O
L

CKET

ARM

ARMO20T

(Rev 1)

Technical Reference Manual

ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

ARM920T
Technical Reference Manual

Copyright © 2000, 2001 ARM Limited. All rights reserved.

Release Information

Change history

Date Issue  Change

31st January 2000 A First release
5th September 2000 B Second release
18th April 2001 C Third release

Proprietary Notice

Words and logos marked with © or ™ are registered trademarks or trademarks owned by ARM Limited, except
as otherwise stated below in this proprietary notice. Other brands and names mentioned herein may be the
trademarks of their respective owners.

Neither the whole nor any part of the information contained in, or the product described in, this document
may be adapted or reproduced in any material form except with the prior written permission of the copyright

holder.

The product described in this document is subject to continuous developments and improvements. All
particulars of the product and its use contained in this document are given by ARM in good faith. However,
all warranties implied or expressed, including but not limited to implied warranties of merchantability, or
fitness for purpose, are excluded.

This document is intended only to assist the reader in the use of the product. ARM Limited shall not be liable
for any loss or damage arising from the use of any information in this document, or any error or omission in
such information, or any incorrect use of the product.

Figure 9-5 on page 9-12 reprinted with permission IEEE Std 1149.1-1990, IEEE Standard Test Access Port
and Boundary-Scan Architecture Copyright 2000, by IEEE. The IEEE disclaims any responsibility or liability
resulting from the placement and use in the described manner

Confidentiality Status

This document is Non-Confidential. The right to use, copy and disclose this document may be subject to
license restrictions in accordance with the terms of the agreement entered into by ARM and the party that
ARM delivered this document to.

Product Status

The information in this document is final, that is for a developed product.

Web Address

http://www.arm.com

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Contents

ARM920T Technical Reference Manual

Chapter 1

Chapter 2

Chapter 3

DOCKET

_ ARM

Preface
About this dOCUMENT ..o e XVi
FUrther reading .......ooeeiiiiee e XiX
Feedback ... XX
Introduction
1.1 About the ARMO20T ......ooiiiiiiie ettt e 1-2
1.2 Processor functional block diagram ...........cccccooiiiiiiii e 1-3

Programmer’s Model

21 About the programmer’'s model ... 2-2
2.2 About the ARMOTDMI programmer’'s model .........ccccocevirieereiieneeeeeene 2-3
2.3 CP15 register Map SUMMATY ......cocuierieeiiiiieeieeiee s s 2-5

Memory Management Unit

3.1 AbOUt the MMU ... e e e 3-2
3.2 MMU program accessible registers ..., 3-4
3.3 Address translation ..........ccciiiiii 3-6
3.4 MMU faults and CPU @bors ........cccoieiiiiiiiniiiieeees e 3-21
3.5 Fault address and fault status registers ...........ccccoceeiiiiiiiniin e 3-22
3.6 Domain acCess CONIOI .......veiiecieieiieee e 3-23
3.7 Fault checking SEQUENCE .........coi e 3-25

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Contents

3.8 External abors ........coooiiiiii e 3-28
3.9 Interaction of the MMU and caches ..........ccccooiviiiiiinicncn e 3-29
Chapter 4 Caches, Write Buffer, and Physical Address TAG (PA TAG) RAM
4.1 About the caches and write buffer ... 4-2
4.2 ICACKNE ... s 4-4
4.3 DCache and write BUFfer .........cooiiiiii e 4-9
4.4 CaChe CONBIENCE .....cocuiiiiiii e 4-16
4.5 Cache cleaning when [0ckdown iS iN USE ........cccceeriiiiiieieinii e 4-19
4.6 Implementation NOES ... 4-20
4.7 Physical address TAG RAM ... 4-21
4.8 Drain write BUFfEr .........viciiiii i 4-22
4.9 Wait fOr iNTEITUPT ... 4-23
Chapter 5 Clock Modes
5.1 About ARMO20T ClIOCKING .....ccviiiiiiieiiiee e 5-2
5.2 FastBuS MOGE .....cooiiiiiiiie e 5-3
5.3 SYNChrONOUS MOE .....oouiiiiiiiiieiiie ettt sae e 5-4
5.4 ASYNCNIONOUS MOTE .....oeiiiiiiiiieee et 5-6
Chapter 6 Bus Interface Unit
6.1 About the ARM920T bus interface .........c.cceverieiiieeieenie e
6.2 Unidirectional AMBA ASB interface .........ccccceoeiiiieieenii e
6.3 Fully-compliant AMBA ASB interface
6.4 AMBA AHB INterface ......occciiiieiieeee e
6.5 Level 2 cache support and performance analysis ..........ccccceeeverieeernenn. 6-22
Chapter 7 Coprocessor Interface
7.1 About the ARM920T coprocessor interface .........cccocevevceeeiiieeeiieensiee e 7-2
7.2 LDC/STOC ittt ettt s et e e et esae e eane e saeas 7-5
7.3 MCR/MRC ...ttt 7-9
7.4 INErlOCKEd MCR ...t 7-11
7.5 L0 TP PP PR PP PRPURRTRN 7-13
7.6 Privileged iNStrUCtIONS ..........coo i 7-15
7.7 Busy-waiting and interrupts ..........cooceiiiieei e 7-17
Chapter 8 Trace Interface Port
8.1 About the ETM interface ... 8-2
Chapter 9 Debug Support
9.1 ADOUL ABDUQG .. 9-2
9.2 DEbUQG SYSIEIMS ..o e 9-3
9.3 Debug interface SignalS .........cooooiiiiieiieeee e 9-5
9.4 Scan chains and JTAG interface .........ccccvviiiieiie i 9-11
9.5 The JTAG state Machine ........c.ccoviiiieniiiiiee e 9-12
9.6 Test data regiSters ... 9-19

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Chapter 10

Chapter 11

Chapter 12
Chapter 13

Appendix A

Appendix B

DOCKET

_ ARM

Contents

9.7 ARMO20T €Ore CIOCKS ......ooviiiiiiiiieicirie et 9-41
9.8 Clock switching during debug ..........cooveiiiiiiiiii e 9-42
9.9 Clock switching during teSt .......coouiii i 9-43
9.10 Determining the core state and system state ..........ccccciviiiiiiicciicen, 9-44
9.11 Exit from debug state ... 9-47
9.12 The behavior of the program counter during debug ..........ccceevveiiieeenneen. 9-50
9.13 EmbeddedICE MacroCell ...........coeiieiiiiiiienienieesee e 9-53
9.14 VeCtor CAICNING ....ooiciiiieee e e 9-60
9.15 SINGIE-SIEPPING ..veeeiiiiieeee e e 9-61
9.16 Debug communications channel .............ccccccooiiiiiiinn e 9-62
TrackingICE

10.1 About TrackingICE ... 10-2
10.2 TimiNG reqUIrEMENtS .........coiiiiiiiiiee e 10-3
10.3 TrackinGICE OULPULS ......eiiiiiiie et e 10-4

AMBA Test Interface

111 About the AMBA test interface ...........ceeeeiiiiiiiiieeeeceeeeee e 11-2
11.2 Entering and exiting AMBA Test ..o 11-3
11.3 FUNCLIONAITEST ... 11-4
11.4 BUrst OPerations ........ooveeiiiiiii 11-11
115 PA TAG RAMIEST ...ttt a e 11-12
11.6 (072 1o g 1= (=) A 11-15
11.7 MMU EEST ..o e e e e e e e e e e e e e e e e 11-19

Instruction Cycle Summary and Interlocks

121 About the instruction cycle SuMmMary .........ccccccviiiiiieeniee e 12-2
12.2 Instruction CyCle tIMES ......c.oiiiiiiiie e 12-3
12.3 INEEIIOCKS .o e s 12-6

AC Characteristics

13.1 ARMO20T timing didgrams ........coccvevrrireiiiiiee e 13-2
13.2 ARMO20T timing parameters ..........cccveiiiiiiieeeieeeee e 13-14
13.3 Timing definitions for the ARM920T Trace Interface Port ...........c.c....... 13-24

Signal Descriptions

A1 AMBA SIGNAIS ... A-2
A2 Coprocessor interface Signals ..o A-5
A3 JTAG and TAP controller Signals ..........coceeierieiiieeieesee e A-7
A4 Debug SIGNAIS ...ccoeeiiiiie e A-10
A5 Miscellaneous SigNaIS ........cccoiiiiiiiiiiiee e A-12
A.6 ARMO920T Trace Interface Port Signals ......cccccceeveiiiiieiiiieeeee e A-13

CP15 Test Registers
B.1 About the test regiSters ... B-2
B.2 Test State regiSter .......ooeiiieiee e e B-3

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




