
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MPC823 Instruction Set-rlwimi 

rlwimi 

Assembler Syntax 

Definition 

Operation 

Description 

8-118 

rlwimi 
rlwimi. 

rA,rS,SH,MB,ME (Rc = 0) 
rA,rS,SH,MB,ME (Rc = 1) 

Rotate Left Word Immediate then Mask Insert 

�n�~�S�H� 

r �~� ROTL(rS, n) 
m �~� MASK(MB, ME) 
rA �~� (r & m) I (rA & ..., m) 

The contents of rS are rotated left the number of bits specified 
by operand SH. A mask is generated having 1 bits from bit MB 
through bit ME and 0 bits elsewhere. The rotated data is inserted 
into rA under control of the generated mask. 

Note that rlwimi can be used to insert a bit field into the contents 
of rA using the methods shown below: 

o To insert an n-bit field; that is left-justified rS, into rA 
starting at bit position b, set SH = 32 - b, MB = b, and 
ME = (b + n) - 1. 

o To insert an n-bit field, that is right-justified in rS, into rA 
starting at bit position b, set SH = 32 - (b + n), MB = b, 
and ME = (b + n) - 1. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO(if Rc = 1) 

MPC823 USER'S MANUAL MOTOROLA 



MPC823 Instruction Set-rlwimi 

Simplified mnemonics: 

inslwi rA,rS,n,b equivalent to rlwimi rA,rS,32 - b,b,b + n - 1 

insrwi rA,rS,n,b (n > 0) equivalent to rlwimi rA,rS,32 - (b + n),b,(b + n) - 1 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA M 

MOTOROLA MPC823 USER'S MANUAL 8-119 



MPC823 Instruction Set-rlwinm 

rlwinm 

Assembler Syntax 

Definition 

Operation 

Description 

Description 

8-120 

rlwinm 
rlwinm. 

rA,rS,SH,MB,ME (Rc = 0) 
rA,rS,SH,MB,ME (Rc = 1) 

Rotate Left Word Immediate then AND with Mask 

n~SH 
r ~ ROTL(rS, n) 
m ~ MASK(MB, ME) 
rA~ r& m 

The contents of rS are rotated left the number of bits specified 
by operand SH. A mask is generated having 1 bits from bit MB 
through bit ME and ° bits elsewhere. The rotated data is ANDed 
with the generated mask and the result is placed into rA. 

rlwinm can be used to extract, rotate, shift, and clear bit fields 
using the methods shown below: 

o To extract an n field, that starts at bit position b in rS, 
right-justified into rA (clearing the remaining 32 - n bits 
of rA), set SH = b + n, MB = 32 - n, and ME = 31. 

o To extract an n field, that starts at bit position b in rS, left­
justified into rA (clearing the remaining 32 - n bits 
of rA), set SH = b, MB = 0, and ME = n - 1 . 

o To rotate the contents of a register left (or right) by n bits, 
set SH = n (32 - n), MB = 0, and ME = 31. 

o To shift the contents of a register right by n bits, by setting 
SH = 32 - n, MB = n, and ME = 31. It can be used to clear 
the high-order b bits of a register and then shift the result 
left by n bits by setting SH = n, MB = b - nand 
ME = 31 - n. 

o To clear the low-order n bits of a register, by setting 
SH = 0, MB = 0, and ME = 31 - n. 

MPC823 USER'S MANUAL MOTOROLA 



extlwi 

extrwi 

rotlwi 

rotrwi 

slwi 

srwi 

clrlwi 

clrrwi 

clrlslwi 

MOTOROLA 

MPC823 Instruction Set-rlwinm 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO(if Rc = 1) 
Simplified mnemonics: 

rA,rS,n,b (n > 0) equivalent to rlwinm rA,rS,b,O,n - 1 

rA,rS,n,b (n > 0) equivalent to rlwinm rA,rS,b + n,32 - n,31 

rA,rS,n equivalent to rlwinm rA,rS,n,O,31 

rA,rS,n equivalent to rlwinm rA,rS,32 - n,O,31 

rA,rS,n (n < 32) equivalent to rlwinm rA,rS,n,O,31-n 

rA,rS,n (n < 32) equivalent to rlwinm rA,rS,32 - n,n,31 

rA,rS,n (n < 32) equivalent to rlwinm rA,rS,O,n,31 

rA,rS,n (n < 32) equivalent to rlwinm rA,rS,O,O,31 - n 

rA,rS,b,n (n::; b < 32) equivalent to rlwinm rA,rS,n,b - n,31 - n 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA M 
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MPC823 Instruction Set-rlwnm 

rlwnm 

Assembler Syntax 

Definition 

Operation 

Description 

8-122 

rlwnm 
rlwnm. 

rA,rS,rB,MB,ME (Rc = 0) 
rA,rS,rB,MB,ME (Rc = 1) 

Rotate Left Word then AND with Mask 

n ~ rB[27-31] 
r ~ ROTL(rS, n) 
m ~ MASK(MB, ME) 
rA~ r& m 

The contents of rS are rotated left the number of bits specified 
by the low-order five bits of rB. A mask is generated having 1 bits 
from bit MB through bit ME and ° bits elsewhere. The rotated 
data is ANDed with the generated mask and the result is placed 
into rA. 

rlwnm can be used to extract and rotate bit fields using the 
methods shown as follows: 

o To extract an n field, that starts at variable bit position b 
in rS, right-justified into rA (clearing the remaining 
32 - n bits of rA), by setting the low-order five bits of rB 
to b + n, MB = 32 - n, and ME = 31. 

o To extract an n field, that starts at variable bit position b 
in rS, left-justified into rA (clearing the remaining 32 - n 
bits of rA), by setting the low-order five bits of rB to b, 
MB = 0, and ME = n - 1. 

o To rotate the contents of a register left (or right) by n bits, 
by setting the low-order five bits of rB to n (32 - n), 
MB = 0, and ME = 31. 

MPC823 USER'S MANUAL MOTOROLA 



MOTOROLA 

MPC823 Instruction Set-rlwnm 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
Simplified mnemonics: 

equivalent to 

POWER PC ARCHITECTURE SUPERVISOR 
LEVEL LEVEL 

UISA 

MPC823 USER'S MANUAL 

A,rS,rB,O,31 

OPTIONAL FORM 

M 

8-123 



MPC823 Instruction Set-sc 

sc 

Assembler Syntax 

Definition 

Description 

8-124 

sc 

System Call 

The sc instruction calls the operating system to perform a 
service. When control is returned to the program that executed 
the system call, the content of the registers depends on the 
register conventions used by the program providing the system 
service. 

The effective address of the instruction following the sc 
instruction is placed into SRRO. Bits 0, 5-9, and 16-31 of the 
MSR are placed into the corresponding bits of SRR1, and bits 1-
4 and 10-15 of SRR1 are set to undefined values. An sc 
exception is generated. The exception alters the MSR. The 
exception causes the next instruction to be fetched from offset 
OxCOO from the base real address indicated by the new setting 
of iviSR[IPj. 

Other registers altered: 
o Dependent on the system service 
o SRRO 
o SRR1 
o MSR 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISAlOEA SC 

MPCB23 USER'S MANUAL MOTOROLA 



slw 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-slw 

slw 
slw. 

rA,rS,rB (Rc = O) 
rA,rS,rB (Rc = 1) 

Shift Left Word 

n f- rB[27-31] 
rA f- ROTL(rS, n} 

If bit 26 of rB = 0, the contents of rS are shifted left the number 
of bits specified by rB[27-31]. Bits shifted out of position 0 are 
lost. Zeros are supplied to the vacated positions on the right. The 
32-bit result is placed into rA. If bit 26 of rB = 1, 32 zeros are 
placed into rA. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EQ, SO (if Rc = 1) 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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MPC823 Instruction Set-sraw 

sraw 

Assembler Syntax 

Definition 

Operation 

Description 

B-126 

sraw 
sraw. 

rA,rS,rB (Rc = 0) 
rA,rS,rB (Rc = 1) 

Shift Right Algebraic Word 

nf- rB[27-31] 
rA f- ROTL(rS, n) 

If rB[26] = O,then the contents of rS are shifted right the number 
of bits specified by rB[27-31]. Bits shifted out of position 31 are 
lost. The result is padded on the left with sign bits before being 
placed into rA. If rB[26] = 1, then rA is filled with 32 sign bits (bit 
0) from rS. CRO is set based on the value written into rA. 
XER[CA] is set if rS contains a negative number and any 1 bits 
are shifted out of position 31; otherwise XER[CA] is cleared. A 
shift amount of zero causes XER[CA] to be cleared. 

The sraw insiruciion, foiiowed by addze, can by used to divide 
quickly by 2n. The setting of the XER[CA] bit, by sraw, is 
independent of mode. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
o XER: 

Affected: CA 

MPC823 USER'S MANUAL MOTOROLA 



srawi 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-srawi 

srawi 
srawi. 

rA,rS,SH (Rc = 0) 
rA,rS,SH (Rc = 1) 

Shift Right Algebraic Word Immediate 

n f-- SH 
r f-- ROTL(rS, 32 - n) 

The contents of rS are shifted right the number of bits specified 
by operand SH. Bits shifted out of position 31 are lost. The 
shifted value is sign-extended before being placed in rA. The 
32-bit result is placed into rA. XER[CA] is set if rS contains a 
negative number and any 1 bits are shifted out of position 31; 
otherwise XER[CA] is cleared. A shift amount of zero causes 
XER[CA] to be cleared. 

The srawi instruction, followed by addze, can be used to divide 
quickly by 2/l. The setting of the CA bit, by srawi, is independent 
of mode. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
o XER: 

Affected: CA 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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MPC823 Instruction Set-srw 

srw 

Assembler Syntax 

Definition 

Operation 

Description 

B-128 

srw 
srw. 

rA,rS,rB (Rc = 0) 
rA,rS,rB (Rc = 1) 

Shift Right Word 

n <;- rB[27 -31 ] 
r <;- ROTL(rS, 32 - n) 

The contents of rS are shifted right the number of bits specified 
by the low-order six bits of rB. Bits shifted out of position 31 are 
lost. Zeros are supplied to the vacated positions on the left. The 
result is placed into rA. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 

MPC823 USER'S MANUAL MOTOROLA 



stb 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

stb rS,d(rA) 

Store Byte 

if rA = 0 then b ~ 0 
else b ~ (rA) 
EA ~ b + EXTS(d) 
MEM(EA, 1) ~ rS[24-31] 

MPC823 Instruction Set-stb 

EA is the sum (rAIO) + d. The contents of the low-order eight bits 
of rS are stored into the byte in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

0 
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MPC823 Instruction Set-stbu 

stbu 

Assembler Syntax 

Definition 

Operation 

Description 

8-130 

stbu rS,d(rA) 

Store Byte with Update 

EA ~ (rA) + EXTS(d) 
MEM(EA, 1) ~ rS[24-31] 
rA~ EA 

EA is the sum (rA) + d. The contents of the low-order eight bits 
of rS are stored into the byte in memory addressed by EA. EA is 
placed into rA. If rA = 0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

D 

MOTOROLA 



stbux 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-stbux 

stbux rS,rA,rB 

Store Byte with Update Indexed 

EA ~ (rA) + (rB) 
MEM(EA, 1) ~ rS[24-31] 
rA~EA 

EA is the sum (rA) + (rB). The contents of the low-order eight bits 
of rS are stored into the byte in memory addressed by EA. EA is 
placed into rA. If rA = 0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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MPC823 Instruction Set-stbx 

stbx 

Assembler Syntax 

Definition 

Operation 

Description 

8-132 

stbx rS,rA,rB 

Store Byte Indexed 

if rA = 0 then b f-- 0 
else b f-- (rA) 
EA f-- b + (rB) 
MEM(EA, 1) f-- rS[24-31] 

EA is the sum (rAIO) + (rB). The contents of the low-order eight 
bits of rS are stored into the byte in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

X 

MOTOROLA 



sth 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

sth rS,d(rA) 

Store Half Word 

if rA = 0 then b f- 0 
else b f- (rA) 
EA f- b + EXTS(d) 
MEM(EA, 2) f- rS[16-31] 

MPC823 Instruction Set-sth 

EA is the sum (rAIO) + d. The contents of the low-order 16 bits 
of rS are stored into the half word in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA D 
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MPC823 Instruction Set-sthbrx 

sthbrx 

Assembler Syntax 

Definition 

Operation 

Description 

8-134 

sthbrx rS,rA,rB 

Store Half Word Byte-Reverse Indexed 

if rA = 0 then b f- 0 
else b f- (rA) 
EA f- b + (rB) 
MEM(EA, 2) f- rS[24-31] II rS[16-23] 

EA is the sum (rAIO) + (rB). The contents of the low-order eight 
bits of rS are stored into bits 0-7 of the half word in memory 
addressed by EA. The contents of the subsequent low-order 
eight bits of rS are stored into bits 8-15 of the half word in 
memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

X 

MOTOROLA 



sthu 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

sthu rS,d(rA) 

Store Half Word with Update 

EA <- (rA) + EXTS(d) 
MEM(EA, 2) <- rS[16-31] 
rA<- EA 

MPC823 Instruction Set-sthu 

EA is the sum (rA) + d. The contents of the low-order 16 bits of 
rS are stored into the half word in memory addressed by EA. EA 
is placed into rA. If rA = 0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA 0 
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MPC823 Instruction Set-sthux 

sthux 

Assembler Syntax 

Definition 

Operation 

Description 

8-136 

sthux rS,rA,rB 

Store Half Word with Update Indexed 

EA f- (rA) + (rB) 
MEM(EA, 2) f- rS[16-31] 
rAf- EA 

EA is the sum (rA) + (rB). The contents of the low-order 16 bits 
of rS are stored into the half word in memory addressed by EA. 
EA is placed into rA. If rA = 0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 

MPC823 USER'S MANUAL MOTOROLA 



sthx 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

sthx rS,rA,rB 

Store Half Word Indexed 

if rA = a then b f- a 
else b f- (rA) 
EA f- b + (rB) 
MEM(EA, 2) f- rS[16-31] 

MPC823 Instruction Set-sthx 

EA is the sum (rAla) + (rB). The contents ofthe low-order 16 bits 
of rS are stored into the half word in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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MPC823 InstructionSet-stmw 

stmw 

Assembler Syntax 

Definition 

Operation 

Description 

B-138 

stmw rS,d(rA) 

Store Multiple Word 

if rA = a then b +- a 
else b +- (rA) 
EA +- b + EXTS( d) 
r +- rS 
do while r:::; 31 

. MEM(EA, 4) +- GPR(r) 
r+-r+1 
EA+- EA+4 

EA is the sum (rAIO) + d. n = (32 - rS). n consecutive words 
starting at EA are stored from the GPRs rS through r31. For 
example, if rS = 30, 2 words are stored. EA must be a multiple 
of four. If it is not, either the system alignment exception handler 
is invoked or ihe results are boundedly undefined. 

Note that this instruction is likely to have a greater latency and 
take longer to execute, perhaps much longer, than a sequence 
of individual load or store instructions that produce the same 
results. 

Other registers altered: 
o None 

POWER PC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

D 

MOTOROLA 



stswi 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

stswi rS,rA,NB 

Store String Word Immediate 

if rA = a then EA f- a 
else EA f- (rA) 
if NB = a then n f- 32 
else nf- NB 
r f- rS-1 
if- 32 
do while n> a 
if i = 32 then r f- r + 1 (mod 32) 
MEM(EA, 1) f- GPR(r)[i-i + 7] 
if- i + 8 
if i = 64 then i f- 32 
EA f- EA + 1 
n f- n-1 

MPC823 Instruction Set-stswi 

EA is (rAIO). Let n = NB if NB :t 0, n = 32 if NB = 0; n is the 
number of bytes to store. Let nr = CEIL(n + 4); nr is the number 
of registers to supply data. n consecutive bytes starting at EA are 
stored from GPRs rS through rS + nr-1. Bytes are stored left to 
right from each register. The sequence of registers wraps 
around through rO if required. Under certain conditions (like 
segment boundary crossing), the data alignment exception 
handler may be invoked. In some implementations, this 
instruction is likely to have a greater latency and take longer to 
execute than a sequence of individual load or store instructions 
that produce the same results. 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 

MPC823 USER'S MANUAL 



MPC823 Instruction Set-stswx 

stswx 

Assembler Syntax 

Definition 

Operation 

Description 

8-140 

stswx rS,rA,rB 

Store String Word Indexed 

ifrA = 0 then b ~ 0 
else b ~ (rA) 
EA ~ b + (rB) 
n ~ XER[25-31] 
r~ rS-1 
i~32 

do while n> 0 
if i = 32 then r ~ r + 1 (mod 32) 
MEM(EA, 1) ~ GPR(r)[i-i + 7] 
i~i+8 
if i = 64 then i ~ 32 
EA~ EA+ 1 
n~n-1 

EA is the sum (rAIO) + (rB). Let n = XER[25-31]; n is the number 
of bytes to store. Let nr = CEIL(n + 4); nr is the number of 
registers to supply data. n consecutive bytes starting at EA are 
stored from GPRs rS through rS + nr- 1. Bytes are stored left to 
right from each register. The sequence of registers wraps 
around through rO if required. If n = 0, no bytes are stored. Under 
certain conditions (for example, segment boundary crossing) the 
data alignment exception handler may be invoked. 

Note that, in some implementations, this instruction is likely to 
have a greater latency and take longer to execute, perhaps 
much longer, than a sequence of individual load or store 
instructions that produce the same results. 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 

MPC823 USER'S MANUAL MOTOROLA 



stw 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

stw rS,d(rA) 

Store Word 

if rA = a then b f- a 
else b f- (rA) 
EA f- b + EXTS(d) 
MEM(EA, 4) f- rS 

MPC823 Instruction Set-stw 

EA is the sum (rAla) + d. The contents of rS are stored into the 
word in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

D 

8-141 



MPC823 Instruction set-stwbrx 

stwbrx 

Assembler Syntax 

Definition 

Operation 

Description 

8-142 

stwbrx rS,rA,rB 

Store Word Byte-Reverse Indexed 

if r A = 0 then b f- 0 
else b f- (rA) 
EA f- b + (rB) 
MEM(EA, 4) f- rS[24-31] II rS[16-23] II rS[8-15] II rS[0-7] 

EA is the sum (rAIO) + (rB). The contents of the low-order eight 
bits of rS are stored into bits 0-7 of the word in memory 
addressed by EA. The contents of the subsequent eight low­
order bits of rS are stored into bits 8-15 of the word in memory 
addressed by EA. The contents of the subsequent eight low­
order bits of rS are stored into bits 16-23 of the word in memory 
addressed by EA. The contents of the subsequent eight low­
order bits of rS are stored into bits 24-31 of the word in memory 
addressed by EA. 

Other registers altered: 
o None 

POWER pc ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

X 

MOTOROLA 



stwcx. 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-stwcx. 

stwcx. rS,rA,rB 

Store Word Conditional Indexed 

ifrA = 0 then b ~ 0 
else b ~ (rA) 
EA~ b + (rB) 
if RESERVE then 
if RESERVE_ADDR = physicaLaddr(EA) 
MEM(EA, 4) ~ rS 
CRO ~ ObOO " Ob1 " XER[SO] 
else 
u ~ undefined 1-bit value 
if u then MEM(EA, 4) ~ rS 
CRO ~ ObOO " u " XER[SO] 
RESERVE ~O 
else 
CRO ~ ObOO " ObO " XER[SO] 

EA is the sum (rAIO) + (rB). If the reserved bit is set, the stwcx. 
instruction stores rS to effective address (rA + rB), clears the 
reserved bit, and sets CRO[EO]. If the reserved bit is not set, the 
stwcx. instruction does not do a store; it leaves the reserved bit 
cleared and clears CRO[EO]. Software must look at CRO[EO] to 
see if the stwcx. was successful. 

The reserved bit is set by the Iwarx instruction. The reserved bit 
is cleared by any stwcx. instruction to any address, and also by 
snooping logic if it detects that another processor does any kind 
of store to the block indicated in the reservation buffer when 
reserved is set. 

If a reservation exists, and the memory address specified by the 
stwcx. instruction is the same as that specified by the load and 
reserve instruction that established the reservation, the contents 
of rS are stored into the word in memory addressed by EA and 
the reservation is cleared. 
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8-144 

If a reservation exists, but the memory address specified by the 
stwcx. instruction is not the same as that specified by the load 
and reserve instruction that established the reservation, the 
reservation is cleared, and it is undefined whether the contents 
of rS are stored into the word in memory addressed by EA. 

If no reservation exists, the instruction completes without altering 
memory. 

The CRO field is set to reflect whether the store operation was 
performed as follows. 

CRO[LT GT EQ SO] = ObOO I I store-performed I I 
XER [SO] 

EA must be a multiple of four. If it is not, either the system 
alignment exception handler is invoked or the results are 
boundedly undefined. 

The granularity with which reservations are managed is 
implementation-dependent. Therefore, the memory to be 
accessed by the load and reserve and store conditional 
instructions should be allocated by a system library program. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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stwu 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

stwu rS,d(rA) 

Store Word with Update 

EA ~ (rA) + EXTS(d) 
MEM(EA, 4) ~ rS 
rA~EA 

MPC823 Instruction Set-stwu 

EA is the sum (rA) + d. The contents of rS are stored into the 
word in memory addressed by EA. EA is placed into rA. If rA = 
0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

D 
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stwux 

Assembler Syntax 

Definition 

Operation 

Description 

6-146 

stwux rS,rA,rB 

Store Word with Update Indexed 

EA ~ (rA) + (rB) 
MEM(EA, 4) ~ rS 
rA~ EA 

EA is the sum (rA) + (rB). The contents of rS are stored into the 
word in memory addressed by EA. EA is placed into rA. If rA = 
0, the instruction form is invalid. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

UISA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

X 
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stwx 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

stwx rS,rA,rB 

Store Word Indexed 

if rA = a then b ~ a 
else b ~ (rA) 
EA ~ b + (rB) 
MEM(EA, 4) ~ rS 

MPC823 Instruction Set-stwx 

EA is the sum (rAla) + (rB). The contents of rS are is stored into 
the word in memory addressed by EA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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subf 

Assembler Syntax 

Definition 

Operation 

Description 

8-148 

subf 
subf. 
subfo 
subfo. 

rD,rA,rB (OE = 0 Rc = 0) 
rD,rA,rB (OE = 0 Rc = 1) 
rD,rA,rB (OE = 1 Rc = 0) 
rD,rA,rB (OE = 1 Rc = 1) 

Subtract From 

rD f- .., (rA) + (rB) + 1 

The sum.., (rA) + (rB) + 1 is placed into rD. The subf instruction 
is preferred for subtraction because it sets few status bits. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
o XER: 

Affected: SO, OV (if OE = 1) 
Simplified mnemonics: 

equivalent to 

POWER PC ARCHITECTURE SUPERVISOR 
LEVEL LEVEL 

UISA 
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rD,rB,rA 

OPTIONAL FORM 

XO 

MOTOROLA 



subfc 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-subfc 

subfc 
subfc. 
subfco 
subfco. 

rD,rA,rB (OE = 0 Rc = 0) 
rD,rA,rB (OE = 0 Rc = 1) 
rD,rA,rB (OE = 1 Rc = 0) 
rD,rA,rB (OE = 1 Rc = 1) 

Subtract from Carrying 

rD ~ .., (rA) + (rB) + 1 

The sum.., (rA) + (rB) + 1 is placed into rD. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
The CRO field may not reflect the "true" (infinitely precise) 
result if overflow occurs (see XER below). 

o XER: 
Affected: CA 
Affected: SO, OV (if OE = 1) 

Simplified mnemonics: 

equivalent to 

POWERPC ARCHITECTURE SUPERVISOR 
LEVEL LEVEL 

UISA 

MPC823 USER'S MANUAL 

rD,rB,rA 

OPTIONAL FORM 

XO 
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subfe 

Assembler Syntax 

Definition 

Operation 

Description 

8-150 

subfe 
subfe. 
subfeo 
subfeo. 

rD,rA,rB (OE = 0 Rc = 0) 
rD,rA,rB (OE = 0 Rc = 1) 
rD,rA,rB (OE = 1 Rc = 0) 
rD,rA,rB (OE = 1 Rc = 1) 

Subtract from Extended 

rD ~ ..., (rA) + (rB) + XER[CA] 

The sum..., (rA) + (rB) + XER[CA] is placed into rD. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 
The CRO field may not reflect the "true" (infinitely precise) 
result if overflow occurs (see XER below). 

o XER: 
Affected: CA 
Affected: SO, OV (if OE = 1) 

POWER PC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA XO 
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subfic 

Assembler Syntax subfic rD,rA,SIMM 

Definition Subtract from Immediate Carrying 

Operation rD ~ ..., (rA) + EXTS(SIMM) + 1 

Description The sum..., (rA) + EXTS(SIMM) + 1 is placed into rD. 

Other registers altered: 
o XER: 

Affected: CA 

POWER PC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA 0 
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subfme 

Assembler Syntax 

Definition 

Operation 

Description 

8-152 

subfme 
subfme. 
subfmeo 
subfmeo. 

rD,rA (OE = 0 Rc = 0) 
rD,rA (OE = 0 Rc = 1) 
rD,rA (OE = 1 Rc = 0) 
rD,rA (OE = 1 Rc = 1) 

Subtract from Minus One Extended 

rD f- ..., (rA) + XER[CA] - 1 

The sum..., (rA) + XER[CA] + (32)1 is placed into rD. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, Ea, SO(if Rc = 1) 
The CRO field may not reflect the "true" (infinitely precise) 
result if overflow occurs (see XER below). 

o XER: 
Affected: CA 
Affected: SO, OV (if OE = 1) 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA xo 
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subfze 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-subfze 

subfze 
subfze. 
subfzeo 
subfzeo. 

rD,rA (OE = 0 Rc = 0) 
rD,rA (OE = 0 Rc = 1) 
rD,rA (OE = 1 Rc = 0) 
rD,rA (OE = 1 Rc = 1) 

Subtract from Zero Extended 

rD ~ ..., (rA) + XER[CA] 

The sum..., (rA) + XER[CA] is placed into rD. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EQ, SO (if Rc = 1) 
The CRO field may not reflect the "true" (infinitely precise) 
result if overflow occurs (see XER below). 

o XER: 
Affected: CA 
Affected: SO, OV (if OE = 1) 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA xo 
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sync 

Assembler Syntax 

Definition 

Description 

8-154 

sync 

Synchronize 

The sync instruction provides an ordering function for the effects 
of all instructions executed by a given processor. Executing a 
sync instruction ensures that all instructions preceding the sync 
instruction appear to have completed before the sync instruction 
completes, and that no subsequent instructions are initiated by 
the processor until after the sync instruction completes. When 
the sync instruction completes, all external accesses caused by 
instructions preceding the sync instruction will have been 
performed with respect to all other mechanisms that access 
memory. 

Multiprocessor implementations also send a sync address-only 
broadcast that is useful in some designs. For example, if a 
design has an externai buffer tilat reOiders loads and stores for 
better bus efficiency, the sync broadcast signals to that buffer 
that previous loads/stores must be completed before any 
following loads/stores. The sync instruction can be used to 
ensure that the results of all stores into a data structure, caused 
by store instructions executed in a "critical section" of a program, 
are seen by other processors before the data structure is seen 
as unlocked. The functions performed by the sync instruction 
will normally take a significant amount of time to complete, so 
indiscriminate use of this instruction may adversely affect 
performance. In addition, the time required to execute sync may 
vary from one execution to another. The eieio instruction may be 
more appropriate than sync for many cases. 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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tibia 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-tibia 

tibia 

Translation Lookaside Buffer Invalidate All 

All TLB entries ~ invalid 

The entire translation lookaside buffer (TLB) is invalidated (that 
is, all entries are removed). The TLB is invalidated regardless of 
the settings of MSR[IR] and MSR[OR]. The invalidation is done 
without reference to the SLB, segment table, or segment 
registers. This instruction does not cause the entries to be 
invalidated in other processors. This is a supervisor-level 
instructon. 

Other registers altered: 
o None 

POWERPC .ARCHITECTURE 
LEVEL· 

OEA 

MPC823 USER'S MANUAL 

SUPERVISOR 
LEVEL 

" 
OPTIONAL FORM 

" x 
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tlbie 

Assembler Syntax 

Definition 

Operation 

Description 

8-156 

tlbie rB 

Translation Lookaside Buffer Invalidate Entry 

VPS ~ rB[4-19] 
Identify TLB entries corresponding to VPS 
Each such TLB entry ~ invalid 

EA is the contents of rB. If the translation lookaside buffer (TLB) 
contains an entry corresponding to EA, that entry is made invalid 
(that is, removed from the TLB). 

Multiprocessing implementations (for example, the 601, and 
604) send a tlbie address-only broadcast over the address bus 
to tell other processors to invalidate the same TLB entry in their 
TLBs. 

The TLB search is done regardless of the settings of MSR[IR] 
and MSR[DR]. The search is done based on a portion of the 
logical page number within a segment, without reference to the 
segment registers. All entries matching the search criteria are 
invalidated. 

Block address translation for EA, if any, is ignored. This is a 
supervisor-level instruction. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

OEA 

MPC823 USER'S MANUAL 

SUPERVISOR OPTIONAL FORM 
LEVEL 

v v X 

MOTOROLA 



tlbsync 

Assembler Syntax 

Definition 

Description 

MOTOROLA 

MPC823 Instruction Set-tlbsync 

tlbsync 

TLB Synchronize 

If an implementation sends a broadcast for tlbie then it will also 
send a broadcast for tlbsync. Executing a tlbsync instruction 
ensures that all tlbie instructions previously executed by the 
processor executing the tlbsync instruction have completed on 
all other processors. The operation performed by this instruction 
is treated as a caching-inhibited and guarded data access with 
respect to the ordering done by eieio. This instruction is 
supervisor-level. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE 
LEVEL 

OEA 

MPC823 USER'S MANUAL 

SUPERVISOR 
LEVEL 

..; 

OPTIONAL FORM 

..; X 
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tw 

Assembler Syntax 

Definition 

Operation 

Description 

8-158 

tw TO,rA,rB 

Trap Word 

a~ EXTS(rA) 
b f- EXTS(rB) 
if (a < b) & TO[O] then TRAP 
if (a > b) & TO[1] then TRAP 
if (a = b) & TO[2] then TRAP 
if(a <U b) & TO[3] then TRAP 
if (a >U b) & TO[4] then TRAP 

The contents of rA are compared with the contents of rB. If any 
bit in the TO field is set and its corresponding condition is met by 
the result of the comparison, then the system trap handler is 
invoked. 

Other registers altered: 
o None 

Simplified mnemonics: 

tweq rA,rB 

twlge rA,rB 

trap 

equivalent to 

equivalent to 

equivalent to 

POWERPC ARCHITECTURE SUPERVISOR 
LEVEL LEVEL 

UISA 
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tw 4,rA,rB 

tw 5,rA,rB 

tw 31,0,0 

OPTIONAL FORM 

X 

MOTOROLA 



twi 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-twi 

twi TO,rA,SIMM 

Trap Word Immediate 

a ~ EXTS(rA) 
if (a < EXTS(SIMM)) & TO[O] then TRAP 
if (a > EXTS(SIMM)) & TO[1] then TRAP 
if (a = EXTS(SIMM)) & TO[2] then TRAP 
if (a <U EXTS(SIMM)) & TO[3] then TRAP 
if (a >U EXTS(SIMM)) & TO[4] then TRAP 

The contents of rA are compared with the sign-extended value 
of the SIMM field. If any bit in the TO field is set and its 
corresponding condition is met by the result of the comparison, 
then the system trap handler is invoked. 

Other registers altered: 
o None 

Simplified mnemonics: 

twgti rA,value equivalent to twi 8,rA,value 

twllei rA,value equivalent to twi 6,rA,value 

POWER PC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA D 
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xor 

Assembler Syntax 

Definition 

Operation 

Description 

8-160 

xor 
xor. 

XOR 

rA,rS,rB (Rc = 0) 
rA,rS,rB (Rc = 1) 

rA <- (rS) EB (rB) 

The contents of rS is XORed with the contents of rB and the 
result is placed into rA. 

Other registers altered: 
o Condition Register (CRO field): 

Affected: L T, GT, EO, SO (if Rc = 1) 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA X 
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xori 

Assembler Syntax 

Definition 

Operation 

Description 

MOTOROLA 

MPC823 Instruction Set-xori 

xori rA,rS,UIMM 

XOR Immediate 

rA f- (rS) ® ((16)0 II UIMM) 

The contents of rS are XORed with OxOOOO II UIMM and the 
result is placed into rA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA D 

MPC823 USER'S MANUAL 8-161 



MPC823 Instruction Set-xoris 

xoris 

Assembler Syntax 

Definition 

Operation 

Description 

8-162 

xoris rA,rS,UIMM 

XOR Immediate Shifted 

rA f- (rS) EB (UIMM II (16)0) 

The contents of rS are XORed with UIMM II OxOOOO and the 
result is placed into rA. 

Other registers altered: 
o None 

POWERPC ARCHITECTURE SUPERVISOR OPTIONAL FORM 
LEVEL LEVEL 

UISA D 
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INDEX 

A 
access, restricting, 15-5 
acronyms (defined), 24-1 
address bus, 13-32 
address field, 16-266 
address multiplexing, 15-60 
address translation, 11-2 
ALE_B,2-7 
algorithm, RISC timer table, 16-27 
APG (definition), 11-4 
AppleTalk (LocaITalk), 16-258 
applications, 1-12 
arbitration, 13-27 
architecture 

memory controller, 15-4 
MPC823,1-7 
PowerPC, 7-1 

AS, 2-6 
ASID (definition), 11-2 
ASYNC HDLC (SCC2) mode, 16-262 
asynchronous bus masters, 15-66, 15-68 
asynchronous mode, 16-197 
ATO, 2-8 
AT1,2-7 
AT2,2-7 
AT3,2-8 
atomic transaction, 13-16 
atomic update primitives, 7-4 
auto baud operation, 16-153 
autobuffer, 16-92 

B 
back trace, 20-6 
BAR, 6-17,20-44 
base registers, 15-9 
battery preservation, 5-24 
baud rate generator clock frequency, 5-20 
baud rate generators, 16-151 

block diagram, 16-151 
configuration register (BRGCx), 16-154 
features, 16-151 
memory map, 3-8 
UART examples, 16-156 

baud rates, typical, 16-156 

BB, 2-4, 13-7, 13-29 
BD (definition), 16-172 
BDIP, 2-2, 13-5, 13-36 
BG, 2-4, 13-7, 13-29 
BI, 2-3, 13-6, 13-36 
big-endian SDMA, 16-85 
bit assignments 

control registers, 6-20 
bit-stuffing (definition), 16-227 
BLANK,2-11 
block diagrams 

baud rate generators, 16-151 
clocks, 5-11 
communication processor module, 16-3 
core, 6-3 
data cache, 1 0-2 
DPLL receive, 16-188 
DPLL transmit, 16-188 
FC controller, 16-446 
IEEE 1149.1 test access port, 21-2 
instruction cache, 9-3 
LCD controller, 18-6 
memory controller, 15-3 
memory periodic timer request, 15-43 
MPC823,1-8 
parallel 1/0 port PA14, 16-473 
parallel 1/0 port PA15, 16-472 
periodic interrupt timer, 12-22 
real-time clock, 12-17 
RISC microcontroller, 16-5 
serial communication controller, 16-158 
serial interface, 16-114 
serial management controllers, 16-372 
serial peripheral interface, 16-424 
software watchdog timer, 12-27 
SPLL,5-12 
timers, 16-76 
video controller, 19-3 

boot ROM, locating, 15-38 
boundary scan bit definitions, 21-7 
boundary scan register, 21-4 
BR, 2-4, 13-7, 13-28 
branch folding, 6-5 
branch instructions, predicted and 

mispredicted, 6-6 
branch prediction policy (table), 6-6 
branch reservation station, 6-6 
breakpoints, 20-9 
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Index 

breaks, 16-205 
sending, 16-206 

BRG (definition), 16-151 
BRGCLK divisor, defining, 15-28 
BRGCLK, 5-19 
BRGCx, 16-154 
BRG01, 2-8, 2-9 
BRG02,2-9 
BRG03,2-9 
BRGOUT2, 2-9 
BS,15-56 
BS_BO, 2-5 
BS_81 , 2-5 
BS_82,2-5 
BS_83,2-5 
buffer chaining, 16-92 
buffer descriptor ring, USB, 16-367 
buffer descriptors 

12C controller 
receive, 16-459 
transmit, 16-461 

IDMA,16-97 
SCC2 in ASYNC HOLC mode 

receive, 16-273 
transmit, 16-275 

SCC2 in Ethernet mode 
receive, 16-332 
transmit, 16-335 

SCC2 in HOLC mode 
receive, 16-237 
transmit, 16-241 

SCC2 in Transparent mode 
receive, 16-303 
transmit, ; 6-305 

SCC2 in UART mode 
receive, 16-214 
transmit, 16-218 

SCC2,16-172 
serial management controllers, 16-374 
serial peripheral interface 

receive, 16-437 
transmit, 16-439 

SMC in Transparent mode 
receive, 16-408 
transmit, 16-410 

SMC in UART mode 
receive, 16-389 
transmit, 16-393 

universal serial bus 
receive, 16-358 
transmit, 16-361 

burst access, initiated by the MPC823, 13-44 
burst mechanism, 13-16 
burst show cycle, 13-33 
BURST, 2-2,13-4,13-32 

bus arbitration and transfers, 16-86 
bus bandwidth utilization, minimizing, 10-11 
bus busy, 13-29 
bus cycle access, requesting, 15-8 
bus exceptions, 16-113 
bus grant, 13-29 
bus interface 

features, 13-1 
operation, 13-7 

address transfer phase signals, 13-31 
arbitration phase signals, 13-27 
basic transfers, 13-8 
burst mechanism, 13-16 
burst transfers, 13-16 
data transfer phase signals, 13-36 
exception control cycles, 13-41 
single beat transfers, 13-8 
storage reservation, 13-38 
termination signals, 13-36 
transfer alignment and packaging, 13-25 

signal descriptions, 13-4 
transfer signals, 13-2 

bus master support, 15-68 
bus master, becoming, 13-27 
bus monitor, 12-11 
bus request, 13-28 
bus signals (illustration), 13-3 
byte selects, enabling, 15-57 

c 
C/I (definition), 16-145 
cache coherency, 9-14, 10-13 
cache hit, 9-1,9-7 
cache inhibit, 11-4 
cache miss, 9-1,9-8 
CAM (definition), 16-159 
cascaded mode, 16-78 
CASIO (definition), 11-2 
C02,2-10 
CE1_B,2-4 
CE2_B,2-5 
channel reception 

SMC in GCI mode (CII), 16-416 
SMC in Gel mode (monitor), 16-416 

channel transmission 
SMC in GCI mode (C/I), 16-416 
SMC in GCI mode (monitor), 16-416 

checkstop state, 7-9 
Chip-select logic 

updating code and programming memory 
regions, 9-14 

CICR, 16-495 
CIMR, 16-498 
CIPR, 16-497 
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CISR, 16-499 
CIVR, 16-500 
CLK,2-12 
CLK1,2-8 
CLK2,2-8 
CLK3,2-9 
CLK4,2-9 
CLKOUT, 2-6,5-16,5-19 
clock glitches, 16-191 
clock input to the prescaler, 16-152 
clock operation, 5-10 
clock skew, 13-7 
clock source and configuration options, 

determining, 5-22 
clock source and distribution (illustration), 5-2 
clock, of the video controller, 19-3 
clock, SPLL reference, 5-12 
clocks and power control, 5-1 

block diagram, 5-11 
configuration, 5-22 
features, 5-1 
internal clock signals, 5-16 

baud rate generator clock, 5-19 
general system clocks, 5-16 
LCD clocks, 5-21 
synchronization clocks, 5-20 

keys memory map, 3-4 
low-power divider, 5-14 
memory map, 3-4 
operation, 5-10 

oscillators and external clock input, 5-12 
system PLL, 5-12 

registers, 5-3 
timing, 15-45 

CMPA-D,20-42 
CMPAx, 6-17 
CMPE-F, 20-43 
CMPG-H, 20-43 
coding, 16-190 
collisions, 16-259, 16-327 
color RAM, 18-11 
commands 

ARM IDMA, 16-12, 16-101 
CACHE DISABLE, 9-11 
CACHE ENABLE, 9-11 
CACHE LINE FLUSH, 10-13 
CLOSE RX BD, 16-12, 16-202, 16-234, 16-271, 

16-301, 16-324, 16-386, 16-405, 
16-431, 16-456 

COPYBACK,10-13 
DATA CACHE DISABLE, 10-13 
DATA CACHE ENABLE, 10-13 
data cache, 10-13 
DEBUG PORT, 20-38 
DSP, 16-34 

END DOWNLOAD PROCEDURE, 20-40 
ENDPOINT, 16-355 

Index 

ENTER HUNT MODE, 16-12,16-201,16-234, 
16-271, 16-301, 16-323, 16-386, 16-405 

FLG,16-356 
GCI ABORT REQUEST, 16-12 
GCI TIMEOUT, 16-12 
GRACEFUL STOP TRANSMIT, 16-201, 

16-233, 16-270, 16-301, 16-323 
GRACEFUL STOP TX, 16-12 
12C controller, 16-456 
IDMA,16-101 
INIT DSP CHAIN, 16-34 
INIT DSP, 16-12 
INIT IDMA, 16-12, 16-101 
INIT RX AND TX PARAMS, 16-12 
INIT RX PARAMETERS, 16-202,16-234, 

16-271, 16-301, 16-324, 16-386, 16-405, 
16-431, 16-456 

INIT TX AND RX PARAMS, 16-420 
INITTX PARAMETERS, 16-201,16-233, 

16-270, 16-301, 16-323, 16-386, 16-405, 
16-431, 16-456 

INSTRUCTION CACHE BLOCK 
INVALIDATE,9-9 

instruction cache, 9-8 
INVALIDATE ALL, 9-9, 10-13 
LOAD & LOCK, 9-10 
LOCK LINE, 10-13 
RESTART TRANSMIT, 16-201,16-233, 

16-270, 16-301, 16-323, 16-386, 16-405 
RESTART TX, 16-12 
RISC microcontroller, 16-10, 16-12 
RST,16-355 
RUN, 15-18,15-41 
SCC2 in ASYNC HDLC mode, 16-270 
SCC2 in Ethernet mode, 16-323 
SCC2 in HDLC mode, 16-233 
SCC2 in Transparent mode, 16-300 
SCC2 in UART rnode, 16-201 
serial peripheral interface, 16-431 
SET GROUP ADDRESS, 16-12, 16-324 
SET TIMER, 16-12,16-24 
SMC in GCI mode, 16-420 
SMC in Transparent mode, 16-405 
SMC in UART mode, 16-386 
START DOWNLOAD PROCEDURE, 20-40 
START DSP CHAIN, 16-34 
START DSP, 16-12 
STOP IDMA, 16-12, 16-101 
STOP TRANSMIT, 16-201,16-233,16-270, 

16-300, 16-323, 16-386, 16-405 
STOP TX, 16-12 
TIMEOUT,16-420 
TRANSMIT ABORT REQUEST, 16-420 
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Index 

commands (continued) 
universal serial bus, 16-355 
UNLOCK ALL, 9-11, 10-13 
UNLOCK LINE, 9-10, 10-13 
USB, 16-12 
USBCMD,16-355 
WRITE, 15-78,15-90 

communication processor module (CPM), 16-1 
baud rate generator clock, 5-19 
baud rate generators, 16-151 

autobaud operation, 16-153 
block diagram, 16-151 
configuration registers, 16-154 
features, 16-151 
UART baud rate examples, 16-156 

block diagram, 16-3 
commands 

CPM command register example, 16-14 
CPM interrupt controller, 16-487 

features, 16-489 
interrupt examples 

PC6, .16-500 
USB,16-501 

interrupt vectors, 16-493 
masking interrupt sources, 16-492 
operation, 16-487 
programming, 16-495 
registers 

interrupt configuration, 16-495 
interrupt in-service, 16-499 
interrupt mask, 16-498 
interrupt pending, 16-497 
interrupt vector, 16-500 

source priorities, 16-489 
structure (illustration), 16-488 

digital signal processing, 16-28 
commands, 16-34 
DEMOD, 16-64 
execution times, 16-75 
features, 16-28 
FIR1,16-41 
FIR2,16-44 
FIR3, 16-48 
FIR5, 16-52 
FIR6,16-56 
IIR, 16-59 
LMS1,16-67 
LMS2,16-69 
MOD,16-62 
programming, 16-29 
WADD,16-72 

features, 16-1 
12C controller, 16-446 

block diagram, 16-446 
buffer descriptor ring, 16-457 

commands, 16-456 
features, 16-447 
operation, 16-447 
parameter RAM memory map, 16-453 
programming, 16-458 
receive buffer descriptor, 16-459 
registers, 16-458 
transmission and reception, 16-448 
transmit buffer descriptor, 16-461 

IDMA emulation, 16-90 
buffer descriptors, 16-97 
commands, 16-101 
interface signals, 16-91 
operation, 16-91 
parameter RAM memory map, 16-93 

memory map, 3-8 
parallel I/O ports, 16-467 

features, 16-468 
port A 

configuration example, 16-472 
operation, 16-468 
pins, 16-469 
registers, 16-470 

port B 
configuration example, 16-479 
operation, 16-474 
registers, 16-475 

port C 
pins, 16-479 
registers, 16-481 

" port D 
operation, 16-485 
registers, 16-486 

RiSe microcontrolier, 16-4 
block diagram, 16-5 
commands, 16-10, 16-12 
configuration register (RCCR), 16-8 
core interface, 16-6 
features, 16-5 
microcode development support control 

register (RMDS), 16-7 
microcode, 16-7 

SDMA channels, 16-84 
bus arbitration and transfers, 16-86 

serial communication controller, 16-157 
AppleTalk mode 

features, 16-259 
programming examples, 16-262 
programming, 16-261 

ASYNC HDLC mode, 16-262 
commands, 16-270 
configuration, 16-269 
errors, 16-271 
parameter RAM memory map, 16-267 
programming, 16-272 
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communication processor module 
serial communication controller (continued) 

receive buffer descriptors, 16-273 
registers, 16-272 
transmit buffer descriptor, 16-275 

block diagram, 16-158 
buffer descriptors, 16-172 
clock glitches, 16-191 
data synchronization register, 16-171 
digital phase-locked loop, 16-187 
disabling on-the-fly, 16-193 
OPLL and serial infra-red 

encoder/decoder, 16-192 
OPLL receive block diagram, 16-188 
OPLL transmit block diagram, 16-188 
Ethernet mode, 16-311 . 

commands, 16-323 
configuration, 16-322 
errors, 16-328 
features, 16-312 
operation, 16-312 
parameter RAM memory map, 16-318 
programming example, 16-340 
receive buffer descriptor, 16-332 
registers, 16-329 
transmit buffer descriptor, 16-335 

event register (SCCE), 16-181 
features, 16-159 
general SCC mode registers, 16-160 
HOLC bus controller, 16-250 

features, 16-252 
HOLC mode, 16-227 

commands, 16-233 
errors, 16-234 
features, 16-228 
parameter RAM memory map, 16-230 
programming, 16-232 
receive buffer descriptors, 16-237 
registers, 16-236 
transmit buffer descriptor, 16-241 

initialization, 16-182 
interrupts, 16-181 
IrOA mode, 16-280 

examples, 16"290 
high-speed, 16-283 
low-speed,16-281 
middle-speed, 16-282 
registers, 16-287 

mask register (SCCM), 16-181 
parameter RAM memory map, 16-176 
protocol-specific mode register, 1.6-170 

features, 16-228 
status register (SCCS), 16-181 
timing control, 16-183 
transmit-on-demand register, 16-171 

Transparent mode, 16-294 
commands, ·16-300 
errors, 16-302 
examples, 16-310 
features, 16-295 
operation, 16-294 

Index 

parameter RAM memory map, 16-300 
receive buffer descriptors, 16-303 
registers, 16-302 
transmit buffer descriptors, 16-305 

UART mode, 16-195 
commands, 16-201 
errors, 16-208 
features, 16-196 
programming, 16-200 
receive buffer descriptors, 16-214 
registers, 16-211 
transmit buffer descriptors, 16-218 

serial interface with time-slot assigner, 16-113 
block diagram, 16-114 
configuration, 16-115 
connections, 16-118 
features, 16-115 
general circuit interface, .16-145 
IOL interface, 16-139 
NMSI configuration, 16-148 
RAM operation, 16-118 
registers, 16-126 

serial management controllers 
block diagram, 16-372 
buffer descriptor operation, 16-374 
disabling on-the-fly, 16-380 
features, 16-373 
GCI mode, 16-415 

commands, 16-420 
features, 16-415 
parameter RAM memory map, 16-417 
registers, 16-421 

general SMC mode register, 16-374 
operation, 16-372 
Transparent mode, 16~399 

commands, 16-405 
errors, 16-406 
features, 16-399 
interrupts, 16-415 
NMSI programming example, 16-413 
p~rameter RAM memory map, 16-405 
receive buffer descriptor, 16-408 
registers, 16-406 
transmit buffer descriptor, 16-410 
TSA programming example, 16-414 .. 

UART mode, 16-382 
commands, 16-386 
errors, 16-387 
features, 16-383 
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Index 

communication processor module 
serial management controllers 

UART mode (continued) 
interrupts, 16-398 
parameter RAM memory map, 16-384 
programming example, 16-397 
programming, 16-385 
receive buffer descriptor, 16-389 
registers, 16-388 
transmit buffer descriptor, 16-393 

serial peripheral interface, 16-423 
block diagram, 16-424 
features, 16-424 
interrupts, 16-445 
master programming example, 16-443 
operation, 16-425 
parameter RAM memory map, 16-428 
programming, 16-433 
receive buffer descriptor, 16c437 
registers, 16-433 
slave programming example, 16-444 
transmission and reception, 16-426 
transmit buffer descriptor, 16-439 

synchronization clocks, 5-20 
timers 

block diagram, 16-76 
cascaded mode block diagram, 16-78 
examples, 16-83 
features, 16-76 
operation, 16-77 

universal serial bus, 16-342 
buffer descriptor ring, 16-366 
command register, 16-364 
commands, 16-355 
endpoint registers, 16-365 
errors, 16-356 
event register, 16-368 
features, 16-343 
initialization example, 16-369 
mask register, 16-369 
mode register, 16-357 
operation, 16-345 
parameter RAM memory map, 16-350 
receive buffer descriptor, 16-358 
slave address register, 16-363 
status register, 16-369 
transmission and reception, 16-347 
transmit buffer descriptor, 16-361 

communication, with peripherals, 16-6 
communication, with the core, 16-6 
comparing timer counts, 16-27 
condition register, 6-22 
configuration 

clock, 5-22 
for PCMCIA, 17-1 

general-purpose chip-select machine, 15-28 
HDLC bus controller, 16-251 
memory controller (illustration), 15-5 
NMSI, 16-148 
page mode DRAM, 15-77 
page mode extended data-out DRAM, 15-89 
port A example, 16-472 
port B example, 16-479 
power-on reset clock (table), 5-13 
reset, 4-7 
SCC2 in ASYNC HDLC mode, 16-269 
SCC2 in Ethernet mode, 16-322 
system endian, 14-1 
system interface unit, 12-2 
TOM with dynamic frames, 16-120 
TOM with static frames, 16-119 
time-slot assigner, 16-115 
UPMA,15-19 
UPMB,15-23 

connecting MPC823 to external peripheral, 15-32 
connecting the MPC823 to an SRAM device, 15-39 
connecting the MPC823 to memory device, 15-30 
connecting the MPC823 to static RAM 

memory, 15-39 
connecting UPM RAM array to DRAM, 15-77 
connections 

IrDA,16-192 
SCC2 in AppleTalk mode, 16-260 
to the time-slot assigner, 16-118 

content-addressable memory, 16-159 
control byte, 16-258 
control field, 16-266 
control frames, 16-258 
copyback mode, i 0- i i 
core, 6-1 

basic instruction pipeline, 6-4 
basic structure, 6-2 
block diagram, 6-3 
features, 6-1 
instruction flow, 6-2 
register unit, 6-15 

control registers, 6-16 
sequencer unit, 6-4 

external interrupt, 6-13 
flow control, 6-5 
interrrupt ordering, 6-14 
interrupt processing, 6-11 
interrupts, 6-7 
issuing instructions, 6-6 
precise exception model, 6-8 
serialization, 6-12 

cost, reduction, 5-12 
COUNT A, 20-53 
COUNTB, 20-54 
CPCR,16-10 
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CPM command register, 16-10 
CPM interrupt controller, 16-487 

configuration register (CICR), 16-495 
features, 16-489 
in-service register (CISR), 16-499 
interrupt mask register (CIMR), 16-498 
interrupt pending register (CIPR), 16-497 
interrupt structure (illustration), 16-488 
interrupt vector register (CIVR), 16-500 
interrupt vectors 

encoding, 16-494 
interrupts, 16-500 
masking interrupts, 16-492 
operation, 16-487 
PC6 example, 16-500 
programming, 16-495 
source priorities, 16-489 

highest priority interrupt, 16-490 
nested interrupts, 16-492 
USB and SCC2 relative priority, 16-490 

USB example, 16-501 
CPM, 16-1 
CR, 6-19,6-22 
CS output configurations, 15-30 
CS,15-55 
CS2,2-6 
CS3,2-6 
CS6,2-4 
CS7,2-5 
CSMAlCD,16-311 
CTS2,2-10 
cycle types, 15-42 

D 
DAR, 6-16,7-10 
data cache, 10-1 

block diagram, 10-2 
cache-inhibited accesses, 10-12 
coherency, 10-13 
commands 

CACHE LINE FLUSH, 10-13 
COPYBACK, 10-13 
DATA CACHE DISABLE, 10-13 
DATA CACHE ENABLE, 10-13 
INVALIDATE ALL, 10-13 
LOCK LINE, 10-13 
UNLOCK ALL, 10-13 
UNLOCK LINE, 10-13 

data path block diagram, 10-3 
debug support, 10-12 
featu res, 10-1 
freeze, 10-12 
how to enable and disable, 10-13 
implementation-specific operations, 10-4 

instructions, 10-3, 10-14 
operation, 10-10 
organization, 10-2 
programming, 10-3 
read, 10-10 
reading, 10-14 
special registers, 10-4 
write, 10-11 

data cache address register, 10-7 

Index 

data cache control and status register, 10-5 
data cache, how to flush and invalidate, 10-13 
data sampling, 15-64 
DC_ADR, 10-7 
DC_CSR,10-5 
dcbf, 10-14,11-48 
dcbi, 10-14,11-48 
dcbst, 10-14, 11-48 
dcbt, 10-14 
dcbtst, 10-14 
dcbz, 10-14,11-48 
debug mode 

entering, 20-26 
DEC, 12-13 
decoding data, with a DPLL, 16-190 
decrementer register, 12-13 
decrementer, 12-12 
DEMOD,16-64 

applications, 16-67 
function descriptor, 16-65 
modulation table, sample data buffers, and 

AGC constants, 16-65 
parameter packet, 16-66 

DER, 6-17,20-57 
development capabilities, 20-1 

development system interface, 20-20 
debug mode support, 20-22 
development interface port shift 

register, 20-30 
development port, 20-29 
trap enable control register, 20-31 
trap enable mode, 20-22 

features, 20-1 
program flow tracking, 20-2 

instruction fetch show cycle control, 20-8 
operation, 20-3 

compressing cancelled 
instructions, 20-8 

external hardware, 20-5 
internal hardware, 20-3 

programming, 20-41 
debug mode registers, 20-55 
development port data registers, 20-60 
development port registers, 20-42 
protecting the registers, 20-41 
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development capabilities (continued) 
software monitor debugger support 

freeze indication, 20-41 
watch pOints and breakpoints 

examples, 20-13 
internal,20-9 
operation, 20-16 

development port, 20-29 
configuration, 4-7 

DFNH,5-17 
DFNL,5-17 
dialog, 16-259 
differences 

between autobuffer and buffer chaining, 16-97 
HDLC and ASYNC HDLC, 16-279 

differential Manchester, 16-191 
digital phase-locked loop, 16-187 
digital signal processing, 16-28 
disable timer mechanism, 15-44, 15-64 
disabling 

all modules, 16-193 
idle sequence function, 16-209 
part of SCC transmitter, 16-193 
part of SCC2 receiver, 16-194 
part of SMC receiver, 16-382 
part of SMC transmitter, 16-381 
SCC2 receiver, 16-194 
SCC2 transmitter, 16-193 
SCC2, 16-193 
SMC receiver, 16-381 
SMC transmitter, 16-381 
SMC, 16-380 

DMA 
PCMCIA, 17-8 . 

DMA controller 
memory map, 3-6 

DMA, video controller, 19-4 
DPO, 2-3 
DP1,2-3 
DP2,2-4 
DP3,2-4 
DPDR, 6-17,20-60 
DPIR,6-17 
DPIRlDPDR, 20-30 
DPLL (definition), 16-187 
DRAM bank, sharing access to, 15-72 
DRAM with RAS precharge time,15-64 
DRAM, types, 15-77 
DREQ1,2-10 
DREQ2,2-10 
DREQx, about; 16-91·· 
DSCK, 2-7,2-12,20-29 
DSDI,2-12,20-29 
DSDO, 2-8,2-12,20-29 
DSISR, 6-16,7-10 

DSP 
firmware, 16-29 
function descriptors, 16-31 
functionality, 16-28 
hardware, 16-29 
implementation, 16-37 
library, 16-40 
parameter RAM, 16-32 
programming example (core and CPM), 16-39 
programming example (core), ·16-38 
software, 16-29 

DSR, 16-171 
dual-port RAM memory map, 3-11 

E 
echo mode (automatic), 16-169, 16-116 
edge interrupt, 12-7 
edge sensitive IDMA, 16-91 
EDO (definition), 15-89 
EEST,16-314 
eieio, 11-52 
electrical contention, avoiding, 13-37 
electrical information, 22-1 

DC, 22-4 
layout, 22-3 
power, 22-2 
ratings, 22-1 
thermal, 22-2 

emulation, IDMA, 16-90 
emulators, 20-1 
encoding data, with a DPLL, 16-190 
encoding, 16-266 
end ian modes, 14-1 

big endian, 14-5 
little endian, 14-3 
operation, 14-2,14-5 
PowerPC little-endian, 14-5 

errors 
abort sequence, 16-235,16-271 
break sequence received, 16-272 
break sequence, 16-210,16-387 
busy, 16-328, 16-356 
carrier sense lost during frame 

transmission, 16-328 
CD lost during character reception, 16-209 
CD lost during frame reception, 16-235, 16-271 
CD lost during message reception,16-302 
control characters, 16-204 
CRC, 16-235, 16-272, 16-329, 16-356 
CTS lost during character transmission, 16-208 
CTS lost during frame transmission, 

16-234, 16-271 
CTS lost during message transmission, 16-302 
framing, 16-210, 16-387 
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errors (continued) 
glitches, 16-191 
heartbeat, 16-328 
idle sequence receive, 16-209, 16-387 
late collision, 16-328 
noise, 16-209 
nonoctet aligned frame, 16-235 
non-octet aligned packet, 16-356 
non-octet, 16-329 
overrun, 16-209, 16-235, 16-271, 16-302, 

16-328,16-356,16-387,16-406 
parity, 16-209,16-387 
retransmission attempts limit expired, 16-328 
SCC2 in ASYNC HDLC mode, 16-271 
SCC2 in Ethernet mode, 16-328 
SCC2 in HDLC mode, 16-234 
SCC2 in Transparent mode, 16-302 
SCC2 in UART mode, 16-208 
SMC in Transparent mode, 16-406 
SMC in UART mode, 16-387 
sync signals, 16-123 
transmit timeout, 16-356 
transmit underrun, 16-356 
transmitter underrun, 16-234, 16-302, 16-328 
TX data not ready, 16-356 
underrun, 16-406 
universal serial bus, 16-356 

Ethemet 
introduction to, 16-314 

Ethernet mode, SCC2, 16-311 
examples 

byte-working mode, 20-13 
CPM command register, 16-14 
CPM interrupt controller 

PC6,16-500 
USB,16-501 

DPLL encoding, 16-190 
DSP implementation, 16-37 
DSP programming (core and CPM), 16-39 
DSP programming for core, 16-38 
external bus master, 15-72 
general circuit interface, 16-147 
half-word working mode 1, 20-13 
half-word working mode 2,20-14 
HDLC bus controller programming, 16-257 
HDLC interrupt event, 16-244 
hierarchical bus interface, 15-67 
IDL interface. 16-144 
initializing the RISC timers, 16-26 

. instruction execution, 8-4 
interrupt table handling, 12-11 
LCD controller, 18-19 
memory system interface 

page mode extended data-out, 15-89 
page-mode DRAM, 15-77 

PCMCIA timing, 17-22 
port A configuration, 16-472 
port B configuration, 16-479 
RISC timer interrupt handling, 16-27 

Index 

SCC2 HDLC receive buffer descriptor, 16-238 
SCC2 in AppleTalk mode 

programming, 16-262 
SCC2 in ASYNC HDLC mode 

programming, 16-279 
SCC2 in Ethernet mode programming, 16-340 
SCC2 in Ethernet mode receive buffer 

descriptor, 16-332 
SCC2 in HDLC mode address 

recognition, 16-232 
SCC2 in HDLC mode programming, 

16-248, 16-249 
SCC2 in high-speed IrDA mode 

programming, 16-293 
SCC2 in low-speed IrDA mode 

programming, 16-290 
SCC2 in middle-speed mode 

programming, 16-291 
SCC2 in Transparent mode 

programming, 16-310 
SCC2 in UART mode programming, 16-224 
SCC2 in UART mode S-record 

programming, 16-226 
SCC2 UART interrupt event, 16-221 
SCC2 UART receive buffer descriptor, 16-215 
serial peripheral interface master 

programming, 16-443 
serial peripheral interface slave 

programming, 16-444 
slow device interface, 15-67 
SMC in Transparent mode programming 

NMSI,16-413 
SMC in Transparent mode TSA 

programming, 16-414 
SMC in UART mode programming, 16-397 
SMC in UART mode receive buffer 

descriptor, 16-392 
SPI with different LEN values, 16-435 
timer initialization, 16-83 
translation reload, 11-50 
transparent synchronization, 16-299 
UART baud rate, 16-156 
universal serial bus initialization, 16-369 
video controller programming, 19-19 

exceptions, 20-28 
causes, 6-7 
control cycles, 13-41 
detecting, 6-9 
handling, 15-59 
PowerPC, 7-2 
sources, 6-7 
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execution, DSP, 16-75 
exiting from low-power mode, 5-28 
EXS (definition), 15-42 
EXTAL,2-6 
EXTCLK,2-6 
external accesses (definition), 15-68 
external bus masters, 15-68 
external bus, operating at lower frequencies, 5-17 
external hard reset, 4-3 
external interrupt 

latency, 6-13 
external memory access requests, 15-43 
external soft reset, 4-4 

F 
features 

baud rate generators, 16-151 
big endian mode, 14-5 
bus interface, 13-1 
clocks and power control, 5-1 
communication processor module, 16-1 
core, 6-1 
CPM interrupt controller, 16-489 
data cache, 10-1 
development capabilities, 20-1 
digital signal processing, 16-28 
HDLC bus controller, 16-252 
12C controller, 16-447 
IDMA,16-91 
instruction cache, 9-1 
LCD controller, 18-1 
little endian mode, 14-3 
memory controller, 15-1 
memory management unit, 11-1 
MPC823,1-1 
not supported by SMC in UART mode, 16-382 
parallel I/O ports, 16-468 
PCMCIA,17-1 
PowerPC little-endian mode, 14-5 
RISC microcontroller, 16-5 
RISC timer tables, 16-19 
SCC2 in AppleTalk mode, 16-259 
SCC2 in ASYNC HDLC mode, 16-262 
SCC2 in Ethernet mode, 16-312 
SCC2 in HDLC mode, 16-228 
SCC2 in Transparent mode, 16-295 
SCC2 UART controller, 16-196 
serial communication controller, 16-159 
serial interface, 16-115 
serial management controllers, 16-373 
serial peripheral interface, 16,424 
SMC in GCI mode, 16-415 
SMC in Transparent mode, 16-399 
SMC in UART mode, 16-383 

system interface unit, 12-2 
timers, 16-76 
universal serial bus, 16-343 
video controller, 19-2 

fetch serialization, causes of, 6-12 
FIELD,2-11 
filter, context-dependent, 20-14 
finite impulse response (FIR) filter, 16-28 
FIR1 

applications, 16-43 
coefficients and sample data buffers, 16-41 
function descriptor, 16-42 
parameter packet, 16-43 

FIR2 
applications, 16-47 
coefficients and sample data buffers, 16-44 
function descriptor, 16-45 
parameter packet, 16-47 

FIR3 
applications, 16-51 
coefficients and sample data buffers, 16-49 
function descriptor, 16-49 
parameter RAM, 16-51 

FIR5 
applications, 16-55 
coefficients and sample data buffers, 16-52 
function descriptor, 16-53 
parameter RAM, 16-55 

FIR6 
coefficients and sample data buffers, 16-56 
function descriptor, 16-57 
parameter packet, 16-59 

fixed-point exception cause register, 6-23 
fiag sequence, 16-266 
fly-by mode, 16-104 
FMO, 16-190 
FM1,16-190 
format 

Ethernet frame, 16-311 
high-speed IrDA, 16-285 
12C controller memory, 16-457 
instructions, B-1 
level one descriptor, 11-9 
level two descriptor, 11-10 
LocalTalk frames, 16-258 
low-speed IrDA, 16-281 
middle-speed IrDA, 16-282 
SCC2 buffer descriptors, 16-173 
serial management controller memory, 16-374 
serial peripheral interface memory, 16-432 
SMC in UART mode frames, 16-383 
UART character, 16-195 
universal serial bus commands, 16-355 
video RAM word, 19-17 

fractional stop bits, 16-207 
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frame buffer A start address register, 18-25 
frame buffer B start address register, 18-26 
frame buffer, 18-5 
frame check sequence, 16-266 
frame length, maximum, 16-116 
frame reception 

SCC2 in ASYNC HOLC mode, 16-263 
SCC2 in Ethernet mode, 16-317 
SCC2 in HOLC mode, 16-229 
SCC2 in Transparent mode, 16-296 
SCC2 in UART mode, 16-200 
SMC in Transparent mode, 16-400 
SMC in UART mode, 16-384 

frame transmission 
SCC2 in ASYNC HOLC mode, 16-262 
SCC2 in Ethernet mode, 16-316 
SCC2 in HOLC mode, 16-228 
SCC2 in Transparent mode, 16-295 
SCC2 in UART mode, 16-200 
SMC in Transparent mode, 16-399 
SMC in UART mode, 16-383 

FRAME,2-11 
free access override mode, 11-4 
frequencies, requirements for switching, 5-17 
frequency jitter, 5-14 
frequency of an application, 5-17 
frequency of interrupt routines, 5-17 
FRZ, 2-4, 20-30 
full-duplex operation, 16-252 
function descriptor (FO), 16-29 

G 
GCI (definition), 16-145,16-415 
GCLKx frequency, 5-19 
GCLKx,5-14 
GCLKx_50 frequency, 5-19 
GCLKx_50, 5-14 
GCLKxC, 5-14 
general circuit interface, 16-415 

activation and deactivation, 16-146 
operation, 16-145 
programming 

example, 16-147 
normal mode, 16-146 
SCIT mode, 16-147 

general-purpose chip-select machine, 15-28 
generating serial infra-red interaction pulses, 16-286 
glue logic, 15-5 
GNO, 2-12 
GPCM (definition), 15-28 
GPL_AO, 2-5 
GPL_A1,2-5 
GPL_A2,2-6 
GPL_A3,2-6 

GPL_A4,2-6 
GPL_A5,2-6 
GPL_BO, 2-5 
GPL_B1,2-5 
GPL_B2,2-6 
GPL_B3,2-6 
GPL_B4,2-6 
GPL_B5,2-2 
GSMR_H,16-160 
GSMR_L,16-164 
guarded, 11-4 

H 
hard reset configuration word, 4-10 
hard reset, registers affected, 6-24 
hash table algorithm, 16-326 
HOLC (definition), 16-227 
HOLC bus controller, 16-250 

accessing, 16-253 
delayed RTS mode, 16-255 
performance, 16-254 
using the time-slot assigner, 16-256 

HOLC mode (SCC2), 16-227 
history buffer storage, 6-9 
history buffer, instructions that fill it, 6-9 
horizontal sync, 18-4 
HRESET, 2-6, 4-3 
HSYNC, 2-11 

12AOO, 16-463 
12BRG, 16-464 
12C controller, 16-446 

address register (12AOO), 16-463 

Index 

baud rate generator register (12BRG), 16-464 
buffer descriptor ring, 16-457 
command register (12COM), 16-464 
commands, 16-456 
event register (12CER), 16-465 
features, 16-447 
mask register (12CMR), 16-466 
memory map, 3-5 
mode register (12MOO), 16-458 
operation, 16-447 
parameter RAM memory map, 16-453 
programming, 16-458 
receive buffer descriptor, 16-459 
transmission and reception, 16-448 
transmit buffer descriptor, 16-461 

12CER, 16-465 
12CMR,16-466 
12COM, 16-464 
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Index 

12CSCL,2-9 
12CSDA,2-9 
12MOD, 16-458 
I-address, 20-9 
IC_ADR,9-6 
IC_CSR,9-5 
IC_DAT,9-7 
icbi,11-48 
ICR,20-55 
ICTRL, 6-17,20-45 
IDG (definition), 16-259 
IDL (definition), 16-139 
IDL interface 

implementation, 16-140 
operation, 16-139 
programming, 16-143 

example, 16-144 
idle condition (definition), 16-195 
IDMA, 16-90 . 

buffer descriptors, 16-97 
commands, 16-101 
edge-sensitive mode, 16-102 
features, 16-91 
interface Signals, 16-91 
level-sensitive mode, 16-102 
mask register, 16-96,16-111 
operand transfers, 16-103 
operation, 16-91 
parameter RAM memory map, 16-93 
single address mode, 16-104 
single-buffer burst fly-by mode, 16-106 
starting, 16-102 
status register, 16-95, 16-110 
+ron~f.or-=", 1 e:LO" i Q .. i nil 
"'''''110 .. ''',"",,-,, I IV "'~, IV IV'-

IDMR, 16-96,16-111 
IDSR, 16-95,16-110 
IFG (definition), 16-259 
IIR,16-59 

applications, 16-61 
coefficients and sample data buffers, 16-59 
function descriptor, 16-60 
parameter packet, 16-61 

image sizes, switching between, 19-4 
IMMR, 3-1,6-18, 12-34 
implementation 

IDL interface, 16-140 
SCC2 ASYNC HDLC, 16-266 

implementing a precise exception model, 6-8 
IN token, 16-349 
infra-red encoder/decoder, 16-192 
initialization 

of the control registers, 6~24 
serial communication controller, 16-182 
universal serial bus example, 16-369 

instruction address, 20-9 

instruction cache, 9-1 
address register, 9-6 
coherency, 9-14 
commands, 9-8 

CACHE DISA8LE, 9-11 
CACHE ENA8LE, 9-11 
INSTRUCTION CACHE 8LOCK 

INVALIDATE,9-9 
INVALIDATE ALL, 9-9 
LOAD & LOCK, 9-10 
UNLOCK ALL, 9-11 
UNLOCK LINE, 9-10 

control and status register, 9-5 
data path block diagram, 9-4 
data port register, 9-7 
debug support, 9-15 
disabling, 9-11 
enabling, 9-11 
features, 9-1 
inhibiting, 9-11 
instruction fetch on a predicted path, 9-8 
invalidating, 9-9 
operation, 9-7 
reading, 9-12 
reset, 9-14 
restoring the state of, 9-15 
restrictions, 9-14 
special-purpose control registers, 9-4 
updating code and memory region 

attributes, 9-14 
writing, 9-14 

instruction execution timing examples, 8-4 
instruction execution timing, 8-1 
instiuction fetch show cycles, 20-8 
instruction flow (illustration), 6-3 
instruction register, 21-19 
instruction, long latency, 6-9 
instructions, 8-1 

add,8-7 
addc, 8-8 
adde, 8-9 
addi,8-10 
addic, 8-11 
addic., 8-12 
addis, 8-13 
addme, 8-14 
addze, 8-15 
and,8-16 
andc, 8-17 
andi.,8-18 
andis., 8-19 
b,8-20 
bC,8-21 
bcctr, 8-23 
bclr, 8-25 
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instructions (continued) 
branch, 8-1 
bypass, 21-20 
cache control, 8-3 
clamp, 21-20 
cmp, 8-27 
cmpi,8-28 
cmpl,8-29 
cmpli,8-30 
cntlzwx, 8-31 
conditions for retiring from head of queue, 6-13 
CR logical, 8-1 
crand,8-32 
crandc, 8-33 
creqv, 8-34 
crnand, 8-35 
crnor, 8-36 
cror, 8-37 
crorc, 8-38 
crxor, 8-39 
data cache, 10-3,10-14 
dcbf,8-40 
dcbi,8-42 
dcbst, 8-44 
dcbt, 8-45 
dcbtst, 8-46 
dcbz, 8-47 
divw, 8-49 
divwu, 8-51 
eciwx, 8-53 
ecowx, 8-55 
eieio, 8-57 
eqv, 8-59 
execution results, 6-23 
extest, 21-19 
extsb,8-60 
extsh,8-61 
fields, 8-2 
fixed-point arithmetic (divide), 8-2 
fixed-point arithmetic (multiply), 8-2 
fixed-point arithmetic, 8-2 
fixed-point compare, 8-2 
fixed-point load and store, 8-2 
fixed-point load, 8-2 
fixed-point logical, 8-2 
fixed-point rotate and shift, 8-2 
fixed-point store, 8-2 
fixed-point trap, 8-1 
format, 8-1 
hi-z, 21-20 
icbi,8-62 
illegal and reserved, 7-1 
isync, 8-64 
Ibz, 8-65 
Ibzu, 8-66 

Ibzux, 8-67 
Ibzx, 8-68 
Iha, 8-69 
Ihau, 8-70 
Ihaux, 8-71 
Ihax, 8-72 
Ihbrx, 8-73 
1hz, 8-74 
Ihzu, 8-75 
Ihzux, 8-76 
Ihzx, 8-77 
Imw, 8-78 
Iswi,8-79 
Iswx, 8-81 
Iwarx, 8-83 
Iwbrx, 8-85 
Iwz, 8-86 
Iwzu, 8-87 
Iwzux, 8-88 
Iwzx, 8-89 
mcrf,8-90 
mcrxr, 8-91 
mfcr 8-93 
mfmsr, 8-94 
mfspr, 8-95 
mftb,8-99 
move condition register from XER, 8-2 
move from external to core, 8-1 
move from others, 8-2 
move from special registers, 8-1 
move to external to the core, 8-1 
move to LR, CTR, 8-1 
move to special 8-1 

Index 

move to/from special-purpose register, 8-2 
mtcrf,8-101 
mtmsr, 8-102 
mtspr, 8-103 
mulhw, 8-107 
mulhwu, 8-108 
mulli,8-109 
mullw, 8-110 
nand, 8-111 
neg, 8-112 
nonoptional, 7-1 
nor, 8-113 
notations and conventions, 8-3 
optional,7-1 
or, 8-114 
orc, 8-115 
order storage access, 8-3 
ori,8-116 
oris, 8-117 
rfi,8-118 
rlwimi,8-119 
rlwinm, 8-121 
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Index 

instructions (continued) 
rlwnm, B-123 
sample/preload, 21-20 
sc, B-125 
slw, B-126 
sraw, B-127 
srawi, B-128 
srw, B-129 
stb, B-130 
stbu, B-131 
stbux, B-132 
stbx, B-133 
sth, B-134 
sthbrx, B-135 
sthu, B-136 
sthux, B-137 
sthx, B-138 
stmw, B-139 
storage control, 8-3 
storage synchronization, 8-2 
string, 8-2 
stswi, B-140 
stswx, B-141 
stw, B-142 
stwbrx, B-143 
stwcx, B-144 
stwu, B-146 
stwux, B-147 
stwx, B-148 
subf, B-149 
subfc, B-150 
subfe, B-151 
subfic, B-152 
subfme, 8-;53 
subfze, B-154 
sync, B-155 
synchronize, 8-2 
system call, 8-1 
timing list, 8-1 
tibia, B-156 
tlbie, B-157 
tlbsync, B-158 
tw, B-159 
twi, B-160 
xor, B-161 
xori, B-162 
xoris, B-163 

instructions, about, 

1-14 

class, 7-1 
compression of, 20-8 
controlling the flow of, 6-5 
definitions, 7-1 
flow, 6-2 
invalid and preferred, 7-1 

issuing, 6-6 
serializing, 6-12 

interdialog gap, 16-259 
interface, development system, 20-20 

debug mode support, 20-22 
trap enable mode, 20-22 

interfacing with slow devices, 15-67 
interference, reducing, 5-19 
interframe gap, 16-259 
internal accesses (definition), 15-68 
internal arbiter, enabling, 13-41 
internal hard reset, causes of, 4-3 
internal memory map register, 3-1 
internal soft reset, 4-4 
interrupt controller memory map, 3-6 
interrupt generation, 5-28 
interrupt handler code, notification of 

restartability, 6-10 
interrupt latency, minimal, 6-13 
interrupt structure (illustration), 12-5 
interrupt vectors 

encoding, 16-494 
generating, 16-493 

interrupt, conditions for, 6-7 
interrupt, recovery from, 6-8 
interrupt, restarting after an, 6-10 
interrupts 

classes, 7-7 
configuring, 12-5 
CPM interrupt controller, 16-500 
definitions, 7-8 
external,6-13 
from SCC2, 16-181,16-182 
highest priority, ; 6-490 
implementation-specific 

breakpoint, 6-10 
data TLB error, 11-48 
data TLB miss, 11-47 
debug port unmaskable, 6-10 
instruction TLB error, 11-48 
instruction TLB miss, 11-47 

masking sources in the CPM, 16-492 
memory management unit 

implementation-specific data TLB 
error, 11-48 

implementation-specific data TLB 
miss, 11-47 

implementation-specific instruction 
TLB error, 11-48 

implementation-specific instruction 
TLB miss, 11-47 

nested, 16-492 
on a serial interface RAM entry, 16-137 
order of detection, 6-14 
PCMCIA,17-8 
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interrupts (continued) 
processing, 6-11, 7-8 
serial peripheral interface, 16-445 
SIU sources, 12-6 
SMC in Transparent mode, 16-415 
SMC in UART mode, 16-398 
system reset, 6-24 
types, 6-14 

invalidating the TLB, 11-51 
10IS16_B,2-7 
lORD, 2-5 
IOWR,2-5 
IP _BO, 2-7 
IP _B1, 2-7 
IP _B2, 2-7 
IP _B3, 2-7 
IP _B4, 2-7 
IP _B5, 2-7,2-8 
IP _B7, 2-8 
IrDA, 16-280 

4PPM data encoding, 16-283 
data link layer, 16-284 
high-speed, 16-283 
interaction pulses, 16-286 
IrDA (definition), 16-192 
low-speed, 16-281 
middle-speed, 16-282 
physical layer, 16-285 
programming 

high-speed example, 16-293 
low-speed example, 16-290 
middle-speed example, 16-291 

IRLAP (definition), 16-262 
IRMODE,16-287 
IRQO,2-4 
IRQ1,2-4 
IRQ2,2-3 
IRQ3,2-3 
IRQ4,2-3 
IRQ5,2-4 
IRQ6,2-4 
IRQ7,2-4 
IRSIP,16-289 
isochronous operation, 16-196 
IWPO,2-7 
IWP1,2-7 
IWP2,2-7 

J 
JTAG (definition), 21-1 

MOTOROLA 

K 
keep-alive power (KAPWR), 2-12, 5-25 
key register operation, 5-27 
KR, 2-3, 13-5 

L 
L 1 RCLKA, 2-8 
L1RQA,2-10 
L 1 RSYNCA, 2-10 
L1RXDA,2-8 
L 1 ST1, 2-9,2-10 
L1ST3,2-10 
L1ST4,2-10 
L1ST6,2-10 
L1ST7,2-10 
L1ST8,2-10 
L 1TCLKA, 2-9 
L 1TSYNCA, 2-10 
L1TXDA,2-8 
L-address, 20-9 
latency, command execution, 16-14 
latency, interrupt, 6-11 
LCCR,18-20 
LCD controller 

block diagram, general, 18-6 
color RAM, 18-28 

Index 

active four- and eight-bit color mode, 18-34 
four-bit/pixel grayscale mode, 18-31 
one-bit/pixel monochrome mode, 18-28 
passive, four- and eight-bit color 

mode, 18-33 
two-bit/pixel grayscale mode, 18-30 

contrast and brightness control, 18-13 
DMA control, 18-12 
featu res, 18-1 
FIFO, 18-8 
frame control, 18-12 
horizontal control, 18-12 
interface, 18-3, 18-13 

active, 18-16 
analog, 18-18 
passive, 18-14 
single- and dual-scan panels, 18-14 

LCD clocks, 5-21 
memory map, 3-5 
operation, 18-7 
panel connection examples, 18-35 
pixel generation, 18-9 

color, 18-11 
grayscale, 18-9 
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Index 

LCD controller (continued) 
registers, 18-20 

configuration register (LCCR), 18-20 
frame buffer A start address register 

(LCFAA), 18-25 
frame buffer B start address register 

(LCFBA), 18-26 
horizontal control register (LCHCR), 18-22 
status register (LCSR), 18-27 
vertical controler register (LCVCR), 18-23 

system considerations, 18-18 
timing control, 18-13 
vertical control, 18-12 

LCD horizontal control register, 18-22 
LCD status register, 18-27 
LCD technology, 18-2 
LCD vertical control register, 18-23 
LCD_A,2-9 
LCD_AC, 2-11 
LCD_B,2-9 
LCD_C, 2-10 
LCDCLK and LCDCLK50 frequency, 5-21 
LCDCLK,5-21 
LCDCLK50, 5-21 
LCFAA,18-25 
LCFBA, 18-26 
LCHCR, 18-22 
LCSR,18-27 
LCTRL 1, 20-48 
LCTRL2, 20-50 
LCTRLx, 6-17 
LCVCR, 18-23 
LDO, 2-11 
LD1,2-11 
LD2,2-11 
LD3,2-11 
LD4,2-11 
LD5,2-11 
LD6,2-11 
LD7,2-11 
LD8,2-11 
L -data, 20-9 
LEN values, 16-435 
level interrupt, 12-7 
level sensitive IDMA, 16-91 
library, DSP, 16-40 
limitations, of the USB host, 16-344 
linefeed, 16-226 
little-end ian SOMA, 16-85 
LMS1,16-67 

applications, 16-69 
coefficients and sample data buffers, 16-67 
function descriptor, 16-68 
parameter packet, 16-69 

LMS2,16-69 
applications, 16-72 
coefficients and sample data buffers, 16-70 
function descriptor, 16-70 
parameter packet, 16-72 

load (instruction), 10-12 
LOAD,2-11 
load/store address, 20-9 
load/store data, 20-9 
LOE,2-11 
loopback mode (local), 16-168 
loopback mode, 16-116 
loopback, 16-327 
loopback/echo mode, 16-169 
loops, nesting, 15-59 
low-power divider, 5-14 
low-power mode (illustration), 5-29 

power consumption equations, 5-31 
low-power stop operation, 12-28 
low-power, operating at, 5-28 
Iwarx, 13-38 
LWPO, 2-7 
LWP1, 2-7,2-8 

M 
M_CASID,11-18 
M_TW,11-37 
M_ TWB, 11-36 
MAC (definition), 16-4 
machine A mode register, 15-19 
machine B mode register, 15-23 
machine state register, 6-20 
MAMR,15-19 
Manchester, 16-191 
MAR,15-27 
master, 16-425 
MBMR,15-23 
MCR, 15-17 
MD_AP, 11-32 
MD_CAM,11-38 
MD_CTR,11-17 
MD_EPN,11-20 
MD_RAMO, 11-39 
MD_RAM1,11-41 
MD_RPN,11-26 
MD_ TWC, 11-34 
MDR,15-26 
mechanicals, 23-1 

pin assignment, 23-2 
memory access, controlling, 15-41 
memory address register, 15-27 
memory coherence, 7-4, 11-4 
memory command register, 15-17 
memory controller, 15-1 
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architecture, 15-4 
baud rate generator clock, 5-19 
block diagram, 15-3 
external masters, 15-68 

examples, 15-72 
types, 15-68 

featu res, 15-1 
GPCM configuration, 15-28 
memory map, 3-2 
memory system interface examples, 15-77 
registers, 15-7 
transfers, 13-25 
UPMs 

block diagram, 15-41 
clock timing, 15-45 
programming, 15-44 
RAM array, 15-48 
requests, 15-42 
wait mechanism, 15-65 

memory data register, 15-26 
memory management unit, 11-1 

accessing the control registers, 11-52 
address translation, 11-2 
features, 11-1 
interrupts, 11-47 
programming, 11-15 

control registers, 11-16 
data status registers, 11-37 
instruction status registers, 11-43 

protection, 11-3 
storage control, 11-4 
TLB manipulation, 11-49 
translation lookaside buffers, 11-2 
translation table structure, 11-5 

level one descriptor, 11-9 
level two descriptor, 11-10 

memory map, 3-1 
baud rate generators, 3-8 
clocks and reset keys, 3-4 
clocks and reset, 3-4 
communication processor module, 3-8 
CPM interrupt controller, 3-6 
CPM timer, 3-7 
OMA controller, 3-6 
dual-port RAM, 3-11 
HOLC bus controller, 16-257 
12C controller, 3-5, 16-453 
LCO controller, 3-5 
memory controller, 3-2 
parallel ports, 3-6 
PCMCIA,3-2 
Port B, 3-10 
SCC2 in ASYNC HOLC mode, 16-267 
SCC2 in Ethernet mode, 16-318 
SCC2 in HOLC mode, 16-230 

SCC2 in Transparent mode, 16-300 
SCC2 in UART mode, 16-198 

Index 

serial communication controller, 3-9, 16-176 
serial interface, 3-11 
serial management controllers, 3-9, 

3-10, 16-375 
serial peripheral interface, 3-10, 16-428 
SMC in GCI mode, 16-417 
SMC in Transparent mode, 16-405 
SMC in UART mode, 16-384 
specialized RAM, 3-11 
system integration timer keys, 3-4 
system integration timers, 3-3 
system interface unit, 3-1 
universal serial bus, 3-8, 16-350 
video controller, 3-4 

memory periodiC timer prescaler register, 15-28 
memory status register, 15-15 
memory structure, SCC2, 16-174 
mfspr, 10-4,11-15,12-13 
mftb,12-14 
mftbu, 12-14 
MLAP, 11-31 
MLCAM, 11-43 
MLCTR,11-16 
MLEPN,11-19 
MLRAMO, 11-45 
MLRAM1, 11-46 
MLRPN, 11-21 
MI_ TWC, 11-33 
microcode configurations, 16-9 
microcode, executing from RAM or ROM, 16-7 
MMU registers 

current address space 10 register, 11-18 
data access protection register, 11-32 
data CAM entry read register, 11-38 
data control register, 11-17 
data effective page number, 11-20 
data RAM entry read register 0, 11-39 
data RAM entry read register 1, 11-41 
data real page number register, 11-26 
data tablewalk control register, 11-34 
instruction access protection register, 11-31 
instruction CAM entry read register, 11-43 
instruction control register, 11-16 
instruction effective page number 

register, 11-19 
instruction RAM entry read register 0, 11-45 
instruction RAM entry read register 1, 11-46 
instruction real page number register, 11-21 
instruction tablewalk control register, 11-33 
tablewalk base register, 11-36 
tablewalk special register, 11-37 
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MOD 
applications, 16-64 
function descriptor, 16-63 
modulation table and sample data buffers, 16-62 
parameter packet, 16-64 

MOOCK1 and MOOCK2, 2-8, 5-22 
modes 

copy back, 10-11 
data cache, 10-10 
switching between, 5-30 
writethrough, 10-12 

MPC821 compared to MPC823, 1-13 
MPC821 and SCC2, 16-159 
MPC823 

about the, 1-1 
block diagram, 1-8 
clocks, 5-10 
communication processor module, 16-1 
compared with MPC821, 1-13 
core, 6-1 
data cache, 10-1 
debugging, 9-15, 10-12 
development capabilities, 20-1 
electrical characteristics, 22-1 
endian modes, 14-1 
Ethernet, 16-313 
external bus interface, 13-1 
features, 1-1 
general system (illustration), 14-2 
IEEE 1149.1 test access port, 21-1 
instruction cache, 9-1 
instruction set, 8-6 
IrOA, 16-280 
LCD controller, 18-1 
mechanical data and ordering information, 23-1 
memory controller, 15-1 
memory management unit, 11-1 
PCMCIA interface, 17-1 
power supply, 5-25 
signals, 2-1 
system interface unit, 12-1 
terminology, 24-1 
video controller, 19-1 

MPTPR, 15-28 
MSR, 6-19, 6-20, 7-9 
MSTAT,15-15 
mtmsr, 14-5 
mtspr, 10-4,11-15,12-13,14-5 
mttb,12-14 
mttbu, 12-14 
multibuffer operation, 16-200 
multidrop environment, 16-202 

N 
N/C, 2-12 
NMI (definition), 12-6 
NMSI 

configuration, 16-148 
features, 16-115 

NMSI (definition), 16-113 
no access override mode, 11-4 
no override mode, 11-4 
noise, reducing, 5-19 
NRZ, 16-190 
NTSC (definition), 19-20 

o 
OE,2-5 
OHCI (definition), 16-344 
OP2 and OP3, 2-8 
Open Host Controller Interface, 16-344 
operand placement (effects), 7-4 
operating frequencies, reducing and restoring, 5-15 
operation 

address translation, 11-2 
autobaud,16-153 
boot chip-select, 15-38 
bus interface, 13-7 
clocks, 5-10 
CPM interrupt controller, 16-487 
data cache, 10-10 
digital phase-locked loop, 16-187 
OSP, 16-28 
endian mode. 14-5 
freeze, 12-28 
general circuit interface, 16-145 
general-purpose Chip-select machine, 15-28 
HOLC bus controller, 16-250 
FC controller, 16-447 
IOL interface, 16-139 
instruction cache, 9-7 
IrOA, 16-192 
LCD controller, 18-7 
LocalTalk, 16-258 
low-power, 5-28 
low-speed IrOA, 16-281 
memory controller (illustration), 15-7 
parallel I/O ports, 16-467 
PCMCIA I/O cards, 17-7 
PCMCIA memory-only cards, 17-7 
PCMCIA, 17-7 
port A, 16-468 
port 8, 16-474 
port C, 16-479 
port 0, 16-485 
power control, 5-24 
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operation (continued) 
program flow tracking, 20-3 
RAM word, 15-54 
register unit of the core, 6-15 
SCC2 in Ethernet mode, 16-311, 16-313 
SCC2 in HDLC mode, 16-227 
SCC2 in IrDA mode, 16-280 
SCC2 in Transparent mode, 16-294 
SCC2 in UART mode, 16-195 
SOMA, 16-86 
sequencer unit of the core, 6-4 
serial interface RAM, 16-118 
serial management controllers, 16-372 
serial peripheral interface 

multimaster, 16-427 
serial peripheral interface, 16-425 
SMC in GCI mode, 16-415 
timers, 16-77 
translation lookaside buffers, 11-2 
universal serial bus, 16-342 
user-programmable machines, 15-41 
video controller, 19-2 
watchpoints and breakpoints, 20-16 

operations that support end ian modes, 14-2 
option registers, 15-11 
ordering information, 23-1 
oscillator, main clock, 5-12 

advantages, 5-10 
OSCM,5-12 
OSI (definition), 16-227 
OSSCLK,5-12 
OUT token, 16-348 
output enable, 18-4 

p 

package dimensions, 23-3 
PADAT,16-470 
PADIR,16-471 
PAL (definition), 19-24 
PAODR, 16-470 
PAPAR, 16-471,16-487 
parallel I/O ports, 16-467 

featu res, 16-468 
memory map, 3-6 
operation, 16-467 
port A 

examples, 16-472 
registers 

data direction (PADIR), 16-471 
data (PADAT), 16-470 
open-drain (PAODR), 16-470 
pin assignment (PAPAR), 16-471 

port B 
configuration example, 16-479 
operation, 16-474 
pins, 16-474 
registers 

data direction (PBDIR), 16-477 
data (PBDAT), 16-476 
open-drain (PBODR), 16-475 

Index 

pin assignment (PBPAR), 16-478 
port C 

operation, 16-479 
pins, 16-479 
registers 

port 0 

data (PCDAT), 16-482 
data direction (PCDIR), 16-482 
interrupt control (PCINT), 16-484 
pin assignment (PCPAR), 16-483 
special options (PCSO), 16-483 

operation, 16-485 
pins, 16-485 
registers, 16-486 

data (PDDAT), 16-486 
data direction (PDDIR), 16-486 
pin assignment (PDPAR), 16-487 

parameter RAM memory map 
DSP,16-32 
FC controller, 16-453 
IDMA,16-93 
RISC timer tables, 16-19 
SCC2 in ASYNC HDLC mode, 16-267 
SCC2 in Ethernet mode, 16-318 
SCC2 in HDLC mode, 16-230 
SCC2 in Transparent mode, 16-300 
SCC2 in UART mode, 16-198 
serial peripheral interface, 16-428 
SMC in GCI mode, 16-417 
SMC in Transparent mode 16-405 
SMC in UART mode, 16-384 
universal serial bus, 16-350 

parameter RAM, structure, 16-17 
parameter storage, 16-32 
parity error, 15-7,15-8 
parity, configuring, 15-8 
patterns, preamble, 16-189 
PBDAT, 16-476,16-482 
PBDIR, 16-477 
PBGA (definition), 23-3 
PBODR,16-475 
PBPAR, 16-478 
PBRx, 17-16 
PCDIR, 16-482 
PCI bridge (definition), 14-2 
PCINT, 16-484 
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Index 

PCMCIA, 17-1 
configuration, 17-1 
features, 17-1 
memory map, 3-2 
operation 

DMA,17-8 
1/0 cards, 17-7 
interrupts, 17-8 
memory-only cards, 17-7 
power control, 17-8 
reset and three-state, 17-8 

programming, 17-9 
registers 

base (PBRx), 17-16 
interface enable (PER), 17-13 
interface general control register B 

(PGCRB), 17-15 
interface input pins (PIPR), 17-9 
interface status change (PSCR), 17-11 
option (PORx), 17-17 

signals, 17-3 
timing examples, 17-22 

PCOE,2-5 
PCPAR,16-483 
PCSO, 16-483 
PCWE,2-5 
PDA example, 16-4 
PDDAT, 16-486 
PDDIR, 16-486 
PER, 17-13 
performance 

achieving the best, 5-24 
Ethernet, 16-326 
HDLe bus controHer, 15-254 
maximizing, 9-15 

periodic interrupt count register key, 5-27 
periodic interrupt status and control register 

key, 5-27 
periodic interrupt status and control register, 12-23 
periodic interrupt timer block diagram, 12-22 
periodic interrupt timer count register, 12-24 
periodic interrupt timer register, 12-25 
periodic interrupt timer, 12-22 
periodic timers, 15-43 
PGCRB,17-15 
phase jitter, 5-14 
phase skew, 5-13 
pin aSSignments 

port A, 16-469 
port B, 16-474 
port C, 16-479 
port D, 16-485 
PWM channels, 16-24 

pinout diagram, 2-1 

pins, 2-1 
assignment, 23-2 
development support, 20-29 
NMSI, 16-150 
system interface unit, 12-29 
unconnected,2-12 
universal serial bus, 16-346 

pipeline bubbles, cause of, 6-5 
PIPR, 17-9 
PISCR, 12-23 
PISCRK, 5-27 
PITC, 12-24 
PITCK,5-27 
PITR, 12-25 
pixel generation, 18-9 
PLL,13-7 
PLL, low power, and reset control register, 5-7 
PLL, low-power and reset control register key, 5-27 
PLPRCRK, 5-27 
PORESET, 2-6, 4-2 
portA 

data direction register, 16-471 
data register, 16-470 
open-drain register, 16-470 
pin assignment register, 16-471 

Port B 
memory map, 3-10 

port B 
data direction register, 16-477 
data register, 16-476 
open-drain register, 16-475 
pin assignment register, 16-478 

port C 
data direction register, 16-482 
data register, 16-482 
interrupt control register, 16-484 
pin assignment register, 16-483 
special options register, 16-483 

port D 
data direction register, 16-486 
data register, 16-486 
pin assignment register, 16-487 

port width (definition), 13-2 
ports, special to MSR, 6-11 
PORx, 17-17 
power 

conserving, 5-19, 9-7, 10-11, 16-194 
keep-alive power 

register locking, 5-27 
operation, 5-24 
PCMCIA,17-8 
planes, 5-24 
rails, 5-24 
switching schemes, 5-26 

power supply pins, 2-12 
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power supply requirements, 5-25 
power-down mode, exiting from, 5-30 
power-on reset, 4-2 

state of key registers, 5-27 
PowerPC core 

about the, 6-1 
basic structure, 6-2 
features, 6-1 

PowerPC standards 
PowerPC Operating Environment Architecture 

(Book 3) 
branch processor, 7-6 
fixed-point processor, 7-6 
interrupts, 7-7 
optional facilities and instructions, 7-17 
reference and change bits, 7-7 
storage control instructions, 7-7 
storage model, 7-6 
timer facilities, 7-17 

PowerPC User Instruction Set Architecture 
(Book 1) 

branch instructions, 7-2 
branch processor, 7-2 
computation modes, 7-1 
exceptions, 7-2 
fixed point-processor, 7-2 
instruction classes, 7-1 
load/store processor, 7-3 
reserved fields, 7-1 

PowerPC Virtual Environment Architecture 
(Book 2) 

operand placement effects, 7-4 
storage control instructions, 7-5 
storage model, 7-4 
timebase, 7-5 

PPM (definition), 16-283 
PPP (definition), 16-262 
PRE token, 16-350 
preamble, sending, 16-206 
processor, state of, 6-20 
program flow tracking, 20-2 
program trace cycle (definition), 20-3 
program trace, reconstructing, 20-2 
programming 

CPM interrupt controller, 16-495 
data cache, 10-3 
development port, 20-41 
OSP, 16-29 
general circuit interface, 16-146 
HOLC bus controller, 16-257 
IOL interface, 16-143 
instruction cache, 9-4 
memory management unit, 11-15 
PCMCIA,17-9 
SCC2 in AppleTalk mode, 16-261 

Index 

SCC2 in ASYNC HOLC mode example, 16-279 
SCC2 in ASYNC HOLC mode, 16-272 
SCC2 in Ethernet rnode example, 16-340 
SCC2 in Ethernet mode, 16-329 
SCC2 in HOLC mode example, 16-248,16-249 
SCC2 in HOLC mode, 16-232 
SCC2 in IrOA mode, 16-287 
SCC2 in low-speed IrOA mode 

example, 16-290 
SCC2 in middle-speed IrOA mode 

example, 16-291 
SCC2 in Transparent mode example, 16-310 
SCC2 in UART mode example, 16-224 
SCC2 in UART mode S-record 

example, 16-226 
SCC2 in UART mode, 16-200 
SCC2 Transparent mode patterns, 16-297 
serial interface RAM, 16-120 
serial peripheral interface master 

example, 16-443 
serial peripheral interface slave 

example, 16-444 
serial peripheral interface, 16-433 
SIU interrupt controller, 12-7 
SMC in Transparent mode NMSI 

example, 16-413 
SMC in Transparent mode TSA 

example, 16-414 
SMC in UART mode example, 16-397 
SMC in UART mode, 16-385 
SPLL,5-1 
system interface unit, 12-30 
time-slot assigner, 16-116 
TLB replacement counter, 11-51 
universal serial bus, 16-357 
user-programmable machines, 15-44 
video controller, 19-5 

promiscuous operation, 16-294 
protocols 

asynchronous, 16-187 
SCC2 in ASYNC HOLC mode, 16-262 
SCC2 in Ethernet mode, 16-311 
SCC2 in HOLC mode, 16-227 
SCC2 in IrOA mode, 16-280 
SCC2 in Transparent mode, 16-294 
SCC2 in UART mode, 16-195 
SMC in GCI mode, 16-415 
SMC in Transparent mode, 16-399 
SMC in UART mode, 16-382 
switching, 16-194,16-382 
synchronous, 16-183 

PSCR, 17-11 
PSMR (general), 16-170 
PSMR-SCC2 ASYNC HOLC, 16-272 
PSMR-SCC2 Ethernet, 16-329 
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PSMR-SCC2 HDLC, 16-236 
PSMR-SCC2 UART, 16-211 
PTR, 2-8, 13-4 
PTS (definition), 15-42 
pull-up resistors, 16-467 
pulses, 16-286 
PWM (definition), 16-19 

R 
raindrop effect, 18-3 
RAM addresses, serial interface RAM, 16-124 
RAM array and signal generation, 15-48 

size, 15-48 
indexing service requests, 15-43 

RAM word 
definition, 15-49 
format, 15-49 
operation, 15-54 
storing, 15-43 

RAM, video control, 19-16 
RBS (definition), 15-42 
RCCR,16-8 
RCLK,16-314 
RDIWR, 2-2, 13-4, 13-32 
read accesses, extending hold time, 15-35 
read hit, 10-10 
read miss, 10-10 
real-time clock, 12-17 

block diagram, 12-17 
registers 

alarm register key, 5-27 
alarm seconds kev. 5-27 
alarm register, 12:21 
alarm seconds register, 12-20 
register key, 5-27 
register, 12-19 
status and control register key, 5-27 
status and control register, 12-18 

reference bit updates, 11-4 
register unit, of the core, 6-15 
registers 

baud rate generator configuration, 16-154 
boundary scan, 21-4 
breakpoint address, 20-44 
breakpoint counter A value and control, 20-53 
breakpoint counter B value and control, 20-54 
comparator A-D value, 20-42 
comparator E-F value, 20-43 
comparator G-H value, 20-43 
condition, 6-22 
control,6-16 
CPM command, 16-10 
CPM interrupt controller, 16-495 
data cache (special), 10-4 

data cache address, 10-7 
data cache control and status, 10-5 
data synchronization, 16-171 
debug enable, 20-57 
decrementer, 12-13 
development port data, 20-60 
development port shift, 20-30 
DSP event, 16-35 
DSP mask, 16-36 
fixed-point exception cause, 6-23 
frame buffer A start address set 0, 19-11 
frame buffer A start address, 18-25 
frame buffer B start address, 18-26 
general SCC mode high and low, 16-160 
general SMC mode, 16-374 
12C address, 16-463 
12C baud rate generator, 16-464 
12C command, 16-464 
FC event, 16-465 
12C mask, 16-466 
FC mode, 16-458 
I DMA mask, 16-96, 16-111 
IDMA status, 16-95 
IDSR,16-110 
instruction cache address, 9-6 
instruction cache control and status, 9-5 
instruction cache data port, 9-7 
instruction support control, 20-45 
internal memory map, 3-1, 12-34 
interrupt cause, 20-55 
key, 3-4, 5-27 
LCD controller configuration, 18-20 
load/store support AND-OR control, 20-50 
load/store support comparators control, 20-48 
machine A mode, 15-19 
machine B mode, 15-23 
machine state, 6-20 
memory address, 15-27 
memory command, 15-17 
memory controller base, 15-9 
memory controller option, 15-11 
memory controller, 15-7 
memory data, 15-26 
memory periodic timer prescaler, 15-28 
memory status, 15-15 
MMU current addresss space ID, 11-18 
MMU data access protection, 11-32 
MMU data CAM entry read, 11-38 
MMU data control, 11-17 
MMU data effective page number, 11-20 
MMU data RAM entry read 0, 11-39 
MMU data RAM entry read 1, 11-41 
MMU data real page number, 11-26 
MMU data tablewalk control, 11-34 
MMU instruction access protection, 11-31 
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registers (continued) 
MMU instruction CAM entry read, 11-43 
MMU instruction control, 11-16 
MMU instruction effective page number, 11-19 
MM U instruction RAM entry read 0, 11-45 
MMU instruction RAM entry read 1, 11-46 
MMU instruction real page number, 11-21 
MMU instruction tablewalk control, 11-33 
MMU tablewalk base, 11-36 
MMU tablewalk special, 11-37 
PCMCIA base, 17-16 
PCMCIA interface enable, 17-13 
PCMCIA interface general control 

register B, 17-15 
PCMCIA interface input pins, 17-9 
PCMCIA interface status change, 17-11 
PCMCIA option, 17-17 
periodic interrupt status and control, 12-23 
periodic interrupt timer count, 12-24 
periodic interrupt timer, 12-25 
PLL, low power, and reset control, 5-7 
port A data direction, 16-471 
port A data, 16-470 
port A open-drain, 16-470 
port A pin assignment, 16-471 
port A, 16-470 
port B data direction, 16-477 
port B data, 16-476 
port B open-drain, 16-475 
port B pin assignment, 16-478 
port B, 16-475 
port C data direction, 16-482 
port C data, 16-482 
port C interrupt control, 16-484 
port C pin assignment, 16-483 
port C special options, 16-483 
port C, 16-481 
port D data direction, 16-486 
port D data, 16-486 
port D pin assignment, 16-487 
port D, 16-486 
protocol-specific mode, 16-170 
real-time clock alarm seconds, 12-20 
real-time clock alarm, 12-21 
real-time clock status and control, 12-18 
real-time clock, 12-19 
reset status, 4-5 
RISC controller configuration, 16-8 
RISC microcode development support 

control, 16-7 
RISC timer event, 16-25 
RISC timer mask, 16-25 
SCC2 ASYNC HDLC event, 16-277 
SCC2 ASYNC HDLC mode, 16-272 
SCC2 Ethernet event, 16-338 

SCC2 Ethernet mask, 16-340 
SCC2 Ethernet mode, 16-329 
SCC2 Ethernet status, 16-340 
SCC2 event, 16-181 
SCC2 HDLC event, 16-243 
SCC2 HDLC mask, 16-246 
SCC2 HDLC mode, 16-236 
SCC2 HDLC status, 16-247 
SCC2 infra-red serial interaction pulse 

control, 16-289 
SCC2 mask, 16-181 
SCC2 serial infra-red mode, 16-287 
SCC2 status, 16-181 
SCC2 Transparent event, 16-307 
SCC2 Transparent mask, 16-309 
SCC2 Transparent status, 16-309 
SCC2 UART event, 16-221 
SCC2 UART mask, 16-223 
SCC2 UART status, 16-224 
SDMA address, 16-90 
SDMA configuration, 16-87 
SDMA mask, 16-89 
SDMA status, 16-88 
SDMA,16-87 
serial interface clock route, 16-134 
serial interface command, 16-136 
serial interface global mode, 16-126 
serial interface mode, 16-127 
serial interface RAM pointer, 16-137 
serial interface 'status, 16-137 
SIU interrupt edge/level, 12-9 
SIU interrupt mask, 12-8 
SIU interrupt pending, 12-7 
SIU interrupt vector, 12-10 
SIU module configuration, 12-30 
SMC GCI event, 16-422 
SMC GCI mask, 16-423 
SMC in GCI mode, 16-421 
SMC transparent event, 16-412 
SMC transparent mask, 16-413 
SMC transparent mode, 16-406 
SMC UART event, 16-395 
SMC UART mask, 16-397 
SMC UART mode, 16-388 
software service, 12-27 
special-purpose, 6-16 

unsupported registers, 7-6 
SPI command, 16-441 
SPI event, 16-442 
SPI mask, 16-443 
SPI mode, 16-433 
system clock and reset control, 5-3 
system protection control, 12-35 
test access port instruction, 21-19 
timebase reference, 12-15 
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registers (continued) 
timebase status and control, 12-16 
timebase, 12-14 
timer capture, 16-82 
timer counter, 16-82 
timer event, 16-83 
timer global configuration, 16-78,16-79 
timer mode, 16-80 
timer reference, 16-81 
transfer error status, 12-36 
transmit-on-demand, 16-171 
trap enable control, 20-31 
universal serial bus command, 16-364 
universal serial bus endpoint, 16-365 
universal serial bus event, 16-368 
universal serial bus mask, 16-369 
universal serial bus mode, 16-357 
universal serial bus slave address, 16-363 
universal serial bus status, 16-369 
video background color buffer, 19-9 
video command, 19-8 
video controller configuration, 19-5 
video frame buffer A start address set 1, 19-14 
video frame buffer B start address set 0, 19-12 
video frame buffer B start address set 1, 19-15 
video frame configuration set 0, 19-10 
video frame configuration set 1, 19-13 
video status, 19-7 
write-protected, 5-27 

registers (special) outside of the core 
encoding, 6-19 

requests to initiate a UPM cycle, 15-42 
exception, 15-44 
mAmnnl !:I(,,(,,':U::C! 1 ~_A ~ 
"'--"'-'J ....................... , .""" ,"'" 

memory periodic timer, 15-43 
software, 15-43 

reset, 4-1 
configuration 

hard reset, 4-7 
soft reset, 4-12 

hard reset configuration word, 4-10 
instruction cache, 9-14 
PCMCIA, 17-8 
results at, 4-1 
status register key, 5-27 
status register, 4-5 
types, 4-2 

resetting the registers and parameters for all the 
channels, 16-10 

resolution, 16-77 
restartability (interrupts), 6-10 
restrictions on the MPC823, 21-21 
RETRY, 2-3, 13-5, 13-41 
RFC 1549 

exceptions, 16-266 

rfi, 16-495,16-499,16-500,16-501 
RISC microcontroller, 16-4 
RISC timer event register, 16-25 
RISC timer initialization example, 16-26 
RISC timer interrupt example, 16-27 
RISC timer mask register, 16-25 
RISC timer table algorithm, 16-27 
RMOS,16-7 
RS-232 standard, 16-195 
RSR,4-5 
RSRK,5-27 
RSS (definition), 15-42 
RSTCONF, 2-6 
RSV, 2-3, 13-4 
RTC, 12-19 
RTCAl, 12-21 
RTCAlK, 5-27 
RTCK,5-27 
RTCSC, 12-18 
RTCSCK, 5-27 
RTER,16-25 
RTMR,16-25 
RTS2,2-10 
RTSEC, 12-20 
RTSECK, 5-27 
RXO, 16-314 
RX02,2-8 

s 
srr (definition), 16-145 
SCC2 (definition), 16-157 
SCC2 and USB priority, 16-490 
SCCE,16-181 
SCCE-ASYNC HOlC, 16-277 
SCCE-Ethernet, 16-338 
SCCE-HOlC, 16-243 
SCCE-Transparent, 16-307 
SCCE-UART,16-221 
SCCM,16-181 
SCCM-Ethernet, 16-340 
SCCM-HOlC, 16-246 
SCCM-Transparent, 16-309 
SCCM-UART,16-223 
SCCR,5-3 
SCCRK,5-27 
SCCS, 16-181 
SCCS-Ethernet, 16-340 
SCCS-HOlC, 16-247 
SCCS-Transparent, 16-309 
SCCS-UART, 16-224 
schematic of the MPC823, 23-3 
SCIT (definition), 16-145 
scratch pad, 16-32 
SOACK1, 2-9, 2-10 
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SOACK2,2-9 
SOACKx, about, 16-91 
SOAR,16-90 
SOCR,16-87 
SOMA,16-84 

address register, 16-90 
configuration register, 16-87 
definition, 16-4 
mask register, 16-36 
status register, 16-35, 16-88 

SOMR, 16-36,16-89 
SOSR, 16-35, 16-88 
selecting a general system clock, 5-17 
selecting a machine, 15-4 
self-refresh mode, exiting, 15-43 
sequence of interrupt detection, 6-14 
sequencer unit, of the core, 6-4 
serial communication controller, 16-157 

AppleTalk mode, 16-258 
connectivity, 16-260 
features, 16-259 
operation, 16-258 
programming, 16-261, 16-262 

ASYNC HOLC mode 
16-262 

commands, 16-270 
configuration, 16-269 
errors, 16-271 
event register (SCCE-ASYNC 

HOLC), 16-277 
features, 16-262 
frame reception, 16-263 
frame transmission, 16-262 
implementation, 16-266 
mode register (PSMR-SCC2 ASYNC 

HOLC), 16-272 
parameter RAM memory map, 16-267 
programming guide, 16-279 
receive buffer descriptor, 16-273 
transmit buffer descriptor, 16-275 

block diagram, 16-158 
buffer descriptor format, 16-173 
clock glitches, 16-191 
data synchronization register (OSR), 16-171 
digital phase-locked loop, 16-187 
disabling on-the-fly, 16-193 
Ethernet mode, 16-311 

address recognition, 16-324 
collision handling, 16-327 
commands, 16-323 
configuration, 16-322 
connecting to EEST, 16~314 
errors, 16-328 
event register, 16-338 
features, 16-312 

frame reception, 16-317 
frame transmission, 16-316 
hash table algorithm, 16-326 
interpacket gap time, 16-327 

Index 

loopback and full-duplex operation, 16-327 
mask register, 16-340 
mode register (PSMR-Ethernet), 16-329 
operation, 16-311 
parameter RAM memory map, 16-318 
programming example, 16-340 
receive buffer descriptor, 16-332 
status register, 16-340 
transmit buffer descriptor, 16-335 

event register (SCCE), 16-181 
features, 16-159 
general SCC mode high register 

(GSMR_H),16-160 
general SCC2 mode low register 

(GSMR_L),16-165 
HOLC bus controller, 16-250 

features, 16-252 
memory map and programming, 16-257 

HOLC mode 
commands, 16-233 
errors, 16-234 
event register (SCCE-HOLC), 16-243 
frame reception, 16-229 
frame transmission, 16-228 
mask register (SCCM-HOLC), 16-246 
mode register (pSMR-SCC2 

HOLC), 16-236 
operation, 16-227 
programming, 16-232 
receive buffer descriptors, 16-237 
status register (SCCS-HOLC), 16-247 
transmit buffer descriptor, 16-241 

initialization, 16-182 
interrupts, 16-181 
IrOA mode, 16-280 

data link layer, 16-284 
high-speed, 16-283 

programming example, 16-293 
infra-red interaction pulses, 16-286 
infra-red serial interaction pulse control 

register (IRSIP), 16-289 
low-speed, 16-281 

programming example, 16-290 
middle-speed, 16-282 

programming example, 16-291 
physical layer, 16-285 
programming, 16-287 
serial infra-red mode register 

(IRMOOE), 16-287 
IrOA, about, 16-192 
mask register (SCCM), 16-181 
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serial communication controller (continued) 
memory map, 3-9 
parameter RAM memory map, 16-176 
protocol-pecific mode register (PSMR), 16-170 
protocols, 16-157 
status register (SCCS), 16-181 
switching protocols, 16-194 
timing, 16-183 
transmit-on-demand register (TODR), 16-171 
Transparent mode, 16-294 

commands, 16-300 
errors, 16-302 
event register (SCCE-Transparent), 

16-307 
examples, 16-310 
features, 16-295 
frame reception, 16-296 
frame transmission, 16-295 
mask register (SCCM-Transparent), 

16-309 
operation, 16-294 
parameter RAM memory map, 16-300 
receive buffer descriptor, 16-303 
status register (SCCS-Transparent), 

16-309 
synchronization, 16-296 
transmit buffer descriptor, 16-305 

UART mode, 16-195 
break support, 16-205 
commands, 16-201 
control characters, 16-203 
errors, 16-208 
features, 16-196 
fractional stop bits, 16-207 
parameter RAM memory map, 16-198 
programming example, 16-224, 16-226 
programming, 16-200 
receive buffer descriptor, 16-214 
recognizing addresses, 16-202 
SCC2 UART event register 

(SCCE-UART), 16-221 
SCC2 UART mask register 

(SCCM-UART), 16-223 
SCC2 UART status register 

(SCCS-UART),16-224 
sending a break, 16-206 
sending·a preamble, 16-206 
transmit buffer descriptor, 16-218 
wake-up timer, 16-205 

serial DMA, 16-84 
serial interface, 16-113 

block diagram, 16-114 
change requirements, 16-123 
clock route registe (SICR), 16-134 
command register (SICMR), 16-136 

global mode register (SIGMR), 16-126 
memory map, 3-11 
mode register (SIMODE), 16-127 
NMSlfeatures, 16-115 
programming RAM entries, 16-120 
RAM modes, 16-123 
RAM operation, 16-118 
RAM pointer register (SIRP), 16-137 
status register (SISTR), 16-137 
testing modes, 16-116 
time-slot assigner features, 16-115 

serial management controllers, 16-372 
buffer descriptor operation, 16-374 
disabling on-the-fly, 16-380 
features, 16-373 
GCI mode, 16-415 

CII channel handling, 16-416 
CII channel reception, 16-416 
CII channel transmission, 16-416 
commands, 16-420 
event register (SMCE-GCI), 16-422 
features, 16-415 
mask register (SMCM-GCI), 16-423 
mode register (SMCMR-GCI), 16-421 
monitor channel reception, 16-416 
monitor channel transmission, 16-416 
operation, 16-416 
parameter RAM memory map, 16-417 

general parameter RAM memory map, 16-375 
general SMC mode register (SMCMR), 16-374 
memory map, 3-9 
parameter RAM memory map, 16-375 
Transparent mode, 16-399 

commands, 16-405 
errors, 16-406 
event register (SMCE-Transparent), 

16-412 
features, 16-399 
frame reception, 16-400 
frame transmission, 16-399 
interrupts, 16-415 
mask register (SMCM-Transparent), 

16-413 
mode register (SMCMR-Transparent), 

16-406 
NMSI programming example, 16-413 
parameter RAM memory map, 16-405 
receive buffer descriptor, 16-408 
synchronization with SMSYNx, 16-401 
synchronization with the TSA, 16-403 
transmit buffer descriptor, 16-410 
TSA programming example, 16-414 

UART mode, 16-382 
commands, 16-386 
errors, 16-387 
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serial management controllers 
UART mode (continued) 

event register (SMCE-UART), 16-395 
features, 16-383 
frame reception, 16-384 
frame transmission, 16-383 
interrupts, 16-398 
mask register (SMCM-UART), 16-397 
mode register (SMCMR-UART), 16-388 
parameter RAM memory map, 16-384 
programming example, 16-397 
programming, 16-385 
receive buffer descriptors, 16-389 
sending a break, 16-386 
sending a preamble, 16-387 
transmit buffer descriptor, 16-393 

unsupported features, 16-382 
serial peripheral interface, 16-423 

buffer descriptor ring, 16-432 
command register (SPCOM), 16-441 
commands, 16-431 
event register (SPIE), 16-442 
interrupts, 16-445 
mask register (SPIM), 16-443 
master programming example, 16-443 
memory map, 3-10 
mode register (SPMODE), 16-433 
operation, 16-425 

multimaster, 16-427 
parameter RAM memory map, 16-428 
programming, 16-433 
receive buffer descriptor, 16-437 
slave programming example, 16-444 
transmission and reception, 16-426 
transmit buffer descriptor, 16-439 

serialization 
latency, 6-12 

SET TIMER command, 16-24 
SETUP token, 16-349 
SHIFT/ClK/ClK,2-12 
show cycles (definition), 13-33 
SICMR,16-136 
SICR, 16-134 
SIEl,12-9 
SIGMR,16-126 
signal timings, generating, 15-44 
signals, 2-2 

A,17-3 
AlE_B, 2-7, 17-4 
AS, 2-6 
ATO, 2-8 
AT1,2-7 
AT2,2-7 
AT3,2-8 
BB,2-4 

BDIP, 2-2 
BG,2-4 
BI,2-3 
BlANK,2-11 
BPl_B1,2-5 
BR,2-4 
BRG01, 2-8, 2-9 
BRG02,2-9 
BRG03,2-9 
BRGOUT2, 2-9 
BS_BO, 2-5 
BS_B1,2-5 
BS_B2,2-5 
BS_B3,2-5 
BSY_B,17-6 
BURST,2-2 
bus interface, 13-4 
BVD2_B, 17-5 
CD2,2-10 
CDx_B,17-5 
CE1_B,2-4 
CE2_B,2-5 
CEx_B,17-3 
ClK,2-12 
ClK1,2-8 
ClK2,2-8 
ClK3,2-9 
ClK4,2-9 
ClKOUT,2-6 
CS2,2-6 
CS3,2-6 
CS6,2-4 
CS7,2-5 
CTS2,2-10 
D,17-4 
DPO, 2-3 
DP1,2-3 
DP2,2-4 
DP3,2-4 
DREQ1,2-10 
DREQ2,2-10 
DSCK,2-12 
DSCKlAT1,2-7 
DSDI,2-12 
DSDO, 2-8,2-12 
EXTAl,2-6 
EXTClK,2-6 
FIElD,2-11 
FRAME,2-11 
FRZ, 2-4 
general circuit interface, 16-145 
GND,2-12 
GPl_AO, 2-5 
GPl_A1,2-5 
GPl_A4,2-6 
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signals (continued) 
GPL_A5,2-6 
GPL_BO, 2-5 
GPL_B4,2-6 
GPL_B5,2-2 
HRESET,2-6 
HSYNC, 2-11 
12CSCL,2-9 
12CSDA,2-9 

1-28 

IDL bus, 16-142 
IDMA interface, 16-91 
internal clock, 5-16 
101S16,17-4 
10IS16_B,2-7 
IORD,2-5 
IORD_B,17-4 
IOWR,2-5 
IOWR_B,17-4 
IP_BO, 2-7 
IP _B1,2-7 
IP_B2,2-7 
IP_B3,2-7 
IP_B4,2-7 
IP _B5, 2-7,2-8 
IP_B7,2-8 
IREQ_B,17-6 
IRQ,17-6 
IRQO, 2-4 
IRQ1,2-4 
IRQ2,2-3 
IRQ3,2-3 
IRQ4,2-3 
IRQ5,2-4 
IRQ6,2-4 
IRQ7,2-4 
IWPO, 2-7 
IWP1,2-7 
IWP2,2-7 
KAPWR,2-12 
KR,2-3 
L 1 RCLKA, 2-8 
L1RQA,2-10 
L 1 RSYNCA, 2-10 
L1RXDA,2-8 
L1ST1,2-9 
L1ST2,2-10 
L1ST3,2-10 
L1ST4,2-10 
L 1ST5, 2-10 
L 1ST6, 2-10 
L1ST7,2-10' 
L1ST8,2-10 
L 1 TCLKA, 2-9 
L 1 TSYNCA, 2-10 
L1TXDA,2-8 

LCD_A,2-9 
LCD_AC, 2-11 
LCD_B,2-9 
LCD_C, 2-10 
LDO, 2-11 
LD1,2-11 
LD2,2-11 
LD3,2-11 
LD4,2-11 
LD5,2-11 
LD6,2-11 
LD7,2-11 
LD8, 2-11 
LOAD,2-11 
LOE,2-11 
LWPO, 2-7 
LWP1, 2-7,2-8 
MODCK1,2-8 
MODCK2,2-8 
N/C, 2-12 
OE,2-5 
OE_B,17-4 
OP3,2-8 
PCMCIA,17-3 
PCOE,2-5 
PCWE,2-5 
POE...:B,17-6 
PORESET, 2-6 
power supply, 2-12 
PTR,2-8 
RIW,17-4 
RDIWR,2-2 
RDY, 17-6 
REG, 2-2, 17-3 
RESET_B,17-6 
RETRY, 2-3 
RSTCONF, 2-6 
RSV, 2-3 
RTS2,2-10 
RXD2,2-8 
SDACK1, 2-9, 2-10 
SDACK2,2-9 
SHIFT/CLK/CLK,2-12 
SMRXD1,2-9 
SMRXD2,2-8 
SMSYN1,2-9 
SMSYN2,2-9 
SMTXD1,2-9 
SMTXD2,2-8 
SPICLK,2-9 
SPIMISO, 2-9 
SPIMOSI, 2-9 
SPISEL,2-9 
SPKR,17-6 
SPKROUT, 2-3, 17-6 
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signals (continued) 
SRESET,2-6 
STS, 2-8 
STSCHG,17-5 
TA,2-3 
TCK, 2-12,21-2 
TDI, 2-12,21-2 
TDO, 2-12,21-2 
TEA, 2-3 
TEXP,2-7 
TGATE1,2-10 
TGATE2,2-10 
TIN1,2-8 
TIN2,2-9 
TIN3,2-8 
TIN4,2-9 
TMS, 2-12,21-2 
TOUT1,2-8 
TOUT2,2-9 
TRST, 2-12,21-2 
TS,2-2 
TSIZO, 2-2 
TSIZ1,2-2 
TXD2,2-8 
UPWAITA,2-6 
UPWAITB, 2-6 
USBOE,2-8 
USBRXD,2-8 
USBRXN,2-10 
USBRXP, 2-10 
USBTXN,2-10 
USBTXP, 2-10 
VDO, 2-11 
VD1,2-11 
VD2,2-11 
VD3,2-11 
VD4,2-11 
VD5,2-11 
VD6,2-11 
VD7,2-11 
VDDH,2-12 
VDDL,2-12 
VDDSYN, 2-12 
VFO, 2-7 
VF1,2-7 
VF2,2-7 
VFLSO, 2-7 
VFLS1,2-7 
VSSSYN,2-12 
VSSSYN1,2-12 
VSx_B,17-5 
VSYNC, 2-11, 20-3 
WAIT_B, 2-7, 17-4 
WE_B,17-4 
WEO, 2-5 

MOTOROLA 

WE1,2-5 
WE2,2-5 
WE3,2-5 
WP,17-5 
XFC, 2-6 
XTAL,2-6 

silicon, Revision A note, i 
SIMASK, 12-8 
SIMODE,16-127 
single beat transfers, 13-8 

read, 13-9 
write, 13-12 

SIPEND, 12-7 
SIRP, 16-137 
SISTR, 16-137 
SIU interrupt edge/level register, 12-9 
SIU interrupt mask register, 12-8 
SIU interrupt pending register, 12-7 
SIU interrupt vector register, 12-10 
SIU module configuration register, 12-30 
SIUMCR, 12-30 
SIVEC, 12-10 
slave, 16-425 
SMC (definition), 16-372 
SMCE-GCI, 16-422 
SMCE-Transparent, 16-412 
SMCE-UART,16-395 
SMCM-GCI,16-423 
SMCMR,16-374 
SMCMR-GCI, 16-421 
SMCMR-Transparent, 16-406 
SMCMR-UART,16-388 
SMCM-Transparent, 16-413 
SMCM-UART,16-397 
SMRXD1,2-9 
SMRXD2,2-8 
SMSYN1,2-9 
SMSYN2,2-9 
SMTXD1,2-9 
SMTXD2,2-8 
soft reset configuration, 4-12 
soft reset, registers affected, 6-24 
software monitor debugger, 20-40 
software request, initiating, 15-44 
software service register, 12-27 
software tablewalk routine, minimizing, 11-9 
software watchdog timer, 12-26 

block diagram, 12-27 
SPCOM, 16-441 
specialized RAM memory map, 3-11 
specifications (electrical), 22-1 
SPI (definition), 16-423 
SPICLK,2-9 
SPIE, 16-442 
SPIM, 16-443 
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SPIMISO, 2-9 
SPIMOSI, 2-9 
SPISEL,2-9 
SPKROUT, 2-3 
SPLL, 5-1, 5-12 
SPMOOE, 16-433 
SRAM interface, 15-39 
SRESET, 2-6, 4-3 
SRRO and SRR1, 6-16,7-9 
stability, SPLL, 5-13 
start addresses, 15-54 
START OF FRAME token, 16-350 
static branch prediction, 6-6 
status, of the master, 13-33 
storage reservation, 13-38 
store (instruction), 10-12 
store, 11-48 
strobes, 16-116 
STS, 2-8, 13-5, 13-33 
shNcx, 13-5, 13-38 

conditions, 13-40 
failure, 13-40 

switching endian modes, 14-5 
SWSR,12-27 
SWT,12-26 
sync, 10-13 
synchronization 

clock frequency, 5-20 
in SCC2 Transparent mode, 16-296 
patterns, 16-297 
signals, 16-298 
the trace window to internal core events, 20-6 
Transparent example, 16-299 

synchronous bus masters. 15-65. 15-68 
synchronous mode, 16-197 ' 
SYPCR, 12-35 
system (definition), 14-1 
system clock and reset control register, 5-3 
system clock control key, 5-27 
system configuration (illustration), 12-4 
system design, 1-13 
system integration timers memory map, 3-3 
system interface unit, 12-1 

bus monitor, 12-11 
configuration, 12-2 
features, 12-2 
freeze operation, 12-28 
interrupts, 12-5 

programming, 12-7 
source priority, 12-6 
structure, 12-5 

memory map, 3-1 
periodic interrupt timer, 12-22 
pin multiplexing, 12-29 
PowerPC decrementer, 12-12 

PowerPC timebase, 12-14 
programming, 12-30 
real-time clock, 12-17 
software watchdog timer, 12-26 
system configuration and protection 

registers, 12-30 
system phase-locked loop, 5-1 
system protection control register, 12-35 
system protection, 15-5 
system reset interrupt, 6-24 
system reset, VCCOUT, 5-17 

T 
T A not asserting, 13-41 
TA, 2-3, 13-6, 13-36, 15-64 
tablewalk operation, 11-49 
tablewalk, 11-5 
TAP (definition), 21-1 
TB,12-14 
TBK,5-27 
TBREFFOK, 5-27 
TBREFF1 K, 5-27 
TBREFL,12-15 
TBREFU, 12-15 
TBSCR, 12-16 
TBSCRK, 5-27 
TCK,2-12 
TCLK,16-314 
TCNx, 16-82 
TCRx, 16-82 
TOI,2-12 
TOM (definition), 16-113 
TOM channel routing, 16-118 
TOO, 2-12 
TEA assertion, not occurring, 15-16 
TEA, 2-3, 13-6, 13-36 
TECR,20-31 
termination 

LocalTalk frame, 16-258 
termination control of a bus cycle error, 13-41 
termination signals, 13-37 
terminology, 24-1 
TERx, 16-83 
TESR,12-36 
test access port, 21-1 

block diagram, 21-2 
boundary scan bit order, 21-6 
boundary scan register, 21-4 
instruction register, 21-19 
instructions 

bypass, 21-20 
clamp, 21-20 
extest, 21-19 
hi-z, 21-20 
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test access port (continued) 
sample/preload, 21-20 
restrictions, 21-21 
TAP controller, 21-3 

TEXP, 2-7 
TGATE1,2-10 
TGCRx, 16-79 
timebase and decrementer register key, 5-27 
timebase reference register 0 key, 5-27 
timebase reference register 1 key, 5-27 
timebase reference registers, 12-15 
timebase register mapping, 6-16 
timebase register, 12-14 
timebase status and control register key, 5-27 
timebase status and control register, 12-16 
timebase, 12-14 
time-fill, 16-266 
timer capture registers (TCRx), 16-82 
timer counter registers (TCNx), 16-82 
timer event registers (TERx), 16-83 
timer global configuration register (TGCRx), 16-79 
timer global configuration register, 16-78 
timer mode registers (TMRx), 16-80 
timer reference registers (TRRx), 16-81 
timers, 16-76 

key memory map, 3-4 
memory map, 3-7 

time-slot assigner 
configuration, 16-115 
connections, 16-118 
features, 16-115 

timing 
bus arbitration (illustration), 13-30 
instruction cycles, 8-1 
SCC2,16-183 
single buffer, 16-111 

TIN1,2-8 
TIN2,2-9 
TIN3,2-8 
TIN4,2-9 
TLB manipulation 

loading the reserved TLB entries, 11-51 
TLB invalidation, 11-51 
TLB replacement counter, 11-51 

tibia, 11-15 
tlbie, 11-15 
TMRx, 16-80 
TMS, 2-12 
tokens 

IN, 16-349 
PRE,16-350 
SETUP, 16-349 
SOF,16-350 

TOUT1,2-8 
TOUT2,2-9 

tracking microcontroller loading, 16-27 
transfer error status register, 12-36 
transfer start, 13-31 
transfers on the bus 

alignment and packaging, 13-25 
basic, 13-8 
burst, 13-16 
read (bytes), 13-26 
single beat, 13-8 
write (patterns), 13-27 

transfers, burst-inhibited, 13-16 
translation table structure, 11-5 
transparency decoding, receiver, 16-264 
transparency encoding, transmitter, 16-264 
Transparent mode 

SCC2, 16-294 
TRRx, 16-81 
TRST,2-12 
TS, 2-2, 13-5 
TSA (definition), 16-113 
TSIZO, 2-2 
TSIZ1,2-2 
TXD2,2-8 
types of watch points and breakpoints, 20-11 

u 
UART 

character format, 16-195 
definition, 16-195 
modes 

SCC2, 16-195 
SMC, 16-382 

universal serial bus, 16-342 
buffer descriptors 

receive, 16-358 
ring, 16-366 
transmit, 16-361 

command register (USCOM), 16-364 
commands, 16-355 
endpoint parameters, 16-352 
endpoint registers (USEPx), 16-365 
errors, 16-356 
event register (USBER), 16-368 
features, 16-343 
host controller 

limitations, 16-344 
initialization example, 16-369 
mask register (USBMR), 16-369 
memory map, 3-8 
mode register (USMOD), 16-357 
modes, 16-347 
operation, 16-342, 16-345 
parameter RAM memory map, 16-350 
programming, 16-357 
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universal serial bus (continued) 
slave address register (USADR), 16-363 
status register (USBS), 16-369 
tokens, 16-348 
transmission and reception, 16-347 

UPM, holding in a particular state, 15-65 
UPM (definition), 15-41 
UPM cycle, initiating, 15-41 
UPM locations addressed, 15-42 
U PM routine execution, 15-17 
UPWAITA,2-6 
UPWAITB, 2-6 
USADR,16-363 
USB (definition), 16-342 
USB and SCC2 priority, 16-490 
USBER, 16-368 
USBMR, 16-369 
USBOE,2-8 
USBRXD,2-8 
USBRXN,2-10 
USBRXP, 2-10 
USBS, 16-369 
USBTXN,2-10 
USBTXP, 2-10 
USCOM, 16-364 
USEP, 16-365 
user-programmable machines 

block diagram, 15-41 
programming, 15-44 
RAM array, 15-48 
RAM word, 15-49 
requests 

exception, 15-44 
memory access, 15-43 
memory periodic timer, 15-43 
software, 15-43 

wait mechanism, 15-65 
using a low frequency crystal circuitry, 5-10 
USMOD, 16-357 

v 
VBCB,19-9 
VCCR,19-5 
VCMR,19-8 
VDO, 2-11 
VD1,2-11 
VD2,2-11 
VD3,2-11 
VD4,2-11 
VD5,2-11 
VD6,2-11 
VD7,2-11 
VDDH,2-12 
VDDL,2-12 

VDDSYN, 2-12,5-23 
vertical sync, 18-4 
VF instruction type encoding, 20-4 
VFO, 2-7 
VF1,2-7 
VF2,2-7 
VFAAO, 19-11 
VFAA1,19-14 
VFBAO, 19-12 
VFBA1, 19-15 
VFCRO, 19-10 
VFCR1,19-13 
VFLSO, 2-7 
VFLS1,2-7 
video background color buffer register, 19-9 
video command register, 19-8 
video controller 

block diagram, 19-3 
clock,19-3 
features, 19-2 
FIFO and DMA control, 19-4 
image sizes, 19-4 
memory map, 3-4 
operation, 19-2 
programming examples 

NTSC, 19-20 
PAL,19-24 

RAM array 
format, 19-17 

registers, 19-5 
background color buffer register 

(VBCB), 19-9 
command register (VCMR), 19-8 
configuration register (VCCR), 19-5 
frame buffer A start address register set 0 

(VFAAO), 19-11 
frame buffer A start address set 1 

(VFAA1), 19-14 
frame buffer B start address register set 0 

(VFBAO),19-12 
frame buffer B start address register set 1 

(VFBA1),19-15 
frame configuration register set 0 

(VFCRO), 19-10 
frame configuration set 1 (VFCR1), 19-13 
status register (VSR), 19-7 

switching image sizes, 19-4 
video controller configuration register, 19-5 
video frame buffer A start address register 

set 0,19-11 
video frame buffer A start address register 

set 1,19-14 
video frame buffer B start address register 

set 0,19-12 
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video frame buffer B start address register 
set 1, 19-15 

video frame configuration register set 0, 19-10 
video frame configuration register set 1, 19-13 
video status register, 19-7 
video system (illustration), 19-1 
voltage failure, 4-2 
VSR,19-7 
VSSSYN, 2-12,5-23 
VSSSYN1, 2-12,5-23 
VSYNC, 2-11 

w 
WADD,16-72 

applications, 16-75 
coefficients and sample data buffers, 16-73 
function descriptor, 16-73 
parameter packet, 16-74 

wait mechanism, 15-65 
wait state configuration, 15-35 
wait state, exiting, 15-66 
WAIT_B,2-7 
wake-up timer, 16-205 
watchpoints, 6-5, 20-9 
WBS (definition), 15-42 
WEO, 2-5 
WE1,2-5 
WE2,2-5 
WE3,2-5 
window trace, 20-6 
write protection, 15-38 
write-protect error, 15-15 
write-protect violations, 15-7 
write-protecting registers, 5-27 
writethrough mode, 10-12, 11-4 
WSS (definition), 15-42 

x 
XER, 6-16, 6-23 
XFC, 2-6, 5-23 
XOFF, 16-203, 16-226 
XON, 16-203, 16-226 
XTAL,2-6 
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