










































































































































































































































































































































































































































































































































































































































































































































































































Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Ihzux 31 0 A B 311 0 

Ihzx 31 0 A B 279 0 

Imw4 46 0 A d 

Iswi 4 31 0 A NB 597 0 

Iswx 4 31 0 A B 533 0 

Iwa 1 58 0 A ds I 2 

Iwarx 31 0 A B 20 I 
Iwaux 1 31 0 A B 373 0 

Iwax 1 31 0 A B 341 0 

Iwbrx 31 0 A B 534 0 

Iwz 32 0 A d 

Iwzu 33 0 A d 

Iwzux 31 0 A B 55 :g. 
Iwzx 31 0 A B 23 •. �~�.�'� 
merf 19 crfD 00 crfS 00. ;, 00000· 0 0: 

mcrfs 63 crfD .00· crfS :0··0 �.�o�,�O�~�O�O� . 64 :.·0 

mcrxr 31 crfD 00 <OQaoo .. , �1�,�~�0�;�9�o�o�<� 512 ·(k 

mfcr 31 0 '0000,0·, . '0'00010'. .. , ·'.1 .' . 19 (} 

mffsx 63 0 . �,�<�o�q�o�6�?�:�;�~� <;OOOl'lo> 583 Rc 

mfmsr 3 31 0 �·�,�O�~�O�O�O�i�,� .. Ii OOOO?:' 83 0 

mfspr 5 31 0 spr 339 a 
mfsr 3,6 31 0 01 SR < DOOOB, 595 0 

mfsrin 3,6 31 0 op060·· B 659 0 
mftb 31 0 tbr 371 0 

mtcrf 31 S 0.1 CRM �f�~� 144 ,:? 
mtfsbOx 63 crbD ·o&o·aH .\ �·�·�.�~�o�'�o�,�a�o�.� 70 Rc .. I. ...'.' 

mtfsb1x 63 crbD 'OO{)OQ,. :. . ' OQOO!i) ,. 38 Rc 
. ':, ' 

mtfsfx 63 
1
0 1 

FM r? B 711 Rc 

mtfsfix 63 crfD 1:.00 .· .. �·�o�~�o�:�o�?�;� IMM �f�:�~�·� 134 Rc 

mtmsr 3,6 31 S I:. �Q�.�~�O�O�O�:� . .. , .. �?�O�O�~�D�;�.� 146 0 
mtmsrd 1,3 31 S :&OaOo' �,�.�,�O�~�:�O�~�.�~�~� 178 i'n: 

mtspr 5 31 S spr 467 ° mtsr 3,6 31 S oj SR .. �O�O�O�~�~�·�~� 210 .0 
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Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

mtsrd 3,6 31 S 82 

mtsrdin 3,6 31 S 114 

mtsrin 3,6 31 S 242 

mUlhdx 1 31 0 A B 73 

mUlhdux1 31 0 A B 9 

mulhwx 31 0 A B 75 

mulhwux 31 0 A B 11 

mUlldx 1 31 0 A B 233 

mulli 7 0 A SIMM 

mullwx 31 0 A 235 

nandx 31 S A 476 

negx 31 0 A 104 

norx 31 S A B 124 

orx 31 S A B 444 

orcx 31 S A B 412 

ori 24 S A UIMM 

oris 25 S A UIMM 

rfi 3,6 19 50 

rfid 1,3 19 18 

rldclx 1 30 S A B mb 8 

rldcrx 1 30 S A B me 

rldicx 1 30 S A sh mb 2 

rldiclx 1 30 S A sh mb 0 

rldicrx 1 30 S A sh me 

rldimix 1 30 S A sh mb 3 .. rlwimix 20 S A SH MB ME 

21 S A SH MB ME 

23 

sc 17 

slbia 1,2,3 31 

slbie 1,2,3 31 434 

sldx 1 31 B 27 

slwx 31 S A B 24 
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Name 0 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22232425262728293031 

sradx 1 

sradix 1 

srawx 

srawix 

srdx 1 

srwx 

stb 

stbu 

stbux 

stbx 

std 1 

stdcx. 1 

stdu 1 

stdux 1 

stdx 1 

stfd 

stfdu 

stfdux 

stfdx 

stfiwx 2 

stfs 

stfsu 

stfsux 

stfsx 

sth 

sthbrx 

sthu 

sthux 

sthx 

stmw 4 

stswi 4 

stswx 4 

stw 

31 S 

31 S 

31 S 

31 S 

31 S 

31 S 

38 S 

39 S 

31 S 

31 S 

62 S 

31 S 

62 S 

31 S 

31 S 

54 S 

55 S 

31 S 

31 S 

31 S 

52 S 

53 S 

31 S 

31 S 

44 S 

31 S 

45 S 

31 S 

31 S 

47 S 

31 S 

31 S 

36 S 
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A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 794 Rc 

sh 413 ISh Rc 

B 792 Rc 

SH 824 Rc 

B 539 Rc 

B 536 Rc 

d 

d 

B 247 •. 0 

B 215 0 

ds I 0 

B 214 1 

ds 
1 

1 

B 181 6 
B 149 in. 

d 

d 

B 759 10 

B 727 .() 

B 983 If 

d 

d 

B 695 0 
B 663 Jz 

d 

B 918 
1 0 

d 

B 439 I§ 
B 407 i§ 

d 

NB 725 :q 
B 661 !Q 

d 
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Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

stwbrx 31 S 

stwcx. 31 S 

stwu 37 S 

stwux 31 S 

stwx 31 S 

subfx 31 D 

subfcx 31 D 

subfex 31 D 

subfic 08 D 

subfmex 31 

31 

sync 31 
1-------

td 1 31 

tdi 1 02 

tibia 2,3,7 31 

tlbie 2,3 31 

tlbsync2,3 31 
1-------

tw 31 

twi 03 TO 

31 S 

xori 26 S 

xoris 27 S 

Notes: 

1 64-bit instruction 

2 Optional instruction 

3 Supervisor-level instruction 

4 Load/store string/multiple instruction 

5 Supervisor- and user-level instruction 

6 Optional 64-bit bridge instruction 

A B 662 

A B 150 

A d 

A B 183 

A B 151 

A B 40 

A B 8 

A B 136 

A SIMM 

232 

200 

598 

68 

SIMM 

370 

306 

566 

4 

A SIMM 

A B 316 

A UIMM 

A UIMM 

7 32-bit instruction not implemented by the MPC750 
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A.2 Instructions Sorted by Opcode 
Table A-2 lists the instructions defined in the PowerPC architecture in numeric order by 
opcode. 

Name 0 

tw i 

mull i 

subtie 

em pi i 

i emp 

addie 

addie 

add i 

addis 

bex 

se 

bx 

merf 

belrx 

rfid 1,2 

ernor 

rfi 2,3 

erande 

isyne 

erxor 

ernand 

erand 

ereqv 

erore 

eror 

Key: 

D Reserved bits 

Table A-2. Complete Instruction List Sorted by Opcode 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

000010 TO A SIMM 

000011 TO A SIMM 

0001 1 1 0 A SIMM 

001000 0 A SIMM 

001010 crfD 0 L A UIMM 

001011 crfD :~ L A SIMM 

001100 0 A SIMM 

001101 0 A SIMM 

001110 0 A SIMM 

001 1 11 0 A SIMM 

010000 BO BI BD AA LK 

010001 ·;l~ti~.~,Q,~iii !i.i~;#{}Q(~.'· '. Ie),.':. ,0QQQOD{}0;'(HiO{}OOQ , 1 .,0 

010010 LI AA LK 

01001 1 crfD 'QiQ: crfS log' Ic'·' OOQO' 1'( . .... 0000000000 "0. 

010011 BO BI 1·;·:,Q\)·QO,..q.: .. 0000010000 LK 

010011 I:' :,v .... 'i,':ii 
... : .• '" :~'.i""''':.' :;;9i{}O;O.(l~i:.··' 1::..-: DO qo<{ 0000010010 0, 

010011 crbD crbA crbB 0000100001 i(} 

r·\,,:~.~;:~ .:~; .;q{}O~ ~.' .'.'.' i:; Q:Q.OQ.O.: .. ·· 
, 

0 •. 01001 1 0000110010 

01001 1 crbD crbA crbB 0010000001 0' 

010011 1:,:Qo"Oij}O.-: .• (lQcO(JQ !.PQQoe: 0010010110 0' 
010011 crbD crbA crbB 0011000001 .0 
01001 1 crbD crbA crbB 0011100001 (1 

01001 1 crbD crbA crbB 0100000001 '0..' 

01001 1 crbD crbA crbB 0100100001 (}. 

010011 crbD crbA crbB 0110100001 ~. 

01 001 1 crbD crbA crbB 0111000001 .'0 
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Name o 5 6 7 8 9 1011 12131415161718192021 22232425262728293031 

bcctrx 010011 BO BI ~ 1000010000 LK 

rlwimix 010100 S A SH MB ME Rc 

rlwinmx 010101 S A SH MB ME Rc 

rlwnmx 0101 1 1 S A B MB ME Rc 

ori 011000 S A UIMM 

oris 011001 S A UIMM 

xori 011010 S A UIMM 

xoris 01 1 01 1 S A UIMM 

andi. 011100 S A UIMM 

andis. 011101 S A UIMM 

rldiclx 1 011 1 10 S A sh mb 000 sh Rc 

rldicrx 1 011 1 10 S A sh me 001 sh Rc 

rldicx 1 01 1 1 10 S A sh mb 010 sh Rc 

rldimix 1 011110 S A sh mb 011 sh Rc 

rldclx 1 011 1 10 S A B mb 01000 Rc 

rldcrx 1 011 1 10 S A B me 01001 Rc 

cmp 011 1 1 1 crfD t(€:1 L A B 0000000000 ~;o ... 
tw 01 1 1 1 1 TO A B 0000000100 r:~. 

subfcx 011111 D A B PE 0000001000 Rc 
CC 

mUlhdux 1 011111 D A B .O:c 0000001001 Rc 

addcx 011111 D A B OE 0000001010 Rc 

mulhwux 011111 D A B 1: 0. 0000001011 Rc 

mfcr 011111 D ~\l .. • ii p· ••. :g<\Jil&·;qfKl'\. .. 0000010011 ~i 
Iwarx 011111 D A B 0000010100 :t~: 
Idx 1 011111 D A B 0000010101 ~O; - Iwzx 

slwx 

011111 D A B 0000010111 r~ 
011111 S A B 0000011000 Rc 

cntlzwx 011111 S A ,,·l." .(I'} 
IF<iTi;c c.7 c •• 0000011010 Rc 

sldx 1 011111 S A B 0000011011 Rc 

andx 011111 S A B 0000011100 Rc 

cmpl 011111 crfD ['.oi·1 L A B 0000100000 i·<t 
subfx 011 111 D A B p~ 0000101000 Rc 

Idux 1 011111 D A B 0000110101 ;.~ 
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Name 0 

debst 

Iwzux 

entlzdx 1 

andex 

td 1 

mUlhdx 1 

mulhwx 

mtsrd 2,3 

mfmsr2 

Idarx 1 

debf 

Ibzx 

neg x 

mtsrdin 2,3 

Ibzux 

norx 

subfex 

addex 

mterf 

mtmsr 2,3 

stdx 1 

stwex 

stwx 

mtmsrd 1,2 

stdux 1 

stwux 

subfzex 

addzex 

mtsr 2,3 

stdex. 1 

stbx 

subfmex 

mulld1 

o 1 1 1 1 1 

o 1 1 1 1 1 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

o 1 1 1 1 1 

o 1 1 1 1 1 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

00000 '. A B 0000110110 0 

D A B 0000110111 0 

S A ...• 00000 0000111010 Rc 

S A B 0000111100 Rc 

TO A B 0001000100 0 

D A B a 0001001001 Rc 

D A B a 0001001011 Rc 

S 0.1 SR 00000 '. 0001010010 a 
D 00000 ..•• 00000 0001010011 a 
D A B 0001010100 0 

00000 A B 0001010110 0 

D A B 0001010111 a 
D A 00000.·· .• •·· •• OE 0001101000 Rc 

S 00000 •• ·· B 0001110010 (> 
D A B 0001110111 /0 

S A B 0001111100 Rc 

D A B OE 0010001000 Rc 

D A B OE 0010001010 Rc 

S oj CRM 1.0 0010010000 0 

S ••..••.• 09 00 0 .. . ... i·o9° oo./.· .. 0010010010 0 

S A B 0010010101 iP 
S A B 0010010110 1 

S A B 0010010111 (} 

S •.•.....• {)OOOO> I <':U'l1PPi·· 0010110010 O • 

S A B 0010110101 0 

S A B 0010110111 lip. 
D A 1,.S·.§·~.q·.o.A •• • .•• ".i 10E 0011001000 Rc 

D A , •. · •••.••• ···.~~,QA( t> PE 0011001010 Rc 

S <orl SR li..p';~qp;j; I', 0011010010 L~ 
S A B 0011010110 1 

S A B 0011010111 10 

D A li/l'" '·2.·L,2 ...... ·.,·. 
.. ,(··.J''>'i\:J.Y. ~t 0011101000 Rc 

D A B PE 0011101001 Rc 
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Name o 5 6 7 8 9 1011 121314 15 16 17 18 192021 22232425262728293031 

addmex 011111 D A ···::/hf;'."~;. ' ..... : .. ~ .. "jr..,..r.. OE 0011101010 Rc 

mullwx 011111 0 A B OE 0011101011 Rc 

mtsrin 2,3 011111 S ·/· .. ·.i6·~ .. ~.·q.~ .. · ......... B 0011110010 

debtst 011111 ....... . .. ~'}~;;;: 
I·· •• ;"·."' .. "'·"'··· 

A B 0011110110 q 
stbux 011111 S A B 0011110111 i~ 
addx 011111 0 A B O~ 0100001010 Rc 

debt 011111 .•. · .... ·.~~~I~···;;d/·· .... I. c •. c .• "c ..... 
A B 0100010110 

Ihzx o 1 1 1 1 1 D A B 0100010111 .~ 
eqvx o 1 1 1 1 1 S A B 0100011100 Rc 

IIbie 2,4 o 1 1 1 1 1 liOO~~~8.b . 1 •••• rC'····t\··,,··,,"'·············· !/ ••.•••• c.;··".'!:' ••.••. · .• B 0100110010 .•. ~ .. 
eeiwx o 1 1 1 1 1 D A B 0100110110 

. .. ~ .. 
Ihzux 011111 0 A B 0100110111 iW 
xorx 011111 S A B 0100111100 Rc 

mfspr 5 011111 D spr 0101010011 

Iwax 1 011111 D A B 0101010101 I;~ 
Ihax 

tibia 2,4,7 

mftb 

011111 D -- 0101010111 I'P 
011111 F ... ··dddo;~ ••••• , .•• I<A:o. ...................... • .•••• 0101110010 0: 

•. i·.·.··.··.···.·· ... i···.··· 
o 1 1 1 1 1 D tbr 0101110011 R' 

Iwaux 1 o 1 1 1 1 1 0 A B 0101110101 R) 
Ihaux o 1 1 1 1 1 D A B 0101110111 L~ 
sthx 011111 S A B 0110010111 19 
orex 011111 s A B 0110011100 Rc 

sradix 1 011111 S A sh 1100111011 ISh Rc 

slbie 1,2,4 011111 "C·~.~;~O.A': ...•. "'.",."'".,...( <.i?p~~~i\( B 0110110010 
.. ~ .. 

eeowx 011111 s A B 0110110110 .•... ~ ..• 

all 
sthux 

orx 

011111 S A B 0110110111 
.•• ~ •. 

011111 S A B 0110111100 Rc 

divdux 1 011111 D A B OE 0111001001 Rc 

divwux 011111 D A B OE 0111001011 Rc 

mtspr 5 011111 S spr 0111010011 I§ 
debi 2 011111 !;i·}8;·~~··~ ... ~·.··.·.··· A B 0111010110 IIp. 
nandx 011111 s A B 0111011100 Rc 

divdx 1 011111 0 A B p~ 0111101001 Rc 
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Name 0 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22232425262728293031 

divwx 

slbia 1,2,4 

mcrxr 

Iswx 6 

Iwbrx 

Ifsx 

srwx 

srdx 1 

tlbsync 2,4 

Ifsux 

mfsr 2,3 

Iswi 6 

sync 

Ifdx 

Ifdux 

mfsrin 2,3 

stswx 6 

stwbrx 

stfsx 

stfsux 

stswi 6 

stfdx 

dcba 4,7 

stfdux 

Ihbrx 

srawx 

sradx 1 

srawix 

eieio 

sthbrx 

extshx 

extsbx 

icbi 

011111 

o 1 1 1 1 1 

011111 

011111 

o 1 1 1 1 1 

011111 

o 1 1 1 1 1 

011111 

011111 

o 1 1 1 1 1 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

011111 

o 1 1 1 1 1 

011111 

D A 

00000 00000 

criD 
1 00 00000 

D A 

D A 

D A 

S A 

S A 

I 00000 00000 

D A 

D oj SR 

D A 

000,00 00000 ,.' 

D A 

D A 

D 00000 

S A 

S A 

S A 

S A 

S A 

S A 

00,000 A 

S A 

D A 

S A 

S A 

S A 

•.• 00000 00·000 

S A 

S A 

S A 

.. ' 00000 A 
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B OEI 0111101011 Rc 

00000 0111110010 a 
00000 1000000000 a 

B 1000010101 0 

B 1000010110 0 

B 1000010111 a 
B 1000011000 Rc 

B 1000011011 Rc 

00000 1000110110 0 

B 1000110111 0 

00000 1001010011 a 
NB 1001010101 0 

00000 1001010110 a 

B 1001010111 a 
B 1001110111 0 

B 1010010011 a 

B 1010010101 0 

B 1010010110 0 

B 1010010111 a 
B 1010110111 a 

NB 1011010101 a 

B 1011010111 0 

B 1011110110 0 

B 1011110111 0 

B 1100010110 0 

B 1100011000 Rc 

B 1100011010 Rc 

SH 1100111000 Rc 

00000 ., 1101010110 a 
B 1110010110 a 

Ii 00000 .' 1110011010 Rc 

00000 1110111010 Rc 

B 1111010110 a 
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Name o 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

stfiwx 4 011111 S A B 1111010111 li~iil 
extsw 1 o 1 1 1 1 1 S A ~ 1111011010 Rc 

dcbz o 1 1 1 1 1 :).~!~~~O§;i} A B 1111110110 l~j 
Iwz 100000 0 A d 

Iwzu 100001 0 A d 

Ibz 100010 0 A d 

Ibzu 100011 0 A d 

stw 100100 S A d 

stwu 100101 S A d 

stb 1001 1 0 S A d 

stbu 100111 S A d 

1hz 101000 0 A d 

Ihzu 101001 0 A d 

Iha 101010 0 A d 

Ihau 101011 0 A d 

sth 101100 S A d 

sthu 101101 S A d 

Imw 6 101110 0 A d 

stmw 6 1 01 1 1 1 S A d 

Its 110000 0 A d 

Ifsu 110001 0 A d 

Ifd 110010 0 A d 

Ifdu 1 1 001 1 0 A d 

stfs 110100 S A d 

stfsu 1 1 01 01 S A d .. stfd 

stfdu 

110110 S A d 

110111 S A d 

Id 1 111010 0 A ds 00 

Idu 1 111010 0 A ds 01 

Iwa 1 1 1 1 01 0 0 A ds 1 0 

fdivsx 

fsubsx 

faddsx 

111011 0 A B 

• 
1 0010 IRc 

111011 0 A B 10100 IRc 

111011 0 A B 1 0 1 0 1 lRc 
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Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

fsqrtsx 4,7 1 1 1 01 1 000000' 8 0,000'0 1 0 1 1 0 Rc 
r-----------~--------_r~~~--~----------r_~------+_--------_r~ 

fresx 4 1 1 1 01 1 0 0000,0 8 000' 0 a 1 1 000 Rc 

fmulsx 

fmsubsx 

fmaddsx 

fnmsubsx 

fnmaddsx 

std 1 

stdu 1 

111011 0 A 00000 C 

111011 0 A 8 C 

111011 o A 8 C 

111011 o A 8 C 

111011 o A 8 C 

111110 S A ds 

111110 S A ds 

11001 Rc 

11100 Rc 

11101 Rc 

1 1 1 1 0 Rc 

1 1 1 1 1 Rc 

00 

01 

o fempu 1 1 1 1 1 1 crfO 100 A 8 0 0 0 0 0 0 0 0 0 0 
r-----------~-----L~_r--~~ __ ~----------r_------------------_r~ 

frspx 111111 0 ""'O()DDO 8 0000001100 Rc 

fetiwx 1 1 1 1 1 1 0 00,00,0 8 0000001110 

fetiwzx 1 1 1 1 1 1 0,0'00'0'0 8 00000'01111 Rc 

fdivx 1 1 1 1 1 1 0 A 80'0'0'0'0, '." 1 0 0 1 0 Rc 

fsubx 1 1 1 1 1 1 0 A 80 0000' ,', 1 0 1 0 0 Rc 

faddx 1 1 1 1 1 1 0 A 8 ", 0'00 00' 1 0 1 0 1 Rc 

fsqrtx 4,7 1 1 1 1 1 1 0 100000 8 O()O 10< 1 01 1 0 Rc 
r-----------~--------_r~~~~~----------r_~~~~+_--------_r~ 

fselx 4 1 1 1 1 1 1 0 A 8 C 1 0 1 1 1 Rc 

fmulx 1 1 1 1 1 1 0 A 00 000 C 1 1 0 0 1 Rc 

frsqrtex 4 1 1 1 1 1 1 0<0. 00.0 0 •• "".. 8 .",,000QOO 1 1 0 1 0 Rc 
r----------r--------~~~~~--------~~~~~--------~~ 

fmsubx 1 1 1 1 1 1 0 A 8 C 1 1 1 0 0 Rc 

fmaddx 111111 o A 8 C 1 1 1 0 1 Rc 

fnmsubx 111111 o A 8 C 1 1 1 1 0 Rc 

fnmaddx 111111 o A 8 C 1 1 1 1 1 Rc 

fempo 1 1 1 1 1 1 crfO 100, A 8 0 0 0 0 1 0 0 0 0 00 
r----------r----~~~~~~~~~~~~----------------~~ 

mtfsb1x 1 1 1 1 1 1 crbO li(joop~ li06apa 00001 001 1 0 Rc 

fnegx 1 1 1 1 1 1 000 000, 8 0 0 0 0 1 0 1 0 0 0 Rc 
r-----------+_-----r--_r~--~~~--__ ~ ____ ~------------------_r~ 

merfs 1 1 1 1 1 1 crfO loa crfSioo "",000'00' 0001 00000 OJ;) 

mtfsbOx 1 1 1 1 1 1 crbO! .020000 ""iOODQO, 0 0 0 1 0 0 0 1 1 a Rc 

fmrx 0001001000 Rc 

mtfsfix 0010000110 Rc 

fnabsx 1 1 1 1 1 1 0 ",." •• "OODOOL 8 0010001000 Rc 

fabsx 1 1 1 1 1 1 0>,0'0000 8 0100001000 Rc 

Appendix A. PowerPC Instruction Set Listings A-15 



Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 

mffsx 111111 1001000111 

mtfsfx 1 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 

fctidx 1 111111 1100101110 

fctidzx 1 111111 1100101111 

fcfidx 1 111111 1101001110 

A-16 

Notes: 
1 64-bit instruction 

2 Supervisor-level instruction 

3 Optional 64-bit bridge instruction 

4 Optional instruction 

5 Supervisor- and user-level instruction 

6 load/store string/multiple instruction 

7 32-bit instruction not implemented by the MPC750 
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A.3 Instructions Grouped by Functional Categories 
Table A-3 through Table A-30 list the PowerPC instructions grouped by function. 

Key: I: i I Reserved bits 

Table A-3. Integer Arithmetic Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

addx 31 0 A B PE 266 IRe 

addex 31 0 A B PE 10 IRe 

addex 31 0 A B PE 138 IRe 

addi 14 0 A SIMM 

addie 12 0 A SIMM 

addie. 13 0 A SIMM 

addis 15 0 A SIMM 

addmex 31 0 A .~: 234 IRe 

addzex 31 0 A 202 IRe 

divdx 1 31 0 A B PE 489 IRe 

divdux 1 31 0 A B pE 457 IRe 

divwx 31 0 A B pE 491 IRe 

divwux 31 0 A B bE 459 IRe 

m ulhdx 1 31 0 A B 73 IRe 

m ulhdux1 31 0 A B 9 IRe 

mulhwx 31 0 A B 75 IRe 

m ulhwux 31 0 A B 11 IRe 

mulld 1 31 0 A B ~E 233 IRe 

mulli 07 0 A SIMM 

mullwx 31 0 A B bE 235 IRe 

negx 31 0 A 
'I't?' 

104 IRe 

subfx 31 0 A B OE 40 IRe 

subfex 31 0 A B PE 8 IRe 

subfiex 08 0 A SIMM 

subfex 31 0 A B pE 136 IRe 

ubfmex 31 0 A - 232 IRe 

subfzex 31 0 A 200 IRe 

s 

Note: 
1 64.bit instruction 
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Table A-4. Integer Compare Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

cmp 31 crfD A B 

cmpi 11 crID A 

cmpl 31 crfD A B 

cmpli 10 crfD A UIMM 

Table A-5. Integer Logical Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

andx 31 S A B 28 

31 S A B 60 

28 S A UIMM 

29 S A UIMM 

31 S A 58 

31 S A 26 

31 S A 284 

extsbx 31 S A 954 

extshx 31 S A 922 

extswx 1 31 S A 986 

nandx 31 S A B 476 

norx 31 S A B 124 

orx 31 S A B 444 

orcx 31 S A B 412 

ori 24 S A UIMM 

oris 25 S A UIMM 

xorx 31 S A B 316 ,.. xori 26 S A UIMM 

xoris 27 S A UIMM 

Note: 
1 64-bit instruction 
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Table A-S. Integer Rotate Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2627 28 29 30 31 

rldclx' 

rldcrx' 

rldicx' 

rldlclx' 

rldicrx' 

rldimix' 

rlwimix 

rlwinmx 

rlwnmx 

30 S A B 

30 S A B 

30 S A sh 

30 S A sh 

30 S A sh 

30 S A sh 

22 S A SH 

20 S A SH 

21 S A SH 

Note: 
, 64-bit instruction 

Table A-7.lnteger Shift Instructions 

mb 8 Rc 

me 9 Rc 

mb 2 sh Rc 

mb 0 sh Rc 

me 1 sh Rc 

mb 3 sh Rc 

MB ME Rc 

MB ME Rc 

MB ME Rc 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

sldx' 

slwx 

sradx' 

sradix' 

srawx 

srawix 

srdx' 

srwx 

31 S A 

31 S A 

31 S A 

31 S A 

31 S A 

31 S A 

31 S A 

31 S A 

Note: 
, 64-bit instruction 
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B 27 Rc 

B 24 Rc 

B 794 Rc 

sh 413 ISh Rc 

B 792 Rc 

SH 824 Rc 

B 539 Rc 

B 536 Rc 
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Table A-S. Floating-Point Arithmetic Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

63 D 

59 D 

63 D 

59 D 

63 D 

59 D 

59 D 

63 D 

63 D 

59 D 

fselx 1 63 D 

fsqrtx 1,2 63 D 
~------~--------

fsqrtsx 1 ,2 59 D 

Note: 
1 Optional instruction 

2 32-bit instruction not implemented by the MPC750 

Table A-g. Floating-Point Multiply-Add Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

fmaddx 63 D A B C 29 Rc 

fmaddsx 59 0 A B C 29 Rc 

fmsubx 63 0 A B C 28 Rc 

fmsubsx 59 0 A B C 28 Rc 

fnmaddx 63 0 A B C 31 Rc 

fnmaddsx 59 0 A B C 31 Rc 

fnmsubx 63 0 A B C 30 Rc 

fnmsubsx 59 0 A B C 30 Rc 
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Table A-10. Floating-Point Rounding and Conversion Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

fcfidx 1 63 D B 846 Rc 
fctidx 1 63 D B 814 Rc 

fctidzx 1 63 D B 815 Rc 
fctiwx 63 D B 14 Rc 

fctiwzx 63 D B 15 Rc 
frspx 63 D B 12 Rc 

Note: 

1 64-bit instruction 

Table A-11. Floating-Point Compare Instructions 

Name 0 5 6 7 8 9 1011 12131415161718192021 22232425262728293031 

ffccmmPpou~l===63===+1==Crl=D=:I·:~O: .• ·~: ...• :··I====A====:====B====:=========3=2========rl· .. · •.. : .. · .• · .. r:: ...•.•.•..•...•..•• ·I •.. . 63 CrlD/b.!);: ABO _ w _ 

Table A-12. Floating-Point Status and Control Register Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

mcrfs 63 64 
mffsx 63 583 Rc 

mtfsbOx 63 70 Rc 
mtfsb1x 63 38 Rc 

mtfsfx 31 711 Rc 
mtfsfix 63 134 Rc 
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Table A-13. Integer Load Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Ibz 34 D A d 

Ibzu 35 D A d 

Ibzux 31 D A B 119 I~ 
Ibzx 31 D A B 87 It) 
Id 1 58 D A ds 0 

Idu 1 58 D A ds 1 

Idux 1 31 D A B 53 t'g 
Idx 1 31 D A B 21 iq 

Iha 42 D A d 

Ihau 43 D A d 

Ihaux 31 D A B 375 lij 
Ihax 31 D A B 343 I~ 

1hz 40 D A d 

Ihzu 41 D A d 

Ihzux 31 D A B 311 ~ .... 

Ihzx 31 D A B 279 In 
Iwa 1 58 D A ds 2 

Iwaux 1 31 D A B 373 
16 

Iwax 1 31 D A B 341 t,qi 
Iwz 32 D A d 

Iwzu 33 D A d 

Iwzux 31 D A B 55 

Iwzx 31 D A B 23 I~ 
Note: .. 1 64-bit instruction 
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Table A-14. Integer Store Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

stb 

stbu 

stbux 

stbx 

std 1 

stdu 1 

stdux 1 

stdx 1 

sth 

sthu 

sthux 

sthx 

stw 

stwu 

stwux 

stwx 

38 S 

39 S 

31 S 

31 s 
62 S 

62 S 

31 S 

31 S 

44 S 

45 S 

31 S 

31 S 

36 S 

37 S 

31 S 

31 S 

Note: 
1 64-bit instruction 

A d 

A d 

A B 247 

A B 215 

A ds 

A ds 

A B 181 

A B 149 

A d 

A d 

A B 439 

A B 407 

A d 

A d 

A B 183 

A B 151 

Table A-15.lnteger Load and Store with Byte Reverse Instructions 

~tJ 
~~ 
0 

1 

, , 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22232425 26 27 28 29 30 31 

Ihbrx 

Iwbrx 

sthbrx 

stwbrx 

31 D A B 790 

31 D A B 534 

31 S A B 918 

31 S A B 662 

Table A-16.lnteger Load and Store Multiple Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2223 24 25 26 27 28 29 30 31 

Imwl 46 DAd 
stmw~---4-7--~----S----~----A----~---------------d--------------~ 

Note: 
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Table A-17. Integer Load and Store String Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Iswi 31 D A NB 597 

Iswx 31 D A B 533 

stswi 31 s A NB 725 

stswx 31 s A B 661 

Table A-18. Memory Synchronization Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

eieio 31 854 

isync 19 150 

Idarx 1 31 D A B 84 

Iwarx 31 D A B 20 

stdcx.1 31 S A B 214 

stwcx. 31 S A B 150 

sync 31 598 

Note: 

1 64-bit instruction 

Table A-19. Floating-Point Load Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 1718 1920 21 2223 24 25 26 27 28 29 30 31 

Ifd 50 D A d 

Ifdu 51 D A d 

Ifdux 31 D A B 631 

Ifdx 31 D A B 599 

Ifs 48 D A d .. Ifsu 49 D A d 

Ifsux 31 D A B 567 

Ifsx 31 D A B 535 
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Name 0 

stfd 

stfdu 

stfdux 

stfdx 

stfiwx 1 

stfs 

stfsu 

stfsux 

stfsx 

54 

55 

31 

31 

31 

52 

53 

31 

31 

Note: 

Table A-20. Floating-Point Store Instructions 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

S A d 

S A d 

S A B 759 0 

S A B 727 10 
S A B 983 

1
0 

S A d 

S A d 

S A B 695 1° 
S A B 663 

1
0 

1 Optional instruction 

Table A-21. Floating-Point Move Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

fabsx 63 D B 264 

fmrx 63 D B 72 

fnabsx 63 D B 136 

fnegx 63 D B 40 

Table A-22. Branch Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

bx 18 LI AA LK 

bcx 16 BO BI BD AA LK 

bcctrx 19 BO BI 528 LK 

bclrx 19 BO BI 16 LK 
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Table A-23. Condition Register Logical Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

erand 19 crbD crbA crbB 257 

erande 19 crbD crbA crbB 129 

ereqv 19 crbD crbA crbB 289 

ernand 19 crbD crbA crbB 225 

ernor 19 crbD crbA crbB 33 

eror 19 crbD crbA crbB 449 

erore 19 crbD crbA crbB 417 

erxor 19 crbD crbA crbB 193 

merf 19 crfD 

Table A-24. System Linkage Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 242526 2728 29 30 31 

rfi 1,2 19 

rfid 1,3 19 

se 17 

Notes: 
1 Supervisor-level instruction 
2 Optional 64-bit bridge instruction 
3 64-bit instruction 

Table A-25. Trap Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

31 TO A B I 68 f;l~ 
03 TO A SIMM 

tw 31 TO A B I 4 I~~i 
twi 03 TO A SIMM 

Note: 
1 64-bit instruction 
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Table A-26. Processor Control Instructions 

Name 0 5 6 7 8 9 1011 12131415161718192021 22232425262728293031 

merxr 31 crtS 512 o 

mfer 31 D 19 

mfmsr 1 31 D 83 

mfspr 2 31 D 339 
r-------+---------,r------------------~--------------------,r4 

mftb 31 D 

mterf 

mtmsr 1,3 

mtmsrd 1,4 

mtspr 2 

31 S 

31 S 

31 S 

31 D 

Notes: 
1 Supervisor-level instruction 

2 Supervisor- and user-level instruction 

3 Optional 64-bit bridge instruction 

4 64-bit instruction 

spr 

Table A-27. Cache Management Instructions 

371 

144 

146 

178 

467 

Name 0 5 6 7 8 9 1011 12131415161718192021 22232425262728293031 

deba 1,3 

debf 

debi 2 

debst 

debt 

debtst 

debz 

iebi 

31 A B 

31 A B 

31 A B 

31 A B 

31 ··.,·,·, •. , .. 'pip,( ~O'i. A B 

31 A B 

31 A B 

31 A B 

Notes: 

1 Optional instruction 

2 Supervisor-level instruction 

3 32-bit instruction not implemented by the MPC750 
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758 

86 0, 

470 

54 ~ .... 

278 10 
246 10 
1014 

1
0 

982 
10 
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Table A-28. Segment Register Manipulation Instructions. 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

mfsr 1,2 31 D 595 

mfsrin 1,2 31 D 659 

mtsr 1,2 31 S 210 

mtsrd 1,2 31 S 82 

mtsrdin 1,2 31 S 114 

mtsrin 1,2 31 S 242 

Notes: 
1 Supervisor-level instruction 

2 Optional 64-bit bridge instruction 

Table A-29. Lookaside Buffer Management Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

slbia1,2,3 31 498 

slbie1,2,3 31 434 

tibia 1,2,4 31 370 

t1bie 1,2 31 306 

t1bsync1,2 31 566 

Notes: 

1 Supervisor-level instruction 

2 Optional instruction 

3 64-bit instruction 

4 32-bit instruction not implemented by the MPC750 

Table A-30. External Control Instructions 

Name 0 5 6 7 8 9 10 11 12131415161718192021 22232425262728293031 

eCiWX~ ___ 3_1 __ ~ __________ 4-________ ~ __________ 4-____________________ 4-~ 
ecowx. 31 

D A B 310 I S A B 438 
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A.4 Instructions Sorted by Form 
Table A-31 through Table A-45 list the PowerPC instructions grouped by form. 

Key: 

Reserved bits 

Table A-31. I-Form 

opeD LI 

Specific Instruction 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

bxl 18 LI IAAILKI 

Table A-32. B-Form 

opeD BO BI BD IAAILKI 
Specific Instruction 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

bcxl 16 BO BI BD IAAILKI 
~----~~------~~------~~------------------------~~~ 

Table A-33. SC-Form 

oop 0000 0 0 00000 0 <11 I 0 I 
Specific Instruction 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

sci 17 It?:'ooo.o !·iil:1 000 I.·· ·.000000000000000 11101 
~ ______ =-~ __ ~~L-__ ~ __ ~~ __ ~ ______________________ L-~ 

Table A-34. D-Form 

opeD D A d 

opeD D A SIMM 

opeD S A d 

opeD S A UIMM 

opeD crID 0 L A SIMM 

opeD crID .0 L A UIMM 

opeD TO A SIMM 
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Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

addi 14 D A SIMM 

addic 12 D A SIMM 

addic. 13 D A SIMM 

addis 15 D A SIMM 

andi. 28 S A UIMM 

andis. 29 S A UIMM 

cmpi 11 crID 'L~' L A SIMM 

cmpli 10 crID [;~~ L A UIMM 

Ibz 34 D A d 

Ibzu 35 D A d 

Ifd 50 D A d 

Ifdu 51 D A d 

Ifs 48 D A d 

Ifsu 49 D A d 

Iha 42 D A d 

Ihau 43 D A d 

1hz 40 D A d 

Ihzu 41 D A d 

Imw 1 46 D A d 

Iwz 32 D A d 

Iwzu 33 D A d 

mUIii 7 D A SIMM 

ori 24 S A UIMM 

oris 25 S A UIMM 

stb 38 S A d 

stbu 39 S A d 

stfd 54 S A d 

stfdu 55 S A d 

stfs 52 S A d 

stfsu 53 S A d 

sth 44 S A d 

sthu 45 S A d 

stmw 1 47 S A d 
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stw 

stwu 

subfic 

tdi 2 

twi 

xori 

xoris 

36 S A 

37 S A 

08 D A 

02 TO A 

03 TO A 

26 S A 

27 S A 

Note: 

1 Load/store string/multiple instruction 

2 64-bit instruction 

Table A-3S. OS-Form 

opeD D A 

opeD S A 

Specific Instructions 

d 

d 

SIMM 

SIMM 

SIMM 

UIMM 

UIMM 

ds 

ds 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Id 1 

Idu 1 

Iwa 1 

std 1 

stdu 1 

58 D 
58 D 
58 D 
62 S 

62 S 

Note: 
1 64-bit instruction 

opeD D 
opeD D 
opeD D 
opeD D 
opeD D 
opeD S 

opeD S 

opeD S 

opeD S 

opeD S 

A 

A 

A 

A 

A 

Table A-36. X-Form 

A B 

A NB 

A B 

A B 

A B 

A NB 

A 
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ds 0 

ds 1 

ds 2 

ds 0 

ds 1 

xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
xo 
XO Rc 
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opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 
opeD xo 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

andx 31 S A B 28 

andcx 31 S A B 60 

cmp 31 0 

cmpl 31 32 

cntlzdx 1 31 58 

cntlzwx 31 26 

dcba 2,6 31 758 

dcbf 31 86 

rill dcbi3 31 

dcbst 31 

470 

54 

dcbt 31 278 

dcbtst 31 246 

dcbz 31 1014 

eciwx 31 310 

ecowx 31 438 

eieio 31 854 
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eqvx 31 284 

extsbx 31 954 

extshx 31 922 

extswx 1 31 986 

fabsx 63 264 

fcfidx 1 63 846 

fempo 63 32 

fcmpu 63 0 

fctidx 1 63 814 

fctidzx 1 63 815 

fetlwx 63 14 

fctiwzx 63 15 

fmrx 63 72 

fnabsx 63 136 

fnegx 63 40 

frspx 63 12 

lebi 31 982 

Ibzux 31 0 A B 119 

Ibzx 31 0 A B 87 

Idarx 1 31 0 A B 84 

Idux 1 31 0 A B 53 

Idx 1 31 0 A B 21 

Ifdux 31 0 A B 631 

Ifdx 31 0 A B 599 

Ifsux 31 0 A B 567 

Ifsx 31 0 A B 535 

Ihaux 31 0 A B 375 

Ihax 31 0 A B 343 -Ihbrx 31 0 A B 790 

Ihzux 31 0 A B 311 

Ihzx 31 0 A B 279 

Iswi 4 31 0 A NB 597 

Iswx 4 31 0 A B 533 

Iwarx 31 0 A B 20 

Iwaux 1 31 0 A B 373 
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Iwax 1 31 0 A B 341 

Iwbrx 31 0 A B 534 

Iwzux 31 0 A B 55 

Iwzx 31 0 A B 23 

mcrts 64 

mcrxr 512 

mfcr 19 

583 

mfmsr 3 83 

mfsr 3,5 595 

mfsrln 3,5 659 

mtfsbOx 70 

mtfsb1x 38 

mtfsfix 134 

mtmsr 3,5 146 

mtmsrd 1,3 178 

mtsr 3,5 210 

mtsrd 3,5 82 

mtsrin 3,5 242 

mtsrdln 3,5 114 

nandx 31 S A B 476 

norx 31 S A B 124 

orx 31 S A B 444 

orcx 31 S A B 412 

slbla 1,2,3 31 498 

sible 1,2,3 31 434 

sldx 1 31 S A B 27 .. slwx 31 S A B 24 

sradx 1 31 S A B 794 

srawx 31 S A B 792 

srawlx 31 S A SH 824 

srdx 1 31 S A B 539 

31 S A B 536 

stbux 31 S A B 247 

stbx 31 S A B 215 
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stdcx. 1 

stdux 1 

stdx 1 

stfdux 

stfdx 

stfiwx 2 

stfsux 

stfsx 

sthbrx 

sthux 

31 S A B 214 

31 181 

31 S A B 149 0 

31 S A B 759 0 

31 S A B 727 0 

31 S A B 983 0 

31 S A B 695 0 

31 S A B 6630 

31 S A B 9180 

31 S A B 439 0 

sthx 31 S A B 407 0 

stswi 4 31 S A NB 7250 
r------+--------+--------+--------~----------------_r~ 

stswx 4 31 S A B 661 (I 

stwbrx 31 S A B 662 0 

stwcx. 31 S A B 150 1 

stwux 31 S A B 183 0 

stwx 31 S A B 151 0 

sync 31'::Oe$~o,,/\ob~)~·:{):O090 598 0 
r------+~~~~+_~~~-+~~~~~----------------_r~ 

td 1 31 TO A B 68 

tibia 2,3,6 31!i!;:~~~;CI'Q::', I!: {r~'bq~",: f~Q;*!09~. ',:. 370 

tlbie 2,3 31'{Q:O;~CI~· , ,,"",otioo,o '" • B 306 

tlbsync 2,3 31,<nlOt)(ji1', i'QO~e~f f":;!~~~~OO,!," 566 

tw 

xorx 

31 TO A 

31 S A 

Notes: 
1 64-bit instruction 

2 Optional instruction 

3 Supervisor-level instruction 

4 Load/store string/multiple instruction 

5 Optional 64-bit bridge instruction 

B 

B 

6 32-bit instruction not implemented by the MPC750 
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o 
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Table A-37. XL-Form 

opeD xo 

opeD xo 

opeD xo 

opeD xo 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2223 24 25 26 272829 30 31 

bcctrx 19 BO BI 

bclrx 19 BO BI 

crand 19 crbD crbA crbB 

crandc 19 crbD crbA crbB 

creqv 19 crbD crbA crbB 

crnand 19 crbD crbA crbB 

crnor 19 crbD crbA crbB 

cror 19 crbD crbA crbB 

crorc 19 crbD crbA crbB 

crxor 19 crbD crbA crbB 

19 lsync 
I----~ 

mcrf 

rfi 1.2 

rfid 1.3 

19 

19 

19 

Notes: 
1 Supervisor-level instruction 

2 Optional 64-bit bridge instruction 

3 64-bit instruction 

Table A-3S. XFX-Form 

opeD D spr 

opeD D I CRM 

opeD S spr 

opeD D tbr 

Specific Instructions 

528 

16 

257 

129 

289 

225 

33 

449 

417 

193 

150 

o 
50 

18 

XO 

I xo 

XO 

XO 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

mfspr1IL ___ 3_1 __ ~ _____ D ____ ~ __________ s_p_r ________ ~ __________ 3_3_9 ________ ~~~'Ii~" 
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mftb 

mtcrf 

mtspr 1 

31 D tbr 

31 S 'j),1 CRM 

31 D spr 

Note: 
1 Supervisor- and user-level instruction 

Table A-39. XFL-Form 

opeD r~~ FM B 

Specific Instructions 

371 0 

t;~ 144 Q\ 

467 p 

xo 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 

mttsfx,-I _63_--,-,~~"",':iI ___ F_M __ -'~'-'-':~;.l-1 __ B_-'-___ 71_1 __ ----'I----IRCI 

Table A-40. XS-Form 

opeD S A sh xo 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2930 31 

sradix 1 I 31 S A sh 413 

Note: 
1 64-bit instruction 

Table A-41. XO-Form 

opeD D A B OE XO Rc 

opeD D A B P: XO Rc 

opeD D A ,}';I;,O{}ot),~;:, OE xo Rc 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

addx 

addcx 

addex 

addmex 

addzex 

divdx 1 

dlvdux 1 

divwx 

31 D A 

31 D A 

31 D A 

31 D A 

31 D A 

31 D A 

31 D A 

31 D A 
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:'~ 
;~F 

,!; 

B OE 266 Rc 

B OE 10 Rc 

B OE 138 Rc 

,~, 

':}: /:' 
oE 234 Rc 

0:'; OE 202 Rc 

B OE 489 Rc 

B OE 457 Rc 

B OE 491 Rc 
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divwux 31 D A B 459 

mUlhdx 1 31 D A B 73 

mUlhdux 1 31 D A B 9 

mulhwx 31 D A B 75 

mulhwux 31 D A B 11 

mUlldx 1 31 D A 233 

mullwx 31 D A 235 

negx 31 D A 104 

subfx 31 D A 40 

subfcx 31 D A 8 

subfex 31 D A 136 

subfmex 31 D A 232 

subfzex 31 D A 200 

Note: 
1 64-bit instruction 

Table A-42. A-Form 

opeD D 

opeD D 

opeD D 

opeD D 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

faddx 63 D A B 

faddsx 59 D A B 

fdivx 63 D A B 

fdivsx 59 D A B 

&III fmaddx 63 D A B 

fmaddsx 59 D A B 

fmsubx 63 D A B 

fmsubsx 59 D A B 

fmulx 63 D A 

59 D A 

63 D A B 

59 D A B 
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fnmsubx 63 DAB C 30 Rc 

fnmsubsx 59 DAB C 30 Rc 

fresx 1 59 D :;';~o()i:O,Q',. B ;~'oo~:6 24 Rc 

frsqrtex 1 1--_63_-+ ___ D __ t-'-'":::'''-ric-,--"iTtt'l",-" ri,-"2',,,-O<""'-t ___ B __ .p' -""i~(} .... ,9,,-)~), 0",-, 0-,-, '--1 __ 2_6 __ +R-jC 

fselx 1 63 DAB C 23 Rc 

fsqrtx 1,2 63 D ',;::60,aQ'o'i,; BO,O'OOO 22 Rc 

fsqrtsx l'2IE5;g9-1--DD~-I,~>"i'<7';>il""~;"~'~~:"'!!fifr,:iB~,;:,I:,:--BB--t;;3"1i,~it:6i"iO~O;0:6' ~,j-':---;2;;2;--1RRcd 
fsubx 63 DAB :ij:;:A:p?~O', 20 Rc 

fsubsx 59 D A B"\f:,'\tI,YPyl?; 20 Rc 

Note: 
1 Optional instruction 

2 32-bit instruction not implemented by the MPC750 

Table A-43. M-Form 

OPCD S A SH MB ME 

OPCD S A B MB ME 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 

rlwimix 20 S A SH MB ME Rc 

rlwinmx 21 S A SH MB ME Rc 

rlwnmx 23 S A B MB ME Rc 

Table A-44. MD-Form 

OPCD S A sh mb XO 

OPCD s A sh me XO 

Specific Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

rldicx 1 

rldiclx 1 

rldicrx 1 

rldimix 1 

30 S 

30 S 

30 S 

30 S 

Note: 
1 64-bit instruction 

A 

A 

A 

A 
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sh mb 2 sh Rc 

sh mb 0 sh Rc 

sh me 1 sh Rc 

sh mb 3 sh Rc 

A-39 



Table A-45. MDS-Form 

OPCD S A B mb XO 

OPCD S A B me XO 

SpecHic Instructions 

Name 0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 192021 2223 24 25 26 27 28 29 30 31 

rldclx 11r-__ 3_0_+ __ S __ + __ A __ + __ B __ + ___ m_b __ + __ 8_---ilrRR-fccl 
rldcrx 1 30 S A B me 9 

L-__ ~~ ___ ~~ ___ ~~ ___ ~~ ____ ~L-__ ~~ 

Note: 
1 64-bit instruction 
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A.S Instruction Set Legend 
Table A-46 provides general information on the PowerPC instruction set (such as the 
architectural level, privilege level, and form). 

Table A-46. PowerPC Instruction Set Legend 

UISA VEA OEA 
Supervisor 64-Bit 64-Bit 

Optional Form 
Level Only Bridge 

addx ..J XO 

addcx ..J XO 

addex ..J XO 

addi ..J D 

addic ..J D 

addic. ..J D 

addis ..J D 

addmex ..J XO 

addzex ..J XO 

andx ..J X 

andcx ..J X 

andi. ..J D 

andis. ..J D 

bx ..J I 

bcx ..J B 

bcctrx ..J XL 

bclrx ..J XL 
" 

cmp ..J X 

cmpi ..J D 

cmpl ..J X 

cmpli ..J D 

cntlzdx ..J ..J X 

cntlzwx ..J X 

crand ..J XL 

crandc ..J XL 

creqv ..J XL 

crnand ..J XL 

crnor ..J XL 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64-Bit 64-Bit 

Optional Form 
Level Only Bridge 

eror ..,; XL 

erore ..,; XL 

erxor ..,; XL 

deba3 ..,; V X 

debt ..,; X 

debi ..,; ..,; X 

debst ..,; X 

debt ..,; X 

debtst ..,; X 

debz ..,; X 

divdx ..,; ..,; XO 

divdux ..,; ..,; XO 

divwx ..,; XO 

divwux ..,; XO 

eeiwx ..,; ..,; X 

eeowx ..,; ..,; X 

eieio ..,; X 

eqvx ..,; X 

extsbx ..,; X 

extshx ..,; X 

extswx ..,; ..,; X 

tabsx ..,; X 

taddx ..,; A 

taddsx ..,; A 

tetidx ..,; ..,; X 

tempo ..,; X 

tempu ..,; X 

tetidx ..,; ..,; X 

tetidzx ..,; ..,; X 

tetiwx ..,; X 

tetiwzx ..,; ..,; X 

tdivx ..,; A 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64·Bit 64-Bit 

Optional Form 
Level Only Bridge 

fdivsx " A 

fmaddx " A 

fmaddsx " A 

fmrx " X 

fmsubx " A 

fmsubsx " A 

fmulx " A 

fmulsx " A 

fnabsx " X 

fnegx " X 

fnmaddx " A 

fnmaddsx " A 

fnmsubx " A 

fnmsubsx " A 

fresx " " A 

frspx " X 

frsqrtex " " A 

fselx " " A 

fsqrtx 3 " " A 

fsqrtsx 3 " " A 

fsubx " A 

fsubsx " A 

icbl " X 

Isync " XL 

Ibz " D -Ibzu " D 

Ibzux " X 

Ibzx " X 

Id " " DS 

Idarx " " X 

Idu " " DS 

Idux " " X 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64-Bit 64-Bit 

Optional Form 
Level Only Bridge 

Idx .y .y X 

Ifd ..J D 

Ifdu ..J D 

Ifdux ..J X 

Ifdx .y X 

Ifs ..J D 

Ifsu ..J D 

Ifsux .y X 

Ifsx ..J X 

Iha ..J D 

Ihau ..J D 

Ihaux .y X 

Ihax ..J X 

Ihbrx ..J X 

1hz .y D 

Ihzu ..J D 

Ihzux ..J X 

Ihzx .y X 

Imw 2 .y D 

Iswi 2 ..J X 

Iswx 2 .y X 

Iwa .y ..J DS 

Iwarx ..J X 

Iwaux .y .y X 

Iwax .y ..J X 

Iwbrx .y X 

Iwz ..J D 

Iwzu .y D 

Iwzux .y X 

Iwzx .y X 

merf ..J XL 

merfs .y X 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64·Bit 64-Blt Optional Form Level Only Bridge 

mcrxr .-J X 

mfcr .-J X 

mffs .-J X 

mfmsr .-J .-J X 

mfspr 1 .-J .-J .-J XFX 

mfsr 4 .-J .-J .-J .-J X 

mfsrin 4 .-J .-J .-J .-J X 

mftb .-J XFX 

mtcrf .-J XFX 

mtfsbOx .-J X 

mtfsb1x .-J X 

mtfstx .-J XFL 

mtfstix .-J X 

mtmsr 4 .-J .-J .-J .,j X 

mtmsrd .-J .-J .-J X 

mtspr 1 .-J .-J .-J XFX 

mtsr 4 .-J .-J .-J .-J X 

mtsrd 4 .-J .-J .-J .-J .-J X 

mtsrdin 4 .-J .-J .-J .-J .,j X 

mtsrin 4 .-J .,j .,j .,j X 

mulhdx .,j .-J XO 

mulhdux .,j .-J XO 

mulhwx .,j XO 

mulhwux .,j XO 

mulldx .,j .,j XO .. 
mUIii .,j D 

mullwx .-J XO 

nandx .-J X 

negx .-J XO 

norx .-J X 

orx .,j X 

orcx .,j X 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA Supervisor 64-Bit 64-Bit 
Optional Form Level Only Bridge 

ori ..j 0 

oris ..j 0 

rfi 4 ..j ..j ..j ..j XL 

rfid ..j ..j ..j XL 

rldclx ..j ..j MOS 

rldcrx ..j ..j MOS 

rldicx ..j ..j MO 

rldiclx ..j ..j MO 

rldicrx ..j ..j MO 

rldlmix ..j ..j MO 

rlwimix ..j M 

rlwinmx ..j M 

rlwnmx ..j M 

sc ..j ..j SC 

slbia ..j ..j ..j ..j X 

sible ..j ..j ..j ..j X 

sldx ..j ..j X 

slwx ..j X 

sradx ..j ..j X 

sradix ..j ..j XS 

srawx ..j X 

srawix ..j X 

srdx ..j ..j X 

srwx ..j X .. stb ..j 0 

stbu ..j 0 

stbux ..j X 

stbx ..j X 

std ..j ..j OS 

stdcx. ..j ..j X 

stdu ..j ..j OS 

stdux ..j ..j X 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64-Bit 64-Bit 

Optional Form 
Level Only Bridge 

stdx -I -I X 

stfd -I D 

stfdu -I D 

stfdux -I X 

stfdx -I X 

stfiwx -I ~ X 

stfs ~ D 

stfsu -I D 

stfsux ~ X 

stfsx -I X 

sth -I D 

sthbrx ~ X 

sthu ~ D 

sthux -I X 

sthx -I X 

stmw 2 -I D 

stswi 2 -I X 

stswx 2 -I X 

stw -I D 

stwbrx -I X 

stwcx. -I X 

stwu ~ D 

stwux -I X 

stwx -I X 

subfx -I XO 

subfcx ~ XO 

subfex -I XO 

subfic -I D 

subfmex -I XO 

subfzex -I XO 

sync -I X 

td ~ -I X 
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Table A-46. PowerPC Instruction Set Legend (Continued) 

UISA VEA OEA 
Supervisor 64-Bit 64-Bit 

Optional Form 
Level Only Bridge 

tdi ,; " D 

tlbiaXl " " ,; X 

tlbiex ,; ,; " X 

tlbsync ,; " ,; X 

tw ,; X 

twi ,; D 

xorx ,; X 

xori ,; D 

xoris ,; D 

Notes: 

1 Supervisor- and user-level instruction 

2 Load/store string or multiple instruction 

3 32-bit instruction not implemented by the MPC750 

4 Instruction is optional for 64-bit implementations only 
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Appendix B 
Instructions Not Implemented 
This appendix provides a list of the 32-bit and 64-bit PowerPC instructions that are not 
implemented in the MPC750 microprocessor. Note that any attempt to execute instructions 
that are not implemented on the MPC750 will generate an illegal instruction exception. 
Note that exceptions are referred to as interrupts in the architecture specification. 

Table B-1 provides the 32-bit PowerPC instructions that are optional to the PowerPC 
architecture but not implemented by the MPC750. 

Table B-1. 32-Bit Instructions Not Implemented by the MPC750 Processor 

Mnemonic Instruction 

dcba Data Cache Block Allocate 

fsqrt Floating Square Root (Double-Precision) 

fsqrts Floating Square Root Single 

tibia TLB Invalidate All 

Table B-2 provides a list of 64-bit instructions that are not implemented by the MPC750. 

Table B-2. 64-Bit Instructions Not Implemented by the MPC750 Processor 

Mnemonic Instruction 

cntlzd Count Leading Zeros Double Word 

divd Divide Double Word 

divdu Divide Double Word Unsigned 

extsw Extend Sign Word 

fcfid Floating Convert From Integer Double Word 

fctid Floating Convert to Integer Double Word 

fctidz Floating Convert to Integer Double Word with Round toward Zero 

Id Load Double Word 

Idarx Load Double Word and Reserve Indexed 

Idu Load Double Word with Update 
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Table B-2. 64-Bit Instructions Not Implemented by the MPC750 Processor 

Mnemonic Instruction 

Idux Load Double Word with Update Indexed 

Idx Load Double Word Indexed 

Iwa Load Word Algebraic 

Iwaux Load Word Algebraic with Update Indexed 

Iwax Load Word Algebraic Indexed 

mtmsrd Move to Machine State Register Double Word 

mtsrd Move to Segment Register Double Word 

mtsrdin Move to Segment Register Double Word Indirect 

mulld Multiply Low Double Word 

mulhd Multiply High Double Word 

mulhdu Multiply High Double Word Unsigned 

rldcl Rotate Left Double Word then Clear Left 

rider Rotate Left Double Word then Clear Right 

rldic Rotate Left Double Word Immediate then Clear 

rldicl Rotate Left Double Word Immediate then Clear Left 

rldicr Rotate Left Double Word Immediate then Clear Right 

rldimi Rotate Left Double Word I mmediate then Mask Insert 

slbia SLB Invalidate All 

slbie SLB Invalidate Entry 

sid Shift Left Double Word 

srad Shift Right Algebraic Double Word 

sradi Shift Right Algebraic Double Word Immediate 

srd Shift Right Double Word 

std Store Double Word 

stdcx. Store Double Word Conditional Indexed 

stdu Store Double Word with Update 

stdux Store Double Word Indexed with Update 

stdx Store Double Word Indexed 

td Trap Double Word 

tdi Trap Double Word Immediate 
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Glossary of Terms and Abbreviations 
The glossary contains an alphabetical list of terms, phrases, and abbreviations used in this 
book. Some of the terms and definitions included in the glossary are reprinted from IEEE 
Std 754-1985, IEEE Standard for Binary Floating-Point Arithmetic, copyright ©1985 by 
the Institute of Electrical and Electronics Engineers, Inc. with the permission of the IEEE. 

A Architecture. A detailed specification of requirements for a processor or 
computer system. It does not specify details of how the processor or 
computer system must be implemented; instead it provides a 
template for a family of compatible implementations. 

Asynchronous exception. Exceptions that are caused by events external to 
the processor's execution. In this document, the term 'asynchronous 
exception' is used interchangeably with the word interrupt. 

Atomic access. A bus access that attempts to be part of a read-write operation 
to the same address uninterrupted by any other access to that address 
(the term refers to the fact that the transactions are indivisible). The 
PowerPC architecture implements atomic accesses through the 
Iwarxlstwcx. instruction pair. 

B BAT (block address translation) mechanism. A software-controlled array 
that stores the available block address translations on-chip. 

Biased exponent. An exponent whose range of values is shifted by a constant 
(bias). Typically a bias is provided to allow a range of positive values 
to express a range that includes both positive and negative values. 

Big-endian. A byte-ordering method in memory where the address n of a 
word corresponds to the most-significant byte. In an addressed 
memory word, the bytes are ordered (left to right) 0, 1, 2, 3, with 0 
being the most-significant byte. See Little-endian. 

Block. An area of memory that ranges from 128 Kbyte to 256 Mbyte whose 
size, translation, and protection attributes are controlled by the BAT 
mechanism. 
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Boundedly undefined. A characteristic of certain operation results that are 
not rigidly prescribed by the PowerPC architecture. Boundedly­
undefined results for a given operation may vary among 
implementations and between execution attempts in the same 
implementation. 

Although the architecture does not prescribe the exact behavior for 
when results are allowed to be boundedly undefined, the results of 
executing instructions in contexts where results are allowed to be 
boundedly undefined are constrained to ones that could have been 
achieved by executing an arbitrary sequence of defined instructions, 
in valid form, starting in the state the machine was in before 
attempting to execute the given instruction. 

Branch folding. The replacement with target instructions of a branch 
instruction and any instructions along the not-taken path when a 
branch is either taken or predicted as taken. 

Branch prediction-The process of guessing whether a branch will be 
taken. Such predictions can be correct or incorrect; the term 
'predicted' as it is used here does not imply that the prediction is 
correct (successful). The PowerPC architecture defines a means for 
static branch prediction as part of the instruction encoding. 

Branch resolution-The determination of whether a branch is taken or not 
taken. A branch is said to be resolved when the processor can 
determine which instruction path to take. If the branch is resolved as 
predicted, the instructions following the predicted branch that may 
have been speculatively executed can complete (see completion). If 
the branch is not resolved as predicted, instructions on the 
mispredicted path, and any results of speculative execution, are 
purged from the pipeline and fetching continues from the 
nonpredicted path. 

Burst. A multiple-beat data transfer whose total size is typically equal to a 
cache block. 

C Cache. High-speed memory contammg recently accessed data and/or 
instructions (subset of main memory) . 
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Cache block. A small region of contiguous memory that is copied from 
memory into a cache. The size of a cache block may vary among 
processors; the maximum block size is one page. In PowerPC 
processors, cache coherency is maintained on a cache-block basis. 
Note that the term 'cache block' is often used interchangeably with 
'cache line'. 

Cache coherency. An attribute wherein an accurate and common view of 
memory is provided to all devices that share the same memory 
system. Caches are coherent if a processor performing a read from 
its cache is supplied with data corresponding to the most recent value 
written to memory or to another processor's cache. 

Cache flush. An operation that removes from a cache any data from a 
specified address range. This operation ensures that any modified 
data within the specified address range is written back to main 
memory. This operation is generated typically by a Data Cache 
Block Flush (dcbf) instruction. 

Caching-inhibited. A memory update policy in which the cache is bypassed 
and the load or store is performed to or from main memory. 

Cast-outs. Cache blocks that must be written to memory when a cache miss 
causes a cache block to be replaced. 

Changed bit. One of two page history bits found in each page table entry 
(PTE). The processor sets the changed bit if any store is performed 
into the page. See also Page access history bits and Referenced bit. 

Clear. To cause a bit or bit field to register a value of zero. See also Set. 

Completion-Completion occurs when an instruction has finished 
executing, written back any results, and is removed from the 
completion queue. When an instruction completes, it is guaranteed 
that this instruction and all previous instructions can cause no 
exceptions. 

Context synchronization. An operation that ensures that all instructions in 
execution complete past the point where they can produce an 
exception, that all instructions in execution complete in the context 
in which they began execution, and that all subsequent instructions 
are fetched and executed in the new context. Context synchronization 
may result from executing specific instructions (such as isync or rfi) 
or when certain events occur (such as an exception). 

Copy-back. An operation in which modified data in a cache block is copied 
back to memory. 
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D Denormalized number. A nonzero floating-point number whose exponent 
has a reserved value, usually the format's minimum, and whose 
explicit or implicit leading significand bit is zero. 

Direct-mapped cache. A cache in which each main memory address can 
appear in only one location within the cache, operates more quickly 
when the memory request is a cache hit. 

E Effective address (EA). The 32- or 64-bit address specified for a load, store, 

F 
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or an instruction fetch. This address is then submitted to the MMU 
for translation to either a physical memory address or an I/O address. 

Exception. A condition encountered by the processor that requires special, 
supervisor-level processing. 

Exception handler. A software routine that executes when an exception is 
taken. Normally, the exception handler corrects the condition that 
caused the exception, or performs some other meaningful task (that 
may include aborting the program that caused the exception). The 
address for each exception handler is identified by an exception 
vector offset defined by the architecture and a prefix selected via the 
MSR. 

Exclusive state. MEl state (E) in which only one caching device contains 
data that is also in system memory. 

Execution synchronization. A mechanism by which all instructions in 
execution are architecturally complete before beginning execution 
(appearing to begin execution) of the next instruction. Similar to 
context synchronization but doesn't force the contents of the 
instruction buffers to be deleted and refetched. 

Exponent. In the binary representation of a floating-point number, the 
exponent is the component that normally signifies the integer power 
to which the value two is raised in determining the value of the 
represented number. See also Biased exponent. 

Fall-through (branch fall-through)-A not-taken branch. On the MPC750, 
fall-through branch instructions are removed from the instruction 
stream at dispatch. That is, these instructions are allowed to fall 
through the instruction queue via the dispatch mechanism, without 
either being passed to an execution unit and or given a position in the 
completion queue. 
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Fetch. Retrieving instructions from either the cache or main memory and 
placing them into the instruction queue. 

Floating-point register (FPR). Any of the 32 registers in the floating-point 
register file. These registers provide the source operands and 
destination results for floating-point instructions. Load instructions 
move data from memory to FPRs and store instructions move data 
from FPRs to memory. The FPRs are 64 bits wide and store floating­
point values in double-precision format 

Flush. An operation that causes a modified cache block to be invalidated and 
the data to be written to memory. 

Fraction. In the binary representation of a floating-point number, the field of 
the significand that lies to the right of its implied binary point. 

G General-purpose register (GPR). Any of the 32 registers in the general-
purpose register file. These registers provide the source operands and 
destination results for all integer data manipulation instructions. 
Integer load instructions move data from memory to GPRs and store 
instructions move data from GPRs to memory. 

Guarded. The guarded attribute pertains to out-of-order execution. When a 
page is designated as guarded, instructions and data cannot be 
accessed out-of-order. 

H Harvard architecture. An architectural model featuring separate caches for 
instruction and data. 

Hashing: An algorithm used in the page table search process. 

I IEEE 754. A standard written by the Institute of Electrical and Electronics 
Engineers that defines operations and representations of binary 
floating-point numbers. 

megal instructions. A class of instructions that are not implemented for a 
particular PowerPC processor. These include instructions not defined 
by the PowerPC architecture. In addition, for 32-bit 
implementations, instructions that are defined only for 64-bit 
implementations are considered to be illegal instructions. For 64-bit 
implementations instructions that are defined only for 32-bit 
implementations are considered to be illegal instructions. 
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Implementation. A particular processor that conforms to the PowerPC 
architecture, but may differ from other architecture-compliant 
implementations for example in design, feature set, and 
implementation of optional features. The PowerPC architecture has 
many different implementations. 

Imprecise exception. A type of synchronous exception that is allowed not to 
adhere to the precise exception model (see Precise exception). The 
PowerPC architecture allows only floating-point exceptions to be 
handled imprecisely. 

Instruction queue. A holding place for instructions fetched from the current 
instruction stream. 

Integer unit. A functional unit in the MPC750 responsible for executing 
integer instructions. 

In-order. An aspect of an operation that adheres to a sequential model. An 
operation is said to be performed in-order if, at the time that it is 
performed, it is known to be required by the sequential execution 
model. See Out-of-order. 

Instruction latency. The total number of clock cycles necessary to execute 
an instruction and make ready the results of that instruction. 

Interrupt. An asynchronous exception. On PowerPC processors, interrupts 
are a special case of exceptions. See also asynchronous exception. 

Invalid state. State of a cache entry that does not currently contain a valid 
copy of a cache block from memory. 

K Key bits. A set of key bits referred to as Ks and Kp in each segment register 
and each BAT register. The key bits determine whether supervisor or 
user programs can access a page within that segment or block. 

Kill. An operation that causes a cache block to be invalidated. 

L L2 cache. See Secondary cache. 
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Least-significant bit (lsb). The bit ofleast value in an address, register, data 
element, or instruction encoding. 

Least-significant byte (LSB). The byte of least value in an address, register, 
data element, or instruction encoding. 
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Little-endian. A byte-ordering method in memory where the address n of a 
word corresponds to the least-significant byte. In an addressed 
memory word, the bytes are ordered (left to right) 3, 2, 1,0, with 3 
being the most-significant byte. See Big-endian. 

M MESI (modifiedlexclusivelsharedlinvalid). Cache coherency protocol used 
to manage caches on different devices that share a memory system. 
Note that the PowerPC architecture does not specify the 
implementation of a MESI protocol to ensure cache coherency. 

Memory access ordering. The specific order in which the processor 
performs load and store memory accesses and the order in which 
those accesses complete. 

Memory-mapped accesses. Accesses whose addresses use the page or block 
address translation mechanisms provided by the MMU and that 
occur externally with the bus protocol defined for memory. 

Memory coherency. An aspect of caching in which it is ensured that an 
accurate view of memory is provided to all devices that share system 
memory. 

Memory consistency. Refers to agreement of levels of memory with respect 
to a single processor and system memory (for example, on-chip 
cache, secondary cache, and system memory). 

Memory management unit (MMU). The functional unit that is capable of 
translating an effective (logical) address to a physical address, 
providing protection mechanisms, and defining caching methods. 

Modified state. MEl state (M) in which one, and only one, caching device 
has the valid data for that address. The data at this address in external 
memory is not valid. See MESI. 

Most-significant bit (msb). The highest-order bit in an address, registers, 
data element, or instruction encoding. 

Most-significant byte (MSB). The highest-order byte in an address, 
registers, data element, or instruction encoding. 

N NaN. An abbreviation for not a number; a symbolic entity encoded in 
floating-point format. There are two types ofNaNs-signaling NaNs 
and quiet NaNs. 

No-op. No-operation. A single-cycle operation that does not affect registers 
or generate bus activity. 
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Normalization. A process by which a floating-point value is manipulated 
such that it can be represented in the fonnat for the appropriate 
precision (single- or double-precision). For a floating-point value to 
be representable in the single- or double-precision fonnat, the 
leading implied bit must be a 1. 

o OEA (operating environment architecture). The level of the architecture 
that describes PowerPC memory management model, supervisor­
level registers, synchronization requirements, and the exception 
model. It also defines the time-base feature from a supervisor-level 
perspective. Implementations that conform to the PowerPC aEA 
also confonn to the PowerPC VISA and VEA. 

Optional. A feature, such as an instruction, a register, or an exception, that is 
defined by the PowerPC architecture but not required to be 
implemented. 

Out-of-order. An aspect of an operation that allows it to be perfonned ahead 
of one that may have preceded it in the sequential model, for 
example, speculative operations. An operation is said to be 
perfonned out-of-order if, at the time that it is perfonned, it is not 
known to be required by the sequential execution model. See 
In-order. 

Out-of-order execution. A technique that allows instructions to be issued 
and completed in an order that differs from their sequence in the 
instruction stream. 

Overflow. An condition that occurs during arithmetic operations when the 
result cannot be stored accurately in the destination register(s). For 
example, if two 32-bit numbers are multiplied, the result may not be 
representable in 32 bits. 

P Packet. A tenn used in the MPC750 with respect to direct-store operations. 

Glossary-8 

Page. A region in memory. The aEA defines a page as a 4-Kbyte area of 
memory, aligned on a 4-Kbyte boundary. 

Page access history bits. The changed and referenced bits in the PTE keep 
track of the access history within the page. The referenced bit is set 
by the MMU whenever the page is accessed for a read or write 
operation. The changed bit is set when the page is stored into. See 
Changed bit and Referenced bit. 
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Page fault. A page fault is a condition that occurs when the processor 
attempts to access a memory location that does not reside within a 
page not currently resident in physical memory. On PowerPC 
processors, a page fault exception condition occurs when a 
matching, valid page table entry (PTE[V] = 1) cannot be located. 

Page table. A table in memory is comprised of page table entries, or PTEs. 
It is further organized into eight PTEs per PTEG (page table entry 
group). The number of PTEGs in the page table depends on the size 
of the page table (as specified in the SDRI register). 

Page table entry (PTE). Data structures containing information used to 
translate effective address to physical address on a 4-Kbyte page 
basis. A PTE consists of 8 bytes of information in a 32-bit processor 
and 16 bytes of information in a 64-bit processor. 

Physical memory. The actual memory that can be accessed through the 
system's memory bus. 

Pipelining. A technique that breaks operations, such as instruction 
processing or bus transactions, into smaller distinct stages or tenures 
(respectively) so that a subsequent operation can begin before the 
previous one has completed. 

Precise exceptions. A category of exception for which the pipeline can be 
stopped so instructions that preceded the faulting instruction can 
complete, and subsequent instructions can be flushed and 
redispatched after exception handling has completed. See Imprecise 
exceptions. 

Primary opcode. The most-significant 6 bits (bits 0-5) of the instruction 
encoding that identifies the type of instruction. See Secondary 
opcode. 

Protection boundary. A boundary between protection domains. 

Protection domain. A protection domain is a segment, a virtual page, a BAT 
area, or a range of unmapped effective addresses. It is defined only 
when the appropriate relocate bit in the MSR (IR or DR) is 1. 

Quiesce. To come to rest. The processor is said to quiesce when an exception 
is taken or a sync instruction is executed. The instruction stream is 
stopped at the decode stage and executing instructions are allowed to 
complete to create a controlled context for instructions that may be 
affected by out-of-order, parallel execution. See Context 
synchronization. 
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Quiet NaN. A type of NaN that can propagate through most arithmetic 
operations without signaling exceptions. A quiet NaN is used to 
represent the results of certain invalid operations, such as invalid 
arithmetic operations on infinities or on NaNs, when invalid. See 
Signaling NaN. 

R rA. The rA instruction field is used to specify a GPR to be used as a source 

Glossary-10 

or destination. 

rB. The rB instruction field is used to specify a GPR to be used as a source. 

rD. The rD instruction field is used to specify a GPR to be used as a 
destination. 

rS. The rS instruction field is used to specify a GPR to be used as a source. 

Real address mode. An MMU mode when no address translation is 
performed and the effective address specified is the same as the 
physical address. The processor's MMU is operating in real address 
mode if its ability to perform address translation has been disabled 
through the MSR registers IR and/or DR bits. 

Record bit. Bit 31 (or the Rc bit) in the instruction encoding. When it is set, 
updates the condition register (CR) to reflect the result of the 
operation. 

Referenced bit. One of two page history bits found in each page table entry 
(PTE). The processor sets the referenced bit whenever the page is 
accessed for a read or write. See also Page access history bits. 

Register indirect addressing. A form of addressing that specifies one GPR 
that contains the address for the load or store. 

Register indirect with immediate index addressing. A form of addressing 
that specifies an immediate value to be added to the contents of a 
specified GPR to form the target address for the load or store. 

Register indirect with index addressing. A form of addressing that specifies 
that the contents of two GPRs be added together to yield the target 
address for the load or store. 

Reservation. The processor establishes a reservation on a cache block of 
memory space when it executes an lwarx instruction to read a 
memory semaphore into a GPR. 
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RISC (reduced instruction set computing). An architecture characterized 
by fixed-length instructions with nonoverlapping functionality and 
by a separate set of load and store instructions that perform memory 
accesses. 

S Secondary cache. A cache memory that is typically larger and has a longer 
access time than the primary cache. A secondary cache may be 
shared by multiple devices. Also referred to as L2, or level-2, cache. 

Set (v). To write a nonzero value to a bit or bit field; the opposite of clear. The 
term 'set' may also be used to generally describe the updating of a 
bit or bit field. 

Set (n). A subdivision of a cache. Cacheable data can be stored in a given 
location in anyone of the sets, typically corresponding to its lower­
order address bits. Because several memory locations can map to the 
same location, cached data is typically placed in the set whose cache 
block corresponding to that address was used least recently. See Set­
associative. 

Set-associative. Aspect of cache organization in which the cache space is 
divided into sections, called sets. The cache controller associates a 
particular main memory address with the contents of a particular set, 
or region, within the cache. 

Signaling NaN. A type of NaN that generates an invalid operation program 
exception when it is specified as arithmetic operands. See Quiet 
NaN. 

Significand. The component of a binary floating-point number that consists 
of an explicit or implicit leading bit to the left of its implied binary 
point and a fraction field to the right. 

Simplified mnemonics. Assembler mnemonics that represent a more 
complex form of a cornmon operation. 

Slave. The device addressed by a master device. The slave is identified in the 
address tenure and is responsible for supplying or latching the 
requested data for the master during the data tenure. 

Snooping. Monitoring addresses driven by a bus master to detect the need for 
coherency actions. 

Snoop push. Write-backs due to a snoop hit. The block will transition to an 
invalid or exclusive state. 
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Split-transaction. A transaction with independent request and response 
tenures. 

Split-transaction bus. A bus that allows address and data transactions from 
different processors to occur independently. 

Static branch prediction. Mechanism by which software (for example, 
compilers) can hint to the machine hardware about the direction a 
branch is likely to take. 

Superscalar machine. A machine that can issue multiple instructions 
concurrently from a conventional linear instruction stream. 

Supervisor mode. The privileged operation state of a processor. In 
supervisor mode, software, typically the operating system, can 
access all control registers and can access the supervisor memory 
space, among other privileged operations. 

Synchronization. A process to ensure that operations occur strictly in order. 
See Context synchronization and Execution synchronization. 

Synchronous exception. An exception that is generated by the execution of 
a particular instruction or instruction sequence. There are two types 
of synchronous exceptions, precise and imprecise. 

System memory. The physical memory available to a processor. 

T Tenure. A tenure consists of three phases: arbitration, transfer, termination. 

Glossary-12 

There can be separate address bus tenures and data bus tenures. 

TLB (translation lookaside buffer) A cache that holds recently-used page 
table entries. 

Throughput. The measure of the number of instructions that are processed 
per clock cycle. 

Transaction. A complete exchange between two bus devices. A transaction 
is minimally comprised of an address tenure; one or more data 
tenures may be involved in the exchange. 

Transfer termination. Signal that refers to both signals that acknowledge the 
transfer of individual beats (of both single-beat transfer and 
individual beats of a burst transfer) and to signals that mark the end 
of the tenure. 
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U UISA (user instruction set architecture). The level of the architecture to 
which user-level software should conform. The VISA defines the 
base user-level instruction set, user-level registers, data types, 
floating-point memory conventions and exception model as seen by 
user programs, and the memory and programming models. 

Underflow. A condition that occurs during arithmetic operations when the 
result cannot be represented accurately in the destination register. 
For example, underflow can happen if two floating-point fractions 
are multiplied and the result requires a smaller exponent and/or 
mantissa than the single-precision format can provide. In other 
words, the result is too small to be represented accurately. 

User mode. The operating state of a processor used typically by application 
software. In user mode, software can access only certain control 
registers and can access only user memory space. No privileged 
operations can be performed. Also referred to as problem state. 

V VEA (virtual environment architecture). The level of the architecture that 
describes the memory model for an environment in which multiple 
devices can access memory, defines aspects of the cache model, 
defines cache control instructions, and defines the time-base facility 
from a user-level perspective. Implementations that conform to the 
PowerPC VEA also adhere to the VISA, but may not necessarily 
adhere to the OEA. 

Virtual address. An intermediate address used in the translation of an 
effective address to a physical address. 

Virtual memory. The address space created using the memory management 
facilities of the processor. Program access to virtual memory is 
possible only when it coincides with physical memory. 

W Word. A 32-bit data element. 

Write-back. A cache memory update policy in which processor write cycles 
are directly written only to the cache. External memory is updated 
only indirectly, for example, when a modified cache block is cast out 
to make room for newer data. 

Write-through. A cache memory update policy in which all processor write 
cycles are written to both the cache and memory. 
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A 
AACK (address acknowledge) signal, 7-14 
ABB (address bus busy) signal, 7-5, 8-8 
Address bus 

address tenure, 8-7 
address transfer 

An, 7-7 
APE,8-13 
APn, 7-7 

address transfer attribute 
CI,7-12 
GBL,7-13 
TBST, 7-12, 8-14 
TSIZn, 7-11, 8-13 
TTn, 7-8, 8-13 
WT,7-13 

address transfer start (TS), 7-6, 8-12 
address transfer termination 

AACK,7-14 
ARTRY, 7-14 
terminating address transfer, 8-17 

arbitration signals, 7-4, 8-8 
bus parking, 8-11 

Address translation, see Memory management unit 
Addressing modes, 2-35 
Aligned data transfer, 8-15, 8-17 
Alignment 

data transfers, 8-15 
exception, 4-18 
misaligned accesses, 2-29 
rules, 2-29 

An (address bus) signals, 7-7 
APE (address parity error) signal, 8-13 
APn (address parity) signals, 7-7 
Arbitration, system bus, 8-10, 8-19 
Arithmetic instructions 

floating-point, A-20 
integer, A-17 

ARTRY (address retry) signal, 7-14 

B 
BG (bus grant) signal, 7-4, 8-8 
Block address translation 

block address translation flow, 5-12 
definition, 1-12 

Index 

INDEX 

registers 
description, 2-5 
initialization, 5-21 

selection of block address translation, 5-9 
Boundedly undefined, definition 2-33 
BR (bus request) signal, 7-4, 8-8' 
Branch fall-through, 6-18 
Branch folding, 6-18 
Branch instructions 

address calculation, 2-53 
condition register logical, 2-54, A-26 
description, A-25 
list of instructions, 2-54, A-25 
system linkage, 2-55, 2-65, A-26 
trap, 2-55, A-26 

Branch prediction, 6-1, 6-22 
Branch processing unit 

branch instruction timing, 6-23 
execution timing, 6-18 
latency, branch instructions, 6-31 
overview, 1-9 

Branch resolution 
definition, 6-1 
resource requirements, 6-30 

BTIC (branch target instruction cache), 6-9 
Burst data transfers 

64-bit data bus, 8-15 
transfers with data delays, timing, 8-32 

Bus arbitration, see Data bus 
Bus configurations, 8-34 
Bus interface unit (BID), 3-2, 3-30 
Bus transactions and Ll cache, 3-22 
Byte ordering, 2-35 

c 
Cache 

bus interface unit, 3-2, 3-30 
cache arbitration, 6-11 
cache block, definition, 3-3 
cache characteristics, 3-1 
cache coherency 

description, 3-5 
overview, 3-25 
reaction to bus operations, 3-26 

cache control, 3-13 
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cache control instructions 
bus operations, 3-24 
cache control, 3-13 
dcbi,2-66 
dcbt, 2-63 

cache hit, 6-11 
cache integration, 3-2 
cache management instructions, A-27 
cache miss, 6-14 
cache operations 

cache block push operations, 9-4 
data cache transactions, 3-22 
instruction cache block fill, 3-21 
load/store operations, processor initiated, 3-10 
operations, 3-18 
overview, 3-1, 8-2 
snoop response to bus transactions, 3-26 

cache unit overview, 3-3 
cache-inhibited accesses (I bit), 3-6 
data cache configuration, 3-3 
dcbf/dcbst execution, 9-4 
icbi,9-4 
instruction cache configuration, 3-4 
instruction cache throttling, 10-10 
LI cache and bus transactions, 3-22 
L2 interface 

cache configuration, 9-2 
cache global invalidation, 9-7 
cache initialization, 9-6 
cache testing, 9-8 
clock configuration, 9-9 
dcbi,9-4 
eieio, 9-4 
L2 cache considerations, 6-15 
L2 cache interface signals, 7-25 
operation, 9-2 
overview, 9-1 
SRAM timing examples, 9-9 
stwcx. execution, 9-4 
sync, 9-4 

load/store operations, processor initiated, 3-10 
PLRU replacement, 3-19 
stwcx. execution, 9-4 

Changed (C) bit maintenance recording, 5-12, 5-23 
Checkstop 

signal, 7-22, 8-35 
state, 4-16 

CI (cache inhibit) signal, 7-12 

INDEX 

Clock signals 
PLL_CFGn, 7-30 
SYSCLK,7-29 

Compare instructions 
floating-point, A-21 
integer, A-18 

Completion 
completion unit resource requirements, 6-30 
considerations, 6-16 
definition, 6-1 

Context synchronization, 2-36 
Conventions, xxxiii, xxxvii, 6-1 
COP/scan interface, 8-37 
Copy-back mode, 6-27 
CR (condition register) 

CR logical instructions, 2-54, A-26 
CR, description, 2-3 

CTR register, 2-4 

o 
DABR (data address breakpoint register), 2-7 
DAR (data address register), 2-6 
Data bus 

arbitration signals, 7-15, 8-8 
bus arbitration, 8-19 
data tenure, 8-7 
data transfer, 7-17, 8-21 
data transfer termination, 7-19, 8-22 

Data cache 
block push operation, 3-22 
configuration, 3-3 
DCFI, DCE, DLOCK bits, 3-13 
organization, 3-4 

Data organization in memory, 2-28 
Data transfers 

alignment, 8-15 
burst ordering, 8-15 
eciwx and ecowx instructions, alignment, 8-17 
operand conventions, 2-28 
signals, 8-21 

DBB (data bus busy) signal, 7-16, 8-8, 8-20 
DBDIS (data bus disable) signal, 7-19 
DBG (data bus grant) signal, 7-15, 8-8 
DBWO (data bus write only) signal, 7-16, 8-8, 

8-21,8-37 
dcbi,2-66 
dcbt, 2-63 

CKSTP _IN/CKSTP _OUT (checkstop input/output) DEC (decrementer register), 2-7 
Decrementer exception, 4-19 
Defined instruction class, 2-33 
DHnlDLn (data bus) signals, 7-17 
Dispatch 

signals, 7-22 
Classes of instructions, 2-32 
Clean block operation, 3-26 
CLK_OUT signal, 7-29 

Index-2 

consideration" 6-16 
dispatch unit resource requirements, 6-30 
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DPn (data bus parity) signals, 7-18 
DRTRY (data retry) signal, 7-20, 8-22, 8-25 
DSI exception, 4-17 
DSISR register, 2-6 
DTLB organization, 5-25 
Dynamic branch prediction, 6-9 

E 
EAR (external access register), 2-7 
Effective address calculation 

address translation, 5-4 
branches, 2-35 
loads and stores, 2-35, 2-46, 2-51 

eieio,2-62 
EMI protocol, enforcing memory coherency, 8-26 
Enveloped high-priority cache block 

push operation, 3-22 
Error termination, 8-26 
Event 

counting, 11-11 
selection, 11-12 

Exceptions 
alignment exception, 4-18 
decrementer exception, 4-19 
definitions, 4-12 
DSI exception, 4-17 
enabling and disabling exceptions, 4-10 
exception classes, 4-2 
exception prefix (IP) bit, 4-13 
exception priorities, 4-4 
exception processing, 4-7, 4-10 
external interrupt, 4-17 
FP assist exception, 4-20 
FP unavailable exception, 4-19 
instruction-related exceptions, 2-37 
lSI exception, 4-17 
machine check exception, 4-14 
performance monitor interrupt, 4-20 
program exception, 4-18 
register settings 

MSR, 4-8, 4-12 
SRRO/SRR1,4-7 

reset exception, 4-13 
returning from an exception handler, 4-11 
summary table, 4-3 
system call exception, 4-19 
system management interrupt, 4-22 
terminology, 4-2 
thermal management interrupt exception, 4-24 

Execution synchronization, 2-36 
Execution unit timing examples, 6-18 
Execution units, 1-10 
External control instructions, 2-64, 8-17, A-28 

Index 

INDEX 

F 
Features, list, 1-4 
Finish cycle, definition, 6-2 
Floating-point model 

FEOIFE 1 bits, 4-10 
FP arithmetic instructions, 2-42, A-20 
FP assist exceptions, 4-20 
FP compare instructions, 2-43, A-21 
FP load instructions, A-24 
FP move instructions, A-25 
FP multiply-add instructions, 2-42, A-20 
FP operand, 2-30 
FP rounding/conversion instructions, 2-43, A-21 
FP store instructions, 2-52, A-25 
FP unavailable exception, 4-19 
FPSCR instructions, 2-44, A-21 
IEEE-754 compatibility, 2-28 
NI bit in FPSCR, 2-30 

Floating-point unit 
execution timing, 6-24 
latency, FP instructions, 6-34 
overview, 1-10, 1-11 

Flush block operation, 3-26 
FPRn (floating-point registers), 2-3 
FPSCR (floating-point status and control register) 

FPSCR instructions, 2-44, A-21 
FPSCR register description, 2-3 
NI bit, 2-29 

G 
GBL (global) signal, 7-13 
GPRn (general-purpose registers), 2-3 
Guarded memory bit (G bit), 3-6 

H 
HIDn (hardware implementation-dependent) registers 

HIDO 
description, 2-9 
doze bit, 10-3 
DPM enable bit, 10-2 
nap bit, 10-4 

HID 1 
description, 2-13 
PLL configuration, 2-13, 7-30 

HRESET (hard reset) signal, 7-23, 8-35 

IABR (instruction address breakpoint register), 2-8 
ICTC (instruction cache throttling control) 

register, 2-21, 10-11 
IEEE 1149 .I-compliant interface, 8-37 
Illegal instruction class, 2-33 
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Instruction cache 
configuration, 3-4 
instruction cache block fill operations, 3-21 
organization, 3-5 

Instruction cache throttling, 10-10 
Instruction timing 

examples 
cache hit, 6-12 
cache miss, 6-15 

execution unit, 6-18 
instruction flow, 6-8 
memory performance considerations, 6-27 
overview, 6-3 
terminology, 6-1 

Instructions 
branch address calculation, 2-53 
branch instructions, 6-9, 6-18, 6-20, A-25 
cache control instructions, 9-4 
cache management instructions, A-27 
classes, 2-32 
condition register logical, 2-54, A-26 
defined instructions, 2-33 
external control instructions, 2-64, A-28 
floating-point 

arithmetic, 2-42, A-20 
compare, 2-43, A-21 
FP load instructions, A-24 
FP move instructions, A-25 
FP rounding and conversion, 2-43, A-21 
FP status and control register, 2-44 
FP store instructions, A-25 
FPSCR instructions, A-21 
multiply-add, 2-42, A-20 

illegal instructions, 2-33 
instruction cache throttling, 10-10 
instruction flow diagram, 6-10 
instruction serialization, 6-17 
instruction serialization types, 6-17 
instruction set summary, 2-31 
instructions not implemented, B-1 
integer 

arithmetic, 2-38, A-17 
compare, 2-39, A-18 
load, A-22 
load/store mUltiple, A-23 
load/store string, A-24 
load/store with byte reverse, A-23 
logical, 2-40, A-18 
rotate and shift, 2-40, A-19 
store, A-23 

integer instructions, 6-33 
isync,4-12 
latency summary, 6-31 

Index-4 

INDEX 

load and store 
address generation 

floating-point, 2-51 
integer, 2-46 

byte reverse instructions, 2-49, A-23 
floating-point load, A-24 
floating-point move, 2-44, A-25 
floating-point store, 2-51 
handling misalignment, 2-45 
integer load, 2-46, A-22 
integer multiple, 2-49 
integer store, 2-47, A-23 
memory synchronization, 2-59, 2-61, A-24 
multiple instructions, A -23 
string instructions, 2-50, A-24 

lookaside buffer management instructions, A-28 
memory control instructions, 2-62, 2-66 
memory synchronization instructions, 2-59, 

2-61, A-24 
PowerPC instructions, list, A-I. A-9, A-17 
processor control instructions, 2-56, 2-60, 2-65, 

A-27 
reserved instructions, 2-34 
rfi,4-11 
segment register manipulation instructions, A-28 
SLB management instructions, A-28 
stwcx., 4-12 
support for Iwarxlstwcx., 8-36 
sync, 4-12 
system linkage instructions, 2-55, A-26 
TLB management instructions, A-28 
tlbie,2-67 
tlbsync, 2-67 
trap instructions, 2-55, A-26 

INT (interrupt) signal, 7-21, 8-35 
Integer arithmetic instructions, 2-38, A-17 
Integer compare instructions, 2-39, A-18 
Integer load instructions, 2-46, A-22 
Integer logical instructions, 2-40, A-IS 
Integer rotate/shift instructions, 2-40, A-19 
Integer store gathering, 6-26 
Integer store instructions, 2-47, A-23 
Integer unit execution timing, 6-24 
Interrupt, external, 4-17 
lSI exception, 4-17 
isync, 2-62, 4-12 
ITLB organization, 5-25 

K 
Kill block operation, 3-26 
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L 
LlIL2 interface operation, see Cache 
L2ADDRn (L2 address) signals, 7-25 
L2CE (L2 chip enable) signals, 7-26 
L2CLK OUTA (L2 clock out A) signal, 7-27 
L2CLK_OUTB (L2 clock out B) signal, 7-27 
L2CR (L2 cache control register), 2-24, 9-4 
L2DATAn (L2 data) signals, 7-25 
L2DPn (L2 data parity) signals, 7-26 
L2SYNC IN (L2 sync in) signal, 7-28 
L2SYNC_OUT (L2 sync out) signal, 7-27 
L2WE (L2 write enable) signal, 7-27 
L2ZZ (L210w-power mode enable) signal, 7-28 
Latency, 8-21 
Latency 

definition, 6-2 
load/store instructions, 6-36 

Load/store 
address generation, 2-46 
byte reverse instructions, 2-49, A-23 
execution timing, 6-25 
floating-point load instructions, 2-51, A-24 
floating-point move instructions, 2-44, A-25 
floating-point store instructions, 2-52, A-25 
handling misalignment, 2-45 
integer load instructions, 2-46, A-22 
integer store instructions, 2-47, A-23 
latency, load/store instructions, 6-36 
load/store multiple instructions, 2-49, A-23 
memory synchronization instructions, A-24 
string instructions, 2-50, A-24 

Logical address translation, 5-1 
Logical instructions, integer, A-18 
Lookaside buffer management instructions, A-28 
LR (link register), 2-4 
lwarx/stwcx. support, 8-36 

M 
Machine check exception, 4-14 
MCP (machine check interrupt) signal, 7-21 
MEl protocol 

hardware considerations, 3-9 
read operations, 3-23 
state transitions, 3-32 

Memory accesses, 8-4 
Memory coherency bit (M bit) 

cache interactions, 3-6 
timing considerations, 6-27 

Memory control instructions 
description, 2-62, 2-66 
segment register manipulation, A-28 
SLB management, A-28 

Index 

INDEX 

Memory management unit 
address translation flow, 5-12 
address translation mechanisms, 5-9, 5-12 
block address translation, 5-9, 5-12, 5-21 
block diagrams 

32-bit implementations, 5-6 
DMMU, 5-8 
IMMU, 5-7 

exceptions summary, 5-16 
features summary, 5-3 
implementation-specific features, 5-2 
instructions and registers, 5-18 
memory protection, 5-11 
overview, 1-12, 5-2 
page address translation, 5-9, 5-12, 5-28 
page history status, 5-12, 5-21-5-25 
real addressing mode, 5-12, 5-20 
segment model, 5-21 

Memory synchronization instructions, 2-59, 2-61, 
A-24 

Misalignment 
misaligned accesses, 2-29 
misaligned data transfer, 8-17 

MMCRn (monitor mode control registers), 2-14, 
4-20,11-3 

MSR (machine state register) 
bit settings, 4-8 
FEOIFEI bits, 4-10 
IP bit, 4-13 
PM bit, 2-4 
RI bit, 4-11 
settings due to exception, 4-12 

Multiple-precision shifts, 2-41 
Multiply-add instructions, A-20 

N 
No-DRTRY mode, 8-34 

o 
OEA 

exception mechanism, 4-1 
memory management specifications, 5-1 
registers, 2-4 

Operand conventions, 2-28 
Operand placement and performance, 6-25 
Operating P!1vironment architecture (OEA), xxviii 

1-21 ' 
Operations 

bus operations caused by cache control 
instructions, 3-24 

cache operations, 3-1 
data cache block push, 3-22 
enveloped high-priority cache block push, 3-22 
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instruction cache block fill, 3-21 
read operation, 3-23 
response to snooped bus transactions, 3-26 
single-beat write operations, 8-29 

Optional instructions, A-41 
Overview, 1-1 

p 
Page address translation 

definition, 1-12 
page address translation flow, 5-28 
page size, 5-21 
selection of page address translation, 5-9, 5-16 
TLB organization, 5-26 

Page history status 
cases of dcbt and dcbtst misses, 5-22 
Rand C bit recording, 5-12, 5-21-5-25 

Page table updates, 5-34 
Performance monitor 

event counting, 11-11 
event selecting, 11-12 
perfonnance monitor interrupt, 4-20, 11-2 
performance monitor SPRs, 11-3 
purposes, 11-1 
registers, 11-3 
warnings, 11-12 

Phase-locked loop, 10-3 
Physical address generation, 5-1 
Pipeline 

instruction timing, definition, 6-2 
pipeline stages, 6-7 
pipelined execution unit, 6-4 
superscalar/pipeline diagram, 6-5 

PMCI and PMC2 registers, 1-26 
PMCn (performance monitor counter) 

registers, 2-16, 4-20, 11-6 
Power and ground signals, 7-30 
Power management 

doze mode, 10-3 
doze, nap, sleep, DPM bits, 2-13 
dynamic power management, 10-1 
full-power mode, 10-2 
nap mode, 10-3 
programmable power modes, 10-2 
sleep mode, 10-4 
software considerations, 10-5 

PowerPC architecture 
instruction list, A-I, A-9, A-17 
operating environment architecture (OEA), xxviii, 

1-21 
user instruction set architecture (UISA), xxviii, 

1-21 
virtual environment architecture (VEA), xxviii, 

1-21 

Index-6 

Priorities, exception, 4-4 
Process switching, 4-12 
Processor control instructions, 2-56, 2-60, 2-65, A-27 
Program exception, 4-18 
Program order, definition, 6-2 
Programmable power states 

doze mode, 10-3 
full-power mode with DPM enabled/disabled, 10-2 
nap mode, 10-3 
sleep mode, 10-4 

Protection of memory areas 
no-execute protection, 5-14 
options available, 5-11 
protection violations, 5-16 

PVR (processor version register), 2-5 

Q 
QACK (quiescent acknowledge) signal, 7-24 
QREQ (quiescent request) signal, 7-24, 8-35 
Qualified bus grant, 8-8 
Qualified data bus grant, 8-20 

R 
Read operation, 3-26 
Read-atomic operation, 3-26 
Read-with-intent-to-modify operation, 3-26 
Real address (RA), see Physical address generation 
Real addressing mode (translation disabled) 

data accesses, 5-12, 5-20 
instruction accesses, 5-12, 5-20 
support for real addressing mode, 5-2 

Referenced (R) bit maintenance recording, 5-12, 
5-22,5-31 

Registers 
implementation-specific 

rCTC, 2-21,10-11 
L2CR, 2-24, 9-4 
MMCRO, 2-14, 4-20, 11-3 
MMCRl, 2-16, 4-20,11-5 
SIA, 2-20, 4-21 
THRMn, 2-21, 10-7 
UMMCRO, 2-15 
UMMCRI,2-16 
UPMCn, 2-20 
USIA,2-20 

MPC750 programming model, 2-2 
perfonnance monitor registers, 2-14 
reset settings, 2-27 
SPR encodings, 2-58 
supervisor-level 

BAT registers, 2-5 
DABR,2-7 
DAR,2-6 
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DEC, 2-7 
DSISR,2-6 
EAR,2-7 
HIDO,2-9, 10-2 
HIDI,2-13 
IABR,2-8 
ICTC, 2-21,10-11 
L2CR, 2-24, 9-4 
MMCRO, 2-14, 4-20, 11-3 
MMCRI, 2-16, 4-20,11-5 
MSR,2-4 
PMCI and PMC2, 1-26 
PMCn, 2-16, 4-20 
PVR,2-5 
SDRI,2-5 
SIA, 2-20, 4-21,11-10 
SPRGn,2-6 
SPRs forperfonnance monitor, 11-1 
SRn,2-5 
SRRO/SRRI,2-6 
THRMn, 2-21, 10-7 
time base (TB), 2-6 

user-level 
CR,2-3 
CTR,2-4 
FPRn,2-3 
FPSCR,2-3 
GPRn,2-3 
LR,2-4 
time base (TB), 2-4, 2-6 
UMMCRO,2-15 
UMMCRI,2-16 
UPMCn, 2-20 
USIA, 2-20, 11-10 
XER,2-3 

Rename buffer, definition, 6-2 
Rename register operation, 6-17 
Reservation station, definition, 6-2 
Reserved instruction class, 2-34 
Reset 

HRESET signal, 7-23, 8-35 
reset exception, 4-13 
SRESET signal, 7-23, 8-35 

Retirement, definition, 6-2 
rfi,4-11 
Rotate/shift instructions, 2-40, A-19 
RSRV (reserve) signal, 7-24, 8-36 

s 
SDRI register, 2-5 
Segment registers 

SR description, 2-5 
SR manipulation instructions, 2-67, A-28 

Index 

INDEX 

Segmented memory model, see Memory management 
unit 

Serializing instructions, 6-17 
Shift/rotate instructions, 2-40, A-19 
SIA (sampled instruction address) register, 2-20, 4-

21,11-10 
Signals 

AACK,7-14 
ABB, 7-5, 8-8 
address arbitration, 7-4, 8-8 
address transfer, 8-12 
address transfer attribute, 8-13 
An, 7-7 
APn,7-7 
ARTR'{,7-14,8-22 
BG, 7-4, 8-8 
BR, 7-4, 8-8 
checks top, 8-35 
0,7-12 
CKSTP_IN,7-22 
CKSTP _OUT, 7-22 
CLK_OUT,7-29 
configuration, 7-3 
COP/scan interface, 8-37 
data arbitration, 8-8, 8-19 
data transfer tennination, 8-22 
DBB, 7-16, 8-8, 8-20 
DBDIS,7-19 
DBG, 7-15, 8-8 
DBWO, 7-16, 8-8, 8-21, 8-37 
DHnIDLn,7-17 
DPn,7-18 
DRTR,{, 7-20, 8-22, 8-25 
GBL,7-13 
HRESET,7-23 
INT, 7-21, 8-35 
L2 cache interface signals, 7-25 
L2ADDRn,7-25 
L2CE,7-26 
L2CLK_OUTA,7-27 
L2CLK_OUTB,7-27 
L2DATAn,7-25 
L2DP,7-26 
L2S,{NC_IN,7-28 
L2S,{NC_OUT,7-27 
L2WE,7-27 
L2ZZ,7-28 
MCP,7-21 
PLL_CFGn,7-30 
power and ground signals, 7-30 
QACK,7-24 
QREQ, 7-24, 8-35 
reset, 8-35 
RSRV, 7-24, 8-36 
SMI, 4-23, 7-21 
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SRESET, 7-23, 8-35 
system quiesce control, 8-35 
TA,7-19 
TBEN,7-24 
TBST, 7-12, 8-14, 8-21 
TEA, 7-20, 8-22, 8-26 
TLBISYNC, 7-25 
transfer encoding, 7-9 
TS,7-6 
TSIZn, 7-11, 8-13 
TTn, 7-8, 8-13 
WT,7-13 

Single-beat transfer 
reads with data delays, timing, 8-30 
reads, timing, 8-28 
termination, 8-22 
writes, timing, 8-29 

SLB management instructions, A-28 
SMI (system management interrupt) signal, 4-23, 7-21 
Snooping, 3-25 
Split-bus transaction, 8-9 
SPRGn registers, 2-6 
SRESET (soft reset) signal, 7-23, 8-35 
SRRO/SRRI (status save/restore registers) 

description, 2-6 
exception processing, 4-7 

Stage, definition, 6-2 
Stall, definition, 6-3 
Static branch prediction, 6-9, 6-22 
stwcx., 4-12 
Superscalar, definition, 6-3 
sync, 4-12 
SYNC operation, 3-26 
Synchronization 

context/execution synchronization, 2-36 
execution of rfi, 4-11 
memory synchronization instructions, 2-59, 

2-61, A-24 
SYSCLK (system clock) signal, 7-29 
System call exception, 4-19 
System linkage instructions, 2-55, 2-65, A-26 
System management interrupt, 4-22, 10-1 
System quiesce control signals (QACKlQREQ), 8-35 
System register unit 

T 

execution timing, 6-27 
latency, CR logical instructions, 6-32 
latency, system register instructions, 6-31 

TA (transfer acknowledge) signal, 7-19 
Table search flow (primary and secondary), 5-31 
TBEN (time base enable) signal, 7-24 
TBLITBU (time base lower/upper) registers, 2-4, 2-6 
TBST (transfer burst) signal, 7-12, 8-14, 8-21 

Index-S 

TEA (transfer error acknowledge) signal, 7-20,8-26 
Termination, 8-17, 8-22 
Thermal assist unit (TAU), 10-6 
Thermal management interrupt exception, 4-24 
THRMn (thermal management) registers, 2-21, 10-7 
Throughput, definition, 6-3 
Timing considerations, 6-7 
Timing diagrams, interface 

address transfer signals, 8-12 
burst transfers with data delays, 8-32 
L2 cache SRAM timing, 9-9 
single-beat reads, 8-28 
single-beat reads with data delays, 8-30 
single-beat writes, 8-29 
single-beat writes with data delays, 8-31 
use of TEA, 8-33 
using DBWO, 8-37 

Timing, instruction 
BPU execution timing, 6-18 
branch timing example, 6-23 
cache hit, 6-12 
cache miss, 6-15 
execution unit, 6-18 
FPU execution timing, 6-24 
instruction dispatch, 6-16 
instruction flow, 6-8 
instruction scheduling guidelines, 6-29 
IU execution timing, 6-24 
latency summary, 6-31 
load/store unit execution timing, 6-25 
overview, 6-3 
SRU execution timing, 6-27 
stage, definition, 6-2 

TLB 
description, 5-25 
invalidate (tlbie instruction), 5-27, 5-34 
LRU replacement, 5-27 
organization for ITLB and DTLB, 5-25 
TLB miss and table search operation, 5-26, 5-30 

TLB invalidate 
description, 5-27 
TLB management instructions, 2-67, A-28 

TLB miss, effect, 6-28 
tlbie, 2-67 
TLBISYNC (TLBI sync) signal, 7-25 
tlbsync, 2-67 
Transactions, data cache, 3-22 
Transfer, 8-12, 8-21 
Trap instructions, 2-55 
TS (transfer start) signal. 7-6, 8-12 
TSIZn (transfer size) signals, 7-11, 8-13 
TTn (transfer type) signals, 7-8,8-13 
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u 
UMMCRO (user monitor mode control 

register 0), 2-15, 11-5 
UMMCRI (user monitor mode control 

register 1), 2-16, 11-6 
UPMCn (user performance monitor 

counter) registers, 2-20, 11-10 
Use of TEA, timing, 8-33 
User instruction set architecture (UISA) 

description, xxviii, 1-21 
registers, 2-3 

USIA (user sampled instruction address) 
register, 2-20,11-10 

Using DBWO, timing, 8-37 

v 

INDEX 

Virtual environment architecture (VEA), xxviii, 1-21 

W 
WIMG bits, 8-26 
Write-back, definition, 6-3 
Write-through mode (W bit) cache interactions, 3-6 
Write-with-atomic operation, 3-26 
Write-with-flush operation, 3-26 
Write-with-kill operation, 3-26 
WT (write-through) signal, 7-13 

X 
XER register, 2-3 
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HamiltOn/Hallmark ........... (614)88~313 

OKLAHOMA 
Tulsa 

FAI ...•..................... (918)492-1500 
HamiltOn/Hallmark ........... (918)459-6000 
Newark •••..•..•............ (918)252-5070 

OREGON 
Beaverton 

Arrow/Almac Electronics Corp .. (503)629-8090 
Future Electronics ............ (503)645-9454 
HamiitonlHalimark ........... (503)526-8200 

Portland 
FAI ......................... (503)297-5020 
Newark ..................... (503)297-1984 
PENSTOCK ................. (503)646-1670 
Wyle Electronics ............. (503)598-9953 

PENNSYLVANIA 
Coatesville 

PENSTOCK •................ (610)383-9536 
Ft. Washington 

Newark ..................... (215)654-1434 
Pittsbursh 

Arrow/Schweber Electronics . .. (412)963-6807 
Newark ...•................. (412)788-4790 

TENNESSEE 
Knoxville 

Newark ..................... (615)588-6493 

TEXAS 
Austin 

Arrow/SchweberElectronics ••. (512)835-4180 
Future Electronics ..•......... (512)5O~991 
FAI •.•.•.•.....•............ (512)346-6426 
HamiitonIHailmark ••.•.•..... (512)21~7oo 
Newark. • • . . • . . . • . • . . • • . . • •. (972)458-2528 
PENSTOCK ..•..•.•.•...••.. (512)346-9762 
Wyle Electronics ............. (512)833-9953 

Benbrook 
PENSTOCK ..•.............. (817)249-0442 

Carollton 
Arrow!Schweber Electronics ... (214)380-8464 

Dallas 
FAI ...•..............•.....• (214)231-7195 
Future Electronics •........... (214)437-2437 
HamiitonIHalimark ........... (214)553-4300 
Newark .••........•........• (214)458-2528 

EIPaso 
FAI ......•........•......... (915)577-9531 
Newark ••••••..••.......•..• (915)772-8367 

Ft. Worth 
Allied Electronics ............. (817)336-5401 

Houston 
Arrow/Schweber Electronics ... (713)647-8868 
FAI ..........•............•. (713)952-7088 
Future Electronics .....••..••. (713)785-1155 
Hamilton/Hallmark •...•....•. (713)781-8100 
Newark • . . . . . . • . . . • . . . . . . . .• (713)894-9334 
Wyle Electronics •..•...•..... (713)784-9953 

Richardson 
PENSTOCK ..•...•....•....• (214)479-9215 
Wyle Electronics •............ (214)235-9953 

San Antonio 
FAI .•...•..•................ (210)~ 
Newark ••....•.............. (210)734-7960 

UTAH 
Draper 

Wyle Electronics •............ (801)523-2335 
Salt Lake City 

Arrow/Schweber Electronics ... (801 )973-8913 
FAI .••••••..•............•.. (801 )467-9696 
Future Electronics ..•..•...... (801 )467-4448 
HamiitonlHalimark ........... (801 )266-2022 
Newark .•..•...•..•......... (801)261-5880 

West Valley City 
Wyle Electronics •.......•.... (801 )974-9953 

WASHINGTON 
Bellevue 

Almac Electronics Corp. . ..... (206)643-9992 
PENSTOCK ...••.•.......... (206)454-2371 

Bothell 
Future Electronics ............ (206)489-3400 

Kirkland 
Newark •..•.•.•......•...... (206)814-8230 

Redmond 
Hamilton/Hallmark ..........• (206)882-7000 
Wyle Electronics ..••...•..... (206)881-1150 

Seattle 
FAI ...•...•............•.... (206)485-6616 

WISCONSIN 
Brookfield 

Arrow/SchweberElectronics .•. (414)792~15O 
Future Electronics ............ (414)8~244 
WyleElectronics ...........•. (414)8~434 

Madison 
Newark .••...••..•.......... (608)27~177 

Milwaukee 
FAI .•••...•..••..•...•...... (414)792-9778 

New Berlin 
HamiitonIHalimark .•.......•. (414)780-7200 

Wauwatosa 
Newark ...........•.......•. (414)453-9100 
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AUTHORIZED DISTRIBUTORS - continued 

CANADA 

ALBERTA 

c;l~~~ ...................... (403)291--5333 
Future Electronics ............ (403)250-5550 
HamiitonIHallmark ........... (800)663-5500 

Edmonton 
FAI •..•.........•........... (403)438-5888 
Future Electronics ............ (403)438-2858 
Hamilton/Hallmark ........... (800)663-5500 

Saskatchewan 
Hamilton/Hallmark ........... (800)663-5500 

BRITISH COLUMBIA 
Vancouver 

Arrow Electronics ............ (604)421-2333 
FAI ......•.................. (604)654-1050 
Future Electronics ........•... (604)294-1166 
HamiitonIHallmark ........... (604)420-4101 

MANITOBA 
Winnipeg 

FAI •....................... , (204)788-3075 
Future Electronics ............ (204)944--1446 
HamiltOn/Hallmark ........... (800)663-5500 

ONTARIO 
Kanata 

PENSTOCK ................. (613)592-5088 
London 

Newark ..................... (519)685-4280 
Mlsslssauga 

PENSTOCK . . . . . . . . . . . . . . . .. (905)403-0724 
Newark . . . . . . . . . . . . . . . . . . . .. (905)670-2888 

Ottawa 
Arrow Electronics ............ (613)228-6903 
FAI ......................... (613)82O~244 
Future Electronics ............ (613)727-1800 
HamiltonlHallmark ........... (613)228-1700 

Toronto 
Arrow Electronics ............ (905)670-7769 
FAI ..•...................... (905)61:!-9888 
Future Electronics ............ (905)612-11200 
HamiitonIHalimark ........... (905)584-6060 
Newark .. . . . . . . . . . . . . . . . . . . . (905)670-2888 

QUEBEC 
Montreal 

ArrowElectronics ............ (514)421-7411 
FAI ......................... (514)694-8157 
Future Electronics ............ (514)694-7710 
HamiltonlHalimark ........... (514)335-1000 

Mt, Royal 
Newark ..................... (514)738-4488 

Quebec City 
Arrow Electronics ............ (418)687-4231 
FAI ......................... (418)682-5775 
Future Electronics ..........•. (418)877"-

INTERNATIONAL DISTRIBUTORS 

AUSTRALIA 
AVNETVSI EIecIJonic:aIfwll~ .... (61)29878-1299 
Veltek Australia Ply Ltd ..... (61)39574--9300 

AUSTRIA 
EBV Elektronik .............. (43) 1 8941774 
SEVElbatex GmbH ............ (43) 1 866420 
Spoerle Electronic. . . . . . . . . .. (43) 1 31872700 

BELGIUM 
Spoerle Electronic. . . . . . . . . .. (32) 2 725 4660 
EBV Elektronik ............. (32) 27160010 
SEVRodeico B.V. ........... (32) 24600580 

BULGARIA 
Macro Group ...........•..... (359) 2708140 

CZECH REPUBLIC 
Spoerle Electronic ......•..... (420) 2731355 
SEVElbatex ...........•..•. (420) 24763707 
Macro Group ............... (420)23412182 

CHINA 
Advanced Electronics Ltd. . .. (852)2305-3633 
AVNETWKK ComJlOl** Ud. •.. (852)2 357~888 
Qlina 8. App. Corp.XiaMIllCO •. (86)106818-9750 
Nanco Electronics ScppIy lid .. (852) 2 765-3025 
......•.....•..........• or (852) 2 333-5121 
Qing Cheng Enterprises Ltd ... (852) 2 493-4202 

DENMARK 
Arrow Exatec ............... (45) 44 927000 
Avnet Nortee AlS •........... (45) 44 880800 
EBV Elektronik ..•..........•. (45) 39690511 

ESTONIA 
Arrow Field Eesti .........•.... (372) 6503288 
Avnet Baltronic ............... (372) 6397000 

FINLAND 
Arrow Field OY ..•........... (358)9777571 
Avnet Nortec OY .•.....•...... (358)96 13181 
EBV Elektronik .............. (358)98557730 

FRANCE 
Arrow Electronique ...... " (33) 1 49 78 49 78 
Avnet Components .. . . . . .. (33) 1 49 65 25 00 
EBV Elektronik •......•... (33) 1 64 68 86 00 
Future Electronics ............ (33)169821111 
Newark ••.•.......•.•...... (33)1-30954060 
SEVScaib ................ (33) 1 69 19 89 00 

GERMANY 
AvnetE2000 •.•...•..•..... (49)894511001 
EBVElektronikGmbH ....... (49)899911~ 
Future Electronics GmbH .... (49) 89-957 270 
SEVJerrnyn GmbH.... ...... (49) 6431-5080 
Newark •••..............•.. (49)2154-70011 
Sasco Semiconductor ...•..... (49) 89-46110 
SpoerleElectronic .......... (49)6103-30~ 

GREECE 
EBV Elektronik ............... (30) 13414300 

HONG KONG 
AVNETWKKComponenlBUd •... (852)2357~88 
Nanshing CIr.lCham. CO. Ud ... (852)2333-5121 

INDIA 
Canyon Products Ltd ....... (91) 80 558-7758 

INDONESIA 
P.T. Ometraco ............. (62) 21 61~166 

IRELAND 
Arrow ..................... (353) 14595540 
Future Electronics ............. (353) 6541330 
Macro Group ............ . .. (353) 16766904 

ITALY 
AVNET EMG SRL ........ '" " (39) 2381901 
EBV Elektronik ............... (39) 2680961 
Future Electronics. . . . . . . . . . . .. (39) 2 680941 
Silverstar Ltd. SpA ........... (39) 2 6612 51 

JAPAN 
AMSC Co., Ltd ............. 81-422-~800 
Fuji Electronics Co .. Ltd ..... 81-3-3814-1411 
Marubun Corporation ....... 81-3--3639~951 
Nippon Motorola Micro Elec .. 81-3-3280-7300 
OMRON Corporation ....... 81-3-3779-9053 
Tokyo Electron Ltd .•........ 81-3-5581-7254 

KOREA 
Jung Kwang Sa .............. (82)2278-5333 
Lite-On Korea Ltd ............ (82)2858-3853 
Nasca Co. Ltd ............... (82)23772~OO 

LATVIA 
Avnet. ....................... (371) 8821118 

LITHUANIA 
Macro Group ................. (370) 7751487 

NETHERLANDS 
HOLLAND 
EBVElektronik ............ (31)346562353 
Spoerle Electronic ............ (31) 4054 5430 
SEVRodeico B.V ........... (31) 7657 22700 

NEW ZEALAND 
AVNET VSI (NZ) Ltd . . . . . . . .. (64)9638-7801 

NORWAY 
Arrow Tahonic AlS ............ (47)22378440 
Avnet Nortec AlS Norway ...... (47)6684 6210 
EBV Elektronik ............... (47)22671780 

PHILIPPINES 
Alexan Commercial ........• (63) 2241-1l493 

POLAND 
EBV Elektronik ............. (48) 713 422944 
Macro Group ................ (48) 22224337 
SEVElbatex .•.............. (48) 22 6254877 
Spoerle Electronic ........... (48) 22 6060447 

PORTUGAL 
Amitron Arrow ............... (35) 114714606 

ROMANIA 
Macro Group ................. (401) 6343129 

RUSSIA 
Macro Group ................ (781) 25311476 

SCOTLAND 
EBV Elektronik ............ (44) 161 4993434 

SINGAPORE 
Future Electronics ............. (65) 479-1300 
Strong P1e. Ltd ............... (65) 276-3996 
Uraco Technologies P1e Ltd .. '" (65) 545-7811 

SLOVAKIA 
Macro Group ................. (42) 89634181 

SLOVENIA 
EBV Elektronik ............ (386)611330216 
SEVElbatex ............... (386) 611597113 

SPAIN 
Amitron Arrow .............. (34) 1 3043040 
EBV Elektronik ............. (34) 1 8043258 
SEVSelco S.A ............... (34) 1 63710 11 

SWEDEN 
Arrow-Th:s .................. (46) 8 362970 
Avnet Nortec AB ............ (48) 8 629 14 00 
EBV Elektronik .............. (46) 40592100 

SWITZERLAND 
EBV Elektronik .............. (41) 1 7458161 
SEVElbatexAG ............. (41)584375111 
Spoerle Electronic. . . . . . . . . . .. (41) 1 8746262 

S.AFRICA 
Advanced .•................ (27) 11 4442333 
Fleuthec Components ....... (27) 11 8233357 

THAILAND 
Shapiphat Ltd. .. (66)2221-{)432 or 2221-5384 

TAIWAN 
Avnet-Mercuries Co., Ltd ... (866)2518-7303 
Solomon Technology Corp. .. (866)2 7~989 
Strong Electronics Co. Ltd ... (886)2917-11917 

TURKEY 
EBV Elektronik ............ (90) 2164 631352 

UNITED KINGDOM 
Arrow Electronics (UK) Ltd .. (44) 1 234270027 
Avnet/Access ............. (44) 1 462488500 
EBV Eleklronik ........... (44) 1 628783688 
Future Electronics Ltd ...... (44) 1 753 763000 
Macro Group .............. (44) 1 628 60800 
Newark. . . . . . . . . . . . . . . . .. (44) 1 420 543333 
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MOTOROLA WORLDWIDE SALES OFFICES 
UNITED STATES 

ALABAMA 
Huntsville ................... (205)464-6800 

ALASKA . ................... (800)635-a291 
ARIZONA 

Phoenix .................... (602)302-ro56 
CALIFORNIA 

Calabasas .................. (818)871Hl800 
IlVine ....................... (714)753-7360 
Los Angeles ................. (818)87!Hl800 
San Diego .................. (619)541-2163 
Sunnyvale .................. (408)74!Hl510 

COLORADO 
Denver ..................... (303)337-3434 

CONNECTICUT 
Wallingford .................. (203)949--4100 

FLORIDA 
Clearwater •................. (813)524-4177 
Maitland .................... (407)628-2636 
POfI1III1OBaadllR.Lauderdale ..... (954)351-ro4O 

GEORGIA 
Atlanta ..................... (770)729-7100 

IDAHO 
Boise ....................... (208)323-9413 

ILLINOIS 
Chicago/Schaumburg ......... (847)413-2500 

INDIANA 
Indianapolis ................. (317)571-Q400 
Kokomo .................... (317)455-5100 

IOWA 
Cedar Rapids .............•.. (319)378-0383 

KANSAS 
Kansas CitylMission .......... (913)451-8555 

MARYLAND 
Columbia ................... (410)381-1570 

MASSACHUSETTS 
Marlborough ................. {508)357-8207 
Woburn ..................... (617)932-9700 

MICHIGAN 
Detroit ...................... (810)347-tl800 

MINNESOTA 
Minnetonka ................. (612)932-1500 

MISSOURI 
Sl Louis .................... (314)275-7380 

NEW JERSEY 
Fairfi"d ..................... {201 )808-2400 

NEW YORK 
Fairport ..................... (716)425-4000 
Fishkill ...................... (914)896-0511 
Hauppauge .•............... (516)361-7000 

NORTH CAROLINA 
Raleigh ..................... (919)87Q-4355 

OHIO 
Cleveland ................... (216)349-3100 
ColumbusIWorfhington ........ (614)431-8492 
Dayton ..................... (937)431Hl800 

OKLAHOMA 
Tulsa ....................... (918)251-3414 
or .......................... (918)258-0933 

OREGON 
Portland .................... {503)641-3681 

PENNSYLVANIA 
Colmar ..................... (215)997-1020 
PhiiadelphialHorsham .....•.. (215)957-4100 

TENNESSEE 
Knoxville .................... (423)564-4B41 

TEXAS 
Austin ...................... (512)502-2100 
Houston .................... (713)251-QOO6 
Plano ....................... (972)516-5100 

VIRGINIA 
Richmond ................. " (804)285-2100 

WASHINGTON 
Bellevue .................... (206)454-4160 
Seattle (toll free) ............. (206)622-9960 

WISCONSIN 
Milwaukee/Brookfield ......... (414)792-0122 

Field Applications Engineering Available 
Through All Sales Offices 

CANADA 
BRITISH COLUMBIA 

Vancouver .................. (604)608-8502 
ONTARIO 

Ottawa ..................... (613)228-3491 
Toronto ..................... (416)497-8181 

QUEBEC 
Montreal .................... (514)333-3300 

INTERNATIONAL 
AUSTRALIA 

Melbourne ................. {61-3)98870711 
Sydney .................... (61-2)99661071 

BRAZIL 
Sao Paulo ................. 55(11)815-4200 

CHINA 
Beijing .................... 66-1Q-66437222 
Guangzhou ......•........ 86-20-87537888 
Shanghai •................ 66-21-63747666 
lianjin ........ .. .. .. .. .... 66-22-25325072 

DENMARK 
Copenhagen ................. (45) 43466393 

FINLAND 
Helsinki ..................... 356 9 6824 400 
Direct Sales Lines ........... 358 9 6624 4044 
........................... 358 9 6824 4045 

FRANCE 
Paris ........................ 33134 635900 

GERMANY 
LangenhageniHanover ....... 49(511)786880 
Munich .............. .... .... 498992103-0 
Nuremberg ................. 49 91196-3190 
Sindelfingen ................. 49 7031 79710 
Wiesbaden .................. 49611 973050 

HONG KONG 
Kwai Fong ................ 852-2-810-tl888 
Tai Po .................... 852-2-tl88-8333 

INDIA 
Bangalore ..•............... 91-80-5598615 

ISRAEL 
Herzlia .................... 972-9-9522333 

ITALY 
Milan. . . . . . . .. .. . . . . . . . .. . . .. .. 39(2)82201 

JAPAN 
Kyusyu ................... 81-92-725-7583 
Gotanda .................. 81-3-5487-8311 
Nagoya ................... 81-52-232-3500 
Osaka ..................... 81-&-005-1801 
Sendai ................... 81-22-268-4333 
Takamatsu ••.•..•......... 81-878-37-9972 
Tokyo .................... 81-3-3440-3311 

KOREA 
Pusan ..................... 82{51 )4635-035 
Seoul ....................... 82(2)554-5118 

MALAYSIA 
Penang ..................... 6O(4)228-2514 

MEXICO 
Mexico City ................. 52(5)282-0230 
Guadalajara ................. 52(36)21-8377 
Zapopan Jalisco •............ 52(36)78-0750 
Marketing ................... 52(36)21-2023 
Customer SelVice ........... 52(36)669-9160 

NETHERLANDS 
Best. ...................... (31)499361211 

PHILIPPINES 
Manila.. .. .. .. .. .. .. .. .. ... (63)2822-0625 

PUERTO RICO 
Rio Piedras ................. (787)282-2300 

SCOTLAND 
East Kilbride ............... (44)1355 565447 

SINGAPORE .. ................ (65)4818188 
SPAIN 

Madrid ...................... 34{1 )457-8204 
or .......................... 34{1 )457-8254 

SWEDEN 
Salna ....................... 46(8)734-tl8OO 

SWITZERLAND 
Geneva .................... 41(22)7991111 
Zurich ...................... 41 {1 )730-4074 

TAIWAN 
Taipei ..................... 886(2)717-7089 

THAILAND 
Bangkok .................... 66(2)254-4910 

UNITED KINGDOM 
Aylesbury ................. 44 1 (296)395252 

NORTH AMERICA 
FULL LINE REPRESENTATIVES 

CALIFORNIA, Loomis 
Galena Technology Group ..... (916)652-Q268 

INDIANA, Indianapolis 
Bailey's Electronics ........... (317)848-9958 

NEVADA, Reno 
Galena Tech. Group .......... (702)746-0642 

NEW MEXICO, Albuquerque 
S&S Technologies, Inc ........ {505)414-1100 

UTAH, Salt Lake City 
Utah Compo Seles, Inc ........ (801)572-4010 

WASHINGTON, Spokane 
Doug Kenley .....•.......... {509)924-2322 

NORTH AMERICA 
HYBRID/MCM COMPONENT SUPPLIERS 

Chip Supply., ...•...•....... {407)298-7100 
Elmo Semiconductor ........• (818)768-7400 
Minco Technology Labs Inc .... (512)834-2022 
Semi Dice Inc ..•..••......... (310)594-4631 
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Attention! 
This book is a companion to the PowerPC Microprocessor Family: The Programming 
Environments, referred to as The Programming Environments Manual. Note that the 
companion Programming Environments Manual exists in two versions. See the Preface for 
a description of the following two versions: 

PowerPC Microprocessor Family: The Programming Environments, Rev 1 
Order #: MPCFPEI AD 

• PowerPC Microprocessor Family: The Programming Environments for 32-Bit 
Microprocessors, Rev 1 
Order #: MPCFPE32B/AD 

Call the Motorola LDC at 1-800-441-2447 (website: http://ldc.nmd.com) or contact your 
local sales office to obtain copies. 






