4.1. PROGRAMMING STEPS

In programmmg technique five different points have been gwen
(1) Define the pmblem to be solved.

The problem for which you ; are prepanng the program, the different terms
must be clearly mentioned such as :

(a) What are the input to your program ?

In the case of 8085, 3 possible condnuons anses

(i) The duect data is available:

(ii) The data is stored in general purposes register. °
(i) The data is stored in memory location. -

(2) What is the operation you are expec!mg

(3) What you want the output?

Solution Plan : The plan to solve the problem should be prepamd it
includes the following points :

(a) How are you takmg input data

(b) Which method you are using fo soIve the problem ? What gre the
slzps in this method ?

(c) How will you output the result 7. 5

(4) Flow chart : Prepare the flow chart of the plan you ‘have demded
which will glve the exact idea of how the program should flow to get collect
result.

(5) Program : Go on puttmg_ the instructions instead of flow chart blocks.

(6) Check the result : Now find the codes for instructions feed in 8085
system and execute the program. It will give you the result

‘Symbols commonly used in flow charting :

B ~ Arrow : To indicate the direction of flow.
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P‘aral_Ielog_ram : Input/output unit.

Rectangle : Indicates process operation.
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Diamond unit : Decision unit.

Drill Questions
Q. 1. Write suitable instructions to perform the following tasks :
(a) To examine the contents of stack position.
v LXI H, 0000 H
DAD SP.
(b) To examine the contents of program counter (PC)
Main program Subroutine
Location | C300H XTHL
2000 H call C300H C301H PCHL
(c) To examine the contents of flag
LXISF, FFFFH :
PUSH PSW
POP D ‘
(d) To clear all flags.
LX1, SF, COFFH
' MOV D, A
MVI E, 00H
PUSH D
POP PSW.
Q. 2. List out the instructions that clears the accumulator :
(a) MVI A, 00H
(b) XRA A
(c) SUB A
(d) ANI, 00H :
Q. 3. The accumulator of an 8085 contains C5H and carry flag is set. What
:;lill be?the‘accumulato: and carry contain followng each of the instruction given
ow : 0 , ;
(1) XRA A (2) ANA A (3) ADI 94H
(i) XRAA = A=0,Cy=0
(i) ANA A =¢A-=C5_C =0
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. byte of instruction. -

mcassars

w2 //ffff'"”‘

rogram counter with 2nd and 3rd

(iii) ADI 94H A=59 Cy=1

Q. 4. Write set of instructions to load p

LXIH, YY XX

PCHL
where XX : 2nd byte of instruction.

YY : 3rd byte of insruction. |
’ have no changé in normal execubon

Q. 5. Write a set of instructions to

except incrementing the program counter.
= Using NOP instruction.

4.2. SIMPLE PROBLEMS
Example 1. Store 8-bit data in memory- - ,
Statement : Stored the data byte 52H into memory location 2000H.
Program 1.
in the accumuloator

MVI A, 52H — Store 52H in
STA 2000H — Copy accumulato
HLT — Terminate program execuuon

Program 2.
LXI H, 2000H — Load. HL with 2000H ' »
52H in memory location pomted by HL reglsterv

MVI M, 52H —» Store
- pair (2000H) . Lt
HLT - Terminate program execution . ' ‘

The result of both programs will be the same.
Note : In program 1 direct addressing instruction is used, whereas m

program 2 indirect addressing instruction is used. -
Example 2. Exchange the contents of memory locat:ons
Statement Exchange the contents of memory locattons "1000H and 20001—1

rogram 1. LDA 1000H — Get the contents, of memory location IOODH
into accumulator

MOV B, A = Save the contents in B reg:ster
LDA 2000H — Get the contents of memory location 2000H ionto accumulator.

STA 1000H — Store the contents of accumulator at address 1000H.
MOV A, B — Get the saved contents back into A register o
STA 2000H — Store the contents of accumulator at address 2000H
HLT — Terminate program execution. |
Program 2. o !
Y
LXI H, 1000H liuogglﬁze HL reglster pmr asa pomter to memory location

r contents at addreSs 2000H

LXI D, 2000H < Initialize DE register P‘m’ as a ééﬁ\tet to memory locati
b location

2000H

ey

o’

cm———




O oty Jocation 2000FL into A regigy,
M~ ts BEE %, por into MeEmO location
1paxX D ; metrf:n ct::‘e‘“s Of? ﬁg:it-'vetre? into. accuzulat:::on 000

- Store .0 . :

Moy, M A "’coPJ’ me.m““":‘;’ A register jnto memory _IQFahon 2000y

MOV A B~ contents, C
.p — Storé P it execution-. e
. instructions are used, whereag i

AXD 7 =
HLD - Tcxmm:: fl’ rogf addressing m-"'use
; In prog* 3 ctions aré
'gra}gt; ' dﬂzd addresf*l:i.t ntiumbers- ) L T
10, , two 8 b1 : .t : :
" Example 3- ﬁj the contents of memory. Jocations 2;.100}: :ln:rft ZOO}H and
;:te;:ﬂn: in memory focation 2007F% - sl
Jace 1€ ; . m
; sampie Problem - . — _
(2000 H) = i ' IEet the first number
=14H+ 89=9 _—
Resit | it I—G'et the second number
. Program ; - -
. IXIH, 2000H - HL points 2000H J
MOV A, M.— Get first operand |Add two numbers
INX H — HL points 2001H L 3
operand . - | Store the result

ADDM = ADD secqnd :
'.H\!XH—iPﬂ;pointSZOOZH oy :
MOV, M, A — Store result at 2002H m
'HLT — Terminate program execution. - - .
_ Example 4. Subtract two 8 bit numbers. .
- Statement : Subtract the contents of memory location 2001H from the
location 2002H.

: niemory_locaﬁpn 2000H and place the result in memory
' A @ R Flow/chart

.

Sample Problem

(2000H)=51H * | . e

(001H)=19H . - ' | Get the first number l

Résult=51H-19H=38H S s
Get the second number|

LXI H, 2000H — HL poirits 2000H
MOV A, M - Get first operand -

:S'ubtract' second number -.:“

INX H — HL poi
- pOm_ts 2001H ! i il .
SUB M - Subtract second operand . from ﬁ’sI number 3
INX H - HL points 2002H : St e
‘Store the res l

:;ng M, A— Store result at 2002H :
vl — Termin_ate ‘program execuhon | -m‘; .
Note. Always wri ' I
| . p gram according to the format given in Example 13 onward®
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ple 5. Add two 16 bit :mu:lbe'rs. . W g W
. Add the 16 bit n er in memory locations |

5““;‘:3:,{;? in memory locations 2002H el zmt;;n%iﬁoosﬂta;;?om
o the 1-6:0f the two aumbers to be adde.d are in me‘morj locations .ZOOIHIC:nn;
ight blstbre the result in memory locations 2004H 'and 2005H with the m
20‘151{ { byte in memory location 2005H. g e
s'l?“ﬁ;;"lg Problem ' '

(2000H) =15H .

(2001H) =1CH

(2002H) =B7H

(2003H) =5AH
Result = 1C15 + SAB7H = 76CCH

(2004H) = CCH

(2005H) = 76H

~ Flowl/chart

LIS ¥

Get the lower byte of ﬁrst number

3
Get the lower byte of second' number \
Add two iower bytes| .
Get the hig_helf byte __f_af;' first number »
¥ I
Get the higher byte of second number"

Add two higher bytes z_m‘dt carry from
‘ the pervious solution. |
3
| \ Store the result |
+—

- LHLD 2000H — Get first 16 bit number in HE -
XCHG - Save first 16 bit number in DE
[I\ZIIE)L\? jOOZH - Get second 16 bit number in HL
| + E = Get over byte of the first number
ADD L - Agq lower byte of the second number

Program 1.
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. MOV 1, A—rStoreresultmngxster : -

MOV A, D — Get higher byte of the ﬁxstrmmber
ADC H — Add higher byute of .the second number with carry

MOV H, A — Store result in H register
SHLD 2004H — Store 16 bit result in memory locations 2004H and 2005H.

HLT — Terminate program execution.
Source Program 2 :
LHLD 2000H — Get first 16 bit number
XCHG — Save first 16 bit number in DE -
LHLD 2002H — Gate second 16 bit number in HL
DAD D — Add DE and HL :
'SHLD 2004H — Store 16 bit result in memory Iocanons 2004H and 2005H
'HLT — Terminate program execution.
: “In program 1, eight bit addition instructions are used (ADD and ADC) .
and addition is performed in two steps. First lower byte addition using ADD
instruction and then-higher byte addition using ADC instruction. In program
2, 16 bit addition instruction (DAD) is used.

Example 6. Subtract two 16 bit numbers. :
_ Statement : Subtract the 16 bit number in memory locatlons 2002H and
 2003H from the 16-bit number in memory locations 2000H and 2001H. The
most significant eight bits of the two numbers are in memory locations 2001H
and 2003H. Store the result in memory location 2004H and '2005H w1th the
. most significant byte in memory location 2005H. '
Sample Problem “
(20001'1): 19H -
(2001H) =6AH
(2002H) =15H
(2003H) =5CH
Result = 6A 19H 5C 15H =OE04H .
(2004H) = 04H
(20051-1) =OEH
Program
LHLD 2000H — Get first 16 bit: number in HL
XCHG —. Save first 16 bit number in DE
LHLD 2002H — Get second- 16 bit number in HL
MOV A E - Get lower byte ‘'of the first number
SUB L ~» Subtract lower byte of the second numbex
MOV L, A = Store. the resulf in L regmter
MOV A, D — Get higher byte of first number

. SBB H. —- Subtract higher byt
MOV I & s oo ihl_ ; _Y f ‘Of -second nm’nber w1th borrow
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SHLD 2004 H —» Store 16 bit result in me

HLT — Terminate program execution.
P Flow-chil‘t

Get the lower byte of first number
e b
Get the lower byte of second qumber
. i =
TR Subtract lower byte of second pumber
_from lower byte of first number :
4 : l
Get the higher byte of first number
e e
Subtract higher byte of second number
and borrow from the previous subtraction |
ey
Store the result

-
()

Example 7. Check result after execul'mn of INR B INR C and INX B

_ instructions.
Statement : If the contents of B=FFH and C= FFH then after execuhon-" :

of following instructions give the contents of register B and
Instruchons - 2 s
"1.LINRB
2.INR C
3. INX B
1.INR B
B — FFH
r OIR -
~00H — B
: B=00H and C=
2.INR C s
- C—-FFH
+ O01H _
00H - C

i Microprocessors ..

2005H
‘mo]:y locations ZWH and ' .
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e RANRT | S B H\

¥ 00 01 'H - .
00 00 H - pe

; '.c.._ B'= MHand C=mH' e o
e & C]meck results after e.xecutlon of DCR C’ DCR B

N _ g
m:srucsht:xt\:ment : If the contént_'s of B=00H and C=00H then y DQ
of following i.nstructxons give the contents of register B anqg regie t:: E"%
Instructions : ' :
' | 1. DCR C
.2.DCR B
. 3. DCX B
1. DCRC
C—-00H"
- 01H
. ch
<o 'B=00H and C=FFH
-2.DCR B | L
B — 00H
- O0IH .
: ;i FFH - B
B=FFH and C =00H
3. DCX B '
o BC — 0000H
-+. 0001H
FFFFH - BC

S B=FFH and C=FFH
Example 9, Find the 1's complement of a number.
Statement : Find the Is complement of the number stored at men?

. location 2200 ang store the complemented number at memory location 20

&“:21’2';0 Problem - Flow-chart
200H) = 55H . ' © [ Start |
Resdt=(2300m-= AAH '
Program : I el . Get ﬂ"eln“m@
g : - . _ [
LDA_ 2200H — Get the number Complement the numbe
CMA — Complement number * =%

HII,T_-—> Termin ate program execution.
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Find the 28 complement of a number.

Bamplﬁ 10.

d the 2's complement of the number stored at memory

t:
ﬁg;“m‘;; and store the complm\ented nu at memory location 2300H.
Joca ;mplé problem ; -+ Flow-~chart
Re |t)=(23001-D=AAH+1=ABH' _ Start
Program | - .
. ' Get the number
LDA 2200 H — Get the number T
' Compk t the number
q_uA - ‘Complement the number e T i
ADL, O1H — Add one in the number :Addlone.
STA 2300A — Storea the result Store the result
D oo 2 4
HLT — Terminate program execution.

Example 11. Pack the
Statement :

two unpacked
Pack the two unpacked
Jocations 2200H and 2201H and store result in memory location

BCD numbers.
BCD numbers stored in memory

2300H. Assume

the least significant digit is stored at 2200H.

Sample Problem
(2200H) = 04
(2201H) =09
Result=(23001-1)=94

Source Program

LDA 2201 H — Get the

BCD digit

Rlc -

RLC

RLC

RLC — Adjust the position

ANI FOH — Make least significant

BCD digit zero

MOV C, A —» Store the partial
result

LDA 2200H —Get the lower BCD
digit |

ADD C -3 Add lower BCD digit

STA 2300H —» Store the result

HLT — Terminate program

execution-

most sifnificant -

Flow-chart

' _Getthenux'nber for the most
significant BCD digit
&

Rotate 4 times to the left and
make least significant digit zero
+

|

Add the number for lower significant
. BCD digit into rotated number
. .

|

Store the result
i
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Example 12. Unpack the BCD number. - _ Lk o

" Statement : Two digit BCD number is stored in memory location 2200H.
" Unpack the BCD number and store the twe digit in memory locations 2300H
and 2301 such that memory location 2300H will have lower. BCD digit. .
Sample Problem D '

(2200H) =58

Result = (2300H) = 08 and (2301H) =05

| . Flow-chart

* Get the packed BCD numb
' N
- Mask lower BCD digit
— ——
Adjust higher BCD digit to the lower
BCD digit
T
Store the adjusted result |
_ 3 -
[ Get the original BCD number |
I 7
'Mask higher BCD digit |
4 .
 Store the result L
J

.~ Source Program

LDA 2200H —» Get the packed BCD. number
'ANI FOH — Mask lower nibble

RRC S .

RRC :

RRC . :

RRC — Adjust higher BCD digit as a lower digit -
STA 2301H — Store the partial result

LDA 2200H - Get the original BCD number

~ ANI OF H — Mask higher nibble

' STA 2201H — Store the result

HLE — Terminate program execution:.
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Example 13. Find a greater

Statement : Write a

numbers. The two numbers are

num

/J_‘)
ambers- v

per out of give" -

ter the
storetg aﬁnﬁ;ufmﬂ and 200LH- 517

_’/n;,mﬂff/‘/”

result in accumulator i
Memory location Label | Mnemonic
CO00H LDA 2000H (2000H)
Co3H MOVB A |A—B |
CO04H LDA 2001H [2001F) =24  A<BCy=1A7B cy=0
C007H CMPB = |A compar® B -
C008H JNC : MUSK If Cy =0, go to MU
CO0BH MOV A, B ifcy=18-4 i
CO00CH MUSK [(HLT . _|Stop _
. : Flow-chart -
== =
ot gat am mem
to B :
MpleltToﬁndmmoflﬁlOsMnumbmﬁ'omltol(}'.
Statement : Write a program to find sum of 1st 10 successive numbers
from 1 to 10. _ : .
Flow-chart
(start
1 Program
(Courter) Memory loction | Label Memonics Remarks
C‘Ae:régﬁA 2000H [MVIC, 0AH  |0A > Creg.
A+C=A 2002H # MVI A, O0H [00—Areg
-c=t-1- 2004H XYz |ADDC A+Ac_'_,_p|,-.
IDCR C ' 'C-l—)'('_'_l,
NO . i i s ¥
| s NZXYZ  |isC=0
YES 2009H _
HLT Stop-

END




- ——
— .
——

&“ms“ltﬂlould be Program to

]

¢ series of numbers,

ng
M MM cul‘" th‘ m.ﬂl . “Inbers
pampl® g5(a). €3 e the su of seres Onf;,tself beg.mm: Lﬁ‘“@h
ent : Calcula! C200H and the
statem=".  jocation
- ation C20LE be § bit numbes S0 YOU can--lgm'-““ﬁex
the of mem? to be 16 bit number. Store the sum a
- = t o
locatlfms (:300}-] and GOIH-
Let, C200H = 04H
| leH:ZOH
szH.-_lSH
C204H =22H
Result = 220+15+13+22=6AH
_ C300H = 6AH
Flow-chaﬁ ‘
Memory | Label Mnemonics lun:
- !_ - 2000H LDA C200 N
ganmm A Q00 = A
unt=2200H 2003H MOV C, A A=C
2004H SUB A A-A=A
2005H LXIH, C201H [HL=C0H
2008H  |XYZ ADD M A+M=A
2009H INXH M=M+1
20AH DCRC c=C-1
e r
BH INZ : XYZ If C#0 1
2000
EH STACo0H |A= "
ZOHH . HLT Stop
T‘/

4 sqaure of 5 glven 8 bit number.

mBCDfog'iﬂ‘e-Sqmmofanumb“
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Statement : Write a
memory location stating from
at 5300H location.

-mgrath)Z*SxS'

=545+5+5+5

Label

Mnemonics

Remarks:

MVI A, 00
MVI B, 05,
MVI C, 05

ADD C

v

DAA

{HLT

DCR B

JNZ XYZ

Example 16. Addition of 10 8 bit numbers.
to add ten data

bytes. Data is stored in -

5200H. The result is 8 bit only. Store the result

XYZ

' DCR'C

LXI H, 5200H
MVI C, 0AH
MVI A, 00H:
MOV é. M.
ADD B

INX H

‘-Jﬁzx'vz

STA 5300H

HLT. -
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anpkﬂ.Dﬂhmf&ﬁmbh&dmmyM,tommoryblockM_z.

: Shhunent.“hteapmgnmto transfor ten bytes of data from one mem'ory‘
to another memory block source memory block starts fro memory location
C200H where asdesm‘tmn memory block starts from memory location C300H.

Pn_)gﬂm s _ _ - Flow-chart
MV C, 0AH : | |
- LXT H, C200H - ' [Initialisoioounter]_,
m D, C300H * : iBhEaafr}:k:
: ; memory pointer _
XYZ : MOV A, M
STAX D
INX H .
INX D
DCR C
' JNZ xYZ
HLT.

'Example 18. Addition of 1st 10 even hex. numbers. _

Statement : Write a program to add Ist 10 even hex. numbers store the
result in D register. : '

Program : Ist 10, even hex. numbers are 0, 2, 4, 6, 8, A, C, E 10.12

MVI B 00H
MVI A, 00H
- MVIC, 0A
XYZ ADD B
INR B
L DCR C
JNZ XYZ
MOV D, A
HLT.

Sxamplc 19. Count number of one’s in a number.
Statement. Write a program to count-number of 1’s in the contents of H
register and store. the count in the B register :
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. Label Program
MVI B, 00H
MOV A, H i)
MVI C, 08H ' ]
YAMUNA: RAR E
JNC GANGA A
¢l | INR B- i
GANGA : DCRC - 4
NZ YAMUNA
HLT.

4.3. COMPLICATED PROGRAMS . . ,

f Examplé 20. Write a program to count numbet of ‘1’ and ‘0’ bits in a
register. Assume data is in C register and store number of ‘1’ in D register, ‘0’
in E register. ; -

Program

y g : .
wisidy " T r
P c——— rh gk e ¥ Y iA

MOVA,C - ;
MVI D, 00H %115 '
. MVI B, 08H ' ;.
UP : RAL '
: JNC BELOW
INND
BELOW : DCR B | :
JNZ UP \
"MVI A 08
SUBD :
MOVE, A. .
Example 21. To find +ve mumt n arra '
ample 21. To find +ve number from an array o '
e ef\:tt:‘szﬁzm Write 2 tal;::gf::;\ to find +ve num}l;erilt:'t‘:;? ::::y of 10
e s array s ;
B : y ' 6700H onwards. Store result at 7700H.

LXI H, 6700H
MVlc;mH
XYZ: MOV A, M
RAL '
JC Below

. . ' i
» it o
A
5.0



