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Instructions for the Program memory
(external/internal)

Reading individual permeant data-bytes
from the program memories

MOVC A, @A+DPTR
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Instructions for the external RAM

Reading Data-Bytes from the external RAM
MOVX A » @DPTR

MOVX A ’ @RI

Writing Data-Bytes to the external RAM
MOVX @DPTR 7 A

MOVX @Ri , A
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0000H
0001H

EE44H

FFFEH
FFFFH

Before executing the instructions

MOVX A, @DPTR p«iam MOVX @DPTR, A

20h

External
Address BUS

External Data memory

44H

EEH

00h

Internal RAM




After executing the instructions

2l MOVX @DPTR, A [l 3 MOVX A, @DPTR
RO

O000H
O001H R1
bFTR = DFHE 7L _
= EE44H | _
->
DPL 1aF
DPH EEH
\’ ) External A +, 20h
EE44H 20h ® Data BUS .
] 1 ]
FFFEH = -
FFFFH FFH

External Data memory Internal RAM












EXAMPLE

Write assembly sub-program to read data-
byte from the program memory at the
address "0111h" and store it into external
RAM location at the address "0888h" using
the data transfer instructions.

@A+DPTR

Program

>
memory

Q | 4 External
Accumulator RAM

@DPTR
<
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@A+DPTR . | @DPTR
o Program Accumulator Eirl\r)la D —
memory

INCLUDE 8051.MC

MOV A#00H clearA ;or CLRA
MOVDPTR#0111H :Loading DPTR by Flash address
MOVC A@A+DPTR ;Moving byte from Flash to A
MOVDPTR #0888H :Loading DPTR by Ext RAM address
MOVX@DPTR,A ; Moving the Byte to Ext RAM
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Data Transfer Insiructions(y )
| _Insfquction DesCription
| PUSH Rx, Move daia from internal RAM = ntemal RAN
! | (Indirectly[SP])
V| FOPRX_/ Move data from internal RAM (Indirectiy[sF]) - Interna
A— RAM
XCH A|Rn Exchange data A<= (R0... RT)
ACH AJ Rx Exchange data A € nfernal RAM
LACHAJ@R Exchange data A - intemnal RAM (Indirectiy[Ri]
CXCHOD@R | Exchange lower 445 data A €5 intemal RAM
(Indirectiy[Ril)




—

Q:Eical Inshuiﬁny

Instruction Description
ANL A #data 8-bit data AND A= A
ANL A, @RI data from internal RAM (indirectly[Ri]) AND A = A
ANL A, Rx Data from internal RAM AND A = A
ANL A Rn Data from (RO... R7) AND A = A
ANL Rx, #data 8-bit data AND internal RAM =2 internal RAM
ANL Rx A Data from A AND internal RAM = internal RAM
ORL A, #data 8-bit data OR A= A
ORLA, @RI data from internal RAM (indirectly[Ri]) OR A = A
ORL A, Rx Data from internal RAM OR A =2 A
ORL A, Rn Data from (RO... R7)OR A = A
ORL Rx, #data &-bit data OR internal RAM = internal RAM
ORL Rx, A Data from A OR internal RAM = internal RAM
XRL A #data 8-bit data AND A = A
XRL A, @RI data from internal RAM (indirectly[Ri]) AND A = A
XRL A, Rx Data from internal RAM AND A = A
XRLA Rn Data from (RO... R7)AND A = A
XRL Rx, #data 8-bit data AND internal RAM = internal RAM
XRLRx A Data from A AND internal RAM = intermal RAM
CLR A Clear accumulator
CPLA Complement accumulator
SWAP A Exchange the 2 nipples of accumulator
RL A Rotate left foreach bitof A and A (M5B) = A (LSB)
RLC A Rotate left for each bit of A through Carry flag and A (M5B) = C—=> A

(LSB)

RR A Rotate right for each bitof A and A (LSB) = A (MSB)
RRC A Rotate nght for each bit of A through Carry flag and A (LSB) =2C—=> A

(MSB)

10/22/2018

12




The logical-operation instructions

2 operands
- fﬁi ________
ORL (A, ~
XRL - @RI

#data&
ANL ./

! ; E.A i
ORL RXx, : ;
.:><:-I:;E.I- i - e Eh-;E#E{:j EEiL‘:EEiLEEiL-;
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Executing the “ORL” instruction

RO RO
R1 53h : R1 53h
Z E : )
B E ) N
- 1 - e
A oBh : A DBh
FFH ' FFH

{E!ief::-re and after the execution of the instruction “ORL A, R1” ]

Binary HEX

A 1(O0|0 11011 9Bh
OR

R (1101010111 o3h

A 1(1|]0 111011 DBEh
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Executing the “XRL" instruction

RO RO
R 53h : R 53h l
j . |\I_HL
) E ) E
- 1 - ke
A 9Bh : A C8h
FFH ' FFH

{E!ef:jre and after the execution of the instruction “XRL A, R1" ]

Binary HEX

A 110101 ] 1]10(1] 1 SBh
KOR

1 Q1110110101 ] 1 =.oh

A 1110|1010 (0] 0 C8h
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Executing the “CPL” instruction

NOT

Binary HEX
011|101 1(0 2oh
CPL A 11011101 AAN
RO RO
A = EOH 2ah ; A =EOH AAh
FFH | FFH

[ Before and after the execution of the instruction “CPL A~ ]
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Executing the “SWAP” instruction

RO i RO
: SWAP
- : ) i
Al Dn 5 N
FFH | FFH

[ Before and after the execution of the instruction “SWAP A" ]

10/22/2018



Executing the “RR” instruction

RO
- I >
@O JAJ0J0]0] 11
i iAol 1]ololol1
A A3h
FFH
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D1h
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RO

PSW

FFH
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Executing the “RRC” instruction

l-sfAJo[1]o0]JoJo[1]1]o| ASh&0

11]0[(1({0(0]0]|1](l1] 21h&1l
i
I
¢

-------------------------------------
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EXAMPLE

Write assembly subprogram to perform the
logical operations for the following block
diagram using instruction “XCH” of AT89C51.

Digital
Sensor

P1

10/22/2018

ATB9CHT

-~
|

ACC

o
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] The subprogram
Digital | P1 | D—
sensor J PO
Data = FOH | : |j j_
ACC
AT89C5!
IMCLUDE 8051.mc
MO P11, #FFH set P11 input port
HCH A, RO Csave Ainto RO
MOV A, P ‘read P
AL A, #5955 AR data with A
AL A, FFO AL data with A
COREL A, RO 2R data with A
MOV PO, A output data via P
HCH A, KO refrieve the saved data
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Experiment (4)

- — —]—f —] —

Performing logical operations EX PULL-UP
—f oo o] ==l e o ] oy -I:B-I -l_::_rl 10
a — s DT
E
1 s | ... FiY
E 7 ]
1 8
1 5
E 4 e e —]
E 2 ] 1
L1 —_—
LT N AR PO.O/ADD 3‘; 33{]
PO. 1/AD1 =
. PO.2/AD2 ==
—] xTALZ PO.3/AD3 —
PO.4/AD4
PO.S/ADS i -— @ ANL
a PO.&/ADE = — o
RST PO.7/ADT
—a | ORL
P2 0/AS g [ o O—h
P2 1/A0 =
- P2 2iA10 [—== — @| XRL
= PSEM F2.3ia11 5= o—h
o ALE F2.4/812 [—==
EA P2 5/A13 — = i — Y ] RR
®swie c2mis [ 2 @SW20 ]
P2 7iA15
- 1 1 10 18 ST 1 —1-& RL
[ m— | P1.0 F3.O0'R=ED = C . — O—
C . =2 P11 F3.1/T=D 1S C— . =
e —= Fiz P3N0 ——2 o | —= — &| SWAP
I :; F1.3 P33T :f :g (— | : o] O—i
[ E--Ei P1.4 P2.4T0 5 11 [ ] E-
C— = P15 P35S [ — =
—m |l Fie raeime —a10 | r—y |
C— =35 F1.7 P2.7/RO L [ = %
DIFSW_8 ancs1 DIFSW_8 1




internal
resistance

r microcontroller input

JNB pin, label

If input = ‘0" then go to label
Else go to next

Microprocessor 2017-18 23



13 sijmp MAIN

B i e e
15 or 30h

16 MAIN: MOV Pl1, #0FFH , SET port IO ACCEPI INPUTs
17 MOV P2, #0FFH , SET port IO ACCEPT INPUTs
i8 MOV P3, #0FFH , SET port IO ACCEPI INPUTs
19 MOV PO, #00H /CLEAR THE PORT

B S —)
21 START: MOV A,Pl , READ INPl1 TO ACC

22 MOV R3,P3 , READ INP2 TO R3

23 MOV 30H,P3 ; READ INPZ2 TO RAM30

24 JNB P2.0, ANDING

25 JNB P2.1, ORING

26 JNB P2.2, XORING

27 JNB P2.3, ROR _INP1

28 JNB P2.4, ROL INP1

29 JNB P2.5, SWAP _INP1

30 SJMP START , CHECK AGAIN



32 ANDING:
33

34

35 ORING:
36

37

38 XORING:
39

40

41 ROR_INP1:

42
43

44 ROL INP1:

45
46

47 SWAP_INP1:

48
49

ANL A,R3
MOV PO, A
SJMP START
ORL A,R3
MOV PO, A
SJMP START
XRL A,R3
MOV PO, A
SJMP START
RR A

MOV PO, A
SJMP START
RL A

MOV PO, A
SJMP START
SWAP A
MOV PO, A
SJMP START

; or ANL A,30h

; or ORL A,30h

; or XRL A,30h



The Arithmetic Operation Instructions of
MCS-51

10/22/2018
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Arithhmetic Instructions

Instruction Description
ADD A, #data S-bit data + A = A
ADD A, @RI data from internal RAM (indirectly[Ri]) + A = A
ADD A, Rx Data from internal RAM + A = A
ADD A, Rn Data from (RO... R7) + A = A

ADDC A, #data

&-bit data + A +C%Y 2> A

ADDC A, @Ri

data from internal RAM (indirectly[Ri]) + A +CY = A

ADDC A, Rx

Data from internal RAM + A + CY > A

ADDC A, Rn

Data from (RO... R7) + A +CY = A

sUBB A, #data

A _ (B-bit data + C¥) = A

=UBB A, @Ri

A — (data from internal RAM (indirectly[Ri]) + CY) = A

=UBB A, Rx

A — (Data from internal RAM + CY) = A

=UBB A, Rn

A — (Data from (RO... R7) + CY) = A

INC A

Incrementing the content of accumulator

INC Rn Incrementing the content of RAM location (RORT)

INC Rx Incrementing the content of any RAM location

INC @R Incrementing the content of any RAM location indirectly
using (RO and R1)

INC DPFTR Incrementing the content of DPTR

DEC A Decrement the content of accumulator

DEC Rn Decrementing the content of RAM location (RORT)

DEC Rx Decrementing the content of any RAM location

DEC @Ri Decrementing the content of any RAM location indirectly
using (RO and R1)

MUL AB Multiplying the accumulator with the B-register

DIV AB Dividing the accumulator by the B-register

DA A Digital adjustment (BCD) for the accumulator




The arithmetic-operation instructions

ADD - RX
ADDC — A, ,
SUBB ~ @R
—— #data8
“ RX INC DPTR
INC _ Rn DIV AB
DEC = @Ri
A MUL AB
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Executing the “ADD” instruction

RO

RY

PSW

FFH

O

g3n

RO

RT

PSW

FFH

83N

d4h

ADD

CY

Before and after the execution of the instruction "ADD A, RT"

Binary HEX
A 110(0/0(1) | Bih
RT 0{0]0(1]1] | 8h
A 110[1]0(0) | 34h
CY

10/22/2018
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Executing the “ADDC” instruction

RO , RO
R4 |08 : Ra |08
_ ; _ v
' 7 _
I ADDC Binary HEX
: . A [o[1]ofolofo[o]0] | 40n
' +
) : W
A o | N ) R4 [ofofofo[Te[e]o] [oe
' ' cY i
' 5 ' A [o1]o]of1]of0]1] [ 49
PSW 1] . psw [o]< cY
' : : oY [0
FFH FFH
Before and after the execution of the instruction "ADDC A, R4
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Executing the “SUBB” instruction

RO i RO
R7[ 1o C RI[ |
: : : . Binary HEX
I - 7 A (0] T{0[T{0[T]1|1 ofh
| i SuBB )
' kr R7T [0(0[0|1]0[0]1]1 13h
_ ! A1y _
ﬂ_\ 57h A 43h cY ;
| - N A [o]1]0l0l0]0]1]1] [ 4
PSW |4 i PSW o |
M —
FFH FFH
Before and after the execution of the instruction “SUBB A, RY
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