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MEMORY INTERFACING
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MEMORY INTERFACING

• Interfacing and timing diagrams for memory 
interfacing

• Memory address Decoding

• Interfacing Examples

• Accessing External data memory in 8051C
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Interfacing and timing diagrams for 
memory interfacing

• 8051 has internal data and code memory-limited memory capacity

• Memory capacity may not be sufficient for some appln

• In this cases-connect external ROM/EPROM and RAM to 8051 –increase memory 
capacity

• ROM-program memory   RAM-Data memory

1. External Program Memory
2. External Data Memory
3. Important points to remember in accessing External memory
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External Program Memory

4 KB Internal
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• Port 0-multiplexed address/bus

• It gives lower order 8 bit address in the initial T cycle 
and later it is used as a data bus

• 8 bit address is latched using external latch and ALE 
signal generated

• Port 2-higher order bus
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• If an interrupt is to be used, the operation 
routine for it must be in the same place as the 
interrupt.

•  If the interrupt isn’t used, the service location 
may be used as general-purpose program 
memory.
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External Data Memory

• Up to 64 k-bytes of additional data memory can be 
addressed by the 8051. 

• The external data memory is accessed using the “MOVX” 
instruction.

• The 8051’s internal data memory is split into three 
sections:

•  Lower 128 bytes, Upper 128 bytes, and SFRs. 
• While they are physically distinct bodies, the upper 

addresses and SFRs share the same block of address 
space, 80H by FFH.

• The upper address space is only accessible via indirect 
addressing, and SFRs are only accessible via direct 
addressing, as seen in Higher address space, on the other 
hand, can be reached using either direct or indirect 
addressing
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Important Points

• In the Case of accessing external memory, All 
external data moves with external RAM or 
ROM involve the A register.

• While accessing external memory, R can 
address 256 bytes and DPTR can address 64 
k-bytes

• MOV X instruction is used to access external 
RAM or I/O addresses.
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Memory address Decoding

• Read/write memories-array of registers

• Registers-Unique address

• Size of the memory is NXM

• N-No of registers

• M-Word length
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It requires

• To select the chip

• Identify the registers

• Enable the appropriate buffer

Address decoding techniques 

• Absoluter/full decoding

• Linear/Partial Decoding
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Absolute Decoding
• All the higher address lines are decoded to select the 

memory chip, and the memory chip is chosen only for 
the logic levels defined in these high-order address 
lines and no other logic levels will select the chip.

• Used in large memory systems

• The decoding in which all available address lines are 
used for decoding to select a location is called absolute 
decoding technique.

APEC 16



APEC 17



Linear Decoding
• The decoding in which all available address lines are not 

used for decoding to select a location is called partial 
decoding technique

• In small systems, the hardware for decoding circuit can be 
eliminated by using individual high order address lines to 
select memory chips. This is the partial decoding technique. 

• The cost of the decoding circuit can be reduced with this 
technique.

• Drawback is the possibility of having multiple addresses.

APEC 18



APEC 19



APEC 20



I/O INTERFACING
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I/0 Interfacing

• Keyboard Interfacing
1. Key Debounce using Hardware
2. Key Debounce using Software
3. Simple keyboard Interface
4. Matrix keyboard interface

• LED interfacing
1. Interfacing LED Displays

✓Static Display
✓Multiplexed Display

• Multiplexed 7 segment Display interfacing

• LCD interfacing
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Keyboard Interfacing

• Push button keys are used

• Reading taken during bouncing period may be 
faulty 

• Mp/mc must wait until  the key reach to a steady 
state-key debounce

• Key bounce-eliminate-hardware/software, key 
debounce
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Key Debounce using hardware

Key Position a b Y c d Ȳ

A 0 0 1 1 1 0

B 1 1 0 0 0 1

A and B 1 Y ̄ NC Y 1 NC
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Simple Keyboard Interface

8 Keys are individually 
connected to specific pins 
of port 1
Each port pin-status of 
key connected to that pin
When port pin is logic 1-
key open-otherwise key is 
closed
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Program
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Key Code
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• 16 switches

• Each row & column has a 
switch, in between, 
strategically placed such 
that

• Each switch has the 
capability, if presses, to short 
the particular row and 
column(form a path)

• The other paths would remain open
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• Requires 2 ports

• Input port-rows-returned lines

• Output port-column-scan lines

• WKT all keys are open-row & column do not have any 
connection

• When key is pressed-corresponding work in row & 
column

• Output line of column low-corresponding row line low

• Data sent on the output port and input code received 
from the input port
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Check 1

Whether any key is pressed or not
• Make all column lines 0 by sending low on all output 

lines. Activates all keys in the keyboard matrix

• Read the status of return lines, if the status of all lines is 
logic high, key is not pressed ; otherwise key is pressed

Check 2

• Activate keys from any one column & any 1 column 
line 0

• Read the status of return lines
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• Simple key board interface-one i/p line is required to 
interface one keys-number will increase with number of 
keys

• Large number keys-interface-not suitable

• To reduce the number of connection keys-arranged in 
matrix form

• 16 keys are arrange in 4 rows and columns

• Keys open-row and column-do not have any connection

• Key is pressed-it shorts corresponding one row and one 
column
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LED INTERFACING
• LED  is a semiconductor device used in many 

electronic devices, mostly used for signal 
transmission /power indication purposes. 

• It is very cheaply and easily available in a 
variety of shape, color, and size. The LEDs are 
also used for design message display boards 
and traffic control signal lights etc

• It has two terminals positive and negative
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• There are two ways which we can interface 
LED to the Microcontroller 8051. 

• But the connections and programming 
techniques will be different.
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• Observe carefully the interface LED 2 is in forward 
biased because the input voltage of 5v connected to 
the positive terminal of the LED, So here the 
Microcontroller pin should be at LOW level. And vice 
versa with the interface 1 connections.

• The resistor is important in LED interfacing to limit the 
flowing current and avoid damaging the LED and/or 
MCU.

• Interface 1 will glow LED, only if the PIN value of the 
MC is HIGH as current flows towards the ground.

• Interface 2 will glow LED, only if the PIN value of the 
MC is LOW as current flows towards PIN due to its 
lower potential.
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Sourcing current:

• Maximum current that 8051 port pin can be supply to drive an 
externally connected device

• Device-LED, buzzer, or TTL

• The anode of the LED is connected to the microcontroller. 
Hence the microcontroller provides the supplied voltage 
needed by the LED

Sinking Current:
• Absorb through a device which is connected to an external 

supply. Pins 1,2,3-sink a maximum current-1.6mA
• Pins 0-3.2 mA
• The cathode of the LED, is connected to the microcontroller 

so as to provide it will with a logic zero.
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Multiplexed 7 segment display 
interfacing
• 7 segment displays –numerical indicators

• No of LEDs are arranged in 7 segments

• Any number between 0 to 9 – lighting the 
appropriate segments

• Labelled-a to g. dot-h

• Forward bias-display digits-0 to 9

• Displays are of two types
• Common anode 

• Common cathode
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PROGRAMMING IN EMBEDDED C

C consists of the following
• Preprocessor directives

• Main function

• Functions

Why C instead of ALP
• Lengthy and complex program in short time

• Easy to design the flow structure

• Facilitates data type declarations

• Software reusability is feasible
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• Keywords in embedded C: special word with special 
meaning to the compiler.

   Bit    Sbit    sfr     small Large

• Data types in Embedded C:

1.   helps us declaring variables in the program 

2.  Different types: float, double, unsigned

3. Variable-addressable storage location to 
information to be used by the program. Each 
variable declare the to indicate the size and type 
of infn to be stored + to used to reference the infn

APEC 45



C Language Embedded C language

C is a general-purpose programming language, 
which can be used to design any type of desktop-
based application.
It is a type of high-level language.

Embedded C is simply an extension of C language 
and it is used to develop micro-controller-based 
applications.
It is nothing but an extension of C.

C language is a hardware-independent language.
C compilers are OS-dependent.

Embedded C is a fully hardware-dependent 
language.
Embedded C is OS-independent.

For C language, the standard compilers can be used 
to compile and execute the program.
Popular Compiler to execute a C language program 
are:

GCC (GNU Compiler collection)
Borland turbo C,
Intel C++

For Embedded C, specific compilers that are able to 
generate particular hardware/micro-controller-
based output are used.
Popular Compiler to execute an Embedded C 
language program are:

Keil compiler
BiPOM ELECTRONIC
Green Hill Software
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