
2.4 M

instru
(or m
regist
stores
2.4.1 

write 

This l

Figur
called

Memory 
Memory i

uctions and d
ain) memory
ter can use t
s information
 Flip-Flop or 

 
What is m
It is a circ

or store a bit

atch, which c

e shows fou
d a memory w

s and esse
data for the 
y and storage
this memory 
n permanentl
 Latch as a S

memory?  
cuit that can s
t in the latch

can store on

ur latches as
word. 

ntial compo
microproces
e memory. T
to hold prog
y in the form
Storage Elem

store bits. A 
, we need an

e binary bit, 

s a 4 bit Reg

onent of mic
ssor. They ca
he R/W mem

grams and st
m of diodes. 
ment. 

 flip-flop or la
n input data b

 is called a m

gister. The n

crocomputer 
an be classi

mory is made
tore data. On

atch is a bas
bit and an en

memory cell. 

number of b

 system; it 
ified in two g

e up of regist
n the other ha

sic element o
nable signal.

 

 
bits stored in

stores binar
groups: prim
ers, and eac
and, the ROM

of memory. T
. 

 

n a register 

ry 
me 
ch 
M 

To 

is 



 

 

T
1

2

3

he requireme
. A memory

CS signal
. The numb

chip (2n) 
. If addition

ents of a me
y chip requir
.  

ber of addres

nal address li

emory chip. 
res address 

ss lines requ

ines are avai

 lines to iden

ired is deter

lable in a sys

 

 

ntify a memo

rmined by th

stem, chip s

ory register, 

e number of

elect signal 

 a chip selec

f registers in 

is used. 

ct 

 a 



4

 

Typic
is cap
The e

. The contr
(WR ) en

2.4.2 Mem
cally, in an 8-
pable of iden
entire memor

rol signal Re
ables the inp

mory Map an
- bit micropr
ntifying 216 (6
ry addresses

ad (RD ) en
put buffer. 

nd Address 
rocessor syst
65,536) mem
s can range f

nables the o

tem, 16 add
mory registers
from 0000 to 

output buffer

 

ress lines ar
s, each regis
 FFFF in Hex

r. The contro

re available f
ster with a 16
x. 

 

ol signal Writ

for memory. 
6 bit addres

te 

 It 
s. 



 
 

2
1

2
3

T
order

2

3

.4.3 How the

. Places the
be stored
selects the

. Places the

. Send the 
then store

o read from
r of step 2 an
. The MPU 

memory c
. The memo

byte 

e MPU writes
e 16 bit addr
d. The interf
e memory re
e byte on the
control signa

es the byte. 
 memory the

nd 3. 
 send the co

chip. 
ory chip plac

s into and Re
ress on the a
acing logic 

egister to be w
e data bus. 
al Memory. W

e step are s

ontrol signal 

ces the data 

eads from M
address of th
of the mem
written into. 

Write to enab

similar to tha

 Memory Re

byte on the d

 

Memory. 
he memory lo

mory chip de

ble the input 

at of writing 

ead to enabl

data bus, an

ocation whe
ecodes the 

 buffer of the

 into memor

e the output

nd the MPU r

re a byte is t
address an

e memory an

ry, except th

t buffer of th

reads the dat

to 
nd 

nd 

he 

he 

ta 



 
2.5 In

“the o
and A

T

can id
The s

1

2
3

is a 

nput and Out
Input/outp

outside world
A/D converte
here are two

o 8 
o 16

2.5.1 I/Os
The MPU 

dentify 256 in
steps in comm
. The MPU 

external d
. The MPU 
. Data are t

2.5.2 I/Os
The MPU 

memory reg

tput (I/O) De
put devices a
d”. The MPU 
ers and sends
 different me
bit address 

6 bit address
s with 8-bit A
uses eight a
nput and 256
municating w
 places an 8

decode logic
sends a con

transferred o
s with 16 bit A
uses 16 add

gister. In me

vices 
are the mea
 accepts bin
s data to out
ethods by wh

s 
Addresses (Pe
address lines
6 output dev
with I/O devic
8 bit addres
. 

ntrol signal (I/
n the data b
Addresses (M

dress lines to
emory-mappe

ans through 
ary data as i

tput devices 
hich an MPU 

eripheral-Ma
s to identify a
ices with add
ce can be su
ss on the ad

/O Read or I/
us. 
Memory-Map
o identify an 
ed I/O, the 

 

which the M
input from de
 such as LED
 can identify 

apped I/O) 
an input or an
dresses rang
ummarized a
ddress bus, 

/O Write) to e

pped I/O) 
I/O device; a
MPU uses 

MPU commu
evices such 

Ds or printers
 I/O devices

n output dev
ging from 00H

s follows: 
which is de

enable the I/O

an I/O is con
the same c

nications wit
 as keyboard
s. 
: 

vice. The MP

H to FFH. 

codes by th

O device. 

nnected as if 
ontrol signa

th 
ds 

U 

he 

 it 
ls 



(Memory Read or Memory Write) and instructions as there of memory and follows the same 
steps as when it is accessing a memory register. 

2.5.3 How does the system work? 
In figure above let us assume that the memory address of the first R/W memory 

location is 8000H and the address of the fan output port is 43H. 
The example of the two byte instruction that tells the processor to turn on the fan 

with the address 43H. 
Memory Hex Code Code explanation 
8000 D3 Out put (turn on) 
8001 43 The fan 

 
 To execute this one instruction, the MPU performs the following operations. 

1. MPU must read the binary code of the out instruction stored in location 8000H. To 
read the code D3, the MPU places the address 8000H on the address bus, enables 
the memory chip by asserting the Memory Read (MEMRD ) signal, and fetches the 
code D3H using the data bus. This is called the fetch operation. 

2. The code D3H in the instruction decoder and it is interpreted as a two-byte 
instruction. The MPU places the next address 8001H on the address bus, asserts 
the MEMRD  signal, and fetches the address 43H. Now it has read the complete 
instruction, and is ready to execute the instruction. 

3. The MPU places the address of the fan output port (43H) on the address bus, sends 
a byte to turn on the fan using the data bus, and asserts the IOWR signal to enable 
the output port.  

 


