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TPS :
Computer Science - 11 2-61 Instruction Set and Programm ing
of 80g
5

r Assembly Language Programs

1) A series of numbers are stored in memory from D001 H to D010 H. Write a py,
per among these numbers. Storegr:l?'
€

in assembly language to find largest num
largest number in memory location D01 1H.

Flow chart :
( Start )

Count=10H
Largest - 00 H
M L=D001 H

Largest — [M.L.]

3

4 <

Y

Yes ;
No
M.L.=ML +1| _

Y

count = count - 1

Yes

[DO011] = Largest
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TPS Computer Science - T1 2-62 [nstruction Set and Programming
=
Assembly language program : -
mry Label Mnemonics Comments }
address /__i
C000 LXIH, D001H | ; Set H-L pair to DO01H
l C003 MVI A, 00H ; Largest =00 H
oo MVIC,10H | ;SetCount=10H
e\ Loop CMPM ; Compare with previous no. Is it greater ?
- Coo8 JNC AHEAD | ; No larger is in Acc. Go to AHEAD. ‘
| CO0B MOV AM ; get larger no. in acc '
C00C AHEAD |INXH : Address of next memory
C00D DCRC ; Count = Count - 1
CO0E JNZ Loop ; Repeat if count # 0
Co11 MOVM A ; Store largest no in M. L. D011
| co2 HLT ; Stop
Note : To find smallest number, initially set smallest = FFH.

i.e. change instruction
C003 MVI A, FFH; smallest = FFH

And set smallest = [M.L.] if smallest > [M.L.]
i.e. change instruction _
C008 JC AHEAD; Yes, smallest is in acc.

2) Write an assembly language program to subtract the number stored in memory
location 3601 from the number stored in memory location 3600 H. Store the ﬁiﬁve

result at location 3602 H.
Assembly language program
II Memory | Label Mnemonics | " Comments
| ail?ress j |
oo | LXIH,3600H | ;Set H-L pointer to 3600H ]
- Co03 I| MOV A, M ; Take 1% no. in Acc
| Coo4 | INXH ; Increment H L contents
! C005 || ' SUBM ; Substract 1™ no. trom I no.
- C006 ; | JP escape s escape if result is positive
cooy | MOV AM ; It result is negative then
Ccooa DCXH Substract I no. from 1
o CooB | SUBM | number
CooC escape | STA3602H | ;Store the +ve result at memory location 3o02H
COOF | HLT | ; Stop
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I'PS Computer Scrence - I

2-63

-

Instruction Set and l,m?"'r"““lmng :
Ot 8ok

Flowchart :
N1 - [3600]
N2 - [3601)
Sub = N1 -N2
Sub = N2 - N1
Store Sub
3) Write a_;_mogrnn in assembly language that multiply two 8-bit hex numbers store

in memory locations C005H and C006H. Store the two byte result in consecutiv

memory locations starting from C000H.

Comments

Assembly language program :
Memory | l;bﬂel ' Mnemonics
address |

I)Ll)(l o *.T_I-_XI H , 0000H
D003 LLDA CO05 H
L2006 MOV E, A
D007 LDA CO06 H
[DOUA MVI D, 0OH
OO Loup DAD D
100D IDCR A
DOOE INZ Loop
D011 SHIED Ctio 1
1214 HLT

; Set initial product = 0

| ; Set [Acc] =N1
| Set [E] = N1
|2 Set [Acc] = N2
i Set (D] - 00H
sproduct = product + N1
i N2 =N2-1
s Repeat, 1f Ny # ()
Store product in COO0 and C001

H!up
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7P Computer Science - II 2-64 [nstruction Set and Programming of 8085

s
—

N1 = [C000]
N2 = [C001]
Product = 00

. ¢

_’ Y
& Product = Product +N2

!

N1-N1-1

[C002, C003] = Product

4) A block of data is stored in memory from DO0OOH to DOOF H. Write a program to
shift the data contents of the block in reverse order, starting from memory location

D100H.
Assembly language program :
i Memory | Label Mnemonics Comments
address :
C000 LXI H, DOOF H ; set up HL as a pointer to source
C003 LXID, D100 H ; set up DE as a pointer to destination
C006 MVIB, 10H ; set up B to count 16 bytes
C008 Loop |MOVAM ; get data byte from memory
Co09 STAXD ; Store data byte at destination
CO0A DCXH ; Decrement source pointer
C00B INXD ; Increment destination pointer
CooC DCR B ; Decrement count
Co0D JNZ Loop ; if not zero, go back
CO010 HLT ; Stop
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TPS Computer Science - 1| 2-65 Instruction Set and Programming of 80gs

M1 = DOOF H
M2 = D100 H
count=10H

o ~
* Data [M2] = Data [M1]

!

M1=M1-1

!

M2-M2+1

| 1

count = count - 1

Flowchart :

| 5) A block of data is stored in memory from D001H. The length of block is stored in

DO0OOH. Another block of same length is stored from D101H. Write a program in
assembly language to exchange the contents of these two blocks. m

r Memory | Label Mnemonics Comments |
address I\
| Co0o LXIH,DOOOH | ; i
i ; Set up HL as source memory '.

C003 LXID,DI01H | ;Setup DE as an index for destination 'll
C006 MOV B, M ; Setup B to count = [DO0O] |
Co07 NEXT | INXH ; Pointer to next source location ll'
Coo8 MOV €, M - |
( | ; Get databyte from source memory )
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TPS Computer Science - IT 2-66 Instruction Set and Programming of 8085

L Cpm————

= RN SN
' Memory | Label Mnemonics Comments
C009 LDAXD ; Load databyte from destination in acc.
CO0A MOV M, A ; Store [A] in first block
| CooB MOV A, C ; Copy [C] into [A]
| CooC STAXD ; Store [A] at second block
Co0D INXD ; Pointer to next destination location
| COOE DCR B ; decrement count
COOF JNZ NEXT ; Repeat the loop
C012 HET ; Stop
Flowchart :
Start
Ptr 1 =D001
Pt 2 =D101
count = [D000]
_...—.,_ Y

temp = Data [Ptr 1]
Data [Ptr 1] = Data [Ptr 2]
Data [Ptr 2] = temp

1

Pr1=Pir1+1

!

Ptr2=Ptr2+1

) Y

count = count - 1
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TPS Computer Science - I 2-67 Instruction Set and P rogramming of /s

6) A block of data is stored in memory from D001. The length‘of block is storeq ;
memory location DOOOH. Write a program that searches for first occurence of g,
05 H in given block. Store the address of this occurence in H-L pair. If the numbe,;
not found, then H-L pair should contain FFFF H.

Flow chart :
.

Count - [D000]
M L =D001

Y

Yes
4 [H.L.]=M.L.

M.L.=ML+1

# 4 w

count = count - 1

[H.L] = FFFF !

Assembly language program :
P R ol N, e
| Memory | Label |  Mnemonics Comments
| address | |
ow [ o Dsancpeown

00 ; ; .
| (_ 3 | | MOV C, M | ; Set count = [D000]
[| E(m ] ‘ MVI A, 05H |+ Set [Acc.] =05 H

00¢ Loop |1 '

e deep JOXH  LEsDen)
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1S Computer Science - II

s _________iﬁ___ Instruction Set and Programming of 8085

rﬁ;—mory Label m Comments |
| address

007 CMPM ;15 [M-L] = 052 ]
| Coo8 JZ escape | ; escape, if [M-L] = 05 H f
| C00B DCRC ; count = count - 1 |
| Co0C JNZ Loop ; Tepeat, if count # 0 !
| COOF LXIH, FFFF H ; Set H-L pair to FFFF if number is not found |
LE(E escape HLT ; Stop |

i) Write an ALl.’ that separates the two nibbles of an 8-bit hex number stored in
memory location DOOOH. Store the same in memory locations D001 and D002H. The

program must also multiply the two nibbles and

store the product in memory

location DOO3H.
Assembly language program :
F_Memory Label Mnemonics Comments |
address : i
C000 LXIH,DO0OH | ;Set H-L pointer to DOOOH |
Co003 MOV A, M ; take no. in Acc. i
C004 ANIOF H ; separate the first nibble |
C006 MOV B, A i
Co07 MOV A,M ; Again take no. in Acc. :
C008 ANI FOH ; separate 2nd nibble i
CO00A RRC ; with four rotate !
CO0OB RRC ; instructions make !
CooC RRC ; 4 MSB bits to 4 LSBS
Co0D RRC |
| COOE MOV C, A ; store in register C ‘I
J COOF INX H ; store first nibble in DOO1H ||
. C010 MOV M, B
i Co11 INX H ; store second nibble in DO02H I
. C012 MOV M, C
. Co13 SUB A ; initial product = 0
| Co14 | Loop ADD B ; product = product + Nib 1
; Co15 DCRC ;Nib2 = Nib2 - 1
‘ C016 JNZ Loop | ; repeat if Nib2 # 0
- Co19 INX H | store product in D003 H I'
| ColA MOV M, A | :
- Co1B | HLT Stop |
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TPS Computer Science - Il

2-69 Instruction Set and ngl'amming of &
&

Flowchart :

Product = 00 H
Acc. = [D000]

!

Nib 1 = 1st nibble
Nib 2 = 2nd nibble

!

[DO001] = Nib 1
[D002] = Nib 2

_Y

_’_

|

Product = Product + Nib 1

Y

Nib2=Nib2-1

Yes

[D003] = Product

8) A block of data.is stored in memory starting from memory location
length of block is stored at memory location DO0OH. Write a program 1
language to sort the content of block in ascending order.

poo1H. Th
in assembl
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TP Computer Science - 11 2-74 Instruction Set and Programming of 8085

Memory Label Mnemonics T ..n_un::._m_:u . N
address
C0o09 JNC AHEAD | ;Is carry ? No, M«Mﬁ.ﬁuﬂmmkpmv
CooB INR B ; Yes, add carry to MSBs of sum
_“ Co0C AHEAD DCR C ; Decrement count
C00D INZ LOOP ; Is count = 0 ? No, jump to loop
C010 STA 2500H ; Store LSBs of the sum to 2500 H
C013 MOV A, B ; Get MSBs of sum in accumulator
C014 STA 2501 H ; Store MSBs
E HLT ; Stop

11) Write an assembly language program to add two 8 bit BCD numbers stored at
memory locations 5000H and 5001H. Store the result at memory location 5002 H
onwards starting with least significant bit. (Mar. 02, Oct. 13)

Ans. :

Memory | Label Mnemonics Comments

| address _

_ C000 LXIH, 5000 H | ;Initialize H-L pair with address of first ,n:u.&mn
C003 MVIC, 00H ; Initialize register C to store MSB.
€005 MOV A, M ; Get first number in accumulator.

[ C006 INXH ; Address of next number in H-L pair

| coo7 ADDM ; Add two numbers

_ﬂ Coo8 DAA ; Decimal adjust accumulator.
C009 JNCL1 ; Jump if no carry to label L1 |
CooC INRC ; If carry, increment MSB in register C. _
CooD | L1 STA 5002H ; Store the LSB of SUM in location 5002H |

| C010 MOV A, C ; Get MSB in accumulator 7
con _ STA 5003H ; Store the MSB of SUM in location 5003H |

| €014 \_ . HLT ; Stop the processing

12) Write an assembly language program to count number of even data bytes occurring
in a block stored from memory location 3001H and onwards. The length of block is
stored in location 3000H. Store the result in location 3100H. (Nar. 02

https://tpspoint.com/
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TPS Computer Saence - [I 2-75 Instruction Set and Programmin, ..

Assembly language program :
Memory  Label Mnemonics Comments ==
address N T
Co00 IXIH, 3000H | ;Initialize HL pointer to 3000H T
C0o03 MVI B, 00H : Initialize register B to store count
€005 MOV C, M . Get length of block in C
Coo6 Loop INXH ; Increment H-L pair by 1
Coo7 MOV A M . Get number in accumulator
Co0s RRC ; Check even number
Co09 JC AHEAD ; Jump on carry i.e. if no. is odd
CooC INRB ; No carry - increment count
CooD AHEAD DCRC : Decrement Cby 1
CO0E JNZ Loop .‘MFEOQZO-?H_U to Loop
Co11 MOV A,B | :Store count in accumulator
Co012 STA 3100H ; Store result in 3100 H
C015 HLT . ; Stop
Flowchart :
Pir = [300C]
ML =301 H
count =001 H
Yes
¥ 3 % nuc:_unc::_laa
N 4
I % 9
p LML e e Yes
— . No [3100] = count




PS5 Computer Science - II 2-76 Instruction Set and Programming of 8085

13) A hex number mm. stored at location 3000 H. Write an assembly language program to
interchange its digits. The new number is to be stored at 3001. Add original number
with new number and store the result at location 3010 H.
Algorithm :
Stepl : Set:[Acc]= Hwooﬁ
Step2 : RepeatForl=1To4
Rotate [Acc.] one bit right.
Step3 :  Set:[3001] := New no.
Step4 : Sum = New no. + original no.
Step5 : Set:[3002] = Sum
Step6 : Exit
Assembly language program :
Memory | Label Mnemonics Comments
address
Cooo LXI, 3000 H ; Set H-L pointer to 3000H
| C003 MOV A, M ; take no. in accumulator _
| Coo4 RRC ; with 4 RRC instructions |
| C005 | RRC | | s Interchange the digits of the no ﬂ
C006 m | RRC _
Coo07 _ | RRC [
| CO08 7 INX H Increment HL reg pair by 1
._ Coo9 _ 7 MOVM, A ; store the exchanged no. in 3001 H
m CooA | | DCXH ; Decrement HL reg pair by 1
| CooB | ' ADDM ; Add new no. & original no.
cooC | STA 3010H ; Store result in 3010H
| COOF | HLT ; Stop
14)

A 4-byte hex number, beginning with lower order byte is stored from memory
location DOOOH. Write an ALP that checks whether the given number is palindrome

or not. If the number is palindrome, then register B contains 00H. Else, it contains
FFH.
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TPS Computer Science - Il 2-77 Instruction Set and Programming of 80g;
Flowchart :
START
[ [Reg. BI=FFH,
M1 = DOOOH,
M2 = DO03H,

=1

& count =02 H

mxnrm:mo:nogo
nibbles of Data [M1

Data _.7‘._: =

—nccs_ = counl - H_

https://tpspoint.com/

No

_xmm.mw 00 HJ | _rzmr B| = mmﬂ

Assembly language program :

Memory
address |

Co00
C003
Co06

LXI D, D003H
MVIC, 02H

; Set H-L pair to DO00OH
; Set D-E pair to DO03H
; Set count = 02H

Comments

—_— —
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175 Computer Science - I 2-78 Instruction Set and Programming of 8085
Memory | Label Mnemonics Cotnnenits S
address -
Loop | MO . - — g
C008 p VA M ; take [[H-L]] in accumulator _ S
C009 RRC ; with 4 RRC 2
Co1A RRC ; exchange the '3
C00B RRC ; two nibbles of 2
CooC RRC ; no. in accumulator m.
C00D XCHG ; Exchange [H-L] & [D-E] A
COOE CMP M ;is [Acc.] = [[H-L]] 2 B
COOF JNZ Escape ; escape if [Acc.] #{[H-L]] | =
C012 XCHG ; Reexchange [HL] & [DE] pairs m
Co13 INX H ;[H-L]=[H-L]+1 _
C014 DCXD ; [D-E]=[D-E] -1 _
C015 DCRC ; count = count - 1 _
Co16 JNZ Loop ; Repeatif count # 0
C019 MVI B, 00H ; Set [Reg. B] =00
C01B JMP STP if No. is palindrome.
CO1E Escape | MVI B, FFH ; Number is not palindrome
C020 STP HLT ; stop
15)  Write an assembly language program to count the number of times the data ADH is
found in a block of memory locations starting from 3000H. Length of block is stored
in location 2FFFH. Store the result in location 2000H. (March 21602)
Assembly language program :
Memory | Label Mnemeonics Comments
address
Co00 MVIB 00H ;Set Count =00 H
Co02 LXIH,2FFFH | ; Set H-L pointer to 2FFF H
Coos MOV C,M ; Get count in register C
Coo6 Loop | INXH ;[H-L]=[H-L] +1
Coo7 MOV A, M ; Check whether
€008 CPI ADH ; [[H-L]] = ADH or not.
| Co0A JNZ NEXT ; 1f zero ? No-jump to NEXT
| CooD INR B ; count = count + 1
CO0E NEXT | DCRC ; Decrement count
| COOF JNZ Loop ; Repeat loop if count # 0
_,_ C012 MOV A, B ; Yes, store count in A
| Co10 STA 2000 ; Store count in 2000 H
€06 | HLT | iStop
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Instruction Set and Programming of g,

TPS Computer Saence - 11 2-91

39) Write a program in assembly language to find the smallest number from a serjy) of

...:372.?!_..omm_msm»rm:"onﬁnw:ﬂooomn:n:..mmnmou mg_mgmm:mmncﬁn8~:
Store the result in memory location C050 H. 5

Ans. :
. -rm-ml_- | ?.a:maosmnu+.0|ﬂnmmrm. 1 ﬂ@mmﬁr| ]
STARTLNIH.COXOH  : Set HL pointer to CO00H 1
MOV C M : Get count in C
MVIA FFH - Set smallest = FFH
LOOP INXH - Point to number in series
CMPM ; Compare with previous number [s it
smaller ?
IC AHEAD . No, smaller is in accumulator. Goto
| AHEAD
MOV A M | ; Yes, get smaller no. in accumulator
AHEAD DCRC ; Decrement count
INZ LOOP ; Repeat if count _ 0 )
STA COS0H | ; Store the result
HLT _ ; Stop processing :
40) Write an wm._amn:—u_.a. language program to separate two nibbles of an 8-bit number
stored in memory location 1500H. Add these two nibbles and store the sum in
memory at BABAH location. {October. 2005
Ans. :
Label Mnemonics+ Oﬂm_,.n:m non-r..nnnw , -
START LDA 1500H .. : Load operand in Accumulator -
MOV B A ; Get the number in B register
KR( ; With four rotate
RR( s instructions make
KR( 4 M5Bs bits to
KKC 4 15Bs and vice-versa.
AN1OFH Mask oft 4 MSB's
MOV CA Move contents of accumulator into C reguster
MOV A B Move contents of B register into accumulator
ANT OFH Mask ott 4 MSB s
NEIRX Add contents of register C to accumulator
STA BABAH Store result at BABAH

1 ey Y Y ,
HI L A..+ PPramEramnt ¢y ution



TPS Computer Science - 11 2-92 Instruction Set and Programming of 8085

41 ~ Write an assembly language program to convert the given 8-bit number stored in
memory location ABCDH into ASCII format and store the ASCII value at location

ABCEH and ABCFH. (October. 2005)
| Label Mnemonics+ Operand Comments
START | LXI H, ABCDH ; Address of given no. in HL
LXID, ABCEH ; Destination address
MOV A, M | ; Move given number in accumulator
RRC w ; With four rotate
RRC _ instruction make
RRC 4 LSBs to 4 MSBs
RRC .| and vice-versa
CALL CON ; Call conversion subroutine
“ STAXD ; Store ASCII value of 4 MSB’s
| INXD ; Increment DE pointer
MOV A, M E Get original number into accumulator
CALL CON ; Call conversion subroutine
STAXD ; Store ASCII value of 4 LSBs
HLT ; Stop program execution
CON | ANIOFH ; Mask off 4 MSBS
| | CPI 0AH ; Compare accumulator with OA
JCNEXT ; If carry ? Yes, Jump to NEXT
| ADI07 H ; Add 07H to ACC _
NEXT | ADI30H ; Add 30 H to accumulator if digit from 0 to 9
L |®EC 00 iRews 0000000 |
42)

Write an assembly language program to check the validity of each number of the
given series. The series is stored in memory location starting from ABCDH to
ABDDH. A number is said to be valid if 4 LSB’s are greater than 4 MSB's. If the
number is valid, then store 11H on that location. Otherwise store 00H on the same

location [Qctober. 2005

https://tpspoint.com/
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TPS Computer Science - II

2-93

Ans. :

Label Mnemonics+ Operand

_ . n..“:.ﬂ__n_.:m

TSTART A MVIB, 11H

| LXI H, ABCDH
MOV A, M
RRC

| RRC

' RRC

| RRC

| ANI OFH
MOV D, A

| MOV A, M

| ANIOFH

| cMPD

| JC NEXT

| MVIM, 11H
| J]MP AHEAD

NEXT | MVIM, 00H

?EH}U_EXE

BACK

; Store count in register B

; Set starting address of series in HL
: Get num in accumulator

; With four rotate

instruction make

4 LSB’s to 4 MSB's

and vice-versa

: Mask off 4 MSB’s

:Move ACC to D

; Mask off 4 MSB’s
; Compare 4 LSB’s with 4 MSB's

; Jump to AHEAD

; Mark this location as invalid
; Increment HL pointer

: Decrement counter

: Move oum:;& number into accumulator

; If carry ? Invalid number Jump to NEXT
: Otherwise mark this location as valid

Instruction Set and Programming of Hiye
— - - - = ]

| DCRB
| JNZ BACK . Jump if no zero to BACK
_ HLT ; Stop program execution B |
43) Write an assembly language program to perform the addition of 06H data to
accumulator if auxiliary carry flag is set. Store this sum in memory at BABAH.
E £
| Label | Mnemonics+ Operand Comments
START _ LXISP, BBBFH < rdﬂml_ﬁm stack pointer
. PUSH PSW . Store contents of ACC and Flag register into stack
._ POPH ; Retrieve the current contents of ACC and
_ Flag and store in H and L
h MOV A, L ; Move content of L (flag register) to accumulator
_._ ANI10H ; AND immediate ACC to 10 H
| JZ AHEAD ; if zero 7 Jump to AHEAD
| ADI06 H ; AC flag set so add 06 to ACC.
AHEAD STA BABAH ; Store the result
| HLT ; Stop program execution

| EE— B



45)
unsigned series stored in memory location from ABBAH to ABCDH. Store the
largest element at ABCEH and its address in HL register pair.
Ans. :
Label | Mnemonics+ Operand Comments
FIND | LXISP, 2000 H ; Initialize stack ]
LXIH, ABBAH : Load HL pair with ABBA H
MVI A, 00H ; Clear ACC
_ | MVIC, 14H ; Store count in register C
7 AGAIN | CMP M ; Compare ACC with memory
JNC NEXT ; Is No carry ? Jump to NEXT
7 MOV A, M ; Otherwise take larger number from memory to ACC |
PUSH H ; Store the address of larger number in stack ‘
NEXT | INXH ; Increment memory pointer
DCRC ; Decrement counter
INZ AGAIN | ; Jump if no zero to AGAIN
STA ABCEH ; Store larger number in memory
ror H ; Retrieve and hold address of larger number in HL
RET ; Return

TPS Computer Scien

) A set of
assembly language program to add two bytes at a time and sto

memory location, low order sum replacing the first byte and

ce-1II

2-94 Instruction Set and Programming of 8085

e

eight data bytes are stored in memory starting from ABCDH. Write an
re the sum in the same

carry replacing second

byte. If any pair does not generate a carry, the memory location of second wmﬂm should

be cleared.
A —

[ Label Mnemonics+ Operand

.iw.u_.ﬂrm.nlu.,l. MVIC, 04H ; Store count in register C

_ LXIH, ABCDH

| LOOP |MOVA/M ; Move contents of memory to ACC

_ INXH ; Increment memory pointer
ADDM ; Add second byte with first byte
DCXH ; Decrement memory pointer
MOV M, A ; Replace the first byte by SUM

_ INXH ; Increment memory pointer

| JC NEXT ; Jump if carry to NEXT

7 MVIM, 00H
JMP AHEAD ; Jump on AHEAD

NEXT | MVIM, 01H

| AHEAD | INXH ; Increment memory pointer

| DCRC ; Decrement counter
JNZ LOOP ; Jump if not zero to LOOP

7 [ HLT : ; Stop ﬁ_.omq_muﬁ execution

; Load HL pair with memory address ABCDH

. Ocﬂ.ﬁ:m._.;m|

-

. Otherwise clear memory holding second byte _

 Store the carry at memory holding second byte

Write a subroutine labelled ‘FIND’ to search the largest element from a give

https://tpspoint.com/
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TPS Computer Science - 11

2-95 Instruction Set and Programmip,
Sidl

add all even numbers stored in 3 me

46) Write an assembly language program to
Eon_m of 10 locations starting from 2000H, store the two byte sum at Sa“”oq
location starting from 3000H. g

Ans.:

| Label Mnemonics+ Operand ||I||.|||.|||1|m.@|5.m=|~m| o
START | MVI C, 0AH . Initialize counter Jf.#
LXI H, 2000H ; Initialize pointer
MVIE, 00H ;Sumlow =0
MOV D, E ; Sumhigh =0 _
BACK | MOV A M : Get the number in accumulator
ANIO01L H : Mask bit 1 to bit 7
JNZ SKIP ; Don’t add if number if ODD
MOV A E . Get the lower byte of SUM
ADDM : SUM = SUM + data
MOVE, A ; Store result in E register
JNC SKIP ; If no carry ? Go to SKIP
INRD ; Add carry to MSB of SUM
SKIP | INXH ; Increment pointer
DCRC ; Decrement counter
‘ JNZ BACK ; Check if counter # 0 repeat
MOV A, E ; Get LSBs in ACC
7 STA 3000 H ; Store lower byte _
_ MOV A,D ; Get MSBs in ACC. |
_ STA 3001 H ; Store higher byte
»’ HLT ; Terminate program execution -

47) Write a program to set the sign and zero flag bits of the fla

g register to ‘1’ and rese

to ‘0’ the remaining flag bits. The content of accumulator should be AAH. Also th:
content of BC, DE and HL register pair should be same as that of PSW. %
Ans.:
Ty . e
Label |_|§mEoEnm+ Operand Comments e
START | LXI SP, 2000 H ; Set stack pointer
PUSH PSW ; Save flags on stack
POPH ; Retrieves flags in L register
MVI A, AAH ; Get contents in ACC
ANI80H ; Set sign and zero flag and reset remaining flag bits:
MOVL, A ; Transfer ACC to L register —




amcalllllllulnimq sl e o 296 Instruction Set and Programming of §;m.
,TE...”_-.W ___Mnemonics+ Operand Comments )
R _1\. Save flags on stack ]
FOP raw | ; Retrieves flag in flag resister
MOV B, H _ ; Transfer PSW contents
MOVC,L into B and D register pair
| MOV D, H
* MOVE,L
{F.'u e | Stop processing
48)  Write an assembly language program to fill up the memory block of 20 memory
locations starting from 2000H, with data bytes 00H and FFH at every alternate
memory locations. E
Ans. :
@u_ Mnemonics+ Operand | Comments
| START | MVIC,13H ; Initialize counter
| MVID, 00H ; Move 00 to D register
“ | MVIE, FFH ; Move FF to E register
_ LXI H, 2000H ; Initialize pointer
_ urP | MOVM,D ; Fill 00 in memory location
DCRC ; Decrement count
INX H ; Increment pointer
m MOV M, E ; Fill FF to next memory location
_ INX H | ; Increment pointer
_ DCRC ; Decrement count
_ JNZ UP ; Check if counter # 0 repeat
_ HLT ; Stop processing
o OR
_Label _ Mnemonics+ Operand Comments
START | MVIC, 13 H ; Initialize counter
_ LXI H, 2000H | ; Initialize pointer
. UP | MOVA,L ; Get contents of register L in ACC
_ ANIO1 H ; mask bit 1 to bit 7
_ INZODD ; Jump if odd memory location num.
m MVIM, 00 H ; Fill 00 H in memory
_ JMP LOOP ; Goto Loop
. ODD | MVIM, FF ; Fill FFH in memory.
 LOOP | INXH [ ; Increment pointer
_ DCRC _ ; Decrement counter
_ JNZ up ; Check if counter # 0 repeat
@ HLT | 5 Stop processing

https://tpspoint.com/
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Instruction Set and Programm;

TPS Computer Science - 11 2-97
Z = '8 of 8ogs

ry with starting address 2000H. Writ
ot. If it is palindrome, then stoy, cmn

L(March. 20,

49) A three byte number is stored in a memo
program to check whether it is palindrome orn
in register B else store FFH.

Ans. : =
Label Mnemonics+ Operand Commenty: ||||[-
START | LXIH, 2000 H . Initialize pointer o

LX1 D, 2002H : Initialize DE pair
MOV A, M ; Get first byte of number
_ RRC
RRC ; With 4 rotate
RRC instruction exchange
_ _ RRC the two nibbles of number
__ _ XCHG . Exchange contents of HL and DE
_ CMP M : Check if first and last byte of number is same or not
__ JNZ ESCAPE : If not same, go to ESCAPE
__ | XCHG : Reexchange contents of HL and DE
| INXH ; Point to next byte
MOV A, M : Get middle byte of number in ACC
m ANI OF ; Mask off 4 MSBs
MOVC, A : Store into C register
| MOV A M ; Get original number
| RRC
| RRC ; With 4 rotate instruction exchange
RRC two nibbles of number
__ [ RRC
ANI OF | ; Mask off 4 MSBs
CMPC | ; Check two nibbles of number
| JNZ ESCAPE | ; If not same goto ESCAPE
MVI B, 00H | :Set 00 into B register if number is palindrome.
JMP STEP [ ; Jump unconditionally to STEP.
ESCAPE  MVIB, FFH ; Set FFH into B register if number is not palindro™¢
STEP | _..:.._.. ; Stop processing
50) A BCD number is stored at memory location 2000H. Write an |w|mwmwa_u_w. _.wmm_.:ﬂ
0

program to convert it into hexadecimal number and store it is the next am%a

location.



1ps Computer Science - Il 2-98 Instruction Set and Programming of 8085
Ans. : e T
[ gv&l[ . Z:mﬂ..o!mnu& O_un_.n=ﬁ| ; i Comments o
1m.1._wmm.ﬁ LXIH, 2000 H vr...:.m.mmnm ﬁmgﬁm_.. -
MOV A,M ; Get BCD number __
ANIOFH ; Mask most significant four bits ﬁ
MOV C, A ; Save uppacked BCD1in C |
MOV A, M ; Get BCD again 7
ANI FOH ; Mask least significant four bits _
' RRC ; With 4 rotate instruction 7
RRC convert most |
RRC significant four bits into i
RRC unpacked BCD2 _
_ MOVD, A ;Save BCD2in D __
_ XRA A ; Clear accumulator _
| MVI E, 0AH ; Set E as multiplier of 10 “
| SUM | ADDE ;Add 10 until [D] =0 ,
DCR D ; Reduce BCD2 by one |
_ JNZ SUM ; Is multiplication complete ? If not go back _
and add again |
ADDC ; Add BCD1 _
INXH ; Increment pointer |
MOV M, A ; Store HEX number _
_r | HLT ; Stop processing _
Hint : Converting 2-digit BCD number into its equivalent Hex number following wﬁw are
Hﬂ@Eﬁmm“
(1) Separate an 8-bit packed BCD number into two 4-bit unpacked BCD digits. BCD 1
and BCD 2.

(2) Convert each digit into its binary equivalent according to its position.

(3)  Add both numbers to obtain the Hex equivalent of the BCD number.
Fore.g. Convert ( 72)pcp into Hex equivalent

7210 = 0111 0010sco
Step 1:0111 0010 — 0000 0010 Unpacked BCD 1
- 0000 0111 Unpacked BCD 2
Step 2: Multiply BCD 2 by 10 (7 x 10)
Step3:  Add BCD 1 to answer in step 2

https://tpspoint.com/
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TPS Computer Science - I1 2:99 Instruction Set and Frogramming .
— ] — "

51) Write an assembly language program to add all odd numbers stored in Mem,,
block of 10 locations starting from 2000 H. Store the two byte sum at p,. %

m:._a,v.
locations starting from 3000H. gf

Ans. : | |-
| Label | Mnemonics+ Ova‘ Comments ™
| START | LXI D, 0000H ; Initialize sum -]
/ MVIC, 0AH . Initialize counter

LXI H, 2000H ; Initialize _uo:..nm_..
| NEXT _ MOV A, M - Get the number in accumulator
_ _ RRC : Check LSB .
| _ JNC SKIP : Don’t add if number is even
__ | MOV A E : Get the lower byte of sum
| ADDM . SUM = SUM + data
| _ JNC SKIP1 ..m_._onmaa\.wmoﬂomwh_d
" INRD ; Add carry to MSB of sum
__ SKIP1 | MOVE A : Store result 5 mﬁﬂmmﬁﬁ,
; Increment pointer
| el WMMM : Decrement counter
| INZ NEXT : Check if counter # 0 repeat
| XCHG ; Get sum in HL
{ SHLD 3000H ; Store sum
| HLT ; Terminate program execution

52)  Write an assembly language program to find the sum of first 10 numbers of the
series 20, 21, 22, 2%, ... Store the two byte result at memory locations mﬂmﬂmum from

address 2000 H.
Ans. :
" Label | Mnemonics+ Operand Comments
"START | MVIC, 0AH ; Initialize counter
| | LXI H, 0000H ; Initialize sum
_ LXI D, 0001H ; Initialize first term i.e. 20 =1
| NEXT | DADD ; Add sum term
__ __ XCHG ; Exchange data
_ | DADH ; Calculate next term
__ __ XCHG ; Exchange data
_ DCRC ; Decrement count
__ | JNZ NEXT ; If counter # 0, repeat
_ SHLD 2000H ; Store result
N % S I

53)  Write an assembly language program to find the occurrence of numbers &&wm_._.m by

am:uEnEaQ_u_cnwcmuo_onm:oaumazmsw?cﬁmoooz.m_c_.m.rmnozn_ %
occurrence at the end of block. %



1ps Computer Science - 11 2-100 Instruction Set and Programming of 8085
AN e o = =
" Label Mnemonics+ Operand | Comments -
Label | === 7 I — |
GTART | MVI B, 00H ; Initialize count _
MVIC, 0AH ; Initialize counter
LXI H, 2000H ; Initialize pointer _
NEXT | MOV A,M ; Get number in accumulator _
RRC ; Check LSB _
JC SKIP | ; Don’t count if no. is not divisible by 4 r
RRC ; Check second LSB
JC SKIP ; Don't count if no. is not divisible by 4
INR B ; Increment count if no. is divisible by 4
SKIP | INXH ; Increment pointer
DCRC ; Decrement counter
| INZNEXT ; Repeat if counter # 0
| MOV M, B ; Store result at end of block
| HLT ; Terminate process

54)  Write an assembly language program to generate the first ten numbers of Fibonacci
2006)

series and store them in a memory block starting from 2000 H. (October.
Ans. :
Label Mnemonics+ Operand Comments
START | LXI H, 2000H ; Initialize pointer
MVID, 08H ; Initialize counter
' LXI B, 0100H ; Initialize B =01 and C = 00
MOV M, C ; Copy first term at memory
INXH ; Increment HL pair
MOV M, B ; Copy second term at memory
NEXT: | INXH ; Increment HL pair
_ | MOV A,C ; Get previous term in accumulator
| ADD B ; Generate next term by adding
_ ; previous two terms
MOV M, A ; Copy result at memory
[ MOVC, B ;Copy Bto C
_ _ MOV B, A ; Copy new term to B register
' DCRD ; Decrement counter
7 JNZ NEXT ; Repeat if counter # 0
i | HLT | s Stop processing
) s o it M i b

An >mn..: n.wn_m won a he

xa-decimal digit is stored at memory location 2000 H. Write

an assembly language program to convert it into hexa-decimal number and store it

at 3000 H.

//tpspoint.com/
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TP Computer Sclence - 11 2101 Tt bion St andd _.j_m_.;:.:______.\__. i
(A

Ansg. :

B

Label Mnemonics+ eﬁ..._.h::_

LDA 2000
SuUl 40H

JM NUM
i ADI 09H
__ IMP OUT
| NUM | ADI0AH

_
L out ﬁm__s 3000H

HLT

Si_n. an assembly language program to

Comments
; Gt ASCI code in accumulator
: Subtract 4011 from acc
2 0f code < 40, goto NUM
s 1f code > 40, add 09 to ace
s Jump at € wr
s Add OA if code < 40
s Store result

; Stop processing _

count the number of 1's and s in a§

n 2000 H, Store the counts for 0's and 1's

ms binary number stored at memory locatio
a2 memory location 2001 H and 2002 H respectively. [ (October, 200
Ans.:
| C.._un, Mnemonics+ operand Comments |
_ GTART | LXI H, 0000H ; Clear H-L pair
LDA 2000H : Get numberin accumulator
| MOV C, 08 ; Initialize counter
NEXT | RRC ; Rotate acc to check a bit
_ | JNC SKIP 5 If bit is zero, goto SKIP
_ INR 1. ; Increment count since bitis 1
| SKIP | DCRC ; Decrement counter
| INZNEXT ; Repeat if counter ' 1 0
| MVIA, O ; Initialize acc
SUBL ; Subtract count of 1 bit
| MOV H, A ; Take count of num of O bit
| SHILD 2001H ; Store result
| Hb] ; Stop processing
7) Write an assembly language program to shift 16-bit number by three bit left, stof

gtartin fr

(March2?

in memory location starti . \
BADAH. ; n starting from BABAH with LSB. Store the result



i r..::.ﬂ:_..w m.Q, Mslpdl‘ ﬂ w . . 2102 Instruction Set and Programming ot BOBS m
. <
b | Mnemonices spersnd | o £
Twl._ﬁwlm.ﬂl] LHLD BABAH ; Load 16-bit number in HL register pair o
_ DAD H ; Double add £
_ JNC AHEAD ; Jump, if no carry AHEAD a
7 INR L ; if carry, increment lower byte by one m..
| AHEAD | DADH ; Double add <
7 JNC NEXT ; Jump, if no carey to NEXT
_ INRL ; If carry, increment lower byte by one
7 NEXT DAD H ; Double add
| JNC FORWARD ; Jump, if no carry to ‘FORWARD”, i
INRL , ; If carry, increment lower byte by-one
| FORWARD | SHLD BADAH ; Store result
. HLT ; Stop program execution |
58  Write an assembly language program to sort 25 numbers in-ascending order stored
in memory location from ABO1H and onward. Store the sorted data in memory from
BC01H and onward. E
Ans: : . S—
_ Label Mnemonics+ operand Comments A
| START | LXIH, ABO1H ; Load HL pair with ABO1H . )
MVIC,19H ; Initialize Count
LX1D,BC01H ; load DE pair with BCO1H
BACK MOV A, M ; Move memory to Acc.
STAXD ; Store Acc. indirect
INXH ; Increment HL pair pointer
INXD ; Increment DE pair pointer
DCRC ; Decrement Count
JNZ BACK ; Jump, if no zero to BACK .
MVIB,19H ; Move immediate 19H in reg. B
_ UP2 LXI H,BC01H ; Load HL pair with BC0O1 H
MVI C,19H ; Move imm. 19H in reg. C
UP1 MOV A, M ; Move memory to Acc.
INXH ; Increment HL pair pointer
CMP M ; Compare Acc. with memory
JC DOWN ; Jump on carry to DOWN
MOV D, M ; Move memory to reg. D
MOV M, A ; Move Acc., to memory
DCXH ; Decrement HL pair pointer
MOV M, D ; Move reg. D to memory
INX H ; Increment HL pair pointer
DOWN | DCR C ; Decrement Count
JNzZ ur1 ; Jump, if no zero to UPL
DCR B ; Decrement reg. B by one
INZ up2 ; Jump, if no zero to UP 2
—_|mur

; Stop program execution
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