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BAI 1: PO VA POQC TRI SO CAC LINH KIEN

A.  MUC PiCH:
- Tap cho sinh vién stir dung thanh thao VOM, Testboard.
- Cho sinh vién lam quen véi cac linh kién dién tir
- Giup sinh vién doc va tra dugc céc linh kién dién ti nhu: R, C, BIJ.
- Téap cho sinh vién biét cach tb chuc, sép Xép noi lam viée, bo tri thiét b.
B. KIEN THUC CAN THIET:
- Cach su dung VOM.
- Cach doc cac thong s6 cua cac linh kién dién tur
C. DUNG CU THUC TAP:
- Cac linh kién dién to
- VOM chi thi kim va chi thi s, Testboard, bang gb
D. NOI DUNG THUC TAP:
- DPoc thong sd va thong ké cac linh kién da nhan, ghi vao bang 1.1
- Do tri s6 céac dién tro béng VOM
- Kiém tra chit lugng cac linh kién khac bang VOM.
- So sanh gia tri do bﬁng VOM va gia tri doc dugc.
- St dung VOM ¢ giai do 250VAC do dién ap tai 6 cdm dién gﬁn ban thuec tap.
- Hiéu that k§ két n6i Testboard theo huéng dan cia gido vién.
- Mic mdt sd mach don gian trén Testboard.
E. BAOCAO:
Lap bang théng ké cac linh kién nhan duoc.
BANG 1.1:
Tén linh kién So luwgng Gia tri doc dugc Gia tri do duoc ~Ghi chu
bién tro:
1
10
22
100
1K
2K2
4K7
10K
100K
470K
IM

IM5
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Bién tro:

1K
10K
100K

Tén linh kién
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Ghi chu

Tu dién:

101

104
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10 uF
470 pF
1000 pF
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CHUAN BI LY THUYET BAI 2

Dé thyc hién tét bai thuc tap, sinh vién phai chuan b cac cau hoi 1y thuyét sau:

(Bang cach v& hinh hoic dién vao chd trong)

1.

ke

10.

Mudn do dién 4p trén tai, ta phai mac VOM (Voltké) .......... voi tai.
Mubn do dong dién qua tai, ta phai mac VOM (Ampe ké) ........... voi tai.

Volt ké 1a thiét bi c6 dién trd: ..............

V¢ hinh:
Céu tao cua Diode Ky hi¢u Diode

Diode dugc phan cuc thuan khi:

Anode n6i véi cuc: ............... ctia ngudn
Kathode ndi véi cuc: ............. clia ngudn
Diode dugc phan cuc nghich khi:

Anode n6i véi cuc: ............... ctia ngudn
Kathode ndi véi cuc: ............. ctia ngudn

Di¢n 4p Vak gitra A va K cia Diode khi phan cyc thuan khoang ....... V.
Diode 1N4007 c6 cac thong sb:

Dong cuc dai I nax, khodng ........... A
bién ap nguoc cuc dai, khoang ....... A%
Dic tuyén V — A ciia Diode 1a quan hé gitta ........... VA i

V& dic tuyén V-A ciia Diode:

v
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BAI 2: VE PAC TUYEN DIODE

A.  MUC PiCH:
- Giup sinh vién nim dugc hoat dong cua Diode khi phan cuc thuan — nghich.
- Sinh vién ty v€ dac tuyén Diode thyuc té, so sanh voi ly thuyét.
B. KIEN THUC CAN THIET:
- Sinh vién phai biét cach xac dinh chan Diode.
- Gidi thich dugc mach phan cyc Diode.
- Nam vitng cach sir dung VOM dé do dong — ap.
C. DUNG CU THUC TAP:
- Cac linh kién dién to
- VOM, Testboard.

- Ngudn DC thay doi.
D. NOI DUNG THUC TAP:
1. Phéan cuc thuin Diode:

Mic mach nhu hinh H2.1 (chu y cuc tinh Diode):
O
+ ot @

[ H2.1

- Ngudn Ve thay d6i tir 0 + 10Vpe
- bién tréd han dong R = 10K. Diode chinh luu 1A.
- Str dung VOM Kim nhu mét Ampe ké do dong I, qua Diode (giai do 25mA).
- St dung VOM s6 nhu mét Volt ké do ap Vi cua Diode.
- Trinh ty dugc thuc hién nhu sau:

a. Tang tr tur nguén Ve tor OV, quan sat va ghi nhan gia tri trén Volt — Ampe

ke.
b. Chu y dimng lai tai gia tri ngudn Ve lam chi s6 trén Volt ké giam manh.

c. Sau do tiép tuc tang nguén Ve, quan sat sy thay ddi trén thiét bi do. Ghi
nhén gid tri do dugc vao bang B2.1
Chii_y: Néu dong I, ting qua 16n, sinh vién phai chuyén sang giai do
250mA. So sanh su thay d6i trén VOM & budc a va budc b.
2. Phan cuc nghich Diode:
Méc mach nhu hinh H2.2 (cht y cuc tinh nguén Veoe):




THI NGHIEM PIEN TU TUONG TU | Ho vé tén:

MSSV:

KHOA KY THUAT &CONG NGHE IEI"P: .

BO GIAO DUC VA PAO TAO PHONG THi NGHIEM DIEN TU gay:
DPAI HOC MO Bién soan : KS Nguyén Phic An

DAl nOL MO
Thanh pho H6 Chi Minh

H2.2
- Dién tréd han dong R = 10K. Diode loai chinh luu 1A
- Chinh Volt ké & giai do 50Vpe, Ampe ké ¢ giai do 2.5mA.
- Tang dan nguén Ve tor 0V, quan sat thiét bi do.
Ghi két qua vao bang B2.2
E. BAO CAO:
Béo céo két qua do theo bang B2.1 va B2.2

S Bang B2.1:
NguonVee(V) 1 2 3 5 6 8 10
o o Bang B2.2:
NgudbnVee (V) 2 4 6 8 10 12 14 . 16
_Ampe ké (mA)

Volt ké (V)

V& dic tuyén V — A dya vao két qua do duogc. Nhan xét véi 1y thuyét.

v
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CHUAN BI LY THUYET BAI 3

Dé chuén bj tot bai thuc tip, sinh vién phai chuan bi trude cac ciu hoi 1y thuyét sau:
(bang cach vé hinh hodc dién vao chd trong)

1. Mach chinh lvulamach: ...... ...
Nga vao mach chinh luula di€n ap: ...
Ngaramachchinhluuladi€nap: ...

2. Chinh luubankylamach: ...

V& so d6 mach chinh luu ban ky am, giai thich nguyén 1y van chuyén.

3. Chinh luutoanky lamach: ...
V& so d6 mach chinh luu toan ky va giai thich nguyén 1y van chuyén.

4, Str dung tu C trong mach chinh luu Q8
5. Thoi gian dé tu C nap ddy bang ap ngudn 13: ................coooeeiiiinii,
Gia tri tu C cang 16n thi 4p ra mach chinh luu cang ...... vacang ..............
6. V& so d6 mach chinh luu ra dién ap d6i xiémg? Giai thich nguyén ly van
chuyén.
7. Di€n dp gon sOng 1a: ...
8. Tan s gon song cua mach chinh luu ban ky bang: .............cooeeveeeeiinn....
Tan s6 gon song cta mach chinh luu toan ky bang: .....................ooo......
9 Cong thtrc tinh &p ra cua mach chinh luu ban ky khong tu loc:.................
Cong thure tinh 4p ra ciia mach chinh luu ban ky c6 tu loc:......
10.  Cong thirc tinh &p ra cua mach chinh luu toan ky khong tu loc:.................
Cong thure tinh ap ra ctia mach chinh lvutoan ky cotuloc:..........oooooil.
11.  Céch tinh tu loc C trong mach nguén chinhluu:............oooo

12.  Cach tinh bién ap ngudn khi biét Vpc va Ipc ma tai yéu cau?
(tinh Ny; Ny; S; tiét dién day quén so — thir cap ...)
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BAI 3: MACH CHINH LUU

A. MUC PIiCH:
- Giup sinh vién lam quen v&i cac mach chinh luu dung diode.
- Cho sinh vién khao sat dang song vao/ra cua mach chinh luu ban ky, toan ky.
B. KIEN THUC CAN THIET:
- Sinh vién phai nim viing cac phuong phap do bang VOM va OSC.
- Sinh vién can phai xem lai cAu tao; hoat dong cua Diode
- Can xem lai tinh chat tich dién va phong dién cua ty dién.
- Nim viing céc kién thirc vé mach nén dién, mach loc.
C. DUNG CU THUC TAP:
- Cac linh kién dugc phat.
- Ngubn AC: 0—-3—6—-9—12Vc
- VOM; OSC; Testboard.
D. NOI DUNG THUC TAP:
Mic mach theo hinh H3.1

- Diéndpvao Vi=6V,c; R=1K

- St dung VOM Kim giai do 10V z¢, do gié tri Vi

- Str dung VOM S6 giai do 10V, do gié tri Vo

- Str dung OSC do va v€ dang séng ctia Vi va Vo
Mic mach theo hinh H3.2

H3.2

- Thyc hién twong ty nhu hinh H3.1 khi lan luot cho tu C cac gia tri = 100uF;
470uF; 1000pF.
Mic mach theo hinh H3.3
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D
™
8 6
AC 220v R
7
H3.3
- Thyec hién tuong ty nhu hinh H3.1
Mic mach theo H3.4
D
T 5 N
AC 220v 6 R
:}‘ ‘ 8 D
H3.4
Dlél’l élp vao Vi1:3VAc, Vi2='3VAC. Dlén tré R=1K
- St dung VOM giai do 10V ¢ do cac gia tri Vi.
- Str dung VOM giai do 10Vpc do céc gia tri Vo.
- St dung OSC do va vé dang song Vi va Vo.
Mic mach theo H3.5
D
.
5
AC 220v & R
H3.5

- Thuyc hién tuong ty nhu hinh H3.2
Mic mach theo hinh H3.6. Thyc hién twong tw nhu hinh H3.2

T

AC ZZOVB

H3.6
Mic mach theo hinh H3.7. Thuc hién tuong ty nhu hinh H3.5
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E. BAOCAO:
1. Bao céo két qua:
Ghi céac gia tri do dugc vao bang:

Dai luwgng do H3.1

Vi [VOM]

Vo [VOM]

Vi [0SC]

Vo [ 0SC c6 DC]

2. V& dang song Vo do dugc ung véi song vao Vi:

Ayi “Vi
ot , t
Vo Vo
A A
yH3.1 , H3.2
Vo Vo
A A
JH3.4 ,» H3.5
Vo Vo

10
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/
3;0 A Vo

H3.7

11
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CHUAN BI LY THUYET BAI 4

1. Trinh bay khai niém vé cong logic:

2. Neéu céc cong logic co ban:

3. V& hinh va 1ap bang trang thai cac céng NOT; AND; NAND; OR:

4, Néu hoat dong cua Diode véi tin hi¢u sine:

5. Thé nao 1a mach xén am, xén duong?

6. Trinh bay hoat dong cua Diode Zener khi phan cuc thuan — nghich:

7. V& dic tuyén V — A cua Diode Zener:

Néu quan hé giira chu ky T cia xung vao va thoi hang t=R.C: .....
9. Mach tich phan [da mach taoraxung: ..............cooooiiiiiiiin....

Néu quan hé gitra chu ky T cia xung vao va thoi hang t=R.C: .....
10.  Néu ban chit cia mach nhan ap:

12
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BAI 4: MACH UNG DUNG CUA DIODE

MUC PiCH:
- Giup sinh vién lam quen v6i cac mach ng dung cua Diode trong mach tuong
tu va mach so.
- Gilp sinh vién nim that virng hoat dong cua Diode, Zener, LED.
- Khao sat cac mach xén dung Diode, Zener.
KIEN THUC CAN THIET:
- Sinh vién xem lai cdu tao va hoat dong cua Diode, Zener.
- Phai c6 céc khai niém vé tin hiéu twong tu va tin hi¢u xung.
- Nim virng cac mach nén dién, mach loc.
DUNG CU THUC TAP:
- Cac linh kién dién tir
- Nguén AC: 0-3-6-9 12V
- Ngudn DC: 5Vpe
- VOM, OSC, Testboard.
NOI DUNG THUC TAP:
1. Mach logic dung Diode:
Qui udc: mirc logic 0 ing v6i OV — LED tét

muc logic 1 ing v6i1 5V — LED sang
Méc mach theo hinh H4.1:

D1 D2

D3

CQ“ V72

H4.1
Quan sat LED khi 1an luot dit vao A va B cac gid tri 0 va |
Ghi két qua vao bang B4.1
- Mic mach theo hinh H4.2:
D3

: , i
R1K

0

D1 D2

o>
vy

H4.2

13
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Quan sat LED khi lan luot dit vao A va B cac giatriOval
Ghi két qua vao bang B4.2

2. Mach xén:

- Méc mach theo hinh H4.3; H4.4; H4.5; H4.6

Vi R1K +D1+D2 Vi R1K +D1%D2
H4.3 H4.4

D2
Ly L
+ 3 Vi
H4.5
H4.6

bién &p vao Vi=6V,c— 50Hz
Dung OSC do va vé dang song Vi va Vo

- Mic mach theo hinh H4.7
R1K
Vi % Dz
H4.7

Dién ap Zener Vz =5.6V

Dung OSC do va vé& dang song Vi va Vo, khi 1an luot cho Vi cac gia tri: 3 —
9Vac — 50Hz.

- Mic mach theo hinh H4.8

R1K

Dz1

Vi D2

H4.8
bién &p cac Zener Vz; =5.6V; Vz, =9V
Dung OSC do va vé dang song Vi va Vo, khi ap vao Vi =6V ¢ — 50Hz

14
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3. Mach Vi — tich phan:
Mic mach theo hinh H4.9; H4.10
R 1K
— YW 4'
. c R 1K
Vi . c
Vi
H4.9 H4.10

Dién ap vao Vi duoc ldy tir nga ra may phét song c6 gia tri 2Vpp — 1KHz
Vi c6 dang xung vudng

bién trd R = 10K. Tu dién C = 0.1pF va 0.01pF

Dung OSC vé dang song Vi va Vo.

. Mach nhéan ap:

Méc mach theo hinh H4.11
C1
(

|
I\
Vi * D1 * D2
|
I\

Cc2
H4.11

Tu dién C1 — C2 =470 pF
Dung VOM giai do 10V z¢ do dién 4p vao Vi
Dung VOM giai do 50Vpc do dién 4p ra trén 2 tu dién C1 va C2

Ghi két qua vao bang B4.3
BAO CAO
. Béo céo két qua do vao bang B4.1; B4.2; B4.3 nhu sau:

Béang B4.1

A 0 0 1 1

B 0 1 0 1

Y

Bang B4.2

Vi Vel | Ve2

15
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2. V& dang xung
Vi;Vo , Vi; Vg
N >
H4.3 H4.4
Vi; Vo Vi; Vo
A A
pf >
H4.5 H4.6
Vi;Vo Vi; Vo
A A
pt >
H4.7 H4.8
‘ . . 1 .
‘{1, Vo A\llo Vo
pf >
H4.9 H4.10

16
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CHUAN BI LY THUYET BAI 5

Dé chuan bj tét bai thyc tap, sinh vién phai chuan bj trudc cac cau hoi Iy thuyét
sau: (bang cach v¢€ hinh hodc dién vao cho trong)

1. Mubn do dién ap ta méc Voltké ................ véi linh kién can do
2. Mubn do dong dién ta mic AmpeVoltké ....... v6i linh kién can do
3. V¢ hinh :
Céu tao BJT Ky hiéu BJT
4 BJT duoc xem tuong duong véicac linh kién ...........................
5 BJT duoc chialam ............... loal, gOm ......cooviiiiiiii
6 BITcoO ..o trang thai hoat dong, gém ...........................
7 Khi do vé dac tuyén , BJT lam viéc ¢ trang thai ..........................
8 Dic tuyén ngd vao BIT 1a quan hé giira ............. Va . theo.......

V& hinh dic tuyén BJT:

9. Dic tuyén ngd ra BJT 1a quan hé giita ............. Va ... theo.......
V& hinh dic tuyén BIT:

10. V&1 BJT loai 2SC828 ta ¢6 cac thong $6 Ig= ..., =i s B=eeeian
(Tra ctru theo tai li¢u tai CLB Di¢n tir)

17
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BAIL 5 : VE PAC TUYEN BJT

A. MUC PiCH:

- Gitp sinh vién hiéu duoc hoat dong cua BJT khi phan cuc

- Gitp sinh vién ty v€ dac tuyén vao —ra cua BJT

- Sinh vién lam quen v&i BJT thuce té, xac dinh cac chan va cuc tinh BJT

B. KIEN THUC CAN THIET:

- Sinh vién phai biét cau tao BJT

- Phai biét x4c dinh chan va phan cuc cho BJT

- St dung dugc VOM dé do dong va ap

C. DUNG CUTHUC TAP:

- Cac linh kién dién t&r duogc phat

- Ngudn DC diéu chinh

- VOM, Testboard

D. NOIDUNG THUC TAP:
1. Xéc dinh chan BJT:

- Sinh vién dung VOM dé thang do Q ( R x 1K) dé x4c dinh cac chan B,C.E cua
BJT . Véi cac loai BJT hién dang duoc ban trén thi truong, dé don gian c6 thé
xac dinh ngay chan gitra ciia BJT la chan C. Lan luot do dién tr¢ cua 2 chan
con lai véi chan C (phai doi cuc tinh que do hai 1an) . Chan nao lam kim VOM
chi oo chinh la chan E, chan con lai 1a chan B.

- Dat que den VOM vao chan B, do dién trd hai chan con lai :
e Néu kim VOM chi gia tri dién trd xac dinh thi BJT la loai NPN.
e Néu kim VOM chi gia tri oo thi BJT 1a loai PNP
(Néu dat que do VOM vao chan B, do dién tr¢ 2 chan con lai thi x4c dinh
nguoc lai véi cach trén)
Vi cac loai VOM sur dung kim hién dang ban trén thi truong thi da s6 que do
la &m pin va que den la duong pin VOM.
2. V& dic tuyén vao: ( Biéu dién quan hé Vi va IB theo Vir)

- Méc mach theo H5.1, Nguén Vee=5v, nguén Vgp thay ddi tir 0 + 5v

—
Be < 1

100k C) Vl
— [
T
=

0
HS5.1

- VOM hién sd dé giai do 2.5Vpc dé do ap Ve . VOM kim dé giai do 50pA dé do
dong I . BJT su dung loai C828 (hay tuong duong)

18



THI NGHIEM PIEN TU TUONG TU | Ho vé tén:

MSSV:
KHOA KY THUAT &CONG NGHE IEI"P: .
BOQ GIAO DUC VA PAO TAO PHONG THI NGHIEM PIEN TU gay:

DAL HOC MO Bién soan : KS Nguyén Phuc An
Thanh pho Ho Chi Minh

- Thuyc hién nhu sau: Tang dan Vgg tir OV, quan sat VOM s6 va kim, 1ap bang
B5.1. Thay ddi Vee = 10Vpe , thue hién tuong tu nhu Vee = 5Vpe. Nhan xét
két qua dat duoc.

3. V& dic tuyén ra: ( Biéu dién quan hé Ic va Vg theo Ip)

- Van thyc hién v6i H5.1 véi céac thay ddi sau :
° Nguén Ve = 5Vpce (cé dinh). Bién tré Ry lan luot thay ddi theo cac gia tri
sau: 100K, 220K, 470K.
e Ngudn Vc thay doi tir 0 dén 10Vpc . VOM s6 dé giai do 10Vpc dé do 4p
Vi, VOM kim dé giai do 2.5mA dé do dong I
e Thyc hién viéc ting dan ngudn Ve tir OV, quan sat 2 VOM . Ghi két qua
vao bang B5.2 twong ung vdi 3 gia tri ciia Ry
E. BAOCAO:
B4o cdo két qua do :
Bang B 5.1

[S—

Ve 0 0.2 0.4 0.5 0.6 0.7

Ig; (Vee=5Vne)

Ig> ( V= 1OVDC)

Bang B 5.2

Ve 0 2 4 5 6 7

IC] ( RB: IOOK)

I, ( Ry = 220K)

Ic3 ( RB = 470K)

2. Vé dic tuyén:
bac tuyén ngo vao : bac tuyén ngora:

v
v

19




THI NGHIEM PIEN TU TUONG TU | Ho vé tén:

MSSV:
KHOA KY THUAT &CONG NGHE IEI"P: .
BOQ GIAO DUC VA PAO TAO PHONG THI NGHIEM PIEN TU gay -

DAL HOC MO Bién soan : KS Nguyén Phuc An
Thanh pho H6 Chi Minh

BAI 6 : MACH UNG DUNG BJT NGAT - DAN

A. MUC PIiCH:
- Gilip sinh vién lam quen vdi tinh chat ngat — dan ctia BIT.
- Khao sat cac mach logic st dung BJT
- Giup sinh vién quan sat dang song ra ciia mach xén.
B. KIEN THUC CAN THIET:
- Sinh vién phai biét cAu tao, hoat dong cua Diode va BJT
- Phai ndm vimg cac ché do lam viéc ciia BIT, diéu kién lam viéc & viing ngét —
dan.
- Sinh vién phai c¢6 khai niém vé tin hiéu tuong tu va tin hiéu xung.
C. DUNG CUTHUC TAP:
- Cac linh kién dién t&r duoc phat
- Ngudn AC 0-3-6-9-12V x¢
- Ngudn DC = 5Vpe
- VOM, OSC, Testboard
D. NOIDUNG THUC TAP:
1. Mach ngit dén dung BJT:
Qui udc:

- Mic logic 0 tmg véi dién 4p OV — LED tat
- Muc logic 1 ung véi dién ap SV — LED sang
Mic mach theo hinh H6.1, dung BJT = 2SC828 (hay tuong duong)

DC +5v
—

10k Q1 N LEP

H6.1
- Quan sat LED khi lan luot dit vao A céac giatriOval
- St dung VOM ) giai do 10Vpc do dién &p trén BJT.
- St dung VOM kim 1 giai do 5S0pA do dong I5.
- Str dung VOM kim 2 giai do 25mA do dong I¢
Lap bang B6.1
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Mic mach theo hinh H6.2
DC
1ov
1k
Q1 |
10k %
|\C1 815 X LED
10k @z
V
|\C1 815
=
H6.2

Quan sat LED khi 1an luot dit vao A va B cac gia tri 0 va |
Str dung VOM s giai do 10V ¢ do dién ap trén BJT.
Str dung VOM kim 1 giai do S0pA do dong I5.

St dyng VOM kim 2 giai do 25mA do dong I (muon may do t6 khac)
Lap bang B6.2

Mic mach theo hinh H6.3; H6.4; H6.5

DC
DC +5v
+5v
v
1k
4k7 1K o "
J 10k
D2 C1815 \ 4 LED
D1 Q1 2 R
LED
bs c1815 [§ 10k lowts | B
H6.3 H6.4
DC
t5v
1k
1k
1 10k
1
A 10k Q

C1815

C1815 C1815
B 10k

\ LED

H6.5
Thyc hién twong tu nhu voi hinh H6.2

Lap bang B6.3; B6.4; B6.5 tuong thich v&i cac hinh trén.
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2. Mach xén:
Mic mach theo hinh H6.6

DC
+5v
1k
10k o C1815 e
Vi 1k
H6.6

- Tin hi¢u vao dang sine, bién dd Vac = 6V ac, tan sb = 50Hz
- Str dung OSC do va vé dang séng Vi va Vo.
E. BAO CAO:

1. Béo cdo két qua do:
BangBO.1:
,,,,,,,,,,,,,,,,,,, A LED | Vg Vg Iy Ic
1
o

~Bang B6.2; B6.3; B6.4; B6.5
B LED N Vi Ie, Ier I, Ip>

e Ll L= )
S = O

2. Vé dang séng hinh H6.6:

Vi;Vo ,

L 4

3. Goi tén cac mach: H6.1: H6.2: H6.3: H6.4: H6.5
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10.

11.

CHUAN BI LY THUYET BAIL 7

beé chuan bi tot bai thuc tap, sinh vién phai chuan bi trudc céc cau hoi ly thuyeét
sau: (bang cach v€ hinh hodc dién vao cho trong)
Muc dich cua viéc st dung mach 6n ap nham tao dp ra........

Nga vaomach on ép ladiénép .............. COGIAIT oovnnnnnn.n,
Ngadramachonépladiénap ................ cOglatrl.ooooennnn....
Co......... loai On ap , GOML....eiiii i

V¢ so do khoi cac loai mach 6n ap:

Dong dién dugc cung cap boi mach 6n ap co gidtri..................

Mach 6n ap st dung BJT hoat dong ¢ trang thai ......................

Ngoai cac mach 6n 4p str dung BJT, ta con c6 mach 6n &p st dung cac linh
kienkhacnhu ...,

Uu diém cta mach on ap st dung BJT so v&i cdc mach 6n ap sir dung céc loai
linhkiénkhacla..................oooiiiii
Khuyét diém ctia mach 6n 4p str dung BJT so v&i cdc mach 6n dp st dung cac

loailinhkiénkhacla.................oooiiiiiiinnn.

bé tao ra mach 6n 4p cé ap ra diéu chinh duogc, ta st dung thém linh kién ......
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BAI 7 : MACH ON AP

MUC PiCH:

Gitip sinh vién lam quen v&i cac mach 6n ap dung Zener, BJT.
Khao sat dién 4p ra ciia mach 6n ap theo thay ddi cua dién ap vao.
Khao sat dang mach 6n ap song song va on ap ndi tiép.

KIEN THUC CAN THIET:

Sinh vién phai biét cAu tao, hoat dong cua Zener, BJT

Phai biét tra s6 tay tra ciru dé tim thong s ctia Zener, BJT
Xem lai cac ché d6 lam viéc caa BJT

Xem lai nguyén tic lam viéc ctia mach on ap.

DUNG CU THUC TAP:

Cac linh kién dién tir dugc phat

Ngudn DC diéu chinh tir 2Vpe dén 30Vpe

VOM, Testboard

NOI DUNG THUC TAP:

Mach 6n 4p nbi tiép :

Mic mach nhu H7.1, ¢ R = 10K, Zener ¢ Vz = 5.6V

10k Vz

H7.1
Cho dién ap vao Vi thay ddi tir 2Vpe dén 15Vpe (mdi 1an thay doi 2V)
Str dung VOM do dién ap ngd ra Vo, ghi két qua vao cot 1 bang B7.1
Mic mach nhu H7.2 v&i Ry; = 10K, Zener ¢6 Vz= 5.6V, BIT = C1815
C1815

Vo
1k Q1 )

Vi 10k
Vz

L
=0
7.2
- Cho dién ap vao Vi thay ddi tir 2Vpe dén 15V (mdi lan thay doi 2V)
Str dung VOM do dién ap ngd ra Vo, ghi két qua vao cot 2 bang B7.1
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Mic mach nhu H7.3, dién tr& R1 = 10K; R2 = 1K; R3= 1K; R4 = 2.2K; BIT

Q1 =2SC828; Q2 = 2SC468 (hay twong duong)

Vi C1815
Vo
10k% 1KM§ 10k
Q2
ju—
v
Lep [¥ $ 10k
H7.3 =

- Cho dién ap vao Vi thay ddi tir 2Vpe dén 15V (mdi 1an thay do6i 2V)
- Sir dung VOM do dién ap ngd ra Vo, ghi két qua vao cot 3 bang B7.1
- Lam lai cac budc trén khi thay Zener bang LED hodc Diode

On 4p song song :

Mic mach nhu H7.4, dién tré R1 = 100Q; R2 = 10K; Ry = 1K; BIT loai

28C828 (hay tuong duong)
220

H7.4

- Cho dién ap vao Vi thay d6i tir 2Vpc dén 15V pe (mdi 1an thay doi 2V)
- St dung VOM do dién ap ngd ra Vo, ghi két qua vao cot 1 bang B7.2

Mic mach nhu H7.5, dién tré R1 = 100Q; R2 = 10K; Ry = 1K; BJT Q1 loai

2SC828, Q2 loai 2SD468 (hay tuong duong); Zener c6 Vz=5.6V.

220
O-—AANAN
Vi Vz
Q1

C1815 1k
{ C1815

10k
L

0

H7.5
Cho dién ap vao Vi thay doi tir 2Vpe dén 16Vpe (mdi 1an thay d6i 2V)
Str dung VOM do dién ap ngd ra Vo, ghi két qua vao cot 2 bang B7.2

25
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E. BAOCAO:
1. Béo céo két qua do :
Bang B7.1
Vi Vo(H7.1) .Vo(H72)  Vo(HT73)
2V
[\ 2 R
8V
10V
12V
14V
1) 20 R S

_Bang B7.2

VI(V) | Vo(H7.4)  Vo(H7.5)

4

6

10

12

14

16

2. Thiét k& mach 6n 4p :

- Mach 6n 4p c6 thé diéu chinh dugc dién ap ngd ra :

- Néu ly do sur dung cac BJT khac nhau :

- C6 thé tang dién 4p Vi 16n hon 16V hay khong? tai sao ?
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CHUAN BI LY THUYET BAI 8

D& chuén bj tot bai thyc tap, sinh vién phéi chuin bj truc cac cau héi Iy thuyét
sau: (bang cach v€ hinh hodc dién vao cho trong)

1. Pé x4c dinh chan BIT, ta st dung VOM nhu thé nao?
C6 .....loai mach khuéch dai, gém .........

3. Pé BJT hoat dong o trang thai khuéch dai, can c6 diéu kién:

9. BJT loai 2SC828 ¢6 Ic max =...mA, Vcgmax = ...... V;B=.....
BJT loai 2SD468 c6 Ic max = ...mA, Vegmax = ...... V;B=.....
BIJT loai 2SA564 ¢6 Ic max = ...mA, Vcgmax = ...... V;B=....
BJT loai 2SB562 ¢6 Ic max = ...mA, Vcgmax = ...... V;B=.....

10.  Khi tang dién ap giita B va E thi BIT chuyén tir trang thai khuéch dai sang
trang thai................
Khi giam dién ap giita B va E thi BJT chuyén tir trang thai khuéch dai sang
trang thai................
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BAI 8 : MACH KHUECH PAI DUNG BJT

A. MUC PiCH:
- Gitp sinh vién lam quen véi cac dang mach phan cuc BJT
- Khao sat anh hudng cua nhiét do 1én mach khuéch dai
- Khao sat 3 trang thai lam viéc cua BJT
- Thay duoc su méo dang do phan cuc va do tin hiéu vao 16n
- Tinh toan phan cyc cho mach khuéch dai
B. KIEN THUC CAN THIET:
- Ly thuyét mach phan cuc va 6n dinh nhiét
- Cac dang mach khuéch dai
- Céc hang khuéch dai
C. DUNG CU THUC TAP:
- Cac linh kién dién t&r duogc phat
- Nguén AC, DC
- VOM, OSC, Testboard
D. NOI DUNG THUC TAP:
1. Mach khuéch dai ghép phan dong:
Mic mach theo H 8.1

Vece 12v

Rc

Rb1 1uF

1uF *ED

vi, \| Q

Re t 47uF

Phén cuc tinh:

Tinh toadn céc gia tri dién trd c¢6 dugc : Vegg= Vee /2, Ieg = ImA

Ghi lai cac gia tri Rg, R ¢, Rg. S dung VOM g}li lai cac gia tri Iz, Ic, Vg ,
Vcg . VE dqdng }éi DC cho mach. Xac dinh diém lam viéc Q trén duodng tai.
Suy ra h¢ s6 khuéch dai dong B.

Khuéch dai tin hi¢u :

Cho tin hiéu 1y tir may phat song vao cuc B ciia BIT: Vi = 10sin 20001t [mV].
Str dung OSC do v€ dang song Vi va Vo . Nhan xét dang song ra ?

Tinh hé s6 khuéch dai 4p Av = Vo/ Vi. Suy ra Av [dB] =20lg Av
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Thyc hién tuong ty khi thay dooi tan sd tin hiéu vao: 100 Hz, 500Hz, 5KHz,
10KHz, 20KHz, 50KHz, 100KHz (luu ¥ : Giir nguyén bién dd ngd vao). Nhan
xét gi vé bién do Vo ?
Tai tan s6 10KHz , ting dan bién do tin hiéu cho dén khi dang song ngd ra Vo
bi méo. Giai thich? Giam dan bién d6 tin hiéu Vi dé cho Vo khong con méo.
Tinh Avmax = Vo/Vi.
Mic mach lai theo H8.1 véi gia tri Ry ting 5 1an . Xéc dinh lai diém lam viéc
tinh. Cho tin hiéu vao cuc B cua BJT véi : Vi = 10sin 10001t [mV], Po Vi va
Vo. Nhan xét ché do lam viéc ctia BJT.
Mic lai H8.1 véi Ry giam 10 lan, thuc hién tuong ty nhu truong hop Ry ting
5 lan.

2. Mach khuéch dai phan 4p, hoi tiép am:
Méc mach nhu H8.2

Vece 12v
Rc
Rb1 1uF
1uF +H
vi, \|
JT* Q
Rb2 + 47uF
Re u
o
H8.2

Thug: hién tuong ty nhu H8.1 trong phﬁn xac dinh diém l1am viéc tinh va
khuéch dai tin hiéu.
Mic mach nhu HS.3 .

Vece 12v

Thyce hién tuong ty nhu H8.2
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Mac mach nhu H8 .4 .
Vece 12v
Rc
Rb
1LIJF
\ v 47uF
i a "
Vi o
= Re
0 5
Hg.4 °
Thuyc hién tuong ty nhu H8.2
Mac mach nhu H8.5 .
Vce 12v
Rc
47uF
Ro
1uF EC\]ZO
\| %
ik =
Q =0
Vi
= Re
)
H8.5 °

Thuyc hién tuong ty nhu H8.2
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E. BAOCAO:
1. Bio céo két qua tinh toan :
HS8.1 Rg=.....c....0. Re=..ooiiil. Rg=.....ooi
H8.2 Rgi=.oeeiiniiin. Rei=.iiiiiiin. Rpi=oiiiiiiin.
HS8.3 Rg=......cot. Re=..ooooiii.
2. Bio céo két qua do bang VOM:
H8.1: Ig=......... le=......... VBg = eevenn. V=i
Piém lam viéc tinh Q (..oovveenn.... ) ing voi Ry
Diém lam viéc tinh Q (..vvvveeennn.... ) tng v6i Ry tang 5 1an
Piém lam viéc tinh Q (..oovveen..... ) ing v6i Ry giam 10 1an
H8.2: Ig=......... le=......... VB = evenn. Veg=oiiinnin
Diém lam viéc tinh Q (.vvvveeenn..... )
H8.3: Ig=......... le=......... VB = «eenennn Veg=ooiiiinnn
Diém lam viéc tinh Q (..ovvveennn..... )
H8.4 : Ig=......... le=......... VBg = .eenenn. Veg=eevvinnnnn
Piém lam viéc tinh Q (..oovveeenn..... )
3. Vé dang séng vao vara :
AVi-Vo Vi-Vo
A
.t _t
HS8.1 H8.2
\‘ii-Vo ¥i-Vo
H8.3 H8.4
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BAI 9 : MACH DAO PONG PA HAI

A. MUC PiCH:
- Gitp sinh vién lam quen véi cac dang mach da hai
- Khao sat trang thai ngét - dan - bdo hoa ctia BIT
- Quan sat cac dang song ra ciia mach da hai
B. KIEN THUC CAN THIET:
- Né&m rd c4u tao cua Diode, BJT
- Pic diém lam viée cac trang thai ngit- din- bio hoa ctua BJT
- Sinh vién can nidm rd hién tuong nap xa cua tu dién
C. DUNG CU THUC TAP:
- Cac linh kién dién t&r duoc phat
- Ngudn AC, DC
- VOM, OSC, Testboard
D. NOIDUNG THUC TAP:
Céc BJT str dung loai NPN C1815( hay tuong duong)
l. Mach Flip-Flop:
Mic mach theo hinh 9.1

Vcc
1k 1k
10k 10k
LED Q >'_ _KQ LED
s N
! =
1k 1k
HO9.1

Qui udce :
Mirc 0 ng v6i Ov, LED tat
Mtrc 1 tng véi Sv, LED séng
- Lén luot thay doi gid trj R va S v6i 2 mire 0 va 1, quan sat LED. Lap bang B9.1
Nhan xét két qua do dugc
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DAl nOL MO
Thanh pho H6 Chi Minh

THI NGHIEM PIEN TU TUONG TU Ho v én:

KHOA KY THUAT &CONG NGHE Lop: -
Ngay :
DAL HOC MO Bién soan : KS Nguyén Phuc An

2.

Mach Trigo:
Mic mach theo hinh 9.2

Voc

Rc

Rb 1uF

it

Re

HO.2
Cho Vi =0, St dung VOM giai do 10vpc do ap tai ca chan B,C,E cua 2 BJT.
Nhan xét trang thai lam viéc cua tirng BJT

Cho Vi = 6sin 100at [V] , st dung OSC do va v& dang song Vi va Vo. Nhan
xét vé dang song do dugc.

Mach don 6n :

Méc mach nhu H9.3

Vce

% 1k2 39k 1k2

LED Q1 Q2
D1

XX

— 4 =y

H9.3
Chon ty =100pF . Tac dong xung am vao Vi, quan sat LED (xung am c6 duoc
bang cach ddo chiéu cuc tinh ngudén DC =5v)
Thuc hi¢én twong ty khi tang tu C 1én 4.7 ’le‘in. So sanh thoi gian sang cua LED.
Giai thich hoat, dong cua mach. Suy ra ché d dan ctia BJT. Néu cong dung cua
Diode. Cho biét cac ing dung ctia mach nay?
Mach bat 6n :
Mic mach nhu H9.4

LED1 Q1 j Q2 LED2

A\
w
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Cho ty C= 100pF, quan sat cac LED.

Cho tu C =104, su dung OSC do dang song cua Q va Q dao. Tinh, tan sb song ,
Nhén xet , giai thich két qua cua hai truong hop trén. Suy ra ché d6 lam viée
cta BJT. Néu muon thay doi tan so ra , ta phai lam nhitng gi ? Tai sao ? Ung
dung cia mach

E. BAOCAO:
1. Bio cdo két qua do :
Bang B 9.1
S R Q Q
0 0
0 1
1 0
1 1
H9.2 : VBt Ve= i
Trang thai hoat dong cia BJT..........................
H9.3: Thoi gian sang cia LED ............ (s) khi c6 tu C = 100pF
Thoi gian sang cua LED ............ (s) khi c6 tu C=470uF
H9.4 : V& mach bét on c6 thé thay doi tan sd song ra duoc :
2. Vé dang séng do duoc :
Vi Vo
A
A
ot _t
H9.2
Vo(Q) Vo (RQ)
H9.4
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CHUAN BI LY THUYET BAI 10

D¢ chuén b t6t cho bai thyc tap, sinh vién phai chuén bi trude cac cau hoi Iy thuyét
sau: ( bang cach v€ hoac dién vao chd trong).

Luuy: Phan nay sinh vién phai tu doc trudc tai li¢u

1. Tiéu chuin Barkhausen cho mdt mach dao dong song sin 1a:

thai..........oo
3. Mach hoi tiép 4m khi tin hiéu hdi tiép ............ pha véi tin hiéu ngd vao
Mach héi tiép dwong khi tin hiéu hdi tiép ............ pha voi tin hiéu ngd vao

5. Mach dao dong sin st dung dudng hoi tiép ...........oooooviiiiiiiini...

6. V& mach hoéi tiép trong mach dao dong dich pha :

7. V& mach hoi tiép trong mach dao dong cau Wien :

8. Mach dao dong dich pha str dung cac R va C nham muc dich gi :
9. Cong thuc tinh tan s6 dao dong cua mach dao dong dich pha:

10. Cong thirc tinh tan sé dao dong ctia mach dao dong cau Wien:
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BAI 10: MACH DAO PONG SONG SIN

A. MUCDPICH:
- Gitp sinh vién lam quen véi cadc mach dao dong tao song sin
- Quan sat dang song ra cua mach
- Xét céc diéu kién dao dong
B. KIEN THUC CAN THIET:
- Mach hdi tiép duong
- Dang mach dao dong dich pha RC
- Dang mach dao dong cau Wien
- Tiéu chuan Barkhausen dé mach dao dong
C. DUNG CU THUC TAP:
- Cac linh kién dién t&r duoc phat
- Ngudn DC
- VOM, OSC, Testboard
. NOI DUNG THUC TAP :
1. Mach dao dong dich pha :
Mic mach theo hinh H10.1 .BJT sir dung loai 2SC1815

Vcc
12v

Ny I e o e

1uF C1815 R R R

Hinh 10.1
Cho R = 10K, C=101

- Hay cho biét duong hoi tiép dwong. Cat duong hoi tiép va dung VOM do dién
thé cac chan B,C,E cua 2 BJT. Nhan xét vé ché do lam viéc cua 2 BJT

- N&i duong hdi tip, thay ddi bién tré VR ,quan sat dang song trén OSC. Gii
thich két qua

36



THI NGHIEM PIEN TU TUONG TU | Ho vé tén:

MSSV:
KHOA KY THUAT &CONG NGHE IEI"P: .
BOQ GIAO DUC VA PAO TAO PHONG THI NGHIEM PIEN TU gay:

DAL HOC MO Bién soan : KS Nguyén Phuc An
Thanh pho Ho Chi Minh

- Gilr bién tré & vi trj séng ra hinh sin, v€ dang song. Tinh bién d¢ va tan s6. So
sanh két qua thyuc té va két qua tinh toan
- Thay ddi tu C=104, quan sat dang song ra. Nhan xét
2. Mach dao déng cau Wien:
Mic mach nhu hinh H10.2 . V&i R =100k va C = 101

Vcc
12vDC
% 47k é 10k 47k % 10k "
1uF R c
) + [ +|( |(
I\ [\ [\
%L_‘_Km 1uF w
c1815 _K
1uF c1815 R ~L c
% %_|147up
+ 12k 1k
12k 1k
T %
=
Hinh 10.2
Thuc hi¢n tuong ty nhu Hinh 10.1
E. BAOCAO:
1. Béo co két qua do :
H101.1:
VBEI R VCEI ettt
AY BE2 T ceeeeeenenenenans AV CE2 ™ teevennnnnnnnns
H10.2 :
VBEI P VCE] T
A BE2™ ceeveeeneennnenns A\ CE2 ™ teveeenneennnes
2. Vé dang séng do duoc :
Khi C =101
A VO A VO
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Ho va tén:

MSSV:
Lop:
Ngay :

4.

Khi C =104

% vo + Vo

v

v

H10.1 H10.2
Tinh tan s6 dao dong theo 1y thuyét:
Mach dao dong dich pha :
Mach dao dong ca Wien :
Néu 1y do st dung bién trd trong cic mach trén :
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