











































































































































































































































































































vPD70108/70116
DIVISION DIVU mem8
DIVU reg8 Divide unsigned, 8-bit memory
Divide unsigned, 8-bit register 7
T T T T T T T
7 0 1 1 1 1 0 1 1
| T ‘ w T 1 T
mod 1 1 0 mem
l | l T T T T
1 1 1 1 0 reg I [ I I ,
(disp-low)
temp — AW
When temp + reg3= FFH: ! ' (disp'-high)l !
AH <« temp % reg8
AL < temp =+ reg8 temp «— AW

When temp ~+ reg8 > FFH:
(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 < (001H, 000H)

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 0 interrupt is generated.
When this occurs, the quotient and remainder become
undefined. This usually occurs when the divisoris 0. The
fractional quotient is rounded off.

Bytes: 2
Clocks: 19
Transfers: None

Flag operation:

\'% S AC cYy
u u U u u u

N
o

Example:
MOV AW,204
MOV CL,10
DIVU CL

JAL=20,AH=4
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When temp + (mem8) = FFH:
AH <« temp % (mem8),
AL <— temp =+ (memS§).
When temp <+ (mem8) > FFH:
(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 < (001H, 000H),

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 0. The fractional quotient is rounded off.

2/3/4
Clocks: 25
Transfers: 1

Bytes:

Flag operation:

\ S AC (0 4
U u u u u u

N
o

Example:
MOV AW,3410
MOV [BW],19
DIVU [BW]

JAL=179, AH=9



NEC

Section 12
Instruction Set

DIVU reg16
Divide unsigned, 16-bit register

temp <— DWAW
When temp -+ reg16 > FFFFH:
(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 <« (001H, 000H)
All other times:
DW < temp % reg16, AW < temp =+ reg16

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 of the AW destination register) the vector O inter-
rupt is generated, and the quotient and remainder
become undefined. This most often occurs when the
divisor is 0. The fractional quotient is rounded off.

Bytes: 2
Clocks: 25
Transfers: None

Flag operation:

\' S AC cY
U u U u U U

N
el

Example:
- MOV DW,0348H
MOV AW,2197H
;DW,AW = 03482197H
MOV BW,2000H
DIVU BW

;AW = 1A41H,DW = 0197H

DIVU mem 16
Divide unsigned, 16-bit memory
7 0
T T T T T T T
1 1 1 1 0 1 1
T T 1 T T T T
mod 1 1 0 mem
T T 1 T T
(disp-low)
| | | R T
(disp-high)
temp < DWAW

When temp + (mem16) > FFFFH:
(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 < (001H, 000H)

All other times:

DW « temp % (mem16), AL < temp + (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 O interrupt is gener-
ated and the quotient and remainder become undefined.
This especially occurs when the divisor is 0. The frac-

tional quotient is rounded off.
Bytes: 2/3/4

Clocks:
35, uPD70108
35, uPD70116 odd addresses
31, uPD70116 even addresses

Transfers: 1
Flag operation:

Vv S Z | AC CY
u U U U u u

T

Example:
MOV DW,0
MOV AW,100
MoV [IX][BX]1,5
DivU [IX][BX]

;AW = 0014H = 20,DW =0
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uPD70108/70116

DIV reg8
Divide signed, 8-bit register

temp — AW
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 <« (001H, 000H)
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 quotientis 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 (81H).

When a quotient is greater than either maximum value(s)
the quotient and remainder become undefined, and the
vector O interrupt is generated. This especially occurs
when the divisor is 0. 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:

Vv S AC cY
u u u u U U

N
T

DIV mem8
Divide signed, 8-bit memory

T 1 T T ]
(disp-low)

T T 1
(disp-high)

temp «— AW
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 <« (001H, 000H),
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-
tientis +127 (7FH), and the minimum value of a negative
quotient is —127 (81H). 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 0. A fractional
quotientis rounded off. The remainder will have the same
sign as the dividend.

2/3/4
35 to 40 (according to data)

Bytes:
Clocks:
Transfers: 1

Flag operation:

Example:
MOV AW, —247
MOV CL,3
DIV CL
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AL = —82,AH = —1

\ S y4 AC P CY
U U U u U U
Example:
MOV AW,1234
MOV [BW], —20
DIV [BW]
;AL=—61,AH =14



NEC

Section 12
Instruction Set

DIV reg16
Divide signed, 16-bit register

temp «<— DWAW
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 <0,
BRK « 0,
PS <« (003H, 002H),
PC <« (001H, 000H)
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

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 (8001H). When the
quotient is greater than either maximum value(s), the
quotient and remainder become undefined, and the vec-
tor O interrupt is generated. This especially occurs when
the divisor is 0. 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:

\' S 4 AC P cY

U U U U u U
Example:

MoV DW,0123H

MoV AW,4567H

MOV CW,1000H

DIV CcwW

;AW = 1234H, DW = 0567H
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uPD70108/70116
DIV mem16
Divide signed, 16-bit memory
7 0
T T T T l T T
1 1 1 1 0 1 1
1 1 T T T T 1
mod 1 1 1 mem
| 1 1 T T
(disp-low)
T LN
(disp-high)
temp «— DWAW

When temp =+ (mem16) >0 and temp <+ (mem16) <7FFFH
or temp + (mem16) < 0 and temp <+ (memi6) >
0-7FFFH-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 <« (001H, 000H)
All other times:
DW <« temp % (mem16), AW < temp -+ (mem16)

Divides (using signed division) the contents of the DW
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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remainder, if any, is stored in the DW register. The max-
imum value of a positive quotientis +32,767 (7FFFH), and
the minimum value of a negative quotient is —32,767
(8001H). When the quotient is greater than either max-
imum value(s), the quotientand remainder become unde-
fined and the vector O interrupt is generated. This
especially occurs when the divisor is 0. 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, uPD70108
48 to 53, uPD70116 odd addresses
44 to 49, uPD70116 even addresses

Transfers: 1
Flag operation:

N
o

\' S AC (03 4

u u u U u u

Example:
MOV DW,0
MOV AW, —34
MOV  IY],—2
DIV [IY]

AW =17, DW =0



NEC

Section 12
Instruction Set

BCD ADJUST
ADJBA (no operand)
Adjust byte add

ADJ4A (no operand)
Adjust Nibble Add

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:

\'% S Z | AC 10} 4
u U u X u X

T

Example: ADJBA

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

v S Z | AC cY
X X X X X X

T

Example: ADJ4A
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ADJBS (no operand) ADJ4S (no operand)
Adjust byte subtract Adjust nibble subtract
7 0 7 0

When AL AND OFH > 9 or AC=1:
AL — AL — 6,
AH «— AH —1,
AC <1,
CY <« AC,
AL < AL AND OFH

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:

\Y S Z | AC P | CY
U U u X u X

Example: ADJBS
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When AL AND OFH > 9 or AC=1:
AL — AL — 6,
CY «— AC OR CY,
AC 1,
When AL > 9FH or CY=1:
AL «<— AL — 60H,
CY <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:

Y S Z | AC CY

v

u X X X X X

Example: ADJ4S



NEC

Section 12
Instruction Set

DATA CONVERSION
CVTBD (no operand)

Convert binary to decimal

AH <— AL -+ OAH
AL «<— AL ..% 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:

CVTDB (no operand)
Convert decimal to binary

AL < AH X 0AH + AL
AH <~ 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 0.

Bytes: 2
Clocks: 7
Transfers: None
Flag operation:

v

S

z

AC

T

cY

U

X

X

v

S

z

AC

)

CY

u

X

X

Example: CVTBD

Example: CVTDB
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uPD70108/70116
CVTBW (no operand) CVTWL (no operand)
Convert byte to word Convert word to long word
7 7 0

When AL < 80H:
AH <0

All other times
AH <— FFH

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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When AW < 8000H:
DW <« 0

All other times :
DW <« FFFFH

Expands the sign of the word in the AW register to the
DW 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



NEC

Section 12
Instruction Set

COMPARISON
CMP reg,reg

Compare register and register

reg — 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:

\' S AC cY
X X X X X X

N
)

Example:
CMP AWBW
CMP CH,DL

CMP mem,reg

Compare memory and register

T | T T T ] 1
0 0 1 1 1 0 0
T ] T T T T 1
mod reg mem
T T 1 | T
(disp-low)
| | T 1 T
(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=0: 11
When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

v S AC 0 4
X X X X X X

N
T

Example:
CMP WORD_VAR,IX
CMP BYTE_VAR,CL
CMP [BW],AH
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uPD70108/70116

NEC

CMP reg,mem

Compare register and memory

CMP reg,imm

Compare register and immediate data

T I T | | T l T T T I T T T
0 0 1 1 1 0 1 1 0 0 0 0 0 S
| T T | T | | T T T T T T T
mod reg mem 1 1 1 1 1 reg
T T 1 | T T T 1 T T |
(disp-low) imm8 or imm16-low
I R | T T L T
(disp-high) imm16-high
Subtracts the 8- or 16-bit memory contents addressed  reg —imm

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=0: 11
When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

Vv S AC CcY
X X X X X X

N
T

Example:
CMP AW[IX]
CMP CH,BYTE_VAR
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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:

\Y S AC cYy

N
o

X X X X X X

Example:
CMP BL,5
CMP DW,1200H



NEC

Section 12
Instruction Set

CMP mem,imm

Compare memory and immediate data

7 0
T T T T T l T
1 0 0 0 0 0 S
T T T T T T T
mod 1 1 1 mem
l T T T T
(disp-low)
T LN 1
(disp-high)

T T T
imm8 or imm16-low

T 1
imm16-high

(mem) — imm

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=0: 13
When W=1: 17, uPD70108
17, uPD70116 odd addresses
13, uPD70116 even addresses

Transfers: 1

Flag operation:

v S AC CcYy
X X X X X X

N
)

Example:
CMP BYTE PTR [BW],3
CMP WORD_VAR,7000H

CMP acc,imm

Compare accumulator and immediate data

B T T
imm8 or imm16-low

T, L
imm16-high

When W=0: AL —imm8
When W=1: AW —imm16

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

Bytes: 2/3
Clocks: 4
Transfers: None

Flag operation:

Y S 4 AC P CcY

X X X X X X
Example:

CMP AL,0

CMP AW,800H
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uPD70108/70116
COMPLEMENT OPERATION NOT mem
NOT reg Not memory
Not register 7 ' | ’ | | l | 0
7 0 1 1 1 1 0 1 1
1 T 1 T T T l
1 1 1 1 0 1 1 w T T T T T T T
mod 0 1 0 mem
T T T T T 1 1
1 1 0 1 0 reg T I T I T
(disp-low)
reg < reg T T . 1 T
Inverts (by performing a 1’s complement) each bit of the (disp-high)

8- or 16-bit register specified by the operand and stores
the result in the specified register.

Bytes: 2
Clocks: 2
Transfers: None
Flag operation: None
Example:
NOT BW
NOT CL
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(mem) < (mem)

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=0: 16
When W=1: 24, uPD70108
24, uPD70116 odd addresses
16, uPD70116 even addresses
Transfers: 2
Flag operation: None

Example:
NOT
NOT

WORD_VARI[IX][2]
BYTE PTRIY]



NEC

Section 12
Instruction Set

NEG reg
Negate register

NEG mem

Negate memory

7 0 7 0
T T T T T T T T T ] | ] T T
1 1 1 1 0 1 1 w 1 1 1 1 0 1 1 w
T T 1 1 1 T T T T T | x T |
1 1 0 1 1 reg mod 0 1 1 mem
reg < reg + 1 T (disp-low) |
Takes the 2’'s complement of the contents of the 8- or
16-bit register specified by the operand. ! " (disp-high)'
Bytes: 2
-— + 1
Clocks: 2 (mem) < (mem)
Takes the 2's complement of the 8- or 16-bit memory
Transfers: None

Flag operation:

\'

S

p4

AC

CY*

X

X

X

X

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

contents addressed by the operand.

Bytes: 2/3/4

Clocks:
When W=0:
When W=1;

16

24, uPD70108

24, uPD70116 odd addresses
16, uPD70116 even addresses

Example: Transfers: 2
NEG Flag operation:
NEG
\" S Z AC P CY*
X X X X X 1

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

Example:
NEG WORD_VAR
NEG BYTE PTR [BW][IX]
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uPD70108/70116
LOGICAL OPERATION TEST mem,reg or TEST reg,mem
TEST reg,reg Test register and memory
Test register and register 7 1 | | | | ' | 0
7 0 1 0 0 0 0 1 0 w
T T T T T T |
1 0 0 0 0 1 0 T = T T I , |
mod reg mem
] N ] T T eq T x T reg T
T T T T T |
(disp-low)
reg AND reg I I T " T hiah T 1
ANDs the contents of the 8- or 16-bit register specified (disp-high)

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:

\Y S AC Cy
0 X X u X 0

N
T

Example:
TEST AW,CW
TEST CL,AH
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(mem) AND reg

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=0: 10
When W=1: 14, uPD70108
14, uPD70116 odd addresses
10, uPD70116 even addresses

Transfers: 1

Flag operation:

\ S 4 AC P cY

0 X X u X 0
Example:

TEST BYTE_VAR,DL

TEST AH, [IX]



NEC

Section 12
Instruction Set

TEST reg,imm TEST mem,imm
Test immediate data and register Test immediate data and memory
7 0 7 0
T T ] T x x | T T | [ T T T
1 1 1 1 0 1 1 W 1 1 1 1 0 1 1
T T T T T | | 1 | | 1 T T T
1 1 0 0 0 reg mod 0 0 0 mem
| T T | | ! | T L T
imm8 or imm16-low (disp-low)
1 T T L T T UL
imm16-high (disp-high)
; T l T T
reg AND imm imm8 or imm16-low

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:

\' S Z | AC cY
0 X X u X 0

0

Example:
TEST CW,1
TEST AL,50H

T UL
imm16-high

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

Bytes: 3/4/5/6

Clocks:

When W=0: 11

When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

Vv S AC (03 4

N
T

0 X X U X 0

Example:
TEST BYTE PTR [BW],80H
TEST WORD_VAR,00FFH

12-71



NEC

uPD70108/70116
TEST acc,imm AND reg,reg
Test immediate data and accumulator AND register with register to register
7 0 7 0
T | | | T T T 1 1 | T T | T
1 0 1 0 1 0 0 0 0 1 0 0 0 1
T 1 T | T | T | T T T T
imm8 or imm16-low 1 1 reg reg

T o]
imm16-high

When W=0: AL AND imm8
When W=1: AW AND imm16

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:

Vv S AC 0} 4
0 X X u X 0

N
o

Example:
TEST AL,12H
TEST AW,8000H
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reg < reg AND 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:

Y S Z | AC (0} 4

T

0 X X | U X 0

Example: AND IX,AW



NEC

Section 12
Instruction Set

AND mem,reg

AND memory with register to memory

T T | l | | |
0 0 1 0 0 0 0
T T T T | T T
mod reg mem
1 T 1 T l
(disp-low)
1 T . 1 T
(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=0: 16
When W=1: 24, uPD70108
24, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 2

Flag operation:

\Y S Z AC P CcYy

0 X X U X 0
Example:

AND [BW][IX]3,AL

AND WORD_VAR,CW

AND reg,mem

AND register with memory to register

T | | T T T |
0 0] 1 0 0 0 1
T T T T T T T
mod reg mem
| T T T T
(disp-low)
T T T T . 1
(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=0: 11
When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

Vv S AC | P | CY

N

0 X X U X 0

Example:
AND CLBYTE_VAR
AND DW]IY]
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AND reg,imm AND mem,imm
AND register with immediate data to register AND memory with immediate data to memory
7 0 7 0
: T | | 1 l | | T | T T l I
1 0 0 0 0 0 0 w 1 0 0 0 0 0 0 w
[ T T 1 z T | t | | T | T T
1 1 1 0 0 reg mod 1 0 0 mem
| T I T T T | 1 T l
imm8 or imm16-low (disp-low)
T UL . T, ]
imm16-high (disp-high)

reg < reg AND imm

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:

\' S AC P cY
0 X X u X 0

N

Example:
AND CL,0FEH
AND DW,14H
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. T T
imm8 or imm16-low

U
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=0: 18
When W=1: 26, uPD70108
26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers: 2

Flag operation:

Vv S Z | AC CY
0 X X u X 0

T

Example:
AND BYTE PTR [IY],30H
AND [1Y1,3000H
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Section 12
Instruction Set

AND acc,imm

AND accumulator with immediate data to accumulator

OR reg,reg

OR register and register to register

| T T
imm8 or imm16-low

T T T
imm16-high

When W=0: AL <« AL AND imm8
When W=1: AW <« AW AND imm16

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:

\' S AC CcY
0 X X u X 0

N
o

Example:
AND AL,80H
AND AW,0FH

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:

N
)

v S AC CcY

0 X X U X 0

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

OR memory and register to memory

OR reg,mem

OR register and memory to register

T T a T T T | T T T 1 T T |
0 0 0 0 1 0 0 w 0 0 0 0 1 0 1
T T T T T T T T T T T T | |
mod reg mem mod reg mem
| 1 T | 1 T ] T T
(disp-low) (disp-low)
T T | T T | B T
(disp-high) (disp-high)

(mem) < (mem) OR reg

ORs 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=0: 16
When W=1: 24, uPD70108

24, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 2

Flag operation:

\ ) z AC P CcYy
0 X X U X 0
Example:

OR BYTE_VAR,CL
OR WORD_VAR [BP],AW

12-76

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=0: 11
When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

\Y S 4 AC P CcY

0 X X U X 0
Example

OR CL,[IX]

OR  CWWORD_VAR
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Section 12
Instruction Set

OR reg,imm

OR register with immediate data to register

7 0
1 0 0 0 0 0 0

OR mem,imm

OR memory with immediate data to memory

reg < reg OR imm

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 resultin the
register specified by the first operand.

Bytes: 3/4
Clocks: 4
Transfers: None

Flag operation:

\ S Y4 AC P cYy

0 X X U X 0
Example:

OR CL,80H

OR AW,0FH

1 1 0 0 1 reg mem
| T T T T T 1 T T T
imm8 or imm16-low (disp-low)
T T T T T T T . 1 [
imm16-high (disp-high)
T T

1 T T
imm8 or imm16-low

" 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=0: 18
When W=1: 26, uPD70108
26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers: 2
Flag operation:

\ S AC P (0} 4

N

0 X X u X 0

Example:
OR BYTE_VAR,2
OR WORD PTR [IX],0FH
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OR acc,imm

OR accumulator with immediate data to accumulator

XOR reg,reg

Exclusive OR, register and register to register

T T 1 T T
imm8 or imm16-low

l l T
imm16-high

When W=0: AL «<— AL ORimm8
When W=1: AW «— AW OR imm16

ORs the contents of the 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

reg < reg XOR reg

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:

Transfers:

Flag operation:

None

Vv S 4 AC P (02 4

0 X X U X 0
Example:

OR AL,34H

OR AW,1
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\Y S Y4 AC P CcY

0 X X U X 0
Example:

XOR ALAH

XOR Cw,BW
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Section 12
Instruction Set

XOR mem,reg

Exclusive OR, memory and register to memory

XOR reg,mem

Exclusive OR, register and memory to register

T T T T T T | T | T 1 1 | |
0 0 1 1 0 0 0 0 0 1 1 0 0 1
T | T T T T T T | T 1 T T T
mod reg mem mod reg mem
1 T I T T ] T | T T
(disp-low) (disp-low)
T T . 1 ] T T T
(disp-high) (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=0: 16
When W=1: 24, uPD70108
24, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 2

Flag operation:

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=0: 11
When W=1: 15, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation:

Y S Z AC cY

0 X X U 0
Example

XOR [BW],CL

XOR WORD_VAR,BP

\" S z AC P CcYy

0 X X U X 0
Example

XOR BH,[IX]

XOR AWWORD_VAR
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XOR reg,imm
Exclusive OR, register with immediate data to register

T | T
imm8 or imm16-low

Exclusive OR, memory with immediate data to memory

T T T
imm8 or imm16-low

T | T
imm16-high
T
| " imm16-high
1 |
reg <— reg XOR imm (disp-low)
XORs the contents of the 8- or 16-bit register specified L !
(disp-high)

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:

Vv S Z AC P cYy

0 X X U X 0
Example

XOR CL,2

XOR IX,0FFOOH

XOR mem,imm

12-80

(mem) < (mem) XOR imm

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=0: 18
When W=1: 26, uPD70108
26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers: 2
Flag operation:

U

\" S AC (0} 4
0 X X u X 0

N

Example:
XOR BYTE PTR [IY],0FH
XOR WORD_VAR,0FH
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Section 12
Instruction Set

XOR acc,imm

Exclusive OR, accumulator with immediate data to
accumulator

T T T
imm8 or imm16-low

T . T
imm16-high

XORs 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.

When W=0: AL < AL XOR imm8
When W=1: AW «— AW XOR imm16
Bytes: 2/3
Clocks: 4
Transfers: None

Flag operation:

Vv S b4 AC P CcY

0 X X U X 0
Example:

XOR AL,OFFH

XOR AW,8000H

BIT MANIPULATION
TEST1 reg8,CL
Test bit CL of the 8-bit register

When bit CL of reg8=0: Z « 1
When bit CL of reg8=1: Z <0

Sets the Z flag to 1 when bit CL of the 8-bit register
(specified by the first operand) is 0. Resets the Z flag to
0 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:

Vv S Z | AC cY

Y

0 u X U u 0

Example: TEST1 AL,CL
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TEST1 mem8,CL
Test bit CL of the 8-bit memory

(disp-low)

T
| (disp-high)I

When bit CL of (mem8) = 0: Z « 1
When bit CL of (mem8) =1:Z — 0

Sets the Z flag to 1 when bit CL of the 8-bit memory
(addressed by the first operand) is 0. 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

TEST1 reg16,CL

Test bit CL of the 16-bit register

7 0
0 0 0 0 1 1 1

1 1 0 0 0 reg

When bit CL of reg16 =0: Z <1
When bit CL ofreg16 =1: Z <0

Sets the Z flag to 1 when bit CL of the 16-bit register
(specified by the first operand) is 0. Resets the Z flag to
0 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:

\Y S Z | AC (0} 4
0 u X U u 0

o

Example: TEST1 BYTE PTR [BW],CL
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Example: TEST1

AW,CL
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Instruction Set

TEST1 mem16,CL
Test bit CL of the 16-bit memory

] I
(disp-low)

T T T
(disp-high)

When bit CL of (mem16) = 0. Z «— 1
When bit CL of (mem16) =1: Z <0

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 0. Only the lower
4 bits of CL are used to address a bit.

Bytes: 3/4/5

Clocks:
16, uPD70108
16, uPD70116 odd addresses
12, uPD70116 even addresses

Transfers: 1

Flag operation:

TEST1 reg8, imm3

Test bit imm3 of the 8-bit register

7 0
0 0 0 0 1 1 1 1

| | |
imm3

When bitimm3 ofreg8 =0: Z «— 1
When bitimm3 of reg8 =1: Z <0

Sets the Z flag to 1 when bit imm3 of the 8-bit register
(specified by the first operand) is 0. Resets the Z flag to
0 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:

\Y S z AC 0} 4

o

0 u X u u 0

\ S

z

AC

e

CY

0 u

X

u

Example: TEST1

WORD PTR [BW],CL

Example: TEST1 BH,1
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TEST1 mem8,imm3
Test bit imm3 of the 8-bit memory

mem
] ] T | T
(disp-low)
T 1 T T
(disp-high)
l T T T — T
imm3

When bit imm3 of (mem8) =0: Z «— 1
When bit imm3 of (mem8) =1: Z <0

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 bitis 1, the Z flag is reset to 0. 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:

TEST1 reg16, imm4
Test bit imm4 of the 16-bit register

T
imm4

When bitimm4 of reg16 =0: Z <1
When bitimm4 ofreg16 =1: Z <0

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 0. Only the lower 4 bits
of the immediate data are used to address a bit.

Bytes: 4
Clocks: 4
Transfers: None

Flag operation:

\ S Z | AC P CcYy
0 U X u U 0
Example: TEST1 AW,15

Vv S b4 AC P CcY
0 U X u U 0
Example: TEST1 BYTE_VAR,5
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Instruction Set

TEST1 mem16,imm4
Test bit imm4 of the 16-bit memory

(dis;|>-low) I

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

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 0. The immediate data
in the last byte of the instruction is valid only for the lower
4 bits.

Bytes: 4/5/6

Clocks:
17, uPD70108
17, uPD70116 odd addresses
13, uPD70116 even addresses

Transfers: 1

Flag operation:

\'

S

z

AC

T

cY

0

V)

X

u

Example: TEST1

WORD PTR [BP],8

NOT1 reg8,CL
Not bit CL of the 8-bit register

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 of the CL register are used.

Bytes: 3
Clocks: 4
Transfers: None

Flag operation: None

Example: NOT1 BH,CL
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NOT1 mem8,CL NOT1 reg16, CL
Not bit CL of the 8-bit memory Not bit CL of the 16-bit register
7 0 7 0
| a T T T T T T | | T T T 1
0 0 0 0 1 1 1 1 0 0 0 0 1 1 1
T T T T T x T R T T T T T T
0 0 0 1 0 1 1 0 0 0 0 1 0 1 1 1
T T T 1 | T T T T T T T T [
mod 0 0 0 mem 1 1 0 0 0 reg
T Bit CL of reg16 < bit CL of reg16
The CL register (second operand) specifies which bit of
' ! ! (disp[-high)l ! the 16-bit register (specified by the first operand) is to
be inverted. Only the lower 4 bits of the CL register are
Bit CL of (mem8) < bit GL of (mem8) used.

The CL register (second operand) specifies which bitof ~ BYtes: 3
the 8-bit memory location (specified by the first operand) Clocks: 4

is to be inverted. Only the lower 3 bits of the CL register
Transfers: None

are used.
Bytes: 3/4/5 Flag operation: None
Clocks: 18 Example: NOT1 AW,CL

Transfers: 2
Flag operation: None
Example: NOT1  BYTE_VAR,CL
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Instruction Set

NOT1 mem16,CL
Not bit CL of the 16-bit memory

(disp-low) |

T T . T
(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, uPD70108
26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers: 2
None
WORD_VAR,CL

Flag operation:
Example: NOT1

NOT1 reg8,imm3

Not bit imm3 of the 8-bit register

7 0
0 0 0 0 1 1 1 1

I [ I

|
imm3

Bit imm3 of reg8 <« bit imm3 of reg8

Bitimm3 (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
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NOT1 mem8,imm3
Not bit imm3 of 8-bit memory

(disp-low)

| | 1
(disp-high)

l
imm3

Bit imm3 of mem8 «— bit imm3 of mem8

Bitimm3 (second operand) specifies which bit of the 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
None
BYTE PTR [BW][IX]34H,4

Flag operation:
Example: NOT1

12-88

NOT1 reg16,imm4
Not bit imm4 of the 16-bit register

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
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Section 12
Instruction Set

NOT1 mem16,imm4
Not bit imm4 of the 16-bit memory

7 0
| T | T T T 1

0 0 0 0] 1 1 1 1
| T T T T T T

0 0 0 1 1 1 1 1
| T T T 1T | T

mod 0 0 0 mem
T T T T T
(disp-low)

Bit imm4 of (mem16) < bit imm4 of (mem16)

The bitimm4 (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, uPD70108
27, uPD70116 odd addresses
19, uPD70116 even addresses

Transfers: 2
None
WORD_VAR,0

Flag operation:
Example: NOT1

NOT1 CY
Not carry flag

CY —CY

Inverts the CY flag.
Bytes: 1

Clocks: 2
Transfers: None

Flag operation:

\' S z AC (03 4

)

U U u u u X

Example: NOT1 CcYy
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CLR1 reg8,CL
Clear bit CL of the 8-bit register

Bit CL of reg8 «<— 0

Clears the bit specified by CL of the 8-bit register (spec-
ified by the first operand) to 0. Only the lower three bits
of CL are used.

Bytes: 3

Clocks: 5

Transfers: None

Flag operation: None
Example: CLR1 AL,CL
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CLR1 mem8,CL
Clear bit CL of the 8-bit memory

T T a | T T T
0 0 0 1 0 0 1 0
; T T T T | T
mod 0 0 0 mem
T 1 T T
(disp-low)
T . 1
(disp-high)

Bit CL of (mem8) «— 0

Clears the bit specified by CL of the 8-bit memory loca-
tion (addressed by the first operand) to 0. 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.
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Section 12
Instruction Set

CLR1 regi16,CL
Clear bit CL of the 16-bit register

Bit CL of reg16 <— 0

Clears the bit specified by CL of the 16-bit register (spec-
ified by the first operand) to 0. Only the lower four bits
of CL are used.

Bytes: 3

Clocks: 5

Transfers: None

Flag operation: None
Example: CLR1 AW,CL

CLR1 mem16,CL
Clear bit CL of the 16-bit memory

| T T T T T T
0 0 0 1 0 0 1 1
| | T T T T T
mod 0 0 0 mem
T | | | |
(disp-low)
T | — | T
(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 0. Only the lower
4 bits of CL are used.

Bytes: 3/4/5

Clocks:
22, uPD70108
22, uPD70116 odd addresses
14, uPD70116 even addresses

Transfers: 2
Flag operation: None
Example: CLR1 WORD_VAR,CL
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CLR1 reg8,imm3

Clear bit imm3 of the 8-bit register

7 0
0 0 0 0 1 1 1

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 0. 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

T | T T T T T
0 0 0 1 1 0 1 0
T T T T T 1 1
mod 0 0 0 mem
T T T | T
(disp-low)
T ] T . 1 T
(disp-high)
T T 1 T T
imm3

Bit imm3 of (mem8) «— 0

Clears the bit specified by the 3-bit immediate data
(second operand) of the 8-bit memory location
(addressed by the first operand) to 0. 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

None
BYTE_VAR[BW],6

Flag operation:
Example: CLR1
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Instruction Set

CLR1 reg16,imm4
Clear bit imm4 of the 16-bit register

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 0. 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

CLR1 mem16,imm4

Clear bit imm4 of the 16-bit memory

T T T T T T |
0 0 0 0 1 1 1
T T T T T T T
0 0 0 1 1 0 1 1
T T T T T T T
mod 0 0 0 mem
T T T T T T T
imm4
T L
(disp-high)
T T T T T T T
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 0. Only the lower 4
bits of immediate data are used in the last byte of the
instruction.

Bytes: 4/5/6

Clocks:
23, uPD70108
23, uPD70116 odd addresses
15, uPD70116 even addresses

Transfers: 2
None
WORD PTR [BP],0

Flag operation:
Example: CLR1
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CLR1CY CLR1DIR
Clear carry flag Clear direction flag
7 0 7 0
T T T T T 1 1 z 1 l T T 1
1 1 1 1 1 0 0 1 1 1 1 1 1 0 0
CY <0 DIR<+0
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.
locks:
Clocks: 2 Bytes: 1
Ti :
ransfers 'None Clocks: 2
Flag operation: Transfers: None
Vv S Z | AC P | CY Flag operation: [DIR
U U] U] JuUulu] o 0

ple: CLR1 DIR Exam
Example: CLR1 CY
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SET1 reg8,CL
Set bit CL of the 8-bit register

Bit CL of reg8 «— 1

Sets the bit specified by CL of the 8-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 8-bit memory

SET1 mem8,CL

’ T 1T 1T 1
md 0 0 0

Bit CL of (mem8) « 1

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
None
BYTE PTR [BW],CL

Flag operation:
Example: SET1
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uPD70108/70116

SET1 reg16,CL
Set bit CL of the 16-bit register

SET1 mem16,CL
Set bit CL of the 16-bit memory

T T 1 T T T T | T T T T T
1 1 0 0 0 reg mod 0 0 0 mem
: T T | T T
Bit CL of reg16 «— 1 (disp-low)
Sets the bit specified by CL of the 16-bit register (spec- - : | l
ified by the first operand) to 1. Only the lower four bits (disp-high)

of CL are used.
Bytes: 3
Clocks: 4
Transfers: None

None

BW,CL

Flag operation:
Example: SET1

12-96

Bit CL of (mem16) < 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, uPD70108
21, uPD70116 odd addresses
13, uPD70116 even addresses

Transfers: 2
None
WORD_VAR,CL

Flag operation:
Example: SET1



NEC

Section 12
Instruction Set

SET1 reg8,imm3
Set bit imm3 of the 8-bit register

Bit imm3 of reg8 « 1

Sets the bit specified by the 8-bitimmediate 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: SET1 AL4

SET1 mem8,imm3
Set bit imm3 of the 8-bit memory

(disp-low)

" (disp-high)

T
imm3

Bit imm3 of (mem8) « 1

Sets the bit specified by the 3-bitimmediate 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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vPD70108/70116

SET1 reg16,imm4
Set bit imm4 of the 16-bit register

SET1 mem16,imm4
Set bit imm4 of the 16-bit memory

1 1 0 0 0 reg mod 0 0 0 mem
T 1 a T T T T T T T T |
imm4 (disp-low)
- T | T |
Bitimm4 of reg16 « 1 (disp-high)
Sets the bit specified by the 4-bitimmediate data (second
operand) of the 16-bit register (specified by the first oper- ! ! ' imlm4 ! ! !

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

None

Cwpo

Flag operation:
Example: SET1

12-98

Bit imm4 of (mem16) « 1

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

Bytes: 4/5/6

Clocks:
22, uPD70108
22, uPD70116 odd addresses
14, uPD70116 even addresses

Transfers: 2
None
Word_Var,15

Flag operation:
Example: SET1



NEC

Section 12
Instruction Set

SET1CY
Set carry flag

CY <1

Sets the CY flag.
Bytes: 1
Clocks: 2
Transfers: None

Flag operation:

\' S Z | AC

U

CcY

u u U U

Example: SET1 CcY

SET1 DIR
Set direction flag
7 0
1 T T T T T |
1 1 1 1 1 1 0 1

Dir <1

Sets the DIR flag. Sets index registers IX and 1Y to auto-
decrement when MOVBK, CMPBK, CMPM, LDM STM,
INM, and OUTM are executed.

Bytes: 1
Clocks: 2
Transfers: None

Flag operation: [DIR
1

Example: SET1 DIR1 Exam
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NEC

uPD70108/70116
SHIFT Bytes: 2
SHL reg,1 Clocks: 2
Shift left register, single bit Transfers: None
7 Flag operation:
T T T T T | T
1 1 0 1 0 0 0
\ S Z | AC cY
T T T | T T T
1 1 1 0 0 reg X X X U X
CY < MSB of reg, reg < reg X2 Example:
When MSB of reg #CY: V « 1 SHL  BHj1
When MSB of reg =CY: V <0 SHL  AW(1
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.
cY 15/7 __ 14/6 m?fns 0

77

—LL

7

49.000026A
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NEC

Section 12
Instruction Set

SHL mem,1
Shift left memory, single bit

T 1 T
(disp-low)

" (disp-high)'

CY < MSB of (mem), (mem) < (mem) X2
When MSB of (mem) #= CY: V «1
When MSB of (mem) =CY: V<0

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=0:
When W=1:

Transfers: 2

Flag operation:

16

24, uPD70108

24, uPD70116 odd addresses
16, uPD70116 even addresses

Vv S 4 AC P (03 4
X X X U X X
Example:

SHL BYTE PTR [IX],1
SHL  WORD_VAR,1

CcY 15/7

14/6

(Mem8/16)

Lé
27

L

24

49-000408A

12-101



vPD70108/70116 NEC

SHL reg, CL Bytes: 2
Shift left register, variable bit Clocks:

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

1 ' 1 T 0 ' 1 ' 0 ! 0 ' 1 ! W Transfers: None

Flag operation:
T T T | T | T
1 1 1 0 0 reg
Vv S z AC P cY
temp < CL, while temp #0 U X X U X X
repeat this operation, CY «— MSB of reg,
reg «— reg X 2, temp « temp — 1 Example:
Performs a shift left of the 8- or 16-bit register specified SHL  CL.CL
by the first operand by the number in the CL register. Zero SHL  BWCL
is loaded to the specified register's LSB. MSB is shifted
to the CY flag.
cy 15/7 “egsﬂffi 0

ol &
7

49.000027A
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NEC

Section 12
Instruction Set

SHL mem, CL

Shift left memory, variable bit

T T | |
1 1 0 1 1
T | T T
mod 1 0 mem
T T 1 T
(disp-low)
x I R
(disp-high)

Bytes: 2/3/4

Clocks:
When W=0: 19 +n

When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses

where n = number of shifts.

Transfers: 2

Flag operation:

\' S

N

AC P

cY

temp < CL, while temp # 0,

repeat operation, CY < MSB of (mem),
(mem) < (mem) X 2, temp « temp — 1

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.

U X X u X

Example:
SHL BYTE PTR [IY],CL
SHL WORD PTR [IY],CL

(Mem8/16) 0

27

B —— a']

L

7

49-000409A
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NEC

uPD70108/70116
SHL reg,imm8 Bytes: 3
Shift left register, multibit Clocks:

7 + n, where n = number of shifts
Transfers: None

Flag operation:

\ S 4 AC P CcY
Y ime ul x| x|ulx]|X
Temp < imm8, while temp # 0, Example:
repeat operation, CY «— MSB of reg, SHL AH,3
reg < reg X 2, temp < temp — 1 SHL DW,15
Performs a shift left of the 8- or 16-bit register (specified
by the first operand) by the 8-bitimmediate data (second
operand). Zero is loaded to the specified register’s LSB.
MSB is shifted to the CY flag.
cy 15/7 Reg8/16 0

49.000027A
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NEC

Section 12
Instruction Set

SHL mem,imm8

Shift left memory, multibit

7 0
T T T ] T
11 0" "0 0o 0" 0o w
T | T T T T T
mod 1 0 0 mem
T T T B T T
(disp-low)
T . T . 1 T
(disp-high)
T T 1 T
imm8

temp < imm8, while temp # 0,
repeat operation, CY «— MSB of (mem)
(mem) « (mem) X 2, temp < temp — 1

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=0: 19+ n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses

where n = number of shifts
Transfers: 2

Flag operation:

\' S AC P cY
U X X u X X

N

Example:
SHL BYTE PTR [IX] [2],7
SHL WORD_VAR5

CcY 15/7

(Mem8/16)

77

-— ta—0

L
27

49-000409A
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NEC

uPD70108/70116
SHR reg,1 Bytes: 2
Shift right register, single bit Clocks: 2
7 0 Transfers: None
T T T T T T T
1 1 0 1 0 0 0 w Flag operation:
111 0 1 Treg V]S ][Z]AC cY
X X X U X
CY < MSB of reg, reg < reg + 2
When MSB of reg # bit following MSB of reg:  V <1
When MSB of reg = bit following MSB of reg: V <0
. e s . . Example:
Performs a logical shift right (1 bit) of the 8- or 16-bit SHR BH.1
register specified by the first operand. Zero is loaded to SHR AW’ 1
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.
cy 157 146 _ Reg8/té 0

00—

7

49.000019A
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NEC

Section 12
Instruction Set

SHR mem,1 Bytes: 2/3/4
Shift right memory, single bit Clocks:
7 0 When W=0: 16
| | , ] ] | ‘ When W=1: 24, uPD70108
1 1 0 1 0 0 0 w 24, yPD70116 odd addresses
16, uPD70116 even addresses
| | | | I | ]
mod 1 0 1 mem Transfers: - 2
T | T T T ion:
(disp-low) Flag operation:
T T .. T \' S V4 AC P CY
(disp-high) X X X U X X
CY «— MSB of (mem), (mem) < (mem) = 2
When MSB of (mem) # bit following MSB of (mem): Example:
Vo1 SHR BYTE_VAR [BW],1
When MSB of (mem) = bit following MSB of (mem): SHR  WORD_VAR [IX],1
V<0
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.
cy 157 146 (Mem&/16) 0
00—

49-000410A
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NEC

uPD70108/70116
SHR reg,CL Bytes: 2
Shift right register, variable bit Clocks:
7 0 7 + n, where n = number of shifts
' ' ' r ' ! W Transfers: None

Flag operation:

temp < CL, while temp # 0,
repeat operation, CY «— MSB of reg,
reg < reg + 2, temp <« temp — 1

N

Vv S AC P | CY

U X X u X X

Example:
Performs a logical shift right of the 8- or 16-bit register SHR AL,CL
(specified by the first operand) by the number in the CL SHR BW,CL
register. Zero is loaded to the specified register's MSB.
The LSB is shifted to the CY flag.
cy 157 1456 i‘?}“s 0

00—

L4

7

49 000019A
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NEC

Section 12
Instruction Set

SHR mem,CL Bytes: 2/3/4
Shift right memory, variable bit Clocks:
7 0 When W=0: 19+ n
I | l T | , , When W=1: 27 + n, uPD70108
1 1 0 1 0 0 1 W 27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
mlod by 0 by I mem where n = number of shifts
| [ 1 | | | Transfers: 2
(disp-low) Flag operation:
T | T T T
(disp-high) Vv S Z | AC P cY
U X X U X X
temp < CL, while temp # 0,
repeat operation, CY — MSB of (mem), Example:
(mem) < (mem) + 2, temp «— temp — 1 SHR BYTE_VARCL
Performs a logical shift right of the 8- or 16-bit memory SHR WORD PTR [IY],CL
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.

CY 15/7

(Mem8/16)

27

_

i

17

49.000020A

12-109




NEC

uPD70108/70116

SHR reg,imm8 Bytes: 3

Shift right register, multibit Clocks:
7 0 7 + n, where n = number of shifts
1 ‘ 1 ' 0 ' 0 ' 0 ! 0 ! 0 ! W Transfers: None

Flag operation:

1 1 1 0 1 reg
Vv S V4 AC P CcY
! ! " imms ! ! Ul x| x| ul]x]x

temp < imm8, while temp # 0, Example:

repeat operation, CY < MSB of reg, SHR BL,6

reg < reg + 2, temp <« temp — 1 SHR 1X,2

Performs a shift right of the 8- or 16-bit register (specified
- by the first operand) by the 8-bitimmediate data (second

operand). Zero is loaded to the specified register’s MSB.

The LSB is shifted to the CY flag.

oY 1517 Regbis, )
0—>

49-000411A
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NEC

Section 12
Instruction Set

SHR mem,imm8

Bytes: 3/4/5

Shift right memory, multibit Clocks:
7 0 When W=0: 19 +n
| ] ] [ | | , When W=1: 27 + n, uPD70108
1 1 0 0 0 0 0 27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
T | T T T T T
mod 1 0 1 mem where n = number of shifts
T T l T T T Transfers: 2
(disp-low) .
Flag operation:
T | B |
(disp-high) v | S Z |AC| P | CY
T T T 1 T T U X X U X X
imm8
. . Example:
temp < imm8, while temp # 0,
repeat operation, CY < MSB of (mem), g:g \?VYJFEDPU:F[;E?;]’Z
(mem) «— (mem) =+ 2, temp «— temp — 1 -
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.
cy 157 (Mem8/16) 0
00— —_———

{L

7

49.000020A
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NEC

uPD70108/70116
SHRA reg,1 Bytes: 2
Shift right arithmetic Clocks: 2

7 0 Transfers: None

T T T T T T |
1 1 0 1 0 0 0 w Flag operation:
11 T T e Vs ]z [AC]P oY
0 X X u X X
CY «- LSB of reg,
reg—reg+2 V<0 .
MSB of operand does not change Ex;ﬂgl:. cL1
Performs an arithmetic shift right (1 bit) of the 8- or 16-bit SHRA AW1
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.
cy 157 Reg

L4

49.000021A
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NEC

Section 12
Instruction Set

SHRA mem,1

Shift right arithmetic, memory, single bit

7 0
T T | T T T T
1 1 0 1 0 0 0
| | T | T T T
mod 1 1 1 mem
T T 1 T - |
(disp-low)
1 | T T
(disp-high)

CY <« LSB of (mem),
(mem) < (mem) +2,V<«20
MSB of operand does not change

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=0: 16
When W=1: 24, uPD70108
24, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 2

| Flag operation:

\Y S AC P cY
0 X X u X X

N

Example:
SHRA BYTE_VAR,1
SHRA WORD_VAR,1

CcY

15/7

(Mem8/16)

[ L

2

S —

L(
17

49-000412A
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NEC

uPD70108/70116
SHRA reg,CL Bytes: 2
Shift right arithmetic, register, variable bit Clocks:
7 0 7 + n, where n = number of shifts

temp < CL, while temp # 0,
repeat operation, CY «— LSB of reg,
reg < reg +~ 2, temp «— temp — 1

Transfers: None
Flag operation:

\% S AC ¢

N
U

u X X u X X

Example:
Performs an arithmetic shift right of the 8- or 16-bit reg- SHRA  BLCL
ister (specified by the first operand) by the number of bits SHRA  DW,CL
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.

cY 15/7

Reg8/16

[ L

27

—_—

7

49-000413A
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NEC

Section 12
Instruction Set

SHRA mem,CL
Shift right arithmetic, memory, variable bit
7 0
1 | | T 1 | |
1 1 0 1 0 0 1
T T T T | T 1
mod 1 1 1 mem
T T T I
(disp-low)
T T 1 T
(disp-high)

temp < CL, while temp # 0,

repeat operation, CY < LSB of (mem),
(mém) < (mem) = 2, temp <« temp — 1,
MSB of operand does not change

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
sigh remains unchanged after the shift.

Bytes: 2/3/4

Clocks:
When W=0:
When W=1:

19+n

27 + n, uPD70108

27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag Operation:

\Y S z AC cY
u X X u X X

)

Example:
SHRA BYTE_VAR,CL
SHRA WORD_VAR,CL

cy 15/7

(Mem8/16)

(L

{
27

.

¢
7

49-000412A
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uPD70108/70116

NEC

SHRA reg,imm8
Shift right arithmetic, register, multibit

Bytes: 3

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

7 0
1 g 0‘0'0'0'0’ Transfers: None
Flag operation:
1 1 1 | T T T
1 1 1 1 1 reg
Vv S z AC cY
T T | : mlm8 T | | U X X U X
temp < imm8, while temp # 0, Example:
repeat operation, CY <« LSB of reg, SHRA CL3
reg < reg +~ 2, temp «— temp — 1, SHRA BW,7
MSB of operand does not change
Performs an arithmetic shift right of the 8- or 16-bit reg-
ister (specified by the first operand) by the 8-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.
cY 15/7 Reg8/16 0

L4

A
T

49-000413A
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NEC

Section 12
Instruction Set

SHRA mem,imm8
Shift right arithmetic, memory, multibit

7 0
T | T T T T |
1 1 0 0 0 0 0 w
T T T T T T T
mod 1 1 1 mem
| 1 T 1
(disp-low)
T T T T T
(disp-high)
T T T T 1 T T
imm8

temp < imm8, while temp # 0,

repeat this operation, CY «— LSB of (mem),
(mem) < (mem) =+ 2, temp < temp — 1,
MSB of operand does not change

Performs an arithmetic shift right of the 8- or 16-bit
memory location (addressed by the first operand) by the
number specified by the 8-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=0:
When W=1:

19+n

27 + n, uPD70108

27 + n, uPD70116 odd addresses

19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag operation:

\' S Z | AC P | CY
u X X u X X

Example:
SHRA BYTE_VAR,5
SHRA  WORD_VAR,7

cY 15/7

(Mem8/16)

(L

75

¢
17

49-000412A
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NEC

uPD70108/70116
ROTATE Bytes: 2
ROL reg,1 Clocks: 2
Rotate left, register, single bit Transfers: None
7 0 Flag operation:
T | T T T T T
1 1 0 1 0 0 0
\" S Z | AC cY
1 T | T T T T
1 1 0 o0 o0 reg X X
CY «— MSB of reg, reg < reg X 2 + CY Example:
MSB ofreg#CY: V «—1 ROL  AHA
MSBofreg=CY: V<0 ROL DW,1
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.
cy 157 146 Reg8/ié 0

49.000022A
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NEC

Section 12
Instruction Set

ROL mem,1
Rotate left, memory, single bit

| T
(disp-low)

T T . T
(disp-high)

CY < MSB of (mem),

(mem) < (mem) X 2 + CY
MSB of (mem) # CY: V «1
MSB of (mem) =CY: V<0

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:

When W=0: 16
When W=1: 24, uPD70108

Transfers:

24, uPD70116 odd addresses
16, uPD70116 even addresses

2

Flag operation:

Vv S y4 AC P (03 4

X X
Example:

ROL BYTE_VAR1

ROL WORD PTR [IX][7],1

cY 15/7 14/6

(Mem8/16)

a
T

.

R4

49-000414A
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vPD70108/70116

NEC

ROL reg,CL

Rotate left, register, variable bit

Bytes: 2

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

7 0
| T | | T T | Transfers: None
1 1 0 1 0 0 1 w
Flag operation:
T T T T T T T
1 1 0 0 0 re
9 Vv S Z | AC P CcY
temp < CL, while temp # 0, U X
repeat operation, CY < MSB of reg,
reg < reg X 2 + CY, Example:
temp < temp — 1 ROL DLCL
Rotates the 8- or 16-bit register specified by the first ROL  BRCL
operand left by the number of bits specified by the CL
register.
cy 157 Reg8/t6 0

49 000023A
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NEC

Section 12
Instruction Set

ROL mem,CL

Rotate left, memory, variable bit

T T T | | 1
1 1 0 1 0 0 1
I | | | | |
mod 0 0 0 mem
T 1 T T T
(disp-low)
T T . 1 T
(disp-high)

temp < CL, while temp # 0,

repeat operation, CY «— MSB of (mem),
(mem) < (mem) X 2 + CY,

temp «— temp — 1

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:
When W=0: 19+ n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag operation:

\' S Z | AC P | CY
u X

Example:
ROL BYTE PTR [IX],CL
ROL WORD_VAR,CL

CcY

15/7

(Mem8/16) 0

P
— 4

-—

¢
17

49-000415A
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NEC

uPD70108/70116
ROL reg,imm8 Bytes: 3
Rotate left, register, multibit Clocks:

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

1 1 0 "o o o' o0 W Transfers: None

| ; 1 Flag operation:
| | | T
1 1 0 0 0 reg
\ S y4 AC CY
T | 1 T T T T
imm8 U X
temp <« imm8, while temp # 0, Example:
repeat operation, CY «— MSB of reg, ROL DH,3
reg < reg X 2 + CY,
temp « temp — 1 ROL .7
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.
cY 157 146 Reg8ne 0

27

4
27T

49 000022A
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N E C Inst rsuec(;:l‘:mns"ez;

ROL mem,imm8 Bytes: 3/4/5
Rotate left, memory, multibit Clocks:
7 0 When W=0: 19 +n
, I T I T I I When W=1: 27 + n, uPD70108
1 1 0 0 0 0 0 w 27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
mod 0 0 0 " mem. where n = number of shifts
: ’ , l : Transfers: 2
(disp-low) Flag operation:
1 | R T |
(disp-high) Y S Z |AC| P | CY
T : T T ! u X
imm8
Example:
temp < imm8, while temp # 0, ROL BYTE_VAR,7
repeat operation, CY < MSB of (mem), ROL WORD_VAR,2
(mem) < (mem) X 2 + CY,
temp <« temp — 1
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 in the second operand. The
memory location’s MSB is shifted to the CY flag and to
the LSB.
cy 157 (Mema/16) 0
49-000415A
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wPD70108/70116 NEC

ROR reg,1 Bytes: 2
Rotate right, register, single bit Clocks: 2
7 0 Transfers: None
a T l | T | 1
1 1 0 1 0 0 0 W Flag operation:
171 0 0 1 Treg! V]S | zZ]AC]P]CY
X X
CY < LSB of reg, reg < reg + 2,
MSB of reg < CY E le:
MSB of reg + bit following MSB of reg: V < 1 OR . AL
MSB of reg = bit following MSB of reg: V «— 0 ROR CW1

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.

cY 157 14/6 Reg8/16 0

24

S

49.000014A
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NEC

Section 12
Instruction Set

ROR mem,1 Bytes: 2/3/4
Rotate right, memory, single bit Clocks:
7 0 When W=0: 16
'3 I , , ] , I When W=1: 24, uPD70108
1 1 0 1 0 0 0 W 24, uPD70116 odd addresses
16, uPD70116 even addresses
| | T T | T T
mod 0 0 1 mem Transfers: 2
T T T ] ] T Flag operation:
(disp-low)
1 | , I , Vv S 4 AC P cY
(disp-high) X X
CY «— LSB of (mem), (mem) < (mem) <+ 2 E le:
MSB of (mem) < C¥ “ROR BYTE_VAR
MSB of (mem) # bit following MSB of (mem): V « 1 ROR WORIS PTI& [BW],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. If the MSB of the addressed
memory changes, the overflow flag is set. If the MSB
stays the same, the overflow flag is cleared.
cy 157 146 (Mem&/16) 0

124

Y
mr

49-000416A
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vPD70108/70116 NEC

ROR reg,CL Bytes: 2
Rotate right, register, variable bit Clocks:

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

1 ’ 1 ' 0 T 1 ' 0 I 0 ' 1 ' W Transfers: None

Flag operation:
1‘1’0‘0‘1l IregI
Vv S Z AC P CY
temp < CL, while CL # 0, U X
repeat operation,
CY «— LSB of reg, reg < reg + 2, Example:
Rotates the 8- or 16-bit register (specified by the first
operand) right by the number of bits specified by the CL
register.
cY 15/7 Reg8/16 0

49.000015A
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NEC

Section 12
Instruction Set

ROR mem,CL Bytes: 2/3/4
Rotate right, memory, variable bit Clocks:
7 0 When W=0: 19 +n
T T T T T T T When W=1: 27 + n, [JPD70108
1 1 0 1 0 0 1 27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
mod 0 o0 1| "mem where n = number of shifts
: : : I I Transfers: 2
(disp-low) Flag operation:
N B T
(disp-high) Vv S Y4 AC P cY
U X
temp < CL, while temp # 0,
repeat operation, Example:
SASB ofaae‘r’;)(ie'g{’( (mem) < (mem) = 2, ROR  BYTE_VARCL
Temp < temp — 1 ROR  WORD PTR [IX]2,CL
Rotates the 8- or 16-bit memory location (specified by
the first operand) right by the number of bits specified
by the CL register.
cy 15/7 (Mem8/16) 0

—_——

R

Y

17

49-000417A
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uwPD70108/70116 NEC

ROR reg,imm8 Bytes: 3
Rotate right, register, multibit Clocks:
7 0 7 + n, where n = number of shifts
1 f 1 ! 0 ‘ 0 ' 0 ' 0 ! 0 ! W Transfers: None
Flag operation:
T T T T T T T
1 1 0 0 1 reg
\ S 2 AC P cY
T T T | T T T
imm8 U X
temp < imm8, while temp # 0, Example:
repeat operation, ROR AL,2
CY « LSB of reg, reg < reg + 2, ROR IX,3

MSB of reg < CY,
temp < temp — 1

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.

cy 15/7 Reg8/16 0

i
7

~
-~

49.000015A

12-128



NEC

Section 12
Instruction Set

ROR mem,imm8

Rotate right, memory, mulitibit

T T | T |
1 1 0 0 0
mlod l 0 | 0 | 1 "
T T 1 T
(disp-low)
1 T . T
(disp-high)
| | T T T
imm8

temp <« imm8, while temp # 0,
repeat operation,

CY <« LSB of (mem), (mem) < (mem) =+ 2,

temp «— temp — 1

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 iocation’s LSB is shifted to the MSB as well as

to the CY flag.

Bytes: 3/4/5

Clocks:
When W=0:
When W=1:

Transfers: 2

Flag operation:

19+n

27 + n, uPD70108

27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses

where n = number of shifts

\) S V4 AC P cY
U X
Example:

ROR BYTE_VAR,6
ROR  WORD_VAR [IX],7

(Mem8/16)

< 6
VT

e ——

{¢
122

49-000417A
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uPD70108/70116 NEC

ROLC reg,1 Bytes: 2
Rotate left with carry, register, single bit Clocks: 2
7 0 Transfers: None
| T T T | T I
1 1 0 1 0 0 0 W Flag operation:
T | 1 T T 1 ]
1 1 0 1 0 reg \Y S Z | AC P | CY
X X
tmpcy < CY, CY «— MSB of reg,
Reg < reg X 2 + tmpcy, Example:
MSB of reg = CY: V «- 0 roLe BLA

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.

oY 157 14/6 Reg86 0
17

49.000016A
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NEC

Section 12
Instruction Set

ROLC mem,1
Rotate left with carry, memory, single bit

7 0
1 T T l T T
1 1 0 1 0 0 0 w
T T 1 1 |
mod 0 1 0 mem
T T L T
(disp-low)
T T . 1
(disp-high)

tmpcy < CY, CY < MSB of (mem),
(mem) < (mem) X 2 + tmpcy,
MSB of (mem)=CY: V<0
MSB of (mem) # CY: V «1

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

Bytes: 2/3/4

Clocks:
When W=0: 16
When W=1: 24, uPD70108
24, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 2
Flag operation:

V] S| Z |AC] P |CY
X |- X

Example:
ROLC BYTE_VAR1
ROLC  WORD PTRIY],1

cY

15/7

14/6

(Memsne) 0

L4

49-000418A
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uPD70108/70116 NEC

ROLC reg,CL Bytes: 2
Rotate left with carry, register, variable bit Clocks:
7 0 7 = n, where n = number of shifts
T T T | T T T . '
1 1 0 1 0 0 1 W Transfers: None

Flag operation:

Vv S Z | AC P CcY
temp < CL, while temp # 0, U X
repeat operation, tmpcy <« CY,

CY <« MSB of reg, reg < reg X 2 + tmpcy,

Example:
temp <« temp — 1 ROLC  ALCL
Rotates the 8- or 16-bit register (specified by the first ROLC  BWCL
operand) left by the number in the CL register. Rotation
includes the CY flag.
cy 157 Reg8/16 0

49.000017A
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NEC

Section 12
Instruction Set

ROLC mem,CL
Rotate left with carry, memory, variable bit
7 0
T 1 T 1 1 T I
1 1 0 1 0 0 1 W
T T T T T | |
mod 0 1 0 mem
T | I T 1
(disp-low)
T | R
(disp-high)

Bytes: 2/3/4

Clocks:
When W=0: 19+n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag operation:

\' S Z | AC P CcY

temp < CL, while temp # 0,
repeat operation, tmpcy <« CY,
CY <« MSB of (mem),

(mem) < (mem) X 2 + tmpcy,
temp «— temp — 1

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.

X X

Example:
ROLC BYTE PTR[IY],CL
ROLC WORD_VAR,CL

CcY 15/7

(Mem8/16) 0
/

-—

77

{

17

49-000419A
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NEC

uPD70108/70116
ROLC reg,imm8 Bytes: 3
Rotate left with carry, register, multibit Clocks:
7 0 7 + n, where n = number of shifts
T T 1 1 T T T .
1 1 0 0 0 0 0 W Transfers: None
Flag operation:
| T T T T T |
1 1 0 1 0 reg
\ S 4 AC CcY
| T T T | T |
imm8 U X
temp < imm8, while temp # 0, Example:
repeat operation, tmpcy <« CY, ROLC BL,3
CY «— MSB of reg, reg < reg X 2 + tmpcy, ROLC AW, 14
temp <« temp — 1
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 Reg8/16 0

{¢
LR

49000017A
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NEC

Section 12
Instruction Set

ROLC mem,imm8

Rotate left with carry, memory, muitibit

7 0
T T 1 T ] | |
1 1 0 0 0 0 0
| | T I | T |
mod 0 1 0 mem
T T T T | |
(disp-low)
T T T . 1
(disp-high)
| T 1 | T
imm8

temp < imm8, while temp # 0,
repeat operation, tmpcy < CY,
CY <« MSB of (mem),

(mem) < (mem) X 2 + tmpcy,
temp <« temp — 1

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

includes the CY flag.

Bytes: 3/4/5

Clocks:
When W=0:. 19 +n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag operation:

\' S z AC P 0 ¢
U X

Example:
ROLC BYTE_VAR,3
ROLC WORD_VAR,5

CY 15/7

(Memsals) 0

27

-—

¢

17

49-000419A
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NEC

uPD70108/70116
RORC reg,1 Bytes: 2
Rotate right with carry, register, single bit Clocks: 2
7 0 Transfers: None
T | T T T T |
1 1 0 1 0 0 0 W Flag operation:
T T T T T T T
11 0 1 1 reg V.S |z ]| AC cY
X X
tmpcy <« CY, CY «— LSB of reg,
reg < reg + 2, MSB of reg < tmpcy, Example:
MSB of reg # bit following MSB of reg: V1, RORG  BHA
MSB of reg = bit following MSB of reg: V «— 0 RORC BP 1
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.
cy 157 14/6 Reg8/6

17

49.000018A
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NEC

Section 12
Instruction Set

RORC mem,1 Bytes: 2/3/4
Rotate right with carry, memory, single bit Clocks:
7 0 When W=0: 16
, — T r T | , When W=1: 24, uPD70108
1 1 0 1 0 0 0 24, uPD70116 odd addresses
16, uPD70116 even addresses
T T T T T | T
mod 0 1 1 mem Transfers: 2
T T 1 1 T Flag operation:
(disp-low)
, T r T , \' S Z AC P cY
(disp-high) X X
tmpcy < CY, CY < LSB of (mem), Example:
(mem) < (mem) + 2, MSB of (mem) <« tmpcy, ;
MSB of (mem) # bit following MSB of (mem): V — 1 2828 SVYJREDPL%B[‘Q’\],G] X1
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.
cY 1517 14/6 (Mem8/16)

K
~~

n

49-000420A
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NEC

uPD70108/70116
RORC reg,CL Bytes: 2
Rotate right with carry, register, variable bit Clocks:
7 0 7 + n, where n = number of shifts
T T T T T T T .
1 1 0 1 0 0 1 W Transfers: None
Flag operation:
T | 1 T T T v
1 1 0 1 1 reg
Vv S z AC P CY
temp < CL, while temp # 2, X X
repeat operation, tmpcy « CY,
CY < LSB of reg, reg < reg + 2 Example:
MSB of reg < tmpcy, temp «— temp — 1, R)éch ' AL.CL
Rotates the 8- or 16-bit register specified by the first RORC  CWCL
operand right (including the CY flag) by the number in
the CL register.
cYy 15/7 Reg8né 0

49.000028A
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NEC

Section 12
Instruction Set

RORC mem,CL
Rotate right with carry, memory, variable bit
7 0
T T l T T T T
1 1 0 1 0 0 1
| T | T [ I T
mod 0 1 1 mem
T L | T
(disp-low)
T T . 1 T
(disp-high)

Bytes: 2/3/4

Clocks:
When W=0: 19 +n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses
where n = number of shifts

Transfers: 2

Flag operation:

VS| ZAC]| P |CY

temp «— CL, while temp # 0,
repeat operation, tmpcy « CY,

CY < LSB of (mem), reg < reg ~

2,

MSB of (mem) < tmpcy, temp «— temp — 1

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.

X X

Example:
RORC BYTE_VAR,CL
RORC WORD_VAR [BP],CL

cY 1517

(Mem8/16) 0

REA

S ——

)

7

49-000421A
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uPD70108/70116

NEC

RORC reg,imm8

Rotate right with carry, register, multibit

Bytes: 3

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

Transfers: None

Flag operation:

1 1 0 1 1 reg
\' S Z | AC P | CY
| T T | T | T

imm8 X X
temp < imm8, while temp # 0, Example:
repeat operation, tmpcy < CY, RORC CH,5
CY «— LSB of reg, reg < reg + 2, RORC BW,10
MSB of reg < tmpcy, temp «— temp — 1
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.

cy 1517 Reg8/16 (]

49.000028A
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NEC

Section 12
Instruction Set

RORC mem,imm8

Rotate right with carry, memory multibit

T T T T T
1 1 0 0 0 0 0
T T T T T
mod 0 1 1 mem
T T 1 T
(disp-low)
. T . 1
(disp-high)
T T T T T
imm8

temp < imm8, while temp # 0,
repeat operation, tmpcy « CY,

CY <« LSB of (mem), (mem) < (mem) =+

2,

MSB of (mem) < tmpcy, temp «— temp — 1

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=0: 19 +n
When W=1: 27 + n, uPD70108
27 + n, uPD70116 odd addresses
19 + n, uPD70116 even addresses

where n = number of shifts
Transfers: 2

Flag operation:

Vv S Z | AC P | CY
U X

Example:
RORC BYTE_VAR,3
RORC WORD PTR [BW],10

CcY

(Mem8/l6) 0

17

S ——

—

17

49-000421A
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uPD70108/70116

SUBROUTINE CONTROL CALL regptr16

CALL near-proc Call, register, same segment

Call, relative, same segment 7 0

T T
(disp-low)
" (disp-high)
(SP —1,SP —2) < PC,
SP «— SP — 2,
PC «— PC + disp

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, uPD70108
20, uPD70116 odd addresses
16, uPD70116 even addresses

Transfers: 1
None
NEAR_PROC

Flag operation:
Example: CALL

12-142

(SP — 1, SP — 2) < PC,
SP «— SP —2,
PC < regptr16

Saves the PC to 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

vClocks:

18, uPD70108
18, uPD70116 odd addresses
14, uPD70116 even addresses

Transfers: 1
Flag operation: None
Example: CALL BX



NEC

Section 12
Instruction Set

CALL memptri6
Call, memory, same segment
7 0
| | T | T T T
1 1 1 1 1 1 1 1
T T | T T T T
mod 0 1 0 mem
T | | T |
(disp-low)
T | B |
(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, uPD70108
31, uPD70116 odd addresses
23, uPD70116 even addresses

Transfers: 2
None
TABLE_ENTRY [IX]

Flag operation:
Example: CALL

CALL far-proc

Call, direct, external segment

T T T
(offset-low)

T T |
(offset-high)

(segl-low) |

T
l (segl-high)

(SP —1,SP — 2) < PS,
(SP — 3, SP — 4) — PC,
SP «— SP — 4,

PS <« seg,

PC « offset

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, uPD70108
29, uPD70116 odd addresses
21, uPD70116 even addresses

Transfers: 2
None
FAR_PROC

Flag operation:
Example: CALL
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NEC

uPD70108/70116
CALL memptr32 RET (no operand)
Call, memory, external segment Return from procedure, same segment
7 0 7 0
T T T T | | | T T T 1 T | T
1 1 1 1 1 1 1 1 1 0 0 0 0 1
mlod | 0 | 1 | 1 | | mem[ PC « (SP +1,SP),
SP—SP+2
' ' (dis;;-low) ! ' Used for returning from intrasegment calls. Restores the
PC from the stack. The assembler automatically distin-
| R T guishes this instruction from the other RET instruction
(disp-high) with no operand.

(SP —1,SP — 2) «— PS,

(SP — 3, SP — 4) «— PC,

SP — SP — 4,

PS «— (memptr32 + 3, memptr32 + 2),
PC < (memptr32 + 1, memptr32)

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, uPD70108
47, uPD70116 odd addresses
31, uPD70116 even addresses

Transfers: 4
None
FAR_TABLE [IY]

Flag operation:
Example: CALL

12-144

Bytes: 1

Clocks:

19, uPD70108

19, uPD70116 odd addresses

15, uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: RET



NEC

Section 12
Instruction Set

RET pop-value

Return from procedure, SP jump, same segment

| 1 |
pop-value-low

T [ T
pop-value-high

PC «— (SP + 1, SP),
SP «— SP + 2,
SP <« SP + pop-value

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, uPD70108
24, uPD70116 odd addresses
20, uPD70116 even addresses

Transfers: 1
None
Example: RET 8

Flag operation:

RET (no operand)

Return from procedure, external segment

PC — (SP +1,SP),
PS < (SP + 3,SP +2),
SP—SP+4

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, uPD70108

29, uPD70116 odd addresses

21, uPD70116 even addresses
Transfers: 2
Flag operation: None

Example: RET
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uPD70108/70116

RET pop-value

Return from procedure, SP jump, intersegment

T T T
pop-value-low

T | T
pop-value-high

PC «— (SP + 1, SP),

PS «— (SP + 3, SP + 2),
SP — SP + 4,

SP < SP + pop-value

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, uPD70108

32, uPD70116 odd addresses

24, uPD70116 even addresses
Transfers: 2
Flag operation: None

Example: RET 4
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STACK OPERATION
PUSH mem16
Push, 16-bit memory
7 0
| T | T | T T
1 1 1 1 1 1 1 1
T T | T T T
mod 1 1 0 mem
1 T 1 T T T
(disp-low)
T | R
(disp-high)

(SP — 1, SP — 2) « (mem16),
SP«—SP—2

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

Bytes: 2/3/4

Clocks:
26, uPD70108
26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers: 2
None
DATA [IX]

Flag operation:
Example: PUSH



NEC

Section 12
Instruction Set

PUSH reg16
Push, 16-bit register
7 0
T 1 T T T | |
0 1 0 1 0 reg

(SP — 1, SP — 2) < reg16,
SP«—SP—2

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

Bytes: 1

Clocks:
12, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: PUSH Y

PUSH sreg
Push, segment register
7
| T T | | T |
0 0 0 sreg 1 1

(SP — 1, SP — 2) « sreg,
SP —SP -2

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

Bytes: 1

Clocks:
12, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: PUSH PS
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uPD70108/70116
PUSH PSW PUSHR
Push, program status word Push, register set
7 7
T | T T T 1 | I | | |
1 0 0 1 0 1 1 0 0 0 0
(SP —1,SP —2) < PSW, temp < SP,
SP «—SP—2 (SP —1,SP —2) — AW,
(SP—3,SP —4) — CW,
Saves the PSW to the stack. (SP — 5, SP — 6) «— DW,
Bytes: 1 (SP — 7, SP — 8) «— BW,
Clocks: (SP — 9, SP — 10) < temp,

12, uPD70108

12, uPD70116 odd addresses
8, uPD70116 even addresses

Transfers: 1
Flag operation:
Example: PUSH

12-148

None
PSW

(SP —11,SP —12) — BP,

(8P — 13, SP — 14) — IX,

(SP — 15, SP — 16) < IY,

SP—SP—16

Saves eight 16-bit registers (AW, BW, CW, DW, SP, BP, IX,
and 1Y) to the stack.

Bytes: 1

Clocks:
67, uPD70108
67, uPD70116 odd addresses
35, uPD70116 even addresses

Transfers: 8
Flag operation: None
Example: PUSH R
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PUSH imm8 PUSH imm16
Push, 8-bit immediate data, sign expansion Push, 16-bit immediate data
7 7
T T 1 T 1 T 1 | T
o 1 1 0 1 0 1 o o 1 1 0" 10" 0 o
T T T T T T
| B " imms | | imm16-low
(SP — 1, SP — 2) « Sign expansion of imm8, T imm1|6-high|

SP <SP —2

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

Bytes: 2

Clocks:
11, uPD70108
11, uPD70116 odd addresses
7, uPD70116 even addresses

Transfers: 1

Flag operation: None
Example:

PUSH 5

PUSH —1

(SP — 1, SP — 2) «— imm16,
SP«—SP -2

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

Bytes: 3

Clocks:
12, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses

Transfers: 1
None
1234H

Flag operation:
Example: PUSH
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POP mem16 POP reg16
Pop, 16-bit memory Pop, 16-bit register
7 0 7 0
T T T T T T T T T T | | T |
1 0 0 0 1 1 1 1 0 1 0 1 1 reg
mod 0 o0 @ o " mem reg16 < (SP + 1, SP), SP «— SP + 2
Transfers the contents of the stack to the 16-bit register
' ! (dis;la—low) ' ! specified by the operand.
: | : 1 Bytes: 1
(disp-high) Clocks:

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

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

Bytes: 2/3/4

Clocks:
25, uPD70108
25, uPD70116 odd addresses
17, uPD70116 even addresses

Transfers: 2
None
DATA

Flag operation:
Example: POP
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12, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: POP BP



NEC

Section 12
Instruction Set

POP sreg
Pop, segment register
7 0
| T T T T T l
0 0 0 sreg 1 1 1

sreg < (SP + 1, SP), SP «— SP + 2

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, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: POP DS1

POP PSW

Pop, program status word

PSW « (SP +1,SP), SP «— SP + 2
Transfers the contents of the stack to the PSW.
Bytes: 1

Clocks:
12, uPD70108
12, uPD70116 odd addresses
8, uPD70116 even addresses

Transfers: 1

Flag operation:

MD*| V | DIR| IE |BRK| S Z
R R R R R R R
AC P 0 4
R R R

*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. In 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 PREPARE imm16,imm8

Pop, register set Prepare new stack frame
7 0 7

IY < (SP + 1, SP),
IX < (SP + 3, SP + 2),

BP «— (SP + 5, SP + 4),
BW « (SP + 9, SP + 8),
DW < (SP + 11, SP + 10),
CW «— (SP + 13, SP + 12),
AW < (SP + 15, SP + 14),
SP «— SP + 16

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

Bytes: 1

Clocks:

75, uPD70108

75, uPD70116 odd addresses

43, uPD70116 even addresses
Transfers: 7
Flag operation: None

Example: POP R
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T T T T T T |
1 1 0 0 1 0 0

T T T T T T T
imm16-low

T T 1 B
imm16-high

T T T 1 T T

imm8

(SP—1,SP —2) < BP,
SP «— SP —2,
temp < SP,
When imm8 > 0, repeat these operations “imm8 — 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=0, *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 (8-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) thatindicates 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
procedure is greater than one, the pointers 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.
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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 8 =0: 16, uPD70108
16, uPD70116 odd addresses

12, uPD70116 even addresses

When 8 >1: 23 + 16 (imm8 — 1), uPD70108
23 + 16 (imm8 — 1), uPD70116
odd addresses
19 + 8 (imm8 — 1), uPD70116
even addresses
Transfers:
When imm8 = 0: none
When imm8 >1: 1 + 2(imm8-1)
Flag operation: None
Example: PREPARE 10,3

DISPOSE (no operand)

Dispose a stack frame

SP — BP,
BP «— (SP + 1, SP),
SP « SP +2

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, uPD70108
10, uPD70116 odd addresses
6 uPD70116 even addresses
Transfers: 1
Flag operation: None

Example: DISPOSE
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NEC

BRANCH
BR-near-label

Branch Relative, Same Segment BR near-label

BR short-label

Branch short relative, same segment

T T T

]
disp8

(disé-low) !

T . T . T
(disp-high) .

PC «— PC + disp

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 LABEL1
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PC <« PC + ext-disp8

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
None

SHORT_LABEL

Flag operation:
Example: BR
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BR regptr16
Branch register, same segment
7 0
T T T T T 1 1
1 1 1 1 1 1 1 1
1 | | T T | T
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

BR memptr16
Branch memory, same segment
7 0
T T T T l T T
1 1 1 1 1 1 1 1
| T | T | | T
mod 1 0 0 mem
| T 1 | T
(disp-low)
R 1
(disp-high)

PC <« (memptr16)

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, uPD70108
24, uPD70116 odd addresses
20, uPD70116 even addresses

Transfers: 1
None
TABLE [IX]

Flag operation:
Example: BR
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BR far-label BR memptr32
Branch direct, external segment Branch memory, external segment
7 0 7 0
| T T T T 1 T T T T T T T T
1 1 1 0 1 0 1 0 1 1 1 1 1 1 1
| 1 T 1 ] T T | | | T 1
offset-low mod 1 0 1 mem
| 1 1 T T T T
offset-high (disp-low)
T T T T T T ]
seg-low (disp-high)
seg-high PS < (memptr32 + 3, memptr32 + 2)
PC <« (memptr32 + 1, memptr32)
PC < offset, Loads the upper two bytes and lower two bytes of the
PS <« seg 32-bit memory addressed by the operand to the PS and

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
None

FAR_LABEL

Flag operation:
Example: BR
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PC, respectively. This instruction can branch to any
address in any segment.

Bytes: 2/3/4

Clocks:
35, uPD70108
35, uPD70116 odd addresses
27, uPD70116 even addresses

Transfers: 2
None
FAR_SEGMENT [lY]

Flag operation:
Example: BR
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CONDITIONAL BRANCH
BV short-label

Branch if overflow

T
disp8

When V =1, PC «— PC + ext-disp8

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:
WhenV=1: 14
WhenV=0: 4

Transfers: None

None

OVERFLOW_ERROR

Flag operation:
Example: BV

BNV short-label

Branch if not overflow

T
disp8

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:
WhenV=0: 14
WhenV=1. 4

Transfers: None
Flag operation: None
Example: BNV NO_ERROR
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BC short-label
BL short-label

Branch if carry/lower

BNC short-label
BNL short-label

Branch if not carry/not lower

T
disp8

T
disp8

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

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

WhenCY=0: 4
Transfers: None
Flag operation: None

Example:
BC CARRY_SET
BL LESS_THAN
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When CY =0, PC < PC + ext-disp8

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
WhenCY=1: 4

Transfers: None

Flag operation: None

Example:
BNC CARRY_CLEAR
BNL GREATER_OR_EQUAL
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BE short-label
BZ short-label

Branch if equal/zero

T
disp8

When Z =1, PC «— PC + ext-disp8

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:
WhenZ=1: 14
WhenZ =0, 4

Transfers: None

Flag operation: None

Example:
BE EQUALITY
BZ ZERO

BNE short-label
BNZ short-label

Branch if not equal/not zero

T
disp8

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:
WhenZ=0: 14
WhenZ=1: 4

Transfers: None

Flag operation: None

Example:
BNE
BNZ

NOT_EQUAL
NOT_ZERO
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BNH short-label
Branch if not higher

BH short-label
Branch if higher

l
disp8

T
disp8

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

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:
WhenCYORZ=1: 14
WhenCYORZ=0: 4

Transfers: None
Flag operation: None
Example: BNH NOT_HIGHER
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- When CY ORZ =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 CYORZ=0: 14
When CYORZ=1. 4
Transfers: None
None

HIGHER

Flag operation:
Example: BH
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BN short-label

Branch if negative

T
disp8

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

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:
WhenS=1: 14
WhenS=0: 4

Transfers: None
Flag operation: None
Example: BN NEGATIVE

BP short-label

Branch if positive

T
disp8

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:
WhenS=0: 14
WhenS=1: 4

Transfers: None
Flag operation: None
Example: BP POSITIVE
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BPE short-label
Branch if parity even

disp8

When P =1, PC «— PC + ext-disp8

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:
WhenP=1: 14
WhenP=0: 4

Transfers: None
Flag operation: None
Example: BPE PARITY_EVEN
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BPO short-label
Branch if parity odd

|
disp8

When P =0, PC « PC + ext-disp8

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:
WhenP=0: 14
WhenP=1: 4

Transfers: None
Flag operation: None
Example: BPO PARITY_ODD
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BLT short-label
Branch if less than

BGE short-label

Branch if greater than or equal

T
disp8

|
disp8

When S XORV =1, PC «— PC + ext-disp8

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:
When SXORV=1: 14
When S XORV=0: 4
Transfers: None
None

LESS_THAN

Flag operation:
Example: BLT

When S XORV =0, PC <« PC + ext-disp8

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

Transfers: None
None
GREATER_OR_EQUAL

Flag operation:

Example: BGE
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BLE short-label

Branch if less than or equal

T
disp8

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 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 (SXORV)ORZ=1: 14
When (S XORV)ORZ=0: 4
Transfers: None
None:

LESS_OR_EQUAL

Flag operation:
Example: BLE
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BGT short-label

Branch if greater than

|
disp8

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 XORV)ORZ=0: 14
When (S XORV)ORZ=1: 4
Transfers: None
Flag operatioh: None

Example: BGT GREATER
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DBNZNE short-label DBNZE short-label
Decrement and branch if not zero and not equal Decrement and branch if not zero and equal
7 0 7 0
| T T 1 T T | T T | T T T |

T
disp8

CW — CW —1 v
When CW # 0and Z =0, PC — PC + ext-disp8

When the 16-bit register CW is decremented (—1), the
resultant CW value is not 0, and 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:
WhenCW #0andZ=0: 14
When others: 5
Transfers: None

Flag operation: None:

Example: PBNZNE LOOP_AGAIN

|
disp8

CW«—CW-—1
When CW # 0 and Z =1, PC < PC + ext-disp8

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 of the instruction in the
current segment.

Bytes: 2

Clocks:
WhenCW#0andZ=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

T T
disp8

CW<—CW -1
When CW # 0, PC — PC + ext-disp8

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
WhenCW=0: 5
Transfers: None
None

LOOP_AGAIN

Flag operation:
Example: DBNZ
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BCWZ short-label
Branch if CW equals zero

T
disp8

If CW = 0, PC «— PC + ext-disp8

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:
WhenCW=0: 13
WhenCW#0: 5

Transfers: None

None

CW_ZERO

Flag operation:
Example: BCWZ
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BREAK
BRK 3

Break, vector 3

(SP — 1, SP — 2) «— PSW
(SP — 3, SP — 4) — PS
(SP — 5, SP — 6) — PC
SP «— SP—6

IE«—0

BRK «— 0

PC « (13,12)

PS «— (15, 14)

Saves the PSW, PS, and PC to the stack and resets the
IE and BRK flags to 0. 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, uPD70108
50, uPD70116 odd addresses
38, uPD70116 even addresses

Transfers: 5
Flag operation:

IE | BRK
0 0

Example: BRK 3

BRK imm8 (#3)

Break, immediate data

T
imm8

(SP —1,SP —2) — PSW

(SP — 3,SP —4) — PS

(SP — 5,SP —6) — PC

SP —SP -6

IE<~—0

BRK <0

PC < (imm8 X4 + 1, imm8 X4)

PS <« (imm8 X4 + 3, imm8 X4 + 2)

Saves the PSW, PS, and PC to the stack and resets the
IE and BRK flags to 0. 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, uPD70108
50, uPD70116 odd addresses
38, uPD70116 even addresses

Transfers: 5

Flag operation:

IE | BRK
0 0

Example: BRK 10H ;PC = (40H,41H),

;PS = (42H,43H)
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BRKV (no operand) RETI (no operand)
Break if overflow Return from interrupt
7 7 0

When V =1,

(SP —1,SP — 2) «— PSW
(SP—3,SP—4) — PS
(SP—5,SP—6) — PC
SP—SP—6

IE<—0

BRK <0

PC < (011H, 010H)

PS < (013H, 012H)

When the V flag is set, saves the PSW, PS, and PC to
the stack and resets the IE and BRK flags to 0. 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:
WhenV =1: 52, uPD70108
52, uPD70116 odd addresses

When V =0: 40, uPD70116 even addresses
Transfers: 5

Flag operation:

IE | BRK
0 0

Example: BRKV

12-168

PC «— (SP + 1, SP)
PS « (SP +3,SP +2)
PSW « (SP + 5, SP + 4)
SP—SP+6

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

Bytes: 1

Clocks:
39, uPD70108
39, uPD70116 odd addresses
27, uPD70116 even addresses

Transfers: 3

Flag operation:

MD*| V | DIR| IE |BRK| S Z
R R R R R R R
AC P CcY
R R R*

*The Mode flag (MD) can only be modified by RETI
during Native mode calls from 8080 Emulation mode; i.e.
between the execution of BRKEM and RETEM instruc-
tions. In 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 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
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BRKEM imm8

Break for emulation

T
imm8

(SP—1,SP — 2) —« PSW
(SP—3,SP —4) — PS
(SP—5,SP —6) «— PC
SP«—SP—6

MD <« 0, write enable MD

PS <« (imm 8 X4+ 3,imm 8 X 4 + 2)
PC<—imm8X4+1,imm8X4)

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 of the jumped interrupt serv-
ice routine (for emulation), the CPU interprets and exe-
cutes the code as an instruction of the uPD808AF. Use
either the RETEM or CALLN instruction to return from the
emulation mode to the native mode (uPD70108/70116).
CALLN temporarily returns the program from Emulation
to Native Mode and RETEM completes Emulation mode.

Bytes: 3

Clocks:
50, uPD70108
50, uPD70116 odd addresses
38, uPD70116 even addresses

Transfers: 5

Flag operation:

MD
0

Example: BRKEM 80H
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uPD70108/70116
CHKIND reg16,mem32 Bytes: 2/3/4
Check index Clocks:
7 When interrupt condition is fulfilled:
, I , | ] , , 73-76, uPD70108
0 1 1 0 0 0 1 73-76, uPD70116 odd addresses
53-56, uPD70116 even addresses
1 T T T T | T
mod reg mem When interrupt condition is not fulfilled:

T 1 T
(disp-low)

T T . T
(disp-high)

When (mem32) > reg16 or (mem32 + 2) < reg16

(SP —1,SP — 2) — PSW
(SP —3,SP — 4) — PS
(SP —5,SP — 6) < PC

26, uPD70108

26, uPD70116 odd addresses
18, uPD70116 even addresses

Transfers:

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

Flag operation:

When interrupt condition is fulfilled:

SP—SP—6
IE<—0 IE | BRK
BRK «— 0 0 0
PS < (23, 22)
PC —(21,20) Example:
Used to check whether the index value in reg16 is within ~ When interrupt condition is not fulfilled: None:
the defined array bounds. Initiates a BRK 5 when the Example:
index does notsatisfy the condition. The definition region MOV IX,23
shouid be set.bgforehand in the two words (first vyon:d CHKIND IX, BOUNDS1 0K
for the lower limit and second word for the upper limit) MOV BW,87
of memory. CHKIND  BWBOUNDS2 ;causes
;BRK 5
BOUNDS1 DW 5,37
BOUNDS2 DW 2,80
Upper Limit ///// Memory
15 0
Array Element |Mem32 +2 (Upper Limit)
Mem32 (Lower Limit)
Lower Limit [//////

49.000029A
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CPU CONTROL
HALT (no operand)
Halt

POLL (no operand)
Poll and wait

1 1 1 1 0 1 0 0

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

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

Bytes: 1

Clocks: 2 + 5n, where n = number of times POLL pin

is sampled
Transfers: None
Flag operation: None

Example: POLL
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DI (no operand)
Disable interrupt

El (no operand)

Enable interrupt

IE<~0

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:

IE
0

Example: DI

12-172

El «1

Sets the El 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 El.

Bytes: 1

Clocks: 2

Transfers: None

Flag operation: IE
1

Example: El
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BUSLOCK (no operand)

Bus lock prefix

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

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

FPO1 fp-op

Floating point operation 1, register

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:
FPO1 FABSO
FPO1 FCMPR2
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FPO1 fp-op,mem FPO2 fp-op
Floating point operation 1, memory Floating point operation 2, register
7 0 7 0
| | T T T | T T T T | 1 1 ]
1 1 0 1 1 X X 0 1 1 0 0 1 1
T T T T T T T T T T T T 1 |
mod Y Y Y mem 1 1 Y Y Y 4 b4 Z
! ' (dis;;-low) ' ! Used with an externally connected floating point arith-
metic chip. Causes the CPU to leave processing to the
1 L floating point chip. When the floating point chip monitors
(disp-high) this instruction, it interprets the instruction as its own and

Data bus < (mem)

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, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1

Flag operation: None

Example:
FPO1 FCMP,DWORD_VAR
FPO1 FMUL,QWORD PTR [BW]

12-174

executes it.
Bytes: 2
Clocks: 2
Transfers: None

None

FSINRO

Flag operation:
Example: FPO2
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FPO2 fp-op, mem

Floating point operation 2, memory

T T T l 1 1 |
0 1 1 0 0 1 1 X
T | T 1 1 1 T
mod Y Y Y mem
T | 1 | T
(disp-low)
T T 1 T
(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, uPD70108
15, uPD70116 odd addresses
11, uPD70116 even addresses

Transfers: 1
None
FCOS,DWORD PTR [IX][BW]

Flag operation:

Example: FPO2

NOP (no operand)

No operation

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

DSO0:
DS1:
PS:
SS:
0
T T T T T T l
0 1 sreg 1 1 0

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 IX,DS1:lY]
REP MOVBKB DEST_BLK,SS:SRC_BLK

12-176

EMULATION MODE
CALLN imm8
Call native

I
imm8

(SP— 1, SP — 2) — PSW
(SP—3,SP—4) — PS

(SP — 5, SP — 6) — PC

SP — PS—6

MD «— 1

PS « (imm8 X4 + 3, imm8 X4 + 2)
PC « (imm8 X4 + 1, imm8 X4)

When executed in the emulation mode, the CPU inter-
prets the instruction as a uPD8080AF command. The
CPU saves the PS, PC, and PSW to the stack (MD =0
is also saved). Then the MD 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, uPD70108
58, uPD70116 odd addresses
38, uPD70116 even addresses

Transfers: 5

Flag operation:

MD
1

Example: CALLN 40H
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RETEM

Return from emulation

Bytes: 2

Clocks:
39, uPD70108
39, uPD70116 odd addresses
27, uPD70116 even addresses

Transfers: 3

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 yPD8080AF 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.

Flag operation:

Example: RETEM

MD | V |DIR| IE |BRK| S Y4 AC
R R R R R R R R
P cY
R R
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Instruction
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

Page
[T o 1 Yo R 12-29
MEM,FEG .o eeeeeeiiiiniennnns 12-30
reg,mem ......ooiviiiiiinenennnnnnn. 12-30
reg,imm ..o, 12-31
mem,imm ...........iiiiiiiiiinnn... 12-31
acC,imm .........iiiiiiiiiiii, 12-32
[£=To 1 =T o IR 12-32
MEeMIEJ ....vviiiieeiiianeeenennnn. 12-33
regmem ......cooiiiiiiiiiiiiiiean... 12-33
reg,imm ...l 12-34
MemM,imm .....coovviiiiiinennnnnnnn.. 12-34
aCC,imMmM ... ..ottt 12-35
........................................ 12-42
........................................ 12-61
........................................ 12-62
........................................ 12-61
........................................ 12-62
L= To N =To T T 12-72
MEMIIEG «evvviiieeeeeeeiiiiieanans 12-72
reg,mem ......coooviiiniieinnennnnnnns 12-73
reg,imm ....oooviiiiiiiiiiniiinniinn.. 12-74
mem,imm ..........ocoiiiiiiiiiai.., 12-74
acCC,imm ......coiiiiiiii i 12-75
short-label ......................... 12-158
U 12-166
e 12-159
T 12-163
S 12-164
e e 12-160
R 12-158
e 12-164
P 12-163
e 12-161
short-label ......................... 12-158
e 12-159
P 12-160
T 12-158
P 12-157
L 12-159
e 12-161
e e e 12-162
e 12-162
near-label ......................... 12-154
short-label ......................... 12-154
regptr16 ... 12-1565
memptri6 ...l 12-1565
far-label .....................lll 12-156
memptr32 .. ... 12-156
K 12-167
imm8 ... 12-167
iIMM8 ..o 12-169
...................................... 12-168
...................................... 12-173
short-label ......................... 12-157
e 12-159

Instruction
CALL

CALLN
CHKIND
CLR1

CMP

CMPBKB
CMPBKW
CMP4S
CMPM
CMPMB
CMPMW
CvTBD
CvTBW
CvTDB
CVTWL
DBNZ
DBNZE
DBNZNE
DEC

DI
DISPOSE
DIv

DIVU

DSO:
DS1:
El

EXT

Page
NEAr-proC .........coovvveninvnnnn.. 12-142
regptri6 ...l 12-142
memptrié ........................L. 12-143
far-proc ... 12-143
memptr32 ... 12-144
imm8 ... 12-176
regi6,mem32 ...................... 12-170
reg8CL ... 12-90
mem8CL ... 12-90
reg16,CL ...t 12-91
memi6,CL ....................... ... 12-91
reg8,imm3 ...l 12-92
mem8,imm3 ... 12-92
reg16,imm4 ...l 12-93
memi6,imm4 ....................... 12-93
CY 12-94
DIR ..o 12-94
regreg ....oovviiiiiiiiii i, 12-65
(11110 11 ¢ =T o [ 12-65
reg,mem ........ooovvvviiininneann... 12-66
reg,imm ... 12-66
mem,imm ..........ooiiiiiiiiiin.. 12-67
acC,imm .......oooiiiiiiiii 12-67
CMPBK .........cooviiiii, 12-17
........................................ 12-17
........................................ 12-17
........................................ 12-44
........................................ 12-18
........................................ 12-18
........................................ 12-18
........................................ 12-63
........................................ 12-64
........................................ 12-63
........................................ 12-64
short-label ......................... 12-166
e 12-165
T 12-165
reg8 ..o 12-48
11T 11 12-49
regl6 ... 12-49
...................................... 12-172
...................................... 12-153
reg8 . it 12-58
mem8 ..., 12-58
reglb .....coooiiiiiiiiiii 12-59
memi6 .........oooiiiiiiiiiiiiii. 12-60
reg8 oot 12-56
mem8 ..., 12-56
regl6 ... 12-57
memi6 ...l 12-57
...................................... 12-176
...................................... 12-176
...................................... 12-172
regi8,reg28 ...l 12-23
reg8,imméd ... 12-24
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Instruction Page Instruction Page
FPO1 fP-0p vovee 12-173 NOT1 reg8,CL .......coviiiiiii 12-85
fp-opmem ... 12-174 mem8,CL ....................l 12-86
FPO2 fP-OP voiii 12-174 regl6,CL ..., 12-86
fp-opmem ... 12-175 mem16,CL ..., 12-87
HALT 12-171 reg8,imm3 ...l 12-87
IN acc,imm8 ..., 12-25 mem8,imm3 ...............coiiennn. 12-88
acc,DW ... ... 12-25 regi6immd ......................... 12-88
INC reg8 ..o 12-47 mem1i16,imm4 ....................... 12-89
[111=T 1 T 12-47 CY 12-89
reg16 ... 12-48 OR (=To 1 £ I 12-75
INM dst-block,DW ....................... 12-28 MEMIET ..o, 12-76
INS regi8reg28 ...........ccoiiiiiiiil 12-21 regmem ..........oovvviiiiiinnnannns 12-76
reg8,imm4 ... 12-22 reg,imm ...l 12-77
LDEA regl6memi6 ....................... 12-11 mem,imm ... 12-77
LDM src-block ... 12-19 ace,imm ..ol 12-78
LDMB 12-19 ouT imm8acc ...l 12-26
LDMW i 12-19 DWacc ........coooviiiiiiiiiiae. .. 12-26
MOV [=To N 1o 12-4 OUTM DWsrc-block ................o... 12-29
MeMIEG ....ueeiiniiiieinans 12-4  POLL 12-171
reg,mem .........cooevieennnnnnnnnn.. 12-5 POP memi6 ..., 12-150
Mem,imm ........ccovveiiiinennnnnn.n. 12-5 regl6 ..o 12-150
reg,imm .......ooovviiiiiiniiniinennn. 12-5 ] (=T o [ 12-151
acc,dmem .........coiiiiiiiiaan. 12-6 PSW 12-151
dmem,acc ..........ooeeiiiiiiiiann, 12-7 R o 12-152
sreg,reg16 .........ooiiiiiiiiiiiiiit, 12-6  PREPARE imm16,imm8 ....................... 12-152
sreg,memi6 ..........oiiiiiiiinn.... 12-8 PSS 12-176
regi6,sreg ........oooiiiiiiiiiiiinnn, 12-8  PUSH imm8 ... 12-149
memi16,Sreg .........ccooviiiiiinn..n. 12-9 immi6 ... 12-146
DSO,reg16,mem32 ................... 12-9 memi6 ...l 12-146
DS1,reg16,mem32 .................. 12-10 reglb ...t 12-147
AHPSW ... 12-10 ] (=T [ 12-147
PSWAH ..., 12-11 PSW . 12-148
MOVBK dist-block,src-block ................ 12-16 R o 12-148
MOVBKB ..o 12-16 REP 12-15
MOVBKW i 12-16 REPC 12-14
MUL (=T 1 T 12-52 REPE 12-15
mem8 ........coiiiiiiiiii 12-52 REPNC .. 12-14
regib ......ooiiiiiiiiiii 12-53 REPNE i, 12-15
memi6 ..........coiiiiiiiiiiii, 12-583  REPNZ 12-15
reg16,reg16,imm8 .................. 12-54  REPZ 12-15
reg16,mem16,imm8 ................. 12-54  RET 12-144
reg16,reg16,imm16 ................. 12-55 pop-value ....................o..... 12-145
reg16,mem16,imm16 ............... 12-55 RETEM .. 12-177
MULU =T 1 T 12-50  RET1 e 12-168
mem8 ..., 12-50 ROL reg,l o 12-118
reglb ... 12-51 mem, T ... 12-119
memi6 .............coiiiiiiiiina, 12-51 reg,CL ... 12-120
NEG =T 12-69 memCL ...l 12-121
MEM ...t 12-69 reg,imm8 ............iiiiiiiiia.. 12-122
NOP 12-175 mem,imm8 ..................ol 12-123
NOT =T T 12-68
MeM ...ttt iiiee e, 12-68
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Instruction
ROLC

ROL4

ROR

RORC

ROR4

SET1

SHL

SHR

SHRA

Page
reg,l 12-130
mem, 1 ... 12-131
reg,CL ... 12-132
memCL ... 12-133
reg,imm8 ..., 12-134
mem,imm8 .................ieeall 12-135
mem8 ...........ooiiiiiiiia 12-45
reg8 12-45
regl ..o 12-124
mem,l ... 12-125
reg,CL ... 12-126
memCL ... 12-127
reg,imm8 ..., 12-128
mem,imm8 ...l 12-129
reg,l ..o 12-136
mem1 ... 12-137
reg,CL ... 12-138
mem,CL ... 12-139
reg,imm8 ...l 12-140
mem,imm8 ............coiiiiin... 12-141
reg8 ..o 12-46
mem8 ... 12-95
reg8,CL ......ooiiiii 12-95
mem8,CL ................iiilll 12-95
reg16,CL ...t 12-96
memi6,CL .......................... 12-96
reg8,imm3 ... 12-97
mem8,imm3 ...l 12-97
reg16,imm4 ........................ 12-98
memi6,imm4 ....................... 12-98
CY 12-99
DIR o 12-99
regl ..o 12-100
mem,1 ... 12-101
regCL ... 12-102
memCL ... 12-103
reg,imm8 ..., 12-104
mem,imm8 .................ioei..l 12-105
reg,l 12-106
mem,1 ... ... 12-107
regCL ... 12-108
mem,CL ..., 12-109
regimm8 ..., 12-110
mem,imm8 ...l 12-111
reg,l ..o 12-112
mem,< 1 ... 12-113
reg,CL ..o 12-114
memCL ...l 12-115
reg,imm8 ... 12-116
mem,imm8 .......................l 12-117

Instruction

SS:
STM
STMB
STMW
SUB

SUBC

SUB4S
TEST

TEST1

TRANS
TRANSB
XCH

XOR

Page
...................................... 12-176
dst-block ... 12-20
........................................ 12-19
........................................ 12-19
[£=To N =Y o R 12-35
MEeMIEG ....vvriiiiieieieaennen. 12-36
reg,mMem .........oiiiiiiiiniennennnen 12-36
reg,imm ......ooovieiiniiiiniinnnn 12-37
MEeM,imm .....oooiieiniienennen. 12-37
F=ToloN 11 1] 1 1 S 12-38
(=T o 1 =T [ 12-38
MEMIEd ....veiiiiiiei e, 12-39
reg,mem ...t 12-39
reg,imm ...t 12-40
mem,imm .........ooiiriiiininan... 12-40
aCC,imMM ... . 12-41
........................................ 12-43
[ £=To N =Y o P 12-70
MEMIIET .ovoeiieieeieie e, 12-70
reg,imm ...l 12-7
MeM,imm ........ooiiiiiiiiniennn... 12-71
acc,imm ... 12-72
reg8,CL ... ... 12-81
mem8,CL ...l 12-82
reg16,CL ...l 12-82
memi16,CL ...l 12-83
reg8,imm3 ..., 12-83
mem8,imm3 ...l 12-84
regl6,imméd ... 12-84
memi6,imm4 ....................... 12-85
src-table ... 12-12
........................................ 12-12
[£=To 1 =To [N 12-12
MEMIET . ooveeieiieeiaeaeenaenns 12-13
AWreg16 ...t 12-13
[£=To (=Y o 12-78
11071 14 1 =T 12-79
reg,mem ........ccooeeiienninnninnen. 12-79
reg,imm .......ooiiiiiiiiiiiiiiiin.. 12-80
MEeM,iMM ... 12-80
acC,imm ... 12-81
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