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Appendix

l Instruction set of 8085

D) Data Transfer Group :
1) MOV, [MOVE REGISTER]

Format : [ra} e[ 1s]
Addressing : Register addressing
Group : Data transfer group
Bytes : . 1lbyte

Flag : None

Comment : This instruction will copy destination register with the content of sOurce
register. The contents of source register are not altered i.e. they remain unchanged.
T4 and r; can be of one of the registers A, B, C,D, E, H, L.
Example: Let [A] = 05H and [B] = 55H
Instruction : MOV A, B
After execution : [A] = 55H and [B] = 55H
2) MOV r, M: [MOVE FROM MEMORY]

- -

Format : [r] « [[H-L]]

Addressing : Register Indirect addressing
Group : Data transfer group

Bytes : 1 byte

Flag : None

Comment : This instruction will load
location, whose address is stored in H
are not altered. r can be any one of the registers A, B,C,D,E H,L.
Example : Let, [H-L] = CFFF H, [CFFF] = 35H and [B] - 8251
Instruction: ~ MOVBM

destination register with content of memory
-L register pair. The contents of memory location

After execution : [B] = 35H

[CFFF] = 354
3) MOV M, r: [MOVE TO MEMORY)

Format : [[H-L]] & [r]

Addressing : Register Indirect
Group : Data transfer group
Byte : 1 byte

Flag : None
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4)

5)

6)

Comment : This instruction will copy the content of register r to the memory location,
whose address is placed in H-L register pair. r can be any one of the A, B, C, D, E, H, L.
Example : Let [HL] = FOOOH and

[FO00] = 40H and [C] = FAH then

Instruction : MOV M, C

After execution: [C] = FAH

[FO00] = FAH
MV r, data : [MOVE IMMEDIATE 8-BIT]
Format : [r] « data (second byte)
Addressing : Immediate addressing
Group : Data transfer group
Bytes : 2 bytes
Flag : None

Comments : This instruction will load the register r with 8-bit immediate data specified
in second byte of instruction.

Example : Instruction : MVI A, 35H
This instruction will load accumulator with immediate data 35H.
MVI M, data: [MOVE IMMEDIATE 8-BIT]

Format : [[H-L]] « data (second byte)
Addressing : Immediate/Register indirect address
Group : Data transfer group |

Bytes : 2 bytes

Flag : None

Comment : This instruction will load the memory location, whose address is stored in
H-L pair with 8-bit immediate data specified in the second byte of instruction.
Example : Let [H] [L] = DOOOH

Instruction : MVIM, 35 H
Above instruction will load memory location DOOOH with immediate data 35 H.
LXI rp, 16-bit data : [LOAD RECISTER PAIR IMMEDIATE]

Format : [rp] ¢ 16-bit data i.e. [rn] ¢~ byte 3, [ ] « byte 2
Addressing : Immediate :

Group : Data transfer group

Bytes : 3 bytes

Flag : None
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8)

9)

Comment : The byte 3 of instruction is moved into high order reg-ister (rw) ‘Tf Tegister
pair rp and byte 2 is moved into low order register (ri) of register pair. The Tegister pair
can be BC, DE, HL or SP. [SP (stack pointer) is not a valid register pair, but it can be used
in LXI instruction]

Example : LXI H, 3500 H. . o

This instruction will load H-L pair with 3500 H. 35 H will be loaded in high orde

register(H) and 00H will be loaded in low order register (L).
LDA addr : [LOAD ACCUMULATOR DIRECT] (Oct. 2007; March 1)

Format : [A] « [[byte 3] [byte 2]]
Addressing : Direct addressing mode
Group : Data transfer group
Bytes : 3 bytes

Flag : None

Comment : This instruction will load accumulator with content of memory location,
whose address is given in the instruction itself. The contents of memory location are not
altered. :
Example : Let [C500] =26 H

Instruction : LDA C500

After execution: [A]=26H

[C500] =26 H
STA addr : [STORE ACCUMULATOR DIRECT]
Format : [[byte 3] [byte 2]} « [A]
Addressing : Direct addressing
Group : Data transfer group
Bvtes : 3 bytes
Flag : None

Comment : This instruction will load the content of accumulator into the memory

location, whose address is specified in the instruction. The contents of accumulator are
not altered.

Example : Let [A] =35 H
Instruction : STA C500 H
After execution : [C500] =35 H
[A]=35H
LHED addr : [LOAD H AND L REGISTER DIRECT] (Mar.02, 08,Oct. 03, 04, 08)
Format : [L] « [[byte 3] [byte 2]]
[H] « [[byte 3] [byte 2] + 1)
Addressing : Direct addressing
Group : Data transfer group
Bytes : 3 bytes
Flag : . None
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10)

11)

Comment : In this instruction, the first byte gives the opcode and second and third byte
give 16-bit address of memory location in usual convention. The contents of memory
location whose address is specified in the instruction are loaded into register L and the

content of next memory location loaded in register H.
For example :

Let memory location 2100 H contains 31 H and 2101 H contains 52 H then after
execution of instruction-

LHLD 2100 H
Register H will contain 52 H and register L will contain 31 H.

k,zmo 31

H| 52H | 31H |L
2101 </
SHLD addr : [STORE H AND L REGISTERS DIRECT] (March 2004, 2006, Oct. 2007)
Format : [[byte 3] [byte 2]] « [L]

[[byte 3] [byte 2] + 1] «— [H]
Addressing : Direct addressing
Group : Data transfer group
Bytes : 3 bytes
Flag : None

Comment : The contents of register L are transferred to the memory location whose

address is specified by byte 2 and byte 3 of the instruction. The contents of register H are
moved to succeeding memory location.

Example : Let[H]=32Hand [L]=35H
Instruction : SHLD 2100 H
After execution : [2100] =35 H
[2101] =32 H
LDAX rp : [LOAD ACCUMULATOR INDIRECT] (March 2006, Oct. 2007)
Format : [A] « [[rp]]
Addressing : Register indirect
Group : Data transfer group
Bytes : 1 byte
Flag : None
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12)

13)

D

1

Comment : The contents of memory location, whose address is stored in register ..
are loaded into accumulator. The content of memory location remain unchangeq, o
beB(i.e.Band C)or D (i.e. Dand E)

Example : Let [B] =25 H, [C] = 25 Hand [2525] = 33 H
Instruction : LDAX B
After execution: [A]=33H
STAX rp : [STORE ACCUMULATOR INDIRECT]
Format ; [[rp]] « [A]
Addressing : Register Indirect addressing
Byte: 1 byte
Group : Data transfer group
Flag None
Comment : The contents of accumulator are transferred to the memory location whose
address is stored in register pair rp. The valid register pairs are B (i.e. B& C) and D (ie
D &E)
Example : Let [D] =25H and [E] =25 H, [A] =55 H
Instruction : STAXD
After execution : [2525]=55H
XCHG : [EXCHANGE HAND L WITH D AND E]  [(UEIpd0 Al ER O s
Format : [H] « [D]
[L] & [E]
Addressing : Register
Group : Data transfer group
Bytes : 1 byte
Flag : None
Comment : The contents of register H are exchanged with that of register D and the
contents of register L are exchanged with that of register E.
Example : Let [H] =23 H, [L] =32 H, [D] = 53 Hand [E] =55 H v
Instruction XCHG
After execution: [H]=53Hand [L] =55H,
B [Dj=23Hand [E] =32 H
I ArthmeticGrowp: e
ADD r:[ADD REGISTER]
Format : [Al « [A] + [r]
Addressing Register addressing
Group Arithmehce group
Bytes . I byte
Flag : All
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3)

Comment : The contents of register r are added to the content of accumulator. The result
is stored in accumulator. All the flags may be affected.
Exampie: Let, [D]=35Hand [A] =05 H
Instruction : ADDD
Addition: 35H = 00110101

+05H =0000 0101
3JAH =0011 1010
5=0, Z=0, AC=0 P=1, Cy=0
After execution :
[A]=3AH
Flag Register= | 00 -0~ |1|-0]
[D] = 35H
ADD M : [ADD MEMORY CONTENT TO ACCUMULATOR]
Format : (Al A+ [H] L] .
Addressing : Register Indirect addressing
Group : Arithmetic group
Byvtes : 1 byte
Flags : All

Comment : The contents of accumulator are added to the content of memory location,
whose address is stored in H-L pair. The result is placed in accumulator. All flags may
be affected.

Example : Let [H-L] = D000 H, [D000] =51 Hand [A] =35 H
Instruction : ADDM
After execution : [A] =86 H and [D000] =51 H
ADI data : [ADD IMMEDIATE TO ACCUMULATOR]

Format : [A] < [A] + data (byte 2)
Addressing : Immediate addressing
Group : Arithmetic group

Bytes : 2 bytes

Flag - All

Comment : This instructions adds the 8-bit immediate data specified in second byte of
instruction to the content of accumulator. All flags may be affected.

Example : Let[A] = EAH
Instruction: ADI15H
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Addition (A EAH =11101610
Data +15H = 00010101
FFH = 11111111
Flags: S=1, Z=0, Ac=0
P=1, Cy=0

After execution - [A] = FFH .
&  ADC r:[ADD REGISTER TO ACCUMULATOR wiTH Cazx /(R

Format : (A] « [A]+ fr}~ Cyl
Addressing - Register addressing
Group - Arithmetic group
Bytes - 1 byte

Flags All

&mt:mm%hmdmmm&emi:e;z-

md&\ecmumtof&wmn}'ﬂag-ﬂ-emﬂtispixadmmmﬁﬁm Al Bass =z >
affected.

Example:L.et[A]=5FH,[D]=33Hand[Cy]=01H

Instruction - ADC D

Addition :
[A]:SFH = 01011111
[Dj:+33H = 0110011
[Cyl-«01H = 00000001

[A]=93H =10010011
Flags: 5=1,2=0,P=1,
Ac=1,Cy=0
[Note : This instructions generally used in 16-bit addiion For examples 0 235
content of BC register to the content of DE registers, this instruction & used ©0 &0~
for the carrv generated by low order byte ]

5) ADCM:[ADD MEMORY CONTENT TO ACCUMULATOR WITH CARRY!

Format [A] « [A] + {H-L] + [Cy}
Addressing Register Indirect

Group Anthmetic

Byte - | bvte

Flay All

Comment : The contents of memon locatton whose ad
! b fress

: place i H-1 regee &
and (‘mt“ﬂt el Cy ﬂdg are \‘d-it.'d LT t}k ,\\ntmt " )
N . \“

accumulator The result s pe o

accumulator.
Example Let [HL] = FOOOH
[A] - 35H
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ICVI—WIFW] =08 H
Instruction  ADC M

After execution - [A] = A H
S Z Ac P Cy

ﬂag:ﬂﬂ-, (]] _0

o ACldata: [ADD IMMEDMTE TO ALCUMUIATUR WITH CARRY)
Format [A] « [A] + data + [Cy])
Addressing - Immediate addressing

Group : Arithmetic group
Bvtes - 2 bytes
Flags All

Comment : This instruction adds the content of accumulator to the bt ummediate data
specified in second byte of instruction along with the content of carry flag The resull =
placed in accumulator. All flags may be affected.
Exampie - Let [Cy]=1H&[A]=05H
Instruction ACISS H
After execution - [A] =5BH

*  SUBr: [SUBTRACT REGISTER FROM ACCUMULATOR|

Format (Al « [A] -[r]

Addressing Register addressing

Group Arithmetic instructions group
Bytes 1 byte

Flag All

Comment : The contents of register r are subtracted from the content of acoumulator
The result is placed in accumulator. All the flags may be atfected

Example - [A]=37H
[Cl=40H
Instruction . SUB C
{C].90H =01000000
2 scomplement = 11000000
+{A}:37H =0011 0111

1111 0111

humplﬂm‘nnuﬁfi
! i1t itriott

Resuit [A] - ¥V H

Flags $ = 1LZ+0 A

l—‘ 1) LY
Thw result. es 2 negative Nuambe? will be 1 2w complement and ffias a4 e >
Flag b et
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8)

9)

10)

S

SUB M : [SUBTRACT MEMORY FROM ACCUMULATOR]

Format : [A] « [A] - [[H-L]]
Addressing : Register Indirect
Group : Arithmetic Instruction
Byte : 1

Flag : All

Comment : The content of memory location, whose address stored in H-L register pairs
subtracted from the content of accumulator. The result is placed in the accumulator.

Example : [HL] = 2500 H
[2500] =05 H
[A]=07H
Instruction : SUBM
After execution: [A]=02H
SUI data : [SUBTRACT IMMEDIATE FROM ACCUMULATOR] m
Format : [A] < [A]-data
Addressing : Immediate addressing
Group : Data transfer group
Bytes : 2 bytes
Flag : All

Comment : The 8-bit immediate data specified in the second byte of the instruction =
subtracted from the content of accumulator. Result is placed in accumulator. All ©:
flags may be affected.

Example : Let, [A]=1FH

Instruction : SUI 1IFH

After execution : [A] = 00H

SBB r : [SUBTRACT REGISTER AND BORROW FROM ACCUMULATOR]

Format : [A] < [A] - [r] - [Cy] (Mar. 2008, 2009, Oct. 2
Addressing : Register addressing

Group : Arithmetic group

Bytes : 1 byte

Flag : All

Comment : The contents of register r and carry bit are subtracted from the contents ©
accumulator. The result is placed in accumulator. All the flags may be affected.
Example : [A]=37H

[B]=3FH

[Cyl=01H

Instruction : SBB B

[B]=3F

Borrow : +1

40H = 01000000

2’ s complement of 40 H
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11)

12)

13)

= 11000000
+[A] =00110111
lo] 11110111
Complement carry :
11110111
Result : [A] = F7H

The borrow flag is set to indicate the result is in 20 s complement. 4
SBB M : [SUBTRACT MEMORY CONTENT AND BORROW FROM CCUMULATOR]

Format : [A] « [A] - [[H][L]] - [Cy]
Addressing : Register Indirect addressing
Group : Arithmetic group

Bytes : 1 byte

Flag : All

Comment : The contents of memory location whose address is stored in H-L pair along
with carry bit are subtracted from the contents of accumulator. Result is placed in
accumulator. All the flags may be affected.
Example : Let [H-L] = 2500 H, [2500] = 05 H,

[A] =07 Hand [Cy] =0.

Instruction : SBB M

After execution : [A] =02 H
SBI data : [SUBTRACT IMMEDIATE WITH BORROW]

Format : [A] < [A] - data - [Cy]
Addressing : Immediate addressing
Group : Arithmetic group
Bytes : 2 bytes

Flag : All

Comment : The 8bit immediate data, specified in the second byte of instruction is
subtracted along with the carry bit from the content of accumulator. The result is placed
in accumulator. All the flags may be affected.
Example: Let [A]=32H, [Cy]=1H

Instruction : SBI 31 H

After execution : [A] =0
INR r : [INCREMENT REGISTER CONTENT BY 1]

Format : [r] « [r] + 1

Addressing: = Register addressing
Group : Arithmetic group
Bytes : 1 byte

Flag : S,Z,P, Ac

Comment : The contents of register r are incremented by one and the results are stored
in the same place. All the flags except carry tlag may be affected. The register r can be A,
B,C,D,E, Hand L.
Example : Let [B] = FFH

Instruction : INR B
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14)

15)

16)

After execution : [B] = 00H
Flag:$=0,P=0,Ac=0,Cy=0,Z=1
INRM: [INCREMENT MEMORY CONTENT BY 1]

Format : [[H] [L]] & [[H] [L]] +
Addressing : Register indirect
Group : Arithmetic instruction
Byte : 1byte

Flag : S, Z, P, Ac except Cy

Comment : The content of memory location whose address is stored in H-L register ;.
is incremented by one and result again i.e.stored on the same place.

Example : [H-L] = 2500 H

[2500] = 04 H
Instruction : INRM
After execution : [2500] = 05 H
INX rp : [INCREMENT REGISTER PAIR BY 1]
Format : [rp] « [rp] + 1
Addressing : Register addressing
Group : Arithmetic group
Bytes : 1byte
Flag : None

Comment : This instruction increments the content of register pair rp by 1. No flags 2
affected. The instruction views the contents of the two registers as a 16-bit number.
Fxample : Let [HL] = D000 H

Instruction : INX H

After execution : [HL] = D001 H
DCR r: [DECREMENT REGISTER BY 1]

Format frfe1r] - |
Addressing Register

Group - Anthmetic

Byte I byte

Flag 5 7.0, Ac except Cy

Comment : The content of register 15 decremented by 1 and the results are stored 1!
same place

Fxample (D] = 00H
instruction  IX'R D
(D] 00H BO000GO00
0l H 0000000
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17)

18)

Subtraction is performed in 2's complement

[D] = 00000000

+
2’scomplement ~ 11111111
of 1

[D] =11111111
After execution : [D] = FFH
DCR M : [DECREMENT MEMORY CONTENT BY 1]

Format : [((HI[L]] « [(HIL] - 1
Addressing : Register indirect addressing
Group : Arithmetic group

Bytes : 1byte

Flag : S,Z, Ac, P except Cy

Comment : This instruction decrements the content of memory location, whose address
is stored in H-L pair by 1 and the result is placed at same place. All flags except carry
flag are affected.

Example : Let [H-L] = DO0OH and [D000] = 2A H
Instruction : DCR M
After execution : [D000] =29 H
DCX rp : [DECREMENT REGISTER PAIR BY 1]
Format : [rp] < [rp] -1
Addressing : Register addressing

Group : Arithmetic group
Bytes : 1byte
Flag : None

Comment : This instruction decrements the content of register pair rp bv 1. No flags are
affected. This instruction views the contents of the two registers as a 16-bit number
Example : Let [DE] = D000 H

Instruction : DCX D

After execution : [DE] = CFFF H

19) DAD rp: [ADD REGISTER PAIR TO H AND L REGISTER]

[March 04, 05 Oct. 064,09; July 17

Format [HJL} « [H]L] + [rh] [r])
Addressing - Reglhfer addressing
Group : Arnithmetic group

Bytes : | bvie

Flag - Cy
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Comment : The contents of register pair rp are added to the C'i_’“t‘ﬂ'lts of H-L pair R%uy

is placed in register H and L. Only carry flag is affected.
Example : Let, [H] = 03 H, [L] = 05, [D] = 15 H and [E]=12H.
Instruction : DAD D

After execution: [L]=05+12=17H
(H]=03+15=18H

. [H-L]=1817H
In this case, carry flag is reset.
200 DAA: [DECIMAL ADJUST ACCUMULATOR]
Addressing : Implied addressing
Group : Arithmetic group
Bytes : 1 byte
Flag : All
Comment : The eight bit number in the accumulator is adjusted to form two four-h;
Binarycoded Decimal digits by this instruction. It can be done by following process :

ue of the least significant 4 bits of the accumulator (As - Ay) is greater than 9
if the AC flag is set, 6 (06) is added to low order 4-bits of accumulator.

2) Ifthe value of most significant 4-bits of the accumulator (A7 — Ay) is greater than 9 or
the Cy flag is set, 6 (60) is added to the high order 4-bits of accumulator.

3)  If both 4 LSBs and 4 MSBs of accumulator are greater than 9 or Ac and C flags are s
respectively then 66 add to the accumulator content.
[Note : This instruction must always follow an addition instruction for two BCT
numbers. It can not be used to adjust results after subtraction.]

1) If the val

Example :
Add 1241, to 39cp
39pp =00111001
+128p =00010010
51scp = 01001011=4BH

The binary sum is 4B H. But BCD sum is 51
To adjust result add 6 to lower nibble
4B = 01001011
+06 = 00000110
51 = 01010001

Thus [A] = 51 1€ contents are adjusted to BCD values.

11D Logical Group : e

1)  ANAr:[LOGICAL AND WITH ACCUMULATOR] m
Format . [A] ¢ [A] & [r]
Addressing : Register addressing
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3)

I— Psracwer S nd Pocammung of O
LoD Lomm g
s ibve
T 5 Z P e oodiSed | dGr=0 Ac=1
Comamment

‘--EMTL:MELM ANDed wth the cortent of

repswEr ¢ Resolt = placed ¢ accmrmibay S 7 md T fiags are modied The (v fag =
Wﬁ"‘"ﬂ"’&r

2 00110801
00100001 =21 H
After execubon - [A]= 21 H
Hags- S =0Z=0.P=1

Ac = 1LG=0
ANA M : [LOGICAL AND WITH MEMORY]

-

Format: (A< [Al~IHHLT
Addressing:  Register indirect addressing
Group : Logical group

Bytes - 1bvte

Flags : S, Z, P modified Cy =0, Ac=1

Comment : The contents of accumulator are logically ANDed with the content of
memory location, whose address is stored in H-L pair. The result is placed in
accumulator. The S, Z and P flags are modified. The Cy flag is reset and the Ac flag is
Example : Let [A] = 3B H, [H-L] = D000 H and [D000] = 29 H

Instruction : ANAM

[A]:3BH =00111011
AND29H = 00101001

00101001 = 299H
After execution : [A] = 29 H
Flags:5=0,Z2=0,P=0

Ac=1,Cy=0
ANI data : [AND IMMEDIATE WITH ACCUMULATOR]
Format [A] « [A] A data
Addressing Immediate addressing

Group - Logical group
Bytes . 2 bytes.
Hlags . 5,7, I’ are moditied Cy = 0, Ac = |
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Comment : The contents of accumulator are logically ANDed with the 8-bit jr,

. : . Thed;,.
data specified in the second byte of the instruction. The result is placeg

accumulator. The S, Z, and P flags are modified. Cy flag is cleared and Ac flag is s;tn g
Example : Let [A] = 11 H
Instruction: ANI 11 H
After execution : [A] = 11 H
4) ORAr:[LOGICALLY OR WITH ACCUMULATOR] m
Format : [A] & [A] v [1]
Addressing : Register addressing
Group : Logical group
Bytes : 1 byte

Flags : Z, S, P are modified. Ac and Cy are reset

Comment : The contents of accumulator are logically Inclusive ORed with the contenx
of register r. The result is placed in accumulator. r may be any one of A, B, C, D, E, ¥
and L registers. Ac and Cy flags are reset.

Example : Let [A] =29 Hand [B] =35 H
Instruction : ORA B
[A]:29H =00101001
OR[B]:35H =00110101

00111101 =3DH
After execution : [A] = 3DH

Flags :5=0,2=0,P=0,Ac=0,Cy=0
51  ORAM:[LOGICALLY OR WITH MEMORY]

Format : [A] « [A] v [[H] [L]]

Addressing Register Indirect

Group - Logical

Byte : 1

Flags 2,5, P are modified, Ac and Cy are reset

Comment : The contents of accumulator are logically ORed with the contents of memar

location, whose address is placed in H-L register pair. The result 1s placed
accumulator. Ac and Cy flags are reset

I xample [A)l= 03 H
[H-L] = DOOOH
{D000) = 81 H
Instruction - ORA M
03 H Q0000011
(K Kl = 10000001
83 H 100000 |
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After execution [A] = 83 H
Flags:S=1,Z=0,P=0,Cy =0, Ac=0
o)  ORIdata: [LOGICALLY OR IMMEDIATE]
Format : [A] « [A] v data
Addressing : Immediate addressing
Group : Logical group
Bvtes : 2 bytes
Flags : S, Z, P are modified, Cy and Ac are reset.

Comment : The contents of accumulator are logically ORed with the 8-bit immediate
data specified in the second byte of the instruction. The result is placed in accumulator.
The S, Z and P flags are affected. The Cy and Ac flags are reset.
Example : Let, [A] =35 H

Instruction : ORI 99H

[A]=35H = 00110101
OR 99H = 10011001

10111101 = BDH
After execution: [A] = BDH
Flags:5=1,Z=0,P=1,Ac=0,Cy=0
7} XRA r: [EXCLUSIVE OR WITH ACCUMULATOR]

(March 2006, July 2018)

Format : [A] < [A] v [1]

Addressing : Register addressing

Group : Logical group

Bytes : 1 byte

Flags : S, Z, P are modified, Cy =0, Ac =0

Comment : The contents of accumulator are logically exclusive-ORed with the contents
of register r. The result is placed in accumulator. The r may be any one of the A, B, C, D,
F, Hand L register. The Cy and Ac flags are reset.

Example : Let [A] =25 H and [B] =39 H
Instruction : XRA B
[A]:25H = 0010 0101
B]:39H - 0011 1001
0001L100 = 1CH
After execution  [A] = 1CH
Flags :$=0,Z2=0,P=0,Ac=0,Cy =0
B XRAM: [EXCLUSIVE OR WITH MEMORY |
Format IA] « [A] v [[H-L]]

Addressing, Register Indirect
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10

50y,
Group - Logical
Bvte 1 bvte

Flags : S, P, Z are modified Cv and Ac are reset.

Comment : The content of the accumulator are logically exclusive OR-¢g With «
content of the memory location whose address placed in H-L register pair. The . .~
placed in the accumulator. The Cy and Ac flags are reset. h
Example  Let [A] =77 H

[H-L] = DOOOH
[DO00] = 56 H
Instruction - XRA M
[A]:77H = 0111 0111
DO} -5%6H = 0101 0110
0010 0001

After execution : [A] = 21 H
Flags :5=0,Z2=0,P= 1,Cy=0,Ac=0
XRI data : [EXCLUSIVE OR IMMEDIATE WITH ACCUMULATOR]

Format |A] « [A] v data
Addressing : Immediate addressing
Group : Logcal group

Bytes 2 bytes

Flags : S, Z, P are modified Ac=0,Cy =0
Comment : The content of accumulator are logically exclusive- OR’ed with the ¢
immediate data specified in second byte of instruction. The result is placed
accumulator. The S, Z, and P flags are affected. The Cy and Ac flags are reset.
Frample Let|A]=5BH
Instruction XRI 35 H
[Aj:5BH = 01011011
Data35H = 00110101
01101110 = 6EH
After execution [A] - of H
Mags 5=0.720P=0,Cy=0,Ac=10
CMP r: [COMPARE WITH ACCUMUT AT R (Ot 04, Mar 05 )

Format tA] - {t]
Addressing Regaster addressing
Group Logwal group
Hytes i byte

i lay All
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i

11)

12)

Comment : This instruction compares the content of the register with content of
accumulator. Comparison is done using subtraction of content of register from the
content of accumulator, The content of accumulator remains unchanged.
The result of comparison is shown by setting the flags as :
(a) If [A] < [r] then Cy flag is set to 1
(b) If [A] = [r] then Z flag is set to 1
(c) If [A] > [r] then Z and Cy flags are reset
The ‘r’ may be any one of the A, B, C, D, E, H and L register.
Example: Let [A] =15H and [H] =57 H
Instruction : CMP H
After execution:Cy=1,Z=0
CMP M : [COMPARE MEMORY WITH ACCUMULATOR]

Format : [A]-[[H-L]]

Addressing : Register indirect addressing
Group : Logical group

Bytes : 1 byte

Flags : All

Comment : This instruction compares the content of memory location whose address is
stored in H-L pair with the content of accumulator by subtracting the content of
memory location from the content of accumulator. The content of accumulator remains
unchanged.

The result of comparison is shown by setting the flags as below :

(a) The zero flag is set to 1 if [A] = [[H][L]]

(b) The Cy flag is set to 1 if [A] < [[H][L]].

(c) Both Cy and Z flags are reset if [A] > [[H][L]]

CPI data : [COMPARE IMMEDIATE WITH ACCUMULATOR]

Format : [A] - data

Addressing : Immediate addressing
Group : Logical group

Bytes : 2 byte

Flags : All

Comment : This instruction compares the 8-bit immediate data, specified in the second

byte of instruction, by subtracting it from the contents of accumulator. The content of

accumulator remains unchanged. The result of comparison is shown by setting flags as :

1) If the contents of accumulator are equal to 8-bit immediate data, then zero flag is
set.

2)  If the contents of accumulator are less than the 8-bit immediate data, then carry flag
is set.

3)  Else, both flags are reset.
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13) RLC:[ROTATE ACCUMULATOR LEFT] (Oct

Format : (A1l © [Adl, [Ad] & [A7] (ST < [A7]

Addressing : Implied addressing

Group : Logical group

Bytes : 1 byte

Flag : Only Cy _

to left by one bit position. The b 1.

ulator are rotated one
flag. It is shown in followmgﬂflgure :

A] A, A1 An

Comment : The contents of accum

is stored in bit Ag as well as in carty
A. Ay As Ay

T— L 4| 1 | 1T
. Accumulator

Cy
s I _’_

Example : Let [A] =93 Hand [Cyl=0
Instruction : RLC

Before instruction :
Ay

](IUIOOII

0
Cy

Accumulator

Atter execution . RLC

A A,
i ol ol 1]ojopr]1]!
Cv Accumulator
Thus [A] =27 Hand Cy =1
14) RRC:[ROTATE ACCUMULATOR RIGHT] (Mar, 2003, 200
Format [As] & [An-1), [A7] < [Ao], [C)] « [Ao]
Addressing : Implied addressing
Group Logical group
Bytes 1 byte

Flag : Cy

Comment : The contents of accumulator are rotated right by one bit position. The bit
of accumulator is stored in the bit A7 as well as in carry flag. Only the Cy flag is afectey
The function of RRC is shown in the following figure. '

A' A" A L A_‘ .;\ V a\ 1 "\‘ f\”

Cy Accumulator |

¢ -4
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16)
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Example : [A] =83 H [Cy] =0
Az Ay

/

0 110 oOjojoqopi1gi1

Cy
Accumulator

Instruction : RRC
After execution :

] 1 1 0 00010741
Cy Accumulator

Thus [A] = C1H, [Cy] = 1 Y
RAL : [ROTATE ACCUMULATOR LEFT THROUGH CARRY]  [BHNENCAITRG
Format : [Ans1] & [An), [Ad] « [Cy], [Cy] « [A7]

Addressing : Implied addressing

Group : Logical group '

Bytes : 1 byte

Flag : Cy
Comment : This instruction rotates the content of accumulator one position left through

carry flag. The carry flag status is stored in bit A0 of accumulator and the bit A7 of
accumulator is stored in carry flag. The function of RAL is shown in following figure :

A, Ag

i/

< +r <+ ' N
{ Ly Accumulator l
—

Example : Let [A] =29 H,

[Cy]=1H
1 ojoj1jo]J1]J]0]0]1
Cy Accumulator
Instruction - RAL
0 oj1j1oj1j0Cc]op1}1
Cy Accumulator

Thus [A]=53H

[Cyl=0
RAR : [ROTATE ACCUMULATOR RIGHT THROUGH CARRY]|

Format : [An] & [Anal, [A7] & [Cy], [Cy] « [Ao]
Addressing : implied addressing

Group : Logical group

Bytes . 1 byte

Flag : Cy
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17)

18)

19)

Comment : The contents of the accumulator are mtﬁh‘-‘f to right by one bit pagy,,
through carry flag. The carry flag status is stored in bit A-‘ of ?‘T“mm‘““" and the bi; :
of accumulator is stored in carry flag. Only the carry flag is affected.
The function of RAR is shown in the following figure.

A- '&FE:

4> > E B 1T+
Cy Accumulator

<4—
Exampie  Let [A] =3B H,
[Cyvi=0H

o] [oTolfr]afofri:

Cy Accumulator
Instruction : RAR

ocjojoy1rpi1p1rjpoqi

Cyv Accumulator
Thus [A]=1DH
[Cyl=1
CMA : [COMPLEMENT THE ACCUMULATOR] (March 2020
Format : [Al—[A]
Addressing : Implied addressing
Group : Logical group
Bytes 1 byte
Flag : None

Comment : This instruction complements the content of accumulator. Result is placed i
the accumulator.
Example : Let, [A]=3BH=00111011

Instruction : CMA
After execution : [A]=11000100
ie. [A]l=C4H
CMC : [COMPLEMENT CARRY] (Oct. 03, March 05; July 1)
Format : [Cy] ¢ [6}-’ ]
Group : Logical group
Bytes : 1 byte
Flag : Cy

Ec:al:lnn!:fen:t L:th[";;"]r? lﬂ}‘;g 1s complemented. No other flags are affected.
Instruction : CMC
After execution : [Cy] = 0 H
STC : [SET CARRY] W
Format [Cy]e-1
Addressing Implied addressing
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2)

3)

Group : Logical group
Bytes : 1 byte
Flag: Cy

Comment : This instruction sets carry flag to 1. No other flags are affected.
Branching Group :

JMP addr. : JUMP UNCONDITIONALLY]

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

Flag : None

Comment : The control is transferred unconditionally to the memory location, whose
address is specified in the instruction.

Jeondition addr. : [Conditional JUMP]

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

Flags : None

In conditional jump instructions, the jump is taken only if the condition is true. The
conditional jump instructions and conditions are as given below.

i) JNZ addr :  Jump on not zero (Z = 0)

ii) JZ addr :  Jumponzero (Z=1)

iii) JNC addr :  Jump on not carry (Cy = 0)
iv) JC addr :  Jump oncarry (Cy = 1)

v) JPO addr :  Jump on odd parity (P = 0)
vi) JPE addr :  Jump on even parity (P = 1)
vii)  JPaddr : Jump on plus (S=0)

vili) M addr :  Jump on minus (S = 1)

If the condition is satisfied, then only the address of memory location specified in the
instruction is loaded in program counter.

CALL addr. : [UNCONDITIONAL SUBROUTINE CALL]
Format: [[SP]-1]« [PCyl

[[SP] - 2] & [PCy]

[SP] « [SP] - 2

[PC] « addr
Addressing Immediate addressing
Group : Branching group
Bytes : 3 bytes
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Comment : CALL instruction is used to call a subroutine unconditionally. Befor, th

control is transferred to the subroutine, the address of next instruction to be eXeCute
the main program is stored in the stack. The contents c?f SP are decrgmenteQ by2 The:
the program jumps to the subroutine whose starting address is specifieq in g
instruction.
Ccondition addr. : [Conditional CALL]
Format: [[SP]-1] « [PCyl

[[SP] - 2] « [PC{]

[SP] « [SP] -2

[PC] « addr
The conditional call instructions and conditions are listed below :
i) CCaddr : Callifcarry(Cy=1)
ii) CNCaddr : Callifno carry (Cy= 0)
iii) CZ addr . Callifzero(Z=1)
iv) CNZaddr : Callifnozero(Z=0)
v) CPaddr : Callif plus(S=0)
vi) CMaddr : Callif minus(S=1)
vii) CPOaddr : Callif odd parity (P =0)
viii) CPEaddr :  Callif even parity (P=1)

RET : [RETURN FROM SUBROUTINE]
Format: [PCL] « [[SP]],

[PCH] « [[SP] + 1]

[SP] « [SP] + 2
Addressing : Register indirect
Group : Branching group
Bytes : 1 byte

Comment : The contents of memory location, whose address is specified in stack poit
are moved to the lower order byte of program counter. The content of the me™
location whose address is one more than the content of SP, moved to the higher o
byte of program counter. The contents of stack pointer are incremented by 2.
Rcondition : [Conditional RETU RN]
Format :  [PCL] ¢ [[SP])
[PCH] ¢ [[SP] + 1]
[SP] « [SP] + 2
Addressing : Register Indirect
Bytes : 1
Flag . None
Comment : If the specified condition is true, the cfor™

: ' actions specified in RET are P¢
Otherwise the control continues sequentially e
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Opcode Description Flag
RC Return on Carry Cy=1
RNC Return with no carry Cy=0
RP Return on positive S=0
RM Return on minus S=1
RPE Return on parityeven P =1
RPO Return on parity odd P=0
RZ Return on zero Z=1
RNZ Return on no zero Z=0

RST n: [RESTART]

Format: [[SP]- 1] « [PCy]
[[SP] - 2] « [PC,]
[SP] « [SP] -2

[PC] - 8*(n)
Addressing : Register Indirect
Byte : 1
Flag : None

Comment : Control is transferred to the instritction whose address is 8 times the content

of n. These instructions are used with interrupts.

Opcode Operand Restart addr.
~ RST 0 0000

RST 1 0008
RST 2 0010
RST 3 0018
RST 4 0020
RST 5 0028
RST 6 0030
RST 7 0038

PCHL : [LOAD PROGRAM COUNTER WITH HL)]

Format : [PCy] « [H]

[PCy ]« [L]

Addressing : Register addressing

Group : Branching group

Bytes - 1 byte

Flag : None
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tent of register H to higher order by,
rder byte of program counter.

ditional jump instruction, with jump

Comment : This instruction moves the con of
program counter and the content of register L to lower 0
This instruction is equivalent to one byte uncof
address. stored in H-L pair.
Example : Let, [H] =25 Hand [L]=39H
Instruction : PCHL
After execution : [PC] = 2539 H
After execution of PCHL instruction, the control wi
2539 H. s

V) Machine Control Group :

11 be transferred to memory locatig,

A) Stack operation:
1)  PUSH rp : [PUSH REGISTER PAIR ON STACK] m

Format: [[SP]-1] « [rh]
[ [SP] - 2] « [rl]
[SP] « [SP] -2
Addressing : Register indirect addressing
Bytes : 1 byte
flags : None
Comment : (a) 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.
(b) The contents of the low order register of register pair rp are moved to the location
whose address is two less than the content of stack pointer.
(c) The stack pointer is decremented by two. rp may be any one oftheB(B&C),D(C
&E), HH&L).
Example : Let [SP] = D015 H, [B] =25 Hand [C] =55 H
Instruction : PUSH B
After execution:  [D014] =25 H
[D013] =55 H
and [SP] = D013 H

SP - D013
D014
D015

Format : [[SP] - 1] « [A]}
[[SP] - 2], « [Cy], (1P] - 2], & x,
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[[SP] - 2], « [P], [[SP] - 2], < X,
[[SP] - 2], < [Ac], [[SP] - 2], « %,
[[SP] - 2], « [Z], [[SP] - 21, « [S],
- [SP] < [SP]-2 (x - Undefined)
Addressing : Register indirect addressing
Bytes : 1byte
Flag : None

3)

4

Comment : (a) The contents of accumulator are moved to the memory location, whose

address is one less than the content of stack pointer.
(b) The contents of processor status word (flag register) are moved to the memory
location, whose address is two less than the content of stack pointer.
(c) The stack pointer is decremented by 2.
Example : Let [A] = 33 H and Flag Register = 25 H, [SP] = D015
Instruction : PUSH PSW
After execution : [D014] = 33 H, [D013] =25 H

[SP]=D013 H
POP rp : [POP OFF STACK TO REGISTER PAIR]
Format: [rl] < [[SP]]
[th] « [[SP]+ 1]
[SP] « [SP] + 2
Addressing : Register indirect
Bytes : ) 1 byte
Flag : None

Comment : (a) The contents of the memory location, whose address is specified by the
stack pointer are moved to low order register of register pair rp.
(b) 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.
(c) The stack pointer is incremented by 2.
rp may be any one of the pairs B(B& C), D(D & E)and H (H & L)
Example : Let [SP] =2001 H
Instruction : POP H

Before Execution After Execution
Stack stack
2001 | 10 |esp 2000 | 10 |
2002 20 ! 2002 20
— e s p—
2003 | 2003 | — SP
[SP] = 2001 [SP] = 2003

[Hl=20H[L]=10H
POP PSW : [POP OFF STACK TO ACCUMULATOR AND FLAG REGISTER]
Format: [Cy] « [[SP]}O
[P] « [[SP]]2, [Ac] « [[SP]]4
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-

[Z] « [[SPlJs , [S] « [[SPl7

[A] « [[SP] +1],

[SP] « [SP] + 2
Addressing : Register indirect
Bytes : ~ 1byte
Flag : None

Comment : - 3
(a) The contents of the memory location, whose address is specified by the conten;
ter are used to restore the condition flags.

register stack poin :
(b) The contents of memory location, whose address is one more than stack pointer ar

Zmoved to accumulator.
(c) The contents of stack pointer are incremented by 2.

XTHL : [EXCHANGE H AND L WITH TOP OF STACK] m

Format: [L]« [SP]

[H] & [[SP] +1]
Addressing : Register Indirect
Bytes : 1 byte
Flag : None
Comment : The contents of the L register are exchanged with the content of the memor:
location, whose address is stored in stack pointer. The contents of the H register ar:
exchanged with the contents of the memory location, whose address is one more thar
the contents of the stack pointer. Content of SP are not altered.
Example : Let [H] = 20 H, [L] = FFH, Stack : -

AB | «SP
CD
Instruction : XTHL
[H] = CDH [L] = ABH Stack
FE | «sp
20

SPHL : [MOVE HL TO SP] W

Format: [SP[]« [L]

[SPy] « [H]
Addressing : Register addressing
Group : Machine control group [stack operation]
Bytes . 1byte
Flag . None

;" . S 3 = iy L”
Comment : This instruction copies the content of register L into lower order P! T

RHIE o gnd the content of register H into higher order byte stack pointer he
contents of register H and L are not affected. This instruction is used for initializinb
stack pointer.
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2)

3)

4)

Example : Let, [H] =25H and [L] =59 H
Instruction : SPHL
After execution : [SP] = 2559 H
Other Instructions : (I/O)
IN port : [INPUT 8-BIT DATA FROM AN INPUT PORT TO ACCUMULATOR]
Format : [A] « data
Addressing : Direct addressing

Group : Machine (I/O) control group
Bytes : 2 bytes
Flags : No flags are affected.

Comment : When this instruction is executed, microprocessor sends 8-bit port address
on lower order address bus ie. Ay to A, Then, the 8-bit data placed on the 8-bit
bidirectional data bus by the specified port is moved to accumulator.

eg. IN10H

When this instruction is executed, 8-bit data is inputed from a port, whose address is
10 H.

OUT port : [OUTPUT 8-BIT DATA FROM ACCUMULATOR TO AN OUTPUT PORT)

March . 03)

Format : (data) « [A]

Addressing : Direct addressing

Group : Machine (I/O) control group
Bytes : 2 bytes

Flags : No flags are affected.

Comment : When this instruction is executed, microprocessor sends 8-bit port address
on the lower order address bus AD, to AD,. 8-bit data is then transferred from
accumulator to selected port. :

Example : OUT 32 H

When this instruction is executed, microprocessor sends 8-bit data from accumulator to
the port, whose address is 32 H.

El : [ENABLE INTERRUPT]

Group:  Machine control group

Bytes:  1byte

Flag : None

Comment : El means [nterrupt Enable, The interrupt system is enabled following the
execution of the instruction next to Fl and all interrupts are enabled.

DI: [DISABLE INTERRUPT]

Group:  Machine control group

Bytes:  1byte

Flag : None

Comment : DI means disable interrupts. As soon as DI

, instruction s executed, the
Interrupt, system is disabled. Interrupts are not recognized ¢

luring the DI instruction.
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HLT: [HALT AND ENTER WAIT STATE]

Group:  Machine control group

Bytes: 1 byte

Flag : None

Comment : When HLT instruction is executed, the processor is stopged. The register
and flags are unaffected. This instruction is used to stop MPU _It 1s waiting for 3
Peripheral device to finish its task and interrupt the processor. This is generally the las

Instruction of our assembly language program. An interrupt or reset is necessary to exit
from Halt state.

NOP:[NO OPERATION] m
Group:  Machine control group

Bytes:  1byte
Flag : None

Comment : When this instruction is executed, no operation is performed, only this
instruction is fetched and decoded. This instruction do not affect flags or content of
registers. This instruction is useful to produce a time delay in a timing loop.

RIM: [READ INTERRUPT MASK]
Group:  Machine control group
Bytes : 1 byte

Flag : None

Comment : This is a multipurpose instructi
7.5, 65, 55 and read serial data
accumulator with the following inte

on used to read the status of interrupts
input bit. The instruction loads eight bits in the
rpretations :

[SID]17]16] 15] 1E}7.506.5]5.5]

Serial %nput Interrupt

data bit masked if
. t bit=1
nierrupts Interrupt enable
pending if > flip-flop is set
bit =1 if bit = 1

Example : After the execution of instruction

RIM, the acumulator contained 49H.
Explain the accumulator contents,

[Al: 49H-= 0o | 0 0 1 {ll_j)
RST 735 1g pcﬂding RST 55
masked

1

InIerTUpt enable —» RST75and 65

are enabled
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A
g SIM:[SET INTERRUPT MASK] (Mar.2010)
Group:  Machine control group
Bytes : 1byte
Flag : None

Comment : This is a multipurpose instruction and used to implement the 8085
interrupts (RST 7.5, 6.5 and 5.5) and serial data output.

The instruction interrupts the accumulator contents as follows :
D, D Dy D, D D, D Dy
[SODISED [ XXX]R7.5 [ MSE[M7.5]M6.5]M5.5]

Serial v
output data Reset R7.5 Masks interrupts
D=1 if bits = 1
Serial data enable ¢—J Mask set <€—
1=Enable enable if
0 = Disable Dy;=1

SOD : Serial Output Data : Bit Dy of the accumulator is latched into the SOD output
line and made available to a serial peripheral if bit D = 1.

SDE : Serial Data Enable : If this bit = 1, it enables the serial output. To implement
serial output, this bit needs to be enabled.

XXX : Don'tCare

R7.5 : Reset RST 7.5 : If this bit = 1, RST 7.5 flip-flop is reset. This is an additional
control to reset RST 7.5.

MSE : Mask Set Enable : If this bit is high, it enables the functions of bits D, Dy, Do.
This is a master control over all the interrupt masking bits. If this bit is low,
bits D,, D; and Dy do not have any effect on the masks.

0, RST 7.5 is enabled.
= 1, RST 7.5 is masked or disabled.

M75 : D,

M6.5 : D, = 0, RSTé6.5isenabled.
—~ 1, RST 6.5 is masked or disabled.

M55 : D, = 0,RST5.5isenabled.
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