










































































































































































































































































































































































































































































































































































































































































































































































;# 
lis 
ori 
stwbrx 

lwbrx 

lis 
ori 
and 

;# lis 
;# lis 

lis 

;# ori 
;# ori 
;# ori 

ori 

or 
stwbrx 

;# These next 
lwbrx 
lis 
ori 
or 
stwbrx 

;# 
lis 
ori 
stwbrx 
lwbrx 

lis 
ori 
and 

;# lis 
lis 
ori 

;# ori 
or 
stwbrx 
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r3, MPC106_REG 
r3, r3, PICR2 
r3, 0, r1 

r4, 0, r2 

rO, Ox2800 
rO, rO, Ox0800 
r4, r4, rO 

rO, Ox800f 
rO, Ox814f 

rO, Ox804f 

rO, rO, Ox068e 
rO, rO, Ox068f 
rO, rO, Ox06ge 

rO, rO, Ox0296 

r4, r4, rO 
r4, 0, r2 

# start building new register number 
# register number Oxac 
# write this value to CONFIG_ADDR 

# load r4 from CONFIG_DATA 

# Reserved bits are 29, 27, and 11 
# bit 31 is MSb, bit ° is LSb 
# clears all Oxac reg except reserved bits 

#flow through type 
#pipelined type, fast 12 mode 

jlpipelined type, slow 12 mode 

U bank 256 k 
#1 bank 256 k with adsp mode on 
#2 banks 512 k, fast castout, aphase 3 wait 
#hit delay =3 

#2 banks 512 k, fast castout, aphase 1 wait 
#hit delay=l 

# sets the desired bits 
# write value to CONFIG_DATA 

five lines may not be necessary if the above OR pattern = Ox c2ge 650e 
r4, 0, r2 
rO, Ox4000 # Now that we've written to the Ox ac register, 

rO, rO, Ox4000 
r4, r4, rO 
r4, 0, r2 

# keep pattern the same, but set the L2_EN bit (see next reg) 
# by setting bit 30 to a 1 

r3, MPC106_REG 
r3, r3, PICR1 
r3, 0, r1 
r4, 0, r2 

rO, OxOOOO 
rO, rO, Ox4000 
r4, r4, rO 

rO, Ox3f75 
rO, 0x3f37 
rO, rO, Ox0498 

rO, rO, Ox0698 
r4, r4, rO 
r4, 0, r2 

# write value to CONFIG_DATA 

# start building new register number 
# register number Oxa8 
# write this value to CONFIG_ADDR 
# load r4 from CONFIG_DATA 

# bit 14 is reserved bit 
# bit 31 is MSb 
# clears all Oxa8 reg bits except reserved bits 

#603 in drtry mode 
#604 type processor 
# LEAVE THE L2 CACHE OFF 

# LEAVE THE L2 CACHE OFF but turn on dpark 
# sets the desired bits 
# write value to CONFIG_DATA 
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i# 
lis r3, MPC106_ROO # start building new register number 
ori r3, r3, ALT_OSV_l # register number Oxba 

stwbrx r3, 0, rl # write this value to CONFIG_ADDR 

lbz r4, 2(r2) # load r4 from CONFIG_DATA 

lis rO, OxOOOO # 

ori rO, rO, Ox0026 # 

or r4, r4, rO # sets the desired bits 

stb r4, 2(r2) # write the modified data to CONFIG_DATA 

i# 
lis r3, MPC106_ROO # start building new register number 
ori r3, r3, ALT_OSV_2 # register number Oxbb 
stwbrx r3, 0, rl # write this value to CONFIG_ADDR 

lbz r4, 3 (r2) # load r4 from CONFIG_DATA 

lis rO, OxOOOO # 

ori rO, rO, OxOOOO # 

or r4, r4, rO # sets the desired bits 
stb r4, 3(r2) # write the modified data to CONFIG_DATA 

i#===================================================================================== 
i# 
i# This section of code initializes the MPC106's memory configuration registers 
i# for use with the MDC2 (64 MB PDRAM/EDO and 2 MB SRAM BootROM) at 60 - 66 MHz. 

ill 
i# This will branch to either initmdc2pdram for page mode type dram or 
i# it will branch to initmdc2edo for edo dram 

b WHICHDRAM 

i# 
i#************************Normal page mode DRAM initialization**************** 

initmdc2pdram: 

i# 
lis r3, MPC106_ROO # start building new register number 
ori r3, r3, MCCRl # register number OxfO 
stwbrx r3, 0, rl # write this value to CONFIG_ADDR 

i# 
lwbrx r4, 0, r2 # load r4 from CONFIG_DATA 
lis rO, OxOO16 # REDUCE WAIT STATES FOR ROM ACCESSES 
ori rO, rO, Ox5555 # (contains no reserved bits) 

and r4, r4, rO # clears the desired bits 
or r4, r4, rO # sets the desired bits 
stwbrx r4, 0, r2 # write the modified data to CONFIG_DATA 

i# 
lis r3, MPC106_ROO # start building new register number 
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;# 

ori 
stwbrx 

lwbrx 
lis 
ori 

and 
or 
stwbrx 

lis 
ori 
stwbrx 

lwbrx 
lis 
ori 
and 
or 
stwbrx 

lis 
ori 
stwbrx 
lwbrx 

lis 
ori 
and 

;# lis 

lis 
ori 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

or 
stwbrx 

lis 
ori 
and 
or 
stwbrx 

r3, r3, MCCR2 
r3, 0, r1 

r4, 0, r2 
rO, OxOOOO 
rO, rO, OxOc34 

r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

r3, MPC106_REG 
r3, r3, MCCR3 
r3, 0, r1 

r4, 0, r2 
rO, Ox0002 
rO, rO, Oxa294 
r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

r3, MPC106_REG 
r3, r3, MCCR4 
r3, 0, r1 
r4, 0, r2 

rO, Oxffef 
rO, rO, Oxffff 
r4, r4, rO 

rO, OxOOOO 
rO, Ox0010 
rO, rO, OxOOOO 
r4, r4, rO 
r4, 0, r2 

rO, OxOOOO 
rO, rO, OxOOOO 
r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

# register number Oxf4 
# write this value to CONFIG_ADDR 

# load r4 from CONFIG_DATA 
# Self-Refresh value (not used for MDC2 or MDC3) 
# Ox30d (decimal 781) clocks between refresh, BUF=E/E 

;# 781 clocks for 50 MHz, 1041 for 66.6 MHz 
# clears the desired bits 
# sets the desired bits 
# write the modified data to CONFIG_DATA 

# start building new register number 
# register number Oxf8 
# write this value to CONFIG_ADDR 

# load r4 from CONFIG_DATA 

# RAS6P=0101, CAS5=010, CP4=001, 
# CAS3= 010, RCD2=010, RP1=100 
# clears the desired bits 
# sets the desired bits 
# write the modified data to CONFIG_DATA 

# start building new register number 
# register number Oxfc 
# write this value to CONFIG_ADDR 
# load r4 from CONFIG_DATA 

# all BUT bit 20 are reserved!!! 
# bit 31 is MSb 
# clears all Oxfc reg bits except reserved bits 

# set RCBUF=O for flow thru data buffers 
# set RCBUF=l for clocked/latched data buffers 
# 

# sets the desired bits 
# write value to CONFIG_DATA 

# set RCBUF=O for flow thru data buffers 
# 

# clears the desired bits 
# sets the desired bits 
# write the modified data to CONFIG_DATA 

;# For MDC2, 64MB total of PAGE MODE DRAM 
;# 

;# BankO Ox 0000 0000 - Ox 007f ffff 
;# Bankl Ox 0080 0000 - Ox DOff ffff 

;# Bank2 Ox 0100 0000 - Ox 017f ffff 
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;# Bank3 Ox 0180 0000 - Ox 01£f ffff 
;lI Bank4 Ox 0200 0000 - Ox 027f ffff 
;# BankS Ox 0280 0000 - Ox 02££ ffff 
;# Bank6 Ox 0300 0000 - Ox 037f ffff 
;# Bank7 Ox 0380 0000 - Ox 03ff ffff 
;11 

lis r3, MPC106_REG # start building new register number 
ori r3, r3, MEl'CSTA_03 # register number Ox80 
stwbrx r3, 0, r1 # write this value to CONFIG_ADDR 

lis r4, Ox1810 # Each bank on MIX:2 is 8MB 
ori r4, r4, Ox0800 # (no reserved bits) 
stwbrx r4, 0, r2 # write the modified data to CONFIG_DATA 

;# 

lis r3, MPC106_REG II start building new register number 
ori r3, r3, MEl-CSTA_47 # register number Ox84 
stwbrx r3, 0, r1 # write this value to CONFIG_ADDR 

lis r4, Ox3830 II Each bank on MIX:2 is 8MB 
ori r4, r4, 0x2820 # (no reserved bits) 
stwbrx r4, 0, r2 # write the modified data to CONFIGJ)ATA 

;lI 

lis r3, MPC106_REG # start building new register number 
ori r3, r3, EXT_MEM3TA_03 # register number Ox88 
stwbrx r3, 0, r1 # write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 # load r4 from CONFIGJ)ATA 
lis rO, Oxfcfc # Each bank on MIX:2 is 8MB 
ori rO, rO, Oxfcfc # 

and r4, r4, rO # clears all non-reserved bits 
stwbrx r4, 0, r2 # write the modified data to CONFIG_DATA 

;# 

lis r3, MPC106_REG II start building new register number 
ori r3, r3, EXT_MEM_STA_47 II register number Ox8c 
stwbrx r3, 0, r1 # write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 # load r4 from CONFIG_DATA 
lis rO, Oxfcfc # Each bank on MIX:2 is 8MB 
ori rO, rO, Oxfcfc II 
and r4, r4, rO # clears all non-reserved bits - stwbrx r4, 0, r2 II write the modified data to CONFIG_DATA 

;# 

lis r3, MPC106_REG II start building new register number 
ori r3, r3, MEM_END_03 # register number Ox90 
stwbrx r3, 0, r1 # write this value to CONFIG_ADDR 

lis r4, Ox1f17 # Each bank on MIX:2 is 8MB 
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ori r4, r4, OxOf07 It (no reserved bits) 
stwbrx r4, 0, r2 It write the modified data to CONFIG_DATA 

;It 

lis r3, MPClO6_Rm It start building new register number 
ori r3, r3, MEICEND_47 It register number Ox94 
stwbrx r3, 0, rl It write this value to CONFIG_ADDR 

lis r4, Ox3f37 It Each bank on MOC2 is BMB 
ori r4, r4, Ox2f27 It (no reserved bits) 
stwbrx r4, 0, r2 It write the modified data to CONFIG_DATA 

;It 

lis r3, MPClO6_Rm It start building new register number 
ori r3, r3, EXT_MElCEND_03 It register number Ox9B 
stwbrx r3, 0, rl It write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 It load r4 from CONFIGJ'ATA 

lis rO, Oxfcfc It Each bank on MOC2 is BMB 
ori rO, rO, Oxfcfc It 

and r4, r4, rO It clears all non-reserved bits 
stwbrx r4, 0, r2 It write the modified data to CONFIGJ'ATA 

;It 

lis r3, MPClO6JlEl3 It start building new register number 
ori r3, r3, EXT_MElCEND_47 It register number Ox9c 
stwbrx r3, 0, rl It write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 It load r4 from CONFIG_DATA 

lis rO, Oxfcfc It Each bank on MOC2 is BMB 
ori rO, rO, Oxfcfc It 

and r4, r4, rO It clears all non-reserved bits 
stwbrx r4, 0, r2 It write the modified data to CONFIG_DATA 

;1 
lis r3, MPClO6JlEl3 I start building new register number 
ori r3, r3, MElCBANICEN It register number OxaO 
stwbrx r3, 0, rl I write this value to CONFIG..JIDDR 

lis r4, OxOOOO It ENABLE ALL B BANKS OF DRAM 

ori r4, r4, OxOOff I (no reserved bits) 
stb r4, O(r2) I write the modified data to CONFIG_DATA 

b endnrlc2init IIjump to enable memories 
;#**********************edo initialization**···*··*···****···*·*··**·****··*·· 
ini tm:ic2edo: 

;1 
lis r3, 
ori r3, 
stwbrx r3, 

;1 
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MPClO6_Rm 
r3, MCCRl 
0, rl 

I start building new register number 
I register number OxfO 
I write this value to CONFIG_ADDR 
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-

;# 

lwbrx 
lis 
ori 
and 
or 
stwbrx 

lis 
ori 
stwbrx 

lwbrx 
lis 

;lI lis 
ori 

;# 

;11 

;11 

;11 

;11 

0-8 

and 
or 
stwbrx 

lis 
ori 
stwbrx 

lwbrx 
lis 
ori 
and 
or 
stwbrx 

lis 
ori 
stwbrx 
lwbrx 

lis 
ori 
and 

lis 
lis 
ori 
or 
stwbrx 

lis 
ori 
and 

r4, 0, r2 
rO, Ox0016 
rO, rO, 0x5555 
r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

r3, MPCI06_REG 
r3, r3, MCCR2 
r3, 0, rl 

r4, 0, r2 
rO, OxOOOl 

rO, OxOOOO 
rO, rO, OxOc34 

r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

r3, MPCI06JU;:G 
r3, r3, MCCR3 
r3, 0, rl 

r4, 0, r2 
rO, Ox0002 
rO, rO, Oxa294 
r4, r4, rO 
r4, r4, rO 
r4, 0, r2 

r3, MPC1 0 6_REG 
r3, r3, MCCR4 
r3, 0, rl 
r4, 0, r2 

rO, Oxffef 
rO, rO, Oxffff 
r4, r4, rO 

rO, OxOOOO 
rO, Ox0010 
rO, rO, OxOOOO 
r4, r4, rO 
r4, 0, r2 

rO, OxOOOO 

II load r4 from CONFIG_DATA 
# REDUCE WAIT STATES FOR ROM ACCESSES 
II (contains no reserved bits) 
# clears the desired bits 
/I sets the desired bits 
# write the modified data to CONFIG_DATA 

II start building new register number 
# register number Oxf4 
# write this value to CONFIG_ADDR 

# load r4 from CONFIG_DATA 
II Self-Refresh value (not used for MDC2 or MDC3) EDO mode set 

# Self-Refresh value (not used for MDC2 or MDC3) EDO mode NOT set 
# Ox30d (decimal 781) clocks between refresh, BUF=E/E 

;# 781 clocks for 50 MHz, 1041 for 66.6 MHz 
# clears the desired bits 
# sets the desired bits 
# write the modified data to CONFIG_DATA 

# start building new register number 
# register number Oxf8 
# write this value to CONFIG_ADDR 

# load r4 from CONFIG_DATA 
II RAS6P=0101, CAS5=010, CP4=001, 
II CAS3= 010, RCD2=010, RP1=100 
II clears the desired bits 
II sets the desired bits 
II write the modified data to CONFIG_DATA 

II start building new register number 
II register number Oxfc 
II write this value to CONFIG_ADDR 
# load r4 from CONFIG_DATA 

II all BUT bit 20 are reserved!!! 
II bit 31 is MSb 
II clears all Oxfc reg bits except reserved bits 

II set RCBUF=O for flow thru data buffers 
II set RCBUF=l for clocked/latched data buffers 
II 
# sets the desired bits 
II write value to CONFIG_DATA 

II set RCBUF=O for flow thru data buffers 
rO, rO, OxOOOO II 
r4, r4, rO II clears the desired bits 
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;# 

;# 

;# 

;# 

or 
stwbrx 

r4, r4, rO 
r4, 0, r2 

# sets the desired bits 
# write the modified data to CONFIG-PATA 

;# For MDC2, 32MB total of EDO DRAM 
;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

;# 

BankO Ox 0000 0000 - Ox 007f ffff start=OO ext=OO end=07 extend=OO 
Bank1 not ilnplemented 
Bank2 Ox 0080 0000 - Ox OOff ffff start=08 ext=OO end=Of extend=OO 
Bank3 = not ilnplemented 
Bank4 = Ox 0100 0000 - Ox 017f ffff start=10 ext=OO end=17 extend=OO 
BankS = not ilnplemented 
Bank6 Ox 0180 0000 - Ox 01ff ffff start=18 ext=OO end=lf extend=OO 
Bank7 = not 

lis 
ori 
stwbrx 

lis 
ori 
stwbrx 

lis 
ori 
stwbrx 

lis 
ori 
stwbrx 

lis 
ori 
stwbrx 

lwbrx 
lis 
ori 
and 
stwbrx 

lis 
ori 
stwbrx 

lwbrx 
lis 

ilnplemented 

r3, MPC106_REG # start building new register number 
r3, r3, MElLSTA_03 # register number Ox80 
r3, 0, r1 # write this value to CONFIG.,J\DDR 

r4, Oxed08 # Each bank on MDC2 is 8MB 
r4, r4, OxedOO # (no reserved bits) 
r4, 0, r2 # write the modified data to CONFIG_DATA 

r3, MPC1 0 6_REG # start building new register number 
r3, r3, ME!CSTA_47 # register number Ox84 
r3, 0, r1 # write this value to CONFIG-fiDDR 

r4, Oxed18 # Each bank on MDC2 is 8MB 
r4, r4, Oxed10 # (no reserved bits) 
r4, 0, r2 # write the modified data to CONFIG-PATA 

r3, MPC1Q.6_REG # start building new register number 
r3, r3, EXT_MEM_ST~03 # register number Ox88 
r3, 0, r1 

r4, 0, r2 
rO, Oxfcfc 
rO, rO, Oxfcfc 
r4, r4, rO 
r4, 0, r2 

# write this value to CONFIG_ADDR 

# load r4 from CONFIG-PATA 
# Each bank on MDC2 is 8MB 
# 
# clears all non-reserved bits 
# write the modified data to CONFIG_DATA 

r3, MPC106 REG # start building new register number 
r3, r3, EXT_MEM_ST~47 # register number Ox8c 
r3, 0, r1 # write this value to CONFIG..J\DDR 

r4, 0, r2 
rO, Oxfcfc 

# load r4 from CONFIG_DATA 
# Each bank on MDC2 is 8MB 
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ori rO, rO, Oxfcfc # 

and r4, r4, rO # clears all non-reserved bits 
stwbrx r4, 0, r2 # write the modified data to CONFIG-PATA 

;# 

lis r3, MPCl06_REG # start building new register number 
ori r3, r3, MEMJ:ND_03 # register number Ox90 
stwbrx r.3, 0, rl # write this value to CONFIG_ADDR 

lis r4, OxedOf # Each bank on MDC2 is 8MB 
ori r4, r4, Oxed07 # (no reserved bits) 
stwbrx r4, 0, r2 # write the modified data to CONFIG_DATA 

;# 

lis r3, MPCl06_REG # start building new register number 
ori r3, r3, MEM_END_47 # register number Ox94 
stwbrx r3, 0, rl # write this value to CONFIG_ADDR 

lis r4, Oxedlf # Each bank on MDC2 is 8MB 
ori r4, r4, Oxed17 # (no reserved bits) 
stwbrx r4, O. r2 # write the modified data to CONFIG-PATA 

;# 

lis r3, MPCl06_REG # start building new register number 
ori r3, r3, EXT_MEM_END_03 # register number Ox98 
stwbrx r3, 0, rl /I write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 # load r4 from CONFIG_DATA 

lis rO. Oxfcfc # Each bank on MDC2 is 8MB 
ori rO, rO, Oxfcfc # 

and r4, r4, rO # clears all non-reserved bits 
stwbrx r4, 0, r2 # write the modified data to CONFIG-PATA 

;# 

lis r3, MPCl06_REG # start building new register number 
ori r3, r3, EXT_ME!CEND_47 # register number Ox9c 
stwbrx r3, 0, rl # write this value to CONFIG_ADDR 

lwbrx r4, 0, r2 # load r4 from CONFIG_DATA 

lis rO, Oxfcfc # Each bank on MDC2 is 8MB 
ori rO, rOo Oxfcfc # 

and r4, r4. rO # clears all non-reserved bits 
stwbrx r4, 0, r2 /I write the modified data to CONFIG-PATA - ;# 

lis r3, MPCl06_REG # start building new register number 
ori r3, r3, MEM_BANK_EN # register number OxaO 
stwbrx r3, 0, rl # write this value to CONFIG..J\DDR 

lis r4, OxOOOO # ~LE 0,2,4,6 banks of edo 8 rob each 
ori r4, r4, Ox0055 # (no reserved bits) 
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stb 

endmdc2init: 

;# 

;# 

lis 

ori 

stwbrx 

lbz 
lis 

ori 

ori 

or 

stb 

1hz 

r4, 0(r2) # write the modified data to CONFIG_DATA 

r3, MPC106_REG # start building new register number 

r3, r3, MEICPGMAX # register number Oxa3 

r3, 0, rl # write this value to CONFIG_ADDR 

r4, 3 (r2) 

rO, OxOOOO 

rO, rO, Ox0020 

rO, rO, OxOOOO 
r4, r4, rO 

r4, 3 (r2) 

r4, 3 (r2) 

# load r4 from CONFIG_DATA 

# 
# this byte numberX64 

# this byte numberX64 

# sets the desired bits 

# write the modified data to CONFIG_DATA 

# load r4 from CONFIGJ)ATA look at contents 

it********************* end of edo or pdram initialization******************** 
;# 

; # DRAM SHOULD NOW BE CONFIGURED AND ENABLED - MUST WAIT 200 us BEFORE ACCESSING 

;# 

li 

mtctr 

wait200us: 

bdnz 

;# 

;# 

lis 

ori 

stwbrx 

lwbrx 

lis 

ori 

or 

stwbrx 

li 

mtctr 

wait8ref: 

bdnz 

;# 

rO, 0x3800 

rO 

wait200us 

r3, MPC106Jm:; 

r3, r3, MCCRl 

r3, 0, rl 

r4, 0, r2 
rO, OxOO08· 

rO, rO, OxOOOO 

r4, r4, rD 
r4, 0, r2 

rD, 0x2000 
rO 

wait8ref 

# 

# start building new register number 

# register number OxfO 

# write this value to CONFIG.j\DDR 

# load r4 fram CONFIGJ)ATA 

# MEIf3O=l 

# set the MEIf30 bit 

# write the modified data to CONFIGJ)ATA 

# approx decimal 8000 

; # DRAM ON MDC2 IS NOW AVAILABLE FOR USE - ASSERT DRAMINIT FLAG IN TCSRO REGISTER 

;# 

;# 

lis 

ori 

stwbrx 

li 

sthbrx 

r3, 

r3, 

r3, 

r3, 

r4, 

TCPCI_REGS 

r3, ~ 
0, rl 

OxOOO2 
r3, r2 

# 
# r3 = Ox 8000 505c for PortHole 

# write this value to CONFIG.j\DDR 

# 2-byte write to ~2 to assert DRAMINIT 

# write the CONFIGJ)ATA 

;#===================================================================================== 
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;# 

;# Now let's turn on the L2 cache uncornment the desired mode below 
;# 

lis r3, MPC106J!E(3 # start building new register number 
ori r3, r3, PICRl # register number Oxa8 
stwbrx r3, 0, rl # write this value to CONFIG~ADDR 

lwbrx r4, 0, r2 # load r4 from CONFIGJ)ATA 
;# ori r4, r4, OxOOOl # set bit 0 for write-through L2 
;# stwbrx r4, 0, r2 # write Ox ff75 0699 to CONFIG_DATA 
;# ori r4, r4, OxOOO2 # set bit 1 for write-back L2 
;# stwbrx r4, 0, r2 # write Ox £f75 069a to CONFIG_DATA 

-
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Glossary of Terms and Abbreviations 
The glossary contains an alphabetical list of terms, phrases, and abbreviations used in this 
book. Some of the terms and definitions included in the glossary are reprinted from IEEE 
Std 754-1985, IEEE Standard for Binary Floating-Point Arithmetic, copyright ©I985 by 
the Institute of Electrical and Electronics Engineers, Inc. with the permission of the IEEE. 

Note that some terms are defined in the context of how they are used in this book. 

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

Atomic. A bus access that attempts to be part of a read-write operation to the 
same address uninterrupted by any other access to that address (the 
term refers to the fact that the transactions are indivisible). The 60x 
processor initiates the read and write separately, but signals the 
memory system that it is attempting an atomic operation. If the 
operation fails, status is kept so that the 60x can try again. The 60x 
implements atomic accesses through the lwarxlstwcx. instruction 
pair, which asserts the TIO signal. 

B Beat. A single state on the 60x interface that may extend across multiple bus 
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cycles. A 60x transaction can be composed of multiple address or 
data beats. 

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

Block. An area of memory that ranges from 128 Kbyte to 256 Mbyte, whose 
size, translation, and protection attributes are controlled by the block 
address translation (BAT) mechanism. 

Buffer. A temporary storage mechanism for queuing data. 
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Burst. A multiple beat data transfer whose total size is typically equal to a 
cache line (32-bytes). 

Bus clock. Clock that synchronizes the bus state transitions. 

Bus master. The owner of the address or data bus; the device that initiates or 
requests the transaction. 

C Cache. High-speed memory containing recently accessed data and/or 
instructions (subset of main memory). 

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

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

Cache line. A small region of contiguous memory that is copied from 
memory into a cache. The size of a cache line may vary among 
processors; the maximum block size is one page. Note that the term 
'cache line' is often used interchangeably with 'cache block'. 

Cast-outs. Cache line that must be· written to memory when a snoop miss 
causes the least recently used cache line with modified data to be 
replaced. 

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

Copy-back operation. A cache operation in which a cache line is copied 
back to memory. Copy-back operations consist of snoop push-out 
operations and cache cast-out operations. 

D Direct-store. Interface available on PowerPC processors only to support 
direct-store devices from the POWER architecture. 

Disconnect. The termination of a PCI cycle initiated by the target because it 
is unable to respond within eight PCI clock cycles. Note that the term 
'disconnect' is often used interchangeably with 'target-disconnect'. 

E Exception. An unusual or error condition encountered by the processor that 
results in special processing. 
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F Fetch. Retrieving instructions from either the cache or main memory and 
placing them into the instruction queue. 

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

I Implementation. A particular processor that conforms to the PowerPC 
architecture, but may differ from other architecture-compliant 
implementations for example in design, feature set, and 
implementation of optional features. The PowerPC architecture has 
many different implementations. 

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

Interrupt. An external signal that causes the 60x to suspend current 
execution and take a predefined exception. 

K Kill. An operation that causes a cache line to be invalidated. 

L Ll cache. See Primary cache. 

L2 cache. See Secondary cache. 

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

Least-sigilificant byte (LSB). The byte of least value in an address, register, 
data element, or instruction encoding. 

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

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

Most-significant byte (MSB). The highest-order byte in an address, 
registers, data element, or instruction encoding. 
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Multiplex. To combine two or more signals into a single physical pin. The 
pin may alternate between the multiple signal functions (such as the 
PCI CIBE[3-O] signals), or may provide only one function based on 
the configuration (such as the BAOIBR3 signal). 

Munging. A technique used to alter the byte-ordering of data by modifying 
its address; commonly used when translating between big-endian 
and little-endian data formats. 

N Nibble. A sequence of four bits. In the context of ECC, a nibble is either the 
high-order four bits (bit 0-3) or the low-order four bits (bits 4-7) in 
a byte. 

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

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

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

P Page. A 4-Kbyte area of memory, aligned on a 4-Kbyte boundary. 
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Park. The act of allowing a bus master to maintain mastership of the bus 
without having to arbitrate. 

PCI (peripheral component interconnect).A computer bus standard, 
managed by an industry consortium called the PCI SIG (Special 
Interest Group), that uses a 32- or 64-bit multiplexed address/data 
bus and provides the interconnect mechanism between peripheral 
components. 

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

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

Primary (Ll) cache. The cache resource that is most readily available to a 
processor (for example, the internal cache of a 60x processor). See 
also Secondary (L2) cache. 

R Retry. Resending the current address or data beat until it can be accepted. 

Refresh. Periodic charging a device that cannot hold its content. Dynamic 
RAM (DRAM) devices require refresh cycles every few 
milliseconds to preserve their charged bit patterns. 

Reservation. The processor establishes a reservation on a cache line of 
memory space when it executes an Iwarxlstwcx. instruction to read 
a memory semaphore into a GPR. 

Reserved. In a register, a reserved field is one that is not assigned a function. 
A reserved field may be a single bit. The handling of reserved bits is 
implementation-dependent. Software is permitted to write any value 
to such a bit. A subsequent reading of the bit returns 0 if the value 
last written to the bit was 0 and returns an undefined value (0 or 1) 
otherwise. 

RIse (reduced instruction set computing). An architecture characterized 
by fixed-length instructions with nonoverlapping functionality and 
by a separate set of load and store instructions that perform memory 
accesses. 

S Scan interface. The 60x's test interface. 
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Secondary (L2) cache.The cache resource that is next-to-the-most readily 
available to a processor, the primary (Ll) cache being the most 
readily available. This cache is typically larger, offers slower access 
time than a primary cache, and may be accessed by multiple devices. 
The use of a secondary cache improves performance by reducing the 
number of bus accesses to external main memory. 

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

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

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

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

Snoop push. Write-backs due to a snoop hit. The cache line will transition to 
an invalid or exclusive state. 

Synchronization. A process to ensure that operations occur strictly in order. 

System memory. The physical memory available to a processor. 

T Target-disconnect. The termination of a PCI cycle initiated by the target 
because it is unable to respond within eight PCI clock cycles. Note 
that the term 'target-disconnect' is often used interchangeably with 
'disconnect' . 

Tenure. The period of bus mastership. For the 60x, there can be separate 
address bus tenures and data bus tenures. A tenure consists of three 
phases-arbitration, transfer, termination. 

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

Timeout. A transaction termination due to exceeding a latency limit. A 
transaction is not necessarily concluded when a timeout occurs. 

Transaction. A complete exchange between two bus devices. A transaction 
is minimally comprised of an address tenure/phase; one or more data 
tenures/phases may be involved in the exchange. There are two kinds 
of transactions-address/data and address-only. 

Transfer termination. Signal that refers to both signals that acknowledge the 
transfer of individual beats (of both single-beat transfer and 
individual beats of a burst transfer) and to signals that mark the end 
of the tenure/phase. 

W Word. A 32-bit data element. 
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Write-back.A memory update policy in which processor write cycles are 
only required to be written to the cache. The data in the cache does 
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not necessarily stay consistent with that same location's data in 
memory. The data in the cache is copied to memory when a copy­
back operation is required. 

Write-through. A memory update policy in which all processor write cycles 
are written to both the cache and memory. 
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Burst operations 
60x data bus transfers 

description, 4-14 
normal termination, 4-19 

64-bit data path, 6-18 
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60x data transfers, 4-14 
PCI cache wrap mode, 7~ 
PCI linear incrementing, 7 ~ 

PCI bus transfer, 7-3 
SDRAM-based systems, 6-42 
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Bus interface unit (BIU), 60x, B-1 
Bus operations 

60x processor interface 
address tenure operations, 4-8 
bus protocol, 4~ 
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L2 cache response, 5-12 
PCI bus transactions, 7-8 

Bypass register, C-2 
Byte 

alignment, 6-58, 7-8, B-1 
byte enable signals, 2-33, 7-8, 7-25 
ordering 
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60x bus, B-1 
big~ndian mode, B-2 
least-significant byte (LSB), B-1 
littIe-endian mode, B-5 
nwst-significant byteJbit (MSBlmsb), B-1 
PCI bus, 7-2, B-1 

PCI alignment, 7-8, B-2 

C/BEn (commandlbyte enable) signals, 2-33, 7-8, 
7-25 

Cache wrap mode, PCI, 7 ~ 
CASn (column address strobe) signals, 2-28, 6-8, 6-28 
CHRP (common hardware reference platform), I-I, 

3-1 
CI (caching-inhibited) signal, 2-12 
CKO (test clock) signal, 2-40 
CKE (SDRAM clock enable) signal, 2-28 
Clock configuration 

PLLn (clock mode) signals, 2-44 
power management support, A~ 

Clock signals, 2-40 
Commands 

PCI commands 
C/BEn signals, 2-33, 7-4 
interrupt-acknowledge transaction, 7-21 
PCI command register, 3-23, 7-16 
special-cycle command, 7-22 

SDRAM commands 
command encodings, 6-46 
JEDEC standard commands, 6-44 
mode-set command, 6-52 
mode-set commands, 6-45 

Common hardware reference platform 
(CHRP), I-I, 3-1 

Completion, PCI transaction, 7-11 
Configuration 

configuration registers 
60x bus error status registers, 3-29, 3-34, 3-41, 

9-6 
60xlPCI error address register, 3-36, 9~ 
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CONFIG_ADDR register, 3-8, 3-15, 7-17 
CONFIG_DATA register, 3-8, 3-15, 7-18 
configuration space header, 7-15 
type 0 and 1 accesses, 7-16 

configuration header summary, 3-22,7-16 
Conventions, xxviii 
CSn (SDRAM command select) signals, 2-28 
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Data bus, 60x 

address tenure timing configuration, 4-19 
arbitration signals, 4-7 
bus arbitration, 4-18 
bus transaction errors, 4-20, 9-6 
data tenure 

bus protocol overview, 4-6 
operations, 4-18 

data transfer, 4-14, 4-19 
shared data bus, 8-2 
termination by TEA, 4-19, 9-10 

Data transfers, 60x 
alignment, 4-14 
burst ordering, 4-14 
normal termination, 4-19 

DBGL2 (external L2 data bus grant) signal, 2-24, 5-43 
DBGLB (data bus grant local bus slave) 

signal, 2-12, 4-21 
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Device drivers 
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posted writes, 8-5 
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DIRTY_OUT signal, 2-22, 5-10 
Disconnect, 7-2, 7-12, 8-4 
DOE (data RAM output enable) signal, 2-22, 3-62, 

5-26 
Doze mode, 1-6, 6-27, A-3 
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DRAMIEDO interface 

burst wrap, 6-18 
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ECC single-bit error description, 6-21 
interface operation, 6-6 
interface timing, 6-11 
latency, 6-18 
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page mode retention, 6-19 
parity support, 6-20, 6-52 
power-on initialization, 6-9 
programmable parameters, 3-36, 6-9 
refresh, 6-25 
RMW parity, 6-20, 6-52 
SDRAM page mode retention, 6-42 
suggested DRAM timing configurations, 6-12 
timing parameters, 6-12 
use in MPC106, 6-1 
see also Memory interface 

DWEn (data RAM write enable) signals, 2-22, 5-3 

E 
ECC single-bit error 

additional errors, 6-21 
description, 6-21 
registers, 3-29, 9-7 

Emulation mode 
address map overview, 3-11 
emulation support, 7-27 
ESCRllESCR2 registers, 3-1, 3-64,7-27 
L2 cache and vector relocation, 5-12 

ErrDRllErrDR2 (error detection) registers, 3-32, 
7-25,9-6 

ErrEnRllErrEnR2 (error enabling) registers, 3-30, 9-6 
Errors 

error detection registers, 3-32, 7-25,9-6 
error enabling registers, 3-30, 9-6 
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overview, 9-1 
registers, 3-29, 7-25, 9-3-9-4 

error reporting 
60x processor interface, 9-6 
address/data error, 7-13, 9-8 
error detection registers, 3-32, 7-25, 9-6 
errors within a nibble, 6-21, 9-8 
Flash write error, 9-6 
illegal L2 copy-back error, 9-6 
L2 cache read data parity error, 9-7 
master-abort transaction tennination, 7-11, 9-9 
nonmaskable interrupt, 2-41, 9-10 
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PERR and SERR signals, 7-26, 9-5 
system memory errors, 6-1, 9-7 
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unsupported bus transaction error, 4-20, 9-6 

error Status registers, 3-34, 7-25, 9-6 
interrupt and error signals, 2-14, 2-40, 9-3 
overflow condition, 3-30, 9-8 

ESCRIIESCR2 (emulation support configuration) 
registers, 3-1, 3-64, 7-27 
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bus errors, 9-4 
interrupt and error signals, 2-40, 9-3 
interrupt latencies, 9-10 
interrupt priorities, 9-2 
system reset interrupt, 9-3 

Exclusive access, PCI, 7-23 
External configuration registers, 3-67 

F 
FLSHREQ (flush request) signal, 2-39, 7-27 
FNR (ROM bank 0 data path width) signal, 2-44 
FOE (flash output enable) signal, 2-29, 6-63 
FRAME signal, 2-35, 7-3 
Full-on mode, 1-6,6-27, A-3 

G 
G8L (global) signal, 2-14 
GNT (PCI bus grant) signal, 2-35, 7-3 

H 
HIT signal, 2-22, 2-25, 5-10 
HRST (hard reset) signal, 2-40, 9-3, A-2 

IEEE 1149.1 specifications 
signals, 2-42, C-2 
specification compliance, C-2 

Implementation of the PowerPC architecture, 1-4 
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Initialization 
DRAM power-on initialization, 6-9 
initialization code example, D-l 
SDRAM power-on initialization, 6-43 

Interface 
60x processor interface 

60x local bus slave timing, 4-21 
address retry, 2-10, 4-8 
address tenure operations, 4-8 
alternate bus master, 4-1 
burst ordering and data transfers, 4-14 
bus accesses, 4-6 
bus configuration, 4-1 
bus error signals, 9-3 
bus error status register, 3-29, 3-34, 3-41, 9-6 
bus interface support, 4-1 
bus interface unit (81U), B-1 
bus protocol, 4-6 
bus request monitoring, power management, A-7 
byte ordering, 60x bus, B-1 
configuration registers, 3-51, 4-5 
configuring power management, 3-26 
data tenure operations, 4-18 
error detection, 9-6 
multiprocessor configuration, 4-3 
overview, 1-4, 4-1 
PCI buffers, 8-3 
PCI bus operations, -4-12 
signals, 2-8 
single-processor configuration, 4-1 
slave support, 4-21 
system memory buffer, 8-2 
unsupported bus transactions error, 4-20, 9-6 

JTAG interface 
block diagram, C-l 
description, C-l 
registers, C-2 
signals, 2-42, C-2 
see also JTAG interface 

L2 interface 
60x address bus, 5-9 
cache configurations, 5-2 
cache control parameters, 5-23, 5-43 
cache flush, 3-58 
cache initialization parameters, 5-24 
cache line status, 2-22, 5-10 
cache operation, 5-43 
cache tag lookup, 2-21, 5-10 
cast-outs, 5-11 
CF _L2_HILDELA Y timing 

configuration, 3-61, 4-5, 4-21, 5-26 
configuration registers, 3-56 
copy-back operation, 5-10 
data RAM write enable 
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signals, 2-22 
timings, 5-27 

dirty bit, 5-2 
external cache controller operation, 5-42 
features list, 1-2 
illegal L2 copy-back error, 9-6 
internal cache controller operation, 5-9 
overview, 1-4,5-1 
parity support, 5-11 
read data parity error, 9-7 
response to bus operations, 5-12 
signals, 2-19 
SRAMs, 5-3-5-7, 5-30-5-41 
tag RAM and data RAM addressing, 5-10 
timing examples, 5-30 
vector relocation, 5-12 
write-back, 5-2, 5-12 
write-through, 5-2, 5-20 

memory interface 
buffer mode parameters, 6-2 
configuration registers, 3-36 
DRAMIEDO 

address mUltiplexing, 6-8 
interface operation, 6-6 
SDRAM address multiplexing, 6-41 
see also DRAMIEDO interface 

ECC error, 9-8 
error detection, 9-7 
errors within a nibble, 9-8 
features list, 1-3 
fetch,6-60 
Flash interface 

I-Mbyte Flash system, 6-58 
cacheability restrictions, 6-59 
description, 6-56 
interface timing, 6-61 
memory write timing, 6-64 
paritylECC signals, 6-5 
single-byte read timing, 6-62 
write operations, 6-63 

Flash write error, 9-6 
MICR (memory interface configuration) 

registers, 6-9 
overview, 1-5, 6-1 
page, 6-9 
physical memory, 9-7 
power management support, 6-27 
read data parity error, 9-7 
refresh overflow error, 9-8 
registers, 3-36-3-42, 6-9 
ROM interface 

l6-Mbyte ROM system, 6-57 
burst read timing, 6-61 
cacheability restrictions, 6-59 
description, 6-56 
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interface timing, 6-59 
SDRAM interface operation 

configurations supported, 6-41 
overview, 6-39 
see also SDRAM interface operation 

select error, 9-8 
signal buffering, 6-2 
signals, 2-26 
system memory, 6-1, 9-8 

pel interface 

Index 

address bus decoding, 7-6, A-7 
address/data parity error, 7-13, 9-8 
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bus arbitration, 7-3 
bus commands, 7-4 
bus error signals, 9-5 
bus protocol, 7-3 
bus transactions, 7-8, 7-21 
byte alignment, 7-8, B-2 
byte ordering, 7-2, B-1 
ClBEn signals, 7-25 
cache wrap mode, 7-6 
command encodings, 7-4 
configuration cycles, 7-15 
configuration header, 7-15 
configuration space addressing, 7-7 
data transfers, 7-3, 7-8 
error detection and reporting, 7-25, 9-5, 9-8 
error transactions, 7-25 
exclusive access, 7-23 
fast back-to-back transactions, 7-14 
features list, 1-3 
110 space addressing, 7-7 
linear incrementing, 7-6 
master-abort transaction termination, 7-11,9-9 
memory space addressing, 7-6 
MPCI06 as PCI bus master, 7-2 
MPCI06 as PCI target, 7-2 
nonmaskable interrupt, 2-41, 9-10 
overview, 1-6, 7-1, 7-1 
pel Local Bus Specification, xxvii, 3-22 
PCI special-cycle operations, 7-23, A-7 
pel System Design Guide, xxvii, 3-22 
PCI-to-ISA bridge, 7-27 
PCI-to-system memory read buffer 

(PCMRB),8-5 
PCI-to-system memory write buffers 

(PCMWBs),8-5 
processor-to-PCI read buffer (PRPRB), 8-4 
processor-to-PCI-write buffers (PRPWBs), 8-5 
read transactions, 7-9 
registers, 3-22, 7-16, 9-9 
retry PCI transactions, 7-12 
signals, 2-33, 7-3-7-8 

Index-5 



target-abort error, 7-12, 9-10 
target-disconnect, 7-2, 7-12, 8-4 
target-initiated termination, 7-12 
transaction termination, 7-11 
turnaround cycle, 7-8 
write transactions, 7-10 

Internal control 
arbitration 

in-order execution, 8-9 
out-oj-order execution, 8-1 

buffers, 8-1 
Interrupts, see Exceptions 
IRf5Y (initiator ready) signal, 2-36, 7-3 
ISA_MASTER signal, 2-39,7-26 

J 
JTAG interface 

block.diagram of JTAG interface, C-1 
boundary-scan registers, C-2 
bypass register, C-2 
description, C-1 
instruction register, C-3 
JTAG registers, C-2 
JTAG signals, 2-42, C-2 
scan interface, 1-4 
status register, C-3 
TAP controller, C-3 

K 
Kill operation, 3-60 

L 
L2 (secondary) cache, see L2 interface 
L2 interface 

60x address bus, 5-9 
cache configurations, 5-2 
cache control parameters, 5-23, 5-43 
cache flush, 3-58 
cache initialization parameters, 5-24 
cache line status, 2-22, 5-10 
cache operation, 5-43 
cache tag lookup, 2-21, 5-10 
cast-outs, 5-11 
CF _L2_HIT_DELA Y timing 

configuration, 3-61, 4-5, 4-21, 5-26 
configuration registers, 3-56 
copy-back operation, 5-10 
data RAM write enable 

signals, 2-22 
timings, 5-27 

dirty bit, 5-2 
external cache controller operation, 5-42 

INDEX 

features list, 1-2 
illegal L2 copy-back error, 9-6 
internal cache controller operation, 5-9 
overview, 1-4, 5-1 
parity support, 5-11 
read data parity error, 9-7 
response to bus operations, 5-12 
signals, 2-19 
SRAMs 

asynchronous SRAMs, 5-6, 5-39 
pipelined burst SRAMs, 5-4 
synchronous burst SRAMs, 5-3, 5-30 
two-bank support, 5-7 

tag RAM and data RAM addressing, 5-10 
timing diagrams 

burst read, 5-39 
burst read line update, 5-40 
burst write, 5-41 
castout timing, 5-34 
castout timing with no ARTRY, 5-35 
hit following PCI read snoop, 5-36 
invalidate following PCI read snoop, 5-38 
legend for timing diagrams, 5-30 
push following PCI write snoop, 5-37 
read hit timing, 5-31 
update timing, 5-33 
write hit timing, 5-32 

vector relocation, 5-12 
write-back, 5-2, 5-12 
write-through, 5-2, 5-20 

Latency, DRAMlEDO, 6-18 
LBCLAIM (local bus slave claim) signal, 2-14, 4-21 
Little-endian mode 

accessing configuration registers, 3-15 
aligned scalars, address modification, B-5 
byte lane translation, B-6 
byte ordering, B-5 
LE_MODE bit, 3-55, B-5 
PCI bus, 7-2, B-1 
PCI I/O space, 8-12 
PCI memory space, B-9 

Local bus slave timing, 60x, 4-21 
LOCK signal, 2-36, 7-23 

M 
MAn (memory address) signals, 2-29, 6-9 
Master-abort, PCI, 7-11, 9-9 
MCCRn (memory control configuration) 

registers, 3-42-3-49 
MCP (machine check) signal, 2-14, 4-19, 9-3 
Mi5LE (memory data latch enable) signal, 2-29, 6-3 
MEMACK (memory acknowledge) signal, 2-40,7-27 
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Memory interface 
buffer mode parameters, 6-2 
configuration registers, 3-36 
DRAMIEDO 

address multiplexing, 6-8 
interface operation, 6-6 
SDRAM address multiplexing, 6-41 
see also DRAMIEDO interface 

ECC error, 9-8 
error detection, 9-7 
errors within a nibble, 9-8 
features list, 1-3 
fetch,6-60 
Hash interface 

I-Mbyte Hash system, 6-58 
cacheability restrictions, 6-59 
description, 6-56 
interface timing, 6-61 
memory write timing, 6-64 
paritylECC signals, 6-5 
single-byte read timing, 6-62 
write operations, 6-63 

Hash write error, 9-6 
memory configurations, 6-10, 6-11 
overview, 1-5, 6-1 
page, 6-9 
physical memory, 9-7 
power management support, 6-27,6-55 
read data parity error, 9-7 
refresh overflow error, 9-8 
registers 

memory bank enable register, 3-40, 6-9 
memory boundary registers, 3-36-3-40, 6-9 
memory control configuration registers, 3-42 
memory page mode register, 3-41 

ROM interface 
16-Mbyte ~OM system, 6-57 
burst read timing, 6-61 
cacheability restrictions, 6-59 
description, 6-56 
interface timing, 6-59 

select error, 9-8 
signal buffering, 6-2 
signals, 2-26 
system memory, 6-1, 9-8 

Memory page mode register, 3-41 
MICR (memory interface configuration) 

registers, 6-9, 6-43 
Misaligned 60x data transfer, 4-16 
Mode-set command, SDRAM, 6-45,6-52 
MPCI06 

aligned scalars, address modification, B-6 
block diagram, 1-2 
default mode, A-3 
device programming, 3-1 
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Index 

DRAMIEDO interface use, 6-1 
major functional units, 1-4 
PCI bus master, 7-2 
PCI bus/memory controller features, 1-1 
PCI sideband signals, 7-26 
PCI target, 7-2 

Multiprocessor implementations 
address pipelininglsplit-bus capability, 4-7 
multiprocessor configuration, 4-3 

Munging 
for 60x processors, B-1 
munged memory image, LE mode, B-7 

N 
Nap mode 

description, 1-6, A-3 
memory refresh, 6-27 
PMCR bit settings, 3-26 
QREQ signal, A-I 
special cycle, PCI, 7-22 

Nibble, see Errors 
NMI (nonmaskable interrupt) signal, 2-41, 9-5, 9-10 

P 
PAR (PCI parity) signal, 2-37, 7-25 
PARn (data paritylECC) signals, 2-30 
PCI interface 

address bus decoding, 7-6, A-7 
address/data parity error, 7-13, 9-8 
big-endian mode, four-byte transfer, B-3 
burst operation, 7-3 
bus arbitration, 7-3 
bus commands, 7-4 
bus error signals, 9-5 
bus protocol, 7-3 
bus transactions 

fast back-to-back transactions, 7-14 
interrupt-acknowledge transaction, 7-21 
legend for timing diagrams, 7-8 
read transactions, 7-9 
special-cycle transaction, 7-22 
transaction termination, 7-11 
write transactions, 7-10 

byte alignment, 7-8, B-2 
byte ordering, 7-2, B-1 
cache wrap mode, 7-6 
configuration cycles, 7-15 
configuration header, 7-15 
configuration space addressing, 7-7 
data transfers, 7-3 
error detection and reporting, 7-25, 9-5, 9-8 
error transactions, 7-25 
exclusive access, 7-23 
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features list, 1-3 
I/O space addressing, 7-7 
linear incrementing, 7-6 
little-endian mode transfers to I/O space, B-12 
little-endian mode transfers to memory space, B-9 
master-abort transaction termination, 7-11, 9-9 
memory space addressing, 7-6 
MPCI06 as PCI bus master, 7-2 
MPCI06 as PCI target, 7-2 
nonmaskable interrupt, 2-41, 9-10 
overview, 1-6, 7-1 
PCI command encodings, 7-4 
PCI commands 

interrupt-acknowledge transaction, 7-21 
special-cycle command, 7-22 

PCI Local Bus Specification, xxvii, 3-22 
PCI special-cycle operations, 7-23, A-7 
PCI System Design Guide, xxvii, 3-22 
PCI-to-ISA bridge, 7-27, 9-5 
PCI-to-system memory read buffer (PCMRB), 8-5 
PCI-to-system memory write buffers 

(PCMWBs), 8-5 
processor-to-PCI read buffer (PRPRB), 8-4 
processor-to-PCI-write buffers (PRPWBs), 8-5 
registers 

bus error status register, 3-35, 9-9 
CONFIG_ADDR register, 3-8, 3-15, 7-17 
CONFIG_DATA register, 3-8, 3-15,7-18 
configuration header summary, 3-22, 7-16 
PCI commands register, 3-23, 7-16 
status register, 3-24, 7-16 

retry PCI transactions, 7-12 
signals 

DEVSEL, 2-35, 7-7 
error reporting signals, 9-5 
FLSHREQ, 2-39, 7-27 
FRAME, 2-35, 7-3 
GNT, 2-35, 7-3 
IROY, 2-36, 7-3 
IS A_MASTER, 2-39, 7-26 
I.OCK, 2-36, 7-23 
MEMACK, 2-40, 7-27 
PERR, 2-37, 7-26, 9-5 
REQ, 2-37, 7-3 
SERR, 2-38, 7-26, 9-5 
TRDY, 2-38, 7-3 

target-abort error, 7-12, 9-10 
target-disconnect, 7-2, 7-12, 8-4 
target-initiated termination, 7-12 
turnaround cycle, 7-8 

PERR (PCI parity error) signal, 2-37, 7-26, 9-5 
PICRs (processor interface configuration registers) 

PICR 1 register 
address map A contiguity, 3-1, 3-53 

bit settings/overview, 3-52, 4-5 
CF _BREAD_ WS bit, 3-52, 4-5, 4-19 
FLASH_ WR_EN bit, 3-54, 9-6 
LE_MODE (endian mode) bit, 3-55, 3-68, B-5 
MCP _EN bit, 4-20, 9-3 
speculative PCI reads bit, 3-55 
ST_GATH_EN bit, 3-54 
TEA_EN bit, 2-16, 3-54, 4-19, 9-4 
XIO_MODE bit, 3-1, 3-53 

PICR2 register 
bit settings/overview, 3-58,4-5 
CF _AP ARK bit, 3-55, 4-5 
CF _APHASE_ WS bit, 3-62, 4-5 
CF _DOE bit, 3-62, 5-26 
CF _FAST_CASTOUT bit, 3-61, 5-25 
CF _HOLD bit, 3-61, 5-24 
CF _L2_HIT_DELA Y bit, 3-61,4-21,5-25 
CF _SNOOP _ WS bit, 3-60, 4-5 
CF _TWO_BANKS bit, 3-61, 5-7 
CF _ WDATA bit, 3-62, 5-26 
CF _ WMODE bit, 3-60, 5-27 
FLASH_ WR_LOCKOUT bit, 3-59, 9-6 
L2_EN bit, 3-58, 3-69, 5-23 
TEA_EN bit, 3-69 

Pipelined burst SRAMs 
CF _ WDAT A bit, 3-62, 5-26 
description, 5-4 

Pipe lining 
address pipelining, 4-7, 4-10 
memory latency, 4-7 
split-bus transactions, 4-7 
throughput, 4-7 

PLLn (clock mode) signals, 2-44 
PMCR registers 

refresh during power saving modes, 6-55 
PMCR registers, see Power management 
Power management 

clock configuration, A-6 
doze mode, 6-27, A-3 
DRAM refresh, 6-27 
full-on mode, 6-27, A-3 
memory interface, support, 6-27, 6-55 
memory refresh operation, 6-25 
memory refresh operations, A-7 
modifying device drivers, A-8 
MPCI06 default mode, A-3 
MPCI06 support, A-6 
nap mode, 6-27, 7-23, A-3, A-7 
overview, 1-6 
PCI address bus decoding, A-7 
PCI special-cycle operations, 7-22 
PMCR registers 

DRAMIEDO refresh configuration, 6-27 
LP _REF _EN bit, A-7 
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overview, 3-26-3-28 
PMbit,A-l 
PMCRI 

bit settings, 3-26 
PM bit, 3-27 

PMCR2 bit settings, 3-28 
power management support, A-6 
power modes, A-I 
refresh and power saving modes, 6-27 

power mode transition, A-I 
processor bus request monitoring, A-7 
QREQ signal, A-I 
SDRAM power saving modes, 6-55 
signals, 2-40 
sleep mode, 3-26, 6-27,7-23, A-4 
suspend mode, 2-31, 6-28, A-5 
systems using 601, 3-27, A-2 
systems using 603, 3-53, A-2 
systems using 604, 3-27, A-2 

Power mode transition with the PICRI, 
PROC_TYPE bit, A-I 

Power-on initialization 
power-on reset (PaR), 3-36, 6-8, 9-3 
SDRAM power-on initialization 

overview, 6-43 
programmable parameters, 6-43 

setting up MICR parameters, 6-9 
PowerPC 

common hardware reference platform 
(CHRP), I-I, 3-1 

PowerPC 601 microprocessor, 3-27, A-2 
PowerPC 603 microprocessor, 3-53, A-2 
PowerPC 604 microprocessor 

fast L2 mode, 5-1 
power management, 3-27, A-2 

PowerPC Reference Plaiform Specification, 3-1 
programming the MPCI06, 3-1 

PPEN (parity path read enable) signal, 2-30, 6-5 
Precharge-all-banks command, SDRAM, 6-45 
Precharge-bank command, SDRAM, 6-45 
Processor interface, see 60x processor interface 
Programming the MPC106, 3-1 

Q 
QACK (quiesce acknowledge) signal, 2-41, 3-27, A-I 
QREQ (quiesce request) signal, 2-41, 3-27, A-I 

R 
RAM access time, 3-45 
RASn (row address strobe) signals, 2-31, 6-6, 6-28 
RCSO (ROM location configuration) signal, 2-44, 

6-59 
RCSn (ROM bank select) signals, 2-31 
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Read-with-autoprecharge command, SDRAM, 6-45 
Real-time clock signal, 2-31, 6-28, A-5 
Refresh 

DRAMIEDO refresh, 6-25 
power management, refresh operations, 6-27, 

6-55, A-7 
SDRAM refresh 

command, 6-45 
overview, 6-53 
timing diagram, 6-54 

Registers 
60x bus error status registers, 3-29, 3-34, 3-41, 9-6 
60x/PCI error address register, 3-36, 9-6 
alternate OScvisible parameters registers, 3-63 
clearing bits, 3-24 
configuration registers, 3-15 
ECC single-bit error registers, 3-29, 9-7 
error detection registers, 3-32, 9-6 
error enabling registers, 3-30, 9-6 
error handling registers, 3-29, 7-25, 9-3-9-4 
error status registers, 3-34, 7-25 
ESCRs (emulation support configuration) 

registers, 3-1, 3-64 
external configuration registers, 3-67 
JTAG 

boundary-scan registers, C-2 
bypass register, C-2 
instruction register, C-3 
status register, C-3 

MCCRn (memory control configuration) 
registers, 3-42--3-49 

memory bank enable register, 3-40, 6-9 
memory boundary registers, 3-36-3-40, 6-9 
memory page mode register, 3-41 
MICRn (memory interface configuration) 

registers, 3-36 
optional register, BIST control, 3-22 
PCI command register, 3-23, 7-16 
PCI registers, 3-22 
PCI status register, 3-24, 7-16 
PICRn (processor interface configuration) 

registers, 3-51, 4-5 
power management registers, 3-26-3-28 
setting bits, 3-24 

REQ (PCI bus request) signal, 2-37, 7-3 
Reservation set, lwarxlstwcx., 4-11 
ROMlFlash interface 

cacheability restrictions, 6-59 
description, 6-56 
Flash interface 

I-Mbyte Flash system, 6-58 
interface timing, 6-61 
memory write timing, 6-64 
paritylECC signals, 6-5 
single-byte read timing, 6-62 
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write operations, 6-63 
ROM interface 

16-Mbyte ROM system, 6-57 
burst read timing, 6-61 
interface timing, 6-59 
ROM address signals, 2-27 

see also Memory interface 
RTC signal, 2-31, 6-28, A-5 

S 

INDEX 

SDBAO (SDRAM internal bank select) signal, 2-32 
SDCAS (SDRAM column address strobe) signal, 2-32 
SDMAn (SDRAM address) signals, 2-32 
SDRAM interface operation 

128-Mbyte SDRAM system, 6-40 
bank-activate command, 6-44 
burst operations, 6-42 
command encodings, 6-46 
configurations supported, 6-41 
JEDEC interface commands, 6-44 
mode-set command, 6-45, 6-52 
overview, 6-39 
power saving modes, 6-55 
power-on initialization, 6-43 
precharge-all-banks command, 6-45 
precharge-bank command, 6-45 
prograrurnable parameters, 6-43 
read-with-autoprecharge command, 6-45 
refresh 

command, 6-45 
description, 6-53 

self-refresh command, 6-45 
timing diagrams 

burst-of-four read timing, 6-47 
burst-of-four write timing, 6-48 
self-refresh entry timing, 6-55 
self-refresh exit timing, 6-56 
single-beat read timing, 6-50 
single-beat write timing, 6-51 

write-with-autoprecharge command, 6-45 
SDRAM power-on initialization, 6-43 
SDRAS (SDRAM row address strobe) signal, 2-32 
Secondary (L2) cache, see L2 interface 
Self-refresh command, SDRAM, 6-45 
SERR (system error) signal, 2-38, 7-26, 9-5 
Signal buffering 

flow-through buffers, 6-3 
memory interface buffer configurations, 6-2 
parity/ECC path read control, 6-5 
registered buffers, 6-4 
transparent latch buffers, 6-3 

Signals 
60x address/data bus arbitration, 4-7 
AACK, 2-9, 4-16 

ADn, 2-33, 7-6 
ADS, 2-20, 5-39 
alternate functions, list, 2-3 
An, 2-9 
ARn, 2-27, 6-58 
ARTR'r, 2-10, 4-17 
BAO, 2-20 
BAA,2-20 
BCTLn,2-27,6-2 
BGL2, 2-24, 5-43 
BGn, 2-11, 2-25, 4-7 
BRL2, 2-24, 5-43 
BRn, 2-11,2-26,4-7 
C/BEn, 2-33, 7-8, 7-25 
CASn,2-28,6-8,6-28 
CI,2-12 
CKO,2-40 
CKE,2-28 
configuration signals, 2-43 
CSn, 2-28 
DBGL2,2-24,5-43 
DBGLB, 2-12, 4-21 
DBGn,2-12,2-26,3-1,4-7 
rx:s,2-21,5-3-5-6 
DEVSEL, 2-35, 7-7 
DHnIDLn, 2-13, 6-6 
DIRT'r_IN, 2-21, 5-10 
DIRT'r_OUT, 2-22, 5-10 
DOE, 2-22, 3-62, 5-26 
DQMn, 2-29 
DWEn, 2-22, 5-3 
error siguals, 2-40, 9-3 
FLSHREQ, 2-39, 7-27 
FNR,2-44 
FOE,2-29, 6-63 
FRAME, 2-35, 7-3 
GBL, 2~14 
GNT, 2-35, 7-3 
HIT, 2-22, 2-25, 5-10 
HRST, 2-40, 9-3, A-2 
IEEE 1149.1 interface, 2-42, C-2 
interrupt and error signals, 2-40, 9-3 
interrupt signal connections, examples, 9-10 
interrupt signals, 2-40, 9-3 
interrupt, clock, and power management, 2-40 
IRDY, 2-36, 7-3 
ISA_MASTER, 2-39, 7-26 
JTAG signals, 2-42, C-2 
L2 cache interface signals, 2-19 
LBCLAIM, 2-14, 4-21 
LOCK, 2-36, 7-23 
MAn, 2-29, 6-9 
MCP, 2-14, 4-19, 9-3 
MOLE, 2-29, 6-3 
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MEMACK, 2-40, 7-27 
memory interface, 2-26 
NMI, 2-41, 9-5, 9-10 
PAR (PCI parity), 2-37, 7-25 
PARn (data parity/ECC), 2-30 
PCI interface signals, 2-33 
PCI sideband signals, 2-39, 7-26 
PERR, 2-37, 7-26, 9-5 
PLLn,2-44 
PPEN, 2-30, 6-5 
QACK, 2-41, 3-27, A-I 
QREQ, 2-41, 3-27, A-I 
RASn, 2-31, 6-6, 6-28 
RCSO (ROM location configuration), 2-44, 6-59 
RCSn (ROM bank select), 2-31 
REQ, 2-37, 7-3 
RTC, 2-31, 6-28, A-5 
SDBAO,2-32 
SDCAS,2-32 
SDMAn,2-32 
SDRAS,2-32 
SERR, 2-38, 7-26, 9-5 
signal connections, examples, 9-10 
signal groupings, 2-2 
STOP, 2-38, 7-8 
SUSPEND, 2-42 
SYSCLK, 2-42, 2-44 
TA,2-15 
TBST, 2-16, 4-13 
TCK (JTAG test clock), 2-42, C-2 
TOI (JrAG test data input), 2-43, C-2 
TOO (JrAG test data output), 2-42, C-2 
TEA, 2-16,4-19, 9-4 
TMS (JrAG test mode select), 2-43, C-2 
TOE, 2-23 
TRDY, 2-38, 7-4 
TRST (JrAG test reset), 2-43, C-2 
TS,2-17 
TSIZn, 2-17, 4-13 
TIn, 2-18, 4-10 
TV, 2-23, 5-10 
TWE, 2-23, 5-24 
WE, 2-33 
WT, 2-18, 5-12 
XATS, 2-19, 3-33, 4-20 

Single-beat operations, 4-19 
Single-beat transactions 

SDRAM-based systems, 6-42, 6-50, 6-51 
Single-beat transfer, see Transfer 
Sleep mode 

description, 1-6, A-4 
memory refresh, 6-27 
PCI interface support, 7-23 
PMCR bit settings, 3-26 
QREQ signal, 2-41, 3-27, A-I 
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Snooping 
snoop push, 4-17 
snoop response, 4-12, 4-17, 8-8 

Split-bus transactions, 4-7 
SRAMs 

asynchronous SRAMs, 5-6, 5-39 
pipelined burst SRAMs, 5-4 
synchronous burst SRAMs, 5-3, 5-30 
timing examples, 5-24-5-41 
two-bank support, 5-7 

Status register, PCI, 3-24, 7-16 
STOP signal, 2-38, 7-8 
Suspend mode 

description, A-5 
refresh, 2-31, 6-28, A-5 
RTC signal, 2-31, 6-28, A-5 

SUSPEND signal, 2-42 
Synchronous burst SRAMs 

CF _DOE bit, 3-62, 5-26 
CF_ WDATA bit, 3-62, 5-26 
description, 5-3 
L2 cache timing examples, 5-30 
two-bank support, 5-7 

SYSCLK (system clock) signal, 2-42, 2-44 
System reset 

T 

HRST signal, 2-40, 9-3, A-2 
initialization sequence, 6-44 
system reset interrupt, 9-3 

TA (transfer acknowledge) signal, 2-15 
Target-abort error, 7-12, 9-10 
Target-disconnect, see PCI interface 
Target-initiated termination 

description, 7-2, 7-12, 8-4 
PCI status register, 7-12 

TBST (transfer burst) signal, 2-16, 4-13 
TCK (JTAG test clock) signal, 2-42, C-2 
TOI (JrAG test data input) signal, 2-43, C-2 
TOO (JTAG test data output) signal, 2-42, C-2 
TEA (transfer error acknowledge) signal, 2-16, 

4-19,9-4 
Termination 

60x address tenure, 4-6 
60x data tenure, 4-6 
completion, PCI transaction, 7-11 
master-abort, PCI, 7-11, 9-9 
normal termination, 4-19 
target-disconnect, PCI, 7-2, 7-12, 8-4 
target-initiated tennination, 7-12 
termination by TEA, 4-19, 9-10 
termination of PCI transaction, 7-11 
timeout, PCI transaction, 7-11 
transfer termination, 4-16 
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Timeout, PCI transaction, 7-11 
Timing diagrams 

60x single-beatlburst data transfers, 4-19 
acronyms in DRAM timing diagrams, 6-12 
CBR refresh timing, SDRAM, 6-54 
CF _L2_HlT_DELAY, 3-61, 4-5, 4-21,5-26 
CF _ WMODE, 5-27 
DRAM RTC refresh in suspend mode, 6-28 
DRAMIEDO 

interface timing, 6-11 
interface timing with ECC, 6-21 
refresh, 6-25 
self-refresh in sleep and suspend modes, 6-28 

L2cache 
burst read, 5-39 
burst read line update, 5-40 
burst write, 5-41 
castout timing, 5-34 
castout timing with no ARTRY, 5-35 
hit following PCI read snoop, 5-36 
invalidate following PCI read snoop, 5-38 
push following PCI write snoop, 5-37 
read hit timing, 5-31 
update timing, 5-33 
write hit timing, 5-32 

legend for L2 interface timing, 5-30 
ROM/Flash 

burst read timing, 6-61 
Flash memory write, 6-64 
interface timing, 6-61 
single-byte read, 6-62 

SDRAM 
burst-of-four read, 6-47 
burst-of-four write, 6-48 
mode-set command timing, 6-52 
self-refresh entry, 6-55 
self-refresh exit, 6-56 
single-beat read, 6-50 
single-beat write, 6-51 

TMS (JTAG test modeselect) signal, 2-43, C-2 
TOE (tag output enable) signal, 2-23 
Transactions 

fast back-to-back transactions, PCI bus, 7-14 
PCI bus transactions, 7-8 
PCI transaction termination, 7-11 

Transfer 
60x address/data tenure, 4-6 
aligned data transfer, 60x, 4-14 
transfer termination, 4-16 

TRDY (target ready) signal, 2-38, 7-3, 7-4, 7-11 
TRST (JTAG test reset) signal, 2-43, C-2 
TS (transfer start) signal, 2-17 
TSIZn (transfer size) signals, 2-17, 4-13 
TIn (transfer type) signals, 2-18, 4-10 

INDEX 

Turnaround cycle and PCI bus, 7-8 
TV (tag valid) signal, 2-23, 5-10 
TWE (tag write enable) signal, 2-23, 5-24 

w 
WE (write enable) signal, 2-33 
Write-back 

L2 cache response, 5-12 
support for L2 cache operation, 5-2 
write-back cache with MPCI06, 5-2 

Write-through 
L2 cache response, 5-20 
support for L2 cache operation, 5-2 
write-through cache with MPCI06, 5-2 

Write-with-autoprecharge command, SDRAM, 6-45 
WT (write-through) signal, 2-18, 5-12 

X 
XATS (extended address transfer) signal, 2-19, 

3-33,4-20 
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MOTOROLA AUTHORIZED DISTRIBUTOR & WORLDWIDE SALES OFFICES 
NORTH AMERICAN DISTRIBUTORS 

UNITED STATES 
ALABAMA 

Huntsville 
Arrow/Schweber Electronics ... (205)837-£955 
FAI .......................•. (205)837-9209 
Future Electronics ............ (205)830-2322 
Hamilton/Hallmark ........... (205)837-8700 
Newark ............. " ...... (205)837-9091 
Time Electronics ........... 1-£00-789-TIME 
Wyle Electronics ............. (205)830-1119 

ARIZONA 
Phoenix 

FAI ...•..................... (602)731-4661 
Future Electronics ............ (602)968-7140 
Hamilton/Hallmark ..........•. (602)414-3000 
Wyle Electronics .•........... (602)804-7000 

Scottsdale 
Alliance Electronics .......... (602)483-9400 

Tempe 
Arrow/Schweber Electronics ... (602)431-0030 
Newark .... . . . . . . • . . . . . . . . .• (602)966-£340 
PENSTOCK ........•........ (602)967-1620 
Time Electronics ........... 1-£00-789-TIME 

CALIFORNIA 
Agoura Hills 

Future Electronics ............ (818)865-0040 
Time Electronics Corporale .. 1-800-789-TIME 

Calabassas 
Arrow/Schweber Electronics ..• (818)880-9686 
Wyle ElectroniCS ............. (818)880-9000 

Chatsworth 
Time Electronics ..•........ 1-£00-789-TIME 

Costa Mesa 
Hamilton/Hallmark ........•.. (714)789-4100 

CulverCltv 
Hamilton/Hallmark ..••....... (310)558-2000 

Garden Grove 
Newark ..................... (714)893-4909 

Irvine 
Arrow/Schweber Electronics •.. (714)587-0404 
FAI ......•......•.........•. (714)753-4778 
Future Electronics .........•.. (714)453-1515 
Wyle Laboratories Corporale .. (714)753-9953 
Wyle Electronics .•........... (714)863-9953 

Los Angeles 
FAI ....................•..•. (818)879-1234 
Wyle Electronics ........•... , (818)880-9000 

Manhattan Beach 
PENSTOCK ................. (310)546-£953 

Newberry Park 
PENSTOCK ........•...•..•. (805)375-£680 

Palo Alto 
Newark ...............•..... (415)812-£300 

Riverside 
Newark ..................... (909)980-2105 

Rocklin 
Hamilton/Hallmark ........... (916)632-4500 

Sacramento 
FAI .......... , ........•..•.. (916)782-7882 
Newark ..•.................. (916)565-1760 
Wyle Electronics •............ (916)638-5282 

San Diego 
Arrow/Schweber Electronics ... (619)565-4800 
FAI ......................... (619)623-2868 
Future Electronics .......•.••. (619)625-2800 
Hamilton/Hallmark ...•....... (619)571-7540 
Newark ..•........•.....•..• (619)453-8211 
PENSTOCK .......•......... (619)623-9100 
Wyle Electronics ............. (619)565-9171 

San Jose 
Arrow/Schweber Electronics ... (408)441-9700 
Arrow/Schweber Electronics ... (408)426-£400 
FAI ......................... (408)434-0369 
Fulure Electronics ....•...•... (408)434-1122 

Santa Clara 
Wyle Electronics ............. (408)727-2500 

Santa Fe Springs 
Newark ..................... (310)929-9722 

Sierra Madre 
PENSTOCK ................. (818)355-£775 

Sunnyvale 
Hamilton/Hallmark ........... (408)435-3500 
PENSTOCK ................. (408)730-0300 
Time Electronics ........... 1-800-789-TIME 

Thousand Oaks 
Newark ...........•......... (805)449-1480 

Torrance 
Time Electronics ........... 1-800-789-TIME 

Tustin 
Time Electronics ........... 1-800-789-TIME 

Woodland Hills 
Hamilton/Hallmark ........... (818)594-0404 

COLORADO 
Lakewood 

FAI ......................... (303)237-1400 
Future Electronics ............ (303)232-2008 

Danver 
Newark ..................... (303)373-4540 

Englewood 
Arrow/Schweber Electronics ... (303)799-0258 
Hamilton/Hallmark ........... (303)790-1662 
PENSTOCK ................. (303)799-7845 
Time Electronics ........... 1-800-789-TIME 

Thornton 
Wyle Electronics ............. (303)457-9953 

CONNECTICUT 
Bloomfield 

Newark ..................... (203)243-1731 
Cheshire 

FAI ......................... (203)250-1319 
Future Electronics ............ (203)250-0083 
Hamilton/Hallmark ........... (203)271-2844 

Southbury 
Time Electronics ........... 1-800-789-TIME 

Wallingfort 
ArrowTSchweber Electronics ... (203)265-7741 

FLORIDA 
Altamonte Springs 

Future Electronics ............ (407)865-7900 
Clearwater 

FAI ......................... (813)530-1665 
Future Electronics ............ (813)530-1222 

Deerfield Beach 
Arrow/Schweber Electronics ... (305)429-8200 
Wyle Electronics ............. (305)420-0500 

Ft. Lauderdale 
FAI ......................... (305)428-9494 
Future Electronics . . . . . . . . . . .. (305)436-4043 
Hamilton/Hallmark ........... (305)484-5482 
Newark .•................... (305)488-1151 
Time Electronics .......•... 1-800-789-TIME 

Lake Mary 
Arrow/Schweber Electronics ... (407)333-9300 

Largo/Tampa/St. Petersburg 
Hamilton/Hallmark ........... (813)547-5000 
Newark ..................... (813)287-1578 
Wyle Electronics ............. (813)576-3004 
Time Electronics ........... 1-800-789-TIME 

Orlando 
FAI ....................•.... (407)865-9555 
Newark ..................... (407)896-8350 

Tallahassee 
FAI .. . .. . .. .. .. . . .. . ... .. .. (904)668-7772 

Tampa 
Newark ..................... (813)287-1578 
PENSTOCK ................. (813)247-7556 

Winter Park 
Hamilton/Hallmark ........... (407)657-3300 
PENSTOCK .........•....... (407)672-1114 

GEORGIA 
Atlanta 

FAI ............•............ (404)447-4767 
Time Electronics ........ , .. 1-800-789-TIME 
Wyle Electronics ............. (404)441-9045 

Duluth 
Arrow/Schweber Electronics ... (404)497-1300 
Hamilton/Hallmark ........... (404)623-4400 

Norcross 
Future Electronics ............ (770)441-7676 
Newark ..................... (770)448-1300 
PENSTOCK ................. (770)734-9990 
Wyle Electronics .•........•.. (770)441-9045 

IDAHO 
Boise 

FAI ......................... (208)376-8080 
Newark ..................... (208)342-4311 

ILLINOIS 
Addison 

Wyle Laboratories . . . . . . . . . . .. (708)620-0969 
Bensenville 

Hamilton/Hallmark ..•........ (708)797-7322 
Chicago 

FAI ......................... (708)843-0034 
Newark Electronics Corp ... 1-800-4NEWARK 

Hoffman Estates 
Future Electronics ............ (708)682-1255 

Itasca 
Arrow/Schweber Electronics ... (708)250-0500 

Palatine 
PENSTOCK ...............•. (708)934-3700 

Schaumburg 
Newark .........•.•...•..... (708)310-8980 
Time Electronics ........... 1-800-789-TIME 

INDIANA 
IndianapoliS 

Arrow/Schweber Electronics . .. (317)299-2071 
Bailey's Electronics .......•... (317)848-9958 
Hamilton/Hallmark ........... (317)575-3500 
FAI ......................... (317)469-0441 
Future Electronics. . . . . . . . . . .. (317)469-0447 
Newark ..................... (317)259-0085 
Time Electronics ........... 1-800-789-TIME 

Ft. Wayne 
Newark ..................... (219)484-0766 
PENSTOCK ................. (219)432-1277 

IOWA 
Cedar Rapids 

Newark ..................... (319)393-3800 
Time Electronics ..........• 1-800-789-TIME 

KANSAS 
Kansas City 

FAI ......................... (913)381-£800 
Lenexa 

Arrow/Schweber Electronics .... (913)541-9542 
Hamilton/Hallmark ........... (913)663-7900 

Olathe 
PENSTOCK ................. (913)829-9330 

Overland Park 
Future Electronics ............ (913)649-1531 
Newark ...................•. (913)677-0727 . 
Time Electronics ........... 1-800-789-TIME 

MARYLAND 
Baltimore 

FAI ......................... (410)312-0833 
Columbia 

Arrow/Schweber Electronics ... (301 )596-7800 
Future Electronics ............ (410)290-0600 
Hamilton/Hallmark ......•.... (410)720-3400 
Time Electronics ..•........ 1-800-789-TIME 
PENSTOCK •................ (410)290-3746 
Wyle Electronics ............. (410)312-4844 

Hanover 
Newark ..•.•..•............. (410)712-£922 

For changes to this Information contact Technical Publications at FAX (602) 244-6560 
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AUTHORIZED DISTRIBUTORS- continued 
UNITED STATES - continued 

MASSACHUSETIS 
Boston 

Arrow/Schweber Electronics ... (508)658-0900 
FAI ......................... (508)779-3111 
Newark .................. 1-800-4NEWARK 

Bolton 
Future Corporate ............. (508)779-3000 

Burlington 
PENS'OCK ................. (617)229-9100 
Wyle Electronics ............. (617)271-9953 

Peabody 
Time Electronics ........... 1-800-789-TIME 
Hamilton/Hallmark ........... (508)532-9893 

Woburn 
Newark ..................... (617)935-8350 

MICHIGAN 
Detroit 

FAI ......................... (313)513-0015 
Future Electronics .....•...... (616)698-6800 

Grand Rapids 
Newark ..................... (616)954-6700 

Livonia 
Arrow/Schweber Electronics ... (810)455-0850 
Future Electronics ............ (313)261-5270 
Hamilton/Hallmark ........... (313)416-5800 
Time Electronics ........... 1-800-789-TIME 

Troy 
Newark ..................... (810)583-2899 

MINNESOTA 
Bloomington 

Wyle Electronics .............. (612)853-2280 
Burnsville 

PENSTOCK .................. (612)882-7630 
Eden Prairie 

Arrow/Schweber Electronics ... (612)941-5280 
FAI .......... " '" .......... (612)947-0909 
Future Electronics ... " .... '" (612)944-2200 
HamiitonlHalimark ........... (612)881-2600 
Time Electronics ........... 1-800-789-TIME 

Minneapolis 
Newark .•. . . . . . . . • . . . . . . . . .. (612)331-6350 

Earth City 
Hamilton/Hallmark ........... (314)291-5350 

MISSOURI 
St. Louis 

Arrow/Schweber Electronics ... (314)567-6888 
Future Electronics ..•......... (314)469-6805 
FAI ......................... (314)542-9922 
Newark ..................... (314}453-9400 
Time Electronics ..•.... '" . 1-800-789-TIME 

NEW JERSEY 
Bridgewater 

PEIiJSTOCK ................. (908}575-9490 
Cherry Hill 

Hamilton/Hallmark ........... (609}424-o110 
East Brunswick 

Newark . . . . . . . . . . . . . . . . . . . .. (908}937 -6600 
Fairfield 

FAI ......................... (201}331-1133 
Marlton 

Arrow/Schweber Electronics. .. (609}598-6000 
FAI ......................... (609}988-1500 
Future Electronics ............ (609}596-4080 

Plnebrook 
Arrow/Schweber Electronics ... (201)227-7880 
Wyle Electronics ............. (201 }882-8358 

Parsippany 
Future Electronics. . . • . . . . . • .. (201 }299-0400 
Hamilton/Hallmark ........... (201)515-1641 

Wayne 
Time Electronics ........... 1-800-789-TIME 

NEW MEXICO 
Albuquerque 

Hamilton/Hallmark ........... (505}828-1058 
Newark ..................... (505)828-1878 

NEW YORK 
Bohemia 

Newark ..................... (516}567-4200 

Hauppauge 
Arrow/ScFiweber Electronics ... (516}231-1000 
Future Electronics ............ (516}234-4000 
Hamilton/Hallmark ..........• (516}434-7400 
Newark .. '" ............. 1-800-4NEWARK 
PENSTOCK ................. (516}724-9580 

Konkoma 
Hamilton/Hallmark ........... (516)737-0600 

Long Island 
FAI .......................•. (516}348-3700 

Melville 
Wyle Laboratories . . . . . . . . . . .• (516}293-8446 

Pittsford 
Newark .............. " ..... (716)381-4244 

Rochester 
Arrow/Schwebe, Electronics ... (716}427-o300 
Future Electronics ............ (716)387-9550 
FAI ......................... (716)387-9600 
Hamilton/Hallmark ........... (716}272-2740 
Time Electronics ........ '" 1-800-789-TIME 

Syracuse 
FAI ......................... (315)451-4405 
Future Electronics ............ (315}451-2371 
Newark ..................... (315}457-4873 
Time Electronics ........... 1-800-789-TIME 

NORTH CAROLINA 
Charlotte 

FAI ......................... (704)548-9503 
Future Electronics ............ (704)547-1107 
Newark . . . . . . . . . . . . . . . . . . . .. (704)535-5650 

Raleigh 
Arrow/Schweber Electronics ... (919)876-3132 
FAI ......................... (919)876-0088 
Future Electronics .. '" .. '" .. (919)790-7111 
Hamilton/Hallmark ........... (919)872-0712 
Newark ....•.•........... 1-800-4NEWARK 
Time Electronics ........... 1-800-789-TIME 

OHIO 
Centerville 

Arrow/Schweber Electronics . .. (513}435-5563 
Cleveland 

FAI ......................... (216}446-o061 
Newark ..................... (216}391-9330 
Time Electronics ........... 1-800-789-TIME 

Columbus 
Newark ..................... (614)326-0352 
Time Electronics ........... 1-800-789-TIME 

Dayton 
FAI ......................... (513)427-6090 
Future Electronics ........... , (513)426-0090 
HamiitonlHalimark ........... (513)439-6735 
Newark ..................... (513)294-8980 
Time Electronics ........... 1-800-789-TIME 

Mayfield Heights 
Future Electronics ............ (216)449-6996 

Solon 
Arrow/Schweber Electronics ... (216}248-3990 
Hamilton/Hallmark ........... (216)498-1100 

Worthington 
Hamilton/Hallmark ........... (614)888-3313 

OKLAHOMA 
Tulsa 

FAI ......................... (918}492-1500 
Hamilton/Hallmark ........... (918}459-6000 
Newark ..................... (918}252-5070 

OREGON 
Beaverton 

Arrow/Almac Electronics Corp. . (503}629-8090 
Future Electronics ............ (503)645-9454 
Hamilton/Hallmark ........... (503}526-8200 
Wyle Electronics ............. (503)643-7900 

Portland 
FAI ......................... (503)297-5020 
Newark ..................... (503)297-1984 
PENSTOCK ................. (503)646-1670 
Time Electronics ........... 1-800-789-TIME 

PENNSYLVANIA 
Coatesville 

PENSTOCK ................. (610)383-9536 

Ft. Washington 
Newark ..................... (215}654-1434 

Mt. Laurel 
Wyle Electronics ............. (609)439-9110 

Philadelphia 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (609)439-9110 

Pittsburgh 
Arrow/Schweber Electronics ..• (412)963-6807 
Newark ..................... (412}788-4790 
Time Electronics ........... 1-800-789-TIME 

TENNESSEE 
Knoxville 

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

TEXAS 
Austin 

Arrow/Schweber Electronics ... (512)835-4180 
Future Electronics ............ (512)502-0991 
FAI •........................ (512}346-8426 
Hamilton/Hallmark ........... (512}219-3700 
Newark ... .. . . . . . . . .. . . . . . .. (972)458-2528 
PENSTOCK ................. (512)348-9762 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (512}833-9953 

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

Carollton 
Arrow/Schweber Electronics ... (214)380-6464 

Dallas 
FAI ....................•.. " (214}231-7195 
Future Electronics ............ (214)437-2437 
Hamilton/Hallmark ........... (214}553-4300 
Newark ..................... (214}458-2528 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (214)235-9953 

EIPaso 
FAI ......................... (915}577-9531 
Newark ...............•..... (915}772-6367 

Ft. Worth 
Allied Electronics ............. (817)338-5401 

Houston 
Arrow/Schweber Electronics ... (713)647-6868 
FAI ....•.........•.......... (713}952-7088 
Future Electronics ............ (713)785-1155 
Hamilton/Hallmark ........... (713)781-6100 
Newark ................... " (713)894-9334 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (713}879-9953 

Richardson 
PENSTOCK ................. (214}479-9215 

San Antonio 
FAI ......................... (210}738-3330 
Newark ........•...•........ (210}734-7960 

UTAH 
Salt Lake City 

Arrow/Schweber Electronics ... (801 )973-6913 
FAI ......•.................. (801 }467-9696 
Future Electronics ...•....•. " (801 }467-4448 
Hamilton/Hallmark ........... (801}266-2022 
Newark ..................... (801}261-5660 
Wyle Electronics ............. (801}974-9953 

West Valley City 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (801)974-9953 

WASHINGTON 
Bellevue 

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

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

Kirkland 
Newark ... . .. .. .. . . .. . . . . . .. (206}814-6230 

Redmond 
Hamilton/Hallmark ........•.. (206)882-7000 
Time Electronics ........... 1-800-789-TIME 
Wyle Electronics ............. (206}881-1150 

Seattle 
FAI ..................•.....• (206}486-8616 
Wyle Electronics ............. (206}881-1150 

For changes to this Information contact Technical Publications at FAX (602) 244-6560 
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UNITED STATES -continued 
WISCONSIN 

Brookfield 
Arrow/Schweber Electronics ... (414)792-0150 
Future Electronics ............ (414)879-0244 
Wyle Electronics ............. (414)521-9333 

Madison 
Newark ..................... (608)278-0177 

Milwaukee 
FAI ......................... (414)792-9778 
Time Electronics ........... 1-800-789-TIME 

New Berlin 
Hamilton/Hallmark ........ '" (414)780-7200 

Wauwatosa 
Newark ..................... (414)453-9100 

CANADA 
ALBERTA 

Calgary 
Electro Sonic Inc. ........... (403)255-9550 
FAI ......................... (403)291-5333 
Future Electronics ............ (403)250-5550 
Hamilton/Hallmark ........... (800)663-5500 

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

Saskatchewan Ottawa 
Hamilton/Hallmark ........... (800)663-5500 Arrow Electronics ............ (613)226-5903 

BRITISH COLUMBIA Electro Sonic Inc ............. (613)728-8333 

Vancouver FAI ......................... (613)820-8244 
Arrow Electronics ............ (604)421-2333 Future Electronics ............ (613)727-1800 
Electro Sonic Inc ............. (604)273-2911 Hamilton/Hallmark ........... (613)226-1700 
FAI ......................... (604)654-1050 Toronto 
Future Electronics ............ (604)294-1166 Arrow Electronics ............ (905)670-7769 
Hamilton/Hallmark (604)420-4101 Electro SoniC Inc ............. (416)494-1666 

MANITOBA FAI ......................... (905)612-9888 

Winnipeg 
Electro S"onic Inc. ........... (204)783-3105 

Future Electronics ............ (905)612-9200 
Hamilton/Hallmark ........... (905)564-6060 

FAI .... , ... , .. , ... , ......... (204)786-3075 Newark ..................... (905)670-2888 
Future Electronics ............ (204)944-1446 QUEBEC 
Hamilton/Hallmark ........... (800)663-5500 Montreal 

ONTARIO 
Kanata 

Arrow Electronics ............ (514)421-7411 
FAI ......................... (514)694-8157 

PENSTOCK ... , ............. (613)592-8088 Future Electronics ............ (514)694-7710 

London Hamilton/Hallmark ........... (514)335-1000 
Newark ..................... (519)685-4280 

Mississauga 
PENSTOCK ... , ...... , .... " (905)403-0724 
Newark ..................... (905)670-2888 

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

Quebec City 
Arrow Electronics ............ (418)687-4231 
FAI ......................... (418)682-5775 
Future Electronics ............ (418)877-6666 

INTERNATIONAL DISTRIBUTORS 

AUSTRALIA 
AVNET VSI Electronics (Aust.) .... (61)29878-1299 
Veltek Australia Pty Ltd ..... (61)39574-9300 

AUSTRIA 
EBV Elektronik .............. (43) 1 8941774 
SEI/Elbatex GmbH ............ (43) 1 866420 
Spoerle Electronic ........... (43) 1 31872700 

BELGIUM 
Spoerle Electronic. . . . . . . . . .. (32) 2 725 4660 
EBV Elektronik ............. (32) 2 716 0010 
SEI/Rodelco B.V . ....•...... (32) 2 460 0560 

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

CZECH REPUBLIC 
Spoerle Electronic .............. (42) 2731355 
SEI/Elbatex .................. (42) 24763707 
Macro Group ................. (42)23412182 

CHINA 
Advanced Electronics Ltd. . .. (852)2305-3633 
AVNET WKK Components Ltd .... (852)2357-8888 
China EI. App. Corp. XiaMan Co .. (86)106818-9750 
Nance Electronics Supply Ltd .. (852) 2 765-3025 
........................ or (852) 2 333-5121 

Qing Cheng Enterprises Ltd ... (852) 2 493-4202 
DENMARK 

Arrow Exatec ............... (45) 44 927000 
Avnet Nortec AlS ............ (45) 44 880800 
EBV Elektronik ............... (45) 39690511 

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

FINLAND 
Arrow Field OY ............. (35) 89777571 
Avnet NortecOY .......... '" (35) 89613181 

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

GERMANY 
Avnet E2000 ............... (49) 89 4511001 
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P.T.Ometraco ............. (62) 21 619-6166 

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

ITALY 
AVNET EMG SRL ............ , (39) 2 381901 
EBV Elektronik ............... (39) 2 660961 
Future Electronics ............. (39) 2 660941 
Silverstar Ltd. SpA ........... (39) 2 661251 

JAPAN 
AMSC Co., Ltd ............. 81-422-54-8800 
Fuji Electronics Co., Ltd ..... 81-3-3814-1411 
Marubun Corporation ....... 81-3-3639-8951 
Nippon Motorola Micro Elec .. 81-3-3280-7300 
OM RON Corporation ....... 81-3-3779-9053 
Tokyo Electron Ltd. . . . . . . . .. 81-3-5561-7254 

KOREA 
Jung Kwang Sa .............. (82)2278-5333 
Lite-Cln Korea Ltd ............ (82)2858-3853 
Nasco Co. Ltd ............... (82)23772-5800 

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

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

NEW ZEALAND 
AVNET VSI (NZ) Ltd . . . .. .... (64)9635-7801 

NORWAY 
Arrow Tahonic A/S ............ (47)22378440 
Avnet Nortec AlS Norway ..... (47) 66 846210 

PHILIPPINES 
Alexan Commercial ......... (63) 2241-9493 

POLAND 
Macro Group ................ (48) 22 224337 
SEI/Elbatex ................ (48) 22 6254877 
Spoerle Electronic ........... (48) 22 6060447 

PORTUGAL 
Amitron Arrow ............... (35) 114714806 

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

RUSSIA 
MacroGroup ................ (781)25311476 

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

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

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

SLOVENIA 
SEI/Elbatex ................ (48) 22 6254877 

SPAIN 
Amitron Arrow .............. (34) 1 304 30 40 
E8V Elektronik ............. (34) 1 8043256 
SEI/SelcoS.A ............... (34) 16371011 

SWEDEN 
Arrow-Th:s .................. (46) 8362970 
Avnet Nortec AB ............ (46) 8629 14 00 

SWITZERLAND 
EBV Elektronik .............. (41) 17456161 
SEI/ElbatexAG ............. (41) 564375111 
Spoerle Electronic ............ (41) 18746262 

S.AFRICA 
Advanced . .. .. .. .. .. . . .. ... (27) 11 4442333 
Reuthec Components ....... (27) 11 8233357 

THAILAND 
Shapiphat Ltd ... (66)2221-0432 or 2221-5384 
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Macro Group .............. (44) 1 628 60600 
Newark .................. (44) 1 420543333 
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This addendum to the MPCI06 PCI BridgelMemory Controller User's 
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• Part 1: The MPC106 PCI Bridge/Memory Controller Supplement 
provides an overview of the MPC106 Rev. 4.0, with detailed 
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• Part 2: Errata to MPC106 PCI BridgelMemory Controller User's 
Manual contains corrections to the user's manual. 

This document is designed to be used in conjunction with the user's manual. 
In this document, the term '106' is used as an abbreviation for 'MPC106', the 
term 'PCIB/MC' is used as an abbreviation for 'PCI bridge/memory 
controller' , and the term '60x' is used to denote a 32-bit microprocessor 
from the PowerPC® architecture family. 

The PowerPC name is a registered trademark and the PowerPC logotype is a trademark of International Business Machines Corporation. used by 
Motorola under license from International Business Machines Corporation. 
This document contains information on a new product under development by Motorola and IBM. Motorola and IBM reserve the right to change or 
discontinue this product without notice. 

© Motorola Inc .• 1997. All rights reserved. 

9197 
REV 1 

® MOTOROLA 



To locate any published errata or updates for this document, refer to the website at 
http://www.motorola.comlSPSlPowerPC/. 

Part 1: The MPC106 Revision 4.0 Supplement 
This section describes the details of the MPC106 Rev. 4.0. Any differences between the 
Rev. 4.0 and previous revisions are noted. 

1.1 Overview 
Revision 4.0 adds new functionality to the MPC106 PCI Bridge/Memory Controller. This 
document provides pertinent information regarding the new functionality and signal 
changes brought about by the added features . 

. 1.1.1 New Features 
The primary features added to Rev. 4.0 of the MPC106 is support for 5:2 clock mode, 64-
Mbit JEDEC-compliant SDRAM devices, 16501 memory interface buffers, and an external 
error checking module. 

The following are new features, changes, and additions to the MPCI06 Rev. 4.0: 

2 

• Supports 64-Mbit, 4- and 2-bank SDRAMs with 2 open pages simultaneously 

• Supports 16501-type memory interface buffers 

• Built-in performance monitor facility 

• Supports an external, in-line, error checking module (ECM)lbuffer for use with 
SDRAM, including enhancements to the SDRAM error logging hardware for this 
mode. This mode uses one additional pin-an error indicator signal from the ECM 
is connected to the ISA_MASTERIBERR input signal. Note that the address that is 
logged is the original requested address (the "critical word first" address), not the 
exact doubleword. 

• Now supports 5:2 60xIPCI bus clock ratio 

• Two bits have been added to the BSTOPRE field so a page open value can be setthat 
allows the MPC106 to operate in maximum open page mode. 

• Programmable 60x, memory, and PCI bus drivers 

• A timer (MCCR2[TS_ WAIT_TIMER]) has been added to prevent contention 
between ROM devices and other components in higher frequency systems 
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1.2 Signals 
With the addition of functionality, the MPC106 Rev. 4.0 has several changes to its signal 
functions. Specifically, the external ECM, SDRAM interface, and configuration signals 
have been added or changed on Rev. 4.0. This section describes the new/changed signals. 

1.2.1 New Signal-External ECM Error Detect (BERR)-Input 
The external ECM error detect (BERR) signal is an input on the MPC106 Rev. 4.0. 
Following are the state meaning and timing comments for the BERR signal. 

State Meaning Asserted-Indicates that the external ECM has detected a parity or 
ECC error. 

Negated-Indicates that the external ECM has not detected any errors. 

Timing Comments AssertionlNegation-Valid in the same clock cycle as data on the 
destination bus (that is, the memory bus for writes, and the 60x bus for 
reads). 

Note that the 'i3'E'RR signal is multiplexed with the ISA_MASTER signal. Systems that use 
the ISA_MASTER signal cannot use an external ECM. Also, the signal functions as BERR 
only if external ECM mode is enabled. See the bit descriptions for 
MCCR4[EXT_ECM_EN] in Table 10 for more information. 

1.2.2 SDRAM Interface Signal Changes 
With the addition of support for 64-Mbit SDRAM devices, the MPC106 Rev. 4.0 adds two 
new SDRAM address signals, SDBAl/SDMAO and SDMAl. Table 1 shows the MPC106 
Rev. 4.0 SDRAM interface signals as well as the suggested hook-up for a JEDEC standard 
168-pin DIMM. Also shown in Table 1 are the memory signal assignments from previous 
revisions of the MPC106. 

Table 1. MPC106 Rev. 4.0 SDRAM Interface Signal Changes 

MPC106 Pin MPC106 Rev. 4.0 MPC106 Rev. 3.0 
MPC106 Rev.2.x 168-Pin JEDEC 

Number 
SDRAM Interface SDRAM Interface 

Function DIMMPin 
Function Function 

J15 DQMO DQMO CASO 28 

H15 DQM1 DQM1 CASf 29 

G16 DQM2 DQM2 CAS2 46 

E16 DQM3 DQM3 CAS3 4? 

G14 DQM4 DQM4 CAS4 112 

G13 DQM5 DQM5 CAS5 113 

F14 DQM6 DQM6 CAS6 130 

E14 DQM? DQM? CAS? 131 
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Table 1. MPC106 Rev. 4.0 SDRAM Interface Signal Changes (Continued) 

MPC106 Pin 
MPC106 Rev. 4.0 MPC106 Rev. 3.0 

MPC106 Rev. 2.x 168·Pin JEDEC 
Number 

SDRAM Interface SDRAM Interface Function DIMM Pin 
Function Function 

M14 CSO CSO RASO 30&45 
of 1 st socket 

(BankO) 

L13 CSf CST RAS1 114&129 
of 1 st socket 

(Bank 1) 

K13 CS2 CS2 RAS2 30&45 
of 2nd socket 

(Bank 2) 

K14 CS3 CS3 RAS3 114&129 
of 2nd socket 

(Bank 3) 

K12 CS4 CS4 RAS4 30 &45 
of 3rd socket 

(Bank 4) 

L10 CS5 CS5 RAS5 114&129 
of 3rd socket 

(Bank 5) 

J12 CS6 CS6 RAS6 30&45 
of 4th socket 

(Bank 6) 

K11 CS7 CS7 RAS7 114& 129 
of 4th socket 

(Bank 7) 

T15 WE WE WE 27 

E13 Sl)CJ\$ SDCAS MDLE 111 

H10 SDRAS SDRAS PIRQ 115 

J14 PPEN PPEN PPEN -

J10 CKE CKE DBGLB 63& 128 

N15 SDBA1/SDMAO (not used) MAO 39 & 126 
(depends on 

4·bankor 
2·bank operation) 

U16 SDBAO SDBAO (bank MA1 122 
select) 

P1 SDMA1 (not used) XATS 123 

T16 SDMA2 SDMA1 MA2 38 

R16 SDMA3 SDMA2 MA3 121 
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Table 1. MPC106 Rev. 4.0 SDRAM Interface Signal Changes (Continued) 

MPC106 Pin MPC106 Rev. 4.0 MPC106 Rev. 3.0 
MPC106 Rev. 2.x 168-Pin JEDEC 

Number 
SDRAM Interface SDRAM Interface 

Function DIMM Pin 
Function Function 

P15 SDMA4 SDMA3 MA4 3? 

P16 SDMA5 SDMA4 MA5 120 

N16 SDMA6 SDMA5 MA6 36 

M15 SDMA? SDMA6 MA? 119 

M16 SDMA8 SDMA? MA8 35 

L15 SDMA9 SDMA8 MA9 118 

K15 SDMA10 SDMA9 MA10 34 

K16 SDMA11 SDMA10 MA11 11? 

J16 SDMA12 SDMA11 MA12 33 

1.2.3 New Configuration Signals 
MPC106 Rev. 4.0 has two new signals that are sampled during power-on reset to determine 
the buffer configuration and clock phasing (for 5:2 clock mode). This section describes the 
new signals sampled during power-on reset, and how they are configured. Weak pull-up or 
pull-down resistors should be used to avoid interference with normal signal operations. 

1.2.3.1 501-mode (8CTlO)-lnput 
The SOl-mode configuration signal uses BCTLO as a configuration input. See Section 1.4.1, 
"501 Buffer Mode," for more information. Following is the state meaning for the BCTLO 
configuration signal. 

State Meaning High-Configures the MPC106 Rev. 4.0 to support backward 
compatibility with MPCl06 Rev. 3.0 memory interface buffer 
configurations. 

Low-Configures the MPC106 Rev. 4.0 to support 16501-type 
universal bus transceivers between the 60x/memory data bus. 

Note that this input has an internal pull-up resistor to ensure backward compatibility as the 
default configuration. 
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1.2.3.2 60x Clock Phase (LBCLAIM)-Input 
The 60x clock phase configuration signal uses LBCLAIM as a configuration input. Note 
that if a system implements a local bus slave, the 60x clock phase input must be gated off 
this signal during normal system operation. The 60x clock phase is only sampled during 
power-on reset, hard reset, and when coming out of the sleep and suspend power saving 
modes. Following is the state meaning for the LBCLAIM configuration signal. 

State Meaning High/Low-60x bus clock input to resolve clock phasing with the PCI 
bus clock (SYSCLK) in 5:2 clock mode. 

Note that this signal is only necessary when the PLL is configured for 5:2 clock mode. 

1.2.4 Clocking 
The MPC106 Rev. 4.0 requires a single system clock input, SYSCLK. The SYSCLK 
frequency dictates the frequency of operation for the PCI bus. An internal PLL on the 
MPC106 Rev. 4.0 generates a master clock that is used for all of the internal (core) logic. 
The master clock provides the core frequency reference and is phase-locked to the 
SYSCLK input. The 60x processor, L2 cache, and memory interfaces operate at the core 
frequency. 

The internal PLL on the MPCI06 Rev. 4.0 generates a core frequency either xl, x2, x2.5, 
or x3 of the SYSCLK frequency (see Figure 1) depending on the clock mode configuration 
signals (PLL[0-3]). New to Rev. 4.0 is the 2.5 multiplier (5:2 mode). The core frequency is 
phase-locked to the rising edge of SYSCLK. Note that SYSCLK is not required to have a 
50% duty cycle. 

SYSCLK ~ I 
r 

(xi) --.J I 
(x2) 

(x3) 

Figure 1. SYSCLK Input with Internal Multiples 

The PLL is configured by the PLL[0-3] signals. For a given SYSCLK (PCI bus) frequency, 
the clock mode configuration signals (PLL[0-3]) set the core frequency (and the frequency 
of the VCO controlling the PLL lock). In the new 5:2 clock mode, the MPC106 Rev. 4.0 
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needs to sample the 60x bus clock (on the LBCLAIM configuration input) to resolve clock 
phasing with the PCI bus clock (SYSCLK). 

The supported core and VCO frequencies and the corresponding PLL[0-3] settings are 
provided in the MPCI06 PCI Bridge/Memory Controller Hardware Specifications. 

1.3 Registers 
Several configuration registers have changed as a result of the new functionality in the 
MPC106 Rev. 4.0. This section describes those changes. Note that this section only 
documents the new or changed programmable parameters. For bit descriptions of the 
unchanged parameters, refer to Chapter 3, "Device Programming," of the MPCI06 PCI 
BridgelMemory Controller User's Manual. Note that all internal registers are shown in 
little-endian bit order. 

1.3.1 PCI Command Register 
The 16-bit PCI command register, shown in Figure 2, provides control over the ability to 
generate and respond to PCI cycles. 

Memory-Write·and-Invalidate -----..., 

Parity Error Response ---..., 

SERR 
Fast Back·to-Back 

[£l Reserved 

.----- Special-Cycles 

..--- Bus Master 
Memory Space 

I/O Space 

15 14 13 10 9 8 7 6 5 4 3 2 1 0 

Figure 2. PCI Command Register 
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Table 2 describes the new Read_Lock bit of the PCl command register. 

Table 2. Bit Settings for PCI Command Register-Ox04 

Bit Name 
Reset 

Description 
Value 

14 Read_Lock 0 PCI force read lock. This bit controls how the MPC1 06 Rev.4.0, as 
a PCI target, treats PCI read transactions (memory-read, 
memory-read-multiple, and memory-read-line) to system memory. 
It is used to force a lock on PCI reads from system memory. 
0 All PCI reads to system memory behave as on the MPC106 

Rev. 3.0. 
1 All PCI reads to system memory are treated internally as if the 

PCI master had requested an exclusive access (that is, as if 
the LOCK signal had been asserted). The MPC1 06 serializes 
all PCI read transactions to system memory, and all snoops 
are performed on the 60x bus as RWITM transfer types. 

This bit should only be set in cases where address collisions are 
known to cause erroneous transactions. Note that the Read_Lock 
parameter is not defined in the PCI Local Bus Specification. 

1.3.2 Performance Monitor Registers 
The MPC106 Rev. 4.0 adds facilities to monitor selected system behavioral characteristics. 
See Section 1.5, "Performance Monitor," for more information. This section describes the 
registers implemented to support the performance monitor facilities. Table 3 shows the new 
performance monitor registers. 

Table 3. Performance Monitor Registers 

Address 
Register 

Program-
Register 

Offset 
Size 

Accessible Performance Monitor Register 
Access 

Default Value 
(in Hex) Size 

48 4 bytes 2 or 4 bytes Command register Write-only OxOOOO 

4C 2 bytes 1 or 2 bytes Mode control register Read/write OxOO 

50 4 bytes 4 bytes Performance monitor counter 0 Read/write OxOOOO 

54 4 bytes 4 bytes Performance monitor counter 1 Read/write OxOOOO 

58 4 bytes 4 bytes Performance monitor counter 2 Read/write OxOOOO 

5C 4 bytes 4 bytes Performance monitor counter 3 Read/write OxOOOO 

1.3.2.1 Performance Monitor Command Register (CMDR)-Ox48 
The performance monitor command register (CMDR) is used to select the counter and the 
events to be counted. The CMDR can be accessed as a two byte register at address offset 
Ox48 or as a four byte register at address offset Ox48. It cannot be accessed as a 2-byte 
register at address offset Ox4A. See Figure 3 and Table 4 for performance monitor 
command register (CMDR) bit settings. 
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o Reserved 

EVENT_L 

31 2423 1615 13 12 8 7 6 5 4 a 

Figure 3. Performance Monitor Command Register (CMDR)-Ox48 

Table 4. Bit Settings for CMDR-Ox48 

Bit Name 
Reset 

Description 
Value 

31-24 THRESHOLD_L OxOO Threshold-lower byte. THRESHOLD_U II THRESHOLD_L define 
the threshold value for PMCO and PMC1. See Section 1.5.2.3, 
''Threshold Events;' for more information. 

23-16 THRESHOLD_U OxOO Threshold-upper byte. THRESHOLD_U II THRESHOLD_L define 
the threshold value for PMCO and PMC1. See Section 1.5.2.3, 
"Threshold Events;' for more information. 

15-13 EVENT_L 000 Event-low order bits. EVENT _U II EVENT _L determines which 
events to count. See Section 1.5.2, "Performance Monitor Events;' 
for more information. 

12-8 - 00000 These bits are reserved 

7-6 COUNTER 00 Counter select. These bits determine the counter to be 
programmed. 
00 PMCO 
01 PMC1 
10 PMC2 
11 PMC3 

5 CMD_TYPE a Command type. This bit determines the encoding for EVENT_U 
and EVENT_L. 
a Command type O. Events to count are selected according to 

Table 12. See Section 1.5.2.1, "Command Type a Events;' for 
more information. 

1 Command type 1. Events to count are selected according to 
Table 13. See Section 1.5.2.2, "Command Type 1 Events;' for 
more information. 

4-0 EVENT_U 00000 Event-high order bits. EVENT _U II EVENT _L determines which 
events to count. See Section 1 .5.2, "Performance Monitor Events;' 
for more information. 
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1.3.2.2 Performance Monitor Mode Control Register (MMCR)-Ox4C 
The performance monitor mode control register (MMCR) is used to control performance 
monitor operation. See Figure 4 and Table 5 for performance monitor mode control register 
(MMCR) bit settings. 

Reserved 

OVFLOW 2-3 ~~--, DISCOUNT ~~-, 

OVFLOWO-1 

15 14 13 876 5 1 0 

Figure 4. Performance Monitor Mode Control Register (MMCR)-Ox4C 

Table 5. Bit Settings for MMCR-Ox4C 

Bit Name 
Reset Description Value 

15 OVFLOWO-1 0 Overflow PMCO into PMC1. Setting this bit allows PMCO and 
PMC1 to be linked to become a 64·bit counter. See Section 
1.5.2.5, "Counter Overflow," for more information. 
0 Disable overflow from PM CO into PMC1. 
1 Enable overflow from PMCO into PMC1. 
Note that using counter overflow requires DISCOUNT = 0 and 
PMCTRG =0. 

14 OVFLOW2-3 0 Overflow PMC2 into PMC3. Setting this bit allows PMC2 and 
PMC3 to be linked to become a 64·bit counter. See Section 
1.5.2.5, "Counter Overflow," for more information. 
0 Disable overflow from PMC2 into PMC3. 
1 Enable overflow from PMC2 into PMC3. 
Note that using counter overflow requires DISCOUNT = 0 and 
PMCTRG =0. 

13-8 - All Os These bits are reserved 

7 ENABLE 0 Count enable. This bit enables the performance monitor facility. 
0 Disable performance monitor event counting. 
1 Enable performance monitor event counting. 

6 DISCOUNT 0 Disable counter for msb set. This bit controls the behavior of the 
counters when their msb (bit 7) changes from 0 to 1. 
0 Counters continue to increment after their msb changes from 0 

to 1. 
1 PM CO stops when its msb changes from 0 to 1. 

If PMCTRG = 0, PMC1, PMC2, and PMC3 stop when their 
msb changes from 0 to 1. 
If PMCTRG = 1, PMC1, PMC2, and PMC3 continue to 
increment after their msb changes from 0 to 1. 

5-1 - All Os These bits are reserved 
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Table 5. Bit Settings for MMCR-ox4C (Continued) 

Bit Name 
Reset 

Description 
Value 

0 PMCTRG 0 Performance monitor counter trigger. This bit determines the 
behavior of PMC1, PMC2, and PMC3 when the msb (bit 7) of 
PMCO changes from 0 to 1. 
0 Enable PMC1, PMC2, and PMC3 counting regardless of the 

state of the msb of PMCO. 
1 Disable PMC1, PMC2, and PMC3 counting until the msb of 

PMCO changes from 0 to 1. 
PMCTRG provides a triggering mechanism to allow counting after 
a certain condition occurs or after a period of time has elapsed. 

1.3.2.3 Performance Monitor Counters (PMCO, PMC1, PMC2, 
PMC3)-Ox50, Ox54, Ox58, Ox5C 

There are four performance monitor counter registers (PMCO, PMCl, PMC2, and PMC3) 
that can be used to count events selected by the CMDR. Figure 5 shows an example of one 
performance monitor counter (all four are similar with the exception of their respective 
addresses). 

D Reserved 

LSB MSB 

31 2423 16 15 8 7 o 

Figure 5. Performance Monitor Counter (PMCn) 

Note that although the counters use little-endian bit-ordering, the byte ordering is actually 
big-endian (that is, the most-significant byte is located in bits 7-0, the next most-significant 
byte is located in bits 15-8, the third most-significant byte is located in bits 23-16, and the 
least-significant byte is in bits 31-24). 

1.3.3 Output Driver Control Register (ODCR)-Ox73 
Although not a new register, the output driver control register (ODCR) has not been 
documented in the MPC106 PCl Bridge/Memory Controller User's Manual. The ODCR is 
an 8-bit register located at address offset Ox73. See Figure 6 and Table 6 for output driver 
control register bit settings. 
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Bit 

7 

6 

5 

4 

12 

MEM_CTRL1 

DH_DL 

PCI_CTRL 

PCI_AD 

~ ~ 
I I I I I I I I I 

7654321 o 

B Reserved 

PROC_A 

PROC_CTRL1 

PROC_CTRL2 

MEM_CTRL2 

Figure 6. Output Driver Control Register (ODCR)-Ox73 

Table 6. Bit Settings for ODCR-Ox73 

Name 
Reset 

Description 
Value 

PCLAD 1 PCI address/data signal driver control. This bit controls the drivers 
for the PCI bus signals AD[31-O), C/BE[3-0), and PAR. 
0 Indicates that the MPC1 06 has been configured for 40 Q PCI 

AD signal drivers. 
1 Indicates that the MPC106 has been configured for 20 Q PCI 

signal drivers. 

PCI_CTRL 1 PCI control signal driver control. This bit controls the drivers for 
the PCI bus signals FRAME, IRDY, TRDY, DEVSEL, STOP, SERR, 
PERR,REQ, and MEMACK. 
0 Indicates that the MPC1 06 has been configured for 40 Q PCI 

control signal drivers. 
1 Indicates that the MPC1 06 has been configured for 20 Q PCI 

control signal drivers. 

DH_DL 0 Data bus signal driver control. This bit controls the drivers for the 
processor/memory data bus signals DH[0-31) and DL[0-31). 
0 Indicates that the MPC1 06 has been configured for 40 n data 

bus signal drivers. 
1 Indicates that the MPC1 06 has been configured for 20 Q data 

bus signal drivers. 

MEM_CTRL2 1 Memory signal driver control 2. This bit, along with MEM_CTRL 1, 
controls the drivers for the memory control and address signals 
MAlSDMA[0-12), PAR/AR[0-7], RAS/CS[Q-7), CAS/DQM[0-7), 
WE, PPEN, FOE, RCS[0-1), DBGLB/CKE, PIRQ/SDRAS, 
MDLE/SDCAS, and BCTL[0-1). 

----
MEM_CTRL Memory 

2 1 Bus Driver 

0 0 Reserved 
0 1 200 
1 0 130 
1 1 ao 
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Table 6. Bit Settings for ODCR-Ox73 (Continued) 

Bit Name Reset Description 
Value 

3 PROC_A 1 Processor address bus signal driver control. This bit controls the 
drivers for the processor address bus Signals A[0-31]. 
0 Indicates that the MPC106 has been configured for 40 0 

processor address bus signal drivers. 
1 Indicates that the MPC106 has been configured for 20 0 

processor address bus signal drivers. 

2 PROC_CTRL1 1 Processor/L2 control signal 1 driver control. This bit controls the 
drivers for the processor/L2 control signals CKO, TS, AACK, 
ARTRY, TA, TEA, BGn, DBGn, ADS, DOE, BAA, DCS, BAO, 
OWEn, LBCLAIM, QACK, and MCP. 
0 Indicates that the MPC106 has been configured for 40 0 

processor/L2 control signal 1 drivers. 
1 Indicates that the MPC106 has been configured for 20 0 

processor/L2 control signal 1 drivers. 

1 PROC_CTRL2 0 Processor/L2 control signal 2 driver control. This bit controls the 
drivers for the processor/L2 control signals CT, WT, GBL, TBST, 
TSIZ[0-2], TT[O-4], TWE, and TV. 
0 Indicates that the MPC1 06 has been configured for 40 0 

processor/L2 control signal 2 drivers. 
1 Indicates that the MPC106 has been configured for 20 0 

processor/L2 control signal 2 drivers. 

0 MEM_CTRL1 1 Memory signal driver control 1. This bit, along with MEM_CTRL2, 
controls the drivers for the memory control and address Signals 
MAlSDMA[0--12], PAR/AR[0-7J, RAS/CS[0-7], CAS/DQM[0--7], 
WE, PPEN, FOE, RCS[O-lJ, DBGLB/CKE, PIRQ/SDRAS, 
MDLE/SDCAS, and BCTL[O-l]. 

-----
MEM_CTRL Memory 

2 1 Bus Driver 

0 0 Reserved 
0 1 200 
1 0 130 
1 1 80 
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1.3.4 Memory Control Configuration Registers 
The four 32-bit memory control configuration registers (MCCRs) set all RAM and ROM 
parameters. These registers are programmed by initialization software to adapt the 
MPC106 to the specific memory organization used in the system. 

See Figure 7 and Table 7 for memory control configuration register 1 bit settings. 

EIJ Reserved 

Bank 7 Row Bank 6 Row 

PCKEN Bank 5 Row 

RAM_TYPE Bank 4 Row 

SREN Bank 3 Row 

MEMGO r- Bank 2 Row 

BURST Bank 1 Row 

8N64 11 BankO 

501_MODE 1 Row 

~ 
I ROMNAL I ROMFAL I I I I I I I I I I I I I I I I 

31 28 27 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Figure 7. Memory Control Configuration Register 1 (MCCR1)-OxFO 

Table 7. New Bit Settings for MCCR1-0xFO 

Bit Name 
Reset 

Description 
Value 

22 501 - MODE 0 Read only. This bit indicates the state of the 501-mode 
configuration Signal (BCTLO) at power-on reset. See Section 
1.2.3.1, "501-mode (BCTLO)-Input;' for a description of the 501-
mode configuration signal. 
0 Indicates that the MPC1 06 has been configured for 16501-

type buffers 
1 Indicates that the MPC106 has been configured for backward 

compatibility 
Note that the setting of 501_MODE and BUF _MODE (bit 1 of 
MCCR2) determine the behavior of the buffer control signals 
BCTL[0-1]. See Section 1.4.1, "501 Buffer Mode;' for more 
information. 
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Table 7. New Bit Settings for MCCR1-oxFO (Continued) 

Bit Name 
Reset 

Description 
Value 

15-14 Bank 7 row 00 RAM bank 7 row address bit count. These bits indicate the 
number of row address bits that are required by the RAM devices 
in bank 7. 
For DRAM/EDO configurations (RAM_TYPE = 1). the encoding is 
as follows: 
00 9 row bits 
01 10 row bits 
10 11 row bits 
11 12 or 13 row bits 
For SDRAM configurations (RAM_TYPE = 0). the encoding is as 
follows: 
00 14 row bits-64 Mbit 4 internal bank devices 
01 14 row bits-64 Mbit 2 internal bank devices 
10 Reserved 
11 12 row bits-16 Mbit 2 internal bank devices 

13-12 Bank 6 row 00 RAM bank 6 row address bit count. See the description for bits 
15-14 

11-10 Bank 5 row 00 RAM bank 5 row address bit count. See the description for bits 
15-14 

9-8 Bank 4 row 00 RAM bank 4 row address bit count. See the description for bits 
15-14 

7-6 Bank 3 row 00 RAM bank 3 row address bit count. See the description for bits 
15-14 

5-4 Bank 2 row 00 RAM bank 2 row address bit count. See the description for bits 
15-14 

3-2 Bank 1 row 00 RAM bank 1 row address bit count. See the description for bits 
15-14 

1-0 BankO row 00 RAM bank 0 row address bit count. See the description for bits 
15-14 
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See Figure 8 and Table 8 for memory control configuration register 2 (MCCR2) bit settings. 

TS_WAIT_TIMER !:m Reserved 

EEXT_ECM_ECC_EN ---..., 

EXT _ECM_PAR_EN 

BSTOPRE[0-1] 

REFINT 

RMW_PAR ----, 

BUF_MODE 

31 29 28 22 21 20 19 18 17 16 15 2 1 0 

Figure 8. Memory Control Configuration Register 2 (MCCR2)-oxF4 

Table 8. New Bit Settings for MCCR2-oxF4 

Bit Name 
Reset 

Description 
Value 

31-29 TS_WAIT _TIMER 000 TS_WAIT_TIMER[0-2] controls the ROM output disable timing. 
The minimum time allowed for ROM devices to enter high 
impedance is 2 clocks. TS_WAIT_TIMER adds (n-1) clocks to the 
minimum disable time. It has no effect on configurations that do 
not use buffers so putting a slow ROM directly on the 60x bus at 
higher clock frequencies is not recommended. Negative 
additions (that is, setting TS_WAIT_TIMER[0-2] = 1) do not 
reduce the minimum enforced disable times. This delay is 
enforced after all ROM and Flash accesses preventing any other 
memory access from starting (for example DRAM after ROM 
access, SDRAM after Flash access, ROM after Flash access, 
etc.) 

TS_WAIT minimum 
_TIMER disable @ @ 

[0-2] time 66 MHz 83 MHz 

000 2 clocks 30ns 24ns 
001 2 clocks 30ns 24ns 
010 3 clocks 45ns 36ns 
011 4 clocks 60ns 48ns 
100 5 clocks 75ns 60ns 
101 6 clocks 90ns 72ns 
110 7 clocks 105ns 84ns 
111 8 clocks 120ns 96ns 

28--22 - All Os These bits are reserved. 
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Table S. New Bit Settings for MCCR2-0xF4 (Continued) 

Bit Name 
Reset 

Description Value 

21-20 BSTOPRE[0-1] 00 Burst to precharge-bits 0-1. For SDRAM only. These bits, 
together with BSTOPRE[2-5] (bits 31-28 of MGGR3), and 
BSTOPRE[6-9] (bits 3-0 of MGGR4), control the open page 
interval. The page open duration counter is reloaded with 
BSTOPRE[0-9] every time the page is accessed (including page 
hits). When the counter expires, the open page is closed with an 
SDRAM-precharge bank command. See Section 6.4.4, "SDRAM 
Page Mode Retention," in the MGP106 User's Manual for more 
information. 

19 EXT _EGM_PAR_EN 0 External error checking module parity enable. This bit controls 
whether the MPC106 uses an external error checking module to 
generate, check, and report parity errors. Note that 
EXT _EGM_EN (bits 23-22 of MGGR4) must be set to Ob11 to 
enable the ex1ernal error checking module. 

I 
0 Ex1ernal module parity checking disabled 
1 External module parity checking enabled 

18 EXT _ECM_EGG_EN 0 External error checking module EGC enable. This bit controls 
whether the MPG106 uses an external error checking module to 
generate, check, correct, and report EGG. Note that 
EXT _ECM_EN (bits 23-22 of MGGR4) must be set to Ob11 to 
enable the ex1ernal error checking module. 
0 External module EGG disabled 
1 External module ECC enabled 

See Figure 9 and Table 9 for memory control configuration register 3 (MCCR3) bit settings. 

[J Reserved 

31 28 27 24 23 20 19 1B 15 14 12 11 9 B 6 5 3 2 o 

Figure 9. Memory Control Configuration Register 3 (MCCR3)-OxFS 
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Table 9. New Bit Settings for MCCR3-0xF8 

Bit Name 
Reset 

Description 
Value 

31-28 BSTOPRE[2-5] 0000 Burst to precharge-bits 2-5. For SDRAM only. These bits, 
together with BSTOPRE[0-1] (bits 21-20 of MCCR2), and 
BSTOPRE[6-9] (bits 3-0 of MCCR4), control the open page 
interval. The page open duration counter is reloaded with 
BSTOPRE[0-9] every time the page is accessed (including page 
hits). When the counter expires, the open page is closed with an 
SDRAM-precharge bank command. See Section 6.4.4, "SDRAM 
Page Mode Retention;' in the MCP106 User's Manual for more 
information. 

See Figure 10 and Table 10 for memory control configuration register 4 (MCCR4) bit 
settings. 

EJ Reserved 

...----WCBUF 

RCBUF BSTOPRE[6-9] 

SDMODE 

31 28 27 24 23 22 21 20 19 8 7 4 3 o 

Figure 10. Memory Control Configuration Register 4 (MCCR4)-OxFC 

Table 10. New Bit Settings for MCCR4-0xFC 

Bit Name 
Reset 

Description 
Value 

23-22 EXT_ECM_EN 00 External error checking module enable. These bits enable the 
external error checking module interface of the MPC106. 
00 External error checking module disabled 
01 Reserved 
10 Reserved 
11 External error checking module enabled 
Note that both WCBUF and RCBUF must also be set to 1s to 
enable the external error checking module. Note also that 
EXT_ECM_PAR_EN (bit 19 of MCCR2) and EXT_ECM_ECC_EN 
(bit 18 of MCCR2) should be used to enable parity and ECC 
checking respectively when using an external ECM. PCKEN and 
ECC_EN should be cleared to 0 when using an external ECM. 

--
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Table 10. New Bit Settings for MCCR4-0xFC (Continued) 

Bit Name 
Reset 

Description 
Value 

19-8 SDMODE All as SDRAM mode register. For SDRAM only. These bits specify the 
SDRAM mode register data to be written to the SDRAM array 
during power-up configuration. Note that for 64-Mbit SDRAMs, the 
SDMODE is actually a 14-bit field. The 2 most significant bits are 
forced to a and concatenated to the SDMODE bits in this register. 
Bit Description 
19-15 Opcode. For compliance with the JEDEC standard, these 

bits are set to ObOOOOO for normal mode of operation and 
to ObOOOOl for the JEDEC reserved test mode. All other 
modes of operation are vendor-specific. 

14-12 CAS latency 
000 Reserved 
001 1 
010 2 
all 3 
100 4 
101 Reserved 
110 Reserved 
111 Reserved 

11 Wrap type 
a Sequential (Note that the sequential wrap type is 

required for 60x processor-based systems) 
1 Interleaved 

10-8 Wrap length 
000 Reserved 
001 Reserved 
010 4 
all Reserved 
100 Reserved 
101 Reserved 
110 Reserved 
111 Reserved 

3-0 BSTOPRE[6-9] 0000 Burst to precharge-bits 6-9. For SDRAM only. These bits, 
together with BSTOPRE[O-I] (bits 21-20 of MCCR2), and 
BSTOPRE[2-5] (bits 31-28 of MCCR3), control the open page 
interval. The page open duration counter is reloaded with 
BSTOPRE[0-9] every time the page is accessed (including page 
hits). When the counter expires, the open page is closed with an 
SDRAM-precharge bank command. See Section 6.4.4, "SDRAM 
Page Mode Retention," in the MCP106 User's Manual for more 
information. 
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1.4 Memory Interface 
With the addition of functionality, the MPC106 Rev. 4.0 has several changes to its memory 
interface. Specifically, support for l6S0l-type bus transceivers has been added, and the 
SDRAM interface operation has been improved. This section describes these new/changed 
features. 

1.4.1 501 Buffer Mode 
The MPC106 Rev. 4.0 now supports l6S01-type universal bus transceivers. These devices 
use different polarity on their control signals. The 106 uses a new SOl-mode configuration 
signal (BCTLO) that alters the polarity of the buffer control signals to accommodate 16501-
type devices. Refer to Section 1.2.3.1, "50 I-mode (BCTLO)-Input," for more information. 

The state of the SOl-mode configuration signal (BCTLO) at power-on reset can be read at 
MCCRl[SOCMODE]. Note that MCCRl[SOCMODE] is a read-only bit. The setting of 
the SOl_MODE and MCCR2[BUF _MODE] determine the behavior of the buffer control 
signals BCTL[O-l] as shown in Table 11. 

20 

Table 11. 50CMODE Buffer Configuration 

501_MODE BUF_MODE BCTLO BCTL1 

0 0 WE RE 

0 1 W/R OE 

1 0 WE RE 

1 1 RIW OE 

Note the polarity of the buffer control signals as indicated by an 
overbar (that is, no overbar = active high, overbar = active low). 
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Connections to 16501-type buffers should be made as shown in Figure 11. 

~----------------------------------------~ 

: ~~, 
1 

-- 1 OEAB ~ 
BCTLO -'---V~---

1 

1 CI~B~_ 
60x Bus Clk ~ -- V-- -

: ~EAB Gnd --------------, 
1 

1 

Gnd 1 LEBA [>>-__ _ 
ClkBA 

60x Bus Clk --'--'----'----1 

1 

BCTL t _,--' ~OE=BAcc.a 

l 

A 1 C 
1 I 

1 

>--~t---' Memory 60x Data Bus ~-r:--+------+--+-----t-+--1 D r---; Data Bus 

• ~~ ",: 1-_,~~-+---C--lk -+----< 

1 

1 1 
L ________________________________________ ~ 

Figure 11. 501-Type Buffer 

1.4.2 SDRAM Interface Operation 
The SDRAM interface of the MPClO6 Rev. 4.0 has been upgraded to support 64-Mbit, 4-
and 2-bank SDRAM devices with two open pages simultaneously. To support these 
devices, another bank select (SDBAlISDMAO) and another address bit (SDMA1) have 
been added to the SDRAM interface. Note that the big-endian memory address bits have 
been relabeled to accommodate these changes. See Table 1 for the SDRAM interface signal 
name changes. 

1.4.2.1 SDRAM Initialization Changes 
The encoding for the row bits for each bank (MCCR1, bits 15-0) has been modified to 
allow configuring the MPClO6 for 64-Mbit, 4 internal bank devices, 64-Mbit, 2 internal 
bank devices, and 16-Mbit, 2 internal bank devices. 

Two bits have been added to the BSTOPRE field (MCCR2, bits 21-20) so a page open 
value can be set that allows the MPC lO6 to operate in maximum open page mode. This 
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means that a page can remain open until forced closed either by another access, refresh, or 
by the expiration of PGMAX. 

1.4.2.2 SDRAM Mode-Set Command Execution 
For 64-Mbit SDRAMs, the mode-set command uses a 14-bit mode register data field 
(SDMODE). On the MPC106 Rev. 4.0, the 2 most significant bits are forced to ° and 
concatenated to the 12-bit MCCR4[SDMODE] parameter during mode-set command 
execution. 

1.5 Performance Monitor 
The MPC106 includes a performance monitor facility that allows it to record/monitor 
selected system behaviors. Four 32-bit performance monitor counters (PMCO, PMC!, 
PMC2, and PMC3) in the MPC106 count the occurrence of software-selectable events. The 
benefits of an on-board performance monitor are numerous, and include the following: 

• Since some systems or software environments are not easily characterized by signal 
traces or benchmarks, the performance monitor can be used to understand the 
MPC106's behavior in any system or software environment. 

• The performance monitor facility can be used to aid system developers when 
bringing up and debugging systems. 

• In multiple processor (MP) systems, system performance can be increased by 
monitoring memory hierarchy behavior. This can help to optimize algorithms used 
to schedule or partition tasks and to refine the data structures and distribution used 
by each task. 

The performance monitor command register (CMDR) and the performance monitor mode 
control register (MMCR) control the operation of all four counters. See Section 1.3.2, 
"Performance Monitor Registers," for more information. 

1.5.1 Performance Monitor Operation 
Using the configuration registers discussed in Section 1.3.2, "Performance Monitor 
Registers," the four performance monitor counters can be used to count the occurrences of 
specific events. Up to four different events can be counted simultaneously using the four 
different counters. The CMDR is used to select a specific counter and the events to be 
counted. The MMCR is used to control the behavior of the counters. 

There is only one CMDR to setup all four counters. The CMDR needs to be programmed 
once for each counter. The CMDR[COUNTER] parameter specifies which counter is being 
configured. If all four counters need to start at the same time, each counter is configured by 
writing to the CMDR, and then counting is enabled by setting MMCR[ENABLE]. 
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CMDR[THRESHOLD_U] and CMDR[THRESHOLD_L] are used to specify the 
threshold value for PMCO and PMCI threshold events. PMC2 and PMC3 do not support 
threshold events, so a threshold value is meaningless for these counters. See Section 1.5.2.3, 
"Threshold Events," for more information. 

MMCR[OVFLOW 0_1] can be used to link PMCO to PMC1 effectively turning these two 
32-bit counters into one 64-bit counter. Similarly, MMCR[OVFLOW 2_3] can be used to 
link PMC2 to PMC3. See Section 1.5.2.5, "Counter Overflow," for more information. 

1.5.2 Performance Monitor Events 
There are two types of events that can be counted-command type 0 and command type 1. 
The command type is selected by the CMDR[CMD_TYPE] parameter. The eight bit event 
parameter, composed of CMDR[EVENT_U] II CMDR[EVENT_L], specifies which events 
are counted. Depending on the command type selected, the meaning of the event parameter 
varies. 

Before describing performance monitor events, it is important to note how some terms are 
defined. The following terms are used throughout this section: 

End-of- data (EOD) EOD is the clock cycle of the last data transfer for a transaction. For 
burst transactions, EOD occurs on the fourth assertion of TA. For 
single-beat transactions EOD occurs on the first (and only) assertion 
ofTA. Figure 12 shows example ofEOD for both burst and single-beat 
transactions. 

Pipelined For processor transactions, pipelining occurs when TS is asserted 
before the previous transaction's EOD. Figure 12 shows an example of 
a pipelined processor transaction. 
For memory transactions, pipe1ining occurs when the MPCI06 
internally starts a system memory transaction before the previous 
memory transaction has completed. 
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Cycle 0 2 3 4 5 6 7 8 9 10 11 12 13 

60x bus clock 

I I I I I 

rs:W I I W 
fA 

I I 

EOD I I W I I I 

\ 1 I 2 I 3 
v 

4 5 i 6 

Pipelined for 6 Cycles 

Transaction A is a burst transaction, therefore the EOO occurs on the fourth fA. 
Transaction B is a single beat transaction, so the EOO occurs at the first and only fA. 

Note that transaction B is a pipelined transaction, because the TS of transaction B comes 
before the EOO of the previous transaction, A.) 

14 

Figure 12. Pipelined Processor Transaction and End-of-Data (EOD) 

Processor latency Processor latency is the number of clock cycles between, and 
including, the assertion of TS and the first assertion of TA. For 
pipelined transactions, latency is the number of clock cycles between, 
and including, the clock cycle following the previous transaction's 
EOD and the first assertion ofTA; refer to Figure 13. 

Cycle o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

SOx bus clock 

I I I I I 
TS ~~: --7-'\JLJ~:--~--7---~~---T--~--~~---7--~--7---~~--~ 

I I I I 

I 1 I 2 I 3 I 

~ ~ 
Latency = 3 Latency = 3 

Transaction A shows a non-pipelined transaction. Transaction B shows a pipelined transaction. 

PCI latency 

24 

Figure 13. Processor Latency 

PCI latency is the number of PCI clock cycles between and including, 
the assertion of FRAME and the first PCI clock cycle that data is valid 
(IRDY and TRDY asserted); refer to Figure 14. 
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60x bus clock 

PCI clock 

I I 

1/ FRAME~ I 
I ~------r-----'------r 

C: X AID ~ AddreS~ X'----'''--T--' Wait: X Datal: X Data~ ~ 
IRDY \ ;-: 

I 

\ 
I ;-: 

2 I 3 I 4 I 

~------~---~ 
Latency=4 

Latency is counted starting with the cycle FRAME is asserted and 
counted until the first data is valid. 

Figure 14. PCI Latency 

1.5.2.1 Command Type 0 Events 
Command type 0 events are specified with CMDR[CMD_TYPE] = O. Command type 0 
events can only be counted in PMCO and PMC 1. (PMC2 and PMC3 cannot be used because 
all command type 0 events are threshold events--see Section 1.5.2.3, "Threshold Events," 
for more information.) All command type 0 events are processor transactions. 

There are 135 valid command type 0 events. Each of these events is defined by the 
transaction type, destination, and transaction size bits shown in Table 12. There are three 
possible transaction types (read, write, and read/write), fifteen possible destinations (L2, 
system memory, PCI, and/or ROM), and three possible transaction sizes (burst, single-beat, 
and burst/single-beat). Every command type 0 event must have at least one transaction type, 
one destination, and one transaction size defined. Note that processor snoop copy-backs 
and retried processor transactions are not counted. 
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Table 12. Command Type o-Processor Transactions 

CMDR Bit Name Description 

EVENT_U 4 READ Read transaction type bit. Enables counting of read transactions. 
0 Disable counting of read transactions 
1 Enable counting of read transactions 

3 WRITE Write transaction type bit. Enables counting of write transactions. 
0 Disable counting of write transactions 
1 Enable counting of write transactions 

2 L2 L2 destination bit. Enables counting of transactions with the L2 as the 
target. 
0 Disable counting events targeted at the L2 
1 Enable counting events targeted at the L2 
Note that writes to the L2, in write-through cache mode, will only be 
counted as transactions to memory. 

1 MEMORY Memory destination bit. Enables counting of transactions with system 
memory as the target. 
0 Disable counting events targeted at system memory 
1 Enable counting events targeted at system memory 

0 PCI PCI destination bit. Enables counting of transactions with PCI as the target. 
0 Disable counting events targeted at PCI 
1 Enable counting events targeted at PCI 

EVENT_L 15 ROM ROM destination bit. Enables counting of transactions with ROM as the 
target. 
0 Disable counting events targeted at ROM 
1 Enable counting events targeted at ROM 

14 BURST Burst transaction size bit. Enables counting of burst transactions. 
0 Disable counting of burst transactions 
1 Enable counting of burst transactions 

13 SINGLE_BT Single-beat transaction size bit. Enables counting of single beat 
transactions. 
0 Disable counting of single beat transactions 
1 Enable counting of single beat transactions 

1.5.2.2 Command Type 1 Events 
Command type 1 events are specified with CMDR[CMD_TYPE] = 1. Command type 1 
events are defined in Table 13. Most command type 1 events can be counted by all four 
counters. However, as specified in Table 13, some events can only be counted in PMCO and 
PMCl, and others are only countable in PMC2 and PMC3. Note that all events are counted 
in 60x bus cycles, except PCI events which are counted in PCI cycles. 
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Table 13. Command Type 1-Event Encodings 

Event Event Counter Description 
(deCimal) (hex) PMCn 

Processor Transactions 

0 00 0,1,2,or3 Counter holds current value 

1 01 0,1,2,or3 Number of 60x cycles 

2 02 o or 1 TA overlap. Number of cycles from the TS to the last TA of the 
previous transaction in pipelined situations. This is the period of time 
marked 'Pipelined for 6 cycles' in Figure 12. 
Note that the counter will increment only if the number of TA overlap 
cycles is greater than the threshold value. 

3 03 0,1,2,or3 Cache-inhibited transactions that are not retried 

4 04 - Reserved 

5 05 0,1,2,or3 L2 castouts with no retry 

6 06 0,1,2, or 3 Total L2 castouts 

7 07 0,1,2,or3 sync and eieio instructions that are not retried 

8 08 0,1,2,or3 Address-only transactions (sync, eieio, Kill, icbi, Clean, Flush, tlbi, 
Iwarx, stwcx, tlbsync) that are not retried 

9 09 o or 1 Number of cycles between BRO and BGO (qualified). 
Note that the counter will increment only if the number of cycles from 
a bus request until a bus grant is qualified, including the cycles the 
signals are asserted, is greater than the threshold value. 

10 OA o or 1 Number of cycles between BR1 and BG1 (qualified). 
Note that the counter will increment only if the number of cycles from 
a bus request until a bus grant is qualified, including the cycles the 
signals are asserted, is greater than the threshold value. 

11 OB 0,1,2, or 3 Number of cycles that the 60x address bus is busy (includes all 
address phases) 

12 OC 0,1,2, or 3 Number of cycles that the 60x data bus is busy (includes all data 
transfers) 

13 00 0,1,2, or 3 Number of retries issued by the MPC106 on the 60x bus 

14 OE 0,1,2, or 3 Number of retries issued by an alternate master (not including the L2) 
on the 60x bus 

15 OF 0,1,2, or 3 Number of retries issued to the MPC106 on the 60x bus 

16 10 0,1,2,or3 Number of cycles that the memory interface is busy reading from 
ROM 

17 11 0,1,2, or 3 Number of cycles that the memory interface is busy reading from 
system memory 

18 12 0,1,2, or 3 Number of cycles that the memory interface is busy performing reads 
and writes (from both system memory and ROM) 
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Table 13. Command Type 1-Event Encodings (Continued) 

Event Event Counter 
Description 

(decimal) (hex) PMCn 

19 13 ° or 1 Number of cycles that an L2 castout or a processor burst write with 
ECC enabled has to wait for the L2 castout buffer 
Note that the counter will increment only if the number of cycles an L2 
castout or a processor burst write with ECC enabled has to wait for 
the L2 castout buffer is greater than the threshold value. 

20 14 ° or 1 Number of cycles that the processor waits while a PCI transaction is 
occurring 
Note that the counter will increment if the number of cycles the 
processor waits while a PCI transaction is occurring is greater than 
the threshold value. 

21 15 ° or 1 Burstiness for processor transactions. PMCO will count the number of 
times there are X transactions in a row with an acceptable latency of Y 
cycles. 
Note that this event involves PMCO and PMC1. See Section 1.5.2.4, 
"Burstiness," for more information. 

PCI Transactions 

32 20 0,1,2,or3 Number of PCI cycles 

33 21 ° or 1 Number of PCI read from memory commands (memory-read, 
memory-read-line, and memory-read-multiple) 
Note that the counter will increment if the number of cycles from the 
start of the transaction until the first data is greater than the threshold 
value. 

34 22 0,1,2,or3 Number of PCI read and write to memory commands (memory-read, 
memory-read-line, and memory-read-multiple, memory-write and 
memory-write-invalidate) 

35 23 0,1,2,or3 Number of data beats read by external PCI master 

36 24 0,1,2,or3 Number of data beats read and written by external PCI master 

37 25 0,1,2, or 3 Number of PCI memory-read-line commands 

38 26 0,1,2, or 3 Number of PCI memory-read-multiple commands 

39 27 0,1,2,or3 Number of PCI reads from ROM space 

40 28 0,1,2,or3 Number of PCI memory-write-and-invalidate commands 

41 29 0,1,2,or3 Number of speculative PCI read snoops 

42 2A 0,1,2,or3 Number of PCI read and speculative PCI read snoops 

43 2B 0,1,2,or3 Number of PCI write, PCI read, and speculative PCI read snoops 
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Table 13. Command Type 1-Event Encodings (Continued) 

Event Event Counter 
Description 

(decimal) (hex) PMCn 

44 2C 0,1,2, or 3 Number of PCI reads that hit in the PC I-to system-memory-read-
buffer (PCMRB) while the MPC1 06 is still trying to fill it after a 
disconnect. 
When a PCI read is attempted but the latency exceeds 32 PCI cycles, 
the MPC106 must disconnect as required by the PCI specification. 
The MPC1 06 assumes that the PCI master will return with a request 
to the same address and continues the line fill from system memory. 
Event 44 occurs if the PCI master issues a read command to the 
same cache line, while the line fill is still in progress 

45 2D 0, 1,2, or 3 Number of PCI reads that hit in the PCMRB while the MPC1 06 is still 
busy performing a speculative fetch of that line 

46 2E O,1,2,or3 Number of PCI reads that hit in the PCMRB 

47 2F 0,1,2, or 3 Number of PCI reads that hit modified cache lines in a processor's L 1 
cache 

48 30 O,1,2,or3 Number of PCI reads and PCI writes that hit modified cache lines in a 
processor's L 1 cache 

49 31 0,1,2, or 3 Number of PCI transactions that disconnected at the end of a cache 
line 

50-59 32-3B - Reserved 

60 3C 0,1,2, or 3 Number of cycles that FRAME is asserted 

61 3D O,1,2,or3 Number of cycles that IRDY is asserted 

62 3E O,1,2,or3 Number of cycles that TRDY is asserted 

System Memory Transactions 

80 50 20r3 Number of pipelined read misses to page 0 

81 51 2or3 Number of pipelined read and write misses to page 0 

82 52 20r3 Number of non-pipelined read misses to page 0 

83 53 20r3 Number of non-pipelined read and write misses to page 0 

84 54 20r3 Number of pipelined read hits to page 1-SDRAM only 

85 55 2or3 Number of pipelined read and write misses to page 1-8DRAM only 

86 56 2or3 Number of non-pipelined read misses to page 1-8DRAM only 

87 57 2or3 Number of non-pipelined read and write misses to page 1-SDRAM 
only 

88 58 20r3 Number of pipelined read hits to page 0 

89 59 2or3 Number of pipelined read and write hits to page 0 

90 5A 20r3 Number of non-pipelined read hits to page 0 

91 5B 2or3 Number of non-pipelined read and write hits to page 0 
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Table 13. Command Type 1-Event Encodings (Continued) 

Event Event Counter 
Description 

(decimal) (hex) PMCn 

92 5C 20r3 Number of pipelined read hits to page 1-50RAM only 

93 50 20r3 Number of pipelined read and write hits to page 1-S0RAM only 

94 5E 20r3 Number of non-pipelined read hits to page 1-50RAM only 

95 5F 2or3 Number of non-pipelined read and write hits to page 1-S0RAM only 

96 60 20r3 Number of forced closings for page 0 (excluding refreshes) 

97 61 20r3 Number of forced closings for page 1 (excluding refreshes)-50RAM 
only 

98 62 20r3 Total number of misses to page 0 and page 1, pipelined and non-
pipelined 

99 63 20r3 Total number of hits to page 0 and page 1, pipelined and non-
pipelined 

100 64 20r3 Total number of forced closings for page 0 and page 1 

1.5.2.3 Threshold Events 
The intent of threshold support is to be able to characterize events that can take a variable 
number of cycles to occur. Threshold events are only counted if the latency is greater than 
the threshold value (CMDR[THRESHOLD_U] II CMDR[THRESHOLD_LD. Figure 15 
shows an example of a command type 0 event with threshold. 

Note that PMCO and PMCI are the only counters that support counting threshold events. 
PMC2 and PMC3 do not support threshold events 

Cycle 

Clock 

x 

o 2 3 4 5 6 7 8 9 10 I 11 12 I 13 14 I 
I I I 
I 

I 
o 2 I 3 0 

These two transactions (a non-pipelined transaction 'A' and a pipelined transaction '6') 
both have a latency of 3. Therefore they will both be counted as events if the 
threshold value is 0, 1, or 2 (that is, X> CMDR[THRESHOLD_Ulll CMDR[THRESHOLD_L]). 

Figure 15. Command Type 0 Threshold Example 

There are seven command type 1 threshold events (events 2, 9, 10, 19,20,21 and 33). The 
event descriptions in Table 13 describe how threshold is used for those events. 
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1.5.2.4 Burstiness 
Burstiness is a special command type 1 event that involves both PMCO and PMC}. When 
configured correctly, it enables PMCO to count the number of times there are at least X 
transactions in a row with an acceptable latency of Y clock cycles between any two 
transactions. For example, burstiness can count the number of times there are 1,000 writes 
to PCI in a row, each with less than or equal to 9 cycles of latency between them. 

To count burstiness, PMCO is configured to count the command type 0 processor 
transaction(s) of interest (see Table 12). The threshold of PMCO is set to be the minimum 
number of consecutive transactions desired (referred to as X above). PMC} is configured 
to count command type 1 event 21 (see Table 13). The threshold of PMCI is set to the 
acceptable latency desired (referred to as Y above). Note that the latency to the first 
transaction is not considered. 

Figure 16 shows a simple example that counts the number of times at least three processor 
transactions are in a row with an acceptable latency of five between them. In this example, 
X is 3 and Y is 5 (that is the acceptable latency is s; 5 cycles). For this example, X is the 
threshold of PMCO and Y is the threshold of PMC 1. Since burstiness does not actually use 
PMC1, it may be useful to set MMCR[OVFLOW 0_1] to allow overflow counting into 
PMC1. PMCO operates as a normal command type 0 event until PMCI is configured for 
command type 1 event 21. 
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Clock 

EOD 

PMCO 
Event 

Ae' Be' Ce' 
Threshold ' , , , , , , , , , '-,--'---'--'--'--'---'---'-~'--'-~-i--'-

CountPMCO ~..:..o _________ _ 
PMC1 
Event 

Threshold -'----'--'----'7\i-"i_:_'r.:_,r.:_,r-:;i-:"i_:_\r.:_,r.-,;.:-li-:~/_:;I/_;_,;7\i_::1i_:_'/_;_,r.:_,r::;i_:_,i_::_\i_'---'-_'_::~f_:_,Ir.:_,;--'--'--_'_:,/_;_,r::;;---'---'---'::,1-711:: 

CountPMC1 ,-,-,,~~~~J~~~~~/~~~~JP'~~~~~f~~/~"-T~I~-''-~~~~-''-~~ 

PMCO_O _____________ J"r _________________ -. ____________________ ~~_ 

3 Transactions Each with Start Counting Again, 
Latency < 5, so Count Acceptable Latency was not Met 

PMCO Threshold = 3 PMCO: 
(X, Minimum Number of Transactions) Command Type = 0, Event = OxFF, Threshold = Ox0003 

PMC1 Threshold = 5 PMC1 : 
(Y, Acceptable Latency) Command Type = 1, Event = Ox21, Threshold = Ox0005 

NOTE: Since X is the minimum number of transactions, even if 2,000 transactions occur each with an 
acceptable latency of 5, then the value in PMCO will still only be 1. The acceptable latency has to be 
violated before the counter can be eligible to increment again. 

Figure 16. Processor Burstiness Example 

1.5.2.5 Counter Overflow 
The counters can be configured as 64-bit counters by setting MMCR[OVFLOW 0_1] for 
PMCO and PMCI or MMCR[OVFLOW 2_3] for PMC2 and PMC3. Figure 17 shows a 
diagram of PMCO and PMCI configured to utilize overflow. Note that using counter 
overflow requires MMCR[DISCOUNT] = 0 and MMCR[PMCTRG] = o. 

Carry-out 

PMC1 G-I~ PMCO 

7 o 15 8 23 16 31 24 7 o 15 8 23 16 31 24 

Figure 17. Overflow Example 
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Part 2: Errata to MPC106 PCI Bridge/Memory Controller 
User's Manual 

This section describes corrections to the MPCI06 PCI Bridge/Memory Controller User's 
Manual. For convenience, the section number and page number of the errata item in the 
user's manual are provided. 

Errata 1 
The manual incorrectly describes the address range for local bus slave accesses as restricted 
to the space from 1 Gbyte to 2 Gbytes. In fact, the local bus slave can claim any address in 
the 4-Gbyte address space. 

Section/Page 

3.2.7,3-54 

Bit Name 

13 CF_LBA_EN 

Errata 2 

Changes 

Replace the description for PICR1 [CF _LBA_EN] (bit 13) in 
Table 3-35 with the following: 

Table 3-35. Bit Settings for PICR1-0xA8 

Reset 
Description 

Value 

0 Local bus slave access enable. This bit controls whether the 
MPC106 responds to the LBCLAIM signal (and therefore local bus 
slave accesses). When this bit is cleared, the MPC1 06 ignores the 
LBCLAIM signal. See Section 4.4.5, "60x Local Bus Slave Support," 
for more information. 
0 Local bus slave access is disabled. 
1 Local bus slave access is enabled. 

The manual incorrectly documents the memory interface signal buffering, including the 
polarity of the BCTLO signal when the BUF _MODE parameter is set to 1, and the 
registered buffer configuration for DRAMIEDO systems. The error affects Table 6-1, 
"Buffer Configurations," and Section 6.2.1, "Flow-Through Buffers" (specifically the 
manner in which 5417416245,54174162245, and 54174163245, flow-through type buffers 
are connected to the 60x and memory data buses). 
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Section/Page 

6.2,6-2 

WCBUF 

0 

0 

0 

0 

1 

1 

1 

1 

6.2.1,6-3 

34 

Changes 

Replace Table 6-1 with the following: 

Table 6-1. Buffer Configurations 

Typical 
RCBUF BUF_MODE Buffer Type BeTlO BCTl1 Buffer 

0 

0 

1 

1 

0 

0 

1 

1 

Device 

0 Flow-through WE RE 5417416863 

1 Flow-through DIR OE 54/7416245 
(R/W) 54/74162245 

54174163245 

0 Transparent latch WE RE 5417416543 
(DRAM/EDO) 54174162543 

Registered WE RE 5417416952 
(DRAM/EDO) 54174162952 

5417416601 

1 - DIR OE -
(R/W) 

0 - WE RE -

1 - DIR OE -
(R/W) 

0 Registered WE RE 5417416952 
(SDRAM) 54174162952 

5417416601 

1 - DIR OE -
(R/W) 

Replace the first sentence of the second paragraph with the following: 

The default protocol (BUF _MODE = 1) uses BCTLO as a direction 
control signal (reads active high/writes active low), and BCTLl as a 
buffer output enable signal (active low). 
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Section/Page 

6.2.1,6-3 

Changes 

Replace Figure 6-1 with the following: 

BCTLO--' DIR , 

, 
, 

Memory data ~ __ ~L_""" __ -i ---, 

A: ~- I 
, II « 
, B 
, , ' 
L ________________________ ~ 

• 60xdata 

Figure 6-1. Flow-Through Buffer 

Errata 3 
The manual neglected to include a connection example for 16601-type registered 
transceivers. 

Section/Page 

6.2.3,6-5 

Changes 

Replace the figure title for Figure 6-3 with '16952-Type Registered 
Buffer'. 
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Section/Page 

6.2.3,6-5 

Changes 

Add the following after Figure 6-3: 

~-----------------------------------------~ 

: 5417416601 I 

BCTlO -;--OEAB_c{:>_ 
I 

Gnd_~~lla~ -----------

60x Bus Clk : ClkAB [>>-­
I 

Gnd -~~B.{>-
I 

Gnd-+-~--
I 

ICI~ 
60x Bus Clk ---~-- V-

Gnd _~ ClkEna~ 

--=] 
I 

BCTl1 _+_i>i.l3~ 
I 

,--

60x Data Bus ---f I ~ A, 
I 

:4 
I I---J 

.----
---< 

CE ----< 

~ CE 

D 

C 

>-1--I> Clk 
L-

I--~{1 

--<J---
B 

Memory 
Data Bus 

Errata 4 

I 

I 

I 

----
D 

C 

Clk < 
'-----

--'--< 

I 
t • L _________________________________________ ~ 

Figure 6-3a. 16601-Type Registered Buffer 

In Section 6.3.3, "DRAM/EDO Power-On Initialization," on pages 6-9 and 6-10, the 
manual fails to document that any unused banks should have their starting and ending 
addresses programmed out of the range of memory banks in use. 

6.3.3,6-10 

36 

Add the following paragraph after the list: 
Note that any unused banks should have their starting and ending 
addresses programmed out of the range of memory banks in use. If a 
disabled bank has its starting and ending address defined as 
overlapping an enabled bank's address space, there may be system 
memory corruption in the overlapping address range. Always map 
unused memory banks' starting and ending addresses to memory 
space that is not used by the system. 
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Errata 5 
In Section 6.4.5, "SDRAM Power-On Initialization," on pages 6-43 and 6-44, the manual 
fails to document that any unused banks should have their starting and ending addresses 
programmed out of the range of memory banks in use. 

Section/Page 

6.4.4,6-44 

Errata 6 

Changes 

Add the following paragraph after the list: 
Note that any unused banks should have their starting and ending 
addresses programmed out of the range of memory banks in use. If a 
disabled bank has its starting and ending address defined as 
overlapping an enabled bank's address space, there may be system 
memory corruption in the overlapping address range. Always map 
unused memory banks' starting and ending addresses to memory 
space that is not used by the system. 

In Section 6.4.4, "SDRAM Page Mode Retention," on page 6-42, the description of the 
PGMAX parameter value is slightly erroneous. 

6.4.4,6-42 Replace the last four paragraphs of this section with the following: 

The I-byte memory page mode register at address offset OxA3 
contains the PGMAX parameter that controls how long the MPC106 
retains the currently accessed page (row) in memory. The PGMAX 
parameter specifies the activate-to-precharge interval (sometimes 
called row active time or tRAS)' The PGMAX value is multiplied by 
64 to generate the actual number of clock cycles for the interval. When 
PGMAX is programmed to OxOO, page mode is disabled. 

The value for PGMAX depends on the specific SDRAM devices used, 
the ROM system, and the operating frequency of the MPC I 06. When 
the interval specified by PGMAX expires, the MPCI06 must close the 
active page by issuing a precharge bank command. PGMAX must be 
sufficiently less than the maximum row active time for the SDRAM 
device to ensure that the issuing of a precharge command is not stalled 
by a memory access. If a memory access is in progress at the time 
PGMAX expires, the MPC I 06 must wait for the access to complete 
before issuing the precharge command to the SDRAM. In the worst 
case, the MPC I 06 initiates a memory access one clock cycle before 
PGMAX expires. If ROM is located on the 60xlmemory bus, the 
longest access that could potentially stall a precharge is a burst read 
from ROM. If ROM is located on the PCI bus, the longest memory 
access is a burst read from the SDRAM. 
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38 

The MPC106 also requires two clock cycles to issue a precharge bank 
command to the SDRAM device. So, the PGMAX interval must be 
further reduced by two clock cycles. 

Therefore, PGMAX should be programmed according to the 
following equation, and shown in : 

PGMAX < [tRAS(MAX) - (worst case memory access) - 2] + 64 

~S(MAX) for SDRAM device 

PGMAXx64 1 Worst case mem access time 12 clocliS 

Figure 6-24. PGMAX Parameter Setting for SDRAM Interface 

For example, consider a system with a 60x bus clock frequency of 
66 MHz using SDRAMs with a maximum row active time 
(tRAS(MAX» of 100 118. The maximum number of clock cycles 
between activate bank and precharge bank commands is 
66 MHz x 100 118 = 6600 clock cycles. 

If the system uses 8-bit ROMs on the 60xlmemory bus, a burst read 
from ROM follows the timing shown in Figure 6-40 in the MPCI06 
PC/BIMC User's Manual. Also affecting the ROM access time is 
MCCR2[TS_WAIT_TIMER]. The minimum time allowed for ROM 
devices to enter high impedance is two clock cycles. 
TS_ WAIT_TIMER adds clocks (n-1) to the minimum disable time. 
This delay is enforced after all ROM accesses preventing any other 
memory access from starting. Therefore a burst read from an 8-bit 
ROM takes: 

{[(ROMFAL + 2) x 8 + 3] x 4 + 5} + [2 + (TS_ WAIT_TIMER - 1)] 
clock cycles 

So, if MCCR1[ROMFAL] = 4 and MCCR2[TS_ WAIT_TIMER] = 3, 
the interval for a 60x burst read from an 8-bit ROM takes: 

{[(4 + 2) x 8 + 3] x 4 + 5} + [2 + (3 - 1)] = 209 + 4 = 213 clock cycles 

Plugging the values into the PGMAX equation above: 

PGMAX < (6600 - 213 - 2) + 64 = 99.7 clock cycles 

The value stored in PGMAX would be ObOllO 0011 (or 99 clock 
cycles). 
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Errata 7 
Some of the timing diagrams in Section 6.4.7, "SDRAM Interface Timing," have 
inaccuracies. Also the data bus in the timing diagrams should be labelled "60x data bus." 

Section/Page 

6.4.7,6-46 

6.4.7,6-47 

6.4.7,6-49 

Changes 

All timing diagrams in Section 6.4.7-Replace the 'Data Bus' label 
with '60x Data Bus'. 

In Figure 6-25, replace the transaction label, 'Non-Pipelined Page 
Miss', with the label, 'Non-Pipelined Page Hit'. 

In Figure 6-27, replace the transaction label, 'Non-Pipelined Read', 
with the label, 'Non-Pipelined Read Hit' . 
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Section/Page 

6.4.7,6-50 

40 

Changes 

The DQM[0-7] signal timing shown in Figure 6-28 is incorrect. 
Replace Figure 6-28 with the following: 

3 4 5 6 
1121341561781901121341561781901121341561781901 

60xBuSClk~ 
I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 

rs: 1 U 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 1 :GD 1 

TI[0-4] I I I 
1 1 1 1 1 1 1 

:GJ 1 1 1 1 

TSIZ[G-2] I I 
1 1 1 1 1 

__ I 1 1 

TBST 1 1 ! 1 

1 1 1 1 1 1 1 
__ I 

U 1 1 1 1 1 

AACK 1 1 1 1 

1 1 
__ I 1 1 

ARTRY 1 1 1 1 1 

I 1 

60x Address] I :~ I I I 
1 1 1 1 1 1 1 

_I 1 1 

~ TA 1 1 1 

1 1 1 1 1 1 1 

_I 1 ll.lJ 1 1 1 1 

CSn 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

SDRAS : U 1 1 1 1 

I 1 

1 1 1 1 1 

SDCAS : 
1 1 1 1 U 1 

1 1 1 1 

1 1 

1 1 1 1 1 1 

WE 1 1 1 

1 1 1 1 

DQM[0-7] 00 ~ 
1 1 1 1 1 1 1 1 1 1 1 

BCTL[G-1] ~ 
1 1 1 1 1 1 1 1 1 1 

1 I~ 60x data bus 1 I 

Figure 6-28. SDRAM Single-Beat Read Timing 
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Errata 8 
In Section 6.4.9, "SDRAM Refresh," on page 6-53, the description of the REFINT 
parameter value is slightly erroneous. 

Section/Page 

6.4.9,6-53 

Changes 

Replace this section with the following information: 

The memory interface supplies CBR refreshes to SDRAM according 
to the interval specified in MCCR2[REFINT]. REFINT is the refresh 
interval. When REFINT expires, the MPCI06 issues a precharge and 
then a refresh command to the SDRAM devices. The value stored in 
REFINT should allow for a potential collision between memory 
accesses and refresh cycles. In the worst case, the refresh must wait 
the number of clock cycles required by the longest access. For 
example, if ROM is located on the 6Oxlmemory bus and a ROM access 
is in progress at the time a refresh operation needs to be performed, 
the refresh must wait until the ROM access has completed. If ROM is 
located on the 60xlmemory bus, the longest access that could 
potentially stall a refresh is a burst read from ROM. If ROM is located 
on the PCI bus, the longest memory access is a burst read from the 
SDRAM. 

The MPC106 also has to wait for a precharge command (to close any 
open pages) before it can issue the refresh command. The MPC106 
requires two clock cycles to issue a precharge to an internal bank; with 
two pages open simultaneously, this equates to four extra clock cycles 
that must be taken off the refresh interval. Finally, the MPC 1 06 must 
wait for the PRETOACT interval to pass before issuing the refresh 
command. 

Therefore, REFINT should be programmed according to the 
following equation: 

REFlNT < (per row refresh interval) - (worst case memory access)­
(PRETOACT) - 4 

Consider a typical SDRAM device with a refresh period of 32 ms for 
a 2K cycle. This means that it takes 32 ms to refresh each internal bank 
and each internal bank has 2K rows. To refresh the whole SDRAM 
(two internal banks, 4K rows) it takes 64 ms. The refresh time per row 
is 32 ms + 2048 rows (or 64 ms + 4096 rows) = 15.6 /lS. If the 60x bus 
clock is running at 66 MHz, the number of clock cycles per row 
refresh is 15.6 /lS x 66 MHz = 1030 clock cycles. 
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Errata 9 

If the system uses 8-bit ROMs on the 60xlmemory bus, a burst read 
from ROM will follow the timing shown in Figure 6-40 in the 
MPC106 PCIBIMC User's Manual. Also affecting the ROM access 
time is MCCR2[TS_ WAIT_TIMER]. The minimum time allowed for 
ROM devices to enter high impedance is two clock cycles. 
TS_ WAIT_TIMER adds clocks (n-l) to the minimum disable time. 
This delay is enforced after all ROM accesses preventing any other 
memory access from starting. Therefore a burst read from an 8-bit 
ROM will take: 

{[(ROMFAL + 2) x 8 + 3] x 4 + 5} + [2 + (TS_ WAIT_TIMER - 1)] 
clock cycles 

So, if MCCR1[ROMFAL] = 4 and MCCR2[TS_ WAIT_TIMER] = 3, 
the interval for a 60x burst read from an 8-bit ROM will take: 

{[(4 + 2) x 8 + 3] x 4 + 5} + [2 + (3 - 1)] = 209 + 4 = 213 clock cycles 

Plugging the values into the REFINT equation above: 

REFINT < 1030 - 213 - 2 - 4 = 811 clock cycles 

The value stored in REFINT would be ObOO 00110010 1010 (or 810 
clock cycles). 

The manual incorrectly describes the latency for burst ROMs and the latency associated 
with MCCRl[ROMNAL]. Specifically the manual incorrectly states that the actual latency 
cycle count for burst data beats following the first data beat is two cycles more than the 
value specified in ROMNAL. In fact, the actual latency count is three cycles more than the 
value specified in ROMNAL. 

Section/Page 

3.2.6.4, 3-43 

Bit Name 

31-28 ROMNAL 

42 

Changes 

Replace the description for MCCRl[ROMNAL] (bits 31-28) in Table 
3-31 with the following: 

Table 3-31. Bit Settings for MCCR1-0xFO 

Reset 
Description 

Value 

AII1s For burst-mode ROM and Flash reads, ROMNAL controls the next 
access time. The maximum value is Ob1111 (15). The actual 
cycle count will be three cycles more than the binary value of 
ROMNAL. 

For Flash writes, ROMNAL measures the write pulse recovery 
(high) time. The maximum value is Ob1111 (15).The actual 
cycle count will be four cycles more than the binary value of 
ROMNAL. 
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Section/Page 

6.5.2,6-60 

6.5.2,6-61 

SOx Bus Clock 

Changes 

Replace the second paragraph with the following: 
MCCRI [ROMNAL] controls the latency for burst devices for the 
burst data beats following the first data beat. The actual latency cycle 
count is three cycles more than the value specified in ROMNAL. For 
example, when ROMNAL = ObOOOO, the latency is three clock cycles; 
when ROMNAL = Ob0001, the latency is four clock cycles; when 
ROMNAL = ObOOlO, the latency is five clock cycles; and so on. 
MCCR1[BURST] controls whether the MPC106 uses burst 
(BURST = 1) or nonburst (BURST = 0) access timing. 

Replace Figure 6-37 with the following: 

I I I I I I 

AR[19-20] y..,:---'-----'----'--:....--,X Xr-, --'----'--'----,X c=-
I I ROMFAL ~~I I ROMNAL ~ I ROMNAlI~ I ROMNAlI~ 

AR[1-18] ~:--..,...----,-_;-: ---,_..,...-----,_,--;----,_,-----;-----;_-,------'X\-I ----,-_,--,..-----,-_ 

RCSn "\ 
~, --T_~--T-_T--7_~--~~--,,--r--T--T_~--,__,--7_~--,__ I I 

! I I I I I 

X SOx Data Bus _______ --' i DATAO X i DATA1 X i DATA2 X tDATA3 

Data sampled 

Notes: 
ROMFAL (ROM first access latency) = 0-15 clock cycles 
ROMNAL (ROM next access latency) = 0-9 clock cycles 

Figure 6-37. 64-Bit ROM/Flash Interface-Burst Re~"I Timing 

Errata 10 
In Sections A.l.5, "Sleep Mode," and Section A.l.6, "Suspend Mode," the manual fails to 
document that SYSCLK must continue for at least three clock cycles after setting the PLL 
in bypass mode before SYSCLK can be disabled. 

A.1.5,A-4 

A. 1.6, A-5 

Add the following sentence after the second sentence in the second 
paragraph. 

Note that SYSCLK must continue for at least three clock cycles after 
setting the PLL in bypass mode before SYSCLK can be disabled. 

Add the following sentence after the second sentence in the second 
paragraph. 

Note that SYSCLK must continue for at least three clock cycles after 
setting the PLL in bypass mode before SYSCLK can be disabled. 
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Other Errata-Typographic Errors and Omissions 

Section/Page 

2.2,2-6 

Signal 

SDMA[1-11] 

Changes 

Replace the entry for SDMA[1-11] in Table 2-1 with the following: 

Table 2-1. MPC106 Signal Cross Reference 

Signal Name Interface 
Alternate Number 

I/O Section # 
Function(s) of Pins 

SDRAM address Memory I:JRIUJ-2@} 13 a 2.2.4.20 
1-11 MI:J[2-V2] 

Note that the SDRAM address bits have been renumbered for Revision 4.0 of the MPC106. 
Refer to Section 1.2.2, "SDRAM Interface Signal Changes," in Part 1 of this document for 
more information. 

3.2.1.1,3-17 

3.2.6.4, 3-49 

Bit Name 

31-28 PRETOACT 

44 

In the second example (I-byte data write to register at address offset 
AA), change the second line of the code sequence from 

'stb r3,O(r2)' to 'stb r3,2(r2)'. 

Table 3-34, lst row. Replace the description of PRETOACT as 
follows: 

Table 3-34. Bit Settings for MCCR4-0xFC 

Reset 
Description 

Value 

0000 Precharge to activate interval. For SDRAM only. These bits control 
the number of clock cycles from an SDRAM-precharge command 
until an SDRAM-activate command is allowed. Note that RP1 must 
be at least two clock cycles. See Section 6.4.5, "SDRAM Power-On 
Initialization:' for more information. 
0001 Reserved 
0010 2 clocks 
0011 3 clocks 
... ... 
1111 15 clocks 
0000 16 clocks 
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Section/Page 

3.2.7,3-58 

Bit Name 

Changes 

In the third line of the description for CF _FLUSH_L2, change 
'L2_EN = ObO' to 'L2_EN = Ob I' . Alternately, replace the description 
for PICR2[CF _FLUSH_L2] (bit 28) in Table 3-37 with the following: 

Table 3-37. Bit Settings for PICR2-oxAC 

Reset 
Description 

Value 

28 CF _FLUSH_L2 0 L2 cache flush. The transition on this bit from 0 to 1 initiates an 

3.2.10,3-69 

internally-controlled L2 cache flush and invalidate operation, 
provided L2_EN = Ob1. Note that this bit has no effect on the 
external L2 cache controller operation. Also, note that 
CF _FLUSH_L2 is accessible at port Ox81 C. 
0 Normal cache operation. 
1 The transition from 0 to 1 indicates that the L2 cache should 

write all modified lines to memory and mark all lines as invalid. 

In the third line of the description for CF _FLUSH_L2, change 
'L2_EN = ObO' to 'L2_EN = ObI' . Alternately, replace the 
description for Port Ox81C[CF _FLUSH_L2] (bit 28) in Table 3-44 
with the following: 

Table 3-44. Bit Settings for External Configuration Register 2-Port Ox81 C 

Bit Name 
Reset 

Description 
Value 

4 CFJLUSH_L2 0 L2 cache flush. The transition on this bit from 0 to 1 initiates an 

A1.5, A-4, A-5 
A 1.6, A-5, A-6 

AI.6,A-6 

internally-controlled L2 cache flush and invalidate operation, 
provided PICR2[L2_EN] = Ob1. Note that this bit corresponds to bit 
28 of PICR2. 
0 Normal cache operation. 
1 The transition from 0 to 1 indicates that the L2 cache should 

write all modified lines to memory and mark all lines as invalid. 

Change MCCR8[SREN] to MCCRl[SREN] in all occurrences 
on pages A-4 to A-6. 

Change 'EDO' to 'SDRAM' in the first paragraph 
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