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TH32 Instruction Set

(\Version 0.09.0, 30 Mar. 1998)

1 Arithmetics

instruction |31]30]29]28]27]26{25[24]23]22]21]20[19)181716]1514]13)1211)10] 9| 8] 7| 6| 5| 4] 3] 2] 1] 0
ADD 1|/1| dest |0]/0|1]/0|0|0|0|0|0|0| operandl operand2
ADDC |1|1| dest |0(0[1{1|/0|/0|0|0({0|0| operandl operand2
SUB 1|/1| dest |0]/0|0]|0|0|0|0|0|0|0| operandl operand2
SUBB 1|/1| dest |0]/0|0[1]{0|0|0|0|0|0| operandl operand2
cMp  |ofofojojojo[o]o]o[o]o[o[o]o]0]0] operand1 operand?2
ANDT 1|/1| dest |0[1|0]|0|0|0|0|0|0|0| operandl operand2
ORfY 1|/1| dest |(0]1(0[1|{0|0|0|0|0|0| operandl operand2
XORY 1|/1| dest |0]1(1]/0|0|0|0|0|0|0| operandl operand2
TESTY |o]o]ojo[o[o[o[1]o]o[o[o]o]0]0]0] operand1 operand?2
MovT 1|/1| dest |0[1(0[1|{0|0|0|0|0|0O| operand [1{0[{0|0|0|0|0|0|0|0O|0O
NOTY 1|1| dest |(0|1|1/0|0|0|0|0|0|O| operand |1|1|1|1|1|1|1|1(1|1]|1
UNIHLY |1]{1]| dest |0|1|1]|1]/0|0|0|0|0|0| operandl operand2
UNIHHY|1|1| dest |0|1|1]{1]/0|1|0|0|0|0| operandl operand?2
MOVHL [0]1] dest [0|1]1]1]0|1]0[o]o]o]o[o]o]o]0 operand
SER1T 1|1| dest |[1]/0(0]|0|0|0|0|0|0|0| operandl operand2
SHR1Y |1][1] dest |1]o]1]o]o]o]o]o]o]o]o]0]o]0]0 operand
SER8Y 1|1| dest |[1]/0(0[1|0|0|0|0|0|0| operandl operand2
SHR8T |1]1]| dest [1]o]o|1]o]o[o[0]0]0] operand |1]0]0]0]0]0]0]0]0]0]0

SER1 d:=[ol:02] —» 1

SER8 d:=[02:01] — 8

UNIHy dy =014, d. =02

MOVHL, MOVLH hazard can be removed using UNIHH, UNILL in some case.
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2 Memory

instruction  |31[30[29|28]27|26[25[2423[22J21]20119)18}1716]15[1413]12]11]10[ 9 [ 8| 7| 6| 5[ 4] 3] 2] 1] 0
STORE |0({0{0|0|0|0|1|1|0|1/0({0|0|0|0|0| opel(data) ope2(addr)
ADDR [o|o]ofo[o]o]1]1]1]0|1]0]0]0]0]0]0]0]0]0]0 operand

MUL20 |0|0|0(0(0(0|1{121/1{0|{0|1|2|0|0| operandl operand?2
MUL21 |0|0|0(0(0(0|1{1|1/1|0|{0|1|0|0|0| operandl operand?2
MUL22 |0|0|0(0(0(0|1{212/21{0{2{2|2|0|0| operandl operand?2
MUL23 |0|0|0(0(0(0|1{2121/12{0{2|{2|0|0|0| operandl operand?2
MUL30 |0|0|0(0(0(0|1]1|1/1|0|{0|0|1|0|0| operandl operand2
MUL31 |0|0|0(0(0(0|1]1|1/1|0|{0|0|0|0|0| operandl operand2
MUL32 |0|0|0(0(0(0|1]11/1|0|{212|{0|1|0|0| operandl operand2
MUL33 |0|0|0(0(0(0{1{1|1/1|0|{1|{0|0|0|0| operandl operand2
LOAD 1/1| dest |1|1|1/0|0(0|0|0|1|1}f0|0|0O|O|0O|O|O|O|O|0O|O|0O|O|O|O]|O
LOADHO|1|1| dest |1|1}1/0|0(0|0|0|1|0|0|0O|0O|O|0O|O|O|O|jO|0O|O|0O|O|O|O]|O
LOADH |1|0| dest |1|1|1|0|0|0|0O|0O|1|0|0O|0O|0O|O|O|O|O|O|O|O|O|O|OfO|0O]|O
LOADLO |1|1| dest |1|1|1|0|0|0O|0O|0O|0O|1|0|0O|0O|0O|O|O|O|O|O|O|O|O|OfO|0O]|O
LOADL |0|1| dest |1|1|1|0|0|0O|0O|0O|0O|1|0|0O|0O|O|O|O|O|O|O|O|O|O|OfO|0O]|O

LOAD LOAD instruction can be combined with MUL* and ADDR by bitwise OR
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3 Branch, Set

instruction [31}3020]28[27]26]25{24]232221}20]19[18[17]16]15[14]131211]10] 9| 8| 7| 6| 5| 4| 3] 2] 1] 0
SETH |1|o| dest [1]1]ololo]ololo]1]0 Imm16
SETHO [1]1] dest [1|1]o|olo]o]o]o]z]0 Imm16
SETL |o|1] dest [1|1]ololo]o]o]ofo]1 Imm16
SETLO |1]1] dest [1|1]ololo]o]o]ofo]1 Imm16
SHL16 |1|1| dest |(1(1]0(0(0|0|1|0|1|0)j0|0O|0|0O|O operand
SHR16 |1|1| dest |(1/1]0(0(0|1|1|0|0|1}j0|0|0|0O|O operand
BA ololo]ololo][1]1]o]o[1]o]0][1]0]0 Imm16
BA  |o|o|o]o]o[o]1]1]o]o]1]0|1|1]0]0]0|0]0]0]0] operand
BN ololofo|o]o]z]1]olo|1]o]0]0]0]0 Imm16
BN olofo]o[o[o]1]1]o]o]1]0]1]0]0]0]0[0]0]0]0] operand
BE ololofofo[1]1]1]olo|1]0]0]0]0]0 Imm16
BE olofo]ojo[1]1]1]0]0|1]0[1]0]0]0]0]0]0]0]0] operand
BNE |olololo|o[1][z|1]olo|1]0]0][1]0]0 Imm16
BNE |o|o|o]o[o[1]1]1]o]o]1]|0|1|1]0]0]0|0]0]0]0] operand
BG olo[1]|olo|1][1]1]o]o[1]o]0[1]0]0 Imm16
BG olo[1]o]o[1]1]1]o]o]1]0]1|1]0]0]0|0]0]0]0] operand
BGE,BC|o|o|1]o]olo[1]1]0lo[1]0lo[1]0]0 Imm16
BGE,BC|0|0[1]0]0[o]1]1]0]0]1]|0|1|1]0]0]0|0]0]0]0] operand
BL,BNC|o|o|1]o]olo[1]1]0lo[1]0|ol0]0]0 Imm16
BLBNC|0|o[1]o]o[o[1]1]0]0]1|0|1]0]0]0]0|0]0]0]0] operand
BLE |olo|1]o|o[1][z|1]olo|1]0]0]0]0]0 Imm16
BLE olo[1]o]o[1]1]1]o]o]1]|0]1]0]0]0]0]0]0]0]0] operand
BSG |ololo[1]1]1]1|1]olo|1]0]0][1]0]0 Imm16
BsG |o|olo|1[1][1]1]1]o]o]1]0|1|1]0]0]0|0]0]0]0] operand
BSGE |ololo[1][1]o]z|1]olo|1]o]0][1]0]0 Imm16
BSGE |o]o]o|1]1]o]1]1]o0]o]1]0]1]1]0]0]0]0]0]0]0] operand
BsL |ololo[1[1]o]z|1]olo|1]0]0]0]0]0 Imm16
BSL olofo[1[1][o]1]1]0]0]1]|0]1]0]0]0]0|0]0]0]0] operand
BSLE [ofolo|1]1|1]1]1]olo]1]0lol0]0]0 Imm16
BsLE |o|ofo|1[1][1]1]1]0]0o]1]|0|1]0]0]0]0|0]0]0]0] operand
BPOS [ofolo|1]olo|1][1]olo]1]0lo[1]0]0 Imm16
BPOs |o|ofo|1]o[o]1]1]o]o]1]|0|1|1]0]0]0|0]0]0]0] operand
BNEG |o]olo|1]olo|1][1]olo[1]0lol0]0]0 Imm16
BNEG |o|o]o|1]o[o]1]1]o0]0]1]0|1]0]0]0]0[0]0]0]0] operand

B* branch instructions have 2 branch delay slots.
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4 Remarks

All Instructions are executed with 1-clock.
All instructions have 1 result latency on result-value and no latency on flags. Specified ex-
plicitly, results of instructions maked by 9 can be used as 2nd-operand of next instruction.
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