Electronic circuit Lab FEEE-University of Technology

Lab3- Basic modes of BJT AMP

Muc dich

[1] Niim viing cdc kiéu phan cue cho BJT, cdc kiéu ghép co ban CE, CB, CC va cdc
théng sé ddc trung ciia chiing.

[2] Hiéu ré anh hwdng cia hoi tiép 1én cdc théng sé ddc trung (A, A, Zi, Z,, ddp tmg
tan s6) ciia mach khuéch dai.

[2] Po dac cdc thong 56 ddc trung (A, A;, Zi, Z,, ddp ting tan s6) dé so sdanh giita cdc

kiéu ghép co ban.

1. Kién thirc co ban
1.1. Gi6i thiéu vé BJT

BJT 1a linh kién ban dan 2 méi ndi, c6 3 cuc 1a base (B), emitter (E), collector (C). C6 2
loai BJT: pnp va npn. BJT Ia linh kién dién tir diéu khién bang dong dién, nghia la cic dic
tinh dong dp ngd ra cuc C dugc diéu khién bang dong ngd vao cuc B. H1.1 12 ky hiéu va

céc cuc cua BJT.
C C
E E
H1.1
E E

BIT loai PNP BIT loai NPN

MB&i loai BJT khi duoc san xut ra déu c6 kém theo datasheet cho biét cdc thong s6 hoat
dong nhu cong sudt, dic tuyén ra, hé sb khuyéch dai, dac tuyén lam viéc thay ddi theo nhiét
d6. .. H1.2 cho ta 2 théng s6 quan trong 1a hé s khuéch dai va dic tuyén ra khi dugc ghép
E chung ciia mot BJT npn. Khi st dung BJT trong thiét ké, can chd y tham khao datasheet
dé biét dugc cac théng s6 ciia BIT; tir &6 chon céc BIT sao cho hop 1y.

BJT c6 3 ché do lam viéc, d6 1a tat, dan khuéch dai va din bdo hoa twong ing véi cic viing
tat, viing tuyén tinh (hay con goi 12 viing tich cuc) va viing bdo hoa trén dic tuyén ra.
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Diém tinh 0: 1a mot diém trén dd thi dic tuyén ra V- I cia BJT xdc dinh trang thai lam
viéc cua BJT trong diéu kién : Mach c6 chira BJT chi hoat dong o ché d6 DC, khong c6 cic
thanh phin tin hiéu AC.

Phén cwec : Phan cyc cho mot BIT 1a thiét 1ap diém lam viéc tinh Q cho BJT bang cdc dién
ap, dong dién DC.

Khuéch dgi tin hiéu nhé : Mot mach khuéch dai ding BJT duogc goi 1a & ché d6 khuéch
dai tin hi€u nhé khi BJT dugc phan cuc sao cho diém tinh Q nim trong vung tuyén tinh va
thanh phén tin hidu ngd ra dao dong quanh vi tri ctia diém tinh Q véi bién do sao cho ngd
ra khong bi méo dang. Piéu nay ciing c6 nghia la gia tri tin hiéu ngd ra nam hoan toan
trong viing tuyén tinh trén dic tuyén ra cia BJT.

1.2. Cac mach phan cwc cho BJT

Mach phan cyc BIT ¢6 tic dung thiét 1ap dong dién DC & cuc C ctia BJT. Luu ¥ rang dong
Ic nay sé& rat nhay voi sy thay d6i ciia nhiét d6 ciing nhu hé s6 khuéch dai B, va khi Ic thay
d6i tic 1a sy phan cuc cho BIT thay dbi hay néi khic hon 1a mach hoat dong khong 6n
dinh. C6 3 dang phan cuc co ban cho BJT nhu sau:

1.2.1. Mach phéin cuc cé dinh (Fixed bias circuit)

V VeE
|cl Rc CCR s e =Plg; Vep =Vee —IcRe
B

Vay diém tinh Q(Ic, Vcg) ciia BJT s& thay d6i khi B thay d6i. Do

d6 kiéu phén cyuc nay khong 6n dinh va rét it diing trén thyc té.
VBE H1.3

1.2.2. Mach phén cuc cé dinh cé hoi tiép (Drawback of fixed bias circuit)

Vo=V
Vce IB:M2 Ig=(B+DIg; Veg =Vee —Relg

RC RB
Rs |cl
c Vee —Vie -
B =1I;= ; chon Rp/(f+1)<<R thi
IL, Q ET R-+Rg1(B+1) 5/ (B <<Re
B + E ) 1 .
Vae~ H1.4 diém lam viéc tinh s€ it thay d6i theo 3. Tuy nhién néu chon

= nhu vdy s& han ché dién 4p Vcg dan t6i 1am giam bién do

cho phép cua tin hiéu AC. Trén thuc té ta chon Ry /(B +1)

so sénh duoc voi Re dé dam bao Ve mong mudn va khi dé diém 1am viée s& thay d6i khi B
thay ddi, tuy nhi€n sy thay ddi nay la it hon so v&i mach phan cuc ¢b dinh.
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1.2.3. Mach twphan cuc (Self-bias circuit)

Vce Rp

Ve —VBE
VRo/(Ry+R =g = ; chon
(VBBZ( r+Re) E R+ Ry 1 (B+1)

Ry /(B +1)<< Ry thi diém lam viéc
tinh hau nhu khong thay ddi theo P.

H1.5 Mach phéan cyc loai nay con dugc goi

12 mach phan cyc doc 1ap véi P va rat
thuong ding trén thyc té.

1.3. Céc kiéu ghép co bin va thong sb diic trung ciia mach khuéch dai ding BJT

C6 3 kiéu ghép co ban ciia mach khuéch dai don tang diing BIT Ia E chung (EC), B chung
(BC) va C chung (CC). So dd mach tiéu biéu cta cdc cich ghép nay cho ¢ H1.6a, b &c.

Vee c ‘ Vee
R < R ; 2 S
I_ Co Vi h RC VCC R, I_ Q CO
Vi R < %RL RE:: 1 NN—-> - R,S Vo
‘T Re3 °C: 1 Rz TRCR vi Reg R R
H1-Ga H1.6b H1.6¢
- Kiéu ghép EC:
Truong hop co tu dién Cg, khong co tdi Ry,
R
A, :—&; Z;=Rg /Ity =(R//IRy)//Iry; Z,=R¢
'z
Trwong hop khong tu dién Cg, khong co tdi Ry, :
4 =—— PR Z;=Rg!lr,=(R /IRy //lry+Rg(S+1)]; Z, = R
v rﬂ. +RE(ﬁ+1) l T T o

- Kiéu ghép BC: (khong tii Ry)

R
A=2C 7 =R II1,: Z,=R,

Te

- Kiéu ghép CC (khong tai Ry):
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2.

4.

Dung cu thi nghiém

B¢ thi nghiém chinh ELECTRONIC LAB ANA-MAIN

Module: Basic modes of BJT AMP

Dao dong ky: GRS-6052A

Mady do: Fluke 45

B6 day ndi

Chuin bi thi nghi¢m

Doc lai Iy thuyét vé mach khuéch dai dung MOSFET : Microelectronic Circuits, fifth
Edition, Sedra/Smith, pages 377-502.

boc phﬁn 4 thyc hién thi nghi¢m.

Download va doc datasheet cua BJT: [1] 2SD468; [2] 2SC1815; [3] 2N3904

Xem lai céch sir dung dao dong ky va mdy do van ning dé do céc dai luong lién quan
trong buoi thi nghiém.

Viét bai chuén bi thi nghiém bao gém:

] So db nguyén ly cic mach can thi nghiém

] Viét cdc cong thirc (biéu thirc chit cudi ciing) cho cic dai lugng can do va két qua
tinh todn Iy thuyét cho cdc dai luong d6 (néu du dit kién)

] Phuong phap do dac céc dai lugng (trinh bay céc budc ngan gon)
= Photo cic bang biéu trong tai liéu huéng dan thi nghiém

Thuc hién thi nghiém

4.1. Cac mach phan cuc cho BJT

Thyc hi€n mach phan cyc c6 dinh trén H4.1a dung Module — Basic mode of BJT
AMP nhy H4.1d. Thyc hién do I, Ic, Ve va ghi vao Bang 4.1 voi SW-Q lan luot &
cac vitri 1[2SD468], 2[2SC1815], va 3[2N3904]

Thyc hién mach phan cuc ¢ dinh c6 hdi tiép trén H4.1b dung Module — Basic mode
of BJT AMP nhu H4.1e. SW-Q ¢ vi tri 1, chinh VR, dé Vep=3.2V, thuc hién do I, Ic,
Vce va ghi vao Bang 4.1 v6i SW-Q lan luot ¢ cdc vi tri 1[2SD468], 2[2SC1815], va
3[2N3904]

Thyc hién mach ty phan cuc trén H4.1¢c dung Module — Basic mode of BJT AMP nhu
H4.1f. SW-Q & vi tri 1, chinh VR; dé Vcee=3.2V, thuc hién do Ig, Ic, Vce va ghi vao
Bang 4.1 voi SW-Q lan lugt & cdc vi tri 1[2SD468], 2[2SC1815], va 3[2N3904]

+12V —\W—> +12V +12V
VR, Rs 1kQ
Re Rs 1kQ R lc)
340kQ c L Je
[ = Q | + S
B + JE B . R,
Hata H41b = R;
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Bang 4.1 — Khéo sét cic kiéu phan cyc BIT

Mach phéan cyc Thoéng sb [1]2SD468 | [2] 2SC1815 [3] 2N3904

Is[UA]
Mach phén cuc Ic[mA]
co dinh Ver[V]
B
Ig[HA]

Mach phéan cyc Ic[mA]
cb dinh c6 hoi
tiép Vel V]

p
Ig[UA]

Mach ty phan Ic[mA]
cuc Vel V]

B

4.2. Cac kiéu ghép co ban ciia mach khuéch dai don ting ding BJT

4.2.1. Khao sit cac kiéu ghép co ban tai tin sé dai giira
4.2.1.1. Mach EC khéng hdi tiép

Thuc hién mach ghép E chung trén H4.2a dung Module — Basic mode of BJT AMP
nhu H4.2b. SW-Q ¢ vi tri 1[2SD468], K, K ho mach, chinh bién tr& VR, dé Vg bang
3.2V. Giir nguyén bién tr& VR,, déng K, va Ky, mdy phat séng chinh séng sin tan sd
5Khz, bién d6 chinh vé nho nhat. Ding dao dong ky dé & AC dé quan sit ngd ra v,,
tang dan bién d6 mdy phét séng tdi khi ndo ¢ dugce Vop-p=4V, do va ghi vao Bang 4.2a.
Giit nguyén bién d6 mdy phat séng, ndi bién trd VR, ndi tiép v6i C,, chinh bién tro
VR, dé ngo ra cé Vop-p =2V. Céch ly va do VR, gid tri VR chinh la tr& khdng vao cua
mach.

Giit nguyén bién d6 mdy phét séng, bo bién trd VR;, néi VR, vio ngé ra ctia mach,
chinh VR, dé ngo ra co Vopp =2V, Céch ly va do VRy, gid tri VR4 chinh la tré khdng
ra cia mach.
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C, 18k
K1 4700F R
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VR4

4.2.1.2. Mach EC ¢é hdi tiép

- Thuc hién mach ghép E chung trén H4.2¢ dung Module — Basic mode of BJT AMP
nhu H4.1d. SW-Q ¢ vi tri 1[2SD468], K, K ho mach, chinh bién tr& VR, dé Vg bang
3.2V. Giit nguyén bién tr& VR,, déng K, va K,, mdy phit séng chinh séng sin tan sd
5Khz, bién d6 chinh vé nho nhat. Ding dao dong ky dé & AC dé quan sit ngd ra vo,
tang dan bién d6 mdy phét séng tdi khi ndo ¢ dugce Vop-p=4V, do va ghi vao Bang 4.2a.

- Giir nguyén bién d6 mdy phat séng, nbi bién tré VR, ndi tiép voi C,, chinh bién trd
VR, dé ngo ra c6 Vopp =2V. Cich ly va do VRy, gid tri VR, chinh la tr¢ khidng vao cia
mach.

- Giir nguyén bién d6 mdy phét séng, bo bién tré VRy, ndi VR, vao ngé ra ctia mach,
chinh VR, dé ngo ra co Vopp =2V, Céch ly va do VRy, gid tri VR4 chinh la tré khdng
ra cia mach.
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+12V
Rs51kQ

C, 18k

K R
1 470uF R v, Ha2c

Kz
Ry l Cs

3300 ;1 OOuF

—_——— - - - - - - - - - - - - - - - —————— —————————

VR4

4.2.1.3. Mach khuéch dai ghép BC

- Thuc hién mach ghép B chung trén H4.2e dung Module — Basic mode of BJT AMP
nhu H4.2f. SW-Q & vi tri 1[{2SD468], K dé ho mach, chinh bién tré VR, dé Vg bang
3.2V. Giir nguyén bién tré' VR,, déng K, mdy phat séng chinh séng sin tin sb 5Khz,
bién d¢ chinh vé nh6 nhat. Diing dao dong ky dé & AC dé quan sat ngd ra v,, ting dan
bién 46 mdy phét song téi khi nao c6 dugc vopp=4V, do va ghi vao Bang 4.2a.

- Giir nguyén bién d6 mdy phat séng, ndi bién tré VR; ndi tiép vdi C,, chinh bién trd
VR, dé ngo ra cé Vop-p =2V. Céch ly va do VR, gid tri VR chinh la tr¢ khdng vao cua
mach.

- Giir nguyén bién d6 mdy phét séng, bo bién tré VRy, ndi VR4 vao ngé ra ctia mach,
chinh VR, dé ngo ra co Vopp =2V, Céch ly va do VRy, gid tri VR4 chinh la tré khdng
ra cia mach.
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—_—_——— A

VR4

4.2.1.4. Mach khuéch dai ghép CC

- Thuc hién mach ghép C chung trén H4.2g dung Module — Basic mode of BJT AMP
nhu H4.2h. SW-Q 6 vi tri 1[2SD468], bién tré' VR, giit nguyén gi tri di chinh ¢ phan
B chung, méy phat séng chinh séng sin tan s 5Khz, bién do chinh vé nho nhét. Ding
dao dong ky dé & AC dé quan sat ngd ra v,, ting dan bién d6 may phét séng toi khi nao
c6 dugc vop =4V, do va ghi vao Bang 4.2a.

- Giir nguyén bién d6 mdy phat séng, nbi bién tré VR, ndi tiép voi C,, chinh bién trd
VR, dé ngo ra cé Vop-p =2V. Céch ly va do VR, gid tri VR chinh la tr¢ khdng vao cua
mach.

- Giir nguyén bién d6 mdy phét séng, bo bién tré VRy, ndi VR4 vao ngé ra ctia mach,
chinh VR, dé ngo ra co Vopp =2V, Céch ly va do VRy, gid tri VR4 chinh la tré khdng
ra cia mach.
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+12V

—_—_——— s

VR4

Page 10

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Electronic circuit Lab

FEEE-University of Technology

Trudng hop Bang 4.2a - Két qua do dac (input: sin wave, 5KHz)
Vipp[mV] vi(t) & vo(t)
CH1: vi(t)
Voo VI| | | VOLTS/DIV: ...
Mach ghép Mode:DC
ECkhong | A | | CH2: vi(t)
hoi tiép VOLTS/DIV: ......
Z{Q] Mode:DC
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA N
Z,[Q2]
Vipp[mV] Vi(t) & vo(t)
CHI: vi(t)
M@Ch ghép Voo VIDY ™ | |- Y VOLTS/DIV: ..
EC c6 hoi Mode:DC
tiép Ay CHZ: v,(0)
VOLTS/DIV: ......
Z[Q] Mode:DC
............................................... IMEDIV: $0us
Z,[Q2]
Vi [mV] vi(t) & vo(t)
CH1: vi(t)
Ve VI| |} VOLTS/DIV- ...
Mode:DC
Mach ghép | A CH2: v,(t)
BC VOLTS/DIV: ......
Zi{Q] Mode:DC
............................................... IMEDIV: 500
Z,[Q]
Vips[V] vi(t) & V(1)
CHI1: vi(t)
Voo VI|T | f VOLTS/DIV: ...
Mach ghép Mode:DC
CC Ay CH2: v (1)
VOLTS/DIV: ...
Zi{Q] Mode:DC
_______________________________________________ IMEDIV: $0us
Z(Q]
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4.2.2. Khio sat dap ing tin s ciia mach ghép E chung

- Thyc hién mach ghép E chung trén H4.1i dung Module — Basic mode of BJT AMP
nhu H4.1j. SW-Q & vi tri 1[2SD468], K1, K, ho mach, chinh bién tré VR, dé Vg bang
3.2V. Giit nguyén bién tr& VR,, déng K, va Ky, mdy phat séng chinh séng sin tan sd
5Khz, bién d6 chinh vé nho nhat. Ding dao dong ky dé & AC dé quan sit ngd ra v,,
tang dan bién d6 mdy phét séng tdi khi ndo ¢6 dugce Vopp=4V.

- Giir nguyén bién do may phat séng, thay doi tin s6 may phét séng do tri dinh dinh ngo
ra va hoan thanh Bang 4.2b.

- Thuyc hién do 2 tan sb cit ciia mach (luu v tan sb cdt 1a tan sb tai d6 bién d6 cua ngo ra

bang 1/42 gid tri bién d§ ngo ra tai day gitra)

Ci 1kQ 18k
Ki 470uF R3 Rj
——wW\
Vi VR,
R2

—_———————_— A A e - -— - - ———

VR4
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Bang 4.2b - Khao sat dap ing tan sd ctia mach ghép EC
f 10 50 (100 | 500 | 1K 5K | 10K | 50K | 100K
fi
Vipp
V0p‘p f2
Gain(dB)
45
40
35
% 30
HIRS
SRS
ST
&
L 20
(e
(@)
15
10
5
0
10 100 1K 10K 100K
Frequency

5. Bao cao thi nghiém

- Phan tich so sanh két qua 1y thuyét v6i thyc nghiém
- So sdnh cdc mach phan cuc cho BJT

- So séanh céc kiéu ghép co ban ctia mach diing BJT

- Két luan, giai thich vé vai tro cia hoi ti€p
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