2-1

- I

Vi gid thi€t Cy, = 0 thi Cy = 0; 1y = 0 : ngdn mach B - B'.

So d@6 chi con lai nhu sau :

B=B) I
ji Rb//lb'e %Cble ngb Rc
Theo gia thi€t ta c6 :
Ico=2mA suyra:
h % 25
e= ———=12,5.hg
ma
hije = Ty + Tye = Tye (1o = 0)
Do vy :
hy, 1
12,5 hee =19 (1) = gn= =——=0.08 mho
vy, 12,5
Tan s cao 3 dB :
1 1

f. = =
' 27[Rb'e (Cb'e + CM) 27[Rb'ecb'e
véi : Rb'e = (ri 1/ Rb + rbb’) 1/ Tpe = Rb// Tpe (rbb' = 0, I = OO)

A

nen:
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1
fh=—"7———
2zR, /' r,,.C,.,
Do 1gi dong tan gifta :

2

I i, Vv,

L L b
Aim = =——= 'gm-Rb // I'pe
1. Vo 1

1 1

Theo gid thiét : |4,,|=32 dB =40
Suy ra :
Aim 40
Rb /! Tpe = u =——=500Q2
g, 008
véi :
500.10°
Ry=10°Q 5 rye= ————=10°Q
10° =500
Tu (2) taco :
1
Cye =400 pF

2af, R, /7y, 27.800.10°.500
Tu (1) suyra:

. 10°
o= e 10 g
12,5 12,5
Vay:
| hg = 80; 1y = 1K; Gy = 400 pF1
2-2)

Cho so dd mach nhu sau :

Céc thong so :
- o, =10 rad/s

. - he=100
- - Cye=5pF
RL - Tpy = 0

- IEQ= 10 mA




R, =1K//10K =0,9K
—18, =401, =0,4mho
C,, =g,/w, =400pF

|
]
Cel . CCZ

. i
1 BT l o
R
ii vy Rp Re ce c
T gmvb'e
t ! ! >

a) Tinh @0 1di tin gifta Ay, : cho ngdn mach cdc tu C,, Cy, C. va bd
qua céc phan tif Cye, Cye (cho hd mach hai ddu cdc phan tit ay).
Khi d6 :

A = W L Ve
m = . - * .
li W—>0 b'e li
. i R
véGi * L _ -g, ——
Ve R.+R,
« Ve _ r. /IR,

=7, —_—
. ble*
i 1 /IR, +1y,

Aim =_gm Rc ) (rl //Rb)'rb'e =38
Rc +RL (rz //Rb)+rb'e

b) Tim tdn s6 3 dB f; :
Taco :



Xét & tan sO cao ta s& thiy ring cdc tu ghép ngodi C., Cey, Ce €6 trd
khdng rat bé do o rat 16n — ngédn mach cdc tu ghép ngoai.
So db chi con :

B! c L
Re

C%ll %Rb//ri %rb‘e %%'JCM C%gm%'cé % RL
£ s
Va :
CM = [1 + gm-(Rc//RL)]Cb'c
Cym = (1 +0,4.500).5 pF

Cy = 1000 (pF)
Tan s6 cao 3dB :

1
Wy = (Rb'e =T; /! Rb // Tpe = 196 Q)
Rb'e (Cb'e + CM)
on = 1 — = 3,64 (Mrad/s) << ——————
196.(400 +1000).10 (R, //R)C,.
— tinh todn la hop ly.
Viy :

oy = 3,64 Mrad/s|

2-5
Cho so dd mach nhu sau vdi cdc thong $0 : or = 10° rad/s, Cye = 6
pF, Tpy = 0; IEQ =1 mA, hfe =20—> m = 0,04 mho.

Vece

NEN Ceo ) Tithop Re-:RE//RL
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Cb ‘e

R’ = Iye + hfeRe’, C =
I+g,R

e

* Po 1¢i tan gitta : hd mach Cy,, C':
h,(R,/IR,)

T hu (R IR+ 1+,

* TAn s6 cao 3 dB : R' =1y, + heR.' >> R, : bd qua R.".

Do d6 tin sd xdy ra diém cuc :

1 1

=09

vm

m = = -
CR(C +C) (e +h R(Cy +CY
Thay s :
25
R'=hf.— +he.Rg//RL.=10,5K
[CQ
C.. /
- b'e .=gm a)T' =2PF
Suyra:

o; = 12 Mrad/s : cho Z;
D€ tinh tin s6 o, ta xét hai trudng hop sau :

1 1

®n = = =50 (Mrad/s)
" . C,. 500.40.1072
a) Né&u < op:bd qua C'. Khi dé :
AR
v, v, v,
Trong do :
Ve
Vi
v, 1 1
* b — VGi(Dl— ; Rl = Tj + I'py
v, slo;,+ e R



v

Do ta dang xét ® < mg ma wg << ®; né€n : L x1
v,
1

Suyra: A, =1:khong cé tan sd cao 3 dB.
b) Né&u o >> op: bd qua R'. Khi d6 :
v 1+R.C's

v 1+s[(R, + R)CHRC, 1+ 5° (R.CYR,C,,)

1

~

Thay s :
1+107°
Ay = -9 j -18
1455107 +52.3.10
~ 1+s/10° |, =0,23.10° rad / s
U (l+s/o)(1+5/w)) w, =1,43.10° rad / s
Suyra:
| 2 -18
|AV| - 11:-(02 .210 92
J1=3.10"0%) +(@.5.10%)
Cho (4, =1/42 tacé:

1-6.10"%0* +9.107%0"* + 25.10 %0’ =2 + 2.10%w?
hay :
4.10%%x" + (25.10"-6.10" - 2.10"®)0*- 1 =0
4.10%0" - 17.10%0*- 1 =0
Gidi phuong trinh trén ta dugc o, = 0,23.10° rad/s = 230 Mrad/s >> p.
Viy :

oy, = 230 Mrad/s c6 thé 1y xap xi o, = o'
Aim =~ 1

2-6)
Cho so dd mach nhu sau :
- or=10rad/s
- Cp.=6p
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- Tpy = 0
- Igp=1mA
- he=20
Transistor Q, dudc ghép dang B chung v6i Q; nhim muc dich lam
gidm dién dung Miller Cy; . Tan s& 3 dB ngdn mach B chung f, ~fr. Do
d6 ta chi xét Q, & tan sd thap va Q, & tan s& cao nén R, bi ngdn mach.
S db thay thé :

bi ngdn mach (ndi mass). O ddy ta da bd qua mot tu Cy. mic song song
R., do qué nhd.
Trong d6 :

I
Cw=(1+gnRe // —2—).Cye = 11,85 pF ~ 12 pF
e +1

a) Tinh Ay, : ngdn mach cdc tu ghép ngoai, hd mach cdc tu ghép trong
ta s& c¢6 sd dd sau d€ tinh A, va ngin mach cdc dién trd trong trir dién

trg Tpe.
Ta co :
Aol i e Vhe
iy e Vi
R R
A = -hgy —2— EmZel_ (R /h)
Rc2 + RL Rcl + hib
= _RCZ'gm'Rcl(Rb //hie)
(Ry + R (R +hy)
Thay s :
- —10%.0,04.10°.(10° //500) _ 65
T 10% +10%)10° +25) o
Viy :

b) Tim tin s6 cao 3 dB oy, :
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o, = ! = ! 5= 57,7 Mrad/s
(R, 111y NChe +Cyy)  333,33.(40+12).10

Viy:
o, = 58 Mrad/s

* Ta thdy tu Cy c6 gid tri rdt nhd 1a do R, //

r' r!
b'e mz\l b'e :hib
hy +1 hy +1

c6 gid tri nhd. N&u khong mic thém Q, vao thi :
Cyi = (1 + gn.Re; // Ry).Cye =120 pF
Khi d6 :
1
o, = o= 18,75 Mrad/s : nhd hon truGng
333,33(40 +120).10"

hgp trén ra't nhiéu.
Do d6 ghép thém Q, lam ting bang thong clia mach.

ré6
|1
%)vjl
-

Igs = SK, Cgs = 6p, ng: 2p, Em = 0,003 mho

—> Zulgs =1 =15
Gid st FET dugc phan cuc & ché€ do tinh véi cdc thong s& nhu trén.

* Xétso dd mach & tan so thip :
a) Trd khdng vao :

2-9

20V

1k
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7. =

1

+Rg —>Z, =

sC,

Z;| > o khi 00

eN&u mach hoat dong & tin s§ o <<

= 0,5 Hz thi
cl*tg

Z;z ! .
sC,

b) Trd khang ra :

1 Fas

Z, = ! + 1y !/ s +
sC., u+l sC, u+l

.Z;

— o0 khiwo—0

o Néu :

+1
0 << H

=1,6Hzthi Z, ~
Cc2rds SCCI

c) bolgidp:
v v, v,V
A=-L="f 5 &
Y Ve V, VY

g

L R, Cohs s

v, R, C,s+1 s+50
v R, /R, +1/sC,,)

o — =

N

Ve R R, +1/5C,, )+
u+1

% A e
O tan sd @ >>

Lre Ve RIR 4
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v R Ky

[ —g: g =
. | +0,5
Vi Rg +7 +%Cd s+,
Viy :
R, .C.,s Rg.Ccls 0,72

v

T R,.Cos+1 Ry +r)Cus+1 (s+50)(s+0.,5)

* Tan sd giita :
a) Trd khdang vao : Z;=R,=100K

b) Trd khing ra : Z, =R,/ 4 — 029K
u+1
R_//R
¢) Polgidp: Am=-L="t_ UM _g9
, r
Vi V¢ R R, +—%
‘ u+1

Tan sd thAip 3 dB : o = 50 Hz
(Trén thuc t& ham truyén A, c¢6 3 di€m cuc song c6 2 diém cuc x4p xi
biang nhau).
* Tan s& cao : ngdn mach cédc tu ghép ngoai :

1) Né&u o << g,/Cy = 500 Mrad/s thi bé qua R. Khi d6 :
1 o
S(Cyy +C)  ja(Cyy +C'")  j@.3,5.107"

2) N&u o >> 500 Mrad/s : bd qua C’ nén :

Z, =7, =069K// !
sC

Q)

Zi: Zl':

~0 khio > ©

gad
Ta co :

v
Z()Z.—S

Lo v;=0
Vs = (gmvgs + 10)(2 + Zl)
vdi
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o Z=r,// = :
et 1iCgs+1
1
o /= —
Cgs
Suyra:

Vs :[gm(vg _Vs)+io](Z+Zl)
VvV, = Z \4
£ Z+z "’

Tu d6 suyra :

Vv Z+Z
Zoz _—
io 1+ngI
hay :
1 [1+5(Cyy + Cg)r;

" g, (1+joC, g, 1+ jorCy)
_6,67.10" (s +1,25.10%)
(s+5.10%)?

Zy

< Po lgi dp :
a) o< gn/Cq: bo qua R. Khi d6 :

Ve 1 1

v C
Y 14 s[Cy + %Jrgm.R)]

Tan s6 cao 3dB :
oy = 2531.10° Mrad/s > g,,/C,, = 500 Mrad/s : loai
b) ®>>g,/C,: bd qua C.
vy R/, 5.10°

v, All+s(RI1).Cyyl  1+12,24.10°

- W, = 12,24.10® rad/s = 1224 Mrad/s >> 8m/Ces
Gian dd Bode :

v =

82
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= %:'.R
(1 e

5Coy sC

2-10

So @6 mach :

Céc thong so :

+1.= 1K, R, = 100K

+ R, = 1,5K; Ry, =2,5K

+ R =1K

+ Coa =2p, Cy = 6p

+ g, = 0,003 mho, R4 = 5K
—>u=15

Ta xét c4dc khodng tan sd sau :

a) Tanso thap:

Sd d6 tuong duong nhu sau :

Trong do :
R
+7Z = £ = 120§5K=241K:r€1’t16nsovc’5i
1-—* [R,/R] 1->.2
/RS 16" 4K
T;.
vz = ta Ko
g+l 16
rAL =t~
J7R
* TAn s& cit thap :
W = ! ! =0,2 (rad/s)

CylZ; +11 20.107°[241+1].10°
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1 1
CLIR, +R,//Z)] 20.107°[10° +4.10° //320]

Suy ra :
or, =38 (rad/s)
* DAn nap ngd ra :

W, = =39 (rad/s)

111 I
Yo= ——F—r=—t + =3,38(kmho)
R, Z, 4.10° 032.10

*Po 10 dp :
A%

A = V_L:v_Lv_V_g
Vi s Vg Vi
Trong d6 :
v, _ R;sC., _ 10°20.107°s s

RL
Voo R+ Ve RCostl 1022000 s 41 5450

1
. R, //[RL”L%CCJ ~0,714(s +50)

1%
o — =
v 1 ' s+39
¢ R, //[RL+ A CCJ+ZO
Ve Z, _241.10°20.10%s s
v Z.+r +%c 14+242.10°20.10 %5 s+0,2
cl
Suyra:

071457
" (5+39)(s+0,2)
Ciing c6 thé tinh bing cich khdc :
- Dua vao sd dd mach ta thiy A, c6 diém zero kép tai ® = 0.
- Piémecuc:

1
(Z;+1)Cy

+ o =0,2 (rad/s)
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1 1

+, = ' =— 3 ¢ =39 (rad/s)
[R, +R, /I Z,]C,, (10° +4.10°//320).20.10"
v R, //R
A= L] =X 22 Vo zissry = — s TTL 0714
Vilosw Ve Vi Vg R /IR, +Z,
Viy :
2
A=A, S _ 0,714
(s+o)(s+m,) (s+0,2)(s+39)
b) Tanso cao:
hay rit gon con :
Trong d6 : bd qua R, do Ry >> ;.
. Co 61077 ;
1+g,R 1+3.107°.670
+ R =r4//Ry//Ry = 0,67K
* Néu o << Em _ 0,003 =500 (Mrad/s) thi bd qua R.
C, 61077
-Tan sd 3 dB trén :
1 1
o = =— 5= 250 (Mrad/s)
1(Ce +C')  10°(2+2).10°
— o khong thda diéu kién : loai.
£ NEw o >> 22 =500 (Mrad/s) : bd qua C’.
Cy
-Tans6 3 dB trén :
= ! = 3 ! 3 = 1246 (Mrad/s)
Colri//R] 2.107°[10° //670]
Em

RO rang o >> — :
gs
loy = 1246 Mrad/
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-Dbo lgi :
~ R/, ~ 670//10°
Con+s(RIE).Coyl  10°[145(670//10%).2.1072]

0.4
A= — "
S
a1+ A) )
- Din nap ngd vao :
1 1 1 1
Y, = +—+Cyys = 3 Tt
ra IRy 5.10° //4.10° 10
Y,=0,00145 + 2.10’12s, di€m zero : 725 Mrad/s
Gidn d6 Bode :

+2.1072s

2-11
Céc thong s6 mach :
- Or= 10° rad/s, h¢. =100, Cyc = 5p, Cyre = g/ = 401co/or
- Icg=10mA — Gy =400 pF, R; = 10K, R, = IK - R, x 1K
- TIpy :O, Iri= 1OK, RL: 1K

25
- Cu=Cp=Cs=20pF; 1ye =hie = IOO.E =0,25K

Sd @b tuong duong tdng quat :

Trong d6 :

+ Ry =Ry = 1K ey = 1pe2 = 0,25K

+ R =Ry =R =1K

biatR; =r1;// Ry /1y =10K // 1K // 0,25K = 0,2K
R, =R // Ry, 1yer =1K // 1K // 0,25K = 0,17K
R;=R, /R =1K// 1K =0,5K

S db thay thé bdi tu Miller :

Trong d6 :

Cu= (1+ gm- Re, // RL)-Cb’CZ =1+ gm.R3).Cb*cz
= (1 + 0,4.500).5p = 1000p
Cy _ phdn 4nh tr§ khdng ting sau vé ting trudc.
+ C2 = Cb’e2 + CM = 1400p
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+ C = RygCpe; = 0,17.10°.0,4.5p = 340 pF

C
+R = ——2—=1400p/(0,4.5p) = 700 Q = 0,7K
gm b'cl

*Tans6 3 dB trén :
Ta c6 :
Cyp. +Cy.
G
Ci=Cye + (1 + g2uRy)Cyec
C, =400p + (1 +0,4.170).5p = 745p

'Y:

nen
. oy = 100p—+5p =0,544
745p
"o = 1 = 1_12 =6,71 (Mrad/S)
R,C, 745.107°.200
" @, = 1 = 1_12 =4,2 (Mrad/s)
R,C, 1400.107°.170
nén
2
o= D] 22 B -y |+, | 2+ D v 21— ) | + 47
2y W, O, w, o,

67142 {{ 42 671

= - +2(1-0,544) | +
2.0,544 6,71 42

2
o || 22 8T +2(1-0,544) | +4.0,544°
6,71 4,2

=47,61[-(3,13) + 4/(3,13)* +1,18]
— |op = 2,95 (Mrad/s)

* Do 1gi tAn giita : & tAn sd cao ta ¢6 :

87



_ (griR(ﬁ )-RiR, 1

U (R,+R,) 2
(Reo +R,) 1+s(1+1]+ s Y
W, W 0,0,

Suyra:
2
R, .RR
A, = limAv:g’" 241
§=0 Ry + Ry

Thay s8 :

2 103
A, = 0,4°.10°.200.190 2790
10° +10°
* Né&u bd qua dnh huéng ctia tu Miller, ding cdng thifc ghép n tang
(n=2).
Ain = (-8uRye)"/2 = (-guRyye) /2

4.

Vo1 :

Rye =R // Ry / 1ye = 1K // 1K /1 0,25K = 0,17K

Suyra:
2 1 Rc
Ain=(-0,4.170)72=2312 (—=—"—)
2 R.+R;
Tan s8 3 dB trén clia mot ting :
1 1
o)) = 14,7 (Mrad/s)

Ry.Cy, 170.400.107"
Suy ra tan s6 3 dB trén khi ghép 2 tang :
o = 0,64.00, = 9,4 (Mrad/s) 0,64=+2"% ~1)
Ta thiy 16 rang hai k&t qui qua chénh léch nhau. Piéu nay ding bdi
1& trong cong thifc ghép n ting, ngudi ta xem Cy. = 0 trong khi theo gid
thi€t Cy. = 5p.

2-12
So @6 mach :
+1= 1K Ry = IM
+ Ry= 10K, R;, = 10K
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+ Cy =6p, Coa =2p

+ gm = 0,03 mho, rgs = 5K

Sd db thay thé :

biat: R =Ry //1i 1K
R2 = Rd /! Tds /! Rg ~ Rd /! Tqgs = 3,33K
R3 =Ry // 145 // R =2,5K

Tuong ty nhu BJT : bi€n ddi so dd thanh :

Trong doé :

ng . Em
C= Rz.gm.ngl
G = Cgs2 +Cu = CgsZ + (1 + ng3)Cdg2
* PO lgidp:

Ta tinh c4c tham s6 :
C = Cgs + (1 + ngZ)ng
Ci=6p + (1 +0,03.3,33.10%).2p = 206p
Co=6p + (1 +0,03.2,5.10%).2p =158p

nén
Cc,+C
y= —o s _2P¥O0P (3
C, 206 p
o) = ! = ! o = 4,85 (Mrad/s)
C\R, 206.107°.10
W) = ! = 121 T = 1,9 (Mrad/s)
C,R, 158.107°.3,33.10
Suyra:
2
032 212 _(&&m_ﬂ}J(ﬂ&m_ﬂ} 4y
2y W, O 2 @
Ta tinh :
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w0, 48519

a=——== - =3029 (Mradss)’
217 2.0,039
A I Y P S .2 W 1’95 +2(1-0,039) = 4,87

w, o 1,9 4,

c=Ja® +4y> = /487> +4.0,039% = 4870624
Suyra:

0),21 =a(-b+c¢)

op = \/3029.0,000624 = 1,375 (Mrad/s)
* Po 1gi tAng gitra :

% A ~
O tin s0 cao :

A= (_gm)z'(Rd //rds)RlRZ 1
‘ R,//r, )+R '
[(Ry //74)+ R,] 1**9(1*1}”2 y
W W w0,
nén
A = lim A :gi-(Rd ry)-RiRy
o0 (R, )+ R,
A - (0,03)*.(10//5).10°.10°.3,33.10°
" (10//5).10° +10.10°
R
Aim =748 > Aym = Ajm. —=
7.

1
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2-13
Céc so dd mach nhu sau :
+Ipye = 1K
+ Cye = 1000p
+ Cye=20p
+ g = 0,05 mho
— hg =50.
a) SO dd & tanso thip:
Tan s6 3 dB thap :
1
© 27C[R, Ik + Ry /)]
1

fL= 61103
27.20.107°[10° //(20+200)]
Suy ra:

* PO 1di tn giita :

fL

Aim = i = . = _hfe
L oo i
10K
10K +1K
* (J tAn s6 cao ta c6 so dd nhu sau
Trong do :
Cym = (1 + guR0).Cye
Cu = (1 +0,05.10%.10p = 500p
Tan s6 3 dB trén :

1 1
27(Cyy + Cp )R, 1 T,)  272(500 +1000).107'2.(1000//1000)

fh=116 KHz
Suy ra:

GBW = |4,,,(/, = /)] =[25(0,21.10° — 44) = 5249 (MHz)

im — 7

fi
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Viy :

IGBW = 5,249 MHZ
b) S0 dd & tan so thip :
Tan s6 3 dB thap :

1
fi =
- 272C [r; + Ry /(i + h , R,)]
Thay s :

1 =023 (Hy) =1

f; =
YT 22.20.107°[10% +10° //(10° + 50.10%)]
* Po 1gi tAn gitra :

A= i __ nn/Ry)
i o i /IRy +h,, + hfeRe
. IK.(IK //100K)  _ 0.02
1K //100K +1K + 50K

* (J tAn s cao : bd qua Ry, do Ry >> 17, ta ¢6 s0 db :
Véi : R; =TI+ Iy =Tj
R’ =rye +he R, = 1K +50.1K = 51K

R, =R.= 1K
CV

o= _Cre __ 1000p =~ 20p
l+g,R, 1+0,05.1.10

Ta xét hai kha nidng sau :
e NE&uo<opthiAy~1—> GBW = w: loai.
1 1

FpoCpo  102.1000.10 72

o Né&u o >> wp = = 1 Mrad/s :bd

qua R’.
Khi d6 :

Av= L (dove< vy)
v
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_ 1+5.R,C'
" 14S[(R. +R).C'+R,.C, 1+ 5> (R,.R..C'C,,)
_ 1+52.107° B 1+s/5.107
145510 +522.107  (1+5/2,2.107)(1+5/22,8.107)
—> @y =22 (Mrad/s) (on >> o : thda)— ffy, = 3,5 (MHz)
Viy :

A

A

GBW = |(f}, = /1)-A;,| = 3,5 (MHz)

So dd ghép C chung c6 bing thong 16n hon s6 @6 ghép E chung
nhung d6 1gi lai nhd hon.

2-14
Cyc = 10p, gm = 0,05 mho
Cye = 1000p;
Ip'e = 1K

* Cdch 1:bd qua Cye, coi tan sd fi rit nhd. Ap dung cong thitc
ghép 2 ting gidng nhau, ta c6 :

R
Ain = (-2m-Riye)(-gm. < TIpe
(-gm-Rpe)(-g RC+RL) b

v6i: Rye=1;// Ry // 1pe = 1K // 10K // 1K =0,5K = %rb’e
nén :
Ain = (-0,05.0,5.10°) = 625

Tan s& 3dB cao cia mot tang :

1 1
2R, Cp,  27.0,5.10°.1000.10 72

* Céch 2 : tinh todn chinh x4c bing sd d6 tuong duong :
a) Xétd tin so thap:

=0,318 (MHz)

fy
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véiZ= hie + hfe.|:

R, //L
sC,

|
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