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error injection registers, 9-51–9-52
SDRAM operation, 9-64

address multiplexing, 9-66
initialization sequence, 9-93
JEDEC standard interface commands, 9-70
mode-set command timing, 9-76
organizations supported, 9-64
refresh operation, 9-78

power-saving modes, 9-79
timing, 9-79

registered DIMM mode, 9-77
timing, 9-72
write timing adjustments, 9-77

self-refresh
operation in sleep mode, 9-81
using forced mode for battery backup, 9-93

signals summary, 9-3
see also Signals, DDR

DEAR (data exception address register), see e500 core, 
registers

Debug modes
and watchpoint monitor signals summary, 25-5

see also Signals, debug
and watchpoint monitor/trace buffer block diagram, 25-1
DDR signal selection (POR)

ECC pins used for debug, 4-28, 4-29
DDR source ID debug modes, 25-4, 25-25

source ID on debug signals, 25-27
source ID on ECC pins, 25-27

DDR/LBC signal selection (POR), 4-28
e500 core registers, 6-39–6-45
features, 25-3
functional description, 25-25
LBC source ID debug mode, 14-4, 25-4, 25-25
memory map/register definition, 25-10
modes of operation (set at POR), 25-3
overview, 25-1
PCI/PCI-X

source ID debug mode, 25-25
performance monitor events, 24-35
POR status (global utilities), 23-11
READY negation, 4-3
software debug

context ID registers, 25-23
trace buffer, see Trace buffer
watchpoint, see Watchpoint monitor

DEC (decrementer register), see e500 core, registers
DECAR (decrementer auto-reload register), see e500 core, 

registers
Descriptor structure, 11-22
DEU

FIFOs, 11-121

interrupt control register, 11-73, 11-118
interrupt status register, 11-71, 11-117
IV register, 11-121
key registers, 11-121
key size register, 11-67, 11-113, 11-114
mode register, 11-63, 11-112
reset control register, 11-68, 11-115

DMA channel 2 and 3 signal select, 23-13
DMA controller

block diagram, 19-1
channel operation, 19-27

bandwidth control, 19-33
channel abort, 19-33
channel state, 19-34
stride size and distance, 19-34

descriptor formats, 19-35
error handling, 19-35
features, 19-2
functional description, 19-27
interrupts, 19-9–19-13, 19-15, 19-21, 19-26, 19-35
limitations and restrictions, 19-38
memory map/register definition, 19-6
modes of operation, 19-2

basic mode transfer, 19-27
basic chaining mode, 19-29
basic chaining single-write start mode, 19-29
basic direct mode, 19-28
basic direct single-write start mode, 19-28

channel continue mode for cascading transfer chains, 
19-32

basic channel continue mode, 19-33
extended mode, 19-33

extended DMA mode transfer, 19-30
extended chaining mode, 19-30
extended chaining single-write start mode, 19-31
extended direct mode, 19-30
extended direct single-write start mode, 19-30

external control mode transfer, 19-31
overview, 19-2
performance monitor events, 24-19, 24-20
register descriptions, 19-9–19-26

by acronym, see Register Index
signal select—channel 2 and 3, 23-13
signals summary, 19-5

see also Signals, DMA controller
system considerations, 19-39

unusual scenarios, 19-41
DMA to configuration and control registers, 19-41
DMA to DUART, 19-42
DMA to e500 core, 19-41
DMA to Ethernet, 19-41
DMA to I2C, 19-42
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transfer interfaces, 19-35
DMA_DACK[0:3] (DMA acknowledge) signals, 19-6
DMA_DDONE[0:3] (DMA done) signals, 19-6
DMA_DREQ[0:3] (DMA request) signals, 19-5
Doorbell and port-write controller, see RapidIO controller, 

message unit
Doze mode, 1-12, 23-32

see also Global utilities, power management
DUART

asynchronous communication bits, 13-1
parity bit, 13-20
START bit, 13-19
STOP bit, 13-20

baud-rate generator logic, 13-20
block diagram, 13-2
divisor latch access bit (ULCRn[DLAB]), 13-4, 13-11
error handling, 13-21

framing error, 13-8, 13-14, 13-20, 13-21
overrun error, 13-21
parity error, 13-21

errors detected, 13-2
features, 13-1
functional description, 13-18
initialization/application information, 13-23
interrupts

interrupt control logic, 13-22
interrupt enable and control registers, 13-8–13-10

memory map/register definition, 13-3
modes of operation, 13-2

DMA mode selection, 13-22
FIFO mode, 13-21

interrupts, 13-22
local loopback mode, 13-21

overview, 1-6, 13-1
PC16450 UART compatibility, 13-1
performance monitor events, 24-35
register descriptions, 13-5–13-18

UART0 register offsets, 13-4
UART1 register offsets, 13-4

serial interface data format, 13-2
serial interface operation, 13-19–13-20

data transfer, 13-20
START bit, 13-19
STOP bit, 13-20
transaction protocol example, 13-19

signals summary, 13-3
see also Signals, DUART

E
e500 coherency module (ECM)

block diagram, 8-1
CCB arbiter, 8-10

CCB interface, 8-11
configuration

CCB address configuration register (EEBACR), 8-3
CCB port configuration register (EEBPCR), 8-4

error handling
error handling registers, 8-6–8-9

features, 8-2
functional description, 8-10
global data multiplexor, 8-11
I/O arbiter, 8-10
initialization/application information, 8-11
interrupts

ECM error enable register (EEER), 8-7
memory map/register definition, 8-3
overview, 1-4, 8-2
performance monitor events, 24-21
register descriptions, 8-3

by acronym, see Register Index
transaction queue, 8-10

e500 core
boot mode (POR), 4-19
branch operations

registers, 6-9–6-11
branch target buffer (BTB)

registers, 6-23–6-25
computational operations

registers, 6-8–6-9
debug registers, 6-39–6-45
hardware implementation-dependent registers (HID0–1), 

6-25–6-28
interrupts

registers, 6-17–6-22
sources, 10-4

L1 caches
registers, 6-28–6-32

memory management unit (MMU)
registers, 6-32–6-39

MMU assist registers (MAS0–MAS4, MAS6), 
6-34–6-38

MMU assist registers (MAS0–MAS4, 
MAS6–MAS7), 6-34–6-39

overview, 1-3
performance monitor

registers, 6-48–6-52
processor control registers, 6-11–6-14
registers

BBEAR (branch buffer address register), 6-23
BBTAR (branch buffer target address register), 6-23
BUCSR (branch unit control and status register), 6-24
CR (condition register), 6-9
CSRR0–1 (critical save/restore registers 0–1), 6-17
CTR (count register), 6-11
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DACn (data address compare registers 1–2), 6-45
DBCRn (debug control register 0–2), 6-39–6-43
DBSR (debug status register), 6-43
DEAR (data exception address register 0), 6-18
DEC (decrementer register), 6-16
DECAR (decrementer auto-reload register), 6-17
ESR (exception syndrome register), 6-19
GPRs (general-purpose registers), 6-8
HID0–1 (hardware implementation-dependent registers 

0–1), 6-25
IACn (instruction address compare registers 1–2), 6-45
IVORn (interrupt vector offset registers), 6-18
IVPR (interrupt vector prefix register), 6-18
L1CFG0–1 (L1 cache configuration registers 0–1), 6-30
L1CSR0–1 (L1 cache status and control registers 0–1), 

6-28
LR (link register), 6-11
MAS0–MAS6 (MMU assist registers 0–6), 6-34–6-39
MCAR (machine check address register), 6-21
MCSR (machine check syndrome register), 6-21
MCSRR0–1 (machine check save/restore registers 0–1), 

6-20
MMUCFG (MMU configuration register), 6-32
MMUCSR0 (MMU control and status register 0), 6-32
MSR (machine state register), 6-11
PIDn (process ID registers 0–2), 6-32
PIR (processor ID register), 6-13
PMCn (performance monitor counter registers 0–3), 

6-52
PMGC0 (performance monitor global control register 0), 

6-49
PMLCan (performance monitor local control registers 

a0–a3), 6-50
PMLCbn (performance monitor local control registers 

b0–b3), 6-51
PVR (processor version register), 6-13
SPEFSCR (signal processing and embedded 

floating-point status and control register), 6-45
SPRGn (software-use registers 0–7), 6-22
SRR0–1 (save/restore registers 0–1), 6-17
SVR (system version register), 6-14, 23-23
TBL (time base lower register), 6-16
TBU (time base upper register), 6-16
TCR (timer control register), 6-14
TLB0CFG (TLB0 configuration register), 6-33
TLB1CFG (TLB1 configuration register), 6-34
TSR (timer status register), 6-15
UPMCn (user performance monitor counter registers 

0–3), 6-52
UPMGC0 (user performance monitor global control 

register 0), 6-49

UPMLCan (user performance monitor local control 
registers a0–a3), 6-50

UPMLCbn (user performance monitor local control 
registers b0–b3), 6-51

USPRG0 (user software-use register 0), 6-22
XER (integer exception register), 6-8

signal processing engine (SPE)
registers, 6-45

software-use SPRs, 6-22
time base

RTC (real time clock) signal options, 4-4, 4-32
timer registers, 6-14–6-17

EC_GTX_CLK125 (eTSEC gigabit transmit 125 MHz 
source) signal, 15-11

EC_MDC (eTSEC management data clock) signal, 15-11
EC_MDC (TSEC management data clock) signals, 16-7
EC_MDIO (eTSEC management data input/output, BIDI) 

signal, 15-11
EC_MDIO (TSEC management data input/output) signals, 

16-7
Error handling

DDR, 9-52–9-60, 9-85
DMA, 19-35
DUART, 13-2, 13-21

framing error, 13-8, 13-14, 13-20, 13-21
overrun error, 13-21
parity error, 13-21

ECM
error handling registers, 8-6–8-9

eTSEC, 15-179–15-181
I2C interface

boot sequencer mode, 12-19
L2 cache/SRAM

error handling registers, 7-19
error injection, 7-20

LBC
transfer error registers, 14-26–14-31

PCI Express registers, 21-30–21-43
RapidIO, 20-102

error types, 20-102
logical layer errors detected, 20-106
message unit

doorbell error handling, 20-170–20-181
inbound error handling, 20-160–20-167
outbound error handling, 20-143–20-149, 

20-154–20-156
port-write error handling, 20-184–20-188

physical layer errors detected, 20-103
TSEC, 16-65–16-66

ESR (exception syndrome register), see e500 core, registers
eTSEC

block diagram, 15-2
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buffer descriptors, 15-200–15-207
receive buffer descriptors (RxBD), 15-205
transmit buffer descriptors (TxBD), 15-202

clocks
inputs and outputs, 15-10
management clock out (EC_MDC), 15-11, 15-81
operation, 4-32

configuration of interfaces, 15-207–15-237
16-bit FIFO mode, 15-235
8-bit FIFO mode, 15-232
GMII interface mode, 15-212
MAC configuration, 15-72
MII interface mode, 15-208
RGMII interface mode, 15-220
RMII interface mode, 15-224
RTBI interface mode, 15-228
TBI interface mode, 15-216

data width (POR), 4-21, 4-23, 4-24
error-handling, 15-179–15-181
eTSEC1 protocol (POR), 4-24
eTSEC2 protocol (POR), 4-25, 4-26
eTSEC3 protocol (POR), 4-25
eTSEC4 protocol (POR), 4-26
features, 15-2
FIFO interface connections, 15-157

16-bit encoded packet FIFO mode, 15-163
16-bit GMII-style packet FIFO mode, 15-161
8-bit encoded packet FIFO mode, 15-161
8-bit GMII-style packet FIFO mode, 15-160
CRC appending and checking, 15-159
flow control, 15-159
signal summary, 15-164

functional description, 15-146
gigabit Ethernet channel operation, 15-165

flow control, 15-175
frame reception, 15-168
frame recognition, 15-171
frame transmission, 15-167
initialization sequence, 15-165

soft reset and reconfiguring procedure, 15-166
internal and external loop back, 15-179
inter-packet gap time, 15-179
Magic Packet mode, 15-175
preamble customization, 15-169
RMON support, 15-171

hash function
algorithm, 15-173
registers, 15-115–15-117

initialization/application information, 15-207–15-237
gigabit Ethernet channel, 15-165

soft reset and reconfiguring procedure, 15-166
see also eTSEC, configuration

interrupts, 15-176–15-179
interrupt coalescing, 15-177

by frame count threshold, 15-177
by timer threshold, 15-178

interrupt registers, 15-28–15-33
lossless flow control, 15-194

back pressure determination and free buffers, 15-194
software use of hardware-initiated back pressure, 15-196

MAC functionality, 15-72–15-87
configuration, 15-72
CSMA/CD control, 15-72
handling packet collisions, 15-72
packet flow control, 15-73
PHY links control, 15-74
registers, 15-75–15-87

memory map/register definition, 15-15
detailed memory map, 15-16–15-26
eTSEC2–4 controller offsets, 15-26
top-level module map, 15-15

modes of operation, 15-5
RMON support, 15-87

overview, 1-7, 15-1
physical interface connections, 15-146

gigabit media-independent interface (GMII), 15-149
media-independent interface (MII), 15-147
reduced gigabit media-independent interface (RGMII), 

15-149
reduced media-independent interface (RMII), 15-148
reduced ten-bit interface (RTBI), 15-151
ten-bit interface (TBI), 15-150

quality of service (QoS) support, 15-186–15-194
receive queue filer, 15-186
transmission scheduling, 15-192

register descriptions, 15-26–15-146
by acronym, see Register Index
DMA attribute registers, 15-119–15-120
FIFO registers, 15-117–15-118
general control and status registers, 15-26–15-41
hash function registers, 15-115–15-117
lossless flow control registers, 15-120–15-122
MAC registers, 15-75–15-87
MIB registers, 15-87–15-115
receive control and status registers, 15-53–15-71
ten-bit interface registers, 15-135–15-146
transmit control and status registers, 15-41–15-52

signals, 15-9
FIFO interface signal summary, 15-164
see also Signals, eTSEC
summary, 15-6

signals<$startmode, 15-9
TCP/IP off-load, 15-181–15-186

frame control blocks, 15-182
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receive path off-load, 15-184
transmit path off-load, 15-182

EU
access, 11-51
assignment status register, 11-52

External system configuration
POR (LAD[0:31]) status, 4-28, 23-13

External writes, see L2 cache/SRAM, stashing

F
Features

distinctive, 17-4
Fetch register, 11-47
Full-on mode (power), 1-12

G
General Purpose I/O module (GPIO), see GPIO
Global utilities

clock out
CLK_OUT signal, 23-3, 23-26
clock out control register (CLKOCR), 23-26
overview, 23-1

DDR controller
clock disable, 23-24

DMA signal multiplex control register (PMUXCR), 23-13
features, 23-1
functional description, 23-30
interrupt and local bus signal multiplexing, 23-13
interrupts and power management, 23-36
LBC voltage select, 23-24
machine check summary

sources of mcp (MCPSUMR), 23-18
memory map/register definition, 23-3
overview, 23-1
POR configuration

boot mode status register (PORBMSR), 23-6
debug mode status register (PORDBGMSR), 23-11
device status register (PORDEVSR), 23-7
I/O impedance status register (PORIMPSCR), 23-7
LAD[0:31] external system configuration (GPPORCR), 

4-28, 23-13
PLL status register (PORPLLSR), 23-4
see also Power-on reset (POR)

power management
and interrupts, 23-36
and snooping, 23-37
block disable (DEVDISR), 23-14, 23-32
CKSTP_IN and core_stopped mode, 23-31
core and device control bits, 23-33
core and device modes, 23-30

device mode control and status register 
(POWMGTCSR), 23-16

doze mode, 23-32
dynamic power management, 23-32
features, 23-1
functional description, 23-30
nap mode, 23-33
power-down sequence, 23-34
sleep mode, 23-33, 23-37
software considerations, 23-37

processor version register (PVR), 23-22
register descriptions, 23-4

by acronym, see Register Index
reset

HRESET_REQ control, 23-23
RapidIO and PCI Express reset requests (RSTRSCR), 

23-20, 23-21
signals summary, 23-1

see also Signals, global utilities
snooping and power management, 23-37
system version register (SVR), 23-23

GPCM (LBC general-purpose chip-select machine), 14-46
see also Local bus controller (LBC)

GPIO
block diagram, 22-1
features, 22-1
memory map/register definition, 22-2
overview, 22-1
registers, 22-2–22-5
signals, 22-2

GPRs (general-purpose registers), see e500 core, registers

H
Hash function, see eTSEC, hash function
Hash table algorithm, see TSEC, hash function
HID0–1 (hardware implementation-dependent registers 0–1), 

see e500 core, registers
HRESET (hard reset) signal, 4-2, 4-10
HRESET_REQ (hard reset request) signal, 4-2, 12-18, 12-19

I
I/O impedance

LBC and PCI/PCI-X signals
control and status register (global utilities), 23-7

I/O requirements, 23-37
I2C interface

arbitration
arbitration control, 12-15
loss of arbitration—forcing of slave mode, 12-24
procedure for arbitration, 12-15

block diagram, 12-1
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boot sequencer
POR configuration, 4-20

boot sequencer mode, 12-2, 12-17–12-20
error condition behavior, 12-19

calling address match condition, 12-6
clock control, 12-16

clock stretching, 12-17
clock synchronization, 12-16
input synchronization and digital filter, 12-16
master mode, 12-16
slave mode, 12-16

data transfer, 12-13
error handling

boot sequencer mode, 12-19
features, 12-2
frequency divider

frequency divider register (I2CFDR), 12-6
functional description, 12-11
handshaking, 12-16
implementation details, 12-13

address compare, 12-15
control transfer, 12-14
transaction monitoring, 12-14

initialization/application information, 12-21–12-25
boot sequencer mode, see I2C interface, boot sequencer 

mode
generation of SCL when SDA low, 12-23
initialization sequence, 12-21
post-transfer software response, 12-22
repeated START generation, 12-23
START generation, 12-12, 12-22
STOP generation, 12-13, 12-23

interrupts
calling address match condition, 12-6
flowchart for interrupt service routine, 12-24
interrupt after transfer, 12-22
interrupt enable bit (I2CCR[MIEN]), 12-8
interrupt on START, 12-22
interrupt pending status bit (I2CSR[MIF]), 12-10
interrupt-driven byte-to-byte transfers, 12-2
read of last byte, 12-23
slave mode interrupt service routine guidelines, 12-23

for slave transmitter routine, 12-24
loss of arbitration, 12-24

memory map/register definition, 12-4
modes of operation, 12-2

boot sequencer mode, 12-2, 12-17–12-20
interrupt-driven byte-to-byte data transfer, 12-2
master mode, 12-2
slave mode, 12-2

overview, 12-2
register descriptions, 12-5

by acronym, see Register Index
signals summary, 12-3

see also Signals, I2C
transaction protocol, 12-11

handshaking, 12-16
repeated START condition, 12-3, 12-13
slave address transmission, 12-12
START condition, 12-3, 12-12, 12-22
STOP condition, 12-3, 12-13, 12-23

IACn (instruction address compare registers 1–2), see e500 
core, registers

ID register, 11-59
Initialization

DDR (initialization and application information), 9-86
programming different memory types, 9-88

ECM (initialization and application information), 8-11
eTSEC (initialization and application information), 

15-165, 15-207–15-237
see also eTSEC, configuration

I2C interface (initialization and application information), 
12-21–12-25

boot sequencer mode, see I2C interface, boot sequencer 
mode

generation of SCL when SDA low, 12-23
initialization sequence, 12-21
post-transfer software response, 12-22
repeated START generation, 12-23
START generation, 12-12, 12-22
STOP generation, 12-13, 12-23

PIC (initialization and application information), 10-60
TSEC (initialization and application information)

see also  TSEC, configuration
TSEC (initialization and application), 16-72–16-75
TSEC (initialization and application) information, 16-72
watchpoint monitor and trace buffer, 25-30

Initialization/application information
LBC, 14-88

Initiator write, 11-51
Interrupt

clear register, 11-57
mask register, 11-53
status register, 11-56

Interrupt controller (PIC)
block diagram, 10-1
configuration (global), 10-22
critical interrupts, 10-6, 10-31, 10-33
destination (interrupt routing)

IRQ_OUT, 10-6
end of interrupt (EOI), 10-53, 10-57
external interrupts

routed to critical interrupt (cint), 10-33
routed to IRQ_OUT, 10-32
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features, 10-2
flow (interrupt processing), 10-54
functional description, 10-54
global timers, 10-25, 10-59

cascading of timers, 10-28, 10-30
clocking of timers, 10-26, 10-30
RTC (real time clock) signal options, 4-4, 4-32, 10-28, 

10-30
initialization/application information, 10-60
interprocessor interrupts, 10-57
interrupt acknowledge (IACK) signaling, 10-52, 10-57
interrupt routing (mixed mode), 10-6
interrupt source priorities, 10-56
memory map/register definition, 10-10
messaging interrupts, 10-32, 10-33, 10-58
modes of operation, 10-5, 10-22

mixed mode, 10-5
pass-through mode (to support external interrupt 

controllers), 10-5
nesting of interrupts, 10-56
overview, 1-5, 10-1
performance monitor events, 24-23
processor core interrupt sources, 10-4

critical interrupt (cint) sources, 10-31
programming guidelines, 10-60

changing interrupt source configuration, 10-62
register descriptions, 10-20

by acronym, see Register Index, 10-20
global registers, 10-20–10-25
global timer registers, 10-25–10-30
interrupt source configuration registers, 10-25–10-28, 

10-42, 10-48
message registers, 10-36, 10-38
non-accessible registers

interrupt pending register (IPR), 10-54
interrupt request register (IRR), 10-55

per-CPU registers, 10-49–10-53
performance monitor mask registers, 10-34–10-36
summary registers, 10-30, 10-33

reset of PIC, 10-22, 10-60
reset processor from software, 10-23, 10-60
signals summary, 10-9

see also Signals, PIC
simultaneous interrupts, priorities, 10-56
sources of interrupts, 10-6

internal (to PIC) interrupt destinations, 10-31, 10-32, 
10-33, 10-34

internal (to PIC) interrupt sources, 10-7
spurious vector generation, 10-25, 10-57
vendor identification, 10-23

Interrupts
channel done, 11-40

channel error, 11-40
DDR, 9-56
DMA, 19-9–19-13, 19-15, 19-21, 19-26, 19-35
DUART

interrupt control logic, 13-22
interrupt enable and control registers, 13-8–13-10

e500 core
registers, 6-17–6-22

ECM interrupt register (ECM error enable 
register—EEER), 8-7

eTSEC, 15-176–15-179
interrupt registers, 15-28–15-33

general, 11-39
I2C interface

calling address match condition, 12-6
flowchart for interrupt service routine, 12-24
interrupt after transfer, 12-22
interrupt enable bit (I2CCR[MIEN]), 12-8
interrupt on START, 12-22
interrupt pending status bit (I2CSR[MIF]), 12-10
interrupt-driven byte-to-byte transfers, 12-2
read of last byte, 12-23
slave mode interrupt service routine guidelines, 12-23

for slave transmitter routine, 12-24
loss of arbitration, 12-24

IRQ[9:11] signal select, 23-13
LBC interrupt register, 14-29
performance monitor (PIC), 24-23
power management and interrupts (global utilities), 23-36
RapidIO

message unit
doorbell, 20-170, 20-177
inbound, 20-160
outbound, 20-142, 20-153
port-write controller, 20-170, 20-177, 20-183

see also Interrupt controller (PIC)
TSEC, 16-63

interrupt registers, 16-12–16-17
IRQ[0:11] (interrupt request 0–11) signals, 10-9
IRQ[9:11] signal select

global utilities, 23-13
IRQ_OUT (interrupt request out) signal, 10-9, 10-30
IVORn (interrupt vector offset registers), see e500 core, 

registers
IVPR (interrupt vector prefix register), see e500 core, 

registers

J
JTAG test access port

signals summary, 25-5
see also Signals, JTAG, 25-5
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L–L Index

L
L1CFG0–1 (L1 cache configuration registers 0–1), see e500 

core, registers
L1CSR0–1 (L1 cache status and control registers 0–1), see 

e500 core, registers
L2 cache/SRAM

allocation of lines, 7-34
block diagram, 7-1
coherency rules, 7-29
error handling registers, 7-19
error injection, 7-20
external writes, see stashing
flash clearing, instruction and data locks, 7-32
locking

clearing locks on selected lines, 7-32
entire, 7-31
programmed memory ranges, 7-32
selected lines, 7-32
with stale data, 7-33

memory map/register definition, 7-8
memory-mapped SRAM

coherency rules, 7-31
memory-mapped windows, 2-4
operation, 7-35
overview, 7-1
performance monitor events, 24-33
PLRU bit update considerations, 7-34
register descriptions, 7-9–7-27
replacement policy, 7-33
SRAM features, 7-1
stashing, 7-27
state transitions, 7-37

due to core-initiated transactions, 7-37
due to system-initiated transactions, 7-40

timing, 7-28
LA[27:31] (LBC non-multiplexed address) signals, 14-7
LAD[0:31] (LBC multiplexed address/data) signals, 14-7
LALE (LBC external address latch enable) signal, 14-5, 

14-42
LBCTL (LBC data buffer control) signal, 14-7, 14-44
LBS[0:3] (LBC UPM byte select) signals, 14-6
LCK[0:2] (LBC clock) signals, 14-7
LCS[0:7] (LBC chip select) signals, 14-5
LCS[5:7] signal select

global utilities, 23-13
LCS0 (LBC chip select 0) signal, 14-56, 14-70
LDP[0:3] (LBC data parity) signals, 14-7
LGPL0 (LBC GP line 0) signal, 14-6
LGPL1 (LBC GP line 1) signal, 14-6
LGPL2 (LBC GP line 2) signal, 14-6
LGPL3 (LBC GP line 3) signal, 14-6
LGPL4 (LBC GP line 4) signal, 14-6

LGPL5 (LBC GP line 5) signal, 14-7
LGTA (LBC GPCM transfer acknowledge) signal, 14-6, 

14-55
Local access windows, 2-3–2-11

ATMUs, see Address translation and mapping units 
(ATMUs)

configuring local access windows, 2-9
distinguishing local access windows from other mapping 

functions, 2-9
illegal interactions

between inbound ATMUs and local access windows, 
2-11

between local access windows and DDR SDRAM chip 
selects, 2-9

L2 cache/SRAM window interactions, 2-4
precedence if overlapping among themselves, 2-9
precedence if overlapping with L2 cache/SRAM windows, 

2-4
registers, 2-7–2-8

by acronym, see Register Index
Local address map, 1-4, 1-13

see also Local access windows
see also Local access windows

Local bus controller (LBC)
address and address space checking, 14-42
address mask field—option registers, 14-13
atomic bus operations, 14-44
block diagram, 14-1
boot chip-select operation, 14-56, 14-70
bus monitor, 14-45
bus turnaround, 14-90

additional address phases (UPM cycles), 14-91
address following read, 14-90
read data following address, 14-90
read-modify-write cycle (parity), 14-91

clocks and clock ratios, 14-3
clock ratio register (LCRR), 14-33

configuration
LBC configuration register (LBCR), 14-32

debug mode
signal selection (POR), 4-28
source and target ID, 25-4, 25-25

error handling
transfer error registers, 14-26–14-31

external access termination (LGTA), 14-55
features, 14-2
functional description, 14-40
general-purpose chip-select machine (GPCM), 14-46

chip-select and write enable negation timing, 14-51
chip-select assertion timing, 14-50
extended hold time on read accesses, 14-54
GPCM mode
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registers, 14-14, 14-16
output enable timing, 14-54
programmable wait state configuration, 14-51
relaxed timing, 14-52
timing configuration, 14-47, 14-49, 14-66

initialization/application information, 14-88
interrupts

transfer error interrupt enable register (LTEIR), 14-29
LCS[5:7] signal select, 23-13
memory map/register definition, 14-8
memory refresh timer prescaler, 14-23
modes of operation, 14-3

bus clock and clock ratios, 14-3
GPCM mode, registers, 14-14, 14-16
source ID debug mode, 14-4
UPM mode, registers, 14-19

overview, 14-2
performance monitor events, 24-32
peripherals, 14-88

GPCM timing, 14-89
hierarchy for very high speeds, 14-89
multiplexed address/data, 14-88

port sizes, 14-91
register descriptions, 14-10

by acronym, see Register Index
signals, 14-4

see also Signals, LBC
UPM interfaces, 14-72–14-102

block diagram, 14-73
extended hold time (reads), 14-87
programming the UPMs, 14-76
RAM array, 14-78

address multiplexing, 14-84
byte select signal timing, 14-82
chip select signal timing, 14-82
data timing, 14-85
general purpose signal timing, 14-83
LGPL[0:5] timing (LAST), 14-86
loop control, 14-83
RAM word definition, 14-78
REDO, 14-83
wait mechanism (WAEN), 14-86

signal timing, 14-77
synchronous UPWAIT (early transfer acknowledge), 

14-87
UPM mode

registers, 14-19, 14-20
UPM requests, 14-73

exception requests, 14-75
memory access requests, 14-74
refresh timer requests, 14-75
software requests, 14-75

voltage selection, 23-24
ZBT SRAM interface, 14-97, 14-102

LOE (LBC GPCM output enable) signal, 14-6
LPBSE (LBC parity byte select) signal, 14-6
LR (link register), see e500 core, registers
LSYNC_IN (LBC DLL synchronization in) signal, 14-8
LSYNC_OUT (LBC DLL synchronization out) signal, 14-8
LWE[0:3] (LBC GPCM write enable) signals, 14-6

M
MA[0:14] (DDR address bus) signals, 9-8
MAC functionality

see TSEC, MAC functionality
MAC functionality, see eTSEC, MAC functionality
Machine check

MCP (processor machine check) signal, 10-10
mcp summary register (MCPSUMR), 23-18
SRESET (soft reset) signal, 4-9

MAS0–MAS6 (MMU assist registers 0–6), see e500 core, 
registers

Master control register, 11-36, 11-60
MBA[0:1] (DDR logical bank address) signals, 9-8
MCAR (machine check address register), see e500 core, 

registers
MCAS (DDR column address strobe) signal, 9-9
MCK[0:5] (DDR clock output complement) signals, 9-11
MCK[0:5] (DDR clock output) signals, 9-11
MCKE[0:3] (DDR clock enable) signals, 9-11
MCP (processor machine check) signal, 10-10
MCS[0:3] (DDR chip select) signals, 9-9
MCSR (machine check syndrome register), see e500 core, 

registers
MCSRR0–1 (machine check save/restore registers 0–1), see 

e500 core, registers
MDEU

context registers, 11-147
data size register, 11-140, 11-146
FIFOs, 11-150
interrupt control register, 11-145
interrupt status register, 11-140, 11-143
key registers, 11-150
key size register, 11-140
mode register, 11-102, 11-135, 11-136
reset control register, 11-141

MDIC[0:1] (DDR driver impedance calibration) signals, 
9-10

MDM[0:8] (DDR SDRAM data output mask) signals, 9-10
MDQ[0:8] (DDR data bus strobe) signals, 9-7, 9-61
MDVAL (DDR/LBC debug mode data valid) signal, 4-28, 

14-8, 25-3, 25-7
MECC[0:5] (DDR error correcting code) signals as debug, 

25-4, 25-7
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