TROONG NAI HOC SO PHAM KY THUAT
KHOA NIEN TO

TAI LIEU THOC HANH

44 TﬁULI'&)

Noi dung:
HOONG DAN SO DUNG BO THI NGHIEM KY THUAT SO.
CAC BAI THI NGHIEM KY THUAT SO.
CAC MACH ONG DUNG.
CO HIEU CHENH VA BO SUNG.

NGUYEN NINH PHU




Troong Nai Hoc S6 Pham Ky Thuat Khoa Nien Nien T6

Bai so I
HOONG DAN SO DUNG BO THi NGHIEM VI MACH

l. Khao sat boi thi nghiem vi mach:

S0 fio bo malch thi nghiem so nhd hinh 1-1.

WP

Hinh 1-1. Bol thi nghiem vi maich.
Trong s6 fiol Bo thi nhgiem vi mach gom co cac khoi nhoé sau:
- Khoi hien tho 16 led fion.
- Khoi switch ON-OFF.
- Khoi Reset High va Reset Low.
- Khoi hien tho 4 led 7 fioan.
- Khoi dao fiong tao xung vuong — xung fibn on (mono).
- Khoi bien tré va Tui thaich anh (crystal).
- Khoi bo nh6 EEPROM va RAM.
- Khoi ADC 0809.
- Khoi DAC 0808
- Khoi thu phat xung hong ngoai.

1. Khao sat tong khoi:

Trong phan nay trinh bay s6 fio nguyen ly — chdc nang tong khoi va cach kiem tra mach cho téng
khoi.
1. Khoi switch ON-OFF:
- Co 16 switch ON-OFF co chéc nang tao ra méc logic 0 va 1 fie thdc hien cac thi nghiem so.

- S6 fio nguyen ly cua 1 Switch nho hinh 1-2:
Tren bo thi nghiem co 2 switch mau fio (moi cai co 8 Switch) hoac 16 switch gat rdi. 16 ngo ra
fiddic noi 16 cot cua testboard co ten to SWO fien SW15 xem tren bo thi nghiem.
Khi Switch 6 vo tri:
o ON tdc ngan mach ngo ra nen ngo ra 6 moc logic 0.
o OFF toc téc hd mach thi ngo'ra 6 mdc logic 1.

Thoc hanh ky thuat so. 1
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Chuy: khoi Switch la khoi tao tin hieu nen khong fiédc noi cac ngo ra nay vdi nguon 5V hay 0V.

Cach thoc kiem tra: dung 1 s6i day fiien noi 1 fiau vOi 1 ngo vao cua led fién, fiau con lai noi voi
SWO roi thay fioi vo tri ON — OFF se thay led sang va tat té6ng 6ng véi 2 moc logic 1 va 0.

TdONg to kiem tra cac SW con lai.

Hinh 1-2. S6 fio nguyen ly, vi tri cua 16 SWITCH va ten cac chot cam.

2. Khoi hien tho LED fién:
- Dung fie hien tho.
- Trong khoi hien tho led ibn gom co 16 led fidn va moi led coi s6 fio nguyen ly nhd hinh 1-3:
Trong so fio nay led fidoc khuech fai bang IC fiem 74245 va fia co fiien trd han dong. Ngo vao
neu noi moc logic 0 [0V] thi led tat, neu noi voi mdc logic 1 thi led sang.
16 led fidon fi6dc ket noi voi 16 cot cua testboard co ten t6 LEDO fien LED15 nh6 hinh bo thi
nghiem.
e Chuy: khoi hien tho led fidn lar khoi nhan tin hieu [khoi vao].
e Cach kiem tra: dung 1 sdi day noi mot fiau day voi nguon 5V fiau con lai noi vo tri cot LEDO
cua testboard thi Led0 se sang, t6éng td cho cac led fidn con lai cho fien led 15 thi déng lai.

2 Thoc hanh ky thuat so.
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Hinh 1-3. S6 Ao nguyen ly, vi tri 16 led va ten cac chot cam.
3. Khoi hien tho Led 7 fioan:
Trong khoi nay co 4 led 7 fioan fid6c fianh theo so thd toi led7_1 fien led7_4 td phai sang trai.
S6 fio ket noi cac led nho hinh 1-4:
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Hinh 1-4. S6 fio nguyen ly, vi tri 4led 7 filoan va ten cac chot cam.

Led7_1 la loai kathode chung: chan kathode fia noi vbi 0V, cac chan con lai thi noi vdi cac cot cua

testboard cotenla G, F, E, D, C, B, A.
Led7_2 la loai Anode chung: chan Anode fia noi vdi nguon +5V, cac chan con lai thi noi voi cac

cot cua testboardcotenla G, F, E, D, C, B, A.

Led7_3 la loai anode chung: chan kathode fia noi voi 0V, cac ngo vao cua led nay fia noi voi cac
ngo ra cua IC giai ma 74247, 4 ngo vao dang so nho phan hoac BCD noi v0i cac cot cua testboard co ten
la QB3;QB,QB; QB,.

Led7_4 la loai anode chung: chan anode fia noi vdi +5V, cac ngo vao cua led nay fia noi voi cac
ngo ra cua IC giai ma 74247. 4 ngo vao dang so nho phan hoac BCD nai vdi cac cot cua testboard co ten
la QAsQAQAIQA,.

Cach kiem tra cac led 7 fioan:

Led7_1 [kathode chung]: dung 1 sbi day fiien: 1 fiau noi voi +5V, fiau con lai noi lan 166t cac cot
cua testboard co ten la G, F, E, D, C, B, A thi cac fioan tédng 6ng se sang.

Led7_2 [anode chung] dung 1 s6i day fiien: 1 fiau noi vOi 0V, fiau con lai noi lan 166t voi cac cot

cua testboard co ten la G F E, D, C, B, A thicac fioan todng 6ng se sang.

Led7_3 [giai ma anode chung]: dung 4 soi day fiien noi 4 SWITCH gom: SW1, SW2, SW3, SW4
vOi 4 ngol vao [QB3;QB,QB; QBy] va chuyen fioi vi tri 4 SW tao ra cac trang thai t6:0000 fien 1001 thi led
se sang td so 0 fien so 9.

Led7_4 [giai ma anode chung]: dung 4 soi day fiien noi 4 SWITCH gom: SW1, SW2, SW3, SW4
vOi 4 ngo vao [QAz;QA,QA;QA,] va chuyen fioi vo tri 4 SW tao ra cac trang thai t6 0000 fien 1001 thi led
se sang to so 0 fien so 9.

4. Khoi dao fiong tao xung vuoing va xung fién on:

4 Thoc hanh ky thuat so.
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S0 Aol vo tri mach dao fiong va tao xung fién on dung vi fiieu khien nho6 hinh 1-5:
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Hinh 1-5. Mach dao fong.

Trong s6 fio bo tri co cac ngo' ra cung cap xung CLK1, CLK2, CLK3 vdi cac cap tan so khac
nhau. Ngo ra cung cap xung MONO1 va xung MONO2. Nen fio chop tat theo xung CLK. Nen xanh chz
sang khi nhan xung MONO1 hoac MONO2. Hai nut nhan fie tao ra xung la MONO1 va MONO2.

Switch mau fio co 4 sw nho taio ra 16 trang thai khac nhau fie thay fioi tan so: 16 cap khac nhau.
Chu y khi thay fioi len tan soi cao thi led sang luon.

5. Khoi Reset High val Reset Low — tu thaich anh:

Thoc hanh ky thuat so. 5
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Trong bo thi nghiem co 2 mach Reset High va Reset Low co s6 fio: nguyen ly nhé hinh 1-6:
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Hinh 1-6. Malch reset L va reset H.

Reset High: binh thédng thi ngo ra sel 6 méc Low khi nhan nut thi ngo ra se len méc High va
buong phim thi ngo ra ve lai méc Low.

Reset Low: binh thoéng thi ngo ra sel 6 mdc High khi nhan nut thi ngol ra se' xuong méc Low va
buong phim thi ngo ra ve lai moc High.

Hai ngo ra cua Reset fiddc noi voi chot cam xem tren hinh 1-6.

Tao xung clock tan soi cao: trong mach sé dung dao fiong dung cong NOT 74HC14 tao ra xung
tan soicao co ten la CLK_H fie cung cap cho cac dng dung tan so cao va cung cap cho mach chuyen fioi
ADC 0809.

Trong bo mach thi nghiem co 1 tu thach vdi 2 chan co ten XTALL va X XTAL2 — xem hinh 1-6.

6. Khoi nguon:
Co 2 chan nguon Vcce va GND fiédc noi voi 2 cot cua testboard dung fie cap nguon cho IC thoc
hien cac thi nghiem — xem hinh 1-6.
Cach kiem tra: dung fiong ho fio DVM co tren boi thi nghiem fio cac fiien ap tai cac vo tri tren.
Khi s6 dung nguon cung cap phai can than.
Cac khoi con lai fidéic gidi thieu & cac phan thi nghiem co lien quan.

6 Thoc hanh ky thuat so.
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Bai so 2 KHAO SAT CONG LOGIC NAND, OR, NOT, AND, EX - OR

A. Muc fich yeu cau:

1. Khao sat cac cong Logic cb ban: lam guen véi cac vi mach cong logic, cach tra céu sé fio chan,
fioc bang trang thai, cach kiem tra cac cong logic, ve fiac tuyen truyen fiat, xac fionh day fiien
ap cua cac mdc logic cua cac cong logic thuoc ho TTL va CMOS.

2. Thiet kel cac mach éng dung dung cac cong Logic.

B. Dung cu thdc tap:

1. Bo thi nghiem vi mach, fiong ho fio DVM, dao fiong ky! 2 tia.
2. Vimach 7400, 7404, 7408, 7414, 7410, 7432, 7486.

C. Cau hoi chuan bi trodc khi thdc hanh:

1. Hay cho biet ki hieu — ph6dng trinh — bang trang thai cua cong NAND ?

2. Hay cho biet ki hieu — phédng trinh — bang trang thai cua cong NOT ?

3. Hay cho biet ki hieu — phddng trinh — bang trang thai cua cong AND ?

4. Hay cho biet ki hieu — phd6ng trinh — bang trang thai cua cong OR ?

5. Hay cho biet ki hieu — phé6ng trinh — bang trang thai cua cong NOR ?

6. Hay cho biet ki hieu — phédng trinh — bang trang thai cua cong EX-OR ?

7. Hay cho biet ki hieu — ph66ng trinh — bang trang thai cua cong EX-NOR?

Thoc hanh ky thuat so. 7
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D. Cac b66c thdic tap:

1. Khao sat cong NAND — IC 74L.S00:

a. Khao sat datasheet cua IC cong NAND 7400:
¢ Hay tra cou datasheet fie biet Aay fiu s6 fio chan, bang trang thai, chéc nang va cac thong so
cua IC, sau fiay la tom tat s6 fioi chan, s6 fio logic va bang trang thai cua IC nho hinh 2-1:

1

1A ——— ) 3
2 1Y

1B ———
1all1 7 sl vee w4 6
1B[]? 13]] 4B 8 § ):” 2y FUNCTION TABLE
1Y [ 3 12] 44 9 (each gate)
2A [] 4 1]l 4y . (. INPUTS | OUTPUT
2B [1 5 10[] 3B B ——— A B Y
2y [l 6 ol] 3A " 12 H H L

GND [] 7 al] 3y 1 h—— & - X )
g — | X L H

Hinh 2-1. S6 fio chan va sb foi logic cua IC cong NAND 74LS00.

¢ Hay cho biet cac thong tin:

IC 7400 co bao nhieu cong:

Chan cap nguon la chan so may:

b. Kiem tra 1C cong NAND 7400:
Ket noi nguon +5V cho chan 14 var GND cho chan so 7 cua IC 74LS00.

Ket noi cac ngoi ra cua Switch fien cac ngo vao cua 4 cong NAND cua IC 74LS00.

Ket noi cac ngoira cua 4 cong NAND fien cac led nhé hinh 2-2.

LED1 > LED4
1 IC1A IC1B s> +5V
SW 3 MTEpa> WS : s EDe> N
LEDG s
SW2 2 7400 SW4 5 2400 VICC
LED2 LED5 > T
IC1P
LED10 LED?
; IC1DD [LED7 > h
il 1 [Epi> OO g IC;C
.3 0 LEDS >
SW8 7400 SW6 R oo
LED11 > LEDS > GND

Hinh 2-2. Kiem tra IC cong NAND 74LS00.

e Chuyen cac switch theo trinh t6 trong bang trang thai va ghi trang thai cua led:
Chu'y : led sang t66ng 6ng vdi mdc logic 1, led tat todng 6ng vdi moc logic 0.

8 Thoc hanh ky thuat so.
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Cong nand A Cong nand B Cong nand C Cong nand D
Inputs Output Inputs Output Inputs Output Inputs Output
Ledl Led2 Led3 Led4 Led5 Led6 Led7 Led8 Led9 Led10 | Ledll | Led12
A B Y A B Y A B Y A B Y
0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
1 1 1 1 1 1 1 1

c. Ket luan: hay fianh dau “x’ vao bang cong nao con tot va cong nao ho:
Soi thd tol cong A B C D

Tot
HO

2. Khao sat cong AND — IC 74L.S08:

a. Khao sat datasheet cua IC cong NAND 7408:
¢ Hay tra cou datasheet fie biet fiay fiu s6 fio chan, bang trang thai, chéc nang va cac thong so
cua IC, sau fiay la tom tat s6 fioi chan, s6 fio logic va bang trang thai cua IC nho hinh 2-3:

W)

1A [1 1 14l Ve 1A ; & 3Ly

18 (] 2 13[] 4B 1B - FUNCTION TABLE

1Y [ 3 12] 44 2A 5 6 oy (each gate)

oA [| 4 1] ay 2B ] INPUTS OUTPUT

2B []5 10]] 3B L] P— 8 A B Y

10 " 3y

2y [l 6 o] 3A B ] H H H

GND [ 7 8] 3Y A —— 1 L X L
B — |

A [—
Y
B [—
Hinh 2-3. S6 Aol chan va sé fio logic cua IC cong AND 74LS08.

¢ Hay cho biet cac thong tin:
- 1C 7408 col bao nhieu cong:
- Chan cap nguon la chan so may:
b. Kiem tra IC cong NAND 7408:
e Ket noi nguon +5V cho chan 14 va GND cho chan so' 7 cua IC 74LS08.
e Ket noi cac ngo ra cua Switch fien cac ngo vao cua 4 cong AND cua IC 74L.S08.
e Ket nai cac ngo ra cua 4 cong AND fien cac led nhd hinh 2-4.

Thoc hanh ky thuat so. 9
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|
— [LEDT > - [LED4> sy
[sW1 >+ s 553 SW3 >4 © ITFoe A
[SW2 >—2 SW4 >
74LS0O8N LED? 74LS08N - 3 §
IC1P
ciD ==l —crc—1LED7> .
[EW7 >4 SW5 >+t BE
"
LED12 ¢ TTED9>
swg >—¢ SWe >—¢-
MALS0SN fEpTT> 7ALS0SN [TEpg>  GND

Hinh 2-4. Kiem tra IC cong AND 74LS08.

e Chuyen cac switch theo trinh té trong bang trang thai va ghi trang thai cua led:

Cong and A Cong and B Cong and C Cong and D
Inputs Output Inputs Output Inputs Output Inputs Output
Ledl Led2 Led3 Led4 Led5 Led6 Led7 Led8 Led9 Led10 | Ledll | Ledl12
A B Y A B Y A B Y A B Y
0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
1 1 1 1 1 1 1 1

c. Ket luan: hay fianh dau “x’ vao bang cong nao con tot va cong nao ho:

Soi thoi td 1 2 3 4
Tot
Ho
3. Khao sat cong OR — IC 74L.S32:
a. Khao sat datasheet cua IC cong OR 7432:
¢ Hay tra cou datasheet fie biet fiay fiu s6 fio: chan, bang trang thai, choc nang va cac thong so
cua IC, sau fiay la tom tat so fio chan, s6 fio logic va bang trang thai cua IC nho hinh 2-5:

)

1AL 14l Vee " - 1 3 FUNCTION TABLE

1B [] 2 13]] 4B e 2 1y (each gate)

1Y [} 2 12{] 4A m A 6

2A [) 4 1fl 4y B — " ;NPUTSB OUTYPUT

2B [ 5 10] 3B 3A ° 8

2v [ s ofl 3a S o S ¥
GND [ 7 sf] 3y w2 11 X H H

13 ¥ L L L
4B

Hinh 2-5. S6 fio chan va s6 fio logic cua IC cong OR 74LS32.

¢ Hay cho biet cac thong tin:
- 1C 7432 co bao nhieu cong:
- Chan cap nguon la chan so may:
b. Kiem tra IC cong OR 7432:

10 Thoc hanh ky thuat so.
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e Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS32.
e Ket noi cac ngoira cua Switch fien cac ngo vao cua 4 cong OR cua IC 74LS32.
e Ket noi cac ngoira cua 4 cong OR fien cac led nho hinh 2-6.

CTA [LEDT> -
|SW‘I >
)  )*—]teps SUA ¢ IMEDe N
[sw2 > SW4 2
ASON  [TEpZ> TEN TEpES =(3
IC1P
IC1D - 1C1G -

:

0

o]
11 SW5 . 5
3 3 LEDS
SW6E
453N ITEpD> 7T4S32N GND

Hinh 2-6. Kiem tra IC cong OR 74LS32.

|

e Chuyen cac switch theo trinh tdi trong bang trang thai va ghi trang thai cua led:

Cong OR A Cong OR B Cong OR C Cong OR D
Inputs Output Inputs Output Inputs Output Inputs Output
Ledl Led2 Led3 Led4 Led5 Led6 Led7 Led8 Led9 Led10 | Ledll | Led12
A B Y A B Y A B Y A B Y
0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
1 1 1 1 1 1 1 1

c. Ket luan: hay flanh dau “x’ vao bang cong nao con tot va cong nao ho:

So tho tol 1 2 3 4
Tot
Ho

4. Khao sat cong EX - OR — IC 74L.S86:

a. Khao sat datasheet cua IC cong EX-OR 7486:

¢ Hay tra cOu datasheet fie biet fiay fiu sé fio: chan, bang trang thai, chéc nang va cac thong so
cua IC, sau fiay la tom tat s6 fioi chan, s6 fio logic va bang trang thai cua IC nhé hinh 2-7:

U 1A 17 =1 3

1A [ 14l Vec 1B 2 1 FUNCTION TABLE

1B [ 2 13] 4B A 4 6 (each gate)

1Y [} 3 1?] 4A S ——— 2Y INPUTS | OUTPUT

2A [} 4 [l 4y 9 A B Y

285 10l 3B P 8 o TC ¢ L

2y [l 6 o] 3A ! L H H
A ————

GND [} 7 afl 3y - I VR :

B H H L

Hinh 2-7. S6 fio chan va s6 Ao logic cua IC cong EX-OR 7486.

¢ Hay cho biet cac thong tin:

Thoc hanh ky thuat so. 11
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- 1C 7486 co bao nhieu cong:
- Chan cap nguon la chan so may:
b. Kiemtra IC cong EX-OR 7486:
e Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS86.
e Ket noi cac ngoi ra cua Switch fien cac ngo vao cua 4 cong EX-OR cua IC 74LS86.
e Ket noi cac ngoira cua 4 cong EX-OR fien cac led nhé hinh 2-8.

é
é

IC1A [C1B

5V
SW1 "

, ’ 3 LED3 @ 6 N
SW SW4 >
74S86N 74586N

;

LEDS

]
1

IC1C o
SW7 1 TEDD |sw5 > . K
13
SW8 SWE >—¢2

4SBEN  [TEDTT> 74586N 'EDS GND

Hinh 2-8. Kiem tra IC cong Ex-OR 74LS86.

56

e Chuyen cac switch theo trinh t6 trong bang trang thai va ghi trang thai cua led:

Cong EXOR A Cong EXOR B Cong EXOR C Cong EXOR D
Inputs Output Inputs Output Inputs Output Inputs Output
Ledl Led2 Led3 Led4 Led5 Led6 Led7 Led8 Led9 Led10 | Ledll | Ledl12
A B Y A B Y A B Y A B Y
0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1
1 0 1 0 1 0 1 0
1 1 1 1 1 1 1 1

c. Ket luan: hay flanh dau “x’ vao bang cong nao con tot va cong nao ho:
Soi tho tol 1 2 3 4

Tot

HoO

5. Khao sat cong NOT — IC 74LS14:
a. Khao sat datasheet cua IC cong NOT 74LS14:

¢ Hay tra cOu datasheet fie biet fiay fiu sé fio: chan, bang trang thai, chdc nang va cac thong so
cua IC, sau fay la tom tat so fio chan, s6 fio logic va bang trang thai cua IC nho hinh 2-9:

12 Thoc hanh ky thuat so.
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Vee SN54/74LS14

[1a] [1s] [r2] [1] [10] [o] [e]

NS
B oo

Lol Lol Laf [al [s] [s] [7]

GND

D

Hinh 2-9. S6 fio chan cua IC cong NOT 7414.

¢ Hay cho biet cac thong tin:
- IC 74LS14 co bao nhieu cong:
- Chan cap nguon la chan so may:
b. Kiemtra IC cong NOT 74LS14:
e Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS14.

e Ket noi cac ngoira cua Switch fien cac ngo vao cua 6 cong NOT cua IC 74LS14.

{LEDW > ILED3 >

IC1A +5V
SW1 e\ ZILED2 > [sw2 >-eU
7414N q
[LED5 > [LED7 > <>
Ic1C IC1D o
SW3 9 >OB—{LEDG> [swa >+ T\ >0OZ{LEDE> .
7414N 7414N e
[LEDg > [LEDTT>
ICIE ICIF S
SW5 31 A TLED1Q> [swe >—e2{ T\ >OSLED1>
7414N 7414N

Hinh 2-10. Kiem tra IC cong NOT 74LS14.

e Ket noi cac ngoira cua 6 cong NOT fien cac led nhd hinh 2-10.
e Chuyen cac switch theo trinh tdi trong bang trang thai va ghi trang thai cua led:

Cong NOT A Cong NOT B Cong NOT C Cong NOT D Cong NOT E Cong NOT F
Input = Output | Input | Output | Input = Output | Input | Output | Input | Output Input | Output
Ledl Led2 Led 3 Led4 Led5 Led6 Led7 Led8 Led9 Led10 | Ledll | Led12

0 0 0 0 0 0
1 1 1 1 1 1
c. Ket luan: hay flanh dau “x’ vao bang cong nao con tot va cong nao ho:
Cong so: 1 2 3 4 5 6
Tot
Ho

Thoc hanh ky thuat so. 13
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E. Cac mach dao fiong dung cong logic:

1. Mach dao fiong dung cong kieu 1:

¢ Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS14.
¢ Ket noi cac linh kien tu va fiien tré cung véi IC nho hinh 2-11:

1
c1/
R1 R2
(K1 LiK——
iclA ICIB
74LS14N A 74LS14N

Hinh 2-11. Mach dao fiong dung cong.

v Dung dao fiong ky 2 tia fio dang song: tai 2 fiilem A va C so vOi mass, tai 2 fiiem A va B so voi
mass, tai B vai C so vOi mass. Ve cac dang song nay chinh xac ve bien fio va tan so tren cung
1 truc toa fio.
v Giai thich nguyen ly hoat fiong cua mach. Trinh bay cach tinh chu ky, tan so hoat fiong cua
mach. Thiet ke mach dao fiong voi tan so: 1HZ, 10HZ, 100HZ.
A

o

=ell 4

Chu y dang song khong hien tho canh len hoac canh xuong vi tan so cao, khi ve phai ve fiay fiu.

2. Mach dao fiong dung cong kieu 2:

+ Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS14.

14 Thoc hanh ky thuat so.
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¢ Ket noi cac linh kien tui va fiien trd cung voi IC nho hinh 2-12:

IC1A
LED1 >
g
3=
IC1P
&)
1=
o
LED2 >
/74LS14N
Hinh 2-12. Maich dao fiong dung cong.

b. Trinh td' fio:

v Dung dao fiong ky 2 tia fio dang song tai 2 fiiem A, B so vOi mass va dang song ra tren
ledl, led2 so vbi mass. Ve cac dang song nay chinh xac ve bien fio va tan so tren cung 1
truc toa fio.

4 Giai thich nguyen ly hoat fiong cua mach. Trinh bay cach tinh chu ky, tan so hoat fiong
cua mach. Thiet ke: mach dao fiong voi tan so 1HZ, 10HZ, 100HZ.

A
>
....................... A
....................... B
>
_______________________ 1
>
............... 2

Chu y tu C1 va C2 coi thei chon cac tu co gia trd té 0.1uF fien 10uF.
3. Mach dao fiong dung cong kieu 3:

a. Ket noi mach:
¢ Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS14.

Thoc hanh ky thuat so. 15
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¢ Ket nai cac linh kien tui va fiien tr6 cung vai IC nho hinh 2-13:

K} vee
R1
=
[ >—" Z—<Jc >

IC1A IC1P
_21 7414 -
“TT
1 GND
GND

Hinh 2-13. Mach dao fiong dung cong NOT.

b. Trinh & fio:
v" Dung dao fiong ky 2 tia fio dang song tai 2 fiiem A va C so vdi mass. Ve cac dang song
nay chinh xac ve bien fio va tan so tren cung 1 truc toa fio.
v Giai thich nguyen ly hoat fiong cua mach. Trinh bay cach tinh chu ky, tan so hoat fiong
cua maich. Thiet ke mach dao fiong véi tan so: 1HZ, 10HZ, 100HZ.
A

¥

4. Mach dao fiong thaich anh:

a. Ket noi mach:
¢ Ket noi nguon +5V cho chan 14 va GND cho chan so 7 cua IC 74LS14.
¢ Ket noi cac linh kien tu va fiien tré cung voi IC nho hinh 2-14:

16 Thoc hanh ky thuat so.
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E> 1 IC1A 13PF 4 IC1B
P e 4] e <o
2 7400 ! - 7400

Q1
1|D|2
Il

4MHZ

Hinh 2-14. Maich dao fiong thach anh.

b. Trinh t6' fio:
v Dung dao fiong Ky 2 tia fio dang song tai 2 filem A, B so v0i mass. Ve cac dang song nay
chinh xac ve bien fio va tan so tren cung 1 truc toa fio.

&

L

Thach anh Q1 co gan san tren bo mach thi nghiem.

V. Tra l6i cac cau hoai:

1. Dung so tay tra cbu cho biet them mot vai IC cong NAND 2 ngoi vaoo, cong NOT, cong OR, cong
NOR, cong AND ho TTL va CMOS.
2. Mot IC 74LS00 co the thanh lap fiddc bao nhieu cong AND 2 ngol vao.

3. Sosanh 2 IC 7400 va 7414.
4. 1C 7404 co bao nhieu cong fiao.
(@) 4 (c) 5
(b) 6 d) 7
5. 1C 7414 co bao nhieu cong fiao.
(@ 4 () 5
(b) 6 (d) 7
6. IC nao la cong AND
(a) 7400 (c) 7408
(b) 7432 (d) 74142

7. Cong trigger schmitt co chéc nang gi ?
8. Cong NOT 3 trang thai la fid6c ki hieu nho the nao va bang trang thai cua cong?
9. TTLIlagi?

Thoc hanh ky thuat so. 17
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10. CMOS lagi ?
11. IC TTL mang ma so nho the nao?
12. IC CMOS mang ma so nho the nao?

18 Thoc hanh ky thuat so.
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Bai so 3 KHAO SAT FLIP FLOP VA ONG DUNG FLIP FLOP

A. Muc iich yeu cau:

1. Khao sat cac hoat fiong cua cac Flip Flop cb ban.
2. Ong dung Flip Flop fie che tao cac mach fiem, thanh ghi.
B. Dung cu thdc tap:
1. Boithi nghiem vi mach, fiong ho VOM, DVM, dao fiong ki 2 tia.
2. Cacvimach 74LS76, 74LS109, 74LS112, 74LS74, 74L.S107, 74LS175 va cac IC fia khao sat.

C. Cau hoi chuan bi tro6c khi thoc hanh:

1. Flip Flop JK: ki hieu FF: bang trang thai phdong trinh
2. Flip Flop D: ki hieu FF: bang trang thai phdéng trinh
3. FlipFlopT: ki hieu FF: bang trang thai phédng trinh

4. Cho biet chdc nang cua xung CK trong cac Flip Flop dung fie lam gi ?

5. Hay cho biet chdc nang cua cac ngo vao khong fiong bo cua cac FF ?

Thoc hanh ky thuat so. 19
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D. Cac bodc thoc hanh:
1. Khao sat FLIP FLOP — IC 74LS112:

a. Khao sat datasheet cua IC 74112:

¢ Hay tra cOu datasheet fie biet Aay fiu s6 fioi chan, bang trang thai, chéc nang va cac thong so
cua IC, sau fiay la tom tat s6 fiol chan, s6 fio logic va bang trang thai cua IC nho hinh 3-1:

— 4

1cLK [] 1 ™ 16]] Vee PRE N 5y

1K ] 2 15]] 1CLR 10:: 1 ,_”m

1J [ 3 14]2m - 1K ¢ 15
1PRE [] 4 13]] 2CcLK TR R

1Qll5 12[] 2K FRE

ales 1112 2 2

27 1ol 2PRE ok o
GND [ 8 9]2Q 2% 14 ZQ

Hinh 3-1. S6 fio chan va s6 fo ki hieu cua IC Flip Flop 74LS112.

Bang trang thai hoat fiong cua IC flip flop 74LS112;

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X Ht HT
H H 1 L L Qp Q@
H H ) H L H L
H H ) L H L H

H H 1 H H Toggle
H H H X X Qg Qp

TThe output levels in this configuration are not guaranteed to
meet the minimum levels for YgoH. Furthermore, this
configuration is_nonstable; that is, it will not persist when
either PRE or CLR returns to its inactive (high) level.

¢ Hay cho biet cac thong tin:
- 1C 74112 co bao nhieu FF: Flip Flop tac fiong bang canh gi:
- Chan cap nguon la chan soi may: Trang thai Toggle la gi:
b. Kiem tra cac Flip Flop:
¢ Ket noi mach nho hinh 3-2:

¢ Thiet lap cac trang thai 6 ngo vao cua Flip Flop theo bang trang thai, quan sat trang
thai 6 ngo ra xem col giong nho trong datasheet fia cho khong?

¢ Neu fiung thi tiep tuc kiem tra cac trang thai con lai va kiem tra flip flop tht 2 va IC
nay con tot, neu khong fiung thi IC fia hong.

Chuy: khong can kiem tra trang thai cuoi cung trong bang trang thai .

20 Thoc hanh ky thuat so.
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SW3 = SW/ S

VCC

vee”

/
SW1 31, PRE o STEDD> [BW5E >—¢ PRE o TEDZ>"

[CIR>E ik IC1P
12 =z
[BW6 >—={« .z 9[HLED3>

qj) IC1B
[SW8 > = 743112N  GND

Hinh 3-2. Kiem tra IC Flip Flop 74LS112.

GND

c. Ket luan: fianh dau vao bang fie biet FLIP FLOP nao con tot va ho:

Flip flop A B
Tot
Ho

2. Thiet ke mach fiem khong fiong bo:

a. Mach fiem len 2 bit:
¢ Ket noi mach nho hinh 3-3:

1 1 ‘=Y d
N =
3[; erE g5 i1l PRE oo 2{\‘05’
[CLR >l 13 Psclk
2 —I6 12 —I7 IC1P
IC1A mh CLR er- m b CLR er-
745112N B = o 745112N (2
27 ZERNZ D
GND

Hinh 3-3. Mach fiem len khong fiong boi 2 bit dung IC 74LS112.

¢ Quan sat tin hieu xung clk va tin hieu ra tren cac led va fiien vao bang trang thai TT3-2:
Bang TT3-2. Bang TT3-3.

Clk LED1 LEDO Thap Clk LED1 LEDO Thap
phan phan

A W N, O
> W DD - O

Chu y: trang thai bat fiau fie: flien vao bang trang thai khi cac ngo ra Q & mdc 0 [tat ca led fieu tat].

Cac ngo vao ki hieu 1 la noi len nguon +5V.

Thoc hanh ky thuat so. 21
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b. Mach fiem xuong 2 bit:

¢ Ket noi mach nho hinh 3-4.

IC1A

Hinh 3-4. Maich fiem xuong

O 74st1oN
748112N I IciB
W1

1 1

L] A

8 /N 4 B

1 - 1 yCC
[ PRE . |9 E
— Q QL

kre PG

12 —I7 IC1P
¢ cr O

GND

1 GND

khong fiong boi 2 bit dung IC 74LS112.

¢ Quan sat tin hieu xung clk va tin hieu ra tren cac led va flien vao bang trang thai TT3-3:

c. Mach fiem len 4 bit:
¢ Ket noi mach nho hinh 3-5:

D>
2
0 10 ;
LED3
16 ~,
VoE—

A

1—5 3], PRE 524 ‘—511J PRE |94 ‘—E 3], PRE 54 *—511 J PFRE 48 o
[CLK >—1Cp>cLk +— B P>eLk u—1c>cu< oic>cu< IC1AG2P

2 =6 2], 2, 12}, =Iz

<K ar | € cr O[] < cr A € ck 2T oo

IC1A 112N 745112N ~|3 “|8

745112N < 102 10 748112N 10 IC2B i

1 GNOGND

GND

Hinh 3-5. Mach fiem

¢ Quan sat tin hieu xung clk va tin hie

Bang TT3-4
Clk Led3 | Led2 Ledl LedO
0
1
2
3
4
5
6
7
8
9
10

len khong fnong bo 4 bit dung IC 74LS112.
u ratren 4 led fie lap bang trang TT3-4:

Bang TT3-5
Led3 Led2 Ledl LedO

22
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11
12
13
14
15
16

d. Mach fiem xuong 4 bit:
¢ Hay ket noi mach nhé hinh 3-6:

H1>
NS,
>
(]
:10;
LED3

N A

féaJ PRE ¢ |2 ﬁéﬁJ PRE ;|8 féaJ 5 féﬂJ PRE 4 I8 ©lQ o
W>r“l L Aﬂ}r‘l L J}m 7 j}ﬁl % IC1AG2P

u\_, L S AN L AN A e [ S PN
2 =ls I 12 =7 | — 2 =I5 I 12 =I7

,§ K air @ <K ar @ << g @ <A cr 9 o lo

Wz 0=

IC1A 745112N IC2A T45112N |0 O

EJi_MSHZN “-ri IC1B < 74S112N 3$ IC2B P R

1 1 1 GNDGND

Hinh 3-6. Mach fiem xuong khong fiong bo 4 bit dung IC 74LS112.
¢ Quan sat tin hieu xung clk va tin hieu ra tren cac led va fiien vao bang trang thai TT3-5:
3. Thiet ke mach fiem fiong bo 2 BIT:

¢ Ket noi mach nho hinh 3-7:

1 A
z O
- LLJ
= M
P J PRE 4o é'},})
CLK >4—C >CLK
2 K or Qf-  ICIP
o7 745112N |2
< Ic1B 5
1 1
GND

Hinh 3-7. Mach fiem len fiong bo 2 bit dung IC 74LS112.

¢ Quan sat tin hieu xung clk va tin hieu ra tren cac led va fiien vao bang trang thai TT3-6:

Clk Ledl LedO

0
1
2
3
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4. Thiet ke thanh ghi dich:
¢ Thiet ke thanh ghi 4 bit: Ket noi mach nhg hinh 3-8:

+5V +aV +5V
] 2 3
n PRE g 12y PRE o4 2y PRE o 121y PRE

LEDQ

LED?2
:1[;
&
<
LED3
14 ~
e
3
>
)
<

6] 6]
Sw>—4 aff——4o Q Qf—s af— F7 )
&~ —h g Tk~ o g5 —p s i | P
—1>CLK — 1> CLK —PCLK —1>CLK IC3PC1P
o & a8 Ao o L&

cir 9~ clr 4™ cLR 9~ clR A1~ 1o e

P TS IaN o 14ST4N ‘51)74874N o AS 4N kG

. . . SNDGND
CLK>

Hinh 3-8. Thanh ghi dich 4 bit dung IC 74LS74.

¢ Cho ngo vao SW1 = OFF (ngo vao D t6ong 6ng vbi moc logic 1, ien LEDO sang), nhan nut
RST_L (fidéc noi fien tat ca cac ngo vao CLR) va quan sat trang thai cua xung CLK va cac
LEDOQ, 1, 2, 3 cho fien khi cac led fieu sang het roi fiien vao bang trang thai TT3-10a:

Bang TT3-10a. Bang TT3-10b.

Input Output Input Output
Clk D Led3 Led2 | Ledl @ LedO clk D Led3 Led2 | Ledl | LedO

~N (o (o (B W N |- O
~N (o (o | (W IN |k O

¢ Gid nguyen mach & tren, chuyen ngo vao SW1 = ON (ngo vao D t6dong 6ng voi moc logic 0,
fien LEDO tat), quan sat trang thai cua xung clk va cac LEDO, 1, 2, 3 cho fien khi cac led fieu
tat het roi flien vao bang trang thai TT3-10b. Hay giai thich ket qua co fiddoc.

5. Mach iieu khien ON/OFF :

¢ Ket noi mach nho hinh 3-9:

[LEDZ>
1G2A
1 -q—S 8
%1 IC2P IC1P
74AS0BN o0 la
5\/E : DT> B 7
+
& 745112
2 Ic1A
+5V

24 Thoc hanh ky thuat so.
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Hinh 3-9. Mach fieu khien ON/OFF.

¢ Quan sat tin hieu ngo ra LED1 (Q) va LED2 khi an MONO1 lan thé nhat, lan thd 2,...

¢ Mach nay co chdc nang cho phep/khong cho phep xung clk qua cong AND. LED3 sang theo
fiung tan so cua xung CLK.

@ Khingo ra Q =1, LED1 sang thi cong AND fi6dc phep cho xung CLK qua va fien LED2 se chop tat

theo tan so xung clk hay chop tat cung fien LED3.

@ Khingora Q =0, LED1 tat thi cong AND khong fi66c phep cho xung CLK qua va fien LED2 se tat.

Muon thay fioi trang thai cho phep hay khong cho phep ta dung xung mono fie thay fioi trang thai.

1V. Tra l6i cac cau hoi:

1.
2.
3.

Thiet ket mach fiem xuong fiong boi 2 bit, 3bit, 4bit s6 dung FF tac fiong canh xuong.

Thiet ke mach fiem xuong fiong boi 2 bit, 3bit, 4bit s6 dung FF tac fiong canh len.

Thiet ke mach fiem xuong fiong bo 2 bit, 3bit, 4bit s6 dung FF tac fiong canh xuong, tin hieu lay 6
cac ngoi ra Q fiao.

Thiet ke mach fiem xuong fiong bo 2 bit, 3bit, 4bit s6 dung FF tac fiong canh len, tin hieu lay &
cac ngo ra Q fiao.

Cho biet khai niem MOD n dung trong mach fiem. So. MOD I6n nhat col the co cua 1 mach fiem n
Flip - Flop khi fiem fiong bo va khong fiong bo giong nhau hay khac nhau.

IC 7474 la:
(@ Flipflop T (c) flip flop D
(b) Flip flop RS (d) flip flop JK
Mot thanh ghi 8 bit fid6c ket noi bang:
(a) 3FlipFlop D (c) 16 Flip Flop D
(b) 4 Flip Flop D (d) 8 Flip Flop D
Mot thanh ghi gom co:
(8) Ngo vao xung clk (c) Cac ngorado lieu.
(b) Ngo vao do lieu (d) Tat ca fieu fiung.
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Bai so 4 MACH NEM JOHNSON - NEM VONG

A. Muc iich yeu cau:

1. Khao sat mach fiem Johnson, mach fiem vong.

2. Ong dung mach fiem fie chia tan so tin hieu, tao tin hieu lech pha, fiieu khien fien giao thong...

B. Dung cu'thdc tap:

1. Boithi nghiem vi mach, fiong ho VOM, DVM, dao fiong ki 2 tia.
2. Vimach 4017B va cac IC fia khao sat.

C. Cau hoi chuan bo trooc khi thoic hanh:

1. Hay ve mach fiem vong 4 bit — dang song vao ra — bang trang thai — va fiieu kien fie mach co the
fiem AGOC. [ve gon gang — ro rang- fiep].

2. Hay ve mach fiem Johnson 4 bit — dang song vao ra — bang trang thai — va fiieu kien fie mach co
the fiem AGAC.

Thoc hanh ky thuat so. 27
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D. Cac b6oc thoc hanh

1. Khao sat IC 4017:

a. Khao sat datasheet cua IC 4017:
¢ Hay tra cou datasheet fie biet s6 fiol chan, bang trang thai, chdc nang va cac thong soi cua IC,
sau fiay la tom tat s6 fioi chan, sb fio logic va bang trang thai cua IC:

S I
s [0 18] vee " oy
CLOCK =——y

1[2] [15] MR sroek 9 LB
OE ECP ENAELE '11'_03 2
2 [ o = e I
BE ETC L6 §
G s ok

l— s

3 [7] 9] 4 v,
GND E E g |12 ggmln:_\lm_

Hinh 4-1. S6 fio chan va s6 o ki hieu cua IC 4017.

MR OUTPUT STATE t
No Change

No Change
‘0"=H,"1"-"9" =L
Increments Counter

No Change

No Change

Tl >x<| | —=| >x| <|—
O

<——>><|—><I><m|

[l Bl il il = il

Increments Counter

b. Kiem tra IC 4017:
¢ Hay ket noi mach nhé hinh 4-2:

LEDO
IC1 LED1
w |- [(EDz >
N 4 S [ED3
d Emo>pe & ]
g a - LED4
CIP gwi>—1d e il I ALEDs >
2 as =2 [LEDE >
o> Q7 5]
T P e
— 11 |
Qe [LED8 >
1o |12
]
[LEDI0>

Hinh 4-2. Kiem tra IC 4017.

Chu y: trong sb fio ki hieu va sé fio mach thi nghiem cac chan co cac ten khac nhau nhéng
chung co cung chdc nang. Vi du chan clock enable thi co ten ngan gon la ENA (enable), tdéng td cac
chan con lai.
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¢ Chuyen fioi cac v tri khac nhau cua ngo vao SW1, SW2 va CLK fie kiem tra cac trang thai tho
2, tho 3, thd 4 va thd 7 trong bang trang thai, cac trang thai con lai khong can kiem tra.

¢ Neu hoat fiong fiung thi IC con tot, neu khong fiung thi kiem tra lai va co the thay the bang IC
khac.

2. Mach fiem:

a. Mach fiem 2:
¢ Ket noi mach fiien nho hinh H4-3: [Colthel gié nguyen hinh 2 nhdng chz can quan tam fien
LEDO, LED1].

[CEDO >
IC1 [LCED1_>
1

Q1
[CLK >4 bcr  a
Q3 LED4
[EWi>—d = =
@6 |-2—LED6 >
15 | yr s LED?
Qo LEDS
.
1

[LED10>

VDD *
R RN [ [ #5)
]

2
o

V58

alolo|w;]= |2

-

Hinh 4-3. Mach fiem 2 trang thai.

¢ Quan sat tin hieu vao / ra va fiien vao (BTT):

Clk | Qo | O
0
1
2
¢ Ddavao BTT hay ve dang song ngo vao CLK va dang song ngo ra: [chu y: ghi ten cho tong
dang song].
b. Mach ifiem 3:

¢ Ket noi mach nho hinh 4-4:
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IC1 LED1
Qo g LED2
(’:\ WN:P 821 4
—| = 7
[a]
= 33 0 LED4
IC1P e 7 4 Al ETVE
SW1 2 e as [ ALEDS >
@ Qs >———[[ED6 >
[=a] =3 a7 =]
1 15 MR Qs ?1 LEDY
Q9 LEDS
1o |12 LEDY
]
{LED1C>

Hinh 4-4. Mach fiem 3 trang thai.

¢ Quan sat tin hieu vao / ra va fiien vao (BTT):

Clk Qo | O

Q.

A WIN (- |O

¢ Ddavao bang TT hay ve dang song ngo vao CLK va dang song ngo ra:

S@ oo

Chu 'y cac mach fiem 6 tren cung chinh la cac mach chia tan so.

3. Mach fiem roi dong lai:

a. Mach fiem t6' 1 fien 5 roi dong lai:
¢ Ket noi mach nho hinh 4-5:

Muon ket noi mach fiem 4 thi thay fioi nhé the nao:
Muon ket noi mach fiem 5 thi thay fioi nhé the nao:
Muon ket noi mach fiem 6 thi thay fioi nho the nao:
Muon ket noi mach fiem 7 thi thay fioi nho the nao:
Muon ket noi mach fiem 8 thi thay fioi nhé the nao:
Muon ket noi mach fiem 9 thi thay fioi nhé the nao:
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[LEDO >
IC1 {LED1 >
N Qo 3 [CEDZz_>
Q1
ol S 14 Bep @ ; LED3
e Q3 4,10 ¢+—{LED4
Q4
IC1P 18 cE as ; ALEDS >
mg Q6 |
Q7
L wr  co [ LED7
Q9
o b2 \—-LEDQ
| [CED10>

Hinh 4-5. Mach fiem td/ 1 fien 5 roi dong.

¢ Nhan nut RST-H va quan sat trang thai vao ra va fiien vao (BTT):

Clk Qo Q1 Q2 Qs Q4

g~ |w|N |- O

¢ Giai thich nguyen ly lam viec cua maich:

b. Hay thdc hien mach fiem fien 6 roi dong laii:

c. Hay thoc hien mach fiem fien 7 roi dong lai:

4. Mach 6ng dung:
a. Hay ket noi mach nhé hinh 4-6:

IC1
3 YOG WOO
Qo 3
(a3
[ck 14 ep o2 |4 fadF T
o3 | 2
1
- a4 10 IC1RAG2ACaP
rc CE (o} 5 @
26 w|> | e
GND ar - ‘ |
1 mr s - .
as M GND GND
12
TC —=
4017N

Hinh 4-6. Makch lech pha 180 fo.
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¢ Quan sat tin hieu vao va ra roi fiien vao bang trang thai:
¢ Giai thich nguyen li lam viec cua mach:
clk Led8 | Led9 Led10

OO~ W |N ([P |O

7
¢ Doa vao bang trang thai hay ve dang song vao ra:[chu y ve fay fiu 1

chu kyl.

Hay cho biet 1 chu ky hoat fiong bao nhieu xung ck:
Malch fien fiieu khien fien giao thong:

¢ Hay ket noi mach theo s6é fiol hinh 4-7: [chu y nguon cung cap giong nhdé mach & hinh 4-6 va

tren bo mach co cac led xanh vang fio nen ket noi cho fiung ].
¢ Hay cho biet 1 chu ky hoat fiong bao nhieu xung ck:

1C2A
32

74 IC2B

oo VoG

I XANH1 >

-+
e

1C1 8
Qo
14 an
CLK >CP Q2

CE Q5 ICc20

.
[VANGT> g‘g -
IC1P IC2ZHIG3P
= "

r~

VEES

12NN T432
11

MR Q8

5
=] o]
o -

A@!J}Lﬂ\—'—‘“\l&l\)u

=

O

L]

b

-

=] w
NS
.
TRy al
8O

@ GHD GND

GND

k)

4017N

l ooz >

IC3D
12 7432
11

13

Hinh 4-7. Makh fiieu khien fien giao thong.

¢ Quan sat cac fien va fiilen vao BTT, sau fio ve cac dang song vao clk va cac fien.

32

Thoc hanh ky thuat so.




Troong Nai Hoc Sé Pham Ky Thuat Khoa Nien Nien T6

Clk | Xanh1 Vang 1 No 1 Xanh 2 Vang 2 No 2
0
1
2
3
4
5
6
7
8
9
10
11

Hay cho biet fien xanh, vang va fio sang bao nhieu xung ck:
Neu muon thay fioi thdi gian lam viec cua mach thi phai théc hien nho the nao ? neu
muon fiieu khien bong fien cong suat 16n s& dung nguon 220V thi phai lam gi ?

c. Hay ket noi mach theo hinh 4-8:

1C1
Qo 3
14 "
[ >t bor & [
a3 |
13 ol I IC3D
,—C CE g: = 2 10 11
o7 |2 7432 | Zusz 7432
B R as |2
11
as
GND TC 12
417N

Hinh 4-8. Mach sang het va tat dan.

Thoc hanh ky thuat so. 33




Troong Nai Hoc Sé Pham Ky Thuat Khoa Nien Nien T6

¢ Ve dang song cac ngo vao ra va cho biet chu ky lam viec cua mach, chéc nang cua
mach.

¢ Giai thich nguyen ly lam viec cua mach:

¢ Hay fat ten cho mach:

1VV. Cau hoi kiem tra:

1. Cho biet ten va chéc nang cua IC 4017 khi tra so tay IC.
2. Thiet ke mach fien quang cao co 8 Led hien tho v8i 4 chddng trinh nho sau:
o Niem sang chaly té trai sang phai.
e Niem sang chay t& phai sang trai.
e Hai fiiem sang chay song song vao t& hai h6éng.
e Hai filem sang chay song song td chinh gita ra ngoai, sau fio chay vao.
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Bai so 5: THANH GHI DICH

A. Muc fich yeu cau:
1. Khao sat thanh ghi doch, thanh ghi doch trai / phai.
2. Thiet ke cac mach 6ng dung dung thanh ghi.

B. Duing cu thdc tap:

1. Boithi nghiem vi mach, fiong ho VOM, DVM, dao fiong ki 2 tia.
2. Vimach 74LS164, 74LS194 (neu co) va cac vi mach fia khao sat.

C. Cau hai chuan bi trééc khi thdc hanh:
1. Hay cho biet thanh ghi dich théong sé! duing loai Flip Flop nao ?
2. Hay cho biet chéc nang cua thanh ghi dich ?
3. Mot thanh ghi dich co bao nhieu loai tin hieu vao ra ?

4. Khi nao thi do! lieu se bo dich fi ?

5. Co bao nhieu loai thanh ghi ? hay liet ke ten ?

6. Hay ve mot thanh ghi doch 3 bit s6 dung Flip Flop D

7. Hay ve mot thanh ghi dich 3 bit sé dung Flip Flop T

Thoc hanh ky thuat so.
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D. Cac bodc thoc hanh:

1. Khao sat IC 74164:

a. Khao sat datasheet cua IC 74164:
¢ Hay tra cou datasheet fie biet s6 fioi chan, bang trang thai, chdc nang va cac thong so cua IC, sau
fiay lai tom tat s6 fio: chan, sb fio logic va bang trang thai cua IC:

-/

Dsa |1 EVCC

Dsb [2 3] a7 1 2

Qo |3 [12] e

Q1[4 1] @5 8 cp Dsa Dsb

Q2|5 EQ“' 9 4 MR

Q3 [6 9] MR Q0 Q1 Q3 Q4 Q0 Q1 Q3 Q4

GND [7] (8] cp ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
3 4 5 6 10 11 12 13

1
Dsa )—DO D Q D Q D Q D Q D Q D Q D Q
Dsb A

& cp 4> cp CP cP CP cP cp &> cp
RD RD RD RD RD RD RD RD
cP —|8 >0 ' ' ' : T

. . . . | T

MR &JD(,
3 4 5 6 10 11 12

Qo Q1 Q2 Q3 Q4 Qs Q6

Hinh 5-1. S6 Ao chan va s6 no ki hieu, so Ao mach cua IC 74164

Bang trang thai lam viec cua IC 74164

INPUTS QUTPUTS OPERATING MODE
MR CP Dsa Dsh Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7
L X X X L L L L L L L L Reset (Clear)
H T I I L q0 q1 q2 q3 q4 q5 q6
H T | h L q0 q1l g2 q3 qd q5 qb Shift
H T h I L q0 q1 q2 q3 a4 q5 q6
H T h h H q0 q1 q2 q3 a4 q5 q6

¢ Hay cho biet cac thong tin:
- Thanh ghi nay co bao nhieu bit:
- Co bao nhieu ngo vao nhan do lieu:
- Trang thai reset thi cac ngo ra 6 moc logic gi:
- Khi nao thi dich chuyen moc 1:
- Kbhi nao thi dich chuyen méc 0:
- Xung ck tac fiong canh gi:

b. Kiem tra IC 74164:
¢ Hay ket nai mach nho hinh 5-2:
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IC1 LEDD >0
SW1 ; DSA QO i >N
B e LED2 > 48
o e —{Epz >
CLK 8 Incp gg 1? e cP
% s>
SW2 S S EEN EDe > |[°
74L5164N
GND

Hinh 5-2. Kiem tra cac trang thai lam viec cua IC 74164.

¢ Chuyen fioi cac SW1, SW2 fie kiem tra cac trang thai hoat fiong cua IC 74164 co trong
bang trang thai 6 tren.
¢ Hay cho biet IC 74164 con tot hay fia hong:
2. Mach 6ng dung:

a. Mach sang dan len va tat het:
¢ Hay ket noi mach nhé hinh 5-3:

Tk LEDO
QO QO
S\Wi=1 ; DSA QO i LED1 g /g /\)
S LEDz > ~ 4|J ¢|¢
a5 s —LED3 >
. Q4 4-1? LED4 IC1PIC2P
CLK S>CP Q5
o |2 LED5 a |a
9 13 | 15 "G
MR Q7 [CED6_>

74L5164N LED? GNDGND

Hinh 5-3. Mach sang dan len va tat het s6 dung IC 74164.

¢ Quan sat cac ngo vao / ra fiien vao BTT:

C

A

Q7 Q6 Q5 Q4

O
@
1®]

2 Q1 Qo0

O |0 (N[O |0~ |wWw(N|F- (O
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¢ Hay giai thich nguyen ly lam viec cua mach:

¢ Hay cho biet tai sao Led8 khong sang:

b. Mach sang dan len va tat dan:
+ Hay ket noi mach filen nho hinh 5-4:
-

VCC VCC
h; DSA Qo i NN
A DsE Q1 LEDZ =[S =|0

5
Q2
Q3 ] —iLED3 >

o Q4 IC1FC2P
CLK >CP 82 T {EE > o ls
we o 2L fEme > [ |2
72LS164N 4 GNDGND

12 < |13
IC2A 7414N

Hinh 5-4. Mach sang dan va tat dan sd dung IC 74164.

¢ Nhan Reset Low roi quan sat cac ngoi vao / ra fiien vao BTT:

O
A

Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0

O |0 (N[O |0~ |wWw (N (O

[N
o

[y
[N

[N
N

[y
w

[EN
I

[y
(8]

[EN
D

[y
~

+ Hay giai thich nguyen ly lam viec cua mach:

c. Mach 1 fiem toi va 1 fiiem sang doch xen ke:

¢ Hay ket mach nhé hinh 5-5:
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12 13
IC2H|C1 ] 7414N 9

4 3 LEDT
5 DSA Qo 2
(2] pse a1 : LED2
o e e >
o a4 (3 LED4
CLK B gg 12— IFD5 >
RST L 94 R a7 22 LEDG
74LS164N LED?

LEDO

Hinh 5-5. Maich mot Aliem sang tat xen ke s6 dung IC 74164.

¢ Nhan Reset Low roi quan sat cac ngo vao / ra fiien vao BTT:

(@)
A

Q7

Q6

Q5

Q4

Q3

[y

Q2 Q

Q0

O |0 | NoO|O|h~|Ww (N |- |O

[y
o

[N
[N

12

¢ Hay giai thich nguyen ly lam vieic cua mach.

¢ Hay td ket noi mach 2 fiiem toi va 2 filem sang dich xen ke:

3. Thiet ke mach:

IC1 ——ED0 >
11 psa  ao
SWI=1 2l oss o 2
o e —{ens >
10
Q4 LED4
8 11
ek > e PR V=t
veg vec vee g wR_ a7 | fLEDE >
i3 74LS164N 1 LED?
=+ |0 =D =2
b G G 2 —1LEDS >
IC3AC2ACIP 11 osa ao B2 [LEDS >
1 b af ‘;
~2 ~|2 ~|Z Q2 &

L L L Q3 TI_U_—E—.D_U}
T Q4 |——JLEDT2>
GNDGNDGND 8 hep gt | =

0B 12 I_m
o wr a7 |31 LED14
120@137%51644\[ t—{LEDT5>
IC3A 7414N

Hinh 5-6. Mach sang dan va tat het s6 dung 2 IC 74164.

Thoc hanh ky thuat so.
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¢ Mach sang dan len va tat het flieu khien 16 Led dung 2 IC 74164 mac noi tiep nho hinh 5-6:

Theo s6 fio hinh 5-6 thi mach s6 dung 2 1C 74164, cung 1 xung CLK, ngo ra cua cong NOT fiieu khien
2 ngo vao reset cua ca 2 IC 7464, ngo ra Q7 cua IC1 fiddc noi fien ngo vao A, B cua IC2, fiieu khien SW1
fie tao ra moc logic 1 & ngol vao fie fiieu khien 15 Led sang dan va tat het.

¢ Mach sang dan len va tat dan fiieu khien 16 Led dung 2 IC 74164 mac nai tiep nhé hinh 5-7

1CA m
-; DSA Qo 3 | -
&)
L2 | DSR 821 = | {LED2 ol B [
B
B gi 1? LED3 Ic1P
CLK > CP Qs o | {LED4 S .
Q8 I =
[RST L> 5 MR a7 |2 [LEDs > [
74LS164N *
[LED6 > |
|
ILED? > "
IC2 -m -
11 psa oo B3 le
2 4
DSB gz‘l z | I LED10 >
B { > o
gi 0 LED11 <2
Q8
8 MR a7 3 {LED13> R
74L5164N e
12 A BE: LED15
IC3A
741 4N

Hinh 5-7. Mach sang dan va tat dan fieu khien 16 led s6 dung 2 IC 74164

¢ Lam ly thuyet: Thiet ke mach fien quang cao (co 8 Led hien tho voi tho to: Led 1, Led2, ..., Led8)
vOi 4 chddng trinh nho sau (co the dung them cac IC khac):
e Niem sang dan té trai sang phai (to Led 1 fien Led 8) sau fio tat het.
e KNiem sang dan té phai sang trai (t6/ Led 8 trd lai Led 1) sau fio tat het.
o Niem sang dan voi thd t6 nho sau: Led 1, Led8, Led 2, Led 7,...., Led 4, Led 5.
e Hai fliem sang dan chay song song td chinh gida ra ngoai, sau fio tat dan.

4. Khao sat IC 74194:

a. Hay khao sat datasheet cua IC 74194 fie biet sé fio chan, bang trang thai, chdc nang va cac thong
so cua IC:
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3 15
Dy =—t Qg
A
MR [1] 18] Vee Dy ——l Py
DSR [Z] EEN Dy —l B o
Do [3] 14] oy Dy —| 2 aq
D4 [4] 13] @ 7] 2 10f 1] 11
DsL GND=8
D, [5] [12] @; Der Ve =16
D3 [€] [11] cp S0
psL [7] [10] s1 s1
GND [ 3] so MR
CP
Hinh 5-8. S6 fio chan va s6 fio ki hieu logic cua IC 74194.
INPUTS OUTPUT
OPERATING
MODE cP MR S1 S0 DSR | DsL Dy, Qg Q Q, Q3
Reset (Clear) X L X X X X X L L L L
Hold (Do Nothing) X H | (Note 2) | (Note 2) X X X do 4 qz q3
Shift Left 1 H h I (Note 2) X [ X a1 a a L
T H h | (Note 2) X h X 94 q2 a3 H
Shift Right T H | (Note 2) h | X X L do a1 a2
T H | (Note 2) h h X X H do a4 a0
Parallel Load T H h h X X dn dg dq q2 d3
Bang 5-x. Bang trang thai cua IC 74194.
b. Hay cho biet cac thong tin:
- Thanh ghi nay co bao nhieu bit:
- Co bao nhieu ngo vao nhan dd lieu:
- Trang thai reset thi cac ngo ra 6 moc logic gi:
- Khi nao dich chuyen dd lieu sang trai, khi nao dich sang phai:
- Khi nao thi dich chuyen méc 1:
- Khi nao thi dich chuyen mdc 0:
- Khi nao load dé! lieu vao song song:
- Xung ck tac fiong canh gi:
¢. Kiem tra cac trang thai cua IC: hay ket nai mach nh¢ hinh 5-9:
Thoc hanh ky thuat so. 41




Troong Nai Hoc S6 Pham Ky Thuat Khoa Nien Nien To

) o
[SWo _>—
g LSWIO a1 2 QI {Epr >
©[¢ B Q1
- [SW11 > s . a2 |13 TEDz >
5] 12
IC1P 12, @ LED3
SW3
w|5 11
o CLK 5 C>CP
Ewi > 1| 3]
GND  [SW2 ' wr
745194N

Hinh 5-9. S6 no mach kiem tra IC 74194.

Chuyen fioi cac trang thai khac nhau cua cac SW1, SW2, SW3, SW4 va cac SW8, SW9, SW10,
SW11, RST-L fie kiem tra cac trang thai khac nhau co trong bang trang thai nhé sau:

Vi du muon kiem tra trang thai shift left (dich trai) ta thiet lap cac ngo vao nho sau:
S1=1,S0=0, DSR = x (bat chap):

Neu DSL = 1 thi khi co xung CLK thi mach se dich mdc logic 1 fien cac ngo ra, sau 4 xung clk thi 4
ngo ra se & moc 1 — 4 fien se sang het, nhan RST-L thi se reset mach va se lap lai.

Neu DSL =1 thi khi co xung CLK thi mach se dich mdc logic 1 fien cac ngo ra, sau khi 4 fien fia sang
het thi chuyen DSL = 0 thi mach se dich méc 0 vao va sau 4 xung clk thi 4 fien se tat het.

To66ng to ban co the kiem tra cac trang thai con lai co trong bang trang thai.
5. Mach 6ng dung:
a. Mach sang dan len t6 trai sang phai (shift right) va tat het flieu khien 8 led s6 dung 2 IC 74194:
¢ Hay ket noi mach nho hinh 5-10:

1C11
1 o g et
5 i3
-
& L (e
1 _recp

Qo
B o3}

D Q3

CLK

SWi1=
SWe=L ]

[»CF
50 w0
=1 -
MR

Ly L il
it

745184N
PN le o e

12 13 a
IC3A
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¢ Quan sat trang thai lam viec cua mach va giai thich nguyen ly hoat fiong:
b. Makch sang dan len va tat dan td trai sang phai (shift right) fiieu khien 8 led s6 duing 2 IC 74194

¢ Hay ket noi mach nhg hinh 5-11:
IC11

DER

15

=
9]
[=]

2
3 ]
2415 o1 |4
Sle o2 2
] 12
= i Q3
] B }— >
1; > cPp
=0
18 a1
—1C MR
IC? =
\% DSl 15
e P
5 13
o IS i m OO
] o o>
O (] Q
€r 7 o SAS AL A
SW1=H S0 e A bt
% 16 31 8 8 8
S 2 +—'c] wr e ERE Pl
RST L
2 = 745194N
Sy IC11AC2P IC3F
12 13 oo% o\:% h%
IC3A

Hinh 5-11. Mach sang dan va tat dan td trai sang phai s6 dung 2 IC 74194.
¢ Quan sat trang thai lam viec cua mach va giai thich nguyen ly hoat fiong:
c. Mach sang dan len va tat dan t6 phai sang trai (shift left) fiieu khien 8 led s6/ dung 2 IC 74194:
¢ Hay ket noi mach nho hinh 5-12:

414N
12@13
- IC3A
-2 psr ' -m
3 15
e [N Y | LEDT>>
5 13
- c¢ o HE—iEepz>
e [LEDS 22 AS A2 A
11
T 9N off off 2
10 &1
1 mr IG1P |G2P IC3P
= EISIE o=
L — ',_-Iligb (o] ] L
3 15
=1 A an L L L
Sle o | | LEDS > ~\D GND GND
5 13
¢ 8 LEDES
CLK > 11 s
SWi=[ > 13 S0
Sw2=H i e
—’RST*L 745184N

Hinh 5-12. Mach sang dan va tat dan t6 phai sang trai s6 dung 2 IC 74194.

Thoc hanh ky thuat so. 43




Troong Nai Hoc S6 Pham Ky Thuat Khoa Nien Nien To

¢ Quan sat trang thai lam viec cua mach va giai thich nguyen ly hoat fiong:
d. Mach fiieu khien 8 led sang dan tat dan t6 phai sang trai va tol trai sang phai s6 dung 2 IC 74194:
¢ Hay ket noi mach nh¢ hinh 5-13:

7414N

100(‘& 11

IC3B

7414N
120<13
IC3aA

|C1

=
>CP -2 == =
S0
10 a1 IC2PIC3PIC1IP
1 _ |
. o2 o o
(V] ] o
1C2
3 15
i A a0 14/’_IIE:E'»' of  =lC
I S IEFY - 1 77
6 C o5 12 m
] D Q3 Ic5P |C4P
q I
CLK ~CP o
¢ I <0
10 S1
GND
RST_L> 1 MR
7431S4N

Hinh 5-13. Maich sang tat dan td phai sang trai va t6 trai sang phai s6 dung 2 IC 74194.

¢ Quan sat trang thai lam viec cua mach va giai thich nguyen ly hoat fiong:

V. Cau hoi kiem tra:

1. Sosanh 2 IC 74LS164 va 74L.S194.
2. Thiet ke mach fien quang cao (co 8 Led hien tho voi thd to: Led 1, Led?2, ..., Led8) vi 4 chédng trinh
nho sau:
e Niem sang dan t& trai sang phai (t6' Led 1 fien Led 8) sau fio tat het.
e Niem sang dan t6 phai sang trai (t6 Led 8 tr6 lai Led 1) sau fio tat het.
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e KNiem sang dan voi thé t6 nhé sau: Led 1, Led8, Led 2, Led 7,...., Led 4, Led 5.
e Hai filem sang dan chay song song td chinh gida ra ngoai, sau fio tat dan.

3. Hay giai thich hoat fiong cua mach sau:

lCS 40061
Qo 3 D1
2 Dz LEDA
14 @t Tos — Pl
>CP Q2 = y W
82 10 < |ps T LED2 |
134 ce a5 ; E? 1 ”\\LED-S '
82 6 < |ps = LED3 |
5 | ur Qs ?1 ™ 1 ”\\LED-S '
—4 Q9 |— LED4
GND CED5 |
| 12 N
C = LEDS |
] HLED-S )
i . 4017N W
ol, TS =2 O IC1 E_”L_EL.
Bl ;,/\1 3 +[ED-5
y o | 084 Q0 e N LED?
IC3PIC1P IC2P DSB Q1 - F 1P
5 D11 LED-S
1o g I Q2 > by Y
m|‘:‘3 h|% h|% a3 |2 D12 [ LEDS
o ] Q4 10 D13 1 I ’I-EEES—'
8 11 D14 "
>CP Qs e |~
Q6 D15
951 vk a7 |18 D16

74L5164N

741 4N

Hinh 5-14. Maich fien quang cao.

Q)
=
o
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Bai so 6. MACH NEM GIAI MA HIEN TH0

A. Muc fich yeu cau:

1. Khao sat mach fiem va mach giai ma.

2. Thiet kel cac mach dung IC fiem.

B. Duing cu thdc tap:

1. Bo thi nghiem vi mach, fiong ho fio DVM, dao fiong ky.
2. Vimach fiem 74LS90, 74LS92, 74LS93.

3. Vimach giai ma 4511, 74LS47, 74L.S247 va cac IC fia khao sat.

C. Cau hoi chuan bo tro6c khi thoc hanh:

© © N oo g ~ w bdh -

Bang 1

Hay cho biet ma nho phan 4 bit ABCD ? (fiien vao bang 1)
Hay cho biet ma BCD ? (fiien vao bang 2)

Ma nho phan 4 bit con fidoc goi la mal gi

Hay cho biet ma BCD CUA SO 789 = ..o s sssesesssessnsnesssseesnns
Cho so BCD = 0111 1001 0100 co gia tro thap phan bang bao Nhi€U.............c.ccninne.

Co bao nhieu led 7 fioan ? hay NEU tEIN: ... e enreeesnes

Hay ve ki hieu cua led 7 finan lam cach nao fie xac fionh led 7 fioan loai gi?

Bang 2

Cho soinh phan = 0111 1001 0100 co gia trd thap phan bang bao nhieu................

Col bao nhieu nhieu IC giai ma cho led 7 fioan:....... hay NeU teN: ...

Thap phan A B C D

Thap phan

A

B

Thoc hanh ky thuat so.
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D. Cac bodc thoc tap:
1. Khao sat IC niem BCD 7490:

a. Khao sat datasheet cua IC 7490:
¢ Hay tra cou datasheet fie biet s6 fio chan, bang trang thai, choc nang va cac thong soi cua IC, sau
fiay lai tom tat s6 fio chan, s6 fio logic va bang trang thai cua IC:

p— . L W \ o
cpq [ 14 cpy cr¢[] 14 cry cpq [ 14 cpy
MR [2] ELT nc[2] EL MR1[2] 3 NC
N E 12 qq nc 3] 12 o MR 2] 12 q
Nc[4] e N[ M o nc[4] 1] a3
vee Bl 19 6ND VeolE] [deno vecE 10) GND
ms4 [E] 9] a MR+ [8 ] Nc[E] 9] q
ms,[7] 8] Q, MR, [Z 8] a3 Nc[T %] q,
LS90 LS92 LS93
67
i
MS
14 —q cpy 14 —dcpry 14 —d cpy
1—dcpy 1 —d P, 1 —d cp;
MR QpQqQp Q3 MR QpQ1Q2Q3 MR Qp Q1 Q2 Q3

.

B

@

2312 9 8 11 67 1219 8 23128 8 11
Voo =PINS Voo =PINS Veoc=PINS
GND =PIN10 GND =PIN10 GND =PIN 10
NC =PINS 4,13 NC=PINS 2, 3,4,13 NC=PIN4,6,7,13

Hinh 6-1. S6 fio chan va s6 o ki hieu cua IC 74LS90,74LS92 va 74LS93.

LS90
MODE SELECTION

RESET/SET INPUTS OUTPUTS
MR41 | MR2 | MS4 | MS2 Q Q@ Q2 Q3
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 X Count

X L X L Count

L X X L Count

X L L X Count

H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care

Trinh t6 fiem cua cac IC t66ng 6ng:

LS92 AND LS93

MODE SELECTION

RESET

INPUTS OUTPUTS
MR1|MR2|| Qo Q@ Q2 Q3

H H L L L L

L H Count

H L Count

L L Count

H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
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LS90 Ls92 LS93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE
OUTPUT OUTPUT OUTPUT
COUNT COUNT COUNT
Q Q1 Q2 Q3 Qo Q@1 Q2 Q3 Qo Q1 Q2 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 L H L L 2 L H L L 2 L H L L
3 H H L L 3 H H L L 3 - H L L
4 L L H L 4 L L H L 4 L L H L
5 H L H L 5 H L H L 5 H L H L
6 L H H L 6 L L L H 6 L H H L
7 H H H L 7 H L L H 7 H H H L
8 L L L H 8 L H L H 8 L L L H
9 H L L H 9 H H L H 9 H L L H
NOTE: Qutput Qg is connected to Input 10 L L H H 10 L H L H
CP4 for BCD count. 11 H L H H 11 H H L H
NOTE: Output Qg is connected to Input 12 L L H H
CPy. 13 H L H H
14 L H H H
15 H H H H

NQOTE: Output Qq is connected to Input

Hay cho chu thich A & phan LS90 cho biet fiieu gi:
b. Hay tra I6i cac cau hoi sau:

- 1C 7490 co may ngo vao reset:
- Hai ngo vao MS1 va MS2 6 moc logic H thi trang thai ngo ra la so thap phan bao nhieu:
- Chan cap nguon 5V va 0V la chan so may:

- Xung ck tac fiong canh gi:

tac fiong moc logic nao

- Trong IC 7490 co may mach fiem: ......; mach fiem bao nhieu:..............
- Trong IC 7492 co may mach fiem: ......; mach fiem bao nhieu:.............
- Trong IC 7493 co may mach fiem: ......; mach fiem bao nhieu:...............

c. Mach fiem mod 10 (mach fiem BCD):
¢ Ket noi mach fiien nho hinh 6-2:

Q
O

1 ore ao |12 Ve
—pcr1 a1 —{EDT >,

Q2
Q3 11 LEDZ

WCe

MR1 Eps > ©'F
MR2
a
g MS1 =iiE
SW1 Ms2
GND 7490N ICA1 GND

Hinh 6-2. Maich fiem BCD (hay mod 10) s6 dung IC 74LS90.

* 2 o o o

Nhan nut RST_H fie kiem tra trang thai reset cua IC.
Chuyen SW1 = H fie kiem tra trang thai fiat tré6c so 9 = 1001.
Chuyen SW1 = L fie kiem tra trang thai iem BCD cua IC.

Hay ket noi mach fiien nhé hinh 6-3:

Malch fiem mod 2 (con goii la maich chia 2): sé dung malch chia 2 cua IC.

Thoc hanh ky thuat so.
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Q
]
CLK 1‘: SCPO Qo ;2 o>
—PcP1 Q1 S
Q2 |— wof=
a3 1+
MR1 IC1P
3 1 MR
? MS1 ol8
MS2 e
GND  7490N  ICT 1
GND

Hinh 6-3. Mach Aiem mod 2 s6 dung IC 74LS90.

¢ Quan sat ngo vao xung CLK va ngo ra QO (Led1) roi ve dang song clk va ngo' ra QO:

e. Mach fiem mod 5 (mach chia 5): s6 dung mach chia 5 cua IC.
¢ Hay ket noi nhé mach hinh 6-4:

A tscro a0 2

CLK Tert a1t B2 LED1

Q2
a5 |-t —LED2

RST F>—4—= MR1 LED3
5 MR2
> MS1
+ MS2

GND  7490N IC1

Hinh 6-4. Mach fiem mod 5 s6 dung IC 74LS90.

¢ Quan sat ngo vao xung CLK va ngo ra Q; Q, Q; filen vao bang trang thai roi ve dang song clk va
cac ngo ra:

Nem OUTPUTS
clk Qs | Q | Qg
0
1
2
3
4
5
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f.  Mach fiem mod 6 s6 dung IC 74L.S90 va IC 74L.S08:

¢ Hay ket noi mach fiien nho hinh 6-5:

¢ Quan sat ngo vao xung CLK va ngo ra Q:Q,Q:Q, fiien vao bang trang thai roi ve dang song clk
va cac ngo ra:

Nem OUTPUTS
Qs | Q2 | Q1 | Qo

0
1
2
3
4
5
6
@iccj >cPo Qo (L2

PPt & s 3 [lEDT >
) Q3 11| LED2
S [LED3 >
€1 wst
M&2 o = o
—l w|=> ==
GND 740N IC1
74AS08N IC1P IC2P
2
3 o2 |2
1 A e [©]
IC2A

Hinh 6-5. Maich fiem mod 6 s6 dung IC 74LS90 va 74LS08.

¢ Hay giai thich nguyen ly hoat fiohg cua mach:
g. Mach fiem mod 6 chg s6 dung IC 74L.S90:

Thoc hanh ky thuat so. 51
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¢ Hay ket noi mach fiien nho hinh 6-6:

¢ Quan sat ngo vao xung CLK va ngo ra Q:Q.Q:Q, va kiem tra mach hoat fiong fiung voi bang
trang thai 6 tren hay khong, giai thich hoat fiong cua mach.

o

UVC C

LEDO

-

[&]
{LED1 > |9

- |Co

GND  7490N  IC1

Er R e B

L 1 P>cp1 Qi
Q2
Q3

21 MR

3 1 mR2

5 1 ms1

71 ms2

[LED2 >

L]
f—

N

GND

MHED IC1P

GND

Hinh 6-6. Mach fiem mod 6 ch: s6 dung IC 74LS90.

h. Mach fiem mod 7 s6 dung IC 74L.S90 va cac cong logic:

¢ Hay ket noi mach fiien nhé hinh 6-7:

[cLk >——"Ppcre o |2 [(EDo >
= S [(EDT >
, Q3 ”l LED2
1 [[ED3 >
? MS1 VCCA A\VCC
MS2 o o
~NIT n 8 38
GND  7490N  IC1
74AS08N 5 .
2 g
3 4 a (o
: Slel
IC2B
IC2A 74AS08N B
GNDGND

Hinh 6-7. Mach fiem mod 7 s6 dung IC 74LS90 va IC 74LS08.

¢ Quan sat ngo vao xung CLK va ngo ra Q3 Q2 Q1 QO fiien vao bang trang thai roi ve dang song

clk va cac ngoi ra:

Nem OUTPUTS

Q | Q

Q1

Qo

~N (O | OB WIN (kO
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¢ Hay giai thich nguyen Ii lam viec cua maich:

i. Mach fiem chia 7 s6 dung IC 74LS90:
¢ Hay ket noi mach fiien nhé hinh 6-8:

14 12
®_—C_1C§8$3 0 I3 LEDO

o |8 H{LED1 >
, az U [CED?2 >
= [[EDz >

S 1 ms1

GND 7 1 wms2

7490N __ ICH

VC
/

O

Voo

Ly
IC1P

)
=

GND

GND

Hinh 6-8. Maich fiem mod 7 chz s6 dung IC 74LS90.

¢ Quan sat ngo vao xung CLK va ngoi ra Q3Q.Q:Qo fiien vao bang trang thai roi ve dang song clk

val cac ngo ra:

Nem OUTPUTS
Qs | Q2 | Q1 | Qo
0
1
2
3
4
5
6
7

Thoc hanh ky thuat so.
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¢ Hay giai thich nguyen Ii lam viec cua maich:
j.  Mach fiem 8 va 9 so dung IC 74LS90 va cong logic: sinh vien thdc hien fiung trinh to tren:

k. Mach fiem BCD t6 00 fien 99 (0000 0000 fien 1001 1001) s6 dung 2 IC 74LS90:
¢ Hay ket noi 2 IC fiem 7490 nhé hinh 6-9:

CIK —4>cee Qo 2 [(EDO >
—C>CP1 (e} T ED1T
%) 8_|‘—I_>
) a3 X L[ED2_>
—= s | o - LED3
5 1 ms1
:
Q QO Ms2
| | —
SN SN | GND 7490N IC1
Q (8]
[ &)
wl= = 14 12
CI>CP0 Q0 LED4
c1p Icop| —Cpcet a1 LEDS
Q2 11
= a Q3 LEDG
oz <=3 21 MR1 | TED7 >
& o 3 | v LED?
1 1 51 msi
GND GND MS2

GND 7490N  IC2

Hinh 6-9. Mach fiem BCD t& 00 fien 99 s6 dung 2 IC 74LS90.

Hay cho biet IC nao fiem hang fidn vo va fiem hang chuc:
¢ Quan sat ngo vao xung CLK va ngo ra Led8 Led7 Led6 Led5 Led4 Led3 Led2 Ledl fiien vao
bang trang thai.

ck | L7 L6 L5 L4 L3 L2 L1 LO clk | L7 L6 L5 L4 L3 L2 L1 LO
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I. Mach fiem BCD t6 00 fien 59 (0000 0000 fien 0101 1001) s6 dung 2 IC 74LS90:

¢ Hay ket noi 2 IC fiem 7490 nho hinh 6-10a:

¢ Giai thich: mach fiem BCD t& 00 fien 59 t6éng 6ng voi so BCD t6/ 0000 0000 fien 0101 1001, ta s6
dung trang thai thd 60 t66ng 6ng vdi 0110 0000 lam trang thai reset. Vi trang thai nay thi IC
fiem hang fidn vo td reset va ta ch can reset IC fiem hang chuc. Ne reset IC fiem hang chuc ta
dung 2 trang thai 11 cua Q3Q2 (led7 led6) ket noi voi 2 chan reset 2 va 3 cua IC fiem hang chuc.

¢ Trong mach fiem hinh 6-10a thi ta khong the reset iddc, neu muon reset thi ta phai ket noi mach
nho hinh 6-10b.
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14 12
CLK L 14 scro Qo [LEDO >
L 1 Fcpt a1t B2
S LED1
) a3 |1l [CEDZ >
MR
RST B>+ MR ' LEDS
- rs1
MS2
GND 7490N  IC1
14 12
1\,>c§0 Qo |- LED4
g>cp1 ol [[EDE >
, Q3 ”I [CEDE >
] me [LED7 >
5 1 ms1
L1 sz
GND 7490N  IC2

Hinh 6-10a. Mach fiem BCD td 00 fien 59 s6 dung 2 IC 74LS90.

CLK L Y scpo o |12 Qe NTFDo >
L T Popr a1 2Q
IC4A o oz YEDT>
74532N , Q3 11 Q3 TED>
3 N [N +ED3
5]
7 MS1 (] &) (8
B G 0l WS T2 =8
z . |GND 740N ICI
20 IC2P IC1PIC4P IC3P
@O
o
I~

Ytscro o 12 gg [LEDZ >

1 9 ol
pcp 821 8 0f HLED5 >» ~|°

oz 1 Q LEDG

10
GND
7
GHND
7
GND

2 1 ur1
Q6 Q5 3| wro [EDY
6
MS1
71 wms2

GND 7490N  [IC2

Hinh 6-10B. Mach fiem BCD td 00 fien 59 s dung 2 IC 74LS90, co the reset AGALC.

m. Mach fiem BCD t& 00 fien 65 (0000 0000 fien 0110 0101) s6 duing 2 IC 74L.S90 va cong logic:
¢ Hay ket noi 2 IC fiem 7490 nh¢ hinh 6-11:
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-
m
g[o/
2

CLK 11’“>cpo Qo ;20
IC4A —JcPi S WY, (o>
T4532N Q3 1103
2 T
RST_H> '/3 ey | 00 t{Eps > 8 I
2 5
° 1 wmsr
i 1 N2 [C1PICZP
GND 7490N  IC e g
[LED4 >
=
2L 8% 1‘§C>cpo Qo0 ;24 [ LED5 >
35 | o o[ s s
B az 2 s
T _ 2
= VR [LED7 >  Ic3Pc4P
o % © % ) Ul
M54 fa] fa)
§ § 1 ms2 ™~z |5
S 9 <~ GND 749N IC2
903 E 9*‘1‘ [2)
Q6 Q5 Q2 Qi

Hinh 6-11. Mach fiem BCD t& 00 fien 65 s6 dung 2 IC 74LS90 va cong logic.

Chu y: 8 ngo' ra fia Addc

¢ Giai thich: mach fiem BCD t6 00 fien 65 t6dng 6ng voi so. BCD t6 0000 0000 fien 0110 0101, ta s6
dung trang thai thd 66 t66ng 6ng véi 0110 0110 lam trang thai reset. Vi trang thai nay thi IC ta
phai dung them cong logic la cong AND fie and 4 trang thai thai bang 1 roi fiieu khien reset cua
ca 2 IC fiem.

n. Sinh vien hay thdc hien mach fiem mod 70, 75, 80.

2. Khao sat IC giai ma led 7 fioan loai Anode chung 74247 (hoac 7447):

a. Khao sat datasheet cua IC giai ma 74247:
¢ Hay khao sat datasheet fie biet s6 fioi chan, bang trang thai, cac thong so cua IC, sau fiay la sé fio
chan, sb fio logic va bang trang thai cua IC nho hinh 6-12:

OUTPUTS __ _
A R EE =

LI

= =
Voo ft o s b 4 e 012345%7”:8':9!%3125515
[t6] [15] [a] [1s] [i2] ] [o] [

ﬁ] l rﬁﬁl | NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
f g abecde
) BI —
B CLTREBCRBID A g | b
I I imt
|_| I_I !mlp |E, Ls] I_l I_l |G_N:|> N
\—v—/ TEST OUT IN \_V_/ SEGMENT
INPUTS PUT PUT  |NPUTS IDENTIFICATION

Hinh 6-12. S6 fio chan IC 74LS247 va hien thi so t6dng dng véi ma nhi phan.
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DECIMAL INPUTS t OUTPUTS
OR BI/RBO NOTE
FUNCTION | LT |RBI | D c B A a b c d e f g
0 H H L L L L H ON ON ON ON ON ON 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 ON OFF ON ON OFF ON
3 H X L L H H H ON ON ON ON OFF OFF ON
4 H X L H L L H OFF ON ON OFF OFF ON ON
5 H X L H L H H ON OFF ON ON OFF ON ON
6 H X L H H L H ON OFF ON ON ON ON ON
7 H X L H H H H ON ON ON OFF OFF OFF OFF 1
8 H X H L L L H ON ON ON ON ON ON ON
9 H X H L L H H ON ON ON ON OFF ON ON
10 H X H L H L H OFF OFF OFF ON ON OFF ON
1 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 OFF ON OFF ON ON
14 H X H H H L H OFF OFF OFF ON ON ON ON
15 H X H H H H H OFF OFF OFF OFF OFF OFF OFF
BI X X X X X X L OFF OFF OFF OFF OFF OFF OFF 2
RBI H L L L L L L OFF OFF OFF OFF OFF OFF OFF 3
LT L X X X X X H ON ON ON ON ON ON ON 4

NOTES: 1. The blanking input (BI) mus! be open or held at a high logic level when output functions 0 through 15 are desired. The ripple-blanking input (RBI) must
be open or high if blanking of a decimal 2ero is not desired
2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are off regardiess of the leved of any other input
3. When ripple-blanking input (REBI} and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs go off and the
ripple-blanking output (RBXO) goes to a low levil (response condition)
4. When the blanking input/npple blanking output (BIRBCQ) is open or held high and a kow is applied to the lamp-test input, all segment cutputs are an
+ BIRBO is wire-AMND |ogic serving as blanking input (Bl) andior ripple-blanking oulput (RBO)
¢ Hay cho biet IC giai ma 74247 la IC giai ma cho led 7 fioan loaii gi:
= Chan fiieu khien LT co tac dung gi:
= Chan fiieu khien RBI va BI co tac dung gi:
= Chan cap nguon cho IC la so may:
b. Mach fiem BCD hien thi bang led 7 fioan:
Ket noi mach fiien nho hinh 6-13:

(A >
CIK >—4gp>cr0 o |2 A aprl = g g
EiFg SNSRI B b [O2 5 o
Q2 [ e T > el
) Q3 21D dom—\_m IC1PIC2P
RST H> e < 1 MR1 el ?
3 1 uro SW1 SALT e LE—> <l e
6 1 msi SW2 Bl g :)—‘1“ s 0
/ MS2 4 RBI
(G >

GND 7490N IC1 1C2

Hinh 6-13. Mach fiem BCD co giai ma hien thi led 7 fioan.

Chu y: Cac ngoi ra cua IC giai ma 74247 fiddc noi vdi cac ngo vao led 7 fioan loai anode chung chba
giai ma.
¢ Hay chuyen fioi cac trang thai cua SW1, SW2, SW3 fie kiem tra cac trang thai co trong bang
trang thai 0 tren.
¢ Khi mach fang fiem ta nhan Reset High thi mach se hoat fiong nho the nao ?
¢ Khi thdc hanh mach nho hinh 6-13 nhéng neu led 7 fioan chz hien tho cac soi 1, 3, 5, 7, 9 hoac 0, 2,
4, 6, 8 thi mach bo hien tédng gi?
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¢ Neu led 7 fioan chz hien tho cac so nhé hinh sau thi bo hien t66ng gi ? giai thich ?

1| =
— 10
8 9 10 M 12 13 14 15
c. Mach fiem BCD t6/00 fien 99 hien tho bang led 7 fioan:
¢ Ket noi mach fiien nho hinh 6-14:
QB0 >
L C>cP1 Qf .
Q2 QB2 Q )
Q3 O 5]
s HE> | f o
RST H > MR2
[RETMEPS 6 | msi IC1P IC2P
7 1 s oln o
R S ‘_z =z
GND 7490N IC3 ] a
14 t>cro o |2 1A a C)”—,_|I>
1L‘>C|:v1 Qi1 g 1B bj@
@ | 21¢ cP—L¢T >
> sE 1° B>
— MRt e
S MR : LT fC)—Ijj
MS1 Bl g
1 ms2 *V Ladpp |
GND 7490N  IC1 IC2

Hinh 6-14. Maich fiem BCD t& 00 fien 99 co giai ma hien thi led 7 Aoain.

Chuy: cac ngo ra cua IC fiem hang fion vo (IC1) fiddc noi voi cac ngo vao cua IC fia giai ma ket noi

san tren bo thi nghiem.

¢ Hay quan sat ket qua fiem xem co fiung té 00 fien 99 hay khong?

d. Mach fiem BCD t6 00 fien 99 hien tho bang led 7 fioan co xoa so 0 vo nghia 6 hang chuc:

¢ Ket noi mach fiien nho hinh 6-15:

Chu y: cac ngo'ra cua IC fiem hang ién vo (IC1) id6c noi vdi cac ngo vao cua IC fia giai ma ket noi

san tren bo thi nghiem.

¢ Hay quan sat ket qua fiem xem co fiung vai trinh t& fiem nho sau hay khong: khi bat fiau fiem thi
ta nhan nut reset. Led 7 fioan hang chuc tat, led 7 fioan hang fidn vi sang. Khi col xung clock thi
gia tro iem tang cho fien khi gia tro hang fién vo bat fiau chuyen trang thai to 9 ve 0 va hang chuc
bat flau sang so 1 la fiung. Qua trinh fiem tiep tuc tang cho fien khi bang 99 thi t6/ fiong ve lai 00.

= 0 va cac trang thai 4 ngo vao

O chu ky! tiep theo fie tiep tuc fiem va xoa so 0 vo nghéa 6 hang chuc thi ta phai nhan nut reset.
Nguyen ly xoa so: 0 voi nghéa hang chulc la: trong bang trang thai cua IC giai ma neu ngo vao RBI

Thoc hanh ky thuat so.
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CLK e Pore oo iz T
Licfcr o g 1QB1 >
Q2 o o
2 e +{cBz > S 2
—{ MR o 9
(RSTIRERS 6 | N2 Ic2p IC3P
71 ws2 Sa “la
p— . = =
GND 7490N  IC & b
LI>cpr a1 2 1B ppz 1B >
az |- e —TT >
Q3 1 51D dom—‘_@
2 1 MR e
g MR2 3T s
—{ Ms w5/ —C]BI g oM
& MS2 A RBEI
7/ BND 7asoN, 1C2 IC3 LG
>
7414N > © |
IC5H§ ¥ | [, PRE o |5 7 glg
1
— L IC5P 1C4P
O car O Mo ®|a
GND Lgf 745112N 5 5
<l Ic4A

Hinh 6-14. Mach fiem BCD t6 00 fien 99 co giai ma hien thi led 7 foan.

e. Mach fiem BCD t61 00 fien 99 hien tho bang led 7 fioan va co nut nhan fiieu khien fiem/ ngéng

flem:

¢ Ket noi mach fiien nho hinh 6-15:
CLK

/N

+5V

IC3A

s 1
3], PRE 4|5 2 1P Q0 B1
[ 3], Q —CI>»cP1 Qt 7
[WoReT>—PcLk TAB0SN o BT
2l sk 2 | R $-1aBs >
£ 3 1 MR2
745112N s | wsi
N IC4A T Ms2
GND 7490N  ICT
LED1
g 8 8§ 8 4 fscr0 Qo |2 Ao >
> 5 2 5 1 9
o > CP1 821 — QAT >
IC3P IC4PIC2P|C1P g3 1 Haa2 >
o ®lo g o, EEE>4—2 R
z 2 Tz -l MR2
o o ©° ® 5 1 wmst
7 1 ws2
GND 74%0N G2

Hinh 6-15. Mach fiem BCD td 00 fien 99 co giai ma hien thi led 7 fioan.

60

Thoc hanh ky thuat so.




Troong Nai Hoc Sé Pham Ky Thuat

Khoa Nien Nien To

¢ Khi LED1 tat tédng 6ng vdi ngo ra Q 6 moc 0 > khoa cong AND - xung CLK khong qua fi66c
cong AND nen mach ngdng fiem.
¢ Khi LED1 sang t6dng 6ng voi ngo ra Q 6 méc 1 - md cong AND - xung CLK qua fid6c cong
AND nen mach fiem theo xung CLK.
¢ Ke chuyen fioi trang t& ngéng fiem sang fiem hoac ngdoc lai ta nhan nut MONOL1 fie kich FLIP
FLOP lat trang thai.
¢ Hay giai thich nguyen ly lam viec cua mach.

3. Khao sat IC giai ma led 7 fioan loai cathode chung 4511:

a. Khao sat datasheet cua IC giai ma 4511:

¢ Hay khao sat datasheet fie biet s6 fioi chan, bang trang thai, cac thong so cua IC, sau fiay la sé fio

chan, sé fio logic va bang trang thai cua IC nho hinh 6-16:

B[ 1e 16 [1 Voo Inputs Outputs
C[ 3 15 ]f LE|BI|LT| D C B A a b c d e f g | Display
) x[x[o[x x x x[1 1+ 1 1 1 1 1 8
trg s 141g —_— X[0o[1[X X X X|0 0 0 0 0 0 0| Ban
Bl 13 f)( ] Ib of1]l1]o0o o o of1 1 1 1 1 1 0 0
[ 4 :]9' — ofp11]1 0 0 0 1 0 1 1 0 0 0 0 1
e! lc. ofp11]1 0 0 1 1 1 1 1 1 0 0 1 2
LEQ 5 1206b ey olt|j1}jo0 o 1 1|1 1 1 1 0 0 1 3
ofs e THHEEEE IR
ofl11]1 0 1 1 0 0 0 1 1 1 1 1 5]
All 7 10 [ d ol1]14]o0 1 1 1|1 1 1 0 0 0 O 7
ofp11]1 1 0 0 0 1 1 1 1 1 1 1 8
Vss [} 8 G ol1li]7 0 7 6{0o 0 0 0 0 0 0| B
oj11]1 1 0 1 1 0 0 0 0 0 0 0 Blank
o THHEEE
i 1 = olif1]1 1 1 olo o 0o o o 0 o | Bank
U!EBHEE’ fgq olifil1 1+ 1 7|0 0o o o o o o] Bank
o1 2 3 4 5 & T &8 1% )X X X X . .
Hinh 6-16. S6 fio chan va bang trang thai cua IC giai ma 4511.
b. Mach fiem BCD hien tho tren led 7 fioan loai cathode chung dung IC giai ma 4511:
¢ Hay ket noi mach filen nho hinh 6-17:
CLK AP0 o (2 l q A A B2 - o
—popt Qi -1 B B —'11 LB~ 2 g9,
a2 [& e o o T8
Q3 D D
RST H>—9-2{ MR = e 12—~ GiPice
2 wr: RN T oo |2
MS1 SW2 BI G z o>
’ 1 wms2 LE — F >
SWs > (s>
GND 7490N IC1 4511N  1C3

Hinh 6-17. Mach fnem BCD.

Chuy: Cac ngo ra cua IC giai ma 4511 fi6dc noi vai cac ngo vao led 7 fioan loai cathode chung choa

giai ma.

¢ Hay chuyen fioi cac trang thai cua SW1, SW2, SW3 fie kiem tra cac trang thai co trong bang
trang thai 6 tren.

4. Khao sat IC fiem nho phan 4 bit 7493:

Thoc hanh ky thuat so.
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a. Khao sat datasheet cua IC fiem nhi phan 4 bit 74LS93:
¢ Hay khao sat lai datasheet cua IC 74LS93 6 hinh 6-1 .

b. Mach fiem nho phan 4 bit s6 dung 74LS93:

12 LEDO
g LED1

11 LED2

¢ Hay ket noi mach nho hinh 6-18:
|C1
CLK %C>CPO Qo
—I>CP1 Q1
5 Q2
3 MR1 Q3
RST_H MR2
74LS93N

LED3

ccC

IC1P

10
GND

Hinh 6-18. Mach fiem nhi phan 4 bit s6 dung IC 7493.

¢ Quan sat ngo vao xung CLK va cac ngo ra fie kiem tra lai bang trang thai fiem va cho biet mach

fiem fiung hay sai.

IV. Cau hoi kiem tra:
So sanh s@' khac nhau cua 2 I1C giai ma 4511 va 74L.S247.

AN A

Tra cou IC 4518 va cho biet choc cua IC.

Thiet ke mach fiem giay - fiem phut cho fiong ho so.
Cho biet sl giong nhau va khac nhau gida maich chia va maich fiem.

Hay cho biet IC 7492 co chdc nang gi ?
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Bai so 7 MAICH NEM LEN - NEM XUONG - NAT TROOC SO NEM

A. Muc fiich yeu cau:

1. Khao sat cac mach fiem fiat trodc so fiem, fiem len fiem xuong.

2. Thiet ke cac mach fiem dung cac IC fiem.

e

Duing cul théc tap:

1. Bo thi nghiem vi mach, fiong ho fio VOM, DVM, dao fiong ky.

2. Vimach 74L.S192, 74L.S190, 74L.S193 hoac 40193 va cac IC fia khao sat.

wn e G

Bang 1

Cau hoi chuan bi trodc khi thdic hanh:

Haly cho biet bang trang thai cua mach fiem len 4 bit ABCD (fiien vao bang 1).
Hay cho biet bang trang thai cua mach fiem xuong 4 bit ABCD (fiien vao bang 2).
Hay ve mach fiat trodc so fiem 4 bit fiong sé dung FF JK

Bang 2

Thap phan A B C D

Thap phan

Thoc hanh ky thuat so.
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D. Cac bdoc thoc tap:

1. Khao sat IC iiem BCD fat trodc so iem 74192:
a. Khao sat datasheet cua IC 74192 hoac 40192:
¢ Hay tra cou datasheet fie biet s fio chan, bang trang thai, chéc nang va cac thong so cua IC,
sau fiay la tom tat so fio chan, s6 fio logic va bang trang thai cua IC:

1 1% 1 10 89
Vee Pp MR TCp TCy PL Ps P3 l | | | |

[16] [1s] [ra] [1s] [re] [ve] [ro] [e]

PL Py Py P2 P3
T

S— ﬂPU Cyp— 12

4 CPp TCpp——13
MRQy @ Qo Oy

Lib Lef Lof el L] Lef Lo o] HERR

Pfr Q Q GCPp CPy Qp Q3 GND 14 3 2 6 7T

Hinh 7-1. SO fio chan va so Ao ki hieu cua IC 74LS192.
MODE SELECT TABLE

MR PL CPy CPp MODE
H X X X Reset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H T H Count Up
L H H T Count Down

¢ Hay cho biet chdc nang cua cac fiddng tin hieu

- Nééng MR, TCu, TCp:

- Neéng PL va, P,P,PP,:

- Chan cap nguon:

- Khi muon fiem len thi xung clk fida fien ngo' vao nao:

- Khi muon fiem xuong thi xung clk fida fien ngo vao nao:

>

b. Mach fiem BCD — fiem len — hien thd tren led 7 fioan:
¢ Hay ket noi mach fiien nho hinh 7-2:
¢ Quan sat ngo vao xung CLK va cac ngo ra roi flien vao bang trang thai:

Nem OUTPUTS
clk Qs Q. Qs Qo
0
1
2
3
4
5
6
7
8
9
10
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IC2

PO Qo 3 F_IEEEI'»' o

P1 Q1 g [@BT > _°¢

S >

|C2P

QB3

CPU ©| 4

CPD . &

PL TcU 31—LED1

MR TcD :)37LED2

74192N

Hinh 7-2. Mach fiem BCD - fiem len sd dung IC 74LS192.

c. Makch fiem BCD — fiem xuong — hien tho tren led 7 fioan:

¢ Hay ket noi mach fiien nhé hinh 7-3:

RST H>14

[C2
PO Qo0 3 r_IEEEI'»'

2 [
P1 Q1 QB1 g
P2 Q2 |2 o> ¢

QB3

CPU 0| 4
CPD &
PL Tcu D2—TTED1
MR Tco P {ED2
74192N

Hinh 7-3. Mach fiem BCD - fiem xuong s6 dung IC 74LS192.

¢ Quan sat ngo vao xung CLK va cac ngo ra roi fiien vao bang trang thai:

Nem
clk

© ool N O O bdlwW N O

=
o

Qs

OUTPUTS
Q2 Q1 Qo

Thoc hanh ky thuat so.
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d. Mach fiem fiat tr6oc so fiem t6 1 fien 5 (0001 - 0101) — hien tho tren led 7 fioan:
¢ Trinh td fiem AGdC minh hoa nho sau:

¢ Hay ket noi mach fiien nho hinh 7-4:

IC2
SWE=2H P00 | QBo o o
SW2= P Q1 |§B1 > 5 =
o212 a2 |2 Q" 3
=g 7 QB2 >
SW4= P3 Q3 | IC2RC1P
5 IiiBS >
CLK y CPU mlo'\"c
SWe= ot CPD . =
414(: PL  TCU 313 LED1
RST H MR TCD [ LED2

74192N
?4003N 2
IC1A 1

Hinh 7-4. Mach fiem t6/ 1 fien 5 s6 dung IC 74LS192.

¢ VOi mach fiem nay ta phai s6/ dung trdéng hop fiat trodc so fiem la 6/ cac ngo vao P3P2P1P0 =
0001 bang cac SW tédng 6ng. Khi co xung thi mach fiem tang gia tro iem t6 0001 fien 0101,
khi co xung tiep theo thi mach se tang fien gia tro la 0110 va ta lay gia tro nay qua cong NAND
fie nap lai so0001 va mach lap lai trinh td fiem.

¢ Quan sat ngo vao xung CLK va cac ngo ra roi flien vao bang trang thai:

Nem OUTPUTS
clk Bl xul Q
0

1

2

3

4

5

6

7

¢ Hay cho biet chdc nang cua ngo vao PL, chdc nang cua cong NAND trong s6 fio: mach.
e. Mach fiem fiat trédc so fiem t6 2 fien 7 (0010 - 0111) — hien tho tren led 7 fioan:
¢ Trinh té fiem Ad&c minh hoa nho sau:
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¢ Hay ket noi maich fiien nhé hinh 7-5:

¢ VOi mach fiem nay ta phai s6 dung troéng hép fat tré6c soi fiem & cac ngo vao P3P2P1P0 =
0001 bang cac SW t66ng 6ng. Trang thai fiel fileu khien nap lai la 1000.

IC2
PO QO g QB0 o o
Pt Qf g g
P2 Q2 2— FETED Q" 3
P3 @3 | B2 IC2RC1P
+—JaB3s >

CPU ©|5 ™
CPD i G
PL  TCU -2 LED1
MR TCD [ LEDZ
74182N

74003N 2

IC1A 1

Hinh 7-5. Mach fiem t& 2 fien 7 s dung IC 74LS192.
¢ Quan sat ngo vao xung CLK va cac ngo ra roi fiien vao bang trang thai:
Nem OUTPUTS
QO Ql QZ QS

O oA~ W DN, O

7
¢ Hay giai thich nguyen ly lam viec cua maich:
f. Mach fiem fiat tr6oc soi fiem t6/ 5 xuong 1 (0101 - 0001) — hien tho trein led 7 fioan:
¢ Trinh t6 fiem A66c minh hoa nho sau:

¢ Hay ket noi mach fiien nhd hinh 7-6:
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IC2

3 QB0
PO Qo = g
P Q1 = QR1 g
P2 Q2 = YoEz 9
CPU @| 4
CPD 1» a
PL  TCU 313 [LED1
MR TCD [ LED2Z

Hinh 7-6. Mach fiem t6 5 xuong 1 s6 dung IC 74LS192.

¢ VOi mach fiem nay ta phai s6 dung trodng hép fiat trodc so fiem 6 cac ngo vao P3P2P1P0 =
0101 bang cac SW t6dng 6ng. Mach fiem bat fiau td 0101 va khi co xung thi gia tro iem giam
xuong cho fien khi bang 0000 thi ta sé duing trang thai nay fie nap lai so: 0101.

¢ Quan sat ngo vao xung CLK va cac ngo ra roi fiien vao bang trang thai:

Nem OUTPUTS

~N oo o~ W DN (kO

2. Thiet ke cac mach 6ng duing:
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a. Thiet ke' mach fiem len td 00 (0000 0000 BCD) fien 99 (1001 1001 BCD) dung 2 IC fiem 74192:

¢ Hay ket noi mach fiien nhé hinh 7-7:

¢ Trong s6 fiormach nay s6 dung 2 IC giai ma co tren bo thi nghiem.

¢ Ngora TCy cua IC fiem hang fidn vo iddc noi voi ngo vao CPy cua IC fiem hang chuc — khi fiem
len va ngo ra TCp cua IC fiem hang fién vi Aiddc noi voi ngo vao CPp cua IC fiem hang chuc.

¢ Quan sat hoat fiong cua maich.

IC1
15 Moo oo o @B >
4P o1 2 —[QBL > ¢
11 p o |- o
S 1r a3 -
[ L@ > ©°
. [QB3 >
CLK > cru | 4
W CPD 12 3
PL ToU
RET_ > VEC 14 ur 1ep Dﬁ‘
74192N
IC2
o
% [=I] Qo g
- F @ |
D1 ez a2
G| == IG2P
: <l
=
2 cru &
11 SPP 12
ﬁc PL  ToU s
e MR TcD [
74192N

Hinh 7-7. Mach fiem t6 00 Aen 99 sd dung 2 IC 74LS192.

b. Thiet ke mach fiem t6 01 (0000 0001 BCD) fien 12 (0001 0010 BCD) dung 2 IC fiem 74192:
¢ Hay ket noi mach nho hinh 7-8:

IC1
%15 PO Qo
eer e
2 2 o>
I R T
oE—>
CLK GND 5 | cpy

4
VCC %ﬂ CPD

4C PL TCU

%

RST_A> L MR TCD 3ﬁ|
74192N
1C2

15 [og  qp 204 QA0 >
= B
0 1 e g2 |E5Q6
J_ s | o3 43 oz e >
GND 5 | o,
4
i1 CFD 12 9 Q D
4C PL  TOU [O== 8 S 2
B wr Ten PEET 9T T
7410N 74192N IC1P 1C2P IC3P
13 Q4 -
12 [ 2 a0 "o *lg ™o
1 Q1 Q@ U] )

IC3A
Hinh 7-8. Mach fiem t6 99 xuong 00 s dung 2 IC 74LS192.
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¢ Mach nay con fiddc goi la mach fiem gid to 1 fien 12 gidiroi ve lai 1 gi6. Hay giai thich hoat fiong
cua mach:
c. Thiet keimach fiem t& 99 (1001 1001BCD) xuong 00 (0000 0000BCD) dung 2 IC fiem 74192:

¢ Hay ket noi mach nhg hinh 7-9:

IC1
15 PO Qo @
1l pt o F2—{gei > ¢
10 6 o]~
Q s P2 92 I aBz >
SA Fe €8 IC1P
5 l—-
2| cru @|4
CLK 1 SFP 12 5
—q L Tou D=
RET_H> MR TCD 3—|
74192N
IC2
(&)
1‘3 PO Qo g
o P ol fe—QAT > ¥
P2 Q2 (2P
9 ! p3 a3 B, Qa2 > Ic2
5 [QA3 > mlg
e =
11 PP 12
ﬁc PL  TCU Dﬁ
\I01® MR TCD D=
74192N

Hinh 7-9. Mach Aiem t6 99 xuong 00 sd dung 2 IC 74LS192.

d. Thiet ke:mach fiem t& 59 (0101 1001 BCD) xuong 00 (0000 0000BCD) dung 2 IC fiem 74192:
¢ Hay ket noi mach nho hinh 7-10:

IC1
- 15 PO Qo 3 Qn QB0
T,
e T
s @ rim>
&l o | 0 o5 |7 s HaEz >
QB3 >
5
CLK CPD
M pL Tou D12
RET > "7 MR TeD Qﬁ|
74192N H

d
Y

[&] [}

CPD g 9

U el oTou 2 9 ¢

MR TCD [D— ICIP IC2P
74192N @, ©lg
T4508N 2.Qb F a
3
7400N 103

X IC3A
4@ 74508N
! 5 Q4 |
IC4A 5 Icap 1C4P
4 Q7 r--|D
IC3B ™| 2

Hinh 7-10. Mach fiem t6 59 xuong 00 s6 dung 2 IC 74LS192.
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e.
¢

Haly thiet ke mach fiem len t6/ 00 fien 99 co mot phim start/stop:

Hay ket noi mach nhé hinh 7-11. Mach co mot nut nhan fieu khien start/stop co chéc nang: khi

flang ngdng fiem neu ta nhan nut “start/stop” thi mach bat fiau fiem, khi mach fiang fiem neu ta
nhan nut “start/stop” thi mach se ngéng fiem.

Chu y nut nhan “start/stop” chinh la nut “MONQO1”

i

|C1
PO QO
P1 Q1
P2 Q2
%’h P3 Q3
+ =
CPU
3, PRE g CPD ;
1 PL  TCU
MDN01>—%2>CLK ; MR TCD 1
K [ =
CLR 74192N
745112N c2
¥ 1C4A B e a0
1 pr o
Q 5] 5] LED1 10 ] P2 Q2
o O 5] Q o
al” o W 8 — P32 Q3
e I .
ICIRC2P IC3P | j CPU
CFD
l:'c'|a';'°|.r:1 r‘“|.r:1 wl 11 12
z 'z 'z %¥g <] Pl Tou PR
¢ ° 9 3 RST_H gt MR Tep P
74192N

"

Hinh 7-11. Mach fiem t& 00 fien 99 s6 duing 2 IC 74LS192 co them nut start/stop.

f. Haly thiet kel mach fiem len t6/ 00 fien 99 co mot phim UP/DN:

Hay them vao mach fiem 6 hinh 7-12 co mot nut nhan fiieu khien UP/DN co chéc nang: khi fiang

fiem len neu ta nhan nut “UP/DN” thi mach fiem xuong, khi fiang fiem xuong neu ta nhan nut

“UP/DN” thi mach fiem len.

IC1
N 15
1 ~7400N 2P0 a0 |3 QB0 >
y M S
2 9— P2 Q2 > B2
o, Pre oI IC3A = NS 1982 >
: 4 s QB3
MONO1 >—I>CLK 5 7 CPU
2| sl 5 = cro -
CLR N vee ﬁc PL. TCU D%
745112N IC3RB MR TCD
= IC4A 74192N
v Ic2
+5V 15 - an 3 QAD
e o
8 8 8 8 —1 P2 Q2 7 AD
o” ©” <1” o 21 p3 Q3 —lQA2 >
i
ICTRC2P IC3P IC4P i CPU
CPD
“lo=lg Mo ~lo < eeoTeu pi2
e o © © [RST_H> TCT MR TCD [D—
T4192N

Hinh 7-12. Mach fiem t& 00 fien 99 s6 duing 2 IC 74LS192 co them nut UP/DN.
Chu y: nut monol chinh la nut “UD/DN”.

E. Yeu cau thi cong mach dng dun

g:

Thoc hanh ky thuat so.
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Hay thi cong mach fiem san pham dung cam bien thu phat hong ngoai co s6 fio: nh6 hinh 7-13.

VCC VCC VCe VCC veo
M
LEDM
teo2 W LEDTHU
LED PHAT
J_ VHNT
zl, ©
Q —
GND GND GND GND
J +12V1 5
Wl v Yo Ftor toitor te Lee”
c1 GMND 3 3 3
v TF 8 78051, L L
Nl I GND GND GND GND GND
LED
D9
vee  GND
A ic1
1 +HV
ml 1 740N 2 e0 oo |3 A .
u = 3 erom B a1 = . g b
2 )3 L p2 a2 =
T ;:(:FH o[ PrE |5 |4 IC3A - 6D g VCC
KEYE\‘J—';C>CLK & i cPU ; LT T
2 3k 5 o BI q
3 LR <l pL ToU I REI

e 12
E VCGC =14 13
w 74S112N Fé-i-’g“ MR_TCD P | IC5
=l 14— 4wvce 74197N vCC
GND c2

K
+54
SWi

_|or 15 fpg oo |2 Iy a
KEY-5 T # P1 1 g LR b
. R O Iic c
=2 1p; a3 Elp d vee
8
z i cRU LT f
2 cpD i BI g
<UL Tou RS *CIREI
4 we Teo P&
GND viL 75 ICE
74192N Q

Cac bodc thoc hien:
Mot nhom thi cong 1 maich.
Phan tich hoat fiong cua mach.
Ve lai mach dung cac phan mem Eagle hay Orcad.
Ve s6 fio bo va tien hanh lam mach in.
Thi cong mach va can chenh mach.

agkrwpdpE

F. Cau hoi kiem tra:

1. Cho biet dang song ngo ra cua 2 chan 12 va 13 cua IC 74LS192 so vdi xung CK.
2. Sosanh 2 IC fiem 74LS90 va 74L.S192.
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Bai so & MACH DON KENH - MULTIPLEXER

A. Muc fich yeu cau:

1. Khao sat IC 74LS151.
2. Thiet ke cac mach dung IC 74LS151.

B. Duing cu thdc tap:

1. Bo thi nghiem vi mach, fiong ho fio DVM, dao fiong ky.
2. Vimach 74LS151 va cac IC fia khao sat.

C. Cau hoi chuan bi tro6c khi thoc hanh:

1. Hay cho biet bang trang thai — phééng trinh — sé6 fio: mach don kenh 4 ngo vao;

2. Hay cho biet bang trang thai — phd6ng trinh — sd fio: macch don kenh 8 ngo vao;

Thoc hanh ky thuat so.
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D. Cac bddc thdc tap:

1. Khao sat IC 74151:
a. Khao sat datasheet cua IC 74151:

¢ Hay tra cou datasheet fie biet sé fio chan, bang trang thai, chéc nang va cac thoing so cua IC,
sau fiay la tom tat so fioi chan, so fio logic va bang trang thai cua IC:
U .. -3 Mux
D3 []1 T 16fl Vee & o
D2 [] 2 15[] D4 >8Il
9 o
D1[]3 14]] D5 ¢ = 12)
[ul] o 5
DO []4 13]] D6 o 3 : —
Y [l5 12[] D7 oz 42
D3 3
w(]s 1A 8 ;
G[l7 10[] B 05—
D —————— 6
GND [] s sf] C T "
Hinh 8-1. S6 fio chan va sé Ao ki hieu cua IC 74LS151.
INPUTS
OUTPUTS
SELECT STR_OBE
c B A G w
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 D7
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7
DO, D1, . .. D7 =the level of the respective D input.
¢ Hay cho biet chdc nang cua cac fiddng tin hieu
- Noéong G:
- Noédng A, B, C:
- Neéng DO, D1, .., D7:
- Nébdng Y, W:

- Chan cap nguon:
b. Kiem tra IC 74151:

¢
L4
*

Hay ket noi maich fiien nhd hinh 8-2:

Cho SW12 = L fie cho phep fia hép.

Cho SW11SW10SW9 = CBA = 000 thi mach se cho phep truyen kenh dé' lieu DO hay Y= DO:
neu chuyen SWO0 = 0 thi LEDO = 0 (LED1tat), neu SWO0 = 1 thi LEDO=1 (LEDO sang), bat
chap cac kenh dd lieu con lai.

Cho SW11SW10SW9 = CBA = 001 thi mach se cho phep truyen kenh dd lieu D1 hay Y= D1:
neu chuyen SW2 = 0 thi LEDO = 0 (LEDO tat), neu SW2 = 1 thi LEDO=1 (LED1sang), bat
chap cac kenh dd' lieu con lai.

Td6ng td cac kenh con lai.
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o

aoOomr

74151N

Hinh 8-2. Maich kiem tra hoat fiong cua IC 74LS151.

¢ Hay chuyen fioi cac SW fie kiem tra hoat fiong cua IC theo bang trang thai & tren hoac kiem
tra nho sau:

Mach chon lan 166t téng kenh fiieu khien chon bang switch:

¢ Hay ket noi mach fiien nho hinh 8-3:

¢ Hay chuyen fioi cac SW fiei chon kenh:

IC2 4017 co chdc nang fiem thap phan fia khao sat — mdc 1 se' lan 166t xuat hien 6 cac ngol ra khi
co xung CLK. Trang thai cua cac ngo ra fiédc hien tho tren cac led.
Cho SW12 = L fie cho phep fia hdp.

Clk__ >4

13

GND

CREAECAN
OOy O O £ [
(C2 WL L Wi
o 2 it w b
a1 2 3 1 by
4 2 5
>CP Q2 D2 Y
Q3 :0 1; D3
Q4 D4
CE Q5 |- 14 1 ps
as =2 13 1 ps
Q7 S 12 1 b7
MR Q& b—
Qe 1L A
B
Tc |12 c
4017N c
74151N

Hinh 8-3. Mach chon lan 166t tong kenh bang switch.

Cho SW1;SW;,SWy = CBA = 000 thi mach se cho phep truyen kenh dé lieu Y= D0 = QO co nghéa
la neu Q0 =0 thi Y = 0 (LEDO tat), neu Q0 =1 thi Y =1 (LEDO sang). Hay co the xem LEDO
sang theo trang thai cua LEDS8. Bat chap cac led con lai.
Cho SW;SW10SWy = CBA = 001 thi mach se cho phep truyen kenh dé lieu Y= D1 = Q1 co nghda
laneu Q1 =0 thi Y = 0 (LEDO tat), neu Q1 =1thi Y =1 (LED1 sang). Hay co the xem LED1
sang theo trang thai cua LED9. Bat chap cac led con lai.
Td6Ng to cac kenh con lai.

Mach chon lan 166t téng kenh fiieu khien chon bang contact:

¢ Hay ket noi mach fiien nho hinh 8-4:

Thoc hanh ky thuat so.
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o0
0
(co  4017N 4 e
Qo g . ;' Do w D&
Tk >4 tcp 821 L 2 B; R
[CLK__>—— > - a
= =
13 CE 1 14 o2 e
Qs D5 28 =
Qs g 13 D6 2 Sw
15 | un gg 3 b7 IC1RC2PIC3P
= o =lg .Jg #lg
GND 12 9 B o O
TC = &
L£4qe
[0} GND 74151N
MONO 1—‘:(j>cpo Qo ;2 LED4
——(I»cP1 @ 5 LEDS
§ MR1 gg | 11 LEDS
MR2

GND 74LSa3N

Hinh 8-4. Maich chon lan 166t tdng kenh bang contact.

¢ Hoat fiong cua mach giong nhé mach tren che khac la phan chon kenh ta dung 1C3 — fiem nho
phan khi co xung MONOL, gia tro fiem t6 000 fien 111 hien tho 6 3 LED4, 5, 6 sellan 166t chon
tong kenh to DO fien D7.

E. Cau hoi kiem tra:

1. Hay cho biet mot mach chon kenh co n ngo 16a chon thi co bao nhieu ngo vao ?
2. Hay cho biet mot mach chon kenh co n ngo' vao thi co bao nhieu ngol 16a chon?
3. Haly tra so tay cho biet IC co chdc nang Demultiplexer.
4. Hay giai thich hoat filong cua mach fiien sau:
IS
% Do ow D&
—_— ™
21 v s
1
—1 D3
ML Y o
B os &
12
- ICIP | I1C4A
[:A 11:; A mlg 3
T
E—> ] ® g 2
D —a 7~ P
- bt 7432N
74151N
IC2
4T whe
21 o
21 m v |2
T s Y1
L D4 Q
L DS mg
= <L A3 D& ‘_I
o 8 121 o IC2P
QN i1 P
10 g g
2 c
e IS
74151N

Hinh 8-5. Mach dung 2 IC 74151.
5. Haly thiet ke mach fia héip 32 ngol vao:
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Bai so 9. MACH NEM — MACH GIAI MA

A. Muc fich yeu cau:

1. Khao sat cac vi mach iiem 4040, 4020.
2. Khao sat cac vi mach giai ma 74138.
3. Thiet ke cac mach 6ng dung 1C 4040, 4020.

B. Dung cu thoc tap:

1. Boithi nghiem vi mach, fiong ho fio VOM, dao fiong ky.
2. Vi mach 4040, 4020, 74138 va cac IC fia khao sat.

C. Cau hoi chuan bi trooc khi thdc hanh:

1. Mot bo fiem nho phan 10 bit thi dung bao nhieu Flip Flop ? so trang thai fiem fid6c la bao nhieu? So
thap phan 16n nhat bang bao nhieu ?

2. Hay cho biet mach giai ma co 2 ngo' vao thi co bao nhieu ngo ra ? cho biet bang trang thai — sb fio
mach ?

3. Hay cho biet maich giai ma co 3 ngo vao thi co bao nhieu ngo ra ? cho biet bang trang thai — s6 fio
mach ?

4. Hay cho biet mach giai ma co 4 ngo vao thi co bao nhieu ngo ra ? cho biet bang trang thai — s6 fio
mach ?

Thoc hanh ky thuat so. 77




Troong Nai Hoc S6 Pham Ky Thuat Khoa Nien Nien To

D. Cac booc théc hanh:

1. Khao sat IC fiem 4040;

a. Khao sat datasheet cua I1C 4040:

¢ Hay tra cou datasheet fie biet sé fio chan, bang trang thai, chéc nang va cac thoing so cua IC,
sau fiay la tom tat so fioi chan, so fio logic va bang trang thai cua IC:

Q2] 1o 16 J Vpp
Q6] 2 15 [] Q11
Q5[ 3 14 [] Q10
Q7[] 4 13 [] Q8
Q4]5 12 [] Q9
Q3[] 6 11 []R Clock | Reset Dutput State
. 0 No Change
Q7 10(fC s 0 Advance to next state
4 1 All Qutputs are low
Vgs [ 8 9 [ Qf
X =Don't Care
(e)] Q2 Q3 Q10 Qn Q12
9 7 6 14 15 j1
clock o —dc QLC Q—Lc QI---GC Q—Lc o—Lc Q
CRG cRﬁ CRG—--—CRa CRG cR
RESET 0= o] S04 [>o T T T - T T T
Hinh 9-1. S6 o chan cua IC fiem 4040.
1 2 4 8 16 32 64 128 25 512 1024 2048 4096
eECIel S I I I I I I O I O O O I I I Y I
RESET |
Q1 r~. ... -1 "15"1"1"1"1"°_-"1_"L
Q2 I R I e e e e I e B e I
3 I I e e I e e I e I B I
Q4 I e e I e e e A e
Q5 A D e e I e I e e I
8 I I e e e e e e I
a7 A D e e e e e I
Q8 i I R B B S
Q9 N e e
Q10 I "L L
QM I "L_"L
Q12 I L

Hinh 9-2. Dang song cua IC fiem 4040.

78 Thoc hanh ky thuat so.




Troong Nai Hoc Sé Pham Ky Thuat Khoa Nien Nien T6

¢ Hay cho biet chdc nang cua cac fiodng tin hieu
- Mach fiem nay bao nhieu bit:
- N66ng R:
- RNééng C:
- RNéoéng Q1, Q2, .., Q12:
- Chan cap nguon:
b. Kiem tra IC fiem 4040:

¢ Hay ket noi mach fiien nho hinh 9-3:

¢ Hay kiem tra hoat fiong cua IC theo bang trang thai 6 tren.

IC1
10

CLK >C Qo
Q1
Q2
Q3
Q4
Qs
Q6
Q7
Q38
Q9

Q10

RSTB>{ R ai

4040N

16
VDD

g
o

VWSS

Hinh 9-3. S6 fo maich kiem tra hoat fiong cua IC fiem.

¢ Hay quan sat cac ngo ra roi fiien vao bang trang thai sau:
CL Q1 Q10 Q9 Q8 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo

© |0 N o (o1 |d w N |k o R

I L L S =
N o o w|N (kO

18
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19

¢ Mach chia tan so: neu tan so ngo' vao CLK la 20480 Hz, hay cho biet tan soi cua téng ngo ra Q
cua mach hinh H9-1b khi SW1 On (6 mdc Low):

CLK

A lw |NdD P O O

5

c. Mach fiem mod 16 sé dung IC fiem 4040:
¢ Hay ket noi mach fiien nhd hinh 9-4:

QO
Q1
Q2
Q3
Q4
Qo
Q6
Q7
Q8
Q9
Q10
Q11

Clk

IC1

LK >00b>c
=
[a]
>

IC1P

0
ool >

11 R

4040N

Hinh 9-4. S6 fio mach Aiem mod 16.

¢ Hay kiem tra hoat fiong cua mach xem fiem fiung mod 16 hay khong:

¢ Quan sat ngo vao, ngo ra roi fiien vao bang trang thai:

ck | Q3 | Q2| Q1 | Qo

d. Mach fiem mod .. s6 dung IC fiem 4040:

ck | Q3 | Q2| Q1 | Qo

80

Thoc hanh ky thuat so.




Troong Nai Hoc Sé Pham Ky Thuat Khoa Nien Nien T6

¢ Hay ket noi mach fiien nho hinh 9-5:

IC1
CLK_ >19C>c Qo ?
Q1 s
3 D Q2 z
> T |la Q3 »

< ™= 3
& Q4 =
& el 13

ng w| > Q7
s Qs 12
©) Qs 14
15
11 R 1

R Q11

Hinh 9-5. S6 fio mach fiem mod ...
¢ Quan sat ngoi vao, nga ra roi fiien vao bang trang thai:

Clk Qs Q4 Qs Q> Q1 Qo clk Qs Qs Qs Q> Q: Qo
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¢ Hay cho biet mach fiem mod bao nhieu ? lam sao fie! biet ?
e. Hay thiet ke mach fiem mod: Noi véi tdng mach phai trinh bay phan khong che reset:
Malch fiem mod 31:
Malch fiem mod 40:
Malch fiem mod 100:
Mach fiem mod 200:
Malch fiem mod 300:
Malch fiem mod 400:
Malch fiem mod 500:
Malch fiem mod 600:
Maich fiem mod 700:
Malch fiem mod 800:
Mach fiem mod 900:
Maich fiem mod 1000:

f. Mach chia tan so s6 dung IC 4040 co the fiieu khien bang 1 phim nhan th6dng hé:
¢ Hay ket noi mach fiien nhé hinh 9-6:

L B JER JEE R 2N 2N JEE 2N JER JER 2NN 2

L] =1 o3 0| [am] .
O O S| O [ [m)
IC2  4040N o o o o e o e o I o
TR0 Ppc a0 |2 oo w s
Q- 01
az 2 21 p2 vy |2 LEDO
Qz =2 11 b3
14 3 15 04 o 1)
as |= 121 os 2 oy ¢
4 13 1)
Qs D& | o
Q7 2 12 1 by
Qg 12 IC1PIC2P IC3P
Qs |4 ALEN S “lg |3 elg
15 10 = aa|> =
Q10 |—= B F z
1 1R Q11 —— S 1 ¢
L 7 :
GN
GND 74151N
MONO —c"j >CPO QO ;2 QAD
——(I>CcP1 5 Al
, @ QA2
5 MR1 Q3 —— A
MR2

GND T74LS93N IC3

Hinh 9-6. S6 fio malch chia tan soi co I6a chon tan so.

¢ Chuy: ngo ra cua IC fiem 74LS93N fiddc noi vOi cac ngo vao cua IC fAa giai ma, vi chz co 8
trang thai nen ngo vao QA3 cua IC giai ma tren bo phai noi mass. Ne thay fioi kenh ngo
vao ta nhan phim “MONQO1”.

¢ Quan sat ngo vao, nga ra va cho biet tan so cua ngo ra Led 1:

+ Khi led 7 fioan hien tho so O:
¢ Khi led 7 fioan hien tho so: 1:
¢ Khi led 7 fioan hien tho so 2:

+ Khi led 7 fioan hien tho soi 3:

.

.

.

.

Khi led 7 fioan hien tho so 4:
Kbhi led 7 fioan hien tho so 5:
Kbhi led 7 fioan hien tho so 6:
Khi led 7 fioan hien tho soi 7:
¢ Hay cho biet chdc nang cua IC 7493, IC 74151.
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2. Khao sat IC fiem 4020:

a. Khao sat datasheet cua IC 4020:

¢ Hay tra cOu datasheet fie: biet s6 fioi chan, bang trang thai, chéc nang va cac thong so cua IC,
sau fiay la tom tat s6 fioi chan, sb fio logic va bang trang thai cua IC:

Q12 1e 16 1 Vpp
Q13 [] 2 15 [] Q11
Q14 ] 3 14 ] Q10
Q] 4 13 [1 Q8
Q5[] 5 12 [] Q9
Q7 [ 6 11 ] R Clock | Reset Output State
- 0 No Change
Q47 ofc R.= 0 Advance to next state
VSS [ 8 9 ] Q1 b 1 All Qutputs are low
X =Don't Care
Q1 Q4 Q5 Q12 Q13 Q14
9 7 5 1 2 3
CLOCK0 'D ... _> dc Qi--cc QLC Q—[--cc QLC QlC CI—T
cRﬁ—---CRG € o QF—---c 0 cga C g

T cEarin sl alls alliis ulls alla

Hinh 9-7. S6 no chan cua IC iiem 4020.

1 2 4 & 16 32 64 128 256 512 1024 2048 4096 8192 16384
ofTolol QU N I I I I I I I I I 6 I I I I 6 6 I 6 I O
RESET |

1t r—r T

Q4 re—_1Tr—1T 1T 1T "1 _"1T_"1T_"1_"1_"1_
s 11T 11 "1T_"1_"1_"1_"1_
% ) S I [ e N N H A
Q7 1T "1 "1 "1 "1
a8 N P I A R B A
Q9 B P I I I AN
Q10 | S I I E N
it L 11 _"1_
Q12 I I I
Q13 M 11—
Q14 1

Hinh 9-8. Dang song cua IC Aiem 4020.
¢ Hay cho biet chdc nang cua cac fiodng tin hieu
Maich fiem nay bao nhieu bit:
N6ong R:
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- RNoéoéng C:
- Néong Q1, Q4, .., Q14:
- Chan cap nguon:

b. Kiem tra hoat fiong cua IC 4020:

¢ Hay ket noi mach fiien nhé hinh 9-9:

¢ Hay quan sat trang thai fiem nho phan cua cac ngo ra:
¢ Hay so sanh s6 khac nhau gida IC fiem 4040 va 4020:

1C1

ClKk 21 Qo

Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
RES Q13

HjOol|J|©

13

12

14

15

4020N

Hinh 9-9. S6 fio kiem tra cua IC Aiem 4020.

c. Mach bo sung cac ngo ra con thieu Q3Q2 cua IC 4020:

¢ Hay ket noi mach fiien nho hinh 9-10:

IC1 4020N
CLK n1—DC>P1 Q0 ?
Qs
Qs [
Q5
as =2
a7 18
12
Q8
a0 |14
Q10 15
Q171
arz 2
M 1 Res Q13 B2
1‘f‘lc>t:|:'o Q0 %
L 1P cp1 Qi
az B8
RST 2 | yr1 a3 L
3 1 MR2

IC2 74LS93N

Hinh 9-10. Mach fiem bo sung them 2 ngo ra Q3Q2 cho IC fiem 4020.

¢ Hay nhan nut RST-H fie fiong bo qua trinh fiem:
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¢ Chu y: mach chg hoat fiong fiung khi ca 2 IC tac fiong theo xung CLK hoac canh len hoac canh
xuong, neu mot IC tac fiong canh len va 1 IC tac fiong canh xuong thi ta phai them cong Not
fie iong bo chung. T66Nng toi trang thai reset IC cung vay.
¢ Hay giai thich mach.
3. Khao sat IC giai ma 74138:
a. Khao sat datasheet cua IC 74138:

¢ Hay tra cou datasheet fie biet sé fio chan, bang trang thai, choc nang va cac thong soi cua IC,
sau fiay la tom tat so fio: chan, sO fio logic va bang trang thai cua IC:

U 1 BIN/OCT 15
Al 16]VCC A — 14 ob— vo
2 14
B []2 15[ YO B —2 e ——
3 13
_clls ey c 2 1a Y
GoA []4 13[] Y2 3 2 v
G 6 & 11
G2B []5 12llys . va
G1[]e 1mlvsa ga o fen 0
— 9
Y7 [ 7 10 ] Y5 G2B 6 Y6
7
GND [} 8 ol ve 7 Y7
Hinh 9-11. S6 Ao chan va sé fio ki hieu cua IC giai ma 74LS138.
ENABLE INPUTS SELECT INPUTS OUTPUTS
G1 G2A G2 | C B A YO Y1 Y2 Y3 YA Y5 Y6 YT
X H X X X X H - H H H H - H
X X - X X X H - H H H H - H
L X X X X X H - H H H H - H
- L L L L L L - H H H H - H
- L L L L H H L H H H H - H
- L L L - L H - L H H H - H
- L L L - H H - H L H H - H
- L L H L L H - H H L H - H
- L L H L H H - H H H L - H
- L L H - L H - H H H H L H
- L L H - H H - H H H H - L
¢ Hay cho biet chdc nang cua cac fi6dng tin hieu
- RNééng A, B, C:
- Noong G1:

- RNoong G2A, G2B :
- Nééng Y7, Y8, .., YO:
- Chan cap nguon:
- Mach nay giai ma may idéng sang may i6ong:
b. Kiem tra hoat fiong cua IC giai ma 74138:
¢ Hay ket noi mach fiien nho hinh 9-12:
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IC1
SW ; A YO
SW2 3 B Y1
SW3 7
Y3
Y4
SW4 2 61 Ys5
SW5 G2A Y6
swe_>——> 2B V7
74S5138N

Hinh 9-12. Mach kiem tra IC giai ma 74LS138.

¢ Chuyen fioi cac SW theo cac to hdp trang thai cua cac ngo vao, quan sat ngo ra fie kiem tra lai
bang trang thai o tren.
c. Mach cho phep 4 xung CLK s6 dung IC fiem 4040 va IC giai ma 74138:

¢ Hay ket noi mach fiien nho hinh 9-13:

IC2 IC1
10 9 1 15
>C Q0 |- — A YO Do
Q1 B Y1 [D2—
a2 8 Sl c v2 DB
0 5 VCC 12
© 5 Q3 - Y3 DT
-8 @|> o /ha Y4 o
- Q5 = G1 Y5 [D—
IC2P IC1P 6 |- 2 oA vs D3—
0 °°|a Q7 ) G2B Y7 [D—
i I 9 [+ GND 745138N
Qo 12
< an |
4040N

Hinh 9-13. Mach cho phep 4 xung.

¢ Hay quan sat ngo vao xung CLK va cac ngo' ra Led roi fiien vao bang trang thai:

Inputs Outputs
ck | Qs | Qs | Q3 | Q2 | Q; | hex Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO0
0 0 0 0 0 0 00
1 0 0 0 0 1 01
2 0 0 0 1 0 02
3 0 0 0 1 1 03
4 0 0 1 0 0 04
5 0 0 1 0 1 05
6 0 0 1 1 0 06
7 0 0 1 1 1 07
8 0 1 0 0 0 08
9 0 1 0 0 1 09
10 0 1 0 1 0 0A
11 0 1 0 1 1 0B
12 0 1 1 0 0 0C
13 0 1 1 0 1 0D
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14 0 1 1 1 0 OE
15 0 1 1 1 1 OF
16 1 0 0 0 0 10
17 1 0 0 0 1 11
18 1 0 0 1 0 12
19 1 0 0 1 1 13
20 1 0 1 0 0 14
21 1 0 1 0 1 15
22 1 0 1 1 0 16
23 1 0 1 1 1 17
24 1 1 0 0 0 18
25 1 1 0 0 1 19
26 1 1 0 1 0 1A
27 1 1 0 1 1 1B
28 1 1 1 0 0 1C
29 1 1 1 0 1 1D
30 1 1 1 1 0 1E
31 1 1 1 1 1 1F
32 0 0 0 0 0 20
33 0 0 0 0 1 21
¢ Hay cho biet Led1 sang bao nhieu xung clk ....... va tat bao nhieu xung clk ...........

¢ Hay cho biet ledl tat trong vung so: hex td bao nhieu fien bao nhieu ?

¢ Hay cho biet led5 tat trong vung so: hex td bao nhieu fien bao nhieu ?

¢ Hay giai thich nguyen ly lam viec cua mach:

d. Hay thiet kel mach giai ma ma moi led tat trong vong 8 xung clk:

¢ T0sd fio mach hinh 9-14, sinh vien hay td ket noi cac ngo ra Q cua IC fiem 4040 vdi 3 ngo
vao cua IC giai ma fie moi led tat trong vong 8 xung CLK:

Ic2 IC1
Opc a0 - H A o Pl
Q1 p—— B Y1 [
Q2 % I O :)%
© 3 as f—  VCC Y3 Pra—
“8 <o|> Q4 T ’|EG ¥4 DT
= Q5 G1 Y5 [D—
IC2P IC1P Q6 % g G2A Y6 :)3—
@ ml Q7 5 G2R Y7 [D——
= Qs
i - Qs |4 GND 745138N
alo 2
RST i>— R a1 |
4040N
Hinh 9-14. Maich cho phep ... xung.

e. Hay thiet kel mach giai ma ma moi led tat trong vong 128 xung clk:
¢ Tosd fio mach hinh 9-15, sinh vien hay td ket noi cac ngo ra Q cua IC fiem 4040 vdi 3 ngo
vao cua IC giai ma fie moi led tat trong vong 128 xung CLK:

Thoc hanh ky thuat so.
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IC2 IC1
ClK >1° : ! 1
CLK >C Q = —1 A Y0 DT
Q1 _6 —3 B Y1 )—13
Q2 — — C Y2 O
© 8 Q3 i VCC v3 :)L
“’é o S v 3—:13
IC2P IC1P 82 g = g;A 12 e
13 5 7
@ mID Q7 K5l Eg G2B Y7 [O—
> Qs —
? €] Qe |14 GND 748138N
11 el :115
RST_H R a1
4040N

Hinh 9-15. Maich cho phep .. .. xung.

f. Hay thiet ke mach giai ma ma moi led tat trong vong 256 xung clk:
¢ T0O sd filo mach hinh 9-16, sinh vien hay td ket noi cac ngoi ra Q cua IC fiem 4040 v6i 3 ngo
vao cua IC giai ma fie moi led tat trong vong 128 xung CLK:

IC2 IC1
Lpec o |- — & vo P
Q1 — B Y1 [O—
az % =1 v :)%
© g Q3 [  VCC el %cram
%8 = 2 = T Ve B
Q5 — G1 Y5
IC2P IC1P Q6 % g G2A Y6 :)3—
@ ml Q7 5 G2B Y7 [OF—
= e Qs —=
® 3 qe |14 GND 74S138N
alo ==
RsT i>—11 r Q11
4040N

Hinh 9-16. Mach cho phep .... xung.

g. Hay thiet keimach giai ma 4 fi6éng sang 16 fiédng dung 2 IC 74138:

¢ Hay ket noi mach nhé hinh 9-17.
IC2 IC1

10-+sc Qo
Qi
& Q3
fa =
= R Q4
IC3RC2PICIP Qs
3 Q6
w *® fa Q7
3 Qs
Q9
Q10

ReT H>—H2 4 R Qi ;

4040N 3

Y0 :)%{0_
Y Dﬁ_
Y2 :)_\ﬁL
Y3 :)L‘ﬁﬁ_
¥4 :)u_
G1 Y5 :)Mﬁ_
oA ve i YB
B v7 pPHL—YI |

745138N
IC3

A Y0 :)Mﬁ_
B Y1 DMQ_
@ ¥ D%[’Lﬂ_
¥3 D?LLL

6 Y4 :)‘IOJ-Z
G1 Y5 [ )—YJ-S-

4 G2A Y6 D?—YJA—
2B v7 pPL—Y1a]

GND 745138N

CLK

O W

<.
O
O ea|ra|—

VoG

l‘Cl|
=

I?

~
O

:olD
= o0

el Bl Bl el Pl ol L0 L0 [ [0 o [ )
[4a] B0 Y (5]
W
=
= [53]

Hinh 9-17. Mach giai ma 4 i6dng sang 16 nddng s6 dung 2 IC 74LS138.
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.
fiddng fiung hay sai ?
Hay giai thich nguyen ly hoat fiong cua maich:

4. Khao sat IC giai ma 74139:

h. Khao sat datasheet cua IC 74139:
.

Quan sat 16 ngo ra theo xung clk va cho biet mach hoat fiong giai ma t6 4 fidéng sang 16

Hay tra cou datasheet fie biet sé fio: chan, bang trang thai, chéc nang va cac thong soi cua IC,

sau fiay la tom tat so fio: chan, s fio logic va bang trang thai cua IC:

_ /
Ea | 1 16| V

L] [16] Voe 1 2 3 15 14 13
Ala [ 2] 15| Eb {
Ala [3] 14] Aob & /
Qoa [T = Atb Ea ADa Ala Eb AOb  Aflb
Qta 5] 12] Qob DECODER a DECODER b
Q2a E E Qb Q0a Q1a Q2a Q3a Qob Q1b Q2b Q3b

[ C ) C J J

GND | 8 9| Q3b

8] 4 5 6 7 12 11 10 9

Hinh 9-18. S6 fio chan va sb fio ki hieu cua IC giai ma 74LS139.

INPUTS OUTPUTS
E A0 A1 Qo 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
. Hay cho biet chdc nang cua cac fi6dng tin hieu
- Nodng A0, Al:
- Neééng E :

Nsong Q3, Q2, Q1, QO:

Chan cap nguon:

Mach nay giai ma may idéng sang may foong:
i. Kiem tra hoat fiong cua IC giai ma 74139:

¢ Hay ket noi mach fiien nho hinh 9-19:

Thoc hanh ky thuat so.
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¢ Chuyen fioi cac SW theo cac to hdp trang thai cua cac ngo vao, quan sat ngo ra fie kiem tra lai

SW1

SW2

2
3

IC1A

A Yo :)g—

B Y1 :b;———
Y2 :};———

G Y3 [D—

74S139N

IC1B

A Yo :}13__

B Y1 :)%
Y2 39—

G Y3 [O—

745139N

Hinh 9-19. Mach kiem tra IC giai ma 74LS139.

bang trang thai o tren.

j-  Mach giai ma 3 fiddng sang 8 fi6ong s6 duing IC giai ma 74139:

¢ Hay ket noi mach fiien nhd hinh 9-20:

IC1A
Qo ? g A YO :)g—
Q1 B 2 o
Q2 g 1 Y2 :)g—
Q3 |—— ] G Y3 O—
4
Sz = 745130N
4 IC1B
il IEE 7 14 12
Q7 T 3] A ol %
as |2 B 1 D
Q8 I—= o 15 Y2 Do
ato |- = G va hE—
Q11 IC3A
Sa14N 745139N

|IC2
ik >—12>c
S o 8
9" Tley”
IC1PIC2PIC3P
[%2]
g |2 "le
@] (W]
RsT A>—1 R
4040N

Hinh 9-20. Mach giai ma 3 iddng sang 8 Addng sO dung IC 74139.

¢ Hay quan sat ngo vao xung CLK va cac ngo ra Led va giai thich hoat fiong cua mach:

E. Cau hoi kiem tra:

Khi noi tiep 2 IC 4040 va 4020 thi se fiddic bo fiem bao nhieu bit va trinh bay sé fio. mach ket noi.

Hay dung IC 74LS93 co the thiet kel thanh mach fiem 4040 va 4020 Ad6c hay khong, neu fiddc hay

ve sb fio mach thiet ke.

Hay giai thich hoat fiong cua 2 malch fiien sau:
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1C2 1CA1
CLK 10 t>c Qo |2 1 A Yo :)—12
Q1 < z B Y1 D
Q2 o y2 [0S
Qs |2 VCC va Pl
Q4 g /EG Y4 :)—1;
Q5 = : G1 Y5 [
Q6 = 2] o2A Y6 [D2—
Q7 > 1 G2B Y7 [O—
8
gg 14 74S138N
[RST B> 111 R %ﬁ 15 1 A vo [oie
E2 vi 2|
4040N sl v p=
V3 [oTE—
6 Y4 Pg
. o1 Y5 D
5C G2A Y8 :)7—
= e v7 O

H
G)
z
o
...,\'I
P
4]
—
W
o0
z

1206
IC5A

5

ODF |
<3

7414N

Lol
Yo

|0) [FL] | ) Y
J
< <
[N

gc G2A Y6
] G2B Y7
745138N
iC5
A YO :)—;‘i Y24
B v1 Do—x2s
c v2 [D=—V26
Y3 DTY27
Y4 [D——y2s

GZA Y6 D—g Y30
Y7 [D—v31

GND 745138N

|U‘1-b-0‘: [#1IN]
Q

9]

W]

ur]

Hinh 9-21. Maich giai ma 4 Addng sang 16 ABdng s6 dung 2 IC 74LS138.
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1C2 1CH1
CLK V> Qo 3 ; A YD 3%
Q1 [ =1 . Vil S
02 |2 v c v2 12—
Q3 CcC Y3 [D——
3 e 7ol I so
Q5 [—— 51 o1 vs Pt
as 2 2] c2a vs Do
a7 2 —~d e v7 P
as 12
oo |14 GND_ 74S138N
11 Q10 15 1 = 15
| RST B R Q11 > A Yo D2
B vi P
4040N 3 c vo DL
\Vele} Y3 :)%
‘|je va g
E1 o1 vs PBI8H
] cza ve P2
et ,—CS cB v7 L
2 1 A vo D3 ~
3 = wve 5 GND 745138N
= e IC4
1 M S 1 15
— s va I 1 A vo oo
B vi 2|
GND 745139N 3 c v2 DL
VCC Y3 D—lf
‘|je V4 By
=1 o1 vs P%—
] cza vse P
|—5C GzB Y7 pP~E—
GND i?j}SS‘ISSN
11 A vo 2
vee | ¢ 12 3_312
v4a PO
| 6 10
1 o1 vs Pt
3] c2a v POo—
—d e v7 P

GND 745138N

Hinh 9-22. Mach giai ma 4 nédng sang 16 Addng s6 dung 2 IC 74LS138.
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Bai so 10. KHAO SAT BO NHO EPROM - RAM

A. Muc iich yeu cau:

1.
2.

Khao sat bo nho: cach fioc bo nhd EPROM 2764. Cach ghi va fioc bo. nhé RAM 6116 hoac 6264.
Thiet ke cac mach dung bo nh6 EPROM va RAM.

B. Duing cu thdc tap:

1.
2.

Boi thi nghiem vi mach, fiong hoi fio VOM, DVM, dao fiong ky.
Cac bo nh6 EPROM, bo nhé RAM va cac IC fia khao sat.

C. Cau hoi chuan bi tro6c khi thoc hanh:

1.

Hay cho biet chéc nang cua bo nho ?

ROM la boi nhé nho the nao? PROM la bo nhé nho the nao? EPROM la bo nhé nho the nao?
EEPROM la bo nhé nho the nao?

RAM la bo nhd nho the nao ?

Mot bo nhé co bao nhieu loai tin hieu ? hay liet ke ten cua cac loai tin hieu ?

Noi dung cua o nhd. EPROM khi che tao hoac sau khi xoa bang bao nhieu ?

Cach xac fionh dung 166ng cua bo nhé ?

Cach xac fionh kha nang I6u tré cua 1 o nhé ?

Hay cho biet trinh t6 ghi d&' lieu vao bo nhd RAM ?

10. Hay cho biet trinh t6 fioc do' lieu té bo nh6 RAM ?

11. Hay cho biet trinh t6 ghi d& lieu vao bo nhd EPROM?

12. Hay cho biet trinh t6 fioc do! lieu té bo nh6 EPROM?
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D. Cac bdbc thoc tap:

1. Khao sat IC nh6 eprom 2764 hoac Eeprom 2864:

a. Khao sat datasheet cua IC 2764:

¢ Hay tra cOu datasheet fie biet s6 fioi chan, bang trang thai, choc nang va cac thong so cua IC,
sau fiay la tom tat s6 fioi chan, so fio logic va bang trang thai cua IC:

P7C512(27C256|27C128/27C32 a?cml NMC27C640Q/N 27C16 | 27C32 [27C128) 27C256 |27C512
27512 | 27256 | 27128 | 2732 | 2716 Dual-In-Line Package 2716 | 2732 | 27128 | 27266 | 27512
AlS | Vpp | Vpp e —11 B Vo Voo | Voo | Vo
Atz | oAtz | a1z Atz —2 27— FiiMl PGM | Al4 A4
AT AT A7 | AT | AT AT =3 26 b g, Vee Vee | A13 | A13 | A3
AG Al AB AB AB AE =y d 83— AR AB AB AB A A8
AS | A5 | AS | A5 | AS 15 —1s Hi—w A8 A8 | A9 A8 AS
Ad A A4 Ad Ad L L] = An Vipp A11 A11 A11 A1l

AZ A A3 | A3 | A3 M-t 2 ot DE |[OE/Vpp OE OE  |[OE/Vep
A2 AZ Az | Az | Az Az =5 71— a0 A10 | A10 | A0 | A0 | A10
A Al Al Al | Al At =19 W— e CE/PGM| TE CE |[CE/PGM| TE

AD AD AD AD Al A0 —q 10 W10 O ) O7 O7 Or
Qg | Qg | Qg | Op | Og by — " = Og Os | O Og Og
Oy 0y Oy Oy Oy 0 —1 Wi 0 O O Os O
Oz | Oz | Oz | Oz | O2 =¥ % =0 04 Os | O4 O4 O4
GND | GND | GND | GND | GND e = O 04 O o7 04

Hinh 10-1. S6 Ao chan cua IC nhd 2764 va hol EPRPOM 27xx.

DATA OUTPUTS 0g-07
Voo O——> N

r Il

wo—r RENRRER

OE —»{ OUTPUT ENABLE N
oM — AND CHIP - OUTPUT AD-A12 Addresses
E ENABLE LOGIC v BUFFERS __
= CE Chip Enable
. OE Output Enable
—p >
—_— Y . 0p-0 Outputs
— DECODER . Y GATING 0—V7 P
— > PGM Program
A0-p12 | =] NC No Connect
ADDRESS { = - .
v V Programmin
INPUTS | X : 65,5308 PP g g
—p DECODER CELL MATRIX Voltage
L ]
—
—» : Vee Power Supply
—> > GND Ground
e

Hinh 10-2. S6 fno khoi cua IC nhb 2764.
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Pins CE OE PGM Vpp Veo Outpuls

Mode {20) (22) (27) (1) (28) (11-13, 15-19)
Read ViL ViL ViH 5V 5V Cout
Standby YiH Don't Care Don't Care 5V 5v Hi=£
Chutpult Disable Don't Carg ik ik =AY sy Hi-Z
Program ViL Vin 13y gy Cin
Frogram Verify Vi Wi ViH 13V av Dot
Program Inhibit ViK Don't Cara Don't Cara 13V BY Hi-Z

Bang 10-1. Bang trang thai cua IC nhd 2764.
¢ Hay cho biet chdc nang cua cac fidéng tin hieu

N66ng Oy, Oy, ..
NOé‘ng Ap.Ag:
Bo nhd nay bao nhieu bit:

, 07:

Boinh6 nay co bao nhieu byte:

Chan cap nguon:

Giai thich cac trang thai hoat fiong co trong bang trang thai:

Quan sat ket noi bo nhé EPROM 2764 hoac EEPROM 2864 tren bo thi nghiem:

IC nhd gan tren bo thi nghiem fia fiddc cap nguon.

Cac fivding fida chz che dung t61 Ay fien Ay; cho phep ket noi voi cac éng dung. Noong Ay, fa noi
fiat nen chz dung khoang 4kbyte.

Cac nodng do! lieu ki hieu la DO fien D7.

Noong fiieu khien fioc RD (hay con goi la ﬁ) va cho phep CE.

IC5 JP9
14 | AD 10 11 DO 1
013 N 5] A0 00 [ D1 20
O Af o1 O
12 | A2 8 13 D2 3
Oep =— A2 02 |~ O
A9 1 A4 g A4 04 ? D4 O
O A2 A5 05 [ D2 29
QL —48 o Al s A %
o ﬁg 2] a7 o7 D7 O
Q¢ A9 s | 28
O AD
A1 TRDY A1
GND 20 CE\
%E PGM\
Vee VPP
2864

Thoc hanh ky thuat so.
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EEPROM 2864
ICR1 c5

h—y

00000000000000
00000000000000

Hinh 10-3. SO

=1}

0 nguyen ly, vi tri tren boi thi nghiem.

c. Noc noi dung cac o nhd Eprom 2764 bang Switch:

¢ Hay ket noi mach nh¢ hinh 10-4: chu y nguon va cac chan A12, PGM, VPP fa ket noi.
IC1

11
12
13
15
16
17
18
19

AD 00
Al o1
A2 02
A3 03
Ad 04
AS 05
AB 06
A7 o7
AB

ﬁf’o VCC
/N
[a'n]
™

Al

VPP GND
GND

Hinh 10-4. Mach fioc noi dung cac o nhd cua IC nhd 2764 bang switch.
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¢ Hay chuyen fioi cac SW4 + SWO0 t6dng 6ng vOi 5 idbng fida che A;AsAA1A, theo bang trang
thai ben dodi fie fioc noi dung cua 32 o nhd roi fiien vao bang sau:
Inputs - Address Output - Data

A, Aq HEX Oy Os Os O, O; 0, 0, Oy
0000

0001

0002

0003

0004

0005

0006

0007

0008

0009

000A

000B

000C

000D

000E

000F

0010

0011

0012

0013

0014

0015

0016

0017

0018

0019

001A

001B

001C

001D

001E

001F

>
s
2

Pk R, e e R P e e e |lo|lolololo|lolo|lo|lo|lo|lo|lo|lo|lo|lo|o
P P,k rPr PP PP oooooooclor rr rlkP P PP oOlo oo o oo o
P Prlkpr Oooor Rk PR ooolor kP rl|loo oo r| |k r|kr ooloo
P ook r ooO0olr rloorr olor »r ook r oo rl|lkr olor oo
»r o or or or olror orlor or olrp or o rlor|or ol o

Bang 10-2. Bang ghi noi dung cua IC nhé 2764.

d. Noc noi dung cac o nhd Eprom 2764 bang IC fiem 4040:
¢ Hay ket noi mach nho hinh 10-5: chu'y nguon va cac chan A12, PGM, VPP fia ket noi.
¢ Quan sat dd lieu ra 6 cac Led — cho biet chdc nang cua IC 4040 va vung nhd ma Eprom bo
truy xuat labao nhieu ? (tinh theo fita chz flau va fida chz cuoi).
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c2 1C1
CLK 10 1>-c Qo |- 91 a0 o0
Q1 6 3 Al o1 13
Q2 5 = AZ o2 5
Q3 3 5 A3 o3 15
Q4 5 5 Ad Q4 17
Qs 2 2 AL 05 13
Qb6 13 3 AB [@]5] 19
Q7 = 55 AT o7
oo o2 ko VCC VCC
11 Q10 :5 22; A0 N N
R Qitil 5 il; x| VeC wf |
4040N =
;g g:FE ic1p IC2P
o
L 2| 5Gm « |2
GND 1 \¥j=]=] - GND
V3 GND GND
=

Hinh 10-5. Maich fioc noi dung IC nhd 2764 dung IC fiem 4040.
e. Noc noi dung cac o nhd Eprom 2764 bang IC fiem 4040 giao tiep voi 1 led 7 fioan:
¢ Hay ket noi mach nho hinh 10-6: chu'y nguon va cac chan A12, PGM, VPP fia ket noi.
¢ SW11 = ON va SW10 = OFF (t66ng 6ng voi 2 trang thai A;1A; = 01): quan sat do lieu ra O
Led 7 fioan loai anode chung va ghi ket qua vao bang 10-3.
¢ Cho biet choc nang cua IC 4040 va vung nhd ma Eprom bo truy xuat la bao nhieu ? (tinh theo
fita che flau va fida chz cuoi).
¢ Chdc nang cua fiéong Q4 noi ve Reset cua IC 4040?
Inputs - Address Output - Data
A, Ay HEX 07 O¢ Os O, O; 0, O, Oo
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F

s
2

|k, Rk |kr P PP P |0 o o o olo oo
P |k Rk |k o oo ok L P oO|lo o o
|k ol O Ok kr O 0O |k o o
o r|lor ©or ok © rr o r o r o

Bang 10-3. Bang ghi noi dung cua IC nh6 2764 A;;A,0=01.
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c2 IC1
CLK 0 c Qo 3 13 A0 00
Q= — A1 o1
Q2 |- 2] r2 o2
Q3 A3 O3
Q4 = S 1 rna o4
a5 |2 51 A5 o5
a6 4 41 4 06
Q7 12 31 A7 07
as |12 25 1 ag
Qo 24 1 ag
15 21
11 Q10 0 % A10
R a1 | [sw11 A11
2 | a12
4040N
|
OF
L 27 ] Fom
GND ¢ 1 1 vpp
VS 2764  GND GND
>

Hinh 10-6. Mach fioc noi dung IC nh6 2764 — giai ma led 7 fioan.

f. Noc noi dung cac o nhd Eprom 2764 bang IC fiem 4040 giao tiep vdi 2 IC giai ma led 7 fioan:

¢ Hay ket noi mach nho hinh 10-6: chu y nguon va cac chan A12, PGM, VPP fia ket noi.

¢ SWI11 = OFF va SW10 =

ON (t66ng 6ng vOi 2 trang thai A;;Azg = 10): quan sat doi lieu ra 6 2

Led 7 fioan loai anode chung va ghi ket qua vao bang 10-4.

¢ Cho biet choc nang cua IC 4040 va vung nhd ma Eprom bo truy xuat la bao nhieu ? (tinh theo
fida cha fAlau va fta chz cuoi).

¢ Hay cho biet chdc nang cua cac cong AND:

Inputs - Address

>
>
>
>

|,k P P Pk P O o oo oo o o
|k O 0Ol O Fr k| oo o o
|k ook r|loo r Pk oo r | oo
» lor o Fr Ok O R, O |r | O r|lor o

Output - Data

HEX | Oy Os Os O4 O3 0O, O, Oo
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F

Bang 10-4. Bang ghi noi dung cua IC nhé 2764 A;A0=10.

Thoc hanh ky thuat so.
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[C2 [C1
CLK iltig p3e ao 2 AD 0 1 a0 oo U1
a1 |2 Al 9 1 a1 o1 12
Q> L6 A2 I O o v g L L
a3 2 A3 ‘1 a3 o3 |12
yall Ad 6 | ar  op |16
as |2 Ao > { a5 o5 (1
a6 |2 AB A1 a6 0 I8
oy |13 A7 3 | a9 o7 |18
o [12 a8 25 | 4
ao |14__A9 24| ‘po
ol R T A VCC VCC VCC
M1l rR a1 - [swi1>o—2 At Nee N
2 | a2 o 18 «|~
4040N > v
74508N 20 | CE Ic1p IC2P IC3P
2 | =
74508N 5 AB 2 | o 5
2 6 1 FGM < o) > =
3 4 AG GND\E VPP ~| GND o
1 e
=38 2 O 2764 GND GND GND
IC3A >

Hinh 10-6. Mach fioc noi dung IC nhd 2764 - fieu khien mach giai ma.
2. Khao sat IC nhd RAM 6264 :

a. Khao sat datasheet cua IC 6264:

¢ Hay tra cou datasheet fie biet s6 fio: chan, bang trang thai, chdc nang va cac thong so cua IC,
sau fiay la tom tat s6 fioi chan, so fio logic va bang trang thai cua IC:

./
NC [ 1 28] vce
A12 []2 270 WE |:|'> 256 X 256
A7 E 3 26 :I CE2 AQ0-A12 DECODER fl> MEMORY ARRAY
A6 []4 25(] A8
A5 []5 24[] A9 Ve —
A4 []s 23[] A11 GND —>
A3 []7 22[] OE
/O
A2 []s 211 A10 100-1/07 <:> DATA <:>| COLUMN 1/0
A1 []o9 20 ] CEt1 CIRCUIT
A
Ao [] 10 19[] o7 =
100 [ 11 18[] 1106
1701 [ 12 17[] 1105 CE2 —
CE1 —| CONTROL
702 [] 13 16[] 1104 — SIRCOT
GND [] 14 15[] /03 WE —>

Hinh 10-7. S6 fo chan va s6 Ao khoi cua IC nho 6264.
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PIN DESCRIPTIONS
AQ-A12 Address Inputs
CET Chip Enable 1 Input
CE2 Chip Enable 2 Input
OE Qutput Enable Input
WE Write Enable Input
1/00-1/07 Input/Qutput
Vee Power
GND Ground
Mode WE CE1 CE2 OE I/O Operation Vce Current
Not Selected X H X X High-Z Ise1, IsB2
(Power-down) X X L X High-Z Ise1, lsB2
Output Disabled H L H H High-Z Icc1, lec2
Read H L H L Dout lcc1, lcc2
Write L L H X DiN lcet, lec2

Bang 10-5. Bang trang thai cua IC nho 6264.

¢ Hay cho biet chdc nang cua cac fi6dng tin hieu
- RNoéng CE1, CE2:

- Nooéng OE :
- Nééng 1/01, 1/02
- Noong A12..A0:

Noong WR :

, ., 1IOT:

- Boinh6 nay bao nhieu bit:
- Bonhb6 nay co bao nhieu byte:

- Chan cap nguon:

- Giai thich cac trang thai hoat fiong co trong bang trang thai:

b. Ket noi cua IC nhé 6264 trong bo thi nghiem:

IC nhé gan tren bo thi nghiem nhd hinh 10-8 fia Aiddc cap nguon.

¢ Cac fi6ong fita che che dung t6/ A0 fien A7 cho phep ket noi voi cac 6ng duing. Cac fiddng t6 A8 fien A12
fia noi fiat nen chz dung khoang 256 byte.

¢ Cac i6ong do lieu ki hieu la DO fien D7.

+ Noong fiieu khien fioc RD (hay con goi la O_E), fileu khien ghi WR va cho phep CE.

OLL1AD 10| ap Do
O10 Al o A D1
CE Y. 8 | o Do
O? Ad g A3 D3
o Ad A4 o4
&8 | As SR A o
&5 A8 ¢ | ag o
oL AT 31 a7 D7
3 [RDY 25 | s
&2 AR 2 N
S IcE 21 o 108
A
JP11 % 2 njy 5264
Q
2 om
S WR
%20 OE

JP10
1100 1
12 D1 28
12 D2 33
15 D3 45
1B D4 58
17 D5 60
8 DR 7R S vee
18 D7 85 5 /]
[+ +]
(o]
|CBP
=
o
=
O_chp

Thoc hanh ky thuat so.
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RAM 626
ICR2

cs

S

0000000000000
I

O]00000000000000

Hinh 10-8. S6 fio nguyen ly, vo tri tren bo thi nghiem.

c. Noc noi dung cac o/ nhd cua IC 6264:

¢ Hay ket noi mach nh¢ hinh 10-9: chu y nguon, chan CE1 vacac fioong Aj,+Ag fia ket noi.

10 1 a0 100 1;
8 ATl 101 13
2 A2 102 3
A3 103
g Ad 104 13
) AD 105 18
R
A7 107
o
AD
GND 211 aro \f;ff\C
5 A1 ol Ve
A2 ™
S\W3 >0 ] WR
CE1 <
| 26 CEZ | GND
GND \1;8 IC1 6264 GND
]

Hinh 10-9. Mach foc noi dung IC nhb 6264.
¢ Chuyen fioi SW4 + SWO fie fioc noi dung cua 32 o nho roi fiien vao bang sau:

Inputs - Address

Output - Data

A, A | A, A | Ay HEX| O, | Os | Os | O, | O3 | O | O | O

0 0 0 0 0000

0 0 1 0001
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0 0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
001A
001B
001C
001D
001E
001F
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P B, P P P PPk koo o oo o olokr|FFPr PP PP PO O O o o o
P kP kool |k |k |k |lololofo |k |k |k |k |lo|jolo ok |k |k |- |o

P Pk OO Fr | O ok P O ok PP ol kR |k ook Pk o ok ko o r k-
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Bang 10-6. Bang ghi noi dung cua IC nhél 6264.
Chu'y: Noi dung cua cac o nhd RAM khi fioc ra la ngau nhien.
d. Ghi do lieu vao fiieu khien led fion IC RAM 6264 bang cac switch:

¢ Hay ket noi mach nho hinh 10-10: chu y nguon, chan CE1 va cac fi6ong Ag,+Ag fia ket noi.
¢ Chuy: do lieu trong bo nhd RAM se bo mat khi mat fiien nen trong qua trinh ghi ta khong nen
lam mat nguon fiien cung cap cho IC.
¢ KNe SW6 & vo tri OFF (tao ra moc 1).
¢ Trinh t6 ghi dd lieu cho 6 bang 10-7 vao RAM:
(a) Ne SW7 & vo tri OFF (tao ra moc 1).
(b) Cac switch t6r SWO0 fien SW4 (fie tao fida chz) va té SW8 fien SW15 (fie tao do! lieu) Adbic
fiieu chgnh fie talo ra moc logic fa cho nhd trong bang.
(c) Chuyen SW7 sang vo tri ON roi chuyen lai sang vo tri OFF — fie tao ra 1 xung cho ngo
vao WR — khi fio dd lieu fial ghi vao o nho.
(d) Lap lai cac bdoc (b) va (c) fie ghi do' lieu vao cac o nhd tiep theo cho fien het bang do
lieu.
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6264

SW6G
SW7

ol Voo

od
IC1P

VCC

IC1

GND VCC

Hinh 10-10. Maich ghi fioc noi dung IC nhb 6264.

Output - Data

Inputs - Address

As

HEX o7 Os Os O, O; 0, 0, Oo

0000
0001

Ay Ao

Az

Ay

0
0
0
0
0
0
0
0
1
0
1
0
1
1
1
1
1
1
1
1
0
1
0
0
0
0
1
1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

0002

0003
0004
0005

0006

0007

0008

0009

000A
000B
000C
000D
000E
000F

0010

0011

0012

0013

0014

0015

0016

0017

0018

0019

001A
001B

Thoc hanh ky thuat so.
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1 1 1 0 0 001C 1 1 0 0 0 0 1 1
1 1 1 0 1 001D 1 0 0 0 0 0 0 1
1 1 1 1 0 001E 0 0 0 0 0 0 0 0
1 1 1 1 1 001F 1 1 1 1 1 1 1 1

Bang 10-7. Bang dd lieu Aieu khien led Aién cho IC nhé 6264.

¢ Hay cho biet voi bang dd lieu tren thi soi 166ng o/ nhd can fie ghi la bao nhieu ?
¢ Trinh to fioc lai do lieu fia ghi vao RAM bang tay:

(e) Ne SW7 & votri OFF (tao ra moc 1).

(f) Ne SW6 & vo tri OFF (tao ra moc 1).

(g) Cac switch to6 SW8 fien SW15 fiddic fat & vo tri OFF fe tao ra mdc logic 1 hoac thao
ra khoi mach — fie tranh lam hong IC.

(h) Cac Switch t61 SWO fien SW4 (fie taio fita cht) ddc Aieu chenh fie tao ra moc logic fia cho
nho trong bang.

(i) Chuyen SW6 sang vo tri ON —khi fio dd lieu cua o nhdi se xuat ra cac ngo do lieu va hien
tho tren cac Led.

(j) Lap lai béoc (h) fie fioc doi lieu vao cac o nho tiep theo cho fien het.

¢ Hay cho biet tai sao phai fat cac SW8 fien SW15 & vi tri OFF ?

e. Ghi dd lieu fiieu khien 1 led 7 fioan vao 1C RAM 6264 bang cac switch:

¢

Hay ket noi mach nhé hinh 10-11: ngol ra cua IC nhé ket noi vbi cac ngo vao cua led 7 fioan
anode chung.

11
100 —
01 =2
102
o3 18
104 13
105 15
106 |
o7 12
VCC
/N
| VoC
™~
W = | N —| O
|| || —|—| @] T
LA | LA LA ] LA Lo o
| onp 2 1 cep
GND GND VCC IC1 2764

Hinh 10-11. Mach ghi fioc IC nhé 6264 Aieu khien led 7 Aoan.

Hay filen ma cua led 7 fioan anode chung cua cac so to 0 fien F vao bang 10-8:
Ne SW6 6 vo tri OFF (talo ra méc 1).
Trinh td ghi do lieu vao RAM:
(a) Ne SW7 & vo tri OFF (tao ra moc 1).
(b) Cac Switch t& SWO fien SW4 (fie tao fida chz) va t6 SW8 fien SW15 (fie tao dd' lieu) fidbic
fiieu chgnh fAie taio ra moc logic Aa cho nho trong bang.
(c) Chuyen SW7 sang vo tri ON roi chuyen lai sang vo tri OFF — fie tao ra 1 xung cho ngo
vao WR — khi fio do lieu fia ghi vao o nho.
(d) Lap lai cac bodc (b) va (c) fie ghi do lieu vao cac o nho tiep theo cho fien het dd lieu
trong bang.
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P

o |©O | |o |o |o |0 |o |o |o |o|o |o o |o |o

Inputs - Address Output - Data
HEX | Oy Os Os Oy O3 0, 0, Og
0000

0001

0002

0003

0004

0005

0006

0007

0008

0009

000A

000B

000C

000D

000E

000F

P
>
>
>

P, P,k PP P o oloo oo olo
P P,k ol ool |k oo olo
» P ol |k o ok rkr|loo r |k olo
» o r|lorlor ol ol o r o r|o

Bang 10-8. Bang ghi noi dung cua IC nhé 6264.

¢ Trinh td Aoc lai dol lieu fia ghi vao RAM bang tay:

(e) Ne SW7 & vi tri OFF (tao ra moc 1).

(f) Ne SW6 & vo tri OFF (tao ra méc 1).

(g) Cac Switch t6 SW8 fien SW15 fAoddic fat & vi tri OFF fie tao ra mdc logic 1.

(h) Cac Switch t61 SWO fien SW4 (fie taio fita cht) Addc Aieu chenh fie tao ra moc logic fia cho
nho trong bang.

(i) Chuyen SW7 sang vi tri ON — khi fio d&! lieu cua o nhd se xuat ra cac ngo do lieu va
hien tho tren cac Led.

(j) Lap lai bdoce (h) fie Aioc dd lieu vao cac o nho tiep theo cho fien het.

f. Ghi dd lieu fieu khien 2 led 7 fioan vao IC RAM 6264 bang cac switch:

¢

Hay ket noi mach nho hinh 10-12: ngo ra bo nhé ket noii véi cac ngo vao cua IC giai ma co
tren bo thi nghiem.
Hay filen ma BCD t6 00 fien 15 vao bang 10-9:
Ne SW6 & vo tri OFF (tao ra moc 1).
Trinh t6 ghi dd' lieu vao RAM:
(k) Ne SW7 & vi tri OFF (tao ra moc 1).
() Cac Switch t& SWO0 fien SW4 (fie tao fida chg) va t6 SW8 fien SW15 (fie tao do' lieu) Aidbic
fiieu chenh fie talo ra moc logic fia cho nho trong bang.
(m) Chuyen SW8 sang vo tri ON roi chuyen lai sang vo tri OFF — fie tao ra 1 xung cho ngo
vao WR — khi fio dd' lieu fia ghi vao o nhd.
(n) Lap lai cac bdoc (b) va (c) fiel ghi dol lieu vao cac o nhd tiep theo cho fien het.

Inputs - Address Output - Data
Az A, A, Ao HEX O Os Os O, O, 0, 0, Oo
0 0 0 0 0000

0 0 1 0001

0 1 0 0002
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0 0 0 1 1 0003
0 0 1 0 0 0004
0 0 1 0 1 0005
0 0 1 1 0 0006
0 0 1 1 1 0007
0 1 0 0 0 0008
0 1 0 0 1 0009
0 1 0 1 0 000A
0 1 0 1 1 000B
0 1 1 0 0 000C
0 1 1 0 1 000D
0 1 1 1 0 000E
0 1 1 1 1 000F
Bang 10-9. Bang ghi noi dung cua IC nhé 6264.
o0 U
01 2
13
102 =
103 "
104 >
o5
106 13
107
VCC
| WCC
o™
L =] o3 | —] O
—|——| | —|—| 5| 00|
1P SR
-
| GND
GND GND vce IC1

Hinh 10-12. Mach ghi fioc IC nhd 6264 fieu khien 2 IC giai ma led 7 fioan.
¢ Trinh td foc lai do lieu Aa ghi vao RAM bang tay:

(0) Ne SW7 & vo tri OFF (tao ra méc 1).

(p) Ne SW6 & vo tri OFF (tao ra mac 1).

(q) Cac Switch t& SW8 fien SW15 fodc fat 6 vi tri OFF fie tao ra mdc logic 1.

(r) Cac Switch t6 SWO fien SW4 (fie tao fida chz) Addc fiieu chenh fie tao ra moc logic fia cho
nho trong bang.

(s) Chuyen SW7 sang vo tri ON — khi fio d&! lieu cua o nhd se xuat ra cac ngo do lieu va
hien tho tren cac Led.

(t) Lap lai boéce (h) fie fioc dol lieu vao cac ol nhd tiep theo cho fien het.

E. Cau hoi kiem tra:

Hay fioc dang song, 16u fio va bang cac thong so roi tra 16i cac cau hoi sau:
Cac thong so thdi gian nao can phai quan tam khi sé dung bo nhé ?
The nao ve thdi gian truy xuat cua bo nho ?

Cac fidoing fida cha cua bo nhd la vao hay ra ?

Cac fdoing dol lieu co bao nhieu trang thai ?

Khi nao thi cac iddng do! lieu 6 trang thai tong trd cao ?

Cho biet 6ng dung cua bo nhd EPROM va bo nhé RAM ?

ook wbhE
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7. D0 lieu cua mot o nhd RAM bat ky khi méi cap fiien la bao nhieu ?
8. The nao la bo'nhé RAM tinh, ram fiong ?
9. Cho biet trinh té lap trinh cho EPROM fi66c thdc hien nhd the nao ? Hay thiet kel mach nap

EPROM?

ADDRESSES

DATA

PGM

Note 1: National's standard product waranty applies to devices programmed to specifications described hersin

PROGRAM
—— PROGRAM - VERIFY ——————™
rC
2v )
2y ADDRESS N .
P
tas ¢
C
2V DATA IN_STABLE Hi=Z TDATA OUT VALD N
0.8v ADD N C ADD N
J
Jtos ton ~—ItpF
g
6.0V e}
-/ ltwes _
£
13.0v b
/ s
0.8V {C
27
letces o
L
zv rr
0.8v
tpw
2V i
0.8V K [C

> J

Hinh 10-13. Dang song lap trinh cua IC nhd 2764.

Note 2 V- musi be applied simultansousty or before Vpp and removed simullaneousty or after Vee. The EPROM must not be inserted into or removed from a
board wilh voltage applied 10 Vpp of Voo
Note 3: The maximum absohte alowable voltage which may be applied 1o the Vep pin during programming is 14V, Care must be taken when switching the Vpp
supply fo prevent any overshoot from exceeding this 14V maximum specification. At least a 0.1 uF capacitor is required across Vpp, Ve to GND to suppress
spurious voltage transients which may damane the devica.

Note & Programming and program verify are tested with the inferactive Program Algorithm, &t typical power supply voltages and timings.
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START

( ADDR = FIRST LOCATION )

Vo= 6.0V
cC
VPP= 13.0v

PROGRAM ONE .5ms PULSE)

INCREMENT X

INCREMENT ADDR

LAST ADDR ?

Voc=Vpp=5.0V £ 5%

DEVICE
FAILED

VERIFY
ALL BYTES

DEVICE
FAILED

DEVICE PASSED

Hinh 10-14. L6éu Ao cho biet trinh t&' nap cua IC nhé 2764.

Thoc hanh ky thuat so.
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Programming Characteristics (Notes 1,2,384)

Symbol Parameter Conditions Min Typ Max Units
tas Address Setup Time 2 ps
toes OE Setup Time 2 s
tces CE Setup Time 2 ps
tps Data Setup Time 2 ps
typs Vpp Setup Time 2 ps
tvcs Voo Setup Time 2 ps
taH Address Hold Time 0 us
toH Data Hold Time 2 us
toF Output Enable to Output Float Delay CE =V 0 130 ns
tpw Program Pulse Width 0.45 0.5 0.55 ms
tog Data Valid from OE CE =V 150 ns
lpp Vpp Supply Current During E= ViL 30 mA
Programming Pulse PGM = VL
lcc Voo Supply Current 10 mA
Ta Temperature Ambient 20 25 30 °C
Vee Power Supply Voltage 5.75 6.0 6.25
Vpp Programming Supply Voltage 12.2 13.0 13.3 V
teR Input Rise, Fall Time 5 ns
ViL Input Low Voltage 0.0 0.45 V
Vi Input High Voltage 2.4 4.0 V
tin Input Timing Reference Voltage 0.8 1.5 2.0 V
touT Output Timing Reference Voltage 0.8 1.5 2.0 V

Bang 10-10. Cac thong so cua IC nhd 2764.
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Bai so 11: MAICH TAO DAO NONG - MACH NON ON

A. Muc iich yeu cau:

1. Khao sat cac mach dao fiong, mach tao xung fién on dung vi mach 555 va cac vi mach so.

B. Duing cu thdc tap:

1. Bo thi nghiem vi mach, fiong ho fio DVM, dao fiong ky.
2. Cacvimach 74121 - 74122 — 74123 - 74221 - 74222 va cac IC fia khao sat.

C. Cau hoi chuan bi trooc khi thoc hanh:

1. Hay cho biet mach fién on la mach nho the nao?

2. Trong maich fidn on can phai quan tam fien cac van fie gi ?

3. Hay ve mot mach fibn on ma ban fia hoc?

4. Muon chuyen t6 trang thai on fidnh sang trang thai bat on thi phai lam gi hoac cung cap gi cho mach?

5. Thdi gian duy tri & traing thai bat on th66ng phu thuoc vao cac linh kien nao trong mach?

D. Cac bd6c thoc tap:
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1. Khao sat IC 74122 - 74123:

a. Khao sat datasheet cua IC 74122 -74123:
¢ Hay tra cou datasheet fie biet sé fio chan, bang trang thai, chéc nang va cac thoing so cua IC,
sau fiay la tom tat s6 fioi chan, sb fio logic va bang trang thai cua IC:
Rew 1 2 Reu
Vee :: i 2 CLR 4 Voo Cew NC Gy NC  Rpy Q
mﬂmﬂﬂﬂﬂﬂ 1] [13] [re] [ [wo] [o] [
— T
—\ int
| 0 15 E‘.LFE N Q
? | | D —
R Ha _
o cLR_Q
O 2T G T LT o] [ & =
1A 1B 1 14 0 2 2  GND
CLR {:Hm Rl:::cT.l 1 2 3 4 5 E 7
ok AT A2 Bl B2 CLR Q GND
Hinh 11-1. S6 Aol chan cua IC 74122 va 74123.
LS122 FUNCTIONAL TABLE LS123 FUNCTIONAL TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR A1 A2 B1 B2 | @ Q CLEAR A B Q aQ
L X X X X L H L X X L H
X H H X X L H X H X L H
X X X L X L H X X L L H
X X X X L L H H L T | r
H L X T H |Ju| v H ) H |JL I
H L X H T 1| r T L H | r
H X L T H || u
H X L H T | r
H H A H H || r
H b b H H (| r
H A H H H || r
T L X H H (1L | 1r
T X L H H (L | r
¢ Hay cho biet chdc nang cua cac fiédng tin hieu:
- Chan cap nguon:
- Thai gian ton tai cua xung fidn on Aiddc tinh nho the nao:
- Mach fi6dc phep kich lai hay khong:
- Giai thich cac trang thai hoat fiong co trong bang trang thai:
b. Kiem tra hoat fiong cua IC 74122: neu khong co IC thi lam phan tiep theo
¢ Hay ket noi mach nho hinh 11-2: chu y tu C1 = 1uF va R1 = 10kQ.
¢ Chuy: xem bo thi nghiem co vi maich loai nao thi thdic hanh theo vi mach fio.
¢ Hay chuyen fioi cac SW1 fien SW4 va RST-L fiel kiem tra cac trang thai trong bang trang thai
0 tren.
¢ Chuy: cac muiten co trong bang trang thai la cac trédng hdp mach tac fiong bang xung canh
len hoac xung canh xuong.
112 Thoc hanh ky thuat so.




Troong Nai Hoc Sé Pham Ky Thuat

Khoa Nien Nien To

IC1

: g
SW1 Al wrl
3 GND  Isw2 2] a2 -
S swa_>——— Bt IC1P
54 _>—" B2 N
sl =
C’]__ 11 c 0
= R o |-HLED!
R/C
[RsT >—2 clR o |- [ED2
74LS122N

Hinh 11-2. Mach kiem tra hoat fiong cua IC 74122.

¢ Cong thoc tinh théi gian duy tri cua trang thai bat on la T = 0,45RC. Hay tinh toan cac gia tro
cua R va C sao cho thdi gian delay cua trang thai bat on la 1s, 2s. Noi véi téng yeu cau hay thé
mach neu co fiu cac linh kien va tinh sai so gia ly thuyet va thoc te:

v Thoi gian 1s: C=
v" Thdi gian 2s: C=

¢ Hay tinh toan cac gia trd cua R va C sao cho thdi gian delay cua trang thai bat on la 1ms:

v" Thai gian 1ms: C=

R =
R =

R=

v Vdi cac khoang thdi gian nho 1ms nhd tren thi ta phai dung 1 mach tao xung kich co chu
ki khoang 3ms fien 20ms vdi fio rong xung phai nho hdn 1ms fie lam xung ki lien tuc cho
mach. Dung dao fiong ki fiel fio ca tin hieu kich va tin hieu ngo ra mdi co the tinh fiddc

thai gian.

c. Kiem tra hoat fiong cua IC 74123: neu khong co IC thi lam phan tiep theo

¢ Hay ket noi mach nho hinh 11-3: chu y tu C1 = 1uF va R1 = 10kohm.

¢ Hay chuyen fioi cac SW1 fien SW2 va RST-L fie kiem tra cac trang thai trong bang trang thai

0 tren.

¢ Chuy: cac muiten co trong bang trang thai la cac trédng hdp mach tac fiong bang xung canh

len hoac xung canh xuong.

¢ Cong thoc tinh thdi gian duy tri cua trang thai bat on la T = 0,45RC. Haly tinh toan cac gia tro
cua R va C sao cho thdi gian delay cua trang thai bat on las 1s, 2s. Noi véi tdng yeu cau hay thé
mach neu co fiu cac linh kien va tinh sai soi gida ly thuyet va thdc te:

v" Thoi gian 1s: =
v Thdi gian 2s: =

n)

8 .10 IC1A
> 1
‘ E—QC A
~L- | [swz _> B
i ] e
{ re
RST L CLR
74123N

Hinh 11-3. Malch kiem tra hoat fiong cua IC 74123.

¢ Hay tinh toan cac gia tro cua R va C sao cho théi gian delay cua trang thai bat on la 1ms:

v" Thdi gian 1ms: C=

R =

v" Vi cac khoang thdi gian nho 1ms nho tren thi ta phai dung 1 mach tao xung kich co chu
ki khoang 3ms fien 20ms véi fio rong xung phai nho hdn 1ms fie lam xung ki lien tuc cho

Thoc hanh ky thuat so.
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mach. Dung dao fiong ki fie fio ca tin hieu kich va tin hieu ngo ra mdi co the tinh Addc
thdi gian. Hay ve dang song cua tin hieu:
2. Khao sat IC 555:
a. Khao sat datasheet cua IC 555:

¢ Hay tra cou datasheet fie biet s6 fio chan, bang trang thai, chdc nang va cac thong so cua IC,
sau fiay la tom tat s6 fio: chan cua IC:

L=
R R R
GND | ¥] vee GND é} Mt Wy *.wv—és) Vee

TRIGGER| 2 7] DISCHARGE
Discharging Tr.
outeuT| 3 6] THREsHOLD Trigger (2 L ()Discharge
RESET| 4 5] coNTROL VOLTAGE

Output(3)— Y — F/F <—<—G hreshold
—<Tomp.

‘C‘) Control

Voltage

Reset (l)—

Hinh 11-4. S6 fio chan cua IC 555.
¢ Hay cho biet chdc nang cua cac fiddng tin hieu
- Nooéng Trigger:
- Noo6ng Output:
- No66ng Reset:
- Nédng Discharge:
- Noo6ng Threshold:
- No6ng Control Voltage:
- Chan cap nguon:
b. Mach dao fiong dung IC 555:
¢ Hay ket noi mach nho hinh 11-5:
¢ Hay cho biet cong théc tinh chu ky dao fiong cua maich:
¢ Hay tinh toan gia trd cua fiien tré R1, R2 vaiC1 fie mach dao fiong v0i tan so' tren 100Hz.
Dung dao fiong ki fio dang song ngo ra LED1 va dang song tren tu C1.

VCC

R2 % o

0K RESET VCC
A pis
ouTPUTE—{ LEDL >
R1 8 1hr
UKr
2
. TR
Cv '5—
GND
o =
— Ic
L. uA555N
GND

Hinh 11-5. Mach dao fiong dung IC 555.
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c. Mach dao fiong co them mach fiieu khien dung I1C 555:
¢ Hay ket noi mach nhé hinh 11-6:
¢ Hay cho biet tan so dao fiong cua maich dao fiong dung IC2:
¢ Hay cho biet tan so dao fiong cua mach dao fiong dung IC1:
¢ Dung dao fiong ki fio dang song ngo ra LED2 va LED1:

I LEDA >
vee vee
1 4
o) [ ] fust
RESET VGG RESET VCG
DIs DIS
e OUTPUTE . ouTPUTF— LEDT >
'EP'( o THR THR
2
TR TR
W 5 Ccv 5
GND GND
ci = c2 =
1CH1 1C2
TUF | LABSBSN 1UF | uAS555N
GND GND

Hinh 11-6. Mach dao fiong co Aieu khien dung IC 555.

¢ Hay giai thich nguyen ly lam viec cua mach:

d. Mach fién on dung IC 555:
¢ Hay ket noi mach nhé hinh 11-7:
¢ Hay cho biet cong thdc tinh thdi gian ton tai xung fién on:

¢ Haly tinh toan gia tro cua fiien tr6 R1 va C1 fie xung co thdi gian bang 1 giay.

vee
g\ .
I;""Rz 4
0K RESET VCC

Dis

5 OUTPUTF—{ LEDT >
c1 THR

2
|1UF TR 5
cV =
GND

GND

—

1 e

GND UABS5N

Hinh 11-7. Mach fén on dung IC 555.
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E. Cau hoi kiem tra:

1. Hay cho biet s6' khac nhau va giong nhau cua mach iién on dung IC 74121 va 74122.
2. Hay cho biet sé khac nhau va giong nhau cua mach fién on dung IC 74122 va 74221.

116
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Bai so 12 KHAO SAT ADC

A. Muc iich yeu cau:

1. Khao sat mach chuyen fioi ADC: cach flieu khien ADC chuyen foi tin hieu t66ng t6' thanh tin hieu
so. Khao sat cam bien nhiet fio.
2. Thiet ke cac mach dung ADC.

B. Duing cu thdc tap:

1. Boa thi nghiem vi mach, fiong ho io VOM, DVM, dao fiong ky.
2. Cac bo chuyen fioi ADC va cac IC fia khao sat.

C. Cau hoi chuan bi tro6c khi thoc hanh:

Hay cho biet chdc nang cua mach ADC ?

Hay ve so fio khoi mach chuyen fioi ADC:

Haly cho biet cac thong so can biet cua maich chuyen fioi ADC:
Tali sao vi maich ADC can phai co mach dao fiong?

NS
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D. Cac bdbc thoc tap:

1. Khao sat IC ADC 0808 hoac 0809:

a. Khao sat datasheet cua IC ADC 0809:

¢ Hay tra cOu datasheet fie biet s6 fioi chan, bang trang thai, choc nang va cac thong so cua IC,
sau fiay la tom tat s6 fioi chan, so fio logic va bang trang thai cua IC:
)
31+ 28] 2
411 2 27]] 1 INPUTS
INPUTS < 5[] 3 26]] 0
6 A
7[ CR] | . INPUTS SELECTED
s 22 ADDRESS | ADDRESS ANALOG
START[] 6 23]] C ALE CHANNEL
eocfl7 22 ALE c B A
2°[ls  21fj 271 (MSB) L L L 0 0
OE[] 9 20[] 22 L L H T 1
CLK[ 10 19 ] 2-3 L H L T 2
Veell 1 182 - H H \ 3
REF+[] 12  17]] 278 (LSB) H . L ! :
GND[ 13 16f] REF- HooL A ! >
277[}14 15[ 27 H H L ! ©
H H H T 7
Hinh 12-1. S6 fio chan cua IC ADC 0809 va bang trang thai chon kenh.
Sample-and-Hold
Binary-Weighted
Capacitors
REF+ —12 Switch
REF- Matrix
26 Threshold
0 = 4 Detector 17 8 (LsB)
, 27 A 14 5,7
28 J 2-6
2 ] Qutput | 8 5.5
3 Analog Latches 18 5,4
INPUTS 2 Multiplexer| 19
4 20 gj
g 3 Ti;icr;g EN 21 51 (wsB)
4 7
6 Control (EOC)
; 5
cLock 10 1
START -2
oE 2
ADDRESSA —2°
24
ADDRESS B Address
ADDRESS ¢ 23 Decoder
ALE 22

Hinh 12-2. S6 fio khoi cua IC ADC 08089.
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operating sequence

CLK

START

ALE

ADDRESS

INPUT

Multiplex Qutput
Internal

EOQC

OE

Latch Outputs

Epligigip
MSO%
Wso%

— 1 ]

gHpiigipgigipigh

.

o es)

-

|r I tw(ALC)

I
)-—y—-|L Address Stable

|
50% i Xso%

N N N

| |
tsu ey oy

X

Analog Value

g e

|
| Input Stable

L

47
)( Analog Value

L ¢

37

\ 50%

|
|
|
e td’EOC} —

|
|
|= teonv "
| |
o " I‘ ten — I-— tdis
| |
Hi-Z State . 90% l 90%
37 100/0 100/0

Hinh 12-3. Gian fio thdi gian cua IC ADC 0809.

¢ Hay cho biet chdc nang cua cac fidéng tin hieu

Zv Zv 2

66ng OE:
606ng START:
00ng ALE:

- No6o6ng EOC:
- Nébéng REF+ va REF-:
- Nébng CBA:
- ADC nay bao nhieu bit:

- Chan cap nguon:

- Giai thich cac trang thai hoat fiong cua dang song:

b. S6 fio nguyen ly va vo tri tren boi thi nghiem:

* & & o o

VRDS.

Tren bo thi nghiem fia gan IC ADC va mach dao fiong nho hinh sau:
Tin hieu CLK_H fa ket noi san voi mach dao fiong.

Tin hieu ALE va START noi chung vdi nhau.
Chz st dung Adoing fida che AO fie chon 1 trong 2 kenh INO va IN1

INO noi voi cam bien LM35 va IN1 noi voi bien tr6 VRD6. Bien tr6 chznh fio phan giai la

Thoc hanh ky thuat so.
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¢ Makch chz con cho phep ket noi cac iddng tin hieu la ALE_START, A0, va 8 fiddng dd' lieu DO

fien D7.
ADC UsUY
IC_ADC
o ~ Lo ]
[+ ] L+ ]
o 0
IC1D o o
CLK_H 10>CLK E0C 7 JP12 0 [+ ]
- 1 ] 0
B sTaRT a0 B2 AOA 20 o o
VRDS ISl = +
3 2] rere a2 -] o
15 o o o
Vm T VREF S A G
o GND |22 9 o o
g AE - E3 JPD2 o o
26 17 DO 1 o o
ot B pE—E-fol :
0
= O 280 N2 Dz HS D2 55
o 0
> —; IN3 D3 ?8 Bi ‘S*o |
GhO o3
- i I (T D563 ) ADC 8 BIT 2 KENH
2 1 A e ps |2 Lo 20 oo —amTno~
cs5 VRD6 = IN7 p7 A D7 8 - SalaYalalayaYayaP
il ADCQO808N

GND GND GND

Hinh 12-4. S6 fio nguyen ly va vi tri tren bo thi nghiem.
c. Nieu khien chuyen fioi ADC kenh thé 1 bang switch:
¢ Hay ket noi mach & hinh 12-4 theo cac yeu cau sau:
= Noi SW5 fien tin hieu ALE_START.
= Noa chz A0 vbi SWO
=  8Adbng dd lieu to DO fien D7 voi 8 LED td LEDO fien LED?7.
¢ Trinh td thdc hien chuyen fioi kenh thé IN1:
=  Bo6dc 1: Thiet lap SW5 tao ra mdc logic 0 cho ALE va START
= Bo6bc 2: Hay thiet lap SW1 = OFF (fida chz A0 = 1)
= B0606c 3: chuyen SWS5 tao ra moc logic 1 cho ALE va START roi chuyen ve: moc logic 0
=  B06dc 4: Quan sat ket qua 6 cac ngo ra t6 DO fien D7 xuat hien tren cac led.
= Muon thdéc hien chuyen fioi lan tiep theo thi thdc hien t6 bobc 2
¢ Hay fieu chanh bien tré VRDG6 va thdic hien qua trinh chuyen fioi sao cho gia tro cua 8 ngol ra
co gia trd tddng Ong roi fio flien ap cua ngo vao INO1 ghi vao bang:

INPUT OUTPUTS

Vino D7 Ds Ds Dy Ds D, D, Do
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 0
0 0 0 0 0 0 1 1
0 0 0 0 1 1 1 1
0 0 0 1 0 0 0 0
0] 0 1 1 0 0 0 0
0 0 1 1 1 1 1 1
1 0 0 0 0 0 0 0
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1 1 1 1 0 0 0 0
1 1 1 1 1 1 1 1
Bang 10-1. Bang ghi gia tri fiilen ap t66ng td voi fiilen ap so quan sat AGOC.
2. Khao sat cam bien nhiet fio LM35:
d. Khao sat datasheet cua cam bien nhiet LM35:

¢ Hay tra cOu datasheet fie biet s6 fio chan va cac thong so cua IC, sau fiay la tom tat so fio
chan va cac thong so cua cam bien LM35:

TO-92
+Vs Plastic Package
(4V T0 20V)
L] L] Ll
LM35 QUTPUT

0 mV+10.0 mV/°C

BOTTOM YIEwW

DS G

Order Number LM35CZ,
LM3SCAZ or LM3SDZ

Features

B Calibrated directly in = Celsius (Centigrade)
m Linear + 10.0 mV/ ' C scale factor

B (.5 C accuracy guaranteeable (at +25°C)
B Rated for full =55 to +150°C range

m Suitable for remote applications

® Low cost due to waler-level imming

m Operates from 4 to 30 volts

® Less than 60 pA current drain

m Low self-heating, 0.08°C in still air

® Nonlinearity only £44°C typical

m Low impedance output, 0.1 £ for 1 mA load

Hinh 12-5. S6 Ao chan cua cam bien va cac thong so cua cam bien LM35.
e. No nhiet fio hien thi tren led fién dung ADC 0809:
¢ Hay ket noi mach & hinh 12-4 theo cac yeu cau sau:
= Noi SW5 fien tin hieu ALE_START.
= Noa che A0 vdi SWO
=  Noi 8 i6dng dd lieu t& DO fien D7 voi 8 LED t6/ LEDO fien LED7.
=  Hay chgnh bien tr6 VRDS fie tao ra fiien ap VREF+ = 2,55V.
¢ Trinh td théic hien chuyen fioi kenh thé INO:
= B6dc 1: Thiet lap SW5 tao ra mdc logic 0 cho ALE va START
=  Bo6dc 2: Hay thiet lap SW1 = ON (fita chz A0 = 0)
= Bo06c 3: chuyen SW5 tao ra moc logic 1 cho ALE va START roi chuyen ve: mdc logic 0
= B6dc 4: Quan sat ket qua & cac ngo ra t6 DO fien D7 xuat hien tren cac led xem co fiung la
nhiet fiol moi tr6dng hay khong
= Muon thdc hien chuyen fioi lan tiep theo thi thoc hien to béoc 2

f.  No nhiet fio hien th tren led fion dung ADC 0809 — chuyen fioi lien tuc:
¢ Hay ket noi mach 6 hinh 12-4 theo cac yeu cau sau:
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=  Noi CLK fien tin hieu ALE_START.
= Noa chz A0 voi SWO
= 8 Adbng dd lieu to DO fien D7 vbi 8 LED td LEDO fien LED?7.

¢ Trinh td thdc hien chuyen fioi kenh thé INO:

Booc 1: Hay thiet lap SW1 = ON (fita chz A0 = 0)

B6oc 2: Quan sat ket qua 6 cac ngo ra t6/ DO fien D7 xuat hien tren cac led xem co fiung la
nhiet fio: moi trédng hay khong

Booc 3: Thay foi nhiet fio bang cach fida mo han nong fien gan cam bien va xem ket qua
hien tho tren cac led fi6n co thay fioi theo chieu tang hay khong ? neu thay fioi thi ket qua
fio la fiung.

¢ Hay ket noi mach & hinh 12-4 theo cac yeu cau sau:

=  Noi CLK fien tin hieu ALE_START.
= Noa che A0 vdi SWO
= Noi 8 iddng dod lieu t& DO fien D7 vdi 8 bit fita chz nho hinh 12-5.

1C1 1C2
Ohcik  Eoc = 13 A0 00
A1 o1
20 yreEF+  AD Q—i ? A2 02
6 A1 % i A3 03
21 vReF- A2 = — M 04
s 1 ~° 05
5| START o ] 7 06
2] ALE oE A7 o7
25 | g
26 17 24
o o n
28 15 23 N
] N2 02 5 5| AT o Ve
—| s e LY «
— e D4 g VCCay | —
A S n
5 21 a7 =—
= N7 o7 — PGM <
VPP =| onp
ADCO0B03N A
I GND

Hinh 12-5. Malch fieu khien chuyen fioi bang td fiong hien tho tren led 7 fioan.
¢ Trinh td thdc hien chuyen fioi keinh thé INO:

Booc 1: Hay thiet lap SW1 = ON (fiba chz A0 = 0)

B6oc 2: Quan sat ket qua 0 2 led 7 fioan xem co fiung la nhiet fio moi trodng hay khong
Bobc 3: Thay fioi nhiet fio bang cach fida mo han nong fien gan cam bien va xem ket qua
hien tho tren cac led co thay fioi theo chieu tang hay khong ? neu thay fioi thi ket qua fio la
fiung.

¢ Hay cho biet chdc nang cua boi nhé va noi dung 16u ben trong la gi?

E. Cau hoi kiem tra:

1. Hay thiet ke mach fio nhiet fio hien tho tren led 7 fioan va co fiieu khien relay: khi nhiet fio vo6t qua
55 Aol thi relay ngat, neu nho hén hoac bang thi relay mé. Cho relay sé dung nguon 5V.
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Bai so 13 KHAO SAT DAC

A. Muc iich yeu cau:

1. Khao sat maich DAC: cach fiieu khien DAC chuyen fioi tin hieu soi thanh tin hieu t6éng to.
2. Thiet ke cac mach dung DAC.
B. Dung cu théc tap:

1. Boa thi nghiem vi mach, fiong ho fio VOM, DVM, dao fiong ky.
2. Cac bo chuyen fioi DAC va cac IC fa khao sat.

C. Cau hoi chuan bi tro6c khi thoc hanh:

Hay cho biet chdc nang cua mach DAC ?

Hay ve so fio khoi mach chuyen fioi DAC:

Hay cho biet cac thong so can biet cua mach chuyen fioi DAC.
Hay cho biet mot vai 6ng dung dung bo chuyen fioi DAC.

P E

D. Cac bd6c thoc tap:
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1. Khao sat IC DAC 0808:

a. Khao sat datasheet cua IC DAC 0808:
*

Hay tra cOu datasheet fie biet s6 fioi chan, bang trang thai, chdc nang va cac thong so cua IC,

sau fiay la tom tat s6 fioi chan, sb fio logic va bang trang thai cua IC:

1 U 16
NC (NOTE 2) s p— COMPENSATION
2 15
GND s —VREF(-) Mz Lsg
" A A2 A) M MY KB AT A
VEE == — VREF(+) T ) T ? T ? ? ?
I > i\l cu:f::f‘:h CHRRENT BWITEHER bt} Iy
0 DAC0808 cc
" [TITII1] [
MSB Al == —AB LSB IR LADDER BIAS CIREUIT fee) GA
6
n L _ —
10 ARFiA) NEN CURRENT —C Vi
A3 — LAY E ; SOUACE PAIR ;
VREF(-) O
ot 5 e B g [omoe
VEE
Hinh 13-1. S6 Aol chan va sbé fio khoi cua DAC 0808.
¢ Hay cho biet chéc nang cua cac fidéng tin hieu
- Nébéng VREF+ va VREF-:
- N66ng A8+AL:

DAC nay bao nhieu bit:
Chan cap nguon:

b. S6 fio nguyen ly va vo tri tren boi thi nghiem:
¢ Tren bo thi nghiem fia gan 1C DAC nhd hinh sau:
ICDAST
(}? B? g A IoUT
o &
o Euk! 8 a4
O+ 104 9N as
o IS B ICDA2
O JRE A7 LM741P
O Ji—1 s R
Azt
JPRAL, 4 yRer+ comp «to
15 m
) VREF- |- <7 =”
, o
i DACO808N ) P
g 1
) - <<—"0
™z +1
Ve GND i
GND
Hinh 13-2. S6 fio nguyen ly va vi tri tren bo thi nghiem.
¢ Nguon cung cap fia id6c ket noi. Cac fivdng tin hieu bao gom: 8 fiddng dd lieu DO fien D7, tin

hieu fiien ap raV_OUT.
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¢ Khi sd dung chz ket noi voi 8 iddng do lieu va fio flien ap t6édng toi ngo ra.
c. Nieu khien chuyen fioi DAC bang switch:
¢ Hay ket noi mach nhg hinh 13-2 theo cac yeu cau sau:
= Noi 8 i6dng dd lieu t6 DO fien D7 voi 8 SWO fien SW7.
= NoingoraV_OUT vdi fiong hot DVM fie fio fiien ap DC giai fio 10V hoac 20V.
¢ Hay cho biet fio phan giai (step size) id0c tinh theo cong théc nao va ket qua bang bao nhieu?
Trong mach fiien tren thi thanh phan nao thay fioi fid6c step size:
¢ Hay thay fioi gia tro cua 8 ngo' vao soi co gia tri tdéng dng roi fio fiien ap cua ngo ra Vyo bang
DVM roi ghi vao bang:

VRee: = 10V
INPUTS OUTPUT
D7 Ds Ds Dy Ds D, D, Do Vino
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 0
0 0 0 0 0 0 1 1
0 0 0 0 1 1 1 1
0 0 0 1 0 0 0 0
0 0 1 1 0 0 0 0
0 0 1 1 1 1 1 1
1 0 0 0 0 0 0 0
1 1 1 1 0 0 0 0
1 1 1 1 1 1 1 1

Bang 13-1. Bang ghi gia tri fiien ap t6éng td fiien ap tédng td theo do lieu so.
d. Nieu khien chuyen fioi DAC t6 fiong:
¢ Hay ket noi mach nhé hinh 13-2 theo cac yeu cau sau:
=  Noi 8 iddng do lieu td DO fien D7 voi IC fiem 4040 nho hinh 13-3.
= Noingora V_OUT vai fiong ho DVM fie fio fiien ap DC giai fio 10V hoac 20V.
= Hay quan sat ket qua fio tren fiong ho DVM

IC3 IC1
CLK 0-1>c ao |2 3 A1 out B
7 5
at [ q
Q2 -2 q ns
Qs |- g A
Q|- o s
Qs |2 2 ne
Q6 13 7 A
Q7 A8
Qs 4 Al yrer+ comp 8
11 G 15 15
R an p— VREF-
4040N DACO808N

Hinh 13-3. Malch Aieu khien chuyen fioi t6 fAiong.

E. Cau hoi kiem tra:

1. Hay ket noi 2 IC DAC 0808 thanh 1 DAC 16 bit.
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