HIGH-SPEED MICROCONTROLLER USER’S GUIDE

SECTION 16: INSTRUCTION SET DETAILS
INSTRUCTION CODE
MNEMONIC D, Dg Ds D; D; D, D; Dg HEX | BYTE | CYCLE EXPLANATION
ADD A, Rn 0 0 1 0 1 n, n; ng| 282F 1 1 (A) = (A) + (Rn)
ADDA,direct |O 0 1 0 ©0 1 0 1 25 2 2 (A) = (A) + (direct)
a; a a a4 agz ap a; ag |Byte2
ADD A, @Ri o 0o 1 0 o0 1 1 i |2627 1 1 (A) = (A) + ((Ri))
ADD A, #data 0O 1 0 0 1 o0 O 24 2 2 (A) = (A) + #data
d; dg dg d4 d3 dy d; dg |Byte2
ADDC A, Rn 0 1 1 1 n, ng no| 383F 1 1 (A) = (A)+(C)+(Rn)
ADDCA,direct 0 0 1 1 0 1 0 1 35 2 2 (A) =
a; ag as a4 as ay a; ag |Byte2 (A)+(C)+(direct)
ADDCA,@Ri |O 0o 1 1 0 1 1 i |3637 1 1 (A) = (A)+HC)+((R)
ADDCA#data | 0 0 1 1 ©0 1 0 O 34 2 2 (A) = (A)+(C)+#data
d; dg dg d4 d3 dy d; dg |Byte2
SUBB A, Rn 1 0 0 1 1 ny, ng ng|989F 1 1 (A) = (A)-(C)~(Rn)
% SUBB A,direct 1 0 0 1 0 1 0 1 95 2 2 (A) = )
E a; ag as a4 az ap a; ap |Byte2 (A)-(C)-(direct)
ﬁ SUBBA,@Ri |1 0 0 1 0 1 1 i |9697 1 1 (A) = (A)-(C)-((Ri))
S [suBBA#data [ 1 0 1 0 1 0 o] o4 2 2 [ = @) -(c)#data
G d; dg dg d4 d3 dy d; dg |Byte2
i INC A 0 o0 0 0 1 0 O 04 1 1 (A) = (A) +1
E INC Rn 0 1 n, ng ng | 08-OF 1 1 (Rn)=(Rn) +1
INC direct 0 0 0 0 0 1 0 1 05 2 2 (direct) = (direct)+1
a; ag ag a4 az ap a ag |Byte2
INC @Ri 0o 0 0 0 Oo0 1 1 i |o0607 1 1 ((Ri)) = ((Ri)) + 1
INC DPTR 1 0 1 0 0 0 1 1 A3 1 3 (DPTR)=(DPTR)+1
DEC A 0 0 0 1 0 1 0 O 14 1 1 (A)=(A) -1
DECRn 0 0 O 1 1 n, n; ng| 181F 1 1 (Rn)=(Rn) - 1
DEC direct 0 0 0 1 0 1 0 1 15 2 2 (direct) = (direct)-1
a; ag ag a4 agz ap a ag |Byte2
DEC @Ri o 0 o0 1 o0 1 1 i |1617 1 1 ((Ri)) = ((Ri)) - 1
MUL AB 0 0 1 0 O A4 1 5 (B15-8), (A7_0)
=(A) X (B)
DIV AB 1 0 0 0 O 1 0 O 84 1 5 (A15-8), (A7_0)

= (A)+ (B)
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC D, D; Ds D; D; D, D; Do HEX | BYTE | CYCLE EXPLANATION
. |DAA 1 1 0 1 0 1 0 0 D4 1 1 Contents of Accu-
@ mulator are BCD,
g IF [[(Ag.0) > 9] OR
0 [(AC) = 1]] THEN
5 (A3.0) = (A3 ) + 6
= AND
£ IF [[(A7-4) > 9] OR
z [(C) = 1]] THEN
(A7-4) = (A7.4) + 6
ANL A, Rn 1 1 n, nl ng | 58-5F 1 |(a) =(A) AND (Rn)
ANL A, direct 1 1 0 1 0 1 55 2 (A) = )
a; ag as a4 as a, a; ap |Byte?2 (A) AND (direct)
ANL A, @RI 1 1 1 i | 5657 1 |(A)=(A) AND ((Ri)
ANL A, #data 0O 1 0 1 0 1 0 O 54 2 (A)=(A) AND #data
dz dg dg d4 d3 dy d;y dg |Byte2
ANL direct, A 0 1 0 1 0 0 1 0 52 2 2 (direct) =
a; ag as a4 as ay a; ap |Byte?2 (direct) AND A
ANL direct, 0 1 0 1 0 0 1 1 53 3 3 (d!rect) =
#data az ag ag ag az ap ag ap Byte 2 (d|rect) AND #data
d; dg dg d4 d3 d, d; dg | Byte3
ORL A, Rn 0o 1 0 1 np, n; ng | 484F (A) = (A) OR (Rn)
ORL A, direct 1 0 0 1 0 1 45 2 (A) =
a; ag as a4 az ap, a; ap |Byte2 (A) OR (direct)
8 [orL A, @Ri 1 0 0 1 1 i | 4647 1 (A) = (A) OR ((Ri))
[
S|ORLA #data | 0 1 0 0 1 0 o0 44 2 2 (A) = (A) OR #data
o d; dg dg d4 d3 dy d; dg |Byte2
o
2 ORL direct, A 0 1 0 0 0 0 1 0 42 2 2 (d!rect) =
o a; ag as a4 az ap, a; ap |Byte2 (direct) OR (A)
G}
9 | ORL di- 0 1 0 0 0 0 1 1 43 3 3 (direct) =
rect,#data a; ag as a4 ag a, a; ag |Byte2 (direct) OR #data
d7 dG d5 da d3 do dq do Byte 3
XRL A, Rn 0 1 1 0 1 np, ng ng| 686F 1 |(A)=(A) XOR (Rn)
XRL A, direct 0 1 1 0 0 1 0 1 65 2 (A) = .
a; ag as a4 ag ap, a; ap |Byte2 (A) XOR (direct)
XRL A, @ Ri 0o 1 1 o0 1 1 i |e6667 1 |(a)=(A) XOR ((Ri)
XRL A, #data 0 1 1 0 0 0 64 2 (direct) =
dz d6 d5 dg4 d3 dy d; dg |Byte2 (A) XOR #data
XRL direct, A 0 1 1 0 0 0 1 0 62 2 2 (d!rect) =
a; ag as a4 ag ay a; ap |Byte2 (direct) XOR (A)
XRL direct, 0 1 1 0 0 0 1 1 63 3 3 (direct) =
#data a; ag as as az a, a; ap |Byte2 (direct) XOR #data
d7 dg dg d4 d3 d» d; dg | Byte3
CLRA 1 1 1 0 0 1 0 0 E4 1 (A)=0
CPLA 1 F4 1 (=@
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC D, D Ds D; Ds D, D; Do HEX |BYTE | CYCLE EXPLANATION
RLA 0O o0 1 0 0 0 1 1 23 1 1
The contents of the
accumulator are ro-
tated left by one bit.
RLC A 0 o0 1 1 0 0 1 1 33 1 1
The contents of the
g accumulator are ro-
5 tated left by one bit.
o
g [rRrRA 0o 0 0 0 0 0 1 1 03 1 1
S
S The contents of
0] the accumulator
9 are rotated right
by one bit.
RRC A o 0 O 1 0 0 1 1 13 1 1
The contents of the
accumulator are ro-
tated right by one
bit.
SWAP A 1 1 0 0 0 1 0 O C4 1 1 (Az.0) 5 (A7.0)
MOV A, Rn 1 1 1 0 1 n, ng ng|E8EF 1 (A) = (Rn)
MOV A, direct 1 1 1 0 1 0 1 E5 2 (A) = (direct)
a; ag a3 a4 az ay a ag |Byte2
MOV A, @RI 1 1 1 i E6-E7 1 (A) = ((Ri))
MOV A, #data 0 1 1 0 0 74 2 (A) = #data
d; dg dg d4 d3 d» d; dg | Byte2
MOV Rn, A 1 1 1 1 1 n, ng ng | F8FF 1 (Rn) = (A)
& MOV Rn, 0 1 0 1 n, ng ng | A8-AF 2 (Rn) = (direct)
é direct a; ag as a4 az ap a; ag |Byte2
£ | MOV Rn, 0 1 1 1 1 np ng ng | 78-7F 2 2 (Rn) = #data
E #data d; dg dg dy d3 dy d; dg |Byte2
S | MoV direct, A 1 1 1 1 0 1 0 1 F5 2 2 (direct) = (A)
a; ag ag a4 az ap a ag |Byte2
MOV direct, 1 0 0 0 1 n, ng ng | 888F 2 2 (direct) = (Rn)
Rn a; ag as a4 ag ay a; ag |Byte2
MOV directl, 1 0 0 0 0 1 0 1 85 3 3 (directl) = (direct2)
direct2 a; ag as a4 az a, a; ap |Byte2 (source)
a; ag a a4 az ap a; ag |Byte3 (destination)
MOV direct, 1 0O 0 O 0 1 1 i 86-87 2 2 (direct) = ((Ri))
@Ri a; ag as a4 ag ap a; ag |Byte2
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE
MNEMONIC D, D; Ds D; D; D, D; Do HEX | BYTE | CYCLE EXPLANATION
MOV direct, 0 1 1 1 0 1 0 1 75 3 3 (direct) = #data
#data a; ag as a, ag a, a; ag |Byte2
d7 ds d5 da d3 do dq do Byte 3
MOV @Ri, A 1 1 1 1 0 1 1 i |FeF7]| 1 1 [(ri)=A
MOV @Ri, 1 0 1 0 0 1 1 i |AeA7T]| 2 2 | (Ri) = (direct)
direct a; ag as a4 az ay a; ag |Byte2
MOV @R, o 1 1 1 o 1 1 i |777| 2 2 | ((Ri)) = #data
#data d; dg dg ds d3 dp» dl dg |Byte2
MOV DPTR, 1 0 0 1 0 0 0 0 90 3 3 (DPTR) = #datay5.9
#datal6 d; dg ds d4 d3 dy d; dg |Byte2 (DPH) = #datays.g
d; dg dg d4 d3 dy d; dg | Byte3 (DPL) = #dataz.
MOVCA, @A [1 0o o 1 0 o0 1 1 93 1 3 | (A)=(A) + (DPTR))
+ DPTR
x
wlmovcA@a |1 0o o o o o 1 1 83 1 3 [y =qa) +Po))
g |+PC
E MOVXA@Ri [1 1 1 o 0 0 1 i |E2E3]| 1 2-9 | (A) = ((Ri)
:;_‘( MOVX 1 1 1 0 0 o0 EO 1 2-9 | (A) = ((DPTR))
a | @DPTR
MOVX@RiL,A |1 1 1 1 0o o0 1 i |FeF3]| 1 2.9 | (Ri)=(A)
MOVX 1 1 1 1 0 0 o0 FO 1 2-9 | ((DPTR)) = (A)
@DPTR,A
PUSH direct 1 1 0 0 0 0 o0 o] co 2 2 |(sP)=(sP)+1
a; ag as a4 az ap, a; ap |Byte2 ((SP)) = (direct)
POP direct 1 1 0 1 0 0 0 O DO 2 2 (direct) = ((SP))
a; ag as a4 az ap, a; ap |Byte2 (SP)=(SP)-1
XCH A, Rn 1 1 0 1 n, ng ng |C8CF 1 (A) = (Rn)
XCHAdirect [1 1 0 0o 0 1 0 1| cs 2 2 [ ) = direct)
a; ag a a4 az ay a ag |Byte2
XCH A, @R 1 1 0o o 0 1 1 i |cecr]| 1 1 | =(Ri)
XCHDA,@Ri [1 1 o 1 o0 1 1 i |peD7| 1 1 | (As.0) = (Ris.0)
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC HEX | BYTE | CYCLE EXPLANATION
D, Dg Dg D; D3 D, D; Dy
CLRC 1 1 0 0 0 1 C3 1 ©)=0
CLR bit 1 1 0 0 0 1 0 Cc2 2 (bit) =0
b7 bG b5 b4 b3 b2 bl bo Byte 2
SETBC 1 1 0 1 1 D3 1 ©-=1
SETB bit 1 1 0 1 0 D2 2 (bit) =1
% b; bg bs by bz b, by by |Byte?2
% CcPLC 1 0 1 0 1 1| B3 1 |©=0©
2 [ cPLbit 1 0 1 0 1 o] B2 2 | (bit) = @)
?( b7 b6 b5 b4 b3 b2 bl bg Byte 2
= [ANL C, bit 1 0 0o 0o o o 1 o] 8 2 2 | )= (c)AND (bit)
20‘ b7 bG b5 by b3 bo by bo Byte 2
z [ ANL c, Bit 1 0 1 1 0 0 0 o] BO 2 2 | (©) =(c)AND (BN
§ b; bg bs by by by by by |Byte2
< [ORL C, bit o 1 1 1 0 o0 1 o] 72 2 2 |(©)=(C)oR (bit)
g b; b6 bs by by by, by by |Byte2
@ [ORL C, bit 1 0 1 0 0 0 0 0] A0 2 2 |©)=(c)or @i
b bg bg bs bz b, by by | Byte 2
MOV C, bit 1 0 1 0 0 0 1 0] A2 2 2 |©) =iy
b7 bg bg by bz b, by by | Byte 2
MOV bit, C 1 0 0 1 0 0 1 o] o 2 2 |wiv=()
b7 bg bs by bz by by by |Byte2
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC D, D; Ds D; D; D, D; Do HEX | BYTE | CYCLE EXPLANATION
ACALLaddr1l |ajp a9 ag 1 0 0 0 1 |Bytei]| 2 3 |(Pc)=(PC)+2
a; ag as as asz ap, a; ap |Byte2 (SP)=(sP)+1
((SP)) = (PC7.9)
(SP) = (SP) + 1
((SP)) = (PC15.8)
(PC)=page address
LCALLaddri6 |0 0o 0o 1 0 o0 1 0| 12 3 4 |(PC)=(PC)+3
ajs a4 a3 a2 an a0 a9 ag | Byte2 g?SPP)))z (S(E)C+ 1)
=(PC7,9
a; ag a a4 az ay a ag |Byte3 (SP) = (SP) + 1
((SP)) = (PC15.9)
(PC) = addr15_0
RET o 0o 1 0 0 0 1 0] 22 1 4 [(PCissg) = (SP))
(SP) = (SP) - 1
o (PC7.0) = ((SP))
2 (SP) = (SP) - 1
5 |RETI o o 1 1 0 0 1 o] 32 1 4 | (PCyss) = ((SP))
z (SP) = (SP) - 1
& (PC7.0) = ((SP))
s (SP)=(SP)-1
<
% AJMP addr11 |a;p ag ag O 0 0 0 1 | Bytel 2 3 (PC)=(PC)+2
o a; ag as a4 az ap, a; ap |Byte2 (PCi0-0) =
& page addr
LIMP addr 16 0 0 0 0 0 0 1 0 02 3 4 (PC) = addr15-0
ajs ajq ajz ajz a; ajp ag ag | Byte2
a; a a a4 az ap a ay |Byte3
SIMP rel 1 0 0 0 0 0 o0 o] 8o 2 3 |(Po)y=(PC)+2
r7 g Is 4 3 I 1 Iy |Byte2 (PC)=(PC) +rel
IMP @A + o 1 1 1 o o0 1 1| 73 1 3 |Po)=(a)+
DPTR (DPTR)
JZ rel 0o 1 1 0 0 o0 0 o] 60 2 3 |(Po)y=(PC)+2
r7 fg s 4 3 I 1 Iy |Byte2 IF (A) = 0 THEN
7 6 5 4 3 2 1 0 Y| (PC) = (PC) + rel
INZ rel o 1 1 1 0 o0 o0 o] 70 2 3 |[(Poy=(Pc)+2
r7 fg TIs 4 3 I 1 Iy |Byte2 IF (A) 7 0 THEN

(PC) = (PC) + rel
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC HEX | BYTE | CYCLE EXPLANATION
D; Dg Ds Dy D3z Dy D; Dy
JC rel 0o 1 0 O O o0 o0 O 40 2 3 (PC)=(PC) +2
r7 fg Is g T3 I 1L Iy |Byte2 IF (C)=1THEN
7 6 5 4 3 2 1 0 Yy (PC) = (PC) + rel
JNC rel o 1 0 1 O 0 o0 O 50 2 3 (PC)=(PC) +2
r7 fg s g f3 rp 11 19 |Byte2 IF (C) 7 0 THEN
7 6 5 4 3 2 1 0 Yy (PC) = (PC) + rel
JB bit, rel 0o o 1 o O o0 o0 O 20 3 4 (PC)=(PC) +3
b7 b6 b5 by b3 by by bo Byte 2 IF (bl? =1THEN
r7 rfg Is rg r3 rp rp 1o | Byte3 (PC) = (PC) + rel
JNB bit, rel 0 0 1 1 0 O 0 oO 30 3 4 (PC)=(PC) +3
b7 b6 b5 by b3 bo by bo Byte 2 IF (bl? =0 THEN
r; fg Is rg r3 rp rp 1o | Byte3 (PC) = (PC) + rel
JBC bit, direct o o o0 1 o 0o o0 o0 10 3 4 (PC)=(PC) +3
rel by bg bg bs bz b, by by | Byte 2 ”:_(blt) =1THEN
(bit) =0 (PC) =
r7 rg g g I3 rp 1y g | Byte3 (PC) + rel
CINEA,direct | 1 0 1 1 0 1 0 1 B5 3 4 (PC)=(PC) +3
rel Byte 2 IF (direct) < (A)
. Ol Pt THEN (°C) = (°C)
= 7 6 5 4 8 2 1 0 +reland (C) =0
5 OR
z IF (direct) > (A)
& THEN (PC) = (PC)
= +reland (C) =1
<
G |CINEA #data | 1 0 1 1 0 1 0 O B4 3 4 (PC)=(PC) +3
Qe 47 d6 d5 d4 d3 d2 d1 do | Byte2 IF #data < (A)
o r; rg Is rg r3 rp 1y rg |Byte3 THEN (PC) = (PC)
+reland (C)=0
OR
IF #data > (A)
THEN (PC) = (PC)
+reland (C) =1
CJINE Rn, 1 0 1 1 1 n, np ng |B8BF 3 4 (PC)=(PC)+3
#data rel 47 d6 d5 d4 d3 d2 di do | Byte2 IF #data < (Rn)
r7 r r fg T frp rp Byte 3 THEN (PC) = (PC)
6 5 3 0 +reland (C) =0
OR
IF #data > (Rn)
THEN (PC) = (PC)
+reland (C)=1
CINE @R, 1 0 1 1 0 1 1 i | B6-B7 3 4 (PC)=(PC)+3
#data rel d7 d6 d5 d4 d3 d2 di do |Byte2 IF #data < ((RD)
r; rg Ig r4g r3 I 1. 19 | Byte3 THEN (PC) = (PC)

+reland (C) =0
OR

IF #data > ((Ri))
THEN (PC) = (PC)
+reland (C)=1
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HIGH-SPEED MICROCONTROLLER USER’S GUIDE

INSTRUCTION CODE

MNEMONIC [~~~ 5 5. D, | HEX [BYTE|CYCLE| EXPLANATION
» | DINZ Rn, rel 1 1 0 1 1 np, n no|D8Df| 2 3 ch)) = ((PC)) +2
b4 Rn)=(Rn)-1
= r r r r r r r r Byte 2
z 7ofe o fa T 2 o BY IF (Rn) 0 THEN
2 (PC) = (PC) + rel
% |piNzdirectrel | 2 2 0o 1 o 1 o 1| Ds 3 4 |(PC)=(PC)+3
2 a; ag as a4 ag ap, a; ap |Byte2 (direct) = (direct) - 1
g r77 r;’ r;’ r: r;’ r22 rll r;’ Bi;te 3 IF (direct)>£0 THEN
§ (PC) = (PC) + rel
a [NoP o o o 0o 0 o0 o0 o] o0 1 1 [(Poy=(Po)+1
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