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BAI THUC HANH SO 1

KHAO SAT CAC CONG LOGIC COBAN
KHAO SAT CAC FLIP FLOP — THIET KE MACH PEM

I/ Muc dich, yéu cau:

Trong phan thyc hanh nay, ching ta s& khio sdt cdc cdng logic co ban nhu
cong AND, NAND, OR, NOR, XOR.

Khéo sat tng dung cac flip flop JK, flip-flop D.

Gitp sinh vién hiéu dugc hoat dong cdc cong logic cd ban va thiét k& céc
mach t6 hop st dung cdc cdng logic cd ban nay.

Gitp sinh vién hi€u dugc hoat dong flip flop va thi€t k& cdc mach tuin tu
gdm c6 mach d€m, mach chdt va thanh ghi dich tir cdc flip flop.

II/ Linh kién sit dung:

St dung Kit thyc hanh s& 1: BASIC DIGITRAINER KIT-1

Khdi 2 INPUT AND GATE: IC 74LS02 gbm 4 cdng NOR 2 ngd vao.

Khoi INVERTER GATE: IC74LS06 gom 6 cong NOT.

Khdi 2 INPUT NAND GATE: IC 74LS00 gém 4 cdng NAND 2 ngd vio.

Khdoi 2 INPUT XOR GATE: IC 74L.S86 gdbm 4 c6ng XOR 2 ngd vao.

Khdi 2 INPUT OR GATE: IC 74L.S32 gdm 4 c6ng OR 2 ngd vao.

Khdi 2 INPUT NOR GATE: IC 74LS02 gom 4 c6ng NOR 2 ngd vao.

Khoi DUAL J-K FLIP-FLOP: IC 74LS112 gdém 2 JK-FF.

Khdi DUAL D FLIP-FLOP: IC 74LS74 gém 2 D-FF.

Kh&i BCD — 7 SEG LED DECODER: IC 4511 1a IC gidi mi led 7 doan

Cathode chung.

10.Kh6i BCD — 7 SEG LED DECODER: IC 74LS47 1a IC gi4i ma led 7
doan Anode chung.
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III/ KHAI QUAT NOI DUNG THUC HANH:

1.

2.

3.

Khdo sat cdac C(A)?ng logic: IC 74L.S02, IC 74L.S32, IC 74LS00, IC 74LS08, 1C
74L.S86, IC 74L.S04.

Céch bi€n ddi cdc cong:

2a. Dung cong NAND dé€ thuc hién cdc cdng logic khic

2b. Diing cong NOR dé thyc hién cdc cong logic khéc.

2c. Ki€m chitng Dinh luit Demorgan.

Thi&t k& mach t& hdp dung cic cong logic
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3a. Thi€t k€ mach thda bang trang thdi cho trude chi sit dung IC 74LS00.

3b. X4y dung bo so sdnh 2 s& nhi phan 1 bit tir cic cong logic.

3c. Thi€t k&€ mach phdt hién s6 BCD.

Thi€t k&€ cdc mach d€m bat ddng bo.

4a. Thyc hién mach d€m 1&én bt ddong bd 2 bit, M = 4, dung IC 74LS112.

4b. Thyc hién mach d€m xudng bt ddng bd 2 bit, M = 4, dung IC 74LS112.
4c. Thyc hién mach d€m bat dong bd 2 bit, M = 4, c¢6 ngd diéu khi€n d€m

1én/ d€m xudng.
5. Mach d€m Pdng bo:

5a. Mach d€m dong bo, d€m 5, d€m Ién.
5b. Thi€t k€& va 1dp mach d€m dong bo 3 bit.

VI/ PHAN THUC HANH:
1 Khao sit cac cong logic:

l.a IC 74L.S02:

Sinh vién thuc hién cdc thao tdc thuc hanh nhu sau:

Hai ngd vao clia 1 cong NOR dudc dua d&€n cong tic Switch.

Ngo ra dua dén led —display .

Piéu khién cic cong tic Switch d€ thay d6i cac mitc logic ngd vio.
Quan sat.

Ghi nhan két qué va viét bing hoat dong ctia cong NOR.

A B Y= A+B
Low Low
Low High
High Low
High High

Cho bi€t: Led sdng khi ngd ra Y & miic logic thip (Low) hay cao (High)?

Led tit khingd ra Y & mic logic thap (Low) hay cao (High)?
1.b. Khao sat IC 74LS32:
Hai ngd vao ctia 1 cdng OR dudc dua dé€n cong tic Switch.
Ngo ra dua dé€n led —display .
Diéu khién cdc cong tic Switch d€ thay ddi cdc mifc logic ngd vao.
Quan sat.
Ghi nhan k&t qua va vi€t bing hoat ddng cla cdng OR.
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A B Y= A+B
Low Low
Low High
High Low
High High

1.c. Khao siat IC 74L.S00:
- Haingd vao cta 1 cdng NAND dugc duwa dén cong tic Switch.
- Ngo ra dua dén led —display .
- Piéu khién cdc cong tic Switch d€ thay ddi cdc mic logic ngd vio.
- Quan sat.
- Ghinhan két qui va vi€t bing hoat dong clia cong NAND.

A B Y= AB
Low Low
Low High
High Low
High High

1.d. Khao sat IC 74LS08:
- Haingd vao ciia 1 cdng AND dudc dua d&€n cong tic Switch.
- Ngo ra dua dé€n led —display .
- Piéu khién cdc cong tic Switch d€ thay d6i cac mifc logic ngd vao.
- Quan sét.
- Ghi nhan k&t qua va vi€t bidng hoat dong cla cdng AND.

A B Y=AB
Low Low
Low High
High Low
High High

1.e. Khao sat IC 74L.S86:
- Haingd vao ciia 1 cng XOR dudc dwa d&n cong tic Switch.
- Ngo ra dua dén led —display .
- Diéu khién cdc cong tic Switch d€ thay ddi cdc mifc logic ngd vao.
- Quan sét.
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- Ghi nhan két qua va vi€t badng hoat dong cia cdng XOR.

A B Y=A®B
Low Low
Low High
High Low
High High

1.f. Khdo sat IC 74LS04:
- Ngo vao cda 1 cdng NOT dudc dua dén cong tic Switch.
- Ngo ra dua d€n led —display .

- Diéu khién cdc cong tic Switch d€ thay ddi cdc mifc logic ngd vao.

- Quan sat.

- Ghi nhan két qua va vi€t badng hoat dong cia cng NOT.

A

Y=A

Low

High

2. Céch bi&n ddi cdc cong:
TOm tat : Ditng cdng NAND dé thuc hién cdc cong logic khdc:

Hinh 1a

Hinh 1b

Hinh Ic

Hinh 1d

74L.S00

1 )

74LS00 74L.S00

—{ — —

741500

—t }'—| 741500
741500 )"

74LS00

—t }'—| 741500 741500
741500 J——+t )"

NOT

AND

OR

NOR

Trang 7



Dién tir 56 Tai ligu huwéng dén thue hanh

Tém tat: Ding céng NOR dé thuc hién cdc cong logic khdc:

74L.S02

Hinh 2a ED NOT

74L.S02 74L.S02

Hinh 2b :D [2 : NOR

74L.S02

Hinh 2¢ 241502 : AND
—

741L.S02

—{D 741502 741502
Hinh 2d NAND
741502 o

w1

Thye hanh: Lip mach thyc hién ham f(C,B,A) = Z
trudng hgp:
e Trudng hgp 1: Chi st dung cdng NAND (74L.S00)
e Trudng hgp 2: Chi sit dung cdng NOR (74LS02).
-Huéng dan: - Rit gon ham f.
- Dya vao phan 2a vé sd @& mach cho trudng hgp 1 va phan thuc
hanh 2b vé& sd @6 mach cho trudng hop 2.

(012,3,4) trong hai

CBA

Mach dung céng NAND Mach dung c6ng NOR
C T T T C T T T T T
| | | |
A—1 | A—] |
| | | |
| | | |
| : | :
B — o B I |
l | l |
| : | :
| |
C i C I :
|
|

—_—_————- - e —_——— a1 —_—_—————eeeee e e —

- Lip mach. Ngd vao C,B,A dudc diéu khi€n bdi 3 cong tic Switch,
Ngo ra f duwa d€n Led — display.
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- Thay ddi trang thdi 3 ngd viao C,B,A (000 dén 111) va quan sdt
ngd ra LED d€ hoan thanh bing hoat dong.

Ngé vao Ngd ra ftrong Ngb ra ftrong
trudng hdp 1 trudng hdp 2
C B A F F
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Nhan xét: K&t qua thyc hién dugc trong 2 trudng hgp trén.

3. Thi€t k& mach té hgp dung cic cong logic.
3.a Sit dung IC 7400 thiét ké mach thda bdng trang thdi sau:

Input Output
A B C Y
Low Low Low Low
Low Low High Low
Low High Low Low
Low High | High Low
High Low Low Low
High Low High Low
High High Low Low
High High | High High

Yéu ciu: - Cho biét bi€u thifc ridt gonngd ra Y = ? f(A,B,C)
- Hay xay dung sd d6 thuc hién mach thda bang trang thdi trén.
Huéng din: - Lip mach. Ngé vao C,B,A dudc diéu khi€n bsi 3 cong tic Switch.
- Ngo ra Y dugc duwa dén Led- display.
- Thay d6i trang thdi 3 ngd vao va quan sit ngd ra.
- Nhan xét k&t qud thuc hanh so vdi bdng trang thdi.
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3.b Xay dung bj so sanh 2 s6 nhi phén 1 bit tit cdc cong logic.
Bédng trang thai ctia bd so sanh dugc cho nhu sau:

Input Output
A B A=B | A<B | A>B
0 0 1 0 0
0 1 0 1 0
1 0 0 0 1
1 1 1 0 0

Ngdra (A=B)=A®B=AB+AB
Ngora (A<B)=AB
Ngdra (A>B)=AB
Yéu cau:- Hay x4y dung bd so sianh 1 bit (gdm 2 ngd vao, 3 ngd ra) nhu trén.
Huéng din: - Vé so do thuc hién mach.
- Lip mach.
- Bangod ra cia bd so sanh dugc dua ra Led- display.
- Hai ngd vao dudc thay ddi mic logic bing cong tic Switch.
- Nhan xét két qua thuc hanh dat dugc.
3.c Thi€t k&€ mach phat hién s6 BCD :
Huéng din: - Mach phat hién s6 BCD gom 4 ngd vao 1a DCBA va 1 ngora Y.
- Ngo ra Y ¢ mutc logic cao khi ngé vao la sO BCD(0000 dén
1001). Ng6 ra Y ¢ muirc thap khi ngd vao khong la s6 BCD (1010
dén 1111).
- Y&u cau bi€u thirc ngd ra dugc rat gon.
- V& so dd thuc hién vao bai bdo cdo.
- Lip mach.
- NgoraY dugc dua ra LED-DIPPAY.
- Cécngd vao DCBA dua dén khoi cong tic Switch.
- Kiém tra mach di 14p biing cdch thay ddi mifc logic cdc ngd vao
DCBA (0000 dén 1111)
- Nhan xét két qua thuc hanh dat dugc.
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4. Thiét k& cac mach d€m bat ddng bo.
4a. Thuc hién mach dém lén bdt dong bo 2 bit, M =4, dung I1C 74LS112.
- Sd dd thuc hién.

LED LED

swi [_> i
4

. 1
H.gQ i
High D 3 3 PR 0 5 11 PR 9

T
Clock [__>—2L0bcik Bop ek
12

High >21¢ CtontE—ao k CtonH—o
Hig
sw2 [_> ! !
74LS112 7415112

-Lip mach nhu trén. Xung CLOCK 13y 1 Hz (hoac diéu khién bang tay)
-Piéu khién cdc ngd PR (SW1) va ngd CL (SW2) d€ mach hoat dong.
-Quan st k&t qua.

PR CL Nhan xét
1 1
0 1
1 0
0 0

4b. Thiét k& va lip mot mach d€m xudng bat dong bo 2 bit, M = 4, dung
IC 74LS112.
- S¢ dod thyc hién.

LED LED
swi > 4 1

4l Higrq_ 1i
High [>—31; PR 0 5 3 PR g 9
clock __—>—2opcik '—0 CLK
Hgh >—21k Clon|e « Lol

=
sw2 > - Mg .

74LS112 74LS112
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-L&p mach nhu trén. Xung CLOCK lay 1 Hz.
- Piéu khién cdc ngd PR (SW1) va ngd CL (SW2) dé€ mach hoat dong.

- Quan st k&t qua. Nhan xét.

5b. Thiét ké'va ldp mach dém dong bo 2 bit theo do hinh trang thdi sau

e ﬂ

Trinh bay sd d6 mach st dung JK_FF hodc D_FF:

J2=K2 =.......; hoac

Lip mach va quan sat k&t qua.

skt skok sk ok skok ko
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