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Chuong 3: KY THUAT XUNG VA MACH
TAO DAO PONG

3.3/ Mach dao dong da hai:
3.3.1- Khai niém:

Cac mach tao xung co ban nhat 1a cac mach tao
xung vuong, dugc goi chung 1a mach dao dong da haz.
Mach dao dOong da hai dua vao su nap va xa cua tu
dién két hop vo1 cac dac tinh chuyén mach cua
transistor.

C0 3 loai mach dao dong da hai:

- Dao dong da hai phi on.
- Dao dong da hai don on.
- Dao dong da hai ludng on.




3.3.2- Mach dao dong da hai phi on:
3.3.2.1) Mach phi 6n co ban:
* So d6 mach:
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THE FLIP FLOP CIRCUIT IN ACTION



- Mach gom 2 transistor Q, J
va Q, cing loai NPN doéng l 1 1 b
vai tro nhur khod dién tir K, 1 e 1 1 e ]
va K2' lej——:l ;1 —EQZ
-Cacdiéntro R , R, , Ry - ~
va R, c6 cung tri sO T
-C,vaC, la phan t tich trir néng luong, tao dao
dong thong gua qua trinh nap dén mot mirc dién ap
nao do roi xa.

* Nguyén 1y hoat dong:
- Gia sir Q; ngung dan, Q, dan bdo hoavatuy C, da

nap day tir lUc cap nguon. Thoi diém ndy dugc goi l1a
goc thoi glan.




- Q, ngung dan — V, tang ]
cao — ty C, nap dién qua

L. 1. 9 RC1Z Rb2 Rbl  Z Rc2
mo1 no1 BE cua Q, R c1 ]
- Sau khi xa diénxongdo ) . >, oz
Q2 dan, C, lainap dién qua | -
Rg,;. Khi tu nap dén gia tri T

I6n hon mirc nguéng Vg,
thi Q, bat dau dan.

- Khl Ql dan bdo hoa, tu C, xa dién phan cuc nguoc
mbi n6i BE cua Q, lam Q, tat

Qua trinh Xay ra rat nhanh va ct tiép tuc lap di lap lai
mot cach tuan hoan.



* Dang song: o :
T,= 0,7. ?Bl.CZ |; |;

T,=0,7.R,,.C, o

Chu ky dao dong:
T=T,+T,
=0 7(RBl C,+Rg, Cl)

Rg; = Rg, = Rg

C,=C,=C

—T =14R,.C
1

f =

14.R,.C




Vi du: Thiét ké mach da hai phi on theo cac thong so6
k¥ thuat sau V.. = 12V, |, = 10mA, B=100, tan s6
dao dong £ =1000Hz.




3.3.2.2) Mach phi 6n thay d6i tan so:
* So 36 mach:

Q2




- Bién trd VR la dién trd phan cuc

chung cho 2 cuc cua 2 transistor

- Khi diéu chinh bién tr& VR thi trj

30 Ry, va R, thay d6i trong khoang: i
R =R+ VR, Rpimin =Ry )t
R =R+ VR, Rpynin =R, ¢

Rcl

Blmax

B2max

MWV
MWV
Y,
(@)
N

Q2

Vi du: Xac dinh gi4 tr1 cua bién tréd VR dé mach phi on trén

thiét ké trong tan s6 diéu chinh duge tir f .= 500Hz — f__

min

= 1500Hz. Biét ring C, = C, = C = 0,018uF



3.3.2.3) Mach dao dong tich thoat:
* So dd mach:

m/'}

3 / Vo = +Vcc
.




- Khi op-amp & trang thai

bdo hoa duong: V,=+ V.
RZ

R, + R,

V7' =4V X

- Khi op-amp chuyén sang
trang thai bao hoa am :
RZ

V™ =-V..x
“ R, +R,

N

C =

w

Vo= +Vece

Mach tro vé o1a thuyét ban dau va 1ap di 1ap la1 mot

cach tuan hoan.



* Dang song:
V

4 V 1a dién ap trén tu C
VA Ié
/\ /\ ¢ Khi ty nap V" tang dén khi
v. \/ \ V- >V/* thi op-amp d6i trang thai.
V* 1a dién ap trén cau phan the
V.
A R, R,
VA
Jt V, chinh la trang thai cua op-amp.
V, L R
V, =+V_. X 2
Vep R, + R,




3.3.3- Mach dao dong da hai don on:
3.3.3.1) Mach don 6n dung transistor:
* So dd mach:
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- Mach dugc thiét ké & ché do xac ge
lap la Q, ngat, Q, dan bao hoa
- Khi ¢6 xung kich vao cuc B;: Q,

doi trang thai tir ngat sang dan bio I > < ]
\ ~ 3°A A Ql:l_ 1 1 _KQZ

Rcl
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—WN—T
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hoa, tu C xa di€én phan cuc nguoc
moi ndi BE cua Q, l1am Q, ngat. 1 1
Kh1 do: V., ~VCC , dién 4 ap nay qua vio——4 N\

Rg, lam cho Q, tiép tuc dan bio S R
hoa.

- Khi tu C xa dién xong thi tu la1 nap va Q, lai bat
dau dan Khi Q, dan — V s glam lam Q, ngat. Mach
trd vé ché do xac lap 1a Q, ngat, Q, dan bao hoa.



* Dang song:

T

| xung kich r




3.3.3.2) Mach don 6n dung op-amp:

* So do mach:

J
DiC:': |

Vo =-Vcc



- G1a sur op-amp dang O trang thai R
bdo hoaamnén V,=-V_.
o R “
Lucnay V* = -V.. x —2 ] >
CcC Rl n R2 J | Vo="-Vce
Va V' =V, =V, A o= 7 SR
- Khi co xung kich: V* >V nén - ' 1§R2
Oop-amp chuyén sang trang thai | 4
bdo hoaduongvaV,=+V... ., P =

Din
- Ltc nay D bi phan cuc nguoc nén ngung dan, tu C
nap dién nén V- ting cho dén khi V- >V* thi op-amp
doi sang trang thai bdo hoa 4m va Vi=-V.
Mach tro vé trang thai xac lap.



*~ Dang song:

V. T
N__ t
| ) Xung kich >
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/ \ [
0.7v %Thp‘: >
V
A
+Vcc
>

CcC




3.3.4- Mach dao dong da hai ludng on:
3.3.4.1) Mach ludng 6n co ban:
* So do mach:

Vcc

é Rc1 Rc2§

R2 R1
Ve c2

VB1 VB2
T1 T2
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-Giasu T, dan manh hon: ICl Voo

tang — Vc1 glam — Vg, glam f

— T, dan yéu. S Ref Re2g
R2

- Khi T, dan yéu — V., ting
— Vg, ting — T, dan manh
hon nita tién dén bio hoa va
lic d6 T, s& ngung dan. Day 1a
mot trang thai cua mach VBB

- Nguoc lai, néu T, dan manh hon va 1y luan tuong
tu thi T, s€ tién dén trang thai bao hoa va T, ngung
dan. Pay la trang thai thr 2 cia mach



3.3.4.2) Mach kich mot bén:
* So d6 mach:

VCC

Rc2




- Gia st T, dan béo hoa, T, v%c
ngung dan

Rc1 Rc2
R2 R1

- Khi ngd vao nhan xung
vuong, qua mach vi phan RC

tao ra hai xung nhon duong va
~ | RB1 <RB2 |
am. = !D§ § =

C

T1 ° T2

. , Vi |_
+ Kh1 CO Xung nhon duong A _l_\_I_I_O_| tr oo
thi diode phan cuc ngugc nén
ngung dan: mach giit nguyén =

trang thai

+ Khi ¢0 xung nhon am thi diode phan cuc thuan: Vg,
glam — T, ngung dan — Ve, tang — Vi, tang — T,
dan manh tlen dén bao hoa.



Két Luan: mach da chuyén tir trang thai T, dan bio
hoa, T, ngung dan sang trang thai T, ngung dan, T,
bdo hoa. Néu mudn mach tré lai trang thai ct thi cho
xung vudng tiép theo qua mach vi phan va diode vao
cuc B, .




* Dang song:
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3.3.4.3) Mach kich dém:
* So d6 mach:

1k8 1k8
18k 18k
T1 ° ° T2
47K 47K
10k 10k
L. 4 % W2
C1 -6V C2
o —| |—e )




- Gia st T, dan bédo
hoa, T, ngung dan
V. V., =02V
V =V, =11V

- Khi ¢6 xung ngo vao g,
thi 2 tu C, va C, s€ c0
Xung nhon duong Vva
Xung nhon am tai hai *
diém A va B.

- Tai thoi diém c6 xung nhon duong ca 2 diode déu
phan cuc nghich nén khong c6 tac dung vd1 mach flip
flop.



- Tai thoi diém cd xung
nhon am thi 2 diém A va
B s& c6 2 mirc bién doi
khac nhau.

+ Do V, = 0,2V nén khi
c6 xung nhon am thi xung i
am sé lam giam dién thé
V, va diode D, dugc phan
cuc thuin. DPiéu nay s&
lam doi trang thai T, tur
bdo hoa sang ngung dan
va doi trang thai tu
ngung dan sang bdo hoa
cua T,

p




+ Luc do, do V; = 11V
rat cao SO vdi xung am
nén khi c6 xung nhon am
thi dién dp V van & mirc
duong cao nén D, van bi
phan cuc ngugc va Xxung S0
am khong c6 tac dung d6i |
voi T,

- Khi ¢ xung vuéng tht 2 dén ngd vao thi lan nay
xung nhon 4m chi c6 tac dung doi véi T, la dang bao
hoa sang ngung dan nén mach flip flop trd vé trang
thai ct.



Nhu vay, tmg véi moi
xung vudng ¢ ngod vao thi
mach flip flop doi trang
thai 1 1an nén ngudi ta goi S
1a mach kich dém.




