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BAI 1 : DIODE BAN DAN

5 MUC DICH THi NGHIEM
Gitp sinh vién bang thuc nghiém khao sat :
1. Dic tuyén Volt - Ampére (V-A) ciia cac loai diode (Si, Ge, Zener).
2. Khao sat LED.
3. Mot s6 g dung cua diode chinh luu :
¢ Mach chinh luu ban ky.
¢ Mach chinh luu toan ky dung 2 diode.
¢ Mach chinh luu toan ky ding 4 diode (chinh luu cau).
¢ Mach loc
¢ Mach nhan ap
4. Mach 6n ap sir dung IC 6n thé c6 dién ap ra cb dinh ding LM7805
5. Mach 6n 4p str dung IC 6n thé c6 dién 4p ra thay d6i ding LM317

& THIET BI SU DUNG
1. Bo thi nghiém ATS-11.
2. Module thi nghiém AM-01.
3. Dao dong ky, ddng hd VOM va déy ndi.

PHANI : COSOLY THUYET

Phan ndy nham tém lwoc nhitng van dé Iy thuyét that can thiét phuc vu cho bai thi nghiém va cdc

cdu hoi chuan bi dé sinh vién phdi doc ky va trd loi trwdc ¢ nha.

1.1. DIODE BAN DAN :

Anode Cathode A  DIODE K
P N ° N °

Hinh 1-1

I.1.1 Trang thai din : Phan cyc thuin
A DIDE K

_Dmlm 1 ; g ’ ') 0O
* \2 Ngin mach
A DIODE K o—{
+ - .
Vp2>0,5-0,6V (Si) 0,6V (Si)
Vp =02 - 0,3V (Ge) Hinh 1-2 0.3V (Ge)
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I.1.2 Trang thai tat : Phan cwe nghich

A  DIODE K
oble » O (e
- +— +
Ip=0 Hdé mach
A D'loof K Khi Vp < 0,5V (Si), Vp < 0,2V (Ge) : Diode it
- + Hinh 1-3
I.2. DIODE ZENER
ZENER
A [T x X A Do K

Hinh 1-4

. Ky hiéu cua diode Zener nhu hinh 1-4.
. La diode Si duoc ché tao dic biét co dic tinh :

- Khi dwoc phan cuc thuin diode Zener hoat dong giéng diode binh thuong.

- Khi dwgc phan cue nghich lac dau chi co dong dién that nho qua diode. Nhung
néu dién ap nghich ting dén mot gia tri thich tng: Viguge = V7 (V2 : dién ap
Zener) thi dong qua diode tang manh, nhung hiu dién thé gitra hai dau diode
hau nhu khong thay ddi, goi 1a hiéu thé Zener. Pic tinh nay khién diode Zener
rt thong dung trong cac mach 6n dinh dién ap.

1.3. DIODE PHAT QUANG (LED)

LED1
X
A—Pfo—
Hinh 1-5
. Ky hi¢u LED dugc v€ ¢ hinh 1-5
3 La diode Si duoc ché tao dac biét c6 dac tinh:

Diode hoat dong & ché do din khi phan cuc thuan (Vp > 0,7V), khi c6 dong Ip du 16n
thi LED phét sang, lac d6 dién ap giita hai ddu LED (Vigp) = 1,4 - 2V. LED ¢6 3 mau
thong dung: do, xanh, vang.

I4. MOT SO UNG DUNG CO BAN CUA DIODE BAN DAN

1.4.1 Chinh lwvu :

i Vi néi P-N chi qan dién khi phan cuc thu@n nén duogc dung dé chinh luu, nghia la
doi dong dién xoay chiéu AC thanh dong mdt chiéu DC.

a. Chinh luu ban ky (Haft wave rectifier) :
220v N1:N2
A WK Ve =VieV,
J .
J\f vsg E Vi %R
50.0Hz]] T B,

Hinh 1-6

Dién thé mot chiéu (hay dién thé trung binh) trén tai :

V
cos a)t| =0.318)V

om

Vﬂ
Vipe = J. . Sinotdot = 2‘1_}
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b .Chinh luu toan ky (Full wave rectifier) : ) , ]
bl. Chinh lwu toan ky dung 2 diode : (st dung bién thé c6 diém giira)

220V N1:N2 D1
_[\j' J Vv ~ Vom =Vim'vy
50. OHz R

Hinh 1-7 -
Dién thé mot chiéu (hay dién thé trung binh) trén tai:

11
o)
AT [7,, sinotdor === = 0.6367,,
211 I

2. Chinh luu toan ky ding 4 diode: (Chinh luu cau)
Cong thure tinh Vopc tuong tu mach chinh luu toan ky dung 2 diode.

BRIDGE

220v N1:N2

NFE v, S Vom =Vin-2V,
50. OHz R
Hinh 1-8 -
1.4.2 Mach chinh Iru Khi ¢é tu loc : Sau khi chinh luu, tin hiéu DC ra kha nhip nho

nén nguoi ta thuong gin cac tu loc fié loc nhiing thanh phan nhap nhod nay. Nguoi ta thuong
chon tu C 16n dé tao tin hiéu ra DC bang phang.

- 220/220V N1: N? D1
on 3E
D2
50. 0Hz
T C R
A _l_
..... AAHI 1-9 N ® V
7 Ny \ \ r,pp

. 3 . 4/R,C
Dién thé mot chiéu (hay Lién thé trung binh) |, _ _ Vry hay| y, . = L o
. . v | DC om 7 1+ 4fRLC
Do gonsing : ;- _4C o = %
Ve 4/R,C
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SmPO TRRARPEE P TR R P HY KGR

Sau khi dd hiéu kj nhitng van d@é ly thuyét dwoc nhdc lai va nhan manh 6 PHAN 1, phan nay bao
gom trinh tw cdc bwdc phdi tién hanh tai phong thi nghiém.

Nhw vay, SV can nhanh chong thuc hién, mdc mach, do dac, hiéu ky va ghi nhdn két qud. Sau
méi bai thi nghiém, GV héng dan sé kiém tra va danh gid két qua thi nghiém ciia SV.

II.1. KHAO SAT PAC TUYEN V-A CUA DIODE Si

1. Mach thi nghi¢m : Mach A1-1
2. Cép ngudn 0->15V cho mach A1-1:
Nguf“)n (0 ->15V) ndi véi chdt +Vee,
GND ciia nguon véi chét GND ciia mach .

DIODE CHARACTERISTICS A1-1

+VCC

Hinh 1-1
I1.1.1 Phén cuc nghich D1 :
IL1.1.A. So' d6 ndi ddy: Ngin mach mA-ké :
¢ Xdc dinh 0 chan Anode (A1) va chan Cathode (C1) cua diode DI. Mic mach
phan cuc nghich D1 nhu hinh 1-1: Ngan mach J2 va J4.
¢ Bat cong tic ngudn khéi thi nghiém ATS - 11.
¢ SV s& dung dong hd dé do dién ap (Lueu y: Dé giai do thich hop)
I1.1.1.B. Cdc budc thi nghiém :
¢ Lan luot hiéu chinh bién tré ngudn dé co cac gia tri dién ap ngudn cung cip Ve
theo Bdang A1-1, ghi nhan céc gia tri di¢n ap Vp; va tinh dong Ip; tuong tng.
Bang A1-1

Gia tri dién ap ngudn VS (Volt)

Thong 56 can do V=12V [ V=10V | V..=8V | V.=6V | V.. =4V

Dién ap giira 2 diu diode D1:  Vp, (V)

Dong qua diode D1 : Ip; (mA)

(Chu y, véi Si-Diode hién dai, dong ngugc cd nA, nén co thé khong do dugc béng cach
don gian.)

I1.1.2 Phéan cywc thuan D1 :
I1.1.2.A. So' d6 noi diy:

Trang 4 Dai Hoc KV Thudt Céng Nghé
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¢ Bat dién cong tac khoi thi nghiém ATS - 11.
11.1.2.B. Cdc budc thi nghiém:
1. Chinh bién tré ngudn dé cé cac gia tri dién ap ngudn Vce theo Bing AI-2, ghi
nhan céc gia tri di¢n ap Vp, va tinh dong Ip; tuong ung,

Bdang A1-2
o Gia tri dién ap ngudn Vee (Volt)
Thong so can do 0,2 0,4 0,6 0,8 v 2V 3V 4V 5V
\ \ \Y \

Pién 4p giira hai dau D1:  Vy, (V)
Dong qua diode Ip; (mA)

2. Véi két qua do duogc trén bang Al-1 va Al-2, hiy v& dd thi biéu dién dic trung
Volt-Ampere cua Si-Diode Ip; = f(Vp), trong d6 dong Ip; biéu dién trén truc y va
Vpi trén truc x. T dé xdc dinh di¢n dp ngwong din Vy=.oenn cua DI? (La
dién ap trén diode ma luc do co dong qua diode 1y, >0.1mA)

I1.2. KHAO SAT PAC TUYEN V-A CUA DIODE ZENER (Vin Mach A1-1)
I1.2.1 Phan cwe nghich diode Zener D3:

I1.2.1.A. So do néi diy:
¢ Mic mach phan nghich cho D3 nhu hinh 1-1: Ngén mach J6 va J8.
11.2.1.B. Cdc buoc thi nghiém:

¢ Chinh bién tr& ngudn dé co cac gia tri dién ap ngudn Ve theo Bing AI-3, ghi
nhan cac gia tri 4p Vp; va tinh dong Ips tuong Uing.
Bdng A1-3

Gis tri dién ap ngudn Ve (Volt)

Thong s6 can do 2V [ 3V | 4V [ 5V [ 6V [ 7V [ 8V | 9V | 10V | 12V

Dién 4p giita hai dau D3 :  Vp3(V)

Dong qua diode D3 : Ip; (mA)

Tir d6 xdc dinh dién dp én dp ciia D3 khi phan cwe nghich V.= ..................
11.2.2 Phan cuc thuin diode Zener D3 :

I1.2.1.A. So db néi day:
¢ Mic mach phan cyc thuan D3 nhu hinh 1-1: Ngin mach J5 va J7.
11.1.2.B. Cdc budc thi nghiém:

1. Chinh bién tré ngudn dé c6 cac gia tri dién ap ngudn Vs theo Biang A1-4, ghi nhan
cac gia tri 4p Vp;3 va tinh dong Ips twong Uing.
Bang AI1-4

o Gis tri dién ap nguon Vee (Volt)
Thong so can do 0,2 0,4 0,6 0,8 1V 2V 3V 4V 5V
\ \ \ \

Pién ap giira hai ddu D3 :  Vp3(V)
Dong qua diode Ip; (mA)

2. Véi két qua do duoc trén bang A1-3 va Al-4, hidy v& d6 thi biéu dién dic trung
Volt-Ampere cta Si-Zener Ip3 = {(Vp3), trong do dong Ips biéu dién trén truc y va
sut thé Vp; - trén truc x. T dé xdc dinh dién dp ngwéng din Vy=....... khi D3
phén cwc thudn?
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I1.3. KHAO SAT LED (Vin Mach Al1-1)

IL.3.1 So dé noi diy:

¢ Phan cyc thuan cho LED nhu hinh 1-1 : Néi chdt J9, con cuc catode caa LED di

duoc noi dat san.

¢ Bat dién cong tic khdi thi nghiém ATS - 11.

11.3.2 Cdc bwoc thi nghiém :

1. Chinh bién tré ngudn dé co céc trang thai LED theo Béang A1-5, ghi nhan cac gia
tri 4p Viea va dong Ijeq tuong Gng.

Bang AI-5

Thong so can do

Trang thdai LED

Diém bat dau sang

Diém sang trung binh

Diém sang rd

Gis tri dién dp nguon Vs (V)

Dién ap giira hai dau Led : Viq V)

Dong qua LED :

Iled (mA)

2. Can ct két qua ghi trong bang Al-5, cho biét khoing dong Iy =

siv dung dé LED phit sdng?

I1.4. KHAO SAT MOT SO UNG DUNG CUA DIODE CHINH LUU : Mach A1-2

I1.4.1 Mach chinh luu ban ky :
11.4.1.A. So' dé noi diy:

¢ Mic mach chinh luu ban ky st dung 1 diode :

-Nbi chét A < chdt 9V - AC SOURCE - cua thiét bi chinh ATS-11.
-Nbi chét D < chét 0V - AC SOURCE - cua thiét bi chinh ATS-11.
¢ Nbi chdt J, ciia mang A1-2 dé lay tai ngd ra trén R1.
¢ Bat cong tic ngudn cua thiét bi chinh.

RECTIFIER & FILTER

Al-2

Hinh 1-2 : Mach chinh luu dung diode

Trang 6
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Bat dién dao dong ky.
- Dbat TIME/DIV va VOLT/DIV cuta kénh 1, kénh 2 & vi tri thich hop.
- Kep GND cua dao dong ky tai D (GND)
- Tia 1l do tai ngd vao A.
- Tia2 dotaingdra T (trén R1).

11.4.1.C. Cac budc thi nghiém:
1. Vé dang séng vio tai A va dang séng ra tai T trén cing do thi (Ghi chi ddy
du)

Chiiy : doc bién d¢ cta tin hi¢u vao kénh CH1 & ché do AC
tin hiéu ngd ra kénh CH2 & ché d6 DC

T T T

2. Do bién dj dinh V4, Vr va tan s6 f1, fr ciia tin hi¢u ngé vao A v ngo ra T, ghi
két quia vao bang A1-6 (Phdn chinh luu ban ky)
3. Dung dong ho do dién ap (Do DC) trén tdi R1, ghi nhdn vao bang AI-6 .

Bang A1-6
Chinh luu ban ky Chinh luu toan ky 2 diode Chinh luu cau
Ngd vao A NgoraT Ngd vao A NgoraT Ngd vao A NgoraT

Va | fo | Vo | fr [ Vpc| Va | fo | Vo | fr [ Vbc| Ve | fc | Vo | fr | Vic

I1.4.2 Mach chinh hru toan ky dung 2 diode : Vin mach A1-2
I1.4.2.A. So db noi ddy:
¢ Mic mach chinh luu toan ky str dung 2 diode :
- Nbi chét A < chdt 9V ciia nguon AC SOURCE
- Nbi chét B < chét 9V con lai ciia nguon AC SOURCE
- No6i chot D < chét 0V ciia ngudén AC SOURCE
¢ Noi chdt J, cia mang A1-3 dé ldy tai ngd ra trén R1.
¢ Bat cong tic ngudn cua thiét bi chinh.
11.4.2.B. Cdc budc thi nghiém:
1. Védang song tai 2 ngé vao A, B va ngo ra T trén cing do thi
Chii y : doc bién do cua tin hi¢u vao & AC, tin hi¢u ngd ra & DC.

Trang 7 Dai Hoc KV Thudt Cong Nghé
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T T T T T

2. Do bién dp dinh V.4, Vr vi tin sé f1, fr ciia tin hiéu ngé vio va ngé ra, ghi két qiia
vao bang A1-6 (Phdn chinh luu toan ky 2 diode)

3. Dang dong hé do dién dp (Po DC) trén tii R1, ghi nhin vio bing A1-6 .

I1.4.3 Mach chinh luu toan kv ding 4 diode (Chinh lwu ciu) : Vin mach A1-2
11.4.3.4. So d6 nbi diy:

¢ Mic mach chinh luu toan ky st dung 4 diode :
- Nbi chot C < chét 9V ciia nguén AC SOURCE
- Noi chét E < chbt 0V ciia nguén AC SOURCE
¢ Nbi Ja, Jp dé 13y tai ngd ra trén T.
11.4.3.B. Chudn bi dao dong ky:
Luu V: chi sir dung 1 kénh dé quan sat tin hiéu vao va ra vi diém mass ngd vao va

ngd ra khac nhau. Khi quan sat tin hi¢u vao thi kep que do mass véi dét tai ~0V, con quan sat
tin hi€u ra thi kep que do mass theo dat 161 ra (GND) .

11.4.3.C. Cac buwoc thi nghiém:
1. Vé dang séng vao Cva ra T trén ciing do thi (Ghi chii ddy dii)
Chu y : doc bién dd cua tin hi¢u vao (AC), tin hi¢u ngo ra (DC)

Trang 8 Dai Hoc KV Thudt Céng Nghé
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2. Do bién d@é dinh V¢, Vi va tan sé fc, fr ciia tin higu ngé vao va ngé ra, ghi két qiia
vao bang A1-6 (Phdn chinh luu toan ky 4 diode)

Diing dong ho do di¢n dp (Po DC) trén tii R1, ghi nhén vao bing AI-6 .

Duwa vao bdang ket quia ¢ bang A1-6 cho biét wu diém ciia mach chinh luu toin ky
s0 véi bdn ky vé dp gon séng, dién dp Vpc ¢ ngé ra?

AW

I.5. MACH LOC NGUON (Vin Mach A1-2)

I1.5.1 So dé néi day :
¢ Mic mach chinh luu toan ky st dung 2 diode :
- No&i chét A < chét 9V cta nguén AC SOURCE
- Nbi chdt B < chot 9V con lai (d6i ximg) ciia nguén AC SOURCE
- Nbi chét D ciia mang A1-2 véi chét 0V ciia ngudon AC SOURCE
¢ Bat cong tic ngudn cua thiét bi chinh.
¢ St dung dao dong ky dé quan sat tin hiéu tai ngd ra OUT trong timg kiéu trong
bang Al-7.
Luwu ¥: Véi J = 1, nghia 13 ngin mach J
Con J =0, nghia 1a hé mach.

Bang A1-7

Kiéu | Noi dung J1 [ J2 | )3 | J4 | J5 | J6 Vm Vipn Ve
Khong téi ra
C6 tai 2K
Co tai 1K

Tang tu loc

N[ |W (N[
| et | et | k|
el L K =2 k=2 k=]
— === =
— OO0 |O|O
OO IO(I—O
e e e ==

Bo loc hinh 7

Trang 9 Dai Hoc KV Thudt Cong Nghé
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11.5.2 Cdc budc thi nghiém:
1. Do bién dp thé mét chiéu Vpc va bién dp séng ring cwa Vi,pp ghi két qud vao
bdang AI-7.
2. Vé dang séng ra tai OUT (Vour) trén cung dé thi cho tieng kiéu theo bing AI1-7
(bﬁng cdc mau khdc nhau).

T T T T T

3. C0 nhdn xét gi vé dp gon song, Vpckhi tang tu loc va tai?

I1.6. MACH NHAN DPIEN AP : Mach Al1-3

IL.6.1 So do noi day : VOLT MULTIPLIER  A1-3

¢ NOi chdt A cua ming Al-4 voi chdt ~9V
cua nguon AC SOURCE.
¢ Nbi chét B cua mang Al-4 véi chét ~ OV
cua nguén AC SOURCE.
¢ Bat cong tic ngudn cua thiét bi chinh.
11.6.2 Chudn bi dao dong ky :
¢ Batdién dao dong ky.

¢ Chon giai do thich hop dé do tin hiéu tai A
va C.

Hinh 1-3: Mach nhn"p

11.6.3 Cdc bwoc thi nghiém :

1. Ve dang song dotai A (V4), C (V¢) trén cung do thi (Ghi chu day du)
2. Duing dong hé do dién dp tai ngé vio A va tai ngé ra C:

Trang 10 Dai Hoc KV Thudt Céng Nghé




Ihi Nehiém Dign Tir Tuong Ty Bai 1 : Diode Bédn Dan
Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

T T T

3. Gidi thich vé cdc gid tri do dac dwgc tiv so' do hoat dong ciia mach

I1.7. MACH ON AP DUNG LM7805 (Mach A1-4)

1.7.1 So dé néi day :
¢ Mach A1-2 : Mic mach chinh luu toan ky sir dung 2 diode :
- Nbi chdt A < chét 9V cta nguon AC SOURCE
- No&i chét B < chét 9V con lai (d6i xtng) ctia nguén AC SOURCE
- Nbi chét D ciia mang A1-2 véi chét 0V ciia ngudon AC SOURCE
- Ngin mach J1 va J3 dé st dung tu C1 loc cho bét nhap nho
- Sau d6 1ay ngd ra trén OUT ciia mach A1-2 ndi dén ngd vao IN ciia mang mach
A 14.
¢ Mach A1-4: Ngin mach J1 dé dung tai R1=100K
Bat cong tic ngudn cua thiét bj chinh.
¢ Dung ddng ho do dé dién ap (chu y dé giai do thich hop).

*

Trang 11 Dai Hoc KV Thudt Cong Nghé
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Hinh _1-4: Mach 6n ap dung LM 7805

11.7.2 Cadc bwoc thi nghiém:
1. Chinh bién tré P1 dé thay déi dién dp vao ciia 7805 (chin P) khoingVi = 8,5V.

Xdac dinh Vo = ........ eesy quan sdt dang song ra.
2. Thay doi bién tro dé co cac gia tri dién ap nhw bang A 1-8. Do Vo cua 7805.
Bang AI-8
o Gia tri di€n ap Vin (Volt) cia 7805
Théng so can do 10v 8V v 6V 5V
Pién ap ra V., (V)
3. Dwa vao bing két qiia AI-8, cho biét ¢ dién dp vio Vi= .......... thi dién dp ra Vo

khéng con én dinh nira?

4. Chinh bién tré P1 dé thay déi dién dp vao ciia 7805 (chin P) khoing Vi = 8,5V

5. Ngin mach J3 d@é doi tai R3 = 51V IW. Xdc dinh Vo = ............ , quan sdt dang
song ra. Nhan xét?

I1.8. MACH ON AP DUNG LM317 (Mach A1-5)

11.8.1 So db noi diy : Vin ndi mach A1-2 nhw cii
¢ Mach A1-2 : Mic mach chinh luu toan ky sir dung 2 diode :
- Nbi chdt A < chét 9V cia ngubn AC SOURCE
Nbi chdt B < chot 9V con lai (d6i xumg) cua nguon AC SOURCE
Noi chét D ciia mang Al-2 voi chdt 0V cua nguén AC SOURCE
- Ngan mach J1 va J3 dé sir dung tu C1 loc cho bét nhap nho
Sau d6 ldy ngd ra trén OUT ciia mach A1-2 néi dén ngd vao IN ctia mang mach
A 1-5.
¢ Bat cong tic ngudn cua thiét bi chinh.
¢ Dung dong ho do dé dién ap (chu y dé giai do thich hop).

Trang 12 Dai Hoc KV Thudt Céng Nghé




Bai 1: Diode Ban Dan

Thi Nehiém Dign Tir Twong T
Simpo PDF Merge and Split {

nregisie s VAREEO VoL IAREVRESIATORIT.COmp1-5

LM317
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C1 c2

2200uF LED 0.1uF
END

ouT

Hinh 1-5: Mach 6n 4p dung LM 317

11.7.2 Cadc bwoc thi nghiém:

1. Do dién ap vao cia LM 317 Vin = ...........

2. Chinh bién tré ADJ P2 (Adjust) dé thay déi dién dp ra ciia LM317, ghi két qua do

Vo ciia LM 317.

Bdng A1-9

Gi4 tri dién 4p V.ps (Volt) ciia LM317

Thong so can do

Dién ap ra V,, (V) ciia LM317

3. Duwa vao bang két qiia AI- 8, viét cong thike tinh vo theo vi?

Trang 13
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BAI 2 : MACH KHUECH DAI DUNG
TRANSISTOR LUOGNG CUC (BJT)

9 MUC PiCH THi NGHIEM o
Giup sinh vién bang thuc nghiém khao sat cac van dé chinh sau day :
1. Vén dé phan cuc DC CE/BJT-(NPN-PNP) : Xac dinh diém lam viéc tinh Q(Vcgq, Icq)
trén ho dic tuyén ngo[ra= (V) , hé s6 khuéch dai dong P .

Iz =const

2. Khao sat mach khuéch dai AC ghép RC dang CE, CC, CB/BJT-NPN :
a. Khéo sat mach khuéch dai AC CE/BJT-NPN day tan gitta (Midrange) : Xac dinh A,,
d6 1éch pha AD.
b. Khao sat dap ung tan sd thip cua mach khuéch dai AC CE/BIT-NPN : v& biéu do
Bode quan hé Bién d¢ — tan sb A(f), Pha — tan sb o(f), xac dinh tan sb cat dudi
for = min(fey, for) cia mach khuéch dai voi gia thiét tu Cg bypass hoan toan.

3. Khao sat mach khuéch dai ghép kiéu Darlington.
5 THIET BI SU DUNG

B6 thi nghiém ATS-11 va Module thi nghiém AM-102B.
Dao dong ky, ddng ho VOM va day noi.

PHAN : CO SO LY THUYET

Phan nay nham tom legc nhitng véin dé 1y thuyét tht can thiét phuc vu cho bai thi nghiém va
cdc cau hoi chudn bi dé sinh vién phdi doc ky va trd loi trwdc o nha.

I.1. CAU TAO TRANSISTOR

E C
E P N P c N P N
- B ||_ E ||+
|- + |- all -
| | i !
VBE VCB VBE CB
V3gE @ pAn cuc Vg @ phin cuc VBEA: ph?' CLEC VCB.: pﬁnfuc
thuan mébi ndi nghich mbi thuan moi ndi “%thh mo1
B-E néi B-C B-E noi B-C

) N
CT“ 2 1le

B B
E Iy Is E

(a) BJT- PNP (b) BJT - NPN

Hinh 2-1

1.2. TRANG THAI HOAT PONG CUA TRANSISTOR

Tuy muc phan cyc ma transistor c6 thé 1am viéc mot trong ba trang théi :
a. Trang thai ngung din :
Néu BJT duogc phan cuc voi mbi ndi BE phéan cuc nghich Vg < Vy (Vg = 0 + 0,4V)
thi BJT ngung dan: dong Iz =0, Ic =0, va Ve ~ Vee.
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Néu BJT duoc phan cuc véi mdi ndéi BE phén cuc thuin Vg = 0,5 + 0,7V va BC

duoc phan cuc nghich thi BJT dan dién: dong I¢ ting theo I (I¢c - flp)

c¢. Trang thai bio hoa :
Néu BJT duogc phan cuc voi méi ndi BE va BC phan cuc thuan , thi transistor dan
bao hoa: lic d6 I¢ khéng ting (Ic < Plp) va di¢n thé Vg giam con rit nhé goi la
Ve bao hoa (Vgsa = 0,2V).

I.3. KHUECH PAI AC BJT DAY TAN GIUA
1.3.1. MACH KHUECH PAI BJT GHEP KIEU CE:

vce Q vce

Rc

Rb1 Cc2 Rbl
c1 § + l_ Vo §

} Rc
[ [
, RL
6’ Vi § Rb2 Ce § § Rb2 } Re
=

T Re Lt

=0
Hinh 2.2a. Dang mach CE Hinh 2.2b. Mach twong dwong DC

R biéu dién tai dugc nhin boi by khuéch dai. S
Rsgi1, Rez, Re va Rg @ cung cép phan cuc DC dé BJT hoat dong trong mién tuyén tinh.

1.3.1.A. Khao sat DC:
R,..R
BB — K Vee Ryy = Y
R,+R, R, +R,,
B = VBB_VB—E I, =~1.= pl,
Ry +(1+ PR,
=
h, =25 mV
I (MA) .,
1.3.1.B. Khao sat AC:

Pé c6 mach twong dwong (Hinh 1c¢.) can biét nhu sau :

Bét ky node nao ma dién 4p tai d6 dung bang hang sb (constant) thi dugc coi nhu ndi
dat vé mic AC. Noi tré cua tit ca cac ngudn cung cap duogc gia thiét bo qua, khong dang ké
so voi cac thong s6 cia mach = Do d6, cac node ngudn cung cip dugc ndi dat vé mit AC.

Céc tu Cy, C,, Cg hoat dong ngan mach (short circuits) tai cac tan s6 thudc day giita
(midrange). Gia dinh nay xac dinh mién day giita.

Céc dién dung day ndi va cua linh kién co tic dung hé mach (open circuits) tai cac
tan s6 thudc diy giira.

Ngd vao cua BJT dugc xem nhu mét diode c6 dién tré AC 1a hi.. Dong base i, chay
vao trong linh kién. Ng& ra cta BIT dugc xem nhu mot ngudn dong i. = hg..ip voi dién tré ra
1a 1/hee
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| Zi Zo

T o N

Vi 1/hoe Rc RL
@ Rb1//Rb hie §

Vo

oy =

Hinh 2.2c. Mach twong dwong AC diy tin giita
Cic thong sb ciia mach khuéch dai:
Z. =R, /IR,/h, =h,

1

Z, = (/h)//R. ~ Ry,

ooty b [, Um)IR. ) Ry IR,
SR A A “/hg )R- +R, ) \ R, //R,, +h,

A :v_":v_" li_vb_[_ (l/h()L)//R //R )]|:1:||: (Rbl//Rb2 //hze) j|
vl

Ly Vy Vi (R, //R,, I/ h,)+R,

_@. (R, /IRy, I'h,).[(1/hy,)// R /IR, ]
ie (Rbl // Rb2 // hie + Rz)

Trong A= —h,.

truong hop : Ry; va Ryy >> hye, (1/hee) va R >> Re - v e R, +h,

Viy: Mach CE c6 chirc ning khuéch dai dong va khuéch dai ap.

Chién lugc thiét ké mach khuéch dai AC véi d6 loi Ay theo yéu cau c6 thé dugc thuc
hién dua vao biéu thirc cua Ay. Trudc tién, thong qua viéc an dinh diém lam viéc tinh Q (Icq,
Vceg) trén ho dédc tuyen ngo ra i, = f(vee), ta xac dinh dugce cac gia tri Rpy, RBz, Rc. Déi v6i
mot linh kién BJT da cho (xdc dinh dwoc hy va (1/h,)) thi o 1oi cua bo khuéch dai s& phu
thudc vao Re va R;. Néu Re dugce cho thi d6 loi co thé dugc hiéu chinh bang cach thay doi
Ri.
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Q vce

Q vce

Rb1l §

A— | N I
I M~ c2 " [
N BB
@ Vi Rb3 —”_':' ve

b2
R § % Re T VBB T Re
= +

=0

Ri Ci

Hinh 2-3a : Mach khuéch dai ghép CC Hinh 2-3b : Mach twong dwong AC

R; : duogc thém vao dé kiém soat dong dién ngd vao tir ngudn v.
L.3.2.A. Khao sat DC:
Rb2
=——0 y Ry, =R, /R, +R
BB Rbl + ha cc BB bl b2 b3
1, = Yo Ve I, ~I.=fl,
Ry +(1+ PR,
j—
h, = 25mV ——
1 (mA)

1.3.2.B. Zi

‘ Ri B j, hie Vo C

Vi @ § Res Re.hfe
]

|

Hinh 2-3c : Mach twong dwong tin hiéu nho

Khao sat AC:

Z, = R, +|Ry, /(h, +R, h,)| :ritlon

+(R, // Ryy)

Z — R // le :rﬁtnhé

Je

g =Yoo b Y _fpog 1] Ryy h + R ]
v dy vy v, Sy 4 Ry, || Ry Mk, + R, B+ R,

l

Viy: Mach CC khéng c6 chirc ning khuéch dai ap. Mach CC cé tong tré vao lém,
tong tré ra nhé, thwong duwgc dung dé phoi hgp tré khang giira cac tang khuéch dai.
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Vo § Rb1 Rc

|

9
—AW
Py

R

§ Rb2
Re
=o
=0
Hinh 2-4a : Mach khuéch dai ghép CB Hinh 2-4b : Mach twong dwong DC
L.3.3.A. Khao sat DC: Tuong ty nhu mach CE
1.3.3.B. Khao sat AC:

| Zi c c Zo
I_, .
Vi Re§ § hib @) 1/hob § Rc RL

hfb.ie

i

Az

B

Hinh 2-4c : Mach twong dwong tin hi¢u nho

e ib
Z, =1/h, !/ R,
0 |
L, , 1 hoh//RC Re <
AT T ke, U R T
i e i hb C+RL ib

v, 1, 1
A =—2=—20.2¢—|_} //R. /IR -
A A ‘: fb(/ )}{ h }

Viéy: Mach CB khong c6 chirc niing khuéch dai dong.
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PHANII : TIEN TRINH THi NGHIEM

Sau khi da hiéu kj nhitng van dé 1y thuyét dwoc nhdc lai va nhdn manh ¢ PHAN 1, phan nay
bao gom trinh tw cdc bwéc phdi tién hanh tai phong thi nghiém.

Nhu vay, SV can thye hién, mdc mach, do dac, hiéu ky va ghi nhan két qua. Sau méi bai thi
nghiém, GV hwéng dan sé kiém tra va danh gid két qud thi nghiém ciia SV.

II.1. PHAN CUC BJT NPN (Mach A2-1)
I.1.1 So dd noi day: (hinh 2-1)
¢ Céip ngudn +12V cia nguén DC POWER SUPPLY cho mach A2-1
- Chot +12V ciia mach < chét +12V
- Chét GND ciia mach < chét GND ctia nguén DC POWER SUPPLY.
¢ Ngin mach ciac mA ké.
¢ Khao sat BJT NPN C1815.

DC COMMON EMITTER T.AMPLIFIER A2-1

Hinh 2-1: Phdén cuc mach khuéch dai CE dung BJT-NPN (Mach A2-1)

II.1.2 Cac bwéc thi nghiém :
1. Chinh bién tré P1 dé Vg ¢6 céc gia tri theo bang A2-1. Do di¢én &p roi trén R2 (Vig,),
ghi vao Bdng A2-1. Tinh I, I¢c, va hé so6 khuéch dai dong .

Bang A2- 1
Bitn ip V Tzlﬁo;gso Thong s0 tinh todn Nhin xét
1N ap Vg _ A :
[v] Vo [V] Vi, V.-V B = hg Trang thai hoat dong cta BJT
I, = Al I, =—C "CETA Ngung dan, Khuéch dai, Bdo hoa
BT R [A] c R _+P. [A] =1/ (Ngung dan, ai, )

= Ve
=55V =+6.5V
=0.1 = 0.2V
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Cho biet diem lam™viée tinh Q trong cd 3 trwong hop phdn cuc néu trén ciia BJT:
Q(Ico, Vcrg) Trang thai lam viéc
Q:
Q;
Qs

I1.2. PHAN CUC BJT PNP (Mach A2-2)
I1.2.1 So d6 noi day: (hinh 2-2)

¢ Cép ngudn -12V cia nguébn DC POWER SUPPLY cho mach A2-2

- Chét-12V ciamach < chét-12V

- Chét GND ciia mach < chdt GND ciia nguon DC POWER SUPPLY.
¢ Ngin mach cac mA ké.
¢ Khao sat BIT PNP A1015.

DC COMM- EMITTER T.AMPLIFIER A2-2

Hinh 2-2: Phin cuc mach khuéch dai CE dung BJT-PNP (Mach A2-2)
11.2.2 Céac budc thi nghiém :

1. Chinh bién tr& P1 dé Vg c6 cac gia tri theo bang A2-2. Po dién ap roi trén R2 (Vzo)
ghi vao Bing A2-2. Tinh Ig, I¢, va hé s6 khuéch dai dong p.

Bdng A2-2
Th;) ng so Théng sb tinh toan Nhén xét
Pién 4p Ve can do
V] V2 [V] vV V. _V B = hy Trang tlléi hoatAd(f)ng _cﬁa~BJT‘
I, = “;RZ[A] I.= %[A] =1./1y (Ngung dan, Khuéch dai, Bio hoa)
~ 12V R R5=+P;

~-5.5 +-6.5V

~0.1 +-0.2V
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o biét diem lam vigc tinh Q trong cd 3 trwong hgp phan cu’c néu trén cia BJT :

Q:1(Ico, Vcro) Trang thai lam viéc

Qi(Ico1, Vceor)
Q2(Icg2, Veeg2)
Q3(Icos, Vcegs)

I1.3. MACH KHUECH PAI GHEP CE (Mach A2-3)

I1.3.1 Khao sat DC : o
11.3.1.4 So do noi ddy: (hinh 2-3)
¢ Cap ngudn +12V ctia ngudén DC POWER SUPPLY cho mach A2-3

AC COMM- EMITTER T.AMPLIFIER A2-3

012‘!.
d 100uF

o +12V

ouT

Hinh 2-3: Khuéch dai xoay chiéu (AC) ghép CE diing BJT-NPN (Mach A2-3)

I1.3.1.B Cac bwoc thi nghiém:
1. Xdc dinh diém lam viéc tinh Q(Ico, Vceg) cia mach :
- Po dién ap tai diém A : VA T e
- Do dién ap VEEQ = ettt
- Tinh dong : ) V, = Verg L
@ R, +R, ]

= Diém lam viéc tinh Q(Icq, VEEQ) = wvvrrrvrmrvsrisrississesseessesisesssesssesssssssessonss

2. Cho biét trang thdi hoat dpng ciia BJT :
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11.3.2.4 So dé néi diy:
¢ Van cdp ngudn +12V nguén DC POWER SUPPLY cho mach A2-3
¢ Dung thém tin hiéu tir may phat tin hiéu Function Generator trén thiét bi ATS dé
dua tin hiéu AC dén ngd vao IN ciia mach khuéch dai. Va chinh may phét tin
hiéu : - Dt ché do (Function) tai vi tri : Sine
- Chinh bién tro6 Amplitude dé c6 gia tri dién ap dinh dinh Vin(p-p) =
30mV
- Tansd 1Khz: Range : Dat tai vi tri : x1K
Frequency : Vi tri phu hop.
¢ Nbingd ra OUT ciia may phat dén ngd vao IN cua mach.

¢ Dung dao dong ky dé quan sat tin hiéu dién 4p ngd IN vao va ngd ra OUT.
I1.3.2.B Cac buoc thi nghiém:

1. Do cac gia tri Vin, Vour tinh A,. Ghi Kkét qua vao bang A2-3

2. Do 36 léch pha A®D gitia tin hi¢u ngd vao Vi va tin hi¢u ngd ra Vour

Bang A2-3
Théng so can do Tri s6 dién ap vao Vix (p-p) =30 mV
Bién dd Vour -
Do lgi dién ap A, = Voutp
IN(p-p)

D¢ léch pha A®

3. Quan sdt trén dao dong ky va vé trén cung mot hé truc toa do dang tin hié¢u
dién ap ngo vao (Vin) va tin hi¢u dién dap ngo ra (Vour)

T T T T

4. Duwa vao trgng thai hogt djng khuéch dai ciia BJT ¢ bing A2-1 va A2-3,
néu nhdn xét vé cac dac trung ciua mach khuéch dai CE (vé hé so khuéch
dai dong B, hé so khuéch dai dp Av, dp léch pha AD)

11.3.3 Khio sat dip ng tin s6 ciia mach khuéch dai : Vin mach A2-3
11.3.3.4 So db noi day:
¢ Cép nguodn +12V tir nguén DC POWER SUPPLY cho mach A2-3
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may phat dé c6: Song Sin, f=1Khz., Vix pp) =
¢ Dung dao dong ky dé quan sat tin hiéu dién 4p ngd vao va ngd ra.

11.3.3.B Cdc budc thi nghiém:
1. Doc bién d¢ dinh - dinh Vouyr(pp) tai ngd ra. Ghi nhan dé loi A, tai f= 1KHz :

Vourpp _

Do loidién ap A, =

IN(p-p)

2. Gilr nguyén bién d§ dién 4p tin hiéu vao Vin pp = 30mV (Khong chinh
Amplitude). Thay déi tan sé may phat song (bang Frequency va Range) theo
Bang A2- 4. Do bién dj dinh - dinh tai ngo ra Vourpp), ghi nhdn do lgi Av
tai cdc tan sé khdo sdt.

Bdang A2- 4
Tén s6 100Hz | 200Hz | 1Khz 10Khz | 20Khz | 50Khz | 100Khz
Bién d9 Vour p-p (V)
Av

3. Vé biéu do Boode thé hién quan hé Bién dp — Tan sé theo Bing A2-4 (A,
theo tin so f)

|Av |

A

f (Hz)

v

o

Xdc dinh tan sé cit dwéi theo thwe nghiém : for =
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II 4. MACH KHUECH DAI GHEP CC (Mach A2-4)

I1.4.1 So db nbi div: (Hinh 2-4)

¢ Cép ngudn +12V cho mach A2-4

EMITTER FOLLOWER & DARLINGTON A2-4

Hinh 2-4: Khuéch dai ghép CC (Mach A2-4)

11.4.2 Khio sat ché @6 DC :

I1.4.24 Chidung 1 BJT (T1- NPN C1815) - Tdi R5 =100£2
I/ So db néi diy: Ngan mach J1 va J5, dé khao sat riéng Transistor T1 véi tai ngd
ra RS = 100Q2.
2/ Cdc budc thi nghiém:
a. Chinh bién tro P1 dé co céc gid tri dién ap roi trén R, (Vro) nhu Bing A2-5. Do
dién ap trén tdi ngo ra Vs, tinh hé so khuéch dai dong .

Bdng A2-5.
Théng sb cin do Théng so tinh toin
Ve [V] Vour[V]
R2 ouT IB =VR2 [A] IC ZQ[A] B=hfe =Ic/Ib
R R
0,05V
0,1V

b. Dwa vao két qiia bing A2- 4, nhgn xét gi vé h¢ sé khuéch dai dong dign B ciia
mach ghép CC voi mach ghép CE (Cing ding chung mgt logi BJT C1815-
NPN) 6 phan thi nghiém II.1 6 bing A2-1 (khi BJT hoat dpng ché dp khuéch
dai):

11.4.2B Ghép Darlington 2 BJT (T1- NPN C1815 va T2-NPN H1061) - Tai R5=
10082

1/ So db noi diy: Van mach A2-4

¢ Thdo J1, vdn giiw ngin mach J5, ngin mach thém J2 , J3 dé sir dung cach ghép
Darlington hai BJT T1 va T2.
¢
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a. Chmh bién tr6 P1 dé co6 cac gia tri dlen ap trén R2 (Vg,) theo Bdng A2-6. Do

dién dp trén tii ngé ra Vs, tinh hé sé khuéch dai dong yi3

Bdng A2-6
Théng sb cin do Théng sb tinh toin
Vr: [V] Vrs[V] V. V B=he =1./1p
= _R2 —_RS
Iy = R, [A] Ic—R5 [4]
0,05V
0,1V

b. Trén co sé do hé so6 khuéch dai dong B, so sinh két qua do giiva tang lap lai
don ¢ bang A2-5 va tang lap lgi Darlington ciia bang A2-6. Gidi thich sw khdc
nhau vé 2 cach ghép nay :

I1.4.3 Khio sit ché d6 AC :

. Chuz;m,bi may phat tin hi¢u ( FUNCTION GENERATOR)
- Ch¢& d6 may phat (FUNCTION) : Séng= sine, = 1Khz,Vin(p-p) = 100mV
- NOoOingd ra OUT cia may phat dén ngd vao IN ctia mach

11.4.34 Chidung 1 BJT (T1- NPN C1815) - Tai R5 =100L2:

) So' d6 néi diy: Mic mach ghép CC dung 1 BJT nhu muc IL4.2A
2. Cdc budc thi nghiém:
a. Do cac gia tri Vour, do léch pha AD ghi vao bing A2-7, tinh Av.

Bdng A2-7
Théng s6 cin do Tri s6 dién ap vao Vix (p-p) = 100 mV
Vour
Do loi dién ap A, = Voutps
Vine-n
Do léch pha A®
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dp ngo vao (Vin) va tin hiéu dién dp ngo ra (Voyr) ) (chu y bién dé va pha) :

=TT

c. Giir nguyén bién dp va tin sé ngé vao. Thay tai R5 bang cdc tii R4 va R6, xdc
dinh Voyr. Tinh hé so khuéch dai Av khi dung cdc tdi khdac nhau, ghi két qua
vao bding A2-8 . Két lugn vé wvai tro ting dém CC ?

Bdng A2-8
Tai Vin (p-p) Vour (p-p) Do loi dién ap A,
R4 =1K
R5 =100
R6 =5,1K

d. Nhin xét vé cdc dic trung ciia mach khuéch dai CC (vé hé s6 khuéch dgi dong
B, hé sé khuéch dai dp Av, @6 léch pha AD)
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I1.4.3B Ghép Darlington 2 BJT (T1- NPN C1815va T2 — NPN C1061) - Tai 10082

1. So db noi ddy: Mic mach ghép Darlington 2 BIT T1 va T2 nhu muyc I1.4.2B

2. Cdc budc thi nghiém:

a. Noingd ra OUT ctia may phat véi ngd vao (A) cia mach A2-4B. Bién d6 may
phat Vin(p-p) = 100mV, f= 1Khz.

b. Do cac gid tri Voyr, dp léch pha AD ghi vao bdang A2-9, tinh Av.

Bdng A2-9
Théng s6 can do Tri s6 dién ap vao Vix (p-p) = 100 mV
Vour
A o gen r VOUT(p—p)
Do lgi dién ap Ay = ————
Ve

Do léch pha A®

c. Quan sat trén dao dong ky va vé trén cung mot hé truc toa do dang tin hi¢u dién
ap ngo vao (Vin) va tin hiéu dién dap ngo ra (Vour) ) (chu y bién do va pha) :

T T T dTT

¢ Trén co s do hé sd khuéch dai dong va hé s6 khuéch dai thé, so sanh két qua do
gitra tang lap lai don va tang lap lai Darlington.
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II 5. MACH KHUECH DAI GHEP CB (Mach A2-5)

IL5.1 So do noi div: (Hinh 2-5)

¢ Cép ngudn +12V cho mach A2-5
¢ Ngin mach cac mA ké.

COMMON- BASE T.AMPLIFIER

Hinh 2-5: Khuéch dai ghép CB (Mach A2-5)
I1.5.2 Do hé sb truyén dong o :

1. Vin bién tré P1 d@é dong emitter - Ie itng vdi cdc gid tri cho trong bing A2-10
Ghi gia tri dong collector - Ic vao bdng.

Bang A2-10
Dong Ie /T1 (Chinh P1) Dong Ic /Tl
1 lel =ImA Iel = o mA
2 [e2 =2mA 2= mA

2. Tinh hé sé truyén dong: a=(Ic2 -Icl)/(Ie2 - Iel) =

11.5.3 Khio sat ché d6 AC :

¢ Chuan bi mdy pht tin hiéu (FUNCTION GENERATOR)
- Che d6 may phat (FUNCTION) : Song= Sin, = 1Khz,Vx(p-p) = 30mV
Noi ngd ra OUT cta may phat dén ngd vao IN cua mach

1. Do cac gia tri VOUT, dp léch pha AD ghi vao bang A2-11, tinh Av

Bdang A2-11
Théng s6 cin do Tri s6 dién ap vao Vix (p-p) = 100 mV
Vour
AT e asAL Z VOUT(p—p)
Do lgi dién ap Ay = ———

v

IN(p-p)

Do léch pha A®
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dp ngo vao (VIN) va tin hi¢u dién ap ngo ra (VOUT) ) (chu y bién dp va pha) :

=TT

3. Noi J4, do bién dp xung ra. Tinh h¢ s6 khuéch dai Av khi cé tii (Ura c6 ndi J4)
va khi khong co tdi (Ura khong noi J6), ghi két qud vao biang A2-12 .

Bdng A2-12
Tai Vin (p-p) Vour (p-p) Do lgi di¢n ap A,
Khong nbi J4
Néi J4

4. So sanh sw mét mdt bién d¢ xung khi néi chét tii cho 3 bg khuéch dai emitter
chung, collector chung va base chung. Két ludn so by vé kha ndng wng dung
ciia moi loagi.
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BAI 3 : KHUECH PAI HOI TIEP

(Feedback Amplifiers)

& MUC DiCH THi NGHIEM
Giup sinh vién bﬁng thuc nghiém khao sat mot sb tac dung chinh ctia mach khuéch
dai khi c6 hoi tiép nhu :
1. Hbi tiép 4m :
- Hbi tiép 4m DC : Khao sat tic dung on dinh ché do 1am viéc cua mach khuéch dai
(su troi diém 1am viéc tinh Q khi nhiét d¢ thay déi,...)
- Hoi tiép am AC : Khao sat anh huong 1én tong tré vao va tong trd ra, bing thong
ctia mach khuéch dai.
2. Hbi tiép duong : Tac dung tao dao dong.

& THIET BI SU DUNG
1. B0 thi nghi€ém ATS— 1‘1 va Module thi pghiém AM-102C.
2. Dao dong ky, dong ho VOM va day noi.

PHAN : CO SO LY THUYET

Phan nay nham tom legc nhitng van dé 1y thuyét thét can thiét phuc vu cho bai thi nghiém va
cac cdau hoi chuan bi dé sinh vién phdi doc ky va trd 1oi trwéc ¢ nha trong phan Bdo Cdo
Thi Nghiém.

I.I. TONG QUAN VE HOI TIEP

1. Khdi niém :
Vé co ban, hoi tiép 1a viéc ghép mot
v, Vi:Q’:' ve Ve phan tin hiéu (4p hodc dong) tir ngd ra
o — e Cla moOt mang tir cyc tich cyc (thuong la
- mach khuéch dai A,) vé lai ngd vao cia
chinh mang nay thong qua mdt mang tr
cuc khéc (goi 1a mach hoi tiép p).
Mach Hoi tiép Xét cau hinh hoi tiep & Hinh 3-1, can
B <V nam vitng cac kién thurc quan trong sau :
© Vs : tin hiéu vao, v, : tin hiu ra, v; : tin
Hinh 3-1. Céu hinh hoi tiép hiéu ngd vao mach khuéch dai, v¢ : tin
hiéu hoi tiép tro vé. P : hé so hoi tiép clia
ban than mach hdi tiép.
A, : d0 loi ctia ban than mach khuéch dai (khi chua c6 mach hoi tiép B) va con goi la dg loi
vong ho (Open-loop gain).
Aof : d0 1oi toan mach (bao gém ca mach hoi tiép B) va con goi 1a dg loi vong kin (Closed-
loop gain).

Cac biéu thirc 1ién hé : Vi= Vs - Vg Vo =Vi A, vi=P Vo v, = Vo +Bv,
o
Vo __ A
A . by A Of - -
2. Phén loai va cong dung: vy 1+BA,

- Héi tiép dm : nguoi ta phan thanh 2 loai : hoi tiép dm I-chiéu (DC) va hoi tiép dm
xoay chiéu (AC). Hoi tiép am DC dung dé 6n dinh ché do 1am viéc cia bo khuéch dai,
con hdi tiép am AC dung dé 6n dinh, nang cao chét luong va cai thién cac tham s6 cua
b6 khuéch dai theo mong mudn (nhu ting téng trd vao, md rong biang thong, giam
méo, triét nhiéu,...).

- Hoi tiép dwong : Hoi tiép duong thuong ting cudng tinh mat 6n dinh cia b khuéch
dai va do d6 n6 dugc st dung d¢ tao dao dong.
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Hobi tiép Pién ap — N01 t1ep (voltage — series) . ldy mdu dién ap ¢ ngé ra v, va
dwa dién ap hoi tiép vy vé ghép néi tiép véi dién dp ngé vao v; cuia ban thin bé
khuech dai.

Hbi tiép Dong dién — N01 tiép (current - serles) . ldy mdu dong dién ¢ ngé ra i,
va dua dong dién hoi tiép irvé ghép noi tiép véi dong dién ngo vao i; cua ban than
bo khuech dai.

Hoi tiép Dién ap — Song song (voltage — shunt) . ldy mdu dién ap ¢ ngé ra v, va
dwa dién dp hoi tiép vy vé ghép song song voi dién dp ngé vao v; cua ban thin bo
khuech dai.

Hobi tiép Dong dién — Song song (current — shunt): ldy mdu dong dién ¢ ngé ra i, va
dira dong dién hoi tiép i vé ghép song song véi dong dién ngd vdo i; ciia ban than
bo khuéch dai.

I.2. TAC DUNG CUA HOI TIEP AM

. Anh huéng 1én tdng tré ngd vao ciia mach khi c6 hoi tiép (Zi) :

i a. Hoi tiépdién thé Néi tiép :

+ +
Vs Vi Avo

Vs = Vit V¢

Dién ap hoi tiép : v = Bv, = Pvi A
trong d6 : A, 1a d6 lgi vong ho
Do d6 : & = L + —BV{AVO

1, 1 1

+ ' hay : Zi=7Z; (1 + BAo)

A voi:Zila téng tr¢ vao khi khong co hoi

- tiép. Zyla tong tro vao khi c6 hoi tlep R6
Bvo = vy rang, tong tré vao ciia mach hoi tiép méc
theo kiéu nay duoc tidng 1én (1+BA,,)
lan.

b. Hoi tiép Dong dién - Néi tiép :

Tuong tu nhu hoi tiép thé ndi tiép tong trd vao ciia mach hoi tiép mic theo kicu nay duoc ting 1én
(1+BA,) lan.

¢. Héi tiép Pién dp — Song song :

Thanh phén hdi tiép :
ir=B i,
trong d6 : P 1a hé s6 khuéch dai dong ctia mach khuéch dai khi khong co hdi tiép.
Do do :
Yor, L+I, 1+,
hay : Ziy=Z; / (1 + BAi)

trong d6 : A, 1a hé s6 khuéch dai khi khong cod h01 tiép.
R& rang, tong trd vao ciia mach hdi tiép mic theo kiéu nay bi suy gidm di (1+BA ) 1an.

d. Hoi tiép Dong dién — Song song :

Tuong tu nhu hoi tiép thé song song
Z,f: Zi / (1 + BAio)

trong do6 :
R4 rang, téng trd vao ciia mach hdi tiép méc theo kiéu nay bi suy gidm di (14+BA) 1an.

Aj, 12 d6 loi dong dién ciia mach khuéch dai khi khong c6 hdi tiép.
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a. Trwong hop lay mau Dién ap : b. Trwong hop lay mau Dong dién :
Zof
| — +
| IS |
+ + i I Zot D Ry D Vout
Vo R |::| Vout
o |
o = 15 pA.) — — =
PR 0 p— of— 0(1+BA0)
3. Tac dung céi thién biing théng mach khuéch dai khi c6 hoi tiép (BW,y) :
A
| Al
20 log A,
20 log Aot /
-
BWO
- Bwof
fir fr i fur f (Hz)
Hinh 3-4
- Xét & tan thép : DO loi ctia mach khi ¢6 hoi tiép 1a :
trong d6 Aorla do loi day tan gitia : A (jf) = m
A
Aof = s
1+BA,

va tan sb cit thap 3dB 1a : £

L

- Tuong tu xét & tan sb cao, ta ciing céLién k6 R4t cao 3dB cua mach khuéch dai khi
6 hoi tiép 1a : fur = fu (1+ BA,)
R rang, bang thong BW,¢ cia mach khuéch dai khi co héi tiép da dugc néi rong so
v6i bang thong BW,, ciia mach khi chua c6 hoi tiép. TAt nhién, diéu nay cling tra gia
bang viéc suy giam do6 1oi (do tich s6 do loi — bang thong 1a mot hang s6)

I.3. KHAO SAT VAI DANG HOI TIEP AM CHQON DUNG TRONG THi
NGHIEM

Dang 1 : Phén cuc base c6 hoi tiép dong dién (DC)

O + Vce
RB§ éRc c2 ib
— EE—

c1 QL Vo

PR
b le FRA G O Trm

RB RB hie th-Ib

T

Hinh 3-5
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ca 2 thong so re-model va thong s6 H khi can dung dén). Chu ¥, cac cong thirc nay

chua tinh dén tai ngd ra (Ry) va ndi trd ngudn tin hidu & ngd vao (Ry) :
Véi: Rgg = Rp; // Rg, = (RBI RB2)/(RB1 + RB2) taco:

Z, = Ry //h, =Ry, //Br,

A — V_o =_hfeRC z_hfeRC __&

Vi hie Bre re
A = L L b _ Rip =-B R in
i T L T . M -
L, Ry +hy, Ry +Pr,

Dang 2 : Phan cuc base c6 hoi tiép dong dién (DC & AC)

R i

0+ Vee —
RB
hie
. SE IS T U
ETE— fe-lb
l. _ Zs
Res|'e™

Hinh 3-6

Z = R,/lTh, +(A+h )R ]~ R, //[h, +h R ]=R; /B, +R;)
Z, =~ R.
io io ib RB 1{B
Aj = === =h =P
Lo 1, L Ry +(h, +hRy) Ry +B(r, +Ry)
A, = Vo _ _ h R¢ __ R¢
Vi hie +hfeRE re +RE

Dé giam hoi tiép 4m d6i véi tin hiéu xoay chiéu (tirc khi thiét ké ta mudn ting hé sd
khuéch dai), nguoi ta thuong tach Rg thanh 2 dién tro méc ndi tiép Rk1, Ry déng
thoi bypass Rg; bang thu Cg nhu Hinh 3-7. Khi d6, trong cac biéu thirc khao sat AC
chi c6 dién tré Rg; tham gia vao mach hoi tiép va ca hai dién tré Rgy, Rg» déu tham
gia vao mach hoi tiép DC. Hinh 3-8 1a dang bién thé ctia mach Hinh 3-6.
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O+ Vce
Cc2

RB§

o t+— + O + Vce
C1l
_||_._t Re 3 Re
—
C1 Q
g Re —
CE RE

?

T

|

"3

=

Hinh 3-7 Hinh 3-8
Dang 3 : Phan cuc collector c¢6 hdi tiép dién ap (DC & AC)
+Vce
- Vgr +
Rc . F%f 1f
RF c2 11 —> ’VV\, <+
Il . 1 Vo
MV 1F Vi l ) . T
c1 QlJ 1o
R Z
—i Z % he @ cg 4o
T hfe-ib
Hinh 3-9
Taco: 1o, = hgdp + 1 néu he 1y >> i thi 1o = hfe 1p
Vo= -ioRe = -huisRe. Doiy=vi/he = | _ —hfe[L}Rc
h ie
A = Yo _ _iRc
vi hie

Vit VRF—Vo=0 ; dphie+(p—1) Rp+1, Rc =0
Xemi, = hpiptacdo: iphe+ bR - 1 RF + heelpbRc = 0
ib (hie-l- R + hfe Rc) = ii Rr

: i h. R
Do ib = io/he = = MRl A= m o
°  h,+R,+h R, 5 Ry +heRe

Néu he Re >> Ry thi dé tinh duoc :
1 R v, R
A == ~ L Z, ==+ = h/—
" i, R. i; A, Z, ~ R./R,
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+Vce
Rc
Rr1 Rr2 c2
NN\ AN\ }

hfe-ib
C1

Hinh 3-10
Cac cong thirc lienh¢ : |z = R, //h, Z, = R, //R,
A — _hfe(RFz //Rc) A — hfeRFlRFZ
) hie 1 (RFZ +RC)(RF1 +hie)

L4. DAODONG

Tin hiéu vao 14 : v; = vs + v¢, voi A’y 1a d6 loi cua
Vs A", mach, ta co:
Vou vo=A", (Vs +vp) = A", (vs + B vo)
8 hay: v, (1- BA*)=A", v,
Vi Néu v, = 0 (khong c6 tin hiéu vao) thi v, (1- p A")) =
Hinh 1-12 0

Vanéu 1-B A*V =0ntra,tacdo 0.vo= 0
vé dang toan hoc 1a cé thé ¢6 o,
Vay mach dao dong 14 mach khuéch dai c6 hoi tiép duong va diéu kién dao dong 1a
~ 1-BAL=0,tic AT =1
tirc thoa man 2 diéu kién :
Bién do : A BT =1
Pha: Arg(A", )+ Arg(B) = n.360°

Trudng hop A, B > 1 : Dang séng dao ddng ngd ra bi méo dang.

Truong hop A, B~ <1 : Mach khong dao dong
Heé s6 khuéch dai ciatoanmach 1a: A" = A—*V*
1-BA
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RS +12V
+ C5
IJ__I R1 100
100uF 4K7
= ON S3 ouT
oo ’ H—o
C4
0.22

Hinh 3-13

C va R tao hé sd B,CvaR tao 1&ch pha sau khi qua 3 téng RC. Tin hiéu vé néu tinh 1éch
dung 180° thi s& dong pha véi v; va néu BA=1 thi mach s& dao dong va tin sé dao dong cua

mach :

1

21/6RC

fosc =

(Véi B =1/29)

PHAN 11 :

TIEN TRINH THi NGHIEM

Sau khi da hiéu kj nhitng vin dé Iy thuyét dwoc nhdc lai va nhan manh 6 PHAN 1, phan nay
bao gom trinh tw cdc bwdc phdi tién hanh tai phong thi nghiém.

II.1. KHUECH PAI GHEP CE HOI TIEP DANG 1

1. Mach thi nghiém : Mach A3-1 (Hinh 3-1)
Cap nguon +12V ctia nguon DC POWER SUPPLY cho mach A3-1.

A3-1

. +12v

FEEDBACK AMPLIFIERS

Hinh 3-1: Mach khuéch dai hoi tiép

I1.1.1 Khdo sat do loi ap Av : (Hinh 3-1)
II.1.1.A  So do noi day :
* Thuc hién ndi mach theo timg kiéu nhu bang A3-1 va do cac thong sb
trong bang theo cac budc hudng dan trong phan I1.1.1B.
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Kitu [ J1 | J2 |J3 | J4 Ve Vin Vout Avl Zin1 Zoutl fi
1 0 0 0 0 30mV
2 0 1 0 0 30mV

II.1.1.B  Cac bwére thi nghiém:

. Do dién ap phén cuc Vcg.

. Cép tin hiéu sin, tan s6 1Khz, bién do Vi, (-p) ghi trong bang A3-1 cho
mach. Xac dinh do loi ap Av.

. Do cac gia tri Zin , Zout, f. theo yéu cu bang A3-1 theo hudng dan

trong phan I1.1.2 ; 11.1.3 ; IL.1.4.

11.1.2 Xac dinh tong tré vao Zi cia mach : Hink 3-2
Buoc 1: Cho bién d6 tin hiéu vao (Vin v-p) =30mV) nhu béing A3-1.

Buwéc 2: N6i ngd vao mach hinh 3-1 véi bién trd vao VR 10K (trén thiét bi
ATS) nhu hinh 3-2.

Bude 3: Chinh VR cho dén khi bién do tin hiéu ra Viy = 0,5 VN
Buoc 4: Tat nguon, dung DVM (VOM) do gia tri ciia VR.
Pay chinh 1a gia tri tong trd vao Zin1, ghi két quia vao bang A3-1.

FEEDBACK AMPLIFIERS A3-1

VR = 10K
Function
Generator

Hinh 3-2: Cich xdc dinh tong tré vio Zi
11.1.3 Xéc dinh tong tré ra Zo ciia mach : Hink 3-3
Budc 1: Cho bién d¢ tin hi€u vao (Vi (p-p) =30mV) nhu bang A3-1.
Buoc 2: Noi ngd ra cua mach hinh 3-1 véi VR 10K nhu Hinh 3-2.
Budéc 3: Chinh VR cho dén khi bién d9 tin hiéu ra Vour = 0,5 Vour
Buwdc 4: Tat ngudn , dung DVM (VOM) do gia tri cua VR.
Day chinh 1a gia tri Zy, ghi két qua vao bang Al.
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FEEDBACK AMPLIFIERS A3-1

o @ —— - o

O - Hﬁ:m

Function i ‘ v ’ v l

Generator - =

Hinh 3-2: Cich xdc dinh tong tré ra Zo

I1.1.2 Xéc dinh tin s0 cit dwéi f;_ctia mach : Hinh 3-1
- Ngan mach kiéu 1. Giir nguyén bién d9 tin hi¢u ngé vao (Vi (o-p) =30mV)

. Ao A e 1ia ~ s £ . .V 1A A
Giam tan so tin hi¢u ngd vao cho dén khi veue coOn " out 2 so voi bién do

ngd ra luc f = 1Khz. Xéc dinh gié tri tn s may phat, day chinh 1a gia tri tin
s6 cat dudi f. cua mach, ghi két qua vao bang A3-1.
- Tuong ty do fi, cho kiéu 2.

. Hay cho biét mach kiéu 1 va kiéu 2 13 mach c6 hay khong c6 phan hoi
va cho biét kiéu phan hdi ding trong mach.

. So sanh két qua dat dugc giira 2 kiéu mach trong bang 1 . Giai thich sy
khac nhau gitia cac thong sb AV, Zin, Zouw, tan sb cat dudi fi trong 2 kiéu mach
trén.

11.2. KHUECH PAI GHEP CE HOI TIEP DANG 2
Mach thi nghiém : Van Mach A3-1 (Hinh 3-4)
Cap nguon +12V cua nguén DC POWER SUPPLY cho mach A3-1.

N —

FEEDBACK AMPLIFIERS A3-1

Y — ~ o~
Rl
L4

Hinh 3-4: Mach khuéch dai hoi tiép
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I1.2.1.A  So d6 noi day :

* Thuc hién ndi mach theo tung kiéu nhu bang A3-2.
] Bang A3-2
Kieu | J1 | J2 | J3 | J4 Ve Vin Vout Avl Zinl Zoutl i
1 0 1 0 |0 30mV
2 0 1 1 0 30mV
I1.2.1.B  Céac buéc thi nghiém:
* Do dién ap phan cuc V.
¢ Cap tin hiéu sin, tan s6 1Khz, bién d6 Vig (p-p) ghi trong bang A3-2 cho
mach. Xac dinh d¢ loi ap Av.
. Po céac gia tri Zout, Zin theo yéu cau bang A 3-2 .
. Tuong ty do cac thong sb theo cach mic mach kiéu 2.

*

Hay cho biét mach kiéu 1 va kiéu 2 1 mach c6 hay khong c6 phan hdi
va cho biét kiéu phan hoi dung trong mach.
. So sanh két qua dat dugc giita 2 kiéu mach trong bang A3-1 . Giai thich
su khac nhau giira cac thong s6 Av, Zin, Zow, trong 2 kiéu mach trén.

I1.3. SO PO DAO PONG DICH PHA
1. Mach thi nghiém : Mach A3-2 (Hinh 3-5)
2. Cap nguon +12V ctia nguon DC POWER SUPPLY cho mach A3-2.

PHASE- SHIFT 0SC A3-2
+12v‘ s - D °+12V
ca N
100uF ¥|R1
J1 .
0= @ —: Qo
ct c2 c3 R2|S
10nF 1onF 10nF 0
c1815

NPN

4K7

R3

P1

Hinh 3-5: Mach dao dong dich pha

3. Cdc buoc thi nghiém :

¢ Khdo sat ché dé DC: Ngit J1, dé khong ndi mach hoi tiép cho transistor.

Do phan cuc cho transistor T1: VCE= ceveeeeennnne

¢ Khdo sat ché dé dao déng: Noi J1, dé ndi mach phan hdi cho transistor
Tl
St dung dao dong ky quan sat tin hiéu ra, diéu chinh bién tr& P1 dé tin
hiéu ra khong bi méo dang. V& dang tin hi¢u ra, tinh tan so cua tin hiéu :
£OSC = oo
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I1.4. SO PO DAO PONG THACH ANH (Mach A3-3)

IL4.1. So do n01 day: (Hinh 3-6)
Cép ngudn +12V ciia ngudn DC POWER SUPPLY cho mach A3-3.

BUARTZ GENERATOR A3-3
+12v‘ ° : ‘nzv
R1 v|r3
&
QUARTZ
c1 J1
100U ouT
- aNHz
NPN
C1815
c3
P1
- 15nF
GND R2 10K &ND
[ ‘ 9

Hinh 3-6: Dao dong thach anh
I1.4.2. Cac buoc thi nghiém :

1. Khdo sdt ché dj DC: Ngit J1, dé khong ndi mach hoi :[iép cho transistor.
Chinh bién tré P1 dé Vg = 6V cho transistor dan & ché do khuéch dai.
Do phan cuc cho transistor T1: Vceg = ceeeeeennnnn " Ici = ceveveeneennn

2. Khdo sdt ché dp dao dpng: N6i J1, dé ndi mach phan hoi cho transistor T1
St dung dao dong ky quan sat tin hiéu ra, diéu chinh bién tré P1 dé tin hiéu ra khong
bi méo dang. V& dang tin hiéu ra, tinh tin so clia tin hiéu.
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BAI 4 : KHUECH PAI PA TANG

(Multistage Amplifier)

5 MUC PiCH THi NGHIEM
Gilip sinh vién bang thuc nghiém khéo sat :
1. Céc dac tinh (do lgi A, té)ng tr& vao/ra,) cia mach khuéch dai da tang ghép RC
(ghép cascading) cua cac kiéu CE — CE va CE - CC.
2. Tim hiéu nguyén tic hoat dong cia mach khuéch dai vi sai (Differential
Amplifier).

& THIET BI SU DUNG
1. BO thi nghiém ATS-11.
2. Module thi nghiém AM-103.
3. Dao dong ky, dong hd VOM (DVM) va déy ndi.

PHAN : CO SO LY THUYET

Phan nay nham tom legc nhitng véin dé 1y thuyét thit can thiét phuc vu cho bai thi nghiém va

cdc cdu hoi chudn bi dé sinh vién phii doc ky va trd 1oi truéc ¢ nha.

I.1. KHAINIEM VE MACH KHUECH PAI PA TANG

Cac tﬁng khuéch dai don c6 thé duge ghép lai v&i nhau theo mét cach nao do dé tao
nén mach khuéch dai da tang (Multistage Amplifier) nham dat dén muc tiéu thiét ké cu thé
nao do (chéng han nhu dap ung vé d6 loi, cai thién dap tuyén tan so, pha, triét nhiéu, phéi

hop tré khang,...).

+ Iil Iol Ii2 102 Iin
— «— <
Avl Voi Vi Av2 Avn
o PIAAIEER L - = z
V_l Z; A 7! i 1 Zy A Z, Z;, Ain E}
Hinh 4-1

D6 loi tong cong ciia mach :
sz == AV]. AV2 .. ~-Avn
Aiz =1 Ay Alp ... Aj

C6 2 céach ghép co ban :
- Ghép gidn tiép (tic cach lién lac AC) : ding RC, bién ap, Optocouple,...
- Ghép truc tiép (ttc cach lién lac DC) : ghép Darlington, ghép chong (Cascode).
1. Ghép gisn tiép :
a. Ghép RC (Hinh 4.2)

Dung tu C dé cach ly vé mit DC giira cac ting ghép, diéu nay d& dang cho viéc tinh
toan thiét ké. Tuy nhién, cach ghép nay chi thich hop voi cac dang tin hiéu co tan sb du cao,
do lic nay dung khang Xc¢ cua tu nho va do t6n hao dién 4p tin hiéu trén tu thap. D6i vai cac
loai tin hiéu c6 tan sb qua thap, bién ddi cham hodc khong c6 tinh chu ky thi tin hi¢u ton hao
trén ty 16n va do d6 phai ding cac tu ghép c6 tri s6 dién dung 16n. Hon nita, cach ghép nay
gay ra d6 dich pha va mach khuéch dai bi gi6i han boi tan sb cat thép fcr do qua mic loc RC.
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§ Rb1-1 Rez c3 Vo
Cc2 < + o
c1 ] =Sk
[ b 11
1+ [ O_“|
Vi @ Rb2-1 §Rb2'2
T § § Rel —* Cel § Re2 1t ..,
o
=) =0

Hinh 4-2: Mach ghép RC Hinh 4-3: Mach ghép bién dap

b. Ghép bién dp (Hinh 4.3)

Glong nhu cach ghep RC, cach ghép nay dung blen ap dé cach ly vé mat DC giita cac
tang, dé ph01 hop tré khang va cai thién dap ing ¢ tan s6 cao. Cach ghep nay thuong dung &
cac tang khuéch dai cao tan, trung tan va khuech dai cong suét cung cap trén tai. Han ché cua
cach ghép nay 1a kich thudc va trong lugng cong kénh.

2. Ghép truc tiép :

Mot giai phap d& dang va hitu ich 1a ghép truc tiép DC. Vi cach ghép nay thi su bién
dong diém lam viéc tinh Q cua cac tang déu c6 su lién hé v6i nhau (hién twong tréi mirc
DC), vi thé van de dat ra la diém lam viéc tinh Q phai dugc chon sao cho phu hop véi nhiéu
tang, tirc cach sap xép hinh thirc ghép la cong viéc quan trong. O day s& xuat hién nhiéu doi
hoi trai nguoc nhau ma nha thiét ké can phai thoa man.

BJT-Si thuong dugce dung do Icgo nhé, su 6n dinh va tién doan dugc cac thong sb, 4o
loi dong 16n & dong collector nho. Tuy nhién BIT-Si ciing ¢ diém bét lgi : B nhay v6i nhiét
do,...

Vi 2 BIT cing loai, ¢6 thé c¢6 3*= 9 cach sip xép sau :

- 6 cach ghép Cascode : CC-CB, CB-CC, CE-CB, CB-CE, CC-CE, CE-CC

- 3 céch ghép Darlington : CE-CE, CB-CB, CC-CC

a. Ghép Cascode :

O _l_ —0O

Ghép CE-CC

Ghép CC-CB

O+vce

\'/¢]

O

L VO

s "

Ghép CC-CE Ghép CB-CE ~ GhépcecC
Hinh 4-4
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0 ™ Vo Vi TZA Vo
O— vo O— n
vi T2 vi
)|
CE-CE CC-CC CB-CB
Hinh 4-5
1.2. PHAN TiCH MACH KHUECH PAI PA TANG GHEP RC KIEU CE-

CE

Hinh 4-6a 13 so d6 mach khuéch dai da tang ghép RC kiéu CE-CE.

. Q vce=12v
é Rcl Rb1-2 Rc2
§ Rb1-1 1K § 100K K CT
10K c5 ! +
o po 2o
22MF B1=250 _
Vi (R Rb2-1 §
X + 27K
<> 2 a7 SRel T c2 gR2 =g
4,7MF 120 0,1MF
470
=o Hinh 4-6a =o
Zi . 7
B1 Ip1 c1 Vol B2 in2 c2 Vo2
— — L —
Vi
Rbl-l//RbZ-lg § hie1 § Rcl § Rb1-2//Rb2-2 § hie @) § Rc2
RBBI . RBBZ h e2.ib2
hye1.ipt 4_|
E1 E2 | Zo
Hinh 4-6b Mach twong duwong AC
Khao sat DC :
-V6iTl : v R,,, R - R, R,
BBI1 =0 - CC BB1 ™
Ry +Ry,y Ry +Ryy
I, = Vs =V Ly =1, =Bl
— . Ry +(1+ PR,
hfel
voitz: T 2" )
- Vi : m
Cl( ) R _ Rb]—szz—z
BB2 —
Rb2—2 Rb]—Z + Rb2—2
VBBZ = Vcc
Rb1—2 + Rb2—2
Ve =V
Iy, = s A Lp, =1c, = Blg,
= " Ry, +(1+ AR, ' ’
h
vy =25mV —L2
I.,(mA)
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- Tong tré ngd vao cua tang T, :

Zin2 :RBBZ 1 hie2 = Rb1—2 " sz—z ” h

ie2
-Dbo loi dién ap A cua tﬁng T::
—_ hfel (Rcl // RBBZ // hie2)

Ly Vi h,

iel

g = Yot _ Yor B _

vl
vinl

-Do loi dién ap A, cua tﬁng T,:

A, = Yoz _ VLZZZ’_Z = (_ her R, {%)

Vin2 Ly Vi ie2
- Do lgi dién ap toan mach : Ay, = Ay X Ay

Hay: sz _ M _ szlb_Zli = (— hfez -RC2 {_hfel' R R/(/TIR//RBBQh J(hi}
- ; cl g2 T Mien iel

in2 Lo Iy Vi

- Téng tré vao toan mach :  Z; = Z;; = Rpp1//hie1= Rp1.1 // Rpp-1 //hijer

- Téng trd ra toan mach : Zo=Rx

I.3. PHAN TiCH MACH KHUECH PAI PA TANG GHEP RC KIEU CE-

CcC
Hinh 4-7a 13 so 46 mach khuéch dai da tang ghép RC kiéu CE-CC.
o Q vce=12v
é Rcl Rb1-3
§ Rb1-1 1K § 27k
10K c3
B3=250
c1 sl (e
| "1 22MF
[ [+ [ Vo
22MF 31=250 |
v Rb2-1 Rb2:3
i }
@ § B § 47k § Re3
4K7 § Rel —T
4,7MF 1K
470
= =
Hinh 4-7a
Zi i ib3 hies
Bl Ip1 C1 Vol |zi3 B3 Vo2
> | W\
_—” o
vi —>
|
Rb1-1//Rb2- Rcl Rb1-3//Rb2-3 Re3.hfe3
R g 2 hiet @) R 2 < Re3hfe
BBl hye1. ip1 Ryss
E1 Zo

Hinh 4-7b: Mach twong dwong tin hi¢u nho

Giai tich twong ty nhu khi khao sat mach & muc 1.2, ta dé dang tim duogc cac két qua sau :

Khio sat DC : A
-V6iTl:  h, = 25mV—2—
ICl}fmA)
-V61T3: h., =25mV fe3

1.,(mA)
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- Tong trd ngd vao cua tang T; :

zZ :RBB3 " [hie3 + Re3 ‘hﬁf3]

- Do lgi dién ap A, cua tﬁng T, :

in2

v \% Zin3)

out o i 1 hfel (Rcl
A4, = v_l = ?:VL:I = [_ hfel [Rcl R s //(hie3 +R,; 'hfe3 )]]Ll_} = _T

iel
- Do lgi dién ap A, cua tang T, mac theo kiéu CC : A,=1
- Do lgi dién ap toan mach : Ay, = Ay X Ays

- Tong tré vao toan mach :  Zi=Zi; = Rgg1/hic= Ry11 // Rpa1 //hier

inl iel

- Tong trd ra toan mach : Z =R, //( hiy + (Rey // RBBS)J
o0 e h

fe3
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. Sau khi da hiéu k nhitng vén dé Iy fhuyét dwge nhdc lai va nhan manh ¢ PHAN 1,
phan nay bao gom trinh tw cac bwéc phdi tién hanh tai phong thi nghiém.

II.1. KHUECH PAI GHEP PA TANG RC (Mach A4-1)
1. Mach thi nghiém : (Hinh 4-1)
2.  Capnguon +12V cua nguén DC POWER SUPPLY cho mach A4-1.

I1.1.1 Khio Si’lz DC tirng tang don :

041+ R1 R3 R5 I 100,49y
100uﬂi 10K 1K 27K D R8 R10
= c5
i 100k | |1k
IN <1> 22UF p
J2 c3
1!
C1 <9—ﬂ+]—
J1 (o 22uF
22UF 3
J5
R2 c2tL R6 R7
GND 4K7 4u7 27K 1K
al T1:T3 - C1815

Hinh 4-1: Mach khuéch dai ghép da ting (Mach A4-1)
(Cha y: Khi ¢6 tin hiéu nhiéu cao tan, tu C6 dé tao mach phan hdi Am khir nhiéu)

1. Tang T1 : X4c dinh diém lam viéc tinh Q, (Icq1, Vceqi) cua transistor T1 :

Do dién 4p tai diém A : Va e e e e
Po dlél’l é.p VCEQl T it ttetieeneetieetiitaaae et teettraaaasteeettraaeesteeettrnaaatsesttrnnns
it e
R +R,
Vﬁy : Q1 (ICQI, VCEQI) N
2. Téng T2 : X4c dinh diém lam viéc tinh Q, (Icq2, Veq2) cua transistor T2 :
Po dlél’l ép VCEQ2 T it ttettetteeteteeaneanetttetettttttettetttttannenntttstitttttttttettearas
V-V,
= [, =2 eSO
Rl() + Rn
Vé_iy . Q2 (ICQZ, VCEQz) PPN
3. T?mg T3 : Xac dinh diém lam viée tinh Q3 (Icqs, Vcegs) cua transistor T3 :
Po dlél’l ép VCEQ3 T it teetieeneeeteeeettenne e et eeeeeeannaatteeetttnaaatteoetttnnnatttosttrnnns
VA - VCEQ3
= Ilppy=—"""7"— S et e et e te et e te et e ere et e ereeraeaeen
Q3 R7
Vé.y . Q3 (ICQ3, VCEQ3) N
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11.1.2.A Khéo sat AC ting T1 :

1. Xdc dinh dp li dién dp A,; va d léch pha AD; ciia tang TI :

¢ Khao sat riéng tang T1 nhu hinh 4-2.

¢ Dung tin hiéu AC tir may phat song (FUNCTION GENERATOR) dé
dua dén ngd vao IN cua tang T1 va chinh may phat dé co: Séng Sin, f=
10Khz. Diéu chinh bién d6 may phat tin hiéu dua vao ngd vao IN sao cho
bién d6 tin hiéu tai ngd ra OUT cua T1 khong bi méo dang.

ATS-11N

!

D)
G +12V
|—[I|HD
Kro o—H —O
Function 0 ) Osciloscope
Generator

®
Ext

2
2

BT/

Hinh 4-2: Mach khuéch dai ding ting T1 (Mach A4-1)

¢ Dung dao dong ky dé quan sat tin hiéu wva ghi nhan dién ap ngd vao Vix
vangd ra Vour (tai cuc C cta T1) ghi két qua vao bang dudi.

Théng so can do

Tri s0 dién ap vao Viy (p-p) =

Vour

Do lgi dién ap Ayi=
IN(p-p)

VOUT(P*P)

Do léch pha A®

T T T T

2. Xdc dinh tong tré vao ciia tang TI : (Hinh 4-3)
Buwoc 1: Gifr ngqyén bién d6 tin hiéu Vélq Vini,
Buoc 2: Mac bién tr6 VR 10K (trén thiet bi ATS) v6i ngé vao IN cia T1 nhu hinh 4-

3

Buge 3: Chinh bién tré VR cho dén khi bién db tin hiéu ra Vixy = 0,5 Ving
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ay chinh 1a gia tri tong O VA0 Zijnl = +vvvveenaennns

1

+12V
Function Osciloscope
(Generator ® @
ATS-1IN In Ext

<

Hinh 4-3: Cach xdc dinh téng tré vao Zi ciia T1

3. Xdc dinh tong tré ra ciia ting TI : : (Hinh 4-4)
Buoc 1: Giit nguyén bién d6 tin hiéu vao Viny. Po Vourt = ceveeeees
Bude 2: Mac bién tr¢ VR10K (trén thiét bi ATS) véi ngdé ra OUT cia T1 nhu hinh 4-

4.
Budc 2: Chinh VR cho dén khi bién d¢ tin hi¢u ra Vour = 0,5 Vourt
Buoc 3: Tat nguon, duing VOM (DVM) do gia tri ctia VR,
Pay chinh la gia tri téng tr& 1a Ziputl = eseeseces
D)
+12V
Function Osciloscope
Generator ®
ATS-11IN /én Ext

Hinh 4-4: Céch xdc dinh tong tré ra Zo ciia T1

So sanh cac gia tri do dugc ¢ trén véi cac két qua tinh & phan Céu héi chuan bi &
nha (Phan I) trong Biao Cao Thi Nghiém. Ghi nhan xét vao bing A4-1
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Bang A4-1
Thong so Tinh tosn 1y thuyét Do dac thuc nghiém
AV1
AD,
Zinl
Zoutl
Nhén xét
I1.1.2.B Khio sat AC ting T2 : Vin cip ngudn +12 V cho mach A4-1
¢ Ngin mach J2 dé khao sat ting T2 nhu hinh 4-5.
R12
’ * ? ) o B D)
l |j R8 | |R10 12V
T £ 100k| |1k
IN ) +|ij 6 C7 T
OouT J2 1
oL Lo (4 '—@@_h =+l
Function DN \D Cain ) ?\ Osciloscope
Generator 2

®
In Ext

o |8

ATS-11IN

e~ Uy U0 slu

Hinh 4-5 Mach khuéch dai dung tang T2 (Mach A4-1)

¢ Tuong ty do cac théng sb Av,, AD,, Zin,, Zout, ghi két qiia vao bang Ad-2

¢ So sanh céc gia tri do dugc & trén véi cac két qua tinh & phan Cau héi chuén bi
& nha (Phan I) trong Biao Cao Thi Nghiém. Ghi nhén xét vao bdang A4-2

Bang A4-2

Thong so Tinh todn Iy thuyét Do dac thyc nghiém

AVz

AD,

Zin2

Zout2

Nhan xét
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¢ Néi tin hidu AC tir may phat vao tu C3 dé khao sét riéng tang T3.

¢ Tuong ty do cic thong s6 Avs, ADs, Zins, Zouts; ghi két qua vao bang A4-3

¢ So sanh céc gia tri do dugc & trén véi cac két qua tinh & phan Cau héi chuén bi
& nha (Phan I) trong Bdo Cao Thi Nghiém. Ghi nhan xét vao bdng A4-3

Bang A4-3

Thong so Tinh to4n Iy thuyét Do dac thuc nghi¢m

AV3

AD;

Zin3

Zout3

Nhan xét

¢ Dua vao két qira do duoc & bang A4-1, 2, 3 tinh Av (Av tinh) néu ghép lién ting

- TI&T2: Avioanny = AViAV; =

- T1&T3&T2 : AV1’3,2 (tinh) = AVl_AV3. AV2 =

I1.1.3 Khio sat mach khuéch dai ghép 2 tang RC (dung transistor T1 & T2):

¢ Van cdp ngudn +12 V cho mach A3-1 (Hinh 4-6)
¢ Ngin mach J1, J4 dé ghép 2 tang khuéch dai T1 & T2 bang mach C%;l;S//RQ

= TL.T3 - C1815 GND =
Hinh 4- 6: Mach khuéch dai da ting ghép RC ding T1 & T2

¢ Dua tin hiéu AC tir may phat song dé dwa dén ngd vao IN cia mach khuéch dai.
Chinh may phat tin hiéu : Séng Sine, f= 10 Khz, va diéu chinh bién d6 may phat
tin hiéu ngd vao IN sao cho bién dd tin hiéu tai ngd ra OUT cua T2 khong bi
méo.
1. Ghi nhan d¢ lgi Av;; va do 1éch pha A®y;; ciia ngd vao va ngd ra ghi két qua

vao bang A4-4.

2. Do tong tré ngd vao cua mach lién ting TI& T2 Zin12 =
3. Do tong tré ngd ra cua mach lién ting T1& T2 : Zout1,2 =

Bing A4-4
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B@ léCh pha Aq)zl,z

Tong tré vao toan mach Zi,1

Tong tré vao toan mach Zgy1 2

¢ So sdnh hé s6 khuéch dai Av (tinh) khi ghép lién ting T1,T2 vdi két qiia Av do
dwoc bang thyc nghiém . Gidi thich.

¢ Tinh hé s6 mat mat khi néi lién ting:
AAv (CR) [%] = [AvV (tinh) —AV (d0)].100/ AV(tinh) = ....cuevereierenenresesncsnesacnees

I.1.4 Khio sat mach khuéch dai ghép 2 ting T1.T2 qua ting lip Emitter T3
(T1.T3& T2):
¢ Van cip ngudn +12 V cho mach A3-1, (Hinh 4-7)
¢ Ngin mach J1, J3, J5 dé ghép 2 tang khuéch dai T1, T2 qua tang lap T3.

o+

c4 L+ R1 R3 R5 I 1000y
100uE 10K 1K 27K R8 R10
= %5 100K | |1k
IN J4 22UF I—C— ouT
2 it cr
G| 1 IF +E]_@
C1 T e 33p | R 22UF
i— J3 22UF ‘
I 22UF
c7
0.1
= T1:T3 - C1815 GND =

Hinh 4-7 : B$ khuéch dgi véi b lip lai emitter ghép tang

¢ Dua tin hidu AC tir may phat tin hiéu dé dua dén ngd vao IN ctia mach khuéch
dai. Chinh may phat tin hi€u : Song Sine, f= 10 Khz, va diéu chinh bién d6 may
phat tin hiéu ngd vao IN sao cho bién d6 tin hi¢u tai ngdé ra OUT cua T2 khong bi
méo.

1. Ghi nhan d6 loi Av va d¢ léch pha cia ngd vao va ngd ra ghi két qiia vao bang
A4-5.

2. bo téng tré ngd vao cia mach lién téng T1, T3 & T2 : Zin132 =

3. Do tbng tré ngd ra ciia mach lién ting T1, T3 & T2 : Zowt132=
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Thong $6 can do Tri so dieén ap vao Vix (p-p) =
Your
Vourpp

Do loi dién ap Ay132 =
IN(p-p)

Do léch pha ADs 3,

Tong tré vao toan mach Zi,1 3,

Tong tré vao toan mach Zgye.32

¢ So sanh két qiia Avy 5, (tinh) khi ghép lién tang T1,T3,T2 véi két qiia Av, 3, do
dwoc bang thwe nghiém. Gidi thich.

¢ Tinh h¢ s6 mat mat khi néi lién ting:

AAv (T3) [%] = [Avy23 (tinh) —Av (d0)].100/ Av(tinh) = .

¢ So sanh gia tri h¢ s6 mat mat hé sé khuéch dai trong hai trwong hop noi ting
bang mach CR va bang tang lap lai emitter. Giai thich két qua

11.2. KHUECH DAI VI SAI (Mach A3-2)

I1.2.1 So dd ndi day : (Hinh 4-8)
¢ CAip ngudn +12V cho mach A3-2
¢ Ngin mach cuce E1 va E2 dé bo qua vai trd cua bién tré P2
¢ No&i J3, J4 dé st dung cac bién tré P1, P4 = 20K chinh phan cuc cho T1, T2.
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Hinh 4-8: So' do khuéch dai vi sai

I1.2.2 Cac budce thi nghiém;
I1.2.2A. Sw dung tai la dién tro R4 :

¢ NOoi J1 dé sir dung tai 1a R4.

N —

. Vin c hai bién tro vé ndi dét . Ug(T1) = Ug (T2) = 0.
. Dung dong ho do chénh 1éch thé giita hai collector (C1 va C2) cua cap transistor vi

sai T1 - T2. Ghi gia tri Ura = .........ccuuuueue. Néu Ura = Uoffset # 0, gidi thich

nguyén nhdn vi sao?

3. Xéc dinh chiéu thé Ura, dé xem transistor ndao trong T1 -T2 cAm hon. Vin tir tr bién
trd 10i vao ctia nd cho dén khi thé ra Ura= 0. Do thé Ug, twong teng ghi vio bing A4-6.

Bang A4-6

Ura

Ugo (T1)

Ugo (T2)

=0v

4. Vian céc bién tro P1 va P4 dé tang dan ting budc Ug (T1) hodc Ug (T2). O mdi budc,
do cac gia tri thé 161 vao Ug (T1) va Ug (T2) va gia tri thé ra Ura tuong tng. Xdc lp
gid tri hé so khuéch dai vi sai ieng véi tieng cap Ug (T1), Ug (T1) theo biéu thic :

Av = (Ura-Uoffset) / Ug (T1) - Up (T2)

Bang A4-7

U (T

Us (T2)

Ura

Av

5. Xdc dinh khoding Ug (T1) va Ug (T2) ma hé so Av khéng déi.
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¢ NgitJ1, ndi J2 dé sir dung tai 1a ngudn dong T3.
¢ Lap lai thi nghiém trén (budc 4, 5) ghi vao bang A4-8

Bang A4-8

Ug (T1)
Usg (T2)
Ura
Av

¢ So sdnh két qud cho 2 trwong hop. Gidi thich vai tré ciia T3.
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