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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
 



 

 

  

אאאאאא  

אא––11FFEE  




א
א

א











2
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  אאא 

  
 

- 42  - 

אא 
אאWאK 

1K א(D/A)K 
2K אA/D)(אאK 

 
אאWאאאאא(  EPROM)  K 

1K אאK 
2K אא(stepper motor)K 
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  אאא 
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אאWאאא 
 

אאW 
1 Jאאאאא

אאאא،K 
2 J אאאאאאאא

אאאאאאאא
אאאאאאאא

אא،א
אאאאאאא

FאE،אאאאK 
אאW 

אאW 
1K אאאאאאאאK 
2K אאאאאאאK 
3K אאאאאK 
4K אאאאאאK 

Wאאא 
אא95%K 

אאW 
47Fאאאא

אEK 
אאW 

אאאאK 
אאW 

אאאאאאאאK
אאאאאK 



 –1F247E אא 
  אאא 
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אאWאK 
 

אאא(D/A)-(DAC)K 
אאא(A/D)-(DAC)K 

אאW 
 אאאאאאא

אKאאאאאK 
 

אאW 
אאאW 

1K א(D/A)אאאK 
2K א(A/D)אאאK 
3K אאאאאK 

 
אאאW 

אא95%K 
 

אאW 
4F12KE 

 
אאW 

אאאאאאK 
 

אאW 
אאאאK 
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  אאא 
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א(A/D & D/A Converters)K 
 

אאאאאאאK
אאאאאאאאא

אאKאאאאאKאא
1FאHigh, H Eאאא0)Low, L E

אא1אאאא
TTLאאאאאא

אאKאאאאא
אאאKאא

אאאF5.08،
7.999،3.563،0.05،KKKאEא،אF1 J2Eא

אאאK 


 

F1 J2Eאאא 
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 אF2 J2Eאאאאאאא
אאאאאאK

אאאא
אאאאאLא(A/D)(Analog to Digital Converter) 

אא
אאאאLאFALDE(Digital to Analog Converter) 
אאאאאא

אאLא،K 
 
 

 
 

F2 J2Eאאא 

 حساس ضغط
 

  حساس حرارة
حساس مستوى 

مياه

 سخان

I/O 

A/D 

 آمبيوتر

I/O I/O 

D/A A/D 

I/OI/OI/O

D/A D/A A/D 
 1مامص

 2صمام

 اندفاع البخار
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  אאא 
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WאאLא(D/A)(DAC)W 
אאLאאאK 

אאאLאא(decoder)אאא،
אאLאאאא

אKא(2n)אא
(n)FEאאאאא

אK 
אF3 J2EאLאD2،D1،D0 D3،

אא(R/2R)K 


F3 J2EאLא 

אאF1EאאW 
( )
( )
( )
( )

)375.9()625.0()5.1()5.2()5(

625.02025.31

5.1205.62

5.220125

520250

0

1

2

3

−=−+−+−+−

−=Ω×−=

−=Ω×−=

−=Ω×−=

−=Ω×−=

VKA

VKA

VKA

VKA

VD
VD
VD
VD

OUT

OUT

OUT

OUT

µ

µ

µ

µ

 

(-9.375V)(D3 to D0 =1111) 
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  אאא 
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אאאאאאא

F4א J2EK 


F4 J2Eאאאאא 

אF5 J2EאאאאאאF3 J2EK 


F5 J2Eאא 
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  אאא 
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Wא(D/A)(DAC) 
אאW 

 אא(D/A)אאא
אאK 

 אאא(D/A)א(R/2R)
אאLאאאא

אאKאאאאאW 
• אאאK 
• אא(Resolution)K 
• א(Linearity)Wאא

(ON)FEאKא
אK 

• א(Accuracy)Wאאא
אאאאאא

אאאאאK 
• אא(Setting Time)WאאאLא

א(Over Shoot)א
،אאאאאאא

אK 
אאאאא

אאאאאא
KאאK 

 אאאאאא(DAC0800)
אאאאא(DAC080X)Kאא

אאא(Data Sheet)אאK
אאאאאאאא

אK 
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  אאא 

  
 

- 50  - 

אF6 J2Eא(DAC0800)אאא
אאK 

 
F6 J2Eא(DAC0800) 

 אאאאאאאאאVout 
F7 J2EאאDAC0800 אאא

אאK 


F7 J2Eאאאאאאא 
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  אאא 
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אIout אW 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⋅++×=

25642
821 AAAII refout K 

(256)אאאאאאא(5 to 12)
אא(High)F1EאאW 

⎟
⎠
⎞

⎜
⎝
⎛×=

256
255II refout 

א 
vRIV foutout 96.9≈×= 

אאא(Vref)K 
 

1W 
Vout،Iout אאA1 to A8 אא10011011K 

אW 

mA

mA

mA

I
I

I

AAAII

out

out

out

refout

21.1
256
1552

256
1

128
1

32
1

16
1

2
12

25642
821

=

⎟
⎠
⎞

⎜
⎝
⎛×=

⎟
⎠
⎞

⎜
⎝
⎛ ++⋅++×=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⋅++×= K

 

V

mA

V
V

RIV

out

out

foutout

05.6

521.1

=

ΚΩ×=

×=∴
 



 –1F247E אא 
  אאא 
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⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
×=

⋅
25610

10InputBinary
II refout 

 
VoutאאF256E

אאאVref K 
 

2W 
אא01100000אאVoutK 

אW 
01100000א96 

( ) ( )
Volts

Volt

V
V

out

out

75.3

10256
96

=

×= 

אF7 J2Eאאאא
אאאא،א

אאאאאאאא
אDAC0800אאאאאF8 J2EK 
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  אאא 
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אW 
1K אאאא(DAC)אאאא

F8 J2EK 
 

2K אא(Test Board)אאאאאאF2-8E
אאאאאא5KאR21.2K

אאאאא330א
0.1אאאC2א16אאא

0.01אK 
 

 
3K א5אKאאאא14אא

א10VK 
 

4K א1א5אאאאא
+15, -15אאאא3)، (13אא
אK 

 
5K אא330אא5א

0)، (1אאאאF
255KEאאאא

א7אK 



 –1F247E אא 
  אאא 
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6K אאאאאאאאא
א(DIP-SWITCH)אא(1)

אאאאאאאK 
אאא3אא 00000011

אאא11111100אKKKKKKKKKK 

 
F8 J2Eאאאא 
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  אאא 
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7K אאF1 J2EאאאאאאK

אאFאEאאא(6)אא
אאK 

 

 
F1 J2Eאא 

 אאאאא
אאאאאאאVout

K 
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  אאא 
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WאאLא(A/D) (ADC) 
אאLאאא،

אאא(n)אאK 
אא(A/D)אא

אא،FEאאאא(Resolution) 

אאK 
 אF9 J2ELאאאא

א،
א(A/D)،אאאא

אאא(A/D)א(Sensors)א
אFTransducersEK 


F9 J2EאאLאא 
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 ،אאאא
אאVinאא

אאאאVrefאא
א1K(Vin =0)K 

 אאEHFאאF JEא
(HI)،74148אאאK

אVinK 
 אאאאאאאא74148

אK
אאK 

 אאאאאאאאא
אאאאK 

אא(National Semiconductors)K 
ADC0801(AD080X)אא

אא(ADC0801,ADC0802,ADC0803,ADC0804)אF10 J2E
אאאאאאא

אאK 

 
F10 J2Eאאאא 
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  אאא 
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אF11 J2Eאאאא)4BITאאא
א8BITEא16

אאאK 


F11 J2Eאאא 
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  אאא 
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אאאFא8BITEאאK 

256
DA outin

VREF
= 

Ain،אא VrefאאF20אאאאא
אא9א2KEאאאF10E،256K 

אאאאאF12 J2EאADCK 
אאאאאDCאאא6،8

TRANSDUCERאאאאאא
אאאאאאאאK 


 

F12 J2Eאאאאא 
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  אאא 
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אאW 
1. אאאאF12 J2Eא(Test board)א

אאKאאאא
אאאאאADC080XX1, 2, 3,  4

אאאאאאK 
2. Kאא(DC)5VDCא

Kאsensorאאאאאא
،אאאFאא

אEאאאאאאאא
אאאאK 

3. אאאאאאא
אאאאK 

K אF9Eאאאא
אא2אאאאא

אאאאאאא،א
אא(Full Scale)Kא

אאאK 
K אאאאאא،

אא(4, 19)150kΩ150pfאא
 

z
pfCR

F ΚΗ=
ΚΩ××

=
××

= 606
10101.1

1
1.1

1 

אR,CאאאK 
K אאF12ERD،CSאאK 
K אאF35EF5EINTRאK 

 (End-of-conversion)אF3Eאא(Start-of-conversion) 
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אאאא(Buffer)אF12 J2E
אאK 

אאF10، (88אא
אא10אאאאאK 

אאF7، (6אא(Differential-Analog-Input)
א7Kא6אאא

،אאאאFEא
 7אאאK 

 Kאא(D0 to D7)א(11 to 18)אא

4. אאאאאK 

W 
Vcc20א5.12VאF12 J2Eאאא

אאאאאאאW 
1K 5.1V 
2K 2.26V 

אW5.1V 

( )
( )20

100

0

0

11111111

256
12.5
1.5

256

255
=

=

×=

×=

D
D
D

V
AD

ut

ut

ut

ref

in
ut

v
v

 

 
 אאא(Active-Low)

אאאאF12 J2Eאאא
אאאאאאאאאא

אK 
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2K א2.26V 

( )
( )20

100

0

0

01110001

256
12.5
26.2

256

113
=

=

×=

×=

D
D
D

V
AD

ut

ut

ut

ref

in
ut

v
v

 

אאאאא(D7, D3, D2, D1)
אאאאK 

3K אאאאאאVin
אאאאאFאאE

אאאאאאKא
01110001אW 

(D7, D6, D5, D4, D3, D2, D1, D0)אאא(D7, D3, D2, D1)
אאאאאא،אF2 J2EK 

 
F2 J2Eאאא 
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א 

E245245א 
אא 

אאא 
אא 

אאPLD 
 

אאאאא( EPROM). 
1K אאK 
2K אא(stepper motor)K 
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  אאא 
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אאWאאא(PLD) 
 

אאW 
 אאאאאאא

K 
אאW 
 אאאW 

1K אאאא(PLD)K 
2K (EPROM)K 
3K אא(EPROM)K 
4K אא(EPROM)א

אאאK 
5K אאאאאאאK 

 
אאאWאא95%K 

 
אאW4F16EK 

 
אאWאאאאאאK 

 
אאWאאאאK 



 –1F247E אא 
  אאא 
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אאWאאא(PLD) 
א(PLD)(Programmable Logic Device)א

אאאאאא
אאאאאאאא

אאאאאאKא
(array)אאאאא(Fuses)

אאאKאF15 J2Eאא
KאאאPLDאאא

FאEאאK 

 
F15 J2Eאא 

אאאW 
(PROM)WProgrammable Read Only MemoryאאאK 

(EPROM)W Erasable Programmable Read Only Memoryאאא 
(EEPROM) WElectrical Erasable Programmable Read Only Memoryאאא

אK 
(PAL) WProgrammable Array LogicאאK 
(PLA) WProgrammable Logic Arrayאאאאא

FאEFUSES 
(LCA)WLogic Cell ArrayאאK 



 –1F247E אא 
  אאא 

  
 

- 66  - 

(GAL)W Generic Array LogicאאאFKE 



 –1F247E אא 
  אאא 
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אאאאאאא
אא(Complex PLD's) (PAL- PLA)K

אW 
 (FPGAs) אאField programmable Gate ArraysK 

אKmultiple levels of logic  

אאאאא
אאאאאאF3 J2EאKא

Kאאא 

 

 
F3 J2Eאאא 

(CUPL)אאאאאK 
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אאאאW 

אאPLDאאאK 

אאאאאאKאF16 J2Eא
אאאRomאfuses

(FPLA)אא(FPLA)א
אfusesK 



F16 J2EאPROM,FPLA 

 אאאRomא4bit8bit
אאאאאאאא

Romאאאאא(nonvolatile)א 



 –1F247E אא 
  אאא 
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אאKאאאאROM
אאW 

1 JאאאROMאאאK 

2 JאPROMאאאprogrammable-read-only-

memoryאאאאא
 Kאאאאאא

3 Jאאאאאא(EPROM)W 
Erasable-Programmable-Read-Only-Memoryאא

אMOSFET
א،אF17 J2EK 

 
F17 J2EEPROM 



 –1F247E אא 
  אאא 
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FEEEPROMKאאאאאאא 
אא(EPROM-2716)א

א،אאאאEPROM
אאאאאאK 

 
אאאEPROMאאW 

q אאאא
אF3 J2EאאK 

 
q אאאאאאאK 

 
q אEPROM(EPROM 2716)אאאK

אאPLDK 
 
q ،אאאא

אאאאאא
אאאKא

אאאאאGALK 



 –1F247E אא 
  אאא 
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אאאEPROMW 
אאא(EPROM)אאאא

אאאא(ROM)(PROM)א
אאא،

א27אאא،א
אאא(Vpp)

אאאFאE
אא،אא

אאאK 
אאא5V/DCאאא350ns

450nsא52mwאא134mw،
אאאאאאאא2K-

byteאאא2716K 
אאEPROMW 

אאאאאאW 
1K אאאאאCombinational-Digital-Circuitsאא

אאK 
2K אאאאSequential-Digital-Circuitsא

אKאאא(Feed back)K 
אF18 J2Eאאאאאאאא

אאאאאK 
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  אאא 
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אאFאאאאEאK 
אאאאEPROM

אאאאאאKאאFאDEK 
(D-Flip-Flop)אאEPROMאאא
אK 

אא 

א 
F18 J2Eאאאאא 

אאאאאאאEPROM 2716W 
1K אאאאאא(Truth table)א

אאK 
2K אאאאאאאאאאא

אאאK 
3K אאאאאא

אאאK 
4K אאאאא

אאאאK 



 –1F247E אא 
  אאא 
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אאWאא 
 

،אאאאאאאאא
אאאאאא

אאK 
 אאאאא

EPROM2716אאאאאא
אאא

אא(Clock)אאאא
אאK 

 אF23 J2Eא
אאF6 J2EאאאF24 J2EאEPROMK 

sen1אsen2 אאF23 J2EK 
 


F23 J2E 

 



 –1F247E אא 
  אאא 
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אF6 J2EאאאאF23 J2E
אאאא7493אאאא

אאאEPROMאא
א،אאאאא

אאאאK 
 

 אא אא  

Hex Q0 Q1 Q2 Q3 Q4 Q5 Hex 
A0 A1 A2 A3 No 

R1 Y1 G1 R2 Y2 G2 QA QB Qc QD 
0C 0 0 1 1 0 0 00 0 0 0 0 0 
0C 0 0 1 1 0 0 01 1 0 0 0 1 
0C 0 0 1 1 0 0 02 0 1 0 0 2 
0C 0 0 1 1 0 0 03 1 1 0 0 3 
1E 0 1 1 1 1 0 04 0 0 1 0 4 
1E 0 1 1 1 1 0 05 1 0 1 0 5 
1E 0 1 1 1 1 0 06 0 1 1 0 6 
1E 0 1 1 1 1 0 07 1 1 1 0 7 
21 1 0 0 0 0 1 08 0 0 0 1 8 
21 1 0 0 0 0 1 09 1 0 0 1 9 
21 1 0 0 0 0 1 0A 0 1 0 1 10 
21 1 0 0 0 0 1 0B 1 1 0 1 11 
33 1 1 0 0 1 1 0C 0 0 1 1 12 
33 1 1 0 0 1 1 0D 1 0 1 1 13 
33 1 1 0 0 1 1 0E 0 1 1 1 14 
33 1 1 0 0 1 1 0F 1 1 1 1 15 

F6 J2E 
 אאאאFאאEY1, Y2א

אאאאR1, R2אאG1, G2،א
אאאאאF4אEאאאאא

אאאאאאאא
אאאאאF7493KE 
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 אאאאאאאא
אאא(D Flip-Flop)אאא،

א(set)אא4 J10אא7474אאא
K 

אאW 
1K EPROMאאאאא

אא،QA, QB, QC, QDאאא
אA0, A1, A2, A3K 

2K אא(Test board)אאאF24 J2E
אאאKאאאLED

F– JEאK 
3K אאאאאא

אאאאאאאאאK 


F24 J2EאאCIRCUIT MAKER 
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  אאא 
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אאאא(Stepper Motor Control) 
 אאאאא

אאאאא،א
אאא،אא

אאאאאאאאא
אאאא

אK 
אW 

1K אאאא
K 

2K אאאאאאK 
3K אאאאאK 
4K אא،אא

אאאאאFEY-X(Plotters)K 

W 

 אאאאא
אFאאאEK 

 אאאאאא
אאא،אאאW 

(unipolar stepper motor)אא(4-phase)12vא7.5
500mAאphaseK 

 אאאKא
אאאאאK 
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  אאא 
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אF25 J2E(4-phase)אאאא
אאאFאאEאא

אאאא(uln2003)אא
אאאאF27 J2EK stepper motor windiags 

 
F25 J2stepper motor windiagsE 

 אF56 J2Eא(stepper motor driver circuit)א
אאאא

(EPROM)אאאא(uln2003)א
אאF27 J2EאאאאאF26 J2E

FאEאאK 
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אF26 J2EF27 J2EK 


F26 J2Eאא 

 
F27 J2Eאאאאא 
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  אאא 
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 אאאאאEPROMא
אאאKאאאא

אא،אא
אאF7 J2EF8 J2EK 

 אF7 J2Eא(1-phase)
אCWא1a2bא

א2bאא1a(1a, 1b, 2a, 2b) 
(A, B, C, D)אאאK 

 
2b 2a1b1aIndex 
0 0011 
0 0102 
0 1003 
1 0004 
0 0015 
0 0106 
0 1007 
1 0008 

F7 J2Eאאאא 
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 אF8 J2Eאאאא
א1אaAאאאא2אb

DאKאF8 J2Eא
Kא 

 
 

2b 2a 1b 1a Index 
0 0 0 1 1 
0 0 1 1 2 
0 0 1 0 3 
0 1 1 0 4 
0 1 0 0 5 
1 1 0 0 6 
1 0 0 0 7 
1 0 0 1 8 
0 0 0 1 9 
0 0 1 1 10 
0 0 1 0 11 
0 1 1 0 12 
0 1 0 0 13 
1 1 0 0 14 
1 0 0 0 15 
1 0 0 1 16  

F8 J2Eא 
 F9 J2E،

אאאאאאאאא
אאא a b c dאא

אK 
2b 2a 1b 1a Index 
1 0 0 1 1 
0 0 1 1 2 
0 1 1 0 3 
1 1 0 0 4 
1 0 0 1 5 
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0 0 1 1 6 
0 1 1 0 7 
1 1 0 0 8 

F9 J2E 
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  אאא 
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אאW 

 אאאאF10 J2Eאא
אאאא

אK 
 F, GאאF

EF=G=0אא(F)
אFE(G)אFאKE 

F=0, G=1אF=G=1
א،אKKKF=full, G=cwK 

 א(EPROM2716)אA08אאA1א
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Hex 

Q0 Q1 Q2 Q3 Hex 
A0 A1 A2 A3 A4 A5 

D C B A G F D C B A 
00 0 0 0 0 00 0 0 0 0 0 0 
03 1 1 0 0 04 0 0 1 0 0 0 
09 1 0 0 1 05 1 0 1 0 0 0 
02 0 1 0 0 06 0 1 1 0 0 0 
08 0 0 0 1 07 1 1 1 0 0 0 
06 0 1 1 0 08 0 0 0 1 0 0 
03 1 1 0 0 09 1 0 0 1 0 0 
04 0 0 1 0 0A 0 1 0 1 0 0 
01 1 0 0 0 0B 1 1 0 1 0 0 
02 0 1 0 0 0C 0 0 1 1 0 0 
01 1 0 0 0 0D 1 0 1 1 1 0 
06 0 1 1 0 0E 0 1 1 1 1 0 
09 1 0 0 1 0F 1 1 1 1 1 0 
0C 0 0 1 1 10 0 0 0 0 1 0 
06 0 1 1 0 11 1 0 0 0 1 0 
08 0 0 0 1 12 0 1 0 0 1 0 
02 0 1 0 0 13 1 1 0 0 1 0 
00 0 0 0 0 14 0 0 1 0 1 0 
04 0 0 1 0 18 0 0 0 1 1 0 
02 0 1 0 0 19 1 0 0 1 1 0 
0C 0 0 1 1 1A 0 1 0 1 0 1 
03 1 1 0 0 1B 1 1 0 1 0 1 
00 0 0 0 0 1C 0 0 1 1 0 1 
09 1 0 0 1 20 0 0 0 0 0 1 
0C 0 0 1 1 21 1 0 0 0 0 1 
01 1 0 0 0 22 0 1 0 0 0 1 
04 0 0 1 0 23 1 1 0 0 0 1 
01 1 0 0 0 24 0 0 1 0 0 1 
08 0 0 0 1 25 1 0 1 0 0 1 
03 1 1 0 0 26 0 1 1 0 0 1 
0C 0 0 1 1 27 1 1 1 0 1 1 
00 0 0 0 0 28 0 0 0 1 1 1 
00 0 0 0 0 2C 0 0 1 1 1 1 
08 0 0 0 1 30 0 0 0 0 1 1 
04 0 0 1 0 31 1 0 0 0 1 1 
09 1 0 0 1 32 0 1 0 0 1 1 
06 0 1 1 0 33 1 1 0 0 1 1 
00 0 0 0 0 34 0 0 1 0 1 1 
00 0 0 0 0 38 0 0 0 1 1 1 
00 0 0 0 0 3C 0 0 1 1 1 1 
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