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master control, 10-55
MDEU

context registers, 10-143
data size, 10-137, 10-142
interrupt control, 10-141
interrupt status, 10-137, 10-139
key, 10-146
key size, 10-136
mode, 10-98, 10-132
reset control, 10-137

PCI Express
configuration header registers, 17-45–17-67

32-bit memory base address register, 17-52
64-bit high memory base address register, 17-53
64-bit low memory base address register, 17-53
base address registers, 17-51–17-53, 17-58
bridge control register, 17-67
bus status register, 17-47
cache line size register, 17-49
capabilities pointer register, 17-55, 17-65
command register, 17-46
configuration and status register base address 

(PCSRBAR), 17-51, 17-58
device ID register, 17-45, 17-54
I/O base register, 17-60
I/O base upper 16 bits register, 17-64
I/O limit register, 17-60
I/O limit upper 16 bits register, 17-65
interrupt line register, 17-55, 17-66
interrupt pin register, 17-56, 17-66
latency timer register, 17-50, 17-60
maximum latency (EP-mode) register, 17-57
memory base register, 17-62
memory limit register, 17-62
minimum grant (EP-mode) register, 17-56
prefetchable base upper 32 bits register, 17-64
prefetchable limit upper 32 bits register, 17-64
prefetchable memory base register, 17-63
prefetchable memory limit register, 17-63
primary bus number, 17-58
revision ID register, 17-48
secondary bus number, 17-59
secondary status register, 17-61
subordinate bus number, 17-59
subsystem vendor ID, 17-54
vendor ID, 17-45

device-specific configuration space registers, 
17-68–17-81

capabilities register, 17-71
capability ID register, 17-71
device capabilities register, 17-72
device control register, 17-72

device status register, 17-73
link capabilities register, 17-74
link control register, 17-74
link status register, 17-75
MSI message address register, 17-80
MSI message capability ID register, 17-79
MSI message control register, 17-80
MSI message data register, 17-81
MSI message upper address register, 17-81
power management capabilities register, 17-69
power management capability ID register, 17-69
power management data register, 17-70
power management status and control register, 17-70
root control register, 17-78
root status register, 17-78
slot capabilities register, 17-76
slot control register, 17-77
slot status register, 17-77

extended configuration space registers, 17-82–17-90
advanced error capabilities and control register, 17-87
advanced error reporting capability ID register, 17-83
correctable error mask register, 17-86
correctable error source ID register, 17-90
correctable error status register, 17-86
error source ID register, 17-90
header log register, 17-88
root error command register, 17-89
root error status register, 17-89
uncorrectable error mask register, 17-84
uncorrectable error severity register, 17-85
uncorrectable error status register, 17-83

memory-mapped registers
ATMU registers, 17-20–17-30
configuration access registers, 17-10–17-13, 

17-43–17-45
error management registers, 17-30–17-43
IP block revision registers, 17-19
pwr mgmt and message registers, 17-13–17-18

PCI/PCI-X
configuration header registers, 16-30–??, 16-59

32-bit memory base address register, 16-37
64-bit high memory base address register, 16-38
64-bit low memory base address register, 16-37
arbiter configuration register (PBACR), 16-41
base address registers, 16-36–16-38
base class code register, 16-35
bus function register (PBFR), 16-41
bus status register, 16-32, 16-49, 16-53, 16-65, 16-66
cache line size register, 16-35
capabilities pointer register, 16-39
command register, 16-31, 16-59
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configuration and status register base address 
(PCSRBAR), 16-36

device ID register, 16-31, 16-39
interrupt line register, 16-39
interrupt pin register, 16-40
latency timer register, 16-36
maximum grant (MAX GNT) register, 16-40
maximum latency (MAX LAT) register, 16-41
programming interface register, 16-34
revision ID register, 16-34
subclass code register, 16-35
vendor ID, 16-30, 16-38

memory-mapped registers
ATMU inbound registers, 16-19–16-23
ATMU outbound registers, 16-15–16-19
configuration access registers, 16-14–16-15, 16-60
error management registers, 16-23–16-29

performance monitor, descriptions, 24-3
PIC, 9-19

global registers, 9-19–9-23
global timer registers, 9-23–9-28
interrupt source configuration registers, 9-24–9-26, 

9-40–??
message registers, 9-34–??
non-accessible registers

interrupt pending register (IPR), 9-52
interrupt request register (IRR), 9-53

per-CPU registers, 9-46–9-51
performance monitor mask registers, 9-32–9-34, 

??–9-34
summary registers, 9-28–??, 9-28–9-32, ??–9-32

PKEU
EU_GO, 10-96, 10-116, 10-143, 10-154, 10-160
interrupt control, 10-153
interrupt status, 10-151
key size, 10-147, 10-148
reset control, 10-149
status, 10-112, 10-150

PKEU data size, 10-149
processor version register (PVR), 23-29
RNG

data size, 10-156
interrupt control, 10-159
interrupt status, 10-158
mode, 10-156
reset control, 10-156

security engine (SEC)
KEU, 10-118–??

system version register (SVR), 23-30
trace buffer, 25-15–25-22
trigger out source register, 25-23
USB interface, 21-6–??

capability registers, 21-6–21-10
operational registers, 21-10

watchpoint monitor, 25-10–25-15
registers

SPI command,, 18-9
SPI event,, 18-6, 18-7
SPI mode,, 18-6, 18-12

Reset
core reset through PIC register, 9-22, 9-58
hard reset actions, 4-8
HRESET_REQ control, 23-30
operations, 4-8
power-on reset (POR)

configuration, see Power-on reset (POR), configuration
sequence of events, 4-9

requests from RapidIO and PCI Express, 23-28
signals summary, 4-2

see also Signals, reset
soft request, 23-27, 23-28
soft reset actions, 4-8

and reconfiguring the eTSEC, 14-161
RMON support, see eTSEC, modes of operation
RNG

data size register, 10-156
FIFO, 10-161
interrupt control register, 10-159
interrupt status register, 10-158
mode register, 10-156
reset control register, 10-156

RTC (real time clock) signal, 4-3, 4-26, 9-27, 9-28
RTS, see DUART_RTS[0:1]

S
SCL (I2C serial clock) signal, 11-3, 11-4
SD_RX[7:0]/SD_RX[7:0] (PCI Express serial data input and 

complement) signals, 17-5
SD_TX[7:0]/SD_TX[7:0] (PCI Express serial data output 

and complement) signals, 17-5
SDA (I2C serial data) signal, 11-3, 11-4
Security engine (SEC)

register descriptions
KEU, 10-118–??

Serial data/clock, see I2C interface, 11-1
Serial peripheral interface (SPI)

multi-master operation, 18-3
Signals

clock
RTC (real time clock), 4-3, 4-26, 9-27, 9-28
SYSCLK (system clock input), 4-3

complete signal listing
alphabetical reference, 3-9
configuration signals, sampled at POR, 3-15
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see also Power-on reset (POR)
figure showing groupings, 3-1
output signal states at power-on reset, 3-17
reference by functional block, 3-2

DDR
MA[0:14] (address bus), 8-7
MBA[0:1] (logical bank address), 8-7
MCAS (column address strobe), 8-8
MCK[0:5] (DDR clock output complements), 8-10
MCK[0:5] (DDR clock outputs), 8-10
MCKE[0:3] (DDR clock enables), 8-10
MCS[0:3] (chip selects), 8-8
MDIC[0:1] (driver impedance calibration), 8-9
MDM[0:8] (SDRAM data output mask), 8-9
MDQS[0:8] (data bus strobes), 8-6, 8-61
MDVAL (debug mode data valid), 4-23, 25-3, 25-6
MECC[0:5] (error correcting code)

as debug signals, 25-3, 25-7
MECC[0:7] (error correcting code), 4-23, 8-7
MODT[0:3] (on-die termination), 8-9
MRAS (row address strobe), 8-8
MSRCID[0:4] (debug source ID), 4-23, 25-3, 25-7
MWE (write enable), 8-8, 8-9

DMA
DMA_DACK[0:3] (DMA acknowledge), 15-5
DMA_DDONE[0:3] (DMA done), 15-5
DMA_DREQ[0:3] (DMA request), 15-5

DUART
UART_CTS[0:1] (DUART clear to send), 12-1, 12-3
UART_RTS[0:1] (DUART request to send), 12-1, 12-3
UART_SIN [0:1] (DUART transmitter serial data in), 

12-2, 12-3
UART_SOUT [0:1] (DUART transmitter serial data 

out), 12-2, 12-3
eTSEC

EC_GTX_CLK125 (eTSEC gigabit transmit 125 MHz 
source), 14-11

EC_MDC (eTSEC management data clock), 14-11
EC_MDIO (eTSEC management data input/output, 

BIDI), 14-11
FIFO interface signal summary, 14-159
TSECn_COL (eTSEC 1–4 collision input), 14-10
TSECn_CRS (eTSEC 1–4 carrier sense input/FIFO 

receiver flow control), 14-10
TSECn_GTX_CLK (eTSEC 1–4 gigabit transmit clock), 

14-10
TSECn_RX_CLK (eTSEC 1–4 receive clock), 14-11
TSECn_RX_DV (eTSEC 1–4 receive data valid), 14-11
TSECn_RX_ER (eTSEC 1–4 receive error), 14-12
TSECn_RXD[7:0] (eTSEC 1–4 receive data in), 14-12
TSECn_TX_CLK (eTSEC 1–4 transmit clock in), 14-12
TSECn_TX_EN (eTSEC 1–4 transmit data valid), 14-13

TSECn_TX_ER (eTSEC 1–4 transmit error), 14-13
TSECn_TXD[7:0] (eTSEC 1–4 transmit data out), 14-13

global utilities
ASLEEP, 23-2
CKSTP_IN (checkstop in), 23-2
CKSTP_OUT (checkstop out), 23-3
CLK_OUT, 23-3, 23-33

GPIO, 22-2
I2C

SCL (serial clock), 11-3, 11-4
SDA (serial data), 11-3, 11-4

JTAG
TCK (JTAG test clock), 25-8
TDI (JTAG test data input), 25-8
TDO (JTAG test data output), 25-8
TMS (JTAG test mode select), 25-8
TRST (JTAG test reset), 25-9

LBC
LA[27:31] (non-multiplexed address), 13-7
LAD[0:31] (multiplexed address/data), 13-7
LALE (external address latch enable), 13-5, 13-43
LBCTL (data buffer control), 13-7, 13-46
LBS[0:3] (UPM byte select), 13-6
LCK[0:2] (clock), 13-8
LCS[0:7] (chip select), 13-6
LCS0 (LBC chip select 0), 13-58, 13-72
LDP[0:3] (data parity), 13-8
LGPL0 (GP line 0), 13-6
LGPL1 (GP line 1), 13-6
LGPL2 (GP line 2), 13-6
LGPL3 (GP line 3), 13-6
LGPL4 (GP line 4), 13-7
LGPL5 (GP line 5), 13-7
LGTA (GPCM transfer acknowledge), 13-7, 13-57
LOE (GPCM output enable), 13-6
LPBSE (parity byte select), 13-7
LSYNC_IN (DLL synchronization in), 13-8
LSYNC_OUT (DLL synchronization out), 13-8
LWE[0:3] (GPCM write enable), 13-6
MDVAL (debug mode data valid), 4-23, 13-8, 25-3, 25-6
MSRCID[0:4] (debug source ID), 4-23, 13-8, 25-3, 25-7
TA (data transfer acknowledge), 13-45
UPWAIT (UPM wait), 13-7, 13-75

other
TEST_SEL (factory test), 25-6
THERM[0:1] (thermal resistor access), 25-9

PCI Express
SD_RX[7:0]/SD_RX[7:0] (PCI Express serial data input 

and complement) signals, 17-5
SD_TX[7:0]/SD_TX[7:0] (PCI Express serial data 

output and complement) signals, 17-5
PCI/PCI-X
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PCI_AD[63:0] (address/data bus), 16-6
PCI_C/BE[7:0] (command/byte enable), 16-7, 16-46, 

16-48, 16-49, 16-65
PCI_DEVSEL (device select), 16-7, 16-48
PCI_FRAME (frame), 16-7, 16-45
PCI_GNT[4:0] (bus grant), 16-8, 16-42
PCI_IDSEL (initialization device), 16-8
PCI_IRDY (intitiator ready), 16-8, 16-45
PCI_PAR (parity), 16-9
PCI_PERR (parity error), 16-9, 16-66
PCI_REQ[4:0] (bus request), 16-9, 16-42
PCI_SERR (system error), 16-10, 16-66
PCI_STOP (stop), 16-10, 16-49
PCI_TRDY (target ready), 16-10, 16-45

PIC
IRQ[0:11], 9-8
IRQ_OUT, 9-8, 9-28
MCP, 9-8

reset
HRESET (hard reset), 4-2, 4-8
HRESET_REQ (hard reset request), 4-2, 11-18, 11-19
READY, 4-2, 25-23, 25-24
SRESET (soft reset), 4-2, 4-8

USB interface, 21-2–21-4
see also USB interface, signals

watchpoint monitor
TRIG_IN (watchpoint trigger in), 25-7, 25-11, 25-17
TRIG_OUT (watchpoint trigger out), 25-8, 25-23

Soft reset, 23-27, 23-28
SPCOM,, 18-9
SPI command register,, 18-7
SPI event register,, 18-6, 18-7
SPI,, 18-1
Split transaction isochronous transfer descriptor (siTD), see 

USB interface, split transaction isochronous transfer 
descriptor (siTD)

Split transactions, see USB interface, split transactions
SRAM, see L2 cache/SRAM, 6-27
SRESET (soft reset) signal, 4-2, 4-8
Stashing, see L2 cache/SRAM, stashing, 6-25
SYSCLK (system clock input) signal, 4-3
System interface, 21-40

T
TA (LBC data transfer acknowledge) signal, 13-45
Target-disconnect, see  PCI/PCI-X controller
TCK (JTAG test clock) signal, 25-8
TCR (timer control register), see e500 core, registers
TDI (JTAG test data input) signal, 25-8
TDO (JTAG test data output) signal, 25-8
Termination

PCI/PCI-X, termination of PCI transactions, 16-52

Test interface, see JTAG test access port
TEST_SEL (factory test) signal, 25-6
THERM[0:1] (thermal resistor access) signals, 25-9
Timing diagrams

PCI/PCI-X transactions, 16-50
TMS (JTAG test mode select) signal, 25-8
Trace buffer

and watchpoint monitor, block diagram, 25-1
as a second watchpoint monitor, 25-27
functional description, 25-27–25-29
initialization, 25-30
modes of triggering and arming, 25-4
overview, 25-1
register descriptions, 25-15–25-22

by acronym, see Register Index
see also Watchpoint monitor, 25-4
traced data formats relative to TBCR1[IFSEL]

DDR trace buffer entry, 25-28
ECM trace buffer entry, 25-27
PCI trace buffer entry, 25-28, 25-29

Transactions
PCI/PCI-X see PCI/PCI-X controller, transactions

TRIG_IN (watchpoint trigger in) signal, 25-7, 25-11, 25-17
TRIG_OUT (watchpoint trigger out) signal, 25-8, 25-23
TRST (JTAG test reset) signal, 25-9
TSECn_COL (eTSEC 1–4 collision input) signals, 14-10
TSECn_CRS (eTSEC 1–4 carrier sense input/FIFO receiver 

flow control) signals, 14-10
TSECn_GTX_CLK (eTSEC 1–4 gigabit transmit clock) 

signals, 14-10
TSECn_RX_CLK (eTSEC 1–4 receive clock) signals, 14-11
TSECn_RX_DV (eTSEC 1–4 receive data valid) signals, 

14-11
TSECn_RX_ER (eTSEC 1–4 receive error) signals, 14-12
TSECn_RXD[7:0] (eTSEC 1–4 receive data in) signals, 

14-12
TSECn_TX_CLK (eTSEC 1–4 transmit clock in) signals, 

14-12
TSECn_TX_EN (eTSEC 1–4 transmit data valid) signals, 

14-13
TSECn_TX_ER (eTSEC 1–4 transmit error) signals, 14-13
TSECn_TXD[7:0] (eTSEC 1–4 transmit data out) signals, 

14-13

U
UART_CTS[0:1] (DUART clear to send) signals, 12-1, 12-3
UART_RTS[0:1] (DUART request to send) signals, 12-1, 

12-3
UART_SIN [0:1] (DUART transmitter serial data in) signals, 

12-2, 12-3
UART_SOUT [0:1] (DUART transmitter serial data out) 

signals, 12-2, 12-3
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Universal asynchronous receiver/transmitter, see DUART
Universal serial bus, see USB interface
UPWAIT (LBC UPM wait) signal, 13-7, 13-75
USB interface

asynchronous schedule, 21-41, 21-74
adding queue heads, 21-75
empty detection, 21-78
list queue head pointer, 21-43
organization, 21-43
reclamation status bit, 21-79
removing queue heads, 21-76
traversal (start event), 21-79

features, 21-2
frame list

link pointer format, 21-43
functional descriptions

DMA engine, 21-40
FIFO RAM controller, 21-41
PHY interface, 21-41
system interface, 21-40

host data structures, 21-41
host operations, 21-61

behavior during wake-up events, 21-65
host controller initialization, 21-62
periodic schedule, 21-69
periodic schedule frame boundaries vs. bus frame 

boundaries, 21-67
port power control (PPC), 21-63
port suspend/resume, 21-64
reporting over-current, 21-63
schedule traversal rules, 21-66
split transactions, 21-84

execution state machine for isochronous, 21-104
isochronous, 21-98
periodic interrupt—Do-Complete-Split, 21-94
periodic interrupt—Do-Start-Split, 21-93
scheduling mechanisms for isochronous, 21-99
see also USB interface, split transactions
tests for execution, 21-94
tracking progress for isochronous transfers, 21-102

suspend/resume, 21-63
isochronous (high-speed) transfer descriptor (iTD), 21-41, 

21-44
buffer page pointer list (plus), 21-46
host controller operational model, 21-70
managing transfers, 21-70
next link pointer, 21-44
periodic scheduling threshold, 21-73
software operational model, 21-72
transaction status and control list, 21-45

memory map/register definitions, 21-4–21-5, ??–A-19
modes of operation, 21-2

overview, 21-2
periodic frame list, 21-41, 21-42
periodic frame span traversal node (FSTN), 21-60

back path link pointer, 21-61
normal path pointer, 21-61

periodic schedule, 21-41, 21-42
organization, 21-42
rebalancing, 21-98

queue element transfer descriptor (qTD), 21-41, 21-51
alternate next pointer, 21-52
buffer page pointer list, 21-56
next pointer, 21-52
token, 21-53

queue heads, 21-41, 21-56
endpoint capabilities/characteristics, 21-57
horizontal link pointer, 21-57
managing control/bulk/interrupt transfers, 21-79

buffer pointer list use for data streaming with qTDs, 
21-80

ping control, 21-83
to the periodic schedule, 21-82
transfer complete interrupts, 21-82

managing the QH[FrameTag] field, 21-97
transfer overlay, 21-59

registers
by acronym, see Register Index
capability registers, 21-6–21-10
operational registers, 21-10

signals, 21-2–21-4
ULPI interface, 21-2

split transaction isochronous transfer descriptor (siTD), 
21-41, 21-47

back link pointer, 21-51
buffer pointer list (plus), 21-50
endpoint capabilities/characteristics, 21-48
next link pointer, 21-48
transfer state, 21-49

split transactions, 21-84
asynchronous transfers, 21-84

Do-Complete-Split state, 21-85
Do-Start-Split state, 21-85

interrupt, 21-86
execution state machine, 21-92
host controller operational model for FSTNs, 21-89
scheduling mechanisms, 21-86
software operational model for FSTNs, 21-91
tracking progress for interrupt transfers, 21-92

V
Voltage selection

LBC signals, 23-31
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W
Watchpoint monitor

and trace buffer, block diagram, 25-1
functional description, 25-26
initialization, 25-30
modes of triggering and arming, 25-4
overview, 25-1
performance monitor events, 25-26
register descriptions, 25-10–25-15

by acronym, see Register Index
second WM by using trace buffer, 25-27
see also Trace buffer, 25-4
signals summary, 25-5

see also Signals, watchpoint, 25-5

Z
ZBT SRAM interface (LBC), 13-99, 13-104
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