Microcode Instructions
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AB
AO

A0

A0

A0

:= DPL
= 0; SP -=1

*DPt
*SP
*SP
*SP
*SP
*SP

SP -=1
= B; SP -=1

= Aj

DBR SP -= 1
:= DH; SP -= 1

DPH; SP -= 1
:= DPL; SP -= 1

*SP
*Sp
*Sp
*Sp
*Sp
*Sp
*Sp
*Sp
*Sp
*Sp

= P; SP -=1

P; SP -= 1; PBR.CLR

PBR; SP -
:= PCH; SP -= 1

=1

o —
=

=1

PCL; SP -

:=T; SP -= 1

= X; SP -=1

= Y; SP -=1

= 0
= A

*zDP
*zDP

T

*zDP
*zDP
*zDP

=Y

0
= A - 1; SETF(NZ); IR :

:= A + 1; SETF(NZ); IR :
:= A ADC B; SETF(NZCV); IR
:= A ALR B; SETF(NZC); IR

END
1; END

=1;

*PC; PC +
*pPC; PC +

A
A

A
A
A

*PC; PC += 1; END.D
1; END

*PC; PC +

Py

END

=1;

+
O
o

on
O
o
*

:= A AND B; SETF(NZ); IR :

A

A0

AO

A0

AO

A0

A0
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A0

AO
AC
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BO
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BO
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BO

BO
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CO

BO
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BO

BO
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BO

BO
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1; END
END

1;

*PC; PC +

:= A ASL @; SETF(NzC); IR
:= A EOR B; SETF(NZ); IR :
:= A LSR @; SETF(NZC); IR :

A
A
A

*PC; PC +=

= 1; END
END

*PC; PC +
*PC; PC +

=1;

A OR B; SETF(NZ); IR

:= A ROL ©

A
A

= 1; END

*PC; PC +

:= A ROL ©; SETF(NzC); IR

A ROL ©; IR

A
A

END

=1;

*PC; PC +

o=

END

=1;

= *PC; PC +

A ROR @; SETF(NZC); IR :
:= A SBC B; SETF(NZCV); IR :

A
A

END.D

=1;

*PC; PC +

*PC; PC += 1; END

B; SETF(NZ); IR

A :=
:= CFG

A
A

*PC; PC += 1; END

:= SP; SETF(NZ); IR :

1; END

*PC; PC +
X AND B; SETF(NZ); IR :

END

=1;

*PC; PC +

A

END
END

*PC; PC += 1;

1= X; SETF(NZ); IR :
:=Y; SETF(NZ); IR :
A AND B; SETF(NzV); BIT; IR :

A AND B; SETF(Z); BIT; IR :

A
A

=1;

*PC; PC +

= 1; END
END

*PC; PC +
*PC; PC +

=1;

*PC; PC += 1; END

A AND B; SETF(Z); IR :

*PC; PC += 1; END

o=
.=

A CMP B; SETF(NzC); IR

:= *DP

B
B

=1

*DP; DPL +

!A AND B
:= AOR B

= *DP; T :=

:= *DP; T
:= *DPt

B
B

*DPt; ML

= *pC
1= *Sp
1= *zDP

B
B
B
B

=1

*zDP; DPL +

!A AND B
:= AOR B

:= *zDP; T
:= *zDP; T

B
B
BAR

= A

*PC; PC += 1; END

DH; SETF(NZ); IR

BAR :
CFG

END

=1;

*PC; PC +

:= T; IR :

:= *PC; PC += 1; END

B; SETF(NZ); IR
*SP; SP +
1= BAR; SETF(NZ); IR

DBR :

=1

DH :

= 1; END

*PC; PC +

DH

=1

= *PC; PC +
*zDP

DPH :
DPH

=1

*zDP; DPL +

1

DPH :

DPH :

:= *DP

:= B + 0; USE(IC); B

DPH
DPH
DPH

*PBA
:= *DP

:= B + 0; USE(IC); B :
:= DPH + 0; USE(IC); B

*DPt

DPH + @; USE(IC); B :
:= DPH + ©; USE(IC); B

DPH :
DPH
DPH
DPH

:= *PBA

=1

*PC; PC +
*zDP

:= DPH + @; USE(IC); TBR.db
:= DPH + @; USE(IC); TBR.db

=1

*PC; PC +

PCH + B; USE(IC); B :
*DP; PC +

:= @ ASL B; SETF(NZC)

:= @ LSR B; SETF(NZC)

:= @ ROL B; SETF(NZC)

:= @ ROR B; SETF(NZC)

DPH :
DPL
DPL
DPL
DPL
DPL

=1

B - 1; SETF(NZ)

DPL :

*PC

B :
B
B

DPL :
DPL

=1

:= *PC; PC +

EXIT.BTF

=1;

*PC; PC +
:= B + 1; SETF(NZ)

DPL :
DPL
DPL
DPL
DP

DPL :
DPL

B + SP
=B + X; B
:=B + X; B

:= *PBA
:= *PC

=1

*PC; PC +

*zDP

:= B + X; DPH.db :

:=B + X; B :

B

= B + X;

L

=1

*PC; PC +
*PC;

DPL
DP

PC += 1; INCDPH.C

3

= B + X; DPH.db
=B +Y; B

L :

:= *PBA

DPL
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88
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42
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18
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BO

BO
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BO

BO
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20
23
BO
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*PC

B+ Y; B
:=B +Y; B :
:=B +Y; B

DPL :
DPL
DPL
DPL
DPL

=1

*PC; PC +
*zDP

:= B + Y; DPH.db :

:= B + Y; DPH.db

*DP; INCDPH.C

*PC; PC +

=1

INCDPH.C

=1;

*PC; PC +
*zDP

B + Y; DPH.db :
:= B + Y; DPH.db :

DPL :
DPL
DPL
DPL
DPL
IR
IR
IR
NOP

B + Y; DPH.db := *zDP; INCDPH.C
:= *PC

:= PCL +B + 1; B

T
*DP; PC +

END
END

=1;

=1;

*PC; PC +

END.INT

=1;

*PC; PC +

1= *SP

P
P
P
P

=1

*SP; SP +
:= P AND !B; IR

:= P OR B; IR :

1; END
END

*PC; PC +=
*PC; PC +

=13

=1

:= *PC; PC +
*SP
1= 0

PBR

PBR :
PBR

*DP

PCH
PCH
PCH
PCH

*fDP; SETF(SEI/CLD)

*SP

=1

*SP; SP +

B + ©; USE(IC)
PCH = PCH + signextend(*); USE(IC)

PCH :

:= *DP

PCL

=1

*DP; DPL +

*fCP; DPL +

PCL :

1

1
1= *PC

EXIT.CC

PCL

*SP; SP +=

=B + X; B

PCL :

PCL

= PCL + B;

PCL :

END
END

*PC; PC += 1;

SETF(OPCODE ©); IR :

=1;

*PC; PC +

SETF(OPCODE 1); IR

END

=1;

*PC; PC +

END

=1;

*PC; PC +

SPI (ALU PASS B)

L
-
[aa]
|-
H
X
S8}
on
i

*PC; PC +

50
5B
5B
5B
5B
50
50
50
54
54
54
50
5C
SF

BO

BO

BC
BC
DO

30
30
30
30
3E
30
30
30
32

33
33
34
B3

40

40

43

44
44

B4

1

*zDP; DPL +=
:= @ ASL B; SETF(NZC)
:= @ LSR B; SETF(NZC)
:= @ ROL B; SETF(NZC)
:= @ ROR B; SETF(NZC)

T
=
=
=
=

:= B - 1; SETF(NZ)
:= B + 1; SETF(NZ)

=
=
=
=
T

:= *DP

:= B + Y; DPH.db
:= B + Y; DPH.db :
:= B + Y; DPH.db

*zDP

=1

*zDP; DPL +

:= B; B := *PC; PC += 1; EXIT.BTF

T :

BAR

=1

:= *PC; PC +
*zDP

TBR

TBR :

DBR + ©; USE(IC)
:= TBR + 0; USE(IC)

TBR :
TBR

:= *DP
I=NtDPh

X
X

1

*PC; PC +
1= *zDP

X :
X

*PC; PC += 1; END

A; SETF(NZ); IR :=

X :

END

=1;

*PC; PC +

:= B; SETF(NZ); IR
:= SP; SETF(NZ); IR :

X
X
X
X
X

END
1;

=1;

*PC; PC +

= *PC; PC += END
END

:= X - 1; SETF(NZ); IR
:= X + 1; SETF(NZ); IR :

1;
END

*PC; PC +=

1;

= *PC; PC +=

:=Y; SETF(NZ); IR :
X CMP B; SETF(NzC); IR

END

END
END
END

*PC; PC += 1;
*PC; PC +

=

=1;

:= A; SETF(NZ); IR
:= B; SETF(NZ); IR
:= X; SETF(NZ); IR :

Y
Y
Y
Y
Y

=1;

*PC; PC +

=1;

*PC; PC +

END
END

=1;

:= *PC; PC +

:= Y - 1; SETF(NZ); IR
:= Y + 1; SETF(NZ); IR

Y CMP B; SETF(NzC); IR :

=1;

*PC; PC +

*PC; PC +

P
=

END

=1;

LEGEND

Unused

6502 Microcode (Documented Opcodes only)

6502 Microcode (includes UFOs)

6502 Additional Opcodes/Micro-instructions

65C02 Microcode

65C02 Additional Opcodes/Micro-instructions

K24 - 65816 Microcode (Emulation Mode)

K24 - Additional Opcodes/Micro-instructions

K24 - Requires K24 Hardware

C74 Custom Instruction

E & F ROM values are defaulted for non-K24 micro-instructions and hardcoded for K24 variants

Note:



