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Revision Log

Each release of this document supersedes all previously released versions. The revision log lists all
significant changes made to the document since its initial release.

Version ‘ Revision Date Description
1.2 31 March 2017 Updated Section 8 PCIO Chiplet.
Updated Section 9 PCIO Chiplet PCB Slave.
Added Section 10 PCI1 and PCI 2 Chiplet.
11 31 January 2017 Updated the Terminology and the Overview. No substantive changes to the register
descriptions.
1.0 30 August 2016 Initial release.

Page 4 of 2380

Version 1.2
31 March 2017—IBM Confidential



h
-l
[

Specification
Advance POWER9 Registers

About this Document

This document describes the registers used by the IBM® POWERS9 processor. To ensure you have the most
current version of this document, visit the OpenPOWER Connect website.

Who Should Read this Document

This document is intended for system software and hardware developers and application programmers who
are developing products that use the POWER9 registers. It is assumed that the reader understands
operating systems, microprocessor system design, basic principles of reduced instruction set computer
(RISC) processing, and details of the Power Instruction Set Architecture (ISA).

Organization

This document is divided into three volumes, of approximately equal sizes, organized by address ranges.
Volume Address Range Contents

1 0x0000_0000 - 0x050F_FFFF Chip logic registers
Processor bus registers

2 0x0600_0000 - 0x200F_FFFF X bus chiplet registerst
OB chiplet registers:
PCI registers
Cache and core registers

3 0x0700_0000 - 0xO070F_FFFF Memory controller registers?

1. These registers use indirect addresses in the range 0x8000_0000_0000_0000 - 0x8000_0000_0901143F.

In each volume, the table of contents lists the primary divisions in the document. Address maps at the
beginning of each chapter list the registers in each chiplet in alphabetical order by mnemonic. Within each
chapter, the registers themselves are arranged by their addresses. A register can have multiple addresses
with different addresses for different chiplets.

Bit Significance

In the POWER9 documentation, the smallest bit number represents the most significant bit of a field, and the
largest bit number represents the least significant bit of a field.

Representation of Numbers

Numbers are generally shown in decimal format, unless otherwise designated. One of the following
conventions is used to indicate the numeral system, where "nn" or "NN" indicates the numerical value:

* Binary values are represented as Obn, ‘nn'b, or 'n'".
Examples: 0b01, "01'b, or "01'
* Decimal values are represented as nn or “nn'd.
Examples: 1 or "1'd
* Hexadecimal values are represented as OxN, x'N', or 'NN'h.
Examples: 0x000000000204000D, x"000000000204000D", or "000000000204000D'h

Note: A bit value that is immaterial, which is called a “don't care” bit, is represented by an “X” or "x."

Version 1.2
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Representation of Enumerated Registers

To succinctly describe registers that are identical except for a numeral in the register name and mnemonic, a
syntax is used that enables these “enumerated registers” to be described in a single register table.

The registers in the DP16 section are enumerated because there are five instances of the DP16 unit for each
DDR PHY port. All five instances are required for each DDR PHY port, and, at the chip level, there are eight
DDR PHY ports. Each DDR PHY unit is self-contained and comprises four independent ports that connect to
DIMM slots. This unit is replicated twice on the POWER9 system to provide a maximum of eight ports. All of
the DP16 registers are documented in one replication. The address is the only difference between the two.
The first replication is on 0x0000_0000_0700_0000, and the second replication is on
0x0000_0000_0800_0000.

For example:  |OM0.DDRPHY_DP16_DATA_BIT_ENABLEO_PO_[n]
800000000701103F (SCOM), +0x0400_0000_0000

IOM1.DDRPHY_DP16_DATA_BIT_ENABLEO_PO_[n]
800000000801103F (SCOM), +0x0400_0000_0000
Register Names
The following syntax is used for enumerated register names:

<register name> [n] (n = m:p) where m and p are integers
For example: TWG Control Register [n] (n = 0:15)

Mnemonic
The following syntax is used for enumerated mnemonics:

<mnemonic>_[n], where n is an integer from the enumerated register name

For example: REG_TWGDATA_[n]
REG[n]_TWGDATA

Address Offset

The following syntax is used for enumerated address offsets so that enumerated registers can be described
in a single register table. The stride defines the hexadecimal integer to add to the address for each
enumeration.

<address_offset>, +<stride>
For example:  0x80030, +0x10

Register Name DP16 DQ Enable 0 Register [n] (n=0:4)

Mnemonic IOMO.DDRPHY_DP16_DQ_BIT_ENABLEO_PO_[n]

Address 800000000701103F (SCOM), +0x0400_0000_0000

Description A DP16 has 24 possible single-ended data pins that can send or receive data. This register is used to

enable and disable each of the 24 pins for data sending or receiving. Any pins on the DP16 that are used as
strobes or clocks to capture the data must not be marked as enabled in this register.

Version 1.2
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Bits SCOM Field Mnemonic: Description

0:47 RO constant = 0b000000000000000000000000000000000000000000000000

48:63 RW DATA_BIT_ENABLE_0_15:

1b = Indicates that the DP16 bit is enabled, and is used for sending or receiving data to or from the memory
device. This bit is calibrated as a data bit.

Ob = Indicates that the DP16 bit is not used to send or receive data.

Bit 48 controls MEMINTDOOB(n).

Bit 49 controls MEMINTDO1B(n).

Bit 50 controls MEMINTDO2B(n).

Bit 63 controls MEMINTD15B(n).
where n is the DP16 instance number.

Related Documents

The following documents can be helpful when reading this specification. They are available through
OpenPOWER Connect or Power.org.

POWERS9 Processor User's Manual

POWERS9 Processor Datasheets

Power ISA User Instruction Set Architecture - Book | (Version 3.0)

Power ISA Virtual Environment Architecture - Book Il (Version 3.0)

Power ISA Operating Environment Architecture (Server Environment) - Book IlI-S (Version 3.0)

Terminolgy
The following terms are used in volumes 1, 2, or 3 of the POWER9 Processor Registers Specification.

Note: Acronyms are not typically expanded in the body of this document.
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3DS

AADR

AAER

ABIST
ABIST/IOBIST
ABUS

AC

ACK

ACT
ACT#
ADC
ADDR
ADR
ADU
AES
AFSR
AFTR
AIB

AL

AMF
AMux
ANA16
AND write

AP

APB
APIN
APSS

ARB
ARE
ARY
ASB

Three-dimensional stacking

Array Access Data Register

Array Access ECC Register

Array built-in self test

Array built-in self test / input/output built-in self test
Note: This is not really an acronym but a name (A bus).
Alternating current

Acknowledgment or acknowledge. A transmission that is sent as an affirmative
response to a data transmission.

Activate

Activate (inverted)

APSS with analog-to-digital converter
Address

Address

Alter-display unit

Advanced Encryption Standard
Average Frequency Sample Register
Average Frequency Threshold Register

1. ASIC interconnect bus

2. ASIC interface bus

Additive latency. For more information, see the JEDEC DDR3 and DDR4 DRAM
specifications.

Availability management framework
Analog multiplexer
Analog 16 bits

Current register content is ANDed with write data and the result is stored in the
register (access type WO_AND / WOX_AND).

Auto-predischarge. For more information, see the JEDEC DDR3 and DDR4
DRAM specifications.

Advanced peripheral bus
ADR pin. The logic macro inside DDR units for sending data to the ADR bus.

Analog power subsystem sweep. Provides real-time power measurements of
voltage rails.
Architecture Review Board

Address error
Array

Advanced system bus

Page 8 of 2380
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ASBE Array single-bit error

ASIC Application-specific integrated circuit

AT Address translation

ATEST Analog test pin

ATPG Advanced test pattern generator

AUE Array uncorrectable error (UE)

AVP Architectural verification program. A custom payload used to test a processor or
other host hardware or software function.

AVS Adaptive voltage scaling

Au Micron

Aps Microsecond

B Byte

BA Bank address

BAR Base Address Register

BCDE Block copy download engine

BCE Block copy engine

BCEBAR Block Copy Engine Base Address Register

BCECSR Block Copy Engine Control and Status Register

BCUE Block copy upload engine

BCW Buffer control word

BDF Bus device function

BE 1. Big-endian
2. Branch Trace Enable bit in the MSR (MSRBE)
3. Byte enable

BER Bit error rate

BG Bank group

Bl Burn in

BIST Built-in self test

BL Bit length

BL8 Burst length 8

BNDY Boundary 1/0s

BSC Boundary scan cells

BW Bandwidth

BYPASSN Bypass low active

c_err_rpt Common lib error report

CACCR Core Analog Clock Control Register

Version 1.2
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CACSR
CAL
CAM
CAPI
CAPP
CAS
CASN
CAW2
CBS
CC

cCB
CCFG
CCs
CD
CDIMM
CDR
CE

CERR
CFAM
CFIR
CGC

checkstop

chip select

Cl

CID

CIDSR
CK
CK#
CKE
CKSW

Core Analog Clocking Status Register
Calibration

Content-addressable memory

Coherent Accelerator Processor Interface
Coherent accelerator processor proxy
Column-address select

Column-address select (inverted)

An internal pipeline stage designator
CFAM boot sequencer

1. Clock controller
2. Congruence class

Change control board

Clock control configuration
Configured command sequencer
Compact disc

Custom dual in-line memory module
Clock and data recovery

Correctable error. A hardware error that the firmware detects and corrects without
impacting the state of the system.

Common lib error report

Common field-replaceable unit (FRU) access macro
Chiplet Fault Isolation Register

Congruence class

A severe error inside a processor core that causes a processor core to stop all
processing activities. This is the same as a system crash. The operating system is
not functional.

A signal that selects one or more memory modules to respond to a
command/address. An exact one-to-one correspondence exists between chip
selects and ranks.

1. Cache-inhibited

2. Cast-in

Completer ID. When returning the completion for a transaction, the completer
attaches its Bus/Dev/Func to the transaction as a CID. See also RID.

Core IVRM Dropout Sample Register
Clock

Clock (inverted)

Clock enable

Chicken switch: A programmable mode bit that disables a certain function or
changes its behavior.

Page 10 of 2380
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CL Column-address select (CAS) latency

CLK Clock

CMD, cmd Command

CME Core management engine

CMOS Complementary metal-oxide semiconductor

CMSK Logical built-in self test (LBIST) channel mask

CO Cast-out

CP Chip pump

CPB Coprocessor parameter block

CPI Cycles per instruction

CPLT Chiplet

CPLT_CTRL Chiplet control

CPM Critical path monitor

CPPM Core PCB-slave power management macro (PPM)

CPS Cycle-per-step

CQ 1. Common queue. Refers to the interface to the SMP interconnect.
2. Completion queue

CRC Cyclic redundancy check

CRESP Combined response

CS Chip select

CSID Chip select ID

CSN Chip select (inverted)

CTL Control

CTLE 1. Continuous time linear equalization
2. Continuous time linear equalizer

CTRL Control

D/IA Display/alter

DAC Digital-to-analog converter

DACTEST DAC test

DBG Debug

DBSR Debug Status Register

DC Direct current

DCACHE Data cache

DCBZ Data cache block set to zero

DCD Duty cycle distortion

Version 1.2
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DCM
DCTEST
DDR
DDR3
DDR4
DDRPHY
DEC
DERR
DFE

DFI
DFT
DGEN
diag
DIMM

DIN

DL
DLDCH
DLL

DLL/VREG
DLL/ZCAL
DMA

DP16

DPC

DPLL
DPLLFREQ

DQ

DQS
DQSCLK
DR

Dual-chip module

This is a mode where test operations are executed at very low frequencies.
Double data rate

Double data rate type three

Double data rate type four

Double data rate physical interface

Decrementer

Distributed elastic round robin

1. Decision feedback equalization
2. Decision feedback equalizer
DDR PHY interface bus

Design for test

Data pattern generator

Diagnostic

Dual in-line memory module. A small circuit board with memory-integrated circuits
containing signal and power pins on both sides of the board.

Data in

Downlink

Downlink data channel

1. Delay-locked loop
2. Dynamic link library
Delay-locked loop/voltage regulator

Delay-locked loop/impedance (Z) calibrator

1. Direct memory access. A technique for using a special-purpose controller to
generate the source and destination addresses for a memory or 1/O transfer.
2. Direct memory attach

Data path 16

DIMMs per port
Digital phase-locked loop
DPLL frequency control

1. Data
2. Data bit
Data strobe

Data strobe clock

1. Data Relocate bit in MSR (MSRDR)

2. Dynamic reconfiguration. The capability of a system to adapt to changes in the
hardware/firmware physical or logical configuration, and to be able to use the new
configuration, all without having to turn the platform power off or restart the
operating system. See the Power Architecture Platform Requirements (PAPR)
document for more information.

Page 12 of 2380
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DRAM Dynamic random-access memory. Storage in which the cells require repetitive
application of control signals to retain stored data.

DRTM Dynamic root of trust for measurement

DSI Data storage interrupt.

DSM Digital state machine

DSMP Distributed symmetric multiprocessing

DTS Digital thermal sensor

EA Effective address. An address generated or used by a program to reference

memory. A memory-management unit translates an EA to a virtual address (VA),
which it then translates to a real address (RA) that accesses real (physical)
memory. The maximum size of the effective-address space is 264 bytes.

EAT 1. Effective address translation
2. Event assignment table
ECC See error correction code
EDAT Even data
EDI Elastic differential interface. A bus that consists of high-speed differential I/O links.

The memory bus instance of an EDI bus is a “DMI bus,” and the off-module, fabric
bus (between processors) instance of an EDI bus is an “A bus.”

EDR Error Data Register

eDRAM Embedded dynamic random access memory

EH Exclusive access hint

EICR Error Inject Control Register

EIIR External Interrupt Injection Register

EIMR External Interrupt Mask Register

EINR External Interrupt Input Register

EIPR External Interrupt Polarity Register

EISR External Interrupt Status Register

EITR External Interrupt Type Register

ELPR Error Log Pointer Register

EM Electron migration

EMC Extended memory controller

ENOP End sync/wait step; no operation

EOT End of transfer

EPS 1. Entry-level power supply
2. Pervasive end points

EQ Event queue

ERAT Effective-to-real-address translation, or a buffer or table that contains such
translations, or a table entry that contains such a translation.

ERR Error

Version 1.2
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error correction code

ERRSUM
ERS

ETE

ETU

EXT
FARB
FARR
FBC

FET
FFDC

FIFO

FIR

FMAX, fmax
FMIN, fmin
FMULT
FPGA
FSAFE

FSI

FSI2PIB
FSM
FSP

FUNC
FW
FWMR
Gbps
GCR
glsmux
GND
GPE

A code appended to a data block that can detect and correct bit errors within the
block.

Error summary

Early read start

Error threshold exceeded

Express transaction unit

JTAG EXTEST instruction mode

Final arbiter. Part of the memory interface command sequencer (scheduler).
Fast array unload

Fabric bus connection

Field-effect transistor

First failure data capture. A collection of data used upon fail to analyze the root
cause of the failure.

First in, first out. Refers to one way elements in a queue are processed. It is
analogous to “people standing in line.”

Fault Isolation Register. Register bits that show which piece of hardware failed.
Maximum frequency

Minimum frequency

Frequency multiplier

Field-programmable gate array

Safe frequency

1. Flexible service interface. The FSI covers all resources, except FSI slave 0
and slave 1, when addressed from an external service element via the FSI.

2. FRU support interface

FRU support/service interface to the pervasive interconnect bus

Finite state machine

Flexible service processor. An embedded controller for internal system control
tasks in IBM Power Systems™. In addition to the processor core, the following /O
interfaces are integrated into the embedded controller: 1-C, JTAG, UART, GPIO,
FSl.

Functional

Firmware

Firmware Mode Register
Gigabits per second
Global control ring
Glitchless multiplexer
Ground

General-purpose engine

Page 14 of 2380
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GPIO General-purpose input/output
GPO Global PHY offset
GPR General Purpose Register
GPTR General Purpose Test Register
GzIP A file format used for file compression and decompression.
H/W Hardware
HCA 1. Host channel adapter
2. Hot/cold affinity
HID Hardware implementation dependent
HIRES High resolution
HLD High-level design
HMER Hypervisor Maintenance Exception Register
HMI Hypervisor maintenance interrupt
HP High performance
HPC High-performance computing
HSS High-speed serial
HTB Hierarchical test block
HTML Hypertext Markup Language
HW Hardware
HWCTRL Hardware control
HYP Hypervisor
/0 Input/output
IAR Instruction Address Register
IAUE Intermittent array uncorrectable error
IC Integrated circuit
ICACHE Instruction cache
ICE Intermittent chip error
ICP Interrupt control presenter
ICRR Inter-CME Communication Receive Register
ICS Interrupt controller source
ICSW Initiate coprocessor store word
ID Identification
IDCR IVRM Dropout Configuration Register
IE Input enable
IEEE Institute of Electrical and Electronics Engineers
Version 1.2
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IF

IFU

IMA
IMA/PPE/HTM
IMPE

INIT

INOP

INT

INTP
INV

10 or 1/O
IOBIST
IOOPPE
I0P

IOTK
IP

ITR

IUE

IVRM
IVRMCR
IVRMDVR
JEDEC
KHz
L2SFF
LBIST

Interface

Instruction fetch unit

In-memory accumulate

In-memory accumulate/Power PC® element/hardware trace macro
Intermittent mark placed error (MPE)

Initialization

Initial sync/wait step; no operation

INTEST instruction support. The INTEST instruction can be triggered through
JTAG or through register control.

Interrupt presenter

JTAG enable inversion macro
Input/output

Input/output built-in self test

PPE used for control of I/O macros

1. /O processor
2. Internal operation
I/O toolkit

1. Interrupt Prefix bit in MSR (MSRIP)

2. Internet protocol

1. Initial program load. The time between when power is applied to the platform
hardware and when the payload is fully functional.

2. Interrupt presenter layer

Initial pattern write

1. Infrared
2. Instruction Relocate bit in the MSR register (MSRIR)
Intermittent register clock driver

Industry standard
Instruction set architecture

1. Instruction sequencing unit
2. Interrupt source unit
Inherent time redundancy

Intermittent uncorrectable error

Internal Voltage Regulation Module

IVRM Control Register

IVRM Data Value Register

Formerly the Joint Electron Device Engineering Council
Kilohertz

Level 2 (L2) star flip flop

Logical built-in self test

Page 16 of 2380
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LBS LBIST
LBUS Local bus
LCB 1. Local clock buffer
2. Logon control block
LEM Local error macro
LFSR Linear Feedback Shift Register
LPID Logical partition identification
LRDIMM Load-reduced dual in-line memory module
LSB Least-significant bit or byte
M/S Master/slave
MA Memory address
malf Malfunction alert
MASK A pattern of bits used to accept or reject bit patterns in another set of data.
Hardware interrupts are enabled and disabled by setting or clearing a string of
bits, with each interrupt assigned a bit position in a mask register.
MB 1. Mailbox
2. Megabyte
MBA Memory buffer asynchronous
MBASE Memory base
Mbps Megabits per second
MBR Member
MBS Memory buffer synchronous
MC 1. Memory channel
2. Memory controller
MCA The portion of the memaory controller that runs synchronously to the memory
interface.
MCB The portion of the memory controller that runs synchronously to the DMI interface.
MCBCM Memory controller built-in self-test compare mask
MCBCMQ Memory Controller Built-In Self-Test Compare Mask Register
MCBIST Memory card built-in self test
MCBIST-RQ Memory controller built-in self-test to sequencer reorder queue interface
MCBMCAT Memory controller built-in self-test maintenance current address trap
MCD Memory coherency directory
MCE 1. Machine check exception
2. Mark corrected error
3. Marked chip correctable error
MCHK Machine check
MCU Memory control unit
Version 1.2
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MDI

MEM
MEMCTL
MEMCTLCLKI
MEMINT
MEMINTCLKO
MFSI

MHz

MIB

MISO
MISR
MMIO

MOSI
MPE
MPR
MPW
MR7
MRS
MSB
MSGSND
MSR
MT/s
MTMSR
MTSPR
MULT

Multiple ranks

MUX
N/A
N/M

N/P

Memory directory indicator. The MDI bit specifies the current scope of the data
(local versus global).

Memory

Memory control

Memory controller interface clock
Memory interface

Memory interface clock

Master flexible service interface
Megahertz

Memory interface bolt-on. Enables the programmable PowerPC-lite engine (PPE)
to access its local memory and pervasive interconnect bus (PIB) interface.

Master input/slave output
Multiple Input Shift Register

Memory-mapped input/output. Refers to the mapping of the address space
required by an I/O device for Load or Store operations into the system’s address
space.

Master output/slave input

Mark placed error

Multipurpose Register

Modify pulse width

Mode Register 7

Mode register set

Most-significant byte

Message send

Machine State Register

Megatransfers per second

Move to Machine State Register instruction
Move to Special Purpose Register instruction
Multiplier

More than one rank of memory modules, where the data buses from each rank
are connected to a common data bus of a single port. Data bus connections have
multiple drops equal to the number of ranks attached. When more than one rank
exists, this memory is depth-expanded memory.

Multiplexer
Not applicable

Memory command throttling mechanism specifying how many (N) commands are
allowed to be issued to memory within every M-wide time window.

N-channel or p-channel transistor type

Page 18 of 2380

Version 1.2
31 March 2017—IBM Confidential



h
-l
[

Specification

Advance POWER9 Registers

N1L The name of a type of latch

NA Not applicable

NACK Negative acknowledgment

NBTI Negative bias temperature instability

NC Not connected; that is, the data cannot be written or read by that access.

NCE New correctable error

NCF NVIDIA® NVLink™ configuration fatal

NCLK Nest clock

NCU Noncacheable unit

NCX Same as NC, but unstable (can be changed functionally)

NFET Negative field-effect transistor

NHTM Nest hardware trace macro

NM See N/M.

NMMU Nest memory management unit

NOP No operation. A single-cycle operation that does not affect registers or generate
bus activity.

NPU NVLink processing unit

NVF NVLink fatal

NVLD Non-valid read/write data address

NVT NFET threshold voltage

NX Nest accelerator

oCB On-chip controller (OCC) control bridge

occC On-chip controller. Provides power and thermal management, power cap
enforcement, over-temperature protection, and low-power mode management.

OCCERRPT OCC Error Reporting Register

OCl On-chip-controller interface. Interface used by power management.

ODAT Odd data

oDT On-die termination

OE Output enable

OEAR OCI Error Address Register

OESR OCI Error Status Register

OF Open firmware

OHA On-chiplet hardware assist

OISR OCC Interrupt Source Register

OITR OCC Interrupt Type Register
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OJCFG
oJic
OJSTAT
OJTDI
ooB
OPB
OPCG
OPCGGO
OR write

0Ss

0SsC
OSCsSwW
OTP
OTPROM
p2s

PBA

PBAX
PC

PCB

PCBIF
PCBMS
PCBSLAVE
PCI

PCIEX
PCIS
PCLK
PD

PDA

OCC JTAG Configuration Register

OCC JTAG Instruction and Control Register
OCC JTAG Status Register

OCC JTAG TDI Register

Out-of-band bus

On-chip peripheral bus

On-product clock generator

On-product clock generator “GO” signal

Current register content is ORed with write data and the result is stored in the
register (access type WO_OR/WOX_OR).

1. Open source

2. Operating system

Oscillator

Oscillator switch

One-time programmable

One-time programmable read-only memory
Parallel-to-serial machine

1. Pending bit array

2. Per buffer addressability

3. Power management processor bus interface

4. Power bus access (used by power management)
PBA messaging

1. Performance counter

2. Personal computer

3. Pervasive core unit

4. PHY control

1. Pervasive control bus. Processor logic that provides a generic, modular
structure for communication between pervasive (glue logic between chiplets)
elements. The PCB is used for read and full write access.

2. Printed circuit board

Pervasive control bus interface

PCB multiplexer
Pervasive control bus slave macro

Peripheral Component Interconnect. An all-encompassing term referring to
conventional PCI, PCI-X, and PCI Express.
Peripheral Component Interface Express

The synchronous part of the PCI domain
Processor clock

1. Power down
2. Presence detect
Per DRAM addressability
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PDR Power Down Register
PE 1. Parity error
2. Partitionable endpoint. The smallest entity that can be partitioned in endpoint
partitioning.
3. Product engineering
PEC PCI Express controller
PECE Power-savings exit control enable
PECESR PECE Sample Register
PERCAL Periodic calibration
PERV Pervasive
PF 1. Pad fill keyword
2. Physical function. The physical function of an IOV adapter. For more information,
see the PCI-SIG I/O Virtualization (I0V) Specifications.
3. Prefetch machine
PFET Positive field-effect transistor

phase rotator step

Phase rotators are used extensively within the DDR PHY to adjust delays of
signals. Each phase rotator has 128 phase-rotator steps in a clock period.
Therefore, delay values, or phase-rotator settings, have a granularity of 1/128 of a
clock period.

PHB 1. PCle host bridge. An entity that attaches a PCle bus to the system.
2. Power Systems host bridge

PHY Physical layer

PHYP Power hypervisor

PHYTOP Physical layer top of hierarchy

PIB Pervasive interconnect bus. A bus that provides access from masters through
external interfaces and internal masters to common PIB attached slaves. The PIB
is used for read and full write access.

PIB/LPC Pervasive interconnect bus/low pin count

PIBMEM Memory attached to the PIB bus and used by the self-boot engine (SBE)

PID Process ID

PIG Programmable interrupt generator

PIN External C4 chip input pin

PIT Programmable interval timer

plat Pipeline staging latch

PLL Phase-locked loop

PLLREG Phase-Locked Loop Register

PM Power management

PMC 1. Performance monitor counter
2. Power management control

PMCR Power Management Control Register
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PMCRS
PMISC
PMU
POR
port

PPE
PPM

PPMPIG
PR

PRBS
PRD
PRE
PRESP
PRPG
PSC
PSCOM
PSCOMLE
PSCR
PSCRS
PSI
PSRO
PSU
PUP
PURR
PVREF
PVT
PVTN
PVTP
PW
QACSR
QCSR
QFMR

Power Management Control Register shadow
Pervasive miscellaneous

Performance monitor unit

Power-on reset

A memory interface of variable width, consisting of an address/command bus and
a data bus, connected to one or more ranks of memory. When multiple ranks are
connected to a port, this memory is depth-expanded memory.

Programmable PowerPC-lite engine

1. Parts per million
2. PCB-slave power-management component

PPM programmable interrupt generator

1. Phase rotator
2. Privileged bit in the MSR (MSRPR)
Pseudo-random binary sequence

Processor runtime diagnostic

Mnemonic for the DDR3 and DDR4 precharge command
Processor response

Pseudo-random pattern generator

Parallel-to-serial communication

Parallel-to-serial communication

Parallel-to-serial communication light edition

Processor Stop Control Register

Processor Stop Control Register shadow

Processor support interface

Performance sort-ring oscillator

Power supply unit

Pull-up

Processor Utilization Resource Register

Precision voltage reference

Process voltage temperature

Process voltage temperature N-type field effect transistor
Process voltage temperature P-type field effect transistor
Partial write

Quad Analog Clock Status Register

Quad Configuration Status Register

Quad Frequency Measurement Register
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QIDSR Quad/Cache IVRM Dropout Sample Register

QMFR Quad Frequency Measurement Register

QOS, QoS Quality of service. This usually relates to a guarantee of minimum bandwidth for
streaming applications.

QPMMR Quad Power Management Mode Register

QPMMR[FSAFE] A field in the QPMMR register to indicate the safe frequency to drop to in the event
a heartbeat is lost.

QPPM Quad PCB slave power management (cache)

R/IW Read/write

RA Real address. An address for physical storage, which includes physical memory,
local storage, and memory-mapped I/O registers. The maximum size of the real
address space is 262 bytes.

RAM 1. Random-access memory
2. Resource allocation management

RAMDBG A register that provides access to the PPE core's XIR3 debug register

RAMEDR A register that provides access to the PPE core's XIR4 debug register

RAMGA A register that provides access to the PPE core's XIR2 debug register

RAMRA A register that provides access to the PPE core's XIR1 debug register

Rank One or more memory modules that have a common command/address bus, a
common chip select, and separate data bus connections. When more than one
memory module exists, this memory is width-expanded memory.

Rank group Up to four ranks of memory that have nearly identical timing characteristics such
that the same DDR PHY delay and configuration values can be used to access all
ranks. This configuration allows resources in the DDR PHY to be shared.

RAS 1. Reliability, availability, and serviceability. A combination of design
methodologies, system policies, and intrinsic capabilities that, taken together,
balance improved hardware availability with the costs required to achieve it.
Reliability is the degree to which the hardware remains free of faults. Availability is
the ability of the system to continue operating despite predicted or experienced
faults. Serviceability is how efficiently and nondisruptively broken hardware can be
fixed.

2. Row-address strobe

RASN Row-address strobe (inverted)

RC 1. Read control
2. Root complex. Connects a PCle bus into the system.

RCD Register clock driver

RCD/LRDIM Register clock driver/load-reduced dual in-line memory module

RCE Retry CE: A correctable data error (CE) that occurs on the retry of a previous
read.

RD Read

RDATA Read data

RDCLK Read clock

RDDACK Read acknowledgment
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RDIMM
RDIV
RECR

REF
REFCLK
REG

REGF
REPR

REQ

RFIR

RISC
RISCTRACE
RJR
RLDRAM
RLO

RMW

RNG

RO

ROM

ROX

RRQ
RTL

RTT

RTY

RUN-N, RUNN
RUNTIMECTRQ
RW
RW_WAND

RW_WCLEAR

RW_WOR

RWITM
RWX
RWX_WAND

Registered dual in-line memory module

Reference clock divide

Read ECC Control Register

Mnemonic used for the DDR3 and DDR4 refresh command.
Reference clock

Register

Register file

Array repair

Request

Recoverable FIR

Reduced instruction set computing

A tool used to reconstruct a code flow from a hardware debug trace
Receiver random jitter

Reduced latency dynamic random access memory

Read latency offset

Read-modify-write

Random number generator

Read only

Read-only memory

Read only but unstable. Can be changed functionally. Hardware can change the
value between reads of the register.

Read reorder queue

Register transfer level

Requester ID (RID) translation table
Retry

Run the engine for N cycles
Runtime counter facility

Readable and writable

Readable and writable. A write ANDs written data with existing data and stores the
result.

Readable and writable. Any write to the address clears the bits regardless of
value.

Readable and writable. A write ORs written data with existing data and stores the
result.
Read with intent to modify

Same as RW, but unstable. Can be changed functionally.

Same as RW_WAND, but unstable. Can be changed functionally.
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RWX_WCLEAR
RWX_WCLRPART

Same as RW_WCLEAR, but unstable. Can be changed functionally.
Same as RW_WCLRPART, but unstable. Can be changed functionally.

RWX_WOR Same as RW_WOR, but unstable. Can be changed functionally.

RWX_WSETPART Same as RW_WSETPART, but unstable. Can be changed functionally.

RX Receive

RXBIST Receive built-in self test

RXCTL Receive control

SAB Secure access bit

SBASE SRAM base address in the core management engine (CME), used by the CME
block copy engine (BCE)

SBE 1. Self-boot engine. Initializes the processor chip and then loads or invokes the
hostboot IPL firmware base image.
2. State bit entry

SC Store clean (transactional memory value before a speculative store)

SCAN Refers to shifting groups of latch states internal to a chip to read or write them
when functionally not in use.

SCE Symbol mark corrected error

SCM Single-chip module

SCOM Serial communications. SCOM is used for read and full write access.

SCOM1 Serial communications 1. SCOML1 is used for AND write access.

SCOM2 Serial communications 2. SCOM2 is used for OR write access.

SDM Secure debug mode

SE 1. Scan enable
2. Single-step trace enabled bit in the MSR (MSRSE)

SEC Single error correction

SEEPROM Serial electrically erasable programmable read-only memory. An EEPROM
memory device that can only be read, but which can be reprogrammed by an
external programmer. Note that the hostboot is able to initiate writes to
SEEPROMS connected to the circuit board through a serial bus.

SEL Select

SEQ Sequencer

SG Scan gate

SHA Secure hash algorithm

SIB Service interface bolt-on. Allows the GPE to communicate with the PIB and the 12C
interface.

SICR Stop Interface Control Register

Single rank One rank of memory modules, where all the data bus connections are wired point-
to-point to the DDR PHY. The data bus connections include read data, write data,
read clocks/strobes, and write clock/strobes.

SIR Security Isolation Register. Similar to a Fault Isolation Register.
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SISR
SKEWADJ
SLB

SM
SMDR
SMP
SMT

SN
SNOE
SNOP
SOl

SP
SPATTN
SPCIF
SPI

SPR
SPRD
SPS

SPURR
SRAM
SRC
SRQ
STEP
STR
SUE
SUE/UE
SwW
SYNC
SYS
SYSCLK
B

TBD

Stop Interface Status Register
Analog clock skew adjust macro

Segment lookaside buffer. This buffer is used to map an effective address to a
virtual address.
State machine

Same master rank, different slave rank
Symmetric multiprocessing

1. Simultaneous multithreading
2. Surface mount
Snoop machine

Scan net optimization enhancement
Start sync/wait step; no operation
Silicon-on-insulator

Service processor

Special attention

Specification

Serial peripheral interface. Refers to a 4-wire, serial, full-duplex bus with masters
and slaves. Commonly used to interface with sensors, control devices, and so on
in embedded systems.

Special-purpose register

Special-purpose register data

1. Steps per sync
2. Sleep Pstate

Scaled Processor Utilization Resource Register
Static random access memory

Service reference code

Store reorder queue

Supplier test enablement program

Self time refresh

Special uncorrectable error

Special uncorrectable error/uncorrectable error
Software

Synchronize

System

System clock

Time base

To be determined
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TC Traffic class. In PCle, this defines a priority between PCI transactions within a
virtual channel (VC).

TCE 1. Translation control entry. Used to translate an I/O address page number to a

real page number in system memory.

2. Two-symbol correctable error

TCK JTAG clock; test clock

TDI Test data in

TDM 1. Time division multiplexed

TDM command mode

2. Time domain multiplexing

A DDR PHY configuration that supports two ports that share a common
address/command bus. The addresses and commands for both ports are time
division multiplexed on the common address/command bus. Individual chip selects
select which ranks respond to a given address/command. Ranks connected to
different ports can be selected to respond to the same command.

TDO Test data out

TDR 1. Translation control entry (TCE) data random-access memory (RAM)
2. Time-domain reflectometry

TE Test enable

TFMR Time Facility Management Register

THD Thread

TI Terminate immediately

TID Thread ID

TLB Translation lookaside buffer. An on-chip cache that translates virtual addresses
(VASs) to real addresses (RAs). A TLB caches page-table entries for the most
recently accessed pages, thereby eliminating the necessity to access the page
table from memory during load-store operations.

TLBI Translation lookaside buffer invalidate

TLBIE Translation lookaside buffer invalidate entry instruction

™ Transactional memory

TMR Timer

TMS Test mode select

TOD Time of day

TPM 1. Top of peripheral memory
2. Trusted platform module

TPMD Trusted platform module

tREFI Refresh interval

TSV Trans silicon via

TWSM Table walk state machine

TX Transmit

TXBIST Transmit built-in self test
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TXCTL Transmit control
TZ Tile zone
UDE Unconditional debug event
UE Uncorrectable error
ul 1. User interface

2. Unit interval
UL Uplink
ULCCH Uplink control channel
ULDCH Uplink data channel
UMAC User-mode access control
VAS Virtual accelerator switchboard
VC Virtual channel
VCC Voltage supply
VCO Voltage controlled oscillator
VCTR VDM Count Threshold Register
VDCR VDM Droop Count Register
VDM Voltage droop monitor
VDSR VDM Data Sample Register
VECR VDM Event Count Register
VGA 1. Variable gain amplifier

2. Video graphics array
VHDL VHSIC hardware description language
VHSIC Very high speed integrated circuit
VID Voltage identification
VIO Voltage 1/0
VITL Vital
VMEAS Voltage measurement
VMX Vector multimedia extension
VNCR VDM Non-Droop Count Register
VPAD Pad voltage
VPROTH Voltage protect high
VREF Voltage reference
VREG 1. Voltage regulator

2. Voltage regulation
VRM Voltage regulator module
VSuU Vector scalar unit
VT Voltage control
Version 1.2
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WAT Workaround macro
WC 1. Worst case

Wdata, WDATA
WDF

WDFCFG
WECR

WEN

WLO

WO

WO_1P
WO_AND
WO_CLEAR
WO_CLRPART
WO_n_mP

WO_nP

WO_OR
WO_SETPART
WOF

WOX_AND
WOX_CLEAR
WOX_CLRPART
WOX_n_mP
WOX_nP
WOX_OR
WOX_SETPART
WR

2. Write control
Write data

Designator for the memory controller's read-modify-write data flow and associated
control.

Configuration facilities for the WDF logic.

Write ECC Control Register

Write enable

Write latency offset

Write only

Write only; one pulse length is equal to one register cycle.
Same as RW_WAND, but the bits are write-only.

Same as RW_WCLEAR, but the bits are write-only.
Same as RW_WCLRPART, but the bits are write-only.

Write only pulsed. A write of ‘1’ creates a pulse for a minimum of n register clocks
and a maximum of m register clocks. A read returns ‘0’

Write only pulsed. A write of ‘1’ creates a pulse for n register clocks. A read returns
‘0.

Same as RW_WOR, but the bits are write-only.
Same as RW_WSETPART, but the bits are write-only.

1. Who's on first?
2. Workload optimized frequency
Same as WO_AND, but unstable. Can be changed functionally.

Same as WO_CLEAR, but unstable. Can be changed functionally.
Same as WO_CLRPART, but unstable. Can be changed functionally.
Same as WO_n_mP, but unstable. Can be changed functionally.
Same as WO_nP, but unstable. Can be changed functionally.

Same as WO_OR, but unstable. Can be changed functionally.

Same as WO_SETPART, but unstable. Can be changed functionally.
Write

WRCNTL Write control

WRD Write data. Designator for the portion of the memory controller's write data flow
that generates the outbound memory ECC check bits.

WRQ Write reorder queue

WRT Designator for the memory controller's write data flow.

WRTCFG Configuration facilities for the memory controller's WRT logic.
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XBUS
XCR
XER
XFIR
XIR

XIVR
XOR
XSCOM

XSR
XSTOP

ZCAL
ZCNTLCPURO
ZCONTROL
ZQ

ZQCal

Note: This is not really an acronym but a name (X bus).
External Control Register

Fixed-Point Exception Register

X Fault Isolation Register

1. External Interface Register
2. External interface to the PPE IR Register

External Interrupt Vector Register for the OCC (405)
Exclusive OR

Extended SCOM. Special, fast SCOM that allows the processor cores to directly
SCOM the PIB. Processor buses must be enabled to the slave processor chips for
the master processor to XSCOM them.

External Status Register for PPE
Checkstop

Impedance (Z) calibration
Periodic impedance (Z) calibration
Impedance (Z) control

I/O impedance

I/O impedance calibration

1. POWER9 Processor Overview

The POWERSO processor is a superscalar symmetric multiprocessor designed for use in servers and large-
cluster systems. It uses 14 nm technology with 17 metal layers. The POWER9 processor can have up to 24
cores enabled on a single chip. It supports direct-attach memory. It supports a maximum symmetric
multiprocessing (SMP) size of two sockets and is targeted for scale-out workloads. Each POWER9 core
supports up to four threads using simultaneous multithreading (SMT). The SMT can be dynamically tuned
so that each core has one, two, or four threads

This document describes the POWERS9 registers and related accessing method.

1.1 POWER9 Processor Features

Figure 1 on page 31 shows the POWER9 processor, which supports the following features:

*  Twenty-four POWER9 chiplets, which contain one POWER9 core, an L2 cache, and an L3 cache.

o On-chip accelerators.

o Coherent Accelerator Processor Interface (CAPI), which enables an FPGA or ASIC to connect
coherently to the POWERS9 processor SMP interconnect via the PCle bus.

o On-chip compression, encryption, and data movement initiated by the hypervisor, GZIP engine,
or nest MMU to enable user access to all accelerators.
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o In-core user invocation of encryption using the Advanced Encryption Standard (AES) and the
secure hash algorithm (SHA).

*  Two memory controllers that support direct-attached DDR4 memory:
o Support four direct-attach memory buses (DDR 0, 1, 6, and 7).
o Support x4 and x8, 4 - 16 Gb DRAMs and 3D stacked DRAMs.

o Support registered dual in-line memory modules (RDIMMs) and lad-reduced dual in-line
memory modules (LRDIMMS).

* Processor SMP interconnect.
o Supports one inter-node SMP X bus link.
©o  Maximum two-socket SMP.
* Three PCle controllers (PEC) with 16 lanes of PCI Express Gen 4 1/O.
o PECO: one x16 lanes.
o PEC1: two x8 lanes (bifurcation).

o PEC2: one x16 lane mode, two x8 lanes (bifurcation), or one x8 lane and two x4 lanes
(trifurcation).

o PECO0 and PEC2 support CAPI 2.0.
*  Power management.

¢ Pervasive interface.

Figure 1. POWER9 Processor General Diagram
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1.2 POWER9 Processor Pervasive Structure

Figure 2 on page 33 shows the POWER9 chip from a pervasive-centric point of view. The different colors
denote different chiplets from a pervasive perspective. Each chiplet consists of one global clock controller
and multiple local clock controllers, which enable a chiplet to service multiple different clock regions. Multiple
clock regions can run at the same frequency, but can be turned off independently. The chip contains 24 cores
capable of running at different frequencies. The pervasive logic supports these 24 cores.
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Figure 2: POWER9 Processor from a Pervasive Point of View
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Figure 3 on page 34 lists the chiplets in the design, and their controlling pervasive blocks, by chiplet ID.
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Figure 3 POWER9 Chiplets and IDs

D Chiplet 1D Chiplet ID Chiplet D Chiplet ID Chiplet
0x00 PIB 0x20 EC00 - SMT 4 Core 0x30 EC16 — SMT 4 Core
PIB bus (no cplt.) EQ0, EX0. CO EQ4, EX0. CO
0x21 EC01 - SMT 4 Core 0x31 EC17 — SMT 4 Core
Virtual EX IDs: EQO, EX0, C1 Virtual EX IDs: EQ4, EX0, C1
0x02  NO EX00: 0x10 0x22 EC02 - SMT 4 Core EX00: 0x14 0x32 EC18 — SMT 4 Core
Mest Morth EX01: 0x18 EQ0. EX1, CO EX01: 0x1C EQ4, EX1, CO
0x03 N1 0x23 ECO03 - SMT 4 Care 0x33 EC19 — SMT 4 Core
Nest East EQ0. EX1, C1 EQ4, EX1. C1
0x04 N2 0x24 EC04 - SMT 4 Core 0x34 EC20 - SMT 4 Core
Nest South EQ1. EX0, CO EQS, EX0. CO
0x05 N3 0x25 EC05 - SMT 4 Core 0x35 EC21 - SMT 4 Core
MNest West Virtual EX IDs: EQ1. EX0. C1 Virtual EX IDs: EQ5, EX0, C1
0x06 XB EX00:- 0x11 0x26 ECO06 — SMT 4 Core EX00: 0x15 0x36 EC22 — SMT 4 Core
XBus EX01: 0x19 EQ1, EX1. C0 EX01: 0x1D EQS, EX1. C0
0x07  MCO 0x27 ECO7 - SMT 4 Core 0x37 EC23 - SMT 4 Core
Mem. Ctrl. West EQ1,EX1. C1 EQ5, EX1. C1
0x08  MC23 0x28 EC08 — SMT 4 Core
Mem Ctrl. East EQ2, EX0, CO
0x09  OBO 0x29 ECO09 — SMT 4 Core
OBus 0 Virtual EX IDs: EQ2, EX0, C1
0x0A EX00: 0x12 0x2A EC10 - SMT 4 Core
EX01 Ox1A EQ2 EX1, CO
0x0B 0x2B EC11 - SMT 4 Core
EQ2 EX1, C1
0x0C OB3 0x2C EC12 — SMT 4 Core
OBus 3 EQ3. EXD. CO
0x0D  PCIO 0x2D EC13 - SMT 4 Core
PClz 0 Virtual EX IDs: EQ3, EX0. C1
0x0E  PCH EX00: 0x13 0x2E EC14 - SMT 4 Core
PCle 1 EX01: 0x1B EQ3, EX1, CO
0x0F  PCI2 0x2F EC15 — SMT 4 Core
PCle 2 EQ3, EX1. C1

1.2.1 Pervasive Control Bus and Pervasive Interconnect Bus

The pervasive control bus (PCB) provides a generic, modular structure for communication between the
pervasive elements. The PCB provides the POWER9 pervasive unit with an interface to the pervasive
functions on the various POWER9 processor chiplets. For this purpose, a PCB master is implemented inside
the POWER9 pervasive logic. This master, by means of the PCB interconnect, communicates with the PCB
slave located in each chiplet. The PCB master sends commands, such as read and write requests, to the
PCB slaves. The slaves, on the other hand, respond to the commands received from the master, and also
notify the master of interrupts that occur in the slave’s chiplet.

Figure 4 on page 35 shows the PCB structure that services all the chiplets.
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Figure 4. Pervasive Control Bus Structure and Chiplets
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The PCB switch features two independent channels for the PCB topology. The downstream input channel
provides a fan-out to the downstream output ports, which are connected either to another switch in a
multistage topology or directly to a slave. The upstream output channel is arbitrated between requests from
the upstream input ports, which is the case when replying to a multicast operation.

The pervasive interconnect bus (PIB) provides access from the masters via the external interfaces and the
internal masters to the common PIB-attached slaves. Figure 5 on page 36 shows the PIB masters and
slaves.

* The external interfaces include the 12C slave and the flexible service interface (FSI).
* The internal masters include the FSI shift engine, FSI2PIB, and the XSCOM/alter-display unit (ADU).

* The PIB-attached slaves include the PCB master, PIB20PB, general-purpose register (GPR), 12C
master, and the 12C slave.

The PIB facilitates transactions between multiple PIB masters and multiple PIB slaves. For each transaction,
the PIB arbiter establishes a point-to-point connection between a single requesting master and a single slave
uniquely addressed by the master.
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Figure 5: PIB Masters and Slaves
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1.2.2 PCB Address Space

Figure 6 shows the address format used to access all pervasive facilities. The legacy 32-bit format is shown
as well as the translation in the 64-bit format (add 32 zeros as the most-significant bits). The new extended
address format that enables access to the large address SCOM satellites (up to 31 bits) is also listed. The
most significant bit is '1" in that case.

Figure 6: Common Pervasive Address Map Format
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32-bit address
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S . local addr (16bit) or SCOM addr | “normal’ SCOM
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1.2.3 SCOM

SCOM provides a serial communication infrastructure within the pervasive infrastructure. The central control
unit is referred to as the parallel-to-serial communication light edition (PSCOMLE). It controls all
communication with respect to the serial interface. The end-point nodes are referred to as satellites. A
satellite is located in the unit logic. The satellites are connected to the PSCOMLE and each other in a
physical ring. The PSCOMLE can support up to 15 rings. Each ring has a local address space that is used to
address an individual satellite in a given ring and within the unit logic that uses the satellite with a dedicated
register. If this address space is not sufficient, an indirect address can be used to further extend the address

range within a satellite.

Figure 7 shows the principal pervasive infrastructure to access the SCOM-enabled registers in a chiplet. A
SCOM access can be initiated from the masters connected to the PIB, such as the ADU. SCOM satellites
are distributed inside the chiplet and are organized in serial SCOM rings. For each chiplet, there is one
instance of the PSCOMLE macro that receives the request from the PCB network.

Figure 7: Infrastructure to Access SCOM Registers
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1.2.4 XSCOM

The alter/display unit (ADU) acts as a bridge between the processor bus and the PCB. The ADU enables
access to any memory-mapped PIB/PCB register in the system by external SCOM (XSCOM.) The XSCOM
is responsible for handling memory-mapped PIB/PCB register access, which originates from the non-
pervasive logic of the processor. For example, a read/write operation can originate from a processor core
and is presented on the processor bus by the non-cacheable unit (NCU). The alter/display unit XSCOM
routes the request through a PIB master to the PIB. The PIB master notifies the ADU when it is complete. For
a read operation, the ADU routes the resulting data to the processor bus, which sends the information back
to the requester (in the example, the NCU). It then arrives at the core. The XSCOM memory-mapped
address range, by default, locates at 0x0003FC0000000000.

Figure 8 shows an example of a read and write to a memory-mapped PCB address space.

Figure 8: Read and Write to Memory-Mapped PCB Address Space
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1.3 Register Accessing Type

A register can have multiple addresses, with a different address for different chiplets. The types of access
permitted can vary by chiplets. Table 1 on page 39 summarizes the valid register access types.
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Table 1: Register Access Types

Access Type Description

NC Not connected; the data cannot be written or read by that access.

NCX Same as NC, but unstable. Can be changed functionally.

RO Read only. Only to be used if a bit is tied. Status bits should be ROX.

ROX Same as RO, but unstable. Can be changed functionally.

ROX_CLRPART Same as ROX, but a read access clears the bits after they have been accessed.

RW Readable and writable.

RW_WAND Readable and writable. A write ANDs written data with existing data and stores the
result.

RW_WCLEAR Readable and writable. A write of a ‘1’ clears the bit. A write of a ‘0’ does nothing.

RW_WCLRPART Readable and writable. Any write to the address clears the bits regardless of the value.

RW_WOR Readable and writable. A write ORs written data with existing data and stores the
result.

RW_WSETPART Readable and writable. Any write to the address sets the bits regardless of the value.

RWX Same as RW, but unstable. Can be changed functionally.

RWX_WAND Same as RW_WAND, but unstable. Can be changed functionally.

RWX_WCLEAR Same as RW_WCLEAR, but unstable. Can be changed functionally.

RWX_WCLRPART Same as RW_WCLRPART, but unstable. Can be changed functionally.

RWX_WOR Same as RW_WOR, but unstable. Can be changed functionally.

RWX_WSETPART Same as RW_WSETPART, but unstable. Can be changed functionally.

WO Same as RW, but bits are write-only.

WO_1P Write only; one pulse length is equal to one register cycle.

WO_AND Same as RW_WAND, but bits are write-only.

WO_CLEAR Same as RW_WCLEAR, but bits are write-only.

WO_CLRPART Same as RW_WCLRPART, but bits are write-only.

WO_n_mP Write-only pulsed. A write of ‘1’ creates a pulse for a minimum of n register clocks and
a maximum of m register clocks. A read returns ‘0’

WO_nP Write-only pulsed. A write of ‘1’ creates a pulse for n register clocks. A read returns ‘0.

WO_OR Same as RW_WOR, but bits are write-only.

WO_SETPART Same as RW_WSETPART, but bits are write-only.

WOX Same as WO, but unstable. Can be changed functionally.

WOX_AND Same as WO_AND, but unstable. Can be changed functionally.

WOX_CLEAR Same as WO_CLEAR, but unstable. Can be changed functionally.

WOX_CLRPART Same as WO_CLRPART, but unstable. Can be changed functionally.

WOX_n_mP Same as WO_n_mP, but unstable. Can be changed functionally.

WOX_nP Same as WO_nP, but unstable. Can be changed functionally.
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WOX_OR Same as WO_OR, but unstable. Can be changed functionally.
WOX_SETPART Same as WO_SETPART, but unstable. Can be changed functionally.
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2. XBUS Chiplet

The POWER9 processor registers are listed alphabetically by mnemonic in the following address table.

Mnemonic Address Page
IOF1.BUSCTL.SCOM.FIR_ACTIONO_REG 0x0000000006011006 92
IOF1.BUSCTL.SCOM.FIR_ACTION1_REG 0x0000000006011007 93
IOF1.BUSCTL.SCOM.FIR_MASK_REG 0x0000000006011003 91
IOF1.BUSCTL.SCOM.FIR_REG 0x0000000006011000 89
IOF1.BUSCTL.SCOM.FIR_WOF_REG 0x0000000006011008 93
IOF1.BUSCTL.SCOM.SCOM_MODE_PB 0x0000000006011020 93
I0F2.BUSCTL.SCOM.FIR_ACTIONO_REG 0x0000000006011406 97
IOF2.BUSCTL.SCOM.FIR_ACTION1_REG 0x0000000006011407 97
IOF2.BUSCTL.SCOM.FIR_MASK_REG 0x0000000006011403 95
I0F2.BUSCTL.SCOM.FIR_REG 0x0000000006011400 94
IOF2.BUSCTL.SCOM.FIR_WOF_REG 0x0000000006011408 98
I0F2.BUSCTL.SCOM.SCOM_MODE_PB 0x0000000006011420 98
IOFPPE.PPE.ARB.ARB.CSAR 0x000000000601084D 83
IOFPPE.PPE.ARB.ARB.CSCR 0x000000000601084A 82
IOFPPE.PPE.ARB.ARB.CSDR 0x000000000601084E 83
IOFPPE.PPE.PPE.PPE.MIB.MIB_XIICAC 0x0000000006010859 87
IOFPPE.PPE.PPE.PPE.MIB.MIB_XIMEM 0x0000000006010857 86
IOFPPE.PPE.PPE.PPE.MIB.MIB_XISGB 0x0000000006010858 87
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIDBGPRO 0x0000000006010855 85
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIRAMDBG 0x0000000006010853 84
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIRAMEDR 0x0000000006010854 85
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIRAMGA 0x0000000006010852 84
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIRAMRA 0x0000000006010851 83
IOFPPE.PPE.PPE.PPE.PPE.PPE_XIXCR 0x0000000006010850 83
IOFPPE.PPE.PPE_FIR_ACTIONO_REG 0x0000000006010846 81
IOFPPE.PPE.PPE_FIR_ACTION1_REG 0x0000000006010847 81
IOFPPE.PPE.PPE_FIR_MASK_REG 0x0000000006010843 80
IOFPPE.PPE.PPE_FIR_REG 0x0000000006010840 80
IOFPPE.PPE.PPE_FIR_WOF_REG 0x0000000006010848 81
IOFPPE.SCOM_PPE_CNTL 0x0000000006010860 88
IOFPPE.SCOM_PPE_FLAGS 0x0000000006010863 89
IOFPPE.SCOM_PPE_WORK_REG1 0x0000000006010861 88
IOFPPE.SCOM_PPE_WORK_REG2 0x0000000006010862 88
PB.IOE.LLO.IOEL_CONFIG 0x000000000601180A 103
PB.IOE.LLO.IOEL_CONTROL 0x000000000601180B 104
PB.IOE.LLO.IOEL_DLL_STATUS 0x0000000006011828 113
PB.IOE.LLO.IOEL_ERR_INJ_LFSR 0x000000000601181B 108
PB.IOE.LLO.IOEL_FIR_ACTIONO_REG 0x0000000006011806 102
PB.IOE.LLO.IOEL_FIR_ACTION1_REG 0x0000000006011807 102
PB.IOE.LLO.IOEL_FIR_MASK_REG 0x0000000006011803 101
PB.IOE.LLO.IOEL_FIR_REG 0x0000000006011800 98
PB.IOE.LLO.IOEL_FIR_WOF_REG 0x0000000006011808 103
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PB.IOE.LLO.IOEL_LAT_MEASURE 0x000000000601180E 104
PB.IOE.LLO.IOEL_LINKO_EDPL_STATUS 0x0000000006011824 111
PB.IOE.LLO.IOEL_LINKO_ERROR_STATUS 0x0000000006011816 106
PB.IOE.LLO.IOEL_LINKO_INFO 0x0000000006011814 105
PB.IOE.LLO.IOEL_LINKO_QUALITY 0x0000000006011826 112
PB.IOE.LLO.IOEL_LINKO_SYN_CAPTURE 0x0000000006011822 111
PB.IOE.LLO.IOEL_LINK1_EDPL_STATUS 0x0000000006011825 112
PB.IOE.LLO.IOEL_LINK1 ERROR_STATUS 0x0000000006011817 107
PB.IOE.LLO.IOEL_LINK1_INFO 0x0000000006011815 106
PB.IOE.LLO.IOEL_LINK1 QUALITY 0x0000000006011827 113
PB.IOE.LLO.IOEL_LINK1 _SYN_CAPTURE 0x0000000006011823 111
PB.IOE.LLO.IOEL_PERF_COUNTERS_0 0x000000000601181E 110
PB.IOE.LLO.IOEL_PERF_COUNTERS_1 0x000000000601181F 110
PB.IOE.LLO.IOEL_PERF_COUNT_LSB 0 0x0000000006011820 110
PB.IOE.LLO.IOEL_PERF_COUNT_LSB 1 0x0000000006011821 110
PB.IOE.LLO.IOEL_PERF_SEL_CONFIG 0x000000000601181D 109
PB.IOE.LLO.IOEL_PERF_TRACE_CONFIG 0x000000000601181C 108
PB.IOE.LLO.IOEL_REPLAY_THRESHOLD 0x0000000006011818 107
PB.IOE.LLO.IOEL_SEC_CONFIG 0x000000000601180D 104
PB.IOE.LLO.IOEL_SL_ECC_THRESHOLD 0x0000000006011819 108
PB.IOE.LL1.I0OEL_CONFIG 0x0000000006011C0OA 117
PB.IOE.LL1.IOEL_CONTROL 0x0000000006011C0B 118
PB.IOE.LL1.IOEL_DLL_STATUS 0x0000000006011C28 128
PB.IOE.LL1.I0EL_ERR_INJ_LFSR 0x0000000006011C1B 122
PB.IOE.LL1.I0EL_FIR_ACTIONO_REG 0x0000000006011C06 116
PB.IOE.LL1.IOEL_FIR_ACTION1_REG 0x0000000006011C07 117
PB.IOE.LL1.I0EL_FIR_MASK_REG 0x0000000006011C03 115
PB.IOE.LL1.IOEL_FIR_REG 0x0000000006011C00 114
PB.IOE.LL1.IOEL_FIR_WOF_REG 0x0000000006011C08 117
PB.IOE.LL1.I0EL_LAT_MEASURE 0x0000000006011COE 119
PB.IOE.LL1.IOEL_LINKO_EDPL_STATUS 0x0000000006011C24 126
PB.IOE.LL1.IOEL_LINKO_ERROR_STATUS 0x0000000006011C16 120
PB.IOE.LL1.I0EL_LINKO_INFO 0x0000000006011C14 119
PB.IOE.LL1.IOEL_LINKO_QUALITY 0x0000000006011C26 127
PB.IOE.LL1.IOEL_LINKO_SYN_CAPTURE 0x0000000006011C22 125
PB.IOE.LL1.I0EL_LINK1 EDPL_STATUS 0x0000000006011C25 126
PB.IOE.LL1.IOEL_LINK1 ERROR_STATUS 0x0000000006011C17 121
PB.IOE.LL1.IOEL_LINK1_INFO 0x0000000006011C15 120
PB.IOE.LL1.IOEL_LINK1 QUALITY 0x0000000006011C27 127
PB.IOE.LL1.IOEL_LINK1 SYN_CAPTURE 0x0000000006011C23 125
PB.IOE.LL1.IOEL_PERF_COUNTERS_0 0x0000000006011C1E 124
PB.IOE.LL1.I0OEL_PERF _COUNTERS_1 0x0000000006011C1F 124
PB.IOE.LL1.IOEL_PERF_COUNT_LSB 0 0x0000000006011C20 125
PB.IOE.LL1.IOEL_PERF_COUNT_LSB 1 0x0000000006011C21 125
PB.IOE.LL1.I0EL_PERF_SEL_CONFIG 0x0000000006011C1D 124
PB.IOE.LL1.IOEL_PERF_TRACE_CONFIG 0x0000000006011C1C 123
PB.IOE.LL1.IOEL_REPLAY_THRESHOLD 0x0000000006011C18 121
PB.IOE.LL1.I0OEL_SEC_CONFIG 0x0000000006011C0OD 118
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PB.IOE.LL1.ICEL_SL_ECC_THRESHOLD 0x0000000006011C19 122
PB.IOE.LL2.I0EL_CONFIG 0x000000000601200A 132
PB.IOE.LL2.IOEL_CONTROL 0x000000000601200B 132
PB.IOE.LL2.ICEL_DLL_STATUS 0x0000000006012028 142
PB.IOE.LL2.IOEL_ERR_INJ_LFSR 0x000000000601201B 137
PB.IOE.LL2.I0EL_FIR_ACTIONO_REG 0x0000000006012006 131
PB.IOE.LL2.IOEL_FIR_ACTION1_REG 0x0000000006012007 131
PB.IOE.LL2.IOEL_FIR_MASK_REG 0x0000000006012003 129
PB.IOE.LL2.IOEL_FIR_REG 0x0000000006012000 128
PB.IOE.LL2.ICEL_FIR_WOF_REG 0x0000000006012008 131
PB.IOE.LL2.IOEL_LAT_MEASURE 0x000000000601200E 133
PB.IOE.LL2.I0EL_LINKO_EDPL_STATUS 0x0000000006012024 140
PB.IOE.LL2.IOEL_LINKO_ERROR_STATUS 0x0000000006012016 135
PB.IOE.LL2.IOEL_LINKO_INFO 0x0000000006012014 134
PB.IOE.LL2.I0EL_LINKO_QUALITY 0x0000000006012026 141
PB.IOE.LL2.ICEL_LINKO_SYN_CAPTURE 0x0000000006012022 139
PB.IOE.LL2.IOEL_LINK1_EDPL_STATUS 0x0000000006012025 141
PB.IOE.LL2.I0EL_LINK1_ERROR_STATUS 0x0000000006012017 135
PB.IOE.LL2.IOEL_LINK1_INFO 0x0000000006012015 134
PB.IOE.LL2.IOEL_LINK1_QUALITY 0x0000000006012027 142
PB.IOE.LL2.I0EL_LINK1_SYN_CAPTURE 0x0000000006012023 140
PB.IOE.LL2.ICEL_PERF_COUNTERS_0 0x000000000601201E 138
PB.IOE.LL2.I0EL_PERF_COUNTERS_1 0x000000000601201F 139
PB.IOE.LL2.I0EL_PERF_COUNT_LSB 0 0x0000000006012020 139
PB.IOE.LL2.I0EL_PERF_COUNT_LSB_1 0x0000000006012021 139
PB.IOE.LL2.I0EL_PERF_SEL_CONFIG 0x000000000601201D 138
PB.IOE.LL2.I0EL_PERF_TRACE_CONFIG 0x000000000601201C 137
PB.IOE.LL2.IOEL_REPLAY_THRESHOLD 0x0000000006012018 136
PB.IOE.LL2.I0EL_SEC_CONFIG 0x000000000601200D 133
PB.IOE.LL2.I0EL_SL_ECC_THRESHOLD 0x0000000006012019 136
TP.TCXB.XB.BIST 0x000000000603000B 151
TP.TCXB.XB.CC_ATOMIC_LOCK_REG 0x00000000060303FF 160
TP.TCXB.XB.CC_PROTECT_MODE_REG 0x00000000060303FE 160
TP.TCXB.XB.CLK_REGION 0x0000000006030006 148
TP.TCXB.XB.CLOCK_STAT_ARY 0x000000000603000A 150
TP.TCXB.XB.CLOCK_STAT_NSL 0x0000000006030009 149
TP.TCXB.XB.CLOCK_STAT_SL 0x0000000006030008 148
TP.TCXB.XB.CPLT_CONFOQ 0x0000000006000008 49
TP.TCXB.XB.CPLT CONF1 0x0000000006000009 50
TP.TCXB.XB.CPLT_CTRLO 0x0000000006000000 46
TP.TCXB.XB.CPLT_CTRL1 0x0000000006000001 48
TP.TCXB.XB.CPLT MASKO 0x0000000006000101 52
TP.TCXB.XB.CPLT_STATO 0x0000000006000100 51
TP.TCXB.XB.CTRL_ATOMIC_LOCK_REG 0x00000000060003FF 52
TP.TCXB.XB.CTRL_PROTECT_ MODE_REG 0x00000000060003FE 52
TP.TCXB.XB.DBG_CBS_CC 0x0000000006030013 159
TP.TCXB.XB.EPS.DBG.DBG_INST1_COND_REG_1 0x00000000060107C1 68
TP.TCXB.XB.EPS.DBG.DBG_INST1_COND_REG 2 0x00000000060107C2 71
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TP.TCXB.XB.EPS.DBG.DBG_INST1_COND_REG_3 0x00000000060107C3 72
TP.TCXB.XB.EPS.DBG.DBG_INST2_COND_REG 1 0x00000000060107C4 72
TP.TCXB.XB.EPS.DBG.DBG_INST2_COND_REG 2 0x00000000060107C5 74
TP.TCXB.XB.EPS.DBG.DBG_INST2_COND_REG_3 0x00000000060107C6 75
TP.TCXB.XB.EPS.DBG.DBG_MODE_REG 0x00000000060107C0O 67
TP.TCXB.XB.EPS.DBG.DBG_TRACE_MODE_REG_2 0x00000000060107CF 79
TP.TCXB.XB.EPS.DBG.DBG_TRACE_REG 0 0x00000000060107CD 76
TP.TCXB.XB.EPS.DBG.DBG_TRACE_REG_1 0x00000000060107CE 77
TP.TCXB.XB.EPS.DBG.DEBUG_TRACE_CONTROL 0x00000000060107D0 79
TP.TCXB.XB.EPS.DBG.XTRA_TRACE_MODE 0x00000000060107D1 80
TP.TCXB.XB.EPS.FIR.GXSTOPO_MASK_REG 0x0000000006040014 167
TP.TCXB.XB.EPS.FIR.GXSTOP1_MASK_REG 0x0000000006040015 167
TP.TCXB.XB.EPS.FIR.GXSTOP2_MASK_REG 0x0000000006040016 168
TP.TCXB.XB.EPS.FIR.GXSTOP_TRIG_REG 0x0000000006040013 166
TP.TCXB.XB.EPS.FIR.LOCAL_FIR_ACTIONO 0x0000000006040010 166
TP.TCXB.XB.EPS.FIR.LOCAL_FIR_ACTION1 0x0000000006040011 166
TP.TCXB.XB.EPS.FIR.LOCAL_FIR_MASK 0x000000000604000D 165
TP.TCXB.XB.EPS.FIR.MODE_REG 0x0000000006040008 163
TP.TCXB.XB.EPS.FIR.SUM_MASK_REG 0x0000000006040017 168
TP.TCXB.XB.EPS.PSC.PSC.ADDR_TRAP_REG 0x0000000006010003 55
TP.TCXB.XB.EPS.PSC.PSC.ATOMIC_LOCK_MASK_LATCH_REG 0x0000000006010007 56
TP.TCXB.XB.EPS.PSC.PSC.PSCOM_ERROR_MASK 0x0000000006010002 54
TP.TCXB.XB.EPS.PSC.PSC.PSCOM_MODE_REG 0x0000000006010000 52
TP.TCXB.XB.EPS.PSC.PSC.PSCOM_STATUS_ERROR_REG 0x0000000006010001 53
TP.TCXB.XB.EPS.PSC.PSC.RING_FENCE_MASK_LATCH_REG 0x0000000006010008 56
TP.TCXB.XB.EPS.PSC.PSC.WRITE_PROTECT_ENABLE_REG 0x0000000006010005 55
TP.TCXB.XB.EPS.PSC.PSC.WRITE_PROTECT_RINGS_REG 0x0000000006010006 55
TP.TCXB.XB.EPS.THERM.CONTROL_REG 0x0000000006050012 172
TP.TCXB.XB.EPS.THERM.DTS_RESULTO 0x0000000006050000 170
TP.TCXB.XB.EPS.THERM.DTS_TRC_RESULT 0x0000000006050003 170
TP.TCXB.XB.EPS.THERM.ERR_STATUS_REG 0x0000000006050013 173
TP.TCXB.XB.EPS.THERM.INJECT REG 0x0000000006050011 172
TP.TCXB.XB.EPS.THERM.SKITTER_CLKSRC_REG 0x0000000006050016 174
TP.TCXB.XB.EPS.THERM.SKITTER_DATAQ 0x0000000006050019 175
TP.TCXB.XB.EPS.THERM.SKITTER_DATA1 0x000000000605001A 175
TP.TCXB.XB.EPS.THERM.SKITTER_DATA2 0x000000000605001B 175
TP.TCXB.XB.EPS.THERM.SKITTER_FORCE_REG 0x0000000006050014 174
TP.TCXB.XB.EPS.THERM.SKITTER_MODE_REG 0x0000000006050010 171
TP.TCXB.XB.EPS.THERM.THERM_MODE_REG 0x000000000605000F 170
TP.TCXB.XB.EPS.THERM.TIMESTAMP_COUNTER_READ 0x000000000605001C 176
TP.TCXB.XB.ERROR_STATUS 0x000000000603000F 155
TP.TCXB.XB.FIR_MASK 0x0000000006040002 162
TP.TCXB.XB.HOSTATTN 0x0000000006040009 163
TP.TCXB.XB.HOSTATTN_MASK 0x000000000604001A 169
TP.TCXB.XB.LOCAL_FIR 0x000000000604000A 164
TP.TCXB.XB.LOCAL_XSTOP_ERR 0x0000000006040018 168
TP.TCXB.XB.LOCAL_XSTOP_MASK 0x0000000006040019 169
TP.TCXB.XB.OPCG_ALIGN 0x0000000006030001 144
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TP.TCXB.XB.OPCG_CAPT1 0x0000000006030010 157
TP.TCXB.XB.OPCG_CAPT2 0x0000000006030011 158
TP.TCXB.XB.OPCG_CAPT3 0x0000000006030012 158
TP.TCXB.XB.OPCG_REGO 0x0000000006030002 145
TP.TCXB.XB.OPCG_REG1 0x0000000006030003 146
TP.TCXB.XB.OPCG_REG2 0x0000000006030004 146
TP.TCXB.XB.RFIR 0x0000000006040001 161
TP.TCXB.XB.SCAN_REGION_TYPE 0x0000000006030005 147
TP.TCXB.XB.SPATTN 0x0000000006040004 162
TP.TCXB.XB.SPA_MASK 0x0000000006040007 163
TP.TCXB.XB.SYNC_CONFIG 0x0000000006030000 142
TP.TCXB.XB.TRAO.TRO.TRACE_HI_DATA_REG 0x0000000006010400 56
TP.TCXB.XB.TRAO.TRO.TRACE_LO_DATA REG 0x0000000006010401 56
TP.TCXB.XB.TRAO.TRO.TRACE_TRCTRL_CONFIG 0x0000000006010402 57
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_0 0x0000000006010403 57
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_1 0x0000000006010404 57
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_2 0x0000000006010405 58
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_3 0x0000000006010406 58
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_4 0x0000000006010407 58
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_5 0x0000000006010408 58
TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_9 0x0000000006010409 58
TP.TCXB.XB.TRAO.TR1.TRACE_HI_DATA_REG 0x0000000006010440 60
TP.TCXB.XB.TRAO.TR1.TRACE_LO_DATA REG 0x0000000006010441 60
TP.TCXB.XB.TRAO.TR1.TRACE_TRCTRL_CONFIG 0x0000000006010442 60
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_0 0x0000000006010443 61
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA CONFIG_1 0x0000000006010444 61
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_2 0x0000000006010445 61
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_3 0x0000000006010446 61
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA CONFIG_4 0x0000000006010447 62
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_5 0x0000000006010448 62
TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_9 0x0000000006010449 62
TP.TCXB.XB.TRA1.TRO.TRACE_HI_DATA REG 0x0000000006010480 64
TP.TCXB.XB.TRA1.TRO.TRACE_LO_DATA_REG 0x0000000006010481 64
TP.TCXB.XB.TRA1.TRO.TRACE_TRCTRL_CONFIG 0x0000000006010482 64
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_0 0x0000000006010483 65
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_1 0x0000000006010484 65
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_2 0x0000000006010485 65
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA CONFIG_3 0x0000000006010486 65
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_4 0x0000000006010487 65
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_5 0x0000000006010488 66
TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_9 0x0000000006010489 66
TP.TCXB.XB.XFIR 0x0000000006040000 161
TP.TCXB.XB.XSTOP1 0x000000000603000C 152
TP.TCXB.XB.XSTOP2 0x000000000603000D 153
TP.TCXB.XB.XSTOP3 0x000000000603000E 154
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The POWER9 processor registers are listed in the following tables.
Register Name Chiplet Control Register 0
Mnemonic TP.TCXB.XB.CPLT_CTRLO
Address 0000000006000000 (SCOM)
0000000006000010 (SCOM1)
0000000006000020 (SCOM2)
Description This register contains the first set of vital chiplet controls.
Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description
0 RW WO_OR WO_CLEAR  CTRL_CC_ABSTCLK_MUXSEL_DC: Select the ABIST clock source for
arrays on a chiplet boundary. When set to 1, clocks are used from a chiplet
with ABIST.
1 RW WO_OR WO_CLEAR  TC_UNIT_SYNCCLK_MUXSEL_DC: Select the synchronous clock for
asynchronous latches. (The initial value is 1.)
2 RW WO_OR WO_CLEAR | CTRL_CC_FLUSHMODE_INH_DC: Prevent pipeline latches from going
into flush mode. (The initial value is 1.)
3 RW WO_OR WO_CLEAR CTRL_CC_FORCE_ALIGN_DC: Force an alignment signal to be sent.
(The initial value is 1. Drop before dropping flushmode_inh.)
4 RW WO_OR WO_CLEAR | TC_UNIT_ARY_WRT_THRU_DC: Set the array into write-through mode.
Used for LBIST.
5 RW WO_OR WO_CLEAR | TC_UNIT_AVP_MODE: AVP mode. Switches from refresh pulse to phase
counter.
6 RW WO_OR WO_CLEAR | FREE_USAGE_6A: Free usage.
7 RW WO_OR WO_CLEAR FREE_USAGE_T7A: Free usage.
8 RW WO_OR WO_CLEAR | CTRL_CC_ABIST_RECOV_DISABLE_DC: New signal to disable recovery.
9 RW WO_OR WO_CLEAR FREE_USAGE_9A: Free usage.
10 RW WO_OR WO_CLEAR | TC_UNIT_IOBIST_TX_WRAP_ENABLE_DC:
11 RW WO_OR WO_CLEAR | RESERVED_11A: Reserved.
12 RW WO_OR WO_CLEAR | TC_SKIT_MODE_BIST_DC:
13 RW WO_OR WO_CLEAR | TC_UNIT_DETERMINISTIC_TEST_ENABLE_DC: Forces login into
deterministic test mode. For example, for LBIST.
14 RW WO_OR WO_CLEAR | TC_UNIT_CONSTRAIN_SAFESCAN_DC: Safe scan of the N1L latches.
Prevent a lock when switching the SE.
15 RW WO_OR WO_CLEAR | TC_UNIT_RRFA_TEST_ENABLE_DC:
16 RW WO_OR WO_CLEAR | TC_NBTI_HDR_ENABLE_OVR_DC: NBTI.
17 RW WO_OR WO_CLEAR | TC_NBTI_PROBE_GATE_DC: NBTI.
18 RW WO_OR WO_CLEAR | RESERVED_18A: Reserved.
19 RW WO_OR WO_CLEAR | RESERVED_19A: Reserved.
20:27 RW WO_OR WO_CLEAR  TC_PSRO_SEL_DC: PSRO select.
28 RW WO_OR WO_CLEAR TC_BSC_WRAPSEL_DC: Wrap select for BSC.
29 RW WO_OR WO_CLEAR | TC_BSC_INTMODE_DC: INT mode for BSC.
30 RW WO_OR WO_CLEAR | TC_BSC_INV_DC: INV for BSC mode.
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Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description

31 RW WO_OR WO_CLEAR TC_BSC_EXTMODE_DC: EXT mode for BSC.

32 RW WO_OR WO_CLEAR | TC_REFCLK_DRVR_EN_DC: Reference clock driver enable.

33 RW WO_OR WO_CLEAR | RESERVED_33A: Reserved.

34 RW WO_OR WO_CLEAR RESERVED_34A: Reserved.

35 RW WO_OR WO_CLEAR RESERVED_35A: Reserved.

36 RW WO_OR WO_CLEAR  TC_OELCC_EDGE_DELAYED_DC: Enables delaying the alignment by
one fast cycle. Only used in dual mesh chiplets.

37 RW WO_OR WO_CLEAR | TC_OELCC_ALIGN_FLUSH_DC: Forces the alignment and odd/even
toggling latch into a flush state. For DFT only.

38 RW WO_OR WO_CLEAR RESERVED_38A: Reserved.

39 RW WO_OR WO_CLEAR RESERVED_39A: Reserved.

40:41 RW WO_OR WO_CLEAR | CTRL_MISC_CLKDIV_SEL_DC: Clock divider select.
00 =1024:1
01=641
10=16:1
11=4:1

42 RW WO_OR WO_CLEAR RESERVED_42A: Reserved.

43 RW WO_OR WO_CLEAR RESERVED_43A: Reserved.

44 RW WO_OR WO_CLEAR CTRL_CC_DCTEST_DC: TE = 1 only. Enable DCTEST.

45 RW WO_OR WO_CLEAR CTRL_CC_OTP_PRGMODE_DC: TE = 1 only. OTP ROM program mode

46 RW WO_OR WO_CLEAR CTRL_CC_SSS_CALIBRATE_DC: TE = 1 only. Sensors calibration.

47 RW WO_OR WO _CLEAR  CTRL_CC_PIN_LBIST_DC:TE = 1 only. PIN LBIST mode. The LBIST is
controlled by the pin, not by the OPCG.

48 RW WO_OR WO _CLEAR  FREE_USAGE_48A: Free usage.

49 RW WO_OR WO_CLEAR FREE_USAGE_49A: Free usage.

50 RW WO_OR WO_CLEAR FREE_USAGE_50A: Free usage.

51 RW WO_OR WO_CLEAR | FREE_USAGE_51A: Free usage.

52 RW WO_OR WO_CLEAR FREE_USAGE_52A: Free usage.

53 RW WO_OR WO_CLEAR  FREE_USAGE_53A: Free usage.

54 RW WO_OR WO_CLEAR FREE_USAGE_54A: Free usage.

55 RW WO_OR WO_CLEAR FREE_USAGE_55A: Free usage.

56 RW WO_OR WO_CLEAR FREE_USAGE_56A: Free usage.

57 RW WO_OR WO_CLEAR FREE_USAGE_57A: Free usage.

58 RW WO_OR WO _CLEAR  FREE_USAGE_58A: Free usage.

59 RW WO_OR WO_CLEAR FREE_USAGE_59A: Free usage.

60 RW WO_OR WO_CLEAR  FREE_USAGE_60A: Free usage.

61 RW WO_OR WO_CLEAR FREE_USAGE_61A: Free usage.

62 RW WO_OR WO_CLEAR FREE_USAGE_62A: Free usage.

63 RW WO_OR WO_CLEAR | FREE_USAGE_63A: Free usage.
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Register Name

Chiplet Control Register 1

Mnemonic TP.TCXB.XB.CPLT_CTRL1

Address 0000000006000001 (SCOM)
0000000006000011 (SCOM1)
0000000006000021 (SCOM2)

Description This register contains the second set of vital chiplet controls.

Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description

0 RW WO_OR WO_CLEAR | UNUSED_OB: Unused.

1 RW WO_OR WO_CLEAR UNUSED_1B: Unused.

2 RW WO_OR WO_CLEAR UNUSED_2B: Unused.

3 RW WO_OR WO_CLEAR | TC_VITL_REGION_FENCE: VITL fence. Protect the VITL region logic from
pollution by other regions during LBIST, or when the chiplet is not
initialized and running yet.

4 RW WO_OR WO_CLEAR | TC_PERV_REGION_FENCE: Fence for the pervasive region.

5 RW WO_OR WO_CLEAR | TC_REGION1_FENCE: Fence for regions iox0 - iof.

6 RW WO_OR WO_CLEAR | TC_REGION2_FENCE: Fence for regions iox1 - iof.

7 RW WO_OR WO_CLEAR TC_REGION3_FENCE: Fence for regions iox2 - iof.

8 RW WO_OR WO_CLEAR  TC_REGION4_FENCE: Fence for regions ioppe - iof.

9 RW WO_OR WO_CLEAR | TC_REGION5_FENCE: Fence for regions pbiox0 - pb.

10 RW WO_OR WO_CLEAR | TC_REGION6_FENCE: Fence for regions pbiox1 - pb.

11 RW WO_OR WO_CLEAR | TC_REGION7_FENCE: Fence for regions pbiox2 - pb.

12 RW WO_OR WO_CLEAR | UNUSED_12B: Unused.

13 RW WO_OR WO_CLEAR UNUSED_13B: Unused.

14 RW WO_OR WO_CLEAR UNUSED_14B: Unused.

15 RW WO_OR WO_CLEAR RESERVED: Reserved.

16 RW WO_OR WO_CLEAR TC_UNIT_MULTICYCLE_TEST_FENCE:

17 RW WO_OR WO_CLEAR UNUSED_17B: Unused.

18 RW WO_OR WO_CLEAR UNUSED_18B: Unused.

19 RW WO_OR WO_CLEAR | UNUSED_19B: Unused.

20 RW WO_OR WO_CLEAR UNUSED_20B: Unused.

21 RW WO_OR WO_CLEAR UNUSED_21B: Unused.

22 RW WO_OR WO_CLEAR | UNUSED_22B: Unused.

23 RW WO_OR WO_CLEAR UNUSED_23B: Unused.

24 RW WO_OR WO_CLEAR | UNUSED_24B: Unused.

25 RW WO_OR WO_CLEAR UNUSED_25B: Unused.

26 RW WO_OR WO_CLEAR | UNUSED_26B: Unused.

27 RW WO_OR WO_CLEAR UNUSED_27B: Unused.

28 RW WO_OR WO_CLEAR UNUSED_28B: Unused.

29 RW WO_OR WO_CLEAR | UNUSED_29B: Unused.

30 RW WO_OR WO_CLEAR UNUSED_30B: Unused.

31 RW WO_OR WO_CLEAR | UNUSED_31B: Unused.
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Register Name Chiplet Configuration Register 0
Mnemonic TP.TCXB.XB.CPLT_CONFO
Address 0000000006000008 (SCOM)
0000000006000018 (SCOM1)
0000000006000028 (SCOM2)
Description This register contains the first set of vital chiplet configuration functions.
Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description
05 RW WO_OR WO_CLEAR CTRL_MISC_PROBEO_SEL_DC: Probe O select.
6 RW WO_OR WO_CLEAR RESERVED_6C: Reserved.
7 RW WO_OR WO_CLEAR RESERVED_7C: Reserved.
8:13 RW WO_OR WO_CLEAR | CTRL_MISC_PROBE1_SEL_DC: Probe 1 select.
14 RW WO_OR WO_CLEAR RESERVED_14C: Reserved.
15 RW WO_OR WO_CLEAR RESERVED_15C: Reserved.
16:21 RW WO_OR WO_CLEAR CTRL_MISC_PROBE2_SEL_DC: Probe 2 select.
22 RW WO_OR WO_CLEAR RESERVED_22C: Reserved.
23 RW WO_OR WO_CLEAR RESERVED_23C: Reserved.
24:29 RW WO_OR WO_CLEAR CTRL_MISC_PROBE3_SEL_DC: Probe 3 select.
30 RW WO_OR WO_CLEAR | RESERVED_30C: Reserved.
31 RW WO_OR WO_CLEAR RESERVED_31C: Reserved.
32 RW WO_OR WO_CLEAR | CTRL_CC_OFLOW_FEH_SEL_DC: ABIST overflow/failure indication
select.
33 RW WO_OR WO_CLEAR | CTRL_CC_SCAN_PROTECT_DC: Enables scan protection. Enables the
scan collision error mechanism.
34 RW WO_OR WO_CLEAR | CTRL_CC_SDIS_DC_N: Disables the scan diagnostic scan path.
35 RW WO_OR WO_CLEAR RESERVED_TEST_CONTROL_35C: Reserved for test control.
36 RW WO_OR WO_CLEAR RESERVED_TEST_CONTROL_36C: Reserved for test control.
37 RW WO_OR WO_CLEAR RESERVED_TEST_CONTROL_37C: Reserved for test control.
38 RW WO_OR WO_CLEAR RESERVED_TEST_CONTROL_38C: Reserved for test control.
39 RW WO_OR WO_CLEAR RESERVED_TEST_CONTROL_39C: Reserved for test control.
40 RW WO _OR WO _CLEAR | CTRL_EPS_MASK_VITL _PCB_ERR_DC: Mask VITL PCB errors from CC
or CPLT_CTRL.
41 RW WO_OR WO_CLEAR | CTRL_CC_MASK_VITL_SCAN_OPCG_ERR_DC: Mask VITL errors in CC
that are not PCB related.
42 RW WO_OR WO_CLEAR RESERVED_42C: Reserved.
43 RW WO_OR WO_CLEAR RESERVED_43C: Reserved.
44 RW WO_OR WO_CLEAR FREE_USAGE_44C: Free usage.
45 RW WO_OR WO_CLEAR  FREE_USAGE_45C: Free usage.
46 RW WO_OR WO_CLEAR FREE_USAGE_46C: Free usage.
47 RW WO_OR WO_CLEAR FREE_USAGE_47C: Free usage.
48:51 RW WO_OR WO_CLEAR  TC_UNIT_GROUP_ID_DC: Group ID.
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Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description
52:54 RW WO_OR WO _CLEAR | TC_UNIT_CHIP_ID_DC: Chip ID.
55 RW WO_OR WO_CLEAR RESERVED_ID_55C: Reserved ID.
56:60 RW WO_OR WO_CLEAR | TC_UNIT_SYS_ID_DC: System ID.
61 RW WO_OR WO_CLEAR RESERVED_ID_61C: Reserved ID.
62 RW WO_OR WO_CLEAR | RESERVED_ID_62C: Reserved ID.
63 RW WO_OR WO_CLEAR RESERVED_ID_63C: Reserved ID.
Register Name Chiplet Configuration Register 1
Mnemonic TP.TCXB.XB.CPLT_CONF1
Address 0000000006000009 (SCOM)

0000000006000019 (SCOM1)

0000000006000029 (SCOM2)
Description This register contains the second set of vital chiplet configuration functions.
Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description
0:2 RW WO_OR WO_CLEAR | TC_IOX_MUX_VSEL: Analog multiplexer (AMux) control.
3 RW WO_OR WO_CLEAR UNUSED: Unused.
4 RW WO_OR WO_CLEAR | TC_PBEO_IOVALID DC:
5 RW WO_OR WO_CLEAR TC_PBE1_IOVALID_DC:
6 RW WO_OR WO_CLEAR | TC_PBE2_IOVALID DC:
7 RW WO_OR WO_CLEAR TC_PBE3_IOVALID_DC:
8 RW WO_OR WO _CLEAR  TC_PBE4_IOVALID_DC:
9 RW WO_OR WO_CLEAR | TC_PBE5_IOVALID _DC:
10 RW WO_OR WO_CLEAR IOVALID_10D:
11 RW WO_OR WO_CLEAR IOVALID_11D:
12 RW WO_OR WO_CLEAR FREE_USAGE_12D: Free usage.
13 RW WO_OR WO_CLEAR FREE_USAGE_13D: Free usage.
14 RW WO_OR WO_CLEAR FREE_USAGE_14D: Free usage.
15 RW WO_OR WO _CLEAR  FREE_USAGE_15D: Free usage.
16 RW WO_OR WO_CLEAR FREE_USAGE_16D: Free usage.
17 RW WO_OR WO_CLEAR FREE_USAGE_17D: Free usage.
18 RW WO_OR WO_CLEAR FREE_USAGE_18D: Free usage.
19 RW WO_OR WO_CLEAR FREE_USAGE_19D: Free usage.
20 RW WO_OR WO _CLEAR  FREE_USAGE_20D: Free usage.
21 RW WO_OR WO_CLEAR FREE_USAGE_21D: Free usage.
22 RW WO_OR WO _CLEAR  FREE_USAGE_22D: Free usage.
23 RW WO_OR WO_CLEAR FREE_USAGE_23D: Free usage.
24 RW WO_OR WO_CLEAR FREE_USAGE_24D: Free usage.
25 RW WO_OR WO_CLEAR FREE_USAGE_25D: Free usage.
26 RW WO_OR WO_CLEAR FREE_USAGE_26D: Free usage.
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Bits SCOM SCOM1 SCOM2 Field Mnemonic: Description
27 RW WO_OR WO_CLEAR  FREE_USAGE_27D: Free usage.
28 RW WO_OR WO_CLEAR | FREE_USAGE_28D: Free usage.
29 RW WO_OR WO_CLEAR  FREE_USAGE_29D: Free usage.
30 RW WO_OR WO_CLEAR FREE_USAGE_30D: Free usage.
31 RW WO_OR WO_CLEAR FREE_USAGE_31D: Free usage.
Register Name Chiplet Status Register
Mnemonic TP.TCXB.XB.CPLT_STATO
Address 0000000006000100 (SCOM)
Description An interrupt is sent out on a bit change if not masked by the Chiplet Mask Register. A mask only masks the
interrupt, not the status register.
Bits SCOM Field Mnemonic: Description
0 ROX SRAM_ABIST_DONE_DC: SRAM and eDRAM ABIST done.
1 ROX DRAM_ABIST_DONE_DC: Unused in POWER9 DD1.
2 ROX RESERVED_2E: Reserved.
3 ROX RESERVED_3E: Reserved.
4 ROX TC_DIAG_PORTO_OUT: Diagnostic output port.
5 ROX TC_DIAG_PORT1_OUT: Diagnostic output port.
6 ROX RESERVED_6E: Reserved.
7 ROX PLL_DESTOUT: Reserved.
8 ROX CC_CTRL_OPCG_DONE_DC: OPCG done. For LBIST, ABIST, or other OPCG runs.
9 ROX CC_CTRL_CHIPLET_IS_ALIGNED_DC: Indicates that the chiplet is aligned.
10 ROX FREE_USAGE_10E: Free usage.
11 ROX FREE_USAGE_11E: Free usage.
12 ROX FREE_USAGE_12E: Free usage.
13 ROX FREE_USAGE_13E: Free usage.
14 ROX FREE_USAGE_14E: Free usage.
15 ROX FREE_USAGE_15E: Free usage.
16 ROX FREE_USAGE_16E: Free usage.
17 ROX FREE_USAGE_17E: Free usage.
18 ROX FREE_USAGE_18E: Free usage.
19 ROX FREE_USAGE_19E: Free usage.
20 ROX FREE_USAGE_20E: Free usage.
21 ROX FREE_USAGE_21E: Free usage.
22 ROX FREE_USAGE_22E: Free usage.
23 ROX FREE_USAGE_23E: Free usage.
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Register Name

Chiplet Mask Register

Mnemonic TP.TCXB.XB.CPLT_MASKO

Address 0000000006000101 (SCOM)

Description This register masks an interrupt when a bit changes in the Chiplet Status Register. It does not mask the
status itself.

Bits SCOM Field Mnemonic: Description

0:23 RW CPLTMASKO: This field provides bitwise masking of the Chiplet Status Register.

Register Name

Control Protect Mode Register

Mnemonic TP.TCXB.XB.CTRL_PROTECT_MODE_REG
Address 00000000060003FE (SCOM)
Description This register enables read and write protection.

Bits SCOM

Field Mnemonic: Description

0 RW

CTRL_READ_PROTECT_ENABLE: This bit enables read protection.

1 RW

CTRL_WRITE_PROTECT_ENABLE: This bit enables write protection.

Register Name

Atomic Lock Register

Mnemonic TP.TCXB.XB.CTRL_ATOMIC_LOCK_REG

Address 00000000060003FF (SCOM)

Description This register enables an atomic lock and an atomic lock counter.
Bits SCOM Field Mnemonic: Description

0 RW CTRL_ATOMIC_LOCK_ENABLE: This bit enables an atomic lock.
1:4 ROX CTRL_ATOMIC_ID: This field contains the atomic ID.

5.7 RO constant = 0b000

8:15 ROX CTRL_ATOMIC_ACTIVITY: This field is an atomic lock counter.

Register Name

PSCOMLE Mode Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.PSCOM_MODE_REG

Address 0000000006010000 (SCOM)

Description This is the parallel-to-serial communication light edition (PSCOMLE) mode register.

Bits SCOM Field Mnemonic: Description

0 RW ABORT_ON_PCB_ADDR_PARITY_ERROR: Abort on a PCB address parity error.

1 RW ABORT_ON_PCB_WDATA PARITY_ERROR: Abort on a PCB write data parity error.

2 RW UNUSED_2B. Unused.

3 RW ABORT_ON_DL_RETURN_WDATA_PARITY_ERROR: Abort on a DL return write data parity error.
4 RW WATCHDOG_ENABLE: Watchdog enable.
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Bits SCOM Field Mnemonic: Description

5:6 RW SCOM_HANG_LIMIT:
Ob11 = 256
0b10 =512
0b01 = 768
0b00 = 1023

7 RW FORCE_ALL_RINGS: This bit is set to a logical 1 if all rings must be enabled independent of the ring
address.

8 RW FSM_SELFRESET_ON_STATEVEC_PARITYERROR_ENABLE: FSM self reset on statevec parity error
enable.

9:11 RW RESERVED_PSCOM_MODE_LT: Reserved.

Register Name

PSCOMLE Error Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.PSCOM_STATUS_ERROR_REG
Address 0000000006010001 (SCOM)
Description This is the parallel-to-serial communication light edition (PSCOMLE) error register.
Bits SCOM Field Mnemonic: Description
0 RWX ACCUMULATED_PCB_WDATA PARITY_ERROR: Accumulated PCB write data parity error.
1 RWX ACCUMULATED_PCB_ADDRESS_PARITY_ERROR: Accumulated PCB address parity error.
2 RWX ACCUMULATED_DL_RETURN_WDATA_PARITY_ERROR: Accumulated DL return write data parity error.
3 RWX ACCUMULATED_DL_RETURN_PO_ERROR: Accumulated DL return PO error.
4 RWX ACCUMULATED_UL_RDATA_PARITY_ERROR: Accumulated UL read data parity error.
5 RWX ACCUMULATED_UL_PO0_ERROR: Accumulated UL PO error.
6 RWX ACCUMULATED_PARITY_ERROR_ON_INTERFACE_MACHINE: Accumulated parity error on interface
machine.
7 RWX ACCUMULATED_PARITY_ERROR_ON_P2S_MACHINE: Accumulated parity error on p2s machine.
8 RWX ACCUMULATED_TIMEOUT_WHILE_WAITING_FOR_ULCCH: Accumulated timeout while waiting for
ULCCH.
9 RWX ACCUMULATED_TIMEOUT_WHILE_WAITING_FOR_DLDCH_RETURN: Accumulated timeout while
waiting for DLDCH return.
10 RWX ACCUMULATED_TIMEOUT_WHILE_WAITING_FOR_ULDCH: Accumulated timeout while waiting for
ULDCH.
11 RWX ACCUMULATED_PSCOM_PARALLEL_WRITE_NVLD: Accumulated PSCOM parallel write NVLD.
12 RWX ACCUMULATED_PSCOM_PARALLEL_READ_NVLD: Accumulated PSCOM parallel read NVLD.
13 RWX ACCUMULATED_PSCOM_PARALLEL_ADDR_INVALID: Accumulated PSCOM parallel address invalid.
14 RWX ACCUMULATED_PCB_COMMAND_PARITY_ERROR: Accumulated PCB command parity error.
15 RWX ACCUMULATED_GENERAL_TIMEOUT: Accumulated general timeout.
16 RWX ACCUMULATED_SATELLITE_ACKNOWLEDGE_ACCESS_VIOLATION: Accumulated satellite
acknowledge access violation.
17 RWX ACCUMULATED_SATELLITE_ACKNOWLEDGE_INVALID_REGISTER: Accumulated satellite
acknowledge invalid register.
18 RWX TRAPPED_PCB_WDATA_PARITY_ERROR: Trapped PCB write data parity error.
19 RWX TRAPPED_PCB_ADDRESS_PARITY_ERROR: Trapped PCB address parity error.
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Bits SCOM Field Mnemonic: Description

20 RWX TRAPPED_DL_RETURN_WDATA_PARITY_ERROR: Trapped DL return write data parity error.

21 RWX TRAPPED_DL_RETURN_PO_ERROR: Trapped DL return PO error.

22 RWX TRAPPED_UL_RDATA PARITY_ERROR: Trapped UL read data parity error.

23 RWX TRAPPED_UL_PO_ERROR: Trapped UL PO error.

24 RWX TRAPPED_PARITY_ERROR_ON_INTERFACE_MACHINE: Trapped parity error on interface machine.

25 RWX TRAPPED_PARITY_ERROR_ON_P2S_MACHINE: Trapped parity error on p2s machine.

26 RWX TRAPPED_TIMEOUT_WHILE_WAITING_FOR_ULCCH: Trapped timeout while waiting for ULCCH.

27 RWX TRAPPED_TIMEOUT WHILE_WAITING_FOR_DLDCH_RETURN: Trapped timeout while waiting for
DLDCH return.

28 RWX TRAPPED_TIMEOUT_WHILE_WAITING_FOR_ULDCH: Trapped timeout while waiting for ULDCH.

29 RWX TRAPPED_PSCOM_PARALLEL_WRITE_NVLD: Trapped PSCOM parallel write NVLD.

30 RWX TRAPPED_PSCOM_PARALLEL_READ_NVLD: Trapped PSCOM parallel read NVLD.

31 RWX TRAPPED_PSCOM_PARALLEL_ADDR_INVALID: Trapped PSCOM parallel address invalid.

32 RWX TRAPPED_PCB_COMMAND_PARITY_ERROR: Trapped PCB command parity error.

33 RWX TRAPPED_GENERAL_TIMEOUT: Trapped general timeout.

34 RWX TRAPPED_SATELLITE_ACKNOWLEDGE_ACCESS_VIOLATION: Trapped satellite acknowledge access
violation.

35 RWX TRAPPED_SATELLITE_ACKNOWLEDGE_INVALID_REGISTER: Trapped satellite acknowledge invalid
register.

Register Name PSCOMLE Error Mask Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.PSCOM_ERROR_MASK

Address 0000000006010002 (SCOM)

Description This is the parallel-to-serial communication light edition (PSCOMLE) error mask register.

Bits SCOM Field Mnemonic: Description

0 RW MASK_PCB_WDATA_PARITY_ERROR: Mask PCB write data parity error.

1 RW MASK_PCB_ADDRESS_PARITY_ERROR: Mask PCB address parity error.

2 RW MASK_DL_RETURN_WDATA _PARITY_ERROR: Mask DL return write data parity error.

3 RW MASK_DL_RETURN_PO_ERROR: Mask DL return PO error.

4 RW MASK_UL_RDATA PARITY_ERROR: Mask UL read data parity error.

5 RW MASK_UL_PO0_ERROR: Mask UL PO error.

6 RW MASK_PARITY_ERROR_ON_INTERFACE_MACHINE: Mask parity error on the interface machine.

7 RW MASK_PARITY_ERROR_ON_P2S_MACHINE: Mask parity error on the p2s machine.

8 RW MASK_TIMEOUT_WHILE_WAITING_FOR_ULCCH: Mask timeout while waiting for ULCCH.

9 RW MASK_TIMEOUT_WHILE_WAITING_FOR_DLDCH_RETURN: Mask timeout while waiting for DLDCH
return.

10 RW MASK_TIMEOUT_WHILE_WAITING_FOR_ULDCH: Mask timeout while waiting or ULDCH.

11 RW MASK_PSCOM_PARALLEL_WRITE_NVLD: Mask PSCOM parallel write NVLD.

12 RW MASK_PSCOM_PARALLEL_READ_NVLD: Mask PSCOM parallel read NVLD.

13 RW MASK_PSCOM_PARALLEL_ADDR_INVALID: Mask PSCOM parallel address invalid.
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14 RW MASK_PCB_COMMAND_PARITY_ERROR: Mask PCB command parity error.

15 RW MASK_GENERAL_TIMEOUT: Mask general timeout.

16 RW MASK_SATELLITE_ACKNOWLEDGE_ACCESS_VIOLATION: Mask satellite acknowledge access violation.
17 RW MASK_SATELLITE_ACKNOWLEDGE_INVALID_REGISTER: Mask satellite acknowledge invalid register.

Register Name

PSCOMLE Address Trap Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.ADDR_TRAP_REG

Address 0000000006010003 (SCOM)

Description This is the parallel-to-serial communication light edition (PSCOMLE) address trap register.

Bits SCOM Field Mnemonic: Description

0:15 ROX PCB_ADDRESS_OF_LAST_TRANSACTION_WITH_ERROR: This field contains the PCB address of the
last transaction with an error.

16 ROX PCB_READ_NOTWRITE_OF_LAST_TRANSACTION_WITH_ERROR: PCB read, not write, of the last
transaction with an error.

17 ROX RESERVED_ADDR_LAST_TRAP_LT: Reserved 0.

18:30 ROX SERIAL2PARALLEL_STATE_MACHINE_AT_TIME_OF_ERROR: Serial2 parallel state machine at the time
of the error.

31 ROX SATELLITE_ACKNOWLEDGE_BIT_RETURN_PARITY: Satellite acknowledge bit: This bit is set to 1 if no
parity error is detected in the satellite number or acknowledgment bits.

32 ROX SATELLITE_ACKNOWLEDGE_BIT_WRITE_PARITY_ERROR: This bit is set if a write parity error is
detected by the satellite.

33 ROX SATELLITE_ACKNOWLEDGE_BIT_ACCESS_VIOLATION: This bit is set if an invalid read or write access
is detected by the satellite.

34 ROX SATELLITE_ACKNOWLEDGE_BIT_INVALID_REGISTER: This bit is set if an invalid register address is
detected by the satellite.

Register Name

Ring Lock Enable Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.WRITE_PROTECT_ENABLE_REG
Address 0000000006010005 (SCOM)
Description This register enables the ring lock.

Bits SCOM

Field Mnemonic: Description

0 RW

ENABLE_RING_LOCKING: General enable of ring locking upon a write to a specific ring.

1 RW

RESERVED_RING_LOCKING: Reserved.

Register Name

Write Protect Rings Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.WRITE_PROTECT_RINGS_REG
Address 0000000006010006 (SCOM)

Description This register writes ring protect bit maps.
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Bits SCOM

Field Mnemonic: Description

0:15 RW

WRITE_PROTECT_RINGS: Write protect bit map for each ring.

Register Name

Atomic Lock Mask Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.ATOMIC_LOCK_MASK_LATCH_REG

Address 0000000006010007 (SCOM)

Description This register provides a bit mask for atomic locking.

Bits SCOM Field Mnemonic: Description

0:15 RW ATOMIC_LOCK_MASK: This field provides a bit mask for atomic locking on a ring-by-ring basis.

Register Name

Ring Fence Enable Mask Register

Mnemonic TP.TCXB.XB.EPS.PSC.PSC.RING_FENCE_MASK_LATCH_REG

Address 0000000006010008 (SCOM)

Description This register provides a bit mask for ring fencing.

Bits SCOM Field Mnemonic: Description

0 RO constant = 0b0

1:15 RW RING_FENCE_ENABLE_MASK: This field provides a bit mask for ring fencing on a ring-by-ring basis.

Register Name

Trace Array High Data Register

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_HI_DATA_REG
Address 0000000006010400 (SCOM)

Description This register provides the high trace-array data.

Bits SCOM Field Mnemonic: Description

0:63 ROX TRACE_HI_DATA: This field contains trace array data 0:63.

Register Name

Trace Array Low Data Register

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_LO_DATA_REG
Address 0000000006010401 (SCOM)

Description This register provides the low trace-array data.

Bits SCOM Field Mnemonic: Description

0:31 ROX TRACE_LO_DATA: Trace array data 64:95.

32:41 ROX TRACE_ADDRESS: Trace address.

42:50 ROX TRACE_LAST_BANK: Trace last bank.

51 ROX TRACE_LAST_BANK_VALID: Trace last bank valid.

52 ROX TRACE_WRITE_ON_RUN: Trace write-on-run indicator.
53 ROX TRACE_RUNNING: Trace run indicator.
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Bits SCOM

Field Mnemonic: Description

54:63 ROX

TRACE_HOLD_ADDRESS: Trace hold address (pointing to the last entry).

Register Name

Trace Control Configuration Register

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRCTRL_CONFIG

Address 0000000006010402 (SCOM)

Description This register contains trace control configuration fields.

Bits SCOM Field Mnemonic: Description

0 RW STORE_ON_TRIG_MODE: This bit enables store on trigger mode.

1 RW WRITE_ON_RUN_MODE: This bit enables an unconditional forced write when a trace runs.

2:9 RW EXTEND_TRIG_MODE: This field contains the counter value for extended trigger mode.

10 RW BANK_MODE: This bit enables bank mode.

11 RW ENH_TRACE_MODE: This bit enables enhanced trace mode.

12 RW LOCAL_CLOCK_GATE_CONTROL: When this bit is set, internal clock gating is disabled. The trace control
logic and the trace data pipeline are always clocked.

13 RW UNUSED_13B. Unused.

14:17 RW TRACE_SELCT_CONTROL: This field is a selector for two sets of external trace bus multiplexers:
tra_mux0_sel(0:1) and tra_mux1_sel(0:1).

18:21 RW SPARE_CONTROL: This field contains spare control bits.

Register Name

Trace Data Configuration Register 0

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_O
Address 0000000006010403 (SCOM)
Description This register contains a trace data compare mask for bits 0 — 63.

Bits SCOM

Field Mnemonic: Description

0:63 RW

CMP_MSK_LT_B_0_TO_63: This field contains a trace data compare mask for bits 0 - 63.

Register Name

Trace Data Configuration Register 1

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_1

Address 0000000006010404 (SCOM)

Description This register contains a trace data compare mask for bits 64 — 87.

Bits SCOM Field Mnemonic: Description

0:23 RW CMP_MSK_LT_B_64_TO_87: This field contains a trace data compare mask for bits 64 — 87.
Version 1.2

31 March 2017—IBM Confidential

Page 57 of 2380



Specification

h
-l
[

POWERS9 Registers Advance

Register Name Trace Data Configuration Register 2

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_2

Address 0000000006010405 (SCOM)

Description This register contains patterns A and B.

Bits SCOM Field Mnemonic: Description

0:23 RW PATTERNA: Pattern match for pattern A 0 — 23.

24:47 RW PATTERNB: Pattern match for pattern B 0 - 23.

Register Name Trace Data Configuration Register 3

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_3

Address 0000000006010406 (SCOM)

Description This register contains patterns C and D.

Bits SCOM Field Mnemonic: Description

0:23 RW PATTERNC: Pattern match for pattern C 0 — 23.

24:47 RW PATTERND: Pattern match for pattern D 0 — 23.

Register Name Trace Data Configuration Register 4

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_4

Address 0000000006010407 (SCOM)

Description This register contains masks A and B.

Bits SCOM Field Mnemonic: Description

0:23 RW MASKA: Mask A.

24:47 RW MASKB: Mask B.

Register Name Trace Data Configuration Register 5

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_5

Address 0000000006010408 (SCOM)

Description This register contains masks C and D.

Bits SCOM Field Mnemonic: Description

0:23 RW MASKC: Mask C.

24:47 RW MASKD: Mask D.

Register Name Trace Data Configuration Register 9

Mnemonic TP.TCXB.XB.TRAO.TRO.TRACE_TRDATA_CONFIG_9

Address 0000000006010409 (SCOM)

Description This register contains trace data configuration fields.
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Bits SCOM Field Mnemonic: Description

0 RW DISABLE_COMPRESSION: Disable trace data compression (store data every cycle).

1 RW ERROR_BIT_COMPRESSION_CARE_MASK: Take into account (care about) changes in the error bit for

trace data compression (default = 0).

2:3 RW MATCHA_MUXSEL: Match PATTERNA against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
Ob11 = Debug bus bits(72:87) | 8 zeroes.

4:5 RW MATCHB_MUXSEL: Match PATTERNB against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
0b11 = Debug bus bits(72:87) | 8 zeroes.

6:7 RW MATCHC_MUXSEL: Match PATTERNC against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
Ob11 = Debug bus bits(72:87) | 8 zeroes.

8:9 RW MATCHD_MUXSEL: Match PATTERND against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
0Ob11 = Debug bus bits(72:87) | 8 zeroes.

10:13 RW TRIGO_OR_MASK:
Note: The OR of all selected MATCHes is ORed with the result of TRIGO_AND.
Ob1XXX selects MATCHA OR
0bX1XX selects MATCHB OR
0bXX1X selects MATCHC OR
0bXXX1 selects MATCHD OR
0b0000 selects to not OR any MATCHes.

14:17 RW TRIGO_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with the result of TRIGO_OR.
Ob1XXX selects MATCHA AND
0bX1XX selects MATCHB AND
0bXX1X selects MATCHC AND
ObXXX1 selects MATCHD AND
0b0000 selects to not AND any MATCHes together to form TRIGO.

18:21 RW TRIG1_OR_MASK:
Note: The OR of all selected MATCHes is ORed with the result of TRIG1_AND.
0b1XXX selects MATCHA OR
0bX1XX selects MATCHB OR
0bXX1X selects MATCHC OR
0bXXX1 selects MATCHD OR
0b0000 selects to not OR any MATCHes to form TRIG1.

22:25 RW TRIG1_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with the result of TRIG1_OR.
Ob1XXX selects MATCHA AND
0bX1XX selects MATCHB AND
ObXX1X selects MATCHC AND
0bXXX1 selects MATCHD AND
0b0000 selects to not AND any MATCHes together to form TRIG1.

26 RW TRIGO_NOT_MODE: Invert TRIGO before using it.
27 RW TRIG1_NOT_MODE: Invert TRIG1 before using it.
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Bits SCOM Field Mnemonic: Description
28:31 RW MATCH_NOT_MODE: Invert the match polarity before using it to form a TRIGger.
0b1000 inverts MATCHA.
0b0100 inverts MATCHB.
0b0010 inverts MATCHC.
0b0001 inverts MATCHD.
32:35 RW Reserved field.
36 RW DD1_STRETCH_TRIGGER_PULSES: (DD1 workaround) Stretch trigger output pulses to two clocks. This
bit must be enabled for MCFAST and L2FAST traces.
37 RW Reserved field.

Register Name

Trace Array High Data Register

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_HI_DATA_REG
Address 0000000006010440 (SCOM)

Description This register provides the high trace array data.

Bits ‘SCOM Field Mnemonic: Description

0:63 ‘ ROX TRACE_HI_DATA: This field contains trace array data 0:63.

Register Name

Trace Array Low Data Register

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_LO_DATA REG
Address 0000000006010441 (SCOM)

Description This register provides the low trace array data.

Bits SCOM Field Mnemonic: Description

0:31 ROX TRACE_LO_DATA: Trace array data 64:95.

32:41 ROX TRACE_ADDRESS: Trace address.

42:50 ROX TRACE_LAST_BANK: Trace last bank.

51 ROX TRACE_LAST_BANK_VALID: Trace last bank valid.

52 ROX TRACE_WRITE_ON_RUN: Trace write-on-run indicator.
53 ROX TRACE_RUNNING: Trace run indicator.

54:63 ROX TRACE_HOLD_ADDRESS: Trace hold address (pointing to the last entry).

Register Name

Trace Control Configuration Register

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRCTRL_CONFIG

Address 0000000006010442 (SCOM)

Description This register contains trace control configuration fields.

Bits SCOM Field Mnemonic: Description

0 RW STORE_ON_TRIG_MODE: This bit enables store on trigger mode.

1 RW WRITE_ON_RUN_MODE: This bit enables an unconditional forced write when a trace runs.
2:9 RW EXTEND_TRIG_MODE: This field contains the counter value for extended trigger mode.
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10 RW BANK_MODE: This bit enables bank mode.

11 RW ENH_TRACE_MODE: This bit enables enhanced trace mode.

12 RW LOCAL_CLOCK_GATE_CONTROL: When this bit is set, internal clock gating is disabled. The trace control
logic and the trace data pipeline are always clocked.

13 RW UNUSED_13B. Unused.

14:17 RW TRACE_SELCT_CONTROL: This field is a selector for two sets of external trace bus multiplexers:
tra_mux0_sel(0:1) and tra_mux1_sel(0:1).

18:21 RW SPARE_CONTROL: This field contains spare control bits.

Register Name

Trace Data Configuration Register 0

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_0

Address 0000000006010443 (SCOM)

Description This register contains a trace data compare mask for bits 0 — 63.

Bits SCOM Field Mnemonic: Description

0:63 RW CMP_MSK_LT_B_0_TO_63: This field contains a trace data compare mask for bits O - 63.

Register Name

Trace Data Configuration Register 1

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_1
Address 0000000006010444 (SCOM)
Description This register contains a trace data compare mask for bits 64 — 87.

Bits SCOM

Field Mnemonic: Description

0:23 RW

CMP_MSK_LT_B_64 TO_87: This field contains a trace data compare mask for bits 64 — 87.

Register Name

Trace Data Configuration Register 2

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_2
Address 0000000006010445 (SCOM)

Description This register contains patterns A and B.

Bits SCOM Field Mnemonic: Description

0:23 RW PATTERNA: Pattern match for pattern A 0 — 23.

24:47 RW PATTERNB: Pattern match for pattern B 0 - 23.

Register Name

Trace Data Configuration Register 3

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_3
Address 0000000006010446 (SCOM)

Description This register contains patterns C and D.
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Bits SCOM

Field Mnemonic: Description

0:23 RW

PATTERNC: Pattern match for pattern C 0 — 23.

24:47 RW

PATTERND: Pattern match for pattern D 0 — 23.

Register Name

Trace Data Configuration Register 4

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_4
Address 0000000006010447 (SCOM)
Description This register contains masks A and B.

Bits SCOM

Field Mnemonic: Description

0:23 RW

MASKA: Mask A.

24:47 RW

MASKB: Mask B.

Register Name

Trace Data Configuration Register 5

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_5
Address 0000000006010448 (SCOM)

Description This register contains masks C and D.

Bits SCOM Field Mnemonic: Description

0:23 RW MASKC: Mask C.

24:47 RW MASKD: Mask D.

Register Name

Trace Data Configuration Register 9

Mnemonic TP.TCXB.XB.TRAO.TR1.TRACE_TRDATA_CONFIG_9
Address 0000000006010449 (SCOM)
Description This register contains trace data configuration fields.
Bits SCOM Field Mnemonic: Description
0 RW DISABLE_COMPRESSION: Disable trace data compression (store data every cycle).
1 RW ERROR_BIT_COMPRESSION_CARE_MASK: Take into account (care about) changes in the error bit for
trace data compression (default = 0).
2:3 RW MATCHA_MUXSEL: Match PATTERNA against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
0b11 = Debug bus bits(72:87) | 8 zeroes.
4:5 RW MATCHB_MUXSEL: Match PATTERNB against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
Ob11 = Debug bus bits(72:87) | 8 zeroes.
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Bits
6:7

8:9

10:13

14:17

18:21

22:25

26
27
28:31

32:35
36

37

SCOM
RW

RW

RW

RW

RW

RW

RW
RW
RW

RW
RW

RW

Field Mnemonic: Description

MATCHC_MUXSEL: Match PATTERNC against:
0b00 = Debug bus bits(00:23).

0b01 = Debug bus bits(24:47).

0b10 = Debug bus bits(48:71).

Ob11 = Debug bus bits(72:87) | 8 zeroes.

MATCHD_MUXSEL: Match PATTERND against:
0b00 = Debug bus bits(00:23).

0b01 = Debug bus bits(24:47).

0b10 = Debug bus bits(48:71).

0b11 = Debug bus bits(72:87) | 8 zeroes.

TRIGO_OR_MASK:

Note: The OR of all selected MATCHes is ORed with result of TRIGO_AND:
Ob1XXX selects MATCHA OR

0bX1XX selects MATCHB OR

0bXX1X selects MATCHC OR

ObXXX1 selects MATCHD OR

0b0000 selects to not OR any MATCHes.

TRIGO_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with result of TRIGO_OR:
O0b1XXX selects MATCHA AND

O0bX1XX selects MATCHB AND

0bXX1X selects MATCHC AND

0bXXX1 selects MATCHD AND

0b0000 selects to not AND any MATCHes together to form TRIGO.

TRIG1_OR_MASK:

Note: The OR of all selected MATCHes is ORed with the result of TRIG1_AND:
0b1XXX selects MATCHA OR

0bX1XX selects MATCHB OR

0bXX1X selects MATCHC OR

0bXXX1 selects MATCHD OR

0b0000 selects to not OR any MATCHes to form TRIG1.

TRIG1_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with the result of TRIG1_OR:
0b1XXX selects MATCHA AND

O0bX1XX selects MATCHB AND

0bXX1X selects MATCHC AND

ObXXX1 selects MATCHD AND

0b0000 selects to not AND any MATCHes together to form TRIG1.

TRIGO_NOT_MODE: Invert TRIGO before using it.
TRIG1_NOT_MODE: Invert TRIG1 before using it.

MATCH_NOT_MODE: Invert the match polarity before using it to form a TRIGger.
0b1000 inverts MATCHA.
0b0100 inverts MATCHB.
0b0010 inverts MATCHC.
0b0001 inverts MATCHD.

Reserved field.

DD1_STRETCH_TRIGGER_PULSES: (DD1 workaround) Stretch trigger output pulses to two clocks. This
bit must be enabled for MCFAST and L2FAST traces.

Reserved field.
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Register Name

Trace Array High Data Register

Mnemonic TP.TCXB.XB.TRAL1.TRO.TRACE_HI_DATA_REG
Address 0000000006010480 (SCOM)

Description This register provides the high trace-array data.

Bits SCOM Field Mnemonic: Description

0:63 ROX TRACE_HI_DATA: This field contains trace array data 0:63.

Register Name

Trace Array Low Data Register

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_LO_DATA REG
Address 0000000006010481 (SCOM)

Description This register provides the low trace-array data.

Bits SCOM Field Mnemonic: Description

0:31 ROX TRACE_LO_DATA: Trace array data 64:95.

32:41 ROX TRACE_ADDRESS: Trace address.

42:50 ROX TRACE_LAST_BANK: Trace last bank.

51 ROX TRACE_LAST_BANK_VALID: Trace last bank valid.

52 ROX TRACE_WRITE_ON_RUN: Trace write-on-run indicator.
53 ROX TRACE_RUNNING: Trace run indicator.

54:63 ROX TRACE_HOLD_ADDRESS: Trace hold address (pointing to the last entry).

Register Name

Trace Control Configuration Register

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRCTRL_CONFIG

Address 0000000006010482 (SCOM)

Description This register contains trace control configuration fields.

Bits SCOM Field Mnemonic: Description

0 RW STORE_ON_TRIG_MODE: This bit enables store on trigger mode.

1 RW WRITE_ON_RUN_MODE: This bit enables an unconditional forced write when a trace runs.

2:9 RW EXTEND_TRIG_MODE: This field contains the counter value for extended trigger mode.

10 RW BANK_MODE: This bit enables bank mode.

11 RW ENH_TRACE_MODE: This bit enables enhanced trace mode.

12 RW LOCAL_CLOCK_GATE_CONTROL: When this bit is set, internal clock gating is disabled. The trace control
logic and the trace data pipeline are always clocked.

13 RW UNUSED_13B. Unused.

14:17 RW TRACE_SELCT_CONTROL: This field is a selector for two sets of external trace bus multiplexers:
tra_mux0_sel(0:1) and tra_mux1_sel(0:1).

18:21 RW SPARE_CONTROL: This field contains spare control bits.
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Register Name

Trace Data Configuration Register 0

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_0

Address 0000000006010483 (SCOM)

Description This register contains a trace data compare mask for bits 0 — 63.

Bits SCOM Field Mnemonic: Description

0:63 RW CMP_MSK_LT_B_0_TO_63: This field contains a trace data compare mask for bits 0 - 63.

Register Name

Trace Data Configuration Register 1

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_1

Address 0000000006010484 (SCOM)

Description This register contains a trace data compare mask for bits 64 — 87.

Bits SCOM Field Mnemonic: Description

0:23 RW CMP_MSK_LT_B_64_TO_87: This field contains a trace data compare mask for bits 64 — 87.

Register Name

Trace Data Configuration Register 2

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_2
Address 0000000006010485 (SCOM)
Description This register contains patterns A and B.

Bits SCOM

Field Mnemonic: Description

0:23 RW

PATTERNA: Pattern match for pattern A 0 — 23.

24:47 RW

PATTERNB: Pattern match for pattern B 0 - 23.

Register Name

Trace Data Configuration Register 3

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_3
Address 0000000006010486 (SCOM)

Description This register contains patterns C and D.

Bits SCOM Field Mnemonic: Description

0:23 RW PATTERNC: Pattern match for pattern C 0 — 23.

24:47 RW PATTERND: Pattern match for pattern D 0 — 23.

Register Name

Trace Data Configuration Register 4

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_4
Address 0000000006010487 (SCOM)

Description This register contains masks A and B.
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Bits SCOM

Field Mnemonic: Description

0:23 RW

MASKA: Mask A.

24:47 RW

MASKB: Mask B.

Register Name

Trace Data Configuration Register 5

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_5
Address 0000000006010488 (SCOM)
Description This register contains masks C and D.

Bits SCOM

Field Mnemonic: Description

0:23 RW

MASKC: Mask C.

24:47 RW

MASKD: Mask D.

Register Name

Trace Data Configuration Register 9

Mnemonic TP.TCXB.XB.TRA1.TRO.TRACE_TRDATA_CONFIG_9
Address 0000000006010489 (SCOM)
Description This register contains trace data configuration fields.
Bits SCOM Field Mnemonic: Description
0 RW DISABLE_COMPRESSION: Disable trace data compression (store data every cycle).
1 RW ERROR_BIT_COMPRESSION_CARE_MASK: Take into account (care about) changes in the error bit for
trace data compression (default = 0).
2:3 RW MATCHA_MUXSEL: Match PATTERNA against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
0b11 = Debug bus bits(72:87) | 8 zeroes.
4:5 RW MATCHB_MUXSEL: Match PATTERNB against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
Ob11 = Debug bus bits(72:87) | 8 zeroes.
6:7 RW MATCHC_MUXSEL: Match PATTERNC against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
Ob11 = Debug bus bits(72:87) | 8 zeroes.
8:9 RW MATCHD_MUXSEL: Match PATTERND against:
0b00 = Debug bus bits(00:23).
0b01 = Debug bus bits(24:47).
0b10 = Debug bus bits(48:71).
0b11 = Debug bus bits(72:87) | 8 zeroes.
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Bits SCOM Field Mnemonic: Description
10:13 RW TRIGO_OR_MASK:

Note: The OR of all selected MATCHes is ORed with result of TRIGO_AND:
0b1XXX selects MATCHA OR

0bX1XX selects MATCHB OR

0bXX1X selects MATCHC OR

0bXXX1 selects MATCHD OR

0b0000 selects to not OR any MATCHes.

14:17 RW TRIGO_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with result of TRIGO_OR:
Ob1XXX selects MATCHA AND
O0bX1XX selects MATCHB AND
ObXX1X selects MATCHC AND
ObXXX1 selects MATCHD AND
0b0000 selects to not AND any MATCHes together to form TRIGO.

18:21 RW TRIG1_OR_MASK:
Note: The OR of all selected MATCHes is ORed with the result of TRIG1_AND:
0b1XXX selects MATCHA OR
O0bX1XX selects MATCHB OR
ObXX1X selects MATCHC OR
ObXXX1 selects MATCHD OR
0b0000 selects to not OR any MATCHes to form TRIG1.

22:25 RW TRIG1_AND_MASK:
Note: The AND of the following selected MATCHes is ORed with the result of TRIG1_OR:
Ob1XXX selects MATCHA AND
0bX1XX selects MATCHB AND
ObXX1X selects MATCHC AND
ObXXX1 selects MATCHD AND
0b0000 selects to not AND any MATCHes together to form TRIG1.

26 RW TRIGO_NOT_MODE: Invert TRIGO before using it.
27 RW TRIG1_NOT_MODE: Invert TRIG1 before using it.
28:31 RW MATCH_NOT_MODE: Invert the match polarity before using it to form a TRIGger.

0b1000 inverts MATCHA.
0b0100 inverts MATCHB.
0b0010 inverts MATCHC.
0b0001 inverts MATCHD.

32:35 RW Reserved field.

36 RW DD1_STRETCH_TRIGGER_PULSES: (DD1 workaround) Stretch trigger output pulses to two clocks. This
bit must be enabled for MCFAST and L2FAST traces.

37 RW Reserved field.

Register Name Debug Mode Register

Mnemonic TP.TCXB.XB.EPS.DBG.DBG_MODE_REG

Address 00000000060107CO0 (SCOM)

Description This is debug macro configuration register O for the configuration component.

Bits SCOM Field Mnemonic: Description

0:2 RW GLB_BRCST_MODE: Global broadcast mode (0 - 2):

100 = dbg_trace_run and dbg_trace_freeze.

101 = pc_tedbg_trace_run_fncd and dbg_trace_freeze.
110 = dbg_triggers_out(0 to 1).

111 = pc_tedbg_triggers(0 to 1) (from core.)
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Bits SCOM Field Mnemonic: Description
35 RW TRACE_SEL_MODE: Select source for trace_run and bank:
001 = core trace run and bank.
010 = tp broadcast run and 0.
011 = tc_dbg_inter_brcst latched.
100 = tc_dbg_dbg_sync_brcst_rcv.
else: dbg_trace_run and dbg_trace_bank.
6:7 RW TRIG_SEL_MODE: Select source for tcdbg_trigger(0):
10 = global broadcast.
11 = pc_tcdbg_trigger (from core).
else: dbg_triggers_out(0:1).
8 RW STOP_ON_XSTOP_SELECTION: This bit enables a trace stop on a checkstop.
9 RW STOP_ON_RECOV_ERR_SELECTION: This bit enables a trace stop on a recoverable