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Linh Kién Ban Dan

1.1 Diode

Quan sat 4nh hudng ctia dong dién qua Diode khi phan cuc thuan va phan cuc ngugc. V& dd thi
dic tuyén vao, ra. Kiém tra dic tinh dan dién cia Diode bang dong hd do. Bo mach st dung
trong bai mang ky hiéu P3.

Phan cuc thuin: N6i mach theo Hinh 1.1. Quy trinh thyc hién nhu sau:

0-15Vv
Power
Supply

Hinh 1.1 Phan cuc thuan cho diode

Néi ddéy: 15V (+)-1, 15V(COM)-2, 5-AM(+), 6-AM(-), 9-10, 3-VM(+), 4-VM(-)
Chi y: VM (dong hd Volt meter), AM (dong hd Ampere meter), COM (GND day dit chung),
FG (M4y phat xung - Function generator), CRO (Oscilloscope), SW (Cong tic - Switch)

* Chinh bién trd & vi tri nhé nhét, chinh ngudn cung cip (ngudn 15V) & vi tri nhd nhét.

 Bat ngudn Vcce sau d6 thay ddi gid tri dién 4p nguodn tiing budc, quan sat va 1ap bang.

Vu(V)10,1102(03|04]05|0,610,7|0,8
Ia

1.2 Light Emitting Diode

Kh3o sat hoat dong ctia diode phat quang (LED). P4y 1a mot thiét bi quang dién c6 khac biét so

véi cdc loai dén khac: dién 4p tiéu thu nho (dudi 3V), thoi gian bat tit ngan. Dong dién qua LED
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trong khoang 10mA — 50mA (tlly mau sic) va chi hoat dong khi phan cuc thuin. N6i mach nhu
Hinh 1.2.

la
Short p1 200 mA

* el +V=
1N4007 4 2v

LED

GND

Hinh 1.2 Khdo sat déen LED

Néi ddy: 30V (+)—1, 30V(COM)-2, AM(+)-5, AM(-)-6, 9-14, VM(+)-3, VM(-)—4
+ Thay d&i dong qua LED bing cich thay d6i gia tri dién 4p ngudn Ve
* Quan sat dién ap roi trén LED va 14p bang

* Tir s6 liéu trén vé d6 thi dic tuyén V/A. Nhan xét.

I,(mA) | 0| 5|10 | 15|20
Va

1.3 Zener Diode

Khao sat hoat dong cia diode Zener 5,1V/400mW.

0-15v
Power

Supply

Hinh 1.3 Khéo sat Zener diode

Néi dy: 15V(+)1, 15V(COM)-2, AM(+)-6, AM(-)-5, 9-12, VM2(+)—4, VM2(-)-3, VM1 (+)-15V(+),
VM1(-)-15V(COM)

» Thay d6i gid tri dién 4p vao, quan sét dién 4p trén hai dau Zener
* Phan cuc thuan: Ting dan dién dp vao Vi tir OV 1én dan t6i t6i da 5V

« Phan cuc nghich: ndi 15V(+) — 2, 15V(COM) — 1; cac day khdc giif nguyén va ting dan

dién 4p vao Vi tit OV 1én dan t6i tdi da 10V.

+ Lap bang (dung dong ho dé do Va)



1.4 DIAC

* V& dic tuyén ctia diode zener dua trén sb lidu do dugc. Nhan xét.

Phan cuc thuin Phan cuc nghich
Vi(V) | Va(V) | IamA) | Vi(V) | Va(V) | Ia(mA)

0 0
1 1
1,5 2
2 3
2,5 4
3 5
3.5 6
4 7
4,5 8
5 9
10

1.4 DIAC

Quan sat va vé do thi dic tuyén cho DIAC khi phan cuc thuin va nghich.

Néi ddy: HVDC-1, GND-2, AM(+)-5, AM(-)-6, 9-13, VM(+)-3, VM(-)—4

Hinh 1.4 Khao sat DIAC

HVDC la ngudén mét chiéu cao ap.

+ Cip ngudon HVDC 110V & 16i vao, dit bién trd P1 & vi tri nho nhét.

Nhan xét, két luan

Quan st dong ra Iy va dién ap Vj roi 1ap bang

VE do thi dong va dién ap 16i ra theo dién ap vao Vi.

Bat ngudn cung cip, hiéu chinh dién 4p 16i vao thay déi tir 0 — 40V.
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Vi(V) | Vo(V) | To(mA)
10
20
30
35
36
37
38
40
1.5 Transistor lwong cuc (BJT)
Kh3o sat dic tuyén vao ra co ban ctia BIT
BJT mic E chung
Loai NPN
NPN
Transistor
+
Power
+ Supply
Power 0-15V
Supply -
0-30V

Hinh 1.5 Khao sat BJT loai NPN

Néi ddéy: 15V (+)-32, 15V(COM)-50, 30V (+)-1, 30V(COM)-2, AM1(+)-5, AM1(-)-6,

9-20, 20-VMI1(+), VM1(-)-41, 50-55, VM2(+)-32, VM2(-)-50.

Bt ngudn cung cp, tién hanh cic budc sau:
 Chinh ngudn 15V dé€ Vg 1an ludt 12 3V, 5V, 8V
* Chinh nguén 30V dé Ib gidm dan tir 8 dén 0,02mA

* Quan sat 16i ra va l1ap bang

Vé d6 thi dic tuyén Ib theo Vg va Vg, nhan xét.



1.5 Transistor ludng cuc (BJT) 5

Ib(mA) VBE khi VCE =3V VBE khi VCE =5V VBE khi VCE =8V
8

7
6
4
2

1
0,5
0,3
0,2
0,1

0,02

Loai PNP

Crocodile 470E

100K 1KS5

Power
v Supply

W AL m-30V
(@
Set to

Com j= 2V 6,9 Vbe
0-15v

Power
Supply
v

Hinh 1.6 Khao sat BJT loai PNP

Néi ddy: 15V(+)-2, 15V(COM)-1, 5-AM(+), 21-AM(-), 30V(+)—41, 30V(COM)-33,
VMI1(+)-39, VMI1(-)-33, VM2(+)-39, VM2(-)-21.

Giai doan 1:

* Bat ngudn cung cép, dit Vg 6 cac gid tri 1an lugt 12 0,2V va 0,6V.
+ Diéu chinh nguén 15V dé Ib thay ddi tit 0A dén 0,9mA.

* Do Vpg va lap bang.

Giai doan 2:

* Chinh ngudn 15V dé Vg 1an ludt 1a 3V, 5V, 8V



Linh Kién B4n Dan

+ Chinh ngudn 30V d€ Ib giam dan tir 8 — 0,02mA

* Quan sat 16i ra va 1ap bang

* V& d6 thi dic tuyén Ib theo Vgg va Vg, nhan xét.

Ib(mA)

Vpg khi Vog = 0,2V

Vpg khi Vg = 0,6V

0

0,05

0,1

0,2

0,3

0.4

0,5

0,6

0,7

0,8

Mach BJT ché dé khéa

FGIP

1KHz,
5V

—O

Hinh 1.7 Khéo sat BJT ché d6 khéa

Néi ddy: +15V-1, 15V(COM)-2, 5-32, FG(O/P)-42, FG(GND)-41, 43-20, CRO(CH1)-32,

CRO(GND)-39, 39-50.

+ Diéu chinh bién tré d€ quan sat dang séng ngd ra.



1.6 Transistor truong FET (Field Effect Transistor) 7

» Dang séng 16i ra ctia mach khuéch dai transistor c6 quan hé véi tin hiéu vao. Khi c6 tin
hiéu vao, 16i ra chua c6 tin hiéu ra. Sau mot thdi gian nao d6 16i ra mdi c6 tin hiéu ra,
thong thuong thdi gian nay khoang 10% thdi gian ma trang thai bao hoa dat dugc. Thai

gian tong cong bang thdi gian tré cong véi thoi gian dan.

1.6 Transistor truong FET (Field Effect Transistor)

Phan tich hoat dong ctia FET, su phu thudc ctia dong Ip vao Vpg, V. VE dic tuyén vao ra cia

FET.

2Q0mA
Id oA &
+ +
P1 Powea
z o vV )200V Supply
ggglpla' + E _ Vis 0-30v
0-153 + w iV VgsmI

Hinh 1.8 Khdo sat FET

Néi ddy: 15(V)-2, 15V(COM)-1, 1845, 28-46, VM1(+)-3, VM1(-)—4, 5-6, AM(-)-29,
AM(+)-30, 26-27, VM2(+)-38, VM2(-)-39, 30V (+)-40, 30V(COM)—-41, 50-55.

* Bit nguén cung cép, dit Vs 1an ludt & cac gia tri: OV, -0,5V, -1,0V, -1,5V, -2,0V, -2,5V.
* Tang gid tri Vpg quan sat dong Ip va lap bang.

* V& dd thi dic tuyén 16i ra, nhan xét.

Ves(V) 0 -0,5 -1 -1,5 -2 -2,5
Vds(V) | ID(mA) | ID(mA) | ID(mA) | ID(mA) | ID(mA) | ID(mA)
1

N | N B W
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MOSFET - Metal Oxide Semiconductor FET
Khao st va vé dic tuyén vao ra cia MOSFET.
200mA
@ -©+
+ 7 +
< . Power
+ 3 E N 200V Supply
Power + Hé Vds -] 0-30V
Supply 20V -~ o= -
0-15V os ‘
-le = *

Hinh 1.9 Khao sait MOSFET

Néi ddy:15(V)-1, 15V(COM)-2, 5-6, VM1(+)-3, VM1(-)—4, 28-34, AM(+)-29, AM(-)-30,
18-22, VM2(+)-38, VM2(-)-39, 30V (+)-40, 30V(COM)—-41, 26-27.

Tim dién ap nguong cuc G la dién ap khi Vps = Vs va Ip = 250uA.

Chinh 2 ngudn cung cip & vi tri cuc tiéu, chua bat ngudn

Bat ngudn ting tli tif 2 ngudn cung cap t6i khi Ip ¢ 250uA

Doc gia tri Vpg, Vs (tam 3V)

bat Vg 6 cac gia tri 3,50V, 3,75V

Thay déi Vpg quan sat dong Ip 1ap bang

Vé db thi dic tuyén, nhan xét

Vps(V)

Id khi Vgg = 3,5V

Id khi Vgg = 3,75V

0

0,1

0,15

0,3

1

2,5

5




2

Mach Chinh Luu, Loc va On Ap

2.1 Giéi thiéu

Tim hiéu hoat dong va quan sat dang song 16i ra ctia cac mach 6n dp va dn dong cd bén:

Mach chinh luu ntra chu ky

Mach chinh Iuu ca chu ky, chinh luu cau

Mach loc

Mach nhan dién ap

Mach 6n dp song song dung diode Zener

Mach 6n dinh dong dung IC

Chui y: Bai thi nghiém st dung nguon xoay chiéu 220V nén sinh vién can tuan thi nhiing chi

dan an toan.

2.2 Mach chinh luu - P5

Xdc dinh, kiém tra mach chinh luu nita ban ky va quan sit dang séng 16i ra.
Néi day: L-1, N-3, 2-6, CRO(I/P-CH1)-5, CRO(I/P-CH2)-7, 21-CRO(GND)

Thuc hién:

 Bat ngudn, quan sit dang séng 16i ra dung Oscilloscope: kénh 1 (CH1) quan sét tai chan

Anode, kénh 2 (CH2) tai chan Cathode cua Diode

* VE dang song vao, ra cua mach. Nhén xét.
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Tr.
Pri. Sec.& A: DDll I":» o) +ve
D4007 O To CRO.
P o v
230V AC

B

Hinh 2.1 Mach chinh luu ntta ban ky

» Khi do dang séng 16i ra ctia diode dé ché do do ctia Osc 1a DC

2.3 Mach chinh lvu toan ky

Chinh luu ca hai ban ky dién ap.

Tr.
Pr. Sec & A D[: S Corve
1P D4007 ‘ O Ta CRO.
230V AC o

B D4

Hinh 2.2 Mach chinh luu toan ky

Noi day: L-1, N-3, 2-6, 4-17, 7-19, CRO(I/P-CH1)-8, 21-CRO(GND)
Thuc hién:

« Bat ngudn, quan sat dang séng 16i ra dung Osc.

* VEé dang séng vao, ra cia mach. Nhan xét.

2.4 Mach chinh luu cau

Mach chinh Iuu toan séng véi s6 lugng diode va cach ndi dudc thay déi.

N6i day: L-1, N-3, 2-5, 10-6, 4-15, 19-16, 11-18, 7-14, 6-CRO(I/P-CH1), 8—CRO(/P-
CH2), 17-CRO(GND).

Thuc hién:
+ Bat nguodn, quan sat dang séng 16i ra dung Oscilloscope.

* VE dang song vao, ra cua mach. Nhén xét.
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wp
230V AC

O/ ToCRO.

Hinh 2.3 Mach chinh luu cau

2.5 Machloc

Ki€m tra su thay d6i clia ngudn dién sau khi xay dung mach loc, quan sat dang séng vao ra ciia

mach.
Tr. i
Pri.  Sec. & K Lfve 200mA :
P c1-4- OfPToCRO RLq._<.|> CRO
230V AC
B
Hinh 2.4 Mach loc bﬁng tu

N6i day: L-1, N—3,2-5,7 52,21 — 54, 50 — AM(+), 56 — AM(-), 55 — 60, 50 — VM(+),
55 — VM(-) (hoac 50 — CRO(I/P-CH1), 55 — CRO(GND)).

Thuc hién:

» Trudc tién rap mach chinh luu nifa chu ky sau d6 ndi thém tu dién C sau mach chinh luu

nhu hinh vé.

+ Thay ddi gid tri dién trd tai RL, quan sat dong va dién 4p 16i ra 1ap bang.

I.(mA) | Vour (V)
0
10
20
30
40
50

Lap lai cac budc nhu trén nhung st dung cudn cam theo Hinh 2.5.
Né6i day: L—1,N-3,2-6,7—52,50 - 48,49 — 51, 53 — AM(+), AM(-) — 56, 55 — 60, 57
- 58,59 - VM(+), 61 — VM(-), 58 — CRO(I/P-CH1), 60 — CRO(GND), 21 — 54.
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wp CRO

230V AC

Hinh 2.5 Mach loc dung cudn cam

* V& lai dang séng 16i ra

» Thay d6i gid tri bién trd va 1ap bang, nhan xét.

I.(mA) | Vou (V)
0
10
20
30
40
50
60
70

Chu y: Lam tuong tu cac budc trén (ca mach loc dung tu dién va cudn diy) khi dung mach

chinh Iuu toan ky va chinh Iuu cau.

2.6 Mach nhan dién ap

Mach nhan dién 4p 12 mach c6 dién 4p 16i ra 12 bdi s ctia dién 4p 16i vao. Mach nhén dién 4p c6

thé 14y dién 4p vao tif mach chinh luu nita chu ky hay cé chu ky.

Ry ”
Tr. 4007 1 ¢3& 100uF

Pri.  Sec. (v)200v
5K

C4 ;
) D21 .9 100uF
230V AC ? '{

Hinh 2.6 Mach nhan dién 4p



2.7 Mach 6n ap dung diode Zener

13

Néiday: L—1,N—-3,6-10,7-28,32-29,33-11,2-5,21 — 31,8 — 56, 34 — 62, 58 —

57,60 — 63, VM(+) — 59, VM(-) - 61.

* Bat ngudn, doc bién do dién 4p 10i ra trén dong ho

» Thay déi gid tri bién trd, doc va so sanh dién ap 16i ra / 16i vao, nhan xét.

2.7 Mach 6n ap dung diode Zener

Hinh 2.7 Mach 6n 4p song song

Noi day: L-1,N-3,2-5,7-19,4-18,20-28, 21 —29, 27 - 43, VM(+) — 46, VM(-) —

62, 47 — AM(+), AM(-) — 56, 60 — 30, 63 — 22, 44 — AM(+), 45 — AM(-).

* Bat ngudn cung cap

+ Chua ndi tai RL ghi lai cdc gid tri V;, I;, Vz (ché dd khong tai)

+ Néi tai vao mach, thay d6i gia tri tai quan sit dong I; va dién 4p trén Zener, lap bang

Chu y: D€ dat I; = 0 thi can thdo dién trd tai RL ra khoi mach.

* V& d6 thi I; theo V,

« Tinh d¢ &n dinh tai; 22U=

I.(mA)

Vz(V)

0

5

10

15

20

0)—Vz(I,=20mA % 100%

 Nhin xét, két luan.

Vz(I.=0)
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2.8 Mach on dinh dong dién ding IC LM317 - P6

Kiém tra, khao st mach 6n dong ding IC LM317, quan sét hoat dong va vé dic tuyén dong ra

cua mach.

P
230V
AC

Hinh 2.8 Mach 6n dinh dong dién
N&i déy: L — 21, N—22, 15— 13, 14— 18, 17 — AM(+), AM(-) — 35, 39 — 20

* Bat ngudn cung cap

« Dit tai & gia tri 500 Ohm, thay ddi bién trd & cac vi tri cuc ti€u va cuc dai, ghi lai gid tri

dong 16i ra quan sat dugc.

 Nhan xét, két luan.

2.9 Mach 6n ap noi tiép

4007

P
230V
AC
O O

Hinh 2.9 Mach 6n 4p néi tiép

Noi day: L —21,N—22,13-1,14—-7,3-9,4 - 10, 5 - AM(+), AM(-) — 35, 12 — 39,
VM(+) - 6, VM(-) — 12.

Thuc hién:
+ Bat ngudn cung cip

» Thay déi gid tri dién trd tai RL d€ dong qua tai thay ddi tir 0 — 80mA, quan sét dién 4p 16i

ra va 1ap bang
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Ir(mA) | 0 | 10 [ 20 [ 30 | 40 | 50 | 60 | 70 | 80
Vz(V)

Chi y: Dé dat I; = 0 thi can thdo dién trd tai RL ra khoi mach.

V& dd thi V,,, theo I,

Vou (1.=0) ~Vou (I.=80mA {0,

e Tinh do on ap Vo (,=0)

 Nhin xét, két luan

2.10 Mach on ap dung IC 723

o 7P O 12V 3007
5 l PRI EY
30V wr FT N 2OOW)
AC 68002 p AL

O e @ 12v s 13 -

5K

Hinh 2.10 Mach 6n dp st dung IC

N6i day: L — 21, N =22, 13 —23, 14 — 26, AM(+) — 24, AM(-) — 33, 39 — 28, VM(+) — 25,
VM(-) - 27.

Mach gédm mot bién thé, bo chinh luu toan séng, bd loc dé 14y ngudn dién, IC &n dp c6
ngudng (dién 4p 6n 4p) thay ddi dugc bang mot bién trd & chan 6, dién trd chan 4 c6 tac dung
bao vé khi mach qua tai. Mot dién tré Rgc & 16i ra dudc dung dé tai cho IC.

Thuc hién:

* Bat ngudn cung cap

Diéu chinh bién tré dit Vout & ché dd khong tai 1a 5V (dit miic 6n 4p 12 5V)

Thay doi dong I; qua tai quan sat Vout va l1ap bang

Tinh do 6n dp ctia mach

Nhan xét, két luan.

Ir(mA) | 5] 10|20 |30 | 40 | 45
Vz(V)
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Khao Sat Khuéch Pai Transistor

3.1 Giéi thiéu

Bai thi nghiém khao sit diic tinh va cac ché do khuéch dai cling nhut cdc mach khuéch dai ghép

tang cla transistor. Bai gdm cdc phan sau: khuéch dai CE, khuéch dai CB, khuéch dai CC

3.2 Mach khuéch dai cuc phat chung

Mach khuéch dai transistor mac E chung c¢6 chan E ndi dét, tin hiéu vao chan B ra chan C, mach
dugc stt dung rong rai vi c¢6 nhiéu tinh ning va hitu ich hon so véi mach CC, CB. Chiing ta sé 1an

luot khao sat viéc do tré khang vao ra, do 10i, bing thong va dap ting tan s6 ctia mach CE.

46V
0-15v
Variable
power supply| =47E

Frequencyt+O Ll

generator 1uF BC 547

+
5000}/11; © —ﬂ 12K 12K 680E= L* IK
ooz i TluF T e

Hinh 3.1 Mach khuéch dai EC

i

Néi day: 15V (+)-6, 15V(COM)-7, FG(O/P)-8, FG(GND)-9, CRO(I/P-CH1)-10, CRO(GND)-11.

Thuc hién:

* Giit Switch & vi tri bén trii (ché d6 CE)
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* Bat ngudn cung cép, dit Vog = 6V, tam thdi dua tin hiéu Sin (1 KHz, 150mVpp) 16i vao,
quan sét 15i ra trén Osc va diéu chinh mtc tin hiéu vao 16n nhat c6 thé ma 16i ra khong bi

sai dang.
* Ve lai dang song vao, ra va tinh d6 1di G.
* V& d thi ddp ting tan s6 clia mach, tinh bing thong cho mach. Nhan xét, két luan.

Xic dinh dap dng tan s6: Day dép tng tin sb ctia cia mach khuéch dai 1a khoang tin sb
thay d6i cho phép cia tin hiéu vao ma mach van hoat dong diing va c6 tin hiéu 16i ra. Giit tin
hiéu vao c6 bién do khong d6i 350 mVpp, thay déi tan sd tit SO0Hz + 400KHz ghi lai cac gid tri

Vout do dugc va lap bang.

f(KHz) (051|257 |10 |15|20 30|40/ 100

Vout (Vpp)

3.3 Mach khuéch dai mac Cascode

Mach khuéch dai Cascode c6 hé s6 khuéch dai dién 4p thap, tdng tré vao 16n, mach hoat dong t6t

& tan s6 cao do cach mic khit dudc anh hudng clia hiéu ting Miller dén cac thong sb ctia mach.

O

0-15v | "+6V 5 12K 2K

Dc
power ___i T
supply | = BC 547

1uF Cascode = CRO
Frequency O | BC 547
generator
O/P + *
12K 12K 680E
500Hz to _O] T] uF T 1uF
10MHz T O
= 19

Hinh 3.2 Mach khuéch dai Cascode

Noi day: 15V(+)-6, 15V(COM)-7, FG(0O/P)-8, FG(GND)-9, CRO(I/P-CH1)-10, CRO(GND)-11.

Thuc hién:
» Bat Switch sang vi tri Cascode
+ Tién hanh cic budc tuong tu nhu bai trén: Vi 12 tin hiéu Sin (40mVpp, 1 KHz).

* Ve lai dang song vao, ra va tinh do 1di G.
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+ Khao sét ddp ting tan sb ctia mach khi f thay d6i tif 500Hz + 1MHz, vé dic tuyén dap dng

tan s, xac dinh bing thong ctia mach. Nhan xét, két luan.

3.4 Mach khuéch dai cuc nén chung

Mach khuéch dai CB c¢6 tdng trd vao thap tong trd ra cao, do 1di dii 16n, khi mach hoat dong &
ché do6 khuéch dai c6 mdi n6i E-B phan cuc than, C-B phén cuc ngudc, tin hiéu dugce dua vao
chan E va ra chan C. Mach CB c¢6 mot s6 ting dung nhu: Phdi hop trd khang khi ngudn tin hiéu
vao c6 tdng trd 16n va diéu khién tai ra 16n, cac mach khuéch dai ddo pha, ngoai ra né ciing ducc

st dung nhu 12 nguén dong.

0-30V 0-15v .
DC Variable IDC Variable
power supply power supply

Hinh 3.3 Mach khuéch dai CB

Néi day: 15V(+)-37, 15V(COM)-30V(+), 15V(COM)-38, 30V(COM)-39, FG(O/P)-40,
FG(GND)-47, CRO(I/P-CH1)-45, CRO(GND)-48.

Thuc hién:
* Bat ngudn

« Dit tin hiéu vao hinh Sin (1KHz, 0,6Vpp) sau d6 thay ddi bién do 16n nhit c6 thé ma tin

hiéu ra chua bi sai dang (Vin = 0,84V). Lap bang.
e VE lai dang séng vao, ra va tinh do 10i G cho mdi trudng hgp. Nhan xét.

* Xdc dinh ddp dng tan sd ctia mach: Gii bién dd tin hiéu vao Vi = 0,6Vpp; thay ddi tan sd
tu S00Hz — 900KHz

* V& dd thi ddp ting tan s6 cia mach, tim bing thong, nhan xét.

Vo khi 16i vao bd qua R 10K | Vo khi 16i vao ndi tiép R 10K
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Vo khong tai diu | Vo khong tai dau | Vo 16i ra gan tai | Vo 16ira gan tii R
vao bé qua R 10K | vao ndi R 10K R 2K dau vao bd | 2K dau vao ndi R
qua R 10K 10K

f(KHz) |05/06/07 08| 1 |12|15|1.8] 2 | 3

Vout (Vpp)
f(KH?) 10 | 12 | 100 | 300 | 400 | 500 | 600 | 700 | 800 | 900

Vout (Vpp)

3.5 Mach khuéch dai cuc thu chung

Mach khuéch dai transistor mac CC c6 hé sb khuéch dai dién 4p bang 1, trd khang vao cao, tré
khang ra thip (so v6i mach CE, CB). Mach khuéch dai loai nay thudng dudc st dung 1am bd
dém giita 16i tin hiéu 16i vao c6 trd khang cao va tai 16i ra c6 trd khang thap, do 16i AV bang do

1i don vi, dién 4p vao cuc B bang dién ap rdi trén cuc E.

BC Variablel ° 0"

- " : T1 BC547
Frequency 47uFT 0.47uF
Generator + |

]
% IK CRO
o

Hinh 3.4 Mach khuéch dai CC

Noi day: 15V(+)-13, 15V(COM)-14, FG(O/P)-15, FG(GND)-16, CRO/P-CH1)-17,
CRO(GND)-18, SW3-UP.

Thuc hién:

« Dit Vi 1a tin hiéu Sin (1 KHz, 3Vpp) sau d6 chinh bién do tin hiéu vao 16n nhit ma tin

hiéu 16i ra khong bi sdi dang.
» Tién hanh cic budc tuong tu nhu bai trén

 Tim dép tng tan s ctia mach khuéch dai.



4

Khuéch Pai Transistor Ldp A, B, C va Cac
Mach Dao Dong

4.1 Giéi thiéu

Hoi tiép 1a k¥ thuat dua mot phan tin hiéu dién ap 16i ra quay lai 16i vao. C6 nhiéu loai mach hoi
tiép: hi tiép dong, hoi tiép 4p, hoi tiép ndi tiép, hoi tiép song song. Hoi tiép am dudc sit dung
trong cac mach khuéch dai gitp ting bing thong, tong trd vao 16n, gidm tré khdng ra va giam sdi

dang tin hiéu.

4.2 Khuéch dai hoi tiép dong - P9

Dién trd Rp déng vai tro 12 dién tr hoi tiép, khi c6 dong I thi cling c6 dong qua Ry vi vay dién
4p roi trén dién tré R anh hudng dén dong Ic. Khi I¢ ting thi Ir ciing ting nén Vi ting lam cho
transistor dan yéu di. Su héi tiép nay dnh hudng ca vé mit AC 14n DC, néu Rg dudc ndi song

song v6i mot tu dién bypass, tu sé ndi tat vé mit xoay chiéu do d6 chi anh hudng vé mit DC.

0-15 +%L o1V
Power

Supply- -

PPy | 22k 3

1pF |

%3 —o:“——-«»——gncsu ‘ VP

—q6

[Function | pp & 5
Generator] 1.5K3 Re32% cc 9% CRO
GND l T GND

V¥
AA

AAd
=
~

=
u
=1
<
< 1]
)
Ej I

Hinh 4.1 Mach khuéch dai hoéi tiép dong
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Noi day: 15V(+)-1, 15V(COM)-2, FG(O/P)-3, FG(GND)-4, 5-6 hay 5-7, CRO(I/P-
CH1)-8, CRO(GND)-9.
Thuc hién:
* Bat ngudn. Cip tin hiéu sin 25mVpp, 1 KHz
« Giit nguyén bién do tin hiéu vao khong ddi, thay ddi tan sb, quan sat ddp dng tan sb cia
mach trén Osc trong céc trudng hop sau: (1) Cé RE1, RE2; (2) C6 RE1 bypass RE2 — Nbi

5 v6i 7; (3) bypass cad RE1 va RE2 — Néi 5 vdi 6.

e Lap bang

Vé db thi ddp ting tan s6 cia mach. Nhan xét.

f(KHz) | Vout (1) | Vout (2) | Vout (3)
0,1
0,5
1

2
4
6
8

10
12
14
16
18
20
40

4.3 Mach khuech dai hoi tiép ap

Noi day: 15V(+)-10, 15V(COM)-11, FG(O/P)-12, FG(GND)-13, CRO(I/P-CH1)-14, CRO(GND)-15.
Thuc hién:
* Switch & ché do binh thudng WFB (khong c6 hoi tiép), bat ngudn cung cip

« Cép tin hiéu Sin 1KHz, 350mVpp, diéu chinh bién do tin hiéu vao sao cho bién do tin hiéu

ra chua bi sai dang, do va ghi lai gia tri dién ap vao / ra.



22 Khuéch Pai Transistor Lép A, B, C va Cdc Mach Dao Pong

GND

o

015 &+ d0vV_
Power 10K 1K
Supply __01 % 100K , 100 0.1uF
L T - “f:ﬁ )
T i wn |
Function i IuF BC547 114
Generg;%r_\_c 1K 330 oF CRO

Hinh 4.2 Mach khuéch dai hdi tiép ap

* Gitf nguyén bién d tin hiéu vao, thay d6i tan s6, quan sat tin hiéu 15i ra trén Osc va l1ap

bang.

* V& db thi ddp ting tan s, nhan xét.

f(KHz) |0,1]05|1]2]5|10{20|50] 100 | 500

Vout (Vpp)

Truong hop 2
 Lam tuong tu véi Switch & vi tri FB (c6 hoi tiép)

+ Cép tin hiéu Sin 1KHz, 350mVpp, diéu chinh bién do tin hiéu vio sao cho bién d tin hiéu

ra chua bi sai dang, do va ghi lai gia tri dién ap vao va ra.

+ Gilt nguyén bién do tin hiéu vao, thay d6i tan sd, quan st tin hiéu 15i ra trén Osc va lap

bang
* V& d6 thi ddp ting tan s ctia mach.

+ Nhan xét, két luan, so sanh 2 trudng hop.

4.4 Mach khuéch dai hang A

Néi day: 15V (+)-22, 15V(COM)-23, EG(0/P)-24, FG(GND)-25, CRO(I/P-CH1)-26, CRO(GND)-27.

Thuc hién:

e bat Vee = 10V, Vi la tin hiéu Sin 1KHz, chinh bién d0 tin hiéu vao cuc dai ma tin hiéu ra

chua bi sai dang.
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0-15 +3_o 10V

Power -

Supply - T ) 1w
680E 2 +

1o {_II——|

+ -

o T—oH-——L, o/P'# VP
[Function BC547 CRO
Generator| 102 470E GND

GND | l_

Hinh 4.3 Mach khuéch dai hang A

* Quan sat tin hiéu 16i ra trén Osc, vé lai dang séng, tinh do 1di ctia mach khuéch dai. Nhan

XEt.

4.5 Mach khuéch dai hang B

O 16p B transistor dudc phan cuc din 180° chu ky tin hiéu vao, thong thuong cac mach khuéch
dai 16p B duing 2 transistor, mdi con din mdt ban ky. Khuéch dai hang B c6 hiéu suét cao hon

khuéch dai hang A, n6 thudng dudc ding trong cac mach khuéch dai cong suét.

10V
s+
0-15 &% @ s
Power 3
Supply —O‘l 1

100pF

—o:[ —

P <
BKZ

I/P
CRO

0-30V
Power
Supply

=

Hinh 4.4 Mach khuéch dai hang B

N6i day: 15V(+)-AM(+), AM(-)-28, 15V(COM)-29, 15V(COM)-30V(+), 30V(COM)-30,
FG(O/P)-31, FG(GND)-32, CRO(I/P-CH1)-33, CRO(GND)-34.

Thuc hién:
* Cip nguodn Vce = (+/—)10V, chp tin hiéu vao Sin (10KHz, 4V)
* Quan sat vé lai dang song vao ra trén Osc, ghi lai cac gia tri dién ap Vpp

+ Tinh cong suét, hiéu suit ciia mach khuéch dai biét RL = 47 Q.

Nhin xét, két luan.
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4.6 Mach khuéch dai hang C

Mach khuéch dai hang C véi transistor c6 géc dan < 180° chu ky tin hiéu vao mach. Khuéch dai
hang C dung phd bién trong cic mach cong suit cao. Trong bai thi nghiém, mot cudn day 16i

khong khi dugc thiét ké cho mach hoat dong & tan s6 300KHz — 400KHz.

0-15
Power
Supply

/P
CRO

GND

O/P
Function
Generator|

GND

Hinh 4.5 Mach khuéch dai hang C

N6i day: 15V (+)-AM(+), AM(-)-35, 15V(COM)-36, FG(O/P)-37, FG(GND)-38, CRO(I/P-
CH1)-39, CRO(GND)—40.

Thuc hién:
* Bat nguon, chinh dién 4p cung cip & gid tri 12V
« Cép tin hiéu vao dang Sin bién d6 5V, tan s6 thay d6i 100K dén 1MHz.

* Quan sat tin hiéu 16i ra trén Osc, ghi lai cdc gia tri va 1ap bang

f(KHz) 100 | 200 | 300 | 350 | 400 | 500 | 700 | 1000

Vout (Vpp)

Chi y: Chu ¥ khi ting bién do tin hiéu vao dong qua Ampe ké khong vuot qua SOmA. Thuc

hién cac budc do dac nhanh chong.
* V& lai dang song khi bién do tin hiéu ra 1a cuc dai (bién d6 & mot tan s6 nhit dinh nao do).

* Tinh cong suat vao/ra P;, P, va hiéu suat cua mach. Nhan xét.

4.7 Mach dao dong

Mach dao dong thach anh - P11

Noi day: 5V(+)-1, GND-2, CRO(I/P-CH1)-7, CRO(GND)-8.
Thuc hién:
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- - Rl C4
sV ——-_3_ 100K

0.1nF
Power

—{—o0"
Supply o.tr _T_
c3 WRCryss =
ci T 3.5TMHz
15pF

Hinh 4.6 Mach dao dong thach anh
 Bat ngudn

* Quan sat tin hi€u 16i ra trén Osc

Mach dao dong da hai

Sctto SVolts
*+— — oo— 0-15V
4708 100K iil(‘;% 4708 | Power
1;) ¢ L Supply
o =
v R1=R2=100K

sa7  C1=C2=10uF

1H—

Hinh 4.7 Mach dao dong da hai

Né6i day: 5V(+)-1, GND-2, CRO(I/P-CH1)-13, CRO(GND)-2.
Thuc hién:

* Bat ngudn & vi tri tuong ting ctia mach.

* Quan sat hoat dong ctua dén LED, phan tich nguyén ly hoat dong cia mach

e Nhan xét.

Mach dao dong don hai

Noi day: 5V(+)-1, GND-2, FG(TTL O/P)-16, FG(GND)-18, CRO(I/P-CH1)-15, CRO(GND)-18.
Thuc hién:
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5V
Power
Supply.

O/P
Function

Generator | :]___-

GND

Il[‘*~b

Hinh 4.8 Mach dao dong da hai don 6n

Bt ngudn & vi tri tuong ting ctia mach.

Cép tin hiéu TTL(5V) 1Hz tai 16i vao va quan sit déen LED

Phan tich nguyén ly hoat dong va tinh do rdng xung

Nhan xét, két luan.

Mach dao dong Hartley

sV
-o\o——o—"—’q sV
68K 3 1K Power

_f—' e Supply

Al

|> lKPﬂ_ -—3g or CRO
—{—

IF —t_ GND
BC547 |
LWF yellow e

100Q2

Hinh 4.9 Mach dao dong Hartley

N6i day: 5V(+)-1, GND-2, CRO(I/P-CH1)-3, CRO(GND)—4.

Thuc hién:

Bt ngudn & vi tri tuong ting ctia mach.

Quan sat va vé lai dang song 10i ra

Tinh tan s6 dao dong ctia mach khi L = 40mH, C = 1uF véi f = o \ITC

Nhan xét, két luan.
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Mach dao dong Colpitts

5V
Power
Supply

CRO

GND

Hinh 4.10 Mach dao dong Colpitts

Noi day: 5V(+)-1, GND-2, CRO(I/P-CH1)-5, CRO(GND)-6.
Thuc hién:

 Bat ngudn & vi tri tuong ting ctia mach.
* Quan sat va vé lai dang séng 16i ra

 Nhan xét, két luan.

Mach dao dong Clapp

5V
Power

Supply |-

Hinh 4.11 Mach dao dong Clapp

No6i day: 5V(+)-1, GND-2, CRO(I/P-CH1)-9, CRO(GND)-10
Thuc hién:

* Bat ngudn & vi tri tuong ting ctia mach.
* Quan sat va vé lai dang song 16i ra

 Nhan xét, két luan.
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5.1 Mach khuéch dai dio

Khuéch dai DC

Variable
Power
Supply
0-15V

4.7K +12 Vo—
NN 12V

7
/ I;R(f r— Power
(\ 3 Supply ]

+12 -2Ve—

Ri N

+ Ao OP
i 1K 3

Hinh 5.1 Mach khuéch dai dio DC

N6i day: 12V(+)-1, 12V(-)-3, GND-2, 15V(+)-6, 15V(-)-18, 8-42 (hoiic 8-44), VM(+)-48,

VM(-)-67, 17-65

Thuc hién:

* St dung nguodn (+/- 12V)

Diéu chinh dién 4p 16i vao mach khuéch dai nhu trong bang va do dién 4p 16i ra

Tinh do khuéch dai theo 1y thuyét va thuc té

+ Cép tin hiéu séng tam gidc 1Vpp/1KHz vao bd khuéch dai. V& dang séng vao/ra.

 Nhin xét, két luan
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Dién ap vao

bién ap ra (Rf = 1K)

bién ap ra (Rf=4,7K)

0

0,5

1

1,5

2

2,5

Khuéch dai AC

100mV
F.G.
100M Vpp
10Hz-1Khz
sine

Hinh 5.2 Mach khuéch dai ddo AC

N6i day: 12V-1, -12V-3, GND-2, FG(O/P) -26, 23-8, 49-11, 47-67, CRO (GND) — 65, 19-67,
FG(O/P) - CRO(I/P-CH2), 53 - CRO(I/P-CH1)

Thuc hién:

St dung nguodn (+/-) 12V

Cép tin hiéu hinh sin 100mVpp/1KHz tai ngd vao mach khuéch dai.

Thay ddi tan s6 ngd vao mach khuéch dai, do dién 4p 16i ra. Lap bang

Nhian xét, két luan
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Tan s6 (KHz) | Pién dp ra
0,01
0,1
0,5
1

2
3
4
5
6
7
8
9

10

5.2 Mach khuéch dai khong dao

Khuéch dai DC
47K +12 Vgl
P—— £12V
/ 1§f Power
Variable Supply ]
Power =
i o—
Supply 12v —
0-15V .

Hinh 5.3 Mach khuéch dai khong dao DC

N6i day: 12V(+)-1, 12V(-)-3, GND-2, 15V(+)-17, 15V(-)-6, 8-42 (hodc 8-44), VM(+)-48,
VM(-)-66, 7-65.

Thuc hién:
* St dung nguodn (+/-) 12V
+ Diéu chinh dién 4p 16i vao mach khuéch dai nhu bang vao do dién 4p 16i ra.

+ Tinh d6 khuéch dai theo ly thuyét va thuc té
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* Cép tin hiéu séng tam gidc 1Vpp/1KHz vao bd khuéch dai. VE dang séng vao/ra.

 Nhan xét, két luan

Dién 4p vao | Dién ap ra (Rf = 1K) | Dién ap ra (Rf=4,7K)
0
0,5
1
1,5
2
2,5
Khuéch dai AC
RI RI3
+12V
-12V
F.G COM

—-o———1
: l L FL =2T[1R6C3 r

Hinh 5.4 Mach khuéch dai khong ddo AC

No6i day: 12V(+)-1,12V(-)-3,GND-2, FG(O/P)-26, 25-22,4-65, 49-8, FG(GND)-67, CRO(I/P-
CH1)-48, 23-66, CRO(GND)-65

Thuc hién:

St dung nguon (+/-) 12V

Cép tin hiéu sin 100mVpp 1KHz vao mach khuéch dai.

Thay d6i tan s6 ngd vao, do dién ap 16i ra. Lap bang.

Nhan xét, két luan.
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Tan s6 (KHz) | Pién dp ra
0,01
0,1
0,5
1

2
3
4
5
6
7
8
9

10

5.3 Mach tich phan

Function
Generator I/P
CRO
GND

Hinh 5.5 Mach tich phan

N6i day: 12V(+)-1, 12V(-)-3, GND-2, FG(O/P)-4, 8-53 (hoiic FG(O/P)-9, 8-55), FG(GND)-
65, OSC(CHI1)-48, OSC(GND)-66, 19-67

Thuc hién:
* St dung nguodn (+/-) 12V
» Cép tin hiéu xung vudng 1KHz 1V vao mach tich phan. V& lai dang séng vao/ra.

* Lip lai qud trinh bang cach két hop cac dién trd 16i vao va tu dién hoi tiép khac. Vé lai

dang song.

 Nhan xét, két luan.
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5.4 Mach vi phan

R1 100K
orp
Function
Generator I/p
GND CRO
GND

Hinh 5.6 Mach vi phan

N6i day: 12V (+)-1, 12V(-)-3, GND-2, FG(O/P)-15, 8-46 (hoiic FG(O/P)-12, 8-49), FG(GND)-
67, OSC(CHI1)-48, OSC(GND)-66, 19-65

Thuc hién:

St dung ngudn (+/-) 12V

Cép tin hiéu xung tam giac 1KHz 1V vao mach vi phan. V& lai dang s6ng vao/ra.

* Lip lai qud trinh bang cach két hop cac dién trd 16i vao va tu dién hoi tiép khac. Ve lai

dang song.

Nhan xét, két luan.

5.5 Mach so sanh

0-30V
DC

Supply |

0-15V

12V
Power

Supply

DC
Supply

1

Hinh 5.7 Mach so sanh
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N6i day: 12V(+)-1, 12V(-)-3, GND-2, 30V(+)-8, 15V(+)-19, VM(+)-22, VM(-)-65, 30V(COM)-
15V(COM)-66, 48 — VM(+), 67 — VM(-).

Thuc hién:

« Dit dién 4p ngudng Vref = 1V tai 16i vao (+) va thay ddi dién ap 16i vao (-) nhu trong bang

va ghi lai dién 4p 16i ra.
 Lap lai qua trinh v6i Vref = 2V.

 Nhan xét, két luan.

L6i vao (-) | Loira
0
0,2
0,4
0,6
0,8
1,0
1,2

5.6 Mach phat xung

R4 C4

+
1o
0.1uF %‘K
: 6

3 R

if

Hinh 5.8 Mach dao dong cau Wien

N6i day: 12V(+)-1, 12V(-)-3, GND-2,8-37, 36-46, 38-66, 56-17, 22-25, 24-27, 26-65,
CRO(I/P-CH1)-51, CRO(GND)-67
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Thuc hién:

Diéu chinh bién tré dé thu dugc dang song sin tai dau ra cia mach.

Theo ly thuyét F = ﬁ, v6i R =R4 =R6 = 1K, C = C3 = C4 = 0,1uF. Tinh chu ky tan sb
theo ly thuyét.

V& lai dang séng thuc té. Tinh chu ky tan s6 thuc té.

Nhan xét, két luan.
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Cong Ctra Luan Ly va Mach Két Hgp

6.1 Cong ctra luan ly

Cong AND

Bang mach thuc nghiém c6 sin céc vi tri dugc danh ddu HI “1” va LO “0” d€ thuén tién cho qua

trinh cdm day. Khi tién hanh thi nghiém, gin ddy ngudn vao mach tai vi tri +5V/GND.

Hinh 6.1 Cong AND xay dung tif cic diode

Nbi day: 5V(+)-1, 5V(-)-2, 4-7, 6-8
Thuc hién:

* Cap ngudn

« Dit miic dién 4p 16i vao theo bang va ghi lai 16i ra. Dén LED sang khi 16i ra trang thdi cao

va ngugc lai.

 Nhan xét, két luan.
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Input A | Input B | Output
Lo Lo
Hi Lo
Lo Hi
Hi Hi

Cong OR

Tuong tu cong AND, cong OR ciing c6 thé dudc xay dung tif cdc diode.

Hinh 6.2 Cong OR co ban

N6i day: 5V(+)-1, 5V(-)-2, 4-13, 6-14
Thuc hién:

 Cép ngudn
* Dit mic dién ap 16i vao va 1ap bang trang thdi 16i vao/ra.

 Nhan xét, két luan.

Cong NOT

Céng NOT hay Inverter chi c6 mot 16i vao va mot 16i ra. Trong bai nay, cdng NOT dudc xay
dung tu mot BJT.

N6i day: 5V(+)-1, 5V(-)-2, 3-22

Thuc hién:

 Cép ngudn

+ Dit mifc dién 4p 16i vao va 1ap bang trang thdi 16i ra.
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o~ L Bin = k
“_?_,_25 . ?"?_:. = A
— = )
o i *:{.\ - N
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Hinh 6.3 Céng NOT va biéu tugng

 Nhan xét, két luan.

Cong NAND

Cdong NAND c6 thé dudce xay dung tif nhiing linh kién nhu trong cic cong truéc. Tuy nhién,
trong bai ta st dung IC 7400.

Hinh 6.4 Cng NAND trén IC 7400

N6i day: 5V(+)-1, 5V(-)-2, 3-15, 4-16
Thuc hién:

 Cép ngudn
* Dit cic miic dién 4p 16i vao va lap bang trang thai 16i ra.

 Nhin xét, két luan.

Cong NOR

Cong NOR ¢ thé dugc xay dung tit nhiing linh kién nhu trong cdc cong trudc. Tuy nhién, trong
bai ta st dung IC 7400.
Noi day: 5V(+)-1, 5V(-)-2, 4-17, 6-18
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Vo sl coal)
n | : |
1l O« _ . | iy |
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Hinh 6.5 Cong NOR xay dung tit IC 7400
Thuc hién:

 Chp ngudn
* Dit cdc mic dién 4p 16i vao va 1ap bang trang thai 16i ra

 Nhan xét, két luan

Cong X-OR

Cong X-OR hoic Ex-OR trong bai dudc xay dung tir IC 7400.

Hi O 1 : . T —-ﬂ ~
-")—.-O—O—G—‘ LT o
.” [ 19—
O S —s |
o Lf‘/ % r - p AL
HiO._ ™= R i L 24
EBCr G, 4 = o
w/ () IC74
vl LT
17 &

Hinh 6.6 Cong XOR xay dung tir IC 7400

N6i day: 5V(+)-1, 5V(-)-2, 3-24, 4-25

Thuc hién:
 Chp nguodn
+ Dit cdc mic dién 4p 16i vao va 1ap bang trang thai 16i ra

 Nhan xét, két luan
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6.2 Mach to hap

Mach céng ban phan

Mach Half adder dudc xay dung tif hai c6ng cia luan ly 1a AND va X-OR.

B —\ Y ::
= . cary

Hinh 6.7 Mach cong ban phan

Nbi day: Theo so dd trén hinh.
Thuc hién:

+ Cép ngudn

* Dit cdc mic dién 4p 16i vao va lap bang trang thdi 16i ra. Miic trang thai Lo va Hi dugc

ghi lai theo Booleanla O va 1.

 Nhin xét, két luan

A | B | Sum | Carry
0

011

10

1|1

Mach trir ban phan

Mach dugc xay dung tif ba cong ctia luan ly 1a AND, X-OR va NOT.
Néi déy: Theo so db trén hinh.
Thuc hién:

» Cap ngudn

* Dit cdc mic dién 4p 16i vao va l1ap bang trang thai 16i ra.
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Di (Difference)

7408

) ! 1486
. ——Bo (Borrow)

Hinh 6.8 Mach trit ban phan

 Nhan xét, két luan

A | B |Di|Bo
0

01

110

1|1

6.3 Flip-flop va ing dung - P13

FF-RS

Trong bai nay, FF-RS dudc xay dung dua trén IC 7400 (NAND).

Hinh 6.9 So d6 FF-RS dung NAND

Noi day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 2-11, 4-12, 13-57, 14-58.
Thuc hién:

+ Cép ngudn, dit mdy phat xung c6 tan sb thap.
* Dit cdc miic dién 4p 16i vao va lap bang trang thai 16i ra.

 Nhan xét, két luan
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CLK|[S|R|Q|Q
0 [x]|x
1 0|0
1 10
1 1)1

FF-D

Trong bai nay, IC7474 dong vai tro thuc nghi€ém cho FF-D.

F/F Lamp driver

Hinh 6.10 So d6 FF-D st dung xung CLK

N6i day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 5-15, 7-17, 3-16, 18-57, 19-58.
Thuc hién:

+ Cép ngudn, dit mdy phat xung c6 tan sb thap.
+ Dit cdc mic dién 4p 16i vao va lap bang trang thai 16i ra.

 Nhan xét, két luan

CLK | Set | Reset | D | Q, | Oy
X 0 1
X 1 0
1 1 1
0 1 1

FF-JK

Trong bai nay, IC7476 dong vai tro thuc nghiém cho FF-JK.
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Lamp

driver AN
|

Hinh 6.11 So do thuc nghiém FF-JK

Noi day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 2-20, 4-21, 1-22, 3-23, 24-57,
25-58.
Thuc hién:

 Chp nguon, dit may phat xung c6 tan sb thap.
+ Dit ciac mic dién ap 16i vao va l1ap bang trang thdi 16i ra.

 Nhan xét, két luan

J | K| Set| Reset | Qpi1 | Onii

>
>
—_
=)

0,07 1 1
110 1 1
01
11

6.4 Mach dém

Mach dém nhi phan

Mach dém nhi phan dudc xiy dung trén IC7493.

N6i day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 32-33, 8-35, 36-57, 38-58,
40-59, 42-60, 34-37.

Thuc hién:

 Chp ngudn, dit mdy phit xung c6 tan s6 1Hz.

+ Dit ciac mic dién ap 16i vao va 1ap bang trang thdi 16i ra.
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7493 divide ‘\\ 2 < - divide l\} 8
|
L - - 1,
¥ - & *
Lamp Drive

Hinh 6.12 So d6 mach dém nhi phan

* Diéu chinh tan so 16i vao, quan sat tin hiéu trén LED va may hién song.

 Nhan xét, két luan.

Mach dém MOD 10

Count | Q3 [ Q2 | Q1 | QO

15

Mach dém c6 thé dudc xay dung tit mach dém nhi phan 4bit theo Hinh 6.13.

| QP O
i Function

enerator

Lamp Driver

] [ '
S < (& 2 (D) 2
£ £ o) ) N

Hinh 6.13 So d6 mach dém MOD 10
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Noi day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 32-33, 34-37, 36-57, 38-58,
40-59, 42-60, 39-15%*, 43-16%*, 20*-23*, 27*-35.
Chi y: Nhiing chan danh d4u (*) nam bén bo thuc nghiém P12.

Quy trinh thuc hién giéng nhu v6i mach dém nhi phan.

6.5 Thanh ghi dich

Thanh ghi dich 4bit c¢6 16i vao ndi tiép D hoic song song P dudc xay dung trén IC7495 hoic
74195.

LLamp Driver

\‘ .

Hinh 6.14 So d6 thanh ghi dich

Néi day: 5V(+)-61, GND-62, FG(TTL O/P)-9, FG(GND)-10, 1-51, 2-49, 44-52, 4-46, 5-45,
6-47, 8-48, 53-57, 54-58, 55-59, 56-60.

Thuc hién:

 Chp nguon, dit may phat xung c6 tan sd 1Hz.

Dit cdc mic dién 4p 16i vao va 1ap bang trang thai 16i ra.

* Lap lai qua trinh véi xung tin hi€u dat vao chan CP2.

Nhan xét, két luan.
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Q2] Q3

P2 | P3| Q0| QI

Op

Oc

PO | P1

X | X | X | X

Op

X | X | X | X

X | X | X | X

X | X | X | X

X | X | X | X
X | X | X | X
X | X | X | X
X | X | X | X

X | X | X | X

Serial

X

X

H

L

X
X
X
X

X

Mode PE | CLK2 | CLK1
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Chuyén Poi Tin Hiéu

7.1 Mach phan kénh va tron kénh

Multiplexer

Mach tron kénh dua trén IC 74LS153. Khi tién hanh thi nghiém, gan day ngudn vao mach tai vi
tri +5V/GND.

Multiplexer
i1 SV ol
Fho‘ P
g ower
)t >} E (enable)

_ Loo-~ A R [0 —| Supply
Hio. -
i.oo./o ly ———— Z o/ .

Data |- I ———t |C o Lamp

b ] ar
I/l I, ———1 74LS153 Driver
I'| O e
Hig, ! Lo Hi
:D -’ P 1N
Loo~ So Si Ot 'y

Select I/Ps

Hinh 7.1 Mach tron kénh
Noi day: 5V(+)-52, GND-53, 15-2, 13-4, 14-6, 12-8, 11-3, 10-5, 9-7, 16-48.
Thuc hién:
 Cép ngudn

« Dbit mic dién 4p 16i vao theo bang va ghi lai 16i ra. Pén LED sang khi 16i ra trang thdi cao

va ngudc lai.

 Nhan xét, két luan.
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Select SO | Select S1 | Enable | 10 | I1 | I2 | I3 | Output
X X H XXX |X
L L L L[X|X|X
L L L H|X | X |X
H L L X|L|[X|X
H L L X|H|X|X
L H L X|X|L|X
L H L X|X|H|X
H H L X|X|X|L
H H L X|X|X|H

Demultiplexer

Mach phan kénh hoat dong véi chidc nang ngudc lai mach tron kénh. Trong bai nay, IC 74155

dudc st dung.

5V
Power
Supply

0 Lamp Driver [ ..
Hio._ Ao [ ¥ Li ._L\|>_+A'\_\|||
O]
Hio, 100"\ tress 1P 1w 102! (B
~ AL Css I/ |

Al \ 74LS155 ' ey

00 ki 14 1% or g
O\_‘ Enable E F;‘ : _‘LQ‘}}I_I“
Loo~~ 12| i —i:b},E—ih

Hinh 7.2 Mach phan kénh

N6i day: 5V(+)-52, GND-53, 17-2, 18-4, 19-6, 20-48, 21-49, 50-22, 23-51.

Thuc hién:
 Cép ngudn
* Dit miic dién ap 16i vao theo bang va ghi lai 16i ra.

 Nhin xét, két luan.
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7.2 Giai ma
Address AO | A1 | Enable | Output O0 | O1 | O2 | O3
X H
L L L
H L L
L H L
H H L

7.2 Giai ma

BCD sang 7 doan

Gia tri 16 vao BCD dudc hién thi dang thap phan trén cac LED bay doan. Trong bai nay, IC 7447

dudc st dung.

e W
Hi & | ! Powee
g L ev | Supply
\?C RB I/P [+ 5V | [
| —
Lo o GlS A
2’ 16  _ a. .
Q A0 O—— 13—W—2 o l
Hi ™ L B 2—W—b— b|
‘v IC M |
L A2 00—  4Ls47 (J}u Mh— 4— mxv..\x: |
A3 o———P is Wr ? L E |
___1__” | 14 _w"l—g— m J

Q
Bl = p
. LT 390Q

| .t‘ld’

LTS 542
Common Anode Display

Hinh 7.3 Mach giai ma BCD sang 7 doan

N6i day: 5V(+)-52, GND-53, 29-1, 28-7, 24-3, 25-4, 26-6, 27-8.

Thuc hién:

 Cép ngudn

+ Dit mic dién ap 16i vao theo bang va ghi lai 16i ra.

 Nhan xét, két luan.

RS e



50 Chuyén Déi Tin Hiéu

So

>
[e)
>
>
[\)
>
w
-
=
ws]
o
o
(@]
o,
o
)—h
(0)°]

T oo |m || m|C =X
i I i A o e o B o A e o e o B e T e I o 9
il S o = ol N« sl la o B (= o o N o O o N e e
ol e o N I o T o o I o I o B e I
Z| T | T |E|XZT| T | T || |T |~ |
R )X XXX X)) XX

Ma hoa BCD

Gia tri 16i ra BCD dudc ma héa dua trén gid tri 16i vao. Trong bai nay, IC 74148 dudc st dung.

o E + | 5Volts

o’ L Gs _ Power

W fe '\74|—S o Supply

Q /4837 n FEO ~

0 ke | ,1 48 Ao - . -

0 am )l/p R e |

o/ Ao | Driver | | 5
: R
i LED\ /S Y V)
PIFRFR

Hinh 7.4 Mach ma héa BCD

No6i day: 5V(+)-52, GND-53, 44-2, 37-1, 38-3, 39-5, 40-7, 47-48, 46-49, 45-50, 36-4,
41-42-43-1,

Thuc hién:
 Cép ngudn
* Dit mifc dién 4p 16i vao theo bang va ghi lai 16i ra.

 Nhan xét, két luan.
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Enable | O | 1 |2 |3 |4 |56 |7]|A2| Al | A0
H XXX XX |X|X|X
L H HHH H| H H H
L L HHHH H H|H
L HILIH HHH H H
L H HIL HHH H H
L H HH L HH|H|H
L H HHH L H|H|H
L HHHH H H L | H|H
L HHHH H H H|L|H
L H HIHIHHH/H H|L

7.3 Bién ddi tueng tu - s6 (P26)

Tron kénh tin hiéu tuong tu

Bo6 tron kénh tuong tu cho phép chon dau ra mang tin hiéu ctia mot trong nhiéu dau vao tucng tu.

Trong bai nay, mach st dung IC CD4051.

8 tol Analog Multiplexer_

p

CH —
2 10Ky " Ot 0 g" 5
‘-\o 470E
N s
T Wy WX
—=>5sO0——— 4051 V1
il W] i
_{] - LIS o SEE—— Vg
j}mi\- 4 O INH
S Ll
| ABCD
10K
-—>

3V 5805

+12V
Power
Supply

-12V

Hinh 7.5 Mach tron kénh tuong tu

Noi day: 12V(+)-29, GND-30, 12V(-)-31, VM(+)-32, VM(-)-39, 1-9, 2-17, 3-10, 4-18,
28-39, 25/26/27-40,41 néu treo cao hoac bo tréng.

Thuc hién:

e Cap ngudn
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+ Thay ddi miic dién 4p 16i vao nhd bién trd.
« Dit mifc tin hiéu diéu khién tuong ting, 1ap bang va ghi lai 16i ra.

 Nhan xét, két luan.

Analog AO | A1 | A2 | A3 | Control A | B | C | D | Output
0,5V I |15 2 0 0[0]0
1 0[0]0
0 110]0
1 1101]0

Nbi dau tin hiéu tif cac bién tré sang nhém dau vao tir 5 — 8 va lip lai qua trinh trén.

Analog AO | A1 | A2 | A3 | Control A | B | C | D | Output
2,5V 3 135] 4 0 0O(1]0
1 0O(1]0
0 1[1]0
1 1[1]0

Phan kénh tin hiéu tuong tu

Mach phan kénh hoat dong trén nguyén ly ngudc lai cia mach tron kénh. Trong bai nay, IC

CD4051 ciing c6 thé dudc dung 1am mach phan kénh.

ABCD

1 o

+sV| A B CINH : .
e —aos L=
Analog VP CD  |——oO Ny~ 17805 [ +12v
- 4051 RO 1 Ext.
I 3 1 SRS,
10K R —O_ / l_mu,r
20V 5 o s Supply
Via 6 y
-5V b S -12V
O/P P8

Hinh 7.6 Mach phan kénh tuong tu

N6i day: 12V(+)-29, GND-30, 12V(-)-31, VM(+)-32, VM(-)-39, 1-32, 28-39, 25/26/27-40,41
néu treo cao hoic bd trong.

Thuc hién:
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CAp ngudn
Thay d6i mtc dién 4p 16i vao tbi da 3V nhd bién trd.
Pit mic tin hiéu diéu khién tuong ting, 1ap bang va ghi lai 16i ra.

Nhan xét, két luan.

Select A| B|C |D |OutputO |12 |3[4[5|6]|7
0 0/01]0
1 0[01]0
0 1100
1 110]0
0 0/1/|0
1 0[1/|0
0 1{1]0
1 1{1]0

Chuyén doi tuong tu sang )

Véi nhu cau chuyén ddi tin hiéu dé 1am viéc trong cac hé thong so, rat nhiéu ky thuat bién d6i

A/D dugc thuc hién. Thy tiing k¥ thuat, thdi gian chuyén ddi c6 thé chi can vai ns.
Nobi day: 12V(+)-29, GND-30, 12V(-)-31, 1-33.

Thuc hién:

Cap ngudn

Thay d6i mic dién 4p 16i vio nhd bién tré. Ghi lai gid tri cao nhét va thip nhit cho mdi t6

hop 16i ra.
Lap bang va ghi lai 16i ra.

Nhan xét, két luan.
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Ext. Power

GND

0-15V
Power
Supply 470E

J
s |

fad

2
jl>‘|_
q
47“[' S 3 bit
4 encoder
6 T4LS148 7
11
10
3
-

6

470E

b P1 Vin = , Supply
- | EL:”’“: P m0s v
-5V i
> f]

14

8

7

8

14

:ﬁb— 10 g
E TLO84 ; -

Hinh 7.7 Mach chuyén d6i tin hiéu tuong tu - s6

Analog | Output2 | 1 | O | Decimal | Vin min | Vin max
ov 0
0,5 1
1
1,5
2
2,5
3
3,5

N N |0 B W N

Chuyén doi ) sang tuong tu
Thang nhi phan

Sau qud trinh x{ 1y, luu trit thong tin dang s thi tin hiéu phai dugc chuyén d6i sang dang tuong
tu dé€ ngudi dung c6 thé tuong tac. Ciing gibng nhu cdc bd chuyén d6i A/D, nhiéu ky thuat khic
nhau dugc st dung dé thuc hién chuyén déi D/A.

Noi day: 12V(+)-29, GND-30, 12V(-)-31, VM(+)-21, VM(-)-34.
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vkcl
5V @
[
_ ' CD406 .
Control pins HLE S :
b 31 i
: 2 10K
]
]
]
1 R2
30K
:
1
R4
9 B9K
:
]
iIR6 R7

A
. 10 (68K 12K

Hinh 7.8 Mach chuyén ddi tin D/A dang thang nhi phan
Thuc hién:
 Cép ngudn
« Thay d6i gid tri diu vao tuong ting. Lap bang va ghi lai 16i ra.

 Nhan xét, két luan.



56 Chuyén Déi Tin Hiéu

Digital bl | b2 | b3 | b4 | Decimal | Analog Vo | Expected Ve | Ve - Vo
0 0] 01]0 0
0 0]0 1 1
0 0] 11]0 2
0 0] 11 3
0 1100 4
0 1101 5
0 1|10 6
0 1|11 7
1 0] 01]0 8
1 0]0]1 9
1 0] 11]0 10
1 0] 11 11
1 1100 12
1 1101 13
1 1|10 14
1 1|11 15
Thang dién tré

Dé giam thiéu sai s6 do gid tri dién trg thay ddi theo thang nhi phan, mach DAC thang dién tré

R/2R st dung céc dién trd 6 gid tri ddng nhit qua céc dai.

Ext. Power
Supply

12V
GND

|||—' e

-12%

Hinh 7.9 Mach chuyén ddi tin D/A thang dién tré

N6i day: 12V(+)-29, GND-30, 12V(-)-31, VM(+)-38, VM(-)-39.

Thuc hién:

 Cép ngudn



7.3 Bién d6i tuong tu - sd (P26)

« Thay d6i gid tri diu vao tuong ting. Lap bang va ghi lai 16i ra.

 Nhan xét, két luan.

Digital bl | b2 | b3 | b4 | Decimal | Analog Vo | Expected Ve | Ve - Vo
0 0[0]O 0
0 001 1
0 0O(1]O0 2
0 011 3
0 110]O0 4
0 1101 5
0 1110 6
0 1|11 7
1 0[0]O0 8
1 0101 9
1 0] 1,0 10
1 0] 1|1 11
1 1100 12
1 1101 13
1 11110 14
1 1|11 15
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