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Explain the memory organization of 8051 with suitable diagrams.
Internal RAM Organization diagram- 3 marks

Working register bank-2 marks

Bit Addressable -2 marks

Scratch pad-2 Marks

ROM- 1 marks
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CO2

L1

Explain with suitable example, the different types of addressing modes used
in 8051.

Five Addressing modes along with examples

1. Immediate Addressing mode-2 marks

2.Register addressing mode-2 marks

3.Indirect Addressing mode-2 marks

4. Register Indirect Addressing Mode- 2 marks

5. Indexed Addressing mode- 2Marks
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With aneat block diagram of 8051, brief about its salient features.
Block Diagram- 4 Marks
Salient Features-6 Marks
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Explainin brief for the following
1. Program Counter & DPTR 2. PSW3.Stack Pointer  4.Register Bank
Each Brief explanation — 2.5 marks
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Compare the following
CISC & RISC —any five difference -5M
i) Microprocessor & Microcontroller- any five difference -5M
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Write an ALP to toggle all the bits of PO & P1-

ALP -5M

b. Write an ALP to take the complement of value 68h for 1000 times.
ALP -5M
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Explain the four ports of 8051 in detail.
Four portsexplaination-2.5m each for ports
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Explain the logical instructions of 8051 with examples
AND, OR, XOR, CPL explanation with example-2.5M each
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1. Portsof 8051
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To access the pins of port O asinput & output ports, each pin must be connected externally to a
10KQ pull-up resistor.

Port O is designated as ADO-AD7, allowing it to be used for both address & data.

When Port 0 is connected to an external memory, port O provides address and data.

Port-1
- Tota of 8 pins.

Can be used as an input or output.

Does not require any pull up resistors

If port 1 has been configured as an output port, to make it an input port again, it can programmed by
writing 1 to all its bits.

Port-2
Total of 8 pins.

Do not require pull up resistor.

On reset, port 2 is configured as an input port.
Port-3
Total of 8 pins.

Do not require pull up resistor
Port 3 has the additional function of providing extremely important signal such as interrupts.
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Working Bit Addressahle ‘Seneral Purpose
Registers

Four register banks.

Each bank containing 8 registers |abeled from RO-R7.

Total of 32 working registers labeled from 00-1FH.
BBy default bank O will be selected on reset
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Bit Addressable RAM

16 bytes of RAM from address 20h to 2fh are bit addressable.
Each bit of has an address and can be accessed individually
Total of 128 bits address is given in the register bank.

General purpose RAM-registers above bit addressable registers are called Scratch pad
registers. Used for temporary
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6.Register Bank
Four register banks.

Each bank containing 8 registers labeled from RO-R7.
Total of 32 working registers labeled from 00-1FH.
BBy default bank 0 will be selected on reset
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Data Pointer
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two separate registers: DPH (Data Pointer High) and ( Data Pointer Low).
¥ For this reason it may be treated as a 16-bit register or as two independent 8-bit |
registers. Their 16 bits are primarily used for external memory addrusing.!
Besides, the DPTR Register is usually used for storing data and intermediate

results.
DPH DPL




Microprocessor

Micro Controller

rimer

Micropracessor ia heart of Clompnter system.

Micro Contraller is a heart of embedded syatem.

It is just a processor. Memory and IO componcns
hawve to be connected externally

Micro controller has external processor along with
internal memory and i/ O components

Since memory and 1,0 has to be connected externally,
thes cirowil becormes lare.,

Since memory and 1/0 are present internally, the

circuil is s

Cannot be used in compact systems and hence
ineffieient

Cosl ol the enlice sysbemn ineresses

Can be used in compact systems and hence it is an
efflelent techndgue

Cosl ol the enlice sysbern is Tow

e to external components, the entire power
consumprtion 1s high. Hence it 1s not suitable 1o usced
with dewvices running on stored power like batteries.

Hinee external compaonents are low, total power
nsumption is less and can be used with devices
running on stored power lilkce batteries.

Most of the microprocessors do not have power saving
teatures.

o ast of the micrn controllers have power saving maodes
Tiloer iadles prveades mond povwer saviog mode. This hel s Lo
reduce power consumption even further.

Since memory and 10 components are all external,
wwaeh instruction will need external operation, heooe i
is relatively slower.

Sinee componenls dre internal, most of the operations
are internal instraction, henece speed is fast.

Microprocessor have less number of registers, hence
more operations are memory based.

Micro controller have more number of reglsters, henee
the programs are easier to write.

Microprocessaors are hased on von Nenmanmn
model farchiteciure where progeam and dats ace stored
in sanye menwory nuoddnle

Micro controliers are based on Harvard architecture
where program menuery and Data memory are separate

Mainly used in personal computers

Usecd mainly in washing machine, MP3 players




It isaReduced Instruction Set Computer. It isa Complex Instruction Set Computer.

It emphasizes on software to optimize the instruction set. It emphasizes on hardware to optimize the instruction set.

It is a hard wired unit of programming in the RISC Microprogramming unit in CISC Processor.

Processor.

It requires multiple register sets to store the instruction. It requires asingle register set to store the instruction.
RISC has simple decoding of instruction. CISC has complex decoding of instruction.

Uses of the pipeline are smplein RISC. Uses of the pipeline are difficult in CISC.

It uses a limited number of instruction that requires lesstime It uses alarge number of instruction that requires more time to execute the instructions.
to execute the instructions.

It uses LOAD and STORE that are independent instructions It uses LOAD and STORE instruction in the memory-to-memory interaction of a program.
in the register-to-register a program's interaction.

RISC has more transistors on memory registers. CISC has transistors to store complex instructions.

The execution time of RISC is very short. The execution time of CISC is longer.

RISC architecture can be used with high-end applications CISC architecture can be used with low-end applications like home automation, sect
like telecommunication, image processing, video processing, — System, etc.
€tc.



AND
ANL Destination, Source
Performs a logical AND operation of two operands and place the result in the destination.
The source operand can be register, memory or immediate.
The destination: Accumulator

Eg: MOV A, #35H 0011 0101

ANL A, #0FH 0000 1111

0000 0101

XRL destination, source

Performs a logical XOR operation of two operands and place the result in the destination.
The source operand can be register, memory or intermediate.

The destination: Accumulator

Used to check if two registers have the same value.

Eg: XRL AR1

XRL destination, source

Performs a logical XOR operation of two operands and place the result in the destination.
The source operand can be register, memory or intermediate.

The destination: Accumulator

Used to check if two registers have the same value.

Eg: XRL AR1

This instruction complements the contents of registers A

Eg1l: MOV A, #85H 10000101 -85

CPLA 0111 1010 -7A

ADD A#1 0111 1011-7B

Eg 2:MOV A, #55H

CPL A ;now A=AAH ; 0101 0101(55H)

;becomes 1010 1010(AAH)

8.
ORG OH ; START PROGRAM FROM OH
START: MOV A, #O ;

MOV P1, A ;

Mov pOo, a

MOV RO, #30H ;

ACALL DELAY ; CALL DELAY
CPL A ; COVPLEMENT A TO TOGGLE
MOV P1, A ; TOGGLE P1 BY TRANSFERI NG A



Mov pO, a

MOV RO, #OFFH ; CHANGE RO VALUE TO CHANGE DELAY
ACALL DELAY ; CALL DELAY W TH DI FFERENT RO

SIMP START ; JUMP BACK TO START

DELAY: NOP ; DELAY SUBROUTI NE
LOOP: DINZ RO, LOCP ;
RET ;

END

ORG 00H
Mov a,#68H
MOV R3,#10
NEXT: MOV R2,#10
AGAIN: CPL A
DJINZ R2, AGAIN
DJINZ R3, NEXT

END



