






































































































































































































NEe 
MUL reg16,reg16,imm16 
MUL reg16,imm16 

Multiply signed, 16-bit register X 16-bit immediate data 
to 16-bit register 

7 

0 1 1 0 1 

1 1 reg 

I I 
imm16-low 

I I 
imm16-high 

reg16 - reg16 X imm16 
If product:::; 16 bits: CY - 0, V - 0 
If product> 16 bits: CY - 1, V - 1 

0 

0 0 1 

reg 

Performs signed multiplication of the contents of the 
16-bit register specified by the second operand - the 
first operand, when a two-operand description - and the 
16-bit immediate data specified by the third (second) 
operand. Stores the result in the 16-bit register specified 
by the first operand. 

When the source register and the destination register are 
the same, a two-operand description is possible. 

Bytes: 4 

Clocks: 36 to 42 (according to data) 

Transfers: None 

Flag operation: 

Example: 
MUL 

MUL 

AC P 

U U 

AW,BW,200H 
;AW = BW*200H 

IX,300 
;IX = IX*300 

CY 

x 

Section 12 
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MUL reg16,mem16,imm16 

Multiply signed, 16-bit memory X 16-bit immediate data 
to 16-bit register 

7 

0 1 0 1 

I 
mod reg 

I I 
(disp-Iow) 

I I 
(disp-high) 

I I 
imm16-low 

I I 
imm16-high 

reg16 - (mem16) X imm16 

If product:::; 16 bits: CY - 0, V - 0 
If product> 16 bits: CY - 1, V - 1 

0 

0 0 1 

I 
mem 

Performs signed multiplication of the 16-bit memory con
tents specified by the second operand and the 16-bit 
immediate data specified by the third operand. Stores the 
result in the 16-bit register specified by the first operand. 

Bytes: 4/5/6 

Clocks: 
46 to 52, JlPD70108 
46 to 52, JlPD70116 odd addresses 
42 to 48, JlPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 

AC P 
U U 

MUL CW,WORD_VAR,200H 

CY 

x 

;CW = [WORD_VAR]*200H 
MUL AW,[IX],850 

;AW = [IX]*850 
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DIVISION 

DIVU regS 

Divide unsigned, 8-bit register 

7 

1 1 1 1 

1 1 1 

temp -AW 
When temp -;- reg 3::; FFH: 

AH - temp % reg8 
AL - temp -;- reg8 

When temp -;- reg8 > FFH: 
(SP-1,SP-2) - PSW, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) - PC, 
SP - SP - 6, 
IE-O, 
BRK-O, 
PS - (003H, 002H), 
PC - (001 H, OOOH) 

o 

o 

o 
1 1 o 

reg 

Divides (using unsigned division) the contents of the AW 
16-bit register by the contents of the 8-bit register spec
ified by the operand. The resulting quotient is stored in 
the AL register. Any remainder is stored in the AH register. 

When the quotient exceeds FFH (the capacity of the AL 
destination register) the vector a interrupt is generated. 
When this occurs, the quotient and remainder become 
undefined. This usually occurs when the divisor is O. The 
fractional quotient is rounded off. 

Bytes: 2 

Clocks: 19 

Transfers: None 

Flag operation: 

Example: 
MaV 
MaV 
DIVU 

AW,204 
CL,10 
CL 

AC 

U 

P CY 

U U 

;AL = 20, AH = 4 
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DIVU memS 

Divide unsigned, 8-bit memory 

7 

I 
mod 

1 1 

1 

a 

o 
I I 

(disp-Iow) 

I I 
(disp-high) 

temp-AW 
When temp -;- (mem8) = FFH: 

AH - temp % (mem8), 
AL - temp -;- (mem8). 

When temp -;- (mem8) > FFH: 
(SP-1,SP-2) - PSW, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) - PC, 
SP - SP - 6 
IE-a, 
BRK-O, 
PS - (003H, 002H), 
PC - (001 H, OOOH), 

1 

t-IEC 

1 

I 
mem 

o 
o 

Divides (using unsigned division) the contents of the AW 
16-bit register by the 8-bit memory contents specified by 
the operand. The quotient is stored in the AL register and 
the remainder, if any, is stored in the AH register. 

When the quotient exceeds FFH - the capacity of the 
AL destination register - the vector 0 interrupt is gener
ated. When this occurs, the quotient and remainder 
become undefined. This especially occurs when the di
visor is O. The fractional quotient is rounded off. 

Bytes: 2/3/4 

Clocks: 25 

Transfers: 1 

Flag operation: 

AC P CY 

U U U 

Example: 

MaV AW,3410 
MaV [BW],19 
DIVU [BW] 

;AL = 179, AH = 9 



NEe 
DIVU reg16 

Divide unsigned, 16-bit register 

7 

1 1 1 1 0 

1 1 1 1 0 

temp - DW,AW 
When temp -7- reg16 > FFFFH: 

(SP-1,SP-2) - PSw, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) - PC, 
SP -SP-6 
IE-O, 
BRK-O 
PS +- (003H, 002H), 
PC +- (001 H, OOOH) 

All other times: 

1 1 

reg 

DW - temp % reg16, AW +- temp -7- reg16 

0 

1 

Divides (using unsigned division) the contents of the DW 
and AW 16-bit register pair by the contents of the 16-bit 
register specified by the operand. The quotient is stored 
in the AW register. The remainder, if any, is stored in the 
DW register. When the quotient exceeds FFFFH (the 
capacity ofthe AW destination register) the vector 0 inter
rupt is generated, and the quotient and remainder 
become undefined. This most often occurs when the 
divisor is O. The fractional quotient is rounded off. 

Bytes: 2 

Clocks: 25 

Transfers: None 

Flag operation: 

Example: 
MOV 
MOV 

MOV 
DIVU 

AC 

DW,0348H 
AW,2197H 

U 

P CY 
U U 

;DW,AW = 03482197H 
BW,2000H 
BW 

;AW = 1A41 H,DW = 0197H 

Section 12 
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DIVU mem 16 

Divide unsigned, 16-bit memory 

7 

1 

I 
mod 

1 

temp - DW,AW 

1 

o 

1 o 
I I 

(disp-Iow) 

I I 
(disp-high) 

When temp -7- (mem16) > FFFFH: 
(SP-1,SP-2) +- PSW, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) +- PC, 
SP +- SP-6 
IE-O, 
BRK +- 0, 
PS +- (003H, 002H), 
PC +- (001 H, OOOH) 

All other times: 

1 1 

I 
mem 

o 
1 

DW +- temp % (mem16), AL +- temp -7- (mem16) 

Divides (using unsigned division) the contents of the DW 
and AW 16-bit register pair by the 16-bit memory con
tents specified by the operand. The quotient is stored in 
the AW register. The remainder, if any, is stored in the DW 
register. 

When the quotient exceeds FFFFH (the capacity of the 
AW destination register) the vector 0 interrupt is gener
ated and the quotient and remainder become undefined. 
This especially occurs when the divisor is O. The frac
tional quotient is rounded off. 

Bytes: 2/3/4 

Clocks: 
35, pPD70108 
35, pPD701'16 odd addresses 
31, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 
MOV 
MOV 
MOV 
DIVU 

DW,O 
AW,100 
[IX][BX],5 
[IX][BX] 

P 

U 

CY 
U 

;AW = 0014H = 20,DW = 0 
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DIV reg8 

Divide signed, 8-bit register 

7 

1 1 

1 1 1 1 

temp +-AW 

o 

1 

o 
1 1 o 

reg 

When temp -;- reg8 > 0 and temp -;- reg8 > 7FH or temp 
-;- reg8 > 0 and temp -;- reg8 > 0-7FH-1: 

(SP-1,SP-2) +- PSw, 
(SP-3,SP-4) +- PS, 
(SP-5,SP-6) +- PC, 
SP +- SP - 6, 
IE +-0, 
BRK +- 0, 
PS +- (003H, 002H), 
PC +- (001 H, OOOH) 

All other times: 
AH +- temp % reg8, 
Al +- temp -;- reg8 

Divides (using signed division) the contents of the AW 
16-bit register by the contents of the 8-bit register spec
ified by the operand. The quotient is stored in the Al 8-bit 
register. The remainder, if any, is stored in the AH register. 
The maximum value of a positive quotient is +127 (7FH), 
and the minimum value of a negative quotient is 
-127 (81 H). 

When a quotient is greater than either maximum value(s) 
the quotient and remainder become undefined, and the 
vector 0 interrupt is generated. This especially occurs 
when the divisor is O. A fractional quotient is rounded off. 
The remainder will have the same sign as the dividend. 

Bytes: 2 

Clocks: 29 to 34 (according to data) 

Transfers: None 

Flag operation: 

Example: 
MOV 
MOV 
DIV 

AW,-247 
Cl,3 
Cl 

AC P CY 
u u u 

;Al = -82,AH = -1 
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DIV mem8 

Divide signed, 8-bit memory 

7 

1 1 0 

I 
mod 1 1 

I 
(disp-Iow) 

I 
(disp-high) 

temp +-AW 

1 

I 

I 

NEe 

1 

I 
mem 

o 
o 

When temp -;- (mem8) > 0 and (mem8) > 7FH or 
temp -;- (mem8) < 0 and temp -;- (mem8) > 0-7FH-1: 

(SP-1,SP-2) +- PSw, 
(SP-3,SP-4) +- PS, 
(SP-5,SP-6) +- PC, 
SP +- SP - 6, 
IE +-0, 
BRK +- 0, 
PS +- (003H, 002H), 
PC +- (001 H, OOOH), 

All other times: 
AH +- temp % (mem8), Al +- temp -;- (mem8) 

Divides (using signed division) the contents of the AW 
16-bit register by the contents of the 8-bit memory loca
tion specified by the operand. The quotient is stored in 
the 8-bit Al register, while the remainder, if any, is stored 
in the AH register. The maximum value of a positive quo
tient is +127 (7FH), and the minimum value of a negative 
quotient is -127 (81 H). When a quotient is greater than 
either maximum value(s), the quotient and remainder 
become undefined and the vector 0 interrupt is 
generated. 

This especially occurs when the divisor is O. A fractional 
quotient is rounded off. The remainder will have the same 
sign as the dividend. 

Bytes: 2/3/4 

Clocks: 35 to 40 (according to data) 

Transfers: 1 

Flag operation: 

Example: 
MOV 
MOV 
DIV 

AW,1234 
[BW], -20 
[BW] 

P CY 
u u 

;Al = -61, AH = 14 



t-{EC 
DIV reg16 

Divide signed, 16-bit register 

7 

1 1 1 1 

1 1 1 1 

temp - DW,AW 

o 
o 1 1 1 

1 reg 

When temp ...;- reg16 > 0 and temp ...;- reg16 < 7FFFH or 
temp...;- reg16 < 0 and temp...;- reg16 > 0-7FFFH-1: 

(SP-1,SP-2) - PSW, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) - PC, 
SP - SP - 6, 
IE-O, 
BRK-O, 
PS - (003H, 002H), 
PC - (001 H, OOOH) 

All other times: 
DW - temp % reg16, AW - temp ...;- reg16 

Divides (using signed division) the contents of the DW 
and AW 16-bit register pair by the contents of the 16-bit 
register specified by the operand. The quotient is stored 
in the AW 16-bit register, while the remainder, if any, is 

Section 12 
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stored in the DW register. The maximum value of a pos
itive quotient is +32,767 (7FFFH) and the minimum value 
of a negative quotient is -32,767 (8001 H). When the 
quotient is greater than either maximum value(s), the 
quotient and remainder become undefined, and the vec
tor 0 interrupt is generated. This especially occurs when 
the divisor is O. A fractional quotient is rounded off. The 
remainder will have the same sign as the dividend. 

Bytes: 2 

Clocks: 38 to 43 (according to the data) 

Transfers: None 

Flag operation: 

Example: 
MOV 
MOV 
MOV 
DIV 

AC 

DW,0123H 
AW,4567H 
CW,1000H 
CW 

u 
P CY 
u u 

;AW = 1234H, DW = 0567H 

12-59 



pPD70108/70116 

DIVmem16 

Divide signed, 16-bit memory 

7 0 

1 1 1 1 0 1 1 1 

I I I 
mod 1 1 1 mem 

I I 
(disp-Iow) 

I 
(disp-high) 

I 

temp-DW,AW 
When temp -:- (mem16) >0 and temp -:- (mem16) <7FFFH 
or temp -:- (mem16) < 0 and temp -:- (mem16) > 
0-7FFFH-1: 

(SP-1,SP-2) - PSW, 
(SP-3,SP-4) - PS, 
(SP-5,SP-6) - PC, 
SP-SP-6, 
IE-O, 
BRK-O, 
PS - (003H, 002H), 
PC - (001 H, OOOH) 

All other times: 
OW - temp % (mem16), AW - temp -:- (mem16) 

Divides (using signed division) the contents of the OW 
and the AW 16-bit register pair by the contents of the 
16-bit memory location specified by the operand. The 
quotient is stored in the AW 16-bit register, while the 
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NEe 
remainder, if any, is stored in the OW register. The max
imum value of a positive quotient is +32,767 (7FFFH), and 
the minimum value of a negative quotient is -32,767 
(8001 H). When ·the quotient is greater than either max
imum value(s), the quotient and remainder become unde
fined and the vector 0 interrupt is generated. This 
especially occurs when the divisor is O. A fractional quo
tient is rounded off. The remainder will have the same 
sign as the dividend. 

Bytes: 2/3/4 

Clocks: 
48 to 53, pPD70108 
48 to 53, pPD70116 odd addresses 
44 to 49, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 
MOV 
MOV 
MOV 

DW,O 
AW,-34 
[IY], -2 
DIV [IY] 

AC P 
u u 

;AW = 17, OW = 0 

CY 

u 



ttlEC 
BCD ADJUST 

ADJBA (no operand) 

Adjust byte add 

7 

I I I 
~ 0 1 

o 
1 o 1 1 1 

Adjusts the result of unpacked decimal addition stored 
in the AL register into a single unpacked decimal number. 
The higher 4 bits become zero. 

When AL AND OFH > 9 or AC=1: 
AL-AL+6, 
AH-AH+1, 
AC-1, 
CY-AC, 
AL - AL AND OFH 

Bytes: 1 

Clocks: 3 

Transfers: None 

Flag operation: 

I 
V 

I 
s 

I 

z 

I 
AC 

U U U X 

Example: ADJBA 

P 
U 

CY 

X 

ADJ4A (no operand) 

Adjust Nibble Add 

7 

I I I o 0 1 o o 

Section 12 
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o 
1 1 1 

When AL AND OFH < 9 or AC=1: 
AL-AL+6, 
CY -CYORAC, 
AC-1 

When AL > 9FH or CY=1: 
AL-AL+60H, 
CY-1 

Adjusts the result of packed decimal addition stored in 
the AL register into a single packed decimal number. 

Bytes: 1 

Clocks: 3 

Transfers: None 

Flag operation: 

I 
V 

I 
s 

I 
z 

I 

AC P CY 

X X X X X X 

Example: ADJ4A 
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ADJBS (no operand) 

Adjust byte subtract 

7 

I 0 I 0 I 1 I 1 1 

When AL AND OFH > 9 or AC=1: 
AL-AL-6, 
AH-AH-1, 
AC-1, 
CY-AC, 
AL - AL AND OFH 

o 
1 1 1 

Adjust the result of unpacked decimal subtraction stored 
in the AL register into a single unpacked decimal number. 
The higher 4 bits become zero. 

Bytes: 1 

Clocks: 7 

Transfers: None 

Flag operation: 

I 

V 

I 

S 

I 

z 
I 

AC P CY 
U U U X U X 

Example: ADJBS 
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ADJ4S (no operand) 

Adjust nibble subtract 

7 

1 

When AL AND OFH > 9 or AC=1: 
AL-AL-6, 
CY-ACORCY, 
AC-1, 

When AL> 9FH or CY=1: 
AL-AL- 60H, 
CY-1 

NEe 

o 
1 1 1 

Adjusts the result of packed decimal subtraction stored 
in the AL register into a single packed decimal number. 

Bytes: 1 

Clocks: 7 

Transfers: None 

Flag operation: 

I 

V 

I 

S 

I 

z 
I 

AC P CY 

U X X X X X 

Example: ADJ4S 



NEe 
DATA CONVERSION 
CVTBO (no operand) 

Convert binary to decimal 

7 0 

1 1 0 1 0 1 0 0 

0 0 0 0 1 0 1 0 

AH -AL+OAH 
AL - AL ... 0/0 OAH 

Converts the binary 8-bit value in the AL register into a 
two-digit unpacked decimal number. 

The quotient of AL divided by 10 is stored in the AH 
register. The remainder of this operation is stored in the 
AL register. 

Bytes: 2 

Clocks: 15 

Transfers: None 

Flag operation: 

p CY 
x u 

Example: CVTBO 

CVTOB (no operand) 

Convert decimal to binary 

7 

1 1 0 1 

0 0 0 0 

AL - AH X OAH + AL 
AH-O 

0 

1 

Section 12 
Instruction Set 

0 

1 0 1 

0 1 0 

Converts a two-digit unpacked decimal number in the 
AH and AL registers into a single 16-bit binary number. 
The value in the AH is multiplied by 10. The product is 
added to the contents of the AL register and the result 
is stored in AL. AH becomes O. 

Bytes: 2 

Clocks: 7 

Transfers: None 

Flag operation: 

p CY 
x u 

Example: CVTOB 
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pPD7010S/70116 

CVTBW (no operand) 

Convert byte to word 

7 

I 1 I 0 o 

When AL < BOH: 
AH-O 

All other times 
AH - FFH 

1 1 

o 
o o o 

Expands the sign of the byte in the AL register to the AH 
register. Use this instruction to produce a double-length 
(word) dividend from a byte before a byte division is 
performed. . 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: CVTBW 
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CVTWL (no oPEtrand) 

Convert word to long word 

7 

I 1 I 0 o 1 

When AW < BOOOH: 
OW-O 

All other times: 
OW - FFFFH 

t-IEC 

o 
1 o o 

Expands the sign of the word in the AW register to the 
OW register. Use this instruction to produce a double
length (double-word) dividend from a word before a word 
division is performed. 

Bytes: 1 

Clocks: 4 or 5 (according to data) 

Transfers: None 

Flag operation: None 

Example: CVTWL 



NEe 
COMPARISON 
CMP reg,reg 

Compare register and register 

7 

o o 1 1 1 

1 reg 

reg - reg 

o 
o 1 W 

reg 

Subtracts the contents of the 8- or 16-bit register spec
ified by the second operand from the contents of the 8- or 
16-bit register specified by the first operand. The result 
is not stored and only the flags are affected. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
CMP 
CMP 

AW,BW 
CH,DL 

AC P CY 

x x x 

Section 12 
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CMP mem,reg 

Compare memory and register 

7 0 

0 0 1 1 1 0 0 W 

I I 
mod reg mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

(mem) - reg 

Subtracts the contents of the 8- or 16-bit register spec
ified by the second operand from the 8- or 16-bit memory 
contents addressed by the first operand. The result is not 
stored and only the flags are affected. 

Bytes: 2/3/4 

Clocks: 
When W=O: 11 
When W=1: 15, pPD70108 

15, pPD70116 odd addresses 
11, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 
CMP 
CMP 
CMP 

AC 

x 

WORD_VAR,IX 
BYTE_VAR,CL 
[BW],AH 

P CY 

x x 
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CMP reg,mem 

Compare register and memory 

7 0 

0 0 1 1 1 0 1 W 

I I I 
mod reg mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

Subtracts the 8- or 16-bit memory contents addressed 
by the second operand from the contents of the 8- or 
16-bit register specified by the first operand. The result 
is not stored and only the flags are affected. 

reg - (mem) 

Bytes: 2/3/4 

Clocks: 
When W=O: 11 
When W=1: 15, pPD70108 

15, pPD70116 odd addresses 
11, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 
CMP 
CMP 
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AC 

x 

AW,[IX] 
CH,BYTE_VAR 

P CY 

x x 

CMPreg,imm 

Compare register and immediate data 

7 

1 0 0 0 0 0 

1 1 1 1 1 

I I I 
imm8 or imm16-low 

I 
imm16-high 

I 

reg - imm 

ttlEC 

o 
S W 

reg 

Subtracts the 8- or 16-bit immediate data specified by 
the second operand from the contents of the 8- or 16-bit 
register specified by the first operand. The result is not 
stored and only the flags are affected. 

Bytes: 3/4 

Clocks: 4 

Transfers: None 

Flag operation: 

AC 

Example: 
CMP 
CMP 

BL,5 
DW,1200H 

x 
P CY 

x x 



NEe 
CMP mem,imm 

Compare memory and immediate data 

7 

I 
mod 

o 

(mem) - imm 

o o o o 

1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

S 

I 
mem 

o 
W 

Subtracts the 8- or 16-bit immediate data specified by 
the second operand from the 8- or 16-bit memory con
tents addressed by the first operand. The result is not 
stored and only the flags are affected. 

Bytes: 3/4/5/6 

Clocks: 
When W=O: 13 
When W=1: 17, JlPD70108 

17, JlPD70116 odd addresses 
13, JlPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 

AC P 

x x 

CMP 
CMP 

BYTE PTR [BW],3 
WORD_VAR,7000H 

CY 

x 

Section 12 
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CMP acc,imm 

Compare accumulator and immediate data 

7 

o o 1 1 1 1 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

When W=O: AL - imm8 
When W=1: AW - imm16 

o 
o 
W 

Subtracts the 8- or 16-bit immediate data specified by 
the second operand from the accumulator (AL or AW) 
specified by thefirst operand. The result is not stored and 
only the flags are affected. 

Bytes: 2/3 

Clocks: 4 

Transfers: None 

Flag operation: 

Example: 
CMP 
CMP 

AL,O 
AW,800H 

AC P CY 

x x x 
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COMPLEMENT OPERATION 
NOT reg 

Not register 

7 

1 1 1 1 o 1 

1 1 o 1 o 

reg +- reg 

o 
1 W 

reg 

NOTmem 

Not memory 

7 

1 

t 
mod 

1 

o 

1 o 

1 o 
t t 

(disp-Iow) 

t t 
(disp-high) 

NEe 

o 
1 W 

t t 
mem 

Inverts (by performing a 1 's complement) each bit of the 
8- or 16-bit register specified by the operand and stores 
the result in the specified register. (mem) +- (mem) 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: 
NOT BW 
NOT CL 

12-68 

Inverts (by performing a 1 's complement) each bit of the 
8- or 16-bit memory location addressed by the operand 
and stores the result in the addressed memory location. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: 
NOT 
NOT 

WORD_VAR[IX][2] 
BYTE PTR [IY] 



t\'EC 
NEG reg 

Negate register 

7 

1 

1 

reg +- reg + 1 

1 

o 

1 

1 

o 
o 1 1 W 

1 reg 

Takes the 2's complement of the contents of the 8- or 
16-bit register specified by the operand. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Note: * = 0 if the contents of the operand register is O. 

Example: 

NEG 
NEG 

BL 
AW 

Section 12 
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NEG mem 

Negate memory 

7 

1 

I 
mod 

1 1 

0 

(mem) +- (mem) + 1 

1 0 

1 

I 
(disp-Iow) 

I 
(disp-high) 

1 

I 

I 

1 

I 
mem 

o 
W 

Takes the 2's complement of the 8- or 16-bit memory 
contents addressed by the operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Note: * = 0 if the contents of the memory operand is O. 

Example: 
NEG 
NEG 

WORD_VAR 
BYTE PTR [BW][IX] 
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LOGICAL OPERATION 
TEST reg,reg 

Test register and register 

7 

1 o o o 

1 1 reg 

reg AND reg 

o 
o 

1 o W 

reg 

ANDs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit register specified 
by the second operand. The result is not stored and only 
the flags are affected. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
TEST 
TEST 

12-70 

AW,CW 
CL,AH 

P CY 

x o 

NEe 
TEST mem,reg or TEST reg,mem 

Test register and memory 

7 

1 

I 
mod 

o 

(mem) AND reg 

o o o 

reg 

I I 
(disp-Iow) 

I I 
(disp-high) 

1 o 

I 
mem 

o 
W 

ANDs the contents of the 8- or 16-bit second operand 
and the contents of the 8- or 16-bit first operand. 

The result is not stored and only the flags are affected. 

Bytes: 2/3/4 

Clocks: 
When W=O: 10 
When W=1: 14, pPD70108 

14,pPD70116 odd addresses 
10, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 

AC 

u 

TEST 
TEST 

BYTE_VAR,DL 
AH, [IX] 

P CY 

x o 



NEe 
TEST reg,imm 

Test immediate data and register 

7 

1 1 o 

1 1 o o o 

I I I 

1 

imm8 or imm16-low 

I I 
imm16-high 

reg AND imm 

o 
1 W 

reg 

ANDs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit immediate data 
specified by the second operand. The result is not stored 
and only the flags are affected. 

Bytes: 3/4 

Clocks: 4 

Transfers: None 

Flag operation: . 

Example: 
TEST 
TEST 

CW,1 
AL,50H 

AC P CY 

u x o 

Section 12 
Instruction Set 

TEST mem,imm 

Test immediate data and memory 

7 

I 
mod 

1 1 

o 

1 o 

o o 
I I 

(disp-Iow) 

I I 
(disp-high) 

I I I 

1 

imm8 or imm16-low 

I I 
imm16-high 

(mem) AND imm 

I 
mem 

o 
W 

ANDs the 8- or 16-bit memory contents addressed by the 
first operand and the 8- or 16-bit immediate data spec
ified by the second operand. The result is not stored and 
only the flags are affected. 

Bytes: 3/4/5/6 

Clocks: 
When W=O: 
When W=1: 

Transfers: 1 

Flag operation: 

Example: 

11 
15, pPD70108 
15, pPD70116 odd addresses 
11, pPD70116 even addresses 

AC P CY 

u x o 

TEST 
TEST 

BYTE PTR [BW],80H 
WORD_VAR,OOFFH 
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TEST acc,imm 

Test immediate data and accumulator 

7 

1 o 1 o 1 o 
I I I 

imm8 or imm16-low 

I I 
imm16-high 

When W=O: AL AND imm8 
When W=1: AW AND imm16 

o 
o W 

ANDs the contents of the accumulator (AL or AW) spec
ified by the first operand and the 8- or 16-bit immediate 
data specified by the second operand. The result is not 
stored and only the flags are affected. 

Bytes: 2/3 

Clocks: 4 

Transfers: None 

Flag operation: 

Example: 
TEST 
TEST 
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AC 

u 

AL,12H 
AW,8000H 

p CY 

x o 

AND reg,reg 

AND register with register to register 

7 

o o 1 o o o 

1 1 reg 

reg +- reg AND reg 

tttfEC 

o 
W 

reg 

ANDs the contents of the 8- or 16-bit register specified 
by the first operand and the contents of the 8- or 16-bit 
register specified by the second operand. Stores the 
result in the register specified by the first operand. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: AND IX,AW 



ttlEC 
AND mem,reg 

AND memory with register to memory 

7 0 

0 0 1 0 0 0 0 W 

I I 
mod reg mem 

. I I 
(dlsp-Iow) 

I I 
(disp-high) 

(mem) - (mem) AND reg 

ANDs the 8- or 16-bit memory contents addressed by the 
first operand and the contents of the 8- or 16-bit register 
specified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24,pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC 

u 

AND 
AND 

[BW][IX]3,AL 
WORD_VAR,CW 

P CY 

x o 

Section 12 
Instruction Set 

AND reg,mem 

AND register with memory to register 

7 0 

0 0 1 0 0 0 1 W 

I I I 
mod reg mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

reg - reg AND (mem) 

ANDs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit memory contents 
addressed by the second operand. Stores the result in 
the register specified by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 11 
When W=1: 15,pPD70108 

15, pPD70116 odd addresses 
11, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

Example: 
AND 
AND 

CL,BYTE_VAR 
DW,[IY] 

P CY 

x o 
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AND reg,imm 

AND register with immediate data to register 

7 

1 0 0 0 0 0 0 

1 1 1 0 0 reg 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

reg - reg AND imm 

o 
W 

ANDs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit immediate data 
specified by the second operand. Stores the result in the 
register specified by the first operand. 

Bytes: 3/4 

Clocks: 4 

Transfers: None 

Flag operation: 

Example: 

AND 
AND 
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CL,OFEH 
DW,14H 

AC P CY 

u x 0 

t-{EC 
ANDmem,imm 

AND memory with immediate data to memory 

7 0 

1 0 0 0 0 0 0 W 

I I I 
mod 1 0 0 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

(mem) - (mem) AND imm 

ANDs the 8- or 16-bit memory contents addressed by the 
first operand and the 8- or 16-bit immediate data spec
ified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 3/4/5/6 

Clocks: 
When W=O: 18 
When W=1: 26, pPD701 08 

26, pPD70116 odd addresses 
18, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC P 
u x 

AND 
AND 

BYTE PTR [1Y],30H 
[IY],3000H 

CY 

o 



NEe 
AND acc,imm 

AND accumulator with immediate data to accumulator 

o 1 o o 1 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

When W=O: AL +- AL AND imm8 
When W=1: AW +- AW AND imm16 

o 
o W 

ANDs the contents of the accumulator (AL or AW) spec
ified by the first operand and the 8- or 16-bit immediate 
data specified by the second operand. Stores the result 
in the accumulator specified by the first operand. 

Bytes: 2/3 

Clocks: 4 

Transfers: None 

Flag operation: 

Example: 
AND 
AND 

AL,80H 
AW,OFH 

AC p CY 
u x o 

OR reg,reg 

Section 12 
Instruction Set 

OR register and register to register 

7 o 
o o o o o 1 W 

1 1 reg reg 

reg +- reg OR reg 

ORs the contents of the 8- or 16-bit register specified by 
the first operand and the contents of the 8- or 16-bit 
register specified by the second operand. Stores the 
result in the register specified by the first operand. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

AC p CY 
u x o 

Example: 
OR AL,AH 
OR BW,CW 
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OR mem,reg 

OR memory and register to memory 

7 0 

0 0 0 0 1 0 0 W 

I I I 
mod reg mem 

I 
(disp-Iow) 

I 

I 
(disp-high) 

I 

(mem) - (mem) OR reg 

ORs the 8- or 16-bit memory contents addressed by the 
first operand and the contents ofthe 8- or 16-bit register 
specified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC P 
u x 

OR 
OR 

BYTE_VAR,CL 
WORD_VAR [BP),AW 
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CY 

o 

ttlEC 
OR reg,mem 

OR register and memory to register 

7 0 

0 0 0 0 1 0 1 W 

I I 
mod reg mem 

I 
(disp-Iow) 

I 

I I 
(disp-high) 

reg - reg OR (mem) 

ORs the contents of the 8- or 16-bit register specified by 
the first operand and the 8- or 16-bit memory contents 
addressed by the second operand. Stores the result in 
the register specified by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 11 
When W=1: 15, pPD70108 

15, pPD70116 odd addresses 
11, pPQ70116 even addresses 

Transfers: 1 

Flag operation: 

AC 

u 

Example 
OR 
OR 

CL,[IX) 
CW,WORD_VAR 

P CY 

x o 



NEe 
OR reg,imm 

OR register with immediate data to register 

7 

1 0 0 0 0 0 0 

1 1 0 0 1 reg 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

reg - reg OR imm 

o 
W 

ORs the contents of the 8- or 16-bit register specified by , 
the first operand and the 8- or 16-bit immediate data 
specified by the second operand. Stores the result in the 
register specified by the first operand. 

Bytes: 3/4 

Clocks: 4 

Transfers: None 

Flag operation: 

AC P CY 

u x o 

Example: 
OR CL,80H 
OR AW,OFH 

Section 12 
Instruction Set 

ORmem,imm 

OR memory with immediate data to memory 

7 0 

1 0 0 0 0 0 0 W 

I I 
mod 0 0 1 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

(mem) - (mem) OR imm 

ORs the 8- or 16-bit memory contents addressed by the 
first operand and the 8- or 16-bit immediate data spec
ified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 3/4/5/6 

Clocks: 
When W=O: 18 
When W=1: 26, pPD70108 

26, pPD70116 odd addresses 
18, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

I 
V 

I 
S 

I 
0 X 

Example: 

z AC 

X U 

OR BYTE_VAR,2 

I 

P 

X 

OR WORD PTR [IX),OFH 

CY 

0 
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OR acc,imm 

OR accumulator with immediate data to accumulator 

7 

o o o o 1 1 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

When W=O: AL - AL OR imm8 
When W=1: AW - AW OR imm16 

o 
o W 

ORs the contents ofthe accumulator (AL or AW) specified 
by the first operand and the 8- or 16-bit immediate data 
specified by the second operand. Stores the result in the 
accumulator specified by the first operand. 

Bytes: 2/3 

Clocks: 4 

Transfers: None 

Flag operation: 

AC p CY 
u x o 

Example: 
OR AL,34H 
OR AW,1 
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NEe 
XOR reg,reg 

Exclusive OR, register and register to register 

7 

o o 1 1 o o 1 

1 1 reg reg 

reg - reg XOR reg 

o 
W 

XORs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit register specified 
by the second operand. Stores the result in the register 
specified by the first operand. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
XOR 
XOR 

AL,AH 
CW,BW 

AC p CY 
u x o 



NEe 
XOR mem,reg 

Exclusive OR, memory and register to memory 

7 0 

0 0 1 1 0 0 0 W 

I I 
mod reg mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

(mem) - (mem) XOR reg 

XORs the 8- or 16-bit memory contents addressed by the 
first operand and the contents of the 8- or 16-bit register 
specified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16,pPD70116 even addresses 

Transfers: 2 

Flag operation: 

AC 

u 

Example 
XOR 
XOR 

[BW],CL 
WORD_VAR,BP 

P CY 
x o 

Section 12 
Instruction Set 

XOR reg,mem 

Exclusive OR, register and memory to register 

7 0 

0 0 1 1 0 0 1 W 

I I 
mod reg mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

reg - reg XOR (mem) 

XORs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit memory contents 
addressed by the second operand. Stores the result in 
the register specified by the first operand. 

Bytes: 2/3/4 

Clocks: 
When W=O: 11 
When W=1: 15, pPD70108 

15, pPD70116 odd addresses 
11,pPD70116 even addresses 

Transfers: 1 

Flag operation: 

AC 

u 

Example 
XOR 
XOR 

BH,[IX] 
AW,WORD_VAR 

P CY 
x o 
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XOR reg,lmm 

Exclusive OR, register with immediate data to register 

7 o 
1 o o o o o o W 

1 1 1 1 o reg 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

reg - reg XOR imm 

XORs the contents of the 8- or 16-bit register specified 
by the first operand and the 8- or 16-bit immediate data 
specified by the second operand. Stores the result in the 
register specified by the first operand. 

Bytes: 3/4 

Clocks: 4 

Transfers: None 

Flag operation: 

Example 
XOR 
XOR 

CL,2 
IX,OFFOOH 

XORmem,imm 
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NEe 
Exclusive OR, memory with immediate data to memory 

7 o 
1 0 o o o o 0 W 

I 
mod 1 1 o 

I I I 
imm8 or imm16-low 

I I 
imm16-high 

I I 
(disp-Iow) 

I I 
(disp-high) 

(mem) - (mem) XOR imm 

I I 
mem 

XORs the 8- or 16-bit memory contents addressed by the 
first operand and the 8- or 16-bit immediate data spec
ified by the second operand. Stores the result in the 
memory location addressed by the first operand. 

Bytes: 3/4/5/6 

Clocks: 
When W=O: 18 
When W=1: 26, pPD70108 

26, pPD70116 odd addresses 
18, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC P 

u x 

XOR 
XOR 

BYTE PTR [1y],OFH 
WORD_VAR,OFH 

CY 

o 



NEe 
XORacc,imm 

Exclusive OR, accumulator with immediate data to 
accumulator 

7 o 
o o 1 1 o 1 o W 

I I I 
immS or imm16-low 

I I 
imm16-high 

XORs the contents of the accumulator (AL or AW) spec
ified by the first operand and the S- or 16-bit immediate 
data specified by the second operand. Stores the result 
in the accumulator specified by the first operand. 

When W=O: AL - AL XOR immS 
When W=1: AW - AW XOR imm16 

Bytes: 2/3 

Clocks: 4 

Transfers: None 

Flag operation: 

AC 

Example: 
XOR 
XOR 

AL,OFFH 
AW,SOOOH 

u 
p CY 
x o 

Section 12 
Instruction Set 

BIT MANIPULATION 

TEST1 reg8,CL 

Test bit CL of the S-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 0 0 0 

1 1 0 0 0 reg 

When bit CL of regS=O: Z-1 
When bit CL of regS=1: Z-O 

Sets the Z flag to 1 when bit CL of the S-bit register 
(specified by the first operand) is O. Resets the Z flag to 
o when bit CL is 1. Only the lower 3 bits of CL are used 
to address the bit. 

Bytes: 3 

Clocks: 3 

Transfers: 1 

Flag operation: 

p CY 
u o 

Example: TEST1 AL,CL 
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TEST1 mem8,CL 

Test bit CL of the 8-bit memory 

7 

0 0 0 0 1 

0 0 0 1 0 

I 
mod 0 0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

When bit CL of (mem8) = 0: Z +- 1 
When bit CL of (mem8) = 1: Z +- 0 

1 

o 

1 

o 

I 
mem 

o 
1 

o 

Sets the Z flag to 1 when bit CL of the 8-bit memory 
(addressed by the first operand) is O. Resets the Z flag 
to 0 when the CL bit is 1. Only the lower 3 bits of CL are 
used to address the bit. 

Bytes: 3/4/5 

Clocks: 12 

Transfers: 1 

Flag operation. -

Efl ~ i ~ I A~ ! : i ~y I 
Example: TEST1 BYTE PTR [BW],CL 

12-82 

NEe 
TEST1 reg16,CL 

Test bit CL of the 16-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 0 0 1 

1 1 0 0 0 reg 

When bit CL of reg16 = 0: Z+-1 
When bit CL of reg16 = 1: Z+-O 

Sets the Z flag to 1 when bit CL of the 16-bit register 
(specified by the first operand) is O. Resets the Z flag to 
o when the bit is 1. Only the lower 4 bits of CL are used 
to address a bit. 

Bytes: 3 

Clocks: 3 

Transfers: 1 

Flag operation: 

P CY 

u o 

Example: TEST1 AW,CL 



ttlEC 
TEST1 mem16,CL 

Test bit CL of the 16-bit memory 

7 

0 0 0 0 1 1 

0 0 0 1 0 0 

I 
mod 0 0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

When bit CL of (mem16) = 0: Z +- 1 
When bit CL of (mem16) = 1: Z +- 0 

0 

1 

0 

I 
mem 

The first operand specifies the 16-bit memory location 
and the second operand (CL) specifies the bit position. 
When the bit specified by CL is 0, the Z flag is set to 1. 
When that bit is 1, the Z flag is reset to O. Only the lower 
4 bits of CL are used to address a bit. 

Bytes: 3/4/5 

Clocks: 
16, pPD70108 
16, pPD70116 odd addresses 
12, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

P 

u 
CY 
o 

Example: TEST1 WORD PTR [BW],CL 

~ 

Section 12 
Instruction Set 

TEST1 regS, imm3 

Test bit imm3 of the 8-bit register 

7 

0 0 0 0 1 

0 0 0 0 

1 0 0 0 

I 
imm3 

When bit imm3 of reg8 = 0: Z +- 1 
When bit imm3 of reg8 = 1: Z +- 0 

0 

1 

0 0 

reg 

Sets the Z flag to 1 when bit imm3 of the 8-bit register 
(specified by the first operand) is O. Resets the Z flag to 
o when the bit is 1. Only the lower 3 bits of the immediate 
data are used to identify a bit. 

Bytes: 4 

Clocks: 4 

Transfers: None 

Flag operation: 

Example: TEST1 BH,1 

P CY 
u o 
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TEST1 mem8,imm3 

Test bit imm3 of the a-bit memory 

7 

o 0 0 0 1 1 

o 

I 
mod 

o o 

o 

1 1 

o o 

(disJ-IOW) I 

I I 
(disp-high) 

. I 
Imm3 

o 

When bit imm3 of (mem8) = 0: Z - 1 
When bit imm3 of (mem8) = 1: Z - 0 

1 

o 
I 

mem 

o 
1 

o 

The first operand specifies the 8-bit memory location and 
the second operand (imm3) specifies the bit position. 
When the bit specified by imm3 is 0, the Z flag is set to 
1. When that bit is 1, the Z flag is reset to O. Only the lower 
3 bits of the immediate data are used to address a bit. 

Bytes: 4/5/6 

Clocks: 13 

Transfers: 1 

Flag operation: 

Example: TEST1 
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p CY 

u o 

TEST1 reg16, imm4 

Test bit imm4 of the 16-bit register 

7 

0 0 0 0 1 1 

0 0 0 1 1 0 

1 1 0 0 0 

I 
imm4 

When bit imm4 of reg16 = 0: Z-1 
When bit imm4 of reg16 = 1: Z - 0 

NEe 

0 

1 1 

0 1 

reg 

The first operand specifies the 16-bit register and the 
second operand (imm4) specifies the bit position. When 
the bit specified by imm4 is 0, the Z flag is set to 1. When 
that bit is 1, the Z flag is reset to O. Only the lower 4 bits 
of the immediate data are used to address a bit. 

Bytes: 4 

Clocks: 4 

Transfers: None 

Flag operation: 

- . --

I 

V 

I 
S 

I 
Z 

I 

AC P CY 

I 0 u X U U 0 

Example: TEST1 AW,15 



ttlEC 
TEST1 mem16,imm4 

Test bit imm4 of the 16-bit memory 

7 

0 0 0 0 1 1 

0 0 0 1 1 0 

I I 
mod 0 0 0 

I I 
(disp-Iow) 

When bit imm4 of (mem16) = 0: Z - 1 
When bit imm4 of (mem16) = 1: Z - 0 

0 

1 1 

0 1 

I 
mem 

The first operand specifies the 16-bit memory and the 
second operand (imm4) specifies the bit position. When 
the bit specified by imm4 is 0, the Z flag is set to 1. When 
that bit is 1, the Z flag is reset to O. The immediate data 
in the last byte of the instruction is valid only for the lower 
4 bits. 

Bytes: 4/5/6 

Clocks: 
17, J.lPD701 08 
17, J.lPD70116 odd addresses 
13, J.lPD70116 even addresses 

Transfers: 1 

Flag operation: 

P 

u 
CY 

o 

Example: TEST1 WORD PTR [BP],8 

Non reg8,CL 

Section 12 
Instruction Set 

Not bit CL of the 8-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 1 1 0 

1 1 0 0 0 reg 

Bit CL of reg8 - bit CL of reg8 

The CL register (second operand) specifies which bit of 
the 8-bit register (specified by the first operand) is to be 
inverted. Only the lower 3 bits ofthe CL register are used. 

Bytes: 3 

Clocks: 4 

Transfers: None 

Flag operation: None 

Example: NOn BH,CL 
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NOT1 mem8,CL 

Not bit CL of the 8-bit memory 

7 

o 0 001 

o 
I 

mod 

o o 

o 

1 o 

o o 

I I 
(disp-Iow) 

. I I 
(disp-high) 

1 

1 

Bit CL of (mem8) - bit CL of (mem8) 

o 
1 1 

1 o 

I I 
mem 

The CL register (second operand) specifies which bit of 
the 8-bit memory location (specified by the first operand) 
is to be inverted. Only the lower 3 bits of the CL register 
are used. 

Bytes: 3/4/5 

Clocks: 18 

Transfers: 2 

Flag operation: None 

Example: NOn BYTE_VAR,CL 
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NEe 
NOT1 reg16, CL 

Not bit CL of the 16-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 1 1 1 

1 1 0 0 0 reg 

Bit CL of reg16 - bit CL of reg16 

The CL register (second operand) specifies which bit of 
the 16-bit register (specified by the first operand) is to 
be inverted. Only the lower 4 bits of the CL register are 
used. 

Bytes: 3 

Clocks: 4 

Transfers: None 

Flag operation: None 

Example: NOT1 AW,CL 



NEe 
NOT1 mem16,CL 

Not bit CL of the 16-bit memory 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 1 1 1 

I I I 
mod 0 0 0 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

Bit CL of (mem16) - bit CL of (mem16) 

The CL register (second operand) specifies which bit of 
the 16-bit memory location (addressed by the first oper
and) is to be inverted. Only the lower 4 bits of the CL 
register are used. 

Bytes: 3/4/5 

Clocks: 
26, pPD70108 
26,pPD70116 odd addresses 
18,pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: NOT1 WORD_VAR,CL 

Section 12 
Instruction Set 

NOT1 reg8,imm3 

Not bit imm3 of the 8-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 1 1 1 0 

1 1 0 0 0 reg 

I 
imm3 

Bit imm3 of reg8 - bit imm3 of reg8 

Bit imm3 (second operand) specifies which bit of the 8-bit 
register (specified by the first operand) is to be inverted. 
Only the lower 3 bits of the immediate data at the fourth 
byte of the instruction are used. 

Bytes: 4 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: NOT1 AH,3 

12-87 



pPD70108/70116 

NOT1 mem8,imm3 

Not bit imm3 of 8-bit memory 

7 

0 0 0 

0 0 0 

I 
mod 0 

0 1 

1 1 

0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm3 

1 

1 

Bit imm3 of mem8 - bit imm3 of mem8 

0 

1 1 

1 0 

I 
mem 

Bit imm3 (second operand) specifies which bit ofthe 8-bit 
memory location (addressed by the first operand) is to 
be inverted. Only the lower 3 bits of the immediate data 
are used in the last byte of the instruction. 

Bytes: 4/5/6 

Clocks: 19 

Transfers: 2 

Flag operation: None 

Example: NOT1 BYTE PTR [BW][IX]34H,4 

12-88 

NEe 
NOT1 reg16,imm4 

Not bit imm4 of the 16-bit register 

7 0 

0 0 0 0 1 1 1 

0 0 0 1 1 1 1 

1 0 0 0 reg 

I 
imm4 

Bit imm4 of reg16 - bit imm4 of reg16 

Bit imm4 (second operand) specifies which bit of the 
16-bit register (specified by the first operand) is to be 
inverted. Only the lower 4 bits of the immediate data are 
used in the fourth byte of the instruction. 

Bytes: 4 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: NOT1 BW.15 



t\'EC 
NOT1 mem16,imm4 

Not bit imm4 of the 16-bit memory 

7 

o 0 0 0 1 1 

o 
I 

mod 

o o 

o 

1 1 1 

o o 
I I 

(disp-Iow) 

1 

1 

I I 
mem 

Bit imm4 of (mem16) - bit imm4 of (mem16) 

o 
1 

1 

The bit imm4 (second operand) specifies which bit of the 
16-bit memory location (addressed by the first operand) 
is to be inverted. Only the lower 4 bits of the immediate 
data are used in the last byte of the instruction. 

Bytes: 4/5/6 

Clocks: 
27, J.lPD70108 
27, J.lPD70116 odd addresses 
19, J.lPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: NOn WORD_VAR,O 

NOT1 CY 

Not carry flag 

7 

I 
I 

1 1 1 

CY-Cy 

Inverts the CY flag. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: 

I 

V 

I 

s 
I 

z 
U U U 

Example: NOT1 

1 

I 

AC 

U 

CY 

Section 12 
Instruction Set 

o 
o 1 o 1 

P CY 

u x 

12-89 



pPD7010S/70116 

CLR1 reg8,CL 

Clear bit CL of the 8-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 0 1 0 

1 1 0 0 0 reg 

Bit CL of reg8 +- 0 

Clears the bit specified by CL of the 8-bit register (spec
ified by the first operand) to O. Only the lower three bits 
of CL are used. 

Bytes: 3 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: CLR1 AL,CL 

12-90 

CLR1 mem8,CL 

Clear bit CL of the 8-bit memory 

7 

o 0 0 0 1 1 

o 
I 

mod 

o o 

o 

1 o 

o o 
I I 

(disp-Iow) 

I I 
(disp-high) 

Bit CL of (mem8) +- 0 

o 

NEe 

1 

1 

I 
mem 

o 
1 

o 

Clears the bit specified by CL of the 8-bit memory loca
tion (addressed by the first operand) to O. Only the lower 
three bits of CL are used. 

Bytes: 3/4/5 

Clocks: 14 

Transfers: 2 

Flag operation: None 

Example: CLR1 BYTE_VAR,CL 



NEe 
CLR1 reg16,CL 

Clear bit CL of the 16-bit register 

7 0 

0 0 0 0 1 1 1 1 

i 
0 0 0 1 0 0 1 1 

1 1 0 0 0 reg 

Bit CL of reg16 - 0 

Clears the bit specified by CL of the 16-bit register (spec
ified by the first operand) to O. Only the lower four bits 
of CL are used. 

Bytes: 3 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: CLR1 AW,CL 

Section 12 
Instruction Set 

CLR1 mem16,CL 

Clear bit CL of the 16-bit memory 

7 o 
0 0 0 0 1 1 1 1 

0 0 0 1 0 o 1 1 

i i i 
mod 0 0 0 mem 

i i 
(disp-Iow) 

i i 
(disp-high) 

Bit CL of (mem16) - 0 

Clears the bit specified by CL of the 16-bit memory loca
tion (addressed by the first operand) to O. Only the lower 
4 bits of CL are used. 

Bytes: 3/4/5 

Clocks: 
22, pPD70108 
22, pPD70116 odd addresses 
14, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: CLR1 WORD_VAR,CL 
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pPD7010S/70116 

CLR1 reg8,imm3 

Clear bit imm3 of the 8-bit register 

7 0 

0 0 0 0 1 1 1 1 I 
0 0 0 1 1 0 1 0 I 
1 1 0 0 0 reg I 

I 

I imm3 

Bit imm3 of reg8 - 0 

Clears the bit specified by the 3-bit immediate data 
(second operand) of the 8-bit register (specified by the 
first operand) to O. Only the lower 3 bits of the immediate 
data are used in the fourth byte of the instruction. 

Bytes: 4 

Clocks: 6 

Transfers: None 

Flag operation: None 

Example: CLR1 BH,1 

12-92 

CLR1 mem8,imm3 

Clear bit imm3 of the 8-bit memory 

7 

0 0 0 

0 0 0 

I 
mod 0 

0 1 

1 1 

0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm3 

Bit imm3 of (mem8) - 0 

1 

o 

t\'EC 

1 

1 

I 
mem 

o 
1 

o 

Clears the bit specified by the 3-bit immediate data 
(second operand) of the 8-bit memory location 
(addressed by the first operand) to O. Only the lower 3 
bits of immediate data are used in the last byte of the 
instruction. 

Bytes: 4/5/6 

Clocks: 15 

Transfers: 2 

Flag operation: None 

Example: CLR1 BYTE_VAR[BW],6 



NEe 
CLR1 reg16,imm4 

Clear bit imm4 of the 16-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 1 0 1 1 

1 1 0 0 0 reg 

I 
imm4 

Bit imm4 of reg16 - 0 

Clears the bit specified by the 4-bit immediate data 
(second operand) of the 16-bit register (specified by the 
first operand) to O. Only the lower 4 bits of the immediate 
data are used in the fourth byte of the instruction. 

Bytes: 4 

Clocks: 6 

Transfers: None 

Flag operation: None 

Example: CLR1 CW,5 

Section 12 
Instruction Set 

CLR1 mem16,imm4 

Clear bit imm4 of the 16-bit memory 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 1 0 1 1 

I I I 
mod 0 0 0 mem 

I 
imm4 

I I 
(disp-high) 

I 
imm4 

Bit imm4 of (mem16) - 0 

Clears the bit specified by the 4-bit immediate data 
(second operand) of the 16-bit memory location 
(addressed by the first operand) to O. Only the lower 4 
bits of immediate data are used in the last byte of the 
instruction. 

Bytes; 4/5/6 
, 

Clocks: 
23, J.lPD70108 
23, J.lPD70116 odd addresses 
15, J.lPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: CLR1 WORD PTR [BP],O 
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pPD70108/70116 NEe 
CLR1 CY CLR1DIR 

Clear carry flag Clear direction flag 

7 0 7 0 

I 
I 

I 
I 

1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 

CY-O DIR-O 

Clears the CY flag. Clears the DIR flag. Sets index registers IX and IY to 

Bytes: 1 autoincrement when MOVBK, CMPBK, CMPM, LDM 
STM, INM, and OUTM are executed. 

Clocks: 2 
Bytes: 1 

Transfers: None 
Clocks: 2 

Flag operation: 
Transfers: None 

I 

V 

I 

S 

I 

z 
I 

AC P CY Flag operation: I DbR I 
U U U U U 0 

pIe: CLR1 DIR Exam 
Example: CLR1 CY 
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t-{EC 
SET1 reg8,CL 

Set bit CL of the 8-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 1 0 0 

1 1 0 0 0 reg 

Bit CL of reg8 - 1 

Sets the bit specified by CL of the a-bit register (specified 
by the first operand) to 1. Only the lower three bits of CL 
are used. 

Bytes: 3 

Clocks: 4 

Transfers: None 

Flag operation: None 

Example: SET1 BL,CL 

Set bit CL of the a-bit memory 

SET1 mem8,CL 

7 

0 0 0 0 

0 0 0 1 

I 
mod 0 0 

Bit CL of (mem8) - 1 

1 

0 

0 

Section 12 
Instruction Set 

0 

1 1 1 

1 0 0 

I 
mem 

Sets the bit specified by CL of the 8-bit memory location 
(addressed by the first operand) to 1. Only the lower three 
bits of CL are used. 

Bytes: 3/4/5 

Clocks: 13 

Transfers: 2 

Flag operation: None 

Example: SET1 BYTE PTR [BW],CL 
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pPD70108/70116 

SET1 reg16,CL 

Set bit CL of the 16-bit register 

7 0 

0 0 0 0 1 1 1 1 

0 0 0 1 0 1 0 1 

1 1 0 0 0 reg 

Bit CL of reg16 - 1 

Sets the bit specified by CL of the 16-bit register (spec
ified by the first operand) to 1. Only the lower four bits 
of CL are used. 

Bytes: 3 

Clocks: 4 

Transfers: None 

Flag operation: None 

Example: SET1 BW,CL 

12-96 

SET1 mem16,CL 

Set bit CL of the 16-bit memory 

7 

0 0 0 0 1 

0 0 0 1 0 

I 
mod 0 0 0 

I I I 
(disp-Iow) 

I I 
(disp-high) 

Bit CL of (mem16) - 1 

1 

1 

NEe 

1 

o 

I 
mem 

o 
1 

1 

Sets the bit specified by CL of the 16-bit memory location 
(addressed by the first operand) to 1. Only the lower 4 
bits of CL are used. 

Bytes: 3/4/5 

Clocks: 
21, pPD701 08 
21, pPD70116 odd addresses 
13, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: SET1 WORD_VAR,CL 



t\'EC 
SET1 reg8,imm3 

Set bit imm3 of the 8-bit register 

7 0 

0 0 0 0 1 1 1 

0 0 0 1 1 1 0 0 

1 1 0 0 0 reg 

I 
imm3 

Bit imm3 of reg8 - 1 

Sets the bit specified by the 8-bit immediate data (second 
operand) of the 8-bit register (specified by the first oper
and) to 1. Only the lower 3 bits of the immediate data are 
used in the fourth byte of the instruction. 

Bytes: 4 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: SEn AL,4 

Section 12 
Instruction Set 

SET1 mem8,imm3 

Set bit imm3 of the 8-bit memory 

7 

0 0 0 

0 0 0 

I 
mod 0 

0 1 

1 1 

0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm3 

Bit imm3 of (mem8) - 1 

1 

1 

1 

o 
I 

mem 

o 
1 

o 

Sets the bit specified by the 3-bit immediate data (second 
operand) of the 8-bit memory location (addressed by the 
first operand) to 1. Only the lower 3 bits of the immediate 
data are used in the last byte of the instruction. 

Bytes: 4/5/6 

Clocks: 14 

Transfers: 2 

Flag operation: None 

Example: SET1 BYTE_VAR,5 
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pPD7010S/70116 

SEn reg16,imm4 

Set bit imm4 of the 16-bit register 

7 0 
I. 

0 0 0 0 1 1 1 1 

0 0 0 1 1 1 0 1 

1 1 0 0 0 reg 

I 
imm4 

Bit imm4 of reg16 -1 

Sets the bit specified by the 4-bit immediate data (second 
operand) of the 16-bit register (specified by the first oper
and) to 1. Only the lower 4 bits of the immediate data are 
used in the 4th byte of the instruciton. 

Bytes: 4 

Clocks: 5 

Transfers: None 

Flag operation: None 

Example: SET1 CW,O 

12-98 

SEn mem16,imm4 

Set bit imm4 of the 16-bit memory 

7 

0 0 0 

0 0 0 

I 
mod 0 

0 1 

1 1 

0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm4 

Bit imm4 of (mem16) - 1 

1 

1 

NEe 

1 

o 
I 

mem 

o 
1 

1 

Sets the bit specified by the 4-bit immediate data (second 
operand) of the 16-bit memory location (addressed by the 
first operand) to 1. Only the lower 4 bits of immediate data 
are used in the last byte of the instruction. 

Bytes: 4/5/6 

Clocks: 
22, pPD70108 
22, pPD70116 odd addresses 
14, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: SET1 Word_Var,15 



ttlEC 
SET1 CY 

Set carry flag 

7 

I 
i 

1 1 1 1 1 a 

CY-1 

Sets the CY flag. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: 

I 
V 

I 

S 

I 
z 

I 
AC P CY 

U u U U U 1 

Example: SET1 CY 

a 
a 1 

SET1DIR 

Set direction flag 

7 

I 
i 

1 1 1 

Dir-1 

1 1 

Section 12 
Instruction Set 

a 
1 a 1 

Sets the DIR flag. Sets index registers IX and IY to auto-
decrement when MOVBK, CMPBK, CMPM, LDM STM, 
INM, and OUTM are executed. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: I D~R I 

Example: SET1 DIR 1 Exam 
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pPD70108/70116 

SHIFT 
SHL reg,1 

Shift left register, single bit 

7 

1 1 0 1 0 

1 1 1 0 0 

CY -- MSB of reg, reg -- reg X2 
When MSB of reg #CY: V -- 1 
When MSB of reg =CY: V -- 0 

0 

0 0 W 

reg 

Performs a shift left (1 bit) of the 8- or 16-bit register 
specified by the first operand. Zero is loaded to the LSB 
of the specified register and the MSB is shifted to the CY 
flag. If the sign bit is the same after the shift, the V flag 
is cleared. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
SHL BH,1 
SHL AW,1 

AC 

u 

CY 1517 14/6 Reg8/16 0 

DI+---l. r='-rl I--=-r-~uf---~r-0 

12-100 

NEe 

P CY 

x x 

49000026A 



NEe 
SHL mem,1 

Shift left memory, single bit 

7 

1 0 1 0 0 0 

I 
mod 1 0 0 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

CY +- MSB of (mem), (mem) +- (mem) X2 
When MSB of (mem) =1= CY: V+-1 
When MSB of (mem) = CY: V+-O 

0 

W 

I 

Performs a shift left (1 bit) of the 8- or 16-bit memory 
location addressed by the first operand. Zero is loaded 
to the addressed memory LSB and the MSB is shifted 
to the CY flag. If the sign bit (bit 7 or 15) remains the same 
after the shift, the V flag is cleared. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 

Section 12 
Instruction Set 

When W=1: 24, J,lPD70108 
24, J,lPD70116 odd addresses 
16, J,lPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC 

u 

SHL 
SHL 

BYTE PTR [IX1,1 
WORD_VAR,1 

P CY 

x x 

(MemS/16) 
CY ~15~/7~1~4~~ ________ ~~.~~ ________ -.~o~ 

Df4-------1· ~; ro 

49-QOO408A 
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pPD7010S/70116 

SHl reg, Cl Bytes: 2 

Clocks: Shift left register, variable bit 

7 o 7 + n, where n = number of shifts 

1 1 o 1 o o 

1 1 1 o o 

temp - Cl, while temp ::f 0 
repeat this operation, CY - MSB of reg, 
reg - reg X 2, temp - temp - 1 

1 W 

reg 

Performs a shift left of the 8- or 16-bit register specified 
by the first operand by the number in the CL register. Zero 
is loaded to the specified register's LSB. MSB is shifted 
to the CY flag. 

Transfers: None 

Flag operation: 

Example: 
SHL 
SHL 

CL,CL 
BW,CL 

CY 15/7 Reg8116 0 

DI----------l' ==-~~;~: -----L...--....~O 

12-102 

P CY 

x x 

t\'EC 



NEe 
SHL mem, CL 

Shift left memory, variable bit 

7 

1 1 0 1 0 0 

I 
mod 1 0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

temp - CL, while temp =F 0, 
repeat operation, CY - MSB of (mem), 
(mem) - (mem) X 2, temp - temp - 1 

0 

1 W 

I 
mem 

Performs a shift left of the 8- or 16-bit memory location 
addressed by the first operand by the number in the CL 
register. Zero is loaded to the addressed memory LSB 
and the MSB is shifted to the CY flag. 

Bytes: 2/3/4 

Clocks: 

Section 12 
I nstruction Set 

When W=O: 19 + n 
When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts. 

P CY 

x x 

SHL 
SHL 

BYTE PTR [1y],CL 
WORD PTR [1y],CL 

~~. __ ~~1~~7,-______ (M_em~~.~:' ____ ~~O~~O 

49-000409A 
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pPD70108/70116 

SHL reg,imm8 

Shift left register, multibit 

Bytes: 3 

Clocks: 

7 0 7 + n, where n = number of shifts 

1 1 0 0 0 0 

1 1 1 0 0 

I 
imm8 

Temp - imm8, while temp #- 0, 
repeat operation, CY - MSB of reg, 
reg - reg X 2, temp - temp - 1 

0 W 

reg 

Performs a shift left of the 8- or 16-bit register (specified 
by the first operand) by the 8-bit immediate data (second 
operand). Zero is loaded to the specified register's LSB. 
MSB is shifted to the CY flag. 

Transfers: None 

Flag operation: 

I 
V 

I 
S 

I 
Z 

U X X 

Example: 
SHL AH,3 
SHL DW,15 

CY 1517 RegBl16 

AC 

U 

o 

01-----------10 ~~:: I ~o 

12-104 

P CY 

X X 

NEe 



NEe 
SHL mem,imm8 

Shift left memory, multi bit 

7 

1 1 0 

I 
mod 1 

0 0 

0 0 

I I 
(disp-Iow) 

. I. I 
(dlsp-hlgh) 

. I 
Imm8 

temp - imm8, while temp =/; 0, 

0 

repeat operation, CY - MSB of (mem) 
(mem) - (mem) X 2, temp - temp - 1 

0 

0 W 

I 
mem 

Performs a shift left of the 8- or 16-bit memory location 
addressed by the first operand by the bits specified by 
the 8-bit immediate data (second operand). Zero is 
loaded to the specified memory locations's LSB. The 
MSB is shifted to the CY flag. 

Bytes: 3/4/5 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

P CY 

x x 

SHL 
SHL 

BYTE PTR [IX] [2],7 
WORD_VAR,5 

CY ,..-::151:;.:..7....--___ (Mem----s8l16) 0 

01------1' _,I----: ---r--=---,~o 
49-000409A 
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pPD7010S/70116 

SHR reg,1 

Shift right register, single bit 

7 0 

1 1 0 1 0 0 0 W 

1 1 1 0 1 reg 

CY - MSB of reg, reg - reg -7- 2 
When MSB of reg # bit following MSB of reg: V - 1 
When MSB of reg = bit following MSB of reg: V - 0 

Performs a logical shift right (1 bit) of the 8- or 16-bit 
register specified by the first operand. Zero is loaded to 
the MSB of the specified register and the LSB is shifted 
to the CY flag. If the sign bit (7 or 15) is the same after 
the shift, the V flag is cleared. 

1517 14/6 

0-1 I 

12-106 

t\'EC 
Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

V S Z AC P CY 

X X X U X X 

Example: 
SHR BH,1 
SHR AW,1 

o 

h 
49.000019A 



NEe 
SHR mem,1 

Shift right memory, single bit 

7 0 

1 1 0 1 0 0 0 W 

I I 
mod 1 0 1 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

CY - MSB of (mem), (mem) - (mem) -:- 2 
When MSB of (mem) =F bit following MSB of (mem): 

V-1 
When MSB of (mem) = bit following MSB of (mem): 

V-O 

Performs a logical shift right (1 bit) of the 8- or 16-bit 
memory location addressed by the first operand. Zero is 
loaded to the memory location's MSB and the LSB is 
shifted to the CY flag. If the sign bit (bit 7 or 15) remains 
the same after the shift, the V flag is cleared. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When W=O: 16 
When W=1: 24, pPD701 08 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: . 2 

Flag operation: 

Example: 

AC 

u 
P 
x 

SHR 
SHR 

BYTE_VAR [BW1,1 
WORD_VAR [IX1,1 

CY 

x 

CY 15/7 14/6 (MernB/16) 0 cD '--1~~-----{:;r---~b 
49-000410A 
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pPD70108/70116 

SHR reg,CL 

Shift right register, variable bit 

7 

1 1 o 1 o 

1 1 1 o 1 

temp - Cl, while temp :F 0, 

o 

repeat operation, CY - MSB of reg, 
reg - reg -;- 2, temp - temp - 1 

o 
1 W 

reg 

Performs a logical shift right of the 8- or 16-bit register 
(specified by the first operand) by the number in the Cl 
register. Zero is loaded to the specified register's MSB. 
The lSB is shifted to the CY flag. 

1517 1416 

0-1 I 

12-108 

Bytes: 2 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
SHR 
SHR 

Al,Cl 
BW,Cl 

o 

p CY 
x x 

b 

ttlEC 

49000019A 



fttIEC 
SHR mem,CL 

Shift right memory, variable bit 

7 

1 1 0 1 0 0 

I 
mod 1 0 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

temp - CL, while temp :F 0, 
repeat operation, CY - MSB of (mem), 
(mem) - (mem) + 2, temp - temp - 1 

0 

1 W 

I 
mem 

Performs a logical shift right of the 8- or 16-bit memory 
location (addressed by the first operand) by the number 
in the CL register. Zero is loaded to the addressed 
memory MSB and the LSB is shifted to the CY flag. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When W=O: 19 + n 
When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n,pPD70116 even addresses 

where n = number of shifts 

AC P CY 

u x x 

SHR 
SHR 

BYTE_VAR,CL 
WORD PTR [1y],CL 

CY 1517 (MemBll6) 0 cQ --1,......:.;;.;--~;;t------r--=--,h 

49.00002OA 
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pPD70108/70116 

SHR reg,imm8 

Shift right register, multibit 

Bytes: 3 

Clocks: 

7 0 7 + n, where n = number of shifts 

1 1 0 0 0 0 

1 1 1 0 1 

. I 
Imm8 

temp - imm8, while temp =F 0, 
repeat operation, CY - MSB of reg, 
reg - reg + 2, temp - temp - 1 

0 W 

reg 

Performs a shift right ofthe 8- or 1S-bit register (specified 
. by the first operand) by the 8-bit immediate data (second 

operand). Zero is loaded to the specified register's MSB. 
The lSB is shifted to the CY flag. 

Transfers: None 

Flag operation: 

I 
V 

I 
S 

I 
Z AC 

U X X U 

Example: 
SHR Bl,S 
SHR IX,2 

1517 Reg8fl6 0 

0-1L....-....L.-----(;~,---- ---.---::--.~h 

12-110 

P CY 

X X 

NEe 

490000411A 



NEe 
SHR mem,imm8 

Shift right memory, multi bit 

7 

1 1 0 

I 
mod 1 

0 0 

I 
0 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm8 

temp - imm8, while temp :F 0, 

0 

repeat operation, CY - MSB of (mem), 
(mem) - (mem) -;- 2, temp - temp - 1 

0 

0 W 

I 
mem 

Performs a shift right of the 8- or 16-bit memory location 
(addressed by the first operand) by the bits specified by 
the 8-bit immediate data (second operand). Zero is 
loaded to the specified memory location's MSB. The LSB 
is shifted to the CY flag. 

Bytes: 3/4/5 

Clocks: 

Section 12 
Instruction Set 

When W=O: 19 + n 
When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

AC P CY 

u x x 

SHR 
SHR 

BYTE PTR [BW],2 
WORD_VAR,13 

CY 15/7 (Mem8l16) 0 cD --1'-----'-~I:t---~b 
49.000020A 

12-111 



pPD70108/70116 

SHRA reg,1 

Shift right arithmetic 

7 0 

1 1 0 1 0 0 0 W 

1 1 1 1 1 reg 

CY -- LSB of reg, 
reg -- reg -:- 2, V -- 0 
MSB of operand does not change 

Performs an arithmetic shift right (1 bit) of the 8- or 16-bit 
register specified by the first operand. A bit with the same 
value as the original bit is shifted to the specified reg
ister's MSB. The LSB is shifted to the CY flag. The sign 
remains unchanged after the shift. 

12-112 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
SHRA CL,1 
SHRA AW,1 

AC 

u 

NEe 

p CY 

x x 

49.000021A 



NEe 
SHRA mem,1 

Shift right arithmetic, memory, single bit 

7 0 

1 1 0 1 0 

I 
mod 1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

CY - LSB of (mem), 
(mem) - (mem) -;- 2, V - 0 
MSB of operand does not change 

0 o W 

I 
mem 

Performs an arithmetic shift right (1 bit) of the 8- or 16-bit 
memory location addressed by the first operand. A bit 
with the same value as the original bit is shifted to the 
memory location's MSB. The LSB is shifted to the CY flag. 
The sign remains unchanged after the shift. 

Bytes: 2/3/4 

Clocks 
When W=O: 16 

Section 12 
Instruction Set 

When W=1: 24, pPD70108 
24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 
SHRA 
SHRA 

BYTE_VAR,1 
WORD_VAR,1 

P CY 

x x 

CY 1517 (Mem8l16) 0 

cD d~"r------.--=---.h 
49-000412A 

12-113 



pPD70108/70116 

SHRA reg,CL 

Shift right arithmetic, register, variable bit 

7 

1 1 o 1 o 

1 1 1 1 1 

temp - CL, while temp :1= 0, 
repeat operation, CY - LSB of reg, 
reg - reg -:- 2, temp - temp - 1 

o 
o 

1 W 

reg 

Performs an arithmetic shift right of the 8- or 16-bit reg
ister (specified by the first operand) by the number of bits 
specified by the CL register. A bit with the same value 
as the original bit is shifted to the register's MSB. The 
LSB is shifted to the CY flag. The sign remains 
unchanged after the shift. 

12-114 

Bytes: 2 

Clocks: 
1 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
SHRA 
SHRA 

BL,CL 
DW,CL 

AC p CY 

u x x 

NEe 

49-000413A 



NEe 
SHRA mem,CL 

Shift right arithmetic, memory, variable bit 

7 

1 

I 
mod 

1 o 

1 

1 o 

1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

temp +- CL, while temp #- 0, 

o 

repeat operation, CY +- LSB of (mem), 
(mem) +- (mem) -:- 2, temp +- temp - 1, 
MSB of operand does not change 

1 

I 
mem 

o 
W 

Performs an arithmetic shift right of the 8- or 16-bit 
memory location (addressed by the first operand) by the 
number of bits specified in the CL register. A bit with the 
same value as the original bit is shifted to the memory 
location's MSB. The LSB is shifted to the CY flag. The 
sign remains unchanged after the shift. 

Bytes: 2/3/4 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n, IlPD70108 
27 + n, IlPD70116 odd addresses 
19 + n, IlPD70116 even addresses 

where n = number of shifts 

Transfers: 2 

Flag Operation: 

Example: 
SHRA 
SHRA 

AC 

u 

BYTE_VAR,CL 
WORD_VAR,CL 

P CY 

x x 

CV 15/7 (Mem8l16) 0 cD d-----,---------,r--: --'--:--'h 
49-000412A 

12-115 



pPD70108/70116 

SHRA reg,imm8 

Shift right arithmetic, register, multi bit 

7 

1 1 o 

1 1 1 

o o 

1 1 

i 
immS 

temp - immS, while temp ¥- 0, 
repeat operation, CY - LSB of reg, 
reg - reg +- 2, temp - temp -1; 
MSB of operand does not change 

o 
o 

o W 

reg 

Performs an arithmetic shift right of the S- or 16-bit reg
ister (specified by the first operand) by the S-bit imme
diate data in the second operand. A bit with the same 
value as the original bit is shifted to the register's MSB. 
The LSB is shifted to the CY flag. The sign remains 
unchanged after the shift. 

12-116 

Bytes: 3 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
SHRA 
SHRA 

CL,3 
BW,7 

p CY 

x x 

NEe 

49-000413A 



NEe 
SHRA mem,immS 

Shift right arithmetic, memory, multi bit 

7 

1 

I 
mod 

1 o 

1 

o o 

1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
immS 

temp - immS, while temp =1= 0, 

o o 
I I 

mem 

repeat this operation, CY - LSB of (mem), 
(mem) - (mem) -:- 2, temp - temp - 1, 
MSB of operand does not change 

o 
W 

Performs an arithmetic shift right of the S- or 16-bit 
memory location (addressed by the first operand) by the 
number specified by the S-bit immediate data in the 
second operand. A bit with the same value as the original 
bit is shifted to the register's MSB. The LSB is shifted to 
the CY flag. The sign remains unchanged after the shift. 

Bytes: 3/4/5 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n, pPD7010S 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

P CY 

x x 

SHRA 
SHRA 

BYTE_VAR,5 
WORD_VAR,7 

CY (Mem8116) 0 cQ dr--L-1517 -------i,I----:~ _ --'--::--'-L...-h 
49-000412A 

12-117 



pPD7010S/70116 

ROTATE 
ROL reg,l 

Rotate left, register, single bit 

7 

1 1 0 1 0 0 

1 1 0 0 0 

CY +- MSB of reg, reg +- reg X 2 + CY 
MSB of reg #= CY: V+-1 
MSB of reg = CY: V+-O 

0 

0 W 

reg 

Rotates the 8- or 16-bit register specified by the first 
operand left by one bit. If the MSB changes, the V flag 
is set. If the MSB stays the same, the V flag is cleared. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
ROL 
ROL 

AH,1 
DW,1 

AC 

CY 15/7 14/6 Reg8116 0 

p 

D· I """---"'-1 ~~:f----: ---L....-b 

12-118 

t-iEC 

CY 

x 

49000022A 



ttlEC 
ROL mem,1 

Rotate left, memory, single bit 

7 

1 

I 
mod 

1 o 

o 

CY +- MSB of (mem), 

1 o 

o o 
I I 

(disp-Iow) 

I I 
(disp-high) 

(mem) +- (mem) X 2 + CY 
MSB of (mem) ¥- CY: V+-1 
MSB of (mem) = CY: V+-O 

o o 
I 

mem 

o 
W 

Rotates the 8- or 16-bit memory location (addressed by 
the first operand) left by one bit. If the MSB changes, the 
V flag is set; if it stays the same, the V flag is cleared. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

AC P 

ROL 
ROL 

BYTE_VAR,1 
WORD PTR [IXU7],1 

CY 
x 

CV 15/7 14/6 (Mem8/16) 0 

D· II r=-'--r--=-'--~-:i----: ----=---L---.Jb 
49-000414A 

12-119 



pPD70108/70116 

ROL reg,CL Bytes: 2 

Clocks: Rotate left, register, variable bit 

7 
7 + n, where n = number of shifts 

1 1 o 1 o o 

1 1 o o o 

temp .-- Cl, while temp # 0, 
repeat operation, CY .-- MSB of reg, 
reg .-- reg X 2 + CY, 
temp .-- temp - 1 

o 
w 

reg 

Rotates the 8- or 16-bit register specified by the first 
operand left by the number of bits specified by the Cl 
register. 

Transfers: None 

Flag operation: 

Example: 
ROl Dl,Cl 
ROl BP,Cl 

CY r~15~/7.-______ R_~_M~6r ______ ,-~o, 

0"1 1 :; h 

12-120 

P CY 
x 

NEe 

49000023A 



NEe 
ROLmem,CL 

Rotate left, memory, variable bit 

7 

1 1 0 

I 
mod 0 

1 0 

0 0 

I I 
(disp-Iow) 

. I. I 
(dlsp-hlgh) 

temp - Cl, while temp =1= 0, 

0 

repeat operation, CY - MSB of (mem), 
(mem) +- (mem) X 2 + CY, 
temp - temp - 1 

0 

1 W 

I 
mem 

Rotates the 8- or 16-bit memory location addressed by 
the first operand left by the number of bits specified in 
the Cl register. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When W=O: 19 + n 
When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

P CY 

x 

ROl 
ROl 

BYTE PTR [IX],Cl 
WORD_VAR,Cl 

CY 1517 (Mem8J16) 0 

D· I ......----r"1 ------i:t-----j -----'----'h 
49-000415A 

12-121 



pPD7010S/70116 

ROL reg,imm8 

Rotate left, register, multibit 

Bytes: 3 

Clocks: 

7 0 
7 + n, where n = number of shifts 

1 1 0 0 0 0 

1 1 0 0 0 

I 
imm8 

temp - imm8, while temp ¥= 0, 
repeat operation, CY - MSB of reg, 
reg - reg X 2 + CY, 
temp - temp - 1 

0 W 

reg 

Rotates the 8- or 16-bit register (specified by the first 
operand) left by the number of bits specified by the 8-bit 
immediate data in the second operand. The register's 
MSB is shifted to the CY flag and to the LSB. 

Transfers: None 

Flag operation: 

AC p 

Example: 
ROL DH,3 

ROL IY,7 

CY ~1~~~1~~~ _______ ~~~~_6 ________ ~O~ 

0,\1 I ;; h 

12-122 

CY 

x 

NEe 

49000022A 



NEe 
ROL mem,imm8 

Rotate left, memory, multi bit 

7 

1 0 

I 
mod 0 

0 0 

0 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
immS 

temp - immS, while temp "# 0, 

0 

repeat operation, CY - MSB of (mem), 
(mem) - (mem) X 2 + CY, 
temp - temp - 1 

0 

0 W 

I 
mem 

Rotates the S- or 16-bit memory location (addressed by 
the first operand) left by the number of bits specified by 
the S-bit immediate data in the second operand. The 
memory location's MSB is shifted to the CY flag and to 
the LSB. 

Bytes: 3/4/5 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n,pPD7010S 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

AC P CY 

x 

ROL 
ROL 

BYTE_VAR,7 
WORD_VAR,2 

CY 1517 (Mem8116) o 

D I '--L....I ~:+----; ~b 
49-000415A 

12-123 



pPD7010S/70116 

ROR reg,1 

Rotate right, register, single bit 

7 

1 1 0 1 0 

1 1 0 0 1 

CY -- LSB of reg, reg -- reg ...;- 2, 
MSB of reg -- CY 

0 0 

reg 

MSB of reg ¥- bit following MSB of reg: V -- 1 
MSB of reg = bit following MSB of reg: V -- 0 

0 

W 

Rotates the 8- or 16-bit register (specified by the first 
operand) right by 1 bit. If the MSB of the specified register 
changes, the overflow flag is set. If the MSB stays the 
same, the overflow flag is cleared. 

12-124 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
ROR AL,1 
ROR CW,1 

AC 

NEe 

p CY 
x 

49.000014A 



1ttIEC 
ROR mem,1 

Rotate right, memory, single bit 

7 

1 1 0 1 0 0 0 

I I 
mod 0 0 1 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

CY - LSB of (mem), (mem) - (mem) -:- 2 
MSB of (mem) - CY 

0 

W 

I 

MSB of (mem) oF bit following MSB of (mem): V - 1 
MSB of (mem) = bit following MSB of (mem): V - 0 

Rotates the 8- or 16-bit memory location addressed by 
the first operand right by 1 bit.lfthe MSB of the addressed 
memory changes, the overflow flag is set. If the MSB 
stays the same, the overflow flag is cleared. 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

Section 12 
Instruction Set 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 
ROR 
ROR 

P 

BYTE_VAR,1 
WORD PTR [BW],1 

CY 
x 

cO Q--L-1517 
14---l..---16 _(M-iT"1------,--' b 

49-000416A 

12-125 



pPD70108/70116 

ROR reg,CL 

Rotate right, register, variable bit 

Bytes: 2 

Clocks: 

7 0 
7 + n, where n = number of shifts 

t, 
1 1 0 1 

1 1 0 0 

temp - CL, while CL =F 0, 
repeat operation, 

0 

1 

CY - LSB of reg, reg - reg + 2, 
MSB of reg - CY, 
temp - temp - 1 

0 1 W 

reg 

Rotates the 8- or 16-bit register (specified by the first 
operand) right by the number of bits specified by the CL 
register. 

Transfers: None 

Flag operation: 

Example: 
ROR 
ROR 

AH,CL 
AW,CL 

CY 1517 Reg8l16f--__ -.--.:..O ....., 

cD d~;f--f ---,--b 

12-126 

p CY 

x 

NEe 

49.000015A 



t-IEC 
ROR mem,CL 

Rotate right, memory, variable bit 

7 

1 1 0 1 0 0 1 

I I 
mod 0 0 1 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

temp - CL, while temp ,c 0, 
repeat operation, 
CY - LSB of (mem), (mem) - (mem) -;- 2, 
MSB of (mem) - CY, 
Temp - temp - 1 

0 

W 

I 

Rotates the 8- or 16-bit memory location (specified by 
the first operand) right by the number of bits specified 
by the CL register. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When W=O: 19 + n 
When W=1: 27 + n, pPD70108 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

Transfers: 2 

Flag operation: 

Example: 

AC P 

ROR 
ROR 

BYTE_VAR,CL 
WORD PTR [IX]2,CL 

CY 

x 

49-000417A 

12-127 



pPD70108/70116 

ROR reg,imm8 

Rotate right, register, multi bit 

7 

1 1 0 0 0 

1 1 0 0 1 

I 
imm8 

temp - imm8, while temp # 0, 
repeat operation, 
CY - LSB of reg, reg - reg + 2, 
MSB of reg - CY, 
temp - temp - 1 

0 

0 0 W 

reg 

Rotates the 8- or 16-bit register (specified by the first 
operand) right by the number of bits specified by the 8-bit 
immediate data in the second operand. The register's 
LSB is shifted to the MSB and the CY flag. 

12-128 

Bytes: 3 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

AC p CY 

x 

Example: 
ROR AL,2 
ROR IX,3 

ttlEC 

49.000015A 



ttlEC 
ROR mem,imm8 

Rotate right, memory, multi bit 

7 

1 0 0 0 0 0 

I 
mod 0 0 1 mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

I 
imm8 

temp +- imm8, while temp #- 0, 
repeat operation, 
CY +- LSB of (mem), (mem) +- (mem) -:- 2, 
temp +- temp - 1 

0 

W 

I 

Rotates the 8- or 16-bit memory location addressed by 
the first operand right by the number of bits specified by 
the 8-bit immediate data in the second operand. The 
memory location's LSB is shifted to the MSB as well as 
to the CY flag. 

Bytes: 3/4/5 

Clocks: 

Section 12 
Instruction Set 

When W=O: 19 + n 
When W=1: 27 + n, IlPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, IlPD70116 odd addresses 
19 + n, IlPD70116 even addresses 

where n = number of shifts 

AC P CY 

x 

ROR 
ROR 

BYTE_VAR,6 
WORD_VAR [IX],7 

CY 1517 (Mem8116) 0 

cD d'-----'--------::~b 
49-000417A 

12-129 



pPD70108/70116 

ROLe reg,1 

Rotate left with carry, register, single bit 

7 

1 1 0 1 0 

1 1 0 1 0 

tmpcy - CY, CY - MSB of reg, 
Reg - reg X 2 + tmpcy, 
MSB of reg = CY: V - 0 
MSB of reg ¥- CY: V - 1 

0 

0 

0 W 

reg 

Rotates the 8- or 16-bit register specified by the first 
operand left, including the CY flag, by one bit. If the 
register's MSB changes, the V flag is set. If it stays the 
same, the V flag is cleared. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 
ROLC BL,1 
ROLC IY,1 

cQl------I' L--...I.-

1517 '11416~T 

12-130 

NEe 

AC p CY 
x 

o 

h 
49.000016A 



ttlEC 
ROLe mem,1 

Rotate left with carry, memory, single bit 

7 

1 1 0 1 0 

i 
mod 0 1 0 

i i 
(disp-Iow) 

i i 
(disp-high) 

tmpcy - CV, CV - MSB of (mem), 
(mem) - (mem) X 2 + tmpcy, 
MSB of (mem) = CV: V - 0 
MSB of (mem) oF CV: V - 1 

0 

i 

0 

0 W 

i 
mem 

Rotates the 8- or 16-bit memory location (addressed by 
the first operand) left by one bit. The rotation includes 
the CV flag. If the MSB of the memory location changes, 
the V flag is set. If it stays the same, the V flag is cleared. 

Section 12 
Instruction Set 

Bytes: 2/3/4 

Clocks: 
When W=O: 16 
When W=1: 24, pPD70108 

24, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 2 

Flag operation: 

Example: 

P 

ROLC 
ROLC 

BVTE_VAR,1 
WORD PTR [IV],1 

o 

b 

CV 

x 

49-000418A 

12-131 



pPD70108/70116 

ROLC reg,CL 

Rotate left with carry, register, variable bit 

7 

1 1 o 1 o 

1 1 o 1 o 

temp - CL, while temp =F 0, 
repeat operation, tmpcy - CY, 

o 1 

reg 

CY - MSB of reg, reg - reg X 2 + tmpcy, 
temp - temp - 1 

o 
W 

Rotates the 8- or 16-bit register (specified by the first 
operand) left by the number in the CL register. Rotation 
includes the CY flag. 

cO· 

12-132 

Bytes: 2 

Clocks: 
7 = n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
ROLC 
ROLC 

AL,CL 
BW,CL 

p CY 

x 

ttlEC 

49.000017A 



ttlEC 
ROLC mem,CL 

Rotate left with carry, memory, variable bit 

7 

1 1 0 0 0 

I I 

1 

mod 0 1 0 mem 

I 
(disp-Iow) 

I 
(disp-high) 

temp - CL, while temp =1= 0, 
repeat operation, tmpcy - Cy, 
CY - MSB of (mem), 
(mem) - (mem) X 2 + tmpcy, 
temp - temp - 1 

I 

I 

o 
W 

I 

Rotates the 8- or 16-bit memory location (addressed by 
the first operand) left by the number in the CL register. 
Rotation includes the CY flag. 

cQ. 15/7 

Bytes: 2/3/4 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

AC P CY 

x 

ROLC 
ROLC 

BYTE PTR [IY],CL 
WORD_VAR,CL 

49-000419A 

12-133 



pPD70108/70116 

ROLe reg,imm8 

Rotate left with carry, register, multi bit 

7 

1 1 0 0 0 

1 1 0 1 0 

• I 
Imm8 

temp - imm8, while temp ¥- 0, 
repeat operation, tmpcy - CY, 

0 0 

reg 

CY - MSB of reg, reg - reg X 2 + tmpcy, 
temp - temp - 1 

0 

W 

Rotates the 8- or 16-bit register (specified by the first 
operand) left by the number of bits specified by the 8-bit 
immediate data of the second operand. Rotation includes 
the CY flag. 

cy 15/7 

jD' 

12-134 

Bytes: 3 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
ROLC 
ROLC 

Reg8J16 

;; 

BL,3 
AW,14 

I 

AC p CY 
x 

0 

b 

NEe 

49000017A 



t-IEC 
ROLe mem,imm8 

Rotate left with carry, memory, multi bit 

7 0 

1 1 0 0 0 

I 
mod 0 1 0 

I 
(disp-Iow) 

I 
(disp-high) 

I 
imm8 

temp +- imm8, while temp =1= 0, 
repeat operation, tmpcy +- CY, 
CY +- MSB of (mem), 
(mem) +- (mem) X 2 + tmpcy, 
temp +- temp - 1 

0 

I 

I 

o W 

I 
mem 

Rotates the 8- or 16-bit memory location (addressed by 
the first operand) left by the number of bits specified by 
the 8-bit immediate data of the second operand. Rotation 
includes the CY flag. 

Bytes: 3/4/5 

Clocks: 
When W=O: 19 + n 

Section 12 
Instruction Set 

When W=1: 27 + n, J.lPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, J.lPD70116 odd addresses 
19 + n, J.lPD70116 even addresses 

where n = number of shifts 

AC P CY 

x 

ROLC 
ROLC 

BYTE_VAR,3 
WORD_VAR,5 

49-{)(J()419A 

12-135 



pPD7010S/70116 

RORe reg,1 

Rotate right with carry, register, single bit 

7 a 
1 1 a 1 a a a w 

1 1 a 1 1 reg 

tmpcy - CY, CY - LSB of reg, 
reg - reg -;- 2, MSB of reg - tmpcy, 
MSB of reg #- bit following MSB of reg: V-1, 
MSB of reg = bit following MSB of reg: v-a 
Rotates the 8- or 16-bit register, specified by the first 
operand, right (including the CY flag) by one bit. If the 
MSB changes, the V flag is set. If it remains unchanged, 
the V flag is cleared. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: 

I 
V 

I 

S 

: 

z AC P 

X 

Example: 
RORC BH,1 
RORC BP,1 

Cy 

cD 
15/7 14/6 Reg8l16 0 

·IL.--.-L---<------1111---L--...Jh 

12-136 

NEe 

CY 

X 

49.000018A 



t-IEC 
RORCmem,1 

Rotate right with carry, memory, single bit 

7 

1 

i 
mod 

1 o 

o 

1 o 

1 1 

i i 
(disp-Iow) 

I i 
(disp-high) 

tmpcy - CY, CY - LSB of (mem), 

o o 

i 
mem 

(mem) - (mem) -:- 2, MSB of (mem) - tmpcy, 

o 
W 

MSB of (mem) ¥- bit following MSB of (mem): V - 1 
MSB of (mem) = bit following MSB of (mem): V - 0 

Rotates the 8- or 16-bit memory location (addressed by 
the first operand) right (including the CY flag) by one bit. 
If the MSB changes, the V flag is set. If it remains 
unchanged, the V flag is cleared. 

Bytes: 2/3/4 

Clocks: 
WhenW=O: 
When W=1: 

Transfers: 2 

Flag operation: 

Example: 

16 

Section 12 
Instruction Set 

24, pPD70108 
24, pPD70116 odd addresses 
16, pPD70116 even addresses 

P CY 

x 

RORC 
RORC 

BYTE PTR [BW].1 
WORD_VAR [BW] [IX],1 

o 

h 
49-000420A 
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RORC reg,CL 

Rotate right with carry, register, variable bit 

7 

1 1 o o 

1 1 o 1 

temp ~ CL, while temp "# 2, 
repeat operation, tmpcy ~ CY, 
CY ~ LSB of reg, reg ~ reg -;- 2 

o 

MSB of reg ~ tmpcy, temp ~ temp - 1, 

1 

reg 

o 
W 

Rotates the 8- or 16-bit register specified by the first 
operand right (including the CY flag) by the number in 
the CL register. 

12-138 

Bytes: 2 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

Example: 
RORC 
RORC 

AL,CL 
CW,CL 

AC p 

NEe 

CY 

x 

49000028A 



ttlEC 
RORC mem,CL 

Rotate right with carry, memory, variable bit 

7 

1 1 0 1 0 

I 
mod 0 1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

temp - Cl, while temp =1= 0, 
repeat operation, tmpcy - CY, 

0 

CY +- lSB of (mem), reg - reg -:- 2, 

1 

mem 

MSB of (mem) - tmpcy, temp - temp - 1 

0 

W 

I 

Rotates the 8- or 16-bit memory location specified by the 
first operand right (including the CY flag) by the number 
in the Cl register. 

Bytes: 2/3/4 

Clocks: 

Section 12 
Instruction Set 

When w=o: 19 + n 
When W=1: 27 + n, pPD70108 

Transfers: 2 

Flag operation: 

Example: 

27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

RORC 
RORC 

BYTE_VAR,Cl 
WORD_VAR [BP],Cl 

49-000421 A 
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RORe reg,imm8 

Rotate right with carry, register, multibit 

7 

1 1 o 

1 1 o 

o 

1 

o 

1 

I 
imm8 

temp - imm8, while temp "# 0, 
repeat operation, tmpcy - CY, 
CY - LSB of reg, reg - reg -+ 2, 

o 

MSB of reg - tmpcy, t~mp - temp - 1 

o 
o W 

reg 

Rotates the 8- or 16-bit register specified by the first 
operand right (including the CY flag) by the number of 
bits specified by the 8-bit immediate data of the second 
operand. 

12-140 

Bytes: 3 

Clocks: 
7 + n, where n = number of shifts 

Transfers: None 

Flag operation: 

I 
V 

I 
S 

I 
z AC P CY 

X X 

Example: 
RORC CH,S 
RORC BW,10 

t\'EC 

49.000028A 



NEe 
RORC mem,imm8 

Rotate right with carry, memory multi bit 

7 

1 

I 
mod 

1 o 

o 

o o 

1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

. I 
Imm8 

temp - imm8, while temp # 0, 
repeat operation, tmpcy - CY, 

o o 

I 
mem 

CY - LSB of (mem), (mem) - (mem)+ 2, 
MSB of (mem) - tmpcy, temp - temp - 1 

o 
w 

Rotates the 8- or 16-bit memory location addressed by 
the first operand right (including the CY flag) by the 
number of bits specified by the 8-bit immediate data of 
the second operand. 

Bytes: 3/4/5 

Clocks: 
When W=O: 
When W=1: 

Transfers: 2 

Flag operation: 

Example: 

19 + n 

Section 12 
Instruction Set 

27 + n, pPD70108 
27 + n, pPD70116 odd addresses 
19 + n, pPD70116 even addresses 

where n = number of shifts 

AC P CY 

x 

RORC 
RORC 

BYTE_VAR,3 
WORD PTR [BWl,10 

49-000421A 

12-141 
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SUBROUTINE CONTROL 

CALL near-proc 

Call, relative, same segment 

7 

1 1 1 o 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

(SP - 1, SP - 2) - PC, 
SP-SP-2, 
PC - PC +disp 

o 
o o o 

Saves the PC to the stack and loads the 16-bit displace
ment to the PC. Enables calls to any address within the 
current segment. 

Bytes: 3 

Clocks: 
20, pPD70108 
20, pPD70116 odd addresses 
16, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: CALL NEAR_PROC 

12-142 

CALL regptr16 

Call, register, same segment 

7 

1 1 1 1 

1 1 0 1 

(SP - 1, SP - 2) - PC, 
SP-SP-2, 
PC - regptr16 

NEe 

0 

1 1 1 1 

0 reg 

Saves the PCto the stack and loads the value of the 16-bit 
register specified by the operand to the PC. Enables calls 
to any address within the current segment. 

Bytes: 2 

Clocks: 
18, pPD70108 
18, pPD70116 odd addresses 
14, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: CALL BX 



NEe 
CALL memptr16 

Call, memory, same segment 

7 0 

1 1 1 1 1 1 1 1 

i i 
mod 0 1 0 mem 

i i 
(disp-Iow) 

i i 
(disp-high) 

(SP - 1, SP - 2) - PC, 
SP - SP - 2, PC - (memptr16) 

Saves the PC to the stack and loads the contents of the 
16-bit memory location addressed by the operand to the 
PC. Enables calls to any address within the current 
segment. 

Bytes: 2/3/4 

Clocks: 
31, JlPD70108 
31, JlPD70116 odd addresses 
23, JlPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: CALL TABLE_ENTRY [IX] 

Section 12 
I nstruction Set 

CALL far-proc 

Call, direct, external segment 

7 

1 o o 1 1 

i i 
(offset-low) 

iii 
(offset-high) 

i 
(seg-Iow) 

i i 
(seg-high) 

(SP - 1, SP - 2) - PS, 
(SP - 3, SP - 4) - PC, 
SP -SP-4, 
PS -seg, 
PC - offset 

o 
o 1 o 

Saves the PS and PC to the stack. Loads the fourth and 
fifth bytes of the instruction to the PS and the second and 
third bytes to the PC. Enables calls to any address in any 
segment. 

Bytes: 5 

Clocks: 
29, JlPD70108 
29, JlPD70116 odd addresses 
21, JlPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: CALL FAR_PROC 

12-143 
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CALL memptr32 

Call, memory, external segment 

7 

1 1 1 1 1 

I 
mod 0 1 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

(SP - 1, SP - 2) - PS, 
(SP - 3, SP - 4) - PC, 
SP-SP-4, 

1 

PS - (memptr32 + 3, memptr32 + 2), 
PC - (memptr32 + 1, memptr32) 

0 

1 1 

I 
mem 

Saves the PS and PC to the stack. Loads the higher two 
bytes of the 32-bit memory addressed by the operand 
to the PS. Loads the lower two bytes to the PC. Enables 
calls to any address in any segment. 

Bytes: 2/3/4 

Clocks: 
47, pPD70108 
47, pPD70116 odd addresses 
31, pPD70116 even addresses 

Transfers: 4 

Flag operation: None 

Example: CALL FAR_TABLE [IV] 

12-144 

RET (no operand) 

Return from procedure, same segment 

7 

I 1 I 1 o 

PC - (SP + 1, SP), 
SP-SP+2 

o o o 

NEe 

o 
1 1 

Used for returning from intrasegment calls. Restores the 
PC from the stack. The assembler automatically distin
guishes this instruction from the other RET instruction 
with no operand. 

Bytes: 1 

Clocks: 
19, pPD70108 
19, pPD70116 odd addresses 
15, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: RET 



NEe 
RET pop-value 

Return from procedure, SP jump, same segment 

7 

1 1 o o o 

I I I 
pop-value-low 

I I I 
pop-value-high 

PC - (SP + 1, SP), 
SP-SP+2, 
SP - SP + pop-value 

o 1 

o 
o 

Restores the PC from the stack and adds the 16-bit pop
value specified by the operand. Effective for jumping a 
desired number of parameters when the parameters 
saved in the stack become unnecessary to the program. 
Used for returning from intrasegment calls. The 
assembler automatically distinguishes this instruction 
from the other RET pop-value instruction. 

Bytes: 3 

Clocks: 
24, pPD70108 
24, pPD70116 odd addresses 
20, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: RET 8 

Section 12 
Instruction Set 

RET (no operand) 

Return from procedure, external segment 

7 

I 1 I 1 o o 

PC - (SP + 1, SP), 
PS - (SP + 3, SP + 2), 
SP-SP+4 

1 o 
o 

1 1 

Restores the PC and PS from the stack. Used for return
ing from intersegment calls. The assembler automatically 
distinguishes this instruction from the RET instruction 
without an operand. 

Bytes: 1 

Clocks: 
29, pPD70108 
29, pPD70116 odd addresses 
21, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: RET 
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RET pop-value 

Return from procedure, SP jump, intersegment 

7 

1 1 o o 1 

I I I 
pop-value-low 

I I I 
pop-value-high 

PC - (SP + 1, SP), 
PS - (SP + 3, SP + 2), 
SP-SP+4, 
SP - SP + pop-value 

o 1 

o 
o 

Restores the PC and PS from the stack and adds the 
16-bit pop-value specified by the operand to the SP. This 
command is effective for jumping the SP value when the 
parameters saved in the stack subsequently become 
unnecessary to the program. Used for returning from 
intersegment calls. The assembler automatically distin
guishes this instruction from the other RET pop-value 
instruction. 

Bytes: 3 

Clocks: 
32, pPD70108 
32, pPD70116 odd addresses 
24, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: RET 4 
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STACK OPERATION 
PUSH mem16 

Push, 16-bit memory 

7 

1 1 1 1 1 

I 
mod 1 1 0 

I I 
(disp-Iow) 

I I 
(disp-high) 

(SP - 1, SP - 2) - (mem16), 
SP-SP-2 

NEe 

0 

1 1 1 

I 
mem 

Saves the contents of the 16-bit memory location 
addressed by the operand to the stack. 

Bytes: 2/3/4 

Clocks: 
26, pPD70108 
26, pPD70116 odd addresses 
18, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: PUSH DATA [IX] 



ttlEC 
PUSH reg16 

Push, 16-bit register 

7 

I 0 I 1 o 1 

(SP -1, SP - 2) - reg16, 
SP-SP-2 

o 
o reg 

Saves the 16-bit register specified by the operand to 
the stack. 

Bytes: 1 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 
8, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: PUSH IY 

PUSH sreg 

Push, segment register 

7 

I 0 I 0 I 0 I I 
sreg 

(SP -1, SP - 2) - sreg, 
SP-SP-2 

Section 12 
I nstruction Set 

o 
1 1 o 

Saves the segment register specified by the operand to 
the stack. 

Bytes: 1 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 

8, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: PUSH PS 
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PUSH PSW 

Push, program status word 

7 

(SP - 1, SP - 2) - PSW, 
SP-SP-2 

Saves the PSW to the stack. 

Bytes: 1 

Clocks: 
12, pP0701 08 
12, pP070116 odd addresses 

8, pP070116 even addresses 

Transfers: 1 

Flag operation: None 

Example: PUSH PSW 

12-148 

o 
1 o o 

PUSHR 

Push, register set 

7 

I I I 
o 1 1 

temp -SP, 

o 

(SP - 1, SP - 2) - AW, 
(SP - 3, SP - 4) - CW, 
(SP - 5, SP - 6) - OW, 
(SP - 7, SP - 8) - BW, 
(SP - 9, SP - 10) - temp, 
(SP -11, SP -12) - BP, 
(SP -13, SP -14) -IX, 
(SP -15, SP -16) -IY, 
SP -SP-16 

NEe 

o 
o o o o 

Saves eight 16-bit registers (AW, BW, CW, Ow, SP, BP, IX, 
and IY) to the stack. 

Bytes: 1 

Clocks: 
67, pP070108 
67, pP070116 odd addresses 
35, pP070116 even addresses 

Transfers: 8 

Flag operation: None 

Example: PUSH R 



NEe 
PUSH imm8 

Push, 8-bit immediate data, sign expansion 

7 

o 1 1 o 1 

. I 
Imm8 

o 1 

(SP - 1, SP - 2) - Sign expansion of imm8, 
SP-SP-2 

o 
o 

Expands the sign of the 8-bit immediate data specified 
by the operand. Saves the data as 16-bit data to the stack 
addressed by the SP. 

Bytes: 2 

Clocks: 
11, pPD70108 
11, pPD70116 odd addresses 

7, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: 
PUSH 5 
PUSH -1 

Section 12 
Instruction Set 

PUSH imm16 

Push, 16-bit immediate data 

7 

o 1 1 o 1 

I I 
imm16-low 

I I 
imm16-high 

(SP - 1, SP - 2) - imm16, 
SP -SP-2 

o 
o o o 

Saves the 16-bit immediate data described by the oper
and to the stack addressed by the SP. 

Bytes: 3 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 
8, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: PUSH 1234H 
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POP mem16 

Pop, 16-bit memory 

7 

1 

I 
mod 

o o 

o 

o 1 

o o 

I I 
(disp-Iow) 

I I 
(disp-high) 

(mem16) - (SP + 1, SP), 
SP-SP+2 

1 1 

I 
mem 

o 

Transfers the contents of the stack to the 16-bit memory 
location addressed by the operand. 

Bytes: 2/3/4 

Clocks: 
25, pPD70108 
25, pPD70116 odd addresses 
17, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: POP DATA 

12-150 

POP reg16 

Pop, 16-bit register 

7 

I 0 I 1 o 1 1 

reg16 - (SP + 1, SP), SP - SP + 2 

NEe 

o 
reg 

Transfers the contents of the stack to the 16-bit register 
specified by the operand. 

Bytes: 1 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 

8, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: POP BP 



NEe 
POP sreg 

Pop, segment register 

7 

I a I a a I 
sreg 

sreg - (SP + 1, SP), SP - SP + 2 

a 
1 1 

Transfers the contents of the stack to the segment reg
ister (except PS) specified by the operand. External inter
rupts NMI and INT, and single-step breaks will not be 
acknowledged between this instruction and the next. 

Bytes: 1 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 

8, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: POP DS1 

Section 12 
Instruction Set 

POP PSW 

Pop, program status word 

7 

I 1 I a a 1 1 

PSW +- (SP + 1, SP), SP +- SP + 2 

1 a 

Transfers the contents of the stack to the PSw. 

Bytes: 1 

Clocks: 
12, pPD70108 
12, pPD70116 odd addresses 

8, pPD70116 even addresses 

Transfers: 1 

Flag operation: 

IM~*I V DIR IE I B:K 
R R R 

I I 
AC P 

R R 

S Z 
R R 

CY 

R 

a 
1 

*The Mode flag (MD) can only be modified by POP PSW 
during Native mode calls from 8080 Emulation mode; i.e. 
between the execution of BRKEM and RETEM instruc
tions.ln Native mode outside of Emulation mode, the MD 
flag will remain set to 1 regardless of the contents of the 
stack. Do not alter the MD flag during Native mode calls 
from Emulation mode, or during Native mode interrupt 
service routines which may be executed by interrupting 
Emulation mode execution. 

Example: POP PSW 
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POP R 

Pop, register set 

7 

I 0 I 1 

IY - (SP + 1, SP), 

o 

IX +- (SP + 3, SP + 2), 
BP +- (SP + 5, SP + 4), 
BW +- (SP + 9, SP + a), 
ow +- (SP + 11, SP + 10), 
CW - (SP + 13, SP + 12), 
AW +- (SP + 15, SP + 14), 
SP -SP+ 16 

o 
o 

o o 1 

Restores the contents of the stack to the following 16-bit 
registers: AW, BW, CW, OW, BP SP, IX, and IY. 

Bytes: 1 

Clocks: 
75, pP07010a 
75, pP070116 odd addresses 
43, pP070116 even addresses 

Transfers: 7 

Flag operation: None 

Example: POP R 
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NEe 
PREPARE imm16,imm8 

Prepare new stack frame 

7 

1 1 0 0 1 

I 
imm16-low 

I 
imm16-high 

(SP - 1, SP - 2) +- BP, 
SP +- SP - 2, 
temp +- SP, 

I 
imma 

o 
0 0 o 

I 

I 

When imma > 0, repeat these operations "imma - 1" 
times: 

(SP - 1, SP - 2 +- (BP - 1, BP - 2) 
SP +- SP - 2 (*1, see notes) 
BP +- BP - 2 

and perform these operations: 
(SP - 1, SP - 2) +- temp 
SP +- SP - 2 (*2, see notes) 

Then perform these operations: 
BP +- temp 
SP +- SP - imm16 

Notes: When imm8=1, *1 is not performed, 
When imm8=O, *1 and *2 are not performed. 

Used to generate "stack frames" required by the block 
structures of high-level languages such as Pascal and 
Ada. The stack frame includes a local variable area as 
well as pointers. These frame pointers point to other 
frames containing variables that can be referenced from 
the current procedure. 

The first operand (16-bit immediate data) specifies (in 
bytes) the size of the local variable area. The second 
operand (a-bit immediate data) specifies the depth (or 
lexical level) of the procedure block. The frame base 
address generated by this instruction is set in the BP 
base pointer. 

First the old BP value is saved to the stack so that BP 
of the calling procedure can be restored when the called 
procedure terminates. The frame pointer (BP value saved 
to the stack) that indicates the range of variables that can 
be referenced by the called procedure is placed on the 
stack. This range is always a value one less than the 
lexical level of the procedure. If the lexical level of a 
proced u re is greater than one, the poi nters of that proce
dure will also be saved on the stack. This enables the 
frame pointer of the calling procedure to be copied when 
frame pointer copy is performed within the called 
procedure. 



NEe 
Next, the new frame pointer value is set in the BP and 
the area for local variables used by the procedure is 
reserved in the stack. In other words, SP is decremented 
only for the amount of stack memory required by the local 
variables. 

Bytes: 4 

Clocks: 
When imm B = 0: 16, J.lPD7010B 

16, J.lPD70116 odd addresses 
12, J.lPD70116 even addresses 

When B> 1: 23 + 16 (immB - 1), J.lPD7010B 
23 + 16 (immB - 1), J.lPD70116 
odd addresses 

Transfers: 

19 + B (immB -1), J.lPD70116 
even addresses 

When immB = 0: none 
When immB> 1: 1 + 2(immB-1) 

Flag operation: None 

Example: PREPARE 10, 3 

DISPOSE (no operand) 

Dispose a stack frame 

7 

I 1 I 1 o 

SP - BP, 
BP - (SP + 1, SP), 
SP -SP +2 

o 1 

Section 12 
Instruction Set 

o 
o o 1 

Releases the last stack frame generated by the PREPARE 
instruction. A value that points to the preceding frame is 
loaded in the BP and the bottom of the frame value is 
loaded in SP. 

Bytes: 1 

Clocks: 
10, J.lPD7010B 
10, J.lPD70116 odd addresses 

6 J.lPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: DISPOSE 
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BRANCH 

BR-near-Iabel 

Branch Relative, Same Segment BR near-label 

7 

1 1 o 1 o o 
I I 

(disp-Iow) 

I I 
(disp-high) 

PC - PC +disp 

o 
1 

Loads the current PC value plus a 16-bit displacement 
value to the PC. If the branch address is in the current 
segment, the assembler automatically generates this 
instruction. 

Bytes: 3 

Clocks: 12 

Transfers: None 

Flag operation: None 

Example: BR LABEL 1 

12-154 

BR short-label 

Branch short relative, same segment 

7 

1 1 o 

PC - PC + ext-disp8 

1 

I 
disp8 

o 

NEe 

o 
1 1 

Loads the current PC value plus an 8-bit (actually, sign
extended 16-bit) displacement value to the PC. When the 
branch address is in the current segment and within 
±127 bytes of the instruction, the assembler automati
cally generates this instruction. 

Bytes: 2 

Clocks: 12 

Transfers: None 

Flag operation: None 

Example: BR SHORT_LABEL 



NEe 
BR regptr16 

Branch register, same segment 

7 0 

1 1 1 1 1 1 1 1 

1 1 1 0 0 reg 

PC - regptr16 

Loads the contents of the 16-bit register specified by the 
operand to the PC. This instruction can branch to any 
address in the current segment. 

Bytes: 2 

Clocks: 11 

Transfers: None 

Flag operation: None 

Example: BR BX 

Section 12 
Instruction Set 

BR memptr16 

Branch memory, same segment 

7 

1 1 1 1 1 

I 
mod 1 0 0 

I 
(disp-Iow) 

I 
(disp-high) 

PC - (memptr16) 

o 
1 1 1 

I I 
mem 

I 

I 

Loads the contents of the 16-bit memory location ad
dressed by the operand to the PC. This instruction can 
branch to any address in the current segment. 

Bytes: 2/3/4 

Clocks: 
24,IlPD70108 
24,IlPD70116 odd addresses 
20,IlPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: BR TABLE [IX] 
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BR far-label 

Branch direct, external segment 

7 

1 1 

PC - offset, 
PS -seg 

1 0 1 

I 
offset-low 

I 
offset-high 

I 
seg-Iow 

I 
seg-high 

o 
0 1 o 

I 

I 

Loads the 16-bit offset data (second and third bytes of 
the instruction) to the PC and the 16-bit segment data 
(fourth and fifth bytes) to the PS. This instruction can 
branch to any address in any segment. 

Bytes: 5 

Clocks: 15 

Transfers: None 

Flag operation: None 

Example: BR FAR_LABEL 
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BR memptr32 

Branch memory, external segment 

7 

1 1 1 1 1 1 

I 
mod 1 0 1 

I I 
(disp-Iow) 

I I 
(disp-high) 

PS - (memptr32 + 3, memptr32 + 2) 
PC - (memptr32 + 1, memptr32) 

NEe 

0 

1 1 

I 
mem 

Loads the upper two bytes and lower two bytes of the 
32-bit memory addressed by the operand to the PS and 
PC, respectively. This instruction can branch to any 
address in any segment. 

Bytes: 2/3/4 

Clocks: 
35, pPD70108 
35, pPD70116 odd addresses 
27, pPD70116 even addresses 

Transfers: 2 

Flag operation: None 

Example: BR FAR_SEGMENT [IV] 



t\'EC 
CONDITIONAL BRANCH 
BV short-label 

Branch if overflow 

7 

o 1 1 1 o 
I 

disp8 

When V = 1, PC +- PC + ext-disp8 

o 
o o o 

When the V flag is 1, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When V = 1: 14 
When V = 0: 4 

Transfers: None 

Flag operation: None 

Example: BV OVERFLOW_ERROR 

BNV short-label 

Branch if not overflow 

7 

o 1 1 1 0 

I 
disp8 

Section 12 
Instruction Set 

o 
o o 1 

When V = 0, PC +- PC + ext-disp8 

When the V flag is 0, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When V = 0: 14 
When V = 1: 4 

Transfers: None 

Flag operation: None 

Example: BNV NO_ERROR 
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BC short-label 
BL short-label 

Branch if carry /Iower 

7 

o 1 1 1 o 
I 

disp8 

o 

When CY = 1, PC - PC + ext-disp8 

o 
1 o 

When the CY flag is 1, load the current PC value plus 
the 8-bit (actually, sign-extended 16-bit) displacement 
value to the PC. This instruction can branch to any 
address within ±127 bytes of the instruction in the cur
rent segment. 

Bytes: 2 

Clocks: 
When CY = 1: 14 
When CY=O: 4 

Transfers: None 

Flag operation: None 

Example: 
BC CARRY_SET 
BL LESS_THAN 
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BNC short-label 
BNL short-label 

Branch if not carry/not lower 

7 

o 1 1 1 o 
I 

disp8 

o 

When CY = 0, PC - PC + ext-disp8 

NEe 

o 
1 1 

When the CY flag is 0, load the current PC value plus 
the 8-bit (actually, sign-extended 16-bit) displacement 
value to the PC. This instruction can branch to any 
address within ±127 bytes of the instruction in the cur
rent segment. 

Bytes: 2 

Clocks: 
When CY = 0: 14 
When CY = 1: 4 

Transfers: None 

Flag operation: None 

Example: 
BNC 
BNL 

CARRY_CLEAR 
GREATER_OR_EQUAL 



NEe 
BE short-label 
BZ short-label 

Branch if equal/zero 

7 

o 1 1 1 o 

I 
disp8 

When Z = 1, PC - PC + ext-disp8 

o 
1 o o 

When the Z flag is 1, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When Z = 1: 14 
When Z=O, 4 

Transfers: None 

Flag operation: None 

Example: 
BE EQUALITY 
BZ ZERO 

BNE short-label 
BNZ short-label 

Branch if not equal/not zero 

7 

o 1 1 1 o 
I 

disp8 

Section 12 
Instruction Set 

o 
1 o 1 

When Z = 0, PC - PC + ext-disp8 

When the Z flag is 0, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When Z = 0: 14 
When Z = 1: 4 

Transfers: None 

Flag operation: None 

Example: 
BNE NOT_EQUAL 
BNZ NOT_ZERO 
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BNH short-label 

Branch if not higher 

7 

o 1 1 1 o 
I 

disp8 

1 1 

When CY OR Z = 1, PC - PC + ext-disp8 

o 
o 

When the logical sum of the CY and Z flags is 1, load 
the current PC value plus the 8-bit (actually, sign
extended 16-bit) displacement value to the PC. This 
instruction can branch to any address within ±127 bytes 
of the instruction in the current segment. 

Bytes: 2 

Clocks: 
When CY OR Z = 1: 14 
When CY OR Z = 0: 4 

Transfers: None 

Flag operation: None 

Example: BNH NOT_HIGHER 
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BH short-label 

Branch if higher 

7 

o 1 1 o 
I 

disp8 

NEe 

o 
1 1 1 

. When CY OR Z = 0, PC - PC + ext-disp8 

When the logical sum of the CY and Z flags is 0, load 
the current PC value plus the 8-bit (actually, sign
extended 16-bit) displacement value to the PC. This 
instruction can branch to any address within ±127 bytes 
of the instruction in the current segment. 

Bytes: 2 

Clocks: 
When CY ORZ = 0: 14 
When CYORZ= 1: 4 

Transfers: None 

Flag operation: None 

Example: BH HIGHER 



NEe 
BN short-label 

Branch if negative 

7 

o 1 1 1 1 

I 
disp8 

When S = 1, PC .... PC + ext-disp8 

o 
o o o 

When the S flag is 1, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When S = 1: 14 
When S=O: 4 

Transfers: None 

Flag operation: None 

Example: BN NEGATIVE 

BP short-label 

Branch if positive 

7 

o 1 1 1 

I 
disp8 

Section 12 
Instruction Set 

o 
o o 1 

When S = 0, PC .... PC + ext-disp8 

When the S flag is 0, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When S = 0: 14 
When S = 1: 4 

Transfers: None 

Flag operation: None 

Example: BP POSITIVE 
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aPE short-label 

Branch if parity even 

7 

o 1 1 1 1 

I 
disp8 

When P = 1, PC - PC + ext-disp8 

o 
o 1 o 

When the P flag is 1, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) dispacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When P = 1: 14 
When P=O: 4 

Transfers: None 

Flag operation: None 

Example: BPE PARITY_EVEN 
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BPO short-label 

Branch if parity odd 

7 

o 1 1 1 1 

I 
disp8 

When P = 0, PC - PC + ext-disp8 

NEe 

o 
o 1 1 

When the P flag is 0, load the current PC value plus the 
8-bit (actually, sign-extended 16-bit) displacement value 
to the PC. This instruction can branch to any address 
within ±127 bytes of the instruction in the current 
segment. 

Bytes: 2 

Clocks: 
When P = 0: 14 
When P = 1: 4 

Transfers: None 

Flag operation: None 

Example: BPO PARITY_ODD 



ttlEC 
BlT short-label 

Branch if less than 

7 

o 1 1 1 1 

I 
disp8 

1 o 

When S XORV = 1, PC - PC + ext-disp8 

o 
o 

When the exclusive OR of the S and V flags is 1, load 
the current PC value plus the 8-bit (actually, sign
extended 16-bit) displacement value to the PC. This 
instruction can branch to any address within ±127 bytes 
of the instruction in the current segment. When the con
ditions are unsatisfied, proceeds to the next instruction. 

Bytes: 2 

Clocks: 
WhenSXORV=1: 14 
When S XOR V = 0: 4 

Transfers: None 

Flag operation: None 

Example: BLT LESS_THAN 

Section 12 
Instruction Set 

BGE short-label 

Branch if greater than or equal 

7 

o 1 1 1 1 

I 
disp8 

1 o 

When S XOR V = 0, PC - PC + ext-disp8 

o 
1 

When the Exclusive OR of the S and V flags is 0, load 
the current PC value plus the 8-bit (actually, sign
extended 16-bit) displacement value to the PC. This 
instruction can branch to any address within ±127 bytes 
of the instruction in the current segment. When the con
ditions are unsatisfied, proceeds to the next instruction. 

Bytes: 2 

Clocks: 
When S XOR V = 0: 14 
When S XOR V = 1: 4 

Transfers: None 

Flag operation: None 

Example: BGE GREATER_OR_EQUAL 
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BLE short-label 

Branch if less than or equal 

7 

o 1 1 

I 
disp8 

o 
1 o 

When (S XOR V) OR Z = 1, PC +- PC + ext-disp8 

When the Exclusive OR of the S and V flags and the 
logical sum of that result and the Z flag is 1, loads the 
current PC value plus the 8-bit (actually, sign-extended 
16-bit) displacement val ue to the PC. Th is instruction can 
branch to any address within ±127 bytes of the instruc
tion in the current segment. When the conditions are 
unsatisfied, proceeds to the next instruction. 

Bytes: 2 

Clocks: 
When (S XOR V) OR Z = 1: 14 
When (S XOR V) OR Z = 0: 4 

Transfers: None 

Flag operation: None: 

Example: BLE LESS_OR_EQUAL 
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BGT short-label 

Branch if greater than 

7 

o 1 1 1 

I 
disp8 

ttlEC 

o 
1 1 

When (S XOR V) OR Z = 0, PC +- PC + ext-disp8 

When the exclusive OR of the S and V flags and the 
logical sum of that result and the Z flag is 0, load the 
current PC value plus the 8-bit (actually, sign-extended 
16-bit) displacement value to the PC. This instruction can 
branch to any address within ±127 bytes of the instruc
tion in the current segment. When the conditions are 
unsatisfied, proceeds to the next instruction. 

Bytes: 2 

Clocks: 
When (S XOR V) OR Z = 0: 14 
When (S XOR V) OR Z = 1: 4 

Transfers: None 

Flag operation: None 

Example: BGTGREATER 



t\'EC 
DBNZNE short-label 

Decrement and branch if not zero and not equal 

7 o 
1 1 1 o o o o o 

CW-CW-1 
When CW =I' 0 and Z = 0, PC - PC + ext-disp8 

When the 16-bit register CW is decremented (-1), the 
resultant CW value is not 0, arid the Z flag is cleared, load 
the current PC value plus the 8-bit (actually, sign
extended 16-bit) displacement value to the PC. This 
instruction can branch to any address within ±127 bytes 
of the instruction in the current segment. 

Bytes: 2 

Clocks: 
When CW =F 0 and Z = 0: 14 
When others: 5 

Transfers: None 

Flag operation: None: 

Example: PBNZNE LOOP_AGAIN 

Section 12 
Instruction Set 

DBNZE short-label 

Decrement and branch if not zero and equal 

7 

1 1 1 o 

CW-CW-1 

o 
I 

disp8 

o o 

When CW =F 0 and Z = 1, PC - PC + ext-disp8 

o 
1 

When the 16-bit register CW is decremented (-1), the 
CW is not zero, and the Z flag is set, load the current PC 
value plus the 8-bit (actually, sign-extended 16-bit) dis
placement value to the PC. This instruction can branch 
to any address within ±127 bytes ofthe instruction in the 
current segment. 

Bytes: 2 

Clocks: 
When CW =F 0 and Z = 1: 14 
When others: 5 

Transfers: None 

Flag operation: None 

Example: DBNZE LOOP_AGAIN 
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DBNZ short-label 

Decrement and branch if not zero 

7 

1 1 

CW+-CW-1 

1 o o 

I 
disp8 

o 

When CW # 0, PC +- PC + ext-disp8 

o 
1 o 

When the 16-bit register CW is decremented (-1) and 
the CW value is not zero, load the current PC value plus 
the 8-bit (actually, sign-extended 16-bit) displacement 
value to the PC. This instruction can branch to any 
address within ±127 bytes of the instruction in the cur
rent segment. 

Bytes: 2 

Clocks: 
When CW # 0: 13 
When CW=O: 5 

Transfers: None 

Flag operation: None 

Example: DBNZ LOOP_AGAIN 
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BCWZ short-label 

Branch if CW equals zero 

7 

1 o o 
I 

disp8 

If CW = 0, PC +- PC + ext-disp8 

NEe 

o 
o 1 1 

When the 16-bit register CW is 0, load the current PC 
value plus the 8-bit (actually sign-extended 16-bit) dis
placement value to the PC. This instruction can branch 
to any address within ±127 bytes of the instruction in the 
current segment. 

Bytes: 2 

Clocks: 
When CW = 0: 13 
When CW#O: 5 

Transfers: None 

Flag operation: None 

Example: BCWZ CW_ZERO 



NEe 
BREAK 
BRK3 

Break, vector 3 

7 

I I I 
1 1 0 o 

(SP -1, SP - 2) - PSW 
(SP - 3, SP - 4) - PS 
(SP - 5, SP - 6) - PC 
SP-SP-6 
IE-O 
BRK-O 
PC - (13,12) 
PS - (15,14) 

o 
1 1 o o 

Saves the PSW, PS, and PC to the stack and resets the 
IE and BRK flags to O. Then loads the lower two bytes 
and higher two bytes of vector 3 of the interrupt vector 
table to the PC and PS, respectively. 

Bytes: 1 

Clocks: 
50, pPD70108 
50, pPD70116 odd addresses 
38, pPD70116 even addresses 

Transfers: 5 

Flag operation: 

Example: BRK 3 

Section 12 
Instruction Set 

BRK imm8 (=F3) 

Break, immediate data 

7 

1 1 o o 1 

I 
imm8 

(SP - 1, SP - 2) - PSW 
(SP - 3, SP - 4) - PS 
(SP - 5, SP - 6) - PC 
SP -SP-6 
IE-O 
BRK-O 
PC - (immB X4 + 1, imm8 X4) 
PS - (immB X4 + 3, imm8 X4 + 2) 

o 
1 o 1 

Saves the PSw, PS, and PC to the stack and resets the 
IE and BRK flags to O. Then loads the lower two bytes 
and upper two bytes of the interrupt vector table (4 bytes) 
specified by the 8-bit immediate data to the PC and PS, 
respectively. 

Bytes: 1 

Clocks: 
50, pPD70108 
50, pPD70116 odd addresses 
38, pPD70116 even addresses 

Transfers: 5 

Flag operation: 

Example: BRK 10H ;PC = (40H,41 H), 
;PS = (42H,43H) 
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BRKV (no operand) 

Break if overflow 

7 

I 1 I 1 o 

When V = 1, 

o 

(SP - 1, SP - 2) - PSW 
(SP - 3, SP - 4) - PS 
(SP - 5, SP - 6) - PC 
SP -SP-6 
IE-O 
BRK-O 
PC - (011 H, 010H) 
PS - (013H, 012H) 

o 
1 o 

When the V flag is set, saves the PSW, PS, and PC to 
the stack and resets the IE and BRK flags to O. Then loads 
the lower two bytes and upper two bytes of vector 4 of 
the interrupt vector table to the PC and PS, respectively. 
When the V flag is reset, proceeds to the next instruction. 

Bytes: 1 

Clocks: 
When V = 1: 52,pPD70108 

52, pPD70116 odd addresses 
When V = 0: 40, pPD70116 even addresses 

Transfers: 5 

Flag operation: 

Example: BRKV 
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RETI (no operand) 

Return from interrupt 

7 

I 1 I 1 o 

PC - (SP + 1, SP) 

o 

PS - (SP + 3, SP + 2) 
PSW - (SP + 5, SP + 4) 
SP-SP+6 

ttlEC 

o 
1 1 

Restores the contents of the stack to the PC, PS, and 
PSW Used for return from interrupt processing. 

Bytes: 1 

Clocks: 
39, pPD70108 
39, pPD70116 odd addresses 
27, pPD70116 even addresses 

Transfers: 3 

Flag operation: 

IM~*I V DIR 

R R 

I 
AC 

i 
P CY 

R R R* 

IE I a:K I R 

S Z 
R R 

*The Mode flag (MD) can only be modified by RETI 
during Native mode calis from 8080 Emulation mode; i.e. 
between the execution of BRKEM and RETEM instruc
tions.ln Native mode outside of Emulation mode, the MD 
flag will remain set to 1 regardless of the contents of the 
stack. Do not alter the MD flag during Native mode calis 
from Emulation mode, or during interrupt service rou
tines which may be executed by interrupting Emulation 
mode execution. The RETI instruction should be used to 
exit Native mode service routines and to return to Emu
lation mode. The RETI instruction should be the last 
instruction executed in the Native mode service routine. 

Example: RETI 



t-{EC 
BRKEM immS 

Break for emulation 

7 

0 0 0 0 1 

1 1 1 1 

I 
imm8 

(SP - 1, SP - 2) +- PSW 
(SP - 3, SP - 4) +- PS 
(SP - 5, SP - 6) +- PC 
SP +- SP - 6 
MD +- 0, write enable MD 

1 

1 

PS +- (imm 8 X 4 + 3, imm 8 X 4 + 2) 
PC +- imm 8 X 4 + 1, imm 8 X 4) 

o 
1 1 

1 1 

Starts the emulation mode. Saves the PSW, PS, and PC 
and resets the MD bit to 0 and jumps to the emulation 
location addressed by the interrupt vector specified by 
the 8-bit immediate data specified by the operand. After 
fetching the instruction code ofthe jumped interruptserv
ice routine (for emulation), the CPU interprets and exe
cutes the code as an instruction of the pPD808AF. Use 
either the RETEM or CALLN instruction to return from the 
emulation mode to the native mode (pPD70108170116). 
CALtN temporarily returns the program from Emulation 
to Native Mode and RETEM completes Emulation mode. 

Bytes: 3 

Clocks: 
50, pPD70108 

Section 12 
Instruction Set 

50, pPD70116 odd addresses 
38, pPD70116 even addresses 

Transfers: 5 

Flag operation: 

Example: BRKEM 80H 
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CHKIND reg16,mem32 

Check index 

7 

0 1 1 0 

I 
mod reg 

0 

I 
(disp-Iow) 

I 

I I 
(disp-high) 

0 1 

I I 
mem 

When (mem32) > reg16 or (mem32 + 2) < reg16 
(SP - 1, SP - 2) - PSW 
(SP - 3, SP - 4) - PS 
(SP - 5, SP - 6) - PC 
SP-SP-6 
IE-O 
BRK-O 
PS - (23, 22) 
PC - (21, 20) 

0 

0 

Used to check whether the index value in reg16 is within 
the defined array bounds. Initiates a BRK 5 when the 
index does not satisfy the condition. The definition region 
should be set beforehand in the two words (first word 
for the lower limit and second word for the upper limit) 
of memory. 
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NEe 
Bytes: 2/3/4 

Clocks: 
When interrupt condition is fulfilled: 

73-76, pP070108 
73-76, pP070116 odd addresses 
53-56, pP070116 even addresses 

When interrupt condition is not fulfilled: 
26, pP070108 
26, pP070116 odd addresses 
18, pP070116 even addresses 

Transfers: 
When interrupt condition is fulfilled: 7 
When interrupt condition is not fulfilled: 2 

Flag operation: 

When interrupt condition is fulfilled: 

Example: 
When interrupt condition is not fulfilled: None: 

Example: 
MOV IX,23 
CHKINO IX,BOUNOS1 ;OK 
MOV BW,87 
CHklNO BW,BOUNOS2 ;causes 

;BRK5 
BOUNOS1 OW 5,37 
BOUNOS2 OW 2,80 

Memory 

o 

(Upper Limit) 

(Lc!wer Limit) 

49000029A 



ttlEC 
CPU CONTROL 

HALT (no operand) 

Halt 

7 

I 1 1 1 

o 
1 o 1 o o 

Sets the halt state. The halt state is released by the 
RESET, NMI, or INT input. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: None: 

Example: HALT 

POLL (no operand) 

Poll and wait 

7 

I 1 I 0 o 1 1 

Section 12 
Instruction Set 

o 
o 1 1 

Keeps the CPU in the idle state until the POLL pin 
becomes an active low level. 

Bytes: 1 

Clocks: 2 + Sn, where n = number of times POLL pin 
is sampled 

Transfers: None 

Flag operation: None 

Example: POLL 
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01 (no operand) 

Disable interrupt 

7 a 

I 
I 

1 1 1 1 1 a 1 a 

IE-O 

Resets the IE flag and disables the external maskable 
interrupt input (INT). Does not disable the external non
maskable interrupt input (NMI) or software interrupt 
instructions. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: 

Example: 01 
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NEe 
EI (no operand) 

Enable interrupt 

7 a 

I 
I 

1 1 1 1 a 1 1 

EI-1 

Sets the EI flag and enables the external maskable inter
rupt input (INT). The system does not enter the interrupt
enable state until executing the instruction immediately 
after EI. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: rn 
Example: EI 



NEe 
BUSLOCK (no operand) 

Bus lock prefix 

7 

I 1 i 1 1 1 o 

In the large-scale mode (S/LG = 0) 

o 
o o o 

Outputs the buslock signal (BUSLOCK) while the instruc
tion immediately after the BUSLOCK instruction is being 
executed. When BUSLOCK is used for a block operation 
instruction with a repeat prefix, the BUSLOCK signal is 
kept at an active low level until the end of the block 
operation instruction. 

Hold request is inhibited when BUSLOCK is active. The 
BUSLOCK instruction is effective when you do not want 
to acknowledge a hold request during block operations. 

In small-scale mode (S/LG = 1) 

The BUSLOCK signal is not an output. However, the 
BUSLOCK instruction can be used to delay a hold 
acknowledge response to a hold request until execution 
of the locked instruction is completed. 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: BUSLOCK REP MOVBKB 

FP01 fp-op 

Section 12 
Instruction Set 

Floating point operation 1, register 

7 o 
1 1 o 1 1 x x x 

1 1 y y y z z z 

Used when the floating point arithmetic chip is con
nected externally. Causes the CPU to leave arithmetic 
processing to the floating point chip. When the floating 
point chip monitors this instruction, it treats the instruc
tion as its own and executes it. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: 
FP01 
FP01 

FABSO 
FCMPR2 
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FP01 fp-op,mem 

Floating point operation 1, memory 

7 

1 

i 
mod 

1 o 

y 

Data bus - (mem) 

1 

y y 

i i 
(disp-Iow) 

i i 
(disp-high) 

x x 
i 

mem 

o 
x 

Used when the floating point arithmetic chip is externally 
connected. Causes the CPU to leave arithmetic process
ing to the floating point chip and instead, carries out 
auxiliary processing such as calculation of effective 
address, generation of physical addresses, and start of 
memory read cycles when necessary. 

When the floating point chip monitors this instruction, it 
treats the instruction as its own and executes it. In this 
case, depending on the type of instruction, the floating 
point chip selects either the address information of the 
memory read cycle started by the CPU or both the 
address and read data. The CPU does not use the read 
data on the data bus in the memory read cycle which 
the CPU has initiated. 

Bytes: 2/3/4 

Clocks: 
15, pPD70108 
15, pPD70116 odd addresses 
11, pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: 
FP01 
FP01 
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FCMP,DWORD_VAR 
FMUL,QWORD PTR [BW] 

NEe 
FP02 fp-op 

Floating pOint operation 2, register 

7 0 

0 1 1 0 0 1 1 X 

1 1 Y Y Y Z Z Z 

Used with an externally connected floating point arith
metic chip. Causes the CPU to leave processing to the 
floating point chip. When the floating point chip monitors 
this instruction, it interprets the instruction as its own and 
executes it. 

Bytes: 2 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: FP02 FSINRO 



NEe 
FP02 fp-op, mem 

Floating point operation 2, memory 

7 0 

0 1 1 0 0 1 X 

I I 
mod y y y mem 

I I 
(disp-Iow) 

I I 
(disp-high) 

Data bus -- (mem) 

Used with an externally connected floating point arith
metic chip. Causes the CPU to leave arithmetic process
ing to the floating point chip and instead carries out 
auxiliary processing such as calculation of effective 
addresses, generation of physical addresses, and start 
of memory read cycles when necessary. 

When the floating point chip monitors this instruction, it 
treats the instruction as its own and executes it. In this 
case, depending on the type of instruction, the operating 
chip selects either the address information of the 
memory read cycle started by the CPU or both the 
address and read data. 

Bytes: 2/3/4 

Clocks: 
15, pPD70108 
15, pPD70116 odd addresses 
11,pPD70116 even addresses 

Transfers: 1 

Flag operation: None 

Example: FP02 FCOS,DWORD PTR [IX][BW] 

NOP (no operand) 

No operation 

7 

I 1 I 0 o 1 

Section 12 
Instruction Set 

o 
o o o o 

Causes the processor to do nothing for three clocks. 

Bytes: 1 

Clocks: 3 

Transfers: None 

Flag operation: None 

Example: NOP 
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SEGMENT OVERRIDE PREFIXES 

OSO: 
OS1: 
PS: 
SS: 

7 

I 0 o 1 
I 

sreg 1 1 

o 
o 

When appended to the operand, specifies the segment 
register to be used for access of a memory operand 
expecting segment override. 

You can define the segment override by assembler direc
tive ''ASSUME'' without describing the segment override 
prefix directly (see Assembler Operating Manual). 

Bytes: 1 

Clocks: 2 

Transfers: None 

Flag operation: None 

Example: 
MOV 
REP 
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IX,OS1 :[IY] 
MOVBKB OEST _BLK,SS:SRC-BLK 

EMULATION MODE 
CALLN imm8 

Call native 

7 

1 1 1 0 1 

1 1 0 1 

I 
imm8 

(SP - 1, SP - 2) -- PSW 
(SP - 3, SP - 4) -- PS 
(SP - 5, SP - 6) -- PC 
SP-- PS-6 
MO--1 
PS -- (imm8 X4 + 3, imm8 X4 + 2) 
PC -- (imm8 X4 + 1, imm8 X4) 

~EC 

0 

1 0 1 

1 0 1 

When executed in the emulation mode, the CPU inter
prets the instruction as a pP08080AF command. The 
CPU saves the PS, PC, and PSW to the stack (MO = 0 
is also saved). Then the MO flag is set to 1. The interrupt 
vector specified by the 8-bit immediate data of the oper
and is loaded into PS and PC. This command allows you 
to call a native mode interrupt routine from the emula
tion mode. 

The RETI command is used to return to emulation mode 
from the interrupt routine. 

Bytes: 3 

Clocks: 
58, pP070108 
58, pP070116 odd addresses 
38, pP070116 even addresses 

Transfers: 5 

Flag operation: 

Example: CALLN 40H 



NEe 
RETEM 

Return from emulation 

7 0 

1 1 1 0 1 1 0 1 

1 1 1 1 1 1 0 1 

PC - (SP + 1, SP) 
PS - (SP + 3, SP + 2) 
PSW - (SP + 5, SP + 4) 
SP-SP+6 
Write disable MD 

When executed in the emulation mode, the CPU inter
prets this instruction as a pPD8080AF command. The 
CPU restores the PS, PC, and PSW saved by the BRKEM 
command in the same manner as when returning from 
interrupt processing. When the BRKEM instruction is 
executed, the MD flag is write disabled, so the MD flag 
is not restored by executing the RETI or POP PSW 
instructions. 

Bytes: 2 

Clocks: 
39, pPD70108 

Section 12 
Instruction Set 

39, pPD70116 odd addresses 
27, pPD70116 even addresses 

Transfers: 3 

Flag operation: 

MD v DIR 

R R R 

P CY 

R R 

Example: RETEM 

z AC 

R R 

12-177 
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ADD 

ADDC 

ADD4S 
ADJBA 
ADJBS 
ADJ4A 
ADJ4S 
AND 

BC 
BCWZ 
BE 
BGE 
BGT 
BH 
BL 
BLE 
BLT 
BN 
BNC 
BNE 
BNH 
BNL 
BNV 
BNZ 
BP 
BPE 
BPO 
BR 

BRK 

BRKEM 
BRKV 
BUSLOCK 
BV 
BZ 
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Instruction 

CALL 

CALLN 
CHKIND 
CLR1 

CMP 

CMPBKB 
CMPBKW 
CMP4S 
CMPM 
CMPMB 
CMPMW 
CVTBD 
CVTBW 
CVTDB 
CVTWL 
DBNZ 
DBNZE 
DBNZNE 
DEC 

01 
DISPOSE 
DIV 

DIVU 

DSO: 
DS1: 
EI 
EXT 
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mem,reg ............................. 12-65 
reg,mem ............................. 12-66 
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CMPBK ............................. 12-17 
........................................ 12-17 
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........................................ 12-44 
........................................ 12-18 
........................................ 12-18 
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........................................ 12-63 
........................................ 12-64 
........................................ 12-63 
........................................ 12-64 
short-label ......................... 12-166 
., .................................... 12-165 
., .................................... 12-165 
reg8 ................................. 12-48 
mem ................................. 12-49 
reg16 ................................ 12-49 
...................................... 12-172 
...................................... 12-153 
reg8 ................................. 12-58 
mem8 ............................... 12-58 
reg16 ................................ 12-59 
mem16 .............................. 12-60 
reg8 ................................. 12-56 
mem8 ............................... 12-56 
reg16 ................................ 12-57 
mem16 .............................. 12-57 
...................................... 12-176 
...................................... 12-176 
...................................... 12-172 
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reg8,imm4 ........................... 12-24 
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FP01 

FP02 

HALT 
IN 

INC 

INM 
INS 

LDEA 
LDM 
LDMB 
LDMW 
MOV 

MOVBK 
MOVBKB 
MOVBKW 
MUL 

MULU 

NEG 

NOP 
NOT 
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mem ................................. 12-68 
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NOT1 

OR 

OUT 

OUTM 
POLL 
POP 

PREPARE 
PS: 
PUSH 

REP 
REPC 
REPE 
REPNC 
REPNE 
REPNZ 
REPZ 
RET 

RETEM 
RET1 
ROL 
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ROR 

RORC 

ROR4 

SET1 

SHL 

SHR 

SHRA 
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SS: 
STM 
STMB 
STMW 
SUB 

SUBC 

SUB4S 
TEST 

TEST1 

TRANS 
TRANSB 
XCH 

XOR 
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