sé.
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— Mdy hi¢n séng 2 tia.

—Déng hd do dién van nang.

- Mdy chiéu projector va may vi
Hoc liéu:

— Gido 4n tich hop, dé cuong bai

tinh.

giang...

—Tai li¢u phét tay hudng dan thyc hién don nguyén hoc tap.

HINH THUC TO CHUC DAY HOC
~ Tap trung toan 19p hudng dan ban diu va 1am mau thuc hanh ngay

tai hién trudong, sau d6 cho hoc sinh hoat déong theo nhdém;

- Ddnh gia két qua hoc tap trong qua trinh hoat déng nhém,

1. ON PINH LGP HOC

Thoi gian: 5 phiit

Kié€m tra si s6, nhiac nhd mot s van dé lién quan téi an todn dién va

1. THUC HIEN BAI HOC

vé sinh noi hoc tap, lam viéc, déng thoi khich 1é tinh than ngudi hoc.

HOAT PONG DAY HOC
NOIDUNG HOATDPONG | HOATDONG |THOI
CuA CUA GIAN
GIAO VIEN SINH VIEN
Dan nhép .
(Goi mao, trao déi phuong phdp hoc,| Thuyét trinh; Nghe hiéu va
tao tém thé'tich cuc ciia nguoi hoc...). ghi chép nhiing
— Giéi thitu vé don nguyén hoc tap: y chinh. _
thoi gian, muc tiéu, noi dung chinh, | pam thoai goi Dam thoai cing 2
phuong phdp, phuong tién, tai liéu,| g |GV vé noi dung| phit
hoc liéu phuc vu hoc tap. va phuong phéap
hoc.

Gidi thiéu chu dé
(Gidi thiéu ndi dung chit dé cdn gidi
quyét: yéu cdu ky thudt, tiéu chuan
kién thiee ky ndng).
—Muc tieu bai hoc; — Thuyét trink |- Nghe, hiéu, ghi
— Diéu kién cho day va hoc. ndi dung chinh|chép nhiing noi| 38
Noi dung: 6 tinh chat khdi| dung chinh, céng phuit
~— Khii niém vé mach dao dong. niém, cong the, | thie, bai p vi du.
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— So d6 nguyén 1y mach dao dong.

| +Eec
R1 R2 R3 Ré
ct
cz
af — @

— Phan tich linh kién vi nguyén ly
hoat dong ciia mach dién.

— Quy trinh 13p rdp va khio sdt mach
dién:

+ Buée 1. Khao sdt mach dién.

+ Budce 2. Nhan linh kién ding tri s6.
+ Budc 3. Thiét k& mach lip rdp.

+ Budc 4. Lap mach.

+ Bude 5. Cap ngudn cho mach hoat
déng.

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

+ Budc 7. Thay déi cic théng s6 vé
tan s6 va chu ky, do réng xung.

+ Budc 8. Bdo cdo thic hanh.

(Trinh ti ngi dung cdc buoc ghi ré
trong tai lidgu phdt tay).

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

— Truc quan
hinh vé, so do,
vat liéu khi cu
dién.

— Pam thoai ¢6
tinh ch&t tdi
hién va goi ma
gildp sinh vién
nam noi dung.

- Giai dép thic
mac clla ngudi
hoc.

— Chia 1dp theo
cic nhém nho
thie hién cong
viéc.

- Gial  guyét
vin dé, tnh
huéng cé van dé
do GV dua ra
theo nhém hoic
lam viéc doc
lap.

Thic mic
nhing van dé,
ndt dung, vy
chura hiéu.

— Chuan bj cho
qua trinh khao
sat mach.

Gidi quyét vin dé

(Hiuong dan hoc sinh ren luyén dé
link thanh phat trién ndng lic trong
su phoi hop cua thay)

Khao sdt mach dao dong da hai theo
trinh tu cac budc da néu.

— Dam thoai i
hién kién thue.
— Thuyét trinh
nhdm giip hoc
nim duoc phuong
phap va trinh tu
gidi quyét cong
viéc.

— Lam maiu va
huéng din nhimg
thao tic khé phiic
tap cho ngudi hoc.
Gidi quyét
thic mic coha
nguoi hoe.

Khiao sit
mach dién theo
huéng dian va
trinh  tr  thie
hién cong viéc
trong tai liéu
phit tay.

- Nho su hé 1ro
tr GV dé giai
quyét nhimg vin
dé, noi dung, y
chua ro.

— Kiém tra van
héanh, ghi s6 licu
vdo bang, vé dang
song do duogc.

180
phut
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4 |Két thiie vin dé
— Kiém tra cong viéc cdc nhém thuc [— Tém tit, téng|— RA soat lai| 30

hién. k&t kién thic.  |ki&n thire, noi| phur
— So sianh, nhan xét vé két qua lam|— Nhan  xét dur}g, phuong
viéc ciia cdc nhém. dinh gid qua|phdp thuc hién

— Phan tich nhimg thao tic diing, |trinh hoat dong|tém luge nhimg
chua diing va nhiing 1 thudng gap|cla ngudi hoc. | ¥ chinh.

ciia cdc nhém trong qud trinh lam|— Biéu duong|— Kiém tra cong
viée. nhing c4 nhan, viec di 1am va
nhém lam viée bao cido két qU:i
tat, hieu qua. | dat duoc.

5 |Hudng ddn tu hoc — Phat 1ai lieu cho nguoi hoc,| 15
huéng din phuong phép, ndi dung | phiit
nghién ciu.

— Thong bio néi dung bai hoc
sau, yéu cdu ngudi hoc xem trude
tai liéu va chuin bi hoc liéu.

ITL. RUT KINH NGHIEM TO CHUC THUC HIEN

- Bai hoc cung cdp ddng, di kién thic cho ngudi hoc. Pon nguyén
b6 tri noéi dung, trinh tr theo bai hoc nén ngudi hoc tiép thu kién thic
cling nhu rén luyén ky nang t6t hon.

— Dua vao bai huéng dan thuc hanh dién hinh nay ta c6 thé chuin bi
va lam t6t nhitng bai thuc hanh khéc trong cudn sach.
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