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Fa FF
Fo E F7
E8 EF
EO ACE E7
D& DF
Do FSW D7
Ca CF
(1] C7
B& P EF
E0 F3 BT
Al [E AF
Al Fz AT
93 SO SBUF aF

SFR [l[d 0 H/(2)

7 = =] = F o4
ACC Accmulator OEOh
E E Register OF0h
ESW Program Statns Word 0D0h
SP Stack Pointer Slh
DFTRH Diata FPointer Register

DFL | Low BEyte GZh

DFH | High Byte 53h
FO Fort O G0h
F1 Port 1 90h
FZ FPort 2 0a0h
F3 FPort 3 0BOh
IF Interrupt Pricrity Control OE&h
IE Interrupt Enakle Control 0480
TOD Timer/Counter Mode Control 59h
TCOM Timer/Counter Control 858h
‘THO Timer/Ceounter 0 High Exte SCh
TLO Timer/Ccunter 0 Low BEywte gah
THI1 Timer/Ccunter 1 High Ewte S0h
TL1 Timer/Ccunter 1| Low Byte 8Eh
SO Serial Control 958h
SEUEF Serial Data Buffer 99h

Fower Control




PEVVARNENENS

(Pregram Statis Word):

cY AD | FO | RET | RED [ OV P

Carry flag receivas camy out
from bit 7 of ALL cperands

PO &

Audiary camy fiag recaives carmy out from bit 3
of addition oparands.

PaW &
(Genaral purpose staus flag

AW

Reqister bank eelect bit 1

PS'HTJ L PSWQ

Party of accumulator sst

by hardware to 1 f it contains
&n odd number of 1g; atheniize
iz resetto .

PaW1
User-definable fag

PSN 2

Owerfloi flag sat by
arithmetic operations

PSIN 3
Rlegister bank salect bit 0

caressing Viede(d),

¢ 00O 0000 (direct addressing)

—0O)ADD A, 7FH
ANL A, 7FH

¢ 00 00 00d(indirect addressing)

ob ooob ooo.
—0) ADD A, @RO
ORL A, @R1

¢ 0000 0000 (register addressing)

- 00 000 0000 sFRO OO0 ODOOO0 OO0,

-0 000 0o0obo oo oob boo oo
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1CASACARESSING IVIedE(2)

¢ U000 OO DOODO (register indirect
addressing)

— 0000 00 00 RO~-R7OD OODODO OO ODOOO
— [0) ADD A, @R4 ——= Acc + the value of address of R4
= Acc
XRL A, @R5 ——=Acc " the value of address of R5
= Acc
¢ 00 0000 (immediate addressing)
— 000 0000 OobO0oo0o oo oooo
— [0) ADD A, #127
XRL A, #FFH

<internal data RAND=

TFH 50H
TEH 4EH
TDH 3FH
TCH 78H
TEH ETH
TAH 57H
TTH 55H
T6H 10H
756H 00H
RY 07H BEH
RE 06H 54AH
RE 05H 43H
R4 04H TDH
R3 03H TCH
Rz 0ZH T5H
Rl 01H TTH
R30=0 R31=0 RO 00H 7FH

[C¥=0laC=0F0=0IES1=0RS0=0[0V=0] - [P=0 |
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ARZR/AGIGII

[A1] 2 A 238 ZE7 (HE 20 g3 Z3171 ofd)
B diect addressingOIR:~ ADD A TFH =cv=[ Jacc |

B indiect addiessing(IND): ADD A& @Rl =cv[ Jacc [ |

B rezister addressing{lREG):  ADD A, RZ

W direct addressing(DIR):

W indirect addressing (IND):

B register addressing{FEG):

MNEMONIC QOPERATION ADDRESSING MODES EXECUTION
DR | IND | REG | IMM | TIME (us)

ADD A <byte> A=A+ <bye> X X X X 1
ADDC A sbyle> A=A+ <byte>+C X X X X 1
SUBBA <byte> A=A-<byte>-C X X X X 1
INCA AzA+1 Accumulator only 1
ING <byte> <tye>= <vyte> + 1 x | x| x| 1
INC DPTR DPTR=DPTR+1 Data Painter only 2
DECA A=A-1 Accurnulator only 1
DEC <byte> <byle> = <hye>- 1 NS 1
MUL AB BA=BxA ACC and B only 4
DIV A g‘ mg‘l’f}m ACC and B only 4
DAA Decimal Adjust Accurnulator only 1

ADD a. 7FH (direct addressing)

ADD A @RO (indirect addrassing)

ADD a. RT (register addressing)

ADD A, #127 {immediate constant)

12



116 Beeflezl| [gisiglieile)s)

MNEMONIC OPERATION ADDRESSING MODES EXECUTION
DIR IND REG TIME (us)
ANL A <byte> A=AAND. <byle> X X X X 1
ANL <byte= A <byte> = <byte> ANDA X 1
ANL <byte>#data <byte> = <byte> AND #data X 2
ORL A <byte> A=ACR.<byte> X X X X 1
ORL <byte> A <byte> = <byte> ORA X 1
ORL <byte> #data <hyte> = <byte> OR #dala X 2
XRL A <byte> A=AXOR. <byte> X X X X 1
XRL <byte> A <byle> = <byte> XORA X 1
XRL <byte> #data <byte> = <byte> XOR #data X 2
CRLA A=00H Accumulator only 1
CPLA A= NOTA Accumulator only 1
RLA Rotate ACC Left 1 bit Accumulator only 1
RLC A Rotate Left through Carry Accumulator only 1
RR A Rotate ACC Right 1 bit Accumulator only 1
RRC A Rotate Right through Carry Accumulator only 1
SWAP A Swap Nibbles in A Accumulator only 1

AML A TFH (direct addrassing)
AMNL AR (indirect addrassing)
ANL A RE (register addressing)

AMNL

A#E3H (immediate constant)

MNEMONIC OPERATION EXECUTION

DR | IND [ REG | IMM | TIMEus)
MOV Aesre> A=< X X X X 1
MOV <gest> A <degt>= A X X X 1
MOV <desl> <gre> <(fest> = <grpe X X X X 2
MOV DPTR #datat6 DPTR = 16-bit immediate constant X 2
PUSH <gre> INC SPMOV'@SP" <sre> X 2
POP <dest> MOV <desi> @SP"DEC &P X 2
XCH As<byte ACC and <byte> exchange data X X X 1
XCHD A@RI ACC and (@RI exchange low nibbles X 1

13



MO
MO
MO
MO
MO

CLR
XCH
XCH
XCH
KCH

B. Using ¥XCHs: & bytes, § us

AZEH oo 12 34 58 78 78
2EH.2DH oo 12 34 58 143 78
20H,2CH oo 12 34 34 56 78
2CH,ZBH oo 12 12 34 56 78
2BH.#0 oo oo 12 34 143 78
AL Using direct MOWs: 14 bytes, 9 pus
| 28 | 2B | 2cC | 20 | 2E | ACC
A oo 12 34 58 78 oo
A 2BH oo oo 34 58 78 12
A2CH oo oo 12 58 78 34
A2DH uj4] oo 12 34 78 58
AZEH oo oo 12 34 56 78

ADDRESS MNEMONIC OPERATION EXECUTION
WIDTH TIME {us)
8bils MOVX A @RI Read external RAM @R 2
B bits MOVX @RIA Wiiite external RAM @ Ri 2
16 bils MOVX A @DPTR Read external RAM @ OPTR 2
16 bils MOVX @DPTRA Wiite external RAM @ DPTR 2
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MNEMONIC OPERATION EXECUTION TIME (us)
MOVC A @ADPTR Read program memory al (A-+ DPTR) ?
MOVC A @AC Read program memory al (A + PC) 2

MNEMONIC OPERATION EXECUTION TIME (us)

ANL  Cphit C = C.AND.bit 2
ANL C,/bit C =C.AND..NOT.bit 2
CRL C,bit C=C.0Rbit 2
CRL C, /bt C =C.0R.NOT.bit 2
MOV Cbit C=bit 1
MOV bitC bit=C 2
CLR ¢C C=0 1
CLR  bit bit =0 1
SETB C C=1 1
SETB bt bit =1 1
CPL [ C=.NOTC 1
CPL it bit = NOT.bit 1
JC rel JumpifC=1 2
JNC rel JumpifC=0 2

bit rel Jump if bit = 1 2

it el Jump ifbit=0 2

it el Jump if bit = 1: CLR bit 2
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A INDEX_NUMBER

MNEMONIC QOPERATION EXECUTION TIME (us)
WP addr Jumpto addr 2
MNP @ADPTR JumploA+DPTR 2
CALL  addr Call subroutine al addr 2
RET Relurn from subroufine 2
RETI Relurn from inferrupt 2
NOP No operation 1
MOV DPTR#JUMP TABLE AJMP CASE 0

{end looap)

COUNTER,LOOP

NNEMONIC QPERATION ADDRESSING MODES EXECUTION
OR | o | Res | mw | (g
L1l JumpifA=0 Accumugtor only 2
INZ el JumpifA#0 Accumulator only 2
DUNZ <tyte el Decrement and jump f nol zefo X X 2
CUNE A <byle> el Jump f Az <byle> X K 2
CINE <byte fidata el Jump if <byle» # fidala X X 2
MO COUNTER.#10
LOOF: {bagin loop)
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O EHA HE(HH HOIE 4)

SENED

Uy = % (o &
Direct ‘Indirecl|Register Immediate| Ajo]=)
SIMF rel Jump using relative address 2
AJMP addrid Jump using 11-bit address z2
LIMF addri& Jump using 1E-bit address 2
JMP @A+DPTR Jdump ta A+DPTR 2
Jz  rel Jump if A =0 AL 2
Nz rel dump if A % 0 FAL T 2
Jc rel Jump if C¥ =1 (2) 2
JNG  rel Jump if C¥ = @ (2) 2
1B bit,rel Jump if bit = 1 (3) 2
JNE bit,rel Jump if bit = 0 {3) 2
dBC bit,rel Jump if bit = 1, and clear bit (3) 2
DUNZ <byte>,rel Zz:;ement and jump if not 3 5
GINE &, <byter,rel Jump if A % <byter 3 2
CJNE <byts>, #data,rel |Jump if <byte> 3 #dats 3 2
Call subroutine usin
ACALL addrll T1-bit sddrsss 3 2
Lonkt ageri e 2
RET Return from subroutine 2
RETI Return from interrupt 2
MOF Mo operation 1

[ —— [ —
[T T T 1

a_ et b bt

ueSon, eg., G A

I L

r

B 2-byte, 1-syeis nsires o

N, s ADD A Sdats

. Sebyle, Tocyehe lnsiruct

o MOV (1 -yt Becyclal
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