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INTRODUCTION TO
MICROPROCESSORS

Q.1. Explain
Microproccssors. Draw thc circuit/block

diagram for microproccssors.

Or, Explain Microproccssors and write its advantage,

disadvantages and Application.

Ans. Computer's Central Processing Unit (CPU) built on a single

Integrated Circuit (1C) is called a microprocessor.

A digital computer with one microprocessor which acts as

a CPU is called microcomputer. It is a programmable, mul

tipurpose, clock -driven, register-based electronic device

that reads binary instructions from a storage device called

memory, accepts binary data as input and processes data

according to those instructions and provides results as

output. The microprocessor contains millions of tiny com

ponents 1like transistors, registers, and diodes that work

together.

Block Diagram of a Microcomputer:

Input
Device

Microprocessor

accumulator.

UNIT 01

ALU

Advantags:

Control Unit

Register Aray

Memory
Unit

Output
Device

tronics processing devices which can be programmed to

The microprocessor is that these are general purpose elec

cxccutea number of tasks

Compact size

High speed

Low power consumption

It is portable

It is very reliable

Microcontrollerand its
Applications

Less heat generation

Disadvantages :

The main disadvantages are it's overheating physically

It is only based on machine language

The overall cost is high

The large size of PCB is required for assembling all compo

nents
The physical size of the product is big

Overall product design requires more time

A discrete component is used, the system is not reliable

Most of themicroprocessor does not support floatingpoint

operations

Application of Microprocessor:

Use as Single board Micro Computers

Embedded in PC

Include in Super Minis and CAD

Instrumentation

A microprocessor consists of an ALU, control unic anddiagram for microcontrollers.

Controller and many mord.

Q.2. Explain Microcontrollers. Draw the circuit / block

register array. Where ALU performs arithmetic and logical O,

operations on the data received from an input device or

memory. Control unit controls the instructions and flow of Ans.

data within the computer. And, register array coinsists of
reg'sters identified by letters like B, C, D, E, H, L, and.iapplication and designed to implement certain

Explain Microcontrollers and Write its adyantage.

disadvantages and Application.
Amicrocontroller also called MCUs or MicrocontrollerUnit

is a single integrated circuit (1C) that is used for a specific

tasks.Products and devices that have been automatically
controlled in certain situations, like appliances, power tools,

automobile engine control systems, medical equipment,
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high-cnd consumer clcctronics, rugged industrial deviccs, and computcrs arc grcat cxamplcs, but microcontrollcrs .

much higher than these applications.Esscntially, a microcontrollcr works to gather input, proccss the information.
output a particular action bascd on the information gathcrcd.Microcontrollers or MCUs can opcrate at lower speeds

cxamplc, it can operatc at around in lMHz to 200 MHz of range, and is designcd to consume less power because they.

embedded inside the othcr deviccs, which havc grcater powcr consumptions in other arcas.
Block diagram for Microcontrollers:

Power
supply

Potentiometer

Motor Driver
(BLEDI2A)

DCMotor
(BLEMS12-GFS)

Velocity control module

Advantages:

DAC

Infrared
emitter

Disadvantages of Microcontrollers

circuit

Disadvantages:

Infrared
emitter
circuit

Easily interface additional RAM, ROM, IO ports.

Itrequired less time for performing operations.

Applications of Microcontrollers:

Microcontroller
(C8051F330):e v

Infrared

Measuringdevices like Volt Meter.

receiver
circuit

Postlon detect module

Infrared
receiver

Microcontrollers may act as a microcomputer that does not have any digital parts.

Light sensing and controlling devices like LED.

circuit

Microcontroller usage is easy, and simple to troubleshoot and system maintaining.

Fire detection and safety devices like Fire alarm.

Microcontrollers have a more complex architecturs than snicroprocessors.
It can onlyperform a limited number ofexecutions simultaneously.

:is Iostly used in micro-equipments which are hard to operate.

Microcontroller anditsApplicatioz,

Velocity

Due to the higher integration inside the system, microcontrollers reduce the cost and size of the system.
Instruction cycle timer.

monitor circuit

Transmissive
optical sensor
(TCST2103)

t arAot interface high-power devices directly because of its slower speed.t, ii

Velocity monitor module

Display

Keypad

ISP
interface

Personal
Computer

Microcontrollers are widely usedin various different devicessuch as

Temperature sensing and controlling devices like microwave oven, chimneys.f: ni

(PC)

Adity
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Ans. The SOSS Microproccssor Architccturc :

Q.3. Explain Working of8085 Microproccssor Architccture with suitanble block dingram.
Or, Explain 8085 MicroprocessorArchitecture & Its Applications.

Accumuator

The architecture of theS085 nicroproccssor mainly includes the timing & control unit, Arithmetic and logic unit, decoder,
instruction registcr, intemupt control, a rcgistcr array, serial input/output control. The most important part of thc micro
proccssor is the central proccssing unit.

CLK
GEN

INTA RST,6.5

x, GND +5V.27

Interupt control

Temp
rog

CLK GEN REÁDYRD WR ÅLE

Medical Domain.

Engineering Applications.

Communication.

Control

Electronícs. Etc.

TRAP

Flag
fip-flops

Arlthmatic
logic
unit

(ALU)

Applications of the8085 microprocessorarchitecture:

3

Status

8-Bit Intemal data bus

DMA

Sorial UO control

Instructlon
reglster

Instructlon

Microcontroller and its Applications

docodor and
machine

yclo
encoding

Roset

SQD
4

B
REG

D

REG
H

REG

REG

REG

REG

Slack pointor

Program counlor
Incromnontor!
docromontor
addrosa lalch

Addross
butfor

S, S, 1O/M HOLD HLDA RESET INRESET OUT As-A

Operations ofthe8085 Microprocessor:The main operation ofALU is arithmetic as well as logical which includes addition,

increment, subtraction, decrement, logical operations likeAND, OR, Ex-OR, complement, evaluation, left shift or right shit.

Both the temporary registers as well as accumulators are utilized for holding the information throughout the operations then

the outcome will be stored within the accumulator. The different flags are arranged or rearrange based on the outcome ofthe
operation.

Addross/
Dota

As the 8085 microprocessor architecture is included with the instructional set which has multiple basic instructions like

Jump, Add, Sub, Move, and others. With this instructional set, instructions are composed in a programming language that

is understandable by the operational device and performs numerous functionalities like addition, division, multiplication,

moving to carry, and many. Even more complicated can also be done through these microprocessors.

buifor

AD,-AD,
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04. Write the difTerence betwecn Micropoccssor and Microcontroller.

Ans. The following table highlights the differenccs bctwecn a microproccssor and a microcontroller -

Microcontroller

MicrocontrollcrS are uscd to cxccutc a

single task within an application.

Its designing and hardwarc cost is low.

Easy to replacc.

It is built with CMOS tcchnology,

which requires less power to operate

It consists of CPU, RAM, ROM, UO ports.

Ans. 8086
MicroprocessorArchitecture :

BIU

EU

Q5. Explain Working of8086
MicroprocessorArchitecturewith suitable block diagram.

= Seg X IOH\

+ offset

A
Microprocessor is an Integrated Circuit with all the functions of a CPU however, it cannot be used stand-alone since

nlike a
microcontroller it has no memory or peripherals. 8086 does not have a RAM or ROM inside it. However, it has

internal registers for storing intermediate and final results and interfaces with memory located outside it through the System

Bus. In the case of 8086, it is a 16-bit Integer processor in a 40-pin, Dual Inline Packaged IC. The size of the intermal

registers(present within the chip) indicates how much information the
processorcan operate on at a time (in this case 16-bit

registers) and how it moves data around internally within the chip, sometimes also referred to as the internal data bus. 8086

provides the
progammer with 14 internalregisters, cach 16 bits or 2 bytes wide. The main advantage ofthe 8086 micropro

cessor is it supports Pipelining.

CS

BlockDiagram of8086
Mlcroprocessor:The architecture of8086

microprocessor is composed of2 major units, the BIU

ie, Bus Interfacc Unit and EU i.c., Execution Unit. The figure below shows the block diagram ofthe
architectural

representation ofthe8086
microprocessor:

SS

Microproccssor

Microproccssors arc uscd for big
applications.

DS

ES

Its designing and hardware cost is high.

AL|AX-BX

Not so casy to replace.

AR.
BLBH

CH CL
SPLg
BP

Its power consumption is high because it has to

control the entire system.

It doesn'tconsist of RAM, ROM, VO ports. It uses its pins to

interface to peripheral devices.

General
Purpose
Registers

ALU

Operands
gaFlagsi

BlOCk
Diagramof8086 MicTOproCOssoË

6-Byte
pre-fetch

queue

Adity
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Bus Interfacc Unit (BIU): The Bus Interfacc Unit (BIU)
managcs the data, address and control buses. The BIU
functions in such a way that it:
Fetches the scquenced instruction from the memory,
Finds thc physical address of that location in the
memory where the instruction is stored and
Managcs the 6-byte pre-fetch queue where the pipelined
instructions are stored.
An 8086 microprocessor exhibits the property ofpipelining
the instructionsina queue whileperforming decodingand
execution of the previous instruction. This saves the pro
cessor time ofoperation by a largeamount. This pipelining
is done in a 6-byte queue. Also, the BIUcontains.4 seg
ment registers. Each segment register is 16-bit. The seg
ments are present in the memory and these registers hold
the address of all the segments.

Execution Unit (EU): The Execution Unit (EU) performs
the decoding and execution of the instructions that are
being fetched from the desired memory location.
ControlUnit:

Flag:

Like the timing and controlunit in 8085 microprocessor,
the control unit in 8086 microprocessor produces control
signal after decoding the opcode to inform the general
purpose register to release the value stored in it. And it *

also signals the ALUto perform the desired operation.
ALU:

Operand:

Q6. Write the Comparison between 8085 & 8086 Micropro

0.7.

The arithmetic and logic unit carries out the logical tasks
according to the signal generatedby the CU. The result of *

the operation is stored in the desired register.

It is a temporary register and is used by the processor to

hold the temporary values at the time ofoperation.

Ans. Size - 8085 is 8-bit microprocessor. whereas 8086 is 16-bit
microprocessor.

Like in 8085, here also the flag register holds the status of *

the result generated by the ALU. It has several flags that
show the different conditions of the result.

The reason bchind two separate sections for BIU and EU

in the architecturc of 8086 is to perform fetching and de
coding-exccuting simultancously.

cessOr.

Microcontroller and its Applications

Address Bus -8085 has 16-bit address bus while8086 has
20-bit address bus.

Memory- 8085 can access up to 64Kb, whereas 8086 can
access up to 1Mb of memory.

Instruction - 8085 doesn't have an instruction queue,
whereas 8086 has an instruction queue.

Pipelining - 8085 doesn't support a pipelined architecture
while 8086 supports a pipelined architecture.
JO- 8085 can address 2^8=256I/O's., whereas 8086 can

access 2^16=65,536 VO's.

Ans. The 8051 is the original member ofthe MCS-51 family, and
is the core for all MCS-51 devices. The features ofthe 8051

Cost- The cost of 8085 is low whereas that of 8086 is high.
Describe the Intel MCSS1 family features -8051-orga
nization and architecture.

Core are:

8-bit CPUoptimized for control applications
Extensive Boolean processing (single-bit logic) capabili
ties

64K Program Memory address space

64K Data Memory address space

On-chip Program Memory
.128 bytes of on-chip Data RAM

.32bidirectional and individually addressatble I/O lines
Two 16-bit timerlcounters

Full duplex UART

6-source/5-vector interrupt structure with two priority lev
els

*On-chip clock oscillator
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The basic architcctural structurc of this 8051 corc is slown in Figurc 1.

ETERNAL
NTERRUPTS

INTERRUPT
cONTROL

CPU

OSC

AK
ROM

ÞSEN

BÚS
CONTROL

FFFFH:

EXTERNAL

PROCRAM MEMORY
(READ ONLY)

EXTERNAL

PO

0000.

128 YTES
RAM

4 1/0 PORTS

P2

ADDRESS/DATA

Figure 1. Block Diagramofthe 8051Core.

P1

INTERNAL

P3

00

Eigure 2. MCS-5L Memory Stncture.

Microcontroller and its Applicationg

TIMER 1

TIMER O

SERIAL
PORT

TXD RXD

DATA MEMORY
(READ/WRTE)

FFFFH:

ETERNAL

INERNAL

0000

RD WR

COUNTER

INPUTS
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S0S1-organization:
LogicalScparation ofProgram and DataMemoryAll MCS
51devices have separate address spaccs for Program and

Data Menmory, as shown in Fig. 2. Thc logical separation
ofProgram and Data Memory allows thc Data Mcmory to
be accessed by 8-bitaddresses, which can be more quickly
stored and manipulated by an 8-bit CPU.Nevertheless,
16-bit Data Memory addresses can also be generated
through the DPTR register.

Program Memory can only be read, not witten to. There
can be up to 64K bytes of Program Memory. In the ROM
and EPROM versions of these devices the lowest 4K, 8K
or 16K bytes of Program Memory are provided on-chip.
Refer toTable 1 forthe amount of on-chipROM(orEPROM)
on each device. In the ROMless versions all Program
Memory is external. The read strobe for external Program
Memory is the signal PSEN (Program Store Enable). Data
Memory occupies a separate address space from Program
Memory. Up to 64K bytes of external RAM can be ad
dressed in the external Data Memory space.

The CPUgenerates read and write signals, RD and
WR, as needed during external Data Memory accesses.

External Program Memory and external Data Memory may

be combined ifdesired by applying the RD and PSEN sig
nals to the inputs ofan ANDgate and using the output of
the gate as the read strobe to the external Program/Data

memory.

External Interrupts)life

Interrupt Control

CPU

OSC

4k byte
ROM

Program Memory:

Bus
Control

Figurc 3 shows a map of the lower part of the Program

Memory. AMer reset, the CPU begins execution from loca

tion 0000H. As shown in Figure 3, cach interrupt is as
signed a fixed location in Program Memory. The interrupt
causcs the CPUtojump to that location, where it com

mences execution of the service routine. External Interrupt

0, for example, is assigned to location 0003H. IfExternal

Interrupt 0 is going to be used, its service routine must

begin at location 0003H. Iftheinterrupt is not going to be

used, its service location is available as general purpose

Program Memory.

INTERRUPT
LOCATIONS

RESET

128 Byte
Ram

Microcontroller and its Applications

8051 Microcontroller Architecture: Letssee the intermal architecture of 8051 Microcontrollerrepresented infom of block

diagram as shown below:

O:Rots

1111
PO P2 PI P3

(Addross/Data)

Figure 3. MCS-51Program Memory

Timer -1|

0028H

Timer 0

0023H

Serial
Port

001BH.

0013H.

0008H

D003H

BYTES

TXD RKD

Counter
Inputs
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Basic components present internally inside 8051

Microcontroller architecture are:

Types of interrupt in 8051 Microcontroller:

CPU(CentralProcessing Unit): CPUactas a mind ofany

processing machine. It synchronizes and manages all pro

cesses that are carried out in microcontroller. User has no

power to control the functioning ofCPU. It interprets the

program stored in ROM and carries out from storage and

then perforns it projected duty. CPU manage the different

types ofregisters available in 8051 microcontroller.

Interrupts: Interrupts is a sub-routine call that given by

the microcontroller when some other program with high

priority is request for acquiring the system buses the n

interrupts occur in current running program.

Interrupts provide a method to postpone or delay the cur

rent process, performs a sub-routine task and then restart.

the standard program again.

2

Let's see the five sources of interrupts'in 8051

Microcontroller:

Timer 0overflow interrupt-TFO

Timer l overflow interrupt-TF1

External hardware interrupt - INTO

External hardware interrupt - INT1

Serial communication interrupt- RI/TI.

OBJECTIVE QUESTIONS ANSWERS

1 What is Microprocessor?

Answer: a

a) intel': first x86 processor

8

a) A multipurpose PLD that accepts binary data as input

b) A multipurpose PLD that accepts an integer as input

)Amultipurpose PLD that accepts whole numbers as input

d)Amultipurpose PLD that accepts prime numbers as input

b) Motrola's first x86 processor

i)STMICROELECTRONICS's first x86 processor

d) NanoXplore x86 processor

Answer: a

Which of the following is correct about 8086
m Toprocessor?

3. Which of the following is a type ofmicroprocessor?

a) CISC b) RISC

Answer: d

4.

s.

) EPIC

Answer: c

6

a) Program Counter

The microprocessor of a computer can operate on any

information if it is prescnt in only.

c) Main Memory

c) PMOS

Answer: c

a) NMOS

9.

Which of the following technology was used by Intel to

design its first 8-bit microprocessor?

Answer:a

Which of the following addressing method does the

instruction, MOV AX,(BX] represent?

a) register indirect addressing mode

b) direct addressing mode

a) 8-bits -64 bits

Microcontroller and its Applicationg

c)register addressing mode

c) &-bits- 16 bits

Answer: a

d) Allof the mentioned

d) register relative addressing mode

7.: What is the word length of an 8-bit microprocessor?

b) Flag

a) 246

d) Secondary Memory

c)250

Answer: a

b) HMOs

d) TTL

8 In 8-bit microprocessor, how many opcodes are present?

Answer:b

b) 4-bits-32bits

c) It is 16 bits in length

d) 8-bits-32 bits

Which of the following is not trueabout the address bus!

a) It consists of control PIN 21 to 28

b) It is a bidirectional bus

Answer:c

b) 278

d) 256

d) Lower address bus lines (AD, -AD,) are called"Liz

number"

10. Which of the following is true about microprocessors?

a) It has an internal memory

b) It has interfacing circuits

) It contains ALU, CU, and registers

d) It uses Harvard architecture



Aditya Prakashan

11. Which of the following is the corrcct scqucnce ofoperations in a microproccssor?

write

b)Opcodc fetch, memory write, mcmory rcad, I/O read, /Owrite

a) Opcode fetch, memoryrcad, memory write, VOread, I/O 18. Which of the following circuit is used as a special signal to

c)JIO read, opcode fetch,memory read, memorywrite, I/O
write

Answer: a

directive instructs the assembler to beginmemory allocation for a segment/block/code from the stated
address.

12. The

a) GROUP

d) VO read, opcode fetch, memory write, memorv read IO 9. How many flip-flops are there in a flag register of 8085
write

c)ORG

Answer c

c) Zilog Z8

13. Which ofthefollowing is nota microprocessor?
a) Z8000

Answer:d

b) It is ofhighest priority

14. Which ofthe following is not apropertyofTRAP interrupt
in microprocessor?

a) It is a non-maskable interrupt

d) It is a vectored interrupt

Answer: c

) It uses edge-triggered signal

b) OFFSET

d) LABEL

b)Motorola 6809

d) PIC1x

15. Which of thefollowing is a property ofRST 7.5 interrupt?

b) It has 3rd highest priority

a) It is a non-maskable interrupt

c) It uses level-triggered signal

a)zero flag

d) Its vectoredaddress is 003CH
Answer: d

c) interrupt flag

16. Which ofthe following flag is used to maskINTR interrupt?

b) auxiliary carry flag flag

Answer:c

microprocessor?

a) Programcounter

17, Which of the following is a special-purpose register of

d) sign flag

9

b) Instruction register

c)Accumulator

Answcr: a

demultiplex the address bus and data bus?

a) Priority Encoder b) Decoder
c) Address Latch Enable d) Dermultiplexer

Answer: c

20.

microprocessor?

a) 4

c)7

Answer:b

a) Sign flag

Which of the following flag condition is used for BCD
arithmetic operations in microprocessor?

c) Parity flag

Answer:b

a) 2CH

c) 36H
Aniswer:di:

21. Whenever a non-maskable interrupt occurs in 8085
microprocessor, which of the following data line contains
the data?

Microcontroller and its Applications

d) Temporary register.

a) Perform ALU operation

b)Go to memory

22. What does a microprocessor understand after decoding
opcode?

Answer: c

d) Go to the output device

b) 5

d) 10

c) Length of the instruction and number of operations

a) 16

)32
Answer: b

b) Auxiliary carry flag

d) Zero flag

b)3CH
d) 24H :

23. How many. address lines are. presentin 8086
microprocessor?

a) Overflow flag

c) Interrupt flag

Answer:d

24. Which of the following is not a status flag in
microprocessor?

b) 20

d) 40

b) Direction flag

d) Index flag

25. Which of the following is not a condition flag?
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a) Trap flag

) Parity flag

Answera

a) Program counter

Answer:d

c) Memory data register d) Flag register

c) 16 MB

26. Which ofthe following register is not uscd in opcode fetch Answer: b

operations?

Answer:b

27. A memory connected to a microprocessor has 20 address

lines and 16 data lines. What will be the memory capacity?

a) S KB

a) &-bit

c) 64-bit

Answer:c

microprocessor?

b)Auxiliary carry flag

d) Zero flag

b) It is a 40 pin DIP chip

Answer: c

a) It is an &-bit microprocessor

b) Memory address register

a) TRAP

c) RST-65

c) It is manufactured using PMOS technologys h

d) It has 16 address lines

Answer: d

b) 2 MB

)64 KB

30. Which of the following is a non-vectored input?

b) 32-bit

d) 16-bit

28. What is the word length of the Pentium-II microprocessor? 36. What is the vectored address of RST-5?

Answersa

31. Which of the following is true?

a) Base-Register

c) Indexed

b) RST-7.5

b) MOV B, C is a two-byte instruction

Answer: c

d) INTR

c) 1VIA, 90H is a three-byte instruction

d; Maximum number of T-states possible for the execution

of an instruction is 16

10

29. Which of the following is not true:about 8085 37. Which of the following is true about stack pointer?

a) Opcode

b) Direst

) Immediate

d) Temporary data

35.

33. What is stored in the H & L general-purpose register?

c) Address of next instruction

34. Ifa90 GB memory has to be connected to a microprocessor,

minimum how many address lines are required?

a)36

c)32

Answer:d

) RST6.5

Answer: d

Which of the following is a software interrupt?

a) TRAP

a) 0010 H

Microcontroller and its Applications

c) 0028 H

Answer:c

b) Address of memory

b) 39

d)37

a) Every instruction has two parts i.e. opcode and operands 39. Which ofthe following is true about MOVA, B instruction!

b) INTR

d) RST-S

Answer: a

a) Stack pointer contains the'address of the top of the

stack memory

-„b) 0032 H

d) 0030 H

b) Stack pointer is an 8-bit register

a) 10

c) 12

Answer: c

c) Stack pointer stores data permanently

d) Stack pointer is initialized after stack operation

38. How many address lines are required to connect a 4 KB

RAM to a microprocessor?

32. Which of the following addressing mode is used by 8085 40. Which of the following is false about LDA instruction?

microprocessor for array and list operations?

b) 16

d) 20

a) It means move the content of register A to register B

c) It has 13 T-states

b) It uses immediate addressing mode

c) It doesn't affect the flag register

d) It is a 2-byte instruction

Answer: c

a) It is a 3-byte instruction

b) It uses indirect addressing mode

d) It doesn't affect any flags

Answer:b

A

2.
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1.

2

o..Explain MCS-51 instruction sct.

Ans. The MCS-51 Instruction set :

Q.2. Explain Addressing Modes.

S051 INSTRUCTION SETAND PROGRAMMING

Allmembers of the MCS-51 family execute the same

instruction set. The MCS-S1 instruction set is optimized

for S-bit control applications. It provides avariety of fast

addressing modes for accessing the internal RAM to

facilitate byte operations on small data structures. The

instruction set provides extensive support for one-bit

yariables as a separate data type, allowing direct bit
imanipulation in control and logic systems that require

Boolean processing.
An overview of the MCS-51 instruction set is presented

below, with a brief description ofhow certain instructions

might be used. References to "the assembler" in this

discussion are to Intel's MCS-S1 Macro Assembler,

ASMS1. More detailed information on the instruction set

can be found in the MCS-S1 Macro Assembler User's
Guide (Order No. 9800937 for ISIS Systems, Order No.

122752 for DOS Systems)

Ans. The addressing modes in the MCS-51 instruction set are

as follows:

UNIT 02

DIRECTADDRESSING
In direct addressing the operand is specified by an 8-bit

address field in the instruction. Only intemal Data RAM

and SFRs can be directly addressed.

INDIRECTADDRESSING

11

In indirect addressing the instruction specifies a register

which contains the address of the operand. Both internal

and external RAM can be indirectly addressed.

The address register for 8-bit addresses can be RO or R1 of

the selected register bank, or the Stack Pointer.

The address register for 16-bit addresses can only be the

16-bit "data pointer" register, DPTR.

Q3. Explain Conditional instructions or Embedded Systems -

Instructions.
Ans. The flow ofprogram proceeds in a sequential manner, from

one instruction to the next instruction, unless a control

transfer instruction is executed. The various types of

control transfer instruction in assembly language include

conditional or unconditional jumps and call instructions.

Loop and Jump Instructions

Looping in the 8051I: Repeating a sequence of instructions

a certain number of times is called a loop. An instruction

DJNZ reg, label is used to perform a Loop operation. In

this instruction, a register is decremented by 1; ifit is not

zero, then 8051 jumps to the target address referred to by

the label.The register is loaded with the counter for the

number of repetitions prior to the start of the loop. In this

instruction, both the registers decrement and the decision

to jump are combined into a single instruction. The registers

can be any of RO-R7. The counter can also be a RAM

location.

Other Conditional Jumps The following table lists the

conditional jumps used in 805 1 -

Instruction

JZ

Microcontroller and its Applications

JNZ

DJNZ
CJNE A, data

CJNE reg, #data

JC

JNC

JB

JNB

JBC

Action

Jump ifA=0
Jump ifA 0

Decrement and Jump ifregister 0

Jump ifA # data
Jump ifbyte data

Jump ifcY=1
Jump ifCY 1

Jump ifbit = 1

Jump ifbit=0
Jump ifbit= 1 and clear bit

JZ (jump ifA = 0)- In this instruction, the content ofthe
accumulator is checked. Ifitis zero, then the 80S1 jumps
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0.1. Explain MCS-51 instruction set.

Ans. The MCS-51 Instruction set:

1.

2.

Q2. Explain Addressing Modes.

s051INSTRUCTION SET AND PROGRAMMING

Allmembers of the MCS-51family execute the same

instruction set. The MCS-51 instruction set is optimized

for S-bit control applications. It provides avariety of fast

addressing modes for accessing the internal RAM to

facilitate byte operations on small data structures. The

instruction set provides extensive support for one-bit

variables as a separate data type, allowing direct bit

manipulation in control and logic systems that require

Boolean processing.

An overview of the MCS-51instruction set is presented

below, with a briefdescription ofhow certain instructions

might be used. References to "the assembler" in this

discussion are to Intel's MCS-51 Macro Assembler,

ASMS1. More detailed information on the instruction set

can be found in the MCS-51 Macro Assembler User's

Guide (Order No. 9800937 for ISIS Systems, Order No.

122752 for DOS Systems)

Ans. The addressing modes in the MCS-51 instruction set are

as follows:

UNIT 02

DIRECTADDRESSING
In direct addressing the operand is specified by an 8-bit

address field in the instruction. Only internal Data RAM

and SFRs can be directly addressed.

INDIRECTADDRESSING

11

In indirect addressing the instruction specifies a register

which contains the address of the operand. Both internal

and external RAM can be indirectly addressed.

The address register for &-bit addresses can be RO or R1 of

the selected register bank, or the Stack Pointer.

The address register for 16-bit addresses can only be the

16-bit "data pointer" register, DPTR.

Q3. Explain Conditional instructions or Embedded Systems -

Instructions.
Ans. The flow ofprogramproceeds ina sequentialmanner, rom

one instruction to the next instruction, unless a control

transfer instruction is executed. The various types of
control transfer instruction in assembly language include

conditional or unconditional jumps and call instructions.

Loop and Jump Instructions

Looping in the 8051: Repeating a sequence of instructions

a certain number of times is called a loop. An instruction

DJNZ reg, label is used to perform a Loop operation. In

this instruction, a register is decremented by 1; ifit is not

zero, then 8051 jumps to the target address referred to by

the label.The register is loaded with the counter for the

number of repetitions prior to the start of the loop. In this

instruction, both the registers decrement and the decision

to jump are combined into a single instruction. The registers

can be any of RO-R7. The counter can also be a RAM

location.

Other Conditional Jumps :The following table lists the

conditional jumps used in 8051 -

Instruction

JZ

JNZ

DJNZ

CJNEA, data

CNE reg, #data

Microcontroller and its Applications

JC

JNC

JB

JNB

JBC

Action

Jump ifA=0
Jump ifA 0

Jump ifA data

Jump if byte data

Jump ifCY= 1

Jump ifCY 1

Jump ifbit= 1

Jump ifbit=0
Jump ifbit= land clear bit

JZ (jump ifA = 0) - In this instruction, the content of the

accumulator is checked. If itis zero, then the 8051 jumps

Decrement and Jump ifregister 0
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to the target address. JZ instruction can be uscd only

for the accumulator, it does not apply to any other
register.

JNZ (jump ifA is not cqual to 0) - In this instruction, the

content of the accumulator is checked to be non-zero. If

it is not zero, then the 80S1 jumps to the target address.

JNC(Jumpifno cary. junps ifCY=0)-The Carry flag

bit in the flag (or PSW) register is used to make the

decision whether to jump or not "JNC label". The CPU

looks at the carry flag to see ifit is raised (CY= 1). If it is

not raised, then the CPU starts to fetch and execute

instructions from theaddress of thelabel. IfCY=1, it

willnotjurmp but will execute the next instruction below

JNC.

JC (Jump ifcarry, jumps ifCY= 1)-IfCY=1, itjunpsto

the target address.

JB (jump ifbit is high)

JNB (jump ifbit is low)

UnconditionalJunp Instructions
There are two unconditionaljumps in 8051 -

12

LJMP (long jump) - LJMP is 3-byte instruction in which

the first byte represents opcode, and the second and third

bytes represent the 16-bit address of the target location.

The 2-byte target address is to allow ajump to any memory

location from 0000 to FFFFH. SJMP (shortjump) -It is a 2
byte instruction where the first byte is the opcode and the

second byte is the relative address of the target location.

The relative address ranges from 00H to FFH which is

divided into forward and backward jumps; that is, within-
128 to +127 bytes ofmemory relative to the address ofthe

curent PC (program counter). In case offorwardjump, the

target address can be within a space of 127 bytes from the

current PC. In case of backward jump, the target address

can be within -128 bytes from the current PC.

Q4. Explaín IVO Programming for 8051.

Ans. VO Programmíng for 8051: In the 80S1 there are a totalof

four ports for /O operations. Examining Figure 4-1, note

that of the 40 pins, a total of 32 pins are set aside for the

four ports PO, PL P2, and P3, where each port takes 8 pins.

The rest of thepins are designated as Vt, GND, XTALI,

XTAL2. RST, EA, ALEPROG and PSEN are discussed,

P1.01
P1.12

P1.2

P1.3 4

P14 5

P1.5 6

P1.€ 7

P1.7

3

RST

(RXD) P3.010

8

(TXO) P3.1 1
(INTO) P3.212
(INTI)P3.3

(WR) P3.6|
(RD) P3.7

9

(TO) P3 4 14

XTAL1

GND

(1) P3.5O 15

13

8051

16

XTAL2 18

17

19

20

Vec

P0.0
P0.1
PO,2
P0.3
PO.4
PO.5
P0.6
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P0.7

PDIP/Cerdip

8051
(8031)
(89420)

8051 Pin Diagram

40

30

3

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

Vr

W

PO1 (AD1,

PO 2 (A02,

PO.3 (AD

PO.4 (AD4,

PO.5 (ADS,

PO.6 (AD6

PO.7 (AD7
EAVPP

ALEPROC

PSEN

JOport pins and their functions:The four ports PO, Pi

P2, and P3 each use 8 pins, making them 8-bit ports. All he

ports upon RESET are configured as inputs, ready to be

used as input ports. When the first 0 is written to a port, i

becomes an output. To reconfigure it as an input, a l must

be sent to the port. To use any of these ports as an inpt

port, it must be programmed, as we will explain throughou

this section. First, we describe each port.

P2.7 (A15)

P2.6 (A14)

P2.5 (A13)

P2.4 (A12)

P2.3 {A11)

P22 (A10)

P2.1 (A9)

P2.0 (N8)

10 K

Port

O

Adit

Q5.
Ans.
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Port 0 occupics a totaal of 8 pins (pins32 -39). It canbeUscd for input or output. To use the pins of port 0 asbothinput and output ports, cach pin must be conncctcdCxtemally toaa lOK-ohm pull-upresistor. This is ductothefact that PO is an opcn drain, unlike PI, P2,and P3, asFigure 4-2. Port 0 with Pull-Up Resistors we will soon sec.
Open drain is a temuscd for MOS clhips inthec same way

that open collcctor is uscd for TTL chips.In anysystem
usingthe SOS1/52chip, wctnonally conncctP0to pull-up

0s Explain Arithmetic instructions ?

ADD

ADD

ADD

ADD

INC

INC

INC

Hnemonic

ADDO A,<byte>
SUBB A,<byte>

DEC

The menu of arithmeticinstructions is listcd in Table.The table indicates the addressing modes that can be uscd witn easinstruction to access hc < byte > opcrand. For example, the ADDA, <byte> instruction can be written as:ADD A,7FH

A,@RO

A

DA

A,R7

A,<byte>

DEC A

A, 127 (immediate constant)

DIV AB

<byte>
DPTR

<byte>
MUL AB

A

(direct addressing)
(indirect addressing)

The execution times listed in Table assume a 12 MHz clock frequency. All of the arithmetic instructions execute in l msexcept the INC DPTR instruction, which takes 2 ms, and the Multiply and Divide instructions, which take 4 ms. Note that any
byte in the internal Data Memory space can be incremented or decremented without going through the Accumulator. Oneofthe INCinstructionsoperates on the 16-bit Data Pointer. The Data Pointer is used to generate 16-bit addresses for extermalmemory, so being able to increment it in one 16-bit operation is a useful feature. The MULAB instruction multiplies theAccumulator by the data in the B register and puts the 16-bit product into the concatenated B and Accumulator registers.

Table 2A Lst of the MCSO-51 Arithmetic Instruclons

(register addressing)

Operation

A=A + <byte>
A= A t <byte> +C

A=A <byte> -C
A=A + 1

<byte> = <byte> + 1

DPTR = DPTR + 1

A=A-1
<byte> = <byte> -1
B:A = BxA

13

A =Int A/B]

B= Mod [A/B]

Decimal Adjust

Dir

X

X

Microcontroller and its Applications

codc will continuouslysend out to port 0 thc alternating

values of 55Iland AAH.

X

Toggle all bits
BACK:

X

ind
X

X

Reg
X

X

Addresing Modes

X

X

40V
MOV

ACALL

X

MOV

X

MOV

Accunulator only

PO, A
ACALL DELAY

Data Pointer ony
Accumulator only

SJi4P BACK

ACC and B only

of PO

ACC and B only

Accumulator onty

A,#55H

Imm

PO,A
DELAY

X

A,#0AAH

X

Execution
Time (us)

1

2
1

The DIV AB instruction divides theAccumulator by the data in the B register and leaves the &-bit quotient in the Accumulator,

and the &-bit remainder in the B register. Oddly enough, DIV AB finds les use in arithmetic "divide" routines than in radix
conversions and programmable shift operations. An example of the use ofDIV AB in a radix conversion will be given later.
In shíft operations, dividing a number by 2n shifts its n bits to the right.Using DIV ABto perfom the division completes the

resistors. Scc Figure 4-2. In this way we takcadvantage ofnnrt 0 forboth input and output. For cxample, the following
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shif in 4 ms and lcaves the B register holding the bits that

were shiftcd out. The DAA instruction is for BCD arithmctic

opcrations. In BCD arithmetic, ADD and ADDC

instructions should always be followed by a DA A

operation, to cnsure that the result is also in BCD. Note

that DA
A will not convert a binary number to BCD. Thc DA A

operation produces a mcaningful result only as the second

step in the addition of two BCD bytes.

Q.6. Describc logic instruction with table?

O: Explain arithmatic and logic instruction ?

Or Writc short notes of the following :

(1) Arithmatic instruction

(2) Logic instruction

Ans. Airthmatic instruction: Sec the above answer
Logic instruction : Table 3 shows the list of MCs-s1

logical instructions. The instructions that perform Boolean

operations (AND, OR, Exclusive OR, NOT) on bytes

perform the operation on a bit-by-bit basis. That is, if the

Accumulator contains 00110101B and <byte > contains

01010011B,then

ANLA,<byte >

will leave the Accumulator holding00010001B.

The addressing modes that can be used to access the
< byte > operand are listed in Table 3. Thus, the

ANL

ANL

ANL

ANL

ANL

A, < byte > instruction may take any of the forns

A,7FH (direct addressing)

(indirect addressing)A,@RI

MOV

A,R6

A, 53H
Allofthe logical instructions that are accumulator specific

execute in Ims (usinga 12 MHz clock). The

others take 2 ms.

(register addressing)

(immediate constant)

If the operation is in response to an interrupt, not using

the Accumulator saves the time and effort to stack it in the

service routine. The Rotate instructions (RL A, RLC A,

etc.) shift the Accumulator 1 bit tothe left or right. For a

lefi rotation, the MSB rolls into the LSB position. For a

right rotation, the LSB rolls into the MSB position.
The SWAPAinstruction interchanges the high and low

nibbles within theAccumulator. This is a uscful operation

in BCD manipulations. For example, if the Accumulator

contains a binary number which is known to be less than

100, it can be quíckly converted to BCD by the following

code:
B, # 10

14

ANL

ANL

ORL

ORL

Q7. Explain single bit instructions or Boolean Instruction.

Ans. MCS-S1 devices contain a complete Boolean (single-b

MOV

CLR

Table 7. A List of the MCSÉ-51 Boolean Instructions

Executkon
Mnemonic Operation Time (us)

DIV

CPL

SWAP A

ADD

CPL

JC

processor. The internal RAM contains 128 addressat,

bits, and the SFR space can support up tc 128 oth:

addressable bits. All of the port lines are bit-addressabl

and each one can be treated as a separate singlebit por

The instructions that access these bits are not jus

cunditional branches, but a complete menu of move, set

clear, complement, OR, and AND instructions. These kind:

of bit operations are not easily obtained in other

architectures with any amount of byteoriented software.

C,bit
MOV bit,C

JNC
JB

JNB

|JBC

Dividing the number by 10 leaves the tens digit in thel.
nibble of the Accumulator, and the ones digit in th

.

register. The SWAP and ADD instructions move the to.

digit to the high nibble of the Accumulator, and the or.

digit to thc low nibblc.

C,bit

CLR bit

SETB C

C,/bit

SETB bit

C,blt

AB

G=.AND..NOT, bit

C=C.OR. bit

C,/bitC= C.0R..NOT. bit

A,B

bit

rel

Microcontroller anditsApplicalia,

rel

C=C.AND. bit

C= bit

bit = C

C=0
bit 0

Ce1
bit = 1

C=NOT. C

bit NOT. bit

Jump if C =1
Jump ifC= 0

bit,rel Jump it bit = 1

bit,relJump if bit = 0

bit,relJump if bt = 1; CLR bit

2

1

1

2

1

2

1

2

2

2

2

2

Si2

The Instruction set for the Boolean processor is shown in Table 7.

All bitaccesses are by direct addressing. Bit addresses
00H through 7FH are in the Lower 128, and bit addresses
80H through FFH are in SFR spacc. Note how easily an
internal Mag can bc moved to a port pin:
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MOV

MOV

this cxamplc, FLAG is the name of any nddrcssablo bit
in the Lower 128 or SFR spacc. An /O line (he
,SR ofPort 1, in this casc) is sctor clearcd depcnding on
whether the flag bit is 1or 0. The Carry bit in thePSw is

MOV

uscd as the single-bit Accumulator of the Boolcannroccssor. Bit instuctions that refer to the Carry bit as C
acsemble as Carry-spccific instructions (CLR C, ctc), The
Cary bit also has a dircct address, sincc it residcs in the
psW register, which is bit-addressable. Note that the
Boolean instruction set includes ANLand ORL opcrations.
but not the XRL (Exclusive OR) operation. An XRL
operation is simple to implement in software. Suppose, for
eyample, it is required to fon the Exclusive OR oftwo bits:

C = bitl .XRL. bit2

The software to do that could be as follows:
C,bitl

08. Describe interrupt handling or interrupt Control System.

C,FLAG

PI.0,C

Ans. Interrupt handling system. : The 8051 core provides S interrupt sources: 2 external interrupts, 2 timer interupts, and the serial

Syrnbol

port interrupt. What follows is an overview of the interrupt structure for the 8051. Other MCS-S1 devices have additional
interrupt sources and vectors as shown in Table 1. Refer to the appropriate chapters on other devices for further information
on their interrupts.

Enable bit

EA

INTERRUPT ENABLES :Each of the interrupt sources can be individually enabled or disabled by setting or clearing a bit
in the SFR

ES
ET1

Enable bit = 1enables theinterupt.

EX1
ETO

(MSB)

EX0

15

disables it.

Position

EA-ES ET1 EX1 ETO EXO

IE.7

IE.6
IE.S

IE4

JND bi2,0VeR
CPLC

OVER: (continuc)

IE3
IE2

First, bitI is movcd to theCarry. If bit2 =0, thecn C now

contains the corrcct result. That is, bitl .XRL, bi2 bitl if

bit2 0, On theother hand, ifbit2 = 1 Cnow contains the

complemcnt ofthe correct result. It nccd only be inverted

(CPL C)) to complcte the opcration. This code uscs the

JNB instruction, onc of a scrics of bit-test instructions

which exccute a jump if the addrcsscd bit is sct (JC, JB,

JBC) or if the addresscd bit is not sct (UNC, JNB). In the

above case, bit2 is being testcd, and if bi2 = 0 the CPL C

instruction is jumped over. JBCexecutes the jump if the

addressed bit is set, and also clcars the bit. Thus a flag can

be tested and cleared in one operation. All the PSW bits
are directly addressable, so the Parity bit, or the general
purpose flags, for example, are also available to the bit
test instructions.

IE.1
IE.0

Microcontrollerand its
Applications

Function

(LSB)

disables all intemupts. If EA 0, no
interrupt will be acknowkedged. If EA

reserved

1, each interrupt sOUrce is
individuaty onabled or disabled by
setting o clearing its enabo bit.
reserved®

Timer O Overfkow Interupt enable bit
External Interupt O enabe bit.

These reserved bits are used in other MCS-51devices.

Serial Port Interrupt enable bit.
Timer 1 Overllow Interrupt enable bit.

External Interrupt1 enable bit.

Fig.(a) IE (Interrupt Enable)Register in the 80S1
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Named |E (Intcupt Ennble). This register alsocontains a global disable bit, which can be clearcd to disable all interunts.once. Fig.(n) shows the lE register for the 80S1.
INTERRUPT PRIORITIES :Each intemptsource can also bc individunlly programmed to oncof twopriority levcs h.scting or clearing a bit in the SFR named IP (Internupt Priority). Fig.(b) shows the IP rcgister in tlhe 8051. A low-prioriyinterupt can be intempted by n highpriority intemupt, but not by another low-priority interrupl. A high-priority interrugcan't be intemuptcd byany other interrupt source. If two interrupt rcqucsts of different priority lcvcls arc reccivedsimultancously, the requcst ofhigher priority level is serviccd. If interrupt requests of the samc priority levcl arc reccivcdsimultancously, an intemal polling sequcnce determmines which request is serviccd. Thus within cach priority lcvel there isa sccond priority structure detcmmincd by the polling scqucncc. Fig.(c) shows, for the 8051, how the IE and IP registers and
the polling scqucncc work to deterninc which if any interrupt will bc scrviccd.

TFO

INT

TF1

1

Ps

Priority bit 1 2ssigns high priority.Priority blt O ansigns low priorlty.
Symbol Poatton

PS
PT1
PX1
PTO

(MSB)

PX0

IHDrVIDUAL

EHABLES

-

IP.7
IP.6
IP.5
IP.4 Sorial Port interrupt priority.bitTrmer 1 interrpt priority bit.

External Intemupt 1 priority bit.
Timer O nterrupt priorty bit.

IP.0 External Itorupt O priority bit.ThoO roDonvod bits aro usod in otho MCS-51 devicOs.

IP3
IP2
IP.1

PT1PX1

Function

IE RECCSTER

rosoved•
roservod
rosorvod

Fig.(b). IP (Interrupt Priority)Rcgister in the 8051

GLOBAL

DISABLE

Microcontroller andits Applications

IP REGISTER

(LSB)
PTO PX0

Fig.(c). 8051 Interrupt Control System

HIGH PRIORITY
NTERRUPT

INTERRUPT

POLING
SEQUDNCE

LOW PRIORITY
INTERRUPT

In operation, all the interrupt lags are latched into the intcrrupt control system during State 5 of everymaching cvclk
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samples are pollediduring thefollowingnmachinecycle. Ifthe flagfor an cnabled interupt is foundto be sct (1),the interruptsystem generates an LCALLto the appropriato location in Program Memory, unlcss somc other condition b0n
interrupt. Severalconditions can block an interrupt, anong them that an interrupt ofcqual or higher priority level is alrcadyin progreSs. Thc hardware-gencrated LOCALL causes the contcnts ofthe Program Counter to be pushed onto thc stack, and
reloadsthe PCCwith the beginning address ofthcservice routinc. Aspreviously notcd (Figurc 3), the scrvicc routine for eachinterupt begins at a fixed location. Only the Program Counter is nutomatically pushcd onto the stack, not the PSW or anyother register. liaving only the PC bc automaticallysaved allows the proprammer to dccide how much time to spend savingwhich other registers. This enhances the interrupt response time, albcit at the cxpense of increasing the programmer3burden of responsibility. As a result, many interrupt functions that arc typical in control applicationstoggling a port pin,for cxample, or reloading a timer, or unloading a serial bufferDcan ofen be completed in less time than it takes otherarchitectures to commencc them.

09. Explain Programming Counters in 8051 Microcontroller.
Ans. Programming Counters in 8051 is used to count the external events through the TO & TI pins in the controller. Counterscounts the external clock source whereas the timers counts the clock source from the oscillator used. The concept ofcounters play an important role where the embedded designer needs to count the number ofevents taking place by feedingclock per cvents.

RPT:

Q10. Describe Frequency counting program - Timers in 8051.

AGAIN:

BACK:

ORG
MOV

Ans. This program writtenabove is to count the frequency of pulse which is present at the pin p3.4. we are using tiner 0 as
counter, and timer 1 as normal timer.inline 10, the control wastes around 35.75 ms, so in order to make timer O active for
around 1 second, we are using line 10 for 28 times.

SETB
MOV
MOV

SETB
MOV

MOV

MOV

SETB
JNB

VCC

CLR

DJNZ
MOV

MOV
MOV

MOV

LCO

SJMP
END

0000H
TMOD,#15H

P3.4
TLO, #o0

CLR TE1

THO, #00
TRO
RO, #28
TLl, #0OH
TH1, O OH

17

TRI
TF1, BACK

TRI
RO,AGAIN
A, TLO

P2,A
A, THO

P1,A
RPT

¡clear TLO

Itimer 1 as timer and Timer 0 as counte
; make port P3.4 an input port

;clear THO

ATOCC1i s

;start counter

:TLl=0
;RO=28, to time 1 second

¡ THle0

Microcontroller and its Applications

;start Timer 1

;test Timer 1 flag
;clear Timer 1 lag
stop Timer 1
¡repeat the loop until R0=0
JBince 1 sec has elapsed, check TL0move TLO to pot 2

1 mOve THO to ACC
Imove lt to port 2
1repeat
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But here in the image in linc 14 they referenccd the DJNZ to line 8, why? What is the the point of refillingthe register with

00 again? Thcy could have simply clear the TFlto start the timcr again from 00 instead they are stopping the timer in line 13.

and again restarting it after filling with 00. What is the nccd of stopping the timer and refill it again with 00? Won't just

clearing the TF1(While kecping TRIis sct) mako the timer again start counting from 00? Since the roll over valuc is alrcady

00and loaded in the timer after overflow.

Aditya Prakashan

QI1. Explain Stack in the S051.

Ans. The stack is a section ofa RAM used by the CPU to storc infomation such as data or memory address on temporary basis,

The CPU needs this storage arca considering limited number of registers. How Stacks are Accessed

As the stack is a section of a RAM, there are registers inside the CPU to point to it.

The register used to access the stack is known as the stack pointer register. The stack pointer in the 8051 is 8-bits wide, and

it can takea value of00 to FFH. When the 8051 is initialized, the SP register contains the value 07H. This means that the RAM

location 08 is the first location used for the stack. The storing operation of aCPU register in the stack is known as a PUSH,

and geting the contents from the stack back into a CPU register is called a POP. Pushing into the Stack

In the 8051, the stack pointer (SP) points to the last used location ofthe stack. When data is pushed onto the stack, the stack

pointer (SP) is incremented by 1. When PUSH is executed, the contents of the register are saved on the stack and SP is

incremented by 1. To push the registers onto the stack, we must use their RAM addresses. For example, the instruction

"PUSH 1" pushes register Rl onto the stack.

Stack in the8051

The registerused to access
the stackis.calledSP (stack

ponter) register.

TFH

The stack pointer in the
8051is only & bits wide,

which means that it can take
value 00 to FFH. When
8051 powered ub, the SP

1egister contains value

18

2FH

1FH23
1SH

17P
10H

OOH

Saiteh p2d RAM

Bir-Addreszable

Regisier Buk3

Rejste Bank 1

(Stad) Rezister Bank!

Rezlstet Bank o

0O

RAM
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OBJECTIVE
QUESTIONS ANSWERS

Which of thefollowing is not an instruction of 8051instructions?

a)
arithmetic instructions b) boolcan instructions

c) logical instructions

Answer:d
2

The operations performed by data transfer instructions

are on

a) bitdata

c) 16-bitdata

Answer:d
, Which of the following is true while executing data

transfer instructions?

a) program counter is not accessible

Answer: c

b) restricted bit-trans fer operations are allowed

c) both operands can be directindirect register operands

d) all of the mentioned

a) XRLA;.

b) ANLA;

A The logical instruction that affects the carry flag during
its execution is

c) ORLA;

d) RLCA;

Answer:d

d) none

a) CLRC

c) CPL Bit

5. The instruction that is used to complement or invert the
bit of a bit addressable SFR is

Answer: c

b)byte data

d) allofthe mentioned

are

a) conditional instructions

b) logical instructions

6. The instructions that change the sequence of execution

Answer:c

b) CPLC

d)ANLBit

c) control transfer instructions

d) data transfer instructions

h The control transfer instructions are divided into

19
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Application

a) cxplicit and implicit control transfer instructions

b) conditional and unconditional control transfer

instructions

8

c) auto control and sclf control transfer instructions

d) all of the mentioned

Answer: b

The conditional control transfer instructions check a bit

condition which includes any bit of
a) bit addressable RAM b) bit addressable SFRS

c)content of accumulator d) all of the mentioned

Answer: d

9. Allconditional jumps are

a) absolute jumps
c) shrt jumps

Answer: c

a) opcode byte

10. The first byte of a short jump instruction represents

b) relative address

) opcode field

Answer: a

11. In logical instructions, the immediate data can be an

operand for

d) none

a) increnent operation b)decremnent operation

Answer: d

c) single operand instruction

a) some immediate data

c) accumulator

b) long jumps

-12. When we add two numbers the destination address mus
always be.

Answer:c

d) none

d) none

b) either CYor ACis I

Answer:b

13. DAA command adds 6 to the nibble if:

a)CY andAC are necessarily 1

is being applied?

b) any register

a) R4+A

d) memory

c) no relation with CY orAC

d) CY is 1

14. IfSUBB A,R4 is executed, then actually what operation

b) R4-A
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c)A-R4

Answer:c

1S, A valid division instruction always makcs:

a) CY-0,AC=1

c)CY-0,AC-0

Answerc

d) no rclation with AC and CY

16. In S bit signcd number operations, OV flag is set to I if:

d) R4+A

a) a cary is gencratcd from D7 bit

b) a carry is generatcd from D3 bit

b) CY=1,AC=)

c) a carry is gencratcd from D7 or D3 bit

Answer:d

d) a carry is generatcd from D7 or D6 bit

a) OV

17. In unsigned number addition, the status of which bit is

important?

c)AC

Answer:b

a)ANL

c)XRL

Answer:d

b) CY

d) PSW

18. Which instructions havc no cffcct on the flags of PSW?

20

b)ORL

d) Allofthe mentioned

19. ANL instruction is uscd

Microcontroller and its Applicatic

a)to AND the contents of the two registcrs

b) to mask the status of the bits

c) all of the mentioncd

d) nonc of the mentioned

Answer: c

20. CJNE instruction makes

a) the pointer to jump if the values of the destination ar

the source address arc equal

b) sets CY=1, if the contents of the destination register

are grcater then that of the source register

c) sets CY=0, if the contents of the destination register

are smaller then that of the source register

d) none of the mentioned

Answer: d

21. XRL, ORL, ANL Commands have-1id bs.

a) accumulator as the destination address and any

register, memory or any immediate data as the source

address

b)accumulator as the destination address and any

immediate data as the source address

c) any register as the destination address and

accumulator, memory or any immediate data as the

Source address

d) any register as thc destination address and any

immediate data as the source address

Answcr: a

osrs (
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UNIT 03

kevboard is one of the primary input devices used with a comnuter Similar to an electric typewriter, a keyboard is
composed of buttons used to create letters, numbers, and symbols, and perform additional functions.

Functlon keys

Kevboard overview :The following image shows a 104-key Saitekkevboardwih arrows pointing to each section, incluans
the control keys, function keys, LED indicators, wrist pad, arrow keys, and keypad.

Keyboard

Microcontroller and its Applications

Num Lock, Caps Lock, andScroll Lock indicators

0.2. Describe in briefly the term LCD.

Wrist pad

ofthe screen for providing light in LCD television.

Control Keys

Arrow keys Keypad

Ans. Liquid crystal is used as display device in LCD television. A series of cold cathode fluorescent (CCFL) is used at the back

CCFLismade up oflong sealed glass tube having small diameter, inner phosphor coating and are filled with inert gas. Ahighvoltage is applied across the tube. This causes the ionization of gases, which creates ultraviolet (UV light that excites aninner coating ofphosphor to produce visible light. CCFL is an excellent white light source, low cost and have long life.
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Liquid crystal display (LCD) is used now these days

everywhere as display device. LCDis clcarly replacing the

CRT (cathode ray tube), becausc the size ofCRT is bigger

and it also draws large amount of power in comparison to

LCD. LCD is made up ofthe liquid crystal.

Liquid crystal is thc combination of two statcs of matter

solid and liquid. It possess both the propcrtics of solids

and liquids and maintain their rcspective statcs with respect

to anothcr. The liquid crystal material shows more of a

liquid state than that of a solid state. Liquid crystals are

more heat sensitive than liquids. A little heat can transform

liquid crystal into liquid.

A liquid crystal ccll is placcd between two glass sheets.

These glass shects contain elcctrodes. We can form two

iffereat kinds of LCDs on the basis of the selection of

glass shecets. When one of the glasses is transparent and

other is reflective then it is called reflective type. If both

the glzsses are transparent then it is called transitive type.

The LCD does not produce luminance of itself. It entirely

depends upon the illumination falling on it for its visual

effects.

Q3. Describe in briefly the term LED.

Ans. LED TVs (light-emitting diode televisions) are advanced

version ofLCD (liquid crystal display) televisions because

of their high quality of picture and least power

consumption. So far as technologies are concemed both

(| ED 2nd LCD) arc having similar kindofarchitecture. The

only difference is ti.at LED televisions contain light

emitting diodes (LED) behind their screen. These LEDs

provides sharper graphics and more illuminating efect

upon the provision of current. CCFL (Cold cathode

fuorescent lamp) used in LCD for the display which

contains inert gas inside tube is producing desired light

for the visual that is replaced by the LED in the LED

television.

Light-cmitting diodcs arc hcavily dopcd p-n junctism,

Bascd on the semiconductor material used and thcamotA

ofdoping, an LED willcmit a colourcdIlight ataparticula

Microcontrollcr and its Applicatice.

spcctral wavclcngth whcn forward biascd. As shov

thc figurc, an LED is cncapsulatcd with a ransparenttcove

so that emittcd light can comc out.

LED Symbol: The LED symbol is the standard symbol t.

a diode, with the addition of two small arrows denoting

the emission of light.

Anode

LED Symbol

Simple LED Circuit: The figure below shows a simple

LED circuit.

LED Circuit

1. Fine display of image.

The circuit consists of an LED, a voltage supply and a

resistor to regulate the current and voltage.

Advantages

Cathode

3. Low power consumption.
2. Having better resolution and contrast.

4. Environmental friendly.

LEID

Q4. Explain the term ADC.

5.It is free from the defects ofangle viewing which occurs

inLCD.

Ans. Analogue to Digital Converter, orADC, is a data converter

which allows digital circuits to interface with the real world

by encoding an analogue signal into a binary code
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TheAnaloguc-to-DigitalConvcrter, (ADCs) allow micro
processorr controlled circuits,, Arduinos, RaspberryPi,and

other such digital logic circuils to communicate with the
real world. In the real world, analoguc signals havc
continuously changing values which come rom various
sources and sensors hich can mcasurc sound, light.
temperature or movement, and many digital systems
interact with their environment by measuring the analogue

signals from such transducers.

While analogue signals can be continuous and provide
an infinite number different voltage values, digital circuits
on the other hand work with binary signal which have

only two discrete states, a logie "1" (HIGH) or a logic "o"

(LOW). So it is necessary to have an clectronic circuit

which can convert between the two different domains of

continuously changing analogue signals and discrete

digtal signals, and this is waere Analogue-to-Digital

'onverters (AD) come in. Basically an analogue to digital

converter takes a snapshot of an analogue voltage at one

instant in time and produces a digital output code which

represents this analogue voltage. The number of binary

digits, or bits used to represent this analogue voltage value

depends on the resolution of an A/D converter.

For example :A4-bit ADCwill have a resolution of one

part in 15, (24 - 1) whercas an 8-bit ADC will have a

resolution ofone part in 255, (28–1). Thus an analogue to

digital converter takes an unknown continuous analogue

signal and converts it into an n'- bit binary number of 2n

bits. But first let us remind ourselves of the differences

between an analogue (or analog) signal and a digital signal

as shown:

Analogue and Dlgltal Slgnals:

is

+5V

4V

3V

2V

1V

OV

+5V

R

R

R

R
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Vet

Vout

Vus
Analogue Sigal

4v

3v

Vout,

Continuous

Wiper Poation Pw

Digital Signal
Vot

Stepped

012|34 15 |6
Switch Position

Herc we can see that as the wiper terminal of the

potentiometer is rotated between between 0 volts and

VMAX, itproduces a continuous output signal (or vltage)
which has an infinite number of output values relative to

the wiper position. As the potentiometers wiper is adjusted

from one position to the next, there is no sudden or step

change between the two voltage levels thereby producing
a continuously variable output voltage.

Examples of analogue signals include temperature,
pressure, liquid levels and light intcnsity. For a digital

circuit the potentiometer wiper has been replaced by a

single rotary switch which is connected in tun to each

junction of the series resistor chain, forming a basic

potential divider network. As the switch is rotated from
one position (or node) to the next the output voltage, Vour

changes quickly in discrete and distinctive voltage steps

representing multiples of1.0volts on each switching action

or step as shown. So for example, the output voltage will

be2 volts, 3 volts, 5 volts, etc. but NOT 2.5V,3.1V or 4.6V.

Finer output voltage levels could easily be produced by

using a multi-positional switch and increasing the number

of resistive elements within the potential divider network,

therefore increasing the number of discrete switching
steps. Then we can see that the major differences between

an analogue signal and a digital signal is that an

"Analogue" quantity is continuously changing over time

while a "Digital" quantity has discrete (step by step) values.
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"LOW" to ""HIGH" or"HIGH"to LOW". So howcan we

convert a continously changing signal witlh an infinite

number offvalues to one which has distinct valucs or stens

for usc by a igital circuit.

Q5. Explain DACDigital-to-Analog Converter) and working

ofDAC.

Ans. ADAC takes digital data and transfoms it into an analog

audio signal. Aftenvard, it sends that analog signal to an

amplificr. When you hcar digital recordings, you're actually

listening to an analog signal that was converted from

digital by a DAC. Evcn ifyou can't sce the DAC-although

you somctimes can, as we'll explore shortly- it's therc.As

with most things audio-related, one DAC isn't necessarily

as good as another DAC. For example, your smartphone

contains only a very basic DAC. It produces sound that's

"good enough" for you to carry on a conversation, but it's

not optimal for getting the most from your favorite music

recordings.Let's take a closer look at how DACS Work and

find out why investing in a high-quality one can help you

achieve great sound.

Q6.

Microcontroller and its Applicatign

Fifty years ago, we didn't need DACs to produce an analog
signal. Microphones inside a recording studio capturcd
2nd stored sound as analog signals, usually in the form of
reel to reel tape. The analog signal was then pressed into
record grOOves. Whenever youwanted to listen to a song,
th needle on your turntable “felt" those grOoves and
creded-n electricalanalogsignal.Ittransmitted the signal
throughyourpreamp and, ultimately,your speakers.Today,
recording engineers convert analog signals to a bitstream
ofnumbers (ones andzeroes). That series ofnumbers is adigital audio signal. In order o listen to it, you necd toconvert it back to an analog signal.That's why we needDACs.Withoutthem,wewouldn'tbeableto cnjoydigital

audio's portability and convcnicncc.

Explain Sensors.

Ans. A scnsor is a devicc tlhat produccs an output signal for tb.

purpose of scnsing a physical phenomenon.

In the broadcst dcfinition, a scnsor is a devicc. module,

machine, or subsystemthat dctccts cvents orchangesin
its cnvironment and scnds the information to

other

clectronics, frcqucntly a computer processor. Sensors av.

uscd withh other clcctronics.Scnsors are usedalways
cveryday objccts such as touch-sensitive clevatorbuttons

(tactile sensor) and lamps which dim or brighten

touching the base, and in innumerable applications of which

most people are never aware. With advances

micromachinery and easy-to-use microcontroller platfome

the uses of sensors have expanded beyond the traditional

fields of temperature,pressure and tlow measurement for

example into MARG sensors.

DIFFERENT TYPES
OF SENSORS

Analog sensors such as potentiometers and force-sensing
resistors are still widely used. Their applications include
manufacturing and machinery, airplanes and aerospace,
cars, medicine, robotics and many other aspects of our
day-to-day life. There is awide range ofothersensors that
measure chemical and physical properties of materials,
including opticalsensors forrefractive indexmeasurement,
yibrational sensors for fluid viscosity measurement, and
clectro-chemical sensors for monitoring pH of fluids.A
sensor's sensitivity indicates how much its outputchanges
when the input quantity it measures changes. For instance,
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srthe mercury in a themometer moves 1 cm when thc

25

temperature changesby 1°c, its scnsitivityis Icmv°C(itis basically the slope dy/dx assuming a linearcharacteristic). Somc sensors can also affcct what thcymeasure:; for instance, a room temperature thermomctcrinserted into ahotcup ofliquid cools the liquidwhile theliguidheatsthethermometer. Sensorsarcusually designedto have a small effect on what is measured; making thesensor smalleroften improves this andmay introduceother
advantages.

07. DescribeCommunication interface.
Ans. Communications Interfaces means the interfaces andprotocols that enable software installed on othercomputers (including servers and handheld devices) to

interoperate with the Microsoft Platform Software on a
PersonalComputer.Communications

Interfaces means theinterfaces andprotocols that enable software, directories,
networks, Operating Systems,network Operating Systemsor Web-Based Software installed on one computer
(including Personal Computers, servers and Handheld
Computing Devices) to Interoperate with the Microsoft
Platform Software on anothercomputer includingwithout
limitation communications designed to ensure security,
authentication or privacy.

Examples of Communications Interfaces in a sentence:
To achieve this security, Communications Interfaces to all
meters must be located in a physically secure location and
include strong password protection with either a network
firewall or encrypted connection to limit the meter's network
access to the PDP and/or a defined list of authorized users.

As partof thisdisclosure, Microsoft shall identify, provide 1.

reasonable explanation of, and disseminate publicly a

complete specification of all APIs, Communications

Interfaces and Technical Information relating to the

Interoperation of such Browser product(s) and/or
functionality and each Microsoft Platform Software

product. The purpose ofthis policy is to provide a standard

for Health Net regarding communication interfaces ISS

eNS1010POL - Network Security Use of Additional

Communícations Interfaces. Microsoft shall disclose to

Answer:c

2.

cach OEM and Third-Party Licensce all APIs,
Communications Interfaces and Technical Information
nccessary to permit them to fullyexercise their rights under
Scction 2.c. Communications Interfaces Specify the various
interfaccs to communications such as local network
protocols, ctc. Communication system requirements are
containcd in a separate specification section as identified
in paragraph entitlcd "Communications Interfaces". NI's
hardware products include Data Acquisition Hardware,
PXIModular Instruments, Modular Instruments, Machine

Vision/Image Acquisition, Motion Control, and NI
LabVIEW Reconfigurable VO (RIO)Architecture, Industrial
Communications Interfaces, and GPIB Interface products.
The new meter accurately measures power magnitude and
direction, and can communicate as required by paragraph
entitled "Communications Interfaces'". The aforementioned
license shall grant a royalty-free, non-exclusive perpetual
right on a non-discriminatory basis to make, use, modify
and distribute without limitation products implementing
or derived from Microsoft's source code, and a royalty
free, non- exclusive perpetual right on a non-discriminatory

basis to use any Microsoft APIs, Communications
Interfaces and Technical Information used or called by
Microsoft's Browser products or Brovwser functionality
not otherwise covered by this paragraph. If the Court
determines that Microsoft has undertaken such action, it
shall issue an order enjoining Microsoft from asserting or
enforcing any intellectual property rights in related APIs,
Communications Interfaces, or Technical Information.
OBJECTIVE QUESTIONS ANSWERS

How many pins needed to generate I/O ports in 8051?
a) 30
c)32clgesl terst

Microcontroller and its Applications

Find the contents of control word of the 8255 for the
following configuration: Allthe ports of A, B andC are
input ports (mode 1)

a) 3FH diese
c) 9FH

Answer:b

b) 34

d)28

b) BFHt i inoia
d) 1FHtaog
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3. In 8255, bit addressability is a available with port

a) A

Answer:c

c)C

4. Why interface chips arc ncccssary in a nicrocontroller

based system?

a) To solve the speed problem

Answcr:c

2

5) To sychronize the data transfer between the CPUand

VO devicc

c) To synchronize the data transfer betwcen the CPU and

the 1/0 devicc, as well as to resolve the speed problem

d) Nonc of the mentioned

S. Which of the following can be associatcd with bouncing

contacts?

9

a) Push button switches b) Toggle Switches

d) Neither push-button switches not toggle switches

Answer:c

b) B

d) D

c) Both push-button switches and toggle switches

The term DIP in the phrase 'DIP switch' stands for

a) Double In-lanc Package

b) Double In-linc Package

c) Dual In-line Package

Answer:c

d) Dual In-lanc Package

7. Find the control word ofthe 8255 for rescting BIT4 of Port

C

Answer: d

a) 000011 11

) 10001000

26

)01011011

Aoswer:c

b) 10001111

) 00001000

Tget 2displayed by a 7 segment display (common mode),

what should be the combination of8051 pins (P1.7-P1.0)?

a)01111101 b) 10111110

) 10100100

Which of the following is the corect combination to select

port Cin 2n8255 chip?

a) CS =0, A| =0,A0=0 b) CS =0, Al =0, A0 =1

c) CS=0, AI=1,A0 =0 d) CS = 1.A|=0.A0 -0

Answer:c

10. What is the function of watchdog timer?

a) The watchdog Timcrs is an external timerithat resetsthe

system if the system if thc softwarc fails to opcrate

properly.

b) The watchdog Timers is an internal timer that sets at.

system if the system if the software fails to operate

properly.

c) The wvatchdog Timers is an internal timer that resete L

system if the system if the software fails to onera,

properly.

d) None of the mentioned

Answer:c

11. In 8051, timer l run can be controlled by

a)TRI

Microcontrollerand its Application.

c) EI
Answer: a

12. The delay produced by 8051 mode 1 timer with TH = FF

and TL = 00, crystal frequency 11.0592MHz is

c) 278.00 microsecond
a) 277.00 microsecond b) 277.76 microsecond

Answer:b

a) 8 bit

c) 12 bit

Answcr: a

13. 80S1 counters in mode 2 are

b)TFI

d)ITI

a) SBUF

c) PCON

Answer: c

d) 278.76 microsecond

of interrupts as

14. Which register in an 8051 mjcrocontroller contains the

SMOD bit?

b) 16 bit

d) Size Programmable

b) TMOD

d) TCON

15. In 80S1, the instruction “MOV IP, #00000101" sets priorities

a) RI+ TI> TF1> NTO>TF0> INTI

b) TF1> RI+T1>INTO > TFO> INTI

c) INTO> INT1>TFO>TF1>RI+TI

d) INTI > INTO>TFl> TF0 > RI+TI

Answer:c
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16 In
Timer counter register off 80S1, Mode I uscs

a)8-bittimcr

c)
13-bittimer

ABSwer:
b

12.
Whatisthe default interrupt priorityin 80512

a)NTO TF0> RI+TI>INTI> TEI

Asswer:c

NTO> TFl> RHTI> INTO> TEO

c)NTO> TFO >INT|>TF1>RI+TI

aNTI> TFl>NTO >TFO> RI+ TI

b) 16-bittimer

.Vhich bits in the PCON register of an 80S1 microcontroller

comesponds to the idle and power down modes?

DPCON.0-1dle mode, PCON.1-Power down mode

b) PCON.I -Idle mode, PCON.0-Power down mode

d) 32-bit timer

c) PCON.0 -Idlemode/power down mode

O PCON.1l-Idle mode/power down mode

Answer a

b) Receive interrupt flag

19. In serial control (SCON) register, SCON.S is used to

a) Transmit interrupt flag

) Receive enable

.c) Used for multi-processor communication

Answer:c

" data

a) All of registers, port and internal RAM maintain their

b) TheALE and PSEN output are held low

) The internal CPU clock is gated off

Answer: b

d) Interrupt, Timer and serial port functions act normally

21. 8 input DAC has

a) 8Discrete voltage levels

27

yG4 Discrete voltage levels

c) 128 Discrete voltage levels

) 256 Discrete voltage levels
Answer: d

22. Which porttis called a dedicated VO portand which one is

called a multi-functional 1/O port in 8051?

a) Port I and port 3

c) Port 2 and port 3

Answer: a

a) 3

c)5

23. How many SFRs related to timer/counter operation?

Answer: 6

a) LM3S

c)LM30

Answer: a

24. Which one is a temperature sensor?

a) 8 bit

c) 18bit

Answer:b

a) Timer overflow

c) Interrupt run

Answer:b

25.- In 8051 microcontroller, Timer operating in mode 0, the timer

register size is

20. In idle mode of power control register., which of the. 21. In the TMOD register which bit is used to indicate timer 0/

following is not true?

Microcontrollerand its
Applications

counter operation?

a) GATE

c)MI

Answer:b

b) Port 0 and port 2

a) 4

d) Port 3 and port I

c)s

26. In 80S1microcontroller, show the bit that is used to start/
stop the timer/counter?

Answer:c

b)4

d) 6

a) Yes

Answer:b

b) LM45

) LM6S

b) 13bit

d) 64bit

28. How many interrupts in 8051?

b) Timer Run

d) InterrTupt enable

b)CIT"

d) MO

b) 6

29. In the IP register, is it possible to give priority to all
interruptions at a time?

d)7

b) No

30. Which one of the following SFR is used for serial
communication?
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)POON

c) SMOD

Answer:a

a) 1MHZ

c)34MHZ

Answera

31. In the SOSl microcontrollers, What willbe the timer clock Answer: b

freqpency if thecrystal frequency is 12 MHZ?

a) 20H

)34H
Answer: b

32 The tmerl opcrating in mode3 what will be the valuc loaded

in the TMOD register?

)04H

c) 06H

Answerra

33. To cnable cxtermal interrupt 1which value to be loadcd in

the IE register?

c) EDOOH

b) TMOD

Answe:c

) TCON

a) Port 0

b) 12MHZ

c) Port2

d) 2MHZ

34. In ADCinterface with 80S1 which hexa address is used to

Tead ADC output?

a)000H

AnswerCc

b)30H

) S6H

b)0SH

d) 07H

35. For stepper motor interfacc which port of 8051 used for the

forwzrding operator?

b) DO00H

) FOOOH

36. SFRs location in intemal RAM Ís

b) Port 1

d) Port 3

a) 70}1TO 80!

c)00H to80H

ofprogram memory is,

37. EA' pin of 8051 is conncctcd to VCC,the memory
split ug

a) 64Kb ofintermal ROM,0Kb of cxternalmemory

b) OKb ofinternal ROM,64Kb of externalmemory

c) 4Kb ofinternal ROM,60Kb ofexternal memory

Answor: c

d) 4Kbofinternal ROM,64Kb of externalmemory

goes from

38. 8051 Timers in Mode 1 configuration rolls over when i

a) FF to 00

c) 1FFF to 0000

Answer:d

b) 80H to FFH

d) 00H to 70H

a) Extermal interrupt 0

c) Serial port interrupts

Answer: c

39. Which of the following interrupts in 8051 has the lowest

priority?

a) Start bit

c) Parity bit.

Answer:a

b) 1FF to 000

d) FFFF to 0000

40. The asynchronous transmission always begins with

b) Timer linterrupt

d) Extemal interrupt 1

b) Stop bit

d) Sync bit ei
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QI. Explain VOi Programming in 80S1.

CPROGRAMMINGWITH 8051l

02 Explain 8051 Timers and Counters.

29

In this sectionwe look at C programming of theI/O ports for the 8051. We look atboth byte and bit I/O programmingBytesizeIO:

UNIT 04

DortsPO-P3 are byte-accessible. We use thePO-P3 labels as defined in the 8051/52 Cheader file.Bit-addressable VO programmtng:The VO ports ofPO-P3 are bit-addressable. We can access a single bit without disturbngthe rest of the port. We use the sbit data type to access a siagle bit of P0-P3'.One way to do that is to use the PxAy tormmat
where x is the port 0, l,2, or 3, and y is the bit 0-7ofthat port. For example. P1A7 indicates PI.7. When using this method,you need to include the reg51 .h file.

Anc The 8051 has two counters/timers which can be used either as timer to generate a timne delay or as counter to count evcuhappening outside the microcontroller.
The 8051l has two timers: timer 0 and timer1.Theycan be used either as timers or as counters. Both timers are Ib bIs Wde.Since the 8051has an 8-bit architecture, each 16-bit is accessed as two separate registers of lowbyte and high byte. First we
shall discuss about Timer 0 registers.

THO

Timer O registers is a 16 bits register and accessed as low byte and high byte. The low byte is referred as a TLO and the high
byte is refer

TH

DIS DI4 DI: DI2D11 b10 D9 D8 D7 D6 DS

3. Describe 8051 Serial Communication.

Flg. Timero

Microcontroller and its Applications

TLO

D4

Timerl registers: is also a 16 bits register and is split into two bytes, referred to as TLl and THI.

Fig. Timerl

DISD14 DI: D12Di1 Di0 D9 D8 D7 D6 D5 D4

D3 D2 DI DO

TLÍ

D3 D2 D1 DO

Ans. When a microcontroller communicates with the outside world, it provides the data in byte-sized chunks. In some cases.

such as printers, the information is símply taken from the 8-bit data bus and presented to the 8-bit data bus of the printer.

This can work only if the cable is not too long, since long cables diminish and even distort signals, Furthermore, an 8-bit
data path is Cxpensive, For these reasons, serial communication is used for transferring data between two systems located
at distances of hundredsof feet to millions of miles apart. Fig(1) shows serial versus parallel data transfers. The fact that
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the serinl dnta and pbck them into a byte.

serinl
communicotion uscs n single data line instead ofthe 8-bit data line of parallel

communication. For
serialdtay

communicotionto work, the byte of data mustIbe
convertecd to serial bits usinga

parallel-in-seríal-outshinregister,theN

can be tronsmitted ovet asinglc data linc. Atthe receiving endthere must be a
serial-in-parallel-outshit register

toreceve

However, for long-distance data transfers, serial data
communication tequires a modemto modulate (convert to

0sandIsWhen the distonce is short, the digital signal can be
transferred as it is on a simple wire andrequircs nomodulation

to audio tones) and demodolate (converting from avdio tones to 0s and Is).

Serial dota communication uscs two mcthods,
asynchronoUs and

synchronous. The
synchronous method

transfers

block of
data(charactcrs)at a time, while the

asynchronous method transfers a single bytc at a time. There arc special lo.

madc by many manufacturcrs for serial data
communications. These chips arc

commonly refcrredto as UART(universal

asynchronous rocciver transmiticr) and USART (universal synchronous asynchronous receiver transmitter).

Serial Transfer

Sender

Simplex

Half Duplex

Full Duplex

Q4. Erplzin 8051 Interrupts,

30

(Receiver

Transmitter

Transmtter:

RECejver

Transmitter

Recelver

Figl

Microcontroller anditsApplicatithy

Fig.2

Parallel Transfer

Sender

DO

D7

Receiver

their task. It then pesses the control to the main program where it had left off.

Recelver

Receiver

Transmitter

Receiver

Indeta transmission if the data can be transmitted and reccived, it is a duplex transmision. This is in contrast to simplex

transmission such as with printers, in which the computer only sends data. Duplex transmissions can be halfo full duplex,

depending on whether or not the data transfer can be simultancous. If data is transmitted one way at a time, it is referred to

2s half duplex. If the data can go both ways at the same time, it is full duplex. Full duplex requires two wire conductors for

the deta lines, one for transmission and one for reception, in order to transfer and receive data simultaneously.

Transmitter

Ans. Interupts erc the events hat temporarily suspend the main program, pass the control to the external sources and execute

2051 hes 5 interrupt signals, i.c. INTO, TFO, INTI, TFI, RITI. Each interupt can be enabled or disabled by setting bits of the
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ABF. LCDUser
Interfacc:
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IE
registcrandtho whole interruptsystem can bo disabled by clcaringthc EA bit of thc same register.DeseribeLCD Uscr Interfacc.

Microcontroller and its
Applications

Thr

progamming-frec
LCD User Interfaco, which integrates onto any cmbeddcd platform and doesn't require LCDprogramnming

knowlcdge, the company says.

The product's 3-button keyboard allows developers to implement a full Ui without havingto worry about reading buttons,
de-bouncing or programming resources on their host embedded system. The interface includes all control firmware on
board, utilizes aARM MO processor, and comes with free API. Included fonts and user-defined bitrnaps allows for addition
of64K color displays. Display sizes begin at 1.77 inches, with larger sizes (2.8 and 5 inches) also available.

Q6. Explain Keyboard User Interface Design.

Ans. The guidelines for designing a keyboard user inteface (Ul) for a Microsoft Windows application. A keyboard UI allows
users to navigate 'an application and marnipulate UI elements by using a keyboard alone or in combination with a mouse (or
another pointing device).

Role of theKeyboard U In Accessiblity:

Following these guidelines will help you design a keyboard UI that makes your application more accessible to people with
disabilitics.

A well-designed keyboard Ulis an important aspect of software acccssibility. It enables users who are blind or who have
Certain motor disabilities to navigate an application and interact with its features.Such users may be unable to operate a
mouse, and may rely on assistive technologies such as keyboard enhancement tools, on-screen keyboards, screen enlargers.
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screcn readers, andvoicc input tilities all ofwhich dependon an application's keyboard U1.
Fundamcntals ofKeyboard UIDesign:
Well-designcd applications include twobasicrequircnents:
They must be usable even when the kevboard is the sole
input devicc.

They must also be functional and uscr-friendly.
Ihe following sections provide infomation that you
should be familiar with beforc you begin to design a
keyboard UI.

32

Q7. ExplainUscrInterfacc.
Ans. Thc standard user interface is comprised of low power

LEDs (10mA-20mA) configured in arrays, seven segment
displays,orfor icon illumination.Thepowersupplyto these
LEDS generally comes from one of two sources. The first
is taking power fromn the cxisting machinc power supply
from an existing transformer output and ballasting the
current through a resistor network. This is often the lowest
cost method as very few componcnts are necded. One
dawback however is that theenergy losscan be significant
and thus contributes to the loss ofe fficiency for the entire
machine itself.

AYER

An alternative method is with the use ofa DC/DC converter.
The usage ofDC/DC converters is often employed when
manyLEDs must be driven and efficiency is a keyelement
ofthe design requirement. DCDC converters also allow
the standardization of powcr supplies so that one main
power supply can be used for multiple product models,
with the DC/DC adjusting its output bascd on the number
ofLEDs tobedriven. Oncethepowersupply configuration
has been established, the next and most challenging step
is to identify the best method of controlling the LEDs.
Traditionally, three methods have been employed: direct

O8.

Or,

drive from the MCU, control through scrial communicatie

and advancc serial control by dedicated LED drivers. Fax

method has its own bencfits as wcll as drawbacks

associatcd with it,

Descrlbe communication interfaccs (KS232).

What is RS232 SerialCommunication Protocol and l.
it Works?

Microcontroller and its Application.

Ans. What is RS232: RS232 is one of the standard protocol in

telccommunication which is used for scrial communicatios

of data. It is basically the process of connecting signal.

between data terminal equipment (DTE) for example, fi.
server, routers and application servers, such as

modem.The standard interprets electrical features and

important timings ofsignaland the physical size and points

of the connectors. The RS232 standard has been mosty

utilized in computer ports. It involves two types of

communication, serial and parallel.

DTE
(Transmltter)

Tx

Rx

GND

Tx

Example to understand:

Rx

GND

DCE
(Receiver)

What is Serial Communication: When data is transmitted
bit by bit, from a transmitter to a receiver by various
networking systems, it is knowm as Serial Communication.
It is therefore a relatively slow process than Parallel
Communication.

Serial Communication– Shooting a target with machine
gun.

ParallelCommunication-Shootingatargetwitha shotgun.
Modes ofDataTransfer in Serial Communication:
Asynchronous Data Transfer - Bits of data are not
synchronized by a clock pulse. Clock pulse is a signal
utilized for synchronization ofoperation in an electronic
systems.
Synchronous Data Transfer-The mode in which the bits
ofdata are synchronized by a clock pulse.
How RS232 Works: In RS232 standard devices one wire



Adiiy transmitsnchanging voltage and other wircisconnccted
tothegroundIasthe wires has asinglecnd.Noiseinduced
by

diflerences
in ground voltages of driver andrecclrercircuit aflects the Single-cnded signals.Theinformationordatain RS232 standard is seriallytransmitted onlyinonc direction over asingle datalinc.In ordertoincoporate

atwo way communication,tlhrce
wircs(RX,TX nnd GND)are nccded along withthecontrolsignals. Atany moment

abyte of information can be passes given the fact, theprevious bytc of data has been transmited

RS232- DB9 MaloConnoctor
Co RKO TAO DTR OND

RS232- DB9 Femalo Connector
DSR RT8 CTS RI

AwWo:lgwy.oa

a)Atnel

ONO DTR RxD TrO Co

<) Intel

Answer: d

a) 128 bytes

2

DaR CTS RTS RI

RS232 strictly follows asynchronous communication
protocol i.e. there is no clock signal to synchronize the
sender and receiver. Hence, it needs start and stop bits to
inform the receiver when to check for data. There is a delay
ofcertain time between the transmissions ofeachbit. This
delay is an inactive state means the signal is set to -12
volts or logic "1" as mentioned earlier that logicl is -12

volts and 1logic O is 12 volts in RS232. First, the transmitter

OBJECTIVE QUESTIONSANSWERS
L 80S1 microcontrollers are manufactured by which of the

following companies?

Ialready.

2 AT89C2051 has RAM of:

b) Philips

d) All ofthe mentioned

b) 256 bytes

33 Microcontroller and its Applications

l.c. the DTE sends a Start bit to the recciver i.c. theDCEto
informit that data transmission starts from next bit. We

always keep Start bit as logic 0 or +12 volts and the next 5
to 9 charncters nro tho data bits.

a)2

GND- Ground

DataSet Ready- DSR I

) 64 bytes

Answer: a

c)1

|DTR - Data Terminal Roady

Answer: a

5|43 2 |1

loarTo Send- CTS |

|RxD RocaÝved Dala

|TaDTransmit Dala

|DCD-Dala Cartar Delect

Roquest To Send RTS

RS232-DB9 Female Connector Pinout

Ifparity bit is used, the maximum bits of8 can be transmitted

and if parity bit is not used then 9 data bits can be
transmitted. After successfully sending the data the
transmitter sends the stop bits which can be 1 bit, 2 bits or

Sbits long. Going by the fact that RS232 is a complete
standard, many manufacturers does not follow the
standards. Some of them abide by the complete
identifications while some only partly follow the
specifications. This is because this variation in
inplementation of theRS232 standard is that not all devices

and applications require the full specifications and
functionality of theRS232 Protocol. For instance, a serial
model which is usinga RS2323 may require more control
lines than a serial mouse using the serial port.

Ring Indicator - RI

3. 8051l series has how many 16 bit registers?

WwwAoctizaectrcegcrg

d) s12 bytes

b)3

)o

4. When 8051 wakes up then 0x00 is loaded to which register?

a) PSW b) SP



Adityn Prakashan

c)PC

Answer:c
S. Whcn the microcontroller cxccutcs somc arithmctic

operations, then tho flag bits ofwhich register are

afected?

6

a) PSW

c) DPTR

Answer: a

MOVA,#9C

ADDA,#64H

a) CY-0,AC-0,P-0

How are the status ofthe caTy, auxiliary carry and parity

flag affccted if the write instruction

)CY-0,AC=1,P-0

Answerb

Bank2 of8051?

a) PSW.S-0 and PSW.4=1

b) PSW.2-0 and PSW3=1

d) Nono of the mentioncd

c) PSW3=1 and PSW.4=1

) PSW.3-0 and PSW.4=1

b) SP

Answer:d

d) PC

b)CY-1,AC=1,P-0

34

hcy-1,AC-1,P=1

8 If we push data onto the stack thenthe stackpointer

a) incrcascs with cvcry push

b)decrcascs with cvcry push

c) incrcascs & dccrcascs with everY push

d) nonc of thc
mentioncd

Answcr: a

Microcontroller and its Applicaly

9. On power up, the 805l uscs which RAM locations fo

registerR0- R7

7. How are the bits of theregister PSW affected if we select Answer: c

a)00-2F

c)00-7F

Answer: b

a) 8 bytes

c) 16 bytes

10. How many bytes of bit addressable memory is prete.

8051 based
microcontrollers?

b) 00-07

d) 00-0F

b) 32 bytes

d) 128 bytes
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Q.1.
Describe

the ARMI proccssor core bascd microcontrollers

snd draw suitable block diagram for it.

Ans.
Atmel ARM-based processors are microcontrollers and

microprocessors integrated circuits, by Microchip

Technology (previously Atmel), that are based on various

32-bit ARM processor cores, with in-house designed

peripherals and tool support.

ARM PROCESSOR

priority
encoder

UNIT O5

vecor
rom

AR

ARM licenses the core design for a series of 32-bit

processors. ARM does not manufacture any complete

silicon products,just intellectual property (IP), The ARM

processors are RISC (reduced instruction set computing).

This is similar to Microchip's AVR 8-bit products, a later

adoption of RISC architecture. Whereas the AVR

coarol
Jogle

block diagram for ARM processorcore based microcontrollers :

redste
le
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reglster
count

MDRW

DOUT

architecture used Harvard architecture exclusively, some

ARM cores are Harvard (Cortex-M3) and others are Von

Neumann architecture (ARM7TDMI). Semiconductor

companies such as Microchip take the ARM cores, which

use a consistent set of instructions and register naming,

and add peripheral circuits such asADCs (analog to digital

converters), clock management, and serial
communications

such as USART, SPI, I2C, CAN, LIN, USB, Ethernet, and

LCD, Camera or Touch controllers. Microchip made efforts

toadapt advanced peripherals and power management

that used very little power and can operate independently

without having the CPUcore powered up (sleepwalking).

They also provided for DMA between external interfaces

-andmemories increasing data throughput with minimal

processor intervention. Microchip sells both MCUs

microcontroller units) that have internal Flash memory, and

MPUs (microprocessor units) that use external memory. In

addition to the chips themselves, Microchip offers demo

boards, both on its website, and through distribution

channels such as Digi-key, Farnell, Ineltek, Arrow, Avnet,

Future Electronics, and Mouser. ome of the Microchip

ARM-based products are meant for specific applications,

such as their SAM4CP that is used in smart-grid energy

meters.

sluttr

Microcontrollerand its Appl

IR_prefetch

DATA

Booth
multiplir

MDRR

status regiater

MAR

ADDR
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Q2. Explain the fundamentals of ARM proccssor and Berkeley

RISC.

Ans. ARM is a farmily of instruction sct architcctures uscd in

making computer processors developcd by ARM

Holdings. It is bascd on the rcduccd instruction sct
computng architccturc which is commonly callcd as RISC.

in 2010, ARM Holdings, ple reported shipments of
approximatcly 6100 million ARM-based processors to

manufacturers of chips bascd on ARM architcctures,
reprcsenting 35 per cent of digital TVs and set-top boxcs,

95 per cent of smartphones and 10 per cent of mobile

computers. As of2014, ARM is the most widely used 32-

bit instruction set architecturce in terms of quantity
produced.

Millions of clcctronic gadgets around the world invade

our daily life and wc have become completely dependent
on them for perforning most ofour work.

ACON

SETO1,000-EETSs

A very nice example to justify this would be a smartphone

that everyone is quickly adapting to, due to its varied

features. These gadgets are the pleasing results of the

ccaseless developments in the field of electronics. Most
ofthesegadgets are fittcdwith embedded processors that

not only occupy less space but also ensure that users get
a smooth experience whilst using the device. The ARM I.

procesSor cores used in most of these devices follow an

2rchitecture that helps them perform eficiently.

The Berkeley RISC:
CISC microprocessorcores like Motorola 68000 used only

asubse of the available instruction set; therefore most of

the decoding circuitry for the never-used instructions was

wasted. But in RJSC, CISC was replaced with multiple

registers to speed up the execution since access to these

registers would take less cycles than memory access needs,

outpcrforming CISC.

Considering the case of ADD instructions inwihich
(would appcar in different formats whereone

wonlA
Incant for adding the numbcrs intworcgistersandplax
the result in third, whilst the other wouldallowtoaddn
numbers storcd in the main mcmory and storctherewt
a register, offering wide varicty of

instructionsstoperfen
the rcquircd opcrations and providing several options
operands.

ke(s)

Processor noe

Sirenisor (sij

Processor Mode and Mode lumber

kelned (und).

Mode ngmber

0510000

RO()0b10010
0510001

0b10011

0610111

0b11011

Cb11111

Desnpto0

Normal proçram executon mode

Supçorts a hgh-speed cata ansfer or churral protz

Used tor generz-puros intarmuçt hardsg

A rotecled mode for the operarg system

But in the case of RISC designs, the ADD would alvat

take registers as operands, which creates a necessity for

the programmer to write additional instructions to load the

values from memory whenever required. Now, the Berkeley

RISC was able to provide good performance utilising

pipelining and register-windowing technique. In reister

windowing, the CPU contzins a large number of registers

around 128, together called a register file, whilst the group

of eight registers is called a window. But a program can

only use one window, thereby allowing fast procedure

calls. The call simply moves the window down to the set

of eight registers used by that procedure and the returm

moves the windov back.

krplererls vitual menary ard/dt mencry prckckn

Supçorts emulation of hardnare coçrocessca

Rurs priraleged operalisg system lasks (ARMV4 ad tae

After that time, RISC has seen a lot of developments

proving its simplicity over CISC. Here are some of the

features ofRISC:
Large general-purpose 32-bit register banks

5. Pipelincd execution

2. Fixed32-bit instruction size

6. Easier to prototype

3. Hard-wired instruction decode logic instead of
microcoded ROMs

4. Single-cycle execution is possible

RISCfeatures can be introduced in CISC processors but
would require much more hardware. A typical RISc
architecture consists ofa large uniform register. file, load

Adi

AnS
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uniform fixcd-length instruction ficlds. Duc to this

and
storc architccturec, simple addressing modes and

characteristic,, we achicvechighperformancc, lowcode size,

low
powcrconsumption and lowsilicon arca.

Q3

Explain ARM corc bascd I controller(LPC2148) and Its •
featurcs.

O,

ARM17
bascd LPC2148 Microcontrollerand its featurcs.

Ans.
Enmbedded system and SOC(system on chip) designers
choose particular

microproccssor cores, librarics, anddifferent tools to devclop microproccssor bascd *applications. An ARM processor is onc of the best
alternatives obtainable for cmbedded system designers.
In the past few years, the ARM architecture has become *

very popular and these are available from different IC
manufacturers. The applications of ARM processors

involves in mobile phones, automotive braking systems.

ete. A global ARM community partners have developed
cemiconductor as well as product-design corporations
includes an employs like engineers, designers, &

developers. This article is about ARM7 based LPC2148
microcontroller, architecture and pin configuration. This
article will assist you to understand the basics of the
microcontroller.

The LPC2 148 microcontroller is designed by Philips (NXP

Semiconductor) with several in-built features &

peripherals. Due to these reasons, it will make more reliable

as wellas the efficient option for an application developer.

LPC2148 is a 16-bit or 32-bit microcontroller based on

ARM7 family.

37

Features ofLPC2148:
The main features ofLPC2148 include the following.

The LPC2148 is a 16 bit or 32 bit ARM7 family based

microcontroller and available in a small *LQFP64 package.

ISP (in system programming) or IAP (in application

04.

Microcontroller and its
Applications

programming) using on-chip boot loader software.

On-chip static RAM is & kB-40 kB, on-chip flash memory

is 32 kB-S12 kB. thec wide inter face is 128 bit, or accelerator

allows 60 MHz high-specd operation.

Ittakes 400 milliscconds time for erasing the data in full

chip and
1 millisccond time for 256 bytes ofprogramming.

Embedded Tracc interfaccs and Embedded ICE RT offers

real-time debugging with high-specd tracing of instruction

CXCcution and on-chip Real Monitor software.

It has 2 kB ofendpoint RAM and USB 2.0 full specd device

controller. Furthermorc, this microcontroller offers 8kB on

chip RAM nearby to USB with DMA.

One or two 10-bit ADCs offer 6 or 14 analogs i/ps with low

conversion time as 2.44 us/ channel.
Only 10 bit DAC offers changeable analog o/p.

External event counter/32 bit timers-2, PWM unit, &

watchdog. Lowpower RTC (real time clock) & 32 kHz clock

input. Several serial interfaces like two 16C550 UARTS,

two I2C-buses with 400 kbit/s speed. 5 volts tolerant quick

general purpose Input/output pins in a small LQFP64

package. Outside interrupt pins-21.

Explain the term IO ports.

Ans. Input / Output Ports
To communicate with peripherals and other electronic

devices,a computer needs to be able to input and output

data beyond the computer itself. These pages explore the

basics of computer I/O.

Bi-directional I/O

FROM

DATA

BU3

"WEITE

TO DATA US

FACM

WACGSTER

TAA

GATA

LATCM

coTPCL
LATCH

SEt

AESET

The diagram above shows a bit of a parallel bi-directional
VO port. This type ofport provides both input and output
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using the same port 1/O pin (right). It may be used to provide a "bus" to conncct periplhcrals. A control latch
cOnttalh

direction of the transfer (by setting n bit of the W (Write) rogister into the lower D (ype latch in thc diagram. ol

summary of the operntions requircd to rend data from a port pin:
Reading can be performed by using a move instructionto clocka'l' into the 1/0 control latch, which will (viathe Qcut

roulcd through the OR gate) switch OFF the upper FET (ap-channcl (ype switches OFF wlhcn its input is high); simultln

the'0'fod tothe AND gate willsvitch OFF thc lower FET. The output fromthe data latch is irrelevant as bothFETsare(
and the port is disabled.Data may now be rend from the port pin. Write opcrations arc a little morc complex; Me k

Ocontrol latch first, to configurc the pin as an output.

considerthe cascs ofwriting a 0' and '1"scparatcly. In cithcr casc we would usca movc instruction to clock a

'0'intothe

Q5. Explain the term ADC and DAC

Microphone Input ADC

Analog Signal

38

Aus. 1.Digital to Analog Converter (DAC): Inmodem life, clcctronic cquipment is frcqucntly uscd in differcnt ficlds su

communication, transportation, cntertainment, etc. Analog to Digital Converter (ADC) and Digital to Analog Conye

(DAC) are very important componcnts in clcctronic cquipment. Since most rcalworld signals are analog, thesc two conver

interfaccs are nccessary to allow digital clcctronic cquipments to process the analog signals. Take the audio signal procee-.

in Figure as an cxample, ADC converts the analog signal collected by audio input equipment, such as a microphone n

a digital signal that can be proccssed by computer. The computer may add sound effect such as echo and adjust the teme

and pitch of the music. DAC converts the processed digital signal back into the analog signal that is uscd by audio out

cquipment such as a spcaker.

Digtal SIgnal Pro cessing

Digital Signal

Figure:Audio signal processing

8R
Bit 0oW

4R
Bit 1 oW

2R

Microcontrollcr anditsApplika,

Bit 2o-W
R

Bit 3 oW

R

DAC Spoaker Output

Analog Signal

oVaut

Figurc:A SummingAmplifier functioning asa simple DAC
The resistorwith the lowest valuc R corresponds to the highest weighted binary input Bit3 (MSB) [23 - 81. and 2R. 4R. SR

correspond to the binary weights of Bit2 (22 = 4), Bit 1 (21=2), and Bi O (LSB) (20 = 1] respectively. The relationship
between the digital inputs (Bit 0 to Bit 3) and the analog output VOUT s as follow:
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tothe Digital Input Codess isshownin Table1.

whereVrefisthec Refcrence Voltago ofthe circuit. Assumingthevaluc of Vrcfas 5 V, the Analog Output Voltages corresponding

Bit 3

0

0

0

0
1

1

1

1

1

|1

DigitalInput
Bit 2

0
0

0
1

1

0

1

1

Bit 1

1

Microphone nput ADC

Analog Signal

0
0
1

0

1

Codo

0

Bit 0

1

0

0
1

1

0

1

0
1

0
1
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1

Analog Output Voltago

0.000

Digital Signal

-0.625

Figure : Audio Signal Processing

-1.250

-1.875
-2.500
-3.125
-3.750
-4.375
-5.000
-5.625
-6.250
-6.875
-7.500
-8.125
-8.750

Table 1: The Analog Output Voltages coresponding to the Digital Input Codes with Vref= 5V
Analog To Digital Converter (ADC): In electronics, an Analog to Digital Converter (ADC) is a device for converting an

analog signal (current, voltage etc.) to a digital code, usually binary. In the real world,most of the signals sensed and
processed by humans are analog signals. Analog-to-Digital conversion is the primary means by which analog signal are

converted into digital data that can be processed by computers for various purposes, Figure

Microcontrollerandits
Applications

-9.375

Digta) Slgnal Processing DAC Speaker Output

Analog Signal

There are many types ofADC for diferent applications. The most inexpensive typeofADCisa Successive-Approximation
ADC. Figure 4 shows the transfer curve of a4-bitADC. Inside a Successive-Approximation ADC, a series ofdigital codes,
cach corresponds to a fix analog level, are generated successively by an intemal counter to compare with the analog signal
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Digital

Output

under conversion. The gencration is stopped when the
analog levl becomes just larger than the analog signal.
The digital code coresponds to the analog level is the
desired digital representation of the analog signal.

1000

16 16 1a 16 16 16 18 16 18 16 18 1G 1D 1E 16 16
9 10 11 12 13 14 15 T6

Analog Input Voltage
(nonalized to full scale)
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Figure : Ideal Transfer Curve ofa 4-bitADC
The performance of ADCsand DACS mainly depends on

their Resolutio and Speed. The Resolution ofa converter
is expressed in the numbcr of Bit. For an ADC, the
Resolution states the number of intervals or levels which
can be divided froma certain analog input range.An n-bit
ADC has the resolution ofI/ 2n. For example, the
Resolution ofa 16-bit ADC is 1 /65536, since 216=65536.

If the measuring voltage range is 10 V, then this input
range can be resolved into 10 V/65536 = 0.153 my

precision. The Speed of a converter is expressed by the
Sampling Frequency. It is the number of times that the

converter samples the analog signa!, is unit is Hertz (Hz).

In zdio signal processing, Sampling Frequencies of 44

kH, 22 kHz and 11kHz are mostly used. Using 44 kHz

Sampling Frequency means the converter is sampling the

analog audio signal and doing analogto digital conversion

at 44000 times per second. The higher the Sampling

Frequency, the lower thedistortion and the better the sound

quality. ADCs are used virtually everywhere, whenever an

analog signal has to be transported, it is processed and

stored in digital form. They are always used together with

Microcontrollcr andits Application.

differcnt transducers to convert physical sensean
mcasurcment such as tcmperature, pressure,humidity,

spccd, vibration, sound, picture etc. in digital sienal

further processing by microprocessor.

Q6. Explain the Timers/Counters in LPC2148.

Ans. Timers /Countcrs in LPC2148

Therc arc two tímer blocks in LPC2148 viz. Timer 0/Crt..
0and Timer 1/ Counter 1. Both these timers are 32. ka

timers and both the blocks are identical except their base

address is differcnt. ither timer blocks can be used at s

Timer for triggering an interrupt after certain time or as a

Counter for counting the no. of external events or even

demodulate the external PWM signals (through Capture

inputs). Each imer block is associated with many registers

but the two important registers are Timer Counter and

Prescale Register. Both these registers work in coordination

with each other. Prescale Register (PR) defines the

resolution of theTimer. When a Timer block in the LPC2148

is reset and Enabled, the Timer Counter (TC) register is set

to 0 and is incremented by 1 for every "PR + |" clock

cycles. When TC reaches the maximum value i.e. OxFFFF

FFFF, the value gets reset to 0x0000 0000 and starts

counting again.

So, ifPR is set to 0, the TC increrments for every one clock

cycle ofhe peripheral clock (PCLK). Similarly, if PRis set

to1, the TC increments for every two clock cycles of the

peripheral clock. Hence, the value in the PR register
determines when the timer increments or counts. Before
going to discuss the other important registers associated
with the Timers, we need to see about two important
registers. Each Timer block has 4 Match Registers and 4
Capture Registers associated with them. Each of these
registers are 32-bit wide. The match register consistsofa
value that is set by the user and this value is continuously
compared with the value in the TimerCounter (TC) register.
When the Timer is enables and every time the value in the
TCis incremented, this value is compared with the value in

the Match Register. If the two values are equal, certain
actions are automatically triggered. Some of the actions
are Reset the Timer / Counter, stop the Timer orgenerate
an interrupt. Allthe actionswith respect to MatchRegisters
are controlled using Match Control Register.

Codo
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OBJECTIVE QUESTIONS ANSWERS

1).
Whatis the standard formof ARM?

A.Advanccd RISC Machinc

B.Automatic RISC Machine

C.Automatic RISC Motor

D. None of the above

Answer:A

2). How many instruction scts docs ARM have?

A. One

C, Threc

Answer:D

A. Four

3), How many registers does ARM haye?

C. Sixteen

Answer:D

C. Sixteen

Answer:B

A. 8-bits

4). How many operating modes does ARM have?

A. Four

C. 32-bits

Answer:C

5). When the processor is executing in ARM state, then all

instructions are wide

A.Logical Shift Left

B. Left Shift Logical

C. Logical Shift Logic

D. None of the above

Answer: A

B,.Two

6). What is the standard form of LSL2

A. One

D. Four

C. Three

Answer:B

B.Eight

D. Thirty-seven

A. One

C. Three

Answer: C

B. Seven

D. Thirty-seven

T). How many arithmetic shift operators does ARM have?

B. 16-bits

D. 64-bits

8). How many types of load instructions are there?

B. Two

D. Four

B. Two

D. Four
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9). How many classcs of hazards are there?

A.One

C. Thrcc

Answer: C

A.ARM7/9

C. Both a and b

Answer:A

11).

10). TheOS timer is external peripheral in

ARM7/9

A. FIQ, IRQ

C.ABT, UND

Answer: A

A. RISC

C. Both a and b

Answer:A

A. RISC

C. Both a and b

Answer:A

12). Which one of the following architecture has fewer

number instructions?

A. Hundred

Microcontrollerand its
Applications

C. Millions

Answer:C

B. TWo

D. Four

C. Both a and b

Answer:B

B. Cortex-M3

13). In which one of the following architecture the

instructions are simple?

A. 8-bits

D. None of the above

C. 32-bits

Answer:B

are the hardware stacks in

B. SVC, USR

D. Allof the above

14). The RISC processors execute
instructions per second

B.CISC

D. None of the above

B.CISC

D. None of the above

B. Thousands

15). Which one ofthe following is a CISC architecture?

A.ARM7

D. None of the above

B.8051

D. None of the above

16). When the processor is executing in thumb state, then all
instructions are wide

of

B. 16-bits

D. 64-bits

17). Which one of the following executes all instructions in
one cycle?
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A.ARM7

C. Both a and b

Answer: A

A. Logical Shift Right

18). What is the standard form of LSR?

B. Left Shift Right

C. Local Shift Right

D. None of the above

Answer:A

19).Which one ofthe following is the -bit controller?

A.ARM7

C. Botha and b

AnswerB

A. Two

C Six

Answer: C

22).

20). The ARM instruction set architecture divided into

classes of instructions

B. Four

D. Eight

Answer: A

21). What is the standard form ofLPAE?

ARM CPU'S

A.RISC

A. Large Page Address Extensions

B. Large PageAutomatic Extensions

C. Large Page ARM Extensions

D. None of the above

D. All of the above

Answer:D

B. 8051

i tructions are

D. Nonc of the above

A. 8-itS

C. Application-specific components

C. 32-bits

AnswerrA

B.8051

D. None of the above

are the power saving techniques for

23). Whea the processor is executing in jazelle state, then all

AAutomatic Shift Right

B.ARM Shift Right

C.Arithmetic Shift Right

B. ISA optimization

24). What is the standard form ofASR?

wide

B. 16-bits

D. 64-bits
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D. Nonc of the above

Answer:C

25). What is the standard form
ofAMULET?

A.
Asynchronous

Microprocessor Using LowEnergy

Technology

B.Automatic Microprocessor Using Low Energy

Technology

C. ARM
Microprocessor Using Low Energy Technolozy

D. Nonc of the above

Ansyer:A

26). The frequency of load/store instruction is around

A. 20%

C.40%

Answer:D

27). In which year cortex R4 procesSor is introduced?

A. 2005

C.2012

Answer:A

A. ARM Design Kit
28). What is the standard forn ofADK?

B. Advanced Design Kit

C. AMBA DesignKit

D. None of the above

Answer: C

instructions

B. 10%

D. 67%

29). The branch with link, software interrupt, and general

branch instructions are the

A. Branch

C.ARM

Answer: A

B.2010

D. 2016

A. 100 MHZ (130nm)

B.335 MHZ (130nm)

C. 266 MHZ (13Onm)

D. None of the above

Answer: C

B. Data processing

30). The typical clock rate ofARM9E is around

D. None of the above


