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Chuong 1:
KHAI NIEM CHUNG
1. Tin hiéu xung va tham so:

1.1. Dinh nghia
Céc tin hiéu dién 4p hay dong dién bién d6i theo thoi gian duoc chia thanh 2 loai

co ban 1a tin hi€u lién tuc va tin hiéu ro1 rac (gian doan).

Tin hi€u lién tuc con goi la tin hi¢u tuyén tinh hay tuong ty. Tin hi€u ro1 rac goi

1a tin hiéu xung hay sb

Ti€u bi€u cho tin hiu lién tuc la tin hiéu sin, nhu hinh 1, v&i tin hi€u sin ta c6 thé

tinh dugc bién do cua tin hi€u tai tung thoi diém khac nhau.

\%

NAWAWAWAWA
MEVEAVAVAVEAVERE

Hinh 1.1: Tin hi€u hinh sin

Nguoc lai ti€u biéu cho tin hi€u roi rac 1a tin hi€u vuong, dang tin hi€u nhu hinh
2, bién do cua tin hi€u chi c6 2 gia tri mic cao Vi va mirc thap V|, thoi gian chuyén

murc tin hi€u tr mirc cao sang muc thap va nguoc la rat ngan coi nhu bang 0

V V
VH Vi -
VL L
t t
Vi
a) b)

Hinh 1.2: a, xung vudng di¢n ap > 0. b, xung vuong di¢n ap déu nhau
Tin hi¢u xung khong chi c6 tin hiéu xung vuéng ma con c6 moét s6 dang tin hi¢u
khac nhu xung tam gidc, rang cua, xung nhon, xung nac thang c6 chu ky tuan hoan

theo thoi gian voi chu ky lap lai T.
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A: xung tam giac B. Xung nhon (vi phan)

u u

LA [ o

| | :

D. xung néc thang

C. Xung rang cua
(ham m - tich phan)

Hinh 1.3: Cac dang tin hi¢u xung:
Trong nhiéu truong hop xung tam gidc c6 thé coi I xung riang cua
Cac dang xung co ban trén rat khac nhau vé dang séng, nhung c6 diém chung la

thoi gian ton tai xung rat nhat, su bién thién bién do tir tip 1én cao (xung nhon) va tir
cao xudng thip (nic thang, tam giac) xdy ra rat nhanh

Dinh nghia: Tin hi¢u xung dién ap hay xung dong dién la nhiing tin hi€u co6 thoi gian
ton tai rat ngin, c6 thé so sanh véi qua trinh qua do trong mach dién ma ching tac

dung.

1.2. Cac tham s6 co ban ciia tin hiéu xung:
Tin hiéu xung vudng nhu hinh 1 13 mét tin hiéu xung vudng 1y tuéng, thuc té khod

c6 1 xung vudng nao co6 bién do tang va giam thang diing nhu vay:

u
Um | ____ )
TN 0.9Um Pommormmm o \~ TAu
Um
ey (Un 01U
— tr &— ¢ —ts k—
X
A, xung vuédng ly twéng B, xung vuéng thuc té

Hinh 1.4 Dang xung



Xung vudng thuc t€ véi cac doan dac trung nhu: suon trudce, dinh, suon sau. Cac

tham sb co ban 13 bién d6 Uy, do rong xung ty, do rong suon trudce t, va sau ts, do sut
dinh Au

Bién d6 xung U, xac dinh bang gia tri 16n nhat cua dién ap tin hidu xung co
dugc trong thoi gian ton tai ciia no.

D0 rong suon trude ty;, suon sau ts 1a xac dinh boi khodng thoi gian tang va thoi
gian giam cta bién do xung trong khoang gia tri 0.1U, dén 0.9U,, .

Do rong xung Ty xac dinh bang khoang thoi gian ¢ xung voi bién do trén mirc

0.1Uy, (hodc 0.5Uy,).

Do sut dinh xung Au thé hién mirc giam bién d6 xung twong ting tir 0.9U,, dén
Um-

V61 day xung tuan hoan ta c6 cac tham sé dac trung nhu sau:

Chu ky lap lai xung T 1a khoang thoi gian giita cac diém twong tmg cua 2 xung
ké tiép, hay 1a thoi gian twong tng véi muirc dién ap cao t, va mirc dién ap thip
thg

T =1+ tyg 1)
Tan sb xung 1a s6 1an xung xuét hién trong mot don vi thoi gian.

1
F=_ )

Tho1t gian nghi tyg 12 khoang thoi gian tréng gitta 2 xung lién tiép c6 dién nho
hon 0.1Uy, (hodc 0.5U,).

Hé s 1ap day y 1a ty s gitta d6 rong xung t, va chu ky xung T

7=;X 3)

DoT=t+t,, vaytaludnco y<1

Do rong clia xung Q 14 ty s gitta chu ky xung T va d6 rong xung t,.

;
Q-+ @)

X

* Trong k¥ thuat xung - s nguoi ta sir dung phuong phap s ddi véi tin hiéu xung

V&1 quy udce chi co 2 trang thai phan biét



- Trang thai c6 xung (tx) vo1 bién dg 16n hon mot ngudng Uy goi l1a trang thai cao
hay mirc “1”, mtc Uy thuong chon ¢& tir 1/2Vee dén Vee.

- Trang thai khong c6 xung (t,g) vO1 bién do nho hon 1 ngudng U goi la trang
thai thdp hay murc “0”, U_duoc chon tity theo phan tir khoa (tranzito hay IC)

- Cac muc dién 4p ra trong dai U < U < Uy dugc goi 1a trang thai cAm

2. Cac dang dién ap don gian va phan &ng ciia mach dién RC — RL d6i véi dang
Xung.

Trong 1y thuyét vé mach loc nguoi ta chia mach loc thanh 2 loai 1a mach loc thu
dong va mach lgc tich cuc, cac mach loc thy dong dung cac phén tir co ban R-L-C con

duoc chia thanh mot sd loai
Theo linh kién ¢6 mach loc RC, RL, LC

Theo tan sd chon loc ¢6: mach loc thong thép, mach loc thong cao, mach loc
thong dai va mach loc chin dai tuy theo cac sdp xép cua ting loai linh kién trong mach

ma ta s€ dugc cac mach loc tuong ng.

2.1. Khai niém

- Bé xé4c dinh dién ap dau ra cia mach dién tuyén tinh u(t) khi dau vao tac dung
mot dién ap Uyo(t) o dang phirc tap ta co thé ap dung nguyén 1y xép chong dé xac
dinh dién ap 16i ra phu thude vao dién ap 16i vao.

- Khi tin hiéu 16i vao phtc tap ta phan tich thanh dang tin hiéu don gian 161 vao
rdi tir d6 ta tinh két qua tai ddu ra cia timg thanh phin tin hiéu don gian u,(t),
Ura2(t), ... cudi cing ta thuc hién 1iy tdng tin hidu ra tai ta duoc tin hiéu ra uy(t)

- Nhitng dang xung co ban 1a dang xung hinh chir nhat, hinh thang, hinh tam
giac, hinh chuong, dang e mii.

- Tin hiéu vao c6 thé 1a tong cua tin hiéu dién ap hay dong dién cia dang xung

dudi day

—~y

N |t

La dang tin hi¢u xung vudng dot bién



> 0)

gian

E khit>=t,

u(t) = E 1) = {0 khi t <t

Trong d6 ham 1(t) 13 ham xung don vi hay ham déng mach tai thoi diém t = to (to

) 1 khit>=t,
taco 1(t)) =1(t—ty) = 0 Khi t<t,

! T _—

o = arctg(k)

b. | to t

Dang dién ap bién ddi theo quy luat duong thang

k(t—t,) khit>=t,

U() = k(t - to).1(to) = [ 0 khi t <t,

Vi hé sb goc o = arctg(k)

1T

. |t t

[
|

Dang dién ap bién ddi theo quy luat ham sé mi
U(t) = E[1 — exp(-a(t — ty)].1(to)

_[El-exp(—alt—t,))] khi t>=t,
- 0 khi t>=t,

d. Vi du: mot sb truong hop thay d6i dang xung phirc tap thanh dang xung don

* Dang xung vuéng

1 khi t, <=t<=t T
U(t) _ ! 1 < <=1, u1
khi t<tor t>t,
5] t t
U(t) = u'(t) + u?(t) voi w u'e)
1 khit>=t

Ul t — 1 t — - 1 t; t t

®) = 1) {o khi t <t, 1 70



~1 khit>=t,

U0 = -1(t) = { 0 khit<t

* Dang xung hinh thang
u(t) = u'() + u*(e) + u’(D) + u'(D

k(t—t,) t>=t, «a,=arctg(k)

Trong d6 u(t) = { 0 (<t
< 1

U = [—k(t-t,) t>=t, a,=arctg(k)
.0 t<t,

U = h(t-t,) t>=t, a,=arctg(h)
| 0 t<t,

U = [-h(t-t,) t>=t, a,=arctg(h)
| 0 t<t,

* Dang ham mii
U(t) = u'(t) + u?(t) voi

[E@-exp(—a(t—t))L(t) khit>=t,

1py —
o 0 khi t <t,
Uz(t) = — E(l-exp(-a(t-t,))L) khi-t >=1,
0 khi t <t,
0 t<t,
EQ—exp(—a(t -t toemt<mt
Tacou(y = | EL-eCal-L) Gttt
Eexp(-a(t-t,)) {, <=t<=t,
0 t>=t,
* Dang ring cua.
k(t-t,) { <=t <=t,
u(t) = | Eexp(-A(t-t,)) t, <=t <=t,
0 t; <=t

U(t) = u'(t) + u?(t) + u’(t) trong do:
Ut = k(t—t,) t>=t,
UA(t) = -k(t — t,) t>=1t,

>

t t 3 t

u'(®)

t h\a : t
k u(t)
u’(t)

10



U3(t) = -E(1 — exp(-B(t — t))) t>=t,

2.2. Mach lgc RC:

Co ban c6 mach lgc thong thép va mach loc thong cao

R Vo
VALY L L
Vo
Vil _______>
n 1
Vi Gu T 2 :
|
e |
- = = fc f
A. Mach loc théng théap B. Dap &ng tan sb

Hinh 1.5: Mach loc RC va dap trng xung ctia mach loc

N 1 . V.
- Tan s6 cat cia mach loc la F. =——— (5) twong Uing voi dién ap V, =—=V
ach I¢ =5 oo (9)tuongimg 1ap Vo =7 Vo
1a bién d6 dién ap 16i ra, V; 1a bién d6 dién ap 16i vao

- Pién 4p 16i ra ctia mach loc thong thép 1a v, (t) = % Ivi (t)dt (6)

dv, (t)

it (7)

- Pién 4p 16i ra ctia mach loc thong cao 13 v, ,({)=RC——=
- Trong d6 vo(t), vi(t) 1a dién ap tin hiéu 16i ra va 16i vao tai thoi diém t

2.3. Mach RL

Nguoi ta co thé dung dién tr¢ R két hop véi cudn cam L dé tao thanh cac mach
loc thay cho tu C, do tich chatciia L va C nguoc nhau Z, = jolL, Zc = LC do d6 khi
jo

dung mach loc thong thap, thong cao RL thi cach méac nguoc lai véi mach RC

v v L "
RN

A. Mach loc théng thap B. Mach loc thong cao

11



Hinh 1.6: Mach loc thong thap, thong cao ding RL

Pap tmg tan s6 nhu mach loc RC. Tan sd cét ciia mach loc 13 F. = Z_RL (8)
T

Dién 4p 16i ra ctia mach loc thong thip 1 v (t) :% fu byt ©)

Dién 4p 16i ra ciia mach loc thong cao 1a v, (t) = %dVA—t(t) (10)

3. Phén wng ciia mach loc RC ddi v6i cac xung don
3.1. Pién ap ldy ra trén dién tré’ (mach vi phén)

C

Vo

Hinh 1.7: Mach RC dién 4p 14y ra trén R
Tin hiéu 16i vao 13 vi(t) tudn hoan véi chu ky T, tan s6 goc 1a o =27 T tin hi¢u

16i ra 1a vo(t)

2 2
Tré khang ciamach 1a Z = \/Rz +(ij = R\/1+( L J (11)
oC oRC

Khi do dat F, = la tan so cat cua mach

27R

Dong dién trong mach 14 i(t) = V'T(t) (12)

Vo (8) = Ri(t) :"i—(t)z
1
1+ —
[wRC)

Dién ap 16i ra bién thién sau khoang thoi gian Atla tir to dén t; 1a

12



1 dv,

e

Khi d6 ta c6 161 vao la tin hiéu xung vudng thi 161 ra 1a tin hi¢u xung vi phan

AV (t) = Y )

Vi Vo Vo

N N

t V/ t V// t

A. Tin hiéu vao B. Tin hiéu ra

Céc tin hiéu ra v&i RC thay ddi

HHinh 1.8: Pap Gmg xung 16i vao va ra cia mach RC 16i ra trén R
Tin hiéu 16i vao 1a Sin thi tin hiéu 16i ra 13 sin sém pha 90°
v.(t) = Asin(wt) thi tin hiéu 16i ra 1a
Acos(mt) = a); Asin(wt +90°)

I S
2 2
1+( 1 j 1+( 1 j
oRC oRC

3.2. Tin hiéu ly ra trén tu dién:

V() =w

Hinh 1.9: Mach RC 16i ra trén C
Tin hiéu 16i vao 13 vi(t) tudn hoan véi chu ky T, tan s6 goc 1a o = 27rT , tin hiéu

16i ra 12 vo(t)

2 2
Tro khang cia mach 1a Z =, [R* + i) _R 142 J
oC oRC
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Khi do dat F, = la tan sO cdt cua mach

27RC

vi (1)

Dong dién trong mach 13 i(t) = -

Pién ap 16i ra trén tu 1 v (t) = ? _ é it)dt =

-t
RC /1+(1J
oRC

Dién ap 16i ra thay ddi khoang thoi gian At la

1
Vo (t) = . jvi (t)dt
RC, 1+ :Lj
@wRC
Vi VO /_\ VO
, t .t ] S t
A. xung I6i vao B. xung 16i ra khi tich RC thay doi

Hinh 1.10: Pap tung xung 16i ra cia mach RC 16i ra trén C

1

oRC 1+(1]
\/ oRC

v, (t) = Asin(ot) thi tin hidu 16i ra 1a v, (t) =

= Asin(ot —-90%)

4. Ché dd khéa ciia tranzito

4.1. Cac yéu ciu co bén:

Tranzito 1am viéc & ché d6 khoa hoat dong nhu mdt khoa dién tir dong mé mach
v6i tbe do nhanh (tu 10° dén 10° s) do d6 nd co nhiéu dic diém khac so véi ché do
khuéch dai nhu da khao sat trudc d6 & phan nguyén 1y ki thuat dién tir

- Yéu cau co ban véi tranzito 1am viée & ché do khoa 1a dién ap dau ra co 2
trang thai khac biét la:

* Ura >= UH khi Uvé\o <= UL

* Ura =< UL khi Uvé\o >= UH

Ché d6 khoéa ciia tranzito duoc xac dinh bang ché do dién ap hay dong dién mot
chiéu cung cap tir ngoai qua 1 mach phu trg (dién tr& lam khoa thudong déng hay mo).

Viéc chuyén trang thai cua khoa thuong dugc thuc hién nhd mdt tin hi¢u xung c6 cuc
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tinh thich hop tac dong t6i dau vao. Tuy trudng hop ma tranzitor ¢ thé chuyén trang
thai tuan hoan nhd mot mach hi tiép duong phan hoi tir dau ra t6i dau vao cua mach
khi d6 khong can xung diéu khién nhu mach dao dong da hai dung tranzitor ta s& khao
sat bai sau:

Xét mach dién nhu xau

? Un
e
|B Us T
Hinh 1.11: Mach khoa dao dung tranzitor
Khi lam viéc lya chon gia tri U, Uy, Rg, Rc cho phu hop dé mach lam viéc & ché
do khoa
Trang thdi dong:

Khi 16i vao uy = 0 (twong tmg uy < U,) nén Ug = 0, tranzitor khéng phan cuc nén

nhung dan tirc tranzitor ¢ trang thai dong (cAm) khi d6 dong [ =0va lc =0
Dién 4p 16i ra trén cuc C cla tranzitor khi khong c6 tré tai R, 12
Ura = +Ecc, hay Ura = Ecc — IcRc = Ecc

Khi c6 tro tai Ry dugc mac thém vao mach (hodc 161 ra dugc dua toi 161 vao cua

mach tiép theo véi tré tai 16i vao Ry) thi dién ap 16i ra (Ecc = Vce)

Una = Ve — R chon Re = Ry khi d6 u;, = Yoo hay Upg = Ece/2
R +R: 2
Ua = Ecc/2 1a mirc nho nhét coa dién ap ra mucc cao ¢ trang thai H, do dé dé
phan biét dugc chic chan véi trang thai H ta chon Uy < Ec¢/2 (vi du cho Uy =15V
khi Ecc = 5V) va dién 4p vao phai nam dudi mitc U, dé dam bao tranzitor van bi dong
chic chin tic U, = Uymax khi d6 dién ap 16i vao phu thudc vao tudong loai tranzitor,
nhu 14 tranzitor silic chon U, = 0.4V

Trang thai din bao hoa: Khi c6 xung diéu khién cyc tinh duong dua t&i 16i vao

(hoac nguén 1 chiéu) cho dién ap vao Uy, >= Uy, khi d6 tranzitor s€ chuyén trang thai
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mo (thdng bio hoa), khi d6 dién 4p 16i ra phai théa man diéu kién U,, <= U,, khi d6
dién tro Re ta phai chon cho phul hop dé thoi gian qua do du nho va dong Ic khong qua
16n.

Khi ¢ trang thai bao hoa ta c6 dién ap roi trén cuc Bazo cua tranzitor Uggyn = 0.6
+ 0.8 V (v6i tranzitor silic) va Uggyp = 0.3V (V01 tranzitor germani)

Va dién ap roi trén cuc Colector cua tranzitor 1a Uc = Uggpy = 0.1 + 0.2V

Ecc -U CEbh

Do d6 dong Ic bdo hoa dugc tinh nhu sau: 1, = .
C

Khi c6 dong trén trd tai Re ta tinh dong cuc Bazo véi hé s6 khuéch dai dong

khi d6 ta c6 thé chon tré tai cuc Bazo cho phu hop
I \ X . . lx o L. A .
I, = ;C , trong truong hop can chon tranzitor & trang thai bao hoa sau (trang thai

bdo hoa bén vimg) ta c6 thé tinh dong Ig theo cong thire sau:

I \ A A1~ \ A A 7. e 1% A
I, =k-% (k 1a hé s0 bao hoa sau, k ~2 + 5 1an so vdi trang thai bat dau dat

mirc bao hoa cua tranzitor)
Va dién tro tai 161 vao Rg dugc chon theo cong thirc
U, -u
_ -V BEbh
R, = —Y _—BEbh

I Bbh

Vi du 1: Khi dung tranzitor silic voi Rc = 5kQ khi d6 xac dinh chon Rg khi 16i
vao U, = Uy = 1.5V thi U, <= U, = 0.4V, hé sb khuéch dai dong 1a 4 =100

Dong lcpn zi:izlmA hay Eec =02
R. 5000 R.

Khi d6 dong Bazo ¢ trang thai bdo hoa la:
lgpn = —Cbh _ i =0.01mA =10/JA
S 100
Pé tranzitor & trang thai bdo hoa bén viing ta chon Igp, = 50 #A (tuong tng véi

murc du chir 5 lén) khi tranzitor thong bao hoa Ugg = 0.6V voi tranzitor silic
Tré tai 16i vio Rp = Dv e _ 15-0OV ()
lon S0A
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Vi du 2: Mach dién nhu trén tranzitor silic voi Eqcc = 12V, trd tai Rc = 1.2 kQ, hé
s6 khuéch dai dong dién 1a 100 1an va do dir trit k = 3 14n, dién ap 16i vao U; = 1.5V,
Xéc dinh tro tai 16i vao Rg cho pht hop?

Dong ¢ ¢ trang thai bao hoa la

| = E cc Ycenm — (12-0.2) ~10mA
oon R 1.2*10°

Dong lg & trang thai bao hoa la

o, = kICi:C%E:O.C%mA
100

Bbh — ﬂ
bién tréd Rg duoc chon c¢o6 tri sO nhu sau

_ U, —Ugg, _ 15-0.8 _233kO

R
° Loy 0.3*10°°

Chon dién tré tiéu chuin 12 Rg = 2.4kQ

4.2. Pic tinh truyén dat
Dic tinh truyén dat cua tranzitor dé danh gia mac do tin cdy cta khoa, ngudi ta
dinh nghia cac tham s6 do du trix chéng nhiéu & muc cao Sy va do du trix chéng nhiéu

mirc thip S, nhu sau
SH = Ura dong — UH
SL = UL - Ura mo

Usa dongs Ura mo 18 cdc dién ap 101 ra thyc t€ cua tranzitor lic dong hay mé tuong

ung. Voi truong hop nhu vi du 1 trén ta co
SH = Uradéng - UH =25-15=1V (khl UV <= UL)
SL: U|_ - Uramér =04-0.2=0.2 (khl UV >= UH)
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Vung béo
hoa

Vung khoéa

Uy

Hinh 1.12: Dic tinh truyén dat cua tranzitor

O day vung cam tuong duong vaGi vung transitor lam viéc trong mién khuéch dai

tuyén tinh

Tur dat tinh truyén dat trén ta c6 thé dat dugc mitc Sy 16n khi ta chon Ecc, Re, Rg
cho thich hop

Do S, kha nho do d6 ching ta cn phai quan tdm dén tinh chdng nhidu véi muc
thfip. Do Ugph = Ucgpn khong thé giam nho hon do dac tinh cua tranzitor do do mubn
ting S, ta can phai ting mirc U,. Khi d6 thay vi tr& tai 161 vao Rg ngudi ta méc thém
vao cuc Bazo cua tranzitor mgt vai con Diode va dién tré phan &p cho tranzitor hoat

dong

Ecc Ecc

Ecc

Hinh 1.13: Céc bién phap nang cao S,
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5. Ché @9 khéa ciia khuéch dai thuit toin
Khi 1am viéc & ché do xung, mach vi dién tir tuyén tinh hoat dong nhu mot khoa

dién tor dong, m¢ nhanh, diém lam viéc luon nham trong vung bao hoa cua dac tuyén

A PP X s Y 9 P ~ \ +
truyén dat Uy,= f(Uys0). Khi d6 dién ap 16i ra chi ndm & 1 trong 2 mirc bio hoa U .,
va U ramax Ung voi bién do Uy du 16n. Ta xét cac mach so sanh nhu sau

+Vee

U —| Uo

-Vee
Hinh 1.14: Mach khuéch dai so sanh

Pay 1a mach khuéch dai so sanh ding 2 ngudn nudi ddi ximg 1V, , dién &p dat
vao 161 vao khong dao (+) goi 1a U;" va dién ap dat vao 16i vao dao (-) 1a Uy

Tuy thude dién ap cta 2 16i vao dao va khong déo ndy so sanh v6i nhau ma 16i ra
cta bd khuéch dai thut toan & 1 trong 2 trang thai nhu sau

- Néu 16i vao U;" > U; thi tbi ra Ug = +Vc goi 1a trang thai bao hoa duong

- Néu 16i vao U;" < U; thi t6i ra Up = -Vc goi 12 trang thai bdo hoa am

Thuc té thong thuong mach khuéch dai thuat toan dung lam mach so sanh dé
thuc hién so sanh mot tin hiéu 16i vao U; voi mot ngudn dién ap chuin Ug. TUy theo

yéu cau cua tung mach ma ta dé dién ap 101 vao ¢ 161 vao dao hodc khong ddo con 161

vao con lai dugc ndi véi mdt ngudn dién &p chuan Ug

5.1. Mach so sainh m¢t nguéng:

Thuc hién so sanh bién do cua dién ap 161 vao Uy vé6i 1 dién ap chuan Ug
(Unguong) €O thé 1a duong hodc am, thong thuong gia tri Ug dugc dinh trude c¢d dinh,
con gia tri Uy 12 c6 gia tri bién doi theo thoi gian can duoc quan tam, danh gia. Khi tin
hiéu 16i vao bién ddi cham quanh gié tri dién ap chuan thi tin hiéu 16i ra bién doi rat

nhanh. Khi Uy, = Ug thi tin hiéu 16i ra bo so sanh c6 su thay ddi cuc tinh cta dién ap tu
+ . - - .
Uramax to1 U ramax hodc nguoc lai.

Truong hop Ugr = 0, khi d6 mach so sanh s& thuc hién xac dinh lac thay ddi cuc

tinh cua tin hiéu 161 vao Uy
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Truong hop 1: Dién ap dua vao 1061 vao dao va dién ap chuan dua to1 161 vao
khong dao:

+VCC U+ramax
U e
\AU 0 Un U
l -Vee U ramax

Hi
nh 1.15: Mach so sanh 18i vao dao
Theo mach trén thi dién ap U; va dién ap chuan Ug duoc dua t6i 16i vao dao va
16i vao thuan (khéng dao) trong tng ctia bo so sanh, hiéu tin hiéu 16i vao 1a AU = U; —
Urg 1a dién ap gitra 2 dau vao so sanh cua IC tir d6 ta s& xac dinh duoc ham truyén cua
no

Néu U; < Ug thi AU > 0 khi d6 16i ra U, = U

ramax

=+Vcc

Néu U; > Ug thi AU <0 khi d6 18ira U, = U Vee

ramax

Khi d6 16i ra s& ddo cuc tinh khi U; chuén qua gié tri Ug.

Truong hop 2: Dién ap 101 vao dua tdi 161 vao khong dao va dién &p chuan dua
to1 101 vao dao:

+V Yo
cc —
U ramax
U. o———
| \Au ol _ Us 0,
l j Ve U ramax

T Ur

Hinh 1.16: Mach so sanh 16i vao khong dao

Theo mach trén thi dién ap Uy, va dién ap chuan U duoc dua t6i 161 vao khong
dao va dao tuong tng cua bd so sanh, hiéu tin hiéu 16i vao 1a AU = Uy — Ug 1a dién ap

gitra 2 dau vao so sanh cua IC tir d6 ta s€ xac dinh dugc ham truyén ctia n6

Néu U, < Ug thi AU <0 khidé16iraU,=U Ve

ramax

NéuU;>Ugthi AU>0khido1diraU,=U"

ramax

=+Vcc

Khi @6 16i ra s& déo cuc tinh khi U; chuyén qua gia tri Ug.
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