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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;
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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(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(Manual);

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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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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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()

{

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;

5-23



500000

564 JUUOO0ODOOODOOOOOOODLDOO

gbooooboobooboobombooooboobooobobooobooooboobooobo
goooboobobooboobobooboboobooboboboobooboboboobooboooDog

(1) goooboboooboood

MACOOODOO—-O00O00DOO0ODOO0DbOOTASOOOODODOOOODOOoOOOoDOOoobOOnn
gooobooboobobooobobooboboobobooboboobobooboDo

Dad1000000000000D00000Db0

ObO100D00O0O0ODOCO TLBOO

Oc010000000D00TLBOOODO

Odol0O0DOo0oOoO0o0ooOoooOoooooooon

Oed2000000000000D00000DO

Of0 2000000000 TLBODO

Oog2000000000O TLBOOOO

OhO2000000000000CO0DOO00ODOOOO

(2) gboboobobooobobbooboboobooboo

gboooobooboboobobooboboooboobooobobobooboboboobooo
gooobobooobooboooboboooboboboobobooobobooobooboooboboo
goboooboooboobooboobooboobooboonoo
Dad 0oooooobooobooboboboobooboobooboonoo
ObOOOOODOODOOOOOO0OCOODOOODOODOOOOObDDOO
OcbOOobOOoOobOOobOOoOOOobOOobObOO0obOOoO0bOOobOOoobOobDOo0obOobOOoobOobDOoon
gobooboobooboobooboboooboobooon
OdoboooooboOoobo0oo0oooobooobOooo0ooooboboOooDooDboooOoooo
gobooboobooboobooboboooboobooon

000000000 200000000000000 bpODOoOOOOODOOOOODOODDOOD
goooo

gbooobooboooobooooboooobbobooboboobobobobobobbo
o000 PROODDODOOODODOOBSROBSRAIJSRO PC-PROODOOOOODOODODOO

5-24



500000

5.7 UUOO

1) 00O0oo0O0ooO

DadSRO BLOOOOOODOOOODOOOOODOOOOO0ODOOO0ODO sP@ssrROOOOO
gobooboosrROBLOOOO 10000O0O00DODOOO0ODODOODO

ObORTEOODOODOODOODOORTEODDOODOOSPCO PCOOSSRO sROODOOODOO
spCO00O0000O0O0O0O0DOOOODbObOOObODO

(2) SRBLO1O000OO0O00O0O0O0OOOOODOODOOO

ad OO
obooboobooobobooboboobobcPObDODODOOOODOOOODO
oboooobooboboobobo0obobo0oboboobobOXrHA000000M O
000000000 Db0EXPEVIOOHOOOOO0200 DO OSPAISSRO OO ODOOOOODOO
ooooo

ObOOODO
oboooobooboobooboobobobooboboboobobobOobobsrdBLO
gbooobooobOobooobobOOoobobOOooboboooboboooNMIDODbDOOn
gboooobooboboobooboobobobobobooboooboobooo
oboooobobooobooooboobooosrBLO OO0 000D O0O0O0ODO
oboooooo

©) 00o0ooOd SPC

adoooogoo
gboooobooopPcspPdiboboboooobooooboboooboboooDbo
gbooooboobooboobooboobobooboboboobooboboboobobooboo
oboooobooboobpPcasP@UnoooonOO

ObOOODOOOODODOD
gboooobooboobooopPcsPAbbobooooboboOoOobOOOOoDO
gboooobooboobooboopPasP@Oonooooon

4) RTECO0OODOOO0OO0DOOOOO0DOOOODLOOOODbOOOODbOOOOObOObObOO
gooano
58 0UOUOOO
1) goboobooobooboobooboobooboo
* VBR+H'100, VBR+H'400, VBR+H'60Q O O BT, BF, BT/S, BF/S,BRA,BSR OO0 0000
gooooad

- JO0OOBRCROUOUODO UBDELD D UODO 10000000000 OODOOODOODOO
O*0000000O0DBROOOOOOOOODO BT, BF, BT/S, BF/S,BRA,BSRIOOOO
gooobooooad

goo* gooooooobooonD 2400000000000

5-25



6. OO ogoogn

6.1 OO

FPUOOOOOOOOODOOOOOO

« |[EEE7540 0000
- 3200000000000 0DOO1GO000OO0DODOODOODODOODOODLODOODO
- 20000000O0DOODOOOOOOODODO
- 20000000DODOODOOLOLDOODOODOUODOUDLDODLO
 6U00O0OODOO
FPUOOODOOODODOOOOODOOOUOOOODOODOOOODODOOD
- OOODOO
gbooodoboobobooboboobobooon

SRO FDODOOO0 10000000D0OO0O0DOO0O0DOO0O0O0OFPUWJOOODOOODOODOFRPUO
gboooboboobo rPUOODOOOODOODOO



6.0000000DOO0O

6.2 UUOUOOOLOOOOO

6.21 JUU00OO0OO0OOOOOd

ooboooooos3sgooobooooooobobooooo
- OO0
- OO0
« OO0

SH70910 0 6100 620 00000000000 DO0OOOODOOODLOOODOOOOODLDOO
gooad

31 30 23 22 0

0el10b00000bDO0bODbOOOD

63 62 52 51 0

0e20000000O00D0O0ODOOODO

J00o0oD0Oo0o0o0o0oobOoooooooo
e = E + bias

000000000 EDODOOE, -100E, +100000E,-10E,+10200000
0000000000E,-10000000000000000000000E,,+1000000

odooooooodNaNOOOGOOOO0OO610E,0E O0000O000O0O



6.0000000DOO0O

gell00O0O0O0O0OOO0OOODOODOODO

ooooao ooo ooo
ooooo 32000 64000
ooooo 1000 1000
ooooooo gdoad 11000
ooooooo 23000 52000
oo 24000 53000
oooo +127 +1023
E, o +127 +1023
E.. -126 -1022

oboooobovOoobooboobooboboo

E=E_+100f200000v000s00000000NaNDO0O0
E=E +100f=00000v0(-1)y00000000000000000
E,0 EO E 0000vO(-1y2°01f0000000000
E=E,-100 f00000v0O(-12"0000000000000
E=E,-100f=00000vO(-1yo0 00000000000

0620 16000000000 0O0OD0O0OO

ge20 00000000

ooo ooo ooo

ooooooo0 |H7FFFFFFFO H'7FCO0000 |H'7FFFFFFF  H'FFFFFFFFO H'7FF80000 H'00000000
ooooooo0o0  |H7FBFFFFFO H'7F800001 |H'7FF7FFFF  H'FFFFFFFFO H'7FFO0000 H'00000001
ooooo H'7F800000 H'7FF00000 H'00000

oooooo H'7F7FFFFFO H'00800000 |H'7FEFFFFF H'FFFFFFFFO H'00100000 H'00000000
ooooogo H'007FFFFFO H'00000001  |H'000FFFFF H'FFFFFFFFO H'00000000 H'00000001
oooo H'00000000 H'00000000 H'00000000

oooo H'80000000 H'80000000 H'00000000

ooooooo H'800000010 H'807FFFFF  |H'80000000 H'00000001[1 H'800FFFFF H'FFFFFFFF
oooooo H'8080000000 H'FF7FFFFF |H'80100000 H'000000000] H'FFEFFFFF H'FFFFFFFF
ooooo H'FF800000 H'FFFO0000 H'00000000

ooooogooo  |HFF8000010 H'FFBFFFFF  |H'FFFO0000 H'000000010 H'FFF7FFFF  H'FFFFFFFF
ooooooono  |HFFC00000O H'FFFFFFFF  |H'FFF80000 H'0000000000 H'FFFFFFFF  H'FFFFFFFF

6.2.2 00O 0ONaNO
0630000NaND0000000O0O0000000000000 NaNOOO

« OOOOO0O don'tcare
- JO0ODODOOOOODODOOOODO 1
- JO0ODODOOOOODODODOOO100001

NaNOOOOODODOOOO MSBO 10000000000 O00OsNaNDOODOOOO0DOODOO
gobooboOooOgNaNd OO0



6.0000000DOO0O

31 30 23 22 0

X 11111111 NXXXXXXXXXXXXXXXXXXXXXX

N=10 sNaNDO
N=00 gNaNO
0

0e30000NaNDOOODOODO

sNaNO OODOOUOFABSOUODO FNEGUUOUOOOOODOODOODOOOOOOODOO

« FPSCROUOUOOO ENVIOOOOODOODOODOODOOO gNaNO OO
« FPSCROODOOO ENNVUOOUO 1000000000000 DOO0ODOOoO0oO0ooobOOoD
gobooboboooboobooboboooboobooan

U0b0000O00oooboObogNaNOODODOODODOOO sNaNOODO0O00O00OOOFPSCR
gooob ENvVOOOOODOOOODOO0OO0DbOOOgNaNOD O OOobooboooboooon
guo

o0ob0O0o000g sHr7o91D OO DO gNaNOD O D OOooooooooooboooo

+ 000 gNaNJ H7FBFFFFF
+ 000 gNaNJ H7FF7FFFF FFFFFFFF

OOONaNODOOOOODOOODOOOOOOODOOODOODODOI000O00DOOO0DOOOD
gooooboano

6.23 UJOU0OOO

gbooooboooobooboobooboboob obbOobOobObObDObODbobObODbDODO
gooooo

FPUOOOOOOOOODO FPSCRO DNODOOO 1000000000000 0DO0OO0ODOO
gob00b0O0b000Ob00O0OO0ORNEGI FABSOODODOOOOOO0ODOOOODOOOODOOO ob
gooobooooon

FPSCRO DNOOOO obOOOoOooOO0oOoOO0bOobOobOOoOoboboooboboooboooDo
gobooboobooboboooboboobobooboboobobobobolooboboooD
goooboobooooboon



6.0000000DOO

6.3 0U0OUOUO

631 UOU0Oogoooo

0640000000000000O0OCOOOOOFRODFR15]DRO/2/4/6/8/10/12/18
FV0/4/8/1210 XFOO XF150 XD0/2/4/6/8/10/12/14 00 00 XMTRX OO O OOOOOOOOOOO
003200 3200000000000000000O

010000000000 0FPRIi_BANKj(320000)
FPRO_BANK@ FPR15_BANKO
FPRO_BANKI] FPR15_BANK1
0D200000000000000FRI(160000)
FPSCR.FR=000 FROJFR150 FPRO_BANK@ FPR15 BANK@ 0000 O
FPSCRFR=M 00 FROJFR150 FPRO_BANKI FPR15 BANKLI O OO0 O
0300000000000000DRI(8O0000)
DROODOOO200 FROOODOOOOODOOODO
DRO = {FRO, FR1}] DR2 = {FR2, FR3 ] DR4 = {FR4, FR5H DR6 = {FR6, FR7]
DR8 = {FR8, FR9F] DR10 = {FR10, FR11} DR12 = {FR12, FR13} DR14 = {FR14, FR15}
0D4000000000000000000 FVi4@OO0O0)
FVOODOOO400FRODOOOOO000O0000O
FVO = {FRO, FR1, FR2, FR3} FV4 = {FR4, FR5, FR6, FRT}
FV8 = {FR8, FRY, FR10, FR11} FV12 = {FR12, FR13, FR14, FR15}
050000000000000000XFO01600000
FPSCR.FR=000 XFOOXF15 0 FPRO_BANKL FPR15 BANKD O OO OO
FPSCR.FR =M 0 0 0 XFOO XF15 0 FPRO_BANK@ FPR15 BANK@ 0000 O
De000D0O000D0000O000D0O0XDIO8OO0D0O
XDOOOOD200XFOOOOOO0OOO000000
XDO = {XF0, XF1}0 XD2 = {XF2, XF3}0 XD4 = {XF4, XF5}00 XD6 = {XF6, XF7}0
XD8 = {XF8, XF9}1 XD10 = {XF10, XF11}1J XD12 = {XF12, XF13}J XD14 = {XF14, XF15}
07000000000000000000XMTRX
XMTRXO 160 XFO OO OOOOODOO0000
XMTRX = [XFO  XF4 XF8  XF1
XF1  XF5 XF9  XF1
XF2  XF6 XF10 XF1
XF3  XF7 XF11 XF1



6.0000000DOO

FPSCR.FR=0

FVO  DRO

DR2

Fv4  DR4

DR6

Fv8 DRS8

DR10

FV12 DR12

DR14

XMTRX XDO

XD2

XD4

XD6

XD8

XD10

XD12

XD14

FRO
FR1
FR2
FR3
FR4
FR5
FR6
FR7
FR8
FR9
FR10
FR11
FR12
FR13
FR14
FR15

XFO
XF1
XF2
XF3
XF4
XF5
XF6
XF7
XF8
XF9
XF10
XF11
XF12
XF13
XF14
XF15

FPRO BANKO

FPR1 BANKO

FPR2 BANKO

FPR3 BANKO

FPR4 BANKO

FPR5 BANKO

FPR6 BANKO

FPR7 BANKO

FPR8 BANKO

FPR9 BANKO

FPR10 BANKO

FPR11 BANKO

FPR12 BANKO

FPR13 BANKO

FPR14 BANKO

FPR15 BANKO

FPRO BANK1

FPR1 BANK1

FPR2 BANK1

FPR3 BANK1

FPR4 BANK1

FPRS5 BANK1

FPR6 BANK1

FPR7 BANK1

FPR8 BANK1

FPR9 BANK1

FPR10 BANK1

FPR11 BANK1

FPR12 BANK1

FPR13 BANK1

FPR14 BANK1

FPR15 BANK1

FPSCR.FR=1
XFO  XDO XMTRX
XF1
XF2  XD2
XF3
XF4  XD4
XF5
XF6  XD6
XF7
XF8  XD8
XF9
XF10  XD10
XF11
XF12  XD12
XF13
XF14 XD14
XF15
FRO DRO FVO
FR1
FR2 DR2
FR3
FR4 DR4 FV4
FR5
FR6 DR6
FR7
FR8 DR8 FV8
FR9
FR10 DR10
FR11
FR12 DR12 FV12
FR13
FR14 DR14
FR15

6-6

0e40D0D0O0OOODODO




6.000000000ODO

632 UUUO0O0ODOOODLOO00ooobobobDDbDOUFRPSCRO

(1) gbooooooboooboooooboooboobouobDOorPSCRU320 0000000
H'000400010J

« FRO ODOO0OO0O0DOOOO0ODOO
- FR=0O
FPRO_BANKQ@I FPR15_BANK@ FROI FR151 0 FPRO_BANKI] FPR15_BANKI] XFOO
XF15OOODOOoOoOOoooo
- FR=10
FPRO_BANKQ@I FPR15_BANK@ XFOUO XF150 OO FPRO_BANKI] FPR15_BANKI] FRO
FR1ISJOODOOOOODOO

- SZ0OO000O0DOOD0
- SZz=OFMOVUODOOOOODOOOO 32000000
- SZ=IOFMOVUODOOOOO0ODOO00 32000000640000000

 PROOOOODO

- PR=J
obooboobooboooobobooobon

- PR=10
obooooboobooboobooboobooboboboobobobooboboboboon
oogd

SZO PROOCOO10000000D0O0ODOOO0ODODOOODODOOODOODOO
[Sz,PRI=100000FPUODOOCODOOOOOOO

« DNOOODODOOO
- DN=OOO0O000O0000DbObOO00bOobOOoon
- DN=1O0 000000 o0bOoObobong

FPUODOO|DODOO| oOO ooo ooo ooo
(E) ) @ 00o(©) | oo (n
Cause |FPUOOOO (00017 (000 |0DO00 15 00014 (00013 |0DO00 12
ooooo 16
Enable |[FPUOODOOD |00 000 |DOD10 |[0DOO9 ooo s ooo 7
ooooooo 11
Flag FPUODODOO (OO OO0 6|0005 (0004 ooog s ooo 2
ooooo

FPUUOOOOOODDODcause/fla@g OO0 OODOOODOOO0OOO1I000000O00COOFPU
0000000000000 Dcaus@ 00 O0OODOOOCODODOODOOOlagOOOO
gbooooboobooobOooboobOobolwmooboooon



6.000000000ODO

 RMOOOOOO

- RM=00CO0O0OOOO

- RM=010J000D00OO0

- RM=100 00O

- RM=11000

- D00 220000 31000
gobooooobooooboboOobooooboboobobbOoDbOoOoD

go0 sH77i80 FPUODUOOOOSH7091O FPUODOODODOOODOOOOOODOODO
O10FROSZOPROOOOOOOODOODO
020000000000 0000000000OcausedenableDflagd 0000 oOOO
gbooobovooboobooooboomoobobooobooboobobon
g3000b0obdb0caused 0000 EOFPUDOOOOOOODOOODOODOOO

633 UUUO0O0OOOoOoODODOOFRPULO

FPUO CPUOODOOOOO FRPULOOODOODOOODODOODOS320000 FPULODOODOO
goboobgoboooobowbsosTsoogooo cpuoboobooboooboooboboonboooD
URrRiOogoOgooOOO0OOO0OOOO0ODOOOO0ODOOOOODOOObOODOOODbObOOD

R1 -00LDSO0O0O -OFPULD -O0O000 FLOATODODOO -OFR1

6.4 U0

gbooobodoboobobooboboobobooobobooboboobobboobooo
OOD0OOFRMACOFTRVOFIPROODOOODOODOO0OO0OOODDOOFRADDOFSUBDFMULOODOO
goboooooboooO0oo0obOU0b0Ob0UODRMACDO 100FADDOFSUBO OO FMULO 2000
gboooboboobobooobaooboo

o000 2000000000000000 FPSCRO RMOODOOODOODOOO

RM=00O O OOOOO
RM=01J 000000

(1) oooooo

gobooooooooboobooobooobooobobooobooboo 2000000LSB
goooooooDoooo

000000 2™(2-2"00000000000000000000000000 EmadpO0
oo0ooooOo 1272400000 1023353000

) o0ooooo

gbooodobooboboobobooboboooon
gbooobodobooboboobobooboboobobooboboobobboobooo
gooano



6.0000000DOO0O

6.5 UOUOOOOO

FPUOOOOOOOOODOOOOO

1) b rFPUDOOOODOO FPUODOODO
SR.FD=10000 FPUOOODOOOOODOOOOODO

@) FPUDOO
0000000000000
- FPUOOOOED OFPSCRDN=Q 0000000000
. 0Ooooovo ONaNOODOODOOODOOOOOOO
. 000000(@Q@) oooooOoooO

- DOO0ODOODOOOL [OOO0OOOobOobobOobOoooOon
- DOO0ODOODOOUD O[OOO0OOOobOObObOOobOoOoboOon
« OOOOoWw goooboobooboboboobobobooboooo

FPSCROODOOOOOOOOOODOO e0vOzooounoiooooooboooobooooDo
FPSCROODOOO0OOO0ODOOO0OO0ODOOO0OOOO0O vOozoohuoiloooooooobooooo
goboob EeECOODOOOODOOOODOOOOOOODO FPUOODOOOODODOOOD
gooobooooon

gbooooobooboboobobooboboooboboi10obooboboobobooDb
goooboboboi1boobo0oboobobooboobobobobooobobooobooooboobooo
gooobobobOobOoobOoboboboboobobooboobobooon

3) gbooobobooboboooan

SH709 10 OO0 DOOOo0OO00OOooboobobobobooboobooooboobooo
obooboobooboboobobooobo
« FPUOODOOEDO OFPSCRDN=CIO0O0O0O00O0O0DO0OO
« OJOOOwW) OFPSCRENV=DOOO0OO=FTRVOOOODOOOOODOO
- 000000 R OFPSCREN.ZZDOOO OOOOOO
- JOOO0OO(M©) DOFPSCRENOC=IIO000OO0OO0ODOOO0OOOOOOOOODOODOOO
- JDOOOOOW) OFPSCRENU=DI 000000 O0DOOO0OOODOOODOODOODOO
- ODOODOODOIO OFPSCREN.I=D00000O00DOO00CO0OODOOOOODODO

oboooobooboobooboobobob0o0orPUDODOODODOODODOODODOD
goooboobobooboboboobobobooobooboobooboboobbo FPSCROODOOODOO
gooobobboobobobooboboboobobobooboboooboboboobobooobooOo og
ubdiooo voFTRvOOOOoOoOooooboboooboobooobooooboboooboobooobobo
FPSCROODOOOO0ODOOOO0ODOOOOO0ODOOOOObOOOOObOOoObOOobOOoobOoDbOooO
goooboboooboobooobobooobobooobobooobobooobooboooboboo
goooboooobooo

gbo0oorFPUODODOOODODOOODODOOODODOOODOOOODO VOZOOOUOI
goooboboobiioboboobooboobobobooobobooobooooboobooo
- DOODMUDDOODOGQNANOODDODDO
- 00D0OO0O0OO@UODDODOUODOOOODOUODDOUODOODOOO



6.000000000ODO

. 0000000
- 00000=RZOOOOOOOOO0OO0OO0O0O0OO0O0O00O0000O000000
- D00O0O00=RNO0OO0OO000O000O0O000O0000O000000
. 000000 U)D
- FPSCRDN=C 000000000000000000000O00000000000 0
0oooooo
- FPSCRDN=D 0000000000000 00000000
. 00000WND 0O0O0000000O0000

66 UUOUOOOOOOOOOO

SH70910 20000000000 O0O0O0OO0OO0ODOOOOOD1I0O000DO0O0O00O00DbOO0O0D
goboobooboobooboobobobooboobobooboobooboobooonoo

6.6.1 JUUOOOOOOOOd

gbooobodoboobobooboboobobooobobooboboobobboobooo
SH70910 400000000000 DLOOODOOOOOOODOODOODOOUDOODOOOOO
gbooboboooboboobooo

D D D I:I I:I MAXD D D D D D X 2uMlNuuuuuuuuuuuluuuuuuuuuuuu1uD D
MAXO O0O0Ox 2°20 2"

ooboooooooobboobob 240000000 2300 00bO0o0O00oO00oObODO

(1) FIPR FVm,FVn(m,n: 0, 4, 8, 12)
0000000000000000000000

 ODOOmMzNnOO
gbooobodoboobobooboboobobooboboobobooboon

- DO0ODOODOOOmM=nO00
gboooobooboobooboboobobobobobooo

gbooodobooooboboooboobobooboboborPROODODOOOODOOODOODODO

gobooboboobobooboboimobobbo1oboboboobooobOobooooon
gbooboboooboboobobooboboobobooboboobOoboobono

6-10



6.000000000ODO

) FTRV XMTRX, FVn (n: 0, 4, 8, 12)
0000000000000000000000

- D004 40000000400
gbooooboobobooobobooobooobobooboboboobobobOobboboad
gbooodoboobooboobobobobobobobobobobobobobOsax 400
oob0oo0obooboooboobsHYoO 40 00D OoOooooooooboD

- D0O0O4x 40x 00O 0O4x 400
gboobooboobobOrFTRVODO4O0000O0O00DODOOODO

gbooodboobobooboboobobOobobFTRVOOOOODOOOODOOOO
gobooboboooboboobobobibbobbobi1bboboobobobOobooon
gooobooboooioobooooboobooobooooboooobobooobobooobobo
goooboborRVODODOOODODOOODODOOODOOOODOOOODOOOODOOn
goboobooboooboboboobobobovioobobooboboobooobobooo
goooobooooao

©) FRCHG

gbooodboobobooboboobOobOorFIRVOUODODOOOODOOOODOODOO
gboboobobooboboooboboobobbooboboobobooboobooobOoboo
goboooooboobooboooooboobDOorFrPSCROODOD LDSOOODOOOOODOO
U0 rFPUOOOOODOOODOODO40S500000000000FRCHGHOOO FPSCR.FROO
gooobitcoobooboboobooboo

6.6.2 UU0UOOOOOOOO

oboooobooboobooboobobobo0obooboosHre 1D O oo ooOoooboDoon
goooboooo
FPSCR.S10000SH70010 0000000000000 OODOOOOODOO0OO0ODn

* FMOV DRm/XDm, DRn/XDRiJ m, n: 0, 2, 4, 6, 8, 10, 12,14
* FMOV DRm/XDm, @RI m: 0, 2, 4, 6, 8, 10, 12,14n:00 150

obooooboobz200000b02x 32000000000000000000000D0OO
goboobooboobob 20000000

» FSCHG

obooOorFPSCROSZOODOOO0OOODOOOOODOOOODOOOODOOOODODn
oboooobooboobooooDbo

6-11



7. 00o0on

71 0000

1) PC
pcO0000OOO0OOOOODOODOODOO

oooooooooobooD sHro 1 O OUoooOoooboi1e000OODOODOODOO
SH7oo 1D DO OoOs8suouuoogooobleboobooooobooo3200booooooogo
gbe400000DOODOOOOOOODODODODOOODOODOOOLODOODDODODOOZ3200000
gobooboboobobooobobooboboboobobooboboooboobooobOoboo
gbobodbe4dbUUOOOODOODOOOOODDODODOODOODOODLDDODODDOOODOODLOO
00000 0OD0O0OFrPSCRPR=EOIDODOOOOOUOOODOODOOOOODOODDOOSHT091
goboobobooboobooobobooboboboobobooboboobooboooboboo
gooano

2) goboobooobooboooo

SH7o I D DOOouoooobooboooboooooobooooobooobooobooooboobooDo
gbobooboboobob ANDOOOODOOObOODObObOO0bO0omobobooobOoboon
gbooboboobobooboboobooboooan

©) oooo

SH70910 0000000 RTEODOBFOBTOD 20 000000000000 0O0O0OODODOODO
goboobobooboboooboboobobooboobobooboboooboobooobOoboo
gbobooboboooboboboboBrRAODODDOOODOOOODODOODO

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



rooodgog

(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
gooooooboToMOQUFDUBLORBOOODOOOOUOOOODODODOODOOOOODLOO
STCISTC.LSROUODODOOOOOOOD sROODOOOO0OOODOOD

(6) ooo
800000000000000000000000000000000 160000320000
00000000000000000000000000000PCO0O000OO000000000

MOV.W  @(disp, PC), Rn
MOV.L  @(disp, PC), Rn

gobobooooobo pPCcO0b0OO0ObOODOODOODODOODOODOODOODOODOODDOO
00 FLDIOOFLDIODODOOOOO0OOOOOODOO0oOo0 0D 1000 00DO0ODOOODOODLO



rOo0oooao

72 OUOOoOoooooon

oriboooobooOoOoboooOoOobobOoOoobOobooOoobOobobOoobOobooobOobooon
goboobOooOOMMUCRAT=100O0O0OO0OO0OO0DOOOOODOOOOODOOOOODOODOOD
goooboboooboboboobobbOMMUCR.SSYV=0OOPTEHOODODOOODODOOODO ASID
goboobobobooboo3spogoboobooboobobobooboobobooboon

v7idooooooooooooooooooino

0oooooo oo ooooooooooo 000
uoo oooooog
000000 |Rn 00000000000 RMOOD 0
00000000000 RNOOOO
000
000000 |@Rn 00000000000 RNO0OO00 |RN-EAODEADOCOOOOO
oo
l Rn }—)l Rn |
0000000 |@RnO 00000000000 RNOOOO |RASEA
ooooooo 0000000 RNOO0O0000000dnoonQ
o ?DDDDDDDDDDDDDD ZDDDDDDDDDDDDDDDDDDDD HObORnO1-Rn
400000000000 8000 ODOORNO2-Rn
| — 0000000RND4-Rn
00000000RMI8-Rn
0000000 |@ORn 000000000000000000 |[0000RnO1-Rn
ooooooo 000000 RNOOOO0O0000000|0000RA02-Rn
058 10885088 208305 oo b
oo 00000000RM8-Rn
Rn - EA
00000 RnODOOOOO
0000000 |@(disp:4, Rn) 00000000000 RnD40000,0000RnDdisp—EA
0ooon 000000000 dsp0000000|0000RnD dispx 2 EA
oooooo O0O0dsp0000000000000

gooooooooo 1000000 2
goooooooooO 4000000

RnO
O dispx 1/2/4

OO0O0O0OO000ORNOdispx 4 -
EA




rOo0oooao

07i0000000000000000000 20

ooooo GBR
oo

gooooooooodspO0oOonon
OO00O0OdispOO00OOO0OOOOOOOO
OoooooOoOoODoDoOD10Imo00 2
gOoobooobooo 400000

GBRO
O dispx 1/2/4

gooooooo oo 0oooooooooon ooo
oo 0ooooog

0000000 |@ (RO, Rn) 00000000000 RnO ROODODO |[RnORO-EA

ooooooo gooooooo

0000000 |@(disp:8, GBR) |[D000O0OOOOODO GBRO 8000 |000ODOGBROdisp —EA

0000 GBRO dispx 2 - EA

OO0O0OO0OO0D0O0OGBROdispx 4
-EA

goooOoobooboo 200000000
0400000000000000D0O
goOpCcOUODbO2000000000O
oo

ooooooooooo

PCO 40 dispx 2
oooo
PCO O

Odispx 4

0000000 |@RO, GBR) (00000000000 GBRO ROOO |GBRORO-EA

0 GBRODO 00oo0oOooo0o

0000000 |@ (disp:8,PC) (0000000 PCO40 8000000 |0000PCHA40dispx 2 -EA
ooooo 0000000 disp00000000 |goooooo

PCOO OO0disp00000000000000

PC & H'FFFFFFFCO 40 dispx
4 .EA

7-4

oooo




rOo0oooao

0710 00000000000000D000030

ooooooo
ooo

oo
oooooo

gooooboooooo

ooo

pPCOO

disp:8

ooooooopcO40 8000000
goooooodspoObOOOOO 20
ooooooooooo

PC
PCO 40 dispx 2

PCO 40 dispx 2 - Branch-
Target

disp:12

gooOoooopcO40 1200000
gooooO000OdspO0O0D0O0OO 20
gooobooooooo

4

PCO 40 dispx 2

PCO 40 dispx 2 - Branch-
Target

Rn

PCO 40 Rn - Branch-Target

oboooooo

#imm:8

TST, AND, OR, XORO OO 800000
00000 imO00000000

#imm:8

MOV, ADD,CMP/EQO OO 800000
oooo00immO00000000

#imm:8

TRAPAOOO 8O0OOOOOOOCOO
mmOO000000400000

000 000000000000 O0O0dispdO0000O00O0O000DOO0O0O0O0O0ODOOO0OOODOOOO
0000000000000 00000000000x10x20x4000000000000000
ooOooLwLsiodoo0ooo0o0oo0oooOo0oo0oooo0oo0oooo0oooooooOooo
oooooooo

0 O disp:4, RnO
0 O disp:8, GBRO
0 O disp:8, PCO
disp : 8, disp :12

,;oobooooooooooOoOoOoOo0oo
,0oo0oooooooooo eBrODO
,oooooooooooo pcOO
;PCODO

7-5



rOo0oooao

/3 QLOOoon

sHOOOOOODOooOoOooOooooobo 2000000

gv2000000000

o0

oooooo

o0

gbooooooo

OP.Sz SRC,DEST

OopPO OO0OO0OO0O0OO0OOOO

SzO ooo

SRCO 0O0OO0O0O0O0O0O
DESTUOOOOOO00O0000000000000000O0

goood -0« gooog
(xx) oooooooo
M/IQIT sROOOOOOO
& oooooooo
| gooogooog
n oooooooooog
~ gooooobogo
<<n,>>n nOO000O0O
goood MSB - LSB mmmmd 000000 (Rm, FRm)
nnnn0 000000 (RN, FRn)
00000 RO, FRO
00010 R1,FR1
O
11110 R15, FR15
mmmO O0O00O0O(DRmM, XDm, Rm_BANK)
nnnQJ 000000 (DRm, XDm, Rn_BANK)
ooot DRO, XD0O, RO_BANK
001 O DR2, XD2, R1_BANK
O
1110 DR14, XD14, R7_BANK
mmO 000000 (FVm)
nn] ooooodFEvn)
oo FVOo
010 FVv4
100 Fv8
110 FV12
iiiid oooooooo
dddd0 O0OOOOOODOOO
goood gooboooobooboboobobuooobooboooo
oo
TOOO goooooTOOO |[Dbhooobooboo

o0

goooooO000O0x1iOx20x40xs00000000000000O0O0O0O0O0OC0OOO0O

7-6




rOo0oooao

gr73jo0oogooogo

oo oo ooooo oo T
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)-U0 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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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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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 oogd ooooo oo 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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od od goood od T
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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=FRmUOGOO 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),XDn |(RO+Rm) - XDn 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 — —
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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 |
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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,Rn) MOV.W Rm,@-Rn
FMOV DRm,XDn MOV.B Rm,@(RO,Rn) MOV.W Rm,@Rn
FMOV FRm,FRn MOV.B Rm,@-Rn MOVCA.L RO,@Rn
FMOV XDm,@(RO,Rn) MOV.B Rm,@Rn ocCsBI @Rn

FMOV XDm,@-Rn MOV.L @(disp,GBR),RO |OCBP @Rn

FMOV XDm,@Rn MOV.L @(disp,PC),Rn OCBWB @Rn

FMOV XDm,DRn MOV.L @(disp,Rm),Rn PREF @Rn

FMOV XDm,XDn MOV.L @(RO,Rm),Rn STS FPUL,Rn
FMOV.S @(RO,Rm),FRn MOV.L @Rm,Rn

FMOV.S @Rm,FRn MOV.L @Rm+,Rn

UOSOFE OOODO

FADD DRm,DRn FIPR FVm,FVn FSQRT DRn

FADD FRm,FRn FLOAT FPUL,DRn FSQRT FRn

FCMP/EQ FRm,FRn FLOAT FPUL,FRn FSUB DRm,DRn
FCMP/GT FRm,FRn FMAC FRO,FRm,FRn FSUB FRm,FRn
FCNVDS DRm,FPUL FMUL DRm,DRn FTRC DRm,FPUL
FCNVSD FPUL,DRn FMUL FRm,FRn FTRC FRm,FPUL
FDIV DRm,DRn FRCHG FTRV XMTRX,FVn
FDIV FRm,FRn FSCHG
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AND.B #imm,@(R0O,GBR) |LDS Rm,FPSCR STC SR,Rn
BRAF Rm LDS Rm,MACH STC SSR,Rn
BSRF Rm LDS Rm,MACL STC VBR,Rn
CLRMAC LDS Rm,PR STC.L DBR,@-Rn
CLRS LDS.L @Rm+,FPSCR STC.L GBR,@-Rn
DMULS.L Rm,Rn LDS.L @Rm+,FPUL STC.L Rp_BANK,@-Rn
DMULU.L Rm,Rn LDS.L @Rm+,MACH STC.L SGR,@-Rn
FCMP/EQ DRm,DRn LDS.L @Rm+,MACL STC.L SPC,@-Rn
FCMP/GT DRm,DRn LDS.L @Rm+,PR STC.L SR,@-Rn
JMP @Rn LDTLB STC.L SSR,@-Rn
JSR @RnN MAC.L @Rm+,@Rn+ STC.L VBR,@-Rn
LDC Rm,DBR MAC.W @Rm+,@Rn+ STS FPSCR,Rn
LDC Rm,GBR MUL.L Rm,Rn STS MACH,Rn
LDC Rm,Rp_BANK MULS.W Rm,Rn STS MACL,Rn
LDC Rm,SPC MULU.W Rm,Rn STS PR,Rn
LDC Rm,SR OR.B #imm,@(RO,GBR) STS.L FPSCR,@-Rn
LDC Rm,SSR RTE STS.L FPUL,@-Rn
LDC Rm,VBR RTS STS.L MACH,@-Rn
LDC.L @Rm+,DBR SETS STS.L MACL,@-Rn
LDC.L @Rm+,GBR SLEEP STS.L PR,@-Rn
LDC.L @Rm+,Rp_BANK |STC DBR,Rn TAS.B @RnN
LDC.L @Rm+,SPC STC GBR,Rn TRAPA #imm
LDC.L @Rm+,SR STC Rp_BANK,Rn TST.B #imm,@(R0,GBR)
LDC.L @RmM+,SSR STC SGR,Rn XOR.B #imm,@(R0,GBR)
LDC.L @Rm+,VBR STC SPC,Rn
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god |No. od og og ogo od ogo
oo oooo |ooO oo o000 |oooo| 0o |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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god |No. od og og ogo od ogo
oo o000 |ooO oo o000 |oooo| 0o |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

8-18




s.JbouoDbOooono

0s30000oogonoan

0o |No. oo oo oo ooo oo ooo
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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 CO 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 0 O 0
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 23
F1 22 3
F1 2 2
208|FLOAT  |FPUL,DRn FE 1 (345 | #3s 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 2 22
ooo F1 21 3
oo F1 2 2
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 O O O
000 |215[LDS Rm,FPSCR co 1 4 #32 F1 3 3
000|216[LDSL  |@Rm+FPUL co 1 1/2 #2 0 O O
00 |[217[LDSL |@Rm+FPSCR co 1 1/4 #33 F1 3 3
218(STS FPUL,Rn LS 1 3 #1 0 O O
219|STS FPSCR,Rn co 1 3 #1 0 O 0
220[STS.L  |FPUL,@-Rn co 1 /1 #2 0 O O
221|STS.L  |FPSCR,@-Rn co 1 /1 #2 0 O 0
000 |222|FMOV  |DRm,XDn LS 1 0 #1 0 O O
000|223]FMOV | XDm,DRn LS 1 0 #1 0 O 0
00 |[224|FMOV  |XDm,XDn LS 1 0 #1 0 O O
00 |[225/FMOV  |@Rm,XDn LS 1 2 #2 0 O 0
226 |FMOV  |@Rm+XDn LS 1 1/2 #2 0 O O
227|FMOV  |@(RO,Rm),XDn LS 1 2 #2 0 O 0
228|/FMOV  |XDm,@Rn LS 1 1 #2 0 O O
229|FMOV  |XDm,@-Rn LS 1 /1 #2 0 O 0
230|FMOV  |XDm,@(RO,Rn) LS 1 1 #2 0 O O
231 |FIPR FVm,FVn FE 1 4/5 #42 F1 3 1
232 |[FRCHG FE 1 1/4 #36 0 O O
233 |FSCHG FE 1 1/4 #36 0 O 0
234 |FTRV XMTRX,FVn FE 1 | (55678 | #43 FO 2 4
F1 3 4
000 1. 000000000000 s8l10000000000
2. 0D00O0D'LYL2..'0MACHMACLFPSCROOODOOOOOOOOOOOOOOOOOOOO
oo
00O0MOV.B@Rm+Rn"1/2" ORMOOOOOO0O0O00 100000 Rn000000000O
020000
3. 0D0000OO0OO0OO0OO0OO0OOOOOOOOOOOOO0OO0OOO
4. 0000000000"000010'0000000000000000O0O0OOOOOOO 2
00o0D00000000000000000001000
5., 000000000000O0000'0LLL20/3'0L10 FRIn+100L20 FROnOOL3 O FPSCR
DoooO0O000000Oo
6. FTRVOOOOOO"0LL,L2L3L40/L5"0L10 FRONO OL20 FROn+100L3 0 FROn+20 O
L40 FROn+300L50 FPSCROODOOOOOOOOOO
7. MAC.LOMACWOOOOOOOO"LVL2/L3/L4'0L10 RmOL20 RnOL3 0 MACHOO OO L4

OMACLOOOOOOODOODOOO
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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)
ooboobgooooog

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

0000 Addr 00O0O0O0O0O0O0COO0O0O00O0O0O0O02n0000000000O04n000000C00O0O0C
pooooooooooooooooobooboooooo
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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 D000 Data 0000000000000 000O02n00000C00CCOO4n0O00C00OO
0000000000000000000000000000

Delay_Slot(unsigned long Addr);
O0000Addr00000oooooooooooo

unsigned long R[16];

unsigned long SR,GBR,VBR;

unsigned long MACH,MACL,PR;

unsigned long PC;
opoooooo

struct SRO {

unsigned long dummy0:22;
unsigned long MO0:1;
unsigned long QO0:1;
unsigned long 10:4;
unsigned long dummy1:2;
unsigned long S0:1;
unsigned long TO0:1;

h

SR JOOOoOOo

#define M ((*(struct SRO *)(&SR)).MO0)

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

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

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

Error( char *er);

ooooooo
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goooooooooooo

#define PZERO 0

#define NZERO 1

#define DENORM 2

#define NORM 3

#define PINF 4

#define NINF 5

#define gNaN 6

#define sNaN 7

#define EQ 0

#define GT 1

#define LT 2

#define UO 3

#define INVALID 4

#define FADD 0

#define FSUB

#define CAUSE 0x0003f000
#define SET_E 0x00020000
#define SET_V 0x00010040
#define SET_Z 0x00008020
#define SET_O 0x00004010
#define SET_U 0x00002008
#define SET_| 0x00001004
#define ENABLE_VOUI 0x00000b80
#define ENABLE_V 0x00000800

#define ENABLE_Z 0x00000400
#define ENABLE_OUI ~ 0x00000380

/* FPSCR(bit17-12) */
/* 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) */

#define ENABLE_| 0x00000080 /* FPSCR(bit7) */
#define FLAG 0x0000007C  /* FPSCR(bit6-2) */
#define FPSCR_FR FPSCR>>21&1

#define FPSCR_PR FPSCR>>19&1

#define FPSCR_DN FPSCR>>18&1

#define FPSCR_I FPSCR>>12&1

#define FPSCR_RM FPSCR&1

#define FR_HEX frf.l[ FPSCR_FR]

#define FR frf.fl FPSCR_FR]

#define DR frf.d[ FPSCR_FR]

#define XF_HEX frf.[~FPSCR_FR]

#define XF frf.f[~FPSCR_FR]
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#define XD frf.d[~FPSCR_FR]

union {
int 1[2][16];
float f[2][16];
double d[2][8];

}frf;

int FPSCR;

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){ /* ooogx
if(abs < 0x00800000){
if((FPSCR_DN == 1) || (abs == 0x00000000)){
if(sign_of(n) == 0)  {zero(n, 0); return(PZERO);}
else {zero(n, 1); 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{ /* ooox
if(abs < 0x00100000){
if((FPSCR_DN==1)||((abs==0x00000000) && (FR_HEX[n+1]==0x00000000){
if(sign_of(n) == 0)  {zero(n, 0); return(PZERO);}
else {zero(n, 1); 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

void register_copy(int m,n)

{

}

return(sNaN);

FR[n] = FR[m];

if(FPSCR_PR == 1) FR[n+1] = FRM+1];

void normal_faddsub(int m,n,type)

{

union {

}

union {

}

union {

}

float f;
intl;

dstf,srcf;

double d;
int 1[2];
dstd,srcd;

long double x; I*
int I[4]; I*
dstx;
if(FPSCR_PR ==0) {
if(type == FADD)
else
dstd.d = FR[n]; /*
dstd.d += srcf.f;

/*

/*

“ long double ”
1-bit oo
15-hit oo
112-bit oo

srcf.f = FR[m];
srcf.f = -FR[m];

ooooooo:
*
*
*/

0o0ooooooooooy

if(((dstd.d == FRn]) && (srcf.f 1= 0.0)) ||
((dstd.d == srcf.f) && (FR[n] != 0.0))) {

set_I();

if(sign_of(m)” sign_of(n)) {
dstd.l[1] -= 1,

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

}

}

if(dstd.I[1] & Ox1fffffff) set_I();

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

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]; /* goooooooooogoo

dstx.x += srcd.d,;
if(((dstx.x == DR[n>>1]) && (srcd.d !=0.0)) ||
((dstx.x == srcd.d) && (DR[n>>1] 1= 0.0)) ) {

set_I();
if(sign_of(m)” sign_of(n)) {
dstx.l[3] -=1;

if(dstx.I[3] == Oxffffffff) {dstx.l[2] -= 1,
if(dstx.I[2] == Oxffffffff) {dstx.I[1] -= 1;
if(dstx.I[1] == Oxffffffff) {dstx.I[0] -= 1;}}}

}
}
if((dstx.l[2] & OxOfffffff) || dstx.I[3]) set_I();
dst.d += srcd.d; /* oooooox
if(FPSCR_RM == 1) {
dstx.I[2] &= 0xf0000000; /* ooooo
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;
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intl;
} tmpf;
union {
double d;
int I[2];
} tmpd;
union {
long double x;
int 1[4];
} tmpx;
if(FPSCR_PR ==0) {
tmpd.d = FR[n]; /* oooooooo
tmpd.d *= FR[m]; /* ooooog
tmpf.f *= FR[m]; /* oooooo ¥
if(tmpf.f 1= tmpd.d) set_I();
if((tmpf.f > tmpd.d) && (FPSCR_RM == 1)) {
tmpf.l -= 1; /* goooo¥
}
check_single_exception(&FR[n],tmpf.f);
}else {
tmpx.x = DR[n>>1]; /* goooooog
tmpx.x *= DR[m>>1]; /* ooooo
tmpd.d *= DR[m>>1]; /* ooooogo
if(tmpd.d != tmpx.x) set_I();
if(tmpd.d > tmpx.x) && (FPSCR_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;

oo

10-8

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++) {
/* FPSCR_DN == goooooo)
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;
mit[i].d = FR[m+i];
miti].d *= FR[n+i];

< O0OOOOFRPROOOOD 18t DO00O0OOODOOOODOOOODOOOOOOO
gooooooogooooooooooooooy
mlt[i].I[1] &= 0xff000000;
mit[i].I[1] |= 0x00800000;
}
mit[0].d += mlt[1].d + mIt[2].d + mIt[3].d;
mit[0].I[1] &= Oxff800000;
dstf = mlt[0].d;
set_I();
check_single_exception(&FR[n+3],dstf);
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void check_single_exception(float *dst,result)
{
union {
float f;
intl;
} tmp;
float abs;

if(result <0.0)  tmp.l = Oxff800000; /* -

else tmp.I = 0x7f800000; /* +
if(result == tmp.f) {

set_O(); set_I();

if(FPSCR_RM ==1) {

tmp.l-=1; /* ooooooood
result = tmp.f;
}
}
if(result <0.0)  abs = -result;
else abs = result;
tmp.I = 0x00800000; /* ooooooood
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_OUI) fpu_exception_trap();
else *dst = result;

}
void check_double_exception(double *dst,result)
{
union {
double d;
int 1[2];
} tmp;
double abs;
if(result <0.0)  tmp.l[0] = Oxfff00000; /* -
else tmp.I[0] = Ox7ff00000; /* +
tmp.I[1] = 0x00000000;

ooo
ooo¥

ooooooooooo¥

ooo¥
ooo
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if(result == tmp.d)
set_O(); set_I();
if(FPSCR_RM == 1) {

tmp.I[0] -=1;
tmp.I[1] = Oxffffffff;
result = tmp.d; /* oooooooo
}
}
if(result <0.0)  abs = -result;
else abs = result;
tmp.I[0] = 0x00100000; /* goooooog

tmp.I[1] = 0x00000000;
if(abs < tmp.d) {
if((FPSCR_DN == 1) && (abs != 0.0)) {

set_I();
if(result < 0.0) result = -0.0; /* goooooooooo
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; fpu_exception_trap();}

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] = OX7ff7ffff;
FR[n+1] = Oxffffffff;
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(4 ooo
000000000000000000000000000000000000
000000000: aignd000000000000000000000000000000

gboobooobooooobobobobobobobooobooobooobooboboboboboooboo
goood

.org gdddouooooooo
.data.w gooooooogo
.data.l goddddooogooo
.sdata gooooood

align 2 20000000

align 4 40000000

.align 32 20000000
arepeat 16 160000000
arepeat 32 320000000
.aendr oooooooooooo
000 sHOOOOOOOOOODOO verl0OOOOOODODOOODOOODOOOOODODOOO
oooo
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10.1 ADD ADD binary ooogoo
2000
oo gooo googo oo TOOO
ooood
ADD Rm,Rn Rn+Rm - Rn 0011nnnnmmmm31100 |1 —
ADD #imm,Rn Rn+imm - Rn 0111nnnniiiiiiii 1 —
Q) oo

gbobob rRnOOCOO0RmOOOODOOOOO0 RNOOOOODOO
ooobood RnO 800000000 OOOODOOODOOOODOOO

suiiboobo0oooooooboob x200booogoooooobooooooooooboooo

) oooo

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

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

}

ADDI(long i, long n) /*
{
if ((i&0x80)==0)

ADD #imm,Rn */

R[n]+=(0x000000FF & (long)i);
else R[n]+=(0xFFFFFFOO | (long)i);

PC+=2;
}
®) ooo
ADD RO,R1

ADD #H'01,R2

ADD #H'FE,R3

10-14

; 000 RO=H7FFFFFFF,R1=H'00000001

; 00 0 R1=H?80000000
0 0 0 R2=H'00000000

; 000 R2=H00000001
0 0 0 R3=H'00000001

; 00 0 R3=HFFFFFFFF
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10.2 ADDC ADD with Carry oooooo
0oooOo2000

oo oooo ooooo oo TOOO
oooo

ADDC Rm,Rn Rn+RM+T-Rn, 0 OO -T |0011lnnnnmmmm1110 |1 oo

Q) oo
ooobooD RMOOCOORmO TOODODOODOOOOD RNOODODOODODODOOOOOO
oboobooTOoDOOOOOOOOO320000D00bDO0bOOobOOobOoOoUoOoDOoDOD
2) gogno
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 (tmp0O>tmp1) T=1,;
else T=0;

if (tmp1>R[n]) T=1,;

PC+=2;
}
3) gono
CLRT ;RO:R1(64 OO0)+R2:R3(64 OO O)=RO:R1(64 O OO)
ADDC R3,R1 ; OO0 T=0,R1=H'00000001,R3=H'FFFFFFFF
; 000 T=1,R1=H'00000000
ADDC R2,R0 ; 00O T=1,R0=H'00000000,R2=H'00000000

;000 T=0,R0=H'00000001
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10.3 ADDV ADD with (Vflag) overflow check 0OOOOOO
gooooooa
2000
oo gooo googo oo TOOO
ooood
ADDV Rm,Rn Rn+Rm - Rn, 0011lnnnnmmmm1111 |1 oo
oooooo -t ooo
Q) oo

gbobdb rRnO0COO0 RmOOOODOOO0O0OO0 RNOODOOOOOOOOOOOOOOODOODO
TOooOoooooooooo

2) gooo
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,

src+=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;
}
3) gono
ADDV RO,R1 ; 000 RO=H'00000001,R1=H'7FFFFFFE, T=0

; 000 R1=H'7FFFFFFF, T=0
ADDV RO,R1 ; 000 RO=H'00000002,R1=H'7FFFFFFE, T=0
; 000 R1=H'80000000, T=1

10-16



0.0000000

10.4 AND AND logical ogoogod
ooooao
oo gooo googo oo TOOO
ooood
AND Rm,Rn Rn&Rm - Rn 0010nnnnmmmm1001 —
AND  #imm,R0O RO & imm - RO 11002100diiiiiiii —
AND.B #imm,@(R0,GBR) (RO+GBR) & imm - |11001101iiiiiiii —

(RO+GBR)

(1) 00

gboobob0D RNOOCOORmOODOODOOOOOO0OO0 RNOOODOODOO

gbobobRrROODOOOOO0OO8OO0OO0ODOODODOOOOOODOODODOODODOOO
gbobO0oeGBROODODOOOOOOOOOO sSOOOOOODO sObOOoOoOoOobOOobOObObO

00000000000
@) oo

AND #mmROCOOOODODOOROOODO 24000000000 0O0ODOO

?3) gooo
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,@(R0,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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(4) 0oQ
AND RO,R1

AND #H'OF,RO

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

10-18
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105 BF Branch if False o000
oooo
oo oooa ooooa oooooo TOOO
BF label T=0000 10001011dddddddd 1 —
PC+4+dispx2 - PC,
T=1000 nop
(1) oo

TOOOODODOoOOoOooOoOOoooDOoOooooOoT=1000boboooobOboOooDbD T=000DOOO
goobDoooooooooPeH]0DO0O0DOOOxOD0O0OPCODOOOO BFOODODOO
gooboosouoooooooboouobooUooboo 20000000000 DOO0ODOO-256
goobDOo+254000000000000

2) oo
goobOoboboU0ob BRADUMPOODODODODODODOOOOOODOODODOD
3) gogoo
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;
}
4) ogo
CLRT ;oo T=0
BT TRGET_T ;T=0 oooooooooo
BF TRGET_F ;T=0 O00 TRGET_FOOOODOOO
NOP ;
NOP
TRGET_F: ; «BFOOOOOO
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10.6 BF/S Branch if False with delay Slot ooon
00000000 00ooo0o

oo oooo ooooo oooooo TOOO
BF/S label T=0000 10001111dddddddd 1 —
PC+4+dispx2 - PC,
T=1000 nop
Q) oo

TobOoooooooobobobobobooT=1oooobooboboboooooobooobo
T=00000000000000DO0O0000DO0O0

O0o0ooooooPCcHu00000000O0Ox20000PCOOOOO BR/SOOOOODOO
goospgbooooboooooooooobobooub 20000000D0ObO00DOO0OODbDDO-2560
oooo+2540 00000000000

) oo

gbobobooboooobooboooooooboobobobobooboobooboboboboobo
gooooo

gbobobooboobooboobooboboboooboooboon

gbobobooboooobooboobooooooboobobobobobobooobooobog

gbobobooboooobooboooooooboobobobobooboobooboboboboobo
gooo

gboboboobob BFOBRADJMPOO OO OOOOOOOOOODODOOOOOODO

3) gooo
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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(4 ooo
CLRT . 00 T=0
BT/S TRGET_T ;T=0 goooooooono
NOP ;
BF/S TRGET_F ;T=0 000 TRGETWOOOOOO
ADD RO,R1 . 00000000000D
NOP

TRGET_F:  CBF/SO0D0O0
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10.7 BRA BRANch ooon
ooooo oooooo
oo oooo 0oo0oo 0ooooo | Tooo
BRA label PC+4+dispx2 - PC 1010dddddddddddd 1 —
(1) oo

gobooooobooobooobobooooooPeHy00O00O0ODOOOx20000PCODO
OO0 BRAODOUOOODOUOOOO1200000000000O0000O0OO00O0 20000000
DO0bDoooboboOo-4o0e6e0000o0o+400400000000DOO0OODODOODOODOOODDOO
JvwpOobDobooooooooooobabo

) oo
00000000000 00000000000000000000000000000000

gboboboooooboobooooooboobobobobooboooobobobobobo
gbobooooobooboboboboobo

3) gooo
BRA(intd) /* BRA disp */
{

int disp;

unsigned int temp;

temp=PC,;
if ((d&0x800)==0)
disp=(0x00000FFF & d);
else disp=(0xFFFFFOO0O0 | d);
PC=PC+4+(disp<<1);
Delay_Slot(temp+2);
}

(4 ooo
BRATRGET  ;TRGET 0000000

ADD RO,R1 ; JOoOoOooo AbDDOOOOOOn
NOP ;

TRGET: ; «BRAODODOOOO
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10.8 BRAF BRAnNch Far ooon
ooooo oooooo
oo oooo FEE)EE EEEEEREREEE
BRAF Rn PC+4+Rn-PC  |0000nnnn00100011 |2 —
(1) oo

0000000000000000000000PCH+ROOO0000000000 PCO 40
000000 RNOOO03200000000000000
) oo

00000000000 00000000000000000000000000000000

00000000000 00000000000000000000000000000000
00000000000000000000

(3) 0ooo
BRAF(intn) /* BRAF Rn */
{

unsigned int temp;

temp=PC;

PC=PC+4+R][n];

Delay_Slot(temp+2);
}

(4) ooo
MOV.L #(TRGET-BRAF_PC),R0 ;0000000000000 O0OO0OO0
BRAF RO TRGET 0000000
ADD RO,R1 . 000000 ADDOOOOOOO
BRAF_PC:
NOP
TRGET: . cBRAFDOOOODO
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109 BSR Branch to SubRoutine o000
0ooooo0o0oon
0ooooo0o0oon oooooo
oo oooa ooooa Oooooo | To00o
BSR label PC+4 PR, 1011dddddddddddd |1 —
PC+4+dispx2 -~ PC
(1) oo

goooopPcH]00000D0O0O00Ox2000000PROOODODOOPCH4IOOODDOOOPC
goboboO0oBsSROODUOOOOOOOMmM200000000000000DO0O0OD 20000000
gooboooobobooo409600000+H040 00000000 DODDODOOOODOOODOOOO
JsROODOOOOOOOOODOOoOooooOg

) oo

gbobobooooobooboooooobooboboboboobooboobobobobobo
gbobobooooobooboooooobooboboboboobooboobobobobobo
gbobooooobooboboboboobo

3) gooo
BSR(int d) /* 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);

10-24



0.0000000

(4 ooo
BSR TRGET
MOV R3,R4
ADD RO,R1

0oooo
00000

TRGET:

MOV R2,R3
RTS
MOV #1,R0

,TRGET 0000000
poooooMoMdOOOOOO
; jooooooooooOoobO 0 OO0O0O0MPROCO)OOO

; < Ooooooobc oo o
OO0 ADDOOOOOD0OOO
; goooooovMoMdOO00000
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10.10 BSRF Branch to SubRoutine Far o000
0oooooooo
0oooooooo oooooo
oo oooad ooooa oooooa TOOO
BSRF Rn PC+4 - PR, 0000nnnNN00000011 2 —
PC+4+Rn- PC
(1) oo

O0000PC+H+RM OOOO0OPROODOONONOPC+4AI0000000PCOOONN BSRFD
0000000000000 PC+0000000 RNOOOO 3200000000000000
ooo
) oo

0000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000
00000000000000000000

(3) 0ooo
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  ; 0000000000000 O OODO0O
BRSF RO TRGET 0000000
MOV R3,R4 . 000000 MOMIOOOOOO
BSRF_PC: ;
ADD RO,R1
00000
TRGET: . 0000000000 OO
MOV R2,R3 :
RTS ., 0D ADDDODODODO
MOV #1,R0 . 0DODOOO0OoMoMIOODOOO
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10.11 BT Branch if True o000
oooo
oo oooa ooooa oooooo TOOO
BT label T=1000 10001001dddddddd |1 —
PC+4+dispx2 - PC,
T=0000 nop
(1) oo

TOOOODODOoOOoOoDOoOOoooDOoOooooOoT=10000bO0O0ODOOOO0O T T=00000DOOO
gooo

gobooogoobopPcH4y0000DO0O0OOx20000PCOOO0OOBTOOOODOOOO
oosgobooooboooooboouobboU20000bObO00ObO0OObDObDOOD25600
oo0+2540 00000000000

2) oo
goobOobobo0ob BRADUMPOODODODODODODODOOOOODOODODOD
3) gogoo
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) ogo
SETT ;0O T=1
BF TRGET_F T=1 oooooooooo
BT TRGET_T T=1 O0o0 TRGET_TODOODOOO
NOP ;
NOP
TRGET_T: ; ~BTOOOOOO
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10.12 BT/S Branch if True with delay Slot ooon
oooo0o00O oooooO
oo oooo gopoooo oooooo TOOO
BT/S label T=1000 10001101dddddddd 1 —
PC+4+dispx2 - PC,
T=0000 nop
() 0o
TOOOOOO0OO0OO0OO0OO0OO0O0OO0O0O0O000000T=10000000000T=00000000
oooo

pCcOODOOCOBT/SOOOOOOODOO8O00ODOOOODOOOODOOODODODO 2000
obobobooooobogobobozsenboboo2s400000000000O00O0O0O0O0ODOODO
000 BRAODJIJMPOOOOOOOODOOOODODODOODOOOODO

@) oo
0000000000000000000000000000000000000000000
00oooO

gboboboooboooboobooobobobooobooobooon
gboboboboooooobooboooooboboboboboobooobooonog

?3) ogooo
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 ooo
SETT . 0o T=1
BF/S TRGET_F T=1 goooooooono
NOP ;
BT/S TRGET_T T=1 O00 TRGET_TOODOODOOO
ADD RO,R1 . 000000000000
NOP
TRGET_T: . CBT/SO0D0O00
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10.13 CLRMAC CLeaR MAC register

goboobood

MACOOOOO
ooo
oo oooo 0oooo oo TOOO
oooad
CLRMAC 0-MACH,MACL 0000000000101000 1 —
(1) oo

MACHOMACLODOOOOOOOOOOO
2 oood
CLRMAC() /* CLRMAC */
{
MACH=0;
MACL=0;
PC+=2;
}
3) oo
CLRMAC sMAC 00000000000 0000000
MAC.W @RO+,@R1+ , oooo
MAC.W @RO+,@R1+ ;

10-30




0.0000000

10.14 CLRS CLeaR Shit
sooooooo

goboobood

oo oooo

ooooo

ood
oood

TOOO

CLRS 0-S

0000000001001000

Q) oo

sgdbogooouooonogon

2) gogoo

CLRS() /*CLRS*

{

S=0;

PC+=2;

}

?3) ood

CLRS ;00O s=1
;000 s=0
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10.15 CLRT CLeaR Thit
TOOOODOOO

goboobood

oo oooo

ooooo

ood
oood

TOOO

CLRT 0T

0000000000001000

1) oo
TOOOOOOOOO0OO0
2) ooood
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
oo oooog ooood oo TOOO
oooog

CMP/EQ Rm,Rn Rn=RmUOQ0dO0 1-T 0011nnnnmmmmO000 |1 oooad
CMP/GE  Rm,Rn O000RNORMOOO 1-T 0011nnnnmmmmO0011 |1 ooog
CMP/GT Rm,Rn 0000 Rn>RmOODO 1-T 0011nnnnmmmmoO111 |1 good
CMP/HI Rm,Rn 0000 Rne>RmOOO 15T 0011nnnnmmmmO0110 |1 good
CMP/HS Rm,Rn O000RNORMOOO 1-T 0011nnnnmmmmO0010 |1 ooog
CMP/PL  Rn Rn>0000 1-T 0100nnnn00010101 |1 ooog
CMP/PZ Rn RnOO0OOO 1-T 0100nnnn00010001 |1 ooog
CMP/STR Rm,Rn 00000oo0oooooogg 1-T |0010nnnnmmmm1100 (1 ooog
CMP/EQ #imm,RO |[RO=immO0O0 1-T 10001000iiiiiii 1 ooog

(1) oo

000000 RNMORMOOOOOOO0OOOOOOOOOOO(condd 0000000 TOODO
ooobooooooooobooooo TOOOOODOOOOOORNDOOOODDOOODODOO9O
ooobooooboopPzD PLO 20000000 RNO OODOOOODDOOOODO

EQUOOU000O0O0O0ODLOOOsUUDbOUOUbOOUOObOOODU0 RODOOOODDOOODO
ROODODOODOOODDOO

oooooo

00

CMP/EQ Rm,Rn

Rn=RmO0O0 T=1

CMP/GE Rm,Rn

0000000 RAORmOOO T=1

CMP/GT Rm,Rn

Oo000000 R>RmO0OO T=1

CMP/HI  Rm,Rn

0000000 RR>RmOOO T=1

CMP/HS Rm,Rn

0000000 RMORmMOOO T=1

CMP/PL Rn

Rn>0000 T=1

CMP/PZ Rn

RnOOOO0O T=1

CMP/STR Rm,Rn

oboooooooooooono 1T=1

CMP/EQ #imm,RO

RO=imm OO0 T=1
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) oooog
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&O0xFF000000)>>24;
HL=(temp&0x00FF0000)>>16;
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,R0 */

{

long imm;

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

else T=0;
PC+=2;
}

3) 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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10.17 DIVOS DIVide(step0) as Signed 000000
goooooa
ooad
oo gooo googo oo TOOO
ooood
DIVOS Rm,Rn RnO MSB-Q, 0010nnnnmmmmoO111 |1 oooad
Rm O MSB-M,
MNQ-T
Q) oo

gboboboooboobooboooboobobobi1boooobobobviooooooboan
gboboboooooboboboobobobobo bivigoboooooooooan

) oooog
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;
}
?3) ooo
DiviOOOOOOoOoOoOOoOoOoOoOOO
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10.18 DIVOU DIVide (step0) as Unsigned oooooo
0000000
ooo
oo oooo googoo oo TOOO
oooo
DIVOU 0-M/QIT 0000000000011001 1 0
1) oo

gboboboooboobooboooboobobobi1boooobobobviooooooboan
gboboboooooboboboobobobobo bivigoboooooooooan

) oooo
DIVOU()  /* DIVOU ¥/

{M:Q:T:O;
PC+=2;
}
3) ooo
bDivioOoOO0OO0OO0OO0O0O00o000a0
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10.19 DIVl DIVide 1 step gouooon
oo
oo oooo ooooo oo TOOO
oooo
DIV1 Rm,Rn 1000000 0011nnnnmmmmO0100 |1 oooo
(Rn+ Rm)
Q) oo

000000 RNO 32000000(0O00)I RMOOO@O)D 100000@000000)
0000000000000 0000000000000000000000000000000
00000000000000000MOQUITOOOODONOOODNONONOODDO

1000000000000000100000000000000000000000000
00000000 QO0OIONODOD0NONDO0NO00NONODONnNONDn

0000000000000DVIOOO00000000000

00(@O0)=@000)0@0) (O0)

00000000000

0000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
0000000000000000000

00O0O0DIVOSODOO DIVOUDOOOOODOOODVIOOOOODO0000000000000
1700000000000ROTCLO DIVIOOOOOOOO0O0OD 0000000000000
0000000000
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2 oooog
DIV1(long m, long n) /* DIV1 Rm,Rn */
{
unsigned long tmp0, tmp2;
unsigned char old _q, tmp1;

od _g=Q;

Q=(unsigned char)((0x80000000 & R[n])!=0);
tmp2= R[m];

R[n]<<=1;

R[n]|=(unsigned long)T;

switch(old _gX
case 0:switch(M){
case 0:tmp0=R[n];

R[n]-=tmp2;

tmp1=(R[n]>tmp0);

switch(Q){

case 0:Q=tmp1;
break;

case 1:Q=(unsigned char)(tmp1==0);
break;

}

break;

case 1:tmp0=R[n];

R[n]+=tmp2;

tmp1=(R[n]<tmp0);

switch(Q){

case 0:Q=(unsigned char)(tmp1==0);
break;

case 1:Q=tmp1l;
break;

}

break;
}
break;
case 1l:switch(M){
case 0:tmp0=R[n];
R[n]+=tmp2;
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];

R[n]-=tmp2;

tmp1=(R[n]>tmp0);

switch(Q){

case 0:Q=(unsigned char)(tmp1==0);
break;

case 1:Q=tmp1l;
break;

}

break;

}

break;

}
T:(Q::M);
PC+=2,
}
@ 0001

:R1(32 0000)+ RO(16 DOO0)=R1(16 0000): OO OO

SHLL16 RO ;0000016000000 160000 O00ODOO
TST RO,RO ,0o0o00oooo
BT ZERO_DIV

CMP/HS RO,R1 ;,00000ooooon
BT OVER_DIV

DIVOU ,0o0ooooo
.arepeat 16

DIVl RO,R1 ;16 O0O0O0OO

.aendr ;

ROTCL R1 ;

EXTU.W R1,R1 ;R1=0

(4) ooo 2
'R1:R2(64 0000)+ RO(32 O000)=R2(32 0000): OOOO

TST RO,RO ,00ogoooog
BT ZERO_DIV ;

CMP/HS RO,R1 ;,0000booooog
BT OVER_DIV ;

DIVOU ;y0oooogoo
.arepeat 32 ;

ROTCL R2 3200000

DIV1 RO,R1 ;

.aendr

ROTCL R2 ;R21
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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

[D]AVA RO,R1
.aendr

EXTS.W R1,R1
ROTCL R1
ADDC R2,R1

EXTS.W R1,R1

(6) ooo 4

MOV R2,R3
ROTCL R3

SUBC R1,R1
XOR R3,R3
SUBC R3,R2

DIVOS RO,R1

.arepeat 32
ROTCL R2
DIVl RO,R1
.aendr

ROTCL R2
ADDC R3,R2

:R1(16 0000)+ RO(16 DOOD)=R1(16 0O000): OO OO
;0000016000000 1600000000
;0000000000 32000

:R2=0

;0000000001000
,0oooooo

16 00000

R1E0(1 0OOOO)
00 MSBD 10000+1 00200000000
R1=0( 00O0O00)

:R2(32 0000)+ RO(32 [000)=R2(32 0000): 0O OO

;0000000000 64 000(R1:R2)
;R3=0

;0000000001 00100000000
,000o0o0oo

;3200000

R20(1 0OODOO)
00 MSBD 10000+1 00200000000
R2=0( 00O00D0)
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10.20 DMULS.L Double-length MULtiply as Signed 00O 00O
000000000

oo gooo googo oo TOOO
ooood
DMULS.L Rm,Rn gooogo 0011lnnnnmmmm1101 (205 —
Rnx Rm -
MACH,MACL

(1) 00

gboobob0 RrRnO0O00 RMmO 3200000000000 640000 MACHOOOODO MACL
gbobooooobooboboboboobooboooooobooon

@) 0ooo

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<O0) {
Res2= "Res2;
if (Res0==0)
Res2++;
else
Res0=( "Res0)+1;
}
MACH=Res2;
MACL=Res0;
PC+=2;
}
3) ogoo
DMULS.L RO,R1 ; 000 RO=H'FFFFFFFE,R1=H'00005555
: 0 0 0 MACH=H'FFFFFFFF,MACL=H'FFFF5556
STS MACH,RO oooo(oo)yooo
STS MACL,R1 ;0000(oo)ooo
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10.21 DMULU.L Double-length MULtiply as Unsigned OO 0000
000000000

oo gooo googo oo TOOO
ooood
DMULU.L Rm,Rn gooogo 0011lnnnnmmmmO101 (205 —
Rnx Rm -
MACH,MACL

1) ood

000000 RNOOOORMO 320000000000 640000 MACHOOOOO MACL
gdoooo0oOoO0OoO0OoUobOU0oOoOoOoUoUooooooogog
) ooood

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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3) 0oQ
DMULU.L RO,R1 ; 000 RO=HFFFFFFFE,R1=H'00005555
. 0 0 0 MACH=H'00005554, MACL=H'FFFF5556
STS MACH,RO pooo(oo)yood
STS MACLRL  ;0000(00)000D
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10.22 DT Decrement and Test goooogd

0ooooooo

ooo

0o oooad ooooa oo TOOO

gooo
DT Rn Rn-1-Rn,RNO 0OOOO 1- |0100nnnn00010000 1 gooo

T
RnO O0OOOOO 0-T

(1) 00

oooooOoRrRnOOO0OO0O10000D0OCO0DOOOOCO)YODOOODOOODOOOOT
obobi10o00o00bo0oboboogboboooTOOobOOoobOoobOobOon

2 ooood
DT(longn) /*DT Rn*/
{
R[n]--;
if (R[n]==0) T=1,
else T=0;
PC+=2;
}
3) ooo
MOV #4,R5 ; ooboboooooog
LOOP:
ADD RO,R1
DT R5 ;R5 gooooooOooboodooOoUboOoOoUOOobOUOOobDboo

BF LOOP ;T=0 goLooP0000O0O0(OOOOO40000000)0
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10.23 EXTS EXTend as Signed goooogd
oooao
og ooog ooooo oo TOOD
oooo

EXTS.B Rm,Rn RmOQOQOQOOO 0110nnnnmmmm1110 |1 —
0000 -Rn

EXTS.W Rm,Rn RmOODOOOO 0110nnnnmmmm1111 |1 —
0000 -Rn

(1) oo

ubobob RrRmOOCOOOO0ODOODOOOO RNOOCODOODOO
goboooooboornOOOO 8O0 310 RMOOOO 70000D00O000O0DOOO
O00DoDO00ORrRnOO0OD 1600000 310 RmOOOO 150000000000

) oooo

EXTSB(long m, long n) /* EXTS.B Rm,Rn */
{
RIn]=R[m];
if ((R[m]&0x00000080)==0) R[n]&=0x000000FF;
else R[n]|=0xFFFFFFOO;
PC+=2;
}

EXTSW(long m, long n) /* EXTS.W Rm,Rn */

{
RIn]=R[m];
if ((R[m]&0x00008000)==0) R[n]&=0x0000FFFF;
else R[n]|=0xFFFF0000;

PC+=2;
}
3) ooo
EXTS.B RO,R1 ; OO 0O RO=H'00000080
; 0 00 R1=H'FFFFFF80
EXTS.W RO,R1 ;00O 0O RO=H'00008000

; 000 R1=H'FFFF8000
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10.24 EXTU EXTend as Unsigned oooooo
gooo
oo gooo googo oo TOOO
ogoood
EXTU.B Rm,Rn Rm O 00000 O 0000 0 -»Rn |0110nnnnmmmm1100 |1 —
EXTUW Rm,Rn Rm O 00000 O 0000 0 -»Rn |0110nnnnmmmm1101 |1 —
Q) oo

000000 RmOOOOODODOOOOOOOO RNOOOOOOO
O0000O0O0oO0oOoRrRnIOOO 800000310 0000000000000 O0O0OORNODO
OO0 1600000 31000000000O
2 oooog
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 */
{
RIn]=R[m];
R[Nn]&=0x0000FFFF;
PC+=2;
}
?3) ooo
EXTU.B RO,R1 ; 000 RO=HFFFFFF80
; 000 R1=H'00000080
EXTU.W RO,R1 ;000 RO=HFFFF8000

; 000 R1=H'00008000
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10.25 FABS Floating - point ABSolute value ooooooo
00000000
PR oo oooo googo oo TOOO
oooo
0 FABS FRn |FRn| - FRn 1111nnnn01011101 1 —
1 FABS DRn |DRn| - DRn 1111nnn001011101 1 —
1) oo

000000000 FRe/DRAOOOOCOOOOOOOOOOOOOOODOODO FrR/DRAC OO

gooo
FPSCRO causelfag] 0 000000000

2) gooo

void FABS (int n){

FR[n] = FR[n] & OX7fffffff;

pc +=2;

}

/< ODOoOooOooUooOooooooooooY
?3) ggoboooboooooga

od
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10.26 FADD Floating - point ADD ooogoon
ooooooa
PR oo oooo goooo oo TOOO
oooao
0 FADD FRm,FRn FRnO FRm - FRn 1111nnnnmmmmO000 | 1 —
1 FADD DRm,DRn DRn0 DRm - DRn 1111nnnOMmmO0000 | 6 —
Q) oo
FPSCR.PR=OOOOFRNO FRMOOOOODO0OO0O00OO0OO0OO0OOOOOOOOOOOOOO FRn
goooooa
FPSCR.PR=LI0JUOODRNO DRMmOODOOO0O0O0OOOOOOOOOOODOODOOOOOO DR
goooooa

FPSCR.enableO/UN OO0 O00O00O00O00OFPUOOOOOOO0O0O0O00O00O00O00O0O0O
0000000000 000FPSCR.cause FPSCR(flagl D0 00000000000 OOFRN/DRN
gboboooboobooboboboboboboooobooban

2) gooo
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)X{
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:

default:

FADD 00O 4d0O0d

break;

invalid(n); break;

inf(n,1); break;

FRm,DRm

FRn,DRn

NORM

. -0 +INF

—INF

DENORM

qNaN

sNaN

NORM

+0

-0

ADD

+INF

+INF

—INF

Invalid

—INF

—INF

‘ Invalid

—INF

DENORM

Error

qNaN

qNaN

sNaN

Invalid

000 DN=100000O000O000Oooobobooooono

joooooooooog
FPUDO O O O FPU error

000 00 Invalid operation
0o0o0O0O000ooverflow O
0000000Underflow O

OO0D000OdInexact O

O

10-51




i0.0000000

10.27 FCMP Floating - point CoMPare ooooooo
gooogooo

PR ood 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==DRm)?1:0-T 1111nnnOmMmmO0100 | 1 1/0

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

1 4.FCMP/GT DRm,DRn (DRN>DRmM)?1:0-T 1111nnnOmmmO0101 | 2 1/0

Q) oo

O. FPSCRPR=QUOOFRNO FRMOODOOOODOOOOOOOOODOOODOOOOODO
gbobooooooboboboobobobooboo

0. FPSCRPREOUOUOUODRNDO DRmUOOOOOO0ODOOOOODOOOODOOODOOOOODO
gbobooooooboobobobooboboboobooo

O. FPSCRPR=QUOOFRNO FRMUOUODOOOOODOOO0OOOOOODOOOODDOO
FRn>FRMO O OOOOOO0O0OO0OO00OO0bOO0O00o0o00oob00oo0g

0. FPSCRPR=C10J0O0ODRnO DRmOOOOO0DOOOO0DOOOODOOOODOOOO
DRn>DRmUOOO0OO0O0OO0O0O0O00O0O0O0O0O0O0O0C0O00O000O0

2) gooo
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) ||
(fcemp_chk (m,n) == UO)) fcmp_invalid();
else if(fcmp_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)X{
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 fcmp_invalid()

{

set_V(); if((FPSCR & ENABLE_V) ==0) T = 0; else fpu_exception_trap();
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FCMP 00O OO0

FCMP/EQ

FRn,DRn

FRmDRm | NORM | DNORM |  +0 -0

+INF

—INF

qNaN

sNaN

NORM CMP

DNORM

+0 EQ

-0

+INF

—INF

qNaN

EQ

. EQ

IEQ

sNaN

Invalid

000 DN=1000000000000o000000

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=100000O000O0O00boOoOoOooDo

vooooooooOoooobooobooooboooeToooooo

gooooooooooo
000 00 Invalid operation O
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10.28 FCNVDS

Floating - point CoNVert

Double to Single precision ooooooo
00000000
PR oo gooo googo oo TOOO
gooo
0 — — — — —
1 FCNVDS DRm,FPUL (float)DRm - FPUL 1111mmm010111101 | 2 —
1) oo
FPSCR.PR=0000DRMOIDO0000000000000ONONODONDNO0OD FPULOOD
0000

FPSCR.enableO/UN OO0 O00O00O00O0OFPUOOOOOOO0O0O0O00O00O00O00O0O0O
OOCOOCOOCOOOOCOOOFPSCR.cause FPSCRflEgl 000 O0O0OO0OOOOOOOOFRPUL
gbobooooboobobobobobobooobooboobaon

gooo
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,*FPUL)){

NORM :
PZERO
NZERO

: normal_ fcnvds(m); break;

DENORM : set_E();

PINF :
NINF :
gNaN :
sNaN :

*FPUL = 0x7f800000; break;

*FPUL = 0xff800000; break;
*FPUL = Ox7fbfffff; break;
set_V();

if((FPSCR & ENABLE_V) == 0) *FPUL = Ox7ihfffif;

else fpu_exception_trap(); break;
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void normal_fcnvds(int m,float *FPUL)

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

{
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] & Ox1fffffff)) set_I();
dstf.f = dstd.d;
check_single_exception(FPUL, dstf.f);
}

FCNVDS 00000

FRn

+NORM

—NORM

+0

-0

+INF

—INF

gNaN

sNaN

FCNVDS(FRn FPUL) FCNVDS

FCNVDS

+0

—0

+INF

HINF

gNaN

Invalid

000 DN=100000O000O000bOob0oOooboooonn

oooooooooooo
FPUO OO OFPUerror O
0 00 00 Invalid operation
0000000O0Overflow 0O

0

0000000Underflow O

000000 Inexact O
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10.29 FCNVSD

Floating - point CoNVert

Single to Double precision ooooooo
00000000
PR oo gooo googo oo TOOO
gooo
0 — — — — —
1 FCNVSD FPUL, DRn (double)FPUL - DRn 1111nnn010101101 2 —
1) oo

FPSCR.PR=UJ 0 0O0OFPULOODOOOOOOOOODOOOODOOODOOODOOOOOOOOO
oo DbDrRnOOOOCOOO

@

gogo

void FCNVSD(int n}{

pc +=2;

clear_cause();
case((FPSCR_PR){

}

0: undefined_operation(); /* reserved */
1: fenvsd (n,FPUL); break; /* FCNVSD */

void fenvsd(int n, float *FPUL)

{

case(fpul_type(FPUL)){

PZERO :
NZERO :
PINF :

}

NINF :

gNaN :
sNaN :

DR[n>>1] = *FPUL; break;
DENORM : set_E();

gnan(n);

invalid(n);

int fpul_type(int *FPUL)

{

int abs;

break;

break;

break;

abs = *FPUL & OxT7fffffff;
if(abs < 0x00800000){

if((FPSCR_DN =

1) || (abs == 0x00000000)){
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else

}

else if(abs < 0x7f800000)

if(sign_of(src) == 0)

else

else if(abs == 0x7f800000) {

if(sign_of(src) == 0)

return(PZERO);
return(NZERO);

return(DENORM);

return(NORM);

return(PINF);

else return(NINF);

}

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

else return(sNaN);
}
FCNVSD 0O 0O4dQd

FRn +NORM —-NORM +0 -0 +INF —INF gNaN sNaN
FCNVSD(FPUL FRn) +NORM —FNORM +0 —0 +INF HINF qNaN Invalid

000 DN=100000O000O000bOob0oOooboooonn

©)

FPUDO OO O FPU error
000 00 Invalid operation
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10.30 FDIV Floating - point DIVide ooooooo
ooooooa
PR oo oooo goooo oo TOOO
oooao
0 FDIV  FRm,FRn FRn/FRmM - FRn 1111nnnnmmmmO011 | 10 —
1 FDIV  DRm,DRn DRn/DRmM - DRn 1111nnnOMmmO0011 | 23 —
Q) oo
FPSCR.PR=OOOOFRNO FRMOOOOODO0OO0O00OO0OO0OO0OOOOOOOOOOOOOO FRn
goooooa
FPSCR.PR=LI0UOODRNO DRMmOOOOO0OO0O0OOOOOOOOOOOOOODOOOOO DR
goooooa

FPSCR.enableO/UN OO0 O00O00O00O00OFPUOOOOOOO0O0O0O00O00O00O00O0O0O
0000000000 000FPSCR.cause FPSCR(flagl D0 00000000000 OOFRN/DRN
gboboooboobooboboboboboboooobooban

2) gooo
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)X{
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)){
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 DENORM:  set_E(); break;
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 1[2];
} dstd,tmpd,;
union {

int double x;

int 1[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];
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if(tmpf.f 1= tmpd.d) set_I();

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

dstf.I -= 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] == Oxffffffff) dstd.I[0] = 1;

}

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

FDIV 00000

FRm,DRm FRn,DRn
NORM +0 -0 +INF —INF DENORM gqNaN 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
qNaN qNaN
sNaN Invalid

000 DN=100000O000O0000Oo00ooboooooo

3) gooooooooooo
FPUDO O O O FPU error

000 00 Invalid operation

0 000 O Divide by zero

0

OO0000dooverflow O
0000000 Underflow 0O

000000 Inexact O
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10.31 FIPR Floating - point Inner PRoduct Ooo0Ooooog
0000000
PR oo oooad ooooa 0o TOOO
oooad
0 FIPR FVm,FVn FVnOFVm - FR[n+3] 1111nnmm11101101 1 —
1 P I P I P

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

Q) oo
FPSCR.PR=Q00O0OFVNO FVYmOOODOOOOODODODODOODOOOODOOODOOODODOOO
000 FRn3pO0OO0OOd
FPROUODOUOUOUOUOUOOUOOUOOOoUo0oooooouoouobbODkRADDO FMULODOOOGOGOGO
oo rPRUDODODOODODODODUOD O
0do0ooobOo0oooooooOoobOo 28000000
0d0ooobOo0o0ooooooDbOoob0ooboDbOooD3DbOOooDbOooboDoooooooo
goooooodddoooooooood
goododoooouoogooo
gogododdddooooouooo
Ogooooogd sNaNODDODDDDDOOODODODODODODOO
gdooo0obOooobOoobbOo0bOO0OODbOoObDbOOoDoODOoDoDDbOoODDOonO
oo gNaNOD DD DDDOODODODDOgNaNOOOQOQOod
pgogododdddddoooddUogggo
dadddooooooooooooooobbobbbbobbobbbbbboboboooooogd
ObOODOOO0OOD0OODOOOO0ODOODOOOOOoOOooOg
O000O0Oo0O sNaNOgNaND D00 DOoooooobooooooboooboooooa
FPSCR.enable.O/UN OO0 O0OOO0OOOOOFPUDOOOODOODOOOOOOOOOODOODO
00000000000 00FPSCR.cause FPSCR.(flagl OO OO ODOOOODOODO OO OFRN/DRN
g oo b o
2) oooo
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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?3) ggoboooboooooga
000 00 Invalid operation O
Oooooodoverflow O
0000000Underflow O
000000Inexact O
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10.32 FLDIO Floating - point LoaD Immediate 0.00 0 OO OO O
0.0000
PR oo oooo googo oo TOOO
oooo
0 FLDIO FRn 0x00000000 - FRn 1111nnnn10001101 —
1 J— J— J— J—

(1) oo

FPSCR.IPR=COOOCOCOOOOODO 0.000x00000000 FRNOOODOODOO

2) oooo
void FLDIO(int n)

{
FR[n] = 0x00000000;

pc +=2;

}

3) gooooooooooo
oo
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10.33 FLDI1 Floating - point LoaD Immediate 1.00 0O O OO O
1.0000
PR oo oooo googo oo TOOO
oooo
0 FLDI1  FRn 0x3F800000 - FRn 1111nnnn10011101 —
1 — — — —
1) oo

FPSCRPR=0O000OD0OOOODOODO 1.000x3F800000) FRNO OO OO OO
oooo
void FLDI1(int n)

@

{

FR[n] = 0x3F800000;

pc +=2;

}

©)
oo

gboboboooood
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10.34 FLDS Floating - point LoaD to
System register ooooooo
000000000000
oo oooo googo od TOOO
gooo
FLDS FRm,FPUL FRm - FPUL 1112mmmmO00011101 —
1) oo

gboboboob rRmOOOOOODOOOOOOOO FPULODODOOOOO

2) oooo
void FLDS(int m,float *FPUL)
{
*FPUL = FR[m];
pc +=2;
}

3) 000000000000
oo
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10.35 FLOAT

gboobooooooo

Flaoting - point convert from integer0 0 O O O 0O O

PR oo oooo ooooo oo TOOO
oooo

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

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

@

oo

b FRnOOOO0OO0DO0
FPSCR.PR=LIOO0O FPULOOOO 32bit0D00O0OOOOOOOOOOOOOOOOOOO O
b brRnObOOOOODO
FPSCR.enable.|=0 O FPCSR.PR=C O 00O FPUOOOOOOOOOOOOOOOOOOOOO
OO00OO0OCOOOO0OOO0OOFRPSCR.cause FPSCRflagd 0000 O0O0OOOOOOOOOFRN/DRN
gboboooobooboboboboboboooobooobooban

@

gogo

void FLOAT(int n,float *FPUL)

{

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 */

gobobooboooood

Oo0000OOImnexact OOFPSCR.IPR=1 00000000000

FPSCR.PR=QOOCOFPULOOODO 3R2bitODO0O0OOOOOOODOOOOOOOOOOOO O
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10.36 FMAC Floating - point Multiply
and ACcumulate Ooo0Ooooog
0ooooo0oon
PR oo gooa goooo oo TOOO
gooo

FMAC FRO,FRm,FRn FRO*FRmO FRn- FRnN 1111nnnnmmmm1110 | 1 —
1 — — — — —
(1) oo

FPSCR.PR=Q O OOFROO FRmOOOOOOOOOOODOOODOOOOODOOOO0ODDOFRRN
gboboobooooobob FrrRnOOOOOOO

FPSCR.enableO/UN OO0 O00O00O00O0OFPUOOOOOOOO0O0O00O00O00O00O0O0O
00000000000 00FPSCR.cause FPSCR(flagl 00 00000000000 OOFRN/DRN
gbobooobooobooboboboboboboooboobooban

2) 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)X{
case NORM: switch (data_type_of(m))}{
case PZERO:
case NZERO: 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;

}
case PINF:
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case NINF: switch (data_type_of(n))X
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 qNaN: 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 qNaN: 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 1[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[0]; /* 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.I[2] -= 1;
if(dstx.I[2] == Oxffffffff) dstx.I[1] -= 1;
if(dstx.I[1] == Oxffffffff) dstx.I[0] -= 1;
}
else  dstx.I[3] |= 1;
}
if((dstx.I[1] & OxO01ffffff) || dstx.l[2] || dstx.I[3]) set_I();
if(FPSCR_RM ==1) {
dstx.I[1] &= 0xfe000000; /* round toward zero */
dstx.I[2] = 0x00000000;
dstx.I[3] = 0x00000000;
}
dstf = dstx.x;
check_single_exception(&FR[n],dstf);
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FMAC 0 D0OO0OO

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 qNaN
All types | sNaN
SNaN | all types Invalid

000 DN=1000000000000 000000000

?3) ggoboooboooooga
FPUOOOUOFPUerror O

0 00 00 Invalid operation O
0000000O0verflow O
00O00000Underflow O
OO0O0000Inexact O
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10.37 FMOV Floating - point MOVe ooooooo
gooogooo
Sz oo oooo ooooo oo TOOO
oooo

0 1.FMOV FRm,FRn FRm - FRn 1111nnnnmmmm1100 | 1 —

1 2.FMOV DRm,DRn DRm - DRn 1111nnnOmMmmO01100 | 1 —
0 3.FMOV.S FRm,@Rn FRm - (Rn) 1111nnnnmmmm1010 | 1 —

1 4.FMOV DRm,@Rn DRm - (Rn) 1111nnnnmmm01010 | 1 —
0 5.FMOV.S @Rm,FRn (Rm)-FRn 1112nnnnmmmm21000 | 1 —

1 6.FMOV @Rm,DRn (Rm)-DRn 1112nnnOMmmm1000 | 1 —

0 7.FMOV.S @Rm+,FRn (Rm)-FRn,Rm+=4 | 1111nnnnmmmm1001 | 1 —

1 8.FMOV @Rm+,DRn (Rm)-DRn,Rm+=8 | 1111nnnOMmmm1001 | 1 —

0 9.FMOV.S FRm,@-Rn Rn-=4,FRm - (Rn) 1111nnnnmmmm1011 | 1 —

1 10.FMOV  DRm,@-Rn Rn-=8,DRm - (Rn) 1111nnnnmmm01011 | 1 —
0 11.FMOV.S @(R0O,Rm),FRn (RO+Rm) - FRn 1112nnnnmmmmO0110 | 1 —

1 12.FMOV  @(RO,Rm),DRn | (RO+Rm)-DRn 11121nnnOmMmmmO0110 | 1 —

0 13.FMOV.S FRm, @(R0,Rn) FRm - (RO+Rn) 1111nnnnmmmmO0111 | 1 —

1 14.FMOV DRm, @(RO,Rn) DRm - (RO+Rn) 1111nnnnmmmO00111 | 1 —

oo

—~
[
~

©CoOoNoGORrWDPRE

FRmOOOO FRNOOOOOOO
DRmOOOO DRnOOOOOOO
FRmOOOO RNODOOOODOODODOOOOOOOOO
DRmOOOO RnOODOOOOOOOOOODOOOOOO
RmOOOOOOOOO0OO0OO0O0O0O0O0 FRAOOOOOOO
RmOOOOOOO0OO0OO0O0OO0O0O0O0O0 DRNODOOOOOO
RmOOOOO0OO0OO0O0O0O0O0O0DOO0D FRNOODOOORmOOOOOOOOO
RmOOOOOOO0OOO0OO0OO0O0O00O0DRNODOOORmOOOOOOODOO
RnOUOOOO0OO0O0OO FRmOOOOOO RNOOOOOOOODOODOODOODOOOO

10. RNOOOOOOOO DRmODOOOO RNOOOODOOOODOOODOOOODOO
11. (RO+RmpOOCOCOCOOOOOOO0OCO FRNOOOOOOO
12. (RO+RmpOCOCOCOCOCOOO0OO0OO0O0OO0DRNOOCOOOOO
13. FRMOOOORO+RNpOOOOOOOOOOOOODODODOO
14, DRmOOOORO+tRNp OO OODOOOOOOOOOOODOO

2) gooo
void FMOV(int m,n)
{

FR[n] = FR[m];

pc +=2;
}
void FMOV_DR(int m,n)
{
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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[O] + 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) /*FMOV.S FRm,@(R0,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[O] + R[n]);

pc +=2;
}
?3) ggoboooboooooga
000 TLBO O OO O Data TLB miss exception O
0000000000 Data protection violation exception
000000000 Initial write exception ad
00000000 Addresserror 0O
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10.38 FMOV Floating - point MOVe extension O0O0OOOOO
gooogooo
Sz oo oooo ooooo oo TOOO
oooo

1 1.FMOV  XDm,@Rn XRm - (Rn) 1111nnnnmmm11010 | 1 —
1 2.FMOV  @Rm,XDn (Rm) - XDn 1111nnn1Immmm21000 | 1 —
1 3.FMOV @Rm+,XDn (Rm) - XDn,Rm+=8 | 1111nnnImmmm1001 | 1 —
1 4.FMOV  XDm,@-Rn Rn-=8,XDm - (Rn) 1111nnnnmmm11011 | 1 —
1 5.FMOV  @(RO,Rm),XDn (RO+Rm) - XDn 1111nnn1Immmmo0110 | 1 —
1 6.FMOV  XDm,@(RO,Rn) XDm - (RO+Rn) 1111nnnnmmm10111 | 1 —
1 7.FMOV  XDm,XDn XDm - XDn 1111nnn1mmm11100 | 1 —
1 8.FMOV  XDm,DRn XDm - DRn 1111nnnOmmm11100 | 1 —
1 9.FMOV  DRm,XDn DRm - XDn 1111nnn1mmmo01100 | 1 —
Q) oo

. XbmOOOO RAOOOOODODOOODOOOOOODOO

. RmOOODOODODOOOLODOOOD XbnQOOoooood

O. RmOOODOODOOOODOOOOD XbnOOOOORmUOOOO4OooOOood

. RnOOOO0OOOO XDmOUODOOODO RNOOODOODOOOODOODOODD

0. (ROFRMpJUIDO0OOOODODOOOODOOO XDNnOOOODDOO

0. XbmOOOOO+RNO OO ODOODOODOOOODOOOOO

. XbmOOoOdodoO XbnOOOooood

0. XbmQOOOd DRnOOODOOO

. DRmUUOOO XDnO4OODOOOO

2) gooo
void FMOV_STORE_XD(int m,n) /* FMOV XDm,@Rn */
{
store_quad(XD[m>>1],R[n]);
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;

10-75




i0.0000000

}
void FMOV_SAVE_XD(int m,n) /* FMOV XDm,@-Rn */
{
store_quad(XD[m>>1],R[n]-8);
R[n] -=8;
pc +=2;
}
void FMOV_INDEX_LOAD_XD(int m,n) /* FMOV @(R0,Rm),XDn */
{
load_quad(R[0] + R[m],XD[n>>1]);
pc +=2;
}
void FMOV_INDEX_STORE_XD(int m,n)  /* FMOV XDm,@(RO,Rn) */
{
store_quad(XD[m>>1], R[0] + R[n]);
pc +=2;
}
void FMOV_XDXD(int m,n) /* FMOV XDm,XDn */
{
XD[n>>1] = XD[m>>1];
pc +=2;
}
void FMOV_XDDR(int m,n) /* FMOV XDm,DRn */
{
DR[n>>1] = XD[m>>1];
pc +=2;
}
void FMOV_DRXD(int m,n) /* FMOV DRm,XDn */
{
XD[n>>1] = DR[m>>1];
pc +=2;
}
3) gooboobooooog
000 TLBO O OO O Data TLB miss exception O
0000000000 Data protection violation exception |
000000 DO O Initial write exception O
00000000 Address error |
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10.39 FMUL Floating - point MULtiply ooooooo
ooooooo
PR oo oooo googo oo TOOO
oooo
0 FMUL FRm,FRn FRn*FRm - FRn 1111nnnnmmmmoO0010 | 1 —
1 FMUL DRm,DRn DRn*DRmM - DRn 1111nnnOmMmmO0010 | 6 —
() oo
FPSCR.PR=0) J JJFRn0 FRMOOOOODO000000000000000000000 FRn
ooooooo
FPSCR.PR=0000DRNI DRMOOOOO000000000000000000O0000 DRn
ooooooo

FPSCR.enableO/UN OO0 O00O00O00O00OFPUOOOOOOO0O0O0O00O00O00O00O0O0O
0000000000 000FPSCR.cause FPSCR(flagl D0 00000000000 OOFRN/DRN

gboboooboobooboboboboboboooobooban

@

gogo

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)X{
case PINF:
case NINF: invalid(n);  break;
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} break;
case PINF :

} break;

}

default:

case PZERO:

case NZERO: invalid(n); break;

default:

FMUL 00000

case NINF : switch (data_type_of(n)){

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

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

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

000 DN=100000O000O0000Oo00ooboooooo

3) gooooooooooo
FPUDO O O O FPU error

000 00 Invalid operation
0o0o0O0000ooverflow O
0000000Underflow O

OO0D000dInexact O
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10.40 FNEG Floating - point NEGate value ooooooo
000000000
PR oo oooo googo oo TOOO
oooo
0 FNEG FRn -FRn- FRn 1111nnnn01001101 1 —
1 FNEG DRn -DRn-DRn 1111nnn001001101 1 —
1) oo

000000000 FR/DRADOOOCOOO0OO0OO@EOOO0OOO0OO0OOOOOO FRN/DRN

gboboboood
FPSCRO causelfag] 0 000000000

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

pc +=2;

F 000000000000000000%

3) gobobooboooood
oo
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10.41 FRCHG FR-bit CHanGe ooogoon
FROODOOO
PR oo oooo 0oooo oo TOOO
0ooo
0 | FRCHG FRSCR.FR=—FRSCR.FR | 1111101111111101 | 1 —
1 — — — — —
(1) oo

U0o00o0o0ooDo00FrPSCRO FRUODOODOODOOFPSCRO FRO OO O OO D O LFPPRO
U0 FPPR3IOUOOUOFROD O FRISOOXROO O XR150000 XROO O XR150 0 FROO O FR15
0000 0OFPSCR.FR=0] O OO [FPPRAI U FPPR15] FROU O FR150 0 0O 0O 0O FPPR161 O FPPR31
0O XROODO XR150000000 FPSCR.FR=11 000 FPPR16] 0O FPPR310 FROU O FR150
0000 FPPROIDO FPPR1S] XROUO O XR15O000000OO

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

else undefined_operation();

3) 000000000000
oo
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10.42 FSCHG Sz-bit CHanGe ooogoon
sz0oOoooo
PR oo oooo 0oooo oo TOOO
0ooo
0 | FscHG FRSCR.SZ=~FRSCR.SZ | 1111001111111101 —
1 — — — —
(1) oo

U0o00o0o0oooo0n rPSCRO SZOOODOOOOODOFPSCRO SZzO OO DO OOOOMFMOV
goobooooooooooooo0oooob0o0oo0o0b0oO0OdFRPSCR.SZ=01 00O 0OFMOV
goobooooooooobooobOoFrPSCRSZ=IOUOORMOVOOOODODOOODOOOO
gboboobooooo

) oooo

void FSCHG() /* FSCHG */

{

if(FPSCR_PR == 0){

FPSCR "= 0x00100000; /* bit 20 */

PC +=2;

}

else undefined_operation();

3) 000000000000

oo
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10.43 FSQRT Floating - point SQuare RooT ooooooo
00000000

PR oo oooo ooooo oo TOOO
0ooo
0 | FSQRT FRn v FRn—FRn 1111nnnn01101101 | 9 —
1 | FSQRT DRn v DRn- DRn 1111nnNn01101101 | 22 —
(1) oo
FPSCR.PR=0JJ00FRNOOOO0O0O0O0O0O0OO0OO0OO0OOOCOOOO000000000 FRAOOO
oooo

FPSCR.PR=11 000 DRnOOO0OOO0O0DOOO0DOOOO0DOOODOOOOODDO DRNOO
goood

FPSCRenablel OO OO0 O0O0O0O0O0OFPUOOOOOOOOOOOOO0O0O0O0O0O0O0O0O0O
O0O0OO0OCOCOOCOOOFPSCR.cause FPSCRflagl 000 O0O0OO0OOOOOOOOFRN/DRNO
gboboooboobobobobobobooboooooboobo

2) gooo
void FSQRT(int n){
pc +=2;
clear_cause();
switch(data_type_of(n){
case NORM : if(sign_of(n) == 0) normal_ fsqgrt(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 {

}

union {

}

dstf,tmpf;
double d;
int 1[2];

dstd,tmpd,;

int double x;
int 1[4];

if(FPSCR_PR == 0) {

tmpf.f = FR[n]; /* save destination value */
dstf.f = sqrt(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.l -= 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 = sgrt(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] == Offiffff) dstd.I[0] -= 1;

}
if(FPSCR & ENABLE_I)fpu_exception_trap();
else DR[n>>1] = dstd.d;
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FSQRT 00000

FRn

+NORM

—-NORM

+0

-0

+INF

—INF

gNaN

sNaN

-

SQRT(FRn)

SQRT

Invalid

+0

—0

+INF

Invalid

qNaN

Invalid

000 DN=1000000000000 000000000

3) gooooooooooo
FPUO O O O FPU error

O

0 00 00 Invalid operation O

000000 Inexact O
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10.44 FSTS Floating - point STore System register
DO00O00ooo
0000000000000
oo gooo googo oo TOOO
gooo
FSTS FPUL,FRNn FPUL - FRn 1111nnnn00001101 —
1) oo

gbobobob rPULOOOODOODOODODOO FRNOOODOODOO

2) oooo
void FSTS(int n, float *FPUL)

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

3) gobobooboooood
oo
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10.45 FSUB Floating - point SUBtract ooooooo
ooooooa
PR oo oooo goooo oo TOOO
oooao
0 FSUB FRm,FRn FRN-FRm - FRn 1111nnnnmmmmO001 | 1 —
1 FSUB DRm,DRn DRn-DRm - DRn 1111nnnOMmmO0001 | 6 —
Q) oo
FPSCR.PR=QJOUOOFRNO FRMOOOOOOOOOOOODOODODOOODOODODODODODDO FRN
goooooad
FPSCR.PR=LD0JUOODRNO DRMmOOOOO0OO0OO0OOOOOOOOOOODOOODOOOOO DR
goooooad

FPSCR.enableO/UD OO0 O00O00O00O0OFPUOOOOOOOO0O0O00O00O00O00O0O0O
00000000000 00FPSCR.cause FPSCR(flagl 00 00000000000 OOFRN/DRN
gbobooooobooboboboboboboooboobooban

2) gooo
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)X{

case NORM: switch ype_of(n){
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:

default:

}

break;

invalid(n); break;

inf(n,1); break;

case NINF: switch (data_type_of(n)){

case NINF:

default:

FSUB 00000

break;

invalid(n); break;

inf(n,0); break;

FRm,DRm

FRn,DRn

NORM

+0

+INF

—INF

DENORM

gqNaN

sNaN

NORM

+0

-0

SUB

+0

+INF

+INF

—INF

Invalid

—INF

—INF

+INF

Invalid

DENORM

Error

gNaN

gNaN

sNaN

Invalid

000 DN=100000O000O000Oooobobooooono

3) gooooooooooo
FPUDO O O O FPU error

000 00 Invalid operation
Oooooodoverflow O
0000000Underflow O
000000Inexact O

O
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10.46 FTRC Floating - point TRuncate
and Convert to integer ooooooo
00oo0oo
PR oo gooo ooogoo gooooo TOOO

0 FTRC FRm,FPUL (long)FRm - FPUL 1111mmmmO00111101 | 1 —
1 FTRC DRm,FPUL (long)DRm - FPUL 1111mmmO000111101 | 2 —

(1) oo
FPSCR.PR=0] JJOFRMO 0 0000000000000 O00O0OOOOOOOOO000 FPUL

gbobooboood
FPSCR.PR=11 0 00O DRmUIUOOOOO0DOOOO0OOO0OO0ODOOO0OOO0OO0ODOO00OD FPUL

gboboboood
gboboooobooboboboobo

) oooo
#define N_INT_SINGLE_RANGE 0xcf000000 & OX7fff /+ -1.000000 * 2731 */
#define P_INT_SINGLE_RANGE Ox4effffff /* 1.fffffe * 2730 */

#define N_INT_DOUBLE_RANGE 0xc1e0000000200000 & OX 7t
#define P_INT_DOUBLE_RANGE 0x41e0000000000000

void FTRC(int m,int *FPUL)
{
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;

}

}

int ftrc_signle_type_of(int m)
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{
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] & Ox7fffffff) > 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] > 0x7ff00000) ||
((FR_HEX[m] == 0x7ff00000) &&
(FR_HEX[m+1] != 0x00000000))) return(NINF); /* NaN */
else if(DR_HEX[m>>1] >= P_INT_DOUBLE_RANGE)
return(PINF); /* out of range,+INF */
else return(NORM); /*+0,#NORM ¥/
}else {
if((DR_HEX[m>>1] & Ox7fffffffffffffff) >= N_INT_DOUBLE_RANGE)
return(NINF); /* out of range ,+INF,NaN*/
else return(NORM); /*-0,-NORM */
}
}
void ftrc_invalid(int sign,int *FPUL)
{
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 OOOO

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 —MAX —MAX —MAX

000 DN=1000000000000o 0000000000

3) gobobooboooood

000 00 Invalid operation
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10.47 FTRV Floating - point TRansform Vector OO QOO0 OO
0ooooo
PR oo oooo googo oo TOOO
oooo
0 FTRV  XMTRX,FVn XMTRX*FVn - FVn 1111nn0111111101 4 —
1 — — — — —
1) oo

FPSCRPR=Q O OOXMTRX OOOODOOOOOOOOODO XFOOO XFI5O000OO0OO00OD0O
Oo0oO0O0OoOrRVVNOOOO0O000000O00O00OOFRRMIOD FRM3JO000OOOOOOOO
gboboobooooboobooboboobobob rvnOOOQOOODO

XMTRX FVn FVn
XF[0] XF[4] XF[8] XF[12] FRIN] FRIN]

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]

FTRvOOOOoOoooooooooooobooboboooobOorADDO FMULOODOODOO
gbobobooooobobobobFTRVOOOOOOOOOOODO

U.00g0booooooobooooosonoooog

o.00o0booooooobboooboooooobbzsoooooooooooooOog

g.oocooobooooboboobobo

g.ooooooooobon

gboboooobooboobooboab

g.0o0b0ob0sNaNOOOOOobooooooogno
g.ooooooboobooboboboboboboobooboobooboboboboon
g.0boobooboobobgNaNOOOO0O0O0O000D00 gNaNOOOOOOd
g.oooooocobooboooobobanb
DapO0O0OO0O0O0O0OOOCOOCOOOOOOOOOUOOOOOOOOOOOOOOODOODODOO
OhoUooooooooooooooooooooo

O0.0000b0sNaNDOgNaND D00 0o0oo0oooooooooooooooooooo

FPSCR.enableV/OUL OO O0O0O0O0O00O00OFPUOOOOOOOO0O0O0O00O00O00O0O0O
0000000000000 OFPSCR.cause FPSCRflagd OO OOOOOOOOODO O OFRN/DRN
gbobooooobooboboboboboboooobooboobaon

2) gooo

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

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

int dst,i;

10-91




i0.0000000

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);
saved_fpscr |= FPSCR & (CAUSE|FLAG) ;
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();

?3) ggoboooboooooga
000 00 Invalid operation O
0O0O0oOoodoverflow O
0000000Underflow O
000000Inexact O
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10.48 JMP JuMP ooon
ooooo oooooo
oo oooo 0oooo 000000 TOOO
JMP @Rn Rn-PC 0100nNNN00101011 —
(1) oo

RnObOOOO0OOO0OO0bOO0bOO0ODbDODbOOOOOOn

) oo

gbobobooooobooboooooobooboboboboobooboobobobobobo
gbobobooooobooboooooobooboboboboobooboobobobobobo
gbobooooobooboboboboobo

©) oooo
JMP(intn) /* JIMP @Rn */
{

unsigned int temp;

temp=PC;
PC=RIn];
Delay_Slot(temp+2);
}
4) ooo
MOV.L JMP_TABLE,RO ;RO=TRGETO 00000
JMP @RO
MOV RO,R1
.align 4
JMP_TABLE: . data.l TRGET ;00000000000
0000000Ooooa
TRGET: ADD #1,R1 ;000

S TRGED OOODOO0O

;oo0ooooMvMoMI0OO00ooO0
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10.49 JSR Jump to SubRoutine ooon
00000000
00ooooon 0ooooo
oo oooo opoooo opooooo TOOO
JSR @Rn PC+4 - PR, Rn-PC 0100nnnn00001011 2 —
1) oo

00000000000 00000000000000000000000000000000
00000000PC+]0 PROODOOOOOOOOO RNOOOOO0O0000000O0O0OORTS
000000000000000000000000000000
) oo

0000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000
00000000000000000000

©) oooo
JSR(intn) /*JSR @Rn */
{

unsigned int temp;

temp=PC;
PR=PC+4,
PC=RIn];
Delay_Slot(temp+2);
}
(4) gooo
MOV.L JSR_TABLE,RO ;RO=TRGETU 00000
JSR @RO S TRGED DO OODODO
XOR R1,R1 ;000000 XorRooooogo
ADD RO,R1 ; <OooioooD oboooon
0oooooo (PROCO)OODO
.align 4
JSR_TABLE: . data.l TRGET ;00000000000
TRGET: NOP ;< oooooocco oo o
MOV R2,R3 ;
RTS ;00 ADDUOODOOOO0O0OO0
MOV #70,R1 SRTSOOODO MOMIOOOODO
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10.50 LDC LoaD to Control register oooooood
oooooo oooooo
ooooooooao
oo oooo ooood oo TOOO

ooog
LDC Rm, SR Rm- SR 0100mmmmO00001110 (4 LSB
LDC Rm, GBR Rm- GBR 0100mmmmO00011110 (3 —
LDC Rm, VBR Rm-VBR 0100mmmmO00101110 (1 —
LDC Rm, SSR Rm- SSR 0100mmmmO00111110 (1 —
LDC Rm, SPC Rm- SPC 0100mmmmO01001110 (1 —
LDC Rm, DBR Rm- DBR 0100mmmm11111010 (1 —
LDC Rm, RO_BANK Rm - R0O_BANK 0100mmmm10001110 (1 —
LDC Rm, R1_BANK Rm- R1_BANK 0100mmmm10011110 (1 —
LDC Rm, R2_BANK Rm - R2_BANK 0100mmmm10101110 (1 —
LDC Rm, R3_BANK Rm - R3_BANK 0100mmmm10111110 (1 —
LDC Rm, R4_BANK Rm- R4_BANK 0100mmmm11001110 (1 —
LDC Rm, R5_BANK Rm- R5_BANK 0100mmmm11011110 (1 —
LDC Rm, R6_BANK Rm - R6_BANK 0100mmmm11101110 (1 —
LDC Rm, R7_BANK Rm - R7_BANK 0100mmmm11111110 (1 —
LDC.L @Rm+, SR (Rm) - SR, Rm+4 - Rm 0100mmmmO00000111 |4 LSB
LDC.L @Rm+, GBR (Rm) - GBR, Rm+4 - Rm 0100mmmmO00010111 |3 —
LDC.L @Rm+, VBR (Rm)-VBR, Rm+4 - Rm 0100mmmmO00100111 |1 —
LDC.L @Rm+, SSR (Rm) -SSR, Rm+4 - Rm 0100mmmmO00110111 |1 —
LDC.L @Rm+, SPC (Rm) - SPC, Rm+4 - Rm 0100mmmm01000111 |1 —
LDC.L @Rm+, DBR (Rm) - DBR, Rm+4 - Rm 0100mmmm11110110 (1 —
LDC.L @Rm+, RO_BANK [(Rm)-R0O_BANK, Rm+4-Rm |0100mmmm10000111 |1 —
LDC.L @Rm+, R1_ BANK |[(Rm)-R1 BANK, Rm+4-Rm |0100mmmm10010111 |1 —
LDC.L @Rm+, R2_ BANK [(Rm)-R2_BANK, Rm+4-Rm |0100mmmm10100111 |1 —
LDC.L @Rm+, R3_ BANK [(Rm)-R3 BANK, Rm+4-Rm |0100mmmm10110111 |1 —
LDC.L @Rm+, R4 BANK [(Rm)-R4 BANK, Rm+4-Rm |0100mmmm11000111 |1 —
LDC.L @Rm+, R5 BANK [(Rm)-R5 BANK, Rm+4-Rm |0100mmmm11010111 |1 —
LDC.L @Rm+, R6_BANK [(Rm)-R6_BANK, Rm+4_-Rm |0100mmmm11100111 |1 —
LDC.L @Rm+, R7_BANK |[(Rm)-R7_BANK, Rm+4-Rm |0100mmmm11110111 |1 —

@

oo

goboo0ooobo0oobOo0o0obOboO0n SRIGBRIVBRUOSSRISPAIDBROO U O ORO_BANK

UR7_BANKOOOOODOO
oo

@

LDC Rm, GBRO LDC.L @Rm+,GBRO OO0 LDC,LDC.LOO0O0O0O0O0O0O0O0O0O0O0O0O0O00O0
gooobooobooooooooboooobooboobbo00obo0oUoDDbOiLbC Rm,GBR
OLbCL@rRm+,GBROODOOOOOOOOOOOOOOOOOOOO

LDC Rm, Rn_BANK, LDC.L @Rm, Rn_BANKI O 0 Rn_BANKO OSROOOOO RBOOOO O
OUOO0ODORN_BANKIOOOORBOUOODO 10000RN_BANKOD ODOUOODO
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?3) gooo
LDCSR(intm) /*LDC Rm,SR : Privileged */
{
SR=R[m]&0x700083F3;
PC+=2;
}
LDCGBR(intm) /*LDC Rm,GBR */
{
GBR=R[m];
PC+=2;
}
LDCVBR(int m) /*LDC Rm,VBR : Privileged */
{
VBR=R[m];
PC+=2;
}
LDCSSR(intm) /*LDC Rm,SSR : Privileged */
{
SSR=R[m];
PC+2;
}
LDCSPC(int m) /*LDC Rm,SPC : Privileged */
{
SPC=R[m];
PC+=2;
}
LDCDBR(int m) /* LDC Rm,DBR : Privileged */
{
DBR=R[m];
PC+=2;
}
LDCRn BANK(int m) /* LDC Rm,Rn _BANK : Privileged */
/* n=0-7*/

RN _BANK=R[m];
PC+=2;

}
LDCMSR(int m) /*LDC.L @Rm+,SR: Privileged */
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{
SR=Read Long(R[m])&0x700083F3;
R[m]+=4;
PC+=2;
}
LDCMGBR (intm) /*LDC.L @Rm+,GBR */
{
GBR=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
LDCMVBR (intm) /*LDC.L @Rm+,VBR : Privileged */
{
VBR=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
LDCMSSR (intm) /*LDC.L @Rm+,SSR : Privileged */
{
SSR=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
LDCMSPC (intm) /*LDC.L @Rm+,SPC : Privileged */
{
SPC=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
LDCMDBR (int m) /*LDC.L @Rm+,DBR : Privileged */
{
DBR=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
LDCMRNBANK(Long m) /* LDC.L @Rm+,Rn _BANK : Privileged */
/* n=0-7*/
{
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Rn_BANK=Read Long(R[m]);
R[m]+=4;
PC+=2;
}
4) gooboobooooog
General illegal instruction exception
lllegal slot instruction exception
Data TLB miss exception
Data TLB prtection violation exception

Address error
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10.51 LDS LoaD to FPU System register

FPUOOOO
gooooooon

goooboooo

ood oooo ooooo ood TOOO
oood
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, RmO4-Rm |0100mmmm01100110 |1 —

(1) oo

goooooboob0 FPUODODOOODDO FPULDFPSCROD DO OOODO

) oooo
#define FPSCR_MASK 0x003FFFFF

LDSFPUL(int m,int *FPUL) /* LDS Rm,FPUL */
{

*FPUL=R[m];

PC+=2;
}

LDSMFPUL(int m,int *FPUL) /* 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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3) gooboobooooog
Data TLB miss exception
Data Access Protection exception

Address Error
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10.52 LDS LoaD to System register godoouogo
00000000
0ooon
oo oood googd oo TOOO
oooo
LDS Rm,MACH Rm - MACH 0100mmmmO00001010 |1 —
LDS Rm,MACL Rm - MACL 0100mmmmO00011010 |1 —
LDS Rm,PR Rm- PR 0100mmmmO00101010 |2 —
LDS.L @Rm+,MACH (Rm)-MACH, Rm 4-Rm |[0100mmmm00000110 |1 —
LDS.L @Rm+,MACL (Rm)-MACL, RmO 4-Rm |[0100mmmm00010110 |1 —
LDS.L Rm+,PR (Rm)-PR, RmO 4~ Rm 0100mmmmO00100110 |2 —_

(1) oo

gobooooooooobooobbo MACHOMACLOPRODOOOODOD

2) oooo
LDSMACH(long m)
{

/* LDS Rm,MACH */

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

}

LDSMACL(long m)

{

/*LDS Rm,MACL */

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

}

LDSPR(long m)

{

/* LDS Rm,PR */

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

}

LDSMMACH(long m)

{

/* LDS.L @Rm+,MACH */

MACH=Read_Long(R[m]);
R[m]+=4;
PC+=2

}

LDSMMACL (long m)

{

/*LDS.L @Rm+,MACL */

MACL=Read_Long(R[m]);
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R[m]+=4;

PC+=2;
}
LDSMPR(long m) /*LDS.L @Rm+,PR */
{

PR=Read_Long(R[m]);

R[m]+=4;

PC+=2;

3) 0oQ
LDS R PR ;000 RO=H'12345678 O PR=H00000000
000 PR=H12345678
LDS.L @R15+MACL ;0 00 R15=H10000000
;000 P15=H10000004,MACL=(H'10000000)
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10.53 LDTLB LoaD PTEH/PTEL/PTEAto TLB 0O0O0O0OO0O0O
TLBOOOOO (oooo)
oo 0ooo 0oooo EEEEEREEEEE
LDTLB PTEH/PTEL/PTEA-TLB 0000000000111000 1 —
(1) oo

PTEH/PTEL/PTEAD D 00O OO MMUCRURCOMMCOOOOOODOODOODOOOOOOODO
00000000 TLB (Translation Lookaside Buffer)d O 0 00 OO

LDTLB O OO0 ©
goddddooooooooo

) oo

0000 PTEHPTEL/PTEADDCOCOO TLBOOODOODOOOOOOOMMU OOOOOO0O0O
O0OMMUOOOOOOOOO0O0O0000PIOOD P20000000OO0O0OOOOO0000
000000000000000000000000000000000000000000000

LDTLB OO OO0 POOUODP3NONONONO0O0OOOOOOODOOD BRAFOBSRAIIJMPIJISRIRTS]
RTEDODDO0O0O000O0O001000000000000000
©) oooo
LDTLB(O) /LDTLB */
{
TLB[MMUCR. URC] .ASID=PTEH & 0x000000FF;
TLB[MMUCR. URC] .VPN=(PTEH & OXFFFFFC00)>>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;
}
(4) ooo
MOV @RO,R1 ;000000000000000 0 0 R10 0000
MOV R1,@R2 ;R10O PTEHDO 0000, R2 O PTEHUO OO0OO(H'FFFFFFFO)
LDTLB JPTEH,PTEL,PTEA 000000 TLB O 0000
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10.54 MAC.L Multiply and ACcumulate Long oooooo
goobooono
oo oooo ooooo oo TOOO
oooo
MAC.L @Rm+,@Rn+ gooogo 0000nnnnmmmm1111 (205 —

(Rn)x (Rm)+MAC -
MAC
Rn+4 5 Rn,
Rm+4 - Rm

1) og

000000 RmORNOOOOO0OOOOODOO 3200000000000000000000
0640000 MACOOODODODOODODODODODOODOO MACOOOODOOOODOOODODOOOO
0000000000000 RmMO+40RnO+40000

SO000o0000d00OOOdOO MACHOMACLOOOODOOODO e40000000O0O0O

SO000100000MACOOO0OOOOO0ODOO LSBOO 480 00000000000000O
000000 0O0OO0OMACOOOOOOO 480000000000000000O00
H'FFFF800000000000(0 O )d O H'00007FFFFFFFFFFE(O 0)OD OO OOOO0O0O
) gooo

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+Res0;
if (MACL>Res0) Res2++;
if (MACH&0x00008000);
else Res2+=MACH|0xFFFF0000;
Res2+=MACH&0x00007FFF;

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

g

MACH=(Res2&0x0000FFFF)|(MACH&0xFFFF0000);
MACL=Res0;

}
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else {
ResO=MACL+Res0;
if (MACL>Res0) Res2++;

Res2+=MACH;
MACH=Res2;
MACL=ResO0;
}
PC+=2;
}
3) ood
MOVA
MOV
MOVA
CLRMAC
MAC.L
MAC.L
STS
000000000000
.align
TBLM .data.l
.data.l
TBLN .data.l
.data.l
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10.55 MAC.W Multiply and ACcumulate Word oooooo
gooo
oo oooo ooooo oo TOOO
oooo
MAC.W@Rm+,@Rn+ gooogo 0100nnnnmmmm1111 (205 —
MAC @Rm+,@Rn+ (Rn)x (Rm)+MAC -
MAC
Rn+2 5 Rn,
Rm+2 - Rm
1) og

000000 RmORNOOOODOOOOOOD 1600000000000000000O00ODOO
0320000 MACOOOOODOODDODOODODODOO MACOOODDODOODDOODOODOOOO
0000000000 000RmO+20RNO+20000

SsO000o000Oi1ex 16+64-640 000 000000000000 MACHOMACL O OO
00000 e400000DDOODO

SO0000 1000016x 16+32-32000000000000MACOOODOOOOOOOOO
0000000000000 0OMACLOOOOODOO0ODOOOODOOO H'800000000 O O)
OO0 H7FFFFFFRU O O)O0OO00OD0O0OO0000000D00000O0O0O0OOMACHOOODOO LSB
010000000000000000000000000O 00 H800000000 ODO)Oooood
000000000000 H7FFFFFFROOO0) O OMACLOOOO0OO0OOOODOO
2) ogd

SsO000o000016x 16+64-640 0000000000000
?3) 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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}
src+=dest;
MACL+=tempm;
if (long)MACL>=0) ans=0;
else ans=1,
ans+=dest;
if (5==1) {
if (ans==1) {
if (src==0) MACL=0x7FFFFFFF;
if (src==2) MACL=0x80000000;
}
}

else {
MACH+=tempn;
if (tempI>MACL) MACH+=1;

}
PC+=2;
}
(4) ooo
MOVA TBLM,RO {00000 oooooo o O
MOV RO,R1 ;
MOVA TBLN,RO {00000 boooog o o
CLRMAC MACOODODO O OO
MAC.W @RO+,@R1+ ;
MAC.W @RO+,@R1+ ;
STS MACL,RO ;000 ROOOO
00000o0ooooo
.align 2 ;
TBLM .data.w H'1234 ;
.data.w H'5678 ;
TBLN .data.w H'0123 ;
.data.w H'4567 ;
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10.56 MOV MOVe data googooo
ooood
oo oood ooooog oo TODOO
oooo
MOV Rm,Rn Rm - Rn 0110nnnnmmmmO011 |1 —
MOV.B Rm,@Rn Rm - (Rn) 0010nnnnmmmmO000 |1 —
MOV.W  Rm,@Rn Rm - (Rn) 0010nnnnmmmmO001 |1 —
MOV.L Rm,@Rn Rm - (Rn) 0010nnnnmmmmO010 |1 —
MOV.B @Rm,Rn (Rm)-0000 -Rn 0110nnnnmmmmO000 |1 —
MOV.W  @Rm,Rn (Rm)-0000 -Rn 0110nnnnmmmmO001 |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) 0010nnnnmmmmO110 |1 —
MOV.B @Rm+,Rn (Rm)-O0O000 -Rn, 0110nnnnmmmmO0100 |1 —
Rm+1-Rm
MOV.W  @Rm+,Rn (Rm)-O0000 -Rn, 0110nnnnmmmmO0101 |1 —
RmM+2 - Rm
MOV.L @Rm+,Rn (Rm)-Rn, Rm+4 - Rm 0110nnnnmmmmO0110 |1 —
MOV.B Rm,@(RO,Rn) Rm - (RO+Rn) 0000nnNNnmmmmO100 |1 —
MOV.W  Rm,@(RO,Rn) Rm - (RO+Rn) 0000nnNnNnmmmmO101 |1 —
MOV.L Rm,@(RO,Rn) Rm - (RO+Rn) 0000nnNnNnmmmmO110 |1 —
MOV.B @(RO,Rm),Rn (RO+RmM)-0000 -Rn 0000nnNnNnmmmm1100 |1 —
MOV.W  @(RO,Rm),Rn (RO+RmM)-0000 -Rn 0000nnnnmmmm1101 |1 —
MOV.L @(RO,Rm),Rn (RO+RmM) - Rn 0000nnnnmmmm1110 |1 —
Q) oo

gboboboboooobooboooooooboobobobobooboobooboboboboobo
goooooooo/mooo/ooooooOoOoOoOoOoOoOoOOoOoOoOoOoOoOoOoOooooooooo

gbobooboooooboboboboboboboobooobooboboba

) oo

oo

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

{

R[n]=R[m];

PC+=2;
}

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

{

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

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

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;
}
MOVBSO(long m, long n) /* MOV.B Rm,@(RO0,Rn) */
{
Write_Byte(R[n]+R[0],R[m]);
PC+=2,
}
MOVWSO0(long m, long n) /* MOV.W Rm,@(RO0,Rn) */
{
Write_Word(R[n]+R[0],R[m]);
PC+=2,
}
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MOVLSO(long m, long n) /* MOV.L Rm,@(RO0,Rn) */
{

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

PC+=2,
}

MOVBLO(long m, long n) /* MOV.B @(R0O,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 @(R0O,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 @(R0O,Rm),Rn */
{
R[n]=Read_Long(R[m]+R[0]);
PC+=2;
}
€) gooo
MOV RO,R1 ;0 0 0 RO=HFFFFFFFF,R1=H'00000000
; 000 R1=HFFFFFFFF
MOV.W RO,@R1 {1 00 RO=H'FFFF7F80
;000 (R1)=H'7F80
MOV.B @RO,R1 {00 (RO)=H'80,R1=H'00000000
; 000 R1=H'FFFFFF80
MOV.W RO,@-R1 000 RO=HAAAAAAAA,(R1)=H'FFFF7F80
; 000 R1=HFFFF7F7E,(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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10.57 MOV MOVe constant value goooogo
oooooon
0oooooo
oo oooa ooooa oooooo | ToOoo
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 —
1) oo

gboboboooooboobooooobooboboboboooob0 RrRMUbbOObDObDObOOn
gooboooobooooooooooooooboooooPeH]0DO0OODOOOOx20D000
opPC+H4100000000O0x4000000000DOO00O00DDOO

gobooooooooosuobboooooooooboobobooob 2000bD0000D00O0
goobDoOoO PCH+b1 0000000 0OO0ODOOOPCOOOOODOOOODOOODO

gobooooooooobogospoooooooobooooboboooooboo4000oooOO
ooobDooobobooO PCcH+10200 00 0000O0O0OOOOOO PCOODOODOOODDOOO
gooboobo 20000 pB00QUIDO0O0ODOOOODOOODOOOOOOD

2 oo
pcOO0OCOOOOOOOOCOOOODOOOOOODOOODOOOOOODODODOO
?3) oooog
MOVI(int i, int n) /* MOV #mm,Rn */
{
if ((1&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)(0x000000FF & 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;

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

PC+=2;
}
4) ood
0oooo
1000 MOV #H'80,R1 ;R1=H'FFFFFF80
1002 MOV.W IMM,R2 ;R2=H'FFFFOABC IMM 0O (PC+4+H'08) 0O OO
1004 ADD #-1,R0 ;
1006 TST RO,R0O ;
1008 MOV.L @(3,PC),R3 ;R3=H'12345678
100A BRA NEXT pogooooo
100C NOP
100E IMM .dataw H'OABC ;
1010 .dataw H'1234 ;
1012 NEXT JMP @R3 BRAOOODO
1014 CMP/EQ #0,R0 ;
.align 4 :
1018 .data.l H'12345678 ;
101C .data.l H'9ABCDEFO ;
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10.58 MOV MOVe global data ooogoon
goooo
gooooo
oo oooo ooooo 0o |ToOO
oooo
MOV.B @(disp,GBR),R0  |(disp+GBR)-O0 000 -R0  |11000100dddddddd 1 —
MOV.W @(disp,GBR), RO |(dispx2+GBR)-0000 ~R0 |11000101dddddddd 1 —
MOV.L @(disp,GBR),R0  |(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) 00

0000000000000 000000000000000000000000000000
0000000000000 0000000000ROOOOOOOOOOOO0OOOOO00NOOO
000 8000000000000 DCOO0O00DOO0ON0O00ODD+25500000000000
0000000000000 O0 80000000000000000000 20000000 +510
0000000000000 000000000000000 8000000000000000
0D00040000000+10200000000000000000

0000000000000 000000000000000000000000000000
Doooooo

@) 0o
000000000000000000000 ROOODOO

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

unsigned int disp;

disp=(unsigned int)(Ox000000FF & d);
R[O]=(int)Read_Byte(GBR+disp);
if ((R[0]&0x80)==0) R[0]&=0x000000FF;
else R[0]|=0xFFFFFFOO;
PC+=2;

}

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

disp=(unsigned int)(0Ox000000FF & 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),R0 */
{

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

;000 (GBR+1)=H'80

10-116



0.0000000

10.59 MOV MOVe structure data goooogo
0oooo0oo0ooooo

oo oooo ooooo oo TOOO
gooo

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

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

MOV.L Rm,@(disp,Rn) Rm - (dispx 4+Rn) 0001nnnnmmmmdddd |1 —

MOV.B @(disp,Rm),R0 (disptRm)-0000O |10000100mmmmdddd |1 —

MOV.W@(disp,Rm),R0 Y 10000102mmmmdddd |1 —
(dispx 2+Rm)

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

(1) 00

0000000000000 000000000000000000000000000000
0000000000000 0000000000000000000000000000000
0000000000000O00ROOOOOOOOO

0000000000000 4000000000000000000000000000+15
0000000000000 000000000000 4000000000000000000
0D20000000+300000000000000000000000000000 40000
0000000000000 0040000000+600000000000000000000
0000000000000 000@RORNODODDNOOONONONONOOD

0000000000000 000000000000000000000000000000
Doooooo

@) 0o
000/000000000000000000000000000 ROODOOO0OO00O0O

gbobobrROOOOOOOODODOODOOOOOOOOOODOODODODODOOODOODOO
gbobooooobooboboboboo

MOV.B @(2,R1),R0 MOV.B @(2,R1),R0
AND  #80,R0 ADD  #20,R1
ADD  #20,R1 AND  #80,R0

3) ooood
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) ooo
MOV.L @(2,R0),R1 : 000 (RO+8)=H'12345670
; 000 R1=H12345670
MOV.L RO,@(HF,R1) ; 000 RO=HFFFF7F80

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

oo oooo ooooo oooooo TOOO

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

(1) oo
000000 ROOOOOOOOOOOOOOOOOOD0O00008000000000000
0000000 400000PCO00000000000O0OOOO 20000 B0000000
0o000000O0O000000
) oo
00000000000000000000000000000000
©) oooo
MOVA(int d) /* MOVA @(disp,PC),R0 */
{

unsigned int disp;

disp=(unsigned int)(0x000000FF & d);
R[0]=(PC&0OXFFFFFFFC)+4+(disp<<2);
PC+=2;
}
4 ooo
000000 .org O H'1006
1006 0 MOVAl STR,RO ;STR O 00000-RO
1008 0 MOV.EJ] @RO,R1T] R1I="X" O ~PCO0O 20000000000
100A0 ADO] R4,R5
.align 04
100CO STR:.sdata 0O "XYZP12"
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10.61 MOVCA.L MOVe with Cache block Allocation O OO OO0OO
000000000000

oo

oooo

ooooo

ood
oood

TOOO

MOVCA.L RO,@Rn RO - (Rn)

0000nnNn11000011

(1) oo

goboboooRrROODOODOOOODO0DRNOODOOODOOOOOOOODOOODOOOODOOO

gbobooooooobogooon

gbobobooboooobooboooooooboobobobobooboobooboboboboobo
goooboooooboooooooboooooooooobooooboooooORrRODDODOODOOO

gboboobooooboobobobobobobooooobooboboboboooboobog

) oooo

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;
}
3) gooooooooooo
Data TLB miss exception
Data TLB protection violation exception
Initial page write exception

Address error
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10.62 MOVT MOVe Thit ooogoon
TOOOOOO
oo oooo 0oooo oo TOOO
oooad
MOVT Rn T-Rn 0000nnnn00101001 —
(1) oo

TOOOODOOODO RNOODOOODOT=A000 RN=10T=0000 Rn=0000000

2 oooog
MOVT(long n)
{

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

PC+=2;

}

©) ooo
XOR
CMP/PZ
MOVT
CLRT
MOVT
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/* MOVT Rn */

R2,R2

R2

RO

R1

;R2=0
T=1
;RO=1

;R1=0




0.0000000

10.63 MUL.L MULtiply Long oooooo
goooo
oo gooo googo oo TOOO
ooood
MUL.L Rm,Rn Rnx Rm- MACL 0000nnnnmmmmO111 (205 —

(1) oo

00000 RnO0O0O0ORmO 3200000000000000 320000 MACLODDODO
gooboooMACHOOOODOOODOOO

) oooo

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

{ MACL=R[n]*R[m];
PC+=2;
}
3) gooo
MUL.L RO,R1
STS MACL,RO

; 0000 RO=HFFFFFFFE,R1=H'00005555
; 0000 MACL=HFFFF5556

;00oooog
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10.64 MULS.W MULtiply as Signed Word oooooo
gooooao
oo ooog ooooo og TOOO
oooo
MULS.W Rm,Rn 0ooddnOd Rnx Rm |0010nnnnmmmm1111 (205 —
MULS Rm,Rn -MACL
1) oo

00000 RnODOO0O0ORmO 160000000D000O0O0 320000 MACL
oooboooooooooboooooooobooooooOMACHDOOOO

oooooo
) oooo

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

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

{ MACL=((long)(short)R[n]*(long)(short)R[m]);
PC+=2;
}
?3) ooo
MULS.W ROR 1
STS MACL,RO
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10.65 MULU.W MULtiply as Unsigned Word oooooo
gooooao
oo ooog ooooo og TOOO
oooo
MULU.W Rm,Rn 0ooddnOd Rnx Rm |0010nnnnmmmm1110 (205 —
MULU Rm,Rn -MACL
1) oo

000000 RNOOOO RMO 1600000000000 320000 MACLOOOOOOO
goooOoOoOoOoOoOoOOOOOOOOOO0OMACHOOOOOOOOOOO
2 oooog

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

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

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

PC+=2;
}
3) ooo
MULU.W RO,R1 ;0 00 RO=H'00000002,R1=HFFFFAAAA
; 000 MACL=H'00015554
STS MACL,RO ,;0o0o0o0ooo
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10.66 NEG NEGate ogoogod
gooo
oo gooo googo oo TOOO
ooood
NEG Rm,Rn 0-Rm - Rn 0110nnnnmmmm1011 |1 —
Q) oo

000000 RmOOOO 20000000000 RNO0O00O0000000O000 RMOOOOO
oo rRnOOOOOOO
2 oooog
NEG(long m, long n) /* NEG Rm,Rn */
{
R[n]=0-R[m[;
PC+=2;
}
3) ooo
NEG RO,R1 ; 000 RO=H'00000001
; 000 R1=HFFFFFFFF
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10.67 NEGC NEGate with Carry oooooo
0OooDoooooo

oo oooo ooooo oo TOOO
oooao

NEGC Rm,Rn O-Rm-T-Rn, OOO -T |0110nnnnmmmm1010 |1 ood

(1) oo

oo00O0OUOODODRMmUODO TOOOOODOOODOD RNMODOOOODOOOOODOOO
gooooToOOOOoOoDOOO0OO0O32000000O0000DLDOO0DO0OObODOODOOOOO

) 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;
}
3) ooo

CLRT ;RO:R1(64 0000) 00000

NEGC R1,R1 ; 000 R1=H00000001,T=0
; 000 R1=HFFFFFFFF,T=1

NEGC RO,RO ; 000 RO=H'00000000,T=1
; 000 RO=HFFFFFFFF,T=1
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10.68 NOP No OPeration oooooonond
ooo
oo oooo 0oooo oo TOOO
oooad
NOP good 0000000000001001 1 —
(1) oo

pcO0DO0O0OD0OO0OO0OO0O0ODOO0ObOOOUOODOOn

) oooo

NOP(T ) /* NOP */

{
PC+=2,

}
©) ooo
NOP

10-128

1A000000oboobobaooboan




0.0000000

10.69 NOT NOT-logical complement oooooo
ooood
oo oooo ooooo oo TOOD
oooo

NOT Rm,Rn [Rm - Rn 0110nnnnmmmmO0111 |1 —
1) 0o

OgoooodRmOOOD 10000000 DODODODRNODODDODODODODOD RMOOOOOODO
ORnOUODDODOO
) oooog

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

{
RIn]=
PC+=2;
}
3) ooo
NOT RO,R1

[R[m];

; 000 RO=HAAAAAAAA
; 000 R1=H'55555555
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10.70 OCBI Operand Cache Block Invalidate O OOO0O00O
0000000000000
oo oooo googoo oo TOOO
ooood
OCBI @Rn gooOdbooooog [0000nnnn10010011 1 —
goooooboo

(1) 00

gbobobrRnOO0OO0O0OO0O0OOOOODOODOODODOOOOOODOODODOODOOOO
oO00oOoO00oOo0ooOoDOOoOooooOoooo(vhit=O)DO0O0ODOOOODOOOOODOOODOO
oOo0ooOo0o0oooOoobooOowbLt=1)DoO00O00O0OOO00DO0OOO0O0O0ODOOO0OO0ODOOOO0DboOOn
gboboobooooobooboobooboooboboboobo

) oooo
OCBI(intn) /* OCBI @Rn */
{

invalidate_operand_cache_block(R[n]);

PC+=2;
}

3) gooboobooooog
Data TLB miss exception

Data TLB protection violation exception
Initial page write exception

Address error

ocBlbO0OdOobOOooOooObOOoboOoOoooDbOOooboboooooObOOoOoDO
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10.71 OCBP Operand Cache Block Purge ooooooo
0000000000000
oo oooo googoo oo TOOO
oooo
OCBP @Rn gooodbooooog [0000nnnn10100011 1 —
god

(1) 00

gbobobrRnOO0OO0O0OO0O0OOOOODOODOODODOOOOOODOODODOODOOOO
oO00Do0o0oooOoOobOwWbht=1)J00 DO0OOooOo0oDOOoOoooOoOoOoDoboOooobooooo
OO0O0DooOO0OoooOoO(whit=0)0DOOO0ODOOOO0ODOOO0DOO DOWWbht=0)D0OCOO0O
gboboooooobobooooboboboooobooooobooboboboboobooobooon

goooooo
2) gooo
OCBP(intn) /* OCBP @Rn */
{
if(is_dirty_block(R[n])) write_back(R[n])
invalidate_operand_cache_block(R[n]);
PC+=2;
}

3) gooboobooooog
Data TLB miss exception
Data TLB protection violation exception

Address error

ocspOUbOODbOODbOOOOOOOOOOOODbOODbDODbDODbOODbOODO
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10.72 OCBWB Operand Cache Block Write Back O OO0 00O
00000000000000

oo oooo ooooo ood TOOO
oood
OCBWB @Rn gboooooooon |0000nnnn11010011 1 —
ooooooood

(1) 00

000000 RNOOOOOOOCOOOO0OOOOOOODOOOONOOODOOOOOOONOO
0D0000000D0000@Wbit=1)000 0000000000000000000000000
000000000 0000(Ubit=0)0 000000000000000000000000000
0000000000000 0000000000000000000000000

2 gooo
OCBWB(intn) /*OCBWB @Rn */
{
if(is_dirty_block(R[n])) write_back(R[n]);
PC+=2;
}
3) gooooooooooo
Data TLB miss exception
Data TLB protection violation exception

Address error

ocswBO OODOOOOOOOObOODbOOOOOOOOOoOOoDOOoOOobOOobOOon
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10.73 OR OR logical ogoogod
goooo
oo gooo googo oo TOOO
ooood

OR Rm,Rn RnORM - Rn 0010nnnnmmmm1011 |1 —

OR  #imm,R0O ROO imm - RO 11002101 Liiiiiiii 1 —

OR.B #imm,@(R0,GBR) (RO+GBR)O imm - 1100111 Liiiiiiii 4 —

(RO+GBR)

Q) oo

000000 RNOOOO RMOOOOOOOOOOO RNOOOOOOO
000000 RrROOOOOOOCO 8OOOCOOCODOOOOOODOODOOOOOOOOODODODOO
goO0OoC eBROOOOOOOOODOODOO 8OOOOOOOO8SOOOOOOOOOOOOOO
goooooooooo
) oooog
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,@(R0,GBR) */
{

long temp;

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

PC+=2;
}
) ooo

OR RO,R1 ; 000 RO=HAAAAS5555,R1=H"'55550000
; 000 R1=HFFFF5555

OR #H'FO,RO ;000 RO=H00000008
; 000 RO=H'000000F8

OR.B  #H'50,@(R0O,GBR) 000 (RO+GBR)=H'A5

;000 (RO+GBR)=HF5
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10.74 PREF PREFetch data to cache Ooo0Ooooog

gboobooood
gooogooog

oo oooo ooooog oooooo | TOooOo
PREF @Rn prefetch cache block |0000nnnn10000011 1 —

(1) oo

32000000000 32000000000000000000000000000000RnN
000000000000 5000000000000000

00000000000 000000000000000000000000000 NOPQ@O
0)0000000000000

) oooo
PREF(int n) /* PREF */
{

PC+=2;
}
3) ooo
MOV.L SOFT_PF,R1 R1 O00OO0OOO SOFT_PF
PREF @R1 SOFT_ PRI OUO0OO0OOO0ODOODDOOn
.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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10.75 ROTCL ROTate with Carry Left ooood
TOODOOD
1000000
oo oooo googoo oo TOOO
oooo
ROTCL Rn T<RnT 0100nnnn00100100 1 MSB
1) oo

000000 rRNOOOOOOOOTOOODOOOO 100000 OOO@O)YODOOO RO
gbobooboooooboboboobobobobooooooboooboTooobOoboboo
MSB LSB

ROTCL T -

) 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) ooo
ROTCL RO .00 0 RO=H'80000000,T=0
; 000 RO=H00000000,T=1
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10.76 ROTCR ROTate with Carry Right ooood
TOODOOD
1000000
oo oooo googoo oo TOOO
oooo
ROTCR Rn T-Rn-T 0100nnnn00100101 1 LSB
1) oo

000000 rRNOOOOOOOOTOOODOOOO 100000 OOO@O)YODOOO RO

gbobooboooooboboboobobobobooooooboooboTooobOoboboo
MSB LSB

ROTCR r>

) 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;
}
3 ooo
ROTCR RO :0 0 0 RO=H00000001,T=1
; 0 0 0 RO=H'80000000,T=1
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10.77 ROTL ROTate Left ooodn
1000000
oo oooo 0oooo oo TOOO
oooad
ROTL Rn T~Rn-MSB 0100nnnn00000100 MSB
(1) oo

000000 rRNOOOOOOOO 1000C0COOOO@EO)YDOODORNOOOOOOOOO

gboboboooooboobobooboboboboThoboooobooobooo

MSB LSB

ROTL 4—‘

(2 oooo

ROTL(long n) /* ROTL Rn */

{
if ((R[n]&0x80000000)==0) T=0;
else T=1;
R[ﬂ]<<:]_;
if (T==1) R[n]|=0x00000001
else R[n]&=0xFFFFFFFE;
PC+:2;

}
3) 000

ROTL RO ; 000 RO=H'80000000,T=0

; 000 RO=H'00000001,T=1
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10.78 ROTR ROTate Right ooodn
1000000
oo oooo 0oooo oo TOOO
oooad
ROTR Rn LSB-Rn-T 0100nnnn00000101 1 LSB
(1) oo

000000 rRNOOOOOOOO 1000C0COOOO@EO)YDOODORNOOOOOOOOO
gboboboooobooboobobooboboboboThoboooobooobooo

MSB

LSB

ROTR r>

&) 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

ROTR RO ;000 RO=H00000001,T=0
; 000 RO=H'80000000,T=1
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0.0000000

10.79 RTE ReTurn from Exception oooooood
0o0oooo oooooo
ooo 0O0oooo
oo oooo googd opooooo TOOO
RTE SSR - SR,SPC- PC 0000000000101011 5 —
1) oo

00000000o0ooooOoooogoggpPeO sROOO sPCO ssROODOOOOOOO
goooCoOoOooooo PpCcO00O0OOOOOOOoOoOoOoOoooooOg
RTED 0000000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gooooQooopoopoooooo
2 oo
00o00o0o0ooOooOooo RTECOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooooooooooooooooooooooooooooooogoog
goooooQoQoQoQooOoOo0ooooooooooooooooooooooooooooooo
gooooooo
gooooooooooooooooooooooooooooooooooooooogoog
ooo
RTEDOU00O0O0O00O0O0OOOOOOOOOO SROOOOORTEOOOO ssROOOOO
OOoO0OCOCOOCORTEDOOOOOOOOO SOMDOOO RTEOCOOOOOOOOOOO
goooooooooooog
?3) oooog
RTE() /* RTE */
{
unsigned int temp;
temp=PC;
SR=SSR;
PC=SPC;
Delay_Slot(temp+2);

() ooo

RTE ;0o0oboobobobooao
ADD #8,R14 , booboooobobooa

god gboboobooooobobobooboboboobooooooobooboboboobo
gbobooooooboobobobobobobooobobobo-0obooobooobooon
gbobooooobooboboboboboboooobobobobobooobooobooon
gboboobooobooboboboobooboboboooo
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10.80 RTS ReTurn from Subroutine o000
0oooooooo
000000000 oooooo
oo oooa ooooa oooooo |Toboo
RTS PR-PC 0000000000001011 2 —
(1) oo

0000000000000000000000000PCO PROOCOOOOOOOO PCODO
0000000000000 00000000000BSROOO JSROOOOOOOOOO0000O
0000000000000000000000000
) oo

00000000000 00000000000000000000000000000000

00000000000 00000000000000000000000000000000
00000000000000000000

PROODOOOOOORTSOOOOOOOOO000000000000O0O0ORTSOO000O0OO
000000000000
©) oooo

RTS() /* RTS */

{

unsigned int temp;

temp=PC;
PC=PR;
Delay_Slot(temp+2);

() ooo

MOV.L TABLE,R3 ;R3=TRGET[ 00000
JSR @R3 TRGET 0O OOO0O
NOP 0000 NoPOOOOOOO0
ADD RO,R1 . ~0000000000000000 0000 O(PROOO)
00000000

TABLE: .data.l TRGET ;00000000000
00000000

TRGET: MOV R1,RO ;000000000000
RTS PROODO -PC
MOV #12R0 ;000000 MOMIOOOOOO
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10.81 SETS SET Shit
sooooooo

goboobood

oo oooo

ooooo

ood
oood

TOOO

SETS 1-S

0000000001011000

Q) oo
sOd000i100000004d
2) gooo
SETS() /I* SETS */
{
S=1;
PC+=2;
}
3) ogoo
SETS ;000 S=0
;000 S=1

10-141



i0.0000000

10.82 SETT SET Thit
TOOOODOOO

goboobood

oo oooo

ooooo

ood
oood

TOOO

SETT 1-T

0000000000011000

1) oo
TOOOOOOOOoOooao
2 oooao
SETT() /*SETT */
{
T=1,
PC+=2;
}
3) ooo
SETT ;000 T=0
;000 T=1
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10.83 SHAD SHift Arithemetic Dynamically ooooo
gooooooa
ooao
oo oooo ooooo oo TOOO
good
SHAD Rm, Rn RmOOOOODO 0100nnnnmmmm1100 |1 —

Rn<<Rm
- Rn
Rm<00 O O [Rn>>Rm
-0 MSB-RnUO

(1) 00
O00000RNOOCOOOOOOOOODOCOOOO0O0OCOO00RMOOOOOOOOOOONODO
DooO000ooooo
RMOOOOO0OOOCOOOOOCOODOOOOOOOOOOONONOOOONONONOOOONONOoooDO
Oo0O MSBOOOOOOOO
0000000000 RmMOOOOOOOS000 (D00400)0000000M 00 MSB=10

obob0rRmOOOO0O0 200000000000000000000O0000310000000
obooboooboos3z2000

Rm = 0 MSB LSB
«——— 0
Rm < 0 MSB LSB

MSB ——™

@) 0oooo

SHAD(int m,n) /*SHAD Rm,Rn */
{
int sgn=R[m] & 0x80000000;
if (sgn==0)
R[n] <<= (R[m] & Ox1F);
else if (R[m] & Ox1F) == 0) {
if (R[n] & 0x80000000) == 0)
R[n] = 0;
else
R[n] = OXFFFFFFFF;
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}
else
R[n]=(long)R[n] >> ((~R[m] & Ox1F)+1);

PC+=2;

}
3) ooad
SHAD R1,R2 ; 000 R1=H'FFFFFFEC,R2=H'80180000
;000 R1=HFFFFFFEC,R2=H'FFFFF801

SHAD R3,R4 ; 000 R3=H'00000014,R4=H'FFFFF801

; 000 R3=H'00000014,R4=H'80100000

10-144



0.0000000

10.84 SHAL SHift Arithmetic Left ooodn
1000000
ooo
oo oooo 0oooo oo TOOO
oooad
SHAL Rn T<Rn-0 0100nnnn00100000 1 MSB
(1) oo

gbobdob rRnO0O0OC0CO0OO0OO0OOOODOI00DO0DOOOOOOO0O RMOOODOODOOOOO

gboboboooobooboboboboboboTobOoboooboooo
MSB LSB

SHAL
[T o

2 oooo
SHAL(long n) /* SHAL Rn (Same as SHLL) */
{
if ((R[n]&0x80000000)==0) T=0;
else T=1;
R[n]<<=1,;
PC+=2;
}
(3) ooo
SHAL RO ; 000 RO=H'80000001,T=0
; 00O RO=H'00000002,T=1
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10.85 SHAR SHift Arithmetic Right ooodn
1000000
ooo
oo oooo 0oooo oo TOOO
oooad
SHAR Rn MSB-Rn-T 0100nnnn00100001 1 LSB
(1) oo

gbobdob rRnO0O0OC0CO0OO0O0OO0OOODOI00DO0DOOOOOOO0O RMOODOOODOOOOO

gboboboooobooboboboobobobTobOoboooboooo
MSB LSB

SHAR - ——.
]

2 ooood
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[nN]&=0x7FFFFFFF;
PC+=2;

}

?3) ooo
SHAR RO ;000 RO=H'80000001,T=0
; 000 RO=H'C0000000,T=1
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10.86 SHLD SHift Logical Dynamically oo0ooo
goooooaoo
ooad
od gooo googo oo TODOO
ogood
SHLD Rm, Rn RmOOOOODO 0100nnnnmmmm1101 |1 —

Rn<<Rm - Rn
Rm<OOOOO
Rn>>Rm -0 0-RnO

(1) oo
000000 RNOOOO0O00OO0OO00OO0C0OOOO0O0O000000RmMOOOO0O000000000
00000000000

RmUbOOoOoOoooOobooboboboboboooooooooboboboboooooobooon
ooooooooooono
ooooo0o0o0ooRrRmMOOOoOOOOS000 (COD400 0000000 OO MSB=10

ooo0bDrRmOOOO0OD0 2000000000000000DO0000DOO00O031D0O000O0ODO
oooboooos32000

Rm = 0 MSB LSB
le— 0
Rm < 0 MSB LSB
0 —_—
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2) gooo
SHLD(int m,n)/*SHLD Rm,Rn */
{
int sgn = R[m] & 0x80000000;
if (sgn == 0)
R[n] <<= (R[m] & Ox1F);
else if (R[m] & Ox1F) == 0)
R[n] = 0;
else

R[n]=(unsigned)R[n] >> ((~R[m] & Ox1F)+1);

PC+=2;
}
€) ooog
SHLD R1, R2 . 0oo R1=H'FFFFFFEC, R2=H'80180000
;000 R1=H'FFFFFFEC, R2=H'00000801
SHLD R3, R4 . 0oo R3=H'00000014, R4=H'FFFFF801
;0o R3=H'00000014, R4=H'80100000
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10.87 SHLL SHift Logical Left ooodn
1000000
ooo
oo oooo 0oooo oo TOOO
oooad
SHLL Rn T<Rn-0 0100nnnn00000000 1 MSB
(1) oo

gbobdob rRnO0O0OC0CO0OO0OO0OOOODOI00DO0DOOOOOOO0O RMOOODOODOOOOO
gboboboooobooboboboboboboTobOoboooboooo

SHLL

LSB

T

e——0

(2 0000
SHLL(long n) /* SHLL Rn (Same as SHAL) */
{

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

else T=1,

R[n]<<=1;

PC+=2;

}

(3) ooo

SHLL RO ,g0d
;0o0d

R0O=H'80000001,T=0
R0=H'00000002,T=1
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10.88 SHLLn n bits SHift Logical Left ooooo
n000000
ooo
oo oooo googoo oo TOOO
oooo
SHLL2 Rn Rn<<2 - Rn 0100nnnNn00001000 1 —
SHLL8 Rn Rn<<8 - Rn 0100nnnNn00011000 1 —
SHLL16 Rn Rn<<16 - Rn 0100nnnNn00101000 1 —
1) oo

000000 RNOOOOOOOOOOOO 281600 000000000RNOOOOOCCOOO
gboboobooobooboobobooboboboboooo

SHLL2 MSB LSB

SHLLS8 MSB LSB

SHLL16 MSB LSB

) 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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SHLL16(long n) /* SHLL16 Rn */

{
R[n]<<=16;
PC+=2;
}
?3) ooo
SHLL2O RO ; 0 00 0R0=H12345678
; 000 O RO=H48D159E0
SHLL8O RO ; 0 00 0R0=H12345678
; 000 O RO=H34567800
SHLL160 RO ; 000 0R0=H12345678

; 000 0 RO=H56780000
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10.89 SHLR SHift Logical Right ooodn
1000000
ooo
oo oooo 0oooo oo TOOO
oooad
SHLR Rn 0-Rn->T 0100nnnn00000001 1 LSB
(1) oo

gbobdob rRnO0O0OC0CO0OO0OO0OOOODOI00DO0DOOOOOOO0O RMOOODOODOOOOO
gboboboooobooboboboboboboTobOoboooboooo

MSB LSB
o — — 17

2 ooood
SHLR(long n) /* SHLR Rn */
{
if ((R[n]&0x00000001)==0) T=0;
else T=1;
R[n]>>=1;
R[n]&=0x7FFFFFFF;
PC+=2;
}
3) ooo
SHLRO RO ; 000 0 R0=H'80000001,T=0
; 0 00O O RO=H'40000000,T=1

SHLR
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10.90 SHLRn n bits SHift Logical Right ooooo
n000000
ooo
oo oooo googoo oo TOOO
oooo
SHLR2 Rn Rn>>2 - Rn 0100nnnNn00001001 1 —
SHLR8 Rn Rn>>8 - Rn 0100nnnNn00011001 1 —
SHLR16 Rn Rn>>16 - Rn 0100nnnn00101001 1 —
1) oo

000000 RNOOOOOOOOOOOO 281600 000000000RNOOOOOCCOOO
gboboobooobooboobobooboboboboooo

SHLR2

SHLR8

SHLR16

) oooo

SHLR2(long n)

{

R[n]>>=2;
R[n]&=0x3FFFFFFF;

PC+=2,

}

MSB LSB
MSB LSB
MSB LSB

/* SHLR2 Rn */
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SHLR8(long n)  /* SHLR8 Rn */

{
R[n]>>=8;
R[n]&=0x00FFFFFF;
PC+=2;
}
SHLR16(longn)  /* SHLR16 Rn */
{
R[n]>>=16;
R[n]&=0x0000FFFF;
PC+=2;
}
3) ood
SHLRZI RO ;000 0R0=H'12345678
; 000 0O RO=H'048D159E
SHLRE1 RO ;000 0R0=H'12345678
; 0000 R0=H'00123456
SHLR161 RO ;000 0R0=H'12345678

; 000 0 RO=H00001234
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10.91 SLEEP SLEEP oooooonond
oooooooo (Coon)
oooo
oo oooo 0oooo S TOOO
SLEEP 0ooo 0000000000011011 |4 —
(1) oo

cPUOOOOOOO0O000000
0000000000O0CPUOOOOOOONO0O0O0O0ONONNNNONONONOOOOOOOOOOO
0000000000000 000000000000000000
SLEEPO0000000O0O0000000000000000000OOO0OOOO000000
0000000000000000000
) oo
SLEEPOOOO STBCROOOOO000O0O0OO0OO0OO0OO0OO0OO0OOOOO0O0000000 900000
00o00000O000000000
©) oooo
SLEEP() /* SLEEP */

{
Sleep_standby();

}
() ooo
SLEEP 000000000000
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10.92 STC STore Control register oooooood
gooooooooooooooo oooooo
oo oooog ooooo oo TOOO
ooog
STC SR, Rn SR-Rn 0000nnnNN00000010 2 —
STC GBR, Rn GBR - RN 0000nnnNn00010010 2 —
STC VBR, Rn VBR - Rn 0000nnnNn00100010 2 —
STC SSR, Rn SSR-Rn 0000nnNnNn00110010 2 —
STC SPC, Rn SPC-Rn 0000nnNn01000010 2 —
STC SGR, Rn SGR-Rn 0000nnnNN00111010 3 —
STC DBR, Rn DBR-Rn 0000nnnNn11111010 2 —
STC RO_BANK, Rn RO_BANK - Rn 0000nnNn10000010 2 —
STC R1_BANK, Rn R1_BANK-RnN 0000nnNn10010010 2 —
STC R2_BANK, Rn R2_BANK - Rn 0000nnNn10100010 2 —
STC R3_BANK, Rn R3_BANK - Rn 0000nnnNn10110010 2 —
STC R4_BANK, Rn R4_BANK - Rn 0000nnNn11000010 2 —
STC R5_BANK, Rn R5_BANK - Rn 0000nnnNn11010010 2 —
STC R6_BANK, Rn R6_BANK - Rn 0000nnNn11100010 2 —
STC R7_BANK, Rn R7_BANK - Rn 0000nnnNn11110010 2 —
STC.L SR, @-Rn Rn-4 - Rn, SR - (Rn) 0100nnnn00000011 2 —
STC.L GBR, @-Rn Rn-4 - Rn, GBR - (Rn) 0100nnnn00010011 2 —
STC.L VBR, @-Rn Rn-4 - Rn, VBR - (Rn) 0100nnnn00100011 2 —
STC.L SSR, @-Rn Rn-4 - Rn, SSR - (Rn) 0100nnnn00110011 2 —
STC.L SPC, @-Rn Rn-4 - Rn, SPC - (Rn) 0100nnnn01000011 2 —
STC.L SGR, @-Rn Rn-4 - Rn, SGR - (Rn) 0100nnnn00110010 3 —
STC.L DBR, @-Rn Rn-4 - Rn, DBR - (Rn) 0100nnnn11110010 2 —
STC.L RO_BANK, @-Rn |Rn-4- Rn, RO_BANK- (Rn) |0100nnnn10000011 2 —
STC.L R1_BANK, @-Rn |Rn-4-Rn, R1_BANK- (Rn) |0100nnnn10010011 2 —
STC.L R2_BANK, @-Rn |Rn-4-Rn, R2_BANK- (Rn) |0100nnnn10100011 2 —
STC.L R3_BANK, @-Rn |Rn-4-Rn, R3_BANK- (Rn) |0100nnnn10110011 2 —
STC.L R4_BANK, @-Rn |Rn-4-Rn, R4 BANK- (Rn) |0100nnnn11000011 2 —
STC.L R5_BANK, @-Rn |Rn-4-Rn, R5 BANK- (Rn) |0100nnnn11010011 2 —
STC.L R6_BANK, @-Rn |Rn-4-Rn, R6_BANK- (Rn) [0100nnnn11100011 2 —
STC.L R7_BANK, @-Rn |Rn-4-Rn, R7_BANK- (Rn) |0100nnnn11110011 2 —
Q) oo

0000000000 SR]GBRO VBRI SSR1 SPGI SGR1 DBRO Rm_BANK(M=007)0 0 0 O
000000000000 0RmM BANKOOOOOD SROOOOO RBOOOOOOOOOORB
00001000 Rm_BANKOOOOOOMRBOOOD 0000 Rm_BANKIO OO OO STC/STC.L
000000000000
) oo

STC GBR.Rn/STC.LGBR,@-RO0 0O STC/STC..LOOODOOOOOOOOOOOOOOOOOO
gboboooooobooboboboobobobooboo
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©) oooo

STCSR(int n)
{
R[n]=SR;
PC+=2;
}
STCGBR(int n)
{
R[n]=SGR;
PC+=2;
}
STCVBR(int n)
{
R[n]=VBR;
PC+=2;
}
STCSSR(int n)
{
R[n]=SSR;
PC+=2;
}
STCSPC(int n)
{
R[n]=SPC;
PC+=2;
}
STCSGR(int n)
{
R[n]=SGR;
PC+=2;
}
STCDBR(int n)
{
R[n]=DBR;
PC+=2;
}

STCRm_BANK(int n)

/* STC GBR,Rn

/*STC VBR,Rn

/* STC SSR,Rn

/* STC SPC,Rn

/* STC SGR,Rn

[* STC DBR,Rn

/* m=0-7*/

/* STC SR,Rn : Privileged */

*

: Privileged */

: Privileged */

: Privileged */

: Privileged */

: Privileged */

/* STC Rm_BANK,Rn : Privileged */
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R[n]=Rm_BANK;
PC+=2;
}

STCMSR(intn) /* STC.L SR,@-Rn : Privileged */

{
R[n]-=4;
Write_Long(R[n],SR);
PC+=2;

}

STCMGBR(intn) /*STC.L GBR,@-Rn*/

{

R[n]-=4;

Write_Long(R[n],GBR);

PC+=2;
}
STCMVBR(intn) /*STC.L VBR,@-Rn:
{

R[n]-=4;

Write_Long(R[n],VBRY);

PC+=2;
}
STCMSSR(intn) /* STC.L SSR,@-Rn:
{

R[n]-=4;

Write_Long(R[n],SSR);

PC+=2;
}
STCMSPC(intn) /*STC.L SPC,@-Rn:
{

R[n]-=4;

Write_Long(R[n],SPC);

PC+=2;
}
STCMSGR(intn) /*STC.L SGR,@-Rn:
{

R[n]-=4;

Write_Long(R[n],SGR);
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PC+=2;
}
STCMDBR(intn) /* STC.L DBR,@-Rn : Privileged */
{

R[n]-=4;

Write_Long(R[n],DBR);

PC+=2;
}
STCMRm_BANK(int n) /* STC.L Rm_BANK,@-Rn : Privileged */

/* m=0-7 */

{

R[n]-=4;

Write_Long(R[n],Rm_BANK)

PC+=2;

}

(@) gboboboooood

General illegal instruction exception
Slot illegal instruction exception

Data TLB miss exception

Data TLB protection violation exception
Address error
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10.93 STS STore System register googoougo
00000000000000

oo oooo 0oooo oo TOOO
oooad
STS MACH,Rn MACH - Rn 0000nnnNn00001010 1 —
STS MACL,Rn MACL - Rn 0000nnnNn00011010 1 —
STS PR,Rn PR-Rn 0000nnnNn00101010 1 —
STS.L MACH,@-Rn Rn4 - Rn, MACH - (Rn) 0100nnnn00000010 1 —
STS.L MACL,@-Rn Rn4 - Rn, MACL - (Rn) 0100nnnn00010010 1 —
STS.L PR,@-Rn Rn4 - Rn, PR- (Rn) 0100nnnn00100010 1 —
(1) oo

00000O0o0oOosceRODBROODOOOOOOOOOOOOOOO
2 oooog
STSMACH(intn) /* STC MACH,Rn */
{
R[n]=MACH,;
PC+=2;
}
STSMACL(intn) /*STC MACL,Rn */
{
R[n]=MACL;
PC+=2;
}
STSPR(intn) /*STS PR,Rn */
{
R[n]=PR;
PC+=2;
}
STSMACH(intn) /* STS.L MACH,@-Rn */
{
R[n]-=4;
Write _Long(R[n],MACH);
PC+=2;
}
STSMACL(intn) /* STS.L MACL,@-Rn */
{
R[n]-=4;
Write _Long(R[n],MACL);
PC+=2,
}
STSMPR(intn) /* STS.L PR,@-Rn */

{
R[n]-=4;
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Write _Long(R[n],PR);
PC+=2;

3) goobooboooood

Data TLB miss exception
Data TLB protection violation exception
Address error

(4 ooo
STS MACH,RO :0 00 RO=HFFFFFFFF,MACH-H00000000
-0 00 RO=H00000000
STS.L PR,@-R15 : 000 R15=H'10000004

; 000 R15=H10000000,(R15)=PR
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10.94 STS Store from FPU System register

FPUODOOOOOOOOOOOOO

goboobood

ood oooo ooooo ood TOOO
oood
STS FPUL,Rn FPUL - Rn 0000nnnn01011010 1 —
STS FPSCR,Rn FPSCR - Rn 0000nnnNn01101010 1 —
STS.L FPUL,@-Rn Rn-4 - Rn, FPUL - (Rn) 0100nnnn01010010 1 —
STS.L FPSCR,@-Rn Rn-4 -~ Rn, FPSCR - (Rn) 0100nnnn01100010 1 —

(1) oo

FPUODOOOOODOD FPULOFPSCRODODOOODOOOOODOOODO

(2) gogo
STS(int n, int* FPUL) [* STS FPUL,Rn */
{

R[n]=*FPUL;

PC+=2;
}
STS_SAVE(int n, int* FPUL)  /* STS.L FPUL,@-Rn */
{

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

{
R[n]=FPSCR&O0x003FFFFF;

PC+=2;
}
STS_RESTORE(int n) I* STS.L FPSCR,@-Rn */
{
R[n]-=4;
Write_Long(R[n],FPSCR&O0x003FFFFF)
PC+=2;
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3) gobobooboooboood

Data TLB miss exception
Data TLB protection violation exception
Address Error.
4 ooo
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

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 contentof FPUL is saved atmemory
: location 0C700144.
Example 2:
MOV.L #H'0C700154, R8

STS.L FPSCR, @-R8
; After executing the STS.L instruction:

; ThecontentofFPSCRissavedatmemorylocation0C700150.
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10.95 SuUB SUBtract binary ogoogod
2000
oo gooo googo oo TOOO
ooood
SUB Rm,Rn Rn-Rm - Rn 0011nnnnmmmm1000 |1 —
Q) oo

000000 RNOOOOORMUOOOOOOOO RNOOOOCOOCOOODOODOODODODODODOO
Oo0O0 ADD#mm,RnOOOOO0O
2 oooog
SUB(long m, long n) /* SUB Rm,Rn */
{
RIn]-=R[m];
PC+=2;
}
3) ooo
SUB] 0 RO,R1 ; 0000 RO=H00000001,R1=H'80000000
; 0000 R1=H7FFFFFFF
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10.96 SUBC SUBtract with Carry oooooo
000002000

oo oooo ooooo oo TOOO
oooao

SUBC Rm,Rn Rn-Rm-T-Rn,0 00 - [0011nnnnmmmm1010 |1 ood
T

(1) 00

gbobob0D RNOOCOOORmO TOOOOODOOOOOO RMODOODOODOOOOOODO
gbooboooTOhOoOOoOoOoOoooo32000000000000000000DO0

@) 0oooo

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) ooo

CLRT RO:R1(64 [0000)-R2:R3(64 [0000)=RO:R1(64 0000)
SUBI R3,R1 . 0 0 00 T=0,R1=H00000000,R3=H'00000001

; 0 000 T=1,R1=HFFFFFFFF
SUB@ R2,R0 . 0 0 00 T=1,R0=H00000000,R2=H'00000000

; 0 000 T=1,RO=HFFFFFFFF
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10.97 SUBV SUBtract with (Vflag)underflow check0 O O 0O O O
0ooooo0o0oon
2000
0o oooad ooooa oo TOOO
gooo
SUBV Rm,Rn Rn-Rm-Rn, 0011lnnnnmmmm1011 |1 0oooooa
goooond -1

(1) oo
000000 RNOOOO0OO0RMOIOOOOOOORNOOOOOOOOODOO0O000000000
TOOOOOOO0O0O000

2 oooog
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) ood
SUBVI RO,R1 ; 0000 RO0=H'00000002,R1=H'80000001
; 0000 R1=H7FFFFFFF,T=1
SUBV1 R2,R3 ; 0000 R2=HFFFFFFFE,R3=H'7FFFFFFE
; 000 0O R3=H'80000000,T=1
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10.98 SWAP SWAP register halves ooooooo
00000000

og ooog ooooo oo TOOD
oooo
SWAP.B Rm,Rn Rm-0O0 20000 [0110nnnnmmmm1000 |1 —
0000000 -Rn
SWAP.W Rm,Rn Rm-0000000 |o110nnnnmmmm1001 |1 —
~Rn

(1) oo
000000 RMOOOOOOOOOOOOOO0O00O0O0RNOOOOOOO
O0000O0O0D0ORmMOOOD 150000080 800000000 700000 00800
O0000000ORNOO00 1600000 RmMOOO 1600000000000000

goooooobDOoORrRmODOO 3100000 160 1600000000 1500000 00 16
gbooooooobd

) oooo

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

unsigned long temp0,temp1;

tempO=R[m]&OXFFFF0000;
temp1=(R[mM]&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) ooo
SWAP.B1 RO,R1 ; 0000R0=H12345678
; 00 00R1=H12347856
SWAP.WI RO,R1 ; 0000R0=H12345678

;0 000R1=H'56781234
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10.99 TAS Test And Set gouooon
goobooono
gooogd
oo oooo oooog oooooo |TOOoO
TAS.B @Rn (RMO OOOO1-T,0000 0-0 |0100nNNN00011011 |5 oooo o
1- MSBof(Rn)
Q) oo

gbobdob rRnO0O0OO0O0OO0O0OO0OOOOOODODODOOOOOODOODODODOOOO
gbobooooooobobobobobobooooobooboboboboobo T=1IbOobOao
goo  T=0000000000000 YO0 1000O0O0ODDODODOODOOODODOOOODOOOO
gbooooooooboan

gbobobooboobooobooooboobobo

gbobobooooboobooooboobuob RmbO0obOO0OOOOOOODODOODbObOOn
gbobobooooboobobobooboboboboboboooobvubobo=100b00b0oobooon
gbobooooooobobobooboboboboooooobooboboboboooboooboo
govoobo=oooooooobbooobbooooobobooooboooooboobooooboboboobouboo
so0oo0ooooboooobboUoooboooooboooooOoovUooo=000o0obbOooooogo
gboboooooooboboboboboboboobooooboboboboobooboo

TASBU 20000000000000D0OO00O0ODOOO0OTASBO 20000000000DO
gboboooooooooobooog

) 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;
}
3) gooooooooooda

gboTBOO0OO

gboTBOOOOOO

gbobooogoo

gboobooobd
gboboboooboobooobooooboobobobobooobooboo
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10.100TRAPA TRAP Always goboobood
gboobooood

oo oooo ooooo oooooo | Too00

TRAPA #imm imm - TRA,PC+2 - SPC,SR- |11000011iiiiiiii 7 —
SSR,1- SR.MD/BL/RB,

0x160 - EXPEVT,
VBR+H'00000100 - PC

(1) oo

gobooooooooobogobpepe+d0 sSRODODO sPCO ssROUODODOOO8OODOOO
OO0OO0OC0OOOO TRAOOOO (OO0 e0200iffooooooooooooooog (srO
MDOOOO 1) O00OO0OO0OO0OO0OO0OSROBLOOOO RBOOOO 100000000000O0O0OO
OO00OOCOCOOOOCODOCOO0OO0O0O0O0O0OBANKLIOODODO (RO_BANKIOR7_BANKL) OOOOO
00000000 Oox 1600 EXPEVTOOOO (ODOD0 1100) 0000000O0O0OOOOO VBR
OoOOOoCOOoOoOoOoOO Hoooool0OOOOOOOOOOoOoo (vBR+HOOOOOI00) DO OO OOO

) oooo

TRAPA(int i) /* TRAPA #imm */
{

int imm;

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

SPC=PC+2;

SR.MD=1;

SR.BL=1;

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

10-169



i0.0000000

10.101TST TeST logical goboooo
gooogo
TODODOOOO
oo oooo ooooo 00 | TOOO
oooo

TST RmRn Rn&RmMOOD 0000 1-T 0010nNNhMMMmM1000 |1 0000 o
ooo o-T

TST  #imm,RO RO&iIMmOIOO 0000 1-T  |11001000iiiiii 1 0000 o
ooo o-T

TST.B #imm,@(RO,GBR) | (RO+GBR)&Imm,0 00 00 11001100iiiii 3 0000 O
00 1-T 0000-T

(1) oo

000000 RNOOOO0ORMOIOOOOOOOOOOOOOOOD TOOOOOOOOO0O000O
000000000 TOOOOOO0O0O0000RNOOOOO0000000

000000 ROOOOOOOO 800000000000 0000000000000000
00000 GBROODOOOOOOOOOOO 80000000080000000000000O0
00000000000ROOOOOOOOOOOOOOOOO00
) oooo

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

{ if (R[n]&R[m])==0) T=1;
else T=0;
PC+=2;
}
TSTl(longi) /* TST #imm,R0 */
{
long temp;

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

else T=0;

PC+=2;

10-170



0.0000000

TSTM(long i) /* TST.B #imm,@(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
TST #H'80,R0
TST.B #H'A5,@(RO,GBR)

;unod
;0o0d
god
;0o0d
god
;0od

RO=H'00000000
T=1
RO=H'FFFFFF7F
T=1
(RO,GBR)=H'A5
T=0
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10.102X0OR eXclusive OR logical oooooo
00000000

oo oood ooooog oooo |Tooo
ood
XOR Rm,Rn RN~ "Rm - Rn 0010nnnnmmmm1010 |1 —
XOR  #imm,R0O RO~ imm - RO 11001010Qiiiiiii 1 —
XOR.B #imm,@(R0,GBR) |(RO+GBR)*imm - 110011 10Qiiiiiii 4 —
(RO+GBR)
Q) oo

goobob0D RrRnOOO0O RMmOOOODOODOODOOOOOO RNOOOODOODO

gbobob RrROODOOOOO0OO8OO0O0OO0ODOODODOOOOOODOODODOODOOOO
gbobobobooeeBROODOOOOOOOOOOO8OOODOODOOO8OOOOODOODODOO
gboboobooooooooooon

2 oood
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 #mm,@(R0,GBR) */
{

int temp;

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

PC+=2;
}
3) ood

XOR RO,R1 ; 0000 R0O=HAAAAAAAA,R1=H'55555555
; 0 000 R1=HFFFFFFFF

XOR #H'FO,RO ; 000 0RO=HFFFFFFFF
; 0 0 O 0 RO=H'FFFFFFOF

XOR.B #H'A5,@(R0,GBR) ; 0000 (RO,GBR)=HA5

;0000 (RO,GBR)=H00
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0.0000000

10.103XTRCT eXTRaCT ogooooon
goooooa
gooooo
oo gooo googo oo TOOO
ooood
XTRCT Rm,Rn Rm:Rn O 0O O 320000 [0010nnnnmmmm1101 |1 —
-Rn
Q) oo

goobob0D RmO RNMOOOOOO0 600000000000 3200000000000 Rn
obooboooo

MSB LSB MSB LSB

Rm | | | B
T S~ e

Rn

) oooo

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

unsigned long temp;

temp=(R[M]<<16)&0xFFFF000Q0;
R[n]=(R[n]>>16)&0x0000FFFF;
R[n]|=temp;
PC+=2;
}
3) ooo

XTRCT] RO,R1 ; 0000 R0O=H01234567,R1=H'89ABCDEF
; 0000 R1=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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