Bai 1: KHAO SAT CONG LOGIC

I. Muc dich yéu céu cua viéc khao sat cac c6ng logic:

- Khao sat cac cong logic co ban: lam quen v&i cac vi mach cong logic, vé& dic tuyén
truyen dat, xac dinh day dién ap cua cac mirc logic cua cac cong logic.

— Thiét ké cac mach tmg dung cac cong logic.

IL. Khao sat cong NAND - IC 74LS00 :
1. So’ do chan va logic cia IC 7400

Ve
wll el vec [ [ [ 01 [ ] ]
18 []2 13]] 4B
1Y [13 12f] 4A EIDJ EDJ
2A []4 1[] 4y )
2B |5 10f] 38
2y [J6 ofl 3A
oo fl7  efl av njagEjojagaga
N GND
Hinh 1.1a: So' 6 chan Hinh 1.1b: So db logic
2. Bang trang thai
Y =AB
Inputs Output
A B Y
L L H
L H H
H L H
H H L

H=HIGH Logic Level
L =LOW Logic Level

Bdng 1: Bang trang thdi IC 7400
3. Kiém tra IC cong NAND 7400 7 7 ,
IC 74LS00 c6 4 cong NAND gidong nhau, nén ki€ém tra 4 cong giong nhau.
LED2
R1

SW1 AN N

s
i
1 R3 LED1
2| P—wW > $
a
& 7400
[C}-

R2 LED3
AN
> 1
Hinh 1.2: Kiém tra IC 7400
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Noi ngudn +5V cho chan 14 va GND (0V) cho chan s 7 cua IC 74LS00

Nbi cac ngd vao cua NAND voi SW, va lan lugt dong SW 1én mure 1 (5V) hodc mirc
0 (0V), két hop bang trang thai dé kiém tra cic cong.

Néi ngo ra cua cong NAND den LED nhu hinh v&.

Chan sb 1, 2, tng voi chan sd 1A, 2A goi 1a gb vao ciia IC 74LS00.

Chan s6 3, tmg 1Y goi la g& ra ctia IC 74LS00.

Chuyén céc switch theo trinh ty SW1 va SW2: LED sang tuong (mg véi mirc logic 1,
LED tit tuong tmg v&i muc logic 0.

VVVY VYV

4. Mach trng dung
SWA1 SW2
1 7400

1 7400 1 7400 :})3_
3 3 2
2 2

R5 R6 § R4

4 LEDS 4 LEDG ‘/¥ LED4

L

Hinh 1.3: Mach diing cong NAND

~ Noi ngudn +5V cho chan 14 va GND (0V) cho chan s6 7 cua IC 74LS00
- Xung CK lay tir chan 3 cta IC 555 trong mach dao dong 555.
- Quan sat cac ngd ra ¢ cac LED g cac SW1 va SW2 & cac muc logic theo bang 2.

SW1 SW2 Quan sat ngo ra ¢ cac LEDS, LED6, LED4
0 0
0 1
1 0
1 1

Bdng 2: Quan sdt cdac ngo ra 6 cac LED vwng cac SWI1 va SW2

5. Céu héi: SV hay biét cho IC cong NAND ¢ ho CMOS (gdm: so do chan, so do logic,
bang trang thai, dién 4p nguodn, murc logic)
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II1. Khio sat cong AND - IC 74LS08 :

1. So' d6 chan va logic ciia IC 7408

Voo 4B 44 4Y 3B 34 3 Vee 4B 4A 4y 3B A ¥
7al fia] izl 1] fiol [s] [5 [e][®] =] [e][e][e]
D D
ipHyElgBigEaHpk ENIERERIENIERI RS
14 1B 1v 2A 2B 2 GHD 1A 1B 1Y 2A 2B 2Y GND
7408
Hinh 1.4a: So' do chin Hinh 1.4b: So d0 logic
2. Bang trang thai
Y =AB
Inputs Qutput
A B Y
L L L
L H L
H L L
H H H

H = HIGH Logic Level
L = LOW Logic Level

Bang 3: Bang trang thai IC 7408

3. Kiém tra IC cong AND — IC 74LS08. q S
IC 74LS08 c6 4 cong AND giong nhau, nén kiém tra 4 cong giong nhau.

21 LED2

SW1 AAA N
H—~_ | =
7408 LED1

2| ) AW Pl —r

SW2 S
»
R2 LED3

AAA >
a A

Hinh 1.5: Kiém tra IC 7408

> N(f)i ngudn +5V cho chan 14 va GND (0V) cho chén s6 7 cta IC 74LS08
» Noi cac ngd vao cua AND vo6i SW, va lan lugt dong SW 1én mire 1 (5V) hodc murc 0
(0V), két hop bang trang thai dé kiém tra cac cong.
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> Noi ngd ra cia cong AND dén LED nhu hinh vé.

» Chansd 1, 2, ung voi chan s6 1A, 2A goi la gb vao cua IC 74LS08.

> Chén sb 3, Gmg 1Y goi la gd ra cta IC 74LS08.

> Chuyén cic switch theo trinh ty SW1 va SW2: LED sang tuong tng v6i muc logic 1,
LED tit tuong tmg véi mic logic 0.

4. Mach ung dung
SWi1 SW2

R4 R5 § R6

% ¥ LED4 g Y LEDS ,{,¥ LED6

L

Hinh 1.6: Mach dung céng?lND

— Noi ngudn +5V cho chéan 14 va GND (0V) cho chén s6 7 cuia IC 74LS08
- Xung CK lay tir chan 3 cua IC 555 trong mach dao dong 555.
- Quan sat cac ngd ra & cac LED ung cac SW1 va SW2 ¢ cac muc logic theo bang 4.

SW1 SW2 Quan sat ngod ra ¢ cac LED4, LEDS, LED6
0 0
0 1
1 0
1 1

Bang 4: Quan sat cac ngo ra ¢ cac LED wrng cac SW1 va SW2

5. Cau héi: 7 ‘ ‘ .
SV hay biét cho IC cong AND ¢ ho CMOS (goém: so' d6 chén, so d6 logic, bang
trang thai, dién 4p ngudn, muc logic)
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IV. Khio sat cong OR- IC 74LS32
1. So' do chan va logic cua IC 7432

VCC 48 A d4Y 38 A 3 Vee

[14] [19] [12] [11] [ro] [o] [8] | [ve] [l [l [l [iol [s] [¢]

ST 1S ESNEN
gt

1 [ 4587 L] L] L B Le] [

1A 18 1Y 2A ¥ ¥ OGND

GND
Hinh 1.7a: So @ chan Hinh 1.7b: So db logic
2. Bang trang thai
Y=A+B
Inputs Output
A B Y
L L L
L H H
H L H
H H H

H = High Logic Level
L = Low Logic Level

Bdng 5: Bang trang thadi IC 7432

3. Kiém tra IC cong OR - IC 74LS32. 7 S
IC 74LS32 c6 4 cong OR gidong nhau, nén kiém tra 4 cong giong nhau.

m1 LED2

SW1 AAN N
' N
| 7432 - LED1

_2) O S—A P—1

SW2 SN
'
R2 LED3

AAN >
A i

Hinh 1.8: Kiém tra IC 7408
> Nbi ngudn +5V cho chan 14 va GND (0V) cho chan s6 7 cta IC 74LS32

KHOA CN PIEN —-PIEN TU, TRUONG CP LY TU TRONG TP. HCM




Noi cac ngd vao ciia OR v6i SW, va lan luot dong SW 1én mirc 1 (5V) hodc mirc 0
(0V), két hop bang trang thai dé kiém tra cac cong.

Nbi ngo ra cua cong OR dén LED nhu hinh v&.

Chén sd 1, 2, tng voi chan s6 1A, 2A goi 1a gd vao cta IC 74LS32.

Chan sb 3, ung 1Y goi la gd ra cua IC 74L.S32.

Chuyén céc switch theo trinh tw SW1 va SW2: LED sang tuong tmg v&i muc logic 1,
LED tit tuong tmg voi muc logic 0.

VVVY V¥V

4. Mach t&ng dung
SWi1 SwW2

H]

R4

§R6
4,¥ LED6

4 LED4

Hinh 1.9: Mach diing cong OR

— N&i ngudn +5V cho chéan 14 va GND (0V) cho chén s6 7 ctia IC 74LS32
- Xung CK lay tir chan 3 cua IC 555 trong mach dao dong 555.
- Quan sat cac ngd ra & cac LED ung cac SW1 va SW2 ¢ cac muc logic theo bang 6.

SW1 SW2 Quan sat ngod ra ¢ cac LED4, LEDS, LED6
0 0
0 1
1 0
1 1

Bdng 6: Quan sdt cdac ngo ra ¢ cac LED vrng cac SWI1 va SW2
5. Cau héi: 7 . ‘ ‘
SV héy biét cho IC cong OR 6 ho CMOS (gbém: so' do chan, so do logic, bang trang
thai, dién 4p ngudn, muc logic)
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V. Khio st cong EX — OR - IC 74LS86:
1. So' do chan va logic cua IC 7486

Vecc 4B 4A 4Y 3B 3A 3Y
14| 113 |12[ 111 |10/ 19| | 8 Vee 7486

[6] [i] [rz] [ri] [io] [5] []
FAREN ENEEN

D y b

Mi=a

11121134 ]|5]|6]]7 1 > 3 4 - . -
1A 1B 1Y 2A 2B 2Y GND I_ll_ll_,ul_,l_llem!
Hinh 1.10a: So' dd chan Hinh 1.10b: So db logic
2. Bang trang thai
Y=A®B=AB+AB
Inputs Qutput
A B ¥
L L L
L H H
H L H
H H L

H = HIGH Legic Lavel
L= LOWY Legie Level
Bdng 7: Bang trang thai IC 7486

3. Kiém tra IC cong EX-OR - IC 74LS86. q 7 ,
IC 74LS86 c6 4 cong EX-OR giong nhau, nén kiém tra 4 cong giong nhau.

R LED2
SW1 AN N
‘ =
7486 LED1
— 3 R3
2) VWV < t
SW2 L <
,
R2 LED3
AN >
AN i

Hinh 1.11: Kiém tra IC 7486

> Nbi ngudn +5V cho chan 14 va GND (0V) cho chan s 7 cua IC 74LS86

> Nobi cac ngd vao ciia EXOR véi SW, va lan luot dong SW 1én mirc 1 (5V) hodc muc 0
(0V), két hop bang trang thai dé kiém tra cic cong.

> Noi ngd ra cia cong EXOR dén LED nhu hinh v&.
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> Chansd 1,2, tng v&i chan sd 1A, 2A goi 1a gb vao ciia IC 74LS86.
> Chan s6 3, tng 1Y goi 13 g5 ra cua IC 74LS86.
> Chuyén cac switch theo trinh tuy SW1 va SW2: LED sang tuong tng véi mirc logic 1,

LED tit tuong tmg voi muc logic 0.

4. Mach ung dung

SW

CK

7400

7486

7

R1

LED1

al

Hinh 1.12: Mach ding céng EX-OR

~ Noi ngudn +5V cho chan 14 va GND (0V) cho chan s6 7 ciia IC 74LS86
- Xung CK lay tir chan 3 cua IC 555 trong mach dao dong 555.
- Quan sat cac ngo ra ¢ cac LED Umg cac SW1 va SW2 ¢ cac murc logic theo bang 8.

SW1 SW2 Quan sat ngod ra ¢ cac LED4, LEDS, LED6
0 0
0 1
1 0
1 1
Bang 8: Quan sat cdac ngo ra ¢ cac LED wrng cac SW1 va SW2
5. Cau héi:

SV hiy biét cho IC cong EX-OR ¢ ho CMOS (gdm: so do chén, so d logic, bang
trang thai, dién &p nguon, muc logic)
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VI. Khao sat cong NOT — IC 74L.S14 va IC 7404
1. So’ do chan va logic cia IC 7414 va IC 7404

[ U ] Vee SN54/74L514
1AL 1 14 U Ve
vl 2 i3f] eA [1a] [r2] [o2] o] [ro] [o] []
2A[l 3 rara’? ] 6Y L[}L__I |‘|>°I_‘I
2Y [} 4 11]] 5A
3alls 10]] 5Y r@; |-I>0/:' l_lb.’:
3Y[ls o[] 4A
GND[] 7 s[] 4Y Lo Lo Lo L] e Led [
GND
Hinh 1.13a: So' d6 chan IC 7414 Hinh 1.13b: So @b logic IC 7414
Vec B6A 6Y 5A 5Y 4A 4Y 12 1 10
__[14 [13] 12| [11] J10] [o[f8] _ (2 A ]

‘Z
ML

Dwuﬁb )LDOJ
Do P Ll e

T2 s e
1A 1Y 2A 2Y 3A 3Y GND I—II—II—IUI—IUI—I
Hinh 1.13¢: So @6 chan IC 7404 Hinh 1.13d: So @b logic IC 7404
2. Bang trang thai
¥ =A
Input Output

A Y

L H

H L

H = High Logic Level
L = Low Logic Level

Bdng 9: Bang trang thai IC 7414

3. Kiém tra IC cong NOT - IC 74LS14. 7 -
IC 74LS14 c6 6 cong OR gidong nhau, nén kiém tra 6 cong giong nhau.

R1 LED1
AN >
S
Ro LED2
1 2
—T>o AN N_‘\» »
7414 4

Hinh 1.14: Kiém tra IC 7414
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Noi ngudn +5V cho chan 14 va GND (0V) cho chan s 7 cua IC 74LS14

Nbi ngd vao ciia NOT véi SW, va dong SW 1én mue 1 (5V) hodc mirc 0 (0V), két hop
bang trang thai dé kiém tra cac cong.

N&6i ngd ra cta cong NOT dén LED nhu hinh vé.

Chan sb 1 tng voi chan s 1A, goi 1a g6 vao caa IC 74LS14.

Chan s 2, ing 1Y goi 1a g6 ra ctia IC 74LS14.

Chuyén SW: LED sang tuong tmg v&i mirc 1, LED tit tuong tng v6i mic 0.

VVVY VYV

4. Mach ung dung

Hinh 1.15: Mach dung c_(fng NOT

— Noi ngudn +5V cho chan 14 va GND (0V) cho chan s6 7 ciia IC 74LS14
- Xung CK lay tir chan 3 cta IC 555 trong mach dao dong 555.
- Quan sat cac ngd ra ¢ cac LED Ung cac SW1 va SW2 & cac muc logic theo bang 10.

SW Quan sat ngod ra ¢ cac LED1, LED2, LED3, LED4

0

1

Bdng 10: Quan sdt cdc ngo ra ¢ cac LED wng cac SW1 va SW2

5. Cau héi:
SV hiy biét cho IC cong NOT ¢ ho CMOS (gom: so d6 chan, so d6 logic, bang trang
thai, dién ap nguon, mirc logic)
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VII. Khio sat cong NOR — IC 74LS02

Inputs Output
A B Y
L L H
L H L
H L L
H H L
H = High Logic Level
L = Low Logic Level
Y=A+B

Vcc 4B 4A 4Y 3B 3A 3Y
14| (13 |12 {11 /10 |9 |8

s

1112113 |4[|5||6]|7
1A 1B 1Y 2A 2B 2Y GND

VIIIL Khio sat cong EX-NOR — IC 74LS266

74266

Vee

[1e] [1s] [re] [11] [ro] [o] [e]

EAREN

Lol L] Lo Lol [sf Ls] ]
GND

Inputs Outputs
A B Y
L I H
= H L
H & L
H H H

Y=-A®B=A+B+A * B

IX. Khio sat cong NAND — IC 74LS10

Vee

Y =ABC
[14] [1s] [iz] [11] [10] [e] [e] ,
nputs Output
A B c Y
) X X L H
X L X H
L X X H
[T LT BT BT [ [ @ ' H H L
GND
X. Khio sat cong NOR — IC 74LS02
7402 Quad 2-input NOR Gates Function Table
Vee 4B 4A 4Y 3B 3A 3Y Y=A+B
14 13 12 11 1019 | 8
Inputs Qutput
A B Y
D L L H
L H L
3 [ AERE
H H I
1 2 3 4 5 6 7 H = HIGH Logic Leval

1A 1B 1Y 2A 2B 2Y GND

L=LOW Logic Level
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BAI 2: KHAO SAT FLIP FLOP VA UNG DUNG FLIP FLOP

1. Muc dich:
- Khao sat cac hoat dong cua cac Flip Flop nhu: D-FF; T-FF; RS-FF va JK-FF.
- Ung dung: Flip-Flop dung dé ché tao cac mach dém va thanh ghi.

2. Dung cu:
- Board mach, VOM
- CaclIC: 7476,74109, 74112, 7474, 74107, 74175.

3. Khaio sat Flip Flop — IC74L.S112:

3.1. Khao sat datasheet cua IC 74L.S112

- J-K Flip-Flop lam viéc véi xung tac dong canh xudng. Ngd vao Preset va Clear tac
dong murc thap. Khi chan Preset va Clear & mirc cao va co xung CK (xung Clock) thi
IC 74112 thyc hi¢n chue nang Flip-Flop.

- S0 d6 chan va so dd logic

VCC 1CLR 2CLR 2CK 2K 24 2PR 20Q
SN’
ICLK I 167 vCC 16| (15 |14 |13] |12] [11 10 9
IK 2 15 ICLR
3 . 14pP2CLR
iPRO4 3 13p2CLK
ods © nhx
1Q Oe6 g2
2Q O~ 10[J 2PR
GND O3 901 2Q

Hinh 2.1: So' do chan va so dé logic

Ghi chi: Chan 16 mic vao 5Vpe va Chan 8 mic vao 0V

- Béng trang théi
Inputs Qutputs H = Mitc logi (H=5Vb)
= Muc logic cao (H=5Vpc
FR |CLR|CLK| J K Q Q , . £
L = Muc logic thap (L=0V)
L H X X X H L , . - e
alo x| x| . ; X = Mitic logic cao hodc thap
\ = Tin hiéu xung canh xuong
L L X X X | HiNote 1) H{Note 1) Qo= Ngd ra
H|H | L L Qo o Toggle = Ngb ra d6i trang thai
H{H L ]H]L H L khi ¢6 xung CK.
HlH| L] L]|H L H Note 1: Khong 6n dinh, khi ngd
HIH|[ L] H]H Toggle vao Preset va Clear & muc cao
H|H]|H]| x| X Qp Qo
Hinh 2.2: Bang trang thai

|
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3.2. Mach dém Ién khong dong b 2 bit

A LED1
H—\
(L] >
N
MU'C LOGIC '
- LED2
Al 5 11— 9
+—1J 5 a [ T s o—Pp—+
[cnnnr] LN 3 N
4y = 7|6 12, = =77
CK e—2K C aF K C aQfF
15 14
U1A u1B
74L8112 7418112

Hinh 2.3: Mach dém [én khéng dong b 2 bit dung IC 74LS112

5.00 —

CK

0.00
4.00 —

Q1 N

0.00
4.00 —

Q2 4

0.00

0.00 1.00u 2.00u 3.00u
Time (s)

3.3. Mach dém xudng khong dong bd 2 bit

(A~ LED1
©- -
MUC LOGIC o R
. LED2
. o

CK N G5 11 0.9 '

ol
[
ol

nnnr] LS 13 ~a
Jk T @l¢ | 2¢ € o
e U1A 3 U1B
74L8112 74LS112

Hinh 2.4: Mach dém xudng khéng dong bé 2 bit dung IC 74LS112
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5.00 —

CK B
0.00 L
4.00 —
Q1 i
0.00 —
4.00 —
Q2 B
0.00 ‘ ‘ ‘
0.00 1.00m 2.00m 3.00m
3.4. Mach dém lén khong dong bo 4 bit
— I\
2 f/ﬁ' L ﬂ 2 f/" | : A
= - -_— a a
MUC LOGIC
o o
3— 5 11, 9 hl 5 11— 9
J P G J P Q —I|J P Q —J P Q
@ 1 13 1> 13 S
oK Ak T a)° 2l € a —k T aff 2k T alr
e| _UIA S L T I ous
7aLs112 74LS112 7418112 SN74LS112
Hinh 2.4: Mach dém lén khong dong bo 4 bit dung IC 74LS112
5.00
CK % ‘ ‘ i
0.00 L
4.00
0.00 -
4.00
Q2 i
0.00 L
4.00
Q3
0.00 —*
4.00
0.00 ‘
0.00 5.00u 10.00u 15.00u 20.00u
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3.5. Mach dém xudng khong dong bd 4 bit

LED1

yonnl

LED2

LED3

LED4

MUC LOGIC

[na]

CK

5.00 —
CK ] ‘
0.00 —

4.00 —

6

U1A
74LS112

L
13
12

10

ol

uiB
7418112

a

a

6

U2A

7418112

Hinh 2.5: Mach dém xudng khong dong bé 4 bit dung IC 74LS112

UL

|

|

|

|

|

|

i

|

|

|

i

Q1

0.00 ———
4.00 —

—

Q2

0.00 ———
4.00 —

Q3

0.00 ———
4.00 —

Q4

0.00

0.00

2.50m

3.6. Mach dém Ién dong bo 2 Bit

5.00m

(A~

MUC LOGIC

[nan]

CK

7.50m

= a
[m)
w o
o
3 I 5 1= 9
1d P Q TEJ P Q
> >
2lk T Q|° IEK t alf
© U1A <
3 U1B
L

Hinh 2.6: Mach dém lén dong bé 2 bit

10.00m
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5.00 —

CK

0.00
4.00 —

Q1

0.00—
4.00 —

Q2

0.00 T T T T T T T T ‘

0.00 1.00m

4. Khao sat Flip Flop — IC74LS76:
4.1. So d6 chan caa IC74LS76

2.00m

3.00m

1. 10 10 GND 2K 20 20 2J
ekl Wie[] 1k
1PRECj2 1510 te] [ss] [ro] [s] [r2] [er] [eo] [ ]
1CR2 @ = -
K B o B
IJE"' 13]'3”'] )—C Ck CK _
"I.I"CCI:E 1232": J PR @ K CLR 0
2ckl]s Q20 Lﬁ’ﬁ
2PREL]? 10[]2@ BB REIEIERE
2 CLRLJB 9]2.] 1CK 1PRICLR 1J  Weoo 2CK 2PR 2CLR
Hinh 2.7: So do chan IC 74LS76
Function Tables:
Inputs Outputs
PRE LR CLK J K Q Q
L H X X X H L
H [ X X X L H
L L X X X [Ht Ht
H B 0, L L | Q Qo
H H 1. H L H 1
H H Ji. & H L H
H H . H H Toggle

T This configuration is nonstable; that is, it will not persist
when wither preset or clear returns to its inactive (high) level.

Hinh 2.8: Bang trang thai IC 74LS76
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4.2. Mach dém lén khong dong bd 2 bit

LED1 LED?2

S 15+I_9~I i

* 1% Q J1% qQ
L J
1> e
CK 16 k19 a4 12| k10 g0
IC1 7476

Hinh 2.9. Mach dém lén khéng dong bé 2 bit

5.00—
cK
Y Y
0.00
4.00—
al
0.00—
4.00—
Q2
e e * I * ]
0.00 2.50m 5.00m 7.50m 10.00m
Time (s)
4.3. Mach dém lén khong dong bg 4 bit
LED1 LED?2 LED3 LED4

S 4 of 15 9 15 9 ~| 11
J1&Q ] J1&Q t—|J1% Qq
nnnr 1 6
CK e—16 K |0 ol4 12| U K10 qH4 L 12 k|0 Qo
] |

IC1 7476 IC2 7476

Hinh 2.10. Mach dém 1én khong dong bo 4 bit
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4.4. Mach dém xudng khong dong bd 2 bit

LED1 LED?2

4 NT 15 I_g ~| 11

* 1% Q J1t q
L J
1> e
CK 16| k |O QU4 12| k|0 TQH0
IC1 7476

Hinh 2.11. Mach dém xuéng khéng dong b 2 bit

4.5. Mach dém xudng khong ddng bd 2 bit va 4 bit

LED1 LED?2 LED3 LED4

SW
NT r~|
._.‘\ 4J|,l Q15 2 T Q15 "—gJID- Q11
[t :
CK —18| K |O _QM 12| Q KO _QM L 12 K |O QU0
4 *]

IC1 7476 IC2 7476

Hinh 2.12. Mach dém xuong khéng dong bé 4 bit

5. Khao sat Flip Flop — IC74LS74:
5.1. Khao sat datasheet caa IC 74L.S74

U Dhtype Fligaflop Two
ORQ ~ aflVee | R oo o
1D[] 2 13[] 2CLR "J"L
1CLK[] 3 12]] 2D
1PRE[] 4 11]] 2cLK
1Q[] 5 10[] 2PRE
1Q[] 6 9f] 2Q
GND] 7 8]25 CR D ook Ao T e
Dstype Flpdflog Qe

Hinh 2.13: So'do chdn IC 74LS74
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Truth Table

Inputs Outputs
PR CLR CLK D Q Q
L H X X H L
H I X X L H
L L X X | H(Note 1) H (Note 1)
H H () H H L
H - T L L H
H - L X Qo Qo
::IS?::(;_QO = the level of Q before the indicated input conditions were estab-

MNote 1: This configuration is nonstable; that is, it will not persist when pre-
set and clear inputs return to their inactive (HIGH) level.

Hinh 2.14: Bang trang thai IC 74LS74

5.2. Thanh ghi dich 4 bit dung IC 74LS74

LED1 LED2 LED3 LED4
[L]— = N N SN
MUC LOGIC - - - -
. o .
) 12 1" o > < 5 122l 9
D P Q| D P Qr® D P Q D P Q|
_nnnr 3> i > 3> ik >
CK c alb c a8 t alf c a®
~ 2] -~ ol
U1A 2] uis U2A I
) 7474 7474 7474 7474
MUC LOGIC A A
_\
[t

Hinh 2.15: Thanh ghi dich 4 bit dung IC 74LS74

|
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Bai 3: MACH PEM JOHNSON-BEM VONG

1. Muc dich yéu cau.

- Khao sat mach dém Johnson, mach dém vong.

- Ung dung mach dém dé chia téng s6 tin hiéu, tao tin hiéu léch pha, diéu khién dén
giao thong, ...

2. Dung cu hoc tap. ‘ ‘
- BO thi nghi¢ém vi mach, dong h6 VOM, DVM, dao dong ki 2 tia
- ViMach 4017B va cac IC da khao sat.

3. Khao sat IC 4017
3.1. Khao sat datasheet ciua IC 4017

|7

]

— e XE =
TR fa] == A017

B SIcE =
+ & ololi 3 o o4 o8
1618 |14 Bd13 |412 11410 o}

05 01 o0 Q02 06 OF O3

Hinh 3-1: So dé chdn va so do ki hiéu ciia IC 4017

CP CE MR OUTPUT STATE
L X L No Change

X H L No Change

X X H G‘O”zH")’ 1 ”_669”:L
| L L Increments Counter
| X L No Change

X I L No Change

H 1 L Increments Counter

Hinh 3-2: Bang trang thai cua IC 4017

|
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3.2. Kiém tra IC 4017:

U1 4017 ﬁ
CK 131 CP1 QOJ
_nnnr 14 CPO Q1 2
]__15 MR Q2
7

Hinh 3-3: Kiém tra IC 4017

4. Mach dém
4.1. Mach dém 2
CK U1 4017
-—| CP Qo>
4 cpo Q1g

15

A /A 4

MR Q2

]

A /A /A A A AL

.

Hinh 3-4: Mach dém 2 trang thdi.
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LED9
LED10
LED11

LED1

LED2
LED3
LED4
LEDS
LEDG6
LED7
LEDS8
LED9
LED10

LED11
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4.2. Mach dém 3

LED10

LED11

4017 LED1
CK LK ety LED2
14
w4 cPo D3
— MR
LED4
LED5
LED6
LED7
LED8
LED9
LED10
LED11
Hinh 3-5: Mach dém 3 trang thai.
4.3.Mach dém 4
L U1 4017 I—N— LED1
CK LS ot a—=I"T; % LED2
[cinr—4 cpPo Q2
15 VIR 4 LED3
L 17
Q3 » LED4
Q4 10
1 |_% LEDS
Qg
Qe | % LED6
6
7
A 0 _% LED7
QO
fole ML % LED8
_Q5- 12
4% LED9
AN \

Hinh 3-6:Mach dém tir 1 dén 5 réi dimg.
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5. Mach &ng dung

5.1. Mach léch pha 180 do

7432

xanh

vang

s 7432

7432

U7 4017 1
H CP1 Q()_3J—< 2 5
cK — —cpo Q1——|2
—f MR 2= .
Q3
Q4 10
Qs—
Q6 I
Q7-°
ag->
Q9 11
Q592
Hinh 3-7: Mach léch pha 180 do.
5.2.Mach 2
U2
! 3 1 us U4
2 3 1 3
4017N 2 S , U5
CcK 1351 ) -
_Tnnr 14 CPO L
15 MR
Hinh 3-8: Mach diéu khién dén giao théng.
5.3.Mach 3
LED9 LED8 LED7 LED6 LED5 LED4 LED3 LED2 LED1
1
AV A Y AP AV AP AN T/” =
U14017 | 7432
cK iEyor Qo2 ! a] 1 1432 7432
4 cpo atl-2 _2[>__2[>L ! s | 0 4%
15| MR Q 4 _ZD_ 3
+ ot 2] >
Q410
Q 1
Qi 5
ar-2
Qg2
Q9"
T2

Hinh 3-9: Mach sang hét va tdt dan.
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Bai 4: THANH GHI DICH

4.1. Muc dich yéu ciu:
- Khao sat thanh ghi dich trai va dich phai
- Ung dung cua thanh ghi.

4.2. Khao sat IC 74164
4.2.1. So' do chan va bang trang thai:
- So do chén:

Vec Q7 Q Q5 Q4 MR CP LOGIC SYMBOL

[ia] [ts] [va] [i1] [ro] [6] [e]

T—A LS164 Vce = PIN 14
2—| B  8BIT SHIFT REGISTER GND = PIN 7

) 8 —| CP

MR Qp Q; Q; Q3 Q4 05 Qg Q;

Lol Lo [a] L Le] Lef [7] ‘!‘345610111213

LOGIC DIAGRAM

® A
:D— D Q D Q D Q D Q D Q D Q D Q D Q
© B
Cp ’_‘: Cp ’_‘: Cp r Cp ’_‘: Cp Cp |—C Cp r Cp
| I

P o
MR
® —Po
Qg Q4 Qy Q3 Q4 Qg Qg Qy
Vee=PIN 14
GND=PIN 7 @ ® ® ® @ ® ©

(O = PIN NUMBERS

- Bang trang thai:
MODE SELECT — TRUTH TABLE
OPERATING INPUTS OUTPUTS
MODE MR A B Qo Q4-Q;
Reset (Clear) L X X L L-L
H | I L Jop— Qs
Shift H | h L Jo— Qs
H h I L Jo—ds
H h h H Jo—ds
PIN NAMES
A B Data Inputs
CcP Clock (Active HIGH Going Edge) Input
MR Master Reset (Active LOW) Input
Qy-0y Outputs
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- Mach kiém tra 1C74164

SW 1 P LED
N
>|-—o LED2
L -
—”—' LED3
CK 2ITIR QA= a
8 4
[cnnr] CLK B
1 @ 5 —N—- LED4
A Qc -
[ \—:2‘5 QD}-E
QE|1° N__. LED5
SW2 QF ! | =
QG2 N—- LED6
QHE \a
—— P9 LED?
IC 74164 a
P+ LeDs
A
Hinh 4.1: Mach kiém tra IC 74164
4.2.2. Cac mach trng dung cua IC 74164
4.2.2.1. Mach 1:
>|-— LED1
U1 SN74164 l\kl ED2
CK 21CIR QA
4 LED3
[cianr] 81 cLK QB -2
1 5
A Qc ﬁT—. LED4
E‘B QD‘G—I AN
QE 1:’ P-4 LED5
SW 1 QF‘—l a
QG2 N—‘ LED6
QHE BN
P9 LED?
T =
2 1
| N-. LED8
U2 7414 Ry

Hinh 4.2: Mach séng dan 1én va tat hét.
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4.2.2.2. Mach 2:

’|__
LED1
U1 SN74164 N
SW 1
>|—o LED2
°1CLR QA
| 4-% LED3
‘ CLK QB :
A Qc LED4
CK ﬁT‘"
E‘B QD‘G—I AN
10
QE N—- LED5
QF‘ﬂ—l 2
12
QG
o ﬁ—‘ LED6
P+ LED?
aa
Q| P4 LEDS
N
U2 7414 »
Hinh 4.3: Mach séng dan va tdt dan
4.2.2.3. Mach 3:
23@} 1
! .
U2 7414 LED1
<
SW 1
N—o LED2
°1CIR QA
Aﬁ* LED3
[Funnr] ‘: CLK QB :
A QcC LED4
CK ﬁT‘"
E‘B QD‘G—I \a
10
QE ”—. LED5
QF‘ﬂ—l =
12
QG
o ﬁ—' LED6
>|-—o LED7
U1 SN74164 N
N—. LED8
A

Hinh 4.4: Mach séng tdt xen ké
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4.2.2.4. Mach 4:

P Lep
ﬁ« LED2
U1 SN74164
CK 2 CIR QA2 s}‘ LED3
nnr} 81 oLk QB2 LED4
A acl2 L
g apfL ﬁ* LED5
QEm—] ﬁ
QF 11 LED6
Sw QG2 ﬁ-« LED7
QHE ~
’|—-« LEDS
a
P-4 LEDS
a
—— P4 LED1O
U2 SN74164 4-% LED11
2R oAl ﬁ—« LED12
81 cLk QB2 N
1 5
+—1A ac Pp¢ LeDIS
2 6
L—B QD A
Qe » LED14
aF 4 | Y
folc] B >|._< LED15
QH}-E Y
>|-< LED16
ZA/HI 1 N
<
U3 7414 —
Hinh 4.5: Mach sang dan va tat hét 16 LED
4.2.2.5. Mach 5:
P et
U1 SN74164 ﬁ" LED2
CK TR Qal3 »\}A LED3
nnnr} 81 cLk aB 2 LED4

Ha acp2 .

2l ap}-L ﬁT—-« LED5
QE_“)—]
QF_11—1—‘§T"‘ LEDG
QG 2 ﬁT—-« LED7
QHE =

Pl LEDS
N
P3¢ LEDO
N
——  Pp}¢ LEDO
U2 SN74164 ﬁT—« LED11
H 9ITIR aals ﬁT——« LED12
81 cLk B Y
sw 1A acl2 —pp}-¢ LEDI3
2 6
—B Qb N
Qe >|-< LED14
QF X | =
12
QG P4 LEDIS
13
QH x
Ppi¢ LEDI6
2‘/HI 1 N
o<l
U3 7414 =

Hinh 4.6: Mach sang dan va tat dan 16 LED
|
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4.3. K!lz”w sat IC 74194
- So do chan:

VCC Q
vl el Ml el =L G i = PIN No SYMBOL | NAME AND FUNCTION
1 CLEAR Asynchronous Reset
Input (Active LOW)
2 SR Serial Data Input (Shift
Q, [+ Q. Q, CLOCK &1 Right)
3,4,56 AtoD | Parallel Data Input
[RLENS i o 7 sL Serial Data Input (Shift
Left)
R A [ o
9,10 S0, 81 Mode Control Inputs
11 CLOCK Clock Input (LOW to
HIGH Edge-triggered)
1 2 3 4 5 & 7 8 15, 14, 13,12 | QA to QD | Paralle Outputs
CLEAR SHIFT [y B [+] SHIFT GHD
Bidie TEET 8 GND Ground (0V)
SERIAL PARALLEL INPUTS SERIAL 16 Vee Positive Supply Voltage
INPUT INPUT
- Bang trang thai:
TRUTH TABLE
INPUTS OUTPUS
CLEAR MODE CLOCK SERIAL PARALLEL QA QB ac Qb
S1 S0 LEFT |RIGHT| A B C D
L X X X X X X X X X L L L L
H X X 1 X X X X X X QAD QBO QCco QDo
H H H 1 X X a b c d a b c d
= L H I X H X X X | x H QAn | QBn | QCn
H L H I X L X X X X L QAn | QBn | QCn
H H L I H X X X X X | aBn | @cn | QDn H
- H L I L X X X X | X | aBn | @cn | aQDn L
H L L X X X X X X X QAD QB0 QCO0 QDO
- Mach kiém tra 1C74194
SW-1
o
SW-2 [-nnnr
i U3 SN74194 | !} LED1
Lk SW-3 1 CLR QA2 LED2
M oLk o4 S
SW-4 21 so acti—Ppl-4 LED3
10| s1 12
- m L7l sLSER LED4

2
:
SW-6 g :
B [
SW-8 m_'
SW-7
—
n3
SW-9

SRSER

OO0 w

=

Hinh 4.7: Mach kiém tra IC 74194

5. Cac ung dung cua IC 74194

5.1. Mach 1

KHOA CN PIEN —-PIEN TU, TRUONG CP LY TU TRONG TP. HCM
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74S194N

IcLR
MeLk
—91s0
10 s1
lsLsER
J_—|||} - 2 ISRSER
— Usbv j—A
‘1B
CK Slc
[nnr]—e &b
74S194N
SW-HL2 111 gt:j
II_*\\\ 9150
' 10 s1
ZlsLsER
SW-HL3 L2 ISRSER
[H}- 3 A
‘e
%lc
e

20@1

7414

Hinh 4-8:Mach sdang dan tir trai sang phdi va tat hét sir dung 2 IC 74194
5.2. Mach 2

74S194N N_ LEDA
elr QAM ﬁ LED2
I ek QB
_l__ll + 9 13 LED3
© U=5V SO QcC
10 s1 QD 12
3 D _% LED4
2_8 S ~a
SRSER
A
‘1B
Slc
CcK E05)
o
SW-HL1 74S194N Pp|-—¢ LEDS
LICLR anle | LEDG
- [ LM ek QB4
SW-HL2 2 1s0 QC”‘% LED7
10 12
H}- 1S Qb ._ﬁ_‘ LEDS
O~ ZISLSER ~
L2 ISRSER L
3A ’
‘1B
Sle
b

23@};1

7414

Hinh 4-9: Mach sdng ddn va tat dan tir trdi sang phai sit dung 2 IC 74194.
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5.3. Mach 3

2)@1

7414
1 cLR QA=
" oLk Qg4 P LEDZ2
||| 10 Qc;%13 L LED3
| 10 12
L lf + : SS1LSER QD_\_%. LED4
S 5 S
2| SRSER
3
U4 1M 4_’;
nnr ® 5|
Slc
8p
SW-HL1
¢ U2 SN74194
1 cLr QA5 ) LED5
SW-HLD M oLk QB4
L °1s0 QCM' HERS
[O-- L 10 oy fo) ML I_%. LED7
7
, :LRZEEF; _ﬁ"_u LEDS
3] o )
4l B
Slc
b

Hinh 4-10: Mach sang dan va tdt dan tir phdi sang trdi sir dung 2 IC 74194.

5.4.Mach 4

|
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20@1
7414

2 1

SW-HL2 74S194N
:::;//- LlcLr
oLk

S0
—S1
SLSER
SRSER

OoOw

74S194N
CK CLR

[dnr] ek
S0

st
SLSER
SRSER

OO w

I
SW-HL1 7418112
3— 5 2

P Q 3
1

& alel 74LS32N

~ V

Hinh 4-11: Mach sang tdt dan tie phai sang trdi va ti trdi sang phdi sir dung 2 IC 74194

'
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5.5. Mach §

U3 4017

u2 131 CP1
14 cPo

MR

Q

LED9

0 0
N

LED10

Q

LED11

[9)

LED12
Q7

Q8
Qo—
Q5-9—

LED13

LED14

U1 LED15

CLR QA
CLK Q

SW-HL2 LED16

N —xloo ©
o |o |d |w

[
[\
—

11
12

2 H 1
U4 7414

Hinh 4-12: Mach den quang cdo
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BAI 5: MACH PEM GIAI MA HIEN THI
5.1. Muyc dich yéu chu:

- Khao sat mach dém va giai ma.

- Thiét ké mach dung IC dém.

5.2. Dung cu hgc tap:

~ BO thi nghiém vi mach, dong hd do DVM, dao dong ky.

— Vi mach dém 741890, 74L.S92, 74LS93.

- Vimach gidi ma 4511, 74LS47, 74LS247 va cac IC khao sat.

5.3. Khao sat IC dém BCD 7490:

_ Ly — — A — — e _
crq 0] T EFTTT E
MRy 2] 13] He he (2] e wry [ M3 Ne
MRz [] [ ag TEl iZa;  wRy[E 12 ap
neld] L8900 [Ma; el LS92 [Mo,  wcl LS93 [dao;
Vo [E] e yo[5 M GND e[S 10] GHD
Ms1[E] 9]0y wRrq[E] Oa;  wclB 9] ay
M5z [} Blaz  wMrg[T] E]a;  nc[d] B]az
BT
LS9 LS9z LS93
e
14 —CPy 14 —ACPy 14 —CPp
{ —CP 1—-:1CF‘1M 1 —CPy
hin Qp10 &y R Qp G0y MR QpQ1p O3
I1T]] @] g ]|
312 08N BT7T1211 08 23128 81

Hinh 5-1: so do6 chéan va so do ki hiéu cia IC 74LS90,74LS92,74LS93.

LS30
MODE SELECTION
RESET/SET INPUTS QUTPUTS
MRq|MR2 | MSq [MS2|] Qp @ Q3 O3
H H L X L L L L
H H X L L L L L
X X H H H L L H
L X L A Count
X L X L Count
L X X L Count
X L L X Count

H = HIGH ‘ioltage Level
L =LOW YVoltage Level
* =Don't Care

|
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LS90 LS92 LS93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE
OUTPUT OUTPUT OUTPUT
COUNT 5o TQ1 [ Q2 [ Q3 COUNT o0 T Q1 [ Q2 | Q3 COUNT 0T Q1 [Qz | Q3
0 L|L|L|L 0 L|L|L]|L 0 L |L |[L |L
1 H|L|L|L 1 H|L|L]|L 1 H|L [L |L
2 LIH|L|L 2 L |H|L|L 2 L |H|L |L
3 H|H|L]|L 3 H|H|L|L 3 H |H |L |L
4 L|{L|H]|L 4 L|L|HI|L 4 L |L |H |L
5 H|L|H]|L 5 H|L|HI|L 5 H L |H |L
6 LIH|HI|L 6 L|H|H|L 6 L |H|H |L
7 H|H|H]|L 7 H|H|H|L 7 H |H |H |L
8 L|L|L|H 8 L|L|L]|H 8 L |[L |[L |[H
9 H|L|L|H 9 H|L|L|H 9 H |L |L |H
10 L|H|L]|H 10 L |H|L |H
11 H|H|L|H 11 H |H |[L |H
12 L |[L |H |H
13 H|L |H |H
14 L |H |H |H
15 H |H |H |H

Hinh 5-2: Bang trang thai cua IC 74L890,74L592,74LS93.

5.3.1 Mach dém mod 10:

7490N
6 R9(1) QA 12 9 LED1
i 71 RO(2) QB> LED2
— 14 8
CKA 0
CK ] g LED3
ot — oo
21 RO(1) LED4
31 RO(2) AN

Hinh 5-3: Mach dém BCD sir dung IC 74LS90.

5.1.1. Mach dém mod 2:

7490N
6 12
R9(1) QA LED1
-] 0
CK R9(2) QB— A
[Fur— cka Qg -
SW-HL1 ' ckB an-"’
[H- 21 Ro(1)
21 ROR)

Hinh 5-4: Mach dém mod 2 sir dung IC 74LS90.
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5.1.2. Mach dém mod 5:

7490N
| 1 Ro(1) QA2 LED1
1 R9(2) o=
CK 4 ckA Q-2 LED2
1 11
[ —H ckB D
SW-HL1 9 RO(1) Q LED3
[H-- 3 N
| RO(2) —

Hinh 5-5: Mach dém mod 5 sir dung IC 74LS90.
5.1.3. Mach dém mod 6 sir dung IC 74LS90, 74LS08:

7490N LED1
12
. ||_+ R9(1) QA o LED?
CK R9(2) QB
[} CKA achE LED3
11
CKB Qb LED4
RO(1) <
RO(2) —

2

3
—(
7408

Hinh 5-6: Mach dém mod 6 sir dung IC 74LS90, 74LS08.

|m|m|_\4—;~dm

5.1.4. Mach dém mod 6 chi sir dung IC 74LS90:

7490N —H— LED1
8lra(1) (e RE ﬁ—oLED2
CK "H’Z ]
R9(2) QB ﬁ_.LED3
[ kA act
eke Qp? ﬁ_nLE[M
21Rro(1) L

|— RO(2)

Hinh 5-7: Mach dém mod 6 sir dung IC 74LS90.

5.1.5. Mach dém mod 7 sir dung IC 74LS90 va cac cong logic:

7490N LED
II_EB R9(1) QA 2| LED2
CK 7 {Ro(2) as |2
s 4 oKa acl® LED3
1 11
. CKB b LED4
RO(1)
3 SaL
RO(2) :
2 3 ( -
3 | 1

7408 7408

Hinh 5-8: Mach dém mod 7 sir dung IC 74LS90 va IC 74LS08.
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5.1.6. Mach dém chia 7 sir dung IC 74LS90:

7490N LED1
B 12
RO(1) QA e
CK Z1Ro(2) a2
[ il [P acl® LEDS
bl
ks apP
el i
21R0(2) L

Hinh 5-9: Mach dém mod 7 sir dung IC 74LS90.

5.1.7. Mach dém BCD tir 00 dén 99 sir dung 2 IC 74LS90:

T490N LED1
B 12
R9(1) QA
ox IHERW) oale LED?
|Jmnr== M oka aclE LED3
1 11
SW-L CKB QD
. p RO() L LED4
3 L
E—/_EROQ) -

7490N e
[i] 12
R9(1) Qa2 LEDS
'l'Equz) asf2
“1cKa acl® LED7
1 11
SW-L CKB Qb
- ) LEDS
3 A
RO(2) —

Hinh 5-10: Mach dém BCD tir 00 dén 99 sir dung 2 IC 74LS90.

5.1.8. Mach dém BCD tir 00 dén 59 sir dung 2 IC 74LS90:

7490N LED1
i R9(1) oA 2l LED2
CK '£%(2) asp? LED3
(] KA acH2
SW-L 1lckB folp] B LED4
= Z1Ro(1) ~aL
DE}d”*_ig:ROQ) ’

7490N

R9(1})
ll_ERBQ)

CKA

CKB
RO(1})

4 LED5
QA
a2 LED6
8
L LED7
QDb
LEDS
|—RE}(2) i

Hinh 5-11a: Mach dém BCD tir 00 dén 59 sir dung 2 IC 74LS90.
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7490N LED1
8 1Ra(1) Qa2 LED?
CK ‘Il_ERgrz 9
@) QB LED3
[tannr] B oka aché
SW-L 1 1 LED4
[A-- 74S32N ) CKB QD o
. RO(1) L
2 —ERO{2]

7490N
74AS08N oo iz abks
( LEDB
iy II—ERQ{:Z) Q8P _ﬁ_'
Blcka acle ﬁ_‘ LED7
1lcks anH ﬁ LEDS
2
RO(1)
—{3 2002 L
(2)

Hinh 5-11a: Mach dém BCD tir 00 dén 59 sir dung 2 IC 74LS90, c6 thé reset duorc.

5.1.9. Mach dém BCD tir 00 dén 65 sir dung 2 IC 74LS90 va cong logic:

U1 SN7490 | LED1
R9(1) QA LED2
R9(2) aBlE
CKA ac}® LED3
CKB apHt

17R0(1) ~ LED4
RO(2) -
U2 SN7490 LED5
R9(1) oA L6
R9(2) aBl2
CKA acl® LED7
CKB apH LEDS
RO(1) -
RO(2) -

Hinh 5-12: Mach @ém BCD tir 00 dén 65 sir dung 2 IC 74LS90 va cong logic.

5.4. Khao sat IC giai ma led 7 doan loai Anode chung 74247 (hoac 7447).
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Pl 1 | W ﬁ Vo OUTPUTS
R I I 5] [1s] [1s] 2] ] [ro] [o]
e I i -
EED 4 134 0 PR
—74247 "
R_EII 5_ E B B C i1 RBO R8I D A
P35 11 c T [ 9 ]
PO 7 10D 2 s s fle 7]
1 [ 8 C L‘\.rnmp RB RB [n] A GND
GND 2 | | E wWPUTs 0 Bat pet INPUTS
f - b
- e - —— /9
PIfon i i Wil e’ﬁc
I 2 i ! -

Hinh 5-13: so do chan IC 74LS247 va hién thi so twong wng voi ma nhi phan.
[ w |
LS247
FUNCTION TABLE

DECIMAL INPUTS OUTPUTS
OR BUREO ] NOTE
FUNCTION LT | REI D c B A, a b c d @ f |

0 H H L L L E H ON On OnN ON ON oM OFF

1 H X L L L H H OFF ON ON OFF OFF OFF OFF

2 H X L L H L H ON OM OFF ON OW OFF ON

3 H X L L H H H ON On o] ON OFF OFF ON

4 H X L H L L H OFF  ON ON OFF OFF ON ON

-1 H X L H L H H O OFF o] ON OFF ON ON

[ H ¥ L H H L H ON OFF ON ON ON ON  ON

I 7 H X L H H H H ON ON ©OM OFF OFF OFF OFF 1 ™

-] H X H L L L H ON ON On ON ON ON ON

] H x H L L H H ON O oM ON OFF ON ON

10 H X H L H L H OFF OFF OFF ON ON  OFF ON

11 H X H L H H H OFF OFF ON ON OFF OFF ON

12 H X H H L L H OFF ON OFF OFF OFF ON ON

13 H X H H L H H ON OFF QFF ON OFF ON O

14 H X H H H L H OFF OFF OFF ON oM ON ON

15 H X “ H H H H OFF OFF OFF OFF OFF OFF OFF

Bi X X x * X X L OFF OFF OFF OFF OFF OFF OFF 2
REI H L L L L L L OFF OFF OFF OFF OFF OFF OFF = |
LT L X X X x 4 H ON oM O ON oM OM  ON 4

|

Hinh 5-13: Bang trang thai IC 74LS247.

5.4.1.Mach dém BCD hién thi led 7 doan:

U2 SN74247

7490N
G
R9(1) QA
K l}_ERQ(:Z} QB
T #icKka ac
SW-HL2 1lcks apH

RO(1)
RO(2)

Hinh 5-14a: Mach dém BCD c6 giai ma hién thi led 7 doan.
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SW-HL4

7490N 7415247

5 'Ro(1) QA
R9(2) QB
CKA Qc
SWLHL2 ' ckB apt

SW-HL1

R
0 2 Ro(2)
[L]— 5

Hinh 5-14b:SW-HL4 diéu khién cho ra 0,2,4,6,8 hodc 1,3,5,7,9.

u3
13
1
1

2—|—, ‘ |

1

|DOUZII>

@
A
m
(@]
O o, O o0 Tow

7
1
2
[
4
3
g

EE

]
=

5.4.2. Mach dém BCD tir 00 dén 99 hién thi bang led 7 doan.

IE_\.J Com
- I
SW-HL2 U8 Display] [ |/
LI,
[covoo o]
T
U1 SN7490 U6 SN74247
81 rRo(1) Qnl-é2 LADN 13
U3 1M 71 RO(2) fols B2 g 12
|: 14| CKA Q 8 2 c 11
- L cks an-e b 10
2 4= 9
RO(1 BI/RBO
(A 5| R0 — 11s U4 Display
RO(2) T . Com
SW-HLY &{RBI 14
SW-HL3 I
. L.
UZ SIN7T49U ._ U5 SN74247 R
&1 Ro(1) QA2 an . : o -
71 Ro(2) QB ] 12 |
_‘ 14 B
— ) CKA QC—l 2 c 11
. CKB an’ oo 1
RO(1 —
5 (" 4 BilRBO 9
RO(2) 9 31T 415
b 5| == 14
BI
EF swoHLs

Hinh 5-15: Mach dém BCD tir 00 dén 99 hién thi bang led 7 doan.

5.4.3. Mach dém BCD tir 00 dén 99 hién thi bang led 7 doan c6 xo04 s6 0 v6 nghia &
hang chuc.

|
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[ I
SW-HL4 11, | uo
(U.QO'UGJ-.._O)_.I
7490N u2 !
81 Ro(1) QA2 LA a3
CK 7 R9(2) o)z I 1B 12
@ 14 CKA Q 8 2 c 11
1 CKB Q 11 6 D d 10
SW-HL3 2| roct) SW-HL9 4| simse Lo
2o m—E
RBI g
Com
|
I |us
U1 74LS247 oo o]
6 R9(1) QA 12 7 A a 13 I T
+"{ R9(2) fo): B B 12
14 CKA Q 8 2 c 11
1 CKB Q 11 N 6 D d 10
2 4 —BI/R—BO A 9
3 3 ﬁ 1 15
5 ﬁ| g 14

7432
Hinh 5-16: Mach d@ém BCD tir 00 dén 99 hién thi bang led 7 doan.

5.4.4. Mach dém BCD tir 00 dén 99 hién thi bang led 7 doan va c¢é niit nhin diéu

khién dém/ngirng.

7432

T Com
- i
SW-HL3 Ll | us
CK IT.oo-cm-._m—.I
T
74LS90N 74LS247N
—21 Ro(1) o2 LAPN o=
7418112 , T4SO8N | ¢ 7lRon) fo): B 12
< 3 14 CKA Q 8 2 c 11
—1J B Q 1 11 6 10
1 5] CXE a SWHIS |2 T
P RO(1) BI/RBO
3 3|5= 15
) — RO(2) IE_‘¥E LT fi Com
SW o 51RBI g 14 —
N i Il
= Vi5 Ll |ue
74LS90N 74LS247N [coosors ]
= T
= 1 Ro(1) A% LAPN a—13—,
"1 R9(2) ol B e 12
14 8 2 1
SW-HL1 .1 &4 g 51C "
g e “ SW-HL2 o ¢
- 2 - 4 |—= 9
RO(1) BI/RBO
0 -
31 Ro(2) - 3l FEE
- 5 _B| g 14
Hinh 5-17: Mach déem BCD twr 00 den 99 hién thi bang led 7 doan.
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5.5. Khao sat IC giiai ma led 7 doan loai cathode chung 4511:

" U T SEGMENTS OUTRPUTS
input B (2) E o E| +3 10 +15V . e
iﬂDLﬂC{-‘i}E Elgutpmf 16 1I5 1;1 1I3 1I2 1I1 1I0 QI
display test [3 14] output g [ orwers |
blank input E EI output a [ > | ILT: I DECODEF: I | =
4511 LATCGHES
sae [ 1 [Bowar | | L e

input D (8) E E output ¢ T g TR
input A (1) | 7 1 t T |z =

Pt ”E Elnutpucl 4511 5 12 & 4511

oV E EI output & 5

WIEELENE

Hinh 5-18: So dé chan va hién thi twong g IC 4511.

Inpats Outpasta

LE|BI|OT|p © B &|a B & d4 & § g |Display
® X L1} X ® o ® 1 1 1 1 1 1 1 [z}
¥|o]1]|x X ®x ¥|o o o o 0o © O

¢+ ]1]lo o o o|l1 1 1 1 1 1 0 0
¢|1]1|@8 o @ 1|0 1 1 © 0O © O 1
¢l+1]i]leo o 1+ o)1 ¥ ©o 1 1 © A1 ?
¢el1]1]o o 1 1[1 1 1 1 0o o© A 3
L] 1 1 Ja] 1 [u] L4 i] 1 1 L] ] 1 1 4

o1 ]1]o 1 o 1|1 o 1 1 o 1 1 5
L1} 1 1 i) 1 1 L4} [a] [} 1 1 1 1 1 &
a | 1 1|lo 1 1 1 1 i1 1 ¢ 0o © 0 7
0 1 1 1 0 1] 0 1 1 1 1 1 1 1 8
gl1]1]1 o @ 1|1 1 1 @& o 1 1 o

of1 {11 & 1 @w|lo @& 0 @& 0 o 0
¢|l1]1|1 © 1 1|o o o © 0 © O

L1} 1 1 1 1 [i] L1} [i] H] i) L] [i] L] 1]
o111 1 @ 1|0 (T T I

[i] 1 1 1 1 1 0 1] o o o

g |l1]1]1 1 1 1| o o ¢ 0 0 @

1 1 1 i X K X ) 2

Hinh 5-19:Bang trang thai IC 4511.
- -]
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5.5.1. Mach dém BCD hién thi trén LED 7 doan loai Cathode chung ding IC giai

ma 4511

SW-HL3

m
iy

SW-HL4

S

[ |
R9(1)
CK | }_ERQ(E:I

T490N

CKA

B, =

[H}-- 2 Ro(1)
O tlroe

CKB

2R E 2|5

L
oo ]
7404 |
ald |
ap 2 7404 4 2
ac !
1
10

?4041 Dﬂz

gz 9 7404 4 DOZ

‘ 7404 D°2

7404 1 DC

7404 DCZ

Hinh 5-20: Mach dém BCD.

5.5.2. Mach dém nhi phén 4 bit sir dung 74LS93

5.6. Khao sat IC 4518

741 593 LED
1 2
CKA QA e
] L1 lcks ab |2
; 2 lRo(1) acle LED3
I /—{3 . 1
RO(2) QD LED4

-

Hinh 5-21: Mach dém nhi phan 4 bit sw dung 74LS93.

5.6.1. So' dd chan

CLOCKA | 1]
ENABLEA |2
Q1A |3

a2a [4]
a3a[5

Q4A |6
RESET A

vss [¢]

16] vop
[15] ReseT B
[13] s
13] a3B

1] Q1B
E ENABLE B
E| CLOCK B

CLOCKA1 10016
ENABLE»: c

3
— Q1A
4
— Q2A
— Q3A

6
— Q4A

RESET A I
7

CLOCK B )
2 :
ENABLE B
10 ¢

1"
p— Q1B

12
— Q2B
13
— Q3B

14
l— 4B

RESETB I
15

vVss=8
VDD =16

Hinh 5.22: So do6 chan IC 4518
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TRUTH TABLE

CLOCK ENABLE RESET ACTION
_/_ 1 0 Increment Counter
0 _\_ 0 Increment Counter
L X 0 No Change
X e 0 No Change
va 0 0 No Change
1 L 0 No Change
X X 1 QlthruQ4=0
X=Don'tCare 1=High State 0=Low State
5.6.2. Mach dém tir 0 dén 9
5V
T Com
C
.
o« IC 4518 IC 74247 [cooo w._ch
- 1 CKa Qoal-2 A a @
ENa Qtatd 4B b2
i MRa Qa2 21¢ o X
N 2"CKb Q3al-8 61p dHe
T 10 11 5V 4 I B~ 9
ENb Qob - T BI/RBO e
150 MRb Qb2 ST f118
| Q2b 3 > RBI g4
- Q3b 4

Hinh 2.23: Mach dém tir 0 dén 9

5.6.3. Mach dém tir 0 dén 5

IC 74082
3
|
o« IC 4518 IC 74247
nnnr "CKa Qoaf3 It A a
ENa Qlafs B b
L 7] MRa Q2a 5 2 C c
SV 9 6 6
T CKb Q3a = D d
10 ENp Qob 1 L 41"BI/RBO e
15 MRb Qb2 ST f
Qb3 5'RBI g
- Q3bH4

Hinh 2.24: Mach dém tir 0 dén 5
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5.6.4. Mach dém tir 00 dén 99

5V
TCom
I
.
o IC 4518 IC 74247 [cooo mu_ch
@ 1 W Qo0a 3 7 A GQ
2! ENa Qlal4 B b2
2! MRa Q2al-2 2 ¢ o
‘?/ 91" Ckb Q3al-2 = = dHe
1 ENb Qop FH! T 4 BI/RBO e2
15 MRb Qb H2 =I5 fH-8
Q2b 2 2 'RBI g
= Qap -4 5V
TCom
L
l.
IC 74247 [coovvoro.]
7 A a 13 !
1 B b 12
2 c c 11
=) dHe
SVT 41"BI/RBO e2
3 Tr £ 15
5 EI g 14

Hinh 2.25: Mach dém tir 00 dén 99

|
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Bai 6:

6.1.Muc dich yéu cau:

- Khado sat cac mach dém dat trude s6 dém, dém 1én dém xudng.
— Thiét khé cdc mach dém dung cac IC dém.

6.2.Dung cu hoc tap:

- B0 thi nghiém vi mach, d@)ng hd do VOM, DVM, dao dong ky.
- Vimach 74LS192, 74L.S190, 74LS193 HOAC 40193 va cac IC da khao sat.

6.3.Khao sat IC dém BCD dit truée sé dém 74192:

MACH PEM LEN — PEM XUONG- PAT TRUGC SO PEM

Hinh 6-1: So dé chén, so do logic, bang trang thdi IC 74LS192.

KHOA CN PIEN —-PIEN TU, TRUONG CP LY TU TRONG TP. HCM

5 _ L/
N S ry
& - 'U{DATA B E BE
o Pl o 5 ]
g - = = owlg ° DATA A =
¢ o By T O P 3
5 g E_ 2 ol I cesr | 3
— [ count g g o
3] 5]8 5) pown LS _>§% 3 P ] BORROW g
° = 5 c o %ﬂ =
S[] BE @ [counrur [ | B2 22b TS GarRY | 5
oo o = o
= = CEH HET L
M )
) R R . ) n DATA C > C
o[ BE SRR ALy Bl oy GG ;
© w DATA D
o[ ok g =
MR PL CPy | CPp Trang thai
H X X X Xoba
L L X X Xba trude
A R
L H L—->H H Khong doi
L H L—->H H Pé&m 1én
L H H |L->H Dé&mxudng




6.3.1. Mach dém BCD — dém Ién — hién thi trén led 7 doan:

SW-HL4
a Com
I
74192N LED1 Ll [u4
@ 12 LED2 I:.aoua)u_m .
S0l * 74LS247N '
oy R : LAY Py
QB2 ‘B bH2
acl 2lc o
aot- SW-HL9 s _ d
. 4 [BI/RBO el
T} -
5 Rel gt
Hinh 6-2: Mach déem BCD — dem lén su dung IC 74LS192.
6.3.2 Mach dém BCD — dém xuong — hién thi trén led 7 doan:
SW-HL4
LED1 LED2 [} Com
A= |
74192N A
14 CLR E 12 I:I_Q DT D-._m_.]
K =5l =ole 741 S247N !
[T 4 Ipown aal® LAY Py
SW-HLA ¢+ 1ToAD aB|2 i b2
15 6 2 1
—A QcC C c
1 7 6 10
B QD D d
T 4% RS 4EIRBD e
L9]p 3T il
C]-- —
5 RBI gt

Hinh 6-3: Mach dém BCD — dém xuong sir dung IC 74LS192.
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6.3.3. Mach dém dit truéc s6 dém tir 1 dén 5 — hién thj trén led 7 doan:

SW-HL4
L+
LED1 LED2 Com
» + s
oK 74192N .
14 CLR E 12 I:_Q Sye] Du_m_l.]
L —E_ 5|up BoL®s 74LS247N
y 4 Ipown oAl LAY ap®
" ToAD QB2 '8 b2
a ? 6 2 1
STHL2 LS Qc c c
; B Qb A0 dpe
Ll B SW-HL3 ¢ l5mes 0
e
|_ °lp 3T il
| ' 5 |57 14
RBI 9
2
3
1

7400N

Hinh 6-4: Mach dém tir I dén 5 sir dung IC 74LS192.

6.3.4. Mach dém dit truéc sé dém tir 2 dén 7 — hién thi trén led 7 doan:

SW-HL4
LED1 LED2
(L} Com
CK U1 SN74192 1 |
B s e Gesoe o]
SW-HL2 = Slup BoL® U5 SN74247 |
4 Ipown aall 7 1A a2
[T} 1 ToAD aB}-2 15 o L2
15 6 2 11
SW-HL1 1 A Qc c .
L1 g QDL 6y o
(B 10 SW-HL3 4 |——— o
° c BI/RBO e
9 D ﬁ . 15
T} -
5 RBI g 14
2

U3 SN7400

Hinh 6-5: Mach dém tir 2 dén 7 sir dung IC 74LS192.
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6.3.5. Mach dém dit truéc tir 5 xuong 1 — hién thi trén led 7 doan:

SW-HL4
LED1 LED2 T
' Com
' N
74192N ] |us
14 —| 12
CLR co o .
oK =_slop Bols 74LS247N [oon "TI
4 3 7 13
| DOWN QA A a
SW-HL 11 [ TOAD aB|-2 11g b2
15 A Qc 6 2 c c 11
h 1 7 6 10
B Qb D d
SW-HL1 10 SW-HL9 i p— s
- L0 fc BI/RBO e
° b ST s
h 5 @ g 14
2 3
1
7432N
7432N

Hinh 6-6: Mach dém tir 5 xuong 1 sir dung IC 74LS192

6.4. Thié't,ké cac mach ing dung: )
6.4.1. Thiet ke mach Ién tir 00 den 99 dung 2 IC dem 74192:

SW-HL4
- Com
CcK p—
Il
74192N .| v
SW-HL5 1“loLr col2 [coosoco.]
5 |0p Bl 74L.S247N r
Cl- [ L—2{pown Qal2 A ap
SW-HL1 " TGAD QB2 B b2
15 6 2 11
|—A Qc c c
; g abl=Z 6 p 412 SW-HL8
0 SW-HL9 P — 5
c BI/RBO e -—{0]
SW-HL2 2 1p ST s
L} — Com
i * FeT of
I py
I
74192N /N uz
14 ==|12
CLR CO e [0
5 —— |13 74L.S247N PPN mTI
SW-HL3 — VP BO
) 4 IDOWN Qal2 ZA a2
NI ToAD QB2 1B b2
15 A Qc 6 2 c c 11
1 B Qb 7 6 D d 10
10~ SW-HL10 4 |BI/RBO el
oy 3| flas
- ==
5 IRBI g4

Hinh 6-7: Mach lén tir 00 dén 99 dimg 2 IC dém 74192.
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6.4.2. Thiét ké mach dém tir 99 dén 00 ding 2 IC dém 74192:

SW-HL7
[
SW-HL5 Com
177
E-:\*— U1 SN74192 I_]. Jua
CK 2CLR To 2, [coovoco.]
L5 {op sl U5 SN74247 :
SH'—“ 2 I pownN QA2 Z{a aqﬁ
E_\ 11 TOAD QB2 1lg b2
SW-HL4 %A @c j 2 c © 1; SwW-HL8
B Qb D d
A [ole SW-HL9 P F— e —g]
O— °ln 3 las
SW-HL2 C}—- 5 |=— 14 Com
RBI g —
H— L I
U2 SN74192 1. u7
2CLR co? r;? 0T 1»:-f1
Ls|op 5ol U6 SN74247 :
S’HLS L2 pbownN QA2 LEYN 6413
1 TOAD a2 1B b2
S%_l—'"_es 15 A Qc 6 2 c c 11
- 1 B Qb 7 6 D d 10
C SW-HL10 2 IBI/RBO el
9 D 3 ﬁ f 15
- s =57 ols
p , ,
Hinh 6-8: Mach dem tir 99 den 00 dung 2 IC dem 74192.
. . , , M
A A A AY A ) A
6.4.3. Thiet ké mach dém tir 59 dén 00 dung 2 IC dém 74192:
SW-HL2
[C}-
Com
]
74192N _l. |us
14 CLR ﬁﬁ ITC 0T Oy WTI
CK —up BOR 74L.S247N
Tnnr 2 IbowN QAafl2 LA YN al
1 TOAD aBl-2 LY b2
15 A Qc 6 2 c c 11
1 7 6 10
B Qb D d SW-HL5
SW-HL1 -
10|~ SW-HL9 4 |BI/RBO |2
" L2 b 3ITT =
- 5 IRBI oy E
Com
L: u10
74192N /
iy “lcLr col? [coovoeo. ]
= V25 co O .
= sl sobLs 74L.S247N | r
2 IbowN QA2 LEYN a3
- " TOAD QB2 1B b2
15 A Qc 6 2 c c 11
1 B QD 7 6 D d 10
10|~ SW-HL3 4 |51/RBO |2
915 3l fL1s
o o
1 5 |RET I

74S08N

Hinh 6-9: Mach dém tir 59 dén 00 ding 2 IC dém 74192.
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6.4.5. Thiét ké mach dém 1&n tir 00 dén 99 c6 mot phim start/stop:

SVW-HLA
Oom
o I
IES U | us
74508N 14 =512
74S112N cLR o o
sl . NERE 5| oe iy Us Sh74247 PPES “TI
WF O 4 | o aal2 7| EE]
M |\— 2 1 12
L2, = ale SVWLHL1 o |o0 as= 1P o
w 4 S acl2 c c
[H-— g aol” 8 410
1 C—" T o0
- . .%c S HL9 : BIRE0 . 15‘; SVWEHLS
sw =u SWHL2 1P - 5 % gf e L]
=] N S o
74192N /
Ug
BloLr co 2 L.
s le =512 U7 SN74247 mwmj
* lpown Qa2 “a ate
" T oAD aBl2 g =
15 A ac ] 2 c - 1
1 7 & 10
wl° ap SWH3 Py .
c BI/RBO e
° 5 : s
- s |oer ol
Hinh 6-10: Mach dem tir 00 den 99 dung 2 IC dem 74192 co thém nut start/stop.
6.4.5. Thiet ké mach dém lén tir 00 dén 99 ¢6 m¢t phim UP/DN:
L com
- SWHLS i
[ {1 |uto
i Ny A
74192N ) 2o o]
_7_43? 12 2 *or ToHz2 T
L=l s 5 lup Srehcl 741 S247N
1\1 F O a’.:lOON 4 DOWMN QA 3 7 A a 12
:I ) 2 1 == 2 1 12
L2k T aolf 2 = LOAD QB - S B b "
wl > a acl® c c
+e apt LBy e
. SVVEHL1 e ""‘HLB 4 \SIRBG el2
=Uu Hi-- |>i|:| 2 LT f15
swW ' [C]- 5 |zmr gk
L — 1 SW-HL4
' _ Com
741921 i
SW-HL2 14 — iz L4 Jus
CLR Co |-
H—~_, L5 e g5 74LS247N [casw wchl
L 2 DOWN oA Tia ay
"L GAD el:1 S o b2
A aclt 2lc e
1 7 [:] 10
1o l® ap SWHLS .2 dr
+2e BI/RBO e
e | _““‘-H.._\_. 3T o 15
(L] 5 l=Er g 14

Hinh 6-10: Mach dém tir 00 dén 99 ding 2 IC dém 74192 c6 thém niit UP/DN.
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Bai 7: MACH DON KENH - MULTIPLEXER

7.1. Muc dich yéu ciu:
- Khdo sat IC 74LS151.
- Thiet ké cac mach dung IC 74LS151.

7.2. Dung cu hoc tap: . ‘
- B6 thi nghiém vi mach, dong ho do DVM, dao dong ky.
- Vi mach 74LS va cac IC da khao sat.

7.3. Cac buédc thue tap:
7.3.1. Khao sat IC 74L.S151:

N : \_/ |
D3 Q! l6f1vee MpE— ] vec
D2 ]2 15[ D4 st | 2.2 Dz D 5] 4
Inpuls . —
DlES — 14pJDs . 1E 2 o 35 | Data
pod4 = 13pD6 o [4] Do Ds ) 6 [inpuis
YEq - I2:|D7 OuWut!{Y E u p EI?
“f E 6 ll jA W :El“-““‘_‘qlm w A ZI A
S I: 7 10 :] B Strobe E—GS A B EI = :_g:j:d
GND |8 | E— -y
GND 8 9[1C L o] ¢ .

Truth Table

Inputs OQutputs
Select Strobe
Y w

c B A s
X X X H L H
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

H = HIGH Level

L = LOW Level

X =Don't Care

DO, D1...D7 = the level of the respective D input

Hinh 7.1: So d6 chén, so do logic, bang trang thai IC 74LS151.
|
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7.3.2. Kiém tra IC 74LS151:

H
SW-HL12
L}
SW-HL1
[T}
U1 74151 LED1
SW-HL2 -_\.— = s
4 1o w8 S
SW-HL3
[C}- D1
2 D2 p—
sw-HL4-_\—\_
[T} o3
H 51pa
SW-HL5 -_/\._l "
- D5
13|
SW-HLG L= 2|
H
SW-HL7

«

«

(%))
s
HEE

SW-HL9

f@

SW-HL10

i

SW-HL11

F

Hinh 7-2: Mach kiém tra hoat dong cua IC 74LS151.
7.3.3. Mach chon lan lwot tirng kénh diéu khién chon bang Swich:

LEDS LED7 LED6 LED5 LED4 LED3 LED2 LED1

YATAYAY AVATAY AV

U2 74151
U1 4017 s
CK BICPT Qo ¢ =20,
Hlcro Q1 3 b1
BIMR Q214 i
- Q3P o3
. Q4 10 15 D4
Q51 Yips
Qs> Bipg
a7pd 2107
asp’ A
Q! 0o
m_ﬂ SW-HL1 a 9
SW-HL2
[T
SW-HL3
=
SW-HL4
=

Hinh 7-3: Mach chon lan luwot tueng kénh bc%ng Swich.
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7.3.4. Mach chon lan lugt tirng kénh diéu khién chon bang contact:
LEDS LED7 LEDE LEDS LED4 LED3 LEDZ2 LEM

A hAidr Ardrkr a7 [ i

4017 7 G v 5
CK 2ERT Qo2 d oo Wi s
™ cPo foR] ® 11
B IR Qo 202
= a3t~ b3
Q42 2 4
Qs *1ps
Qs> 2106
foy B 2 o7
Qs _B 11 A
Q9 _11 10 B
asa” ° |-
74L593N LED10
SW-HL1 14 CKA QA 12 \‘i‘
' 1 CKB QB ] LEDAA
21Ro(1) acpt =
M2 lrog) app LEDI2
i

Hinh 7-3: Mach chon lan luot tung kénh bdng contact.

7.3.5. Mach kiém tra:
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;

SW-HL5
(L}
H
SW-HL6
(L}
H
SW-HL7
(L}
SW-HL8 74151
“ e v|5
SW-HL9 4 1bo wk®
= 3
D1
H
SW-HL10 . ~ 2 oo
1 (s
SW-HL11 51p4
(L} 171 i
SW-HL12 83106
‘ | 12
R D7
§ 1],
L "
B S1°
[L}- —|C
c
[T} — 7432N LED1
3
D \/ 74151 Z:D E
Tl 7414 SN
SW-HL13 h 15 VK =
[C}- % 1po w2
H
SW-HL14 311
2 b2
[H] | ;
SW-HL15 I ” gi
SW-HL16 ._\ “1ps
[L}- 13
D6
SW-HL17 2107
[L}- 1],
H
SW-HL18 H Oip
[L}- Lo |
SW-HL19 T
SW-HL20
(L}

Hinh 7-4: Mach dung 2 IC 74LS151.
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Bai 8: MACH PEM - MACH GIAI MA

8.1. Muc dich yéu ciu:

- Khao sat cac vi mach dém 4040, 4020.

- Khao sat cac vi mach giai ma 74138.

- Thiét ké cac mach g dung IC 4040, 4020.

8.2. Dung cu hoc tap: . ‘
- B0 thi nghi€ém vi mach, dong ho do VOM, dao dong ky.
- Vi mach 4040, 4020, 74138 va cac IC da khao sat.

8.3. Cac buéc thye hanh:
8.3.1. Khdo sat IC dém 4040:

G12[+4DEHE]|I|:| U E'*at””‘w 4040 f §
(L] |
Q6 (:64) | 2 Emuégﬂ,ﬁ] s O 00 0B 8 x & O
L R R e N Rl R S ]

Q5 (+32) [3 E] Q10 (+1024) J

a7 (=128) [4 EDEI{eEEE:I | R
4040 ) oz o
Q4 (+16) E EQEHEFEII B |7 D5 05 07 04 03 02

Q3 (+8) E E reset

Q2 :4) [7 10) dock LH2HeHeRs Hefj7He
|: :I 2 06 O OF 04 03 02

ov [8] 9] Q1 (+2) 4040

=9
fw ]
—
L=
o
[==]
=)

Clock Reset Qutput State
0 No Change
N\ 0 Advance to next state
X I All Output are low

Hinh 8-1: So do chén, so dé logic, bang trang thdi IC 4040.

8.3.2. Kiém tra IC dém 4040:
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ahmwmmtm

CK 14040 L ED1
10 | ==
[cnnr——— » CP Qo0 LED?
SW-HL1 MR Q1
[Hf- Q2 LED3
T
Qs LED4
Q4
Q5 LED5
Q6 LEDG
Q7
Q8|2 LED7
Q9 14
" LEDS
Q10
Q11| LED9
LED10
LED11
LED12
<

Hinh 8-2: So d6 mach kiém tra hoat dong cua IC dém.

8.3.3. Mach dém mod 16 sir dung IC dém 4040:

oK 14040 LD
ﬁ Qo LED2
"IMR Q1
Q2 LED3
3
24 LED4
Q5 LED5
Q6 LED6
Q7
Q82 LED7
Q9 14
orols LEDS
Q1 LED9
LED10
LED11
LED12
SN

ahwwmato

Hinh 8-3: So d6 mach dém mod 16.
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8.3.4. Mach dém mod ... sir dung IC dém 4040:

CK 14040 N LED1
10 | == 9
IH!IHF__:T'CP Qo ; LED2
MR Q1
Q28 LED3
5
3
A 3 LED4
Q4
Q512 LED5
4
gs " LED6
Q82 LED7
14
Qo LEDS
Q10
a1 LED9
LED10
LED11
) LED12
3 ] %
74SON o

Hinh 8-4: Mach dém mod...

z

8.3.5. Mach chia tin sé sit dung IC 4040 c6 thé diéu khién bing 1 phim nhén
thuwong ho:

LEDS

oK 14040

Eg—Yer Qo

—EMR Q1
Qz

= <
Im|m

Nk

o e | fe [ e

b
[

[x]
=

o
co
=
=
=

o
-]

Q10
Q11

741 S93N

Heka QA
CKB aB2

2 N
RO(1) ac
'leRO(:z) app

Hinh 8-5: So do chia tan so co lua chon tan so.
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8.5. Khio sat IC giai ma 74138:

Data Qutputs
adi ispvee | g A s e
i N o L1
C E 3 ﬁ. 14 j Yl Yo w1 T2 LE] Y4 Y5
G:h\ I: 4 r:_!'_ 13 3 Y2 A ECELab.com vl
G2B 5 120Y3
] Gi X7
G1 6 1 y4
Y707 10 Y5
GND 8 9P Y6 i EpEu pER KN EE g Ay KN
SELECT ENABLE
Ngo vao Ngb ra
Ei |[Ex |E3 | Ao | A1 | A2 ] O0 [01][02]03[04]|05]| 06|07
1 | X | X | X | X | X 1 1 1 1 1 1 1 1
X1 | X]X]|X]| X 1 1 1 1 1 1 1 1
X | X0 X]|X| X 1 1 1 1 1 1 1 1
O|O0|1]0]O 0 0 1 1 1 1 1 1 1
0] 0 {1 1 |0 0 1 0] 1 1 1 1 1 1
O] 011101 0 1 1 | 0] 1 1 1 1 1
0] 0 {1 1 1 0 1 1 1 |0 |1 1 1 1
0O10[ 11010 1 1 1 1 1 |0 |1 1 1
0] 0] 1 1 |0 1 1 1 1 1 1 |0 |1 1
O] 011101 1 1 1 1 1 1 1 |0 |1
0071 1 1 1 1 1 1 1 1 1 110

Hinh 8-9: So do chan, so do logic, bang trang thdi IC 74LS138.

8.5.1. Kiém tra hoat dong ciia IC giai mi 74LS138:

SW-HL1

SW-HL2

SW-HL3

SW-HL4

SW-HLS

SW-HLS

%:\\‘— 74L5138N
A

[C}- s
C

[T} & 161 Y3
5on

[T >{G28

O]

[Tl

P

Y0
vi el

H'LEDG
Y2

ﬁﬁ LED2

e l

ﬂ—‘ LED4

4L
e L el diens
Y5

ﬁ_‘ LED6

7
Y7 4% LEDY
L e

Hinh 8-10:Mach kiém tra IC 74LS138.
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8.5.2. Mach cho phép 4 xung CK sir dung I1C 4040, IC 74L.S138.

4>|— LED1
oK 14040 741 S138N
[ —2 1P K an o] P2
11 7 2 14
MR ol B Y1 ﬁ_‘ LED3
SW—HL1 Qz 6§ 3 Y2 4’13
g U:5V (i 12 LED4
[} Q32 |||+—4£1 Y3 —lﬂ il
Q4 G2A Y4 LEDS
2 5 = 10
Qs - G2B Y5 m ﬁ LEDG
as - Y6
Qr? Y7 M LED7
12
e P _I—ﬂ_‘ LEDS
ol A o
Qio -
Qi1

Hinh 8-11: Mach cho phép 4 xung.

8.5.3. Thiét ké mach giii ma ma médi led tit trong vong 8 xung CK:

CK

SW-HL1

8.5.4. Thiét ké mach g

4>|— LED1
14040 74LS138N
— 4% LED2
3 (o] 53 Ua yo 2 f
MR Q< 218 v P4 ﬁ_‘ LED3
2t u=sv Yo Y2 e | ﬁ EDa
Q? [I—e: y3 2
3 ty = 11
Qa3 GoA Y4 —ﬂ_‘ LEDS
2 5 = 10
Q5 - G2B Y5 1 ﬁ LEDS
Qs = Y6
ar B Y7 M LED?
12
22 1 —I—ﬂ_‘ LEDS
P T
atofs £
Q1 '

e

idi ma ma mdi led tit trong vong 128 xung CK:

Hinh 8-12: Mach cho phép...xung

K 14040
[ o
iR

4» LED1
74L.5138N
4% LED2
Qo2 Ua yo 2 f
7 2 14
Qi ] Y1 ﬁ_‘ LED3
Q28 u=sv He Y2 = | ﬁ s
(o%] % I y3 2
3 4= 11
Q4P G2A Y4 —ﬂ_‘ LED5
2 5 1= 10
Qs - G2B Y5 m ﬁ LED6
Qs - Y6
arp? Y7 M LED?
12
23 " _I—ﬁ_‘ LEDS
P R
Qiofs L
Qi1

Hinh 8-13: Mach cho phép xung...
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8.5.5. Thiét ké mach giai ma ma médi led tit trong vong 256 xung CK:

— P} LED
CK 14040 74L5138N
[rr—2{cr aof? i e B
Tur at < i v ﬁ_‘ LED3
oyl i u=sv  Hc Y2 o |
(A} 5 5 12 LED4
SW-HL1 a3 |||+—G'| Y3
Q42 £ 1G2A Y4 ﬁ—ﬂ_‘ LEDS
2 5 |= 10
Qs - G2B Y5 m ﬂ LEDG
Q6 - Y6
Q7 2 Y7 M LED7
12
23 T _I—ﬂ_‘ LED8
P i
Qof® L
Qi1 |

Hinh 8-14: Mach cho phép...xung.

8.5.6. Mach gidi ma 4 dwong sang 16 duwong dung 2 I1C 74L.S138.

CK 14040 74S138N
o —%cp Qo> LA
11 7 2
MR Q1 B
H— 6 3
SW-HL Q2 =y c
A5 = 6
3 4“}791
Q4 G2A
2 5| =
Q5 G2B
4
Q6/— —
art®®
Q82
a9
Q10
Qi1
74LS138N
A
B
c

G1
G2A
G2B

|
‘cn-bmmr\)_\

Hinh 8-15: Mach giai ma 4 duwong sang 16 duwong dung 2 IC 74LS138.

8.6.1. Khao sat IC giai ma IC 74LS139N.
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ENABLE  SELECT DATA QUTPUTS
\-/ VEC 206 2B 20 271 2Y2
1G 11 16 ] VCC 16 15 14 13 12 I 10 9
ate 1spG ! 14
B3 - 140 2A G B ¥0 1 ﬂn
1Yo E ! g 3 :] 2B ECELab.com
1Y14s 123 2Y0
1y20e6 g2yl i A YO ¥l v2  y3
1Y3 47 100 2Y2 T T T T
GND O8 9] 2Y3 1 2 3 4 s & 7 8
1G 1A 1B 1¥0 11 1¥2 1y GND
S EeeeeT DATA OUTPUTS
Bang trang thai:
INPUTS OUTPUTS
E A0 Al Qo0 Q1 Q2 Q3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

Hinh 8-16: So do chan, so dé logic, bang trang thdi IC 74LS139.

8.6.2. Kiém tra hoat dong IC giai ma IC 74LS139:

SW-HL1 %__“\ [4LST39N LED
- 2
I—‘IA Y0
LED2
SW-HL2 %__5\,7315 1Y1
8 frey 1¥2 LED3
SWLHL3 E_\—I_MQA 1Y3
[C}- 13 LED4
2B 2Y0
Ll prey 2Y 1
1 2Y2
2Y3
74LS139N
21 Yo
- +11B Y112
] 1].= [ 5
SW-HL4 o » 15 1Y2 : | EDe
2A 1¥3
SW-HL5 %‘\7‘325 2Y0 LED6
: Ll prey 2Y 1 D7
SW-HLG %_"\_I_ 2Y2
Y3 LEDS
-

Hinh 8-17: kiém tra IC gidi ma 74LS139.
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8.6.3. Mach giai ma 3 dwong sang 8 duwdong sir dung 1C 74L.S139:

CK 14040 7415139
[T —t s =) Qo> Z 1A 1Y0
MR Q1 - 3 118 1¥1
VL Q22 e 1y2
T O Q3p® loa 1Y3
Q4 13108 2Y0
asH? L 151G 2Y 1
4 —
a6l ;;7414 - 2Y2
a7l? o 2Y3
Qs l?
14
09—15 74L5139
Qo
o111 2 1A 1rop?
3 118 11
1 = [+
16 12
. LEDS
1v3
131o8 2Y0 LEDG
15 A=~
2G 2Y 1
LED7
2Y2
2Y3 LED8
s

Hinh 8-18: Mach giai ma 3 dwong sang 8 duwong sw dung IC 74LS139.
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8.6.4. Mach gidi ma 4 duwong sang 16 duong
|

G2B

CK 14040 74LS138N
[ f——%cp Qof? . LA
VR Q1L 21
SW-HL1 Q) 8 3¢
[H- Qgs—‘ U1;5\(‘|}+7GG1
Qa3 4 1GoA
Q52 5 G2
Qs -
a7
Qs ?
Qo 14
Q1018 1
a1 -
7418138
,—LA
218
3¢
6161
4 1GoA
628
1 -
=
; 7414
2
LED17
7418138
: LED18
A
21 LED19
3¢
UZ:Ei 6 LED20
[ G1
e
G2A LED21
5
G2B LED22
o LED23
LED24
-
7418138
LA
21
3¢
6 61
4 1Goa
I
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Hinh 8-19: Mach giai ma 4 dwong sang 16 dwong sur dung 2 1C 74LS138.
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CK 14040 74S138N
G 1cp Qo2 )N
VR Q1L 21
SW-HL1 o 3
[H— Qsl® U1ﬂ\ﬂ|}—ae1
Qa2 " 4 [Gon
Q52 5 1G2B
QG*4 e
a7 ?
Qs 1?
Qo
Q1018
a1
7415138
LA
218
U2=5V c
_—|‘|}+,6G1
7415139 : G2A
2 1A 1vo 4 628
318 1v1 -2 -
14 1y2 -8
KIPYN 13 L
1308 2vo 12
15156 2y A1
L 2v2 10
oy3 9 7415138
LA
218
Slc
Usﬂm%m
4 1Gon
ﬁezs
745138
A
218
3¢
U4=5v
I8 61
‘ }iGZA
5 |G2B

Hinh 8-20: Mach giai ma 4 dwong sang 16 duong sw dung 2 IC 74LS138.
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Bai 9: MACH TAO DAO PONG — MACH DON ON

9.1. Muc dich yéu cau:
Khao sat cac mach dao dong, mach tao xung don 6n dung vi mach 555 va céc vi
mach so.

9.2. Dung cu hoc tap: . .
- B0 thi nghiém vi mach, dong h6 do DVM, dao dong ky.
- Céac vimach 74121,74122,74123,74221,74222 va cac IC da khao sat.

9.3. Khao sat IC 74122 — 74123:
9.3.1: IC 74122
So @6 chan:

Red
W, = - R
arei " pvec SnininSnininin
A20]>2 130 CEXT/REXT l T A
BILy3 & 12pNC
B24 & 11QPJCEXT o
CLR[]5 10| NC =
Qe 9[J RINT CyR
GND 7 spbho - IE“I“"'
1 2 3 4 = 1] T
A A2 B B2 CLR a GHND
Béng trang thai:
INPUTS OUTPUTS
CLEAR Al A2 B1 B2 Q 6
L X X X X L H
X H H X X L T
X X X L X L H
X X X X L L H
H L X T H T -
H L X H T 1L 1
H X L t H = -
H X L H T I 1
H H ! H H T -
H ' { H H T -
H ! H H H = S
t L X H H = -
t X L H H = g

Hinh 9-1: So do chan, so dé logic, bang trang thai IC 74122.
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9.3.2‘. IC 74123
So d6 chan

N
1A]! 160 vce
IB[]2 IS0 CEXT/IREXT
ICLRO]3 .~ 140 1CEXT
Q4 E 1310 1Q
200s © 12p20
2CEXT[]6 11 [J2CLR
2REXT/CEXT 7 10[J 2B
GND 8 9 24
Béng trang thai;
INPUTS OUTPUTS
CLEAR A B Q Q
L X X L H
X H X L H
X X L L H
H L T I r
H + H T -
T L H I 1r

Hinh 9-2: So' do chdn, so do logic, bang trang thdi IC 74123.

9.3.1. Kiém tra hoat dong ciia IC 74122:

9.3.2. Kiém tra hoat dong cia IC 74123:

9.4. Khao sat IC 555:
1
U GND — f— Ve
oV |10 8| +4.5t0 15V
7
rigger [2] 555 [7] discharge | ™eitt — oiananee
timer
output | 3 6 | threshold DUTPUT — - THRESHOLD
reset | 4 5 | control .
RESET —l 5 _ CONTROL

VOLTAGE

LM555 Timer

Hinh 9-6: So' do chan, so dé logic IC 555.
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9.4.1. Mach dao dong dung IC 555:

0—|

LED1

[®)
RESE® ouT
CONT
THRES

TRIG % DISC—
O]

IC 555

Hinh 9-7: Mach dao dong dung IC 555.

9.4.2. Mach dao dong cé thém mach diéu khién dung IC 555:

!

U2=5v £R1:10k

LED1

IC=47U IC 555

| @) |®)
RESE® out RESE® our
CONT JcoNT
THRESD R2=10k THRESD
TRIG Z DISC|— TRIG Z DISC
‘/! HED IC 555

Hinh 9-8: Mach dao dong c6 diéu khién ding IC 555,

9.4.3. Mach don 6n dung IC 555:

[®}
—|RESE® ouT

]

LED1

<CONT

THRES
[m)

IC 555

=z I
TRIG & DISC

=ul

Hinh 9-9: Mach don én ding IC 555.
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