3.4/ Mach Schmitt Trigger:

3.4.1- Khai niém:

Mach Schitt Trigger 1a mach c6 dién ap ngd vao la
dang bién thién lién tuc theo thoi gian, trong khi dién
ap ngo ra la dang xung vudng c6 2 muc cao va thap.
Vi

v p| ScHUITT >
! TRIGGER Vo V.,
Ul IR NS B
| >
- Khi V,, <V* (lamicdiénap
ngudng cao: threshold ) thi ngd
ra s€ & murc thap V.

Khi + Y x a0 Vv [t
Khi V, > V*,, thingdrasé ¢ °L| >
muc cao Vg,

\Y,

OH

3.4.2- Mach Schmitt Trigger dung transistor:

* So d6 mach: vee
Pé co dién ap ra 1a xung
. : . Rcl Rc2
vuong thi mach phai % Rb Vo

duoc thiét ké sau cho Q, W—-—Q2
X X 1 Vie—1 Q1
ngung dan, Q, dan bao ) q
:
% Re

hoa hoac nguoc lai.
* Xét trang thai Q, ngung dan, Q, dan bdo hoa;

Khi V< V3, : Q, ngung dan — I, =0

Vcc _VCEsat -

I = ~
C2sat E2
Re, + Re

15/9/2020



Vcc
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Rcl Rc2
Rb N Vo

2% %%

VR q‘”

Dong I, qua R tao ra dién ap chung cho 2 cuc E :

V _ I . R _VCC _VCEsat . R
E — 'E2 E — R R E
c2 t Rg
Vcc _VBZ
lg, = m (VBZ :VE2 +VBEsat)
c1 B
Vcc
|
% Rcl Rc?2
Rb Vo
b ANN—2 Q2
Vi -—1—4‘\(}1 q

o~
%Re

D¢ Q, doi trang thai thi V, > V*, nghiala:
Vi, >V, = Yoo “Vema g 407
Re, + Re

* X¢ét trang thai Q, dan bio hoa, Q, ngung dan:
Khi Vi, > V*;, : Q, dan bio hoa, Q, ngung dan
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Vi
| _ Vcc _VCEsat ~ | ;C
Clsat — R R E1l |
C1 + E % Rc1l Rc2
\ ‘A Rb Vo
Dong Ig, qua R tao ra dién A W—-Q2
r Vie 1 1
ap chung cho 2 cuc E : ) . q
Re
oot m Ve Ve 5 1
E — "E1l E R R E =
c1 T Re

Dé Q, doi trang thai thi V, < V-, nghia la :

Vee =V
V. <Vg, = Bt . R. +0.7
RCl + R¢
* X4c dinh ngudng cao va ngudng thap:
- Dién ap ngudng cao: |V} = Vee ~Veem | R +0.7
Rc, + Re
- bién ap ngudng thap: VCC
VT;_M-REJFO.? % Rb ﬁw
Rci + Re S I/J YWY Q2
. e j
- Khi Q, ngung dan, Q, dan bao éRe
hoa: dién ap ngo ra & murc thap =
V.. -V
V, =-CCc—TCEat R 40,2y
Rc, + Re

- Khi Q, dan bao hoa, Q, ngung dan: dién 4p ngd ra & mic cao
+ Truong hop khong tai: Vg, =V,
+ Truong hop ¢ tai R, ndi tir cyc C, xudng mass :

R
Vou =Vee ' ————

R, +Re,
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* Két luan:

- Khi dién &p vao murc thap thi Q, ngung dan, Q, dan
bao hoa va dién &p ra ¢ muc thap.

- Khi dién &p vao tang Ién mirc ngudng cao thi Q, dan
bdo hoa, Q, ngung dan va dién ap ra ¢ mirc cao.

- Mtic sai biét giita ngudng cao va ngudng thap duoc
xem nhu 12 do tré ctia mach, tri sb R, cang 16n so
v6i R, thi do tré cang 16n.

Vi du: Cho mach Schmitt Trigger nhu hinh vé sau

12v

4K7 1K5

39K N Vo

ANV Q2
Vi 1.4§F1 I:
. RI=10K

300

Xac dinh cac gia tridién ap V', , Vo, Voo, Vou ?
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3.4.3- Mach Schmitt Trigger dung op-amp:
3.4.3.1) Mach Trigger dao:

* So d6 mach: i*v“
- Cau phan thé R, R, tao dién " ° z\>e_ Vo
ap nguong dat vao ngd V* gl -
- Khi Op-amp bao hoa duong: v vee
Vo= +Vc — V' o dién ap ngudng cao: o
R i
Vi =+V_.. 2 1
Th CcC Rl n R2 =

- Néu V,, < V', op-amp van & trang thai bio hoa

duong
Vo =Vou=*Vee

/ ” A svee
- Néu V> V*, . op-amp do1 g
trang thai bao hoa am vio z \>L Vo
Vo=VoL=-Vee i
V* ltc ndy sé& 1a dién ap ngudng thap: | 7 vec
R
V., =-V\...—2 R2
Th cC Rl n R2 j

- Khi V, < V', : op-amp d6i trang thai bio hoa
duongva Vg, = Vg, = +V.
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* Dang song:
Vi * Két luan:
V+ th . -
\ Khi ngd vao c6 mirc
p— pt A, X v~
k’\j dién ap thap thi ngo ra
Vi s€ ¢6 muc dién ap cao
va nguoc lai do tac dung
V 9 2
v 4 cua mach dao.
OH
»
VOL

3.4.3.2) Mach Trigger khéng d3o:
* So @6 mach: R2

- Khi V;, > V*,, : op-amp van &
trang thai bao hoa dwongva  ; )
Vo=Voy =+Vee 2| >—°V°
- Khi V, < V-, : op-amp doi
sang trang thai bao hoa am va 1

Vo =VoL="Vee i ’
Op-amp s€ duy tri & trang thai bao hoa am cho dén
khi V, > V*,, thi op-amp d6i trang thai bao hoa
duong.

R, R,

+ Dién ap ngudng cao: Vq, =V, R " +VCC.R—
2 2
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* Dang song:

TN

+ Dién ap ngudng thap: Vy, =V

o

Y-

R R

1 _ 1
oL’ —'Jvcc
Rz

R,

* Két luan:

Khi ngd vao c6 mirc
dién 4p thap thi ngd ra
s& co6 mirc dién ap thap
va nguoc lai do tac dung
cua mach khong dao.

3.5/ Mach kep - Mach xén:

3.5.1- Mach kep:
3.5.1.1) Khai niém:

- Mach kep dién ap con goi la mach ghim, dé thue
hién mach ghim can c6 tu C dong vai tro 1a phan tr
tich trlt ndng luong, diode D c6 nhiém vu khoa,
dién tré' R va ngudn DC dé tao mic DC.

- Céc gia tri R va C phai dugc chon sao cho hing
sO thoi gian

- Gia st diode la 1y tuong.
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* Mot sé luu y:

- Ludn ludn bat dau phan tich mach tai thoi diém
tuong ing voi V;, phan cuc thuan Diode.

- Khi Diode phan cuc thuan, nén gia st tu nap dién
xong voi gi tri xap xi dién ap qua tu.

- Khi Diode tat, gia sir dién 4p qua tu van chua xa.
3.5.1.2) Khao sat mach:

a) Cho mach kep nhu hinh 1 ¢6 cac thong s6 :
f=1000Hz, C = 1uF, R = 100KQ. Biét dang song ngd
vao V, nhu hinh 2, hdy vé dang song ngd ra V, cua
mach.

< v,

*D 1 .
vi =R Yo ]t { A
E\z’-]:
Hinh 1 Hinh 2
TaC(')ZTzizizlms :>I:O,5ms
f 1000 2

- Xét khodng thoi gian (0 +t)):
D dan, tu C nap dién dén giatr1 Vo =10 -5 =5yv;
va Vg =5v.

r, = RC =100.10° x10.10° =10"'s = 100ms

- Xét khoang thoi gian (t, +1,):D tat, tu C xa dién, ta c6
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T . N
7, =100ms >> 5 heén xem nhu V. =5v, va V, = -25v.

V,
‘A

10v

\

-20v

5v

Y-

-25v

b) Cho mach kep nhu hinh 3 ¢6 céc théng s6 : f =
1000Hz, C = 1pF, R = 100KQ. Biét dang song ngd
vao V; nhu hinh 4, hay v& dang song ngd ra V, cua
mach.

ﬁ “ vi?
;*;D N
| R
Vi | EE FQ Vo ‘; ‘;I ‘;I ‘;
S5v
Hinh 3 Hinh 4
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D Tacé:T=1=i=1ms
f 1000
Vi § R Vo
T

5v —]_— ) = E = 0,5mS

- Xét khodng thoi gian (0 +t,): D tat, tu C nap dién qua R,
7, =100ms >> % nén V. =0v,vaVy=Vyg=10v.
- Xét khoang thoi gian (t; +1,):
D din, tu C nap di¢n dén gié tri V. = 25v, va V, = 5v.
- Xét khoang thoi gian (t,+t;) : D tat, Ve =25v.
Vi , =100ms >>% nén V, = 10v + 25v = 35v.

V.
'A
10v
t
o o o o "~
-20v
V.
'A
35v
i .
0 N A
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3.5.2- Mach xén:
3.5.2.1) Khai niém:

- Mach xén con goi 1a mach han bién. La mach cat di
mot phan dang séng & ngd vao, & trén hay ¢ dudi mot
murc chuén nao do.

- Pé thyc hién ta co thé dung cac phf?m tir nhu dién
trd, transistor, dong vai tro nhu cac khoa, ngoai
nhiém vu xén transistor con c6 kha nang khuéch dai.

3.5.2.2) Xén ndi tiép:
* Mach xén am: Vi

S
q

.1Nz.| |
N A YA

* Ban ky duong: D dan.
V,=V,.

* Ban ky am: D ngung dan.
V,=0v.

\ A%
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* Mach xén duong:

. <
| A

D
.2=K1 .

Vi R

VAR,
VAR,

Vo

Vo?

-V

"1-0'

* Ban ky duong: D ngung dan.
V, =0v.

* Ban ky am: D dan.
V,=V,.

3.5.2.3) Mach xén ndi tiép c6 ngudng dién ap Ve
* Mach xén am: vi

A

+V

Vde D A

| AN

| v

RT Vo V\_/V"A

* Ban kv duong: D dan.

| A

Vo = Vin - Vdc ' N
* Ban ky am: D ngung dan.
V, = 0v.
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* Mach xén duong:

QM’? IRV,

Y.

|

Vo \./ \.f
* Ban ky duong: D ngung dan.
V, =0v.
* Ban ky 4m: D dan.
Vo = Vin B Vdc .

3.5.2.4) Xén song song:
* Mach xén duong:

jala

VARVA
VARVA

R
/M ®
Vl D; VO Vo?

- J .

~l

-V

* Ban kv duong: D dan.

V, =V, =0v.
* Ban ky 4m: D ngung dan.
Vo = Vi
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* Mach xén am:

R
—Wy

9
Vi D* Vo
: I

\Y

h

\ =

a
IRV,

U

\

* Ban ky duong: D ngung dan.

V, =V,
* Ban ky am: D dan.
V,=V,=0v.

3.5.2.5) Mach xén song song c¢6 ngudng dién ap V..

* Mach xén duong:

R
™) M Y )
+D

Vi l Vo Vo,

vdc 4}—

* Ban kv duong: D dan.
V, =V

vi
+V

Vu

\

/\\ /\\

-V

-V

* Ban ky 4m: D ngung dan.

V,=V,,.
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* Mach xén am:

Vi‘

—

R
. Wy

4
D
RY;
Vi Vo Vo
Vdc v

C

ﬁ_

"f—f

pm—
—
p—

)

* Ban ky duong: D ngung dan.
\/5 = \/H1 -

* Ban ky am: D dan.
\/6:: \/dc

3.5.2.6) Mach xén dung diode Zener :

VIA

R +V
® )M Y ® v, /-\ /\

V.

Dz1
Vi Vo v \\"/ \\"/

Dz2 Vop

) ) o
N D e

—

* Ban ky am: D, ngung dan, D,, dan nén V, = V..

* Ban ky duong: D, dan, D,, ngung dan nén V,=V,,.

15/9/2020

15



