CHUONG 1

CAC MACH TINH TOAN, PIEU KHIEN VA TAO HAM
DUNG KHUECH PAI THUAT TOAN

Chuong nay nhdm gidi thiéu viéc ung dung mach khuéch dai thuat toan
(KDTT) trong cac mach khuéch dai, tinh toan, diéu khién, tao ham. Khao st cac mach
cOng, trt, nhan chia, khai cin, mach khuéch dai loga va ddi loga, mach vi, tich phan,

PD,PID, mach chinh liu chinh xdc, mach so sanh tuong tu...
1.1 Khai niém chung

Hién nay, cac bo khuéch dai thuat toan (KDTT) dong vai trd quan trong va dudc
ting dung rong rai trong k¥ thuat khuéch dai, tinh toan, diéu khién, tao ham, tao tin
hiéu hinh sine va xung, st dung trong on ap va cac bd loc tich cuc... Trong ky thuat
mach tudng tu, cac mach tinh toan va diéu khién dudc xay dung chi yéu dya trén b
KDTT. Khi thay déi cac linh kién mic trong mach héi tiép ta sé c6 duge cac mach tinh

toan va diéu khién khéc nhau.
C6 2 dang mach tinh toan va diéu khién : tuyén tinh va phi tuyén.
Tuyén tinh : c6 trong mach hdi tiép céc linh kién c6 ham truyén dat tuyén tinh.
Phi tuyén : ¢6 trong mach hdi tiép céc linh kién ¢ ham truyén phi tuyén tinh.
V& mit ky thuat, d€ tao ham phi tuyén c6 thé dya vao mot trong cac nguyén tic
sau day :
1. Quan hé phi tuyén Volt - Ampe clia mit ghép pn cua diode hodc BJT khi
phan cuc thuan (mach khuéch dai loga)
2. Quan hé phi tuyén gitia d6 déc cta dic tuyén BJT ludng cuc va dong Emito
(mach nhan tuong tu).
3. Lam gén dung dic tuyén phi tuyén bing nhiing doan thing gip khic (cac
mach tao ham dung diode).
4. Thay déi cuc tinh cta dién ap dit vao phan ti tich cuc lam cho dong dién ra

thay doi (khoa diode, khoa transistor).



1.2 Cdc mach tinh todn va diéu khién

1.2.1 Mach cong dao

R1
Vi O— 1
R2 RN
Vip  O— 14
Vinn O:—: - V,

out

Rn —r— +
Hinh 1.1. S6 d6 mach coéng dao

Ap dung quy tic dong dién niit cho N ta cd :

Vinl + VinZ 4.+ Vinn + Vout — O
Rl R2 n N
l{N R N

= Vout == le + V1n2 + + an
Rl 1 n

Rs
Vino—L—F

* O Vout

i

Hinh 1.2. S6 d6 mach khuéch dai ddo vdi tré khang vao 16n

Viét phuong trinh dong dién cho nut N:

Rl RN
. R, A 1ea
Ma v,=v,, ——— (dieukién Ry > Rj)
R2 3
= “Vou = &(1 + &)Vin
Rl R3
A A 4 s 2 ' RN R2
= hé¢ so khuéch dai cua mach : K' = (1+—)

Rl R3



Trudng hop yéu cau hé sé khuéch dai 16n thi phai chon R, nhé. Lic d6 trd khang
vao ctia mach Z, = R, nhd. C6 thé khic phuc nhugc di€m d6 bing cach chon R, = Ry
’, , ? \ A \ R , R v ? £ \ \ , \ x =~
16n. Do d6 K' chi con phu thudc vao —=, ¢6 thé ting ty s6 nay tuy y ma van khong
3
anh hudng dén trd khang vao Z, = R, = Ry clia mach. Véi céc cdu tao nhu vay c6 thé
tang thém sé du vao dé thuc hién cac mach cong hodc mach trii ¢6 trd khéng vao Ién.

1.2.3 Mach tru

Ving 0—C—1 >~Lo v
+ out

Hinh 1.3. S6 d6 mach tru

Dién dp § cia vao thuén :

RP
VP = Vm2 R
P
R, +—
a
Dién 4p 6 cia vao dao :
R
— N
VN (Vinl - Vout) R + Vout
N
Ry+—
a

Vivi=v,-w=0=v,=wy

RP — RN
LR g LR
a a

= Vina - ( Vinl_Vout) + Vout

R

P

= Vout = a (VinZ_Vinl) (Néu RN = RP)
1.2.4 Mach tru véi tré khang vao Ién
V|'n2

o +
V
V_ o — >_‘—O out
inl

R
+—]

KR

Hinh 1.4.a. S6 d6 mach trti ¢é mot ngd vao tré khang 16n



Viét phuong trinh dong dién nit cho nit N, va N, ta ¢4 :

Vii—Vy Vy o Vo~V

R _?—FOMK—I{N:O MéVN:Virﬁ

n

\% —V.
= Vin1 7Vin2 = Vo + = K 2 = 0

= I<Vin1 N (n + 1) KVinZ + Vout N VinZ = 0
= Vou = Vi T K(n + 1) vip, -Kvyy
= Vout = (1 + K + nK) Vin2 _KVinl

Hé s6 ctia V,,, ludn ludn 16n hon hé sé cta V,,, = mach khong tao dudc dién ap
ra ¢6 dang : K (V,,, -V,,;). Tré khang vao cta ctia P 16n (Z, = r,), nén khong yéu cau
ngudn v;,, c6 cong suat 16n.

Vini1 O—\ "3

>
Ra
N )
1 J_, I:I Rs
Ry MR,
)i
— 1

- >——L'O Vout
Villz

Hinh 1.4.b. So d6 mach trii ¢6 hai ng6 vao tré khang déu Ién

Hinh 1.4.b trinh bay mach dién c¢d tr§ khang vao cda cd hai ctia (cda v,,; va vi,,)
déu 16n.

Viét phuong trinh dong dién nit cho N, va N, ta cd :

VTV Vino = Vini +— Vil _ 0

inl +

R. +2R
Suy ra: Vou = (1 + R, — )(Vin2 Vi)

1=*3



Ta thdy tré khang vao cta ca hai ctia déu 16n va bing r, cia KDTT. C6 thé thay

R, +2R

d6i dugc hé s6 khuéch dai K' =1+ R, 3 khi thay do6i R,

1=*3

K = Kmin khi Rl = 0

R
LLiC dé Vout = (1 + _2)(Vin2 _Vinl)
R3

Vi R,#0,R;#0onén K'> 1
1.2.5 Mach tao dién dp ra 6 cuc tinh thay déi
Ry Ry

Vini O

Vout
qR,

Hinh 1.5. So dé mach tao dién ap ra c¢6 cuc tinh thay doi

’ V., —V V. +V
Ta co VN — inl out + Vom — inl out
2 2
Vr = q Vil
\ V. +V
Vi : Vp=Vy = —2— =qv,,

2
= Vou = (29 = D)viyy
Khi thay d6i tiép diém trén chiét ap R, ta cd hé s6 cia v, lic duong, lic am.
Khi q=12 = v, ,=0macduv,, #0
Khi q > 1/2 = v, va v, cung pha
Khi q<1/2 = v,, va v,,, ngudc pha
1.2.6 Mach tich phan dao
i

N

Vint 0—:9":'>_‘_ov .
ou

Hinh 1.6.a. So dd mach tich phan déo




Phuong trinh dong dién nut tai N:

V. dv
i +i=0hay -2 4+C—2—0
1 1. ay R dt

t
1 1
vV, =—— | V. tdtz——IV tydt+v, (t=0
Suy ra out RCJ‘ 1n1() RCO 1n1() out( )

= dién ap ra ti I1& vdi tich phan dién ap vao.
Thudng chon hing sé thdi gian T=RC = 1s
Vv, (t=0) 13 diéu kién dau, khong phy thudc vao dién dp vao v,,;.

Néu v, la dién ap xoay chiéu hinh sin: v,,; = V,,,; sinwt thi:

Vint
J. -Sinat.dt = Ccosax V. cosat

out

= bién do dién 4p ra ty 1& nghich vdi tan sé.

Dic tuyén bién do - tan s6 cla mach tich phan :

v
Vom =f () c6 dd dbc - 20dB/decade.

inl

Mach dudc goi 1a mach tich phan trong mot pham vi tdn sé nao dé néu trong
pham vi tn sé d6 dic tuyén bién - tan clia nd gidm véi do doc 20dB/decade.

Dé gidm anh hudng cia dong tinh I, va dién 4p 1éch khong c6 thé gy sai sé dang
ké cho mach tich phan, § ctfa thuan clia bd KDTT ngudi ta méc thém mét dién trd thay
déi duge R, va néi xudng masse.

R
V.
" O_:I_‘:&_‘—O Vout
%l

Hinh 1.6.b. Mach tich phan ddo cé bién tr§ R, bu dong léch khong.

Diéu chinh R, sao cho R, = R thi gidm dudc tic dung cia dong dién léch khong I, =1,
- Iy va dién ap 1éch khong v, = vp - vy (khi v, = 0)



1.2.7 Mach tich phan tong
R1 C

Vin1 o—|:|—4—| |—
Vin2 O_l;'_
2

Vinn o_.:l_
—O V
Rn out

Re

Hinh 1.7. S6 dé mach tich phan téng

Dung phuong phap xép chdng va viét phuong trinh dong dién nut déi véi nut N ta tim

dudc:
1 , : _
Vom — __‘[ le + VmZ 4.+ an t
C/ R, R, R

1.2.8 Mach tich phan hiéu

inl o —
I -
OV,
o— >“ out
Vin2
Lc

Hinh 1.8. S6 d6 mach tich phan hiéu

Viét phucng trinh d6i vdi nit N :

Vini =V e .d(Vout_VN) —0 (1)
R, : dt
D&i véi niit P - Ve =V o e 2)
R, dt

Bién d6i va cho vy = vp, R,Cy = R,Cp = RC

d d
(1):>Vin1 _VN:_RICN' Vout +R1CN. ZtN
(2) = Vi " Vvp =RyGp . &,
dt
d
Suy ra: Vi - Ving = RC You

dt



1
= Vou = oo [ (Vi = Vit

1.2.9. Mach vi phan

C1

Vin o——] v
ou

Hinh 1.9. S6 d6 mach vi phan

, . dv. \
Taco: i=C, —=nL=_—o
dt Ry
dVin
= Vout N RNCI dt :

gid thiét: v, = V,,; sinwt
= Vo = RNC 0V, cosot = -V ,cosmt

Hé s6 khuéch dai ctia mach: K' = Vo oR\C,
inl
K' ting theo tan s6 va do thi bode c6 do déc 20dB/decade.
Vay : Mach dudc goi 1a mach vi phan trong mot pham vi tan sé nao dé néu trong
pham vi tdn sé d6 dic tuyén bién - tan clia nd ting vdi do doc 20dB/decade.
1.2.10 Mach PI (Proportional Integrated)

Vout

Hinh 1.10.a. S6 do mach PI

Mach thudng dugc st dung trong cac mach diéu khién.
Mach ¢6 dién ap ra dugc biéu dién theo dang: v, = Av,, + B j v, dt

Ap dung phuong trinh c4n biang dong tai N: i, +iy =0 = iy =-i, =- v,/R, (1)



Mt khéc: Voy =V +V, = é [i,dt+R iy (2)

. _ 1
Thay (1) vao (2) = vy = - Ry/R,V,, = j v, dt

1

Giasti v, =V, cosot

= v, = —%Vm cos mt — \IEHC sinwt =V, cos(at + D)
1 WOR,

= Dic tuyén bién tan:

2p 2 M2
‘K"=h=i Ry L1 eRC_ 1
V.| R 0 C” R o C
Dit: , = Khi 0 << o, thi [K|~——

R C R, oC
Suy ra dic tuyén bién do tan s6 c6 do doc -20dB/decade (tuong ting khu vic I)
Suy ra so db lam viéc nhu mot mach tich phan

log‘K"

-20dB/decade

’ >
®, = log®
R, C

Hinh 1.10.b. Dic tuyén bién tin ctia mach PI

) 1 R , X e . A ,
Khi o >> 0, = ‘K ‘ ~ R—N = Mach mang tinh chat khuéch dai nhiéu hon (tuong ung

1
v6i khu vuc P). Khu vuc trung gian 1a khu vic chuyén tiép.
1.2.11 Mach PID (Proportional Integrated Differential)

Vin c— Vv t
ou

Hinh 1.11.a. So d6 mach PID
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PID ciing 1a mach hay dudc sti dung trong ky thuat diéu khién dé mé rong pham
vi tn s6 diéu khién cta mach va trong nhiéu trudng hop ting tinh 6n dinh cta hé
thng diéu khién trong mot dai tin sé rong.

Dién ap ra co dang:

Tu phuong trinh dong dién nut tai N: \1;“ . Ztm
1

=0 (1)

Va phuong trinh dién ap ra trén nhanh ra: v, =i R + CLJ'ith (2)

N

Thay (1) vao (2):
Vo = Vin +C1 ™R +LJ. Vin 4 ldvi“ dt
R, CN R, dt
C dv.
Suy ra: v St v. dt-R, C, —= *
y out (RI C n N™1 dt ( )

* O thn s6 thap o << o, thi thanh phan tich phan trong (*) chiém uu thé.

N™N

* O tAn s6 cao o >> Oy = thi thanh phan vi phan trong (*) chiém uu thé.

1~1

2. 3 \ A X . [ R s A £
e Trong dai: o, < ® <, thi thanh phan khuéch dai (—N+&]Vm chiém uu thé.

1 N

Do d6 dic tuyén bién tan clia mach cé dang nhu hinh vé:

log|K| A
I D I: tich phan
P: tilé
P D: vi phan
>
Oy o, log®

Hinh 1.11.b. D4c tinh bién tan mach PID
1.3 Cdc mach khuéch dai va tinh todn phi tuyén lién tuc

1.3.1 Mach khuéch dai Loga
D

Vout

Hinh 1.12.a. S6 d6 mach khuéch dai Loga dung Diode
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D€ tao mach khuéch dai loga, mic diode hodc BJI é mach héi tiép ciia bo KDTT.

Mach dién dung diode (1.12.a.) ¢6 thé lam viéc tét véi dong dién I nim trong
khoang nA — mA

Dong dién qua diode va dién ap dit 1én diode co quan hé :
ip =1, exp [V—Dj
Vr

ip, Vp : dong dién qua diode va diép ap dat 1én diode.

Trong do :

I,: dong dién ban dau, ¢4 tri s6 bing dong qua diode tng vdi dién 4p ngudc
cho phép.

vy : dién ap nhiét. O nhiét do binh thudng thi v;= 26mV

1
= Vout =- VD =" VTlIl— =" VTh’l

D Vin
Io

(o]

R

O —_
. —':'—‘:D O Vout
in +

Hinh 1.12.b. S6 d6 mach khuéch dai Loga dung BIT

Mach (1.12.b.) 1am viéc tot véi dong dién trong khodng pA — mA

Dong Colecto i phu thudc vao dién ap Bazo - emitd theo quan hé :

VBE

ic = Anig = Anlpe(e ™ —1)
Vi Ay: hé s6 khuéch dai dong dién khi mic Bazo chung (BC)

Iiyy: 14 dong dién emito & trang thai bao hoa.

VBE VBE

Khi e'm —1> 0 eV >>1

VBE
Ta co: ic=Ax gy, eV
Ma v, = - vggva ic=v, /R
1 V.
= Vo=~ Vp In—5—=—v_ In—=
N*Ebh N Eth
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Mach chi lam viéc véi dién 4p vao duong (do mdi ndi p-n)

Muén lam viéc véi dién ap Am — thay BJT npn bing BJT pnp.

1.3.2 Mach khuéch dai déi Loga

V.
in O ——0O Vout

Hinh 1.13.a. So db mach khuéch dai déi Loga dung Diode

Vo
Vou =" IpR=-RI e"
\Y%

N — A _ Vi
Vi: Vp =V;, hén v Rlje™

out

R

Vin O Vout
ou

Hinh 1.13.b. S6 d6 mach khuéch dai d6i Loga dung Transitor

ic = Axlgpne " = Axlgppe

(Do vgg =y,

“Vin

= Vout = ICR = RANIEbh € v

1.3.3 Mach nhan dung nguyén tic khuéch dai loga va déi loga

Vi K,In(v,/K;)
In

v Kin(vy/K.) In(v,v,/K,?)

2
VZ = K3VXV),/K2

Tong |— 3| Kbai|  y] exp

—>

1K,
’ In f

KiIn(v,/K5)

Hinh 1.14. Mach nhan dung nguyén tic khuéch dai Loga va déi Loga
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Cac mach khuéch dai loga va déi loga ¢ thé dung mach nhu di xét § muc trén.
Coi mach tng c6 thé dung mot khuéch dai tong KDTT. Mach nhén nay cé sai s6
khoang 0,25% dén 1% so vdi gid tri cuc dai ctlia tin hiéu vao.

Mach chi lam viéc dudgc véi cac tin hiéu vy, vy > 0 (do tinh chat ham loga). Mach
nhan 4200 1a mot trong nhiing mach tiéu biéu dudgc ché tao theo nguyén tic nay.

1.3.4 Mach luy thwa bac hai

DPau hai dau vao clla mach nhan vdi nhau ta sé ¢é mach Iy thua:

Vy A\

K

Hinh 1.15. S6 d6 mach Iily thuia bac hai

r A _ _ 2
Luc nay vy = vy => v, =K. vy
Gia su dién ap vao co dang sin: vy = Vcosot

KV?
2

KV?

Thi dién dp ra: v, = K(Vcosot)* = (1 + cos2mt)

(1 + cos2mt)

= ¢6 thé dung mach 18y thuia bac hai dé nhan tn sé.
1.3.5 Mach chia theo nguyén tiic nhin dao

a. Mach chia thudn

<—Vx

\ v, = v,/Kv,

Hinh 1.16. S6 d6 mach chia than
Ta ¢ tai ctia thuan :

Mach nhan

vy = Kvygvy
Vp =V, ma vp = Vy

= v, = Kvyvy
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b. Mach chia ddo

Hinh 1.17. So d6 mach chia dao

PTCB dong tai N : Kgx+%=0:> Vy =— Yz =

VX
Trong céc biéu thiic trén v, ¢6 thé 14y d4u tuy v, con vy luén luén duong.

Néu vy < Othi hdi tiép qua bo nhan vé dau vao bo KDTT la hdi tiép duong, lam
cho mach chuyén sang trang thai bao hoa gay méo Ién.

vy > 0 chi dung v6i mach nhan thuan (K > 0)
vy < 0 chi ding véi mach nhan déi ddu (K < 0)

1.3.6 Chia mach dung khuéch dai loga va déi loga

VZ Klln(VZ/K2)
In K In(v,/v,) In(v, /v,)
+ Vy: K'SVZ/ VX
Hiéu 5 Kdai _ylexp
1/K,
VX
In *
KIn(v,/K,)

Hinh 1.18. Mach chia tucng tu dung nguyén tic khuéch dai Loga va déi Loga

A=K,In Vs -K, lnL=K1 In-z
K, K, Vi
lnv—7
VY:K3.C Vx:K3VZ:K£
VX VX

Diéu kién : v,, vy, vy : chi 1dy gid tri duong

1.3.7 Mach khai can
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Mach khai ciin dugc thuc hién bing cach mic vao mach hdi tiép ctia bo KDTT

mot mach luy thua.

Hinh 1.19.a. Mach khai cin dao

2
vp = 0; VN = V_22 + % (dung phuong phap xép chong)
2
Do: VP:VN:():V_ZZ+&:0
2 _ Vg

2 2
= VX_VY_Vout_

= Vou = 1,%(—VZ) véiv, <0

Hinh 1.19.b. mach khai can thuan
Ta co: vV, = Vy

Ma vy = Kvi =Kv; =Kv?

out

v, ..
=>Kvi, =v, =V, = fz voiv, >0

Mach dién hinh 1.19.a chi lam viéc vdi dién ap vao v, < 0, con mach dién hinh
1.19.b thi v, > 0. Trong trudng hop ngudc lai thi mach sé c6 hdi tiép duong lam mach
bi ket. D& ngin nglia ngudi ta mic thém diode (mdi mach mot diode) G diu ra cia b

KDTT nhu hinh ve.
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1.4 Cdc mach phi tuyén khong lién tuc
1.4.1 Nguyén tic thuc hién cic mach phi tuyén khong lién tuc va cdc phan ti co
ban ctia no

Cac phan tii co ban dung dé tao ham phi tuyén khong lién tuc 1a cic bo so sanh
tuong tu va diode 1y tudng. Diode 1y tudng dudc cAu tao bing cach mic vao mach hoi
tiép ctia bo KDTT mot diode thyc. Ta so sanh nguyén ly 1am viéc va sai s6 trong
truong hop dung diode thuc va diode ly tudng.

Hinh 1.20.a. Mach phi tuyén khéng lién tuc dung diode thuc

Vour = Vin = Vp
- Khi v;, <v,, thi mach khong lam viéc, v,,, = 0
- Khi v;, <v,, thi vy, #0

= mach dién dung diode thuc co dién ap nguong v,, nén khong thé lam viéc véi

dién ap vao bé dugc.

<
v}
—>
>0

* Vout [] R

Vin €|V>

Hinh 1.20.b. Mach phi tuyén khong lién tuc dung diode ly tudng

(o

Vo = Kovd = Ko (Vin _Vout)
Vb + Vout = I<0 (Vin _Vout) Vél Ko 2 1

~v. - VD
:>Vout R Vin K

0
Vng

K

[}

=> dién dp ngudng: v',, =
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Vi K, ¢6 10* + 10° va V,, = 0,6V thi mach dién nay c¢6 thé chinh luu dugc dign
ap co mV.
1.4.2 Mach chinh lviu chinh xac

Pudc dung chi yéu trong cdc bd ngudn cung cip, trong cac may do.

Phan loai mach chinh lvu:

- Mach chinh luu nia song.

- Mach chinh luu toan song : gdm chinh luu can bing va chinh Iuu cau.

1.4.2.1 Mach chinh luu nita séng

\"
o) Vout out A

Hinh 1.24. Mach chinh luu nia séng

Khiv, <0thiv,<0=D, tit=v,, =0
Khiv,>0thiv,>0=>D mé=v, =V,

Vout

Mat khac : vy = = Vip = Vou = 2 Vin

1.4.2.2 Mah chinh luu toan séng dung s¢ dé cau: (chinh luu gia trj trung binh s6
hoc)

Vin

Khi v;,> 0 = i,, = —= chay qua R, diode D,, dién trd tai (dung cu do), diode D,

1
roi dén dau ra bo KDTT va vé dat.
Khi v,, <0 = i, chay tif ddu ra bo KDTT, qua D,, qua dung cu do, qua diode D,,
qua R, 16i tr§ vé dau vao.
Do dé dong dién qua dung cu do bing:

V.

m

out
R

i
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Hinh 1.25. Mach chinh luu toan séng dung so do6 cau

Vo =V, (trén co cdu do) = v;, (Idy N lam md&c).
1.4.2.3 Mach chinh luu gia tri hi¢u dung

Khi mic thém vao ctia ddo mach ndi tiép R,, C, thi ta c6 mot mach chinh luu gia

tri hiéu dyng.

R2 D4 D3

4 P1—0 Vour

s
. ﬂ P

Hinh 1.26. Mach chinh Ivu gia tri hiéu dung

I 17, .
Ta da biét: Ig, = —.[Ism otdt
Tq

21
T

1t . [1 [
L,= |[—|(Isinwt)’dt =1 [=T/2=—o
hd \/T'!( ) T \/E

e oL \ £ NN 0. £ L A
=> 50 VOi tri trung binh s6 hoc thi tri hiéu dung 16n gap m lan.

) 21
sinotdt =—
T

ISh

S o | 3
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L= Lz 7y
hd \/5 2 Sh 2\/5 Sh
Luc do dign ap mot chiéu thi R, C, khong c6 tac dung.
Luc do dién dp xoay chiéu thi R, C, tham gia vao dién tré R, dudi dang R, // R..
Dé ddng ho chi gia tri hiéu dung thi ta phéi ¢6 :
RR, _, 2V2 202

=K, :>R2_ R1
R, +R, V4

_72—2\/5

Tu C, phdi chon sao cho tr§ khang clia né ddi vdi thanh phan xoay chiéu khong
dang k&, néu khong ha ap trén nd s& gay ra sai s6 do.

Gia thiét sai s6 do cho phép la 1% ting vdi tan s6 vao thdp nhat f,;, bing cach
tinh todn tré khdng Z cia R, // (R, + 1/joC,) ta c6 thé tim dugc gid tri C,.
0,32
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1.4.2.4 Mach chinh lvu gia tri dinh

Hinh 1.27. Mach chinh liu gia tri dinh va dang song ra

Khi v;, > 0 va v;, > v, thi diode thong va dong ra cua bd KDTT A, nap dién cho
tu C cho tdi khi bang dién 4p cuc dai cda tin hiéu vao (dién 4p dinh): v, = V,, ...

Néu sau dé v;, gidm thi D ngit, tu C phdng dién qua dién tr§ ngudc cia diode va
tao dong tai i,. Néu dién trd ngudc cia diode va dién tr§ vao A, 16n = dién ap trén tu
C la dién ap dinh c6 gia trj on dinh.

Néu déi chiéu diode D thi dién ap trén tu C 1a dién ap dinh 4m A, 1a mach lip
dién ap lam ting dém dé ting tré khang ti cho mach chinh luu.
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Khoa K tao dudng xa cho tu khi can do gia tri mdi.
1.4.2.5 Mach so sanh tuong tu

Mach so sanh tuong tu co nhiém vu so sanh mdt dién ap vao v,, véi mot dién ap
chuén V. Tin hiéu vao dang tuong tu s& dudc bién thanh tin hiéu ra dudi dang ma nhi
phan. Nghia la dau ra hodc ¢ muc thdp (L) hodc § muc cao (H). N6 1a mach ghép néi
gitia ANALOG va DIGITAL.

Pic diém: Phan biét gitia bo KDTT thong thudng véi bo so sanh chuyén dung
(ma thuc chat cling 1a mot bo KDTT).

- B so sanh c6 tdc do dap ung cao hon dé thsi gian xac 14p va phuc hdi nhd.

- La KDTT lam viéc & trang thai bao hoa nén muic ra thap (L) va muic ra cao (H)

cta né 1a mic duong va mic Am cta ngudn. Cdc muc nay phai tucng ung vdi

muic logic.

Vout A

\£
Vp 12

V.
Vout n
VN + >
Vp =~ VN

Hinh 1.28. Mach so sanh va dic tuyén vao ra

1.4.2.5.1 Piic tuyén truyén dat tinh ciia bd so sanh

Vp - Vy > 0 = v, = Vg : dién ap ra ung véi muc cao.
Vp - Vy <0 = v, = Vg, : dién ap ra ung vdi miic thap.

1.4.2.5.2 Piic tuyén truyén dat thuc

Vout
CHUA BU LECH
\Ys 2
out KHONG
./
> Vp = VN
CO BU LECH /\A
KHONG
AV
Vout <+“— >
<>

Hinh 1.29. Dic tuyén truyén dat thuc
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Av: dic trung cho bd nhay cua bd so sanh  v,: dién ap léch khong.

1.4.2.5.3 Dic tinh ddng ciia bd so sanh

AVin ™ VP~ W
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Hinh 1.30. Dic tinh dong cda bo so sanh
t, ~ 10ns : goi la thoi gian chét.
Suon déc cia dic tuyén ra ty 1& thuan vdi bién do v,
B0 so sanh yéu cau phai ¢ do nhay cao : ddp ting nhanh.
t. nhd va phai c6 do déc 16n : ving khuéch dai bé.
1.4.2.5.4 Bd so sanh khong c6 tré

Vep ©— |_|_|_>———o Vour  Ven O

Vln

(a)
Hinh 1.31. B0 so sanh khong tr&
Hinha) v,=vy,+V,

Hinh b) YeYo YaoVo g
1 2

R, R

:>Vin:‘—Vc +V 1+_1 +IR
R2 h 0( RZ) Nt
R, R

v, = LV, +V,(1+ 1)+ .R
R Ve o ( R) N-Ry
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