


Solution of model QP

1. Explain With the neat diagram, the programming model of 8051 Microcontrollers.
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2. Compare the Microprocessor and Microcontroller.



Microprocessor

Micro Controller

MMicroprocessor is heart of Computer system.

Micro Controller is a heart of embedded system.

It is just a processor. Memory and /0 components
hawve to be connected externally

Micro controller has external processor along with
internal memory and i/0O components

Since memory and [,/ 0 has to be connected externally,
the circuit becomes large.

Since memory and 1,/ are present internally, the
circuit is small.

Cannot be used in compact systems and hence
inefficient

Can be used in compact systems and hence it is an
efficient technigue

Cost of the entire system increases

Cost of the entire system is low

Due to external components, the entire power
consumption is high. Hence it is not suitable to used
with dewvices running on stored power like batteries.

Since external components are low, total power
consumption is less and can be used with devices
running on stored power like batteries.

Most of the microprocessors do not have power saving
features.

Most of the micro controllers have power saving modes
like idle mode and power saving mode. This helps to
reduce power consumption even further.

Since memory and I/0 components are all external,
each instruction will need external operation, hence it
is relatively slower.

Since components are internal, most of the operations
are internal instruction, hence speed is fast.

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

Micro controller have more number of registers, hence
the programs are easier to write.

Microprocessors are based on von INeumanmn
model farchitecture where program and data are stored
in same memory module

Micro controllers are based on Harvard architecture
where program memory and Data memory are separatbe

Mainly used in personal computers

Used mainly in washing machine, MP3 players

Interface 4k bytes RAM and 8k bytes ROM to 8051 microcontroller in such a way that starting

address of RAM is 1000H and ROM is COO0H.
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i external program/data memory is to be interfaced, they are interfaced in the following

way. External program memory is fetched if either of the following two conditions is
satisfied.

* FA (Enable Address) is low. The microcontroller by default starts searching for
program from external program memory.

* Content of program counter register (PC ) is higher than OFFFH for 8051.

PSEN , an output pin, tells the outside world whether the external memory is accessed

for fetching the program or data memory (EA is user configurable. PSEN is processor
controlled.)

The ports PO and P2 are used as address bus.

® The port PO is also used as data bus. Therefore the port P0 is said to be multiplexed
(contains both address and data).

W To de-multiplex the port PO a latch 74LS373 is used. The latch is enabled by the ALE
signal activated by the microcontroller.

B The output of the latch and the port P2 forms the complete 16-bit address bus.

After the port PO is de-multiplexed, the same can be used for data.

® The address bus is connected to both data and program memory. The address on
the address bus selects one of the registers of the memory.

OPERATION OF THE CIRCUIT:
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The microcontroller sends the address on both ports PO and P2. Then ALE signal is
activated.

The ALE signal enables the latch. The address on the input of the latch is propagated to
the output of the latch.

Then microcontroller will deactivate ALE signal. This disables the latch and the output of
the latch which is the address remains fixed. When the microcontroller removes the
address on the port PO, the output of the latch will not change. Thus the output of latch
will continue to hold the address.

The port PO now will not contain address and it is said to be de-multiplexed.

The port PO can now be used for data communication.

The output of the latch and contents of port P2 forms the address bus. The address bus
will select one of the registers of the memory. After the memory is selected by the

address on the address bus, the READ/WRITE operation is decided by the control
signals.



Circuit operation:

% For read operation microcontroller activates one of the two control signals PSEN or RD .
For PSEN signal the program memory transfers the contents of the selected memory
register onto the data bus. When microcontroller activates RD signal, the data on the
data bus is from the selected register of the data memaory.,

» For write operation, in response to the WR signal the data on the data bus is transferred
into the selected memory register of the data memory.

2. B.Explain with example the various addressing modes of 8051.
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7
A.Define assembler directives. With example explain all the assembler directives supported by
8051 microcontroller.
Data Byte Directive:
The DB directive is the most widely used data directive in the assembler.
It is used to define the 8-bit data.
When DB is used to define data, the numbers can be in decimal, binary, hex, or

ASCII formats. For decimal, the “D” after the decimal number is optional, but
using “B” (binary) and “H” (hexadecimal) for the others is required.

ORG Directive
The ORG directive is used to indicate the beginning of the address.



The number that comes after ORG can be either in hex or in decimal.0000 or 0000D
MOV A,30

If the number is not followed by H, it is decimal and the assembler will convert it to
hex.

Some assemblers use “. ORG” (notice the dot) instead of “ORG” for the origin
directive. Check your assembler.

EQU

This is used to define a constant without occupying a memory location.

The EQU directive does not set aside storage for a data item but associates a
constant value with a data label so that when the label appears in the program, it
constant value will be substituted for the label.

The following uses EQU for the counter constant and then the constant is used to
load the R3 register.

Eg: COUNT EQU 25

MOV R3S, # COUNT

END Directive

Another important pseudocode is the END directive.

This indicates to the assembler the end of the source (asm) file.

The END directive is the last line of an 8051 program, meaning that in the source
code anything after the END directive is ignored by the assembler.

Some assemblers use “. END” (notice the dot) instead of “END”.



4.c.

ORG 0000H
MOV RO,#08H
BACK: MOV A #55H
MOV P1,A
ACALL DELAY
MOV A,#0AAH
MOV P1,A
ACALL DELAY



DELAY:DJNZ RO,BACK
SIMP $
END

5. a.b.
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5.c.



#include e<regsl.h>
vold main{void}

{

unsigned char x, binbyte, 41, d2, d3;

binbyte = 0xFD;
¥ = binbyte / 10;

dl = binbyte % 10;
dz = x % 10;
di = = / 10;
PG = d1;
Pl = dz2;
P2 = 43;
t
6.a.
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6.b.

# include <reg51.h>

Shit P1b0 =P170;

Shit regAMSB= Acc"\7;

Void main(void)

{

Unsigned char conbyte =0x44;
Unsigned char X;

Acc = conbyte;

For( x=0; x<8; x++)

{

ij:n{23 z$c>A<> {o J”(GCQ?C;




AMSB =P1b0;
Acc = Acc>>1;
}

P2=Acc;

}
6.C.
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7.a. In Interrupts, Whenever any device needs its service, the device notifies the
microcontroller by sending it an interrupt signal

N

Upon receiving an interrupt signal, the microcontroller interrupts whatever it is doing and
serves the device

'IIHIIU"H’ WL D T e e W e 1 LI UI'UIIID

e
-
D>

» The microcontroller continuously monitors the status of all devices in Round-robin
manner.

Polling

« When the conditions are for a given device are met, it performs the service.



» After that, it moves on to monitor the next device until every one is serviced

b. #include<reg51.h>

Void serTx(unsigned char);
void main(void)
{
TMOD=0x20;
TH1=0xFD; THI=*-3"
SCON=0x50; 0101 0000
TR1=1;
while(1)

{
serTx(‘Y’);

serTx(‘E’);
serTx(‘S’);

}

}
Void serTx(unsigned char x)
{
SBUF=x;
while(T1==0);
TI=0;
}
}



7.c. Inthe 8051 only one interrupt is set aside for serial communication.

This interrupt is used to both send and receive data.

If the interrupt bit in the IE register (IE.4) is enabled, when R1 or Tl is raised the 8051
gets interrupted and jumps to memory address location 0023H to execute the ISR.

In that ISR we must examine the Tl and RI flags to see which one caused the interrupt
and respond accordingly.

The serial interrupt is used mainly for receiving data and is never used for sending data
serially.

This is like receiving a telephone call, where we need a ring to be notified.

If we need to make a phone call there are other ways to remind ourselves and so no need
for ringing.

In receiving the phone call, however, we must respond immediately no matter what we
are doing or we will miss the call. Similarly, we use the serial interrupt to receive
incoming data so that it is not lost.

8.a.
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b.

ORG 00H

Main:Mov A #OCH //clockwise direction first sequence
Acall Delay

Mov A#06H  //clockwise direction second sequence
Acall Delay

Mov A #03H //clockwise direction third sequence
Acall Delay

Mov A #09H //clockwise direction fourth sequence
Acall Delay

SIMP Main

Delay:Mov TMOD #10H //Timerl in Model

Mov TL1,#00H //Load TL1 with Initial value
Mov TH1,#00H //Load TH1 with Initial value

SETB TR1 //Start timerl

Here:JNB TF1,Here //Monitor Timerl Overflow flag
CLR TF1 //Clear Timerl Overflow flag

CLRTR1 //Stop Timer

RET

END
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10.a

Bidirectional Control:
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Figure : H-Bridge Motor Configuration

Figure shows the H-Bridge motor configuration. It consists of four switches and based on the
closing and opening of these switches the motor either rotates in clockwise or anti-clockwise
direction.

As seen in figure 4a. all the switches are open hence the motor is not running. In b, turning of the
motor is in one direction when the switches 1 and 4 are closed that is clockwise direction.

Similarly. in ¢ the switches 2 and 3 are closed so the motor rotates in anticlockwise direction.
while in figure 4d all the switches are closed which indicates a invalid state or a short circuit.




10.
b.

o Keyboards are organized in a matrix of
rows and columns
» The CPU accesses both rows and columns

through ports

= Therefore, with two 8-bit ports, an 8 x 8 matrix
of keys can be connected to a microprocessor

> When a key is pressed, a row and a
column make a contact

= Otherwise, there is no connection between
rows and columns

a In IBM PC keyboards, a single
microcontroller takes care of hardware
and software interfacing



2 A 4x4 matrix connected to two ports

» The rows are connected to an output p\ort
and the columns are connected to an

input port

Matrix Keyboard Connection to ports

RN

3

3

If no key has
been pressed,
reading the
input port will
AN yield 1s for all
columns since

Port 1 they are all

connected to
(Out) Port2 S




2 It is the function of the microcontroller
to scan the keyboard continuously to
detect and identify the key pressed

2 To detect a pressed key, the
microcontroller grounds all rows by
providing 0 to the output latch, then it
reads the columns

» If the data read from columns is D3 — DO =
1111, no key has been pressed and the
process continues till key press is detected

» If one of the column bits has a zero, this
means that a key press has occurred

= For example, if D3 — DO = 1101, this means that
a key in the D1 column has been pressed

= After detecting a key press, microcontroller will
go through the process of identifying the key



o Starting with the top row, the
microcontroller grounds it by providing
a low to row DO only

» It reads the columns, if the data read is all
1s, no key in that row is activated and the

process is moved to the next row

o It grounds the next row, reads the
columns, and checks for any zero
» This process continues until the row is
identified
a After identification of the row in which
the key has been pressed

» Find out which column the pressed key
belongs to



