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Signal Converter 

Analog to 

Digital  ConverterA/D

Digital to 

Analog ConverterD/A 

Analog Signals
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Digital Signals
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 Noise

 

 

 

  

  

 

 

 

A/D

ADCA/D

 Sampling

 (4-5)شكل 
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 Quantization

Samples

Levels 

 Coding

01

m (t)

m(t)  A sin (2╥ ft)

Sampling 

gatingSample

hold

(Sampling Theorem)

(fm)

(fs)2fmfs >2fm

fs=2fm nyquist frequency 

fs2fm aliasing error



  

 103 

2A 1000 tm(t) = 8 sin

Analog To Digital Converter (A/D) 

A/D

A/D

3V – 0V

00001111
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A/D

 Comparator

 And Gate 

 Counter 

 A/D Converter

A/D

D/A

A/D 

(Vx)

(0.75v)D/A

(0.2 v)
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 0000 

OvD/A0

 (0.75v)D/A

1 

 Clock0001 

 D/A0.2v 

  

 D/A

0

Vx < Vy 

  

(A/D)

(0.2 V) 

 

Vx D C B A 

0 0 0 0 0 

0.2 0 0 0 1 

0.4 0 0 1 0 

0.6 0 0 1 1 

0.8 0 1 0 0 

1 0 1 0 1 

1.2 0 1 1 0 

1.4 0 1 1 1 

1.6 1 0 0 0 

1.8 1 0 0 1 

2 1 0 1 0 

2.2 1 0 1 1 

2.4 1 1 0 0 

2.6 1 1 0 1 

2.8 1 1 1 0 

3 1 1 1 1 
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Digital to  Analog Converter (D/A)

DAC or D/A

(D/A) 

( A, B, C, D)

(D/A)(A, B, C, D)

(A/D) 
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 ( RI, R2 , R3, R4 , ……..

  

V out

(3V)

(Rf=20kΩ)(R= 150KΩ) 

(R1, R2, R3, R4)
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16

(0000)

(1111)

 (0000)

V OUT 

V out = 3 * 20* (0+0+0+0) = 0 

a (0001)A

RI

Vout 

 (0011)A.B

R2,R1

V out 

 (1111)A,B,C,D

R1, R2, R3, R4

V out

 

(O.4 V)
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(A,B,C,D)

Vout

D 
C B A 

Vx 

0 0 0 0 0 

0 0 0 1 0.2 

0 0 1 0 0.4 

0 0 1 1 0.6 

0 1 0 0 0.8 

0 1 0 1 1 

0 1 1 0 1.2 

0 1 1 1 1.4 

1 0 0 0 1.6 

1 0 0 1 1.8 

1 0 1 0 2 

1 0 1 1 2.2 

1 1 0 0 2.4 

1 1 0 1 2.6 

1 1 1 0 2.8 

1 1 1 1 3 
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V cc = 5

1001

1101

1010

10101 

5 bits

R, 2R, 4R, 8R, 16R 

binary number  5 bits 

S4, S3, S2, S1, S0 

N=5
5

    SN - n 
Vo= - Vcc  -----  
      2n-1 
  n=1  
    S4   S3     S2    S1    S0  

Vo= - (--- +----+----+----+----)Vcc 

    1       2     4      8     16 

= - (S4 + 0.5 S3 + 0.25 S2+ 0.12 S5, + 0.0625 S0) VCC 

S4 S3 S2 S1 S0 (S4+0.5S3+0.25S2+0.125S1+0.0625S0 (  )=V V0= (-x)/5 

0 1 0 0 1 (0+0.5+0+0+0.0625) 0.5625 -2.8125v 

0 1 1 0 1 ((0.+0.5+0.25+0+0.0625) 0.8125 -4.0625v 

0 1 0 1 0 (0+0.5+0+0.125+0 6.6250 -3.1250v 

1 0 1 0 1 (1+0+0.25+0+0.0625) 1.3125 -6.5625v 

 

+ 

S1 16R 

- 

Vo 

R S2 

S3 

S4 

S5 

5V 

8R 

4R 

2R 

R 
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الببة الخبمس  اسئلـــــة

A/D

D/A

(A/D)

( Vi = 5V)(Rf = 15KΩ)

(R= 88 KΩ)

Vcc= 7 V

 10101

 1011 

 1101 

 1110


