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Architecture diagram —4M

Explaination — 6M
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For listing the names of the pins- 2 M

Explain briefly about each pin. 2 M
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Operation explaination - 1M
Addressingmode- 0.5M
Number of bytes - 0.5M total 2M for each instruction.

2*3=6

4. Explain how to interface 8K ROM and 4K RAM memory to 8051.
Soln: Diagram of connection -4M

Timing diagram-2M

Explaination —4M

Note: The following diagram shows connecting 16k ROM anf 8k RAM , but in exam its asked for 8k ROM
and 4K RAM. For connecting 8K ROM memory 13 (A0-A12) address bits are required and for 4k RAM
memory 11 (A0-A11) address bits are required.
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5. a Explain the working of Port0.0 bit .
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5. b What is stack memory. Explain PUSH and POP instructions in stack memory.
Soln= Definition of stack memory — 1M

Push and Pop- 2M each

PUSH and POP operation of stack memory in microcontroller
it s part of RAM in which data will store temporary during execution of program.

STACK work on last in first out principal.to store and retrieve data during program execution in stack
push and pop instruction work for it.



PUSH:

its used to store data into stack.

POP:

to retrieve data from stack.

SP:

stack pointer is 8 bit register which store value of top of the stack.

by default stack pointer contain 07h.

PUSH AND POP OPERATION:

PUSH:

using push operation stack pointer increased first and then content of register or memory will store on
that stack location which stored in SP.

after FLISH & atter PLISH & atter PUSH 4
0B § ! ] r N 1 f
s iy e — 3
] i [ i
A i ] Ll } J, a (11 Fa
9.4 - | g 1 1 06 12
4 L |
R | [ = | og ¥ =g oo =
e} |
Start SP =07 SP=08 SP=00 SP=04

here SP contain =07h

PUSH R6;SP increased by one and contain of R6 store into 08 location.
PUSH R1;SP increased again by one and contain of R1 stored into 09 location.

PUSH R4;SP increased again by one and contain of R4 stored into OA location.

POP:
In this retrieve data first and then stack pointer decreased by one.

if we write



POP 20h;then content at 0Ah location will copy into 20h then stack pointer decrease by 1.

POP 21h;then content at 09h location will copy into 21h then stack pointer decrease by 1.

6. a Explain the data types and assembly directives in 8051 06 marks
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6. b. Calculate the time required for executing a 2 machine cycle instruction if frequency is
a.12Mhz b.11.0592m
solution-
Time for 2 machine cycle = Time for 2 machine cycle *2
= (1/frequency )*12d *2

a. 12Mhz.
=(1/12Mhz)*12*2=2 micro sec
b. 11.0592 MHz
=(1/11.0592Mhz)*12*2= 2.17micro sec

7.a)
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Mov 8rH, #2300 Sp=3oH

Mov R¢, #8204 — R =230H

Meov A, H L4H =2 B =44Y

ADD A, Rs — A =p+RPc=FuY
Mov Ry, A = Ry=7aH
o Sp-Hu, #iH =M (R,
Pusw 4 Content)
—3 Sp=F2H FaH= 3°H
PuosH s P [ pe Con’r%‘)
- bLH=330H &
Dop 4 Ry = 30H.
Sp= # H,

7. b Explain the PSW in 8051 micro controller
2 marks - PSW Structure

2 marks - Explaination



Flags and the Program Status Word (PSW)

Flags are 1-bit registers provided to store the results of certain program instruc.

ions) Other instructions can test the condition of the flags and make decisions
based on the flag states. In order that the flags may be conveniently addressed,
they are grouped inside the program status word (PSW) and the power control
(PCON) registers.

The 8051 has four math flags that respond automatically to the outcomes of
th operations and three general-purpose user flags that can be set to 1 or
cleared to 0 by the programmer as desired. The math flags include Carry (C),
Auxiliary Carry (AC), Overflow (OV), and Parity (P). User flags are named Fo,
GFO0, and GF1; they are general-purpose flags that may be used by the program-
mer to record some event in the program. Note that all of the flags can be set
and cleared by the programmer at will. The math flags, however, are also af-
fected by math operations.

The program status word is shown in Figure 3.4. The PSW contains the
math flags, user program flag F0, and the register select bits that identify which
of the four general-purpose register banks is currently in use by the program.
The remaining two user flags, GFO and GF1, are stored in PCON, which is
shown in Figure 3.13.

Detailed descriptions of the math flag operations will be discussed in chap-
ters that cover the opcodes that affect the flags. The user flags can be set or cleared
using data move instructions covered in Chapter 5.

SECTION 3.1 e« 8051 Microcontroller Hardware 69
7 6 8 4 3 2 1 0
[cYy [ac [ Fo [Rsi [Rso ] ov | — | P |

The Program Status Word (PSW) Special Function Register

Bit Symbol Function ‘
7 Cy Carry flag; used in arithmetic, jump, rotate, and Boolean instructions
6 AC Auxiliary Carry flag; used for BCD arithmetic
5 Fo User flag 0
4 RS1 Register bank select bit 1
3 RSO Register bank select bit 0
RS1 RSO0
(] 0 Select register bank 0
0 1 Select register bank 1
1 0 Select register bank 2
1 1 Selecl register bank 3
2 ov Overflow flag; used in arithmetic instructions

1 — Reserved for future use '
0 Parity flag; shows parity of register A: 1 = Odd Parity

o

Bit addressable as PSW.0 to PSW.7

FIGURE 3.4 < PSW Program Status Word Register



8.a) Exchange the contents of R5 and R6 register contents with any four different methods.
2.5 M for each method. 2.5 *4 =10M
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