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10.1 Cau tric mach
10.1.1. gigi thi¢u

Mot mach khuéch dai thuat todn tiéu biéu gom 3 tang phan biét
+ tang khuéch dai vi sai ngd vao
+ tang khuéch dai doi mirc
+ tang lay tin hiéu ngd ra




10.1.1. gioi thieu

Ki hiéu mach khuéch dai
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10.1.2 Tang khuéch dai vi sai:
a. Mach khuéch dai vi sai:




10.1.2 Tang khuéch dai vi sai:
Dic diém ciia mach KPVS:

Hai ngd vao co cac tin hiéu bao gom:

Tin hiéu cach chung (common): hai tin hi¢u vao cung
pha va cung bién do
Vicl — Vic2 — Vic
Tin hiéu vi sai (differential): néu hai tin hi¢u ngd vao
nguoc pha va cung bién do.
Via = Via1 —Vig2 = 2Vid1 — _2Vid2
ha
/ Visr = Vig2 = Vig /2

Co0 hai ngo ra don cuc (Vgy, V) Va mot ngo ra vi sal
(Vora)-




10.1.2 Tang khuéch dai vi sai:
Xet phan cuc DC.:

o l

Ve =0-Vg =-0,7(V)
Ta Cé: _ VE _ (_VEE) - VEE -0,7

|
] Re Re

Te
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|01:|cz

Va:
|
VCEl :VCEZ :Vcc +VEE _?ERC - IERE




10.1.2 Tang khuéch dai vi sai:
Xet tin hiéu AC:
Xét tin hiéu cach chung, ta c6 mach tuong duong

Ta co ‘ﬂo@% S @ éncvmvmncé 6? o,

Vor = Vo2 = —h RC

fe

Heé s khuéch dai cua tin hiéu cach chung:

Vo heRe

A=Az = e =3 =T o, + DR,




10.1.2 Tang khuéch dai vi sai:
Xet tin hiéu AC — tin hiéu vi sai:

Hé s6 KDVS ting 1: A, =Yo _ MeRe
Vidl hie
A A A . h.R
HE s6 KDVS tang 2. ,a\/dzz\\//_oz_ fre] c
Pa: MR S
d — h.

e

R
Suy ra: : ‘ 01 ‘ .
Vor = AcVic + Ay Vi 2 i hh h, Shg Ry h, hiB 2
— Vig
Vo2 = AcVic = Ay 2 1 as |

Voiz = Vo1 = Vo2 = Ad Vig




10.1.2 Tang khuéch dai vi sai:
So sanh cach chung va vi sai:

Trong hoat dong véi tin hiéu cach chung (
common mode): két qua tin hiéu ¢ ngd ra vi
sai bang zero, vi tin hiéu & hai cuc collector
cua hai transistor d6i xing nhau ddi vai tin
hiéu nay..

Va trong hoat dong véi tin hiéu vi sal cho do
loi 16n hon rat nhiéu so véi tin hiéu cach
chung..




10.1.2 Tang khuéch dai vi sai:
Ti 56 triét tin hiéu dong pha(CMRR: Common
Mode Rejection Ratio)

Trong KDBVS thi mot bd KPVS ly tuéng cod Ay =
0, hay nai cach khac tin hiéu nhiéu tai méi ngo ra
don cuc phai bang 0, nhung thuc té kho dat dugc
Vi dé Ay = 0 thi Rg -> 0. Pé do ludng sy sai 1éch
so voi ly tuong nguoi ta dinh nghia mot hé sO g01
la ti O triét tin hiéu dong pha (CMRR):

CMRR = 2%
AC
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10.1.2 Tang khuéch dai vi sai:
Bi¢n phap 1am ting h¢ s6 CMRR

Pé ting CMRR bién phap thuong ding 1a thay Re bang
mot nguon dong.

N e

.i.i?.qz 31—

I
constant-current l
- source




10.1.2 Tang khuéch dai vi sai:
Guong dong dién.
(gioi thiéu gwong dong dién co bdn)

+¥
Chirc nang: I

Tao ra mot nguon dong on dinh | ‘
3 l

tal cuc thu cuaa transistor. R T3itich o
CO dién tré ngd ra rat 16n vi:
Nguon dong thudng c6 gia o
tri rAt bé tr 10-100 l
ngo ra cua guong dong dién < 2

theo dang CB dién trd ngo ra
rat lon

l 'vEE
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10.1.2 Tang khuéch dai vi sai:
Hoat dong ctia gwong dong dién

~ la dong dién chuan.

Q, ¢6 cuc B va C ndi chung lai, nén Q, dugc ndi thanh diode.
Gjé sfr Q,, Q, duoc ché trén cuing mot mot chip b cac théng
sO giong hét nhau

e Bl e
VBEl _VBEZ IEl = IE2 = IE le B+1 ey = e ¢ B+1 i e

I, =1, +21, ﬁ+2| lco _ Ple (B +1) _ B 1
R B+l © ln (B0 2 112

Gia st 1+/3 =1 ratlén nén do dé I, = I. Vay dong dién
I, gan bang dong |, ciia Q, nén goi la guong dong dién.

13



10.1.2 Tang khuéch dai vi sai:
Guong dong dién co bdn:

Doi véi guong dong dién co ban dong

VCC - (_VEE ) _VBEl

| =

Tong tré ngd ra la:
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10.1.2 Tang khuéch dai vi sai:

Bus phan cuc:

Chinh guong dong dién co
ban da tao ra cac dong on
dinh c0 cac thong so khac
nhau.

Cac dong khac nhau nay dya
trén tinh chat dong dién cuc
thu ti 1& véi1 dong dién bao
hoa IS trong transistor dO’n
khéi, dong dién bao hoa ti 16*
voi Kich thudce transistor va
kich thudc cuia vi mach

|

|

| S|

'I'V[E

|

A3

Q
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10.1.2 Tang khuéch dai vi sai:

Tai tich cuec:

Thay vi dung dién tro
mac no1 ti€p vO1 cuc
C cia Q1 va Q2

trong mach khuéch vﬂ:

dai vI sal, nguoi ta
dung transistor dong
val tro nhu dién tro
dé tao thanh tai tich
CUC

e
Rt Gt
| Q
T
Iy l
| I —b

g 4
-2
!

______________________________
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10.1.2 Tang khuéch dai vi sai:
Tang doi mirc:
Tang doi mic €6 chtrc ning 1a dich muc dién &p DC tai cuc
C cua tang KD vi sai xuong dudi mic dién ap thap dé ngo

ra cia op-amp co muc dién ap 0V khi ngd vaoV;, =
OVDC .

— =

L]
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10.1.2 Tang khuéch dai vi sai:
Mach xudt tin higu ngod ra:
C6 nhiém vu khuéch dai dong,co tong trd ngd ra nho, co
kha ning cho tin hiéu AC 16n nhung van khdng bi méo.
Cac mach xuat tin hiéu ngd ra thuong c6 dang 14 mach
KB cong suat day kéo.

+¥re +Vii

-VEr -VEE
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10.1.3 Khdo séat so do nguyén |y ciia mach Op-Amp




Dic diém ciia Opamp Iy twéng:
C0 do loi1 ap 16n, mot op- amp ly tudng thi co
d6 loi bang vé cung.
Tong tré ngd vao 16n, Iy tudng bang vo cung.
Tong tré ngd ra bé,truong hop 1y tudng bang
0.
Dién ap ngd ra bang 0 khi dién ap vao bang 0.

CMRR 16n, ly twéong bang vo cling.
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10.2 Ung dung 6 ché dp KP

10.2.1. KDKD:
a. AycL

+1if|3|:

Vg

Ao =A =A

V. - Av,
5=
1+ A R,
R, +R:
Vv A
AcL = VO = R
1+ A :
R, + R
CL o
Vv R,
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10.2 Ung dung 6 ché dp KP
10.2.1. KDKD:
b.Tong tré ngd vao Bl

| | -
EH; Z =Yi_R, +A—"_R
I, R, + R¢

= R, =2h. =2(r +r_)

1S
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10.2 Ung dung ¢ ché dé KD
10.2.1. KDKD:
b. Tong tro ra
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10.2 Ung dung 6 ché dp KP
10.2.2. Khuéch dai ddio:

Gia dinh vé dong dién; “
1= doi voi op-amp 1y

' twéng thi xem tong tré
Va0 Z; = oo nNén cO thé
xem nhw khong co
dong dién chay vao op-
amp”.
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10.2 Ung dung 6 ché dp KD. = . &

H¢ so A- cua KDD o —

Cach 1: tinh chinh x4&c & Céach 2: tinh gan dtng

i =VimVa_Va~Vo _; »  Theo gia fionh ve ap ta co
' F
Ry Re f
v
V.. =\V, —V :O—V =0 n
id (B A) A A :: i :i _VI_O_O_VO
. | F -
Vi +Vy =V =V ! R Re
R ee
Vo AR; ! Vg Re
AL =—=- . ACL = — = ——
v, R.+(+AR y V. R,
] 1
R ,
A, = o _ ___F




10.2.3.Mach KPKD ngd vao cdu phan ap
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10.2.4. Mach dém

+Wier

> - -

P

N7

Néu ting R, 16n hon nhiéu lan so
voi Re va giam nho R thi ta co

ROR:  R-+R, =R,

VO R|
=8 —— = 1

Act v "R
R, c0 gia tri 16n nén xem nhu hé
mach va R_ nh6 Xxem nhu ngan
mach
LUc d6 mach kd kd ¢6 d@o loi =1
con goi la mach Kb dém.
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10.2.4. Mach dém .

+H|3|:

N~ e W P
"",,-l"""

QA\
% &
W W] -
s -veo
I~ 1
—
Ee

N7,
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10.2.5. Mach cong dao:

K
mooe - Vi
1 . El —_ 1.r
| : : : : 0
Y By f R
. — s . 1"!1 F
— Il = —
B i 2
B3
Vi e — ¢ i 1;3
. l. = ——
I 3
£ R3

R R R
- V, = —V, A ——V, +—V,
R, R, R,
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10.2.6. Mach cong khong ddo trung binh

30



10.3. Pdc tinh thuec té:

Dién ap vao offset.
Dong offset
Cac dong phan cuc va troi offset.

Cac yéu to nay thuong xay ra tang khuéch dai

VI sal.
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Dién ap offset:

Pién ap offset ngd ra: la dién ap chénh 1éch so voi dién ap
ngo ra ly tudng. Bién ap nay co duoc la do dién ap offset
cua ngod vao tao ra .

Dién &p offset ngd vao: 1a do phan cuc khdng can bang cua
tang KDVS hay do 2 transistor cua ting KDVS c0 céc thong
s6 khong giong nhau.Ngay khi ca hai ngd vao noi mass(0V)
thi dién ap ngd ra van khac 0V — gia tri ndy duogc goi 1a dién
ap offset ngd ra va ta xem nhu 0 mot dién ap offset & ngo
vao gay ra
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Khdo sat anh huwong Offset ngo ra do dién ap Offset

ngo vao
Mach KD dao

R
Fal___Fvi
R, R
R, +R
V,,=——Vp —Lr*
R, ?I
R R.+R
v=-Ty+L1 LV,
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Khdo sat anh huwong Offset ngo ra do dién ap Offset
ngo vao
Mach KD dao

_'
Phuwong trinh viét lai nhu sau Iy
R R, +R
vo=——v 4+ 1r YV
RI RI

Néu doi cwe tinh thi
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Khdo sat anh huwong Offset ngo ra do dién ap Offset
ngo vao

Mach KD khong ddo Vi

+V oe

V,, cliing dédu vdi V.: . -
+—a
VI
R.+R Wi
Vor = IR a (1":' "‘Vm} -Vee e
I T"JFA
V,, ngugc diu vdi v, [ }—
Ry Ry
R, +R.
Vor = (Fi - Fm]

K,
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Khdo sat anh huwong Offset ngo ra do dién ap Offset
ngo vao
Mach KD khong dao

v, =v, =V Hee
K
v, =V, +V,, = v, -
R, + K,
E +R ! Y0
_I_
vﬂ' _ - = (1-’1 + P}ﬂ) Vl:[i
R, Vo \/
' —
V;, cuc tinh nguoc lai
R, +R. & &
Vo = (1"1' - Fm]

R,
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10.4. Ung dung Opamp & ché dd tuyén tinh
10.4.1. Mach KD vi sai-Mach trir

L7,

Ry

Vo :_(1”1 _1”1)7‘{ R,
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C&c mach Vi sai trong cac thiét bi do lwong:
a. dung 3 op-amp

+¥ee A

Ry
v, =—v, — v, Jx —
a (1 1) R}
R, =R, =R, =R,
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C&c mach Vi sai trong cac thiét bi do lwong:

bDl]ng 2 Op-amp e )
Dién ap ra opamp thir 1: v —d
+Vee
RF[ +Rﬂ -¥ee i
V. = 2 XV, N
[ ————4
Il (I F >— 4
, , Vo
Pién ap ra opamp thir 2: R
-Vee
V
R, +R R
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Cac mach Vi sai trong cac thiét bi do lwong:
c. Mach KP vi sai ¢ @6 loi thay doi

+ee

/
V2 _V; Vl _Vl
vA:R"’+RB v, + e vézﬁvl+vl—R—"’v£
RB RB RB RE
R.+R R.], R R,
Vo= ——2y 4 -5y =Sy, =S
R, Ry) Ry R,

R=R =R =R. =R, =R, =R

v, =v.—v, — (v, —vl)x[i—ﬂ+l]

B
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10.4.3. Mach tich phan
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10.4.4. Mach vi phan

Ep
_h. llil;r
+
c i[] e
Il
L |‘\ —
V] q +
e
Ee=Fp

42



10.5. Ung dung op-amp trong mach phi tuyén

10.5.1 Chinh luu ban ky:

Ey

— 1]

Er
—
I

VI

L

g

Khi tin hiéu vao é ban
ky duwong

R
V) =——Fv. <OV
RI

Khi tin hiéu vao é ban
ky am
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10.5. Ung dung op-amp trong mach phi tuyén :
10.5.2 Chinh lwu toan ky:.

Wiz

E E / E
PR ey | . — . —
L
Vi
M v In
-_h:""\
ki /\\ J N >—‘ Vo1
A\ -Ver
Re jz L2
O s
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10.5. Ung dung op-amp trong mach phi tuyén :
10.5.4. Mach so sanh

Nguyén Iy so sanh:
o Khiv >v_ =0Vthi v,=+V,
o Khiv <v_ =0Vthiv,=-V. .

¥, 5 Jul
'F#: ) LUJ ? ,: -'LL “Chatier'™ atTero

'y, o L C—
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10.5. Ung dung op-amp trong mach phi tuyén :

10.5.4. Mach so sanh

Nguyén Iy so sanh:
o Khiv <v, =0Vthi v,=+V

o Tyt !

Rl
LI

—J
—
)
O
»r
2
o

o Khiv>v =01thiv,=-V, .
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10.5. Ung dung op-amp trong mach phi tuyén :
10.5.4. Mach so sanh

N e Trong do dién ap V. -goila diénap chuan.
- +\: Nguyén 1y so sanh:
K = v e Khiv >v =V  thi vp=+V,
/ -Veeo , .
4 o Khiv <v_ =T thive=—V .
. VREF
4
I Var _| /) /N AN A
AN N N 7
Wi
& .t t t 1 1 1 1 ¥
¥ e — oy, e e
-
t
Ve - . — | — . —
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10.5. Ung dung op-amp trong mach phi tuyén :
10.5.4. Mach so sanh

+H|;|;

Nguyen Iy so sanh:

o Khiv_<v, =V thi vo=+V.

o Khiv >v, =T  thivo=-F

£

PN

\

\/

VY SV SN

LI

Y

Y
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10.5.5. Mach Smith Trigger
a. Khong dao — déi xing

E; Er
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a. Khong dao — doi xing

V+:V|—iR|:VI—R|u:VI RF + R| VO
RI+RF R|+R|: R|+RF

Gié S&: VO:+VCC th\l vV =V Re n R

v
" 'R,+R. R +R.

R R
V+: VI R FR —|— R IR VCC <V_: OV -I_ RI -l_ RF i
+ = +—
] RI 1 1 ‘H.FEC
Suy ra. Vi <_EVCC =V B W :\‘

16 b N Re R, b 0
Gid su vo=-v,, thi v~ y S

Re R, a

V= - Ve >V =0V
R,+R: R, +R.

+

SUy ra; %> g Ve =Veel

F
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a. Khong dao — doi xirng

oA A/

YN NN
L— [
tow.wo UTP ‘ﬁ/iFI

+ 8V ] —/L\_ N i

\.K.\.}I‘x, R

. {7 / 7

A1 R A0 A 4 K /A8 R A
LTF \vo

E; Er
¥ Fo—-
—
1
—
>
-8v; + BV I
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b. Mach SM Kd — khong déi xirng

Er

= AL NN
e S

1
"’Tm
I r 3
L # + ¥
e | [ ’—‘ ]
t

N e |
:\ Ve ]
;/ . i W
Vig — —— n/ "
L V 4 /A
\ \ RN 1
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Thank You !



