Instruction Set and

[ Chapter{2> _
- Programming of 8085

Probable marks : 43 ——

r Scope of the syllabus :-
e  Addressing modes in 8085

«  Programming model of 8085
e Instruction Set and

e  Programming of 8085

e  Study of instruction set :
Data transfer, Arithmetic, Logic, Branching, Stack, /O and machine control instructions,

Assembly language programming based on instructions.
J

What do you mean by addressing modes of a microprocessor ? Enlist the addressing
modes in 8085.

Ans. :
(1)

Addressing mode of a mi..uprocessor is the various formats of specifying one operands

(directly, indirectly etc). The operand can be data (8 or 16 bit), address, register or it can

be implicit.

(2)  Every microprocessor has its own set of instructions. Each of these instructions uses one
of the addressing modes.

(3)  The microprocessor 8085 has five addressing modes, which are given below :

i)  Direct addressing

ii) Register addressing

iii) Immediate addressing

iv) Register indirect addressing
v) Implied addressing

Q.2  Explain any two addressing modes in 8085. OR
Explain all addressing modes in 8085. OR
Explain direct and implicit addressing modes of 8085 microprocessor. OR E

What are different addressing modes used in 8085 microprocessor ? Explain any t
of them with a suitable example. (Mar.02, 04, 05, 09, 2011 Oct. 2009, 2010; July 1
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IPS Computer Science - 11 2-2 Instruction Set and Programming of 8085

Ans.

(ID

(11D

(Iv)

(V)

: (D Direct addressing mode : July 2017, March 2018

(1) In direct addressing, the address appears after opcode of instruction in program
memory.
(2)  The address of operand is specified within the instruction.

(3)  The instructions using direct addressing mode are three byte instructions. Byte 1 is
opcode of instruction, Byte 2 is lower order address and Byte 3 is high order
address.

(4) Fore.g. LDA 9FFFH

i.e. This instruction loads accumulator with content of memorv location 9FFF H.

Register addressing mode : [March 2004
(1) In register addressing mode, the source operanas are general purpose registers

whose name is specified within the instruction.
(2) These instructions are single byte instructions.
(3) All actions occur within the CPU.
(4) Fore.g. MOV A, B.

i.e. This instruction transfers the content of register B to accumulator without
modifying the content of B.

Immediate addressing mode : (March 2018, July 2019

(1) In immediate addressing the data appears immediately after opcode of instruction
in program memory.

(2) In these instructions the actual data is specified within the instruction.

(3) These operations are specified with either 2 or 3 byte instructions.

(4) Foreg. ADIO5SH
i.e. this instruction adds immediate data 05 H to the content of accumulator. The
result is stored in accumulator.

Register indirect addressing mode : (Oct. 2005, 2009; July 2017)

(1) In register indirect addressing the content of register pair points to the address of
the operand.

(2) A register pair (H-L pair) is specified for addressing 16-bit address of memon
location.

(3) These are generally 1-byte instruction.

(4) Foreg. ADDM
i.e. this instruction will add the content of memory location whose address s
stored in H-L pair to the content of accumulator.

Implicit addressing mode :

(1) In this type of instructions, generally operand is not specified withu the instruction
and it is predetermined,

(2) Generally the operand is accumulator.

(3) Most of the logical group mstructions belong to this addressing mode
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(4)
(5)

These are single bvte instructions,

All actions occur within the C PU.
(6) For eg CMA

te. this instruction will complement the content of accumulator. Here, the actugy]

operand is not specified in the instruction, but is predetermined (accumulator). The
result is stored in accumulator.

Q.3

Explain register indirect and immediate addressing modes in case of 8083
microprocessor with the help of suitable examples.

(Oct. 03,07,08; June 16; July 17, March 202p
Ans.: I) Register indirect addressing mode :

1) Register indirect instructions reference memory using the contents of a register pair to
point the address of the operand.

Z) A regster pair (H-L pair) is specified for addressing 16-bit address of memory location.

3)  These are generally 1 byte instructions.

4) For example

ADD M (add memory)

Thas instruction adds the contents of the accumulator to the contents of memory pointed
to by the address in the HL register pair.

Accumulator[1111 1111 \ /' 0000 0000} Accumulator
Data memory — \
s050 L0000 0001 NREAERER

\ S Z AC P Y
H

L

1 Flags
! register L e &
3 aU 50
;33"
[k‘!")n: ‘-3}1'.[3‘“_'.“ Aftt"l‘ (‘p‘(‘rﬁhol\

In the given example, the HL register pair points to memory location 4050 H. The data in
thus location (0000 0001), is then adde '

d to the contents of the accumulator (1111 1111),.
The sumi is stored in accumulator and appropriate flags are also se

t and reset based on
the result.
I Immediate addressing mode ; m
L In immediate addressing the data appears immediately after opcode of instruction 10
program memaors
2) [hese are generally 2 or 3 byte instructions
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3)  For example ADI 08 H
Accumulator mooo 110 0]\- / 0001 0100] Accumulator
AD
Opeode TADI0B >

Program : / \‘
mewory | __Cé OOEAERED

4050 0000 1000 SZ AC P Y

data Flags
Before operation After operation

In the example, MPU fetches the opcode (C6) from program memory and after decoding
it. MPU finds the immediate data (0000 1000), in the next consecutive program memory

location. This data is added to the contents of the accumulator and result is placed in the
accumulator.

Q.4 What do you understand by register indirect and implicit addressing modes ?
Explain with suitable example. List the names of any four instructions which make
accumulator content clear. . (Oct. 2005)

Ans. : Register indirect addressing : Please refer to Q. 3 (I).
Implicit addressing : Please refer to Q. 3 (II).

Following four instructions make accumulator content clear :
(1) ANIOOH (2) XRAA (3)SUBA (4) MVI A, 00H

Q.5 What are the different ways of clearing Accumulator (A = 00H) in single
instruction ?
Ans: (i) MVIA, 00H (ii) SUB A
(iii) XRA A (iv) ANI 00H

Q.6  What are the groups in which instructions in 8085 are classified?
Ans. : The instructions in 8085 can be classified into following five groups, depending upon

their function :
1)  Data transfer group 2)  Arithmetic group
3) Logical group 4) Branching group

5)  Machine control group
1)  Data Transfer Group :

This group of instruction copies data from a location called source to another location
called a destination without modifying the content of source. These instructions move
data between registers or between memory locations and registers. For eg MOV,
MVI etc.

2)  Arithmetic Group :

The instruction of this group performs arithmetic operations such as additon,
subtraction, increment or decrement etc. on data in registers or memory. For eg. ADD,
SUB, INR, DCR etc.
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3) Logical Group :
Thz logical gioup instructions perform logical operations such as AND, OR, XOR,
complement etc. generally with the accumulator.
4) Branching Group : e e e
The branching group instructions allow programmer to & quence
execution of program either conditionally or unconditionally.
Fore.g. JMP, JC, ]Z etc.
5)  Machine Control Group :
These instructions control machine operations such as Halt, Interrupt
For e.g. NOP, HLT.
Q.7  How instructions of 8085 are grouped according to its length ?
Ans.

(1)

: Instructions of microprocessor 8085 are grouped into three groups according to it
length as follows :-

(i) One byte instructions (One w_ord)
(ii) Two byte instructions (Two word)
(ili) Threebyte instructions (Three word)
One byte instructions :

These instructions are having opcode and operand both in one byte. These require only
one byte to store in memory. ) = '

OPCODE & OPERAND 1 Byte

e.g. MOV A B, ADD B etc.

(ii)

(iii)

Note that second byte gives lower order

Two byte instructions :

These instructions require two bytes to store in memory. First byte gives opcode and
second byte gives operand, which is generally 8-bit immediate data.

OPCODE First Byte

| Data/Address Second Byte
e.g. SUI 35 H, ADI FF H etc.

Three byte instructions :

These instructions require three bytes to store in memor

. - ) i
second and third byte gives 16-bit address y- First byte gives opcode an¢

of memory location or 16-bit immediate data.

e R ok address/data byte and third byte gives higher
HOI_’S(_)PE | First Byte
Low order 8-bit Second byte
of sdldres/ data
High order 8bit | Thirq byte
of addreﬁb /data

e.g. LDA BAFF H,

LXI H, FFE3 H
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Q.8

Ans.

:(a) SPHL: [Copy Hand L register to SP]

Explain the following instructions of 8085 microprocessor with suitable example.

(a) SPHL (b) PCHL (Mar. 02, 2010, 03, Oct. 08. 10)

Format © [SPU «[L)
[SPu] « [H]
Addressing Register addressing
Group + Machine control group [stack operation] *
Bytes : lbyte
Flag + None

Comment : This instruction copies the content of register L into lower order byte of
stack pointer and the content of register H into higher order byte stack pointer. The

content of registers H and L are not affected. This instruction is used for initializing the
stack pointer.

Example 4 Let, [H=25H and [L] =59 H
Instruction : SPHL

After execution : [SP] = 2559 H
PCHL :

[LOAD PROGRAM COUNTER WITH HL REGISTER PAIR CONTENT]
Format : [PCu] « [H]

(June 2016)

[PCL] « [L]
Addressing Register addressing
Group ; Branching group
Bytes : 1byte
Flag - None

Comment : This instruction moves the content of register H to higher order byte of program

counter and the content of register L to lower order byte of program counter.

This instruction is equivalent to one byte unconditional jump instruction, with jump
address stored in H-L pair.

Example :  Let, [H]=25Hand [L] =39 H
Instruction : PCHL
After execution : [PC] = 2539 H

After execution of PCHL instruction, the control will be transferred to memory location
2539 H.

Q.9

Ans,:

Explain PCHL Instruction of micro-processor 8085 and justify the statement that it is
equivalent to 3 byte unconditional jump instruction. (Oct. 2012)
For only Explanation of PHCL Please refer Q. 8(b), Pg. No. 2-6.

In PCHL program counter is loaded with memory address stored in HL pair. In JMP
address program counter is loaded with memory address specified in instruction.

Working of both instruction is same i.e. load PC with memory address hence PCHL is
equivalent to unconditional jump
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Q. 10 What are branching (nstractivns P obaplatn the jumping fatvactione wiih gy,
. " .
conditions, ml“l l mlm.ml
Ans,

(1) The instoastions which allow asec to chage the anntinl of flow oF POt execygy,,

ate called the brand hing insttaciions
i mnll“mml atl ulhlillnu,d Iy

() There ate two types ot branch (st Hons
(tony ta testend I conditional transt the statum of e

unconditional transter, we vl
¢ the branch ta o |

the tlag i tested to determine w hethe
as tollows

W il o nold

Two types ot jump instruetions are

(M) Unconditional jump

Instruction IMI adde
Format [0 ¢ add
Addressing Immediate addressng
Group Branching group
Bytes Abvtes
Flag : None
to the menory location, whose

Comment : The control is transterred unconditionally

address is specified in the insteuction.
(4) Conditional jump

In conditional jump instructions
conditional jump nstructions and conditions are

the jump Is taken only il the condition s true. The
as given below.

i) INZ addr © Jump on not Zero (4= 0)

i) JZ addr ~ Jump on zero (4= 1

i) INC addr ! Jump on not carry (Cy = 0)
) JC addr : jump on carry (Cy = 1)

v) PO addr - Jump on odd parity (I" = 0)
vi) JPE addr © Jump oneven parity (I 1)
vii) P addr : Jump on plus (5«0

viii) M addr ~ Jump on minus (8 = 1)

If the condition is satisfied, then only the address of memory location specitied m {he

instruction is loaded in program counter.

How a subroutine can be called conditionally and unconditionally ? OR

Q. 11
Explain CALL instruction of BO85 microprocessor. OR
In case of 8085 microprocessor, explain  unconditional and conditional *'-'l
instructions with suitable example, (Mar.09,0ct 2010; March 2018 T
Ans.;
a

A subroutine 15 a short set ot program instructions written separately from the M

perform a function that occurs repeatedly 1o the main progranm.

(1)

program to
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e

(2) A subroutine can be called by two ways :
(a) Unconditional call :
Instruction : CALL addr
Format . [[SP] -1] « [ PCy]
[[SP] - 2] &« [PCy ]
[SP] « [SP] -2

[PC] « addr
Addressing :  Immediate addressing
Group :  Branching group
Bytes :  3bytes

Comment : CALL instruction is used to call a subroutine unconditionally. Before the
control is transferred to the subroutine, the address of next instruction to be executed of
the main program is stored in the stack. The content of SP are decremented by 2. Then,
the program jumps to the subroutine whose starting address is specified in the
instruction.

(b) Conditional Call :

In conditional call, the subroutine is called only if the condition is satisfied. In
conditional call, following procedure is followed, if the condition is true.

Format : [[SP]-1]« [PCy]

[[SP] - 2] & [ PCL]

[SP] « [SP] - 2

[PC] < addr ;
The conditional call instructions and conditions are as listed below :
i) CCaddr . Callif carry (Cy =1)
ii) CNCaddr : Callifno carry (Cy=0)
ili) CZaddr . Callifzero (Z=1)
iv) CNZaddr : Callifnozero(Z=0)
v)  CPaddr : Callif plus (S=0)
vi) CM addr : Call if minus (S=1)
vi) CPOaddr : Callif odd parity (P = ()
viii) CPE addr . Call if even parity (P = 1)

Q.12 Explain return procedure in RET instruction.
Ans, :

(1) The RET instructions are used to return from subroutine to main program.

(2)  The return instruction is written at the end of the subroutine indicating end of
subroutine.
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{3y Instruction: RET

Format [PC.] « [[SPI]. [PCr] & {[SP]+ 1]

[SP] « (SP]+ 2

Addressing Register indirect

Group Branching group

Byvtes : 1 bvte

hose address is specified in stack poins.

Comment : The content of memory location, W o -
are moved to the lower order byte of program counter. The content of ¢ memory locatior

whose address is one more than the content of SP moved to the higher order byte of prograx

counter. The contents of stack pointer are incremented by 2.
(4) On completing the execution of subroutine the RET instruction is executed which loads
back the stack contents i.e. addresses of the instruction following CALL mstruction -

program counter. Thus the control returns into main program.

.13 Explain the use of stack and stack pointer register in Intel 8085.

Ans.:

1)  The stack is a part of Read/Write memory that is

information during the execution of a program.

The binary information is basically the immediate results and the return address in &%

of subroutine programs.

3)  The stack is shared by the programmer and the microprocessor.

4)  The programmer can store and retrieve the contents of a register pair by using
and POP instructions.

5)  Similarly, the microprocessor automatically stores the contents of the program count
when subroutine is called.

6l The stack is implemented with the help of special memory pointer register called
stack pointer. ) '

7) During PUSH and POP operation stack pointer register gives the address of mema?
where the information is to be stored or to be read.

e —

used for temporary storage of binar

2)

2,
- -

e

Hi The memory location currently provided by stack pomnter is called as top of st ik

Q.14 Accumulator contains data 2A H. What will be content of accumulator afie’ |

execution of each instruction independently?
(i) CMA Gi) ANTOS H  Gid STC
Ans. : (i) CMA : Complement the accumulator

Before execution [Al=2AH=00101010
{nstruction 5 CMA
Afler exevution [A]=11010101=D5H

[Al=D5H

1€
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(i) ANIO5H : AND immediate data 05 H with [A]
Before execution :  [A]=2AH=00101010
Instruction : ANIOSH

2AH 00101010
AND 05 H 00000101

00000000=00H
00 H

I

I

i.e. [A]
(iii)) STC: Setcarry

Before execution : [A] = 2AH
Instruction : STC
This instruction will only set carry flag to 1 and contents of accumulator will remain as it
is.
After execution : [A] = ZAH
ie.[A]=2AH and [Cy]

Q.15 Accumulator contains data E3H. What will be the content of accumulator after
stepwise execution of each of following instructions ?
(i) ANI58 H (ii) RRC (iii) CMA
Ans. : (i) ANI 58 H : Logically ANDed 58 H with [A]
Before execution : [A] = E3H

Instruction : ANI 58 H
E3H =11100011
AND58H =01011000
01000000 =40H

I

After execution [A] 40H
(i) RRC: Rotate accumulator right by one bit.
Before execution: [A] =40 H = 010000000
Instruction : RRC
After execution [A]=00100000=20H
and [Cy]=0H
[A]=20H
(iii) CMA : Complement the contents of accumulator
Before execution: [A]=20H=00100000
Instruction : CMA
After execution : [A] =11011111=DFH  A]=DFH

Q. 16 Thc accumulalor in 8085 contams the data BSH and reg:ster B contams data 4l} H
What will be the content of accumulator after execution of each of the following

instructions independently ? March 2002

(@ RLC  (b)ORI2Z9H  (c) ANAB
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Ans,:
(a)

(b)

(c)

2-11

RLC : Rotate accumulator left through carry.
Before execution: [A] = B8H = 10111000
Instruction : RLC
After execution: [A]=01110001=71H
- [Al=71Hand [Cy]=1H
ORI 29 H : Logically ORed 29 H with [A]
Before execution : [A] = B8H = 10111000
Instruction : ORI29H
BSH = 10111000
OR29H =00101001
10111001 =B9H
After execution: [A] =B9H
ANA B : Logically AND [Reg. B] with [A]
Before execution : [A]=B8H=10111000
[Reg.B] = 40H=01000000
Instruction : ANA B
10111000
AND 01000000

00000000=00H

After execution :
[A] = 00H

Instruction Set and I"mgramming of &

Q.17 The accumulator contains the data A4H. What will be its contents after exe

following instructions independently.
i) XRIOBH ii) CMA  iii) SUBA

Ans. :

i)

Accumulator = A4 H -
1010 0100

]

XRIO8 H :
Logically Ex-ORed 08H with contents of accumulator.
Before execution : [A] = A4 H
Instruction : XRI1 08 H
A4H =10100100
XOR 08H = 00001000
10101100
= ACH
After execution : [A] = ACH
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ii) CMA;
Complement the accumulator
Before execution: [A] = A4 H

=10100100
Instruction : CMA
After execution :
[A] =01011011
= 5BH
ie.[A] = 5BH
iii) SUBA:

Subtract accumulator from itself.
Before execution : [A]=A4H
Instruction : SUB A

[A]: A4H =10100100
2’s complementof A4 = 01011100
+[A]:A4 =10100100

1 00000000

complement carry {
0 00000000
Result [A] =00 H

Q.18 The accumulator of 8085 contains data 43H. What will be its contents after the
execution of following instructions independently ?

(i) CMA (i) ANIO9H  (iii) INR A
Ans. :
i) CMA : Before executions accumulator content is :
[A] = 43H
= 01000011

CMA instruction complements the contents of accumulator and result is stored in the
accumulator itself.
(A] = 10111100
= BCH
. After execution : [A] = BCH
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ii)  ANI09H : This instruction logically ANDed 09H with the contents of accumulator,

Before execution : [A] = 43 H
= 01000011
[A]=43H = 01000011
AND09H = 00001001

00000001 =01H
~. After execution : [A] = 01H

iii) INR A : This instruction increments
stored in the accumulator itself.
Before execution :

[A]=43H 01000011
[A]=43 H 01000011
+01H =00000001
01000100=44H

After execution : [A] =44 H

the contents of accumulator by one and regyy

Il

Q.19 The accumulator of 8085 microprocessor contains the data 45 H and register E
contains the data 7BH. What will be the content of gccumulator after execution of

each of following instructions independently ? (Mar. 04, 2011)

Ans. : (i) XRA E. : This instruction logically EX-ORed the contents of register E i.e. 7BH with
the contents of accumulator i.e. 45H.

Before execution :

[A]=45H = 01000101
[E]=7BH = 01111011
Then, 45H = 01000101
XOR, 7BH = 01111011

~00111110=3EH
So after execution of instruction,

[A] = 3EH
(i) ADICSH:

This instruction adds the data C5H to the
[A] = 45H

content of accumulator i.e. 45H.

01000101
+C5H

n

11000101

00001010=0AH
After execution [A] = 000010} 0
= 0AH
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(iii) ORI5BH:

This instruction logically ORed the data 5BH with the content of accumulator i.e. 45H.
[A] = 45H 01000101

OR 5BH 01011011

01011111 =5FH
After execution, [A]=01011111=5FH

Q.20 Accumulator of 8085 contains data 56 H. What will be the contents after the
execution of following instruction independently.
(i) CMA (ii) ANI ACH (iii) INR A
Ans.: [A]=56H=01010110
(i) CMA: _
This instruction complements the contents of accumulator and result is placed
in accumulator itself.
[A]=56H =01010110
After execution : CMA
[A]=10101001
. [A]

A9H
A9H

(i) ANIACH:

This instruction is logically ANDed ACH with the contents of accumulator.

Before execution :

[A]=56H =01010110
Data=ACH =10101100
[A]=56H =01010110
ANDACH =10101100
00000100 =04H
After execution : [A] =04 H

(iii) INR A : This instruction increments the contents of accumulator by one and result
stored in the accumulator itself.

Before execution

[A] =5 H=01010110
[A]=56H = 01010110
+0lH = 00000001

01010111=57H
. After execution : [A] =57 H
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Q.21 If ACC contains data BCH, register C contains ADH. What w.ill be. the content
accumulator after execution of each of the following instructions depEndengly?
(i) SUB C (ii) CMA (iii) XRAC

Ans. : Accumulator=BCH=10111100

()  SUB C: Subtract contents of register C from accumulator.
Before execution :
[A]=BCH=10111100
[C1=ADH=10101101

Instruction : SUB C

[A]=BCH =10111100

[C]=ADH = 10101101

2's complement of [C] = 01610011
[A] =10111100

+2's complementof [C] = 01010011

00001111

complement carry |
000001111
Result [A] =00001111=0FH
(ii) CMA : Complement the accumulator.

Before execution :

[A] = BCH=10111100
Instruction : CMA
After execution :
[A] =01000011=43H
Result=[A] = 43H

(iii) XRA C: Logically Ex-ORed contents of C with contents of accumulator..
Before execution : [A] = BCH

Instruction XRA C
[A]=BCH =10111100
XOR [C]=ADH =10101101
00010001
= ]11.H
"~ After execution: [A] = 11H
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Q-22  The accumulator of 8085 processor contains data B8H and register B contains 44 H
What will be the content of accumulator after execution of each of the tollowling

instruction independently ? (NMareh 2013)

(i) ORI FOH (i) ANAB (ii)  XRIOFH
Ans. :
Accumulator A = B8 H =1011 1000
()  ORIFOH — logically OR ed FO H with [A]
B8H = 10111000
ORIFOH = 11110000
11111000=F8H
After execution [A] = F8 H
(i) ANA B-Logically AND (Reg B) with [A]
B8H = 10111000
ANDB-44H = 01000100
00 00 0000 = 00 H
After execution [A] =00 H
(iii) XRIOF H - Logically Ex-ored OF H with [A]
B8H = 10111000
XRIOFH = 00001111
10110111=B7H

After execution [A] = B7H

Q.23 If Accumulator Contains the Data 23H and B Register Contains 35H. What will be
the contents of Accumulator. After execution of each of the following instruction

independently :
(i) XRA (i) ANIFOH (iii) CPIOAH
Ans. :
A = 23H=00100011
_ B = 35H=00110101
(i)  XRA B - Ex.ored reg. B with contents of A.
23 H = 00100011
XOR with35H = 0011 0101
= 0001 0110
1 6
A = 16H
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(i) ANIFOH - Logically AND FOH with contents of A.
FO 1111 0000

AND 23 = 00100011
et
0010 0000

I

2 0
= 20H

(iiiy CPIOAH - Compare OAH with A reg.
A = 23 H « Before execution

While compairing Accumulator remains
Unchanged hence A = 23 H

Q.24 Accumulator contents are BSH and Register B contents are C9H. What are the
ter after execution of instructions ANA B,

contents of Accumulator and Flag regis
SUB B independently.

(A) =B8H = 10111000
(B)=C9H = 11001001
1) ANAB: Logically AND with Accumulator
1011 1000
1100 1001
1000:1000
A = 88H
Flags—>S=1,Z=0,AC=0,P=1,CY=O
(2) SUB B: Subtract B Reg. from Accumulator

B = 1100 1001
1’s complement of B = 0011 0110
+1 + 1

2’s complementof B 0011 0111
Add A with 2's complement of B
0011 0111
+ 1011 1000

[0] 11101111

Complement carry l

[1] n1onmn

Result - A = EFH
Flags +5=1,Z=0,AC=0,P=0,CY =1
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Q.25 For the following instructions, write the addressing mode, instruction group and
the length of‘the instruction (in terms of bytes).

(i) LHLD ABCDH  (ii) LDAX B

(iii) LXIH, BABAH (iv) SPHL
Ans. : (i) LHLD ABCDH : Please refer Appendix I (9).
(ii) LDAXB : Please refer Appendix I (11).
(iti) LXTH, BABAH : Please refer Appendix I (6).
(iv) SPHL : Please refer Appendix V (6).

Q.26  The following instructions are intended to clear ten (10) memory locations starting
from the memory address 0009H. Explain why a large memory block will be erased
or cleared and the program will stay in an infinite loop.
LXI H, 0009H
Loop MVI M, 00H
DCXH
JNZ Loop
HLT

Ans. :

(1) Ingiven loop, large memory block will be erased or cleared and the program will stay in
an infinite loop.

(2)  In the given loop, the sequence is repeated by the instruction JNZ (Jump on No zero)
until the count becomes zero. However, the instruction DCX does not set the zero flag.
Therefore, the instruction JNZ would be unable to recognize when the count has
reached zero and the program would remain in a continuous loop.

Q.27 Explain following instructions of 8085 microprocessor.
(i) ORI data (ii) STAXrp (iii) LHLD addr
Ans.: Refer Appendix :

Q.28 What are different addressing modes ? Which type of addressing mode is used for
following instructions ?
(i) XCHG (ii) XRI (iii) SUB M (iv) CMC

Ans.: Refer Q.1 and appendix.

i March 2002)

Q.29 Identify the addressing modes of the following instructioz-r_s" and justify your

answer. (i) LDA 2000 H (ii) LDAXB (iii) STC (iv) ADC D

Anms.: Refer appendix - to find .nidrvas_mg _mml_g and refer_Q 2to justify answer.

Q. 30 Describe following instructions of 8085 microprocessor.
i) XCHG (i) RAR tiii) ADCR

Ans.: Please reter appendix
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Q.31 Explain the following instructions of 8085 microprocessor with suitable exam le,
(i) RLC (i) DAA %
Ans.: Refer appendix. o IS
Q.32 Explain the following instructions. _ m
(i) PCHL (i) PUSHPSW (i) OUT (iv) NOP

Ans.: Refer appendix.

[l -1 . —_ﬁ
Q.33  Explain the addressing modes of following instructions : %
(i) LDA (ii) STAX (iii) CMA
Ans.: Refer appendix.
i) Group I (7) ii) Group I (12) iii) Group III (17)

Q.34 Accumulator contains 45H [(A) = 451, Register E contains data 3BH [(E) =3B] wr; -
the contents of Accumulator after execution of following instructions
independently : i) SUBE ii) XRAE jii) RRC iv) MOV EA m
Ang: 2) [A] = 45H=01000101
[E] = 3BH=00111011

i) SUBE: Subtract contents of register E from accumulator.
[A] = 45H=01000101
[E] = 3BH=00111011

2's complement of [E]
= 1’s complement of [E] + 1
=11000100+1
=11000101
[A] = 01000101
2'scomplementof [E] = 11000101

=[] ooo001010
complement carry [0 00001010
. Result[A] = 00001010

= 0AH
ii)  XRA E: Logically Ex-ORed contents of E with contents of accumulator.
[A] =45H =01000101
XOR [E] = 3BH = 00111011
01111110 = 7EH
Result: [A] = 7EH
ui)  RRC: Rotate accumulator right by one bit

Before execution :
[A] =45H=01000101
After execution :
[A] =10100010
= A2H
[A] = A2H
iv) Mov E, A : Copy accumulator contents to register E.
Before execution :

[A] =45H=01000101
[E] =3BH=00111011
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After execution :

[A] =45H=01000101
[E] =45H=01000101
[A] = 45H

Q.35 The accumulator contains 05H and register B contains 08H.What will be the effect of

‘SUB B’ instruction on flags ? Explain it with diagram. .

Ans=: ACC =05 H = 0000 0101
B =08 H = 0000 1000
After execution of SUB B
Accumulator contains 2’s compliment of magnitude of result
ie. ACC =1111 1101 = FDH
Mentioning the status of carry flag

(March 2010)

Q.36 Differentiate DAD and ADD Instruction of 8085 Micro-Processor

Ans.:

DAD

ADD

1. | In this instruction contents of register
pair rp are added to the contents of
HL pair & result is placed in register
Hand L.

In this instruction register r or content of
memory location whose address is stored in
H-L pair

accumulator
accumulator.

is added with content of
and result is placed in

Only carry flags in affected.

All flags are affected.

Register pairs BC, DE are used.

Only register A, B, C, D, H, E, L are used. [

Used for 16 bit addition

Used for 8 bit addition

o | 2
Gw| @™

Q.
Ans. ;

Differentiate between PUSH and POP.

(Oct. 2013)

PUSH

The contents of the higher order register
of register pair rp are moved to memory
location whose address is one less than
the content of stack pointer.

POP {
The contents of the memory IocationT’
whose address is specified by the stack |
pointer are moved to low order register

of register pair rp.

The contents of the low order register of
register pair rp are moved to the
memory location whose address is two
less than the content of stack pointer.

The contents of the memory location,
whose address is one more than the
content of stack pointer are moved to
high order register of register pair rp. I

In this instruction,
decremented by two.

stack pointer is

| Let [SP] = D015, [B] =

1D013]

25 H and
[C]=55H

After execution of PUSH B
[D014] =25 H

= 55H and [SP] = D013 H

5P}

In this instruction,
incremented by two.

stack pointer is

Let [SP] = 2001 H j
[2001] = 10 H, [2002] =20 H ;
After execution of POP H r
[H] = 20H, [L] = 10H |

o ]
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What will be its contents after exe ..
”

Q.38 The accumulator of 8085 contains data B7h.
of the following instructions independently ?
@) ORISSH G CMA (i) ANIESH March 201}

Ans. :
Accumulator B7H

10110111

I

L}

1) ORI58H
Logically ORed 58H with [A]
Betore Execution [A]=Bﬂi=10110111
B7H = 10110111
OR 55H=01011000
11111111=FFH

After execution [A] = FFH
i) CMA - Complement the contents of accumulator

Eefmexecut:m{A]:B?H=lOlIOlll

instruction CMA

After execution [A] = 01001000 =48 H
ANIE3H - Logically ANDed E3H with [A]
B7H=10110111

(111)
Before execution [A] =
Instruction - ANIE3H

B’H = 10110111
OR E3H =111000 11
10100011 = A3H

after execution [A] = A3H

The accumulator contain 3CH, what will be the effect on its content if follow:™
instructions are executed independently ?

) ANIOSH i) RRC (1) MOV B A

Q.3

Ans A =3 H=11]11AW
i 15 ) .",,.‘ - E i
) ANT O3 H - Logically And 05 H with Accumulator

=¥ s ERLLLEU
A = OO111EHK ¥ M
A (NERILIRN] Mot
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o

(ii) RRC - Rotate Accumulator Right
A =3CH =00111100
After Execution of RRC A will contain 00011110 = 1E H
(iii) MOV B, A - Move contents of A reg in B register
Accumulator contents remain unchanged i.e. B & A will be 3C H

Q.40 The accumulator in 8085 Micro-processor contains the data 78H and register D
contains data 33H. What will be the content of accumulator after execution of each
of the following instructions independently.
(i) SUB D (i) ANDD - (iii) CMA

Accumulator = A =78 H= 0111 1111
D =33H =0011 0011 .
(i) SUB D (Subtract D from Accumulator)
is complement of D = 1100 1100
+ 1 + 1

2’s Complement of D =1100 1101
A =
=0111 11 11
111 11 11

=[1] 010011 00

Complement carry @ 0100 1100

Result=A =4CH
(i) AND D: Logically and with accumulator

A=78H = 0111 1111
AND = 0011 0011
0011 0011
A = 33H

(iii) CMA : Complement Accumulator
A=78H = 0111 1111

After CMA, A = 1000 0000

A = B80H

Q.41 The accumulator in 8085 microprocessor contains data 71H register E contains data
39H. What will be the contents of accumulator in Hexadecimal after execution of the

following instructions independently ?
(i) ADDE (ii) ORAE (ii) RRC
Ans.: (i) AAH, (ii)79H, (iii) B8H
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Q.42 Accumulator contains data A4H and Register E contains data 69H write the COntenyg
of Accumulator in hex digits after execution of each of the following instructiqp
independently :

Ans.:

(i) ANAE = 20H (i) CMPE = A4H (i) ORA = EDH

Q.43 The registers A and C of 8085 contains the data E2H and 47H. What will be g,
contents of Accumulator in Hex digits after execution of each of the followip

instructions independently ?
(i) SUBC (ii) XRAC (iii) ADD C

Ans.:

i) SUBC = 9BH

(i) XRAC = ASH

(i) ADDC=29H Cy-=1

Q.4 Accumulator contain data 45H and register B contain data 82H. What will be the
result in Accumulator after execution of each instruction independently.

(i) XRAB (i) ADI5S4H (iii) NI57H (July 2018
Ans.:
(i) XRAB Accumulator = 45H
regB = 82H
Acc = 45H = 0100 0101
B = 82H = 1000 0010
1100 0111
B 7
XRAB = B7H
(i) ADI54H "~ Acc = 45H = 0100 0101
54H = 54H = 0101 0100
1001 1001
9 9
ADI54H = 99H
(iii) ANI57H Acc = 45H = 0100 0101
57H = 57H = 0101 0111
0100 0101
4 5
ANI57H = 45H
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Q.45 " Write the appropriate instructions for the following task :
(i) Load accumulator from B register.
(i) Complement the accumulator

(iii) Add 01H with the accumulator _
(iv) Store the content of accumulator at the memory location addressed by th
register pair.]

e BC

(v) Clear the accumulator.

Ans. :
@) Load accumulator from B register - LDAXB / MOV A, B
(i) Complement the accumulator - CMA
(iii) Add 01H with the accumulator - ADIOIH
(iv) Store the content of accumulatorat - STAX B
the memory location addressed by
the BC register pair.]
(v) Clear the accumulator. = XRA A /SUBA /MVIA, 00
Q.46 Give any two instructions of following addressing modes :
(i) Immediate (ii) Register Indirect (iii) Register
Ans.: '
(i) Immediate — ADIOSH/MVIB, 04H
(i) Register Indirect — ADDM/MOVM,D
(i) Register - MOV A,B/ADDC

Q.47 The accumulator contains AA H and register C contains 55 H. What will be the
contents of accumulator if following instructions are executed independently ?
(i) CMPC (ii) ANAC
(iii) ORA C (iv) SUBC (March 2019)
Ans. :

(i) CMP C It's CMP means subtraction of A-C. But after subtraction Accumulator content
remains unchanged. Means after CMPC.

A = AAH
(i) ANAC
A = AAH = 1010 1010
C =5H = 010 0101
logical AND operation = 0000 0000

o ANAC = 00H Accumulator Content
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(iii) ORAC

A = AAH = 1010 1010
C £5H = 0101 0101__
logical OR operation = 1111 1111
~ ORAC = FFH Accumulator Content
(iv) SUBC
A = AAH = 1010 1010
C = 5H = 0101 0101
1010 1010 1’s complement
+ 1 Add1
1010 1011 2's complement
1010 1010 1’s no.
Substraction 0 0101 0101 ~ SUBC = 55H

Q.48 Select the correct alternative and rewrite the following.
... instruction belongs to data transfer group of instruction set of 8085.

1
(i) LHLD (ii) CMA (iii) MP (iv) POP

Ans. : (i) LHLD

2. ... flag s affected by the instruction RRC of 8085.
(i) zero (ii) parity (iii) carry (iv) all

Ans. : (iii) carry

3. Which of the following instruction does not affect any flag ...........
(i) ADD (ii) RAR (iii) STC (iv) PCHL

Ans. : (iv) PCHL

4. Instruction STAX belongs to ............ addressing mode.

(i) Direct (ii) Register  (iii) Register indirect (iv) Immediate
Ans. : (iii) Register indirect
TN T . instruction affects flag register.

(i)MOVB, A (ii)) CMA (iii) MVI A, data (iv) CPI data
Ans. : (iv) CPI data
6.  Instruction PCHL belongs to ............ group

(i) Arithmetic operation

(i1) Logical operation

(iii) Data transfer

(iv) Branching operation

Ans. : (iv) Branching operation

7 LXI H, addris ............ byte instruction. M
(i) 1 (1) 2 (i) 3 (iv) 4

Ans, : (i) 3
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