
Lecture-36 

Memory Mapped I/O : 

 In this cases the I/O devices are not given separate addresses 

other than memory i.e. 0000 to FFFF.(64k).but part of the space is 

reserved for I/O devices. The advantage is any instruction that 

references memory can also transfer data between an I/O device and 

the ,as long as the I/O port is assigned to the memory address 

space rather than to the I/O address space. The register associated 

with the I/O port is simply treated as memory location register. 

  Consider an example in which address bit A15 designates 

whether instructions reference memory or an I/O device.2f A15= 0, a 

memory register is addressed; If A15= 1, than a memory mapped I/O 

device is address .this assignment elevates the first 32kbytess of 

memory address space to memory and second 32k to memory 

mapped I/O devices. External logic generates devices select pulses 

for memory mapped I/O only when  = 0, the appropriate 

address is on the address low and a  or  strobe occurs. 

 Input and output transfer using memory mapped I/O are not 

limited to the accumulator. For example, same of 8085 A instructions 

that can be used for input from memory mapped I/O ports. 

 MOV r, m move the connects of input port whose address is 

available in (H,L) reg pair to any internal register. 

 LDA addr  load the acc with the content of the input port whose 

address is available as a second and third byte of the instruction. 

 



Other instructions include, ANA M, ADD M, 1HD add (input from two 

ports and store the contents is reg pair (L) and (H) ADD M and ANA 

M provide input data transfer and computation in a single instruction. 

same instruction that out the data from memory mapped ports are 

     MOV  M,r 

     STA   addr 

     MVI M, data 

     SHLD addr 

LHLD and SHLD carry out 16- bit I/O transfers with single instructions 

which reduce program executive time considerably. The price paid for 

this added capability is a reduction in directly addressable main 

memory and the necessity of decoding a 16- bit rather than an 8-bit 

address. 

 When a microprocessor puts out an address and generates a 

control strobe for a memory read, it has no way of determining 

whether the device that responds with data is a memory device or an 

I/O device; nor does it care. If only requires that the devices that 

respond does so with in the allowable access time or uses the 

READY line to request a sufficient number of WAIT states. The some 

of true when a  executives a write to memory.2f supplies an 

address data, and a write strobe and continues its operations, 

external logic determines whether memory, I/O or anything at all 

receives the data transferred. 

 

Example- 1:      

In all the examples discussed in chapter 34, we have interfaced, an 

I/O device using isolated I/O structure. Now let is interface the same 



device using memory mapped I/O structure memory   space allocated 

for the memory location from A000 H to A0FF H has been allocated 

to this device, the decoding circuitry using 8205 decoder and buffer is 

shown in figure below:. 

                                                     

 

          AO     :   00               I/O  = LOW;   = LOW 

                            AO     :  F F 

                    1010 0000. Redundant bits  

 The following instruction sequence can be used to input an 8-bit data 

from 8-toggle switches, when necessary: 

a) LXI    H,  IPTSAO 

  MOV  r, M 



b) On the other hand we can use LDA instruction using direct 

addressing mode to input an 8-bit data  

             LDA IPTSAO 

Note that whatever may be the memory reference instruction used for 

inputting 8-bit data from fig 8, the page address ACH should be 

maintained as higher order 8-bit while the lower order 8-bits are 

redundant and can be anything from 00H to FF H.  

 

Example-2:    

We shall now take up a problem which involves ROM, RWM; input 

devices  

Design a CPU, PCB for a process control application which requires 

the following, 

1) 8085 A CPU whit 8212 latch. 

2) 8k byte ROM consisting of two 4k byte 2732 ROMs.  

3) 4k   RWM consisting  of two 6116 (each    K x 8)  

4) Two input devices connected through input ports. 

5) Two output devices connected through two output ports.  

6) A minimum of 32k byte memory space must be open for 

further explain. 

Use memory mapped I/O structure to design interfacing circuitry. Use   

Fold back principles to simplify device circuitry, 

2732     4 k 8 ROM      8K 8 

6116     2 k 8 RWR      8K 8 

Two  Input Devices                8K  

Two Output Devices              8K  



The memory map for this problem is shown in figure. 

 



                                         

 

 

 



A15A14A13A12 A11---- A0 Control Signals Address 

0   0   0   0 

0   0   0   0 

0------0 

1------1 

CSROM0 0000H to 0FFFH 

0   0   0   1 

0   0   0   1 

0------0 

1------1 

CSROM1 1000H to 1FFFH 

0   0   1   0 

0   0   1   0 

0------0 

1------1 

CSRAM0 2000H to 2FFFH 

0   0   1   1 

0   0   1   1 

0------0 

1------1 

CSRAM1 3000H to 3FFFH 

0   1   0   0 

0   1   0   0 

0------0 

1------1 

IDSP1 4000H to 4FFFH 

0   1   0   1 

0   1   0   1 

0------0 

1------1 

IDSP2 5000H to 5FFFH 

0   1   1   0 

0   1   1   0 

0------0 

1------1 

ODSP1 6000H to 6FFFH 

0   1   1   1 

0   1   1   1 

0------0 

1------1 

ODSP2 7000H to 7FFFH 

 

Form above table we see that many control signals are to be 

generated for proper to & from data transmission. Table also gives 

the signals to be generated &the address on the address line for 

these signals to become active low. Form the table at is obvious that 

the MSB address digit consisting of 4 bit A15  A14 A13 A12  A11 decode 

which of the control signal should become ACTIVE LOW. For 

example  should be com ACTIVE LOW whenever 

A15A14A13A12 is 0000H. It should be HIGH otherwise. The table gives 



address bit information for the corresponding control signal to 

become ACTIVE LOW. 

From this table the following points become clear, 

1) For all these control signals, A15 bit should be a zero. 

2) Since it is memory mapped, IO/A control signal should be LOW 

to refer to these devices. 

3) The 8 control signals depend open the 8 bit A14 A13 A12. 000 for 

CSROMO to 001 for CSROM1, do this suggests as line to 8-line 

decoder to be used for the decoding circuitry. INTEL 8205 is the 

answer or the Texas instrument equivalent decider T4 LS138. 

The complete interfacing circuitry using 3 line to 8- line decoder is 

shown in figure. 

 

 

 

 


