Decoding CUDA Binary - Opcodes

Here we list the opcodes for decoded instructions on most of the distinct ISAs we have explored. We omit Compute Capabilities
2.x and 3.0, which have previously had their opcodes detailed in Asfermi [1].

The first column in each table is the opcode’s string and the operand types. We use ‘reg’ for general register operands, ‘p’
for predicate registers, ‘lit’ for literal (hexadecimal or decimal) values, ‘mem’ for memory, ‘const’ for constant memory, ‘tex’
for texture shapes, ‘channel’ for texture channels, ‘bitfield’ for bitfield operands, and ‘misc’ for operands without a clear type.

The second column is the binary, with zeros and ones for opcode bits, and the character ‘x’ in place of bits that are not
controlled by the opcode, with the least significant bit on the left. Bits which affect the types of the operands are treated as
opcode bits.

Opcodes on Compute Capability 3.x

Table 1. Opcode lookup table: opcodeTable3x

Instruction Bits

MOV reg reg lit 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1100100111
MOV reg reg 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX1111xxxxxxxx1100100111

MOV reg const lit 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1100100110
MOV reg const O IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1111xxxxxxxx1100100110

MOV32I reg lit lit 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX000101110
MOV32I reg lit 01xxxxxxxXxXXXX111IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx000101110

LD reg mem O0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxx100100011
LDL reg mem 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0001011110
LDS reg mem 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1001011110
LDC reg const 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0100111110
ST mem reg 00X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxx100100111
STL mem reg 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx0101011110
STS mem reg 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1101011110
FADD reg reg lit 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx1101010011
FADD reg reg const 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1101000110
FADD reg reg reg 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxxxx1101000111
FADD32I reg reg lit 00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX000000010
FMUL reg reg const 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx1011000110
FMUL reg reg lit 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx1011000011
FMUL reg reg reg 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1011000111
FMULS32I reg reg lit 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX000000100
FFMA reg reg const reg | 01XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx00110010
FFMA reg reg reg reg 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0000110011
FFMA reg reg lit reg 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0000111001
FFMA reg reg reg const | 01XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx000110001
FSETP p p reg const p 01X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx110111010
FSETP p p reg reg p 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxxx1110111011
FSETP p p reg lit p 10X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1110101101
DSETP p p reg lit p 10X XXX XXX XXX XX KX XXX XX XXX XXX KX KXXXXXXXXXXKXKXXXXXXXXXXX0000101101
DSETP p p reg const p 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxx000111010
DSETP p p reg reg p 01X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx1000111011
FCMP reg reg reg reg 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxx0010111011
FCMP reg reg const reg | 01xXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXKXXXXXXXXXXXXXXxxxx010111010
MUFU reg reg 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0000100001
DADD reg reg const 0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0111000110
DADD reg reg lit 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0111000011
DADD reg reg reg 0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxX0111000111
DMUL reg reg reg 0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxx0000100111
DMUL reg reg lit 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXxXXxx0000110011
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DMUL reg reg const
DFMA reg reg lit reg
DFMA reg reg reg const
DFMA reg reg const reg
DFMA reg reg reg reg
IADD reg reg const
TIADD reg reg reg
IADD reg reg lit
IADD32] reg reg lit
IMNMX reg reg lit p
IMNMX reg reg reg p
IMNMX reg reg const p
IMUL reg reg const
IMUL reg reg lit

IMUL reg reg reg
IMUL32I reg reg lit
IMAD reg reg lit reg
IMAD reg reg const reg
IMAD reg reg reg reg
IMAD reg reg reg const
ISCADD reg reg lit lit
ISCADD reg reg reg lit
ISCADD reg reg const lit
ISET reg reg const p
ISETP p p reg lit p
ISETP p p reg reg p
ISETP p p reg const p
ICMP reg reg lit reg
ICMP reg reg reg reg
ICMP reg reg const reg
I2F reg const

I2F reg reg

12I reg const

12] reg reg

121 reg lit

F2I reg reg

F2I reg const

F2F reg reg

F2F reg const

LOP reg reg const

LOP reg reg lit

LOP reg reg reg
LOP32I reg reg lit

SHL reg reg const

SHR reg reg lit

SHR reg reg const

BFE reg reg lit

BFE reg reg const

BFI reg reg lit reg

SEL reg reg reg p

SEL reg reg lit p

SEL reg reg const p
SSY const

SSY lit

0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXxxx0000100110
10XXXXX XXX XXX XXX XX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXxXx0111001101
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX111011001
01 XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxX111011010
0 I XXX XXX XX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0111011011
0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0100000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0100000111
10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx0100000011
1 0XXXXX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXxX000000010
1 XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0010000011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0010000111
0IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0010000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1110000110
10XXXXX XXX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXxXxXx1110000011
01 XXX XXX XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXxxXxx1110000111
01 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx001110100
10X XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0010000101
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx10001010
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0010001011
0 I XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxX010001001
1 XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXxX1100000011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxX1100000111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX1100000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX101011010
10X XX XX XXX XXX XX XXX XX XXX XXX XX XXX XXX XXXXXXXXXXXXXXXxXxxXxx1011001101
0 XXX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxxxx1011011011
0l XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX011011010
10X XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX1001011101
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0001011011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxxX001011010
01 XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXxxxx1110100110
01 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxX1110100111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0001100110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0001100111
10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxxXxx0001110011
01 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0110100111
0] XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX0110100110
0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX1010100111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1010100110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0001000110
1 0XXXXX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXxXxxXxx0001000011
01 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxx0001000111
00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXx000000100
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx1001000110
10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx1010000011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx1010000110
10X XX XX XXX XXX XX XXX XX XXX XXX XX XXX XXX XXXXXXXXXXXXXXXxXxxxx0000000011
01 XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX0000000110
10X XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0111101101
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx0010100111
10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXx0010100011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0010100110
00xxXXXX ] XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx100101000
00xXXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXxx0100101000
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BRA const

BRA misc const

BRA lit

BRA misc lit

BRX misc reg lit

BRX reg lit

BRX const

BRX misc const

PCNT const

PCNT lit

CONT misc

CONT

PBK lit

PBK const

BRK misc

BRK

CAL const

CAL lit

RET misc

RET

EXIT misc

EXIT

NOP misc lit

NOP lit

BPT lit

S2R reg sreg
PSETPppppp
PSETregppp

FLO reg reg
FLO reg const

P2R reg misc reg lit
P2R reg misc reg const
R2P misc reg lit

R2P misc reg const
TEX reg reg lit tex lit
TEX reg reg reg lit tex lit
TEXDEPBAR lit

RRO reg reg

RRO reg const

PRMT reg reg lit reg
DMNMX reg reg reg p
DMNMX reg reg const p
FMNMX reg reg lit p
FMNMX reg reg reg p
FMNMX reg reg const p
VOTE p p
VOTE reg p p

POPC reg reg reg
POPC reg reg const
MEMBAR

CSETP p p misc p
ISCADD32I reg reg lit lit
TLD reg reg lit tex lit
TLD reg reg reg lit tex lit

0011110IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXXxx001001000

00XXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx001001000
00111100XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx0001001000

00xXX XXX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXxXxXxxX0001001000
00xxXXXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxXxx0101001000
00111100XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXxx0101001000

0011110IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx101001000

00XXXXX I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx101001000
00XXXXX I XXX XXX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXxXx110101000
00xxXXXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx0110101000
00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx0101011000
0011110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0101011000

00xXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxxX0010101000
00XXXXX I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXx010101000
00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxx0001011000
00111 10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXXxxx0001011000

00xXXXXX ] XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx011001000
00XXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX0011001000
00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0010011000
001111 0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0010011000

00X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXx0000011000
0011110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxx0000011000

0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxX0110100001
01xxxxXxXxXX11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx0110100001

00XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0000000000
0 I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxX1001100001
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0100100001
0 1XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXX1000100001
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxx0110000111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0110000110
10X XX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXxXxxxx1001100011
0] XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx1001100110
10X XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXxx000101100011

0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx100101100110
10xxXXXXXXXXXXXXXXXXXXXX 1111111 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX110
XXXXXXXXXXXXX XXX XX XXX X XXX X XXX XX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXX110
0] XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0011101110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0100100111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0100100110
10XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0001101101
0 I XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0101000111
0 I XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXxxxx0101000110
10X XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx0011000011
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX0011000111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0011000110
011111111 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxX1101100001

01 XXX XXX XX XXX XX XXX XXX XX XXX XX XXX XXXXXXXXXXXXXXXXXXXxxXxx1101100001
01X XXX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxXx1000000111
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1000000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1100111110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxx0010100001
00X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX0Xxxxxx101
01xxXXXXXXXXXXXXXXXXXXX1111111IXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX1110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx1110
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SHF reg reg reg reg
SHF reg reg lit reg
FCHK p reg reg
FCHK p reg const
ISUB reg const reg
ISUB reg reg const
ISUB reg reg reg
ISUB reg lit reg
ISUB reg reg lit
LDG reg mem

0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx1111111011
10X XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXxXxXxX1111101101
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxxx1000100111
0 1XXXXXXX XXX XX XXX X XXX XXX XXX XXX XX XXX XXXXXXXXXXXXxXxXxxxxxx1000100110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxX01x0100000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxXx10x0100000110
0 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx10x0100000111
10X X XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXxXxXxXx01x0100000011
10X X XXX XXX XXX XXX XXX XXX XXX XX XXX XXXXXXXXXXXXXXXXxxxxxx10x0100000011
10XXXXXXXXXXXXXXXXXXXXX111111110xx1111xxx00010001 1xxxXxXXXXXXX110

Opcodes on Compute Capabilities 5.x and 6.x

Table 2. Opcode lookup table: opcodeTable5x6x

Instruction

Bits

MOV reg const

MOV reg const lit
MOV reg reg

MOV reg reg lit
MOV32I reg lit
MOV32I reg lit lit

LD reg mem p

LDL reg mem

LDS reg mem

LDC reg const

ST mem reg p

STL mem reg

STS mem reg

FADD reg reg reg
FADD reg reg const
FADD reg reg lit
FADD32]I reg reg lit
FMUL reg reg reg
FMUL reg reg lit
FMUL reg reg const
FMUL32I reg reg lit
FFMA reg reg reg const
FFMA reg reg lit reg
FFMA reg reg const reg
FFMA reg reg reg reg
FSET reg reg lit p
FSET reg reg reg p
FSETP p p reg lit p
FSETP p p reg reg p
FSETP p p reg const p
DSETP p p reg reg p
DSETP p p reg lit p
DSETP p p reg const p
FCMP reg reg reg reg
FCMP reg reg const reg
FCMP reg reg lit reg
MUFU reg reg

DADD reg reg reg

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1111xxxxxxxx1100100110010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1100100110010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1111xxxxxxxx1100100111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx1100100111010
XXXXXXXXXXXX111IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx000010000000
XXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXKXXXXXXXXXXXXXXxXx000010000000
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 1001 xxxxxXX1
XXXXXXXXXXXXXXXXXXXKXXX XXX XX XXX XXXXXXXXXXXXXXXXxxXxx0001011110111
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXxxXx1001011110111
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXxXxxXxx0100111110111
XXXXXXXXX XXX XX XXX X XXX X XXX XX XXX XX XXX XXX X XXX XX XXX XXXXXXXXXXXXX101
XXX XXXXXX XXX XX XXX XXXXX XXX X XXX XXXXXXXXXXXXXXXXXxxxXxxx0101011110111
XXXXXXXXXXXXXXXXXXXKXXX XXX XX XXX X XXX XXXXXXXXXXXXXxXXxx1101011110111
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXx1101000111010
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxXXx1101000110010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxXXx1101010011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXxx000000010000
XXXXXXXXXXXXXXXXXXXXXXXKXXX XXX XX XXX XXXXXXXXXXXXXXxXXxx1011000111010
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx1011000011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx1011000110010
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxxXxx000001111000
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx0000110001010
XXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXxXxXxx0000101001100
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXxXXxx0000110010010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx0000110011010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx1001100001100
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXxXxxxx1000100011010
XXX XX XXX X XXX XX XXX XXXXX XXX X XXX XX XXX XXXXXXXXXXXXXXXXxx1110101101100
XXXXXXXXXXXXXXXXXXXXXX XXX XX XXX X XXX XXXXXXXXXXXXXXXXxx1110111011010
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXx0110111010010
XX XXX XXX XX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxxXx1000111011010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxxXx0000101101100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXXxXXxx1000111010010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXxx0010111011010
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxXxx1010111010010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx1010101101100
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxxXx0000100001010
XXXXXXXXXXXXX XXX XX XXX X XXX XX XXX XXXXXXXXXXXXXXXXXxXXxx0111000111010
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DADD reg reg lit
DADD reg reg const
DMUL reg reg reg
DMUL reg reg lit
DMUL reg reg const
DFMA reg reg reg reg
DFMA reg reg lit reg
DFMA reg reg const reg
DFMA reg reg reg const
IADD reg reg reg
IADD reg reg const
IADD reg reg lit
IADD32I reg reg lit
IMNMX reg reg const p
IMNMX reg reg reg p
IMNMX reg reg lit p
ISCADD reg reg reg lit
ISCADD reg reg lit lit
ISCADD reg reg const lit
ISET reg reg reg p
ISET reg reg const p
ISET reg reg lit p
ISETP p p reg reg p
ISETP p p reg lit p
ISETP p p reg const p
ICMP reg reg reg reg
ICMP reg reg lit reg
ICMP reg reg const reg
I2F reg reg

I2F reg const

I2I reg lit

12 reg reg

I2] reg const

F2] reg reg

F2F reg reg

F2F reg const

F2F reg lit

LOP reg reg lit

LOP p reg reg reg

LOP reg reg reg

LOP p reg reg const
LOP reg reg const
LOP p reg reg lit
LOP32I reg reg lit

SHL reg reg lit

SHL reg reg reg

SHR reg reg lit

SHR reg reg reg

BFE reg reg lit

BFI reg reg lit reg

SEL reg reg reg p

SEL reg reg lit p

SEL reg reg const p
SSY lit

XXXXXXXXXXXXXXXXXXXXXX XXX XX XXX X XXX XXXXXXXXXXXXXXxXXxx0111000011100
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXx0111000110010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx0000100111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx0000110011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx0000100110010
XXXXXXXXXXXXXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXxXxXxx0111011011010
XXXXXXXXXXXXXXXXXXXKXXXXKXXXXXXXXXXXXXXXXXXXXXXXxXxxXXxx0111001101100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx0111011010010
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxXxXx0111011001010
XXX XX XXX XX XXX XXX XX XXX X XXX XX XXX XXXXXXXXXXXXXXXXXxXXxx0100000111010
XXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx0100000110010
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXxXXxx0100000011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxX000000111000
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx0010000110010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXxXxxxx0010000111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXXXxx0010000011100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXXXXXxx1100000111010
XX XXX XX XXX XXX XX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXx1100000011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx1100000110010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXxXxXxXx0101011011010
XXX XX XXX X XXX XX XXX XXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXxx1101011010010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx0101001101100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXXxx1011011011010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXx1011001101100
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXXXxXxXx1011011010010
XXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXxXxXxXxxx0001011011010
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXXXxXxx1001011101100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXXxx1001011010010
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXxXx1110100111010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxXXx1110100110010
XX XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXxXxxXxx0011110011100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXxxXxXxx0011100111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXxx0011100110010
XX XXX XX XXX XXX XX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXx0110100111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx1010100111010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxXxXx1010100110010
XXXXXXXXXXXXXXXXXXXXXXXKXXXXKXXXXXXXXXXXXXXXXXXXXXXxx1010100011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1110001000011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxX1000111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1110001000111010
XX XXX XX XXX XXX XX XXX XX XXX XX XXX XXX XX XXX XXXXXXXXXXXXXXXxXxx1000110010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx1110001000110010
XXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXX XXX XX XXX XXXXXXXXXXXXxXxXxX1000011100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx000000100000
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx1001000011100
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxXxXx1001000111010
XX XXX XX XXX XXX XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXxxXx1010000011100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XXXXXXXXXXXXXXXXXXXXXxx1010000111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXxx0000000011100
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXXXXXxXXx0111101101100
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx0010100111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXx0010100011100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXxXxXXxx0010100110010
XXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0100101000111
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SSY const

BRA const

BRA misc const

BRA lit

BRA misc lit

BRX const

BRX misc const

BRX reg lit

BRX misc reg lit
PCNT lit

PCNT const

CONT

CONT misc

PBK lit

PBK const

BRK

BRK misc

CAL lit

CAL const

RET

RET misc

EXIT

EXIT misc

NOP lit

NOP misc lit

NOP

NOP misc

BAR lit

BAR lit lit

S2R reg sreg
PSETPppppp
PSETregppp

FLO reg reg

TEX reg reg lit tex lit
TEX reg reg reg lit tex lit
RRO reg reg

PRMT reg reg lit reg
DMNMX reg reg reg p
DMNMX reg reg lit p
FMNMX reg reg reg p
FMNMX reg reg lit p
RED mem reg
VOTE reg p p
VOTE p p

POPC reg reg

CSETP p p misc p
ISCADD32I reg reg lit lit
SHF reg reg lit reg
SHF reg reg reg reg
FCHK p reg reg

JCAL lit

JCAL const

LDG reg mem
ATOM reg mem reg reg

XXXXX I XXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxxXx0100101000111
111101 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0001001000111
XXXXX ] XXXXX XXX XX XXX X XXX XX XXX XXXXXXXXXXXXXXXXxxxXxxxx0001001000111
111100XXXXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXxxxxxxxx0001001000111
XXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX0001001000111
11110 IXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxx0101001000111
XXXXX I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxx0101001000111
111100XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXxxx0101001000111
XXX XXX XXX X XXX XX XXX X XXX X XXX XX XXX XXXXXXXXXXXXxxxxxxx0101001000111
XXXXXOXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXX0110101000111
XXXXX I XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX0110101000111
11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxx0101011000111
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXXxx0101011000111
XXX XXX XXX X XXX XX XXX X XXX X XXX XX XXX XXXXXXXXXXXXxxxXxxxx0010101000111
XXXXX ] XXX XX XXX XX XXX X XXX X XXX XX XXX XXXXXXXXXXXxxxxxxxxx0010101000111
11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx0001011000111
XXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXKXXXXXXXXXXXXXXxxxxxx0001011000111
XXXXXOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx0011001000111
XXXXX ] XXXXX XXX XX XXX X XXX XX XXX XXXXXXXXXXXXXXXXxxxXxxx0011001000111
11110XXXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXxxxxxxxxx0010011000111
XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXKXXXXXXXXXXXXXXXxxxxX0010011000111
11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx0000011000111
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXKXXXXXXXXXXXXXxxxxxx0000011000111
XXXXXXXX11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxxx0110100001010
XXX XX XXX X XXX X XXX X XXX XX XXX X XXX XX XXX XXXXXXXXXXXXxxxxxx0110100001010
xxxxxxxx11110xxxxxxx0000000000000000xxxxXXXXXXXXxXxXxX0110100001010
XXXXXXXXXXXXXXXXXXxx0000000000000000xxxxxxxxxxxxXxXxx0110100001010
XXXXXXXXXXXXXXXXXXxxx00000000000000000001110110000001010100001111
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxx1110110000001010100001111
XXX XX XXX XXX XX XXX XX XXX XXX XX XXX XX XXX XXXXXXXXXXXXxxxxxx1001100001111
XXX XX XXX X XXX X XXX X XXX XX XXX X XXX XX XXX XXXXXXXXXXXxxxxxx0100100001010
XXXXXXXXXXXXXXXXXKXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXxXxXxXxXxXx1000100001010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxxXx0110000111010
XXXXXXXXXXXXXXXXXXXX 1111111 IXXXXXXXXXXXXXXXXXXXXxxx1110000000011
XXXXXXXXXXXXXXXXXXXKXXX XXX XX XXX XXKXXXXXXXXXXXXXXXxXXXx1110000000011
XXX XX XXX X XXX X XXX X XXX XX XXX X XXX XX XXX XXXXXXXXXXXxxxxxx0100100111010
XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXKXXXXXXXXXXXXXXXXxxxxxXx0001101101100
XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxXxXx0101000111010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXxxxxxxXx0101000011100
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXxxx0011000111010
XXX XX XXX X XXX X XXX X XXX XX XXX X XXX XXXKXXXXXXXXXXXXxxxxxx0011000011100
XXX X XXX XX XXX X XXX XX XXX X XXX XXX XX XXX XX XXX XXXXXXXxxxxxx1111111010111
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXxXXx1101100001010
1111111 IXXXXXXXXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXxx1101100001010
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXxx1000000111010
XXX XXXXXXXXXXXXXX XXX XX XXX X XXX XX XXX XXXXXXXXXXXxxxxxx0010100001010
XXX XX XXX XXX XX XXX XX XXX X XXX X XXX XX XXX X XXX X XXX XXXXXXXXXxX0xxxxx101000
XXXXXXXXXXXXXXXXXKXXXXXXX XXX XXX XXXXXXXXXXXXXXXXXxXXXXx1111101101100
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXKXXXXXXXXXXXXXXXXxxxXxXxx1111111011010
XXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXKXXXXXXXXXXXXXXxXXxXxx1000100111010
XXXXXOXXXXXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXXXxxxX010001000111
XXXXX ] XXX XX XXX XX XXX X XXX X XXX XX XXX XXXXXXXXXXXXxxxxxxxx0010001000111
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXKXXXXXXXXXXXXXXXxxxxxx0101101110111
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxx0111101110111
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XMAD reg reg reg reg

XMAD reg reg lit reg

XMAD reg reg reg const
XMAD reg reg const reg

SYNC

SYNC misc

STG mem reg

IADDS3 reg reg reg reg

IADD3 reg reg lit reg

IADD3 reg reg const reg
VABSDIFF reg reg reg reg
VABSDIFF reg reg lit reg
DEPBAR sb lit bitfield

DEPBAR sb lit

DEPBAR bitfield

DEPBAR

LOP3 reg reg reg reg lit

LOP3 p reg reg reg reg lit

LOP3 reg reg const reg lit

LOP3 reg reg lit reg lit

TLDS reg reg reg lit tex channel
TLDS reg reg reg reg lit tex channel
TEXS reg reg reg lit tex channel
TEXS reg reg reg reg lit tex channel

XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxxx0000011011010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXxx0010001101100
XXXXXXXXXXXXXXXXXXXXXX XXX X XXX XX XXX XXXXXXXXXXXXxXxxXxxx0110010001010
XXX XX XXX X XXX X XXX X XXX XX XXX X XXX XXXKXXXXXXXXXXXXXxxxxxx0000001110010
11110XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx1111100001111

XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxXxXx1111100001111
XXXXXXXXXXXXXXXXXKXKXXXX XXX XXX XXX XKXXXXXXXXXXXXXxxxxxx1101101110111
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxXxx0001100111010
XXX XX XXX XXX XX XXX X XXX XX XXX X XXX XX XXX XXXXXXXXXXXxxxxxx0001100011100
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXKXXKXXXXXXXXXXXXXXXxxXxXxXX0001100110010
XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxXx10010000101010
XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx00010000101010
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX | XXXXXXXXXXXXXXXXXXxxx0111100001111
000000XXXXXXXXXXXXXXXXXXXXXXX | XXXXXXXXXXXXXXXxxxxxxx0111100001111

XXX XX XXX X XXX X XXX XX XXX X XXX X XXX XXX XXX XXXXXXXXxxxxxxxx0111100001111
000000XXXXXXXXXXXXXXXXXXXXXXXOXXXXXXXXXXXXXXXXXXXXXx0111100001111

XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1110011111011010
XXXXXXXXXXXXXXXXXX XXX XX XXX X XXX X XXX XX XXX XXXXXXXXXXXXxxx11111011010
XXXXXXXXXXXXXXXXXXXKXXX XXX X XXX XX XXX X XXX XXXXXXXXXXXXXXXXXxxx1000000
XXX XX XXX XXX XX XXX X XXX XX XXX XXX XX XXX XX XXX X XXX XX XXX XXXXXXXxxXxXx111100
XXXXXXXXXXXXXXXXXXXX]1111111IXXXXXXXXXXXXXXXXXXXXXXXXXxxxx1011011
XXXXXXXXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX1011011
XXXXXXXXXXXXXXXXXXXX 1111111 IXXXXXXXXXXXXXXXXXXXXXXXXXxxxxx0011011
XXX XXXXXXXXXXXXXXXXKXXX XXX XX XXX X XXX X XXX XXXXXXXXXXXXXxXxXxXxxx0011011

LEA reg reg reg lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxX1110101111011010
LEA reg reg reg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxxxX00000xxxx1110101111011010

LEA p reg reg reg lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx101111011010
LEA p reg reg reg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX00000xxxxxxxx101111011010
LEA reg reg reg reg lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1111101111011010
LEA reg reg reg reg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1111101111011010
LEA p reg reg reg reg XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx1101111011010
LEA p reg reg reg reg lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxxx1101111011010
LEA reg reg lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxx1110101101101100
LEA reg reg lit lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx1110101101101100
LEA p reg reg lit XXXXXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXx101101101100
LEA p reg reg lit lit XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXx101101101100
DSET reg reg reg p XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxXxxxx1000010011010
DSET reg reg const p XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxxX0000010010010
DSET reg reg lit p XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx0001001001100
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