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PART - A :
The accumulator holds the results of most Arithmetic and logical operations. The
B-register is a bit and byte-addressable register. The B register is only used for
multiplication and division operations.

AND — ANL A, SOURCE - May be used to selectively clear bits in the
destination operand

OR - ORL A, SOURCE - May be used to selectively clear bits in the destination
operand

XOR — XRL A, SOURCE - May be used to selectively complement bits in the
destination operand ;

Complement — CPL A - Complements each bit of the A register

Clear — CLR A - Clears each bit of the A register

Serial port contro tus register is the special function register SCON.

This register contain not oh mode selection bits but also the 9th data bit for
transmit and receive (ITB8 an fd the serial part interrupt bits (TT and RI)

The PLC is commonly used in e applicag@ij;s in washing machines and

for controlling traffic signals and elevators. They are many industries to

monitor and control production processes and building S.
L 4

MOV A, # data - 0/77
SWAP A
MOV RO, A

RET

PART -B

The 8051 Microcontroller Special Function Registers are used to program and
control different hardware peripherals like Timers, Serial Port, I/O Ports etc. In
fact, by manipulating the 8051 Microcontroller Special Function Registers (SFRs),
you can assess or change the operating mode of the 8051 Microcontroller. The
8051 Microcontroller Special Function Registers act as a control table that monitor
and control the operation of the 8051 Microcontroller. If you observe in Internal
RAM Structure, the Address Space from 80H to FFH is allocated to SFRs. Out of

1+1

0.5X4

f%a.f O-p‘??



1.2

these 128 Memory Locations (80H to FFH), there are only 21 locations that are
actually assigned to SFRs. Each SFR has one Byte Address and also a unique
name which specifies its Since the SFRs is a part of the Internal RAM Structure,
you can access SFRs as if you access the Internal RAM. The main difference is the
address space: first 128 Bytes (00H to 7FH) is for regular Internal RAM and next
128 Bytes (80H to FFH) is for SFRs purpose. '

List of 8051 Microcontroller Special Function Registers

A or ACC
B

DPL
DPH
IE

IP

PO

P1

P2

P3
PCON
PSW
SCO
SBUF
SP
T™OD

s y
THO Qé
THi S
P3 Bit 4 F unctioll? 7%,
P3.0 RxD 107}~
P31 TxD T 00/77
P3.2 INTO " 12 V. el

Pa INTI i3
P3.4 T0 14
P3.5 1l i5
P3.6 WR 16
P37 1 R

RXD it is used for serial input port
TXD itis used for serial output port
INTO used for external interrupt 0
INT1 used for external interrupt 1

T0  Timer 0 external input

T1  Timer 1 external input

WR external data memory write strobe
RD  external data memory Read strobe
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1.3

1.4

Interrupt Enable (IE) Register: This register is responsible for enabling and
disabling the interrupt. It is a bit addressable register in which EA must be set to
one for enabling interrupts. The corresponding bit in this register enables particular
interrupt like timer, external and serial inputs. In the below IE register, bit
corresponding to 1 activates the interrupt and 0 disables the interrupt.

T | [ es | v [ exi | v [ e ]

EA 1.7 Disables all interrupts. 1f EA = 0, no interrupt will be acknowledged. 11 EA = 1, interrupt source
is individually enable or disabled by setting or clearing its enable bit,

.6

Notimplemented. reserved for future use®,

.3 Notimplemented, reserved for future use®.
s T4 Enable or disable the Serial port interrupt.
ETI (] ] Lnable or disable the Timer | overflow interrupt.
EX | IE2 Enable or disable External interrupt 1,
ET0 FEL1 Enable or disable the Timer 0 overflow inlm'rlupl,
EX0 1.0 Enable or disable External laterrupt 0.

Interrupt Priority Register (IP): It is also possible to change the priority levels
of the interrupts by setting or clearing the corresponding bit in the Interrupt priority
(IP) register as shown in the figure. This allows the low priority interrupt to
interrupt the high-priority interrupt, but prohibits the. interruption by another low-
priority interrupt. Similarly, the high-priority interrupt cannot be interrupted. If
these interrupt priorities are not programmed, the microcontroller executes in
predefined m 1 and its order is INTO, TFQ, INTI, TF1, and SI.

L1k 5] (Lsy)
P& Ps P4 P.3 P2 P PO

2
Direct addregs BEH V | - PT2 P= FT1 f= ] F7o PG
>

I 4 !
Bit address BF B BD BL =1=] B B9 B8
Clear for giving low priotity for externai @ ﬂJH
o o P ) .

Set for giving Mgh pricritr for extzrnal mnterrupt

" Clear for giving low pricrity for exterial interrupd G ONTO) : /)
A= 4
Set for giving high prierity for externat inferrust 8 NTOD) < %
L 4

SERIAL DATA COMMUNICATION IN 8051 MICROCONTRO?L%R

* The fastest way of transmitting data, within a microcomputer is parallel data
transfer.

* For transferring data over long distances, however, parallel data transmission
requires too many wires.

* For long distance transmission, data is usually converted from parallel form to
serial form so that it can be sent on a single wire or pair of wires.

* Serial data received from a distant source is converted to parallel form and it can
be casily transferred on the microcomputer buses.

* The types of communication systems are, .

1. Simplex 2. Half-duplex 3. Full-duplex

In simplex communication, data can be transmitted only in one direction, ie. data
from sensors to processor. Eg : commercial radio stations.

[n half-duplex transmission, data can be transmitted in either direction between
two systems, but can occur only in one direction at a time. Eg : two-way radio
system, where one user always listens while the other talks because the receiver
circuitry is turned off during transmit. ‘ ;

In full duplex, the data can be send and received at the same time. Eg : A normal
phone conversation,

Serial data can be sent by two ways.

3+3
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1.5

They are,

1. Synchronous communication

2. 2. Asynchronous communication

In synchronous transmission, data are transmitted in block at a constant rate.

The start and end of a block are identified with specific bytes or bit patterns.In
asynchronous transmission, data is transmitted one by one.

The beginning of a data character is indicated by the line going low for 1 bit time.
This bit is called a start bit.

The data bits are then sent out on the line one after the other. Note that the least-
significant bit is sent out first. Depending on the system, the data word may consist
of 5,6, 7 or 8 bits. ‘

The block diagram is shown in fig.

8
Data Bus 2 g
Dip-Diy s v Group & 8
Buff - 3
uffer PORT & i PAT-PA2
Group & "
Control |~ |
4 , -
st GroupA | L . PCAPC,
PORT C Upper
Group B 1
Control | B e 8
- roups | e PB~PE
PORTE L

K

4
Group B ¢t PC3-PCs
ORT C Lower

y
Functional Block Diagram of inmi\(;lym

PPI 8255 is a general purpose programmable 1/0 device desu,ne ace the
CPU with its outside world such as ADC, DAC, keyboard etc. We ¢ gram it
according to the given condition. It can be used with almost any m1cr0processor
It consists of three 8-bit bidirectional I/O ports i.e. PORT A, PORT B and PORT
C. We can assign different ports as input or output functions.

It consists of 40 pins and operates in +5V regulated power supply. Port C is further
divided into two 4-bit ports i.e. port C lower and port C upper and port C can work
in either BSR (bit set rest) mode or in mode 0 of input-output mode of 8255. Port
B can work in either mode or in mode 1 of input-output mode. Port A can work
either in mode 0, mode 1 or mode 2 of input-output mode.

[t has two control groups, control group A and control group B. Control group A
consist of port A and port C upper. Control group B consists of port C lower and
port B.

Depending upon the value if CS’, Al and A0 we can select different ports in
different modes as input-output function or BSR. This is done by writing a suitable
word in control register (control word D0-D7).
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1.6

1.7

L.

0
0
0
0

The advantages of control panel based on PLC are as follows:

PORT A

PORT B

PORT C
Control Register

NI—*HOD
ol = o — o

No Seletion

Flexible in Nature: One model of PLC can be used for different operations
as per requirement.

. Easy to install and trouble shooting: In hard wired relay based systems,

installation time is more as compared to the PLC based control panels.
Availability of Large contacts: PLC programming tools contain internal
large number of contacts that can be used for any change induced in
different applications.

Cost effzptive: Advanced technology and large production of PLC makes it
cheaper e other controller or relay based systems.
Simulation : PLC programming software comes with the simulation

Simple programmi eprods: PLC is provided with simple programming
methods to program the ie Ladder or Boolean type of programming.
Ease of maintenance: As ¢ ith the control systems like relay
based or micro-controller base maintenance cost of PLC is low.
Documentation: The programmer c %’5 and print easily the

programs of PLC for future use. O/

A&
PLC selection criteria consists of: %

System requirements. * The starting point in determining any solution
must be to understand what is to be achieved. ...

Application requirements. ...

Electrical Requirements. ...

Speed of Operation. ..,

Communication. ...

Operator Interface. ...

Physical Environment. ...

1X6

1X6
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1.
(a)

PART -C
Block Diagram of 8051 Microcontroller
Microcontroller has built_ in RAM for internal processing and it has two bus
Data bus

Address bus

It has 8 bit processing unit and 8 bit and 8 bit and 8 bit accumulator, and have 8 bit | |

and 16 bit registers.

CPU

It monitors controls all operations that are performed in microcontroller, its
function is to read program written in ROM memory and do the executed task.

External Injerrupts

Counter
Inputs

Interrupts

Interrupts are subroutine call that interrupts microcontrollers main operation or

| work and causes it to execute some other program which is more important at that

time it can be explain as the microcontroller terminates or pause the main program
at the occurrence of interrupt. There are five interrupts sources in 8051
microcontroller, 2 external interrupts, 2 timer interrupts, 1 serial port interrupts.

Memory

Microcontroller requires programmers which is the collection of instruction, these
programs tells microcontroller to do specific task. These instruction sets requires
memory on which they can be saved and read by microcontroller to perform
operation . The memory which is used to store the program of microcontroller is
known as program memory. It is known as ROM (read only memory), and the
memory which is used to temporarily store data for operation is knows as data

memory Known as “‘RAM’, micro controller has program memory and 128 bytes
of data memory.
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(b)

Bus: Bus is a collection of wires work as communication channel or media of
transfer data.

Two types of Buses are there:
Address Bus- 16 bit address bus used to address memory location
Data bus- Carry 8 bit data.

Oscillators

As we know microcontroller is a digital circuit device hence it requires clock for
operation. 8051 has an on chip oscillators which work as clock source for CPU.
The output pulse of oscillator are stable therefore it enables synchronized work of
all parts of 8051 microcontroller. '

Input/output ports

As we know microcontroller is used in embedded system therefore to connect it
to the other machine or devices, or peripherals we require /O interfacing ports
for this microcontroller has 7 input output ports to connect other peripherals.

Timers /Counte

Microcontroller has twé”16 shit timers and counters. The timers are used for
measurement of intervals fofd ine pulse width etc.

A register is a small place in a CPU that car@,é’ﬁall amounts of the data used

for performing various operations such as additio ltiplication and loads the
resulting data on main memory. Registers contain dress of the memory

location where the data is to be stored. The size of the re is yery important for
modern controllers. For instance, for a 64-bit register, a CPU é@ add two 32-
bit numbers and gives a 64-bit result.

Types of Registers

The 8051 microcontroller contains mainly two types of registers:

* General purpose registers (Byte addressable registers)
* Special function registers (Bit addressable registers)

The 8051 microcontroller consists of 256 bytes of RAM memory, which is divided
into two ways, such as 128 bytes for general purpose and 128 bytes for special
function registers (SFR) memory. The memory which is used for general purpose
is called as RAM memory, and the memory used for SFR contains al the
peripheral related registers like Accumulator, ‘B’ register, Timers or Counters, and
interrupt related registers. :

4+4
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Bank Registers

The general purpose memory is called as the RAM memory of the 8051
microcontroller, which is divided into 3 areas such as banks, bit-addressable area,
and scratch-pad area. The banks contain different general purpose registers such as
RO-R7, and all such registers are byte-addressable registers that store or remove
only 1-byte of data.

Banks and R

The BO, Bl, B2, stand for banks and each bank contains eight general
purpose registers ranglfg from ‘RO’ to ‘R7’. All these registers are byte-
addressable registers. Dat fer between general purpose registers to general
purpose registers is not possib e banks are selected by the Program Status
Word (PSW) register. Q é

o7b [ 5 OFhb @. i

oy B o 18h

00 .
Banko Bankl . Bank2

PSW (Program Status Word) Register

The PSW register is a bit and byte-addressable register. This register reflects the
status of the operation that is carried out in the controller. The PSW register
determines bank selection by a RS1 and RS0, as .shown below. The physical

address of the PSW starts from DOh and the individual bits are accessed with DOh
to D7h. :

Special Function Registers (SFR)

Special function registers are upper RAM memory in the 8051 microcontroller.
These registers contain all peripheral related registers like PO, P1, P2, P3, timers or
counters, serial port and interrupts-related registers. The SFR memory address
starts from 80h to FFh. The SFR register is implemented by bit-address registers
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Iv.
(a)

and byte-address registers.
Accumulator

The accumulator which is also known as ACC or A is a bit as well as a byte-
addressable register by an address of the accumulator. If you want to use a bit-
addressable register, you can use a single bit (E0) of the register and you can use
an 8-bit of the accumulator as a byte-addressable register. The accumulator holds
the results of most Arithmetic and logical operations.

B-Register

The B-register is a bit and byte-addressable register. You can access 1-bit or all 8-
bits by a physical address FOh. Suppose to access a bit 1, we have to use fl. The B
register is only used for multiplication and division operations.

Port Registers

The 8051 microcontroller consists of 4-input and output ports (PO, P1, P2, and P3)
or 32-I/O pins. Each pin is designed with a transistor and P registers. The pin
configuration is very important for a microcontroller that depends on the logic
states of the fegisters. The pin configuration as input given by 1 or output 0
depends on theld6dig states. If logic 1 is applied to the bit of the P register, the
off the appropriate pin that acts as an input pin,

Counters and registers '07

Many microcontrollers consist of - i Sre timers and counters. The timers are
used to generate precious time delay @fid)the source for the timers is crystal

oscillator. The counters are used to count f ber of external events — for
instance, the objective counter, and the sourc nters are external pulses
applied across the counter pin. /y

The 8051 microcontroller consists of two 16-bit timers and cm@ uch as timer
0 and timer 1. Both the timers consist of a 16-bit register in which @ T byte is
stored in the TL and the higher byte is stored in the TH. The Timer ¢ used as
a counter as well as for timing operation that depends on the source of the clock
pulses to the counters.

Internal Data Memory

Up to 256 bytes of internal data memory are available depending on the 8051
derivative. Locations available to the user occupy addressing space from 0 to 7Fh,
i.e. first 128 registers and this part of RAM is divided in several blocks. The first
128 bytes of internal data memory are both directly and indirectly addressable. The
upper 128 bytes of data memory (from 0x80 to 0xFF) can be addressed only
indirectly.

Since internal data memory is used for CALL stack also and there is only 256
bytes splited over few different memory areas fine utilizing of this memory is
crucial for fast and compact code. '

P?L‘?o.,él"]




IV.
(b)

Memory block in the range of 20h to 2Fh is bit-addressable, which means that each
bit being there has its own address from 0 to 7Fh. Since there are 16 such registers,
this block contains in total of 128 bits with separate addresses ( Bit 0 of byte 20h
has the bit address 0, and bit 7 of byte 2Fh has the bit address 7Fh).

External Data Memory

Access to external memory is slower than access to internal data memory. There
may be up to 64K Bytes of external data memory. Several 8051 devices provide
on-chip XRAM space that is accessed with the same instructions as the traditional
external data space. This XRAM space is typically enabled via proper setting of
SFR register and overlaps the external memory space. Setting of that register must
be manualy done in code, before any access to external memory or XRAM space is
made.

+5V FERRH [
t = Ao
RAM
(EA Piyis 1) : MEMORY
: (RONY
4%
1000H
S marERsAL
FROGRAM
MEMORY
(ROH)
> 4K
W o W

Features of 8051 Microcontroller are. 0 O

64K bytes on-chip program memory (ROM) *k 0
128 bytes on-chip data memory (RAM) O
Four register banks 07
128 user defined software flags

8-bit bidirectional data bus

16-bit unidirectional address bus

32 general purpose registers each of 8-bit

16 bit Timers (usually 2, but may have more or less)

Three internal and two external Interrupts

« Four 8-bit ports,(short model have two 8-bit ports)

« 16-bit program counter and data pointer

*® & o @ o @ . o

444
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(a)

The pin diagram of 8051 microcontroller looks as follows —

P1O[]
P1.1[]
P12
P18 ]
P1.4[]
P18}
P16}
i B

RST [
(RXD) P3.0 []

(TXD) P3.1 [
(INTO) P3.2 []
(INTH)

(TH P35
(WR) P3.6 ]
(RD) P3.7 [

XTAL2[]

XTAL1 ] 19
GND [] 20

LW,

8051

3[118

MO0 00000000 D000

5
S

Vee ;

PO.0 (ADD)
P01 (AD1)
P0.2 (AD2)

'P0.3 (AD3)

PO.4 (AD4)
P0.5 (AD5)
P0.6 {ADB)
PO.7 (AD7)
EANVPP
ALE/PROG
P2.7 (A15)
P2.6 (A14)
P2.5 (A13)
P2 .4 (A12)

P23 (A1)

P22 (A10)
P2.1 (A9)
P2.0 (A8)

other functions. It is internally pulled up, bi-directional I/O p

: L 4
Pins 1 to 8 — These pins are known as Port 1. This portg%

€ any

Pin 9 -~ Itis a RESET pin, which is used to reset the microcontrolfer to its

initial values.

Pins 10 to 17 — These pins are known as Port 3. This port serves some

functions like interrupts, timer in

signals RxD and TxD, etc.

Pins 18 & 19 — These pins are used for interfacin

get the system clock.
Pin 20 — This pin provides the power supply to the circuit.

Pins 21 to 28 — These pins are known as Port 2. It serves as I/O port.
Higher order address bus signals are also multiplexed using this port.
Pin 29 — This is PSEN pin which stands for Program Store Enable. It is
used to read a signal from the external program memotry.
Pin 30 — This is EA pin which stands for External Access input. It is used
to enable/disable the external memory interfacing.
Pin 31 — This is ALE pin which stands for Address Latch Enable. It is used
to demultiplex the address-data signal of port.
Pins 32 to 39 — These pins are known as Port 0. It serves as /O port.
Lower order address and data bus signals are multiplexed using this port.
Pin 40 — This pin is used to provide power supply to the circuit.

put, control signals, serial communication

g an external crystal to
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(b)

8051 microcontrollers have 4 I/O ports each of 8-bit, which can be configured as
input or output. Hence, total 32 input/output pins allow the microcontroller to be
connected with the peripheral devices. '

« Pin configuration, i.e. the pin can be configured as 1 for input and 0 for
output as per the logic state.

o Input/Output (I/0) pin — All the circuits within the
microcontroller must be connected to one of its pins except PO port
because it does not have pull-up resistors built-in.

o . Input pin — Logic 1 is applied to a bit of the P register. The output
FE transistor is turned off and the other pin remains connected to
the power supply voltage over a pull-up resistor of high resistance.

. Purt 0 — The PO (zero) port is characterized by two functions —

o When the external memory is used then the lower address byte
(addresses AOA7) is applied on it, else all bits of this port are
configured as mputfoutput

o When PO port is configured as an output then other ports consisting
of pins with built-in pull-up resistor connected by its end to 5V

wer supply, the pins of this port have this resistor left out.

Input Configurati

[f any pin of this port is c d as an input, then it acts as if it “floats”, i.e. the
input has unlimited input resist 71 in-determined potential.

Output Configuration

When the pin is configured as an output, then ?A s an “open drain”. By
applying logic 0 to a port bit, the appropriate pi nected to ground (0V),
and applying logic 1, the external output will keep on ﬁg”.

L 4

In order to apply logic 1 (5V) on this output pin, it is necessar)%ba?n external

pullup resistor.

Port 1

P1 is a true I/O port as it doesn’t have any alternative functions as in PO, but this
port can be configured as general I/O only. It has a built-in pull-up resistor and is
completely compatible with TTL circuits.

Port 2

P2 is similar to PO when the external memory is used. Pins of this port occupy
addresses intended for the external memory chip. This port can be used for higher
address byte with addresses A8-A15. When no memory is added then this port can
be used as a general input/output port similar to Port 1.

Port 3

In this port, functions are similar to other ports except that the logic 1 must be
applied to appropriate bit of the P3 register.
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VI.
(a)

Pins Current Limitations

 When pins are configured as an output (i.e. logic 0), then the single port
pins can receive a current of 10mA.

» When these pins are configured as inputs (i.e. logic 1), then built-in pull-up
resistors provide very weak current, but can activate up to 4 TTL inputs of
LS series.

e Ifall 8 bits of a port are active, then the total current must be limited to
15mA (port PO: 26mA).

+ Ifall ports (32 bits) are active, then the total maximum current must be
limited to 71maA.

8051 Intel Microcontroller has Two 16-bjt timers/counters, Timer 0 and Timer
1. TMOD and TCON registers are used for setting and using these timers/counters,

Both can be configured to operate either as timers or ds event counters. In the case
of timers, register is incremented once every machine cycle. Hence timer is
considered as counter which counts machine cycles. One machine cycle has about
12 oscillator periods. The count rate is about (1/12) Oscillator frequency.

, register is incremented in response to a 1-0 transition to its

corresponding ex ut pin. In this function, the external input is sampled

during S5-P2 of the e

achine cycle.
20
Microcontroller TMOD regisfe /it addressable)
2

TAed - TIMER § az= CQITRL Rep'sion
[tz lepe | v [mo Jor Pl ot Tmo)]
ook 4. e i s (9/‘ |0

TimeR 1
GATE- When GATE=1 and TRx(in TCON) s set, Timer/Cotn %m while
n‘odly

TLMERE (

INT-x pin is :
set high(Hardware Control). When GATE=0, Timer/Counter-x will ru
while TRx=1(software control).

C/(T)- Set 0 for timer operation and Set 1 for counter operation
M1- Mode Selector bit
MO- Mode Selector bit

M1 M0 Operating Mode
0 0 13bittimer

0 1 16 bittimer/counter

1 0 8bitauto-reload timer/counter

TLO is an 8 hit timer/counter controlled by standard timer 0 control bits, THO is an
controlled by timer 1 control bits,

Microcontroller TCON register(Bit addressable)
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VL.
(b)

con — Time? fcoumter Corvianl Regnster

[TF1 [rei] TFo{TRo [TE! [T T1[1E0 [TTO]

iyl

» TF1-TCON.7-Timerl overflow flag

« TR1-TCON.6-Timer] run control bit

* TFO-TCON.5-Timer0 overflow flag

« TRO-TCON.4-Timer0 run control bit

« [E1-TCON.3-External interrupt 1 edge flag
« [T1-TCON.2-Interrupt 1 type control bit

» [EO-TCON.1-External interrupt 0 edge flag
« ITO-TCON.0-Interrupt 0 type control bit

Interrupts in 8051 Microcontroller

The 8051 micjocontroller can recognize five different events that cause the main

program to i t from the normal execution. These five sources of interrupts in
8051are:

Timer O overflow Mteri
Timer 1 overflow intefr
External hardware interru
External hardware interrupt-

Serial communication interrupt- Réé s

The Timer and Serial interrupts are intemally/:@@dby the microcontroller,

S gl o

whereas the external interrupts are generated by ad | interfacing devices or
switches that are externally connected to the micro oller. These external
interrupts can be edge triggered or level triggered. When ah {n pt occurs, the
microcontroller executes the interrupt service routine so that location
corresponds to the interrupt that enables it. The Interrupt corres g to the
memory location is given in the interrupt vector table below.

Interrupt Structure of 8051 Microcontroller

Upon ‘RESET’ all the interrupts get disabled, and therefore, all these interrupts
must be enabled by a software. In all these five interrupts, if anyone or all are
activated, this sets the corresponding interrupt flags as shown in the figure. All
these interrupts can be set or cleared by bit in some special function register that is
Interrupt Enabled (IE), and this in turn depends on the priority, which is executed
by IP interrupt priority register.

4+4
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VII.
(a)

— HiGH PRIORITY
IE REGISTER IP REGISTER E INTERRUPT
-0~ -0 '

i
L
i &
o0 §
i o - - .
: e
| LL
O O-O4 Bt . SEQUENCE
i
-o/o-o{c oy %
GLOBAL
ENABLE b\_
LOW PRIORITY
~ INDIVIDOAL o
INTERRUPT bt 5
ENABLES

Interrupt Enable (IE) Register: This register is responsible for enabling and
disabling the interrupt. It is a bit addressable register in which EA must be set to
one for enabling interrupts. The corresponding bit in this register enables particular
interrupt like fimer, external and serial inputs. In the below IE register, bit
correspondin ctivates the interrupt and 0 disables the interrupt.

Interrupt Priority ter (IP): It is also possible to change the priority levels
of the interrupts by settifi§ prAparing the corresponding bit in the Interrupt priority
(IP) register as shown in ¢., This allows the low priority interrupt to
interrupt the high-priority interru rohibits the interruption by another low-
priority interrupt. Similarly, the hi ity interrupt cannot be interrupted. If
these interrupt priorities are not progr the microcontroller executes in
predefined manner and its order is INT(, TF F1, and SI.

TCON Register: In addition to the above two rf@( the TCON register
specifies the type of external interrupt to the 8051 micro rolles, as shown in the
figure. The two external interrupts, whether edge or level trigg%

register by a set, or cleared by appropriate bits in it. And, it is also

cify by this
@essable
register.

There are 5 different ways to execute this instruction and hence we say, we have
got 5 addressing modes for 8051. They are 1) Immediate addressine mode 2)
Direct addressing mode 3)_Register direct addressing mode 4) Register indirect
addressing mode 5) Indexed addressing mode. :

Immediate Addressing Mode

Let’s begin with an example.

MOV A, #6AH

In general we can write MOV A, #data

This adcfressing mode is named as “/mmediate” because it transfers an 8-bit data
immediately to the accumulator (destination operand).
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Immediate Addressing Mode

Instruction Opcode Bytes Cycles

MOV A, #6AH 74H 2 1

Program Memory

0207 e
0206
0205 [_ 6A ___JEOH
0204
Accumulator
0203 64
0202 74
0201 v PC=PC+2
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The picture above describes the above instruction and its execution. The opcode
for MOV A, # data is 74H. The opcode is saved in program memory at 0202
address. The 6AH is saved in program memory 0203. (See, any part of the
program memory, be used, this is just an example) When the opcode 74H is
read, the next step ould be to transfer whatever data at the next program
memory address (here”at &}? to accumulator A (EOH is the address of
accumulator). This instructiOp/1of two bytes and is executed in one cycle. So after
the execution of this instructio am counter will add 2 and move to 0204 of
program memory.

Note: The ‘#’ symbol before 6AH indicate@ erand is a data (8 bit). If “# is
not present then the hexadecimal number woul n as address.

Direct Addressing Mode y

L 4

This is another way of addressing an operand. Here the address ata (source
data ) is given as operand. Lets take an example.

MOV A, 04H

Here 04H is the address of register 4 of register bank#0. When this instruction is
executed, what ever data is stored in register 04H is moved to accumulator. In the

picture below we can see, register 04H holds the data 1FH. So the data 1FH 1s
moved to accumulator.

Note: We have not used “#’ in direct addressing mode, unlike immediate mode. If

we had used ‘#’, the data value 04H would have been transferred to accumulator
instead Of 1FH.
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