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Chapter 10 

 
Input/Output Interface Circuits and LSI Peripheral Device 



 10.1 Core and special-purpose I/O 
interfaces 

 10.2 Byte-Wide output ports using 
isolated I/O 

 10.3 Byte-Wide input ports using 
isolated I/O 

 10.4 Input/Output handshaking and 
parallel printer interface 

 10.5 the 8255 Programmable 
Peripheral Interface 
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Why??? 

8255 

I/O space 

C000 

C003 

C002 

C001 
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Control register 
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Mode 0  

control words 

(I/O) 

 

(16 cases) 
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Mode 0  

control words 

(I/O) 
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Mode 0  

control words 

(I/O) 
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input output 

Set/reset  

Feature 

(or BSR mode) 
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input output 
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PC6 



 In this Mode Port A is A bidirectional I/O port 

 Port C Provide the control functions for both 
directions 

 To select this Mode D7 and D8 of the control 
register should be 1’s (i.e. 11XXXXXX). 
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Mode 0 or 1  

(port B) 
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Port A (mode 2) 

control signals 

Port A-Input: INTE1=1 by setting PC4 

Port A-Output: INTE2=1 by setting PC6 

 

Direction of 

data transfer 
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Unused bits 

 of port PC; they can be  

used for general 

 I/O of single or 

 group of signals 

Port A-mode 2 

Port B-mode 0 (input) 
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Port A-mode 2 

Port B-mode 1 (output) 

Note that all bits of PC  

are used for control 
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Bit set/reset Mode (BSR mode) 

D7=0 for 

BSR 

mode 

Determine which bit of 

the 8 bits of port PC to 

be set or reset 

Determine that 

the selected bit to 

be set or reset 

42 



43 

Example 1: BSR mode 

The interrupt control flag INTEA  for port A is controlled by PC6. Using te 

BSR mode of 8255A. What configuration code must be written to the 

control register to set it to enable this control flag? 

 

Solution: 

1. D7=0 

2. INTEA is to be set, hence, D0=1 

3. To select PC6 then D3 D2 D1=110. 

4. The remaining bits are don’t care. 

 

So….. 

Control register=0XXX1101   or   00001101. 
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Example 2: BSR mode 

Assume that the 8255 is mapped to the address 0080H in the I/O space: 

Note that we sent two different control words to  

the control register to set, respectively, PC7 and PC3.   



 8255 parallel I/O ports in 8088 based 
Microcomputer. 

eight 8255-PPI To select one  

8255-PPI 

To select one port in  

8255-PPI 
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 8255 parallel I/O ports in 8086 based 
Microcomputer. 

eight 8255-PPI 

(odd address) 
To select one  

8255-PPI 

To select one  

8255-PPI 

(even address) 

To select one  

8255-PPI 

eight 8255-PPI 

(even address) 

To select one  

8255-PPI 

(odd address) 
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 What must be the address bus inputs of the circuit shown 
in Fig 10.21 if port C of PPI 14 is to be accessed? 

 

 Answer: 

1. To enable PPI 14, the decoder 74138 must be enabled and 
O7 must be 0 (active), G2B=0 and CBA=111. 

2. A0=0 to enable decoder (74138) and A5A4A3=111 

3. Port C of PPI is selected A1A0=10 or (A2A1=10 from the 
bus) 

4. The rest of addresses are don’t care  
 

47 



 Assume that PPI 14 of Fig 10.21 is configured so that Port 
A is output and C and B are inputs. All in mode 0. Write a 
program that input data from ports C and B and then find 
the difference between C and B (PC-PB) and then output it 
to port A ? 

 

 Answer: 

1. To enable PPI 14, the decoder 74138 must be enabled and 
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Misaligned word 
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 I/O devices can be mapped to the memory address space. 
 MPU looks at the I/O port as a storage location in memory. 
 In micro-computer with M-M I/O, some memory addresses 

are dedicated for I/O port. 
 
 
 Advantages: 

 Instruction that affect data in memory are used for I/O instead of 
special I/O instruction. 

 Hence, much more instructions and addressing modes are available 
for I/O operation. 

 For example data transfer can be performed not only with AL and AX 
but also with the other internal registers. 

 Disadvantages: 
 Slower operations than those specially designed for I/O 
 Part of memory space is lost.  
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Not inverted  

 

Why???? 

Less hardware overhead 

(the memory address 

 decoding circuit can be used  

For I/O  

Why A10  

not Vcc? 
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 Which I/O port in Fig 10.23 is selected for operation when 
Memory address bus contains 00402H 

 

 Answer: 

1. Convert to binary: 00000000001000000010 

2. Then, we find, A10=1 and A0=0 and IO/Mprime=0 
(memory operation) 

3. Now, A5A4A3=000, then PPI 0 is selected 

4. Moreover, A2A1=01, then Port B of PPI 0 is selected. 
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 Write a sequence of instruction to initialize the control 
register of PPI 0 in Fig 10.23 so Port A is output and ports B 
and C are inputs, all ports in mode 0. 

 

 Answer: 

1. Control register=10001011=8BH 

2. Memory address of PPI0=00000000010000000110=00406 

3. Code: 

  MOV AX, 0 

  MOV DS, AX 

  MOV AL, 8BH 

  MOV [406H], AL 
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 Assume the same configuration of Example 2. Write a 
sequence of instruction so that the content of B and C are 
ANDED then output the result to port A. 

 

 Answer: 

1. Address of the ports: address port A=00400, address port 
B=00402, and address port C=00404. 

2. Code: 

  MOV AX, 0 

  MOV DS, AX 

  MOV AL, 8BH 

  MOV [406H], AL 

  MOV BL, [402H] 

  MOV AL, [404H] 

  AND AL, BL 

  MOV [400H], AL 
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