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Auses the g- :
itted to the Pin 4 (SOD) : It is the output pin for Serial Output Data (SOD).

Pin 5 (SID) : 1t is the input pin for Serial Input Data (SID).

Pins 6 to 10 : These pins represent the input pins for five interrupt signals, namely, TRAP, RST
¥ 15, RST 6.5, RST 5.5, and INTR. The TRAP signal is a nonmaskable interrupt, and has the greatest
—_— ' pn'ority‘. _The signals RST 5.5, RST 6.5, and RST 7.5 restart, interrupt and transfer the program t:oml.'i:-‘l
cessor. The i b specific memory locations: They have higher priorities than the INTR (Interrupt Request) which is
4 general-purpose interrupt. The priority increases from 5.5 to 7.5.

S bus, sends @
decoded and ;-

“iUnS: Rgset f . . I
ded, aid thé . Pin 11 : The microprocessor acknowledges an interrupt by the INTA (Interrupt Acknowledge-

LI Internipt .  ment) signals appearing at this pin.
T is asked to Pins 12 to 19 : The lines ADj, to AD, are used as lower order address bus as well as data bus.
Pin 20 (V) « It acts as the system ground.

wreafter, The .
2ripherals are 3 Pins 21 to 28 : The lines Agto A, are used as higher order address bus.

sor directs the
| Pins 29, 33, and 34 (S, S, and I0/M) : They carry ‘status signals’ which identify different
operalions.
Pin 30 (ALE) : The signal at this pin indicates the Address Latch Enable (ALE) and is mainy used
. ... ‘Wylolatch the low-order address from the multiplexed bus.
]. The signifi- - .
Pin 31 (WR) : This pin carries a low WR control signal which activates a write operation. The
bar indicates an active low signal.

Pin 32 (RD) ' It carries a low RD control signal which enables a read operation. The bar
o tepresents an active low signal.

Pin 35 (READY) : Slower peripherals are synchronized with the microprocessor with the signal
& ¥ this pin.

Pin 36 (RESET IN) : If the signal at this pin is low, the program counter in the microprocessor
5 resel, '

Pin 37 [CLK (OUT)] : The signal at this pin is a clock output and can be used for other dcvices.

) Pins 38 and 39 (HLDA and HOLD) : When HOLD is excited at the pin 39, the microprocessor
dictates the external peripheral to use the buses. The HLDA signal appearing at pin 38 acknowledges
4§ the HOLD request.

Pin 40 (Vo) : The +5V power supply is connected to this pin.

& Programming a microprocessor

: A program contains a set of instructions written in a logical manner to direct a microprocessor:to
gl perform the specific operations in a particular sequence. The set of instructions can be divided into five

froups: d%ﬁomaritmmﬁpﬂatiom logic operation, branching operation, and Stack,

/0 and machine co dperations.

An instruction is a command to the microprocessor to do the desired job on given data. An
mstruction has two parts: the operation code (abbreviated ‘opcode’) and the operand. The opcode
wontains the job to be performed and the operand contains the data to be operated on. The instruction
4 an be written in a hexagonal code, and as a memory aid, a symbolic code, called a mnemonic is given
al for cach instruction, '

When programs are written in mnemonics, the medium of communication with the computer is
gid to be in the assembly language. If the instructions for communication with the computer are in
‘=8 binary form specifically for each computer, the medium of communication is said to be in the machine
is being reset 3 lnguage. An assembler is a computer program that translates a program written in the assembly

‘@ bnguage into the machine language.

activate the g
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as five columns; Viz. memory address,

and comments.
R/W) memory storing the

o hThe program format used in the assembly language h
achine code, instruction mnemonic (opcode and operand),

[.\‘leml)ry address : These are 16-bit addresses of the user read /write (
machine code of the program. Each address contains 4 digits. The first two digits show the page
number of the R/W memory, and the last two digits indicate the line number. For example, if the user

memory begins with 0200, the page number is 02H. Every instruction has a memory address.
tion is found from the 8085

. Machine code : The hexadecimal machine code for each instruc

instruction set to translate the assembly language program into machine language- The machine codes
are the hexadecimal numbers which are entered in the memory addresses through the key board. The
monitor program stored in the Read Only Memory (ROM) converts these hexadecimal numbers into

 binary forms which are stored in the R/W memory.

struction contains an 0
ean

pcode and an operand. The

“Mnemonics : The mnemonic in an in
d are translated manually into

mnemonics are used to write programs in the 8085 assembly languag

the machine code as outlined above.

!
Comments : They explain the instructio
Comments are separatcd by a semicolon from the instruction.

ns and help in understanding the . program logic.

Set of instructions for the Intel 8085

for the Intel 8085 microprocessor

the corresponding opcodes
sed instructiens

The complete set of mnemonics and
tructions we give below some commonly u

is shown in Tabel 3MC 1. Out of these ins
and the tasks performed by them.

(i) Some data transfer operations -
ster

MOV B, C . This mnemonic gives the in
C to the register B. This instruction comm

copy the contents of register C into the register B. The previo
of the register B are lost, and the contents of the register C remains

unchanged. Here MOV is the opcode and B, C is the operand. The Hex
code for this instruction is@1)
V B, D etc. have similar meanings,

struction for data movement from the rngi
ands the microprocessar to
us contents

Instructions like MOV C, D; MOV C, B; MO but they have

different machine (Hex) codes. ]
MOV E,M This instruction asks the microprocessor ents of the

memory location M into the register E. . is indicat
f the HL register. The Hex code for the instruction is 5E

Example : Let the binary number in the register H be 0010 0000. Its hexadeci
where H signifies that the number is in the hexadecimal system. If the contents of the register Lare 0100
0000, i.e., 40tL, the address of the memory M is 2040, i.e., the contents of the HL register. Suppose that

the memory location 2040 contains the number 1101 1001. Then the contents of the register E after the
The HL register pair is the address pointer.

performance of the MOV E, M instruction will be 1101 1001
The register H holds the higher 8-bits and the register L holds the lower 8-bits of the 16-bit address of

the memory.
Instructions like MOV B, M; MOV C,
other Hex (machine) codes.

MOV M, B

to copy the cont

M; MOV D, M etc. have similar significances, but they have

This instruction causes th
memory whose address is giver by
Hexf;odc for this instruc
M, D; MOV M, H etc. are similar.

mal equivalent is 20t _ .

e data to be copied from the register B into the
the-contents of the HL register. The
tion is 70. Instructions such as MOV M, C; MOV &

} |ADC A
4 |ADC B
ANG C
ADC D
ADC E
ADC H
ADC L
ADC M
ADD A
ADD B

ADD D
ADD E
ADD H
ADD L
ADD M

ANA A
ANAB
o |AWAC
ANAD
ANAE
ANA H
ANA L
ANA M
ANI byte

CMA

cMC

CMP A
CMP B
CMP C
CMP D
CMP E
CMP H
CMP L
CMP M

CPI byte

DAA .
- |DAD B
DADD
DAD.H

ADD G _—

ADI byte

CALL address
(CC address
CM address

CNC address
CNZ address
CP address

CPE address

CPO address
CZ address

Part 3 : EX
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mory address, Table 3.MC 1
List of Instructions for Intel 8085
ory storing the Mnemanic Machine | Mnemonlc Machine | Mnemonic |Machine [Mnemonic |Machine Mnemanic Machine
show the page code code code code code
ple, if the yser AC! byte CE |DADSP 39 |MOVAH | 7¢ |MovmMA | 77 [RST3 DF
address, ADC A 8F |DCRA o |MovaL | 70 |[movmB | 70 |RST4 E7
AC B 88 | DCRB 05 |MOVAM 7E |MOV MC 71 |RSTS EF
from the 8085 ADC C 89 |[DCRC 0D |MOVBA 47 |MOVMD | 72 |RST6 F7
machine codes ADC D BA |DCRD 15 | MOV BB 40 |MOV ME 73 |RST7 - FF
key board. The ADC E BB |DCRE 10 | MOV BGC 41 |[MOV MH 74 |RZ c8
1 numbers into ADC H BC |DCRH 25 |[MoOvBD 42 |MOV ML 75 |SBBA 9F
f0C L BD |DCRL 20 [MovBE 43 |MVIAbyte | 3E |[SBBB 98
ADC M 8E |DCRM 35 | MOV BH 44 |MviBbyte | 06 |SBBC 99
operand. The MDA —1>87 |DCXB 08 | MOVBL 45 |MVICbyte| OE |SBBD 9A
imanuallyinto @ /a08 — >80 |DCxD 8 |MOVBM | 46 [MviDpyte| 16 |SBBE 98
DC___| 81 |DCXH 2B | MOV CA 4F |MVIEbyte | 1E |SBBH 9C
: 1#0DD -~—4>82 |OCXSP 38 | MovCB 48 [MVIHbyte | 26 |SBBL 90
program logic. Rlne g3 |0l F3 |movce | 40 |MviLbye | 26 [SBBM 9E
i 400 H 84 |El B |MoveD | 4A  |MVIMpbyte | 36 |SBIbye OE
%400 L 85 | HLT 76 |MOVCE | 48 |NOP 00 | SHLD address| 22
ADM «——1>>86 | IN byte DB [MOVCH | 4C |ORAA B7 |SM 30
40! byte c6 |INRA ac |Movcl 40 |ORAB B0 | SPHL Fo
microprocessor - {l [ANA A A7 |[INRB 04 |MovcM | 4E |ORAC B1 | STA address | 32
sed instructions i [ANA B A0 |INRC oc |MovDbA 57 |ORAD B2 |STAXB 02
ANA C A1 | INRD 14 |Mov DB 50 |ORAE B3 |STAXD 12
ANAD A2 |[INRE 1c |movpec | 51 |ORAH B4 |STC 37
ANA E A3 | INRH 24 | MOV DD 52 |ORAL B5 [suBA 97
rom the register ANA H A |INAL 2Cc | MOV DE 53 |ORAM B6 |SusB 90
_croprgcé;s@[ to ANA L A5 INR M 34 MOV DH 54 ORI byte F6 suBC )
evltais coniait ANA M A6 | INXB 03 | MoOvDL 55 |OUTbyte | D3 |[SUBD 92
|sber (C tomaing ANI byte E6 |INXD 13 |MOvDM | 56 |PCHL E9 |SUBE 93
erand. The Hex CALL address| CD | INX H 23 |[MOVEA |_5F |[POPB C1 |SUBH 94
W|cCaddress | DC [ INX SP 33 |MOVEB 58 |POPD D1 |SuBL 95
# |0\ address | FC | JC address DA |[MOVEC 59 |POPH E1 |SUBM 9%
, but they have  : [CMA 2F JM address FA |MOVED 5A  |POP PSW F1 SuUl byte D6
k |cuc 3F | JMP address | C3 |MOVEE 58 |PUSH B C5 | XCHG EB
8 !cup A BF |JNCaddress | D2 |MOVEH | 5C [PUSHD D5 |XRAA AF
contents of the  § g0 B3 |JUNZaddess | C2 |MOVEL | 5D |[PUSHH | E5 |XRAB AB
tion is indicated  cup ¢ Bo | JP address £2 |MOVEM | sE |PusHPsw| Fs | XRAC A9
nstruction is 5E. CMP D BA | JPE address EA | MOV HA 67 |RAL 17 | XRAD AA
juivalent is 20H, CWPE | BB [JPOaddress | E2 |MOVHB 60 |RAR 1F | XRAE AB
gister L are 0100 CMP H BC | Jz address CA |MOVHC | 8 |RC D8 |XRAH AC
er. Suppose that CMP L BD | LDA address 3A |MOVHD | 62 |RET C9 |XRAL AD
Jister E after the CMP M BE |LDAXB 0A |MOVHE | 63 |RIM 20 [XRAM AE
5 g CNC address | D4 | LDAX D 1A | MOV HH 64 |RALC 07 | XRI byte EE
address pointer. §|c\7 aqdress | C4 |LHLD address | 2A |MOVHL | 65 |RM F8 | xTHL E3
16-bit address of 81 adgress | F4 | LXI B, dble ot |MovHM | 66 |RNC Do
CPE address | EC [ LXI D, dble 11 | MOV LA 6F |RNZ co
1, but they have CPI byte FE | LXI H, dble 21 |moviB | 68 [RP FO
CPO address | E4 | LXI SP, dble 31 | MOV LC 69 . |RPE E8
@ Czaddress | CC | MOV AA 7F | MOV LD 6A |RPO EO0
:gister B into the 8 |DAA 27 | MOVAB 78 | MOV LE 68 |RRC oF
HL registec Thé g8 DAD B 09 |MOVAC 79 | MOV LH 6C |RSTO c7
10OV M, C; MOV 0AD D 19 | MOVAD 7A | MOVLL 60 |RST 1 CF
DAD H 29 | MOV AE 78 [ MOV LM 6E |RST2 D7
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Thls mnemonic stands for the Move Immediate instruction. It is a 2-byte
instruction asking the microprocessor to load the register B with the data
48H. Here the opcode is MVI and the operand is B, 48H. In a 2-byte
instruction, the first byte denotes the operation code and the second byte
indicates the operand. 56 the Hex code here is 06 48H. ‘

ilar instructions are MVI A, 32H having the Hex code 3E 32H, MVI L, 54H having the Hex

code 2E 54H;
yte'. H; and 50 on. In Table 3.MC 1, the data in the instructions with opcode MVI are denoted by

MVI M, A5

LXI R,, 16-bit (dble) :

' ‘|| STA address

(ii)

LDA address
STAX R,
LDAX R,

XCHG

This is another Move Immediate instruction which causes the movement
of the data A5 to the memory whose address is contained in the HL
register pair. ' ' "

[Tis instruction commands the microprocessor to load 16-bit data in a
register pair Ry Only the high order is mentioned here; for example, LXI
H means HL register pair.

The task implied by this instruction is to copy the data from the
accumulator A in the memory location specified by the 16-bit address.
Copy the data into the accumulator A from the memory whose location
is specified by the 16-bif address.

Copy the data from the accumulator into the memory whose address is
specified by the register pair R, (BC or DE).

Copy the data into the accumulator A {rom the memory location specified
by the register pair R, (BC or DE).

Exchange the contents of the register pair HL with those of the register
pair DE.

Some arithmetic operations

ADD R

ADD M
ADI byte
ADCR

ADC M
ACI byte
SUB R
SUB M

SUI byte

This mnemonic asks the microprocessor to add the contents of the
register R Lo the contents of the accumulator A. Here the opcode is ADD
and the operand is R. The result of the addition is stored in A. [n Table
3MC 1, R denotes A, B, C, D, E, H, L.

Add the contents of the memory location whose address is stored in the
HL register pair to the contents of the accumulator A and store the result
in A.

This mnemonic is Add Immediate Instruction. It is a two byte instruction
asking the microprocessor to add the 8-bit data (represented by ‘byte’) o
the contents of the accumulator A. The result is stored in A.

Add the contents of the register R with carry status (given by a previous
operation) to the contents of the accumulator A, and store the result in
A. In Table 3.MC 1, the general symbol R denotes A, B,C,D,L H,andL
Add the data in the memory M whose address is specified by the [IL pair
to the contents of the accumulator A with carry.

Add Immediate the data (represented by ‘byte’) to the conlents of the

accumulator A with carry.

Subtract the contents of the register R (
contents of the accumulator A, and store the result in A.

Subtract the contents of the memory location specified by the register
pair HL from the accumulator coritents. Store the result in A. -
Gubtract immediate the 8-bit data denoted by ‘byte’ from the contents of
(he accumulator A andstore the result in A.

ie, A B,CD,E HL)from the

fiii)

fart 3 : EXPEF

SBB R

k
SBI byte

INR R
INR M

INX R
DCR R
DCR M
DCX R,

DAA

Some log
ANAR

ANAM

ANI byte

ORAR
ORAM
ORL byte
XRA R
XRA M

XRI byte
CMA

CMP R/
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ltisa 2"bY1E
With the data
[ In 2 2:byte
¢ secund byte

Ning the Hex e
re denoted by "8 |

he movement

ed in the HL

»bit datu ina  F

*example, LXI

lata from the
6-bit address.

vhose location

10se addressis  §

ation specified

of the register

ontenls ol the

opcode is ADD |

lin A. In Table

is stored in the
store the result

byte instrudio'n

ted by ‘byte’) to f

in A.

n by a previous
>re the resultin 4
,D,E H,andL
1 by the HL pair i

contents of the 7

. H, L) from the
\

| by the register |

tin A.
a the contents of

- 4___.-.;—4
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' SBB R

ANI byte

ORAR
ORA M
ORI byte
XRA R
XRAM

XRI byte
CMA

CMP R/M

" the accumulator, and keep the result in the accumulator.
. "Exclusive-OR logically bitwise the contents of the register R

7. Q{) 729

e register R (i.e?, A, B, c, D, EH, L) from .the
contents of A with borrow. If the carry flag is set by 2 previous operation
then subtract 1 plus the contents of R from the contents of A.

Subtract Immediate the 8-bit data (denoted by ‘byte’) from the contents
of A with borrow.

Increment the contents of the register R (i.e. A,
Increment the contents of the memory location W

by the HL pair.
Increment the contents of a register pair Ry (ie., BC, DE, HL, SP).

Decrement the contents of the register R (ie. A B C.DEH L) by one.
Decrement the contents of the memory location whose address is
specified by the HL pair by onc.

Decrement the contents of the register pair Rp (

by one.
This is the mnemonic for Decimal Adjust Accumulator. Its task

adjust the result of addition of BCD numbers.

Subtract the contents of th

B,C,DE H L) by one.
hose address is specified

i.e, BC, DE, HL, SP)

is to

R (ie, A B C D, E

Logically AND bitwise the contents of the register
re the result in the

H, L) with the contents of the accumulator. Sto
accumulator.

Logically AND bitwise the con
address is specified by the HL pair wit
Store the result in the accumulator.
Logically AND Immediate the 8-bit data (byte), bitwise
of the accumulator. The result is in the accumulator.
Logically OR bitwise the contents of the register R (ie, A, B,C, D E
H,L) with those of the accumulator. The result is contained in the
accumulator.

Logically OR bitwise the contents of the memory locatio
is given by the HL pair with the contents of the accumu
is placed in the accumulator.

Logically OR Immediate bitwise the 8-bit data

tents of the memory location whose
h the contents of the accumulator.

with the contents

n whose address
lator. The result

(byte) with the contents of

(ie, A, B, C,

D, EHL) with the contents of the accumulator. Hold the result in the
accumulator. Note that the instruction XRA A clears the accumulator
contents. : ‘ $
Exclusive-OR logically bitwise the contents of the memory location
specified by the HL pair with the contents of the accumulator. Store the
_result in the accurnulator. ¢ =
Exclusive-OR Immediate bitwise the 8-bit data (byte) with the contents of
the accumulator. Store the result in the accumulator.

Complement the contents of the accumulator, and store the result in the
accumulator.

Compare the contents of the register memory with those of the
accumulator for less than, equal to, or greater than.

If (A) < (R/M), CY flag is set and Zero flag réset.

If (A) = (R/M), Zero flag is set and CY flag reset,

If (A) > (R/M), CY and Zero flags are reset.
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RLC Rotate the accumulator to the left. Each bit in A is shifted (o the JMP addres:
immediate left position; bit D, is placed in the position of Dy and also in >
the CY flag, as shown in Fig. 3.MC 1(v).
Belore the ALG
Instruction CY D; | Dg | Dg|Dg| Dy|Dy| Dy | Dg
| L N N L N N ‘—I
cY
After the RLC
instruction Dy oo Dg | Ds| D4 | Dy | Do | Dy | Dp | Dy
Fig. 3.MC 1(v)
RRC : Rotate the accumulator to the rfght. Each bit in A is shifted to the
adjacent right position. Bit D, is placed in the position of D, and also in
the CY flag [Fig. 3.MC 1(vi)].
' \ Before the RRC
cY D7 | Dg|Ds Dy Dy | D, | Dy | Dy instruction Conditional
N NN A A A F
oy These instr
ifi he
After the RRC specified by ¢
Do Do | B7| Dg | Ds| Dy | Dy | Dy | Dy instruction arithmetic and ¢
decide whether
Fig. 3.MC 1(vi) The condit
RAL © Rotate A including the carry to the left. Each bit in A is shifted to the  fine num‘ll.n:r)f:;'
adjacent left position; D, is placed in CY and CY is placed in D, [Fig wldress. 1he
3MC 1(vii)]. pruence; Sie
I
ol Before th Ine
cy D7 | Dg | Ds | Dy | Dy [ D, | Dy | Dy ingt?urgliloﬁ ke
F R T X T T I T ‘-I opcode
cY ) i
After the RAL
D, Dg [Ds | Dy Dy D, | Dy |Dg|CY instruction JNC
Fig. 3.MC 1(vii) JZ
NZ
RAR : Rotate A including the carry to the right. Each bit in A is shifted to the =
adjacent right position; Dy is placed in CY, and CY in D, [Fig. P
IMC 1(viin)). ‘ ™M
Bef JPE
cY 07| Ds | Ds|Ds|Dy|Dy| Dy Dy ingl?lzgtgﬁ e
T A F _I JPO
GY '
Do| |cv|o,|pg|Ds|Ds]Dy 0,0, S e Subroutine
If a functi

Fig. 3.MC 1(vlil) qalled a subrou
repetition of th
To implement !
' appearing in tt
the subroutine
- explained belo

(iv) Some branching operations

The branch instructions ask the microprocessor to change the sequence of a program °
unconditionally or subject to some conditions.




shifted o the 3
D, and also in ,

shifted to the
‘ed in D |Fig,

shifted to the:
( in D, [Fig

f a program

W wpecified by the flags. The flags are set or reset reflecting t

' subroutine Instructions

-byte instruction. The

ditional Jump instruction. It is @ 3
ddress. The second

d is a 16-bit memory @
d the third byte specifies the high-order
tion asking the microprocessor
nics and the machine

* MP address . This is an uncon
opcode is JMP and the operan
byte specifies the low-order an

ddress. For example, the instruc

memory a
3000H, the mnemo

to go to the memory location
code entries are: |
Machine code

Mnemonics

JMP 3000H C3
00
30

entered in the

The 16-bit memory address of the jump Jocation is
d, and then the

opposite order. First, the low-order byte (00H) 1s entere
high-order byte (30H) is entered.

fonditional Jumps

These instructions cause the microprocesso g on some conditions

r to take decisions dependm
pletion of

he data condition on the com
rilhmetic and logic operations. The conditional Jump instructions, after checking the flag conditions,
kcide whether the sequence of a program is to be changed.

The conditional Jump instructions are 3-byte instructions. The second byte gives the low-order
ine number) memory address whereas the third byte specifies the high-order (page number) memory
ddress. The following conditional Jump instructions ask the microprocessor to transfer the program

equence to the memory location indicated for given conditions.

Instructions

' opcode operand Function

JC 16-bit address jump when there is Carry (CY = 1)

JNC 16-bit address Jump when there is No Carry (CY =0)

1Z. | 16-bit address jump when the result is Zero (Z = 1)

JNZ 16-bit address Jump when the result is Not Zero (z=0)

P 16-bit address Jump when the result is Plus (17, = 0and S=0) '
™ 16-bit address Jump when the result is Minus (D; =1 and 5 =1)

JPE 16-bit address Jump if the Parity is Even (P = 1)

PO 16-bit address Jump if the Parity is Odd (P=0)

Ifa functior'l occurs repeatedly in the main program, it can be performed by a set of instructi

callec! a subroutine, written separately from the main program. The use of the subroutin .‘;110“5:
repghhon of the same instruction. The subroutine can be called by the main program lhe reaut i
To 1mp}cmgnt subroutines, two instructions, namely, CALL and RET, are useg Tgh Ca‘\lefr" feq'-‘lr_ed-
appearing in the main program calls a subroutine, while the RET 1n;truction1;ppezring at 1:;15:::2001}

| . .
he subroutine commands the microprocessor to return to the main program. These instructions are

{l explained below.

‘____M
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Instructions Mnemonic
0
peode operand Function Clﬁ_’. L
CALL  16hi -
16-bit memory This is a 3-byte instruction transferring the program CM 16
address.of a sequence to a subroutine address unconditionally. *
subroutine The memory location of the subroutine is specified by P 16
the second and the third bytes. The second byte denctes
the line number and the third byte the page number. |
For example, the instruction CALL 2050H calls the CPE 16-
subroutine located at 2050H.
RET Return from the subroutine unconditionally. This is ¢ CPO 16
1-byte instruction. —
Restart (RST) Instructions conditional
These are 1-byte call instructions transferring the program execution to a particular location vn Mnemoni
page 00H. The eight RST instructions are listed below. o """EE—-_-
Mnemonic Hex code Function RNC
RST 0 C7 Call 0000H e
RST T CF Call 0008H R:[Z
t
RST 2 D7 Call 0010H ! p
R
R5T 3 DF Call 0018H
RPE
RST 4 £7 Call 0020H
RPO
RST 5 EF Call 0028H —_—
RST 6 F7 Call 0030H %0 and M:
RST 7 FF | Call 0038H For data
used. The ins
Conditional Call and Return Instructions accumulator.”
Such instructions use the flag conditions. If the condition is satisfied, the conditional Call anL:E)D i‘:%:
instruction lransfers the program to the subroutine. Otherwise, the main program is continued. A numbes
conditional Return instruction returns the sequence to the main program when the condition is - Men
satisfied. Otherwise, the subroutine 1s continued. For a conditional Call instruction in the man @ ———
program, the Return instruction in the subroutine may be conditional or unconditional.
Conditional Call Instructions —_—
Here th
Mnemonic Function MiCrOproces:
then read th
CC  16-bit address Call subroutine located at the specified 16-bit address if Carry The in
flag is set (CY =1). —_—
M
P

Call subroutine located at the specified 16-bit address if the
Carry flag is reset (CY = 0).

Call subroutine located at the dpecified 16-bit address if the
Zero flag is set (Z = 1).

CNCH 16-bit address

CZ  16-bit address

e

-
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e

Mnemonic Function
Call subroutine located at the specifie
Zero flag is reset (Z = 0).

Call subroutine located at the speci

CNZ 16-bit address d 16-bit address if the

—

———

fied 16-bit address if the

@ program
itionally, CM  16-bit address
‘-jpbecificd by . number is negative, i.e. if Sign flag is set (S=1).
1 : .
rve yte denctes CP  16-bit address Call subroutine located at the specified 16-bit address if the
{ialTSU:?ber. number is positive, i.€. if Sign flag is reset (5 =0)
1 .
; CPE 16-bit address Call subroutine located at the specified 16-bit address if the
— parity is even, i.e., if the Parity flag is set (P = 1):
y. thisisa CPO 16-bit address Call subroutine located at the specified 16-bit address if the
parity is odd, i.e., if the Parity flag is reset (P = 0).

-

Weonditional Return Instructions /

Function

Return if the Carry flag is sct (CY = 1) »
s reset (CY = 0)

ular location on Mnemonic

Return if the Carry flag 1

Return if the Zero tlag 15 set Z =1

Return if the Zero flag is resct (4 -0

ber is negauve, 1€ if

e, ie., if the Sign flag is reset (5=0)

Return if the num the Sign flag is set (5=1.

Aber 1s positiv

RPE Return for even party, i e if the Parity flagis set (P = 1)
set (P = 0).

RPO Retutn for odd parity, i-e- if the Parity flag 1s re

—

Return if the ne

rol Instructions
or and the [/0O device, IN an
from Lhe input device (c.§

0 and Machine Cont
between the microprocess

1 sed. The instruction IN transfers data inputs
{iccumulator. The instruction OUT transfers the contents of the accumulator to
2-byte instructions where the second byte indicates t

\n LED display). These are
umber of the 1/O device. The instruction IN is explained below.
Memory contents /

m
Memory address Machine code Mnemonics
IN64H; 2050 1101 1011 (= DBH) '

DB
0110 0100 (= 64H)

2050

2051 64 2051
In this instruction, the
2050H and 2051H, and

d OUT instructions are
a key board) into the
an output device (e.g
he address or the port

For data transfer

‘onditional Call
{s continued. A
he condition is
n in the main
al.

05111 are chosen arbitrarily.

ry locations 205011 and 2
e memory locations

the bytes stored in th
t b4kl

Here the memo
microprocessor is asked to first read

then read the switch positions at por
nstruction QuUT is illustrated as follows:

ss if Carry N The i
ress if the Memory address Machine code Mnemonics Memaory contents
OUT 23H; 2060 1101 0011 (= D3H)

2060 D3
2061 0010 0011 (= 23H)

ress if the 2061 23

J—

—————

E——
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Here also the memory locations 2060 and 2061 are chosen arbitrarily. If the output port with address 3¢ I?;Ekl‘:ir:
23H refers to an LED ‘display, the execution of the instruction OUT displays the contents of the ¢ mwial ciesi

accumulator at the port. i b :

switched on, th
first four usua
Y ommands fro

HLT - It*is a 1-byte machine control instruction having the Hex Code 76. It asks the
microprocessor to stop processing and wait.

NOP © This is also a 1-byte machine control instruction having the Hex Code 00. It instru@s §advised to con
the microprocessor not to perform any operation. This instruction can Pe used with | RESET
advantage to replace a redundant instruction. When an error appears in a program
due to a wrong instruction it is better to eliminate the instruction by substituting SUBST M
NOP rather than to reassemble the entire program.

Direct an i i
d Indirect Addressing Example
Addressing instructions are commands to the microprocessor to copy 8-bit data into a destination § jhe keys are p!
from a source. The destination is a register or an output port, and the source is a register, an input pori, % ————
—_—- e ————— )
or an 8-bit number (from 00H to FFH). I i
Let the memory location 2000H contain the_data byt One can éopy!this data byte from the SUE
- H Y — : T— — Them
memory location 2000H to the accumulator A as follows: =
SPeeat et it
Machine code ] Instruction
21 LXI H, 2000H
00
20 ]
. 7E MOV A, M
Here the register pair HL is first loaded with the data byte address 2000H. Then the d‘."a byte
(D5H) from the memory address 2000H is shifted-to the accumulator A. This is an example of indirect
addressing. ' ' ' . |
The same operation can also be performed in the following manner:
I
Machine code _ Instruction The press
3A LDA 2000H location. If thg
displayed can
00
GO
20
Here the data byte (D5H) is copied i ] lator A from the memory locatiap specified ;
by the 16-bit address 2000I1. This is an example of direct addressing mode; the instruction 1.DA gives INS
the memory address 2000H directly as a part of its operand. Thus, in direct addressing modc, the
address of theoperand (data) is contained in the instruction itself’ But, in indirect addressing mode, the °
address of the operand is not directly contained in the instruction; it is contained elsewhere, e.g,, in the |
HL pair.
Microprocessor trainer kit DEL
The trainer kit is used in the laboratory to execute an assembly language program on an Intel 8085
microprocessor. The manufacturer provides a manual containing detailed information regarding the
installation, operation, and maintenance of the microprocessor system. The user must consull this
manual, whenever necessary, particularly in exccuting a program. In a student laboratory, SDA-85, EXAM T

which is a single-board microcomputer kit, is commonly used. Some other kits are ESA 85, AEFC, and
ILC V2.
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