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Aims

1. I/O Typical of ADC

2. Example of Shaft Encoder

3. I/O typical ADC (ADC0804-AD673)

4. Practice: Proteus implementation 
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Multi-Channel system
Why we use it? 
When we are be going to have: A low cost ADC

Where we can use it?
Cost-effective electronic circuit board

How we can use it? 
Several analog output channelOperation



Resolution: RS= Vfs/ 2^n

VFS=V Full scale:
10V /2^8= 0.03
5 V/2^8=0.01
1V/2^8=0.003
0.5V/2^8=0.0019

RS

2^3

Actual value



Programming: V+- 0.02



What is ADC Resolution?

0000 0000  8 bit

2 Multiplied by itself at 8 times Decimal equivalent



tc: Required time for conversion from ADC analog value to digital 
codes; It can be: 
ms
µs
ns

The ADC resolution is defined as the smallest incremental voltage that can be recognized and causes a change in the digital 
output. 

Smallest in ADC input voltage can cause a change in a digital output.
It is expressed as the number of bits output by the ADC. 
Therefore, an ADC which converts the analog signal to a 12-bit digital value, it has a resolution of 12 bits.

ADC resolution 



ADC Resolution

2 Multiplied by itself at 8 times

Decimal equivalent

𝟐𝒏

n: number of ADC bit



ADC Resolution

𝟐𝒏

n: number of ADC bit

R.S= 
𝑉𝑓𝑠(𝑓𝑢𝑙𝑙 𝑠𝑐𝑎𝑙𝑒 𝑣𝑜𝑙𝑡𝑎𝑔𝑒)

𝟐𝒏

ADC Resolution



❑ Analog to Digital converters start as low as 8 bit 



❑ It can be found as high as 32 bit.



❑Most commonly 10; 12; 16 or 24 bits 



0-1.25
0-0.5
0-2.5

Vfs

RS=Vfs / (2^n=bit A/D)

ADC 0804
Vfs= 0-5V
n=8 bit
R.S=5/2^8=5/256=0.0195
RS= 1.25/256=???



Reference voltage

Input voltage

Binary



-5V;0; 5V

A/D=== 0-5 VDC

0-5V DC===A/D

(-10*-R/4R)=2.5V



ADC 0805 Data Sheet 



8 bit

8 bit Binary

Clk
Chip select

Read==enable

interrupt

If interrupt==enable ====== WR bar=0  ===== Binary ==== output





LM 336





Practice: Proteus implementation 



A/D Mechanical

Absolute encoder

Incremental encoder

1024 PPR
600 PPR
60 PPR
12000 PPR
4 PPR
16 PPR
…



Thank You For Your Attention!

Any Question?
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