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Power_on_reset()

{
EXPEVT = H'00000000;
VBR = H'00000000;
SR.MD =1;
SR.RB =1;
SR.BL=1;
SR.(10-13) = B'1111;
SR.FD=0;
Initialize_CPU();
Initialize_Module(PowerOn);
PC = H'A0000000;
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Manual_reset()

{
EXPEVT = H'00000020;
VBR = H'00000000;
SR.MD =1;
SR.RB =1;
SR.BL=1;
SR.(10-13) = B'1111;
SR.FD = 0;
Initialize_CPU();
Initialize_Module(Manual);

PC = H'A0000000;
}
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Hitachi-UDI_reset()

{
EXPEVT = H'00000000;
VBR = H'00000000;
SR.MD =1;
SR.RB =1;
SR.BL=1;
SR.(10-13) = B'1111;
SR.FD = 0;
Initialize_CPU();
Initialize_Module(PowerOn);
PC = H'A0000000;

goTmBOOOOOOO

ooo ImBob0ooobgoooonDg

obooooobg HAO000 0000

obooooo
obooooboboboobooboos3s200000TEAD DO DODOOO0ODODOO0OO02200
O00OPTEHI 3101000 0000000PTEHIASIDOOOOOOOOASIDODOOOODO
MOO0O0OO0OHI400EXPEVTD O ODOOOOOVBRO SROOOOO0ODOOOPCI HAO00 0000
obooooon
gboooobvBROODOOOHOOOOOOOO DO DODOODOOOSROOMDORBOBLO OO
01iobooooob rDOOODOOOOO0OO0OO0ODOOO0OO0ODOOOO0ODbOOOIBOIcO OB 1111
oboooobon
cPubOgoOoOoobOoOOoOobOoOO0O0obOoOOO0obOobObOOobOobObOOobOobObOOoDmm
oboooobooboobooboboobobobobobobooboboobooon

5-11



500000

®)

5-12

TLB_multi_hit()

{

TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
EXPEVT = H'00000140;

VBR = H'00000000;

SR.MD =1,

SR.RB=1;

SR.BL=1;

SR.(10-13) = B'1111;

SR.FD =0;

Initialize_CPU();
Initialize_Module(Manual);

PC = H'A0000000;
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TLB_multi_hit()

{

TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
EXPEVT = H'00000140;

VBR = H'00000000;

SR.MD =1,

SR.RB=1;

SR.BL =1,

SR.(10-13) = B'1111;

SR.FD =0;

Initialize_CPU();
Initialize_Module(PowerOn);
PC = H'A0000000;
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Data_TLB_miss_exception()

{
TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
SPC = PC;
SSR = SR;
EXPEVT = read_access ? H'00000040 : H'00000060;
SR.MD =1,
SR.RB =1,
SR.BL = 1;
PC = VBR + H'00000400;
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ITLB_miss_exception()

{
TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
SPC = PC;
SSR = SR;
EXPEVT = H'00000040;
SR.MD =1,
SR.RB =1,
SR.BL =1;
PC = VBR + H'00000400;
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Initial_write_exception()
{
TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
SPC = PC;
SSR = SR;
EXPEVT = H'00000080;
SR.MD =1,
SR.RB =1,
SR.BL =1;
PC = VBR + H'00000100;
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Data_TLB_protection_violation_exception()

{

TEA = EXCEPTION_ADDRESS;

PTEH.VPN = PAGE_NUMBER;

SPC = PC;

SSR = SR;

EXPEVT = read_access ? H'000000A0 : H'000000CO0;
SR.MD =1,

SR.RB =1,

SR.BL = 1;

PC = VBR + H'00000100;
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ITLB_protection_violation_exception()

{
TEA = EXCEPTION_ADDRESS;
PTEH.VPN = PAGE_NUMBER;
SPC = PC,
SSR = SR;
EXPEVT = H'000000A0;
SR.MD =1,
SR.RB=1;
SR.BL =1,
PC = VBR + H'00000100;
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Data_address_error()

{
TEA = EXCEPTION_ADDRESS;
PTEN.VPN = PAGE_NUMBER;
SPC = PC;
SSR = SR;
EXPEVT = read_access? H'000000EOQ: H'00000100;
SR.MD =1,
SR.RB =1,
SR.BL =1;
PC = VBR + H'00000100;
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Instruction_address_error()

{
TEA = EXCEPTION_ADDRESS;
PTEN.VPN = PAGE_NUMBER;
SPC = PC;
SSR = SR;
EXPEVT = H'000000EO;
SR.MD =1,
SR.RB =1,
SR.BL =1;
PC = VBR + H'00000100;
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TRAPA_exception()

{
SPC =PC + 2;
SSR = SR;
TRA =imm << 2;
EXPEVT = H'00000160;
SR.MD =1;
SR.RB =1,
SR.BL = 1;
PC = VBR + H'00000100;
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General_illegal_instruction_exception()
{

SPC = PC;

SSR = SR;

EXPEVT = H'00000180;

SR.MD =1,

SR.RB =1,

SR.BL =1;

PC = VBR + H'00000100;
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Slot_illegal_instruction_exception()
{

SPC=PC-2;

SSR = SR;

EXPEVT = H'000001A0;

SR.MD =1,

SR.RB =1,

SR.BL =1;

PC = VBR + H'00000100;
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General_fpu_disable_exception()
{

SPC = PC;

SSR = SR;

EXPEVT = H'00000800;

SR.MD =1;

SR.RB =1,

SR.BL =1;

PC =VBR + H'00000100;

}
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e JOOOOOOO VBR+H0000 0100
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Slot_fpu_disable_exception()
{
SPC =PC - 2;
SSR = SR;
EXPEVT = H'00000820;
SR.MD =1;
SR.RB =1,
SR.BL = 1;
PC = VBR + H'00000100;
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User_break_exception()
{
SPC = (pre_execution break? PC : PC + 2);
SSR = SR;
EXPEVT = H'000001EQ;
SR.MD =1;
SR.RB =1,
SR.BL =1;
PC = (BRCR.UBDE==1 ? DBR : VBR + H'00000100);
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PC=VBR+H'O10@W OO OO OO

FPU_exception()
{
SPC = PC;
SSR = SR;
EXPEVT = H'00000120;
SR.MD =1;
SR.RB =1,
SR.BL = 1;
PC = VBR + H'00000100;
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NMI
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NMI()

{

SPC = PC;

SSR = SR,;

INTEVT = H'000001CO;
SR.MD =1;

SR.RB =1,

SR.BL =1,

PC = VBR + H'00000600;
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IRL()

SPC = PC,

SSR = SR;

INTEVT = H'00000200 ~ H'000003CO0;
SR.MD =1,

SR.RB=1,;

SR.BL =1,

PC = VBR + H'00000600;
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Module_interruption()
{
SPC = PC;
SSR = SR;
INTEVT = H'00000400 ~ H'00000760;
SR.MD =1,
SR.RB =1,
SR.BL =1;
PC = VBR + H'00000600;
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goooooo goooooo
BRA TARGET BRA TARGET
ADD R1, RO ADD R1, RO Jo0ob0OooDb ADDO TARGETO D OO
next_2 target_instr ooooooooo
(4) gooooo

gbooodobooboboobobooboboboobobobobobobobobooboos0onb0o0o
ooooooooooooooOoooOoO0UooooO BHEOBT/SOOOOOOOOOOOOODOOOO
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(5) TOOO

oobooooooosRg Tooboooooooobogoooooooobooooooboobogo
gbooboobobooobooboobooboboobooboobobooboono

ADD #1, RO ;yTbobg ADDOOO0Oonooood
CMP/EQ R1,RO yRO=ROIDOO TOOOOD 100000000
BT TARGET ;,TOOO=1(RO=RO OO0 TARGETOOOOOO

RTEDOOD0ODOODOOOUOO0OODOOO0DLDOsSR00bDOooooooooboooboooboDo
goooboobooMbobooobooobobooboboobooMbobooooboooonb
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STCISTC.LSROUODODOOOOOOOD sROODOOOO0OOODOOD
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MOV.W  @(disp, PC), Rn
MOV.L  @(disp, PC), Rn
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ooo
MOV #imm,Rn imm-0000 -Rn 1110nnnniiiiiiii — —
MOV.W @(disp,PC),Rn (dispx 2+PC+4)-0000 -Rn 1001nnnndddddddd — —
MOV.L @(disp,PC),Rn (dispx 4+PC&H'FFFFFFFC+4) - 1101nnnndddddddd — —
Rn
MOV Rm,Rn Rm - Rn 0110nnnnmmmmO011 — —
MOV.B Rm,@Rn Rm - (Rn) 0010nnNnnmmmmO000 | — —
MOV.W Rm,@Rn Rm - (Rn) 0010nnnnmmmmO001 — —
MOV.L Rm,@Rn Rm - (Rn) 0010nnnnmmmmO010 | — —
MOV.B @Rm,Rn (Rm)-O000 -Rn 0110nnnnmmmmO000 — —
MOV.W @Rm,Rn (Rm)-O0O000 -Rn 0110nnnnmmmmO001 | — —
MOV.L @Rm,Rn (Rm)-Rn 0110nnnnmmmmO010 — —
MOV.B Rm,@-Rn Rn-1-Rn, Rm - (Rn) 0010nnnnmmmmO0100 | — —
MOV.W Rm,@-Rn Rn-2 - Rn, Rm - (Rn) 0010nnnnmmmmO101 — —
MOV.L Rm,@-Rn Rn-4 - Rn, Rm - (Rn) 0010nnnnmmmmO0110 | — —
MOV.B @Rm+,Rn (Rm)-O0000 -Rn, RmM+1-Rm | 0110nnnnmmmmO0100 — —
MOV.W @Rm+,Rn (Rm)-O0000 -Rn, Rm+2-Rm 0110nnnnmmmmO0101 | — —
MOV.L @Rm+,Rn (Rm) - Rn, Rm+4 - Rm 0110nnnnmmmmO110 — —
MOV.B RO,@(disp,Rn) RO - (disp+Rn) 10000000nnnndddd — —
MOV.W RO, @(disp,Rn) RO - (dispx 2+Rn) 10000001nnnndddd — —
MOV.L Rm,@(disp,Rn) |Rm - (dispx 4+Rn) 0001lnnnnmmmmdddd | — —
MOV.B @(disp,Rm),RO  |(disp+Rm)-0 000 - RO 10000100mmmmdddd — —
MOV.W @(disp,Rm),R0  |(dispx 2+Rm)-0 000 - RO 10000101lmmmmdddd | — —
MOV.L @(disp,Rm),Rn  |(dispx 4+Rm)-Rn 0101nnnnmmmmdddd — —
MOV.B Rm,@(R0,Rn) Rm - (RO+Rn) 0000nnNnNmmmmO100 | — —
MOV.W Rm,@(RO,Rn) Rm - (RO+Rn) 0000nnNNmmmmO101 — —
MOV.L Rm,@(R0,Rn) Rm - (RO+Rn) 0000nnNnNnmmmmO110 | — —
MOV.B @(RO,Rm),Rn (RO+RmM)-0000 -Rn 0000nNNNMmMmMm1100 — —
MOV.W @(RO,Rm),Rn (RO+RmM)-0000 -Rn 0000nnNnNnmmmm1101 | — —
MOV.L @(RO,Rm),Rn (RO+Rm) -~ Rn 0000nNnNNnmmmm1110 — —
MOV.B RO,@(disp,GBR) |RO - (disp+GBR) 11000000dddddddd — —
MOV.W RO,@(disp,GBR) |RO - (dispx 2+GBR) 11000001dddddddd — —
MOV.L RO,@(disp,GBR) |RO - (dispx 4+GBR) 11000010dddddddd — —
MOV.B @(disp,GBR),R0 |(disp+GBR)-0 000 -RO 11000100dddddddd — —
MOV.W @(disp,GBR),R0 |(dispx 2+GBR)- 0 000 -R0O 11000101dddddddd — —
MOV.L @(disp,GBR),R0 |(dispx 4+GBR) - R0 11000110dddddddd — —
MOVA @(disp,PC),RO  |dispx 4+PC&H'FFFFFFFC+4 - RO | 11000111dddddddd — —
MOVT Rn T-Rn 0000nNnNn00101001 — —
SWAP.B Rm,Rn Rm-0O00 20000 0110nnNnnmmmmZ21000 — —
0oooooO -Rn

SWAP.W  Rm,Rn Rm-O0000000O0 -Rn 0110nnnnmmmmZ1001 — —
XTRCT Rm,Rn RmRnO0O0O 32000 -Rn 0010nnnnmmmm1101 — —
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v40000000010

oo od ooooo oo T
ooo
ADD Rm,Rn Rn+Rm - Rn 0011nnnnmmmm31100 — —
ADD #imm,Rn Rn+imm - Rn 0111nnnniiiiiiii — —
ADDC Rm,Rn RN+RM+T-Rn, OO0 -T 0011nnnnmmmm1110 — ooo
ADDV Rm,Rn Rn+Rm-Rn, 000000 -T 0011lnnnnmmmm1111 — 0oo
ooo
CMP/EQ #imm,R0 RO=immO 00 1-T 10001000iiiiiii — oo
gooooooo 0-T oo
CMP/EQ Rm,Rn Rn=RmO0O0O0 1-T 0011nnNnnmmmmO000 — oad
gooooooo 0-T oo
CMP/HS Rm,Rn o000 rRMORmOODO 1-T 0011nnNnnmmmmO010 — oo
gooooooo 0-T oo
CMP/GE Rm,Rn o000 rRMORmOODO 1-T 0011nnnnmmmmO011 — oo
gooooooo 0-T oo
CMP/HI Rm,Rn o000 rRn>RmO0OO 1-T 0011nnnnmmmmO0110 — oo
gooooooo 0-T oo
CMP/GT Rm,Rn o000 rRn>RmO0O0O 1-T 0011nnnnmmmmoO0111 — oo
gooooooo 0-T oo
CMP/PZ Rn RnO0OOOO 1-T 0100nnnNn00010001 — oo
gooooooo 0-T oo
CMP/PL Rn Rn>0000 1-T 0100nnnn00010101 — oo
gooooooo 0-T oo
CMP/STR Rm,Rn goopooooooooooo 0010nnnnmmmm31100 | — oo
1-T o0
ooooocog o-T
DIVl Rm,Rn 1000000 (Rn+ Rm) 0011nnnnmmmmO100 — oo
oo
DIVOS Rm,Rn Rn O MSB-Q,Rm[O MSB-M, 0010nnnnmmmmO111 — oad
MAMQ T oo
DIVOU 0-M/QIT 0000000000011001 — 0
DMULS.L Rm,Rn 00000 Rnx Rm-MAC, 0011nnnnmmmm1101 — —
32x 32-64000
DMULU.L Rm,Rn 00000 Rnx Rm-MAC, 0011nnnnmmmmO0101 — —
32x 32-64000
DT Rn Rn-1-Rn,RnO0 0000 1-T 0100nnnNn00010000 — oo
RnOOODOOOO 0-T od
EXTS.B Rm,Rn RmOIDOODOOOOOOO -Rn 0110nnnnmmmm21110 — —
EXTS.W Rm,Rn RmOOOO0O0O0OOOOO -Rn 0110nnnnmmmm1111 — —
EXTU.B Rm,Rn RmODOODOOOOOOO -Rn 0110nnNnnmmmm21100 — —
EXTU.W Rm,Rn RmOOOO0O0O0OOOOO -Rn 0110nnnnmmmm1101 — —
MAC.L @Rm+,@Rn+ (00 OO0 0000NnnNnNnmmmm1111 — —

(Rn)x (Rm)+MAC - MAC
Rn+4 - Rn, Rm+4 - Rm
32x 3206464000
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0740000000020

oo oo goooo og T
ooo
MAC.W @Rm+,@Rn+ (OO O0O0O 0100nnnnmmmm1111 — —
(Rn)x (Rm)+MAC - MAC
Rn+2 -5 Rn, Rm+2 - Rm
16x 16+64-64 000
MUL.L Rm,Rn Rnx Rm - MACL 0000nnnnmmmmO111 — —
32x 3232000
MULS.W Rm,Rn 00000 Rnx Rm-MACL 0010nnnnmmmm1111 — —
16x 1632000
MULU.W Rm,Rn 00000 Rnx Rm-MACL 0010nnnnmmmm1110 — —
16x 1632000
NEG Rm,Rn 0-Rm - Rn 0110nnnnmmmm1011 — —
NEGC Rm,Rn O-Rm-T-Rn, 00O -T 0110nnnnmmmm21010 — 0oo
SuB Rm,Rn Rn-Rm - Rn 0011nnnnmmmm31000 — —
SUBC Rm,Rn Rn-Rm-T-Rn, 00O -T 0011nnnnmmmm1010 — 0oo
SUBvV Rm,Rn Rn-Rm-Rn, OOOOOO -T 0011nnnnmmmm31011 — ooo
gooo
0750000000
oo oo goooo oo T
ooo
AND Rm,Rn Rn&Rm - Rn 0010nnnnmmmm1001 — —
AND #imm,R0 RO & imm - RO 11001001Liiiiiiii — —
AND.B #imm,@(R0O,GBR) |(RO+GBR) & imm - (RO+GBR) 11001101iiiiiiii — —
NOT Rm,Rn ~Rm - Rn 0110nnnnmmmmO0111 — —
OR Rm,Rn RnORmM - Rn 0010nnnnmmmm1011 — —
OR #imm,R0 ROO imm - RO 1100101 Liiiiiiii — —
OR.B #imm,@(R0,GBR) |(RO+GBR) | imm - (RO+GBR) 1100111 Liiiiiiii — —
TAS.B @Rn (RMIO 0OOCO 1-T 0100nnnn00011011 — ooo
ooooodo-T oog
gooood1- (Rn) O MSB
TST Rm,Rn Rn&Rm, OOQOO0OOODOO1-T 0010nnnnmmmm1000 — ooad
gooooooo-t1 oo
TST #imm,R0O RO&imm, OO0 0000 1-T | 11001000iiiiiiii — ooo
gooooooo-t1 oo
TST.B #imm,@(R0O,GBR) |(RO+GBR)&imm, 11001100iiiiiiii — ooo
goooOooO 1-T7 o0
oooooooo-T
XOR Rm,Rn Rn”Rm - Rn 0010nnNnnmmmm21010 — —
XOR #imm,R0O RO”~imm - RO 11001010Qiiiiiiii — —
XOR.B #imm,@(R0,GBR) |(RO+GBR) *imm - (RO+GBR) 110011 10Qiiiiiiii — —
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ROTL Rn T~Rn-MSB 0100nnnn00000100 — MSB
ROTR Rn LSB-Rn-T 0100nnnn00000101 — LSB
ROTCL Rn T<Rn-T 0100nnnn00100100 — MSB
ROTCR Rn T-Rn-T 0100nnnn00100101 — LSB
SHAD Rm, Rn RmOOO OO Rn<<Rm-Rn, 0100nnnnmmmm1100 — —
Rm<0 0O O Rn>>Rm- [MSB - Rn]
SHAL Rn T~Rn-0 0100nnnn00100000 — MSB
SHAR Rn MSB-Rn-T 0100nnnn00100001 — LSB
SHLD Rm, Rn RmOOO OO Rn<<Rm-Rn, 0100nnnnmmmm1101 — —
Rm<0 0O O Rn>>Rm- [0~ Rn]
SHLL Rn T~Rn-0 0100nnnn00000000 — MSB
SHLR Rn 0-Rn-T 0100nnnn00000001 — LSB
SHLL2 Rn Rn<<2 - Rn 0100nnnn00001000 — —
SHLR2 Rn Rn>>2 - Rn 0100nnnn00001001 — —
SHLL8 Rn Rn<<8 - Rn 0100nnnn00011000 — —
SHLR8 Rn Rn>>8 - Rn 0100nnnn00011001 — —
SHLL16 Rn Rn<<16 - Rn 0100nnnn00101000 — —
SHLR16 Rn Rn>>16 - Rn 0100nnnn00101001 — —
Or7y7000gd
oo oo ooooo oogd T
ooo
BF label T=0000 dispx 2+PC+4 - PC, 10001011dddddddd — —
T=1000 nop
BF/S label gooo0,T=0000 dispx 2+PC+4| 10001111dddddddd — —
-PC, T=2000 nop
BT label T=1000 dispx 2+PC+4 - PC, 10001001dddddddd — —
T=000O0 nop
BT/S label o000, T=2000 dispx 10001101dddddddd — —
2+PC+4-PC, T=00 00 nop
BRA label Oo0O0,dispx 2+PC+4 - PC 1010dddddddddddd — —
BRAF Rn 0000, Rn+PC+4-PC 0000nnnNn00100011 — —
BSR label oooo, PC+4-PR, 1011dddddddddddd — —
dispx 2+PC+4 - PC
BSRF Rn oooo, PC+4-PR, 0000nnNn00000011 — —
Rn+PC+4 - PC
JMP @Rn oooo,Rn-PC 0100nnnn00101011 — —
JSR @Rn gooo,PC+4-PR,Rn-PC 0100nnnn00001011 — —
RTS gooo,PR-PC 0000000000001011 — —
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CLRMAC 0- MACH,MACL 0000000000101000 — —
CLRS 0-S 0000000001001000 — —
CLRT 0-T 0000000000001000 — 0
LDC Rm,SR Rm - SR 0100mmmmO00001110 | OO LSB
LDC Rm,GBR Rm - GBR 0100mmmmo00011110 | — —
LDC Rm,VBR Rm - VBR 0100mmmmo00101110 | OO —
LDC Rm,SSR Rm -SSR 0100mmmmO00111110 | OO —
LDC Rm,SPC Rm - SPC 0100mmmmO01001110 | OO —
LDC Rm,DBR Rm - DBR 0100mmmm11111010 | OO —
LDC Rm,Rn_BANK Rm - Rn_BANK(n=00 7) 0100mmmm1lnnn1110| OO —
LDC.L @Rm+,SR (Rm) - SR, Rm+4 - Rm 0100mmmmO00000111 | OO LSB
LDC.L @Rm+,GBR (Rm) - GBR, Rm+4 - Rm 0100mmmmo00010111 | — —
LDC.L @Rm+,VBR (Rm) - VBR, Rm+4 - Rm 0100mmmmO00100111 | OO —
LDC.L @Rm+,SSR (Rm) - SSR,Rm+4 - Rm 0100mmmmo00110111 | OO —
LDC.L @Rm+,SPC (Rm) - SPC,Rm+4 - Rm 0100mmmmO01000111 | OO —
LDC.L @Rm+,DBR (Rm) - DBR,Rm+4 -~ Rm 0100mmmm11110110 | OO —
LDC.L @Rm+,Rn_BANK |(Rm) - Rn_BANK,Rm+4 - Rm 0100mmmm1nnn0111 | OO —
LDS Rm,MACH Rm - MACH 0100mmmmo00001010 | — —
LDS Rm,MACL Rm - MACL 0100mmmmo00011010 | — —
LDS Rm,PR Rm- PR 0100mmmmo00101010 | — —
LDS.L @Rm+,MACH (Rm) - MACH, Rm+4 -~ Rm 0100mmmmO00000110 | — —
LDS.L @Rm+,MACL (Rm) - MACL, Rm+4 - Rm 0100mmmmo00010110 | — —
LDS.L @Rm+,PR (Rm) - PR, Rm+4 - Rm 0100mmmmo00100110 | — —
LDTLB PTEH/PTEL - TLB 0000000000111000 0o —
MOVCA.L RO,@Rn (OO0OoOoOoOoOoOoooooooo 0000nNNN11000011 — —
0 0)RO- (Rn)
NOP ooo 0000000000001001 — —
OCBI @Rn goooooooooooooOoo | 0000nnnNn10010011 — —
oooo
OCBP @Rn goooooooooooooOoO | 0000nnnNn10100011 — —
goooooooooo
OCBWB @Rn goooooooooooooOoO | 0000nnNn10110011 — —
ooooooo
PREF @Rn (RN)-000000000O 0000nNNN10000011 — —
RTE 0000, SSR/ISPC-SR/PC 0000000000101011 oo —
SETS 1-S 0000000001011000 — —
SETT 1-T 0000000000011000 — 1
SLEEP goooooooooooo 0000000000011011 0o —
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STC SR,Rn SR-RnN 0000nnNNN00000010 od —
STC GBR,Rn GBR-Rn 0000nNNN00010010 — —
STC VBR,Rn VBR - Rn 0000nnNnNn00100010 od —
STC SSR, Rn SSR-Rn 0000nnNNN00110010 oo —
STC SPC,Rn SPC-RnN 0000nnNnNn01000010 od —
STC SGR,Rn SGR-Rn 0000nnNN00111010 oo —
STC DBR,RnN DBR-RnN 0000nnNnNn11111010 od —
STC Rm_BANK,Rn Rm_BANK - Rn (m=00 7) 0000nNNN1mmmO010 | OO —
STC.L SR,@-Rn Rn-4 - Rn, SR - (Rn) 0100nnnn00000011 od —
STC.L GBR,@-Rn Rn-4 - Rn, GBR - (Rn) 0100nnnNn00010011 — —
STC.L VBR,@-Rn Rn-4 - Rn, VBR - (Rn) 0100nnnn00100011 od —
STC.L SSR,@-Rn Rn-4 - Rn, SSR - (Rn) 0100nnnNn00110011 oo —
STC.L SPC,@-Rn Rn-4 - Rn, SPC- (Rn) 0100nnnn01000011 od —
STC.L SGR,@-Rn Rn-4 - Rn, SGR - (Rn) 0100nnnNn00110010 oo —
STC.L DBR,@-Rn Rn-4 - Rn, DBR - (Rn) 0100nnnn11110010 od —
STC.L Rm_BANK,@-Rn |Rn-4 - Rn, Rm_BANK - (Rn) 0100nnnn1lmmmO011 | OO —
(m=00 7)

STS MACH,Rn MACH - Rn 0000nnNNN00001010 — —
STS MACL,Rn MACL - Rn 0000nnNnNn00011010 — —
STS PR,Rn PR-RnN 0000nnNN00101010 — —
STS.L MACH,@-Rn Rn-4 - Rn, MACH - (Rn) 0100nnnn00000010 — —
STS.L MACL,@-Rn Rn-4 » Rn, MACL - (Rn) 0100nnnNn00010010 — —
STS.L PR,@-Rn Rn-4 - Rn, PR - (Rn) 0100nnnn00100010 — —
TRAPA #imm PC+2- SPC, SR SSR, #imm <<2 | 1100001 lLiiiiiiii — —

- TRA, H'160 - EXPEVT,
VBR+ H'0100 - PC
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FLDIO FRn H'00000000 - FRn 1111nnnn10001101 — —
FLDI1 FRn H'3F800000 - FRn 1111nnnn10011101 — —
FMOV FRm ,FRn FRm - FRn 1111nnnnmmmm21100 — —
FMOV.S @Rm, FRn (Rm) - FRn 1112nnnnmmmm21000 — —
FMOV.S @(RO,Rm),FRn |(RO+ Rm) - FRn 1111nnnnmmmmO0110 — —
FMOV.S @Rm+,FRn (Rm) - FRn,Rm+4 - Rm 1111nnnnmmmm21001 — —
FMOV.S FRm ,@Rn FRm - (Rn) 1111nnnnmmmm31010 — —
FMOV.S FRm ,@-Rn Rn-4 - Rn, FRm - (Rn) 1111nnnnmmmm21011 — —
FMOV.S FRm,@(RO,Rn) |[FRm - (RO+Rn) 1111nnnnmmmmO0111 — —
FMOV DRm ,DRn DRm - DRn 1111nnnOmMmmO1100 — —
FMOV @Rm, DRn (Rm) - DRn 1111nnnOmMmmm31000 — —
FMOV @(RO,Rm),DRNn|(RO + Rm) - DRn 1112nnnOmMmmmO0110 — —
FMOV @Rm+,DRn (Rm) - DRn,Rm+8 - Rm 1111nnnOmMmmm31001 — —
FMOV DRm ,@Rn DRm - (Rn) 1112nnnnmmmO01010 — —
FMOV DRm ,@-Rn Rn-8 - Rn,DRm - (Rn) 1111nnnnmmm01011 — —
FMOV DRm,@(R0O,Rn)|DRm - (RO+Rn) 1112nnnnmmmO00111 — —
FLDS FRm,FPUL FRm - FPUL 1112mmmm00011101 — —
FSTS FPUL, FRn FPUL - FRn 1111nnnn00001101 — —
FABS FRn FRn & H'7FFF FFFF - FRn 1111nnnn01011101 — —
FADD FRm ,FRn FRn + FRm - FRn 1111nnnnmmmmO000 — —
FCMP/EQ FRm ,FRn FRn=FRmUOGOGO 1 - T 11121nnnnmmmm0100 — o
goooocooo - T oo

FCMP/GT FRm ,FRn FRn>FRmOGOO1 - T 1111nnnnmmmm0101 — oo
goooocooo - T oo

FDIV FRm ,FRn FRn/FRm - FRn 111InnnnmmmmO011 — —
FLOAT FPUL, FRn (float)FPUL - FRn 1111nnnn00101101 — —
FMAC FRO ,FRm ,FRn|FRO * FRm + FRn - FRn 1111nnnnmmmm1110 — —
FMUL FRm ,FRn FRn* FRm - FRn 1111nnnnmmmmO010 — —
FNEG FRn FRn ~ H'80000000 - FRn 1111nnnn01001101 — —
FSQRT FRn Vv FRn - FRn 1111nnnn01101101 — —
FSUB FRm, FRn FRn-FRm - FRn 1111nnnnmmmmO0001 — —
FTRC FRm, FPUL (long)FRm - FPUL 1111mmmm00111101 — —
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FABS DRn DRn&H'7FFF FFFF FFFF FFFF - 1111nnn001011101 — —
DRn
FADD DRm ,DRn DRn + DRm - DRn 1111nnnOmMmmmOO0000 — —
FCMP/EQ DRm,DRn DRn=DRmOO0O01 - T 1112nnnOMmmO0100 — oo
gooooooo - T oo
FCMP/GT DRm,DRn DRn>DRmQOOO01 - T 1111nnnOmmmO0101 — oo
gooooooo - T oo
FDIV DRm,DRn DRn/DRm - DRn 1111nnnOmmmO0011 — —
FCNVDS DRm,FPUL double_to_ floatiDRm] - FPUL 1112mmm010111101 — —
FCNVSD FPUL,DRn float_to_ double[FPUL] - DRn 1111nnn010101101 — —
FLOAT FPUL, DRn (float)FPUL - DRn 1111nnn000101101 — —
FMUL DRm ,DRn DRn* DRm - DRn 1111nnnOmMmmO0010 — —
FNEG DRn DRn ~ H'8000 0000 0000 0000 — 1111nnn001001101 — —_
DRn
FSQRT DRn Y DRn - DRn 1111nnn001101101 — —
FSUB DRm, DRn DRn -DRm - DRn 1111nnnOmMmmO0001 — —
FTRC DRm, FPUL (long)DRm - FPUL 1111mmmO000111101 — —
O 7110000000000
oo oo goooo oo T
ooo
LDS Rm,FPSCR Rm - FPSCR 0100mmmm01101010 — —
LDS Rm,FPUL Rm - FPUL 0100mmmmO01011010 — —
LDS.L @Rm+ ,FPSCR |(Rm) - FPSCR ,Rm+4 - Rm 0100mmmm01100110 — —
LDS.L @Rm+ ,FPUL (Rm) - FPUL,Rm+4 - Rm 0100mmmmO01010110 — —_
STS FPSCR, Rn FPSCR - Rn 0000nnnNn01101010 — —
STS FPUL, Rn FPUL - Rn 0000nnnn01011010 — —
STS.L FPSCR,@-Rn Rn-4 - Rn, FPSCR - (Rn) 0100nnnn01100010 — —
STS.L FPUL,@-Rn Rn-4 - Rn, FPUL - (Rn) 0100nnnn01010010 — —
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FMOV DRm ,XDn DRm - XDn 1111nnn1mmm01100 — —
FMOV XDm ,DRn XDm - DRn 1111nnnOmmm11100 — —
FMOV XDm ,XDn XDm - XDn 1111nnn1mmm311100 — —
FMOV @Rm, XDn (Rm) - XDn 1111nnn1mmmm21000 — —
FMOV @Rm+, XDn (Rm) - XDn,Rm+8 - Rm 1111nnnImmmm1001 — —
FMOV @(RO,Rm),DRn |(RO+Rm) - DRn 1111nnn1mmmmO0110 — —
FMOV XDm ,@Rn XDm - (Rn) 1111nnnnmmm11010 — —
FMOV XDm ,@-Rn Rn-8 - Rn,XDm - (Rn) 1112nnnnmmm11011 — —
FMOV XDm,@(RO,Rn) | XDm - (RO+Rn) 1111nnnnmmm10111 — —
FIPR FVm ,FVn inner_product[FVm, FVn] 1111nnmm11101101 — —
- FR[n+3]
FTRV XMTRX ,FVn transform_vector[XMTRX, FVn] 1111nn0111111101 — —
- FVn
FRCHG 0 FPSCR.FR - FPSCR.FR 1111101111111101 — —
FSCHG 0O FPSCR.SZ - FPSCR.SZ 1111001111111101 — —

7-15



g. nuuouogn

SH70910 2000 0O O O 2-ILP, Instruction-Level-ParallelismO0 O 0 00D O0O00000COO0O0ODO
goboobooboboobobooboobooboboz20b00b000bO0Ob0O0O0ODbObDO0OD
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01010000000 1000000
EXT[SU].[BW], MOV, MOV#, MOVA, MOVT, SWAP.[BW], XTRCT,
ADD*, CMP*, DIV*, DT, NEG*, SUB*,
AND, AND#, NOT, OR, OR#, TST, TST#, XOR, XOR#,
ROT*, SHA*, SHL*, BF*, BT*, BRA,
NOP, CLRS, CLRT, SETS, SETT,
FPULO O LDS, FPUL/FPSCRO O O STS,
FLDIO, FLDI1, FMQV, FLDS, FSTS,
0000000 FABS/FNEG

I | b [ ex | na | s |

02000000000 1000000
MOV.[BWL], FMOV*@, FPULO O LDS.L, LDTLB, PREF,
FPUL/FPSCRO O O STS.L

[T [ o [ ex]| mal s

030GBRODOOONODOOOO 1000000
MOV.[BWL]@(d,GBR)

[ 0 [ o[ sx ][ mal s |

040 JMP, RTS, BRAFO 20 00000
[ 1+ ] o EX NA s
D EX NA s

OsoTsSTBO30O0OO00O0

[ 1 [ b sX MA S
D SX NA s
D SX NA s |

060 AND.B, OR.B, XOR.BO 4O O OO OO

[ 1 [ b SX MA S
D SX NA S
D SX NA S
D | sx MA S
O70TAS.BOS000000
[+ [ b EX | MA S
D EX MA S
D EX NA S
D EX NA S
D | EX MA
O8ORTEODS0OOOODO
I D EX NA S
D EX NA S
D EX NA S
D EX NA S
D || EXx NA
090 SLEEPOD400 00 0O
I D EX NA S
D EX NA S
D EX NA S
D || EX NA S

gs820bioboooboobin
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01000CBIO1000000
[ [ b [ ex ] ma s

g

01100CBP, OCBWBO 1000000

[ T [ o[ ex [ mA s ]
MA
MA
MA
MA
0120 MOVCALO 1000000
[ 1 [ o[ ex ] mA s ]
[ MA
MA
MA
MA
MA
MA
0130 TRAPAD 7000000
[ I | b EX | NA s
D EX | NA s
D EX | NA s
D EX | NA s
D EX | NA s
D EX | NA s |
D | ex | NA [ 5 |

D10CROOD1IOD0O00O0O
DBR/Rp_BANK/SSR/SPC/VBRO O LDC, BSR

[ 1 ] b | Ex NA [ s ]
SX

— Lsx

0i1s50GBROOLDCO3OOOOOO

T [ o[ Eex | N s |
D SX
[ D ] SX
0160 SRO0LDCO 400000 0
T [ o[ Eex [ nNa s |
D sX
D ] sx
D ] sx
0170 DBR/Rp_BANK/SSR/SPC/VBRII [1 LDC.L0 10 01 0 (10
I | o | ex | mA | s |
X
' SX
01180 GBRO 0 LDC.LO 30 00000
[T T o] ex [ wmal s |
D SX
[ D ] SX

gs820bbobooooona2d
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0190SROOLDC.LO4000000
[ ] DI EX | ma [ s |

D SX
D SX
D | sx
0 200 DBR/GBR/Rp_BANK/SR/SSR/SPC/VBRO 0 0 STCO 20 00000
[ 1 [ b SX NA s
D SX NA s
0210SGRODOSTCO3000000
| D SX NA s
D SX NA s
D SX NA s

0 220 DBR/GBR/Rp_BANK/SR/SSR/SPC/VB

ROOOSTC.LO2000000

[ 1 [ o SX NA s
D SX MA s
0230SGRODOSTC.LO30O00DON
| D SX NA s
D SX NA s |
D SX mMa | s
0240 PRO O LDS,JSR,BSRFI 20 0 0 0 0 O
I | o ] ex | Na | s |
D SX
SX
0250PRODLDS.LO2000000
[ ] b | Ex MA | s |
D SX
—Lsx
0260PRODOSTSO2000000
I | D sx | Nna | s
D sx_| NA s
0270PRODOSTS.LO2000000
| D sx | Nna | s
D sx | ma s |
0280MACHLOO:1000000
CLRMAC,MACH/LO ] LDS
[T [ oD [ ex [ nal s |
[ F1
[ F1 [ F2 T Fs |
0290 MACHLO O LDS.LO 1000000
[T [ o [ ex | mal s |
[ F
[ F1 [ F2 [ Fs |

0300 MACH/LO 00 STSO 1000000
I [ o [ ex [ Nna ] s |
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0310MACHLO OOSTS.LO1000000
[ ] o [ ex | mal s |

O0320FPSCRODOLDSO 1000000

[T [ oD [ ex | nal s ]
F1
F1
F1
0330 FPSCROOLDS.LO1000000
[T T oDl ex ] mal s |
F1
F1
F1
0340000000002000000
DMULS.L,DMULU.L,MUL.L,MULS.W,MULU.W
[ 1 [ o EX NA s 0 cPUO
D EX NA s
f1 0 FPUO
f1
f1
il [ F2 [ Fs |
0350 MAC.W,MAC.LO 2000000
[ 1 [ o EX MA | S 0 CPUD
D EX | MmA s
fl 0 FPUO
f1
f1
fl [ F2 [ Fs |

03¢0 000000000001000000
FCMP/EQ,FCMP/GT,
FADD,FLOAT,FMAC,FMUL,FSUB,FTRC,FRCHG,FSCHG

[ [ o T Frm [ r ] Fs]
03700 00FDIV/FSQRTO 10000 00
[ [ o FL | k2 | Fs |
3
F1 F2 [ Fs |
03800000000000101000000
FCNVDS, FCNVSD, FLOAT, FTRC
[ 1 [ o] R F2 Fs |
d F1 F2 | Fs |
03900000000000201000000
FADD,FMUL,FSUB
[ 1 [ b F1 F2 Fs |
d F1 F2 | Fs
d F1 F2 FS
d F1 F2 FS
d F1 F2 FS
F1 F2 FS |

082000 0bOonoOoODad
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U400000FCMPO2000000O
FCMP/EQ,FCMP/GT

[ 1 | b F1 F2 FS
D F1 F2 FS
041000 0FDIV/FSQRTO 1000000
FDIV, FSQRT
[ 1 | b F1 F2 FS
d F1 P2 |
3
F1 F2 FS
F1 F2 FS
F1 F2 FS
D420 FIPRO1000000
[+ ] o[l r | Fr | r Fs |
0430 FTRVO 1000000
[ 1 ] b FO F1 F2 FS
d FO F1 F2 FS
d FO F1 F2 FS
d FO F1 F2 FS
0oO 2000000000000000000
0o0000000000000000
DOOOODOOD
Ca ] gooooooooon
- ooooo0O0OO0000O0on
O0"1"00000000000000000"F1"
goooooooooo
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CLRT CMP/HI Rm,Rn MOV Rm,Rn
CMP/EQ #imm,R0 CMP/HS Rm,Rn NOP

CMP/EQ Rm,Rn CMP/PL Rn SETT

CMP/GE Rm,Rn CMP/PZ RN TST #imm,R0
CMP/GT Rm,Rn CMP/STR Rm,Rn TST Rm,Rn
OJ20EXO0O0O0O

ADD #imm,Rn MOVT Rn SHLL2 Rn
ADD Rm,Rn NEG Rm,Rn SHLLS8 Rn
ADDC Rm,Rn NEGC Rm,Rn SHLR Rn
ADDV Rm,Rn NOT Rm,Rn SHLR16 Rn
AND #imm,R0 OR #imm,R0 SHLR2 Rn
AND Rm,Rn OR Rm,Rn SHLRS8 Rn
DIVOS Rm,Rn ROTCL Rn SUB Rm,Rn
DIVOU ROTCR Rn SuUBC Rm,Rn
DIV1 Rm,Rn ROTL Rn SUBV Rm,Rn
DT Rn ROTR Rn SWAP.B Rm,Rn
EXTS.B Rm,Rn SHAD Rm,Rn SWAP.W Rm,Rn
EXTS.W Rm,Rn SHAL Rn XOR #imm,R0
EXTU.B Rm,Rn SHAR Rn XOR Rm,Rn
EXTU.W Rm,Rn SHLD Rm,Rn XTRCT Rm,Rn
MOV #imm,Rn SHLL Rn

MOVA @(disp,PC),R0 SHLL16 RN

O30BROOOO

BF disp BRA disp BT disp
BF/S disp BSR disp BT/S disp
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FABS DRn FMOV.S @Rm+,FRn MOV.L RO, @(disp,GBR)
FABS FRn FMOV.S FRm,@(RO,Rn) MOV.L Rm,@(disp,Rn)
FLDIO FRn FMOV.S FRm,@-Rn MOV.L Rm,@(R0O,Rn)
FLDI1 FRn FMOV.S FRm,@Rn MOV.L Rm,@-Rn
FLDS FRm,FPUL FNEG DRn MOV.L Rm,@Rn
FMOV @(RO,Rm),DRn  |FNEG FRN MOV.W @(disp,GBR),R0
FMOV @(R0O,Rm),XDn FSTS FPUL,FRn MOV.W @(disp,PC),Rn
FMOV @Rm,DRn LDS Rm,FPUL MOV.W @(disp,Rm),R0O
FMOV @Rm,XDn MOV.B @(disp,GBR),R0  |MOV.W @(RO,Rm),Rn
FMOV @Rm+,DRn MOV.B @(disp,Rm),R0O MOV.W @Rm,Rn
FMOV @Rm+,XDn MOV.B @(RO,Rm),Rn MOV.W @Rm+,Rn
FMOV DRm,@(RO,Rn)  |MOV.B @Rm,Rn MOV.W RO,@(disp,GBR)
FMOV DRm,@-Rn MOV.B @Rm+,Rn MOV.W RO, @(disp,Rn)
FMOV DRm,@Rn MOV.B RO,@(disp,GBR) |MOV.W Rm,@(RO,Rn)
FMOV DRm,DRn MOV.B RO,@(disp,Rm) MOV.W Rm,@-Rn
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god |No. od og og ogo od ogo
oo oooo |ooO oo o000 |oo0oo| oo oooo

gooO| 1 |[EXTS.B Rm,Rn EX 1 1 #1 ] O O

oo 2 |[EXTS.W Rm,Rn EX 1 1 #1 | O O

od 3 |[EXTU.B Rm,Rn EX 1 1 #1 ] O O
4 |[EXTU.W Rm,Rn EX 1 1 #1 O O O
5 [MOV Rm,Rn MT 1 0 #1 ] O O
6 MOV #lmm,Rn EX 1 1 #1 O O O
7 |MOVA @(disp,PC),R0 EX 1 1 #1 O O O
8 MOV.W @(disp,PC),Rn LS 1 2 #2 0 O O
9 |MOV.L @(disp,PC),Rn LS 1 2 #2 O O O
10 (MOV.B @Rm,Rn LS 1 2 #2 O O O
11 [MOV.W @RmM,Rn LS 1 2 #2 ] O O
12 |MOV.L @Rm,Rn LS 1 2 #2 O O O
13 |MOV.B @Rm+,Rn LS 1 1/2 #2 ] O O
14 IMOV.W @Rm+,Rn LS 1 1/2 #2 O O O
15 |[MOV.L @Rm+,Rn LS 1 1/2 #2 ] O O
16 |MOV.B @(disp,Rm),RO LS 1 2 #2 0 O O
17 [MOV.W  |@(disp,Rm),R0 LS 1 2 #2 O O O
18 |[MOV.L @(disp,Rm),Rn LS 1 2 #2 O O O
19 |MOV.B @(RO,Rm),Rn LS 1 2 #2 ] O O
20 [MOV.W @(RO,Rm),Rn LS 1 2 #2 0 O O
21 [MOV.L @(RO,Rm),Rn LS 1 2 #2 ] O O
22 |MOV.B @(disp,GBR),R0 LS 1 2 #3 0 O O
23 IMOV.W @(disp, GBR),R0O LS 1 2 #3 ] O O
24 IMOV.L @(disp, GBR),R0 LS 1 2 #3 0 O O
25 [MOV.B Rm,@Rn LS 1 1 #2 ] O O
26 [IMOV.W Rm,@Rn LS 1 1 #2 O O O
27 |MOV.L Rm,@Rn LS 1 1 #2 ] O O
28 IMOV.B Rm,@-Rn LS 1 1/1 #2 O O O
29 (MOV.W Rm,@-Rn LS 1 1/1 #2 ] O O
30 (MOV.L Rm,@-Rn LS 1 1/1 #2 O O O
31 MOV.B RO,@(disp,Rn) LS 1 1 #2 ] O O
32 [IMOV.W RO, @(disp,Rn) LS 1 1 #2 0 O O
33 [MOV.L Rm,@(disp,Rn) LS 1 1 #2 ] O O
34 IMOV.B Rm,@(RO,Rn) LS 1 1 #2 O O O
35 [IMOV.W Rm,@(RO,Rn) LS 1 1 #2 ] O O
36 [MOV.L Rm,@(RO,Rn) LS 1 1 #2 O O O
37 MOV.B RO, @(disp,GBR) LS 1 1 #3 ] O O
38 [IMOV.W RO,@(disp,GBR) LS 1 1 #3 0 O O
39 [MOV.L RO,@(disp,GBR) LS 1 1 #3 O O O
40 IMOVCA.L |RO,@Rn LS 1 307 #12 MA 4 307
41 \MOVT RN EX 1 1 #1 ] O O
42 |OCBI @Rn LS 1 a2 #10 MA 4 g2
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00 |No. oo oo OO0 | 00O oo ooo
oo 0000 |000| 00 |0000|0000| 00 (0000
OO0 43 [OCBP  |@Rn LS 1 105 #11 MA 4 105
00 |44 [OCBWB |@Rn LS 1 105 #11 MA 4 105
00 |45 |PREF @Rn LS 1 1 #2 O O O
46 [SWAP.B |Rm,Rn EX 1 1 #1 0 0 0
47 |SWAP.W |Rm,Rn EX 1 1 #1 0 O O
48 |XTRCT |Rm,Rn EX 1 1 #1 0 0 0
OO0 |49 |ADD Rm,Rn EX 1 1 #1 O O O
000|550 |ADD #imm,Rn EX 1 1 #1 0 0 0
OO0 |51 |ADDC  |Rm,Rn EX 1 1 #1 O O O
00 |52 |ADDV  |Rm,Rn EX 1 1 #1 0 0 0
53 |CMP/EQ |#imm,R0O MT 1 1 #1 0 O O
54 |CMP/EQ |Rm,Rn MT 1 1 #1 0 0 0
55 |CMP/GE |Rm,Rn MT 1 1 #1 0 O O
56 |CMP/GT |Rm,Rn MT 1 1 #1 0 0 0
57 |CMP/HI  |Rm,Rn MT 1 1 #1 0 O O
58 |CMP/HS |Rm,Rn MT 1 1 #1 0 0 0
59 |CMP/PL |Rn MT 1 1 #1 0 O O
60 |CMP/PZ |Rn MT 1 1 #1 0 0 0
61 |CMP/STR |Rm,Rn MT 1 1 #1 0 O O
62 |DIVOS  |Rm,Rn EX 1 1 #1 0 0 0
63 |DIVOU EX 1 1 #1 0 O O
64 |DIV1 Rm,Rn EX 1 1 #1 0 0 0
65 |DMULS.L |Rm,Rn co 2 4/4 #34 F1 4 2
66 |[DMULU.L |Rm,Rn co 2 4/4 #34 F1 4 2
67 DT Rn EX 1 1 #1 0 O O
68 [MAC.L |@Rm+ @Rn+ co 2 202/414 | #35 F1 4 2
69 [MACW |@Rm+@Rn+ co 2 2021414 | #35 F1 4 2
70 [MULL  |[Rm,Rn co 2 4/4 #34 F1 4 2
71 [MULS.W |Rm,Rn co 2 4/4 #34 F1 4 2
72 IMULUW |Rm,Rn co 2 4/4 #34 F1 4 2
73 INEG Rm,Rn EX 1 1 #1 0 O O
74 INEGC  |Rm,Rn EX 1 1 #1 0 0 0
75 |SUB Rm,Rn EX 1 1 #1 0 O O
76 |SUBC  |Rm,Rn EX 1 1 #1 0 0 0
77 |SUBV  |Rm,Rn EX 1 1 #1 0 O O
OO0 |78 |AND Rm,Rn EX 1 1 #1 0 0 0
OO0 |79 |AND #imm,RO EX 1 1 #1 O O O
80 |/AND.B  |[#imm,@(RO,GBR) | CO 4 4 #6 0 0 0
81 |NOT Rm,Rn EX 1 1 #1 0 O O
82 |OR Rm,Rn EX 1 1 #1 0 0 0
83 |OR #imm,RO EX 1 1 #1 0 O O
84 |OR.B #mm,@(RO,GBR) | CO 4 4 #6 0 0 0
85 |”TAS.B  |@Rn co 5 5 #7 0 O O
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0s30000ognonoasd

god |No. od og og ogo od ogo
oo o000 |ooO oo o000 |oo0oo| oo oooo
od 86 |TST Rm,Rn MT 1 1 #1 ] O O
oo 87 |TST #imm,R0 MT 1 1 #1 | O O
88 |TST.B #imm,@(RO,GBR) Cco 3 3 #5 | O O
89 |[XOR Rm,Rn EX 1 1 #1 O O O
90 [ XOR #imm,R0O EX 1 1 #1 ] O O
91 [XOR.B  |[#imm,@(RO,GBR) co 4 4 #6 O O O
goo|92 ROTL RN EX 1 1 #1 ] O O
oo 93 |[ROTR Rn EX 1 1 #1 | O O
94 |ROTCL Rn EX 1 1 #1 ] O O
95 |[ROTCR |Rn EX 1 1 #1 O O O
96 |SHAD Rm,Rn EX 1 1 #1 ] O O
97 |SHAL Rn EX 1 1 #1 O O O
98 |SHAR RN EX 1 1 #1 ] O O
99 |[SHLD Rm,Rn EX 1 1 #1 O O O
100 [SHLL RN EX 1 1 #1 ] O O
101 |SHLL2 Rn EX 1 1 #1 | O O
102 [SHLL8 RN EX 1 1 #1 ] O O
103|SHLL16 |Rn EX 1 1 #1 | O O
104 |SHLR RN EX 1 1 #1 ] O O
105 |SHLR2 Rn EX 1 1 #1 | O O
106 |SHLRS8 RN EX 1 1 #1 ] O O
107 |SHLR16 |Rn EX 1 1 #1 | O O
OO 108 |BF disp BR 1 2(or1) #1 O O O
00 |109|BF/S disp BR 1 2(orl) #1 O O O
110 |BT disp BR 1 2(or1) #1 O O O
111 |BT/S disp BR 1 2(orl) #1 O O O
112 |BRA disp BR 1 2 #1 ] O O
113 |BRAF Rm Cco 2 3 #4 | O O
114 |BSR disp BR 1 2 #14 SX 3 2
115 |BSRF Rm CcOo 2 3 #24 SX 3 2
116 |JIMP @RnN coO 2 3 #4 ] O O
117 |JSR @Rn CO 2 3 #24 SX 3 2
118 |RTS coO 2 3 #4 ] O O
000 |119|NOP MT 1 0 #1 0 O O
000|120 CLRMAC coO 1 3 #28 F1 3 2
00 |[121|CLRS CO 1 1 #1 0 O O
122 |CLRT MT 1 1 #1 ] O O
123 [SETS CO 1 1 #1 0 O O
124 |SETT MT 1 1 #1 ] O O
125 |TRAPA #imm co 7 7 #13 | O O
126 |RTE Cco 5 5 #8 | O O
127 |SLEEP Cco 4 4 #9 | O O
128 [LDTLB coO 1 1 #2 ] O O
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0o |No. oo oo oo ooo oo ooo

oo oooo ooo oo oooooooo,| 00 (0000

0o0oj|129|LDC Rm,DBR CO 1 3 #14 SX 3 2

000|130(LDC Rm,GBR CcO 3 3 #15 SX 3 2

oo 131|LDC Rm,Rp_BANK CO 1 3 #14 SX 3 2
132 |LDC Rm,SR CcO 4 4 #16 SX 3 2
133 |LDC Rm,SSR CO 1 3 #14 SX 3 2
134 |LDC Rm,SPC CcO 1 3 #14 SX 3 2
135 |[LDC Rm,VBR CO 1 3 #14 SX 3 2
136 |[LDC.L @Rm+,DBR CcO 1 1/3 #17 SX 3 2
137 |[LDC.L @Rm+,GBR CO 3 3/3 #18 SX 3 2
138 |[LDC.L @Rm+,Rp_BANK CO 1 1/3 #17 SX 3 2
139 |[LDC.L @Rm+,SR CO 4 4/4 #19 SX 3 2
140 |[LDC.L @Rm+,SSR CcO 1 1/3 #17 SX 3 2
141 |[LDC.L @Rm+,SPC CO 1 1/3 #17 SX 3 2
142 |LDC.L @Rm+,VBR CcO 1 1/3 #17 SX 3 2
143 |LDS Rm,MACH CO 1 3 #28 F1 3 2
144 |LDS Rm,MACL CO 1 3 #28 F1 3 2
145 |LDS Rm,PR (6{0) 2 3 #24 SX 3 2
146 |LDS.L @Rm+,MACH CO 1 1/3 #29 F1 3 2
147 |LDS.L @Rm+,MACL CO 1 1/3 #29 F1 3 2
148 |LDS.L @Rm+,PR CO 2 2/3 #25 SX 3 2
149 |STC DBR,Rn CcO 2 2 #20 O O O
150 [STC SGR,Rn CcO 3 3 #21 O 0 0
151 |STC GBR,Rn CO 2 2 #20 O O O
152 |[STC Rp_BANK,Rn CcO 2 2 #20 O 0 0
153 |STC SR,Rn CO 2 2 #20 O O O
154 |STC SSR,Rn CcO 2 2 #20 O 0 0
155 |STC SPC,Rn CO 2 2 #20 O O O
156 |[STC VBR,Rn CO 2 2 #20 O 0 0
157 |STC.L DBR,@-Rn CO 2 2/2 #22 O O O
158 |STC.L SGR,@-Rn CcO 3 3/3 #23 O 0 0
159 |STC.L GBR,@-Rn CO 2 2/2 #22 O O O
160 |[STC.L Rp_BANK,@-Rn CcO 2 2/2 #22 O 0 0
161 |STC.L SR,@-Rn CO 2 2/2 #22 O O O
162 |STC.L SSR,@-Rn CcO 2 2/2 #22 O 0 0
163 |STC.L SPC,@-Rn (6{0) 2 2/2 #22 O O O
164 |STC.L VBR,@-Rn CcO 2 2/2 #22 O 0 0
165 |STS MACH,Rn CcO 1 3 #30 O O O
166 |[STS MACL,Rn CcO 1 3 #30 O 0 0
167 |STS PR,Rn CO 2 2 #26 O O O
168 |STS.L MACH,@-Rn CcO 1 1/1 #31 O 0 0
169 |STS.L MACL,@-Rn CcO 1 1/1 #31 O O O
170 |STS.L PR,@-Rn CO 2 2/2 #27 O 0 0
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00 |No. oo oo OO0 | 00O oo ooo
oo 0000 |000| 00 |0000|0000| 00 (0000
000|171 |[FLDIO  |FRn LS 1 0 #1 O O O
00 |[172|FLDI1  |FRn LS 1 0 #1 0 O 0
000|173 |[FMOV  |FRm,FRn LS 1 0 #1 O O O
00 |[174 [FMOV.S |@Rm,FRn LS 1 2 #2 0 O 0
175 |[FMOV.S |@Rm+FRn LS 1 12 #2 0 O O
176 |[FMOV.S |@(RO,Rm),FRn LS 1 2 #2 0 O 0
177 |FMOV.S |FRm,@Rn LS 1 1 #2 0 O O
178|FMOV.S |FRm,@-Rn LS 1 /1 #2 0 O 0
179 [FMOV.S |FRm,@(RO,Rn) LS 1 1 #2 0 O O
180|FLDS FRm,FPUL LS 1 0 #1 0 O 0
181 |FSTS FPUL,FRn LS 1 0 #1 0 O O
182 |FABS FRn LS 1 0 #1 0 O 0
183|FADD  |FRm,FRn FE 1 3/4 #36 0 O O
184|FCMP/EQ |FRm,FRn FE 1 214 #36 0 O 0
185 |[FCMP/GT |FRm,FRn FE 1 214 #36 0 O O
186 |FDIV FRm,FRN FE 1 12/13 #37 F3 2 10
F1 11 1
187|FLOAT  |FPUL,FRn FE 1 3/4 #36 F1 2 2
188|FMAC  |FRO,FRm,FRn FE 1 3/4 #36 0 O O
189|FMUL  |FRm,FRn FE 1 3/4 #36 0 O 0
190|FNEG  |FRn LS 1 0 #1 0 O O
191|FSQRT |FRn FE 1 11/12 #37 F3 2 9
F1 10 1
192 |FSUB FRm,FRN FE 1 3/4 #36 0 O 0
193 |FTRC FRm,FPUL FE 1 3/4 #36 0 O O
194|FMOV  |DRm,DRn LS 1 0 #1 0 O 0
195/FMOV  |@Rm,DRn LS 1 2 #2 0 O O
196|FMOV  |@Rm+,DRn LS 1 1/2 #2 0 O 0
197|FMOV  |@(RO,Rm),DRn LS 1 2 #2 0 O O
198|FMOV  |DRm,@Rn LS 1 1 #2 0 O 0
199 [FMOV  |DRm,@-Rn LS 1 /1 #2 0 O O
200|FMOV  |DRm,@(RO,Rn) LS 1 1 #2 0 O 0
000|201 |FABS DRn LS 1 0 #1 0 O O
00 |[202|FADD  |DRm,DRn FE 1 (7,8)/9 #39 F1 2 6
00 O |203 |[FCMP/EQ |DRm,DRn co 2 3/5 #40 F1 2 2
00 |204|FCMP/GT |DRm,DRn co 2 3/5 #40 F1 2 2
205 [FCNVDS |DRm,FPUL FE 1 4/5 #38 F1 2 2
206 |[FCNVSD |FPUL,DRn FE 1 (3,4)/5 #38 F1 2 2
207 |FDIV DRm,DRnN FE 1 |(24,25)26| #41 F3 2 21
F1 20 3
208 |[FLOAT  |FPUL,DRn FE 1 (3,45 | #38 F1 2 2
209/FMUL  |DRm,DRn FE 1 (7.8)/9 | #39 F1 2 6
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00 |No. oo oo OO0 | 00O oo ooo
oo 0000 |000| 00 |0000|0000| 00 (0000
OO0 |210|FNEG  |DRn LS 1 0 #1 0 O O
00 |[211|FSQRT |DRn FE 1 |(23.24)25 #41 F3 20
ooo F1 19 3
00 |212|FSUB DRm,DRn FE 1 (7,8)/9 #39 F1 2 6
213 |FTRC DRm,FPUL FE 1 4/5 #38 F1 2 2
FPU |214|LDS Rm,FPUL LS 1 1 #1 0 O 0
000 |215[LDS Rm,FPSCR co 1 4 #32 F1 3 3
000|216[LDSL  |@Rm+FPUL co 1 1/2 #2 0 O 0
00 |[217[LDSL |@Rm+FPSCR co 1 1/4 #33 F1 3 3
218|STS FPUL,Rn LS 1 3 #1 0 O 0
219(STS FPSCR,Rn co 1 3 #1 0 O O
220|STS.L  |FPUL,@-Rn co 1 /1 #2 0 O 0
221|STS.L  |FPSCR,@-Rn co 1 /1 #2 0 O O
000|222|FMOV  |DRm,XDn LS 1 0 #1 0 O 0
000 |223|FMOV | XDm,DRn LS 1 0 #1 0 O O
00 |[224|FMOV  |XDm,XDn LS 1 0 #1 0 O 0
00 |[225/FMOV  |@Rm,XDn LS 1 2 #2 0 O O
226 |FMOV  |@Rm+XDn LS 1 1/2 #2 0 O 0
227|FMOV  |@(RO,Rm),XDn LS 1 2 #2 0 O O
228|FMOV  |XDm,@Rn LS 1 1 #2 0 O 0
229|FMOV  |XDm,@-Rn LS 1 /1 #2 0 O O
230|FMOV  |XDm,@(RO,Rn) LS 1 1 #2 0 O 0
231 |FIPR FVm,FVn FE 1 4/5 #42 F1 3 1
232 |[FRCHG FE 1 1/4 #36 0 O 0
233 |FSCHG FE 1 1/4 #36 0 O O
234 |FTRV XMTRX,FVn FE 1 | (65678 | #43 FO 2 4
F1 3 4
000 1. 0O0O0O000000000s8l10000000000
2. 000O0O0'LYL2..'0MACHMACL/FPSCROODOOOOOOOOOOOOOOOOOOOOO
oo
0O0O0MOV.B@Rm+Rn"1/2' ORmOOOO0OO00000 100000 RNO00000000
020000
3. 0O000O0O0O0O0O0O000O0O0O0O0000000000O0O0
4. 0000000000"000010'00000000000000000000OOOOOO 2
00o0D00000000000000000001000
5, 0000000000000000'0LLL20/30L10 FRIn+100L20 FROnOOL3 0 FPSCR
oooooO0oo0oO0o0o0oo
6. FTRVOOOOOO"0LLL2L3,L40/5"0L10 FRONO OL20 FROn+100L3 0 FROn+20 0
L40 FRON+300L50 FPSCROOOOOOOOOOOO
7. MACLOMACWOOOOOOOO"LUL2/34"0L10 RmOL20 RnOL3 0 MACHO O OO L4

OMACLOOOOOOOOOODOO
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ood oo

MSTP4 0 DMACOOOOOO

1 DMACOOOOOOOOOOOODOODOO
MSTP3 0 SCIFO0O00000

1 SClIFO0O00O0O0OO0O0OOO0OboOooOooOon
MSTP2 0 TMUOOOOOO

1 TMUOOOOOOODOOODOOO0OOOOOOOOOOOOooOOx
MSTP1 0 RTCOOOOOO

1 RTCOOODOOODOOODOOOOOOO*
MSTPO 0 sciboooon

1 sCcilboooooooooooooon

obo =1 O0OO0o0ooooobOobOobOOoboocOoocOoOoOobOObOObORTCOOOOOOOOOOOOODOO
gboboooooooooboboboobooooboi12000000bOO0bOOO0OOn
*2 RCR20 STARTOUOOO 100O0O0O0O0O0O0O0O0OO0O0OOOOOOOOOO0OO0OOO0OO0O0O 11
oboobooooooooooooon

96.2 UUUOOOOLOOODDLOOOOOOO

oobooooooobooboooMsTPAMSTPOUD OO OODOOODOOOD RESETODO
gobooboboobobooobobooboboobobooboboobooboooboboo
goooboboooboan



10. 000000

goboooo
000000000000000000000

gobooo gobobobooodd gobooo
00000000000000000000000000000000000000
0000000000000000000000000000000000000000

oo oooo ooooo oo TOOO
oooo
00000D00000000 0000000000 |MSB-~LSBODOO |000000 (0000
gooog immOdisp0000|ODOO0O goooooo oooooo oooTd
00000000000000 oo ooooo
oooo
0000
(1) oo
00000000000
) oo
00000000000000000000000000
©) oooo

cooooooboooobooobooobooobooooobobooooboooOooobooboboobOoOooD
gbooobobooboboooboan

char 8-bit integer

short 16-bit integer

int 32-bit integer

long 64-bit integer

float signle precision floating point number(32 bits)

double double precision floating point number(64 bits)
oooooooooo

unsigned char Read_Byte(unsigned long Addr);
unsigned short Read_Word(unsigned long Addr);
unsigned long Read_Long(unsigned long Addr);

0000 Addr OOOO0OOOOO0O0OOOOOOOOO02n0000000000O04n0000000O0DODOO
goooobooooooooooboooooboobooooon
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unsigned char Write_Byte(unsigned long Addr, unsigned long Data);
unsigned short Write_Word(unsigned long Addr, unsigned long Data);
unsigned long Write_Long(unsigned long Addr, unsigned long Data);

0000 Addr OO0O0O Data OO0O0O00OO0O0O0O0DOCOCOOO0DOCO2n00000000004n000000
oooobooooooooooooooooooobooooo

Delay_Slot(unsigned long Addr);
00000Addr0000O0O0O0O0ooooonoooon

unsigned long R[16];

unsigned long SR,GBR,VBR,;

unsigned long MACH,MACL,PR;

unsigned long PC;
gooooooog

struct SRO {

unsigned long dummy0:22;
unsigned long MO:1;
unsigned long QO:1;
unsigned long 10:4;
unsigned long dummy1:2;
unsigned long SO0:1;
unsigned long TO:1;

h

SR 0OOOOO

#define M ((*(struct SRO *)(&SR)).M0)

#define Q ((*(struct SRO *)(&SR)).Q0)

#define S ((*(struct SRO *)(&SR)).S0)

#define T ((*(struct SRO *)(&SR)).T0)
SR 0OOOOOO

Error( char *er);
goooooo
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ooooooooooooo

#define PZERO
#define NZERO
#define DENORM
#define NORM
#define PINF
#define NINF
#define gNaN
#define sNaN
#define EQ
#define GT
#define LT
#define UO
#define INVALID
#define FADD
#define FSUB

0
1
2

#define CAUSE
#define SET_E
#define SET_V
#define SET_Z
#define SET_O
#define SET_U
#define SET _|

#define ENABLE_VOUI

#define ENABLE_V
#define ENABLE_Z

#define ENABLE_OUI

#define ENABLE_|

0x0003f000
0x00020000
0x00010040
0x00008020
0x00004010
0x00002008
0x00001004
0x00000b80
0x00000800
0x00000400
0x00000380
0x00000080

/* FPSCR(bit17-12) */

I* FPSCR(bit17) */
/* FPSCR(bit16,6) */

/* FPSCR(bit15,5) */

/* FPSCR(bit14,4) */
/* FPSCR(bit13,3) */

/* FPSCR(bit12,2) */
/* FPSCR(bit11,9-7) */

/* FPSCR(bit11) */
/* FPSCR(bit10) */
/* FPSCR(bit9-7) */
I* FPSCR(bit7) */

#define FPSCR_FR
#define FPSCR_PR
#define FPSCR_DN
#define FPSCR_I
#define FPSCR_RM
#define FR_HEX
#define FR

#define DR

#define XF_HEX
#define XF

FPSCR>>21&1
FPSCR>>19&1
FPSCR>>18&1
FPSCR>>12&1
FPSCR&1
frf.I[ FPSCR_FR]
frf.fl FPSCR_FR]
frf.d[ FPSCR_FR]
frf.I[~FPSCR_FR]
frf. f[~FPSCR_FR]
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#define XD frf.d[~FPSCR_FR]

union {
int I[2][16];
float f[2][16];
double d[2][8];

} frf;

int FPSCR,FPUL;

int sign_of(int n)
{
return(FR_HEX[n]>>31);
}
int data_type_of(int n)
int abs;
abs = FR_HEX|[n] & OxTfffffff;
if(FPSCR_PR ==0) { I* ooow
if(abs < 0x00800000){
if((FPSCR_DN == 1) || (abs == 0x00000000)){
if(sign_of(n) == 0)  return(PZERO);
else return(NZERO);
}
else return(DENORM);
}
else if(abs < 0x7f800000) return(NORM);
else if(abs == 0x7f800000) {

if(sign_of(n) == 0) return(PINF);

else return(NINF);
}
else if(abs < 0x7fc00000) return(qNaN);
else return(sNaN);

}
else{ /* goo
if(abs < 0x00100000){
if((FPSCR_DN == 1) || (abs == 0x00000000)){
if(sign_of(n) == 0)  return(PZERO);
else return(NZERO);

else return(DENORM);
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else if(abs < 0x7ff00000) return(NORM);
else if((abs == 0x7ff00000) &&
(FR_HEX[n+1] == 0x00000000)) {
if(sign_of(n) == 0) return(PINF);

else return(NINF);
}
else if(abs < 0x7ff80000) return(gNaN);
else return(sNaN);
}
}
void register_copy(int m,n)
{
FR[n] = FR[m];
if(FPSCR_PR == 1) FR[n+1] = FR[m+1];
}
void normal_faddsub(int m,n,type)
{
union {
float f;
intl;
} dstf,srcf;
union {
double d;
int1[2];
} dstd,srcd;
union { I* “longdouble ” OOO0OOOO0O:¥
int double x; I* 1-bit oo */
int I[4]; [*  15-bit oo */
} dstx; /*  112-bit oo */

if(FPSCR_PR == 0) {
if(type == FADD)  srcf.f = FR[m];
else srcf.f = -FR[m];
dstd.d = FR[n]; /* oooooooooooow
dstd.d += srcf.f;
if((dstd.d == FR[n]) && (srcf.f 1= 0.0)) ||
((dstd.d == srcf.f) && (FR[n] = 0.0))) {
set_I();
if(sign_of(m)" sign_of(n)) {
dstd.I[1] -= 1,
if(dstd.I[1] == Ox(ffffffff) dstd.I[0] -= 1;
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}

}

if(dstd.I[1] & OxAfffffff) set_I();

dstf.f += srcf.f; /* oooooow

if(FPSCR_RM == 1) {
dstd.I[1] &= 0xe0000000; /* ooooo¥
dstf.f = dstd.d;

}

check_single_exception(&FR[n],dstf.f);

}else {

if(type == FADD)  srcd.d = DR[m>>1];

else srcd.d = -DR[m>>1];

dstx.x = DR[n>>1]; /* oooooooooooooow

dstx.x += srcd.d;
if(((dstx.x == DR[n>>1]) && (srcd.d !=0.0)) ||
((dstx.x == srcd.d) && (DR[n>>1] = 0.0)) ) {
set_I();
if(sign_of(m)" sign_of(n)) {
dstx.[3] -= 1;
if(dstx.I[3] == Oxffffffff) dstx.I[2] -= 1;
if(dstx.I[2] == Oxffffffff) dstx.I[1] -= 1;
if(dstx.I[1] == Oxffffffff) dstx.I[0] -= 1;

}
}
if((dstx.I[2] & OxOfffffff) || dstx.I[3]) set_I();
dst.d += srcd.d; /* oooooo¥
if(FPSCR_RM ==1) {
dstx.I[2] &= 0xf0O0O00000; /* goooag
dstx.I[3] = 0x00000000;
dst.d = dstx.x;
}
check_double_exception(&DR[n>>1] ,dst.d);
}
}
void normal_fmul(int m,n)
{
union {
float f;
intl;
} tmpf;

10-6



o.0o0oooon

union {
double d;
int I[2];
} tmpd;
union {
int double x;
int I[4];
} tmpx;
if(FPSCR_PR ==0) {
tmpd.d = FR[n[; /* oooooooo
tmpd.d *= FR[m]; /* goooo
tmpf.f *= FR[m]; /* goooooo ¥
if(tmpf.f 1= tmpd.d) set_I();
if((tmpf.f > tmpd.d) && (SPSCR_RM == 1)) {
tmpf.l -=1; /* goooag¥
}
check_single_exception(&FR[n],tmpf.f);
}else {
tmpx.x = DR[n>>1]; /* oooooooo
tmpx.x *= DR[m>>1]; /* ooooo#
tmpd.d *= DR[m>>1]; /* oooooow
if(tmpd.d != tmpx.x) set_I();
if(tmpd.d > tmpx.x) && (SPSCR_RM == 1)) {
tmpd.I[1] -=1; /* ooooo¥
if(tmpd.I[1] == Oxffffffff) tmpd.I[0] -= 1;
}
check_double_exception(&DR[n>>1], tmpd.d);
}
}
void fipr(int m,n)
{
union {
double d;
int 1[2];
} mit[4];
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float dstf;

if((data_type_of(m) == sNaN) || (data_type_of(n) == sNaN) ||
(data_type_of(m+1) == sNaN) || (data_type_of(n+1) == sNaN) ||
(data_type_of(m+2) == sNaN) || (data_type_of(n+2) == sNaN) ||
(data_type_of(m+3) == sNaN) || (data_type_of(n+3) == sNaN) ||
(check_product_invalid(m,n)) ||
(check_product_invalid(m+1,n+1)) ||
(check_product_invalid(m+2,n+2)) ||
(check_product_invalid(m+3,n+3)) ) invalid(n+3);

else if((data_type_of(m) == gNaN)|| (data_type_of(n) == gNaN)||
(data_type_of(m+1) == gNaN) || (data_type_of(n+1) == gNaN) ||
(data_type_of(m+2) == gNaN) || (data_type_of(n+2) == gNaN) ||
(data_type_of(m+3) == gNaN) || (data_type_of(n+3) == gNaN)) gnan(n+3);

else if(check_ positive_infinity() &&

(check_ negative_infinity()) invalid(n+3);

else if (check_ positive_infinity()) inf(n+3,0);

else if (check_ negative_infinity()) inf(n+3,1);

else {
for(i=0;i<4;i++) {

FFPSCR_DN==1 0O0000O00)%

if (data_type_of(m+i) == PZERO) FR[m+i] = +0.0;
else if(data_type_of(m+i) == NZERO) FR[m+i] =-0.0;
if (data_type_of(n+i) == PZERO) FR[n+i] = +0.0;

else if(data_type_of(n+i) == NZERO) FR[n+i] =-0.0;
mitfi].d = FR[m+i];
mlt[i].d *= FR[n+i];

/A O00000RPROOOOO 18t OO0O0O0O0O0O0OO0OOOOOOOOOOOO

oo goooooooOoOoO0OO0OoOoOoOoOoOooOooooY

mit[i].I[1] &= 0xff000000;

mit[i].I[1] |= 0x00800000;

}

mit[0].d += mit[1].d + mlt[2].d + mlt[3].d;

mit[0].1[1] &= Oxff800000;

dstf = mit[0].d;

set_I();

check_single_exception(&FR[n+3],dstf);

10-8



o.0o0oooon

void check_single_exception(float *dst,result)
{
union {
float f;
intl;
} tmp;
float abs;
if(result <0.0)  tmp.l = 0xff800000; /* -

else tmp.l = 0x7f800000; /* +
if(result == tmp.f) {
set_O();
if(FPSCR_RM ==1) {
tmp.l-=1; /* oooooooog¥
result = tmp.f;
}
}
if(result <0.0)  abs = -result;
else abs = result;
tmp.l = 0x00800000; /* goooooood
if(abs < tmp.f) {
if(FPSCR_DN == 1) && (abs != 0.0)) {
set_I();

if(result < 0.0) result = -0.0; /*

else result = 0.0;
}
if(FPSCR_I == 1) set_U();
}
if(FPSCR & ENABLE_QOUI) fpu_exception_trap();
else *dst = result;
}
void check_double_exception(double *dst,result)
{
union {
double d;
int I[2];
} tmp;
double abs;
if(result <0.0)  tmp.l[0] = Oxfff00000; /* -
else tmp.I[0] = 0x7ff00000; /* +

tmp.I[1] = 0x00000000;

ooox
ooox

ooooooooooow

ooox
ooox
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if(result == tmp.d)
set_O();
if(FPSCR_RM ==1) {
tmp.l[0] -=1;
tmp.I[1] = Oxffffffff;

result = tmp.d; /* gooooogoo

}

if(result <0.0)  abs = -result;

else abs = result;

tmp.I[0] = 0x00100000; /* gooooooow

tmp.I[1] = 0x00000000;
if(abs < tmp.d) {
if(FPSCR_DN == 1) && (abs != 0.0)) {
set_|();
if(result < 0.0) result = -0.0; /*

ooooooooooo

else result = 0.0;
}
if(FPSCR_I == 1) set_U();
}
if(FPSCR & ENABLE_OUI) fpu_exception_trap();
else *dst = result;
}
int check_product_invalid(int m,n)
{
return(check_product_infinity(m,n) &&
((data_type_of(m) == PZERO) || (data_type_of(n) == PZERO) ||
(data_type_of(m) == NZERO) || (data_type_of(n) == NZERO)));
}
int check_ product_infinity(int m,n)
{
return((data_type_of(m) == PINF) || (data_type_of(n) == PINF) ||
(data_type_of(m) == NINF) || (data_type_of(n) == NINF));
}
int check_ positive_infinity(int m,n)
{

return(((check_ product_infinity(m,n) && (~sign_of(m)” sign_of(n))) ||
((check_ product_infinity(m+1,n+1) && (~sign_of(m+1)" sign_of(n+1))) ||
((check_ product_infinity(m+2,n+2) && (~sign_of(m+2)" sign_of(n+2))) ||
((check_ product_infinity(m+3,n+3) && (~sign_of(m+3)" sign_of(n+3))));
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}

int check_ negative_infinity(int m,n)

{

return(((check_ product_infinity(m,n) && (sign_of(m)” sign_of(n))) ||

((check_ product_infinity(m+1,n+1) && (sign_of(m+1)" sign_of(n+1))) ||
((check_ product_infinity(m+2,n+2) && (sign_of(m+2)" sign_of(n+2))) ||
((check_ product_infinity(m+3,n+3) && (sign_of(m+3)" sign_of(n+3))));

}

void clear_cause () {FPSCR &= ~CAUSE;}

void set_E() {FPSCR |= SET_E;}

void set_V() {FPSCR |= SET_V;}

void set_Z() {FPSCR |= SET_Z;}

void set_O() {FPSCR |= SET_O;}

void set_U() {FPSCR |= SET_U;}

void set_I() {FPSCR |= SET_I;}

void invalid(int n)

{
set_V();
if((FPSCR & ENABLE_V) == 0 gnan(n);
else fpu_exception_trap();

}

void dz(int n,sign)

{
set_Z();
if(FPSCR & ENABLE_Z) == 0 inf(n,sign);
else fpu_exception_trap();
}
void zero(int n,sign)
{
if(sign == 0) FR_HEX [n] = 0x00000000;
else FR_HEX [n] = 0x80000000;
if FPSCR_PR==1)  FR_HEX [n+1] = 0x00000000;
}

void inf(int n,sign) {
if (FPSCR_PR==0) {
if(sign == 0) FR_HEX [n] = 0x7f800000;

else FR_HEX [n] = 0xff800000;
}else {

if(sign == 0) FR_HEX [n] = 0x7ff00000;

else FR_HEX [n] = 0xfff00000;
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FR_HEX [n+1] = 0x00000000;

}
void gnan(int n)
{
if (FPSCR_PR==0)  FR[n] = Ox7fbfffff;
else { FR[n] = OX7ffrffff;
FR[n+1] = Oxffffffff;

) ooo

gbooodobooboboobobooboboobobooboboboobbo

O00Ooooooo: eigndD 0000000000000 0000D00O00O00000oDoO0O
goboobobooboboooboboobooboboobobobooboboobooboobobobobo
gooooad

.org gooooooogooo
.data.w gooooooooo
.data.l goooooooooboboo
.sdata gooooood

align 2 20000000

.align 4 40000000

.align 32 0000000
arepeat 16 160000000
arepeat 32 320000000
.aendr gooooooooood
000 sHOOOOOOODOODOOO VerloOOOOODOODODOODOODODOODOOODODOD
oooo
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10.1 ADD ADD binary ooogoo
2000
oo oooo goooo oo TOOO
gooo
ADD Rm,Rn Rn+Rm - Rn 0011nnnnmmmm1100 |1 —
ADD #imm,Rn Rn+imm - Rn 0111nnnniiiiiiii 1 —
Q) oo

000000 RrRnO0OO0OO0ORmODOOOODOO0O RNODOOOOODO
goboobO0o RrRnO 8000000000 O0DODOOODODOODODOO
soooboobOoobobooobOo 3200000000000 00DO0ODOOO0ODODOOODO

2 ogood
ADD(long m, long n) /* ADD Rm,Rn */
{

R[n]+=R[m];

PC+=2;

ADDI(long i, long n) /* ADD #imm,Rn */
{
if ((i&0x80)==0)
R[n]+=(0x000000FF & (long)i);
else R[n]+=(0xFFFFFFOO | (long)i);

PC+=2;

}

3) ggad

ADD RO,R1 ; 000 RO=H7FFFFFFF,R1=H'00000001
; 000 R1=H'80000000

ADD #H'01,R2 ;000 R2=H'00000000
; 000 R2=H'00000001

ADD #H'FE,R3 ;00O R3=H'00000001

; 000 R3=HFFFFFFFF
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10.2 ADDC ADD with Carry ooogoo
ogooooz2000
oo oooo gpoooo oo TOOO
gooo
ADDC Rm,Rn Rn+Rm+T-Rn, 000 - T |0011lnnnnmmmm1110 ooo
(2) oo

gbooodRrRnOO0O0OO0ORmOTOODOOOOODOOOO RAOODOOOOODODOODOODOODO
googoTOOO0OOO0oOoOooD320000000D000DO0DO0O0O0ODO

) oooo

ADDC(long m, long n) /* ADDC Rm,Rn */

{

unsigned long tmp0,tmp1;

tmp1=R[n]+R[m];
tmpO=R[n];
R[n]=tmp1+T;

if (tmpO>tmp1) T=1,;

else T=0;
if (tmp1>R[n]) T=1,;
PC+=2;
}
(©)] ooo
CLRT
ADDC R3,R1

ADDC R2,R0O
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. 000 T=0,R1=H00000001,R3=HFFFFFFFF

;000 T=1,R1=H'00000000

;000 T=0,R0=H'00000001

; 000 T=1,R0=H'00000000,R2=H'00000000
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10.3 ADDV ADD with (Vflag) overflow check oooooo
oooooooo

2000
oo oooo goooo oo TOOO
gooo
ADDV Rm,Rn Rn+Rm - Rn, 0011nnnnmmmm1111 |1 ooo
gooogo -t god
Q) oo

obooo00RrRnOO0O0OO0ORmODOOOODOOO RNMOODOOOODOOODODOOODODOOOD
TOODOODOOOODOO

2 good
ADDV(long m, long n) /* ADDV Rm,Rn */
{

long dest,src,ans;

if (long)R[n]>=0) dest=0;

else dest=1;

if ((long)R[m]>=0) src=0;

else src=1,

srct+=dest;

R[n]+=R[m];

if ((long)R[n]>=0) ans=0;

else ans=1;

ans+=dest;

if (src==0 || src==2) {

if (ans==1) T=1,
else T=0;

}

else T=0;

PC+=2;
}
(©)] ogad
ADDV RO,R1 ; 0 00O RO=H00000001,R1=H'7FFFFFFE, T=0

; 000 R1=H7FFFFFFF, T=0
ADDV RO,R1 ; 0 00O RO=H00000002,R1=H'7FFFFFFE, T=0
; 00O R1=H'80000000, T=1
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104 AND AND logical ooogoo
ooooa
oo oooo goooo oo TOOO
gooo
AND Rm,Rn Rm&Rm - Rn 0010nnnnmmmm1001 |1 —
AND  #imm,R0O RO & imm - RO 110021001iiiiiiii 1 —
AND.B #imm,@(R0,GBR) (RO+GBR) & imm - |110021101iiiiiiii 4 —
(RO+GBR)
Q) oo

00000 RrRnO0OO0OO0ORmODOODOODOOO0ODOO RNOODODOOO

gboobo0oRroOo0obOOOOO0O8SOOO0OO0ODOOOODOOOOODOOOODOOOOODODn
goboobeeBrROODOODDOOOOODOOOO8OO00ODOOOOO0O8OOODLOOOODODOO0OD
gooooobooooo

) oo
AND #mm,ROO 000000 OROO0D 2400000000000000
©) oooo

AND(long m, long n) /* AND Rm,Rn */
{

R[n]&=R[m];

PC+=2;

ANDI(long i) /* AND #imm,R0 */
{
R[0]&=(0x000000FF & (long)i);
PC+=2;

ANDM(long i) /* AND.B #imm,@(RO,GBR) */
{

long temp;

temp=(long)Read_Byte(GBR+R[0]);
temp&=(0x000000FF & (long)i);
Write_Byte(GBR+R[0],temp);
PC+=2;
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) 0ooo
AND RO,R1

AND #H'OF,RO

AND.B #H'80,@(R0,GBR)

0 0 O RO=H'AAAAAAAA R1=H'55555555
0 0 0 R1=H'00000000

0 0 O RO=H'FFFFFFFF

0 0 O RO=H'0000000F

000 @(RO,GBR)=HA5

000 @(RO,GBR)=H'80
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10.5 BF Branch if False o000
oooo
oag oOooo oOoooa ooooaoao TOOO
BF label T=0000 10001011dddddddd

PC+4+dispx2 - PC,

T=1000 nop

1) 00

TOODOOOOOOoOOoOooOoobOoooooOT=10000000000000 T=0000000
goboobooboooboboPecH4u00D0O0OO00ODOx20000PCOOOOO BFOOODOO
goboobsgoooooobobooboboobob 20b0000b0O0ODbODOODO-256

goboobD+254000000000000

@) oo

00000000000 BRAOJMPOOOOOOODOOOOODOOOOOOODOOOOO
(3) oooo
BF(intd) /* BF disp */

{
int disp;

if ((d&0x80)==0)

disp=(0x000000FF & d);
else disp=(0xFFFFFFOO | d);

if (T==0)

PC=PC+4+(disp<<1);

else PC+=2;
}

) ooo

CLRT
BT TRGET_T
BF TRGET_F
NOP
NOP
TRGET_F:
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10.6 BF/S Branch if False with delay Slot ooon
oooooooon oooooo
oo gooo ooooo gooogo TOODO
BF/S label T=0000 10001111dddddddd 1 —
PC+4+dispx2 - PC,
T=1000 nop

1) 00

TOODOOOOOOooOOOobOOooOooOooboobOoT=1o0b0o0obooooboobobooDbo
T=000000000000000D00000DOO

OO00O00oO0ooPCH4HO000D00DO0OOx20000PCOOODOOBRSOOOOOOO
gobosgobobooobobooobobooobob 20b0000000000DO0000D-2560
goo0o+254000000000000

@) oo

gbooooobooboboobobooboboooboobooobobobooboboboobooo
gooooo

obooooboooobooboobooooboboobo

oboooobooboboooboboobobobobobobooobobooboooo

gbooooobooboboobobooboboooboobooobobobooboboboobooo
gooo

obo0oo0o0obo0ob00 BFOBRAOJIJMPOOODOODOOODODOOODDODOOODODODODO

?3) good
BFS(intd) /* BFS disp */
{

int disp;

unsigned int temp;

temp=PC;

if ((d&0x80)==0)
disp=(0x000000FF & d);

else disp=(0xFFFFFFOO | d);

if (T==0)
PC=PC+4+(disp<<1);

else PC+=4;

Delay_Slot(temp+2);
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) ooo
CLRT . 00 T=0
BT/S TRGET_T ;T=0 gooooooooo
NOP ;
BF/S TRGET_F ;T=0 000 TRGETU OO OGOOO
ADD RO,R1 . 000000000000
NOP
TRGET_F: S <BF/ISOO00DO
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10.7 BRA BRANch ooond
ooooo oooooo
oo oooo 0oooo ooDOooO0OO0 | TOOO
BRA label PC+4+dispx2 - PC 1010dddddddddddd 1 —
1) 00

0000000000 DO0O000DO0o0oO0oooPCcHO00C0CODODOODOxO0000PCODO
gbo0BRAODDODODOOOOODO1200000000000000DO000O00 20000000
goboobgobooob-4o09eb0b0Oo+4040 000000000000 DODOOODODOODO

JMPOOODDOOOOOODDDOOO0ONOOD
@) oo

gboooooboooboboobobooboboooboobooobooboboobooboboobooo
gboooooboooboboobobooboboooboobooobooboboobooboboobooo

goooboboboooobobboooooo
(©)] ogood
BRA(intd) /* BRA disp */
{
int disp;

unsigned int temp;

temp=PC;
if ((d&0x800)==0)
disp=(0X00000FFF & d);
else disp=(0xFFFFFO0OQO | d);
PC=PC+4+(disp<<1);
Delay_Slot(temp+2);
}

) 0ooo
BRA TRGET TRGET OO0OO0O0OO0OOO
ADD RO,R1 . 000000 ADDOODOODOO
NOP

TRGET: i cBRADDODOD
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10.8 BRAF BRANch Far ooond
ooooo oooooo
oo oooo 0oooo oDOoO0OO0 | TOOO
BRAF Rn PC+4+Rn- PC 0000nnnn00100011 2 —
1) 00

00000000000 00000000000PC++RM 00000000000 PCO 40
000000 RNOOOO 3200000000000000
@) oo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000

€) oooog
BRAF(int n) /* BRAF Rn */
{

unsigned int temp;

temp=PC,;

PC=PC+4+R[n];

Delay_Slot(temp+2);
}

(4) ooQ
MOV.L #TRGET-BRAF_PC),R0 . 0000000000000 000000
BRAF RO TRGET 0000000
ADD RO,R1 ., 000000 ADDODOOOOOO
BRAF_PC: ;
NOP
TRGET: . «BRAFOODOOO
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10.9 BSR Branch to SubRoutine o000
ooo0ooooo
ooo0ooooo oooooon
oag oooo oOoooa oo0oo0oooo|TOoOoo
BSR label PC+4 - PR, 1011dddddddddddd 1 —
PC+4+dispx2 - PC
1) oo

goboorPCHI 00000000 Ox2000000PROOCODOOOPC+4IDOODOODO
PCODOOD BSROODODOOOOUOOOD120000000DO00O0O0O0OOOOOD 20000
oboogbooobooobooob4oee0bdbDOo+40400000000O0ODODODODOODOOOO
googoJsrROooooooooooboooboooo

) oo

gbooobodobooobobooboboobobooobobooboboobobboobooo
gbooobodobooobobooboboobobooobobooboboobobboobooo
goooboboooboobooboooan

3) good
BSR(intd) /* BSR disp */
{

int disp;

unsigned int temp;

temp=PC,;

if ((d&0x800)==0)
disp=(0x00000FFF & d);

else disp=(0xFFFFF00O | d);

PR=PC+4,

PC=PC+4+(disp<<1);

Delay_Slot(temp+2);
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) ooo
BSR TRGET
MOV R3,R4
ADD RO,R1

0oooo
0oooo

TRGET:

MOV R2,R3
RTS
MOV #1,R0

10-24

,TRGET 0000000
gooooovMoMOOO0OO0OOO
0ooooooooCoooooC 00000 EROOO)OO0O

;< 0ooooooco 0o O

OO0 ADDODOOODOODOO
goooooMoMOOOOOO



o.0o0oooon

10.10 BSRF Branch to SubRoutine Far o000
ooo0ooooo
ooo0ooooo oooooon
oag oOooo ooooo oooooa TOOO
BSRF Rn PC+4 - PR, 0000nNNN00000011 2 —
PC+4+Rn- PC
1) oo

oobooPCH+RIJODOOO0OPROUODDOODOPC+4I000OODODOOPCOOODOO BSRFO
gobogooobooboob PC4+400000D00RNOOOD 32000000000000D0O0
goo

) oo
00000000000 00000000000000000000000000000000

gbooobodoboobobooboboobobooboboooboboobobboobooo
goooboboooboobooboooan

(3) oooo
BSRF(intn) /* BSRF Rn*/
{

unsigned int temp;

temp=PC;

PR=PC+4;

PC=PC+4+R[n];

Delay_Slot(tmp+2);
}

(4) ooQ
MOV.L #TRGET-BSRF_PC),R0  ;  D000000000000C0 00000
BRSF RO JRGET 0000000
MOV R3,R4 . 000000 MOMIOOOOOOD
BSRF_PC: :
ADD RO,R1
00000
TRGET: ;00000000000 O
MOV R2,R3 :
RTS . OO0 ADDDOOODOOO
MOV #1,R0 . 0O0OD0O0O0MOMIOOOODOO
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10.11 BT Branch if True o000
0000
oag oOooo ooooa ooooaoo TOODO
BT label T=1000 10001001dddddddd 1
PC+4+dispx2 - PC,
T=0000 nop
(1) oog

TOODOODOOOOoOOoOoOoobOoooooOT=1000000000000 T=00O000O0DOO

gooo

oOoDOo0ooOOooopPCcH4H00000D0DOODx20000PCOOCOODOBTOODOODOODO
gosbooboooboobooobooboooboobOo 200000000000 00bO0DbO0O25600

000+2540 00000000000
@) oo

gboooobo0obo BRADMPOODODOOODOOOODOOOODOOOODO

3 ogood
BT(intd) /*BT disp */
{

int disp;

if ((d&0x80)==0)
disp=(0x000000FF & d);
else disp=(0xFFFFFFOO | d);
if (T==1)
PC=PC+4+(disp<<1);
else PC+=2;
}
(4) ggad
SETT ;00 T=1
BF TRGET_F T=1 goooooboooo
BT TRGET_T T=1 000 TRGET_TOWOOOOOO
NOP
NOP ;
TRGET_T: ,~BTOOODOOO
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o.0o0oooon

10.12  BTI/S Branch if True with delay Slot ooon
oooooooon oooooo
oo opooo ooooo gooogo TOODO
BT/S label T=1000 10001101dddddddd 1 —
PC+4+dispx2 - PC,
T=0000 nop
) 0o

TOODODODOOOOoOOOobOOooOoobobOooT=1000000b00b00T=00000000
gooo

pPCOOOOCOBT/SOOOOODOODOO8SOOODOOODOOOODODOODODOODO 2000
goboobooobOoboooboo2se0bboo2400000000000000DODOOODO
obo0OBRAOJMPOODODOODOODOOODODOODODOOODODOO

@) oo

gbooooobooboboobobooboboooboobooobobobooboboboobooo
gooooo

oboooobooooboobooboobooboboobo

obooooboobobooobobooboboboboboooboboobooo

3 good
BTS(intd) /*BTS disp */
{

int disp;

unsigned temp;

temp=PC;

if ((d&0x80)==0)
disp=(0x000000FF & d);

else disp=(0xFFFFFFOO | d);

if (T==1)
PC=PC+4+(disp<<1);

else PC+=4;

Delay_Slot(temp+2);
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(4) ooQ
SETT
BF/S TRGET_F
NOP
BT/S TRGET_T
ADD RO,R1
NOP
TRGET_T:
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o.0o0oooon

10.13 CLRMAC CLeaR MAC register

goooboooo

MACOOOOO
ooo
oo oooo ooooo oo TOOD
ogooo
CLRMAC 0- MACH,MACL 0000000000101000 —
(1) oo
MACHOMACL 000000000000
) oooo

CLRMAC() /* CLRMAC */
{
MACH=0;
MACL=0;
PC+=2;
}
3) ggad
CLRMAC sMAC [00000OO000O0O0OO0OO0ODOOO
MAC.W @RO+,@R1+ ; Ooood
MAC.W @RO+ @R1+ ;
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10.14 CLRS CLeaR Shit
sooooooo

goooboooo

oo oooo 0Dooo oo TOOO
oooo
CLRS 0-S 0000000001001000 1 0
1) 00
soOoOoo0O0OoOoOOoOoO
) 0oooo

CLRS() /*CLRS *

{
S=0;
PC+=2;

©) ooo

CLRS ;000 s=1
;000 S=0
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o.0o0oooon

10.15 CLRT CLeaR Thit
TOOOOOOO

goooboooo

oo oooo ooooo oo TOOD
ogooo
CLRT 0-T 0000000000001000 |1 0
(1) oo
TOOOOOOOOOO0O0
) oooo

CLRT() /*CLRT*
{
T=0;
PC+=2;
}
(3) ooo
CLRT 000 T=1
;000 T=0
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10.16 CMP/cond CoMPare conditionally oooooo
oo
o0 oooo goooo o0 TOOO
oooo
CMP/EQ Rm,Rn Rn=RmO0O0O 1-T 0011nnNnnmmmmO000 |1 ogooo
CMP/GE Rm,Rn OooO0RnORmOODO 1-T 0011nnnnmmmmO011 |1 oooo
CMP/GT Rm,Rn D000 Rn>RMOIOO 1-T 0011nnnnmmmmoO111 |1 oooo
CMP/HI Rm,Rn OO0 Rn>RMmOOO 15T 0011nnnnmmmmO0110 |1 oooo
CMP/HS Rm,Rn D000 RNORMOOO 1-T 0011nnnnmmmmO010 |1 oooo
CMP/PL  Rn Rn>00 00 1-T 0100nnnn00010101 1 oooo
CMP/PZ Rn RNOOOOO 1-T 0100nnnn00010001 |1 oooo
CMP/STR Rm,Rn goooooooooooOogd 1-T |0010nnnnmmmm1100 |1 oooo
CMP/EQ #imm,RO |RO=immOI00 1-T 10001000iiiiiiii 1 oooo
(2) oo

000000 RnORMOOOOOOOOOOO0OOOOCOOOD(condoOOO0OOOOTOOO
gooooooboboooooooobooTOOO0OOODODOODODOORNOUODODOODOODDOODOO
oooobooobopPzO PLO 20000000 RNO OODOODOODOODO

EQUUOOD0DO0O0DO0O0OOODOO8sUUbOOUU0OUObOUODbOOODbDORODODODOODOODO
ROODOOODOOOODOO

gooooo od

CMP/EQ Rm,Rn Rn=RmO 00 T=1

CMP/GE Rm,Rn Ooo00ooo00 RMORmOGOO T=1
CMP/GT Rm,Rn JO0000O00 Rn>RMOIOO T=1
CMP/HI  Rm,Rn Ooooo0o0oO0 RR>RmOQOQ T=1
CMP/HS Rm,Rn J000000RNORMOOO T=1
CMP/PL Rn Rn>00 00 T=1

CMP/PZ Rn RnOO0ODOO T=1

CMP/STR Rm,Rn gooooooooooooo 1T=1
CMP/EQ #imm,RO RO=imm OO0 T=1
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) oooo

CMPEQ(long m, long n) /* CMP_EQ Rm,Rn */
{

if (R[n]==R[m]) T=1;

else T=0;

PC+=2;
}
CMPGE(long m, long n) /* CMP_GE Rm,Rn */
{

if ((long)R[n]>=(long)R[m]) T=1,;

else T=0;

PC+=2;
}

CMPGT(long m, long n) /* CMP_GT Rm,Rn */
{

if ((long)R[n]>(long)R[m]) T=1;

else T=0;

PC+=2;
}

CMPHI(long m, long n) /* CMP_HI Rm,Rn */

{
if ((unsigned long)R[n]>(unsigned long)R[m]) T=1;
else T=0;
PC+=2,

}

CMPHS(long m, long n) /* CMP_HS Rm,Rn */

{
if ((unsigned long)R[n]>=(unsigned long)R[m]) T=1;
else T=0;
PC+=2;

}

CMPPL(long n) /* CMP_PL Rn */
{

if ((long)R[n]>0) T=1;

else T=0;

PC+=2,
}

CMPPZ(long n) /* CMP_PZ Rn */
{

if ((long)R[n]>=0) T=1,

else T=0;

PC+=2,
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}

CMPSTR(long m, long n) /* CMP_STR Rm,Rn */
{

unsigned long temp;

long HH,HL,LH,LL;

temp=R[n]*R[m];
HH=(temp&O0xFFO000000)>>24;
HL=(temp&0x00FF0000)>>186;
LH=(temp&0x0000FF00)>>8;
LL=temp&0x000000FF;
HH=HH&&HL&&LH&&LL;
if (HH==0) T=1;
else T=0;
PC+=2;

}

CMPIM(long i) /* CMP_EQ #imm,RO0 */
{

long imm;

if ((i&0x80)==0) imm=(0x000000FF & (long i));
else imm=(0xFFFFFFQO | (long i));
if (R[0]==imm) T=1,

else T=0;
PC+=2;
}

(©)] ooo
CMP/GE RO,R1 ;RO=H'7FFFFFFF,R1=H'80000000
BT TRGET_T T=0 0000000000
CMP/HS RO,R1 ;RO=H'7FFFFFFF,R1=H'80000000
BT TRGET_T T=1 000000000
CMP/STR R2,R3 ;R2="ABCD",R3="XYCZ"
BT TRGET_T T=1 000000000
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o.0o0oooon

10.17 DIVOS DIVide(step0) as Signed oooooo
oooooono
000
oo oooo gpoooo oo TOOO
gooog
DIVOS Rm,Rn Rn[O0 MSB-Q, 0010nnnnmmmmO0111 gooo
Rm O MSB-M,
MAMQ-T
) oo

gbooodoboooboobooboboobobobboi1bobooobooboobvibobooboan

gbobooboboobooboboobooboobooboobvioobobooboboon

) oooo

DIVOS(long m, long n) /* DIVOS Rm,Rn */

{

if ((R[n] & 0x80000000)==0) Q=0;

else Q=1;

if ((R[m] & 0x80000000)==0) M=0;

else M=1;
T=!(M==Q);
PC+=2;
}
(©)] ooo

Dvidoboooboobooobooood
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10.18 DIVOU DIVide (step0) as Unsigned oooooo
0oooooon
ooo
oo oooo gpoooo oo TOOO
gooog
DIVOU 0-M/QIT 0000000000011001 1 0
1) oo

gbooodobooobooboobooboobobobboi1bobooobooboobvibobooobaon
gobooboboooboobobooboooboobobobviooboboobobooon

) oooo
DIVOU()  /* DIVOU */

{M:Q:T:O;
PC+=2;
}
(©)] ooo
DvViOODOODODO0O0oOO0O0ODOoDOOo
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o.0o0oooon

10.19 DIV1 DIVide 1 step ooogoo
oo
oo oooo goooo oo TOOO
gooo
DIV1 Rm,Rn 1000000 0011nnnnmmmmO0100 |1 gooo
(Rn+ Rm)
Q) oo

O00D0O00RNO 32000000(000)0 RmMOOO(@O)D100000@000000)
00000000000 000000000000000000000000000000000
00000000000000000MOQITOOOODODOOOOOODOO0OO

1000000000000000 100000000000000000000000000
00000000 QUOODDNONONONODNDNNONONONODDOn

0000000000D0O00DVIODO00000000000

00@O)=000)0@O)x @)

00000000000

000000000000 0000000000000000000000000000000
00000000000 000000000000000000000000000000000
0000000000000000000

O0O0ODVOSOOO DIVOUOOOOOOOOODVIOOOOODODO0O0O00O0O0000000
1700000000000ROTCLO DIVIOOOODOOOOOOD 0000000000000
0o0000O0O0O0O
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2) oooog
DIV1(long m, long n) /* DIV1 Rm,Rn */
{
unsigned long tmp0;
unsigned char old_q, tmp1;

old_g=Q;
Q=(unsigned char)((0x80000000 & R[n])!=0);
R[n]<<=1;
R[n]|=(unsigned long)T;
switch(old_qg){
case 0:switch(M){
case 0:tmp0=R[n];
R[n]-=R[m];
tmp1=(R[n]>tmp0);
switch(Q){
case 0:Q=tmp1;
break;
case 1:Q=(unsigned char)(tmp1==0);
break;
}
break;
case 1:tmpO=R[n];
R[n]+=R[m];
tmp1=(R[n]<tmp0);
switch(Q){
case 0:Q=(unsigned char)(tmp1==0);
break;
case 1:Q=tmpl;
break;

}

break;
}
break;
case 1l:switch(M){
case 0:tmp0=R[n];
R[n]+=R[m];
tmp1=(R[n]<tmp0);
switch(Q){
case 0:Q=tmp1;
break;
case 1:Q=(unsigned char)(tmp1==0);
break;

}

break;
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case 1:tmp0=R[n];

RInl-=R[m];
tmp1=(R[n]>tmp0);
switch(Q){
case 0:Q=(unsigned char)(tmp1==0);
break;
case 1:Q=tmpl;
break;
}
break;
}
break;
}
T=(Q==M);
PC+=2;
}
(©)] ooo il
:R1(32 0000)+ RO(16 00OO0)=R1(16 0O0OD): OO OO
SHLL16 RO ;00000 16000000 1600000000
TST RO,RO ,ooooooog
BT ZERO_DIV
CMP/HS RO,R1 ,0o00oooooog
BT OVER_DIV
DIVOU ;0000000
.arepeat 16
DIVl RO,R1 16 00000
.aendr ;
ROTCL R1 ;
EXTUW  R1,R1 :R1=0
4 ooo 2
:R1:R2(64 0000)+ RO(32 0000)=R2(32 0000): OOOD
TST RO,RO ;00000000
BT ZERO_DIV ;
CMP/HS RO,R1 ;0000o0ooooo
BT OVER_DIV ;
DIVOU ;0000000
.arepeat 32 ;
ROTCL R2 ;3200000
DIV1 RO,R1 ;
.aendr
ROTCL R2 ;R2=
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(5) 0ooQg 3
SHLL16 RO

EXTS.W R1,R1
XOR R2,R2
MOV R1,R3
ROTCL  R3

SUBC R2,R1

DIVOS RO,R1

.arepeat 16
DIV1 RO,R1
.aendr

EXTS.W R1,R1
ROTCL R1

ADDC R2,R1
EXTS.W R1,R1

(6) ooo 4
MOV R2,R3
ROTCL  R3

SuUBC R1,R1
XOR R3,R3
SuUBC R3,R2

DIVOS RO,R1

.arepeat 32
ROTCL R2
DIVl RO,R1
.aendr

ROTCL R2
ADDC R3,R2
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'R1(16 0000)+ RO(16 0000)=R1(16 0000): OOOO
;0000016000000 1600000000
:000000000032000

:R2=0

;000000000-1 000
,0oooooo

16 00000

1

R1I0(1 00DOOO)
00 MSBO 10000+ 00200000000
R1=0( 0DOOOO)

:R2(32 0000)+ RO(32 0000)=R2(32 0000): OOOO

;0000000000 64 000 (RLR2)
;R3=0

;0000000001 00100000000
,0o0o0oooo

;3200000

R20(1 00DODODO)

;00 MSBO 10000+ 00200000000
‘R2=0(2 0O000D0)



o.0o0oooon

10.20 DMULS.L Double-length MULtiply as Signed OOOOOO
ooooooooo

ogd ogooo gooood oo TOOO
gooo
DMULS.L Rm,Rn goood 0011nnnnmmmm31101 (205 —
Rnx Rm -
MACH,MACL

(1) oo

U00000RnODO0ORmO 320000000000 640000 MACHOOD OO MACL
gbobooboboobobooboboobobooboobo

) oooo

DMULS(long m, long n) /* DMULS.L Rm,Rn */

{
unsigned long RnL,RnH,RmML,RmH,Res0,Res1,Res2;
unsigned long temp0,templ,temp2,temp3;
long tempm,tempn,fnLmL;

tempn=(long)R[n];
tempm=(long)R[m];

if (tempn<0) tempn=0-tempn;

if (tempm<0) tempm=0-tempm;

if ((long)(R[N]*R[m])<0) fnLmL=-1;
else fnLmL=0;

templ=(unsigned long)tempn;
temp2=(unsigned long)tempm;

RnL=temp1&0x0000FFFF;
RnH=(temp1>>16)&0x0000FFFF;
RmL=temp2&0x0000FFFF;
RmH=(temp2>>16)&0x0000FFFF;

tempO=RmL*RnL;

templ=RmH*RnL,;
temp2=RmL*RnH,;
temp3=RmH*RnH;

Res2=0;

Resl=templ+temp2;

if (Resl<templ) Res2+=0x00010000;
templ=(Res1<<16)&0xFFFF0000;
ResO=tempO+temp1,

if (ResO<temp0) Res2++;
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Res2=Res2+((Res1>>16)&0x0000FFFF)+temp3;

if (fnLmL<0) {
Res2= "Res2;
if (Res0==0)
Res2++;
else
Res0=( "Res0)+1;
}
MACH=Res2;
MACL=ResO0;
PC+=2;
}
(©)] ogdagd
DMULS.L RO,R1 ; 000 RO=HFFFFFFFE,R1=H'00005555
: 0 0 O MACH=H'FFFFFFFF,MACL=H'FFFF5556
STS MACH,R0 pooo(oo)yooo
STS MACL,R1 ;0000(oo)ooo

10-42



o.0o0oooon

10.21 DMULU.L Double-length MULtiply as Unsigned OO0 00O O
ooooooooo

ogd ogooo gooood oo TOOO
gooo
DMULU.L Rm,Rn goood 0011nnnnmmmmO0101 (205 —
Rnx Rm -
MACH,MACL

(1) oo

U00000RnODO0ORmO 320000000000 640000 MACHOOD OO MACL
gbobooboboobobooboboobobooboobo

) oooo

DMULU(long m, long n) /* DMULU.L Rm,Rn */

{

unsigned long RnL,RnH,RmML,RmH,Res0,Res1,Res2;

unsigned long temp0,templ,temp2,temp3;

RnL=R[n]&0x0000FFFF;

RnH=(R[n]>>16)&0x0000FFFF;

RmML=R[m]&0x0000FFFF;

RmH=(R[m]>>16)&0x0000FFFF;

tempO=RmL*RnL;

templ=RmH*RnL,;
temp2=RmL*RnH,;
temp3=RmH*RnH;

Res2=0
Resl=templ+temp2;

if (Resl<templ) Res2+=0x00010000;

templ=(Res1<<16)&0xFFFF0000;

ResO=tempO+temp1,
if (ResO<temp0) Res2++;

Res2=Res2+((Res1>>16)&0x0000FFFF)+temp3;

MACH=Res2;
MACL=Res0;
PC+=2;
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©) 0ooo
DMULU.L RO,R1

STS MACH,R0O
STS MACL,R1
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o.0o0oooon

10.22 DT Decrement and Test goooogd
0oo0oooon
oono
oag ooono ooooo oo TOOO
gooo
DT Rn Rn-1-Rn,RNO 00O 0O 1-T|0100nnnn00010000 1 oooo
RnO O0OOO0O0O 0T

1) 00

000000 RNODOOO010000D0O00DOOOOOOCO)YODOOODOOOOoOOODT
gobo0ol1goboobooooboobobobobOTOoOOO oOODbDOObODbDODO

2) good
DT(long n) /* DT Rn*/
{
R[n]--;
if (R[n]==0) T=1,;
else T=0;
PC+=2;
}
?3) ooo
MOV #4,R5 ; ODO00OooOooOooooo
LOOP:
ADD RO,R1
DT R5 R5 gooooobObOoobobOO0ObOUOOO0ODbDOOODOO

BF LOOP ;T=0 goLooPOOOOOO(ODOOOD40000C0O0O0)O
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10.23 EXTS EXTend as Signed goooogd
oooo
oo oooo ooooD 0g TOOO
oooo
EXTS.B Rm,Rn RmOOGOGOGOQ4 0110nnnnmmmm1110 |1 —
0000 -Rn
EXTS.W Rm,Rn RmOOOOOO 0110nnnnmmmm1111 |1 —
0000 -Rn
(1) oo

00000 RrRmODOOO0OO0ODOO0OO0OO0ODOORNODOOOODO
oboobo0obOO0o0OrRnOOO0O0 800000 310 RMOOOO 7O00000O00O0O0OC0OOO
gob00o00ORnO0O0D0 1600000 310 RmMODOOO 1500000000000

(2) oooo
EXTSB(long m, long n) /* EXTS.B Rm,Rn */

{
R[n]=R[m];
if (R[m]&0x00000080)==0) R[n]&=0x000000FF;
else R[n]|=0xFFFFFFOQO;
PC+=2;
}

EXTSW(long m, long n) /* EXTS.W Rm,Rn */
{
R[n]=R[m];
if ((R[m]&0x00008000)==0) R[n]&=0x0000FFFF;
else R[n]|=0xFFFFO000;
PC+=2;
}
3) oood
EXTS.B RO,R1 ; O OO RO=H00000080
; 000 R1=HFFFFFF80
EXTS.W RO,R1 ;0O 0O 0O RO=H'00008000

; 000 R1=HFFFF8000
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10.24 EXTU EXTend as Unsigned oooooo
oooo
oo oooo goooo oo TOOO
gooo
EXTU.B Rm,Rn Rm O 00000 O 0000 O - Rn|{0110nnnnmmmm1100 |1 —
EXTUW Rm,Rn Rm 0O 00000 O 0000 O - Rn |0110nnnnmmmm1101 |1 —

1) 00

obooo00RrRmODOOO0OO0ODOO0OO0OO0ODOORNODOOOODO
obo0oo0o0bOO00OrRnbOOO0O 800000310 0000000 O0O0DOOOODOORNODO
gbl1le00000 31000000000

) 0oooo

EXTUB(long m, long n) /* EXTU.B Rm,Rn */

{
R[n]=R[m];

R[n]&=0x000000FF;

PC+=2;
}

EXTUW(long m, long n) /* EXTU.W Rm,Rn */

{
R[n]=R[m];

R[N]&=0x0000FFFF;

PC+=2;
}
®3) ooo

EXTU.B  RO,R1 ; 000 RO=HFFFFFF80
; 0 00 R1=H'00000080
EXTUW  ROR1 ;000 RO=HFFFF8000
; 0 00 R1=H'00008000
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10.25 FABS Floating Point Absolute Value ooooooo
oooooooon
PR oo gooo ooooo oo TOODO
oooo
0 FABS FRn |FRn| - FRn 1111nnnn01011101 1 —
1 FABS DRn IDRn| - DRn 1111nnn001011101 1 —
@) oo
000000000 FRU/DRNOOOO0O000000000000000000 FRA/DRnO OO
oooo
FPSCRO causefflagl 0000000000
@) oooo

void FABS (int n){
FR[n] = FR[n] & Ox7fffffff;
pc +=2;
}
[ DO00DO00000O0O0OooOoooooo
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10.26 FADD Floating Point Add ooogoon
goooooo
PR ood oooo goood ogd TOOO
gooo
0 FADD FRm,FRn FRnO FRmM - FRn 1112nnnnmmmmO000 | 6 —
1 FADD DRm,DRn DRnO DRm - DRn 1111nnnOmMmmO0000 | 6 —
Q) oo
FPSCR.PR=UOOOFRNO FRMOOOOOOOOODOOOOODOOOOODOOOOO0O0O FRN
goooooo
FPSCR.PR=LO00O0ODRNO DRMOOOOOOOOOOOOOOOOOOODOOOOO0DOO DRN
goooooo

FPSCR.enableO/UN O OO O0ODOOOOOOFRPUODODOODOOOOODOOODOOODOOOO
0000000 C0COO0DOODOFPSCR.cause FPSCR.flag OO OO DOOOOODODOODO O OFRN/DRN
goboobooboboobooboobooboobooboboobooon

2 ogood
void FADD (int m,n)
{
pc +=2;
clear_cause();
if((data_type_of(m) == sNaN) ||
(data_type_of(n) == sNaN)) invalid(n);
else if((data_type_of(m) == gNaN) ||
(data_type_of(n) == gNaN)) gnan(n);
else if((data_type_of(m) == DENORM) ||
(data_type_of(n) == DENORM)) set_E();
else switch (data_type_of(m))}{
case NORM: switch (data_type_of(n)}{
case NORM: normal_faddsub(m,n,ADD); break;
case PZERO:
case NZERO:register_copy(m,n); break;
default: break;
} break;
case PZERO: switch (data_type_of(n)}{
case NZERO: zero(n,0); break;
default: break;
} break;
case NZERO: break;
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case PINF: switch (data_type_of(n))}{

case NINF:

default:

}

break;

invalid(n); break;

inf(n,0); break;

case NINF: switch (data_type_of(n))X

case PINF: invalid(n); break;
default: inf(n,1); break;
} break;
}
}
FADD 0O O
FRmM,DRm FRn,DRn
NORM +0 ‘ -0 +INF —INF DENORM gNaN sNaN
NORM ADD —INF
+0 +0
-0 -0
+INF +INF Invalid
—INF —INF | Invalid —INF
DENORM Error
gNaN gNaN
sNaN Invalid

000 DN=1O0OO0OO0O0ObOOOOOO00oObOboOoOOOOO

oooooooooooo

FPUO O OOFPUerror 0O

0000 0O Invalid operation

Oo0000o0oOoverflow O
0000000 Underflow O
000000 Inexact

10-50

0




o.0o0oooon

10.27 FCMP Floating Point Compare ooooooo
goooooo

PR oo oooo ooooo oo TOOO

oooo

0 1.FCMP/EQ FRm,FRn (FRn==FRm)?1:0-T 1112nnnnmmmmO0100 | 1 1/0

1 2.FCMP/EQ DRm,DRn (DRn==DRmM)?1:0-T 1111nnnOmMmmO0100 | 1 1/0

0 3.FCMP/GT FRm,FRn (FRn>FRmM)?1:0-T 1112nnnnmmmmO0101 | 2 1/0

1 4.FCMP/GT DRm,DRn (DRN>DRmM)?1:0-T 1111nnnOmMmmO0101 | 2 1/0

1) od

0. FPSCRPR=WOOOFRNO FRMOOOOOOOOOOOO0ODOOOODOOOODODO
gobooboooboobooboobobobooboobooon

0. FPSCR.PREODDUOODRNO DRMmOOOOODOODOOODODOOODOOOODODODO
gobooboooboobooboobobobooboobooon

0. FPSCRPR=OOOFRNO FRMOODOOOOO0OOODOOO0DOODOOODODOOOO
FRn>FRMO OO ODOOOO0OD0OO0OO0O00DOO00O00DOO0000D0O0

0. FPSCR.PR=LIO0OODRNO DRMmOOOO0O0D0OO0O0O0ODOOO0OO0ODOOOODODO
DRn>DRMU O O00O0O0O00DOO0O0O00DOODOO0O0DOODOO00

2 good
void FCMP_EQ(int m,n) /* FCMP/EQ FRm,FRn */
{

pc +=2;

clear_cause();

if(fcmp_chk (m,n) == INVALID) fcmp_invalid();

else if(fcmp_chk (m,n) == EQ) T=1;

else T=0;
}
void FCMP_GT(int m,n) /* FCMP/GT FRm,FRn */
{

pc +=2;

clear_cause();

if (fcmp_chk (m,n) == INVALID) ||

(femp_chk (m,n) == UO)) fcmp_invalid();

else if(femp_chk (m,n) == GT) T =1;

else T=0;
}
int fcmp_chk (int m,n)

{
if((data_type_of(m) == sNaN) ||
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(data_type_of(n) == sNaN))  return(INVALID);
else if((data_type_of(m) == gNaN) ||
(data_type_of(n) == gNaN)) return(UO);
else switch(data_type_of(m)){
case NORM: switch(data_type_of(n)){
case PINF :return(GT); break;
case NINF :return(LT); break;
default: break;
} break;
case PZERO:
case NZERO: switch(data_type_of(n)){
case PZERO :
case NZERO :return(EQ); break;
default: break;
} break;
case PINF : switch(data_type_of(n)){
case PINF :return(EQ); break;
default:return(LT); break;
} break;
case NINF : switch(data_type_of(n)){
case NINF :return(EQ); break;
default:return(GT); break;
} break;
}
if(FPSCR_PR ==0) {
if(FR[n] == FR[m]) return(EQ);
else if(FR[n] > FR[m]) return(GT);

else return(LT);
lelse {
if(DR[n>>1] == DR[mM>>1]) return(EQ);

else if(DR[n>>1] > DR[m>>1]) return(GT);

else return(LT);
}
}
void femp_invalid()
{
set_V();  if(FPSCR & ENABLE_V)==0) T=0;
}
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FCMP OO OO0

FCMP/EQ

FRN,DRN

FRMDRm | NORM | DNORM | +0 | -0

+INF

—INF

gNaN sNaN

NORM CMP

DNORM

+0 EQ

-0

+INF

—INF

gNaN

EQ

EQ

IEQ

sNaN

Invalid

000 DN=1O0OO0OO0OOOOOOO0O0O0OooOOOODOO

FCMP/GT

FRN,DRN

FRm,DRm NORM DENORM +0 -0

+INF

—INF

gNaN sNaN

NORM CMP

DENORM

+0 IGT

-0

+INF IGT

GT

IGT

—INF GT

IGT

IGT

gNaN

uo

sNaN

Invalid

000 DN=1O0OO0OO0OOOO0OOOO0O0O0OooOOOODOO

goobooooooooog
0000 O Invalid operation O

10-53



0.0000000

10.28 FCNVDS Floating Point Convert
Double to Single precision ooooooo
ooooooon

PR od oooo gOoooa oad TOODO
0ooo
0 — — — — —
1 FCNVDS DRm,FPUL (float)DRm - FPUL 1111mmm010111101 | 2 —
(1) oo
FPSCRPR=0000DRMOOOOONO0O0O0OOCOONO00OOOODNONONONOOD FPULO OO
oooo

FPSCR.enable.O/UNI 0000000000 OFRPUOCOOOOODOOOOOOOODOOOOOO
00000000000 00FPSCR.cause FPSCRflagl 00O OO00OOOOOOOOOOFRPUL
gboboobobooobooboobooboooboobooboobooboon

(2) goodd
void FCNVDS(int m){
case((FPSCR.PR){
0: undefined_operation(); /* reserved */
1: fcnvds(m); break; /* FCNVDS */

}
void fenvds(int m)
{
pc +=2;
clear_cause();
case(data_type_of(m)){
NORM :
PZERO :
NZERO : normal_ fcnvds(m); break;
DENORM : set_E();
PINF : FPUL = 0x7f800000; break;
NINF :  FPUL = 0xff800000; break;
gNaN : FPUL = Ox7fbfffff; break;
sNaN : set_V();
if(FPSCR & ENABLE_V) == 0) FPUL = Ox7fbfffff;

else fpu_exception_trap(); break;
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void normal_fcnvds(int m)
{
int sign;
float abs;
union {
float f;
intl;
} dstf,tmpf;
union {
double d;
int I[2];
} dstd;
dstd.d = DR[m>>1];

if(dstd.I[1] & OXLFffffff)) set_I();

if(FPSCR_RM == 1) dstd.I[1] &= 0xe0000000; /* round toward zero */

dstf.f = dstd.d;

check_single_exception(&FPUL, dstf.f);

FCNVDS 00000

FRn

+NORM

—-NORM

+0

-0

+INF

—INF

qNaN

sNaN

FCNVDS(FRn FPUL)

FCNVDS

FCNVDS

+0

—0

+INF

—INF

gNaN

Invalid

000 DN=10OO00OO0OO0O0O0OO0OoOoOooOooboboonoooo

oooooooooooo
FPUO OO OFPU error 0O
0000 0O Invalid operation
0000000overflow 0O

0

0000000 Underflow O

000000 Inexact O
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10.29 FCNVSD Floating Point Convert
Single to Double Precision ooooooo
ooooooon

PR od oooo gOoooa oad TOODO
0ooo

0 — — — — —

1 FCNVSD FPUL, DRn Double(FPUL) - DRn 1111nnn010101101 2 —_

(1) oo

FPSCR.PR=UU0O00OFPULOO0O0OO0OODOOODOOODOOOOODOODOODOOOOODLOO
gooDrRnOOOO0OOODO

(2) goodd
void FCNVSD(int n{
pc +=2;
clear_cause();
case((FPSCR_PR){
0: undefined_operation(); /* reserved */
1: fecnvsd (n,&FPUL); break; /* FCNVSD */

}
}
void fenvsd(int n, float *FPUL)
{
case(fpul_typ())}{
PZERO :
NZERO :
PINF :
NINF : DR[n>>1] = *FPUL; break;
DENORM : set_E(); break;
gNaN : gnan(n); break;
sNaN : invalid(n); break;
}
}
int fpul_type()
{
int abs;
abs = FPUL & OxTfffffff;
if(abs < 0x00800000){

if((FPSCR_DN == 1) || (abs == 0x00000000)){
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if(sign_of(src) == 0) return(PZERO);
return(NZERO);

else

else

}

else if(abs < 0x7f800000)

else if(abs == 0x7f800000) {

if(sign_of(src) == 0) return(PINF);

return(DENORM);

return(NORM);

else return(NINF);

}
else if(abs < 0x7fc00000) return(gNaN);
else return(sNaN);

}

FCNVSD OO0 OQdd
FRn +NORM —-NORM +0 -0 +INF —INF gNaN sNaN
FCNVSD(FPUL FRn) +NORM ~NORM +0 0 +INF HINF gNaN Invalid

000 DN=10OO00OO0OO0O0O0OO0OoOoOooOooboboonoooo

gooooooooooo
FPUO OO OFPU error O
0000 0O Invalid operation

0
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10.30 FDIV Floating Point Divide ooooooo
goooooo
PR oo oooo goooo oo TOOO
gooo
0 FDIV  FRm,FRrn FRn/FRm - FRn 1112nnnnmmmmO011 | 10 —
1 FDIV  DRm,DRn DRn/DRm - DRn 1111nnnOmmmO0011 | 23 —

1) 00

FPSCR.PR=0J 0 OOFRNO FRMOOODOOOOODOOO0OO0OO0ODOOOOO0DOOOOO0OODO FRn

goooooon

FPSCR.PR=LO000ODRnO DRmOOOO00OO0O0O0D0OO0O0O0DOO0O0O0DOOO0OO0O00O0O DRN

goooooon

FPSCR.enableO/UN O OO O0ODOOOOOOFRPUODODOODOOOOODOOODOOODOOOO
0000000 C0COO0DOODOFPSCR.cause FPSCR.flag OO OO DOOOOODODOODO O OFRN/DRN

goboobooboboobooboobooboobooboboobooon

2 ogood
void FDIV(int m,n) /* FDIV FRm,FRn */
{
pc +=2;
clear_cause();
if((data_type_of(m) == sNaN) ||
(data_type_of(n) == sNaN)) invalid(n);
else if((data_type_of(m) == gNaN) ||
(data_type_of(n) == gNaN)) gnan(n);
else switch (data_type_of(m)){
case NORM: switch (data_type_of(n)}{
case PINF:
case NINF: inf(n,sign_of(m)"sign_of(n));break;
case PZERO:

case NZERO: zero(n,sign_of(m)"sign_of(n));break;

case DENORM: set_E(); break;

default: normal_fdiv(m,n);  break;
} break;

case PZERO: switch (data_type_of(n))X{

case PZERO:

case NZERO: invalid(n);break;

case PINF:

case NINF: break;
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default: dz(n,sign_of(m)"sign_of(n));break;

} break;
case NZERO: switch (data_type_of(n)){

case PZERO:
case NZERO:invalid(n);  break;
case PINF: inf(n,1); break;
case NINF: inf(n,0); break;
default: dz(FR[n],sign_of(m)"sign_of(n)); break;
} break;
case DENORM: set_E(); break;
case PINF :

case NINF : switch (data_type_of(n)){
case PINF:
case NINF: invalid(n); break;

default: zero(n,sign_of(m)"sign_of(n));break

} break;
}
}
void normal_fdiv(int m,n)
{
union {
float f;
intl;
} dstf,tmpf;
union {
double d;
int I[2];
} dstd,tmpd;
union {
int double x;
int I[4];
} tmpx;

if(FPSCR_PR == 0) {
tmpf.f = FR[n]; /* save destination value */
dstf.f /= FR[m]; /* round toward nearest or even */
tmpd.d = dstf.f; /* convert single to double */
tmpd.d *= FR[m];
if(tmpf.f 1= tmpd.d) set_I();

10-59



0.0000000

if((tmpf.f < tmpd.d) && (SPSCR_RM == 1))

dstf.l -= 1; /* round toward zero */

check_single_exception(&FR[n], dstf.f);

}else {

tmpd.d = DR[n>>1]; /* save destination value */

dstd.d /= DR[m>>1]; /* round toward nearest or even */

tmpx.x = dstd.d; /* convert double to int double */

tmpx.x *= DR[m>>1];

if(tmpd.d != tmpx.x) set_I();

if((tmpd.d < tmpx.x) && (SPSCR_RM == 1)) {

dstd.I[1] -= 1; /* round toward zero */

if(dstd.I[1] == Oxfffffff) dstd.I[0] -= 1;

}

check_double_exception(&DR[n>>1], dstd.d);

FDIV 00000

FRm,DRm FRn,DRn
NORM +0 -0 +INF —INF DENORM gNaN sNaN
NORM DIV 0 INF Error
+0 Dz Invalid +INF -INF Dz
-0 -INF +INF
+INF 0 +0 -0 Invalid
—INF -0 +0
DENORM Error
gNaN gNaN
sNaN Invalid

000 DN=10OO00OO0OO0O0O0OO0OoOoOooOooboboonoooo

gooooooooooog
FPUO O O O FPU error

0000 0O Invalid operation

0000 O Divide by zero

O

0000000 overflow 0O
O0000000Underflow 0O
000000 Inexact
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10.31 FIPR Floating Point Inner Product ooooooo
ooooooo
PR oo gooo ooooo oo TOODO
oooo
0 FIPR  FVm,FVn FVNOFVm - FR[N+3] 1111nnmm11101101 1 —
1 — — — — —

000 FVO={FRO, FR1, FR2, FR3}
FV4 = {FR4, FR5, FR6, FR7}
FV8 = {FR8, FR9, FR10, FR11}
FV12 = {FR12, FR13, FR14, FR15}

1) od
FPSCR.PR=C 0 0O0OFVNO FVYmOOOOOUOODODODOOOOODDODOOOOODODODOOOOOO
o000 FR+3DO000000O
FIPROOOOOOOOOODOOOUOODDODDODOOUOOOUOUODOOFRADDD FMULOODDOOOO
godoobobbooooobbo0ooUrPROODODODDbODbDOOOOOO
goobobooooobobooooobbe2s0b0ooog
goobobboooobobboooobbtooooob3oobDbboooobobboooo
goobobboooobobboooooobo
gooobboooooobogoo
goobobboooooboboooon
gooobbOdsNaNOODODODOOooooobooooo
goobobbooooob bbb obbboooUoobbooooo
JoobobooooobobOogNaNOOOODODOOOOOO gNaeNODDOGOGOO
goobobooooobboooobobbooo
Jdaddddooboboooobobboooooboobbboooobooobobboooo
Obd00OO000O0OD0OOO0DOODOOODOODOOODOOnoO
gooboboodsNaNdgNaND D00 O00oooOo0ooooboboooooboboooon
FPSCR.enable.O/UN OO0 O0O0O0OO0OOODOOFPUOODOOODOODOOODODOOODOODOOO
0000DO0O0D00OD00O0ODOFPSCR.cause FPSCR.flagl 0O O OO0 OODOODOO OO O OFRN/DRN
goooobbooobobbbooooboboboooooboboooo
2 good
void FIPR(int m,n) /* FIPR FVm,FVn */

{
if(FPSCR_PR==0) {
pc +=2;
clear_cause();
fipr(m,n);
}

else undefined_operation();
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oooooooooooo
0000 O Invalid operation
000O0o000Ooverflow O
0000000Underflow O
000000Inexact O
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10.32 FLDIO Floating Point Load 0.0 ooogoon
o.oooad
PR oo oooo goooo oo TOOO
gooo
0 FLDIO FRn 0x00000000 - FRn 1111nnnn10001101 —

1 J—

1) 00

FPSCRPR=COOOOOODOODOODOOOx00000000y FRNOOOOODOO

2) ogooo
void FLDIO(int n)
{

FR[n] = 0x00000000;

pc +=2;
}
gooooooooood
oo
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10.33 FLDI1 Floating Point Load 1.0 guoooobn
0000
PR oo oooo ooooo 00 TOOO
oooo
0 FLDI1  FRn 0x3F800000 - FRn 1111nnnn10011101 1 —
1 — — — — —

1) 00

FPSCRPR=OOOO0OOOOODOO 1.000x3F800000) FRNOOOOODODO

2) ogooo
void FLDI1(int n)
{

FR[n] = 0x3F800000;

pc +=2;
}
gooooooooood
oo

10-64




o.0o0oooon

10.34 FLDS Floating Point Load to
System Register ooooooo
ooooooooooon
og gooog goood og TOOO
oooo
FLDS FRm,FPUL FRm - FPUL 1111mmmmO00011101 —

1) 00

oboooobo0 FRmMOOOOOOOO0DOODOOO0DOO FPULODOODOODOO

2 ogood
void FLDS(int n)
{

FPUL = FR[m];

pc +=2;
}
gooooooooooo
oo
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10.35 FLOAT Floating Point Convert from Integer O OO 00O 00O
oooooooooo

PR oo oooo 0oooo oo TOOD
oooo

0 FLOAT FPUL,FRn (float)FPUL -~ FRn 1111nnnn00101101 1 —

1 FLOAT FPUL,DRn (double)FPUL - DRn 1111nnn000101101 2 —

1) 00

FPSCRPR=OOOOFPULOOODO 320t00000CO0O0OCODOOODOOOOODOOODODO O
o0 FRnOOODOOOO

FPSCR.PR=O0000 FPULOOOO 32bitCO0D0O0O0OCOOCODOOODOOOOODOOODO O
g0 DrRnOODOOOOO

FPSCR.enable.l=0 OFPCSR.PR=C OO0 OFPUCOOOCODOOOODOODOOOOCOOOODOO
O000O0OO00ODOOODOFPSCR.cause FPSCRflapgD OO O ODOOOOODOOODODOOFRN/DRN
gobooboobobooboobooboobooboobobobooon

2 good
void FLOAT(int n)
{

union {
double d;
int I[2];

} tmp;
pc +=2;

clear_cause();

if(FPSCR.PR==0){
FR[n] = FPUL; /* convert from integer to float */
tmp.d = FPUL,;
if(tmp.I[1] & Ox1fffffff) inexact();

}else {

DR[n>>1] = FPUL; /* convert from integer to double */

}
000000000000

OoOO0OO0OOmexact OOFPSCR.PR=1 O00000O0O0O0O0OCO
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10.36  FMAC Floating Point Multiply
and Accumulate oooQoooo
ooooooo
PR oo gooo goooo oo TOOO
oOooo
0 FMAC FRO,FRm,FRn FRO*FRmO FRn - FRn 1111nnnnmmmm1110 —
1 — — — — —

1)

oo

FPSCR.PR=CUOO0O0OFRNO FRMOOOOOOO0OOO0OO0OODO0O0DO0000000DO00O0OOFRN
goboobobooobobobo FRRaOOOOOOO
FPSCR.enable.O/UN 0000000000 OFRPUOOOOOODOOOOOOOODOOOOOO
000000000000 0OFPSCR.cause FPSCR.flapD D0 0O O0OOOOOODO OO OFRN/DRN
gboboobobooobooboboobooboooboobobooboobooon

@)

gooo

void FMAC(int m,n)

{

pc +=2;

clear_cause();
if(FPSCR_PR == 1) undefined_operation();
else if((data_type_of(0) == sNaN) ||

(data_type_of(m) == sNaN) ||

(data_type_of(n) == sNaN)) invalid(n);

else if((data_type_of(0) == gNaN) ||

(data_type_of(m) == gNaN)) gnan(n);
else if((data_type_of(0) == DENORM) ||

(data_type_of(m) == DENORM)) set_E();

else switch (data_type_of(0){
case NORM: switch (data_type_of(m)){

case PZERO:

case NZERO: switch (data_type_of(n)}{

case DENORM:
case gNaN:

case PZERO:

case NZERO: zero(n,sign_of(0)" sign_of(m)~sign_of(n)); break;

default:

}
case PINF:

set_E();

gnan(n);

break;

break;

break;
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case NINF: switch (data_type_of(n)){
case DENORM: set_E();break;
case gNaN: gnan(n); break;
case PINF:
case NINF:if(sign_of(0)" sign_of(m)~sign_of(n)) invalid(n);
else inf(n,sign_of(0)" sign_of(m)); break;
default: inf(n,sign_of(0)" sign_of(m)); break;
}
case NORM: switch (data_type_of(n){
case DENORM: set_E(); break;
case gNaN: gnan(n); break;
case PINF:
case NINF: inf(n,sign_of(n)); break;
case PZERO:
case NZERO:
case NORM: normal_fmac(m,n);  break;
} break;
case PZERO:
case NZERO: switch (data_type_of(m)¥{
case PINF:
case NINF: invalid(n);  break;
case PZERO:
case NZERO:
case NORM: switch (data_type_of(n)){
case DENORM: set_E(); break;
case gNaN: gnan(n); break;
case PZERO:
case NZERO:  zero(n,sign_of(0)" sign_of(m)"sign_of(n)); break;

default: break;
} break;

} break;

case PINF :

case NINF : switch (data_type_of(m)¥{
case PZERO:
case NZERO: invalid(n);  break;
default: switch (data_type_of(n)){
case DENORM: set_E(); break;

case gNaN: gnan(n); break;
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default: inf(n,sign_of(0)"sign_of(m)"sign_of(n));break
} break;
} break;

}

void normal_fmac(int m,n)
{
union {
int double x;
int I[4];
} dstx,tmpx;
float dstf,srcf;
if((data_type_of(n) == PZERO)|| (data_type_of(n) == NZERO))
srcf = 0.0; /* flush denormalized value */
else srcf = FR[n];
tmpx.x = FR[O]; /* convert single to int double */
tmpx.x *= FR[m]; /* exact product */
dstx.x = tmpx.x + srcf;
if(((dstx.x == srcf) && (tmpx.x = 0.0)) ||
((dstx.x == tmpx.x) && (srcf != 0.0))) {
set_I();
if(sign_of(0)" sign_of(m)” sign_of(n)) {
dstx.I[3] -= 1; /* correct result */
if(dstx.I[3] == Oxffffffff) dstx.l[2] -= 1;
if(dstx.I[2] == Oxffffffff) dstx.l[1] -= 1;
if(dstx.I[1] == Oxffffffff) dstx.l[0] -= 1;
}
else  dstx.[3] |= 1;
}
if((dstx.I[1] & OxOXffffff) || dstx.l[2] || dstx.I[3]) set_I();
if(FPSCR_RM == 1) {
dstx.I[1] &= 0xfe000000; /* round toward zero */
dstx.l[2] = 0x00000000;
dstx.I[3] = 0x00000000;
}
dstf = dstx.x;
check_single_exception(&FR[n],dstf);
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FMAC 00O OO0

FRn FRO FRm
+Norm -Norm +0 -0 +INF —INF Denorm | gNaN sNaN

Norm Norm MAC INF

0 Invalid

INF INF Invalid INF
+0 Norm MAC

0 +0 Invalid

INF INF Invalid INF
-0 +Norm MAC +0 -0 +INF —INF

-Norm -0 +0 —INF +INF

+0 +0 -0 +0 -0 Invalid

-0 -0 +0 -0 +0

INF INF Invalid INF
+INF +Norm +INF Invalid

-Norm +INF

0 Invalid

+INF Invalid +INF

—INF Invalid +INF +INF
-INF | +Norm | -INF \ -INF

-Norm

0

+INF Invalid Invalid —INF

-INF | -INF | —INF_ | Invalid
Denorm Norm

0 Invalid

INF | Invalid
IsNaN | Denorm Error
gNaN 0 Invalid ‘

INF | Invalid

Norm
IsNaN gNaN gNaN
All types | sNaN
SNaN | all types Invalid

000 DN=1O00OO0OO0O00OOOOO0O00oObObOOoOOOOO

goobooooooooog

FPUO OOOFPUerror 0O
0000 O Invalid operation |
000O0o00Odoverflow O
00000O00Underflow 0O
000000Inexact O
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10.37 FMOV Floating Point Move ooooooo
goooooo
Sz 00 oooo ooooo 00 TOOO
oooo

0 1.FMOV FRm,FRn FRmM - FRn 1111nnnnmmmm1100 | 1 —
1 2.FMOV DRm,DRn DRm - DRn 1111nnnOmmmO01100 | 1 —
0 3.FMOV.S FRm,@Rn FRm - (Rn) 1112nnnnmmmm1010 | 1 —
1 4.FMOV DRm,@Rn DRm - (Rn) 1111nnnOmmmO01010 | 1 —
0 5.FMOV.S @Rm,FRn (Rm) - FRn 1112nnnnmmmm21000 | 1 —
1 6.FMOV @Rm,DRn (Rm)-DRn 1111nnnOmmmO01000 | 1 —
0 7.FMOV.S @Rm+,FRn (Rm)-FRn,Rm+=4 | 1111nnnnmmmm1001 | 1 —
1 8.FMOV @Rm+,DRn (Rm)-DRn,RM+=8 | 1111nnnOmmmO01001 | 1 —
0 9.FMOV.S FRm,@-Rn Rn-=4,FRm - (Rn) 1112nnnnmmmm1011 | 1 —
1 10.FMOV  DRm,@-Rn Rn-=8,DRm - (Rn) 1111nnnOmmmO01011 | 1 —
0 11.FMOV.S @(R0,Rm),FRn (RO+Rm) - FRn 1112nnnnmmmm1100 | 1 —
1 12.FMOV  @(RO,Rm),DRn (RO+Rm) - DRn 1112nnNnOMmmO0110 | 1 —_
0 13.FMOV.S FRm, @(RO,Rn) FRm - (RO+Rn) 1112nnnnmmmmO0111 | 1 —
1 14.FMOV DRm, @(RO,Rn) DRm - (RO+Rn) 1112nnnOMmmO1101 | 1 —_
1) od

1L.FRmOOOO FRnOOOOOOO

2DRmO OO0 DRNOOOOOOO

SSFRmMO0O0O0O RMOOOOOOOOODODODOOOOODOO

4.DRMO0OO0O RMOOOCOOOOOOODODOOOOODOO

5.RmO000000O00O0O0O0O0O0ODO FRNODOOOODOO

6.RMO0O00O0O0O0OODOO0OO0ODODO DRNOOODOOOO

7RmMO0O0O0O0OO0OOOOOO0O0ODO FRAODODOOORMmOOODbODOOOOO

S.RmOUOID0OOOODOODOOOUODDODRNOOOODODRMOOOOOUOOOO

9. RNUOODOOOO FRMOOOUOOO RNOODOOOOODOOOOOODODOOO

1I0.RNOOOO0D00 DRMOOOOOO RMOOOOOOODOOOOODOOOOOD
11 (ROFRMp OOO0OCOOCODOOODOOO FRNOOOOODOO
12(RO+RMp O O00CO0O0OCODOOOOOO DRNOOCOOOOO
WBFRMOODOORO+RNI O OODOODOOOOOODOODOOO
I4DRmOODOORO+RND O DOOODOODOOOCOODODOODDO

2 good
void FMOV/(int m,n) /* FMOV FRm,FRn */
{
FR[n] = FR[m];
pc +=2;
}
void FMOV_DR(int m,n) /* FMOV DRm,DRn */
{
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DR[n>>1] = DR[m>>1];
pc +=2;
}
void FMOV_STORE(int m,n)  /* FMOV.S FRm,@Rn */
{
store_int(FR[m],R[n]);
pc +=2;
}
void FMOV_STORE_DR(int m,n) /* FMOV DRm,@Rn */
{
store_quad(DR[m>>1],R[n]);
pc +=2;
}
void FMOV_LOAD(int m,n)  /* FMOV.S @Rm,FRn */
{
load_int(R[m],FR[n]);
pc +=2;
}
void FMOV_LOAD_DR(int m,n) /* FMOV @Rm,DRn */
{
load_quad(R[m],DR[n>>1));
pc +=2;
}
void FMOV_RESTORE(int m,n) /* FMOV.S @Rm+,FRn */
{
load_int(R[m],FR[n]);
R[m] += 4;
pc +=2;
}
void FMOV_RESTORE_DR(int m,n) /* FMOV @Rm+,DRn */
{
load_quad(R[m],DR[n>>1]) ;
R[m] +=8;
pc +=2;
}
void FMOV_SAVE(int m,n)  /* FMOV.S FRm,@-Rn */

{
store_int(FR[M],R[n]-4);
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R[n] -=4;

pc +=2;
}
void FMOV_SAVE_DR(int m,n) /* FMOV DRm,@-Rn */
{

store_quad(DR[m>>1],R[n]-8);

R[n] -=8;

pc +=2;
}
void FMOV_INDEX_LOAD(int m,n) /* FMOV.S @(RO,Rm),FRn */
{

load_int(R[0] + R[m],FR[n]);

pc +=2;
}
void FMOV_INDEX_LOAD_DR(int m,n) #FMOV @(R0,Rm),DRn */
{

load_quad(R[0] + R[m],DR[n>>1]);

pc +=2;
}
void FMOV_INDEX_STORE(int m,n) /AFMOV.S FRm,@(RO,Rn)*/
{

store_int(FR[m], R[0] + R[n]);

pc +=2;
}
void FMOV_INDEX_STORE_DR(int m,n)/*FMOV DRm,@(R0O,Rn)*/
{

store_quad(DR[m>>1], R[0] + R[n]);

pc +=2;
}
oooooooooooo
000 TLBO O OO O Data TLB miss exception O
000000000 O Data protection violation exception
000000000 Initial write exception O
00000000Addresserror 0O
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10.38 FMOV Floating Point Move Extension ooooooo
goooooa
Sz oo oooo goooo oo TOOO
oooo
1 1.FMOV  XDm,@Rn XRm - (Rn) 1112nnnnmmm311010 | 1 —
1 2.FMOV  @Rm,XDn (Rm) - XDn 1111nnn1Immmm1000 | 1 —
1 3.FMOV  @Rm+,XDn (Rm) - XDn,Rm+=8 | 1111nnn1mmmm31001 | 1 —
1 4.FMOV  XDm,@-Rn Rn-=8,XDm - (Rn) 1111nnnnmmmO01010 | 1 —
1 5.FMOV  @(RO,Rm),XDn (RO+Rm) - XDn 1112nnnnmmm11011 | 1 —
1 6.FMOV  XDm,@(RO,Rn) XDm - (RO+Rn) 1111nnn1lmmm00110 | 1 —
1 7.FMOV  XDm,XDn XDm - XDn 1111nnn1lmmm11100 | 1 —
1 8.FMOV  XDm,DRn XDm - DRn 1111nnnOmmm11100 | 1 —
1 9.FMOV  DRm,XDn DRm - XDn 1111nnn1mmmO01100 | 1 —
(2) oo
. XbmOUOOO RnODOODOOODODODODOOOOOOODOO
O.RmO0OO0OOOOOOOODO0OOO XDnOOoooOO
O.rRmUO0DDO0OOO0OOOODODOO0OOO XDNnOOODOODODRmOODODOOOGOGQOO
O.RMODO0OO0O0O0O XDMOOOOOD RMOODODODOD0ODO0O0O0OO0DOOO0O0O0O0O0
O.(RO+RMIO00D0000O0DOOOCOODO XbnOO4Ooooo
O.XbmOOOORO+RnO O OO OOOOOOOODOOOOOO
. XbmOOooo XbnOooooodd
. XbmOUOooo DRnOOOOOOO
O.DRmO0OODO XDnOOO4OoOooo

) oooo
void FMOV_STORE_XD(int m,n)

{
store_quad(XD[m>>1],R[n]);

/* FMOV XDm,@Rn */

pc +=2;
}
void FMOV_LOAD_XD(int m,n)
{

/* FMOV @Rm,XDn */

load_quad(R[m],XD[n>>1]);

pc +=2;
}
void FMOV_RESTORE_XD(int m,n) /* FMOV @Rm+,DBn */
{

load_quad(R[m],XD[n>>1]);

R[m] +=8;

pc +=2;
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void FMOV_INDEX_LOAD_XD(int m,n) /* FMOV @(RO,Rm),XDn */

/* FMOV XDm,@-Rn */

}

void FMOV_SAVE_XD(int m,n)

{
store_quad(XD[m>>1],R[n]-8);
R[n] -=8;
pc +=2;

}

{
load_quad(R[0] + R[m],XD[n>>1]);
pc +=2;

}

void FMOV_INDEX_STORE_XD(int m,n)

{

store_quad(XD[m>>1], R[0] + R[n]);

pc +=2;
}
void FMOV_XDXD(int m,n)
{
XD[n>>1] = XD[m>>1];
pc +=2;
}
void FMOV_XDDR(int m,n)
{
DR[n>>1] = XD[m>>1];
pc +=2;
}
void FMOV_DRXD(int m,n)
{
XD[n>>1] = DR[m>>1];
pc +=2;
}
oooooooooooo

/* FMOV XDm,XDn */

/* FMOV XDm,DRn */

/* FMOV DRm,XDn */

000 TLBO O OO O Data TLB miss exception O

0000000000 Data protection violation exception

000000000 Initial write exception O

00000000 Address error

0

/* FMOV XDm,@(RO,Rn) */

10-75



0.0000000

10.39 FMUL Floating Point Multiply ooooooo
goooooo
PR oo oooo goooo oo TOOO
gooo
0 FMUL  FRm,FRn FRnN*FRmM - FRn 1112nnnnmmmmO010 —
1 FMUL DRm,DRn DRn*DRmM - DRn 1111nnnOmMmmO0010 —
Q) oo
FPSCR.PR=UOOOFRNO FRMOOOOOOOOODOOOOODOOOOODOOOOO0O0O FRN
goooooo
FPSCR.PR=LO00O0ODRNO DRMOOOOOOOOOOOOOOOOOOODOOOOO0DOO DRN
goooooo

FPSCR.enableO/UN O OO O0ODOOOOOOFRPUODODOODOOOOODOOODOOODOOOO
0000000 C0COO0DOODOFPSCR.cause FPSCR.flag OO OO DOOOOODODOODO O OFRN/DRN

goboobooboboobooboobooboobooboboobooon

@)

gooad

void FMUL(int m,n)

{

pc +=2;

}

clear_cause();
if((data_type_of(m) == sNaN) ||
(data_type_of(n) == sNaN)) invalid(n);
else if((data_type_of(m) == gNaN) ||
(data_type_of(n) == gNaN)) gnan(n);
else if((data_type_of(m) == DENORM) ||
(data_type_of(n) == DENORM)) set_E();
else switch (data_type_of(m){
case NORM: switch (data_type_of(n)}{
case PZERO:

case NZERO: zero(n,sign_of(m)"sign_of(n)); break;

case PINF:
case NINF: inf(n,sign_of(m)"sign_of(n)); break;
default: normal_fmul(m,n); break;
break;
case PZERO:

case NZERO: switch (data_type_of(n)){
case PINF:

case NINF: invalid(n); break;
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default:
} break;
case PINF :

case NINF : switch (data_type_of(n)){

case PZE

case NZERO: invalid(n);

default:
} break;

}

FMUL 00000

RO:

break;

zero(n,sign_of(m)"sign_of(n));break;

inf(n,sign_of(m)"sign_of(n));break

FRmM,DRm FRn,DRn
NORM +0 -0 +INF —INF DENORM qNaN sNaN
NORM MUL 0 INF
+0 0 +0 -0 Invalid
-0 -0 +0
+INF INF Invalid +INF —INF
—INF —INF +INF
DENORM Error
gNaN gNaN
sNaN Invalid

000 DN=1O0OO0OO0O0ObOOOOOO00oObOboOoOOOOO

jooooooooood
FPUO OO OFPUerror O

0000 O Invalid operation
OoooOOo0oOooverflow 0O

0000000 Underflow
JO00000Inexact O

O
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10.40 FNEG Floating Point Negate Value ooooooo
ooooooooo

PR oo oooo 0oooo oo TOOD
oooo

0 FNEG FRn -FRn- FRn 1111nnnn01001101 1 —

1 FNEG DRn -DRn - DRNn 1111nnn001001101 1 —

1) 00

000000000 FRDRAODDOOOOCOOOOO@OOOOCODODOODOODOO FRN/DRN
goooooon
FPSCRO cause/fagl OO0 DOOO0OOOOO

2 ogood
void FNEG (int n){
FR[n] = -FR[n];

pc +=2;

M O0O0O00000o0O0oO0oooooooow

gbooooooooood
oo
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10.41 FRCHG FR-Bit Change gooooono
FROOOOO
PR oo oooo 0oooo oo TOOD
oooo
0 FRCHG FRSCR.FR=~FRSCR.FR 1111101111111101 1 —
1 — — — — —
1) 00

ob0o0o0o0bO00bO0OFrFPSCRH FROODOODOODOOOMOFPSCRO FROD OO OO O OFPPRO
U0 FPPR3IDOODOFROODO FRISOOXROO O XR150000 XRO0O O XR1500 FROOO
FR150 0000 0O FPSCR.FR= 0 0 0O FPPROO O FPPR151 FROO O FR1S5O0 0000 FPPR16
00 FPPR31O XROO O XR15000 0000 FPSCR.FR=101 00O 0O FPPR16J O FPPR310 FRO
U0 FR1SOOOO0O0 FPPROODO FPPR1TI XROO O XR150000000O

2) ogooo
void FRCHG() /* FRCHG */
{
if(FPSCR_PR == 0){
FPSCR "= 0x00200000; /* bit 21 */
PC += 2:
}

else undefined_operation();

oooooooooooo
oo
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10.42 FSCHG SZ-Bit Change gooooono
szooooo
PR oo oooo 0oooo oo TOOD
oooo
0 FSCHG FRSCR.SZ=~FRSCR.SZ 1111001111111101 1 —
1 — — — — —
1) 00

00000000000 FPSCRO SZO0O00D0O000DOOFPSCRO SZOODDOODOODOOO
goboobooboboboboobobbooboboboboboO0o0obOob0O00bOFRPSCR.SZ= O
gobooboboboboboboobobboobOobobOo FPSCR.SZ=I0O0O0O ODOOODOODOODO

gdobo0oodoboooooooo
2) oooo
void FSCHG() /* FSCHG */
{
if(FPSCR_PR == 0){
FPSCR "= 0x00100000; /* bit 20 */
PC += 2:
}

else undefined_operation();

oooooooooooo
oo
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10.43  FSQRT Floating Point Square Root ooooooo
oooooooon

PR oo oooo 0oooo oo TOOD
oooo
0 FSQRT FRn v FRn-FDn 1111nnnn01101101 9 —
1 FSQRT DRn v DRn-DRn 1111nnnn01101101 22 —
1) 00
FPSCRPPR=O0O0OFRNOOOO0OOO0OCOOOOOOOCOOOCOOOOOOOD FRAOOOO
ooo

FPSCR.PR=LI 000 DRnOOOOO0OO0OO0OO0ODOOODOOOOODOODOOODODO DRNOODO
gooo

FPSCR.enableI OO0 OO0OODODOODOFPUOODOOODOOODOOOOODODOODOODOOO
O000O0OO0ODOOODOFPSCR.cause FPSCRflapD DO O ODOOOOODOOODODOOFRN/DRN
goboobooboobooboobooboobooboobobooon

2 good
void FSQRT(int n){
pc +=2;
clear_cause();
switch(data_type_of(n)){
case NORM : if(sign_of(n) == 0) normal_ fsqrt(n);
else invalid(n); break;
case DENORM: if(sign_of(n) == 0) set_E();
else invalid(n); break;
case PZERO :
case NZERO :
case PINF : break;
case NINF : invalid(n); break;
case gNaN : gnan(n); break;

case sNaN : invalid(n); break;

}

void normal_fsqrt(int n)

{
union {
float f;

intl;
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}

union {
double d;
int I[2];

}

union {

}
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dstf,tmpf;

dstd,tmpd;

int double x;
int I[4];

if(FPSCR_PR == 0) {

tmpf.f = FR[n]; /* save destination value */
dstf.f = sgrt(FR[n]); /* round toward nearest or even */
tmpd.d = dstf.f; /* convert single to double */
tmpd.d *= dstf.f;
if(tmpf.f 1= tmpd.d) set_I();
if((tmpf.f < tmpd.d) && (SPSCR_RM == 1))
dstf.| -= 1; /* round toward zero */
if(FPSCR & ENABLE_I)fpu_exception_trap();
else FR[n] = dstf.f;

}else {

tmpd.d = DR[n>>1]; /* save destination value */
dstd.d = sqgrt(DR[n>>1]); /* round toward nearest or even */
tmpx.x = dstd.d; /* convert double to int double */
tmpx.x *= dstd.d;
if(tmpd.d != tmpx.x) set_I();
if((tmpd.d < tmpx.x) && (SPSCR_RM == 1)) {
dstd.I[1] -= 1; /* round toward zero */

if(dstd.I[1] == Oxfffffff) dstd.I[0] -= 1;

}
if(FPSCR & ENABLE_I)fpu_exception_trap();
else DR[n>>1] = dstd.d;



o.0o0oooon

FSQRT 00000

FRn

+NORM

—NORM

+0

-0

+INF

—INF

gNaN

sNaN

FSQRT(FRn)

SQRT

Invalid

+0

—0

+INF

Invalid

qNaN

Invalid

000 DN=1O0OO0OO0O0ObOOOOOO00oObOboOoOOOOO

jooooooooood
FPUO O O O FPU error

0000 O Invalid operation

Jo00000Inexact O

0

O
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10.44  FSTS Floating Point Store System Register(] 0 0 0 00 O
0oo00O0oO0oOoOoOoOoOoO0

oo oooo ooooo oo TOOO
oooo
FSTS FPUL,FRn FPUL - FRn 1111nnnn00001101 1 —
(1) oo
00000000 FPULOOODOO00O0O0OO0ODOO0 FRAOOOOOOO
) oooo

void FSTS(int n)

{
FR[n] = FPUL,;
pc +=2;

oooooooooooo
oo
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1045 FSUB Floating Point Subtract ooooooo
goooooo
PR oo oooo goooo oo TOOO
gooo
0 FSUB  FRm,FRn FRn-FRm - FRn 1112nnnnmmmmO001 | 1 —
1 FSUB DRm,DRn DRn-DRm - DRn 1111nnnOmmmO0001 | 6 —
Q) oo
FPSCRPR=QIOOOFRNO FRmOOOOOODODOOOODOOOODOOOODOOOOO FRN
goooooo
FPSCR.PR=LO00O0ODRNO DRMOOOOOOOOOOOOOOOOOOODOOOOO0DOO DRN
goooooo

FPSCR.enableO/UN O OO O0ODOOOOOOFRPUODODOODOOOOODOOODOOODOOOO
0000000 C0COO0DOODOFPSCR.cause FPSCR.flag OO OO DOOOOODODOODO O OFRN/DRN
goboobooboboobooboobooboobooboboobooon

2 ogood
void FSUB (int m,n)
{
pc +=2;
clear_cause();
if((data_type_of(m) == sNaN) ||
(data_type_of(n) == sNaN)) invalid(n);
else if((data_type_of(m) == gNaN) ||
(data_type_of(n) == gNaN)) gnan(n);
else if((data_type_of(m) == DENORM) ||
(data_type_of(n) == DENORM)) set_E();
else switch (data_type_of(m))}{
case NORM: switch
case NORM: normal_faddsub(m,n,SUB); break;
case PZERO:
case NZERO: register_copy(m,n); FR[n] = -FR[n];break;
default: break;
} break;
case PZERO: break;
case NZERO: switch
case NZERO: zero(n,0); break;
default: break;

} break;
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case PINF: switch (data_type_of(n))}{

case PINF: invalid(n); break;
default: inf(n,1); break;

} break;

case NINF: switch (data_type_of(n))X
case NINF: invalid(n); break;
default: inf(n,0); break;

} break;

}
FSUB DO O0ODO

FRmM,DRm FRn,DRn

NORM +0 -0 +INF —INF DENORM gNaN

sNaN

NORM SuUB +INF —INF

+0 -0

-0 +0

+INF —INF Invalid

—INF +INF Invalid

DENORM Error

qNaN gNaN

sNaN

Invalid

000 DN=1O0OO0OO0O0ObOOOOOO00oObOboOoOOOOO

goobooooooooog
FPUO OO OFPUerror 0O
0000 O Invalid operation ad
000o0o00Odoverflow O
00000O00Underflow 0O
000000Inexact O
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1046 FTRC Floating Point Truncate
and Convert to Integer

gooood

guoooobd

PR oo oooo

ooooo

oooooo

TOOO

0 FTRC FRm,FPUL (long)FRm - FPUL 1111mmmmo00111101
1 FTRC DRm,FPUL (long)DRm - FPUL 1111mmm000111101

1) 00

FPSCR.PR=COOOFRmOOO0OOOO0OOO0OODOOO0OODOOODOODOOO0ODOOO0 FPUL

goooooon

FPSCR.PR=0 000 DRmUODOOOOOO0OOO0OODOOOOODOOOOODOOOOODOD FPUL

goooooon
oboooobooboobooooDbo

FPSCR.enableI OO0 O0O00OO0ODOODOOODOOOOO FPUODODOODOOOODODODO

000000000000 O00000
) 0oooo

#define N_INT_SINGLE_RANGE 0xcf000000 /* -1.000000 * 231 */

#define P_INT_SINGLE_RANGE Ox4effffff /* 1.fffffe * 2230 */

#define N_INT_DOUBLE_RANGE 0xc1e00000 /* higher of -1.0000000000000 * 231 */

#define P_INT_DOUBLE_RANGE 0x41dfffff /* higher of 1.fffffffffffff * 2430 */

void FTRC(int m)
{
pc +=2;
clear_cause();
if(FPSCR.PR==0){
case(ftrc_single_ type_of(m)){
NORM: FPUL = FR[m]; break;
PINF: ftrc_invalid(0); break;
NINF: ftrc_invalid(1); break;
}

}
else{ /* case FPSCR.PR=1 */

case(ftrc_double_type_of(m)){
NORM: FPUL = DR[m>>1]; break;
PINF: ftrc_invalid(0); break;
NINF: ftrc_invalid(1); break;

}
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}
int ftrc_signle_type_of(int m)
{
if(sign_of(m) == 0){
if(FR_HEX[m] > 0x7f800000) return(NINF); /* NaN */
else if(FR_HEX[m] > P_INT_SINGLE_RANGE)
return(PINF); /* out of range,+INF */
else return(NORM); /* +0,+NORM */
}else {
if(FR_HEX[m]< N_INT_SINGLE_RANGE)
return(NINF); /* out of range ,+INF,NaN*/
else return(NORM); /*-0,-NORM */
}
}
int ftrc_double_type_of(int m)
{
if(sign_of(m) == {
if((FR_HEX[m] > 0x7f00000) ||
((FR_HEX[m] == 0x7ff00000) &&
(FR_HEX[m+1] != 0x00000000))) return(NINF); /* NaN */
else if(FR_HEX[m] > P_INT_DOUBLE_RANGE)
return(PINF); /* out of range,+INF */
else return(NORM); /* +0,+NORM */
}else {
if(FR_HEX[m] < N_INT_DOUBLE_RANGE)
return(NINF); /* out of range ,+INF,NaN*/
else return(NORM); /*-0,-NORM */
}
}
void ftrc_invalid(int sign)
{
set_V();

00 Oif(FPSCR & ENABLE_V) == 0){
if(sign == 0) FPUL = OxTfffffff;
else FPUL = 0x80000000;

}

else fpu_exception_trap();
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FTRC O OOODO

Positive | Negative
Out of Out of
FRn,DRn NORM +0 -0 Range Range +INF —INF gqNaN sNaN
FTRC TRC Invalid Invalid Invalid Invalid Invalid Invalid
(FRn,DRn) +MAX —MAX +MAX —FMAX —MAX FMAX

000 DN=1O0O0OoOoooooboobooobooobobon

jooooooooood
FPUO O O O FPU error

0000 O Invalid operation

Jo00000Inexact O

0

O
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10.47 FTRV Floating Point Transform Vector ooooooo

0ooooo

PR oo oooo 0oooo oo TOOD
oooo

0 FTRV  XMTRX,FVn XMTRX*FVn - FVn 1111nn0111111101 4 —

1 — — — — —

1) 00

FPSCRPR=J O OOXMTRX OOOOOOOOOO0DOODOO0 XFOOO XF150000000
000000 OrvNOOODODOOODOODODOODOO FRINEO FRM+3J0OO0O00OO0OCODODOO
goboobobooobobobooboboobOo rVvnOOODODOO

XMTRX FVn FVn
XF[0] XF[4] XF[8] XF[12] FR[n] FR[n]
XF[1] XF[5] XF[9] XF[13] | x | FR[n+1]| —|FR[n+1]
XF[2] XF[6] XF[10] XF[14] FR[N+2] FR[N+2]
XF[3] XF[7] XF[11] XF[15] FR[N+3] FR[N+3]

FTRVOOODODOOOOODOOOODODOOOO0OOO0OO0OO0OO0OO0OrRADDD FMULDOODODODO
gobooboboboobobobooboboFrRVODODOOODODOOD

o.00ob0b00boobooboobob 3e0obooooo

g.000b00b0ooboboobobobobobozsgoooboooobOooooDo

o.000b00booobooboobooboo

o.00ob0o0ooobooboobooo

oboooobooooboooob

O.0000sNaNODOOOOODOOoobOoboooo
o.00o0boo0obooboobooboobooboobooboboobooboobooobooono
O.0000000000gNaNODOO00000D0O00gNaNODDOODOgno
o.00b0b00oboboooboobooooboaon
Dad0000O000O0OO0OO0ODOOO0ODOOOO0OOO0OO0OCOODOOODODODODOODOOOODO
ObhyoooOOoOooOOooooooooooboooooo

O.0000sNaNOgNaND O OO0O0OOoogooooooobooboobooboooon

FPSCR.enableVO/UM OO OOOOOOOODOFPUOOODODOODOODOOOOODODO
000000 MMOOO0O0OOFPSCR.cause FPSCR.(fla@d (M O DOO0O00OOCOODOOOFRN/DRN
goooboobobooboobooboobooboobooboobooon

2) good

void FTRV (intn) /*FTRV FVn */
{

float saved_vec[4],result_vec[4];
int saved_fpscr;

int dst,i;
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if(FPSCR_PR==0) {

}

PC +=2;
clear_cause();
saved_fpscr = FPSCR,;

FPSCR &= ~ENABLE_VOUI; /* mask VOUI enable */

dst=12-n; /*select other vector than FVn */
for(i=0;i<4;i++)  saved_vec [i] = FR[dst+i];
for(i=0;i<4;i++)  {
for(j=0;j<4;j++) FR[dst+]] = XF[i+4]];
fipr(n,dst);
result_vec [i] = FR[dst+3];
}
for(i=0;i<4;i++)  FR[dst+i] = saved_vec [i];
FPSCR = saved_fpscr;
if(FPSCR & ENABLE_VOUI)fpu_exception_trap();

else for(i=0;i<4;i++)  FR[n+i] = result_vec [i];

else undefined_operation();

oooooooooooo
0000 O Invalid operation O
0000000 Ooverflow O
0000000Underflow 0O
000000 Inexact O
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10.48 JMP JuMP ooond
ooooo oooooO
oo oooo ooooo oooooo TOODO
JMP @Rn Rn-PC 0100nnnn00101011 2 —
(1) oo
RNOODOOO0OOOOO0ODOOOOOOOOOOODO
@) oo

oboooboooboobobooboboobobooobooooboboboobooboboobooo
oboooboooboobobooboboobobooobooooboboboobooboboobooo
gooobooboobooobooboobooon

(©)] good
JMP(intn) /*JMP @Rn */
{
unsigned int temp;
temp=PC;
PC=R[n];
Delay_Slot(temp+2);
}
4) ooo
MOV.L JMP_TABLE,RO ;RO=TRGETO 00000
JMP @RO S TRGED OOOOOO
MOV RO,R1 ;0000o0oMoMIOO0ODOOOO
.align 4
JMP_TABLE: . data.l TRGET ;00000000000
000oooooooa
TRGET: ADD #1,R1 ;000
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10.49 JSR Jump to SubRoutine ooon
00000000
0000000on oooooo
oo opoo ooooo gooogo TOOO
JSR @Rn PC+4- PR, Rn-PC 0100nnnNn00001011 2 —
@) oo

0000000000000000000000000000000000000000000

00000000PC+40 PRODDOOODO0O0O0O RMODOOOOOOOD000OOOORTS

000000000000000000000000000000

@) oo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000

00000000000000000000

©) 0oooo
JSR(intn) /*JSR @Rn */
{

unsigned int temp;

temp=PC;
PR=PC+4;
PC=R[n];
Delay_Slot(temp+2);
}
4) oood
MOV.L JSR_TABLE,RO0 ;RO=TRGETO 00000
JSR @RO S TRGED OO OUOOO
XOR R1,R1 ;000000 XorROOOOoooo
ADD RO,R1 ; <0000CCocOO0 O OoOon
0000ooo (PROOO)OOO
.align 4
JSR_TABLE: . data.l TRGET ;00000000000
TRGET: NOP ;< 00000ooo0 00O
MOV R2,R3 ;
RTS ;00 ADDOOOOOOoOoOg
MOV #70,R1 S RTSOOOO MOMOOOOOOO
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10.50 LDC LoaD to Control register oooooooo

obooooo
goooooogn

oo goooo ooooo oo TOOO
good
LDC Rm,DBR Rm - DBR 0100mmmm11111010 |1 —
LDC @Rm+, DBR Rm - DBR, 0100mmmm11110110 |1 —
RmO 4 - Rm
1) oo
ooboooooooobooooooobobBROODOODOO
2 oo
gobooooobooboobooooooobooboobooboooobooOooo
3 oood
LDCDBR(int m) /*LDC Rm,DBR : Privileged */
{
DBR=R[m];
PC+=2;
}
LDCMDBR(int m) /*LDC.L @Rm+,DBR : Privileged */
{
DBR=Read_Long(R[m]);
R[m]+=4;
PC+=2;
}

oooooooooooo

General illegal instruction exception
lllegal slot instruction exception

Data TLB miss exception

Data TLB protection violation exception

Address error
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10.51 LDS LoaD to FPU System register godoouogo
FPUOODOD
000000000
oo oooo opoood oo TOOO
goog
LDS Rm,FPUL Rm - FPUL 0100mmmmO01011010 |1 —
LDS.L @Rm+,FPUL (Rm)-FPUL, RmO4-Rm |0100mmmm01010110 |1 —
LDS Rm,FPSCR Rm - FPSCR 0100mmmmO01101010 |1 —
LDS.L @Rm+,FPSCR |(Rm)-FPSCR, RmO 4-Rm 0100mmmm01100110 |1 —

1) 00

obooo0obO00 FPUODOOOODO FPULOFPSCRODOOOOODO

) 0oooo

#define FPSCR_MASK 0x003FFFFF

LDSFPUL(int m) /* LDS Rm,FPUL */
{
FPUL=R[m];
PC+=2;
}
LDSMFPUL(int m) /*LDS.L @Rm+,FPUL */

{

FPUL=Read_Long(R[m]);

R[m]+=4;
PC+=2;
}

LDSFPSCR(int m) * LDS Rm,FPSCR */

{

FPSCR=R[m] & FPSCR_MASK;

PC+=2;
}

LDSMFPSCR(int m) /* LDS.L @Rm+,FPSCR */

{

FPSCR=Read_Long(R[m]) & FPSCR_MASK;

R[m]+=4;
PC+=2;
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gooooooooooo
Data TLB miss exception
Data Access Protection exception

Address Error
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10.52 LDTLB LoaD PTEH/PTEL/PTEAto TLB O UOOOOODOO

TLBOOOOO (0ooo)
oo 0ooo ooooo 000000 | TOOO
LDTLB PTEH/PTEL/PTEA - TLB 0000000000111000 1 —
1) oo

PTEH/PTEL/PTEAD OO OO OO MMUCRURCOMMCOUOOODOOOOUOOOODOOOOOO
00000000 TLB (Translation Lookaside Bufferld O 0 0O O 0O O
LDTLB OO OOOOOCOOOU0ODDOOCOO0U00ODOOOO0OUOooDOoOoOOoooooDoooog
oooooooooooooo
2 oo
0000 PTEH/PTEL/PTEAD D ODODO TLBOOOOOODOOOOOOMMU OOOOODOODOO
oo0oMMUOOOOODOOOOOOODOD PIOODO P2O0000000ODOODOOOOODODODOO
odooo0o0doOooo0U0oooooU0UUOoDooOOoU0DODOOoOO0U0UDODOoDODOoDOOOOOO
LDTLB OO OO0 POOUOCOPIDO0O0OOOOOODODOODOOOOO BRAFD BSRARD JMPO JSRT
RTSORTEDOUOOOOOOOOOO 1000000000000 0OOO
3) oooo
LDTLB(O) /*LDTLB */
{
TLB[MMUCR. URC] .ASID=PTEH & 0x000000FF;
TLB[MMUCR. URC] .VPN=(PTEH & OxFFFFFCO00)>>10;
TLB[MMUCR. URC] .PPN=(PTEH & Ox1FFFFC00)>>10;
TLB[MMUCR. URC] .SZ=(PTEL & 0x00000080)>>6 | (PTEL & 0x00000010)>>4;
TLB[MMUCR. URC] .SH=(PTEH & 0x00000002)>>1,;
TLB[MMUCR. URC] .PR=(PTEH & 0x00000060)>>5;
TLB[MMUCR. URC] .WT=(PTEH & 0x00000001);
TLB[MMUCR. URC] .C=(PTEH & 0x00000008)>>3;
TLB[MMUCR. URC] .D=(PTEH & 0x00000004)>>2;
TLB[MMUCR. URC] .V=(PTEH & 0x00000100)>>8;
TLB[MMUCR. URC] .SA=(PTEA & 0x00000007);
TLB[MMUCR. URC] .TC=(PTEA & 0x00000008)>>3;

PC+=2;
}
) 0ooo
MOV @RO,R1 000000000000000 O 0 R1 0 0000
MOV R1,@R2 ‘R10 PTEHO 0000, R2 O PTEHO 00000(H'FFFFFFFO)
LDTLB ‘PTEH,PTEL,PTEA 000000 TLB O 0000
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1053 MAC.L Multiply and ACcumulate Long oooooo
oooooono
ogd ogooo gooood od TOOO
oooo
MAC.L @Rm+,@Rn+ gpoooo 0000nNnnnmmmm1111 (205 —

(Rn)x (Rm)+MAC -
MAC
Rn+4 - Rn,
Rm+4 - Rm

(2) oo

000000 RmORNOOOOODODOOOOO 3200000000000000D0O0000O0O
0640000 MACOODOODDODODOOOODODODDOODO MACOOOOOODDODDODOOOOOO
0000000000000 RmO+HM4ORNO+4 0000

sOgdddoobDoOboOOoOdOO0O0O MACHOMACLOOOOOODOD e4D00ODOO0OOOO0ODOO

SsOd00d0d100000OMACOOOODODODOOLSBOO 48000000000 00000O00O
gooOooooooMACOODODOOOO 4800000000 0000O0DODODOO
H'FFFF800000000000( 0 O)O O H'O0007FFFFFFFFFFE(O O0)O0 O O0DODOOODO
(2) oooo

MACL(long m, long n) /* MAC.L @Rm+,@Rn+ */

{

unsigned long RnL,RnH,RmML,RmH,Res0,Res1,Res2;
unsigned long temp0,templ,temp2,temp3;
long tempm,tempn,fnLmL;

tempn=(long)Read_Long(R[n]);
R[n]+=4;
tempm=(long)Read_Long(R[m]);
R[m]+=4;

if ((long)(tempn~tempm)<0) fnLmL=-1;
else fnLmL=0;

if (tempn<0) tempn=0-tempn;

if (tempm<0) tempm=0-tempm;

templ=(unsigned long)tempn;
temp2=(unsigned long)tempm;
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RnL=temp1&0x0000FFFF;
RnH=(temp1>>16)&0x0000FFFF;
RmL=temp2&0x0000FFFF;
RmH=(temp2>>16)&0x0000FFFF;
tempO=RmL*RnL;
templ=RmH*RnL,;
temp2=RmL*RnH;
temp3=RmH*RnH;

Res2=0;

Resl=templ+temp2;

if

(Resl<templ) Res2+=0x00010000;

templ=(Res1<<16)&0xFFFF0000;
ResO=tempO+temp1;

if

(ResO<temp0) Res2++;

Res2=Res2+((Res1>>16)&0x0000FFFF)+temp3;

if(fnLmL<0){

}

Res2= "Res2;
if (Res0==0) Res2++;
else Res0=( "Res0)+1;

if(S==1){

}

ResO=MACL+ResO0;

if (MACL>Res0) Res2++;

if (MACH&0x00008000);

else Res2+=MACH)|0xFFFF0000;
Res2+=MACH&0x00007FFF;

if(((long)Res2<0)&&(Res2<0xFFFF8000) )
Res2=0xFFFF8000;
Res0=0x00000000;
}
if(((long)Res2>0)&&(Res2>0x00007FFF)){
Res2=0x00007FFF;
Res0=0xFFFFFFFF;

%

MACH=(Res2&0x0000FFFF)|(MACH&0OxFFFF0000);
MACL=Res0;
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else {
ResO=MACL+Res0;
if (MACL>Res0) Res2++;

Res2+=MACH;
MACH=Res2;
MACL=ResO0;
}
PC+=2;
}
(©)] ooo
MOVA
MOV
MOVA
CLRMAC
MAC.L
MAC.L
STS
000000000000
.align
TBLM .data.l
.data.l
TBLN .data.l
.data.l

10-100

TBLM,RO
RO,R1
TBLN,RO

@RO+,@R1+
@RO+,@R1+
MACL,RO

2
H'1234ABCD
H'5678EF01
H'0123ABCD
H'4567DEFO

f000bo oboob 0 O

Jo0obd bbotbo O O
sMACOOODOOD OO DO

)

;000 ROODODO
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10.54 MAC.W  Multiply and ACcumulate Word oooooo
oood
oo oooo ooooao oo TOODO
oooo
MAC.W@Rm+,@Rn+ ooooao 0100nnnnmmmm1111 205 —
MAC @Rm+,@Rn+ (Rn)x (Rm)+MAC -
MAC
Rn+2 - Rn,
Rm+2 - Rm
1) oo

00000 RmORNODOODOO0OOOO0O0O0 160000000DOO00DOOO0OOOOODO
0320000 MACOODODOOOODOODODOODODOO MACODOOOODODODODOODOOO
goooooobo0obDO00ORrRmO+20RnO0+20000

SsOO0O0obU00OD1ex 16+64-640000000000000000 MACHOMACLODOO
googdbe4bbODOODOOO

SO0O001000016x 16+32-32000000000000MACODOOOOOOOODOO
oO0oooooooOoooooMACLOODOOOOOOODOOOOOOO0OOO H'8oo000000 O O)
OO0 H7FFFFFFEO O O0)00O0DOOCOOO00ODOODOOO0OODODOCOOMACHOOOOO LSB
0i100000000000000C0000000000000 Heoooooo0 O)DOOOOO
000000000000 HYFFFFFFRCCO)OOMACLOODOOOCOOOODOO

) oo
SO0000000016x 16+64-640 0000000000000
©) oooo

MACW(long m, long n) /* MAC.W @Rm+,@Rn+ */
{
long tempm,tempn,dest,src,ans;
unsigned long templ;
tempn=(long)Read_Word(R[n]);
R[n]+=2;
tempm=(long)Read_Word(R[m]);
R[m]+=2;
templ=MACL;
tempm=((long)(short)tempn*(long)(short)tempm);
if ((long)MACL>=0) dest=0;
else dest=1;
if ((long)tempm>=0) {
src=0;
tempn=0;
}
else {
src=1;
tempn=0xFFFFFFFF;
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}
PC+=2;
}
(4) ooo
MOVA TBLM,RO
MOV RO,R1
MOVA TBLN,RO
CLRMAC
MAC.W @RO+,@R1+
MAC.W @RO+,@R1+
STS MACL,RO
0000b00ooboo
.align 2
TBLM .data.w H'1234
.data.w H'5678
TBLN .data.w H'0123
.data.w H'4567

}
src+=dest;
MACL+=tempm;
if ((long)MACL>=0) ans=0;
else ans=1;
ans+=dest;
if (S==1) {
if (ans==1) {
if (src==0) MACL=0x7FFFFFFF;
if (src==2) MACL=0x80000000;
}
}

else {
MACH+=tempn;
if (tempI>MACL) MACH+=1;
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10.55 MOV MOVe data googooo
goooo
00 oooo ooooo 00 TOOO
oooo
MOV Rm,Rn Rm-Rn 0110nnnnmmmmO0011 |1 —
MOV.B Rm,@Rn Rm - (Rn) 0010nnnnmmmmoO000 |1 —
MOV.W  Rm,@Rn Rm - (Rn) 0010nnnnmmmmO001 |1 —
MOV.L Rm,@Rn Rm - (Rn) 0010nnnnmmmmoO010 |1 —
MOV.B @Rm,Rn Rm)-OO0O00O0 -Rn 0110nnnnmmmmO000 |1 —
MOV.W @Rm,Rn (Rm)-O0000 -Rn 0110nnnnmmmmoO001 |1 —
MOV.L @Rm,Rn (Rm)-Rn 0110nnnnmmmmO0010 |1 —
MOV.B Rm,@-Rn Rn-1-Rn, Rm- (Rn) 0010nnnnmmmmO0100 |1 —
MOV.W  Rm,@-Rn Rn-2 - Rn, Rm- (Rn) 0010nnnnmmmmO0101 |1 —
MOV.L Rm,@-Rn Rn-4 - Rn, Rm - (Rn) 0010nnnnmmmmoO0110 |1 —
MOV.B @Rm+,Rn Rm)-OO0O0O -Rn, 0110nnnnmmmm0100 |1 —
Rm+1 - Rm
MOV.W  @Rm+,Rn Rm)-OO0O0O -Rn, 0110nnnnmmmmO0101 |1 —
Rm+2 - Rm
MOV.L @Rm+,Rn (Rm) - Rn, Rm+4 - Rm 0110nnnnmmmmO0110 |1 —
MOV.B Rm,@(RO,Rn) Rm - (RO+Rn) 0000nNnNnNnmmmmO100 |1 —
MOV.W  Rm,@(RO,Rn) Rm - (RO+Rn) 0000nnNnnmmmmO0101 |1 —
MOV.L Rm,@(RO,Rn) Rm - (RO+Rn) 0000nNnNnNnmmmmO110 |1 —
MOV.B @(RO,Rm),Rn (RO+RmM)-0 000 -Rn 0000nnNnnmmmm1100 |1 —
MOV.W @(RO,Rm),Rn (RO+RmM)-0000 -Rn 0000nnnnmmmm31101 |1 —
MOV.L @(RO,Rm),Rn (RO+Rm) - Rn 0000nnNnnmmmm1110 |1 —
(2) od

gbooobodoboobobooboboobobooboboobobboobobboobooo
ooooooooo/mog/ooooooofoooooo0oooooooooooooo
goboobobobooboboboobobobooboobobooboobooboon

2) oooog
MOV(long m, long n) /* MOV Rm,Rn */

{

RIn]=R[m];
PC+=2;
}

MOVBS(long m, long n) /* MOV.B Rm,@Rn */

{
Write_Byte(R[n],R[m]);
PC+=2;

}

MOVWS(long m, long n) /* MOV.W Rm,@Rn */
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{
Write_Word(R[n],R[m]);
PC+=2;

}

MOVLS(long m, long n) /* MOV.L Rm,@Rn */
{

Write_Long(R[n],R[m]);

PC+=2;
}

MOVBL(long m, long n) /* MOV.B @Rm,Rn */
{
R[n]=(long)Read_Byte(R[m]);
if ((R[n]&0x80)==0) R[n]&=0x000000FF;
else R[n]|=0xFFFFFFOO;
PC+=2;
}

MOVWL(long m, long n) * MOV.W @Rm,Rn */
{
R[n]=(long)Read_Word(R[m]);
if ((R[n]&0x8000)==0) R[n]&=0x0000FFFF;
else R[n]|=0xFFFF0000;
PC+=2;
}

MOVLL(long m, long n) /* MOV.L @Rm,Rn */
}

R[n]=Read_Long(R[m]);

PC+=2,
}

MOVBM(long m, long n) /* MOV.B Rm,@-Rn */
{

Write_Byte(R[n]-1,R[m]);

R[n]-=1;

PC+=2,
}

MOVWM(long m, long n) /* MOV.W Rm,@-Rn */
{

Write_Word(R[n]-2,R[m]);

R[n]-=2;

PC+=2;
}
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MOVLM(long m, long n) /* MOV.L Rm,@-Rn */
{

Write_Long(R[n]-4,R[m]);

R[n]-=4;

PC+=2;
}

MOVBP(long m, long n) /* MOV.B @Rm+,Rn */
{
R[n]=(long)Read_Byte(R[m]);
if ((R[n]&0x80)==0) R[n]&=0x000000FF;
else R[n]|=0xFFFFFFOO;
if (n'=m) R[m]+=1;
PC+=2;
}
MOVWP(long m, long n) /* MOV.W @Rm+,Rn */
{
R[n]=(long)Read_Word(R[m]);
if ((R[n]&0x8000)==0) R[n]&=0x0000FFFF;
else R[n]|=0xFFFF000O;
if (n!=m) R[m]+=2;
PC+=2;
}

MOVLP(long m, long n) /* MOV.L @Rm+,Rn */
{

R[n]=Read_Long(R[m]);

if (n'=m) R[m]+=4;

PC+=2;
}
MOVBSO0(long m, long n) /* MOV.B Rm,@(R0O,Rn) */
{
Write_Byte(R[n]+R[0],R[m]);
PC+=2,
}
MOVWSO0(long m, long n) /* MOV.W Rm,@(RO,Rn) */
{
Write_Word(R[n]+R[0],R[m]);
PC+=2;
}
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MOVLSO(long m, long n) /* MOV.L Rm,@(RO,Rn) */
{

Write_Long(R[n]+R[0],R[m]);

PC+=2;
}

MOVBLO(long m, long n) /* MOV.B @(R0,Rm),Rn */
{

R[n]=(long)Read_Byte(R[m]+R[0]);

if ((R[n]&0x80)==0) R[n]&=0x000000FF;

else R[n]|=0xFFFFFFOO;

PC+=2;
}

MOVWLO(long m, long n) /* MOV.W @(RO,Rm),Rn */
{

R[n]=(long)Read_Word(R[m]+R[0]);

if ((R[n]&0x8000)==0) R[n]&=0x0000FFFF;

else R[n]|=0xFFFF0000;

PC+=2;
}
MOVLLO(long m, long n) /* MOV.L @(RO,Rm),Rn */
{
R[n]=Read_Long(R[m]+R[0]);
PC+=2;
}
(3) ooog
MOV RO,R1 ;0 0 0 RO=H'FFFFFFFF,R1=H'00000000
; 000 R1=H'FFFFFFFF
MOV.W RO,@R1 (] 00 RO=H'FFFF7F80
;000 (R1)=H7F80
MOV.B @RO,R1 0 00O (RO)=H'80,R1=H'00000000
; 000 R1=HFFFFFF80
MOV.W RO,@-R1 000 RO=HAAAAAAAA,(R1)=H'FFFF7F80
; 000 R1=H'FFFF7F7E,(R1)=H'AAAA
MOV.L @RO+,R1 ;000 RO=H'12345670
; 000 RO=H'12345674,R1=(H'12345670)
MOV.B R1,@(RO,R2) ; 000 R2=H'00000004,R0=H'10000000
: 000 R1=(H'10000004)
MOV.W @(RO,R2),R1 ; 000 R2=H'00000004,R0=H'10000000

;000 R1=(H'10000004)
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10.56 MOV MOVe Constant Value ooogoon
oooooono
oooooao
oo oooo gpoooo gpoooo | Tooo
MOV  #imm,Rn imm-0000 -Rn 1110nnnniiiiiiii 1 —
MOV.W  @(disp,PC),Rn |(dispx2+PC+4) - 1001nnnndddddddd 1 —
0000 -Rn
MOV.L @(disp,PC),Rn (dispx4+PC+4) - Rn 1101nnnndddddddd 1 —
(2) oo

gbooobodoboobobooboboobobooobobobob rRMObOODbDOOOODOn
gboboobooobooooobooooobooboooooPcH0000DOODOx20000
ogpPCHu100000000O0x40000D000DO000O0ODODOOD

goboooooboobsbooooooobogoooobooobooooo 200boooboOoooOoOoO
googooOo pPCH+5100 000000000 0ODOO0OPCOODOODOOOOODODOOD

gobooooooooboooobsbogoogooooboooooobooooboo400boboogo
goooooobooD PCH+102 00 0D0O0O0OOOOOO PCODOODOOODOODOO
gooob 20000 oo0booooobooooobooboon

) oo
PCOODO0O0ONOOOOONOONOOOOONONONOOOOONOONOOOODNOONOOO
©) oooo

MOVI(int i, int n) /* MOV #imm,Rn */

{
if ((i&0x80)==0) R[n]=(0x000000FF & i);
else R[n]=(0xFFFFFFOO | i);
PC+=2;

}

MOVWI(d, n) /* MOV.W @(disp,PC),Rn */
{

unsigned int disp;

disp=(unsigned int)(OxO00000FF & d);
R[n]=(int)Read_Word(PC+4+(disp<<1));

if ((R[n]&0x8000)==0) R[n]&=0x0000FFFF;
else R[n]|=0xFFFF0000;

PC+=2;

MOVLI(int d, int n)/* MOV.L @(disp,PC),Rn */

unsigned int disp;
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disp=(unsigned int)(0x000000FF & (int)d);
R[n]=Read_Long((PC&O0xFFFFFFFC)+4+(disp<<2));

PC+=2;
}
4 ooo
0oooa
1000 MOV #H'80,R1 ;R1=H'FFFFFF80
1002 MOV.W IMM,R2 ;R2=H'FFFFOABC IMM 0O (PC+4+H'08) O 0ODO
1004 ADD #-1,R0 ;
1006 TST RO,R0O ;
1008 MOV.L @(3,PC),R3 ;R3=H'12345678
100A BRA NEXT gooodo
100C NOP
100E IMM .dataw H'9ABC ;
1010 .dataw H'1234 ;
1012 NEXT JMP @R3 BRAOO OO
1014 CMP/EQ #0,R0 ;
.align 4 ;
1018 .data.l H'12345678 ;
101C .data.l H'O9ABCDEFO ;
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10.57 MOV MOVe Global data ooogoon
ooooo
oooooo
oo oooo ooooo ooo|ToO0
ooo| O
MOV.B @(disp,GBR),RO (disp+GBR)- 0000 RO  |11000100dddddddd 1 —
MOV.W  @(disp,GBR), RO |(dispx2+GBR)~0 000 ~R0O |11000101dddddddd 1 —
MOV.L @(disp,GBR),RO (dispx4+GBR) - RO 11000110dddddddd 1 —
MOV.B RO, @(disp,GBR) RO - (disp+GBR) 11000000dddddddd 1 —
MOV.W  RO,@(disp,GBR) |RO- (dispx2+GBR) 11000001dddddddd 1 —
MOV.L RO,@(disp,GBR) RO - (dispx4+GBR) 11000010dddddddd 1 —
(1) 0g

gboooooboobobooboboobobooobooboooboboboobooboboobooo
gobooboobooboboooboboobobobO rRODODOOODOOOODODOODODO
goboosgbobooboboboobobboobobbooboboobobo+2550000000000
goboobmoooboobob sgbooobooboobobobobobo0obob0 2000000510
gobooboboboobobooobobooobobobooboboosbobooboobooobooboobooo
gbob0o40000000+1020000000000000000D0

oboooboooboobobooboboobobooobooooboboboobooboboobooo
goooooon

@) oo
000000000000000000000 ROODOOODO

@) oooo
MOVBLG(intd O /* MOV.B @(disp,GBR),R0 */
{

unsigned int disp;

disp=(unsigned int)(OxO00000FF & d);
R[0]=(int)Read_Byte(GBR+disp);
if ((R[0]&0x80)==0) R[0]&=0x000000FF;
else R[0]|=0xFFFFFFOO;
PC+=2;

}

MOVWLG(int d) O /* MOV.W @(disp,GBR),R0 */
{
unsigned int disp;

disp=(unsigned int)(OxO00000FF & d);

R[0]=(int)Read_Word(GBR+(disp<<1));
if ((R[0]&0x8000)==0) R[0]&=0x0000FFFF;
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else R[0]|=0xFFFF0000;
PC+=2;
}

MOVLLG(intd) 0O /* MOV.L @(disp,GBR),RO */
{

unsigned int disp;

disp=(unsigned int)(0x000000FF & d);
R[0]=Read_Long(GBR+(disp<<2));
PC+=2;

}

MOVBSG(int d) /* MOV.B RO,@(disp,GBR) */

{

unsigned int disp;

disp=(unsigned int)(0x000000FF & d);
Write_Byte(GBR+disp,R[0]);
PC+=2;

}

MOVWSG(int d) /* MOV.W RO,@(disp,GBR) */
{

unsigned int disp;

disp=(unsigned int)(0x000000FF & d);
Write_Word(GBR+(disp<<1),R[0]);
PC+=2;

}

MOVLSG(int d) /* MOV.L RO,@(disp,GBR) */
{

unsigned int disp;

disp=(unsigned int)(0x000000FF & (long)d);
Write_Long(GBR+(disp<<2),R[0]);

PC+=2;
}
(4) ooog
MOV.LO @(2,GBR),R0O ; 000 @(GBR+8)=H'12345670
; 000 RO=@H'12345670
MOV.BJ R0O,@(1,GBR) ; 000 RO=HFFFF7F80

; 000 @(GBR+1)=H'FFFF7F80
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10.58 MOV MOVe structure data goooogo
000000000

oo oooo ooooo oo TOOO
gooog

MOV.B RO,@(disp,Rn) RO - (disp+Rn) 10000000nnnndddd 1 —

MOV.W  RO,@(disp,Rn) RO - (dispx 2+Rn) 10000001nnnndddd 1 —

MOV.L Rm,@(disp,Rn) Rm - (dispx 4+Rn) 000lnnnnmmmmdddd |1 —

MOV.B @(disp,Rm),RO (disp+tRm)-0 000 |10000100mmmmdddd |1 —

MOV.W  @(disp,Rm),R0O -RO 10000101mmmmdddd |1 —
(dispx 2+Rm)

MOV.L @(disp,Rm),Rn -0000 -RO 0101nnnnmmmmdddd |1 —
(dispx 4+Rm)-Rn

1) 00

000000000000 0000000000000000000000000000000
000000000000 00000000000000000000000000000000
000000000000 000ROOOOOOOOO

0000000000000 4000000000000000000000000000+15
000000000000 0000000000000 4000000000000000000
020000000+300000000000000000000000000000 40000
000000000000 000 40000000+600000000000000000000
000000000000 0000@RORNDOONDNOONONDNOONONODOO

000000000000 0000000000000000000000000000000
ooooooo

@) oo
000/000000000000000000000000000 ROODOOODOO00000O

goboobO0oRrROODOOOOOODODOODODOODODOODOODOODODOODODO
goooboooboobooobooboooon

MOV.B O @(2,R1),R00] MOV.B O @(2,R1),R00
ANDO]  #80,R00J ADDO]  #20,R100
ADD #20,R1 AND #80,R0

®3) oooo

MOVBS4(long d, long n /* MOV.B RO,@(disp,Rn) */
{
long disp;
disp=(0x0000000F & (long)d);
Write_Byte(R[n]+disp,R[0]);
PC+=2;
}
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MOVWS4(long d, long n) /* MOV.W RO,@(disp,Rn) */

{
long disp;

disp=(0x0000000F & (long)d);
Write_Word(R[n]+(disp<<1),R[0]);
PC+=2;

}

MOVLS4(long m, long d, long n)  /* MOV.L Rm,@(disp,Rn) */

{
long disp;

disp=(0x0000000F & (long)d);
Write_Long(R[n]+(disp<<2),R[m]);
PC+=2;

}

MOVBL4(long m, long d) /* MOV.B @(disp,Rm),R0 */

{
long disp;

disp=(0x0000000F & (long)d);
R[0]=Read_Byte(R[m]+disp);
if ((R[0]&0x80)==0) R[0]&=0x000000FF;
else R[0]|=0xFFFFFFOO;
PC+=2;

}

MOVWL4(long m, long d) /* MOV.W @(disp,Rm),R0 */

{
long disp;

disp=(0x0000000F & (long)d);
R[0]=Read_Word(R[m]+(disp<<1));

if ((R[0]&0x8000)==0) R[0]&=0x0000FFFF;
else R[0]|=0xFFFF0000;

PC+=2;
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MOVLL4(long m, long d, long n) /* MOV.L @(disp,Rm),Rn */

{
long disp;

disp=(0x0000000F & (long)d);
R[n]=Read_Long(R[m]+(disp<<2));

PC+=2;
}
(4) ooog
MOV.L @(2,R0),R1 ; 000 @(RO+8)=H'12345670
; 000 R1=@H'12345670
MOV.L RO,@(H'F,R1) ; 000 RO=HFFFF7F80

; 000 @(R1+60)=H'FFFF7F80
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10.59 MOVA MOVe effective Address Ooo0Ooooog
000000000

o0 oooo ooooo oooooo TOOO

MOVA @(disp,PC),RO dispx4+PC+4 RO  |11000111dddddddd 1 —

1) 00

oboobo0oRroOOOOoDOOOOODOOOODODOOODOOOBOOOODOODOODOD
goboobobo400000PCOODOOO0ODODOODOODOODOO 20000 BOOOOOO0O
gooooooooboooon

) oo
000000000000 00000000000000000000
©) oooo

MOVA(int d) /* MOVA @(disp,PC),R0 */
{

unsigned int disp;

disp=(unsigned int)(OxO00000FF & d);
R[0]=(PC&OXFFFFFFFC)+4+(disp<<2);

PC+=2;
}
4) oood
0000od .org O H'1006
1006 O MOVAI STR,RO ;STR O 00000~ RO
1008 0 MOV.BJ] @RO,R1 R1="X" O ~PCO0O 20000000000
100AC ADDT RA4,R5 ;  <MOvVAIDOOOoDOooOOopPCcOOODOO
align 04

100CO STR:.sdata 0O "XYZP12"
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10.60 MOVCA.L Move with Cache Block Allocation O0O00OO0O0OO
000000000000

oo oooo ooooo oo TOOO
oooo

MOVCAL.L RO,@Rn RO - (Rn) 0000nnNnn11000011 1 —

(1) oo

00000 ROODDODOODOOO RNMOOOOOOOOOODOODOODODODOODOODODOOD
goooboooooboooan

gbooodoboobobooboboobobooboboooboboobobbobooo
gooooooboooooboooooooooooboooobboooboboorROODbOODDbDODOO
gobooboboboobobobobobooboobobooboboobobooobooboon

(2) good
MOVCAL(intn) /*MOVCA.L RO,@Rn */

{

if ((is_write_back_memory(R[n]))

&& (look_up_in_operand_cache(R[n]) == MISS))
allocate_operand_cache_block(R[n]);
Write_Long(R[n], R[0]);
PC+=2;
}

gogoboobooooooo
Data TLB miss exception

Data TLB protection violation exception
Initial page write exception

Address error
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10.61 MOVT MOVe Thit ooogoon
TOOOOOO
oo oooo ooooo oo TOOD
ogooo
MOVT Rn T-Rn 0000nNNN00101001 —
(1) oo

TOOUOODOOOOOORNOOOOOOOT=1000 R=1OT=0000 Rn=0000000O0

) 0oooo

MOVT(long n)
{

/* MOVT Rn */

R[n]=(0x00000001 & SR):;

PC+=2;
}

©) ooo
XOR R2,R2
CMP/PZ R2
MOVT RO
CLRT
MOVT R1
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10.62  MUL.L MULtiply Long 0ooo0ooo
ooooa
oo oooo goooo oo TOOO
gooo
MUL.L Rm,Rn Rnx Rm - MACL 0000nNnNnnmmmmO111 (205 —

(1) oo

U00000RNO0O0O0 RmMO 3200000000000000 320000 MACLODOOO
gooooooMACHOODOODOOoOOo

) oooo

MULL(long m, long n) /* MUL.L Rm,Rn */

{
MACL=R[n]*R[m];

PC+=2;
}

©) ooo
MUL.L RO,R1
STS MACL,RO

; 0000 RO=HFFFFFFFE,R1=H'00005555
; 000 0MACL=H'FFFF5556

;0gooood
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10.63 MULS.W MULtiply as Signed Word oooooo
goooono
oo oooo ooooD 0g TOOO
oooo
MULS.W Rm,Rn 00000 Rnx Rm [0010nnnnmmmm1111 |205 —
MULS Rm,Rn -MACL
(1) 0o

000000 RnO000 RmO 1600000000000 320000 MACL
goboobobooobobobooboboobobooobobooMACHODOOO

; 000 RO=H'FFFFFFFE,R1=H'00005555
; 000 MACL=H'FFFF5556

oooooo
2) oooo
MULS(long m, long n) /* MULS Rm,Rn */
{
MACL=((long)(short)R[n]*(long)(short)R[m]);
PC+=2;
}
3) oood
MULS.W RO,R 1
STS MACL,R0O
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10.64 MULU.W MULtiply as Unsigned Word oooooo
oooooo
oo oooo ooooD 0g TOOO
oooo
MULU.W Rm,Rn 00000 Rnx Rm [0010nnnnmmmm1110 |205 —
MULU Rm,Rn -MACL
(1) oo

O00000RnODOOCO RMO 1600000000000 320000 MACLOOODODOOO
o0oo0ooooo0UoooooooU0UoOooOMACHOODOOODOOOOOO
2) oooo

MULU(long m, long n) /* MULU Rm,Rn  */

{
MACL=((unsigned long)(unsigned short)R[n]*

(unsigned long)(unsigned short)R[m];

PC+=2;
}
@) ooo
MULU.W RO,R1 :0 0 O RO=H'00000002,R1=H'FFFFAAAA
: 000 MACL=H'00015554
STS MACL,RO 0000000
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10.65 NEG NEGate ooogoo
oooo
oo oooo goooo oo TOOO
gooo
NEG Rm,Rn 0-Rm-Rn 0110nnnnmmmm31011 —
(2) oo

oo0bo00RrRmOOO0OO 20000000000 RNMODOOOOOO0O ODO RMODOODO

b0 rRnOOoOoOoOoOO

) oooo

NEG(long m, long n) /* NEG Rm,Rn */

{ R[n]=0-R[m];
PC+=2;
}
3) ooog
NEG RO,R1
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o.0o0oooon

10.66 NEGC NEGate with Carry oooooo
000000000

oo oooo ooooo oo TOOO
oooo

NEGC Rm,Rn O-Rm-T-Rn, OO0 -T [0110nnnnmmmm1010 |1 ooo

(1) oo

oobOUOODOUOORMUOOOOTOOOOOOOOODOD RNMODOODOODODOODOODOO
googboTOooOOoOooOoooooobo3200boooooobooobooboooooooboo

) oooo

NEGC(long m, long n) /* NEGC Rm,Rn */
{

unsigned long temp;

temp=0-R[m];
R[n]=temp-T;
if (O<temp) T=1;
else T=0;
if (temp<R[n]) T=1;
PC+=2;
}
(©)] ooo

CLRT JRO:RL(64 DOOO)ODOOOO
NEGC R1,R1 ; 000 R1=H'00000001,T=0
; 000 R1I=HFFFFFFFF,T=1
NEGC RO,RO ; 000 RO=H'00000000,T=1
; 000 RO=HFFFFFFFF,T=1
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10.67 NOP No OPeration oooooodon
ooo
oo oooo ooooo oo TOOD
ogooo
NOP ooo 0000000000001001 |1 —
(1) oo

pcO0O0O0O0O0OOOO0DOO0OO0OOObOOODOoOoDOODn

) oooo

NOP(d ) /* NOP */

{
PC+=2,

}
©) ooo
NOP
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o.0o0oooon

10.68 NOT NOT-logical complement oooooo
ooooo
oo oooo gpoooo oo TOOO
gooog
NOT Rm,Rn ~Rm - Rn 0110nnnnmmmmO0111 —
1) oo

gboboodRrRmObOOO0 10000000000 RNOOCOODOOOOO RMOOODODOOO

ORNOOOOOOO
) oooo

NOT(long m, long n) /* NOT Rm,Rn */

{

Rn]= ~R[m];

PC+=2;
}
(©)] ooo
NOT RO,R1

; 000 RO=HAAAAAAAA
; 0 00 R1=H'55555555
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10.69 OCBI Operand Cache Block Invalidate ooooooo
0oo00O0oO0oOoOoOoOoOoO0
oo oooo gpoooo oo TOOO
gooog
OCBI @Rn goOOoo0OooDOon0oo|joooonnnn10010011 —
oooooooo

1) 00

obooo0RrRnO0bOOO0O0OO0ODODOODODOOODODOOODOOOODODOOODOD
goooooOooOoDOo0ooO0ooboOooooD(vhit=0)D0OOCOOOODOOOODOOOOODODOO
g0oo0ooboOoOooOoOo0gWht=1)D0CoO00OO0O0O000OO00ObOO00oDOOoOooO0oooOobooO
gobooboooboobooboobooboobooboonoo

2) oooog
OCBI(intn) /* OCBI @Rn */
{

invalidate_operand_cache_block(R[n]);

PC+=2;

}
gogoboobooooooo
Data TLB miss exception

Data TLB protection violation exception
Initial page write exception

Address error

ocBlbb0dbDO0oObOOo0OO0OO0bOOOobOU0bOObLOOOobOOobOOOobObOOn
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o.0o0oooon

10.70 OCBP Operand Cache Block Purge ooooooo
0oo00O0oO0oOoOoOoOoOoO0
oo oooo gpoooo oo TOOO
gooog
OCBP @Rn goOO0oo0OooDOoooo|joooonnnn1i0100011 —
ogo
@) oo

obooo0RrRnO0bOOO0O0OO0ODODOODODOOODODOOODOOOODODOOODOD
o0oo0dooOobDo0obOOoWhit=1)D 00 O0OODOOoO0OOO0O0OO0OO0ODOOO0ODOODOOoOobOOoboDoO
gooO0ooOoDOoOoO(vhit=0) 000000 0ODO0O0O0O0OD0OOD0DO DOWbit=0)0ODOODO
goooboobobooboboboboooboboooboooobooboboobobboobobbooboon

ooooooo
@) 0oooo

OCBP(intn) /* OCBP @Rn */

{

if(is_dirty_block(R[n])) write_back(R[n])

invalidate_operand_cache_block(R[n]);

PC+=2;
}

gbooooboobooon

Data TLB miss exception

Data TLB protection violation exception

Address error

ocBpOUODOODOOOOODOOOODOOOODOOOODOODODO
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10.71 OCBWB Operand Cache Block Write Back O OOO00O0O0O
00000000O0O0OO0O0O0O0

oo oooo ooooo oo TOOO
oooo
OCBWB @Rn gooooooooo jooo0nnnn11010011 1 —
ooooooooo

1) 00
0D0000O0RNOOODOOOOOOOOOOOOOOOOOOOODOOOOOONOOOOO
000000000000 @bi=1)J00 0000000000000000000000000
0000000000000 (ULit=0)0000000000000000000000000000
000000000000 00000000000000000000000000

2 ogood
OCBWB(intn) /*OCBWB @Rn */
{
if(is_dirty_block(R[n])) write_back(R[n]);
PC+=2;
}

gogoboobooooooo
Data TLB miss exception

Data TLB protection violation exception

Address error

ocewBO UOOOOOOO0OO0OO0ODOOOODOOOOODOOOODODOODODO
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o.0o0oooon

10.72 OR OR logical ooogoo
ooooa
oo oooo goooo oo TOOO
gooo
OR Rm,Rn RnORmM - Rn 0010nnnnmmmm1011 |1 —
OR  #imm,RO ROO imm - RO 1100101 Liiiiiiii 1 —
OR.B #imm,@(R0,GBR) (RO+GBR)O imm - |11001111iiiiiiii 4 —
(RO+GBR)

1)

guo

00000 RrRnO0OO0OO0ORmODOODOODOOO0ODOO RNOODODOOO
gboobo0oRroOo0obOOOOO0O8SOO0O0OO0ODOOOODOOOOODOOOODOOOOODbODn
goboobeeBrROODOODDOOOOODOOOO8OO0ODOOOOO0O8OOODbOOOOO0ODODOO0OD

gooooobooooo

)

gooad

OR(long m, long n) /* OR Rm,Rn */

{

}

R[n][=R[m];
PC+=2;

ORI(long i) /* OR #imm,R0 */

{

}

R[0]|=(0x000000FF & (long)i);

PC+=2;

ORM(long i) /* OR.B #imm,@(RO,GBR) */

{

long temp;

temp=(long)Read_Byte(GBR+R[0]);
temp|=(0x000000FF & (long)i);
Write_Byte(GBR+R[0],temp);

PC+=2;
}
®3) ooo
OR RO,R1 ; 0 00 RO=H'AAAA5555 R1=H'55550000
. 000 R1=HFFFF5555
OR #H'FO,RO ;000 RO=H00000008
; 0 00 RO=H'000000F8
OR.B  #H'50,@(RO,GBR) . 000 @(RO,GBR)=H'A5

;000 @(RO,GBR)=H'F5
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0.0000000

10.73 PREF PREFetch data to cache Ooo0Ooooog

oboooooog
gooooodog

oo oooo goooo gooooo | ToOoo0
PREF @Rn prefetch cache lock 0000nnNnNn10000011 1 —

1) oo

32000000000 3200000000000000000000000C0O00000OORnN
000000000000 5000000000000000

00000000000 000000000000000000000000000 NOP@O
0) 0000000000000
@) oooo

PREF(int n) /* PREF */

{

PC+=2;
}
3) oood

MOV.L SOFT_PF,R1 R1 000000 SOFT_PF
PREF @R1 SOFT_PH1ODOODOOODOOOCOODODOOD
.align 32

SOFT_PF: .data.l H'12345678
.data.l H'9ABCDEFO
.data.l H'AAAA5555
.data.l H'5555AAAA
.data.l H'11111111
.data.l H'22222222
.data.l H'33333333
.data.l H'44444444
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o.0o0oooon

10.74 ROTCL ROTate with Carry Left ooooo
TOODOOO
1000000
oo oooo gpoooo oo TOOO
gooog
ROTCL Rn T-RNn-T 0100nnnn00100100 1 MSB
1) oo

Oo0O00oO0O0oRrRnO0OOOCOOO0OO0TOOOOOOD10000000O0@EO)Y20000 RNO
gbooobobooboboobobooboboobobooboboThOobOOobobOoboon
MSB LSB

A
A

ROTCL T

2) oooog
ROTCL(long n) /* ROTCL Rn */
{

long temp;

if (R[n]&0x80000000)==0) temp=0;
else temp=1;
R[n]<<=1;
if (T==1) R[n]|=0x00000001;
else R[n]&=0xFFFFFFFE;
if (temp==1) T=1;
else T=0;
PC+=2;
}
3) ooog
ROTCL RO ;000 RO=H'80000000,T=0
; 0 OO RO=H00000000,T=1
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0.0000000

10.75 ROTCR ROTate with Carry Right ooooo
TOODOOO
1000000
oo oooo gpoooo oo TOOO
good
ROTCR Rn T-Rn-T 0100nnnn00100101 1 LSB
1) oo

Oo0O00oO0O0oRrRnO0OOOCOOO0OO0TOOOOOOD10000000O0@EO)Y20000 RNO
gbooobobooboboobobooboboobobooboboThOobOOobobOoboon

MSB LSB
ROTCR ﬁ
) oooo

ROTCR(long n) /* ROTCR Rn */
{

long temp;

if ((R[n]&0x00000001)==0) temp=0;
else temp=1;
R[n]>>=1;
if (T==1) R[n]|=0x80000000;
else R[n]&=0x7FFFFFFF;
if (temp==1) T=1,
else T=0;
PC+=2;
}
@) ooo
ROTCR RO .0 0 0 RO=H00000001,T=1
; 0 O 0O RO=H'80000000,T=1
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o.0o0oooon

10.76 ROTL ROTate Left ooodn
1000000
oo oooo ooooo oo TOOD
ogooo
ROTL Rn T—Rn-MSB 0100nNNN00000100 |1 MSB
(1) oo

000000 RrRnOO0OOOOO0OO0100C00000O0@CO)YODOO0O0RNOOOOODOODOO

goboobobbooboboboboboooboobobooThooobobobooDbo
MSB LSB

ROTL 4—‘

(2 oooo
ROTL(long n) /* ROTL Rn */
{
if ((R[n]&0x80000000)==0) T=0;
else T=1;
R[n]<<:1;
if (T==1) R[n]|=0x00000001;
else R[n]&=0xFFFFFFFE;
PC+:2;
}
() ooo
ROTL RO ; 0 00 RO=H'80000000,T=0

; 000 RO=H'00000001,T=1
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0.0000000

10.77 ROTR ROTate Right ooodn
1000000
oo oooo ooooo oo TOOO
oooo
ROTR  Rn LSB-Rn-T 0100nNNN00000101 |1 LSB
(1) oo

000000 RrRnOO0OOOOO0OO0100C00000O0@CO)YODOO0O0RNOOOOODOODOO
goboobobbooboboboboboooboobobooThooobobobooDbo

MSB LSB
o~
@) oooo

ROTR(long n) /* ROTR Rn */
{
if ((R[n]&:0x00000001)==0) T=0;
else T=1,;
R[n]>>=1;
if (T==1) R[n]|=0x80000000;
else R[n]&=0x7FFFFFFF;
PC+=2;
}
©) ooo
Al ;0 0 O RO=H'00000001,T=0
; 0 0 0 RO=H'80000000,T=1
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o.0o0oooon

10.78 RTE ReTurn from Exception oooooooo
0ooooono oooooo
ooo oooooo
oo oogoo gpoooo gooogoo TOODO
RTE SSR - SR,SPC- PC |0000000000101011 5 —
@) oo

00000000oooboboboooooooooPCO sSROOO SPCO ssROODOOOOOOO
gooooooooobo PCOOd00OO0OO0ODODOODOOOOODOOOOOOO
RTEDO0OOOOOOOOODOOOOOOOOOOOOO0OO0OO0OO0OOoDO0OoOoooobOooooo
goo0oooooooobooooa
2 od
00000000000 Uo RTEDODODODODOOOOOOODODO0OO0O0OODOOoOoOoOoOoooDoboobooo
gooooooooooobooooobobobobooooooobO o b0 oooooobboooooa
goooooooooboboooooooooboooooooobObODoooooooOoooooooon
gooooooad
gooooooooooobooooobobobobooooooobO o b0 oooooobboooooa
oono
RTEDO0OO0OOOOOOOODOODOOOOOODO SROODODOORTEODOOO sSsROOOOO
00000000 0ORTEODOODODOOOODOO SROMDUOOO RTEDOOOOODODOOOOOO
gooooooooooboooo
() oooo
RTE() /* RTE */
{
unsigned int temp;
temp=PC;
SR=SSR;
PC=SPC;
Delay_Slot(temp+2);

) 0ooo

RTE ;,0000o00o0oboooon
ADD #8,R14 ,y0oboooboobooooon

goo gobooboobobooboobooboboboobooobobooboboboooboboobobo
gobooboooboooobooobobobooboboob -0o00bobooo
goboobooboobooboooboobooboboobooboobobooobooboon
gobooboboooboboooboboobooboooon
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0.0000000

10.79 RTS ReTurn from SubRoutine o000
ooo0ooooo
0oo0oo0oooo 0oooooon
oag oooo ooooo oOooooo (Tooo
RTS PR-PC 0000000000001011 2 —
(1) oo

oboooobooooboobooboboboobOobooPCh PROODOODOOODOOD PCOO
gobobobooobobboobobobobooooBsROODObOJsSROODDOOOOODOOOODO
goboobooobooboobooboobobooboobooon

@) oo
00000000000000000O00O000O0O0O0O0O0O0OOOOOOOOOOOOOoOOOn
00000000000000000O00O000O0O0O0O0O0O0OOOOOOOOOOOOOoOOOn

Oo00000000O0O0O0O00O0O0O0OO0
PRODOOOOOO RTSOOOOOOOOOOOOOOOOOOOOOOD RTSOOO0000O

ooooOoOoOoO0OOoOoOO0

@) oooo
RTS() /* RTS */

{

unsigned int temp;

temp=PC;

PC=PR;

Delay_Slot(temp+2);
}

) 0ooo

MOV.L TABLE,R3 ;R3=TRGETO 00000
JSR @R3 TRGETI O ODOOOO
NOP 0000 NOPOOODOOOO
ADD RO,R1 . 0000000000000000 00000 (PRODO)
00000000

TABLE: .data.l TRGET . 00000000000
00000000

TRGET: MOV R1,RO .- 000000000000
RTS 'PROOO -PC
MOV #12,R0 000000 MOMIOOOCOOO
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o.0o0oooon

10.80 SETS SET Shit
sooooooo

goooboooo

ogd ogooo gooood od TOODO
oooo
SETS 1-S 0000000001011000 1 1
@) oad
SsO0ddOd 100000000
2 gooagd
SETS() /* SETS */
{
S=1;
PC+=2;
}
3 ogdagd
SETS ;000 S=0
;000 S=1
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0.0000000

10.81  SETT SET Thit
TOOOOOOO

goooboooo

oo oooo ooooo oo TOOD
ogooo
SETT 1.7 0000000000011000 |1 1
(1) oo
TOOOOOOOOOO0O0
) oooo

SETT() /* SETT */
{
T=1,
PC+=2;
}
3) odad
SETT ;000 1T=0
;000 T=1
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o.0o0oooon

10.82 SHAD SHift Arithemetic Dynamically oo0ooo
oooooooo
ooo
oo oooo goooo oo TOOO
oooo
SHAD Rm, Rn RmOOOOOO 0100nnnnmmmm1100 —
Rn<<Rm
- Rn
Rm<00 O O [Rn>>Rm
-0 MSB-RnO
(2) oo

gboboodRrRnob0O0bOOoOoOO0obDOO0OO0ODLOOOO0ODO RMOOOOOOOOODOOO0

gooobobooban

RmOOOooOOOoOOooOoOobOoboooboboboobobobobooboooboboooboobooo

gooMsBOOOODOODO

0000000000 RmMOOOOOOOSB000 (OO 400 000D00ODOOOOOO
OMSB=100 000 RmOOOOO0O 20000000000000O00DO0O00OOOOOODOS3100
gooooooooobosz2000

Rm = 0 MSB LSB
/ /
e— 0
Rm < 0 MSB LSB
\ \
MSB ————
(2) ogoood

SHAD(long m,n) *SHAD Rm,Rn */

{
long cont,sgn;
sgn=R[m]&0x80000000;
cnt=R[m]&0x0000001F;
if (sgn==0) R[n]<<=cnt;

else R[n]=(long)R[n]>>((~cnt+1)&0x1F);

PC+=2,
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0.0000000

3) 000
SHAD R1,R2 . 000 R1=HFFFFFFEC,R2=H'80180000
; 0 00 R1=HFFFFFFEC,R2=HFFFFF801
SHAD R3,R4 ; 0 0 0 R3=H'00000014,R4=HFFFFF801

; 000 R3=H'00000014,R4=H'80100000
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o.0o0oooon

10.83 SHAL SHift Arithmetic Left ooodn
1000000
000
oo oooo ooooo oo TOOD
ogooo
SHAL Rn T<Rn-0 0100nNNN00100000 |1 MSB
(1) oo

gboobodRrRnoO0O0ObOOO0OO0OO0ODOO1I000000DOOOOO RNODOODOOOODOOO

gboobobooboboobobooboToOoobooboobo
MSB LSB

SHAL
[T o

2) oooQg
SHAL(long n) /* SHAL Rn (Same as SHLL) */
{
if ((R[n]&0x80000000)==0) T=0;
else T=1;
R[n]<<=1;
PC+=2
}
(3) ooQg
SHAL RO ; 0 00 RO=H'80000001,T=0
; 0 OO RO=H'00000002,T=1
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0.0000000

10.84 SHAR SHift Arithmetic Right ooodn
1000000
000
oo oooo ooooo oo TOOO
oooo
SHAR  Rn MSB - Rn-T 0100nNNN00100001 |1 LSB
(1) oo

gboobodRrRnoO0O0ObOOO0OO0OO0ODOO1I000000DOOOOO RNODOODOOOODOOO

gboobobooboboobobooboToOoobooboobo
MSB LSB

SHAR -
]

2) oooo
SHAR(long n) /* SHAR Rn */
{

long temp;

if ((R[n]&0x00000001)==0) T=0;
else T=1;
if ((R[n]&0x80000000)==0) temp=0;
else temp=1;
R[n]>>=1;
if (temp==1) R[n]|=0x80000000;
else R[n]&=0x7FFFFFFF;
PC+=2;
}
(©)] ooo
SHAR RO ;000 RO=H'80000001,T=0
; 0 00 RO=H'C0000000,T=1
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o.0o0oooon

10.85 SHLD SHift Logical Dynamically oo0ooo
oooooooo
ooo
oo oooo goooo oo TOOO
ogooo
SHLD Rm, Rn RmOoOODOOO 0100nnnnmmmm1101 |1 —
Rn<<Rm - Rn
Rm<0O O OO
Rn>>Rm -0 0-RnO

1) 00

OD000C0O0RNOOOOOODOOOOOOOOOOOOOOO RMOOOOOOOODOOO
0000O0O00ooO0O0oO

RMOOOOCOOOOOOOCOOOOOOODOOOOOODOONOODONOOONOOOONOOn
Dooo0OOoOOOOO

0000000000 RMODOOOOOOS000 (D00 400) 00000000000
OMSB=100000RmMOODODD 20000000000000000000000003100
00000000000032000

Rm = 0 MSB LSB
l«— 0
Rm < 0 MSB LSB
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0.0000000

(2) goodd
SHLD(long m,n)/*SHLD Rm,Rn */
{
long cont,sgn;
sgn=R[m]&0x80000000;
cnt=R[m]&0x0000001F;
if (sgn==0) R[n]<<=cnt;
else R[n]=(unsigned long)R[n]>>((~cnt+1)&0x1F);

PC+=2;
}
(3) ooQ
SHLD R1, R2 . 000 R1=H'FFFFFFEC, R2=H'80180000
;000 R1=H'FFFFFFEC, R2=H'00000801
SHLD R3, R4 . 000 R3=H'00000014, R4=H'FFFFF801
;0gag R3=H'00000014, R4=H'80100000
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o.0o0oooon

10.86 SHLL SHift Logical Left ooodn
1000000
000
oo oooo ooooo oo TOOD
ogooo
SHLL Rn T<Rn-0 0100nNNN00000000 |1 MSB
(1) oo

gboobodRrRnoO0O0ObOOO0OO0OO0ODOO1I000000DOOOOO RNODOODOOOODOOO
gboobobooboboobobooboToOoobooboobo

MSB LSB

T o

2 ogood
SHLL(long n) /* SHLL Rn (Same as SHAL) */

{
if ((R[N]&:0x80000000)==0) T=0;

SHLL

else T=1,
R[n]<<=1;
PC+=2;

}

(©)] ooo

SHLL RO ,0o0d R0O=H'80000001,T=0
,0an R0O=H'00000002,T=1
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0.0000000

10.87  SHLLn n bits SHift Logical Left ooooo
n00000O0
ooo
oo oooo gpoooo oo TOOO
gooog
SHLL2 Rn Rn<<2 - Rn 0100nnnn00001000 —
SHLL8 Rn Rn<<8 - Rn 0100nnNnn00011000 —
SHLL16 Rn Rn<<16 - Rn 0100nnnn00101000 —
1) oo

000000 RnOOOOCOO0OO0OOCODO 2/81600000000000 RNOCOO0O0OOO
gbooboboobobooboboobooboooan

LSB

SHLL2 MSB
SHLLS8 MSB
/
SHLL16 MSB
————
2) oooo

SHLL2(long n) /* SHLL2 Rn */

{
R[n]<<=2;
PC+=2,

}

SHLL8(long n) /* SHLL8 Rn */

{
R[n]<<=8;
PC+=2,

}
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o.0o0oooon

SHLL16(long n) /* SHLL16 Rn */

{
R[n]<<=16;
PC+=2;
}
3) ooog
SHLL20O RO ; 000 0R0=H12345678
; 0000 RO0=H'48D159E0
SHLL8O RO ; 000 0R0=H12345678
; 0000 RO0=H'34567800
SHLL160 RO ; 000 0R0=H12345678

; 0000 RO=H56780000
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0.0000000

10.88 SHLR SHift Logical Right ooodn
1000000
000
oo oooo ooooo oo TOOD
ogooo
SHLR  Rn 0-Rn-T 0100nNNN00000001 |1 LSB
(1) oo

gboobodRrRnoO0O0ObOOO0OO0OO0ODOO1I000000DOOOOO RNODOODOOOODOOO
gboobobooboboobobooboToOoobooboobo

MSB LSB
o

) oooo
SHLR(long n) /* SHLR Rn */
{
if ((R[n]&0x00000001)==0) T=0;
else T=1;
R[n]>>=1;
RIN]&=0x7FFFFFFF;
PC+=2;
}
3) ooo

SHLRJ RO ; 0 0 00 R0=H'80000001,T=0
; 0 000 RO=H'40000000,T=1

SHLR
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o.0o0oooon

10.89 SHLRn n bits SHift Logical Right ooooo
n00000O0
ooo
oo oooo gpoooo oo TOOO
gooog
SHLR2 Rn Rn>>2 - Rn 0100nnnn00001001 —
SHLR8 Rn Rn>>8 - Rn 0100nnnn00011001 —
SHLR16 Rn Rn>>16 - Rn 0100nnnn00101001 —
1) oo

000000 RnOOOOCOO0OO0OOCODO 2/81600000000000 RNOCOO0O0OOO
gbooboboobobooboboobooboooan

SHLR2

SHLR8

SHLR16

2) oooog
SHLR2(long n)

{
R[n]>>=2;

R[n]&=0x3FFFFFFF;

PC+=2;
}

MSB LSB
MSB LSB
MSB LSB

[* SHLR2 Rn */
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0.0000000

SHLR8(longn)  /* SHLR8 Rn */
{

R[n]>>=8;

R[N]&=0x00FFFFFF;

PC+=2;
}

SHLR16(longn)  /* SHLR16 Rn */
{

R[n]>>=16;
R[n]&=0x0000FFFF;
PC+=2;
}
3) ooog
SHLRZ] RO ; 000 0RO0=H'12345678
; 0000 RO0=H'048D159E
SHLR&] RO ; 000 0RO=H'12345678
; 00 0O 0R0=H'00123456
SHLR16] RO ; 000 0RO0=H'12345678

; 000 0O RO=H00001234
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o.0o0oooon

10.90 SLEEP SLEEP oooooodon
0ooOoOoooo (0ooD)
0ooo
oo 0ooo ooooo 0oooo0n TOOD
SLEEP oooo 0000000000011011 4 —
1) oo

cPUOODOODOOOOOOOOO
O000D000000O0CPUOOOODOONONOOOOOODNONONOOOODNONDNONONONOOO
0000000000000000000000000000000
SLEEP00000O0O0OOO0O00O0O00O0OOODONONONOOODNONNONNONNOONOODNOnn
0000000000000000000
@) oo
SLEEPO0 00 STBCROOOIODOOOOODOONOOOODO0DNO0OOODOSH4ODO D000
00000000 9000000000000000000000
®3) oooo
SLEEP() /* SLEEP */

{
Sleep_standby();

}
) 0ooo
SLEEP 000000000000
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0.0000000

1091 STC STore Control register oooooooo
00000000000O0O0O0O0O0

oad oooo ooooo oad TOOO
oooo
STC SGR,Rn SGR-Rn 0000nnnn00111010 3 —
STC DBR,Rn DBR - Rn 0000nnnNn11111010 2 —
STC.L SGR,@-Rn Rn O 4-5Rn, SGR- (Rn) 0100nnnn00110010 3 —
STC.L DBR,@-Rn Rn O 4-Rn, DBR- (Rn) 0100nnnn11110010 2 —
(1) oo
0000000000 SGRIDBROODOOOODODOODOOOOOOOO
@) oo

0000o0o0oooo0o000oooooO0U000oooOOoO00oUUUOoDOooOUOUUooDoOooOOOU
oooog
3) oooo
STCSGR(intn) /* STC SGR,Rn : Privileged */
{
R[N]=SGR;
PC+=2;
}
STCDBR(intn) /* STC DBR,Rn : Privileged */
{
R[n]=DBR;
PC+=2;
}
STCMSGR(intn) /* STC.L SGR,@-Rn : Privileged */
{
R[n]-=4;
Write_Long(R[n],SGRY);
PC+=2;
}

STCMDBR(intn) /* STC.L DBR,@-Rn : Privileged */
{
R[n]-=4;
Write_Long(R[n],DBR);
PC+=2;
}
Oooooooooooo
General illegal instruction exception
Slot illegal instruction exception
Data TLB miss exception
Data TLB protection violation exception
Address error
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o.0o0oooon

1092 STS Store from FPU Systemregister OO OO0 OOO
FPUOOOOOODOOOOOOOO
oo oooo ooooo oo TOODO
oooQg
STS  FPUL,Rn FPUL - Rn 0000nNNN01011010 1 —
STS  FPSCR,Rn FPSCR-Rn 0000nnNNN01101010 1 —
STS.L FPUL,@-Rn RnO 4-Rn, FPUL- [0100nnnn01011010 1 —
STS.L FPSCR,@-Rn (Rn) 0100nnNNN01100010 1 —
RnO 4-Rn, FPSCR
- (Rn)
(1) oo
FPUOOODOOOOO FPULOFPSCROODOOODOOODOOOOOODOO
2 oooo
STS(int n) /* STS FPUL,Rn */
{
R[n]= FPUL;
PC+=2;

}
STS_SAVE(int n)

{

/* STS.L FPUL,@-Rn */

RIn]-=4;
Write_Long(R[n],FPUL) ;
PC+=2;
}
STS(int n) [* STS FPSCR,Rn */

{
R[n]=FPSCR&0X003FFFFF;
PC+=2;

}

STS_RESTORE(int n)

{

[* STS.L FPSCR,@-Rn */

R[n]-=4;
Write_Long(R[n],FPSCR&OX003FFFFF)
PC+=2;
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0.0000000

pgoooooooooon:

Address Error.
(3) oog:
¢ STS

Example 1:

MOV.L #H'12ABCDEF, R12

LDS R12, FPUL

STS FPUL, R13
; After executing the STS instruction:
; R13 = 12ABCDEF

Example 2:

STS FPSCR, R2
; After executing the STS instruction:
; The current content of FPSCR is stored in register R2

e STS.L
Example 1:

MOV.L #H'0C700148, R7

STS.L FPUL, @-R7
; Before executing the STS.L instruction:
; R7 =0C700148
; After executing the STS.L instruction:
;R7=0C700144, and the content of FPUL is saved at memory
: location 0C700144.

Example 2:

MOV.L #H'0C700154, R8

STS.L FPSCR, @-R8
; After executing the STS.L instruction:
;ThecontentofFPSCRissavedatmemorylocation0C700150.
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o.0o0oooon

10.93 SUB SUBtract binary ooogoo
2000
oo oooo goooo oo TOOO
gooo
SUB Rm,Rn Rn-Rm - Rn 0011nnnnmmmm1000 |1 —
(2) oo

000000 RnOOOCORmOOOCOOOOORNOOOCOOOOOOCOOOOOODODOOO
000 ADD#mm,RnO 00000
2 oooog
SUB(long m, long n) /* SUB Rm,Rn */
{
RIn]-=R[m];
PC+=2;
}
3) ooog
SUBJ 0 RO,R1 ; 000 O R0=H'00000001,R1=H'80000000
; 000 0R1=H7FFFFFFF
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0.0000000

10,94 SuBC SUBtract with Carry oooooo
000002000

oo oooo ooooo oo TOOO
oooo

SUBC Rm,Rn Rn-Rm-T—Rn,0 0 O - [{0011lnnnnmmmm1010 |1 ooo
T

1) 00

ob0o0o0O00RrRnOO0O0O0OD0DRMmO TODOOOODOOOO RNOOOOODOOOO0DOODOO
gooobooTOOoOO0o0OOOobOoO0320000000000000D0000DO

2) oooQ
SUBC(long m, long n) /* SUBC Rm,Rn */

{
unsigned long tmp0,tmp1;

tmpl=R[n]-R[m];
tmpO=R[n];
R[n]=tmp1-T;
if (tmpO<tmp1) T=1;
else T=0;
if tmp1<R[n]) T=1,;
PC+=2;
}
3) oood

CLRT . RO:R1(64 [0000)-R2:R3(64 [0000)=RO:R1(64 0000)
SUBQI R3,R1 ; 0 000 T=0,R1=H'00000000,R3=H'00000001

; 0 000 T=1,R1=HFFFFFFFF
SUBQI R2,R0 ; 0 0 00 T=1,R0=H'00000000,R2=H'00000000

; 0 000 T=1,R0=HFFFFFFFF
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o.0o0oooon

1095 SUBV SUBtract with (Vflag)underflow check O OO0O0O0O
oooooooo

2000
oo oooo goooo oo TOOO
gooo
SUBV Rm,Rn Rn-Rm - Rn, 0011nnnnmmmm1011 |1 0000000
gooogo -t
Q) oo

00000 RrRnOO0OO0OO0OD0RMmOOOOOOOO RNMOODOOOODOOODODOOODODOOOD
TOODOODOOOODOO

2) oooo
SUBV(long m, long n) /* SUBV Rm,Rn */
{

long dest,src,ans;

if ((long)R[n]>=0) dest=0;
else dest=1;
if ((long)R[m]>=0) src=0;
else src=1;
src+=dest;
R[n]-=R[m];
if ((long)R[n]>=0) ans=0;
else ans=1;
ans+=dest;
if (src==1) {
if (ans==1) T=1;
else T=0;
}
else T=0;
PC+=2;
}
3) ooo
SUBVJ] RO,R1 ; 000 0O RO0=H00000002,R1=H'80000001
; 0000R1I=H7FFFFFFF,T=1
SUBVI R2,R3 ; 0 000R2=H'FFFFFFFE,R3=H'7FFFFFFE
; 000 0 R3=H'80000000,T=1
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0.0000000

1096 SWAP SWAP register halves ooooooo
oooooooo

oo oooo ooooD 0g TOOO
oooo
SWAP.B  Rm,Rn Rm-0O0 20000 [0110nnnnmmmm1000 |1 —
0ooooO0O -Rn
SWAP.W Rm,Rn Rm-0000000 |p110nnnnmmmm1001 |1 —
~Rn

1) 00
0D0000O0RMOOOOOOOOOOOOOOOOOO RNOOOOOOO
OD0000ODO0O0ORmMOOODO 1500000 80 800000000 700000 00 800
O000C0OO00ORNOOO 1600000 RMOOO 1600000000000000

Ubo0oo00obO0o0OrRmOOOO 3100000 1601600000000 1500000 00 16
gooobooooon

) 0oooo

SWAPB(long m, long n) /* SWAP.B Rm,Rn */
{

unsigned long temp0,temp1;

temp0=R[m]&0xFFFF0000;
templ=(R[M]&0x000000FF)<<8;
R[n]=(R[m]&0x0000FF00)>>8;
R[n]=R[n]|temp1|tempO;
PC+=2;
}
SWAPW(long m, long n) /* SWAP.W Rm,Rn */
{

unsigned long temp;

temp=(R[m]>>16)&0x0000FFFF;

R[n]=R[m]<<16;
R[n]|=temp;
PC+=2;
}
3) oood
SWAP.BJ] RO,R1 ; 000 0OR0=H12345678
; 000 0R1=H12347856
SWAP.W RO,R1 ; 000 0OR0=H12345678

; 000 0R1=H56781234
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o.0o0oooon

10.97 TAS Test And Set gouooon
gooooog
gogooono
oo oooog ooooo oooooo |Tooo
TAS.B @Rn (RMO OOODO 1-T,0000 0-0 |0100nNnNn00011011 |5 gooo g
1- MSBof(Rn)
(2) od

gboobodRrRngobOobOOoO0bOOOO0ODOOOODOOOODOOOODOOOODOn
goboobobooboobooboboobobooobooboboobooboobooboobooboo T=A00000
gooT=0000000000O00O0 Y0 1000000000 0DOODOOODOODOOODOOO
gboooboobooooad

gboobobooboboooboboobob

gbooodobooboboobobobobo rRnOoboooobOobb0OO0ObOobObO0ObOn
goboobobooobobobooboboooboobobooboboboobubOob=10000000DbO
gbobooboboobooboooboboobobboobobooboboobooooboboo
govooo=ooooooooobooooobooboboboobooooboboobobooboubob
g=o000ooooobooboooboobooobooobooobovioboo=000000000b00DOO
gbobooboboooboboobobooboboobobooboboobOobOobobonbo

TASBUO 2000000000000 0DO00DOO0OO0OTASBO 200000000000DO
gboooboobooobooboobooao

) oooo
TAS(int n) /* TAS.B @Rn */
{

int temp;

temp=(int)Read_Byte(R[n]); /* Bus Lock */
if (temp==0) T=1;

else T=0;

temp|=0x00000080
Write_Byte(R[n],temp); /* Bus unlock */
PC+=2;

©) ooo
000 TLBOOOO
000 TLBOOOOOO
ooooooooo
ooooooo
0000000000000000000000000000000
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0.0000000

10.98 TRAPA TRAP Always goooboooo
oboooooog

oo gooo ooooog oooooo| TOo0OO0
TRAPA #imm imm - TRA,PC+2 - SPC,SR - 1100001 liiiiiii 7 —
SSR,1- SR.MD/BL/RB,
0x160 - EXPEVT,
VBR+H'00000100 - PC

(1) oo

oob0oooooooboobooPCc+J0 SRODO DO sPCO ssROODOOOoO8sooooOonO
OO0OoOooooo0 TRAOOODO (000902 00000ooooooooooooog (sro
MDOOOO 1) OOOOOOOSRO BLOOOO RBOOOO 100000 O0O0O0O0O0DOOODOO
00000000000 0000O000O0BANKIODODOCO (RO_BANKIOR7_BANK1) OOOOO
OO0O0OooooQo ox 1600 EXPEVTOUOODO (OO 1100) 000000O0O0OCOOO0OOO
VBROOOOOOOOOO Hooooo10 DO OIOODOOOOOO (VBR+H00000100)D OO OO
guo

) oooo
TRAPA(iNt i) /* TRAPA #imm */
{

int imm;

imm=(0x000000FF & i);
TRA=IMmM<<2;
SSR=SR;

SPC=PC+2;

SR.MD=1;

SR.BL=1;

SR.RB=1;
EXPEVT=0x00000160;
PC=VBR+H'00000100;
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o.0o0oooon

10.99 TST TeST logical oooOooo
ooo0ooo
TOODOOO
oo oooo ooooo oo TOOO
0ooo
TST Rm,Rn RN&RmOO0 0000 1T 0010nNNNMMMmM1000 |1 0000 O
0oo 0-T
TST  #mm,RO RO&ImMMOO0 0000 1-T 11001000iiiii 1 0000 o
0oo 0-T
TST.B #imm,@(RO,GBR) | (RO+GBR)&mm,0 00 00 11001100iiiiii 3 0000 o
00 1-.T 000 0-T

1) 00

oboobo0RrRnO0OO0O0ORmODOOODOOOOODOOOODOTOOOOODOOOODO
gobooboboooTOOOO0OOO0OO0OOO0ODODORnODOODOOODODOO

oboobo0oRroOo0obOOOOO08SOOO0OO0ODOOOODOOOOODOOOODOOOODODn
gobobeeBrROODOODDOOOOODODOOO8OO0ODOOOOO0O8OOODLOOOODODOO0OD
gobobooboborROOOOODOOOODODODOODODODOO

@) 0oooo

TST(long m, long n) /* TST Rm,Rn */

{

if ((R[N]&R[M])==0) T=1;

else T=0;
PC+=2;
}

TSTl(long i) /* TST #mm,R0 */

{

long temp;

temp=R[0]&(0x000000FF & (long)i);

if (temp==0) T=1,
else T=0;
PC+=2;
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0.0000000

TSTM(long i) /* TST.B #mm,@(R0,GBR) */
{

long temp;

temp=(long)Read_Byte(GBR+R[0]);
temp&=(0x000000FF & (long)i);
if (temp==0) T=1;

else T=0;
PC+=2;
}
(©)] ooo
TST RO,RO ;0o0no RO=H'00000000
;000 T=1
TST #H'80,R0O ; O0ono RO=H'FFFFFF7F
;000 T=1
TST.B #H'A5,@(R0,GBR) ; 0oo @(R0O,GBR)=H'A5
;000 T=0

10-160



o.0o0oooon

10.100 XOR eXclusive OR logical oooooo
oooooooon

oo oooo gpoooo opoo | Tooo
oo
XOR Rm,Rn Rn~"Rm - Rn 0010nnnnmmmm1010 |1 —
XOR  #imm,R0O RO~ imm - RO 11002101 iiiiiiii 1 —
XOR.B #imm,@(R0,GBR) |(RO+GBR)imm - 11001211 Qiiiiiiii 4 —
(RO+GBR)
Q) oo

O00000RnOOOOCRMOOOOOOOO0OODOOOO RNOOOOOOO
000000 ROOOOCOOOO0OSO0OO0OOUOU0ODODDOOOOUOODODOOOOOOODDOO
O00o0o0oOoOooGBROODDODOOOUODODOOODSODUUUDODODO8OODUOUDODODODOO
ooooooooooooooood
(2) oooo
XOR(long m, long n) /* XOR Rm,Rn */
{
R[n]*=R[m];
PC+=2;
}

XORI(long i) /* XOR #imm,R0 */
{
R[0]*=(0x000000FF & (long)i);
PC+=2;
}

XORM(long i) /* XOR.B #imm,@(R0,GBR) */
{

int temp;

temp=(long)Read_Byte(GBR+R[0]);
temp”=(0x000000FF &(long)i);
Write_Byte(GBR+R[0],temp);

PC+=2;
}
3) ooo

XOR RO,R1 ; 0000 RO=HAAAAAAAA,R1=H'55555555
; 0 00 0 R1=HFFFFFFFF

XOR #H'FO,R0O ; 0000 RO=HFFFFFFFF
; 0 0 0 0 RO=H'FFFFFFOF

XOR.B #H'A5,@(R0,GBR) ; 0000 @(RO,GBR)=H'A5

0000 @(RO,GBR)=H'00
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0.0000000

10.101 XTRCT eXTRaCT ooogoon
oooooono
oooooao
oo oooo goooo oo TOOO
gooo
XTRCT Rm,Rn Rm:Rn O O O 320000 [0010nnnnmmmm1101 |1 —
- Rn
Q) oo

00000 RmORNnOOO0OOD0OGMOOODODOOODODO 32000000000000
RnOOOO0OOODO

MSB LSB MSB LSB

Rm | | | |k

T S~ e

’ Rn

2) oooog
XTRCT(long m, long n) /* XTRCT Rm,Rn */
{

unsigned long temp;

temp=(R[M]<<16)&0xFFFF0000;
R[n]=(R[n]>>16)&0x0000FFFF;
R[n]|=temp;
PC+=2;

}

3) ooog
XTRCTI RO,R1 ; 000 0OR0=H01234567,R1=H'89ABCDEF
; 00 0O0R1=H'456789AB
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1.8.1

1.2
CPU, Cache, UBC
(PMCTR1 PMCTR2) 48
(PMCR1 PMCR2) 1.7 32
48 2.8*10% 16
(2® = 2.8*10™, 2.8*10" * 5*10°[sec] (200MHz) = 1.41*10°[sec], 1.41*10° / (60*60*24) = 16.3
[day])

(1) PMCR1 PMCR2  PMEN PMST PMST
(2) PMCR1 PMCR2  PMEN UBC A UuBC B
UBC
PMCR1, PMCR2 1(PMCTR1) PMCR1  PMEN
PMST 2(PMCTR2) UBC A
PMCR1 PMCR2 TRST#
( )
ASE
SH4-CPU | Cache/TLB p— BSC —
UBC | L Performance Counter
FPU [ PvCTR1(480i) | PMCRL |
| PMCTR2 (48bit) H pPvcrz |
1.2
R/W *5| P4 Area7 size | *1 | *4 |bus
1 [PMCRL | R/W H"FF000084 | H*1F000084 | 16 | - [ o [ s | ccN
2 [pucr2 | R/w H"FF000088 | H*1F000088 | 16 | - | o [ s | ccN
1H PMCTRIH | R/W H"FF100004 | H*1F100000 | 32 | - | o [ s | BIST
1L PMCTRIL | R/W H"FF100008 | H*1F100004 | 32 | - | o | s | BIST
2H PMCTR2H | R/W H"FF10000C | H*1F100008 | 32 | - | o [ s | BIST
2L PMCTR2L | R/W H"FF100010 | H*1F10000C | 32 | - | o [ s | BIST
1.3
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1.7

# | hex

/cycle

00 |(nop)

01

(read /with cache)

02

(write /with cache)

~ [/
o’ [N’

03 |UTLB

TLB

04

read

05

write

06 ( /with cache )

. (i)

07 TLB

(1TLB,UTLB )

TLB

08

O[N] |W[IN|FL|O

09

-
(=)

Oa

[EEN
[EEN

0b RAM

-
w

0d 1/0

[N
o

Oe

(read+write /with cache)

#1 + #2

-
a1

of

read+write

#4 + #5

-
(2]

10

-
~

11 Taken

-
o

12 [BSR/BSRF/JSR

-
©

13

N
o

14

N
e

15 |FPU

N
N

16 (

N
w

17 D)

N
~

18 |TRAPA

N
[¢)]

19 |UBC-A

N
(2]

la |UBC-B

w
w

21

fill

cycle

w
=

22

fill

cycle

w
[$2]

23

cycle

w
(2]

24

(by cache /

cycle

w
hyj

25

(by cache /

cycle

w
[{e]

27

(by /

cycle

I
o

28

(by CPU

cycle

o
[N

29

(by FPU

cycle

*1)
(CPU
CPU
8, 4:1 6, 6:1
B
*2) #16,#17
#39
*3) #18  BSR,BSRF,JSR
*4) #36,#37 RAM
*5) #39

#36

Q)

) 3,4,6,8,12,24
®

4, 8:1 3
C T

170

T=C*B/ 24
(BF,BF/S,BT,BT/S,BRA,BRAF, JVWP)

1:B=1:1

BT,BF

#39

24, 2:1

12, 3:1
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*6) #41

*7) ) cache on  cachable TLB  cache
*8) #19 #19+#20

*9) #21

*10) #24, #25

*11) #8 1 (

PMCR1, PMCR2  PMEN PMST
UBC (A,B A B ) PMCR1 PMCR2
PMEN=1, PMST=0
UBC
ASE
PMCR1  PMCR2 PMCTRL[HL]  PMCTR2[HL]
1.8.2 PMCR1, PMCR2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMCR1 PMEN PMST PMCL CLKF PMM5 PMM4 PMM3 PMM2 PMM1 PMMO
PMCR2 R

- * * * 0 0 0 0 * 0 0 * * * * * *
R/W:  R/W R/W R/W R R R R R/W R R R/W R/W R/W R/W R/W R/W
PMEN TRST#

15: (PMEN)
PMEN
14: (PMST)
PMST
UBC A UBC B
13: (PVCLR)

(PMCTR1H,PMCTR1L,PMCTR2H,PMCTR2L)

PMCLR
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8: (CLKF)
CPU CPU
CLKF
CPU
CPU
5 0: (PMM5  PMMO)
1.7 ( )
€)) ON/OFF  UBC A, B BRCR  SEQ(
) 0
@) PMCRL  PMST
1 PMCR2  PMST 0 UBC A,B
1.8.3 PMCTR1H, PMCTR1L, PMCTR2H, PMCTR1L
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMCTR1H IR s
PMCTR2H
: 0 0 0 0 0 0 0 0 0 0 0 0
RAW: R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR [PMCTR |PMCTR
*47 *46 *45 *44 *43 *42 *41 *40 *39 *38 *37 *36 *35 *34 *33 *32
- * * * * * * * * * * * * * * * *
RAW: R R R R R R R R R R R R R R R R
31 16:
15 0: (PMCTR*47  PMCTR*32)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMCTR1L PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR [PMCTR |PMCTR
PMCTR2L *31 *30 *29 *28 *27 *26 *25 *24 *23 *22 *21 *20 *19 *18 *17 *16
- * * * * * * * * * * * * * * * *
RAW: R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR |PMCTR [PMCTR |PMCTR
*15 *14 *13 *12 *11 *10 *9 *8 *7 *6 *5 *4 *3 *2 *1 *0
* * * * * * * * * * * * * * * *
RAW: R R R R R R R R R R R R R R R R
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31 O0:

PMCTR1, PMCTR2

(PMCTR*31 PMCTR*0)



oo

B. gooobbbougoooooobbgd

SsHAOOOOOOOOOOoOOoobooboboooooooooboobobooboooooooobooon
00000000000 0DOO0O0OO0OO0O0D 200yteD0O0OOO0OODOOODOOOOODOO
gbobooboooooboboboobobobobobooooooboobobobobooobooo
gboboobooooooboobobooboboboboboooboooooobOoDbo

ooooo oo
H"03FEFFF80] ADD RI,RA¢—— PCOOOOOCOOOOOODO
H*03FFFFFACI JWP @R20
0 O O OH®03FFFFFCO NOPO

] H*03FFFFFE[] NOPOI
0001 H"040000000
H*04000002 « ooboooooooooooo

uBloooooobooboo

UBl000PCIUIONDO0OUOODOOOODOOODOOOADDOOORO40000020 000D OO
gboboboooooboboboobobobobooboooobobobavPhODOOOOO
gbobooboooboobobi1ioobobobooboooboooboobaobo
gboobooobooooobobooboobobobobooboboi10obbooboboboboooboooboo
gbobooooooooboobooog

(1) bOoooDoOoooooooo

010000000000000000000000000000000000000 FAIFOOO0
00000000000000000000000
0200000000000000000000000000000000000000000
0000000000000
(2) 0000
01I0MMUOOODOO0O0000000000000000000000000000
020000000 20Byted 000000000000000000000000000000
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