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score total | al
(@) e The 8051 has two timers: timer0 and timer1. 1+1 2 |2
e Both timers are 16 bit wide
I(ii) e 8051 has S interrupt signals. 1+1 2 2
e They are INTO, TFO, INT1, TF1, RI/TL.
I(iii) o ACALL stands for absolute call while LCALL stands for | 1+1 2 2
‘ofig call.
o Thesetwg~instructions allow the programmer to call a
_ subroutine.
I(iv) In order to detect that/tlaracter is send through the | 2 2 |2
asynchronous mode, each chiasgcigyis placed in
between start and stop bit. This is edlled data
framing
Itv) e Speed control of stepper motor 1+1 2 2
e In Operating relays
TI() MSB) (LSB) 6 6 6
7 6 5 4 3 2 1 g_(bit)
¢y |AC | F0 | RS1 | RSO |OV |- EXO (Fig 3
mes,.ﬁa; 1 Regfsm %mm l paziy E:g i
Auxiliary flag Ovedlow flag
yser defined flag
(program/processor status word)
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TI(ii)

. JUMP CALL
1.Program control is _ 2+2+2
Program Control is transferred Ay
transferred to a memory _ o (Any
) S _ to amemory location which is
location which is in the main : three )
not a part of main program
program
2.Initialisation of SP Initialization of stack pointer
(Stack Pointer) is not is mandatory
mandatory
3. Value of program counter is  Value of program counter is
transferred to stack is not transferred to stack
4 After JUMP, there is no After CALL there is return
return ion return instruction
5.Value of SP d'c)@& / Value of SP decremented by 2
Changes Qb
U
TI(iii) Control Word format of 8255 /UO 6
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TI(iv) Relay panel PLC 6*1
1.Operating on analog system 1.operating on digital
system
2.Parallel execution 2.Serial execution
3.More complex 3.Less complex
4.Architecture is not flexible 4.Architecture is flexible
5.Less space efficient 5.More space efficient
6.Have complicated wiring 6.Have no complicated
wiring
I1(v) e When digital data is it is transmitted bit by bit, it is 24242
called serial communication. Serial communication (Each
maybe simplex, half-duplex or full duplex. simplex points
~gmmunication means that data will be transmitted only | carries
in onéAirgetion while half duplex means data will be 2marks)

transmitted gt} directions but at one time, only one
device can transmit{yfhgraas full duplex means data may
be transmitted in both direclighdat one time, while one
device is transmitting, it can also fede ve data

transmitted from other device at same times

Serial communication maybe synchronous or asynchrohous.

SYNCHRONOUS: Transfer the block of data
(characters) between sender and receiver spaced by fixed
time interval. This transmission is synchronized by an
external clock.

ASYNCHRONOUS: There is no clock involved here
and transmission is synchronized by special signals
along the transmission medium. It transfers a single byte
at a time between sender and receiver along with
inserting a start bit before each data character and a stop
bit at its termination so that to inform the receiver where
the data begins and ends. An example is the interface
between a keyboard and a computer.
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[I(vi) 3+3
Block diagram of PL.C [Draw:3
marks]
et [Explana
MEMORY )
] tion 3 ]
INPUT
H(vii) Q 343
Mov a,#30h 0 O / [
Mov b,#20h .1/ C progra
Add a,b O m
End /77 3;examp
le 3]
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MMi(a) 5+4
[figure:5
marks
Explanat
ion: 4
marks]

7
\/?
. Port
30°F _ / l ‘
™ D
Address/Da
41030 MHz ~J/. O
11I(b) MICROPROCESSOR MICROCONTROLLER 3*2
1. Overall system cost is high 1. Overall system cost is low
2. On-chip RAM and ROM are 2. On-chip Ram and ROM [Any 3 ]
are not Present present
3. Based systems are not handy 3. Based systems are handy
4, Software security is not available 4. Software security is
available
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IV(a)

5 ®

=)

L
P1o[]1 40 ] Vee
pii[12 30 [] PO.O(ADD)
P1213 38 [] Po1(AD1)
P45 36 [1 P0.3 (ADS)
P15[16 a5 [] P04 (AD4)
P16 7 34 [] POS(ADS)
1 r 18 33 [] P0O.6(ADB)
RsT 1@ 82 [] PO.7(AD7)
(BXD) PSO[]10 31 [ EANPP
GRS A 30 [ ALEPROG
(T Pa2 ] 12 29 [ PSEN
(NTH P33 [Z]1 72 28 [ P27 (A1)
(T0) P3.4 114 T |:| P26 (AT4)
(TH P85 [} 15 26 [] P2.5(A13)
W) P36 [} 16 25 [ P24 (A12)
RD) P37 417 24 [ P23 AN
XTAL2 []18 23)[ ] P22(A10)
XTAL1 119 22 [Z]1 P21 (A9
GND [} 20 21 F’ P2.0 (A8}

IV(b) 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. register A, B, DPTR, and PSW are a part of the
group of registers commonly referred to as SFR (special function

registers). An SFR can be accessed by its name or by its address.
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V(a)

1. Immediate addressing mode:

In this type, the operand is specified in the instruction along with
the opcode. In simple way, it means data is provided in
instruction itself.

Ex: MOV A #05H

2.Register addressing mode:

Here the operand in contained in the specific register of
microcontroller. The user must provide the name of register from
where the operand/data need to be fetched. The permitted
registers are A, R7-R0 of each register bank. Ex: MOV A,R0

3. Dot addressing mode:

In this mode the d{tbet address of memory location is provided in
instruction to fetch tYg-abgtand. Only internal RAM and SFR's
address can be used in tndgtypf of instruction.

Ex: MOV A, 30H

4. Register Indirect addressing mode:

Here the address of memory location is indirectly praviged by a
register. The '@' sign indicates that the register holds the‘address
of memory location i.e. fetch the content of memory location
whose address is provided in register.

Ex: MOV A,@R0O

5. Indexed Addressing mode:
This addressing mode is basically used for accessing data from
look up table. Here the address of memory is indexed i.e. added

to form the actual address of memory.
Ex: MOVC A,@A+DPTR

() ¥%5)
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V(b) e ADD 6*1
e SUB
e INC
o DEC
o DA
e MUL
o DIV
Vi(a) 9*1
Mov a, #50h-Immediate addressing mode
Mov a, S0h —Direct addressing mode
Mov, a, I'g_Register addressing mode
Mov a,{Z1pRegister indirect addressing mode
Movx a,a+@dpt’—inexed addressing mode
Mov a,@dptr —Register iditebyaddressing mode
Mov ar;-Register addressing mode
Add a, r1 —register addressing mode
JMP @a-+dptr —Indexed addressing mode
Vi(b) Ljmp sjmp 3*2
8 bit address 16 bit address (Each
Can jump up to 64kb of memory It support 27 location point
forward carry 2
It uses 2byte instruction It uses 3 byte instruction mark)
Vli(a) 5+4:
Stepper motor is brushless DC motor, which can be rotated in
small angles, these angles are called steps. Generally stepper (Fig
motor use 200 steps to complete 360 degree rotation, means its 5,Explan

rotate 1.8 degree per step. For Interfacing with 8051 is we just

ation 4)
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need to give the 0 and 1 to the four wires of stepper motor
according to the above tables depending on which mode we want
to run the stepper motor. And rest two wires should be connected
to a proper 12v supply (depending on the stepper motor). Here
we have used the unipolar stepper motor. We have connected
four ends of the coils to the first four pins of port 2 of 8051.

8051 doesn’t provide enough current to drive the coils so we
need to use a current driver IC that is ULN2003A. ULN2003A is
the array of seven NPN Darlington transistor pairs. Darlington
pair is constructed by connecting two bipolar transistors to
achieve high current amplification. In ULN2003A, 7 pins are
input pins and 7 pins are output pins, two pins are for Vee (power
suppiy)yénd Ground. Here we are using four input and four output
pins. We caivglso use L293D IC in place of ULN2003A for
current amplificatidn/ Youneed to find out four coil wires and
two common wires very céraiifily otherwise motor will not rotate.
We can find it out by measuring Fa5istance using multimeter,
multimeter won’t show any readings betivecs the wires of two
phases. Common wire and the other two wif€ irvtlie'same phase
should show the same resistance, and the two end points 41 the
two coils in the same phasewill show the twice resistance in
compared with resistance between common point and one end

point.
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VII(b) | Control word format i 4 |
D7 D6 D5 D4 D3 D2 D1 DO 6
1 0 1 1 1 0 1 1
Fig4
Control word format = BBh Explanat
ion§
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PPl IC can be classified | 6+3
[Name:3
;explana

tion:6]

The operational modes of 8255
into two broad groups.

= /O Mode

. BIT Set Reset (BSR) modes.
1/O mode be subdivided into three groups.

« Mode O
« Mode 1
«  Mode 2.

/O Mode

/O mode refer as input/output mode. So for any
input/output operation of microprocessor this mode will
activated. As we know the input/output mode can further be
subdivided into three groups:

. Mode 0 — Simple Input/output mode

In this mode the 8 bit port A can be configured as input or
output port. In the similar fashion port B can also be
configdred as input or output operation. Port C can be
divided” irthstwo 4 bit ports, the port C...(PCO-PC3) and
port  Cupe (PG4 .pC7). Each of them can be set
independently fof jnoyt or output operation. In this way can
say there are four posts (port-A, port-B, port C...and port
C.,.) and each of them Cal he set either as an input port or
an output port.

Here these ports are simple ippuior output ports. That
means these ports can work withot’ idndshaking. In this
mode the outputs are latched whereas theTaputs are not
latched.

. Mode 1 — Strobed Input/output or Handshake’miode
Mode 1 is a second mode of 8255 1/0 mode. In this mode
of operation handshaking is used for the input or output
data transfer. Another important think we have to
remember that there are two groups in 8255 PPI, Group A
and Group B. Both these groups have one 8-bit port and
one 4-bit port. Group A consist Port-A and Port Cyye.. And
group B consist Port-B and Port C..... The 8-bit port of each
group can be programmed for input or output operation
with latched input and latched output facilities. The bits of
Port C are used for handshaking.

Mode 2 — Bidirectional Mode

So the final mode of 8255 is Mode 2. In this mode Port A
can be programmed to operate as a bidirectional port.
When Port A is programmed in this mode of operation, Port
B can be used either in Mode 0 or Mode 1. For mode 2
operation PC3 to PC7 bits are used for handshaking. In this
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mode too both inputs and outputs are latched.

Bit Set/Reset Mode

In BSR mode, any of the 8-bits of port C can be Set or
reset using a single control word written into the control
register. Because of this facility it helps the programmer to
control the port C pin output individually. It is also used in
mode 1 and mode 2 operation. In bellow you will find the
control word format for BSR mode.

VII(b)

Block Diagram of AVR micro controller

‘ Dats Bus B-Lat
Prograrm: | Sntus :
Flash - \ 3 T
Program  Counter g Gongrsd
> a2xd il it
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i*'* 1O Modeda §
Dais 5‘ : nﬁmi
O Moduls 0
EEPROM
-C,
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1X(a)

9%

IX(b)

A Programmable Logic Controller (PLC) is an electronic
device that takes input from the plant / machine via sensors
and transmitters, executes the logic programmed in its
memory and generates the useful outputs on actuators to
control plant / machine.There are mainly 3 part of PLC.

1. Input Module
2, Output Module
3. CPU

it senses the signals from IP module and gives signal to CPU and
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CPU generates one bit in its memory which called as Process
Image Input (PII) and then CPU execute the program which we
have already loaded in PLC and update process output Image
(POI) and finally its generates signal to output module and
output module is connected with final control elements like bulb,
LED, Contractor or analog output.

X(a)

Ladder diagram, better known as ladder logic, is a
programming language used to program PLCs

(programmable logic controllers).It uses long rungs laid out
between two vertical bars representing system power. Along
the rungs are contacts and coils, modeled after the contacts and
coils found on mechanical relays. The contacts act as inputs
and often represent switches or push-buttons; the coils behave
as outputs such as a light or a motor.

don't have to be physical, though, and can represent a
in the PLC's memory. This bit can then be used later
another input. Contacts are placed in series to
represent A nd in parallel when using OR logic. As
with real relays, the yrmally open contacts and normally

closed contacts. Q
Og o,
) 1 ~1/, N B0
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Example

T ¥l I 02
0002 - A f——— 4 2)—-—
1 A 3

5+4

[5
Explanat
ion;4

example]
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