Khoa Dién - Pién ttt Vién thong Mach Pién Tt 1

MOT SO BAI TAP MAU CHO QUYEN

“Gido trinh mach dién tic 1”
Chuong I: DIODE BAN DAN.

L Diode ban din thong thuong:
1) Veé dang s6ng chinh luu: (Bai 1-1 trang 29)

Cong thifc tdng quat tinh Vy:
_ A
"R, +R,
Vp=0,7V (S1) va Vp = 0,2V (Ge)

L L

a- Vé Vi (t) v6i Vg(t) dang séng vudng cé bién do 10 va 1V

AVS AVS
10 — 1 —
+ + + +
0 1| 2 3] 4 " t(ms) 0 1 2 3l 4 " t(ms)
-10 -1
AVLI AVLZ
8,37
’ 0,27
L , —
0 1 2 3 4 t(ms) 0 1 2 3 4 t(ms)

K&t qué véi gia thiét: Ri= 1Q, R, = 9Q, Vp =0,7V.
Vi Diode chinh luu chi din dién theo mdt chiéu nén:

*  Trong %T>O,Diodedﬁn—)iD;tO—)iL;tO—)VLiO.

V,, = 102075 _g37v va v, 12074 607y
1+9 1+9

*  Trong %T<O,Diodet€it—>iD=0—>iL=O—>VL=O.
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b- V& Vi(t) véi Vg(t) dang séng sin c6 bién do 10 va 1V.

AVS AVS

1
1(())/ +\ 2/ +\3 - tms) 0,(7) 2 3
N - Ny 1 4
. \/ RN

v

AVLZ
9
- 0,27 . . R
of 1 2 3 4 = ums oo 1 2 3 4

#*  Khi Vg = 10sin®ot nghia 1a Vg, = 10V >> Vp =0,7V ta c6:
V.
=R = 10 9=9
R, +R, 1+9

V., = 9sinw,t

(Ta gidi thich theo %T >0 va %T <0)

*  Khi Vg = 1sinoyt nghia 1a Vg, = 1'V so sdnh dugc véi 0,7V:
+ Vs>0,7V, Diode dan, ip #0, i, #0, VL # 0.
v, = B0t=070 65 6ne,t—06
1+9
Tai sinwgt = 1, [Vl = 0,27V.
+ Vs<0,7V, Diode tit,ip=0, i, =0, VL =0.

V6i dang séng tam gidc ta c6 két qué tuong tw nhu séng sin.

2) Bai1-3: D€ c6 cic két qua 16 rang ta cho thém céc gid tri dién trd: R, =
1KQ, Ry, = 10KQ, Ry, = 9KQ.

Rp=10K

Ri=1K

+ - .
A\ 1 T
+ D L Ry

a- VE Vi (t) véi dang séng vudng cé bién do 10Vva 1 V.
1

* ET > 0, Diode din, Ryp = 0, dong ip. chdy qua R;, D, Ry nén ta c6:

V-V -
LTV o 10207 4400 _g3gy
R,+R,© 10°+9.10

V-V -
“YsmVo g o 1207 9400 _g27v
R, +R, 10° +9.10

L2

t(ms)

t(ms)
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1 . ; .. . N .
*  —T<0,Diode tat, R, = o0, dong i, chay qua R;, Ry, Ry nén ta c6.

\Y%
Vv, = S R, =— 1:) S 9.10° =4,5V
R, +R, +R, 107 +10" +9.10
\"
vV, = S R, =— 1 3 9.10° =0,45V
R, +R, +R, 10° +10" +9.10
AVs AVS
10 — 1 —
+ + + +
o 1f 2| 3] 4 ~ t(ms) of 1f .2 3.4 ~ t(ms)
-10 -1
AVLl AV
8,37 —
o 1| 2| 3 4 R 0,27 —
45 ~ t(ms) o 1f 2 3] 4 ~ t(ms)
’ -0,45

Vé V. (t) véi dang séng sin c6 bién d6 10VvalV.
Pé€ don gidn khi Vs, = 10V (>>Vp = 0,7V) ta bé qua Vp. Khi d6:

b-
k
+ lT>0,Diode dan, Ryp =0, dong i, chdy qua R;, D, Ry nén ta
co:
V. 10sin @, t
vV, = S = 0" 9.10° =9sin w,t(V
OR,+R, " 10°+9.10° btV)

+ lT <0, Diode tit, Ry = o0, dong ii. chdy qua Rj, Ry, Ry nén ta cé.

A" 10sin @, t
Vv, = s L= 9107 = 4,5sinw, (V)
R, +R, +R, 10°+10% +9.10
Khi Vg = 1sinmyt so sdnh duge véi Vp ta sé€ co:

*
+ lT >0, khi Vs > 0,7, Diode din, Ryp = 0, dong ip. chdy qua R;,
D, Ry nén ta co:
Vv, = 131;?"51:)’7 R, = lls(i; ‘10;;8;7 9.10° = 0,9sin ,t — 0,63(V)
Tai @,t ==, sinagt = 1, ta 6 Viam = 0,9 - 0,63 = 0,27V
+ lT >0, khi Vg, < 0,7, Diode tdt, Rygp = o0, dOng i, chdy qua R,

Ry, Ry nén ta cé:
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0,7sin m,t R 0,7sin m,t

V,=—"""20 R = 9.10° =0,315sin ®,t

R, +R, +R,
1

10° +10* +9.10°

+ ET <0, Diode tit, R,y = o0, ddng i chdy qua R;, Ry, Ry nén ta co.

1si t 1si t
=B o= SO g40° = 0 45sine,t
R,+R, +R, 10° +10* +9.10°
AVs AVs
10 !
+ + 0,7 ()
0 - - » t(ms) 0 \/ U >
-10 -1
R4 AV
9 0,585
+ +
_ _ > 0,315 S e —>
45 wms) W20 T N

2) Dang mach Thevenin dp dung nguyén 1y chdng chap:
Bai 1-20 véi Vi(t) = 10sinmyot

Ri=1K A iD

i K +
ri=1,5K T
1 RL

VDc=5V% + 1.4K VL

Vi ’ \L

A R K A
R/t i Ry iq
RL A 4
VT VT

'K
a- V& mach Thevenin:
Ap dung nguyén 1y x&p chdng d6i v6i hai ngudn dién dp Vpe va Vi
% Khi chi c6 Vpc, con V; =0 thi dién 4p giita hai diém A-K:
T 1,5.10°
Vi = Vpe — =5
AP R 4 T10% +1,5.10°

% Khi chi c6 Vi, con Vpc =0 thi dién dp giita hai diém A-K 1a:

R, : 10°
Vi =V, —1—=10.sin 0yt ————
MR 41 *10° +1,5.10°

=4sin 0,t(V)
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*

VAy khi tdc dong ddng thdi cd Vpe va V; thi stic dién dong tuong
duong Thevenin giita hai diém A-K la:
I. R.
V.=V —+V, — =3+ 4sin®,t(V
T DCR.+I‘. 1R.+1‘. ()( )

1 1 1 1

bién trd tuong dudng Thevenin chinh 14 dién trd tuong duong cla
phan mach khi Diode hd mach 1a:
R, 10°.1,5.10°

R, = +R, = +14.10° =2KQ
R, +1, 10° +1,5.10°

b- V& dudng tai DC khi o,t=0,%, % % T
3727372

*

Tai @yt =0= V, =3V

B3

Tai @t = g = Vy =344 =646(V)

Tai mot=§:>VT =3+4.1=7(V)

V3

Tai ot = —g = V; =3-472 = ~046(V)

Tai @t = —g =V, =3-4.1=—1(V)

ip (mA)
A
3,15
2,88
1,15
-1 R
N 3 6,46 7
= v
I I N
L —
]
\
v t
Theo dinh ludat Ohm cho toan mach ta cé.
(VeVe Ly Vo
RT RT 1QT
* Taiot=0=>i=-—-.0,7+ 3 - =115(mA)
2.10 2.10°
b Tai oyt=Tmiz——07+-290 _)88(maA)
3 2.10° 2.10
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+ Tai @t=—=i=— ! 3.0,7+L3=3,15(mA)
2 2.10 2.10
b Tai @yt=—T =izt 07-20 _ _58mA)
3 2.10 2.10
. T . 1 1
* Tal@t=—-—=1=- +.0,7— 7 =—0,85(mA)
2 2.10 2.10
c- Vé
V. V. V.
V,()=R, i, =R, .= L =R, —— 1 —— =14.10° —Z
=Rty =R, R, (R, //t)+R, 2.10°

=0,7V; =0,7(3 + 4sin w,t) = 2,1 + 2,8sin 0,t (V)
AVL

4,9V

HAWA

0
-0,7

II. Diode Zenner:
1) Dang dong I = const (bai 1-40); 200mA <17 <2A,1rz=0

>
—>

R {1, I
22V<VDc<28V2f X Vz=18v 53R =18Q V.

a- TimR; d€ V. = 18V = const.
Imin=Izmn +I.=02+1=12A.
Inax = Izmax + I =1+2 =3 A.
Mit khac ta ¢6: Vimin = 22V = Iznin.R; + Vz.

Suy ra:

R o= Vima=Ve 2718 _4 ..o
1. 12 12

Vimax = 28V = IzmaxRi + Vz

Suy ra

V. -V -

Ri — imax Y4 =28 18:&:3,3,(2
IZmax 3 3

Vay R; = 3,3Q.

b- Tim cong suit tiéu thu I6n nh4t cia Diode Zenner:
Pzmzx = Izmax.Vz = 2.18 = 36W.
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2) Dang dong I, # const: (bai 1-41), I0mA <1 £85mA.
I7min = 15mA.
Ir

R; IzT I 1
13v<VDC<16v;Zf Vz=10v SR, vy

o

a- Tinh gid tri I6n nhat cla R;
VitV g ViTVe
I +ILmin 1 IZmin +I
*  Khi Vpc=13V taco
R < 13-10 _
0,015 4+ 0,085
*  Khi Vpc =16V ta co
16-10
0,015 + 0,085
Vay ta 14y Ripax = 30Q.

Z max L max

30Q

b- Tim cong suit tiéu thu I6n nhit cda Diode Zenner.
Pzmax = Izmax.Vz.
Mit khéc: Vimax = IzmaxRi + Vz
V. -V, 16-10
:> Imax = =
R. 30

Lmin — 072 - 0701 = 0,19 = 190mA
— P  =019x10=19W

Zmax

=200mA

=1, =1_-I

Zmax

3) Dang Iz # const; I, # const (Bai 1-42)
30 < I £50mA, Iz, = 10mA.
rz = 10Q khi Iz = 30mA; Py =800mW.

Ri |, T I T
—_/ IOQ =
20v<Vpc<25v %‘ V=10 Ry Vo

bl

a- Tim R; d€ Diode 6n dinh lién tuc:
PZmax 0’8
IZmax =, T T4
v, 10
Vay 10mA <17 <80mA
Ta ¢cO: Imin = Izmin + ILmax = 60mA
Inmax = Izmax + Iimin = 110mA

=80mA
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Mait khac: Vipin = Inin.Ri + VZz =20V
_20-10_ 16670

imax

>

Vimax = Imax-Ri + VZ =25V
= R = M =136,36Q

imin —
b

Suy ra: 136,4Q <R; £ 166,7Q
Vay ta chon R; =150Q

Vé diic tuyén tai:
Ta c6: VZ + IzRi = VDC - ILRi
* V&1 Vpc =20V ta co:

20-0,03x150=15,5V  khi I, =30mA
vV, +1,150 = .
20-0,05x150 =12,5V  khi I, =50mA
* V61 DC =25V ta co:
25-0,03x150=20,5V  khi I, =30mA
VvV, +1,150 = .
25-0,05x150=17,5V  khi I, =50mA
Tuong tng ta tinh dugc cdc dong 1.
= 122710 a6 gma 1, =122710 16 7ma
150 150
1, =299710 _g50a; 1, =179 710 _soma
) 150 150
Iz(mA)
A
20,5 17,5 15,5 12,5 Vz=10V 0 vV,
>/ 10
16,7
30
50
70
\ 80
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Chuong II: TRANSISTOR HAI LGP TIEP GIAP

Bé khuéch dai R-C khong ¢6 Cc va khong ¢6 Cg (E.C).

I
1) Bai2-10: 20 < B < 60, suy ra Icq khong thay d6i qud 10%.
o +25V
R2 RC:1,5K
= +
&/ Vere=5V
R,
Re=1K

#  Phuong trinh tdi mot chiu:
Vee = Vegq + Ico(Re + RE).
g = Ve 2575 g,
R. +Rg 1,5.10° +10°
Néu coi ddy 1a dong dién ban dau khi B = 60 sao cho sau mot thdi gian
B chi con B =20 thi yéu cau Icg > 7,2mA.
Ta gidi bai todn bai todn mot cdch tdng quat coi By = 20; B, = 60.

*

1 1
Ry, =EBIRE <R, <Ry, =EB2RE

R, =-.20.10° =2KQ <R, <R,, = %.60.103 = 6KQ

Vay 2KQ <R, £ 6KQ
5 £ VBB -0,7 ~ . < P
*  Mat khac I = — R néu coi Vg = const thi ta co:
R, +—>
p
R
I R, +-">
ICQ‘ = Ez >09 (1)
Q2 R+
B,

% C6 thé tinh tryc ti€p tir bt phuong trinh (1):

R, +ﬁ > 0,9[RE +&J = 0,IR, 2 Rb(—i + 0’9J
B B, B

2 1 2

0,IR 0,1.10° 100
= R. < > E = 2 = = 3,53KQ
b 1 09 1,09 283107

B, B, 60 20
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Chon Ry, = 3,5KQ.
N&u bd qua Ipq ta c6 Vpg = Vpg + IggRg = 0,7 + 8.107°.10° = 8,7V.

&
Suy ra:
3
R, =R, L 3,5.10° L__35100 5368Q = 5,4KQ
Vis 8,7 0,652
1-—= 1-—=
Vee 25
v
R, =R, —=35.10 2 10057Q = 10,06KQ
BB ’
% Ta c6 thé tinh tong quat: Chon Ry, = 4KQ thay vao (1):
3
| 10° + 4.10 067
oo 60 __ 2" _88,9%, bi loai do khong thda man (1),
| P 10° + 4.10° 1200
20
3
10° + 3.10 1050
#  Chon Ry =3KQ thay vao (1): —* = - = =091 thda
@z qo° +3.10 1150
20

man bat phuong trinh (1), ta tinh ti€p nhu trén.

2) Bai 2-11: Véi hinh vé bai (2-10) tim gié tri cho Ry, R, sao cho dong ic xoay
chiéu c6 gid tri cuc dai.
*  Piém Q t6i vu duge xdc dinh nhu sau:
Cmmax — ICQTU' = #
RDC + l{AC

VCEQTU = ICQTU’ Ric

Tir hinh vé: Rpe = Re + Rg = 1,5.10° + 10° = 2,5KQ.
Rac =Rc + R =1,5.10° + 10° = 2,5KQ.
25
=5mA

I

1 =
Suy ra: "€QIU 75 5103 4 9 5103
Veggru =5.10°.2,5.10° = 12,5V

+ Chon R, =%BRE :%.100.103 =10KQ (b3 qua Ip0)

ic(mA)

\Y/ A 1
cC —10 DCLL = ACLL| -
2,5.10°
RDC =
Ve _ Qru
2R +R;)

0 Vceqru = 12,5 25 Vce(V)

Vg = Vag + IcgruRe = 0,7 + 5.107.10° = 5,7V

10
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4
R, =R, L i0100—L_—1% 1950 =13k0
1— Ve =57 0772
Vee 25
Vv
R, =R, < =10* 25 _ 4385KQ ~ 44KQ

BB ’

Vi Rpc = Rac nén phuong tring tdi DC va AC trung nhau.

3) Bai2-14: Diém Qusiky vi biét Vg = 1,2V; B = 20. Tim gid tri t6i da cla dao
dong c6 thé c6 dudc & C va tinh 1.

+6V
Rc=1K
Ry =1K V%
s
Vg =12V = Rg = 100Q
Biét B =20, VBEQ =0,7V.
V.. =V —
Ta c6: oy = BB seo _ 1L,2—0,7 ~33mA

0 -
R, +Ro 100450

% P& tim gid tri t6i da clia dao dong c6 thé c6 dudc & C ta phii vé
phuong trinh tdi DC, AC

ic (mA)
v * DCLL = ACLL(— Lj
Rcc =545 1100
Po=33 Qb
2,725 Qv
0 2,37 3 6 VVCE(V)

Veeo = Vee — Ieo(Re + Rp) =6 - 3,3.10°.1,1.10° = 2,37V
Vay gid tri t6i da clia dao dong 1a:

ICmmax = iCmax — ICQ = 5,45 — 3,3 = 2,15mA

Suy ra Vimax = Iemmax-Re = 2,15.10°.107 = 2,15V

Pcc = Icq.Vee = 3,3.107.6 = 19,8mW

*

*

Mdt s bai tip miu
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P, = %(ICmmax PR, = %(2,15.10-3 J.10* =231mwW

P, 231107

P 198.107°

II. Bo KDRC khong ¢6 Cc, Cg_(tu bypass Emitter) (EC)
1) Bai2-15: Piém Q bat ky.

Hiéu suat: n =

=11,7%

* V=10V
R, Rc=150Q
BZIOO; VBEQ:0,7V
Ry
1~ CE—) [=S)

a- TimR,, R, d€ Ico=01mA (R, << BRE)
Vi Ry, << BRg nén ta c6:

~0,7
Tog =5 =97 _oma =107 A

E

suyra Vgg=0,7 +100.10%=1,7V
1 1
R, =—PBR, =—100.100 = IKQ
° 10B 10

10° 10°

[S—

b Ve L7 083
Vee 10
v
R, =R, ~<¢ =10° 10 = 588K0
Vis 1,7

b- D& tim Icpmax v6i Ry, Ry nhu trén ta phdi vé DCLL va ACLL:

1
AIC (mA) DCLL(— Ej
60
Icmmax A@LL(— Lj
150

N s
v

75\ 10  Ves(V)

VFany = 9V
Mot s6 bai tip miu 12
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Veeg = Vee — Ieo(Re + Rp) = 10 - 102.250 = 7,5V

T hinh vé& ta nhin thdy d€ Icy, 16n nhat va khong bi méo thi Icmmax =
10mA.

Ta c6 thé im icmax VA Vemax theo phucng trinh
. 1
1c _ICQ == R (VCE _VCEQ)
C
V,
Qt—2=10" + 12 _6oma
R, 150

Cho Veg=0=> i, =1

Choic=0 = Vg = legRe + Vegg = 107150+ 7,5 =9V

2) Bai2-16: Piém Q t6i wu (hinh vé nhu hinh 2-15).

DPé€ c6 dao dong Collector cuc dai ta c6:

Vv

1 =—2F 1
cam RDC + RAC ( )
Veegru = Raclegru (2)
Rpc =Rc+Rg= 150 + 100 = 250Q
RAC = RC = 1509

Cmmax

0 _,
250 +150
Veeory =150.25.107 =3,75V

Thay vao (1) ta dugc: I, = SmA

ic(mA)
A
2ICQTU= 50
Vee _ 40 ACLL(— ﬁj
R. +R;
leqru=25 DCLL| —
250
Vceqru 2VCEQTU 10 g Vce(V)
= 3,75 :7

Vgp = 0,7 + ICQTU-RE = 3,2V.

1 1
R, =—PBR,. =—.100.100 = IKQ
° 10B 10
3 3
R, =R, L _ 100 _10 ~147KQ
Vs {32 068
Ve 10

Mot s6 bai tip miu 13
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Ve 3 10

=10"—=3125Q = 3,1KQ

BB 3’
Dé vé ACLL, rat don gidn ta chi cAn xdc dinh:
icmax = 2lcoru va Veemax = 2VeeQru.

R, =R,

M.  B& KD R-C cé Cc va Cg (E.C).
1) Bai 2-20: Piém Q t3i wu
Rpc =Rc+Rg= 900 + 100 =1KQ
RcR, _ 900900 _, o
R.+R, 900+900

AC

R

@)

R;=900K
R, Rg |
» CE—) o

vV
——€ — =6,9mA
R, +Rpc

Veroru = Iegru.Rac = 6,9.107.450 = 3,1V
Vgg = 0,7 + Redegru = 0,7 + 100.6,9.107 = 1,4V

1 1
R, =—BR. =—.100.100 = IKQ
b 10B 10

I = ICQTU =

Cm max

Jc(mA)

ZICQTU = 13,8

Vee ACLL L
=5 10 450
R, +R,

lery =69 DCLL| ———
1000

O Vceeru 6,2 10 " Ver(V)
=3,1

Mot s6 bai tip miu 14
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3 3
R =R =19 _10 1160
1= Ves _L4 086
Ve 10
v
R, =R, ¢ = 10° 1% _ 71430
BB l’
Ta c6 dong xoay chiéu:
R
e Re g 90 69 345ma
R, +R, 900 + 900
=V, =31V

2) VAan bai 2-20 néu ta bd tu Cg thi ta s& c6 bo khuéch dai R.C ¢6 Cc ma khong

c6 Cg. Khi d6 két qua tinh todn sé khac rat it vi Rg << R, R
RDC = RC + RE =900 + 100 = 1KQ

R-R .
R, =R, +—cRi 00420099 _ 55,0

R, +R, 900 + 900
V,
ICQTU = ICmmax = — = 3 10 = 6745mA
Rpc +R,c 107 +550

Veroru = legru.Rac = 6,45.107.550 = 3,55V
Vi = 0,7 + Icg. Re = 0,7 + 6,45.107.100 = 1,345V

1 1
R, =—BR. =—.100.100 = IKQ
b 10B 10

1 10° 10°
R, =R = = =1155Q
TRV, T8 osess
Vee 10
v
R, =R, ~€¢ =10' 0 _ 74350
Vis 1,345
R
Lm = € Cm = 900 '6’45~1073 = 3,225mA
R, +R, 900 + 900

Vim = RpIin = 900.3,225.10° = 2,9V,

IV. Bo KP R.C mic theo kiéu C.C.
1) Bai 2-22: Mach c6 thién 4p Base.
* Pay 1a dang bai di€ém Q bat ky vi di biét Ry, Ro.

RiR,  510°20.10°

Ry = = 3 3=
R;+R,  5.10°+20.10
R, 5.10°
= = 25=5V
UOR 4R, ¢ 5107 +20.10°
Tz =07 3707 _5ya

R
R,+-> 210+
OB 60

Mot s6 bai tip miu 15
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V=25V
R, Rc=1K
20K B=60
(Ii Cep oo
AN t *
R, .
L

R 0 N Vg —0,7
(Vi R >>—" nén c6 thé tinh gin ding theo cong thic I, = —2——

Vero = Vee — Ieo(Re + Rp) =25 - 2,1.107.3.10° = 18,7V
A ic(mA)

Icmax = 11,45

VC C

ACLL| —
[ ( 2.10° j

=383

Ieqru=5 1
peLt -0
. 2\ Q 3.10

0 10 Vero 229 25 Ver(V)
=18,7

Tu hinh vé ta thdy: Icq < Icoru nén Iey = Icg = 2,1mA

R, 2107

CR,+R, T 2.10° +2.10°
Vimmax = Redim = 2.10%.1,05.10° = 2,1V

* Cdch vé DCLL va ACLL ctia bd KD R.C mic C.C tuong tu nhu cdch mic E.C

2.1.107° =1,05mA

Lm

. 1
ic—Ieg = _R_(VCE _VCEQ)
AC
R.R
véi R,. =R, +—E "L —2kQ
R; +R,
. VCEQ -3 18’7
Cho Vcg=0suyra i, = I+ R =21.10" +2—3 =11,45mA

AC
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ic=0suyra Vegona = Vero T Racleg =18,7+2.10°.2,1.107 =22,9V

* Vi bai todn trén néu chura biét Ry va R, ta ¢6 thé thiét k& d€ dong dién ra 16n
nhit: Rpc = Re + R = 10° + 2.10° = 3KQ.
Vee 25

Ta co: 1 = = =5mA
YR, +R,. 3.10° +2.10°

VCEQTU = ICQTU-RAC =10V.

2) Bai 2-24: Mach dugc dinh dong Emitter.
Theo dinh luat K.II: XV, =0ta cé
RbIBQ + VBEQ + RE.IEQ _VEE =0
Vg —0,7 -
Suyra I, =—22——=~ 10-07 =93mA
R, 100
Ry +—
p
Vceg = Vee + Vee — Ieg(Re + RE)

=10+ 10— 93.107.150 = 6,05V

Vcc=10V
Rc=50Q Ce— oo
1.
CE%OO
|/ .
ks —
1L
Ry<<PBR T
v<<PRe Re=100Q Ri=100Q
L
= Vge=-10v =
* [ = Rg I 100 .93.107° =46,5mA

" TR, +R, " 100+100
% Vin= IRy = 46,5.107°.10° = 4,65V
% DAy la diém Q bat ky nén ta co:
1

ic _ICQ = _R_(VCE _VCEQ)
AC

. VCEQ
+ ChoVcg=0suyra i =I+ =214mA
AC

+ Choic=0suyra
Vee = Verg t1eoRac =6,05+ 93.107°.50 =10,675V
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4 lc(mA)
214
1
ACLL(— _j
R +R;
Ieo =93 Q
@ DCLL(— Lj
150
0 Veeo 10,675 20 Ver(V)
= 6,05
*  Né&u bai nay dudc tinh & ch€ do tdi uu thi:
Rpc =Rc+Rg= 150Q
R.R
= —ENL_ 500 khi d6
R +R,
V,
Togy =——ee =2 _ 1A =100mA
R, +R,. 150+50
Vceoru = Ieqru.Rac =5V
Mot s6 bai tip miu 18
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Chuong IV:

I.

1) Bai4-7: Q batky.
a- Ch&do DC

THIET KF VA PHAN TiCH TiN HIEU NHO TAN SO THAP.
S¢ @6 mic Emitter chung E.C:

Mach bién Tt I

+VCC=2OV
Rc=1,5K
R,=20K
Ccz—) 0
C(jl—) oo + II( -
S & ]
Ri=1,5K
; CD R=2K  $N Re y
3,5K 1,5K .~ CE—)oo
RR, 3,5.20
b = = -~ K
R, +R, 35+20
- R, e = 35 20=3V
R, +R, 35+20
Io = - 2’7103 ~4,6mA
500 +
100
Veeo = Vee — Ieo(Re + Rp) = 20 — 4,6.10°.2.10° = 10,8V
-3
h. =14h, 25.10_x — 7600
,6.107
b- Ché& dd AC:
ic
ib iL
R; Rb RC
! hie =
i 2K 3K 100iy, 1,5K Ri=1K
i |_> <—|
iy s ——
= 1,2K
Zi ZO
Mdt s bai tip miu
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Mach bién Tt I
A, :i._L:i._Li._b (1
i, i, i
. . . R . 3
hoohile o Re oo L0 40 5
i, ici, R¢+R, 1,5.10° +1,5.10
i,  RJ/R, 12.10°

= =061
i, (R,/R,)+h, 12.10°+760

Thay vao (1) ta c6: A;j=-50.0,61 =-30,6
Z; = Ri//Ry//hie = 1200//760 = 465Q
Z,=Rc =1,5KQ.

2) Bai4-11: Q bat ky va hg thay déi.
a- Ché& d6 DC:

R, = %BIRE = %.50.10 =50Q <R, =100, khong bd qua Igq.

1

xR, :%BQRE =--150.10=1500 >R, =100, b qua Ino.

9 +VCC=20V
Rc=100Q
Cc—) o)
+ |0 -
I\
. (7 i
b,
R,=100Q
RL=100§2
ICD Re y
! — Vgp=1L,7v 10Q T Cg—oeo

IEQ[ = VBB _12’7 = L7 _1063 =83mA
Ry+-> 10+——
B, 50

IEQ2 - VBB -0,7 _ 1,7-0,7 —100mA

R, 10
-3
h,, =14.50. 220 2210
83.10
-3
h,, =14.150. 219" _ 5550
100.10

suy ra 21Q < h;e £52,5Q

Mdt s bai tip miu
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b- Ch& do AC:

A ii_fii__ Re R,
T R.+R,  “R,+h,
B 100 ., 100 20,66

T 100+100 7 100 +21
100 o 100 _
100 + 100 100 +52.5

Z: = Ry//h;e suy ra Zi; = 100//21 = 17,36Q
Zi» = 100//52,5 = 34,43Q
Viy 20,66 < A; < 49,18
17,36Q < Z; < 34,430

A =

i2

—49,1

ic

ip iL
Rb h RC _
, 100Q S heis  S100Q  § Ru=100Q
1i
=

3) Bai4-12: Dang khong c6 tu Cg
a- Ché& d6 DC:
L = Ves=07_ 57-07
cQ R, +& 10° +&
h, 100
(c6 thé tinh Icq=5mA)
Verg = Vee — Ieo(Re + Rp) =20 — 4,5.107.(3.10°) = 6,5V

-3
h, = 1,4.100.% =778Q
45.10

o

=4,5mA

+VCC=2OV

Rc=2K

Cc—> [=S)

+ |/ -
I\

i

&)

Rp=10K

i <T> R;=10022
:VBB=5’7V RE:IK
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b- Ch& do AC:

b . =7780

iL
Rb R
heRE C R;=100Q
iléD 10K 100i, 2K -
.

AL Ll ()
L I L

1 1, 1 R

_—L=_—L.—C=——C.hfe =-95,24

1, 11, R.+R,

iy, _ R, 10*

i, R,+h_+h R, 10°+778+10°

Thay vao (1) ta dugc A; =-95,24.0,09 = -8,6
Z, =R, //[h, +h R, |=10*//10° = 9,IKQ

1. So d6 mic B.C: Bai 4-21, h,. = 10*
1) Ché& @6 DC:

r;=50Q R =10K

+
Y —® Ri = = Vee

\

]
®!
o
l

8

h, = _19_49;
1+h, 11
-3
hy, =i =1 14102210 _39
1+h, 11 0
h —4
()b — 0¢ :—10 :10_5
l+h, 11
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2) Ch&do AC:

R; 50Q ic
ie iL
.1 his Qg <R,
g 320 hele <100 $ 10K0
0,91,
= '
V. V i
A =—L—-_"L ¢ 1
Vo, i, Vv, )
1
V., iR, i Rip o 10*.10°
_—L = #_C = ——Oli.hfb = —WO,91 =-827
1 1
e C le RL + +
hob
RS e S S S P
V., V, R, +h, R, +h, 50+32
Thay vao (1) ta dugc Ay = (-827).(-0,012) = 10,085 = 10
III. So dd mic C.C: Bai 4-23
1) Ché&ddo DC
+Vcc =10V
r; 500Q €
ANNT
+
Vi Rp
i 1KQ
Z; - Zo
Vcc = IBQRb + VBEQ + REIEQ
= I, = Ve 207 _ 10207 _y 65
R, 10°
B 100
Vero = Vee — Relgg = 10 - 4,65.10°.10° =535 V
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2) Ché&dd AC
r,500Q 1b hi 753Q
AN iL’ T
Y Ry R..hfe R, .hf
(M A% N L.nie
Vi -/ *’> 100KQ 100K 100KQ Vi
i_) v v l
i hi/hse 7,53Q
1e i
ri/hfe Ry/hfe Rg
5Q 1KQ 1KQ
= ZO
-3
h = 1Ldh, 25.10 7530
4,65.1
AV ViV W
Vi Vb Vi
V. ih(R./R))
Vb ib[hie + hfe (RE //RL)] (2)
_ 100500 0.985
753 +50.000
R b= Rb//[hie + hfe(RE//RL)] = 33,3.Q.
\Y 1 .. V. R, KQ
Vo T Vo _ R 33KQ 4, 3)
V., V," "r+R, r+R, 3500+333.10
Thay (2), (3) vao (1) ta c6: Ay = 0,985.0,994 = 0,979 = 0,98
/IR
Z, =R, //{hib + 17 } ~10°//[7,53+5]=12,37Q
fe
Z. =R, //[h, +h, (R, /R, )]=R, =333KQ
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Mach bién Tt I

Chuong VI: MACH TRANSISTOR GHEP LIEN TANG.

I. Transistor ghép Cascading:

DHE.C-CE

Bai 6-1: Piém Q bat ky, 2 tAng hoan toan doc 1ap vé6i nhau.

a - Ch& d9 DC

_ R,.R, _ 3.10.7.10°
R, +R, 3.10°+7.10°
suy ra, khong dugc bd qua Igqi;
R,, 3.10°
LR, +R, 3100 +7.10°
Vs =07 3-07
o =28 " = P =16,2mA
- R, +Xn oo 2100 -
Bt 50

fel

VCEQI = VCC — IEQ](RCI + REI) =10 - 16,210-3300 = 5,14V

25.107°

h,, =14h,, . ~>——=14.50.
I 16

EQlL
R,R, 10°.9.10°

R = =
*” R,+R,, 10°+9.10°

suy ra, dugc bé qua Ipqo;

R, 10°
9.10

Vg, = cc =

R, +R,, 10 +
Ve =07 1-07

-3
25.10 _—1080

PY“n

1

=2KQ>R, = %.hfe R, =500Q

=09KQ <R, =—-h; Ry =12500

~10=1V

03

IEQZ -
R, + Ry 250 +@
h2 50

VCEQZ = VCC — IEQZ(RCZ + REZ) =10 - 1,21032250 = 7,3V

-3
hi, =14hg, &

EQ2

b - Ché& dp AC

b1 Ici

=1,4.50.
1,2

= =1,2mA
250

-3
2510 _ 14580

-3

PY4N

ip2

Rci ¢Ru2 <hiex
200 900 ?1458

i

R |
501 SoK b

Ry hjei
I 2,1K 7108 50ip;
| |
= |
- Zi

i, i, 1
_ L Ly 1y
A =222
Ly Iy 4

(1)

Mdt s bai tip miu
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.I_L:.I_L.I.C—Zz_l-hfez =-50 @
Ly 1o 1y

by _fw do_ “Ral/Ryp

- - . el

lbl 1Cl lbl (RCI //Rb2)+hi62 (3)

~ 16 s 506
164 +1458
iy R, 2100 =0.951 4)

i

i

R,+h, 2100+108
Thay (2), (3), (4) vao (1) ta c6
A; = (-50).(5,06).(0,951) = 241

Z: = Rp//hie; = 2,1.10°//108 =~ 103Q

7o =
Pé€ tim bién do dinh d6i xitng cuc dai ta vé DCLL va ACLL.
ic(mA)
A
iCmax =4,85
ACLL| - ! 3
v 2.10
CC — 4’4
l{DC
I Q DCLL( ! j
Cmmax -
............................. Ieg=1,2 250
»  Vce(V)
0 7.3 10
9,7
o - 1
Tuic—Ieq =~ (VCE - VCEQ)
RAC

VCE = 0 suy ra, ICmax = ICQ +VCEQ/RAC
=1,2.107 +7,3/2.10° = 4,85mA
iC = 0 Suy ra, Vcemax = VCEQ.RAC
=7,3+12.10°2.10° =9,7V
Tur dic tuyén DCLL va ACLL ta ¢6 Icmmax = 1,2mA

Bai 6-2: Piém Q t5i wu nén phai tinh ting thit hai trudc, ting 1 sau.

a- Ch& do DC:
Rpcz =Rer+ Ry = 2250Q; Racz2=Rc = 2KQ.

\%
Loty = cc 10 _,35ma
R, +R,e 225042000

Veegeru = Iegarv-Racs = 2,35010°.2.10° = 4,7V

26
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-3 -3
h,, = l’4hfe2'ﬁ = 1,4._5().L0_3 = 7450,
g, 2.35.10

RDCI = Rc1 + RE] =200+ 100 = 3009.;
Rac1 = Rei//Ryp/thier = 200//900//745 = 134,4Q

Loty = Vee = 10 =23mA
Ry +R,;  300+134,4
_3 _3
hiel = 1’4hfel & = 1,450 2510_3 = 76Q
EQI 23.10

b- Ché& dp AC: So dd tuong duong tin hiéu nhd nhu trén chi ¢ hie; va hieo
c6 gid tri khdc. Ta dp dung ludén cong thic (1) & trén:
R, //R R
Ay=hy b el R 5500 1022100
Ry, //R,,)+h,, R, +h_, 164 +745 2100 + 76

2)E.C-C.C:
Bai 6-3 Piém Q tdi vu
a- Ch& do DC:

Tﬁng 2:
RDC2 = RE2 = lK.Q., RAC2 = REz//RL = SOOQ
V,
ICQZTU’ = £ =— 10 =6,7mA
Ry, +R,e, 107 +500
VCEQZTU = ICQZTU~RAC2 = 6,7.10_3.500 = 3,35V
-3 -3
h,, = 1,4hfez.ﬁ = 1,4.100.% =5220
. 6,7.10
1 1
Riz =75 Rex =E'IOO'103 =10*Q =10KQ
Vig = 0,7 + Icoorv.Re = 0,7 + 6,7.107°.10° = 7,4V
R 4 4
R,=——>= 0 _19 _3g546x0
1 Vem [ _TA 026
Ve 10
V,
R, =R, —<¢ —10' 1% _ 13510
BB2 ’
Tﬁng 1:

Rpci = Rey + Rg; =400 + 100 = 5000;
Raci = Rci//Rpo//[hie2 + hie(Ri//RE)]
= 400//10%/[261 + 100.500] = 400//8333 =~ 382Q.
Vee 10
st R 500+382
Veeoimu = Ieoiru-Ract = 11,34.107.382 = 4,33V

ICQITU = R =11,34mA
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-3 -3
h,, =14h,, 2210 4100210

EQ2 ’
R, = %hm.REl = %.100.100 =1KQ
Vg1 = 0,7 + Icqiru-Re1 = 0,7 + 11,34.107°.100 = 1,834V
R, _ 10° 10’
1 Vem | _1834 08166
VCC 10
v, 10

R, =R, —¢ =10 = 5,45KQ
Vi 1,834

=309Q

R, =

=12,25KQ

b- Ch& d) AC:

Ip1 Ici 12 hjer 522

i
Ry, hie1 Rci <Rz (1+hge)Re < (1+he)Rp
i 2,IK 7309 100i, 400 $ 10K 101KQ  $101k V*
=
=7

I }

|2
A, =r o ln 1)

T T ;
Ly 1y L

\4
i—L:(l+hfe)(RE//RL):50,5.103 2)
b2

by _ iy o _ ~Re, /IRy,

. .h
i ie iy (Re /Ry, )+hg, +(1+h )R /R, ™

ie2
_ _ 2
_ 385 100 = 385.10 B
3854522+ 50500 51407
iy _ Ry 10
i, R, +h, 10 +309
Thay (2), (3), (4) vao (1) ta c6
Ar = (50,5.107).(-0,75).(0,764) =~ -29000
A1 =-29000V/A =-29V/mA.

3)

’

=0,764 @

le2 hipo

Rc1//Rp2 Rg
hteo 1KQ

Z: = Ry//hie; = 10°//309 = 236

R, //R
Z, =R, //{hib2 +M} =10°//[5,22 +3,85] =107 1/9,07 = 9Q

fe2
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3) Dang bai hén hgp E.C — C.C: Bai 6-4

1p1 ici iz hjer 1K ic2 i3 hjes 1K
R; Rp; ¢ hiel Rei Rpz T Re2
100K S 1K S 1K Q1K 1K hreaRe$ Vo2 1K bhte3sRg3
100ip; 5050| | 1004, 5050
v V V
Tim R dé ~o = Yo (1)
i i
& = hlﬁlﬂ )
ii ib2 ibl ii
V, 1,, 1
T2 = (I by )Ry, 2 2 (3)
L Iy L
Vo __
suy ra — =—(1+h,) R, 4)
Lyo

&_&.iﬁ_iﬂ 5)

Lyy Lyz lep 1y

Tu (5) suy ra

VOI RC2
—=(0+h..)R... h.,=—-1+h.,)R
ib2 ( fe3) E3 RC2+R+hie3+(1+hfe3)RE3 fe2 ( fez) E2
3
=5050.—; 10 5 .100 =-5050 (6)
10° +R +10° +5050

10° = 7050 + R
R = 100KQ - 7,05KQ =~ 93KQ

T (2) ta co:
h:&iﬁiﬂ__ (1+he ;)R R, hy,

ib2 ib3 iC2 ib2 RC2 +R+hie3 +(1+hfe3)RE3

3 2
_ 5050.10%.10 5050

10 +93.10° +10% + 5050
[ (R /R,,)

(7

ibl iCl .ibl (RCI //Rb2)+hiez +(l—l_hfez)l{EZ .
_500.100  _ 5.10% _
500 +1000 +5050 6550
i, (R, /Ry) _ 10° 05 ©)

i (R,/R,)+h, 10°+10°

1

Thay (7), (8), (9) vao (2) ta dudc:

fel

®)

-7,63
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II.

V

Transistor méc vi sai va Darlington

01
i,

1

.0,5 = 19,27l
mA

=(-5050).(-7,63)
R/hse3 930 hip3 10
Rcz _ RE3
Ty 10 500
| =1
.

Z; = Ri//Rp1//hie; = 5002
R

hy, +——+—

Z, =R, //[ ot }:50//[10+930+10]z47,59
fe3 fe3

1) Bai 6-23: E.C - E.C.
. +V_CC =9V
iL
Ry Ra Rcsa=RpL
3K 3K i, T 60
= hs=100
Ty
i Ry Rip Res
K IK 60
£
b1 hie hjep 102 hie3 hyeshies icy
. R
hyeoipn Rex h*Rg4 L
1001 [ 25K _
1b2 1+hse)iba
a- Ch& dp DC
R 10°
V., =V, =—1 V. = 9=225V
BB R UHR,, Y 107 +3.10°
Vi — 0,7 ,25—0,
IEQl :IEQz _ _VBBI . _ 2%5 0,7 —1.55mA
2R, +Re 10° +7,42
fe
Ig = 2Ig; = 3,1mA
Veegr = Vee — 2ReIegr = 9 - 2.500.1,55.107 = 7,45V
Vceq2 = Vee — 2Redcqi — ReaIeq2
=9-10%1,55.10° - 2,5.10°.1,55.10° = 3,575V
30
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Vi,. = Vee "R legs = Vigs = Vs =9-3875-14=3,725V

Ve, 3,725
I, =1, =—2=""=62mA
co4 — LEQ4 R,, 60
I -3
Legs =Tpqs =1 - 62.10 ~ (0,62mA

BQ4 = 2

h,, 10
Veeos = Vee — Icga(Res + Res) =9 — 62.10°.120 =9 — 7,44 = 1,56V
VCEQ?, = VCEQ4 - VBE4 = 1,56 - 0,7 = 0,86V

-3 3
hiel = l’4hfel'& = 1’4100&0_3 = 22589
EQI >
-3 3
hieS = 1,41’1&3.& = 1’410025;0_3 = 564SQ
EQI s
-3 3
h,, = l,4hfe4.25¢ =1,4.100. 25'10_3 =56,45Q
IEQl 62.10
b- Ché& dp AC
. . hie3 hie4( 1 +hfe) .
ib1 hje; 2258 12 h;e, 2258 Ic2  ip3 5645 5700 iL

— ®

2 Re
(1+hse) 16X 600
1020113 l

| Z, '7,
R, =Ry, (1+h,)=500.101= 50500
Ry, =[h,, +(1+h )R, J1+h,,)=[56,45+6060]101=617,76KQ

A, =1—L=1—Llﬁlili (1)
L Ly I Iy 1
:—L=(1+hfe3 J1+h,,)=101.101 =10201 )
b3
iﬁz _Rcz
icZ RC2 +hieS +(l+hfe )hie4 +R;€4
i -2,5.10° 3)
2,5.10° + 5645 +5700 +617,76.10°
=25 ~—410°
631,605
2 _lewop o (<1)=-100 4)

Ly, 1y Iy

(Vi R’g rdt 16n nén coi i = ip)

ii_ R, _ 750

i, R,+h_ +R, 750+2258+2832

1

=128,4.107 (5)

iel
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véi R}, =R} //[h,, +R, ]=5050//3008 ~ 2832Q
Thay (2), (3), (4), (5) vao (1) ta c6:
A; = 10201.(-4.10).(-100).128,4.107 = 522,3 (14n)
Z: = Ryi//(hie; +R7’E) = 750//(2258 + 2832) = 654
Zo =00 =7’y = ZoJ/IRc = Re = 60Q

2)Bai 6-24: E.C- C.C

Ry
10K

Vier2
1V

ilv
:Zr -

a- Ch& @ DC

Ap dung dinh luat K.II V4, = 0 cho vdng 2 ta c6:
VgEs + Ig3Rg3 — VEg =0 (1)
Ve = Vi, 3-07

[ = = 2.3mA
FQ3 R, 10°

Lo =g, = % =1,15mA
Vceir = Vee2 = Vee — Reilegr — VEi (2)
Mit khac 4p dung dinh luat K.II X Vy;, = 0 cho vong 1 ta c6:

-Vegi + Rulggi + Vee1 + VE1 =0

3)
= Vg = Vggi — Rulgoi — Vg = 1 — 10%.1,15.10° — 0,7 =0,185V

Thay vao (2) ta dudc:

Ve = Ve =6 - 10°.1,15. 107 - 0,185 = 4,665V = 4,67V
Ta c6 Vi1 = Vers + Resdegs - Vee 4)

Suy ra Vcgs = Veg + Vi — Reslegs

=3+0,185-10°.2,3.10° = 0,885V
Vres = Vee — Realcqz — VBEs - VBES - VBEs
=6-101,15.10° - 2,1 =2,75V

_ Vees _ 2,_75

|
RE6

EQ6

=275mA

Vces = Vee — Vres = 6 — 2,75 = 3,25V
Vcrs = Vees — Vees = 3,25 - 0,7=2,55V
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Vees = Vegs — Vees = 2,55 - 0,7=1,85V

-3 3
h,, =1,4h &=1,4.100&—3043Q

el el 15107 115.107°

I I
Ligs =25 =275mA Ty, =" =275.107 A

fe6 fe5

25.107° 25.107°

h,, =14h,,. =14.100.——— =12,72Q
b6 275.107

hies = 1272Q; hjes = 127.200Q2

b- Ché do AC
hics hies.hges  hies.hres.hfes

ib1 hie; 3043 iy 3043 ic2 e 1272K 1272K 1272K
ip2 ) ,
Rp; Rbo hteoinn Rez R k6
10K 10K 100ip,
| | |
= |
Z. 3 6 7
R. =R, (1+h,) =R..10° =10"Q
PR T W
1 1b4 1b2 li
V_: L =~107Q (2)
1
b i i Rehe
ib2 iC2 ib2 RC2+3h 4+RE6 (3)
2 2
- 10.103 ___ 10 __ 96310~
10 +381,6.10° +10 1+381,6+10
e Ry
i i R,, +2h,, +R,,
“4)

10
= - =-0485
10* +6,086.10° =10
Thay (2), (3), (4) vao (1) ta ¢6

A1 =107.(-96,3).10*.(-0,485) = 46728V/A = 46,7V/mA

3hle4

—— =0,381 < Rgg
%ﬁ ~10 Pt -
fe
—.
|,

Zi = RbI//[Zhiel + sz] = 6,15K.Q
R, 3h,
Z, =R, //[% + —4} =10//(0,382) = 0,37Q
hfe

3
fe
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Chuong VII: MACH KHUECH PAI HOI TIEP.

I. Hoi ti€p 4p, sai léch dong.
1) Bai7-4
I +Vcc
Rci Res
2K 2K
7
T1 1L 1‘
Ry
Rpoi 100 '~
N 1K 1
1 T )
R 10K Rex
— IK \il
o=k T=?
hfe = 40 ’ Ai - 1_L !

DAy 1a dang hdi ti€p 4p, sai 1éch dong.

_ Rei(hgeo+1) .
ip] lel ip2 hjey 1K 41K 1c2
R, }
) " t hie1 ZRar REzz(heri() | Re2 Ry
1 V,l fe'llb 2K \L 40ip, 2K 100
— . s 401y, . - . (_I .
a- Tinh d6 Igi dong T: choi;=0
= Vil dn (M
V£ ;=0 i, iy V;
v
—L=R,,(I+h,,)=41.10° )
Lys
byl do Re,hy,
ibl iCl ibl RCI +hieZ +RE21(1+her)+RE22 (1+hf62) (3)
_ 2.10°.40 __80_ a1
2.10° +10° +41.10° +41.10° 85 ’

i 1 V, 1 1 i}
bR S § B =———=91.10"° (4)
V, V, R,+h,, R;+h, 10" +10
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Thay (2), (3), (4) vao (1) ta cé:
T =41.10°.(-0,941).91.10% = -3 .51

b- Tinh A, =-L cho V' =0
1.

1

PRI g M 0
1 ii ib2 ibl ii
. . . R . 3
Lobhle  Fa oy =—%.40=—39,6 )
1, g 1y, Re, +R, 2.10° +10
T2 — 0941 (nhu (3) & phin trén) (3)
Ly
. R 4
o R _ 10 _gy 02 4)
i, Ry;+h,, 10" +10
Thay (2), (3), (4) vao (1) ta cé:
A= (—39,6).(—0,941).91.10’2 =339=34
c- Tinh Aif, Zif, Zof.
A
N S R
1-T 1+3,51
Zi = Rif/hie; = 10%//10° = 910Q
Z.
Z, =—_= 21000
1-T 1+3,51
Zo=Rcr =2KQ
z .10°
Zy =20 =210 _4430
1-T 1+3,51
2) Bai7-11 Ve
Rc 2K
Ri=R, =10K y
AN _
C 1L
RL
R
i . C
i 100 T
+—
A i,
herIOO i_i._.
GT<h, =10Q; KL Z;Z,
C—oo =1
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hie = hip.hfe = 10.100 = 1KQ

I

ip
R
+ ! hiel . Rc Rf
i ’ Brelo 3 10K
Vi 100i, -
I |

Z,
a- bdlgivong T: choi;=0
r=Yul M (1)
Vi 1,=0 1, V,
i R 3.10°.10?
Ve Mede_ g Re o o MO0 g )
1, 1o 1, R, +R, 107 +10°
. V'
RUS S (R S —— T 3)
V, V, R,+h, R,+h, 10*+10
Thay (2), (3) vao (1) ta c6:
T =(-5.10%.91.10° = -4,55
b- Tinh Ai, Zi, ZO.
Ai=i.—L , =1—Ll—b (1)
i, V=0 1, i
. . . R 3
hoohide_ Re o 100 460-_50 )
i, ic 1, R.+R, 10" +10
. R 4
o R _ 0 _gp 02 3)
i, Ry;+h, 10"+10
Thay (2), (3) vao (1) ta cé6:
Ai = (-50).91.107% = -45,45
Z: = Rif//hie = 10%/10° = 910Q
Z,=Rc=10°Q = IKQ
c- Tinh Aif, Zif, Zof.
A,
Alt: 1 —_—— 50 :—’
1-T  1+4,55
7.
Z,=—_= 210 _ 640
1-T 14455
Z 4
== 107 _ 1500
1-T 1+455
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IL Hoi ti€p 4ap, sai léch dp:
1) Bai7-10

+VCC
R
Ry, % C1
1K C .
o f ¢
(’i Vi
R]] REI JI
i; 1K 100 _i_
R¢=10K
_ i _
h,, =50 A=77=7
GT{h, =50Q; KL 7.7,
C oo T=
ibl hiel 2 5K ibz iC2
! hfe1
REihfer Rr. p
hie
Ro 5K + >-10 hf llbl Rez 2 52K
890 V ! 01b1 5K )

a- Tinh d6 Igi vong T (cho i; = 0)

r=u e ()

Vo =0 i, i, V_

Vo _ Vil RiRg

. . .. fe2

Ly, gy 1y R; +R, Q)

4 3
Z—%.SO=—1,67.103.50=—83,5.103
10" +2.10

iﬁziﬂ i£: R, /IR,

. . .. fel

Ly 1o 1y (Rc1 //Rb2)+hie2 3)

3
_ 0,833.10 .50 = 1246
0,83.10° +2,5.10
ibl _ — Ry hyy 1
V., R, +h,+h, R, R, h  +R' @
_ 3
= 5'1(3) T . ! 5 =-12.10"°
890+2,5.10° +5.10° 5.10° +2.10
37
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Thay (2), (3), (4) vao (1) ta cé:

T =(-83,5.10°).(-12,46).(1,2.10°)=-1,25
b- Tinh Ar, Z;, Z,.
A —

T =

Mach bién Tt I

Vi VL iy 1y

ii ib2 ibl ii

1 1

L va -2 tinh nhu trén theo cdng thitc
Ly, Ly

Ty _ Ry,

ii Rbl + hiel +

Thay (2), (3), (4) vao (1) ta cé:

(1
(2), (3)

_ 890

(Ry, +R;)h,, 890+2,5.10° +4,95.10°

=0,107
Zo=Rs=10KQ

Z; = Rypi//[hie1 + (Re11//Rp)(1 + hee)] = 890 //[2500 + 4950] = 795Q
C_

“4)
Ai = (-83,5.10%).(-12,46).(0,107) = 111.10°V/A = 111V/mA

Tinh Avt, Zos, Zis.

A 10°
= T =111 10 :49.103X:49l

1-T 1+125 A mA

Z, = Zi(l - T) =795(1+1,25)=1788Q
Z 4
Zy=—r= 10" _ g4aa0
1-T 14125
2) Bai7-12
* +VCC
R21 RCl R22 RC2
10K 500 10K 500
T 1K \({ % 1
/1 Re21 s
22 ¢
+ R =
& K [ dre T 1
- I 82 =
= R;=1K
hfe =20 AV =9
GT{h, =50Q; KL{Z;:Z.
C—oo T=2
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Ri(hfei+1)
) ) . ) . R 500
i 11K i by 1050 /21K ici i hier 1050 ic T
201y,
, ac
. Rg11(1+hfer)
“ e Rizi (1+h1e2)=4620 R 1050 Zo
a- Tinh d6 1gi vong T (cho V; =0)
ibi hie; 1050
T Rbl RE11(1+hfel) Rf(hfel+1) —V’L
IK 910 462 21K Re(1+h¢er)
T= & . = ﬁlﬁi (1)
Vil =0 i, i, Vp
Vv V, i R. R
ool Befa po o (10°//500)20 = —6667 )
Ly lgp 1y R; +R,
[ R, /R, )
. - . .. fel
Ly 1o 1y (Rc1 TR, )+ hi, + REZI(I + hfez) 3)
3320 6460 .,
323+1050 + 462 1835
i:_i Vi (REll//Rf)(1+hfel)
\5 Vi Rf(1+hfel) (REll//Rf)(1+hfel)+hiel +(ri //Rbl) (4)
1 452 452.107°
S > __B2107 688,107
21.10° 452 +1050+476,4 41546.,4
Thay (2), (3), (4) vao (1) ta c6:
T = (-6667).(-3,52).(-10,88.10°)= -0,255
b- Tinh Av, Z;, Z,.
A =Y Vel iy (1)
Y Vi in ibl Vi
Vi va %2 inh nhy trén theo cong thic ), 3)
Iy, Ly
iy 1V, L /IR,
V.V ' L ‘(ri //Rbl)+hiel+(RE11//Rf)(1+hfel) )
1 476,4 476,4.107° s
- - =24.10
10° 476,4+1050 + 452 1978.,4
39
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Thay (2), (3), (4) vao (1) ta cé:

Ay = (-6667)(-3,52).24.107 = 5,63

Z;i = Ry//[hie; + (RE11//Re)(1 + heet)] = 10% /1502 = 600Q
Z,=R¢=1000Q

c- Tinh Avf, Zif, Zof.
A
Ay = =20y 456
1-T 140,255
Z, = Zi(l - T) =600(1+0,255)=753Q
Z, 1000

o

ZOf = =
1-T 140,255

=T797Q
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