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Khai niem hol tiep
- Mach Hoi tlep la mach mac tir ngé
mot phan ngo ra ve lai ngo vao.

- Co hai loai hoi tiep:
< Hoi tiep am lam:
- giam do lo’i toan mach, .
- cai thién mach ve tong tré vao, ra,
- Gia tang bang thong va
- on dinh t6t hon.
< Hoi tiep dwong lam:

- tang do lgri,va do do dé lam hw mach_nén
it st dung, chi dwoc dung khi can thiét
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A. Dao dong song sin
. |.Nguyén tac- Chuan ctr Barkhausen
 Khuéch dai hoi tiép am

V-'-n \ VG ot
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- Khuéch dai hoi tiep am
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 Ta co so do hoi tiep dwong:

Vs + Vi Vo
s
+
F :
:Vo_ Vo — AV| AVI
A
Vs V| VF V| FVO V| AFV|
_ A
A ~ AT A

1 FA
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Chuan cr Barkhausen

« CoOng thure hoi tiép dwong cho ta thay néu cé
diéu kién sao cho do lo vong AF =12 A > = ;
diéu nay cho thay muon cé v, =  thi tin hiéu
vao phai bang khéng v,= 0 hay mach khong co
tin hieu vao.

* Mach khong co tin hieu vao ma van co tin hiéu

ra dwoc goi ld mach dao dong va dwoc biéu dién
nhw sau:

Vo

ccccccccccccccccc
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Tom lai:

Mach dao déng phai thoa 2 diéu kién sau:
= Mach héi tiép dwong
= Chuan c& Barkhausen

AF — 1

0°hay360°

hay pha cla dd lgi vong AF bang 0° ( hay 360°)
va modun bang don vi (AF = 1) .
Co 2 trwong hop sau:

0

(v

[N

A Ay NV

,7

F

y :-A/

=360

—o\v #vlso+180 7180
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Xét theo tan s6 hoat ddng c6 hai loai mach dao
dong can ban sau:

X Mach dao dong RC, hoat dong & tan so
thap f<1 MHz (dao dong ha tan):

- Mach dao dong dich pha

- Mach dao déng cau Wien

- Mach dao dong mach locchw T, cho T
kép

X Mach dao dong LC, hoat dong & tan so

cao f> 1 MHz ( dao déng cao tan):

- Mach dao déng diéu hwéng

- Macdh dao déng Colpitts

- Mach dao dong Hartley

- Mach dao dong thach anh
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Il. Mach dao déng RC ( tan so6 thap < 1MHz)
1. Mach dao dong dich pha RC

a. Dung Op.amp. BF
A=A, =-RJR
Tin hiéu ra ngwoc pha B ”_Ii_ii‘ip e
( 180°)véi tin hiéu vao > o
phai chon 3 té bao RC con =
I

dé c6 ngwoc pha1lan  “Hl— ¢
nira gitra V. va Vo . LIRS
= Phan giai mach cho:

ccccccccccccccccc
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- Pieu kién dao déng khi cho :
> pha=0- phan ao=0 - u?+6=0-> u2=-6

thay tri so RC vao:
2 = 1 :—6:> 1 :6:> wZ: 1 —

1
0 foz
0’ R’ 0o’ Rc’ 6RC 2TRC A6

> do lgi tai tan s6 dao dong fo phan o bang 0 con lai
phan thwc F bang:

_ 1 _ 1 _ 1
I:— == — ———— J—

Mitkhdc: °Y > 6 1 =9
AF=12A=1/F=-29 2> Av =-29=-R./R 2> R- =29 R
Chon R; 14 bién tré cé tri R. > 29R va diéu chinh dé cé

hinh sin dep khong bi sai dang (méo dang).
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b.Mach dao dong dich pha dung FET
Do FET cé tong tré va

T + VDD
I&n,nén cach phan gic
cho két qua nhw & f RD wo
mach dao déng dung Co T
I
Op.amp: al | EI'J
=] HE:
1 §R5 ~T™ C=
f - na
27RC b ¥ YR
B ] I |_ I |_ |1
Ay — 29 . %R B

ccccccccccccccccc
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c. Mach dao déng RC dung Transistor noi:

'i + oo
=R § fp_-: o
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* Mach twong dwong: Chon R+ h =R

C C :
A
+ o
hieib + P R wf 0
| o +
T
hie
.—E‘.— i T i £ '::
—-
 Két qua phan giai: - 1

o

2”Rc\/6+4 R</R

h,> 44,60 45

ccccccccccccccccc
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voltage amplifier

L oain = A, L A\ﬁ — 1

| C |
| 1AM (1)
| i W | R(B—ziv}—j‘ R C —— ‘:O
: C R Feedback : \ ﬂi] /
: i — ni.::tu'r“-rL l
e e i e i -
R(3-4)=0
Figure 9.70 Typical linear oscillator. '
R(1/ joC)
B(f)= V, _ R+(1/joC) AW:!’H =3
Ve p. L R(1/ joC)
joC R+(1/joC) ) l
ORC———=0
Al | 3 0.
5(f)= R(1/ joC)
" R'+3R/joC-1/0°C’
R :
o R J=—
pLf) RC

" 3R+ j(@RC -1/ aC)
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2. Mach dao déng cau Wien
« So’ d0 mach dung Op.amp.
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« Mach c6 dd khuéch dai va thira sb hoi tiép:
A =1+ (R./R)

F=2,1(2,+2Z,)= 1{1+(Z,/Z,)}
Vo _ _ )
7,” R =R 1t |
joc, j9R.C, )
1 _ : 1 . _
= __ + chz__1+ Ja)cz = z7," —
Z 17 J¥R,C,
F = = 1
( A
l+ R1|1+ / Rz J 1+| R1(1+ 1 \1_‘_ W
1) + 0 j
\ITRGITIER.C, LRZL JwRCJ
_ _ 1
A Yoo
1+ l-l- Ja) +R2C2| L1+1+C2J+J‘|COR102—
Ja)Rlcl RlClj R2 Cl \
N _ 1
Suy ra JRiR.C,C,

CuuDuongThanCong.com
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ta co6 két qua

1

2”\/R1R2Clcz
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néu c6 thém diéu kien R, = R,, C, =C, ta
dwoc:

R
|
Vx

T>\\\\ |
;>////

.
I

[
I
Gpo +—HEAn L
ri _]{C R _1%s
I I
[ jrun L B~

O Ve


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ta c6 ket qua:

1
@ = — | f -
RC ; 27T RC

1 1
F — — — Ay = —

3 -

— .+ RF > — >
A v 1 3 R~ 2R,

R

Chon R_la mét bién tré cé tri I&n hon 2 R, dé
mach dao d()ng, va sau do dic‘“e’u chinh R: cho tin
hiéu hinh sin tot ( khéng bi bien dang).
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I( Wy Ry=Rg=R =158 k02

€y =Cy =C =0.01 uF

3|
/I

Figure 9.74 An example of a Wien-bridge oscillator designed
on the basis of Example 9.12.

CuuDuongThanCong.com

tt,

1y

(Vi

i {ms)

Figure 9.75 Output voltage of the oscillator in Figure 9.74.
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i}

/I

g

Replaces R,

4

o

11kQ

Ry

*—N\—o

D,

\
R,fwm D,

Figure 9.77 Modification of the circuit of the Wien-bridge
oscillator. The diodes and the resistor R, limit the amplitude of
the output signal. In this way 1s avoided its clipping.

CuuDuongThanCong.com

il

Ry=Ry=158 k2
C4=Cy=001 uF
Ny, Ny IN14R
Xy pA741

¢, (V)

ra

rims)

-2
- 10 15 20

Figure 9.78 Output voltage of the oscillator of Figure 9.77.
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Mach dao dong cau Wien dung transistor noi
Chirng minh tuong ty cho: I b Tec

1:V0: Rcl% %RCE

T

F v
F I)Dl I]E:Ii
R, ., C R1R ,C.C,2 " 1 lT
1_|_ 2_|_. 1 2 1 2

17 J 1 | e 1
R, C, R ,C, %RE
Il _I_I:l
1 = T
f o= .
2”\/R1chlcz vE
CE:':RE
A= —-g+R:Co :
F R, C; =

f,=1/2IIRC va A =3 nhu trén.
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I1l. Mach dao ddng LC ghép 3 diém

1. Nguyén tac: Op—A{
I::VF: Z — 1 ;/ T —-O
Vo z:tz. 1Y7./z, _!__ Vo
—_ Z3
Z,+2Z,+7Z,=0(1)> f, -
Suy ra: H
Zl+Z3:'ZZ (2) VE -
Zz1
Vay:
—
— _ Za
F
Z 2 (3)
_ 1 _ Z 2 _ _ X2
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Tw (2) va (3) suyra X2/X1>0 (do Av<0) hay:
» Z, Z, cung loai Z; khac loai linh kién

C,, C,valL; dao dong Colpitts

L,, L, va C;dao dong Hartley

véi mach dao dong Colpitts ta co:

X1 X, X, 07
1 + 1 + @ —O:>a) = 1

— — ] L s

1“c, 17 c, CrLs
_ P, _ 1 _ C.C,
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e VvOI mach dao dong Hartley
twong tw ta co:

X, X, X, 0

1 1
e
j“ c Cilr
fo— 7z'_ ) L+ L:TL, 2M
2 27 AJC 5L

Céc mach dao dong LC hoat déng & tan s6 cao (
cao tan ).
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DNan dana C.olnitte-

'I+v.:.:
P
];!_J_; ':i'zl
e 1 1
——t |: =
1:!.2§
g =t oo p— - -

N .
( )

_JL 1 + 1 J+JQ)L3—O:>Q)§: 1 — fo

?c., %c, L,C .

(
_ 5 _Z,_ C 1 _ 1

Ay  dMy=x ﬁ_hfe 1; L
Z 1 C. Cr Ca
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 Dao dong Colpitts dung FET
T - ves

NJFEFE T

REC
C
|
|

T | | T
.3
_ 1
fO
.
_ C
gmrd_ﬂ =
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 Dao dong Hartley
dung transistor:

ccccccccccccccccc

B

o
|

Bz
Cc
g
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Dao dong Hartley dung

f — Co o
0 272. L-C __H _..I NJIFET
B k= | ps
_ Lo T
g .rqa —
L, I#
L1l LZ
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3.Dao déng thach anh ( Quartz)

a. Cau truc thach anh
f,=2750/a (mm) S

a bé day lat cat
Mach dién twong duwong J_ cp

XTal ‘ { l

0

| |
|
| |
I

Q

fOS_

C6 cong hwdng ndi tiép va cong ¢ = 1
hwdng song song: T 27 \JL.C.
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 Mach dao dong
thach anh cho tan
so dao dong chinh
xac ghi trén vo linh
kién.

- Dao ddéng noi tiép va
dao dong song song

Mach cong hwong
song song dung
transistor

o
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Mach dao déng néi tiép

+ Voo
0V
. Etal RFC O
1111 |
1 1 _'::'
a 1k l [| + ._I | o
' ' EHSEBE
—— LCc
20pF
- — Cl1
520 EDPFPE ——CE
01.qF
>

1
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- Mach dao déng CLAPP cai tien

'::'+1LF-:-:
& Z0W
bPE
FE0k
s
| ez L -
1z0pF =
— Atal I il T
0. 001uaF vo
- | CE PE
== LYW T 2zopF Z00
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« Mach dao dong Pierce

+ o
T
P =
PrE Z_ =k
d SOk [ 1
s —il
1 e
]
——
—L—
i a=al
- il ~ T
cC1l | 1 00kH =
O_ O0O=Z510F 71— _I_'S':“:'I:'F

T
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ng dung ctia mach dao dong hinh sin

= Dao dong ha tan: may phat song sin trong
h‘oc tap va nghién cwu, trong lanh viec am
tan, ...

= Dao dong cao tan: May phat - thu song,
diéu ché bié,n do QAI\/I), diéu ché tan sb
(FM), hé thong vién thong ...

Ngoai ra, cac mach dao dong hinh sin con
dwoc st dung trong cac lanh vuwe khac ...
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V. Dao dong da hal

* Mach dao dong da hai la mach dao dong tao
séng vudng. Mach cd cau hinh:

- Mach héi tiép dwong ghép RC gilra 2 tang
- Cac tang la mach giao hoan ( transistor, FET

hoadc IC) dé cé xung vuéng..
-1 /83 -z
0
%‘l j{ﬂz
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» Phan tich thanh phan séng vudng:

f, tan sO co ban

SAng vudng la tdng cdng cac thanh phan séng
sin c6 tan s6 co ban f; va cac thanh phan tan
sO hoa tan ( hai ) 2f,,3f,,4f,,5f,....
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1. Dao ddéng da hai phi 6n ( mach khdéng trang
thai bén)
‘I Voo

i
REl§ Rel
% EBZ % ppz

Cl Ce
— — Hul | nz
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e Mach thuc té ( thwong swr
dung ) dwoc vé lai:

a.Cach hoat dong
Do Rc2 < Rel - Q2 dan trwérce T
Q2 dan: V.. giam te V.- 2> "

V.eopn = 0,2V =0V ;
> chuyén doi dot ngot lam BEL
phia trai C, giam nhanh dén 1]y G2 B
—Vce 2Vgg=-Vee 2 Q1
ngwng dan. ‘.
Q1 ngwng > V,2Vce D Vee,
cang dwong =1 Q2 cang dan il 07
b&o hoa. 0ff
Ta co6 trang thai thir 1 :

Q2 dan : Q =V g,,,= 0,2V
Q1 ngwng : /Q=VCC

ccccccccccccccccc
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Tiép dé, C, lai nap dién qua R, den dién thé +
Vcc , nhwng khi V-, dat 0,6V thi Q1 dan .

Khi Q1 dan, ly luan twong tw nhw trén vé&i tu
C2 bi giam nhanh dén — Vcc & Q2 ngwng =

Ve, cang dwong = cang lam Q1 cang dan va
Q2 cang ngwng .
Tacd trang thai thw 2:

Q1 dan: /Q = VCE1bh = 0,2V
Q2 ngwng : Q=VCE 2 =Vcc

Tiép do C, lai nap dién = V-, = 0,6V > Q2 dan
lai 2 Q1 ngwng : chu trinh méi tai lap...mot

cach tw dong.
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« Dang sdng ¢ cac cuwc cua transistor :
Vcc —ve2 (—
<
Vcebh R..C.

I
VgE1 toev T1

| t
o |/
-Vee - RB1C1
VCEL , i |
VcCcC [ --mmmmmm e e r"_'“
| N |i
: Rcl1C?2 : {
0 : l
VBE?2 | |
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 Chu ky dao dong

-Tu C, nap tr -Vcc 2 + Veec nhung dén 0,6V thi
ngwng nap, hay khoang dién thé nap la O- ( Vcce)
= 72(2Vcce) ing voi thoi gian la ( xem dwong
cong nap/xa phd quat & sau):

T, =0,693R;,C, =0,7Rg,C,
- Tu C, cling nap trong thoi gian:
T, =0,693R;,C, = 0,7Rg,C,
Chu ky dao dong :
T=T1+T2=0,7(Rp;C; +Rp,Cy,
Tan s6 dao dong:
f=1/T
Dé cb xung vuodng doi xirng chon :Rg;=Rg,=Rg.
C,=C.=C>T=14R;C 2 1=0,7/ RgC.
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Puwdng cong nap xa pho quat
» La dwong biéu dién tu nap v (t) = V(1-e_) va xa

100%V
S o

SOV eommeemmemsmemmeomsememes e :

70%V Vc nap
60% V- - N\ o l

50%V |
40%V T T T
30%V ’

200/0\—/ :
10%M--- : |

——————————————————————————————————
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Hoac tinh ttr biéu thirc tu nap tir -Vec dén +Vec:
vc(t) = 2Vcece ( 1-eRBICT)

tait=T, c6 Vz:,=0,6V lam Q, dan va:

Vc(T,)=Vcec=2Vcc(1-e THVRBICT) hay:
1/2:1_e-T1/RB].C1 9
T.=Ry,C,In(2)=0,693Ry,C,
Twong tw voi C, nap, ta co: T,=0,693R;,C,
Chu ky daodong T :

T=T1+T2=0,693(Ry,C,+ Ry,C.,)
T=0,7 (Rg,C;+ Rg,C))

tan so dao déng : f=1/T


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

» Tinh theo dién thé Vg,
Ta co.
Vgei=Vece - 1;Rg; (1)
(1) = Iy €Rg1 5 (2)
VoI,
lim = (VCC = Vg1 (0+)) / Rgy=
= (Vcc = Vo) Rg= 2Vec /I Rg;  (3)
thay (3) vao (2) cho:
i,(t) = (2Vcc/ Rg,) e/RBICL (4)
thay (4) vao (1) dworc:
Vee(t) = Vee — (2Vcece) e/RBICL =
~=Vcce(l-2etRBICLy (5)
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Khit=T, 2 Vgg, =0,7 lam Q, dan cho:
Vgea(T1) = 0,7V =Vee(1-2e-TH RBICT)
=Vcc - 2Vcce -1/ RBICI

Vce — 0.7V = 2Vcce -T1/RBIC1
lay logarit 2 vé cho:

_ ( 2V cc \:
T 1 R31C1InL - J_RBlclln 2
Vce 0,7
~ 0,693R ;,C

Do d6i xtrng ta co:
T ,~ 0,693R,,C,

Chu ky dao dong
T=T,+T,=0,693 (Rg,C, + Re,C, )
Tansbdaodéong: f=1/T
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Néu cé Ry, =Ry, =Rgva C, =C, =C cho:
T=0,693(2RzC)=1,386 RzC =1,4R;C

Chuy:

» Can mac thém cong dao ( NOT) & ngé ra Q
de co6 xung that vuong.

* Dao dong da hai dung lam may phat xung
vuong , q\ach den nhap nhay, den bao , mach
thb,i rl.....‘:.. mleald wnrran Alaals

LT
'IE — STy
-

P =

PE1
PE= =Z0

Rclézzu égak s Sl %
1
g ﬁz I -1
1] 10wuF

DlFI 10nF I%DE

—1 I
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1k 477k A7k 1k
&l 1.55nF
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+ Mach dao dong da hai dung cong NAND

Céng NAND TTL(7400
B U CE
D o
Bl

=

T=1,1(R,C,+R,C,)
Voi R,=R,=R va C,=C,=C
T =2,2( R+P)C o
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Cach tinh chu ky va tan s6 dao ddng

* Khi ngo ra Q=1,tu C1 nap dién tw 0,2V=0V dén
Vce véi théi hang R1C1, nhwng khi dén tri
2/3(Vcce) thi IC, chuyen trang thai,nén ta co:

vc(t)=Vcc(l -e )
tai t =T, cho vc(T,) = 2/3(Vcc)=Vee(le )
hay:

(1)
T,- 7T |nL;J=2'1|n 3 1,17 T1,1R.C,
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» Twong tw véi C, nap 1am IC , chuyén mach:
T,=1,1R,C,
Chu ky dao dong:
T=T,+T,=1,1( R,C,+ R,C,)
Va tan so6 dao déng:
f=21/T
Néu chon R1=R;=R va C, = C,=C cho séng
vuong doi xirng:
T=22RC 2f=0,45/RC
Chu y: Cé thé giai bang dwérng cong nap/xa
cua tu dién C.
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 Tinh chu ky:
IC TTL c6 dién thé chuyén trang thai bang 1/3 (Vcc)
hay (5/3)V = 1,67V. > dién thé V, :
Vo () = Vo — Voo™ 2,4V = Vo
Voo = Vi_ (Vi = V)) et/RC, =
= 2,4V-(2,4V - 0,2) et/RC,=2,4V-2 et/RC,.
Tai t = T1 ,c6ng 2 chuyén trang thai khi dat 1,67V:
Vi, (T1) =1,67V =24V -22.e TH/RE, S
1,67V -2,4V=-0,73=-2,2. e TL/RC >
T1=R2C21In(2,2/0,73)=1,1 R2C2
Twong tw khi Q1 dan , Q2 ngwng C1 nap dién cho ta:
T2=1,1R1C1
Chu ky daodong T :
T=T1+T2=1,1( R1C1 + R2C2)
chonR1=R2=RvaC1=C2=C cho:
T=22RC>f=0,45/RC
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- Dung cong NOR

T T+ T T+
B
Bl

- 4 <

i

i

Cach ly luan twong tw nhuw trén
 Sir dung CMOS do c6 dién thé chuyén bang 1/ 2 (
VDD) nén chu ky tinh dwoc ( véi mach doi xirng):
T,=T2=RCIn(2) = 0,693RC
T=T,+T,=1,4 RC
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 Dao déng phi 6n dung cong NOT CMOS
Cach hoat dong: 4043

f !

- Gia st luc dau A = 1,
Q=0vaQ=1->
C nap dién twr ngo ra |
cong1quaR > )
B tdng dan va khi B = 1 U Dt
lam cbng 2 chuyén trang thai > Q = 0va /Q =1,
> C xa dién qua R va cdng 2 dang dan > A =1

- Khi A=1 taly ludn nhwr trén Q=1va/Q=0 ...
chu ky moi tai lap.

Ta c6 dang song vuéng ¢ Q va /Q va nguoc pha .
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* Tinh chu ky dao dong:
Do dién thé chuyén ciia CMOS bang

2 (Vpp) Nén thay vao cong thirc da tinh ¢ IC
TTL ta dworc:

- Khi C nap dién:

Vi = (1/3)Vpp; Vi =(2/3) Vpp

Vi = (2) Vpp
thay vao co:
Ve(T,) =(1/2) Vipp
Ve(T,)=(2/3)Vpp — [(2/3)Vpp — (1/3)Vpp] € TH/RES
(1/2) — (2/3) = -(1/3) e “TL/RC>(1/6) = (1/3)e -TL/RC
- T,=RCIn(2)=0,7/RC (1)
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* Dang song:

VC

72 Vpp

4

VDD

v

v

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

-Khi tu C xa:
Vc(t) = (2/3)etRC
tai t=T, : Vc(T2) = (1/3)Vpp=(2/3) e T,/RC>
T,=RCIn(2)=0,693 RC=0,7RC
Vay chu ky dao déng ciia mach bang:
T=T,+T,=1,4RC
f=1/T=0,7/RC
Cha y: Do CMOS c6 diod bao vé dé chong lai
xung nhiéu @ ngd vao nén dang song ra hoi bi
cong O goc (do clamping diod), dé cai thién phai
rap thém dién tré R, = 10 R - dang sbng ra
vudng hon va c6 chu trinh dinh dang 50%.
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 Dao dong thach anh ( Quart oscillator)

Cho tan s6 dao ddng 6n dinh hon, tao xung clock
E1l0

F4L504d
Euffer -

clicls =20
FdLS04
W\_l Buffer - -
ot S
O_2Ol1waF
il
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= Dao dong thach anh

LT B e
S

T

J rr=
PEYCO =

T L

_| TITIO =

P 1.
A al=x

_I_ — 1

:I:EEI:'F ‘ = == F
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1. Da hai don 6n ( monostable M/V)

= La mach ludn cé 1 trang thai bén va chi chuyén
trang thai khi co xung kich vao, nhwng sau do
lai tr& vé trang thai 6n dinh co hiru .

= Xung don ngo ra co6 do rong Ion hon do rong
xung Kich.

| DPa hai don 6n dinh

Vi H VO

xung kich Xung ra
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Pa hai do'n on dung transistor

= Mach twong tw nhw mach dao déng da hai do'n 6n nhwng

transistor Q1 c6 cach rap khac dé luén ngwng:

_ R' _ _ + Voo

Vees T —— - Ves Ve "0
Re:1 R

|
= Q1 luén ngwng, peld - RoZ
Q2 luén dan : J— P
Veeapn= 0,2V HDE
Ot
—

_ ql
Vel = VCC. Off
= Khi cé xung kich Vp >0,6V du l6

s RE1"
-2 Q1 dan - Q2 ngwng-> L

nhwng sau d6 do tu nap qua - te

Rg, va Q1 > Q2 dén lai> sy woen®

Q1 lai ngwng: Mach lai tré vé s

trang thai co’ hiru ban dau
va gitr nguyén trang thai doé
cho dén khi cé xung kich méi.
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 Dang song:
Vp A

()
]

v

—

V g2 !
0) i >t
-Vcc
Ve !

K

v

:u—tW—>: t

P rong xung bang tw = 0,'7RBC =0,7RC

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Pa hai don 6n dung cong logic

« Mach dung cong NAND
o
+__ )o—L—-::-
i 0

L -
|
I
> Binh thwong A =1 B =0, tu khédng nap va céng >

A
Q=1

Wi
> Khi cho xung am kich vao A = 0 > B =1 tu chuyén
nhanh 2D=1->Q=0,

Saudotunap=>D=0->0Q=1
dong th&i lam ngd vao cong N1 Ién cao >
B =0 © Q=1 :mach tr& veé trang thai bén co’ hiru

|||— ey 1
o

gThanCong.com https://fb.com/tailieudientucntt
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« Pa hai don 6n dung cong NOR

Khi binh thwong A=0 - B =1 - tu khong nap D=1 >
Q = 0: ngd ra & thap ( trang thai ben co’ hiru)

Khi cho xung kich dwong A=1-> B =0, C chuyén
nhanhlam D giamD=0->Q=1.
Tlep do, C nap D taingdan D=1 > Q=0 tré lai : mach
tro lai trang thai co’ hivu ban dau.
Do réng cua xung ra: tw = 1,1 RC (IC TTL)

= 0,7 RC (IC CMOQS)

( cho ca 2 mach dung cong NAND va NOR).

ongThanCong.com om/tailieudientucntt
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U'ng dung ctia mach da hai don 6n
 Mach dinh thoi

« BO diéu khién

 Mach dinh thoi

 Mach bao dong

ccccccccccccccccc
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IV. Pa hai lwé'ng 6n ( Bistable Multivibrator)

- La mach lu6én ¢ 1 trong 2 trang thai bén co
hiru .Chi chuyén trang thai khi c6 xung kich
vao 1trong 2 ngo vao Tvcc

- Pé Q2 luén dan Q1 ngwng
phai co6 diéu kién: e f
_ Rlaz _ qi . l t O

= >
V ge? T o Vcc V Bs 0 HEt
Rs2 Ras2 Lt

| R

i
.

Twong tw gi® néu muon cho i
Q1 dan phai cho xung dwong
du Ién vao nao S (V.-. > 0.6V)hay:

Rlsz _
V ,.- 0,6V T — (TV ss)
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- Bang trang thai ( chan ly):

( cach hoat dong) g R| O /Q

0 0| Qo /Qo0 Nh&
Mach d:a hé\i 0 1 1 | Reset
lwdng On CON 1 0ol 1 0 Set
duwoc goi la 1 1| x X Cam
mach SR-Flip Flop
va ky hiéu nhw sau

- Q

il

SRFF | /Q
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» SR-FF dung cong logic:

= 3
c:-—-[:;:so i —
}_ﬁ
[ Q

FR —
-:a——[}:o £ :

« Bang chan ly:

CK S R Q /O
0 X X Qo /Qo
S—>SR_FF Q | 0 O Qo /Qo
CK T 0 1 0 1
R | T 1 o0 1 0
! X

ccccccccccccccccc
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Ky hiéu xung kich ( xung nay)

« Nay bang mirc cao cla xung:

=1

« Nay bang canh I&n (huwdng dwong) cla
Xung: |

« Nay bang canh xudng (hwéng am) cla
Xung: \

ccccccccccccccccc
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« Do c6 mac cac cong & ngd vao nhw sau:

a.Nay & canh Ién: b.Nay béi canh xudng
CK " '0 CR {CE e
glamps tamPes
ck CK
jok — | JCK — —
Vo Vo

a. Nay b&i canh 1&n b. Nay b&i canh xudng

cccccccccccccc
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« JK-Flip Flop

J Q

ot R CK J K| Q /Q

K /Q 0 X X | Qo /Qo
Khac phuc fra?g thal 0 0| Qo /Qo
S =R =1 bjcam,
tré thanh J =K =1 a4y d
cac ngo ra bi dao 1 0! 1 0
( togle).
JK-FF c6 rat nhiéu | 1 1]/Qo Qo

(rng dung trong ky thuat so.

ccccccccccccccccc
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JK-Flip Flop v&i Preset (hoac S) va Clear (hoac R)

Ibl

PRE CLR| CK S R | Q /Q

0 0 X X X |* * | Nonstable
0 1 X X X 1 0

1 0 X X X 0O 1

1 1 1 O 0O | Qo /Qo |Hold

1 1 1 O 110 1 |Reset

1 1 1 1 0|1 0 | Set

1 1 1 1 1 |/Qo Qo |Toggle
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D-Flip Flop

ccccccccccccccccc

CK Dn| Qn+l
O X oQn
1 0 0
1 1 1
-
—5 S o
—|ICP ON Oo—

?
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* T-Flip Flop

Ckdd  T.FE

/Q

T-FF dwoc str dung

CK Tn| Qn+l
l 0 On
l 1 /Qn

trong thiét ké cac mach dem ( counter)

( xem lai chwong 8. IC)
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