ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



J-Link / J-Trace
User Guide

Document: UMQ08001
Software Version: 6.16d

Revision: 0
Date: June 21, 2017

Vi
SEGGER

A product of SEGGER Microcontroller GmbH & Co. KG

www.segger.com




Disclaimer

Specifications written in this document are believed to be accurate, but are not guaranteed to
be entirely free of error. The information in this manual is subject to change for functional or
performance improvements without notice. Please make sure your manual is the latest edition.
While the information herein is assumed to be accurate, SEGGER Microcontroller GmbH & Co.
KG (SEGGER) assumes no responsibility for any errors or omissions. SEGGER makes and you
receive no warranties or conditions, express, implied, statutory or in any communication with you.
SEGGER specifically disclaims any implied warranty of merchantability or fitness for a particular
purpose.

Copyright notice

You may not extract portions of this manual or modify the PDF file in any way without the prior
written permission of SEGGER. The software described in this document is furnished under a
license and may only be used or copied in accordance with the terms of such a license.

© 2004-2017 SEGGER Microcontroller GmbH & Co. KG, Hilden / Germany
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Brand and product names are trademarks or registered trademarks of their respective holders.
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Manual versions

This manual describes the current software version. If you find an error in the manual or a
problem in the software, please report it to us and we will try to assist you as soon as possible.

Contact us for further information on topics or functions that are not yet documented.
Print date: June 21, 2017

Manual

: Revision| Date By Description
version

Chapter “Working with J-Link and J-Trace”
6.14 6 170407 NV | * Section “J-Link scriptfiles”: Updated
" JLINK_ExecCommand () ” description

Chapter “J-Flash SPI”

6.14 5 170320 EL Updated screenshots
Chapter “Working with J-Link and J-Trace”
6.14 4 170317 NV Section “J-Link scriptfiles”:

Added: “ JLINK_ExecCommand ()"
Section “Keil MDK-ARM” added for Command string execution

Chapter “Working with J-Link and J-Trace”

* Section “J-Link scriptfiles”:

6.14 3 170220 NV Added: “OnTraceStart()” and * JLINK_TRACE_Portwidth”
Chapter “Trace”

* Added crossreference to “JLINK_TRACE_Portwidth”

Chapter “Introduction”
*Added Subsubsection “Software and Hardware
Features Overview” to all device Subsections.
*Edited Subsection “”J-Trace ARM.
*Section “Target interfaces and adapters”:
edited "RESET” to "nRESET"” and updated description.

6.14 2 170216 NV

Chapter “Working with J-Link and J-Trace”
* Section “Exec Commands”: Updated
SetResetPulselLen
TraceSampleAdjust
Chapter “Trace”
* Section “Tracing via trace pins”: Updated

6.14 1 170210 NV

Chapter “Working with J-Link”

* Section “Exec Commands”: Updated
SelectTraceSource
SetRAWTRACEPinDelay
ReadIntoTraceCache

Chapter “Trace” added.

6.14 0 170201 | AG

Chapter “Working With J-Link”

6.10a 0 160820 EL |« Section “Exec Commands”: Updated ExcludeFlashCacheRanges.

Chapter “Introduction”

* Removed “Model Feature Lists”

6.00i 0 160802 EL | Chapter “Adding Support for New Devices"”:
renamed to “Open Flash Loader”

Chapter "Open Flash Loader” updated.

Chapter “J-Flash SPI”

6.00 1 160617 EL | « Added chapter “"Custom Command Sequences”
6.00 0 160519 AG | Chapter “Adding Support for New Devices” added.
Chapter “Related Software”
5.12f 0 160503 AB | x Section “J-Link RTT Viewer” updated and moved from section “RTT".
Chapter “Working with J-Link and J-Trace”
5.12d 1 160427 AG |« Section “J-Link script files” updated.
Chapter “Working with J-Link and J-Trace”
5.12d 0 160425 | AG | Section “J-Link script files” updated.
Chapter “Related Software”
5.12c 0 160413 NG | * Section “J-Link Commander”
Typo fixed.
Chapter “Related Software”
* W "
5.12¢ 1 160418 NG Section “J-Link Commander

Commands and commandline options added.
Chapter “Working with J-Link and J-Trace”
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Manual I -
. Revision| Date By Description
version
* Section "Command strings”
Command “SetRTTTelnetPort” added.
Chapter “Flash Download”
* Section “Debugging applications that change flash contents at runtime”
added.
Chapter “Monitor Mode Debugging”
5.10u 0 160317 AG | x Section “Target application performs reset” added.
Chapter “Monitor Mode Debugging”
5.10t 0 160314 | AG | * Section “Enable Monitor Debugging” updated.
* Section “Forwarding of Monitor Interrupts” added.
5.10 3 160309 EL | Chapter “J-Flash SPI” updated.
5.10 2 160215 AG | Chapter “RTT” updated.
Chapter "RDI"” updated.
5.10 1 151204 AG Chapter “Semihosting” added.
Chapter “Related Software”
5.10 0 151127 NG |« Section “J-Scope” removed.
Chapter “*Working with J-Link and J-Trace”
5.02m 0 151125 | AG | * Section “The J-Link settings file” added.
Chapter “Low Power Debugging” added.
Various Chapters
5.02I 0 151123 AG | x Some typos corrected.
. Chapter “J-Flash SPI”
>.02i 1 151106 RH | « Section “"Send custom commands” added.
Chapter “Related Software”
* Section “J-Link Commander”
. exec command added.
5.02i 0 151105 RH Chapter “*Working with J-Link and J-Trace”
* Section “"Command strings”
New commands added.
Chapter “Related Software”
5.02f 1 151022 NG | « Section “J-Scope” updated.
Chapter “Target interfaces and adapters”
5.02f 1 151022 EL | « Section “Reference voltage (VTref)” added.
Chapter “Working with J-Link and J-Trace”
5.02f 0 151007 RH | « Section “J-Link script files” updated.
Chapter “*Working with J-Link and J-Trace”
5.02e 0 151001 AG | x Section “J-Link script files” updated
Chapter “Licensing”
* Section “Original SEGGER products” updated.
5.02¢ 1 150925 NG Chapter “Flash download”
* Section “Setup for various debuggers (CFI flash)” updated.
Chapter “Flash download”
5.02¢ 0 150916 RH | « Section “Setup for various debuggers (SPIFI flash)” added.
Chapter “Introduction”
* Section “J-Link / J-Trace models” updated.
5.02c 0 150914 RH | & Section “Supported 0S”
Added Windows 10
5.02a 0 150903 | AG | Chapter “Monitor Mode Debugging” added.
Chapter “*Working with J-Link and J-Trace”
5.02 0 150820 | AG | * Section "Command strings”
“DisableCortexMXPSRAutoCorrectTBit” added.
5.02 0 150813 AG | Chapter “Monitor Mode Debugging” added.
Chapter “Related Software”
5.00 1 150728 | NG | * Section “J-Link Commander”
Sub-Section "Command line options” updated.
Chapter “Flash download”
* Section “QSPI flash support” added.
5.00 0 150609 | AG Chapter “Flash breakpoints”
* Section “Flash Breakpoints in QSPI flash” added
5.00 0 150520 EL | Chapter “J-Flash SP1”
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* Initial version added

4.99b

150520

EL

Chapter “Related Software”
* Section “J-Link STM32 Unlock”
Added command line options

4.99a

150429

AG

Chapter “Target interfaces and Adapters”
Chapter “20-pin J-Link connector”, section “Pinout for SPI” added.

4.98d

150427

EL

Chapter “Related Software”
* Section “Configure SWO output after device reset” updated.

4.98b

150410

AG

Chapter “Licensing”
* Section “J-Trace for Cortex-M” updated.

4.98

150320

NG

Chapter “Related Software”

* Section “J-Link Commander”
Sub-Section "Commands” added.

Chapter “Working with J-Link and J-Trace”

* Section “J-Link script files” updated

4.,96f

150204

JL

Chapter “Related Software”
* Section “"GDB Server”
Exit code description added.

4.96

141219

JL

Chapter “"RTT” added.

Chapter “Related Software”

* Section “"GDB Server”
Command line option “-strict” added.
Command line option “-timeout” added.

4.90d

141112

NG

Chapter “Related Software”
* Section “J-Link Remote Server” updated.
* Section “J-Scope” updated.

4.90c

140924

JL

Chapter “Related Software”
* Section "JTAGLoad"” updated.

4.90b

140813

EL

Chapter “*Working with J-Link and J-Trace”

* Section “Connecting multiple J-Links / J-Traces to your PC"” updated
Chapter “J-Link software”

* Section “J-Link Configurator” updated.

4.90b

140813

NG

Chapter “Related Software”
* Section “J-Scope” added.

4.86

140606

AG

Chapter “Device specifics”
* Section “Silicon Labs - EFM32 series devices” added

4.86

140527

JL

Chapter “Related Software”

* Section “"GDB Server”

Command line options -halt / -nohalt added.
Description for GDB Server CL version added.

4.86

140519

AG

Chapter “Flash download”
Section “Mentor Sourcery CodeBench” added.

4.84

140321

EL

Chapter “*Working with J-Link”

* Section “Virtual COM Port (VCOM) improved.

Chapter "Target interfaces and adapters®

* Section "Pinout for SWD + Virtual COM Port (VCOM) added.®

4.82

140228

EL

Chapter "Related Software"
* Section “"Command line options"
Extended command line option -speed.
Chapter “J-Link software and documentation package"
* Section “J-Link STR91x Commander"
Added command line option parameter to specify a customized
scan-chain.
Chapter “Working with J-Link™
* Section "Virtual COM Port (VCOM) added.
Chapter “Setup”
* Section “Getting started with J-Link and DS-5"

4.82

140218

JL

Chapter “Related Software”
* Section “"GDB Server”
Command line option -notimeout added.

4.80f

140204

JL

Chapter “Related Software”
* Section “"GDB Server”
Command line options and remote commands added.

J-Link / J-Trace (UM08001)
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Chapter “Related Software”
JL * H w "
4.80 1 131219 / Section “GDB Server

NG Remote commands and command line options description improved.
Several corrections.

Chapter “Related Software”
4.80 0 131105 JL | * Section “GDB Server”
SEGGER-specific GDB protocol extensions added.

Chapter “Flash Download”

* Replaced references to GDB Server manual.
Chapter “Working with J-Link”

* Replaced references to GDB Server manual.

4.76 3 130823 JL

Chapter “Related Software”
4.76 2 130821 JL | * Section “"GDB Server”
Remote commands added.

Chapter “Related Software”
4.76 1 130819 JL | * Section “SWO Viewer”
Sample code updated.

Chapter “Related Software”

* Sections reordered and updated.
Chapter “Setup”

* Section “Using JLinkARM.dIl moved here.

4.76 0 130809 JL

Chapter “Related Software"
4.71b 0 130507 JL | * Section "SWO Viewer"
Added new command line options.

Chapter “Introduction®
4.66 0 130221 JL | * Section "Supported OS"
Added Linux and Mac OSX

Chapter "“Introduction™
4.62b 0 130219 EL | * Section "J-Link / J-Trace models®
Clock rise and fall times updated.

Chapter “Introduction™
4.62 0 130129 JL | * Section “J-Link / J-Trace models"
Sub-section "“J-link ULTRA" updated.

Chapter "Target interfaces and adapters"
4.62 0 130124 EL | * Section “9-pin JTAG/SWD connector"
Pinout description corrected.

Chapter “Introduction®

4.58 1 121206 AG | x Section “J-Link / J-Trace models" updated.

Chapter "Working with J-Link"®
4.58 0 121126 JL | * Section “J-Link script files"
Sub-section "Executing J-Link script files" updated.

Chapter "Related Software"
4.56b 0 121112 JL | * Section "J-Link SWO Viewer"
Added sub-section “Configure SWO output after device reset"

Chapter “Related Software"
* Section "J-Link Commander"

4.56a 0 121106 L Renamed “Commander script files" to “Commander files" and
"script mode™ to "batch mode".
4.56 0 121022 AG | Renamed "J-Link TCP/IP Server" to “J-Link Remote Server"
Chapter “Related Software"
4.54 1 121009 L |« Section "TCP/IP Server®, subsection "Tunneling Mode" added.
Chapter “Flash Breakpoints"
* Section “Licensing" updated.
4.54 0 120913 EL Chapter "Device specifics"
* Section "Freescale", subsection "Data flash support™ added.
4.53c 0 120904 | gL | Chapter “Licensing

* Section "Device-based license" updated.

Chapter “Flash download"

* Section "J-Link commander" updated.

4.51h 0 120717 EL | Chapter “Support and FAQs"

* Section "Frequently asked questions®™ updated.
Chapter “J-Link and J-Trace related software™
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* Section "J-Link Commander" updated.

4.51e

120704

EL

Chapter “Working with J-Link™
* Section "Reset strategies"™ updated and corrected. Added reset type 8.

4.51e

120704

AG

Chapter "Device specifics"
* Section "ST" updated and corrected.

4.51b

120611

EL

Chapter "J-Link and J-Trace related software"
* Section "SWO Viewer" added.

4.51a

120606

EL

Chapter "Device specifics®

* Section "ST", subsection "ETM init" for some STM32 devices added.
* Section "Texas Instruments" updated.

Chapter "Target interfaces and adapters™

* Section "Pinout for SWD" updated.

4.47a

120419

AG

Chapter "Device specifics"
* Section "Texas Instruments"™ updated.

4.46

120416

EL

Chapter “Support" updated.

4.42

120214

EL

Chapter "Working with J-Link"®
* Section "J-Link script files" updated.

4.36

110927

EL

Chapter “Flash download" added.

Chapter “Flash breakpoints™ added.

Chapter “Target interfaces and adapters™

* Section "20-pin JTAG/SWD connector"™ updated.
Chapter "RDI" added.

Chapter “Setup" updated.

Chapter "Device specifics" updated.

4.36

110909

AG

Chapter "Working with J-Link™
* Section "J-Link script files" updated.

4.26

110513

KN

Chapter “Introduction™
* Section ”J-Link / J-Trace models" corrected.

4.26

110427

KN

Several corrections.

4.24

110228

AG

Chapter “Introduction™

* Section "J-Link / J-Trace models"™ corrected.
Chapter "Device specifics®

* Section "ST Microelectronics™ updated.

4.24

110216

AG

Chapter "Device specifics"

* Section "Samsung" added.

Chapter “Working with J-Link™

* Section "Reset strategies™ updated.

Chapter "Target interfaces and adapters"

* Section "9-pin JTAG/SWD connector" added.

4.23d

110202

AG

Chapter “J-Link and J-Trace related software"

* Section "J-Link software and documentation package in detail* updated.
Chapter “Introduction™

* Section "Built-in intelligence for supported CPU-cores" added.

4.21g

101130

AG

Chapter "Working with J-Link"®

* Section "Reset strategies" updated.

Chapter "Device specifics"

* Section "Freescale" updated.

Chapter “Flash download and flash breakpoints

* Section “Supported devices” updated

* Section “Setup for different debuggers (CFI flash)” updated.

4.21

101025

AG

Chapter “Device specifics”
* Section “Freescale” updated.

4.20j

101019

AG

Chapter “Working with J-Link”
* Section “Reset strategies” updated.

4.20b

100923

AG

Chapter “*Working with J-Link”
* Section “Reset strategies” updated.

0.00

J-Link / J-Trace (UM08001)

90

100818

AG

Chapter “*Working with J-Link”

* Section “J-Link script files” updated.

* Section "Command strings” updated.

Chapter “Target interfaces and adapters”

* Section “19-pin JTAG/SWD and Trace connector” corrected.
Chapter “Setup”
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* Section “J-Link Configurator added.”

0.00 89 100630 AG | Several corrections.

Chapter “J-Link and J-Trace related software”

0.00 88 100622 | AG | Section “"SWO Analyzer” added.

0.00 87 100617 AG | Several corrections.

Chapter “Introduction”

* Section “J-Link / J-Trace models” updated.
Chapter “Target interfaces and adapters”

* Section “Adapters” updated.

0.00 86 100504 | AG

Chapter “Introduction”

0.00 85 100428 AG | x Section “J-Link / J-Trace models” updated.

Chapter “*Working with J-Link and J-Trace”
* Several corrections

Chapter Flash download & flash breakpoints
* Section “Supported devices” updated

0.00 84 100324 | KN

Chapter “Introduction”

0.00 83 100223 KN | % Section “J-Link / J-Trace models” updated.

Chapter “Working with J-Link”

0.00 82 100215 AG | x Section “J-Link script files” added.

Chapter “Device Specifics”

* Section “Luminary Micro” updated.

Chapter “Flash download and flash breakpoints”
* Section “Supported devices” updated.

0.00 81 100202 | KN

Chapter “Flash download and flash breakpoints

0.00 80 100104 KN |« Section “Supported devices" updated

Chapter “Working with J-Link and J-Trace"
* Section "Reset strategies" updated.
Chapter “Licensing"

* Section "J-Link OEM versions"™ updated.

0.00 79 091201 | AG

Chapter “Licensing"

0.00 78 091023 AG | x Section "J-Link OEM versions" updated.

Chapter "Introduction®

0.00 77 090910 AG | x Section "J-Link / J-Trace models"™ updated.

Chapter “Introduction™

* Section” Specifications™ updated

* Section "Hardware versions" updated

* Section "Common features of the J-Link product family" updated
Chapter "Target interfaces and adapters®

* Section "5 Volt adapter" updated

0.00 76 090828 | KN

Chapter "Introduction™

* Section "J-Link / J-Trace models" updated.
Chapter “Working with J-Link and J-Trace"

* Section "SWD interface"™ updated.

0.00 75 090729 | AG

Chapter "“Introduction™

* Section "Supported IDEs" added

* Section "Supported CPU cores" updated

* Section "Model comparison chart" renamed to
"Model comparison®

* Section “J-Link bundle comparison chart™ removed

0.00 74 090722 | KN

Chapter "Introduction®
* Section "J-Link and J-Trace models" added
* Sections “Model comparison chart" &
"J-Link bundle comparison chart“added
Chapter “J-Link and J-Trace models" removed
Chapter "Hardware" renamed to "Target interfaces & adapters"
* Section "JTAG Isolator" added
Chapter "Target interfaces and adapters"
* Section "Target board design" updated
Several corrections

0.00 73 090701 KN

Chapter "Working with J-Link"

* Section "J-Link control panel* updated.
Chapter “Flash download and flash breakpoints"
* Section "Supported devices" updated.

0.00 72 090618 | AG
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Chapter "Device specifics®
* Section "NXP" updated.
0.00 71 090616 AG Chapter "Device specifics

* Section "NXP" updated.

Chapter “Introduction™
0.00 70 090605 | AG | * Section “Common features of the J-Link
product family" updated.

Chapter "Working with J-Link"®

* Section "Reset strategies" updated.

0.00 69 090515 | AG | * Section "Indicators" updated.

Chapter “Flash download and flash breakpoints"
* Section "Supported devices" updated.

Chapter “J-Link and J-Trace related software"
* Section “J-Link STM32 Commander" added.

0.00 68 090428 | AG | chapter "Working with J-Link®
* Section "Reset strategies™ updated.
Chapter "Working with J-Link™
0.00 67 090402 AG | x Section “Reset strategies" updated.
Chapter “Background information™
* Section "Embedded Trace Macrocell (ETM)" updated.
0.00 66 090327 | AG Chapter “J-Link and J-Trace related software"
* Section "Dedicated flash programming utilities for J-Link™ updated.
0.00 65 090320 | AG | Several changes in the manual structure.
0.00 64 090313 | AG Chapter "Working with J-Link

* Section "Indicators" added.

Chapter "Hardware"
0.00 63 090212 AG | * Several corrections.
* Section "Hardware Versions" Version 8.0 added.

Chapter “Working with J-Link and J-Trace"

* Section "Reset strategies" updated.

Chapter J-Link and J-Trace related software

0.00 62 090211 AG | * Section "J-Link STR91x Commander (Command line tool)" updated.
Chapter "Device specifics"

* Section "ST Microelectronics" updated.

Chapter "Hardware" updated.

Chapter "Working with J-Link"®

0.00 61 090120 | TQ | « Section “Cortex-M3 specific reset strategies"

Chapter “Working with J-Link™

0.00 60 090114 | AG | « Section "Cortex-M3 specific reset strategies"

Chapter Hardware
0.00 59 090108 KN | * Section "Target board design for JTAG" updated.
* Section "Target board design for SWD" added.

Chapter "Working with J-Link Pro"

0.00 58 090105 | AG | « Section “Connecting J-Link Pro the first time"™ updated.

Chapter "Working with J-Link Pro"

* Section "Introduction™ updated.

0.00 57 081222 | AG | * Section “Configuring J-Link Pro via web interface®™ updated.
Chapter “Introduction™

* Section “J-Link Pro overview" updated.

Chapter "Working with J-Link Pro"
* Section "FAQs" added.

0.00 56 081219 | AG Chapter "Support and FAQs"
* Section "Frequently Asked Questions™ updated.
0.00 55 081218 AG | Chapter "Hardware" updated.
Chapter “Working with J-Link and J-Trace"
0.00 54 081217 | AG | x Section “Command strings" updated.
0.00 53 081216 AG | Chapter "Working with J-Link Pro" updated.
Chapter "Working with J-Link Pro" added.
0.00 52 081212 | AG | Chapter "Licensing"
* Section "Original SEGGER products" updated.
0.00 51 081202 KN | Several corrections.
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0.00

50

081030

AG

Chapter “Flash download and flash breakpoints"
* Section "Supported devices" corrected.

0.00

49

081029

AG

Several corrections.

0.00

48

080916

AG

Chapter “Working with J-Link and J-Trace"
* Section "Connecting multiple J-Links /
J-Traces to your PC" updated.

0.00

47

080910

AG

Chapter “Licensing" updated.

0.00

46

080904

AG

Chapter “Licensing" added.
Chapter "Hardware"
Section "J-Link OEM versions™ moved to chapter “Licensing"

0.00

45

080902

AG

Chapter "Hardware"
Section "JTAG+Trace connector" JTAG+Trace
connector pinout corrected.
Section “J-Link OEM versions" updated.

0.00

44

080827

AG

Chapter “J-Link control panel* moved to chapter "Working with J-Link".
Several corrections.

0.00

43

080826

AG

Chapter “Flash download and flash breakpoints®
Section “Supported devices" updated.

0.00

42

080820

AG

Chapter “Flash download and flash breakpoints"
Section “Supported devices" updated.

0.00

41

080811

AG

Chapter “Flash download and flash breakpoints" updated.
Chapter “Flash download and flash breakpoints",
section “Supported devices" updated.

0.00

40

080630

AG

Chapter “Flash download and flash breakpoints" updated.
Chapter "J-Link status window" renamed to “J-Link control panel®
Various corrections.

0.00

39

080627

AG

Chapter “Flash download and flash breakpoints™
Section “Licensing" updated.
Section “Using flash download and flash
breakpoints with different debuggers" updated.
Chapter “J-Link status window" added.

0.00

38

080618

AG

Chapter “"Support and FAQs"

Section “Frequently Asked Questions" updated
Chapter "Reset strategies™

Section "Cortex-M3 specific reset strategies" updated.

0.00

37

080617

AG

Chapter "Reset strategies"
Section “Cortex-M3 specific reset strategies™ updated.

0.00

36

080530

AG

Chapter “"Hardware"

Section "Differences between different versions™ updated.
Chapter “Working with J-Link and J-Trace"

Section “Cortex-M3 specific reset strategies™ added.

0.00

35

080215

AG

Chapter “J-Link and J-Trace related software™
Section “J-Link software and documentation package in detail® updated.

0.00

34

080212

AG

Chapter "J-Link and J-Trace related software"

Section “J-Link TCP/IP Server (Remote J-Link / J-Trace use)" updated.
Chapter “Working with J-Link and J-Trace"

Section “Command strings" updated.
Chapter “Flash download and flash breakpoints"

Section “Introduction™ updated.

Section “Licensing" updated.

Section "Using flash download and flash breakpoints with

different debuggers" updated.

0.00

33

080207

AG

Chapter “Flash download and flash breakpoints™ added
Chapter "Device specifics:™
Section "ATMEL - AT91SAM7 - Recommended init sequence™ added.

0.00

32

080129

SK

Chapter "Device specifics™:
Section “NXP - LPC - Fast GPIO bug" list of device enhanced.

0.00

31

080103

SK

Chapter “"Device specifics":
Section “NXP - LPC - Fast GPIO bug" updated.

0.00

J-Link / J-Trace (UM08001)

30

071211

AG

Chapter "Device specifics":
Section “Analog Devices" updated.
Section "ATMEL" updated.
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Section “Freescale" added.

Section “Luminary Micro" added.

Section “NXP" updated.

Section "OKI" added.

Section “ST Microelectronics" updated.

Section “Texas Instruments" updated.
Chapter “Related software™:

Section “J-Link STR91x Commander" updated

0.00

29
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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

The target processor.

DOS command line.

If you feel that your knowledge of C is not sufficient, we recommend The C Programming Lan-
guage by Kernighan and Richie (ISBN 0-13-1103628), which describes the standard in C pro-
gramming and, in newer editions, also covers the ANSI C standard.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have
a working knowledge of the C language. Knowledge of assembly programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for
Body Body text.
Keyword Text t.hat you entgr at the commgnd pnjompt or that appears on
the display (that is system functions, file- or pathnames).
Parameter Parameters in API functions.
Sample Sample code in program examples.

Sample comment

Comments in program examples.

Reference to chapters, sections, tables and figures or other doc-

Reference uments.
GUIElement Buttons, dialog boxes, menu names, menu commands.
Emphasis Very important sections.

J-Link / J-Trace (UM08001)

© 2004-2017 SEGGER Microcontroller GmbH & Co. KG



14

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



15

Table of contents

1110 To [U o3 1o o [N URPPRRPR 22
3 N 2 =T [0 1T =T 0 1= 23
3 Y o] s Yo <Y I 1 T PP 24
1.3 Common features of the J-Link product family ..o 25
I Y B o]0 Yo ] g w <Y [ @ 1 U Aol ] /= R 26
1.5 Built-in intelligence for supported CPU-COIrES ....icviiiiiiiiiiiiiiiii i i e e 27
1.5.1 Intelligence in the J-Link firmware .....c.ccoiiiiiiiiiiiii e 27
1.5.2 Intelligence on the PC-side (DLL) ..c.iiiiiiiiiiiiiiiiiii i e 27
1.5.3 Firmware intelligence per model .....cccoiiiiiiiiiiiiiii 28
1.6 Where to find further information ... 29
1.6.1 SEGGER debug Probes .....oiiiiiiiiiii i 29
1.6.2 Using a feature in a specific development environment ..............ccocveeenee. 29
[ To7=T 0 ][V PP PRPPPPPPPRN 30
2.1 Components requiring @ lICENSE ....iiriiiiiii i e ae s 31
2.2 Legal use of SEGGER J-Link SOftWare .......ccciiiiiiiiiiii e 32
2.2.1 Use of the software with 3rd party tools ......ccooviiiiiiiiii e, 32
P0G B U =T - Y B @ o 1= 33
J-Link software and documentation package .........cccccooiriiiiiieiii i 34
T A S o i V= Y of I 0 AV T Y . 35
3.2 J-Link Commander (Command line tool) ....cciiiiiiiiiiiii 36
G 7072 R 6o n ] 2 = [ o =3P 36
3.2.2 Command liN@ OPLiONS ittt e 52
3.2.3 Using command fil@S ...oiiuiiiiiiiiiiii i 55
3.3 J-LiNK GDB SIVEI ittt ettt ettt et et e st et 56
3.3.1 J-Link GDB Server CL (Windows, Linux, Mac) .....cccciiviiiiiiiiiiiiiiii e, 56
3.3.2 Debugging with J-Link GDB Server .....cciiiiiiiiiiiiiiii i 56
3.3.3 Supported remote (monitor) commands .......ccoiiiiiiiiiiiic i 60
3.3.4 SEGGER-specific GDB protocol extensions ........cccvviiiiiiiiiii i 72
3.3.5 Command liN@ OPLioNS .uuiiiiiiii i e 76
3.3.6  Program termination ......ooiieiiiiiiiiii i e e 87
3.3.7  SeMINOSHING it e 88
3.4 J-LINK ReMOTE SOIVEI ittt e ar e s e an e e e e e e nneaneenes 89
3.4.1 List of available cOmMmMands ......coiiiiiiiiii e 89
3.4.2 TUNNEING MO oiiiiiiiiiiiirrrrereraeereeaeeeaeaaaes 89
G IR T B\ (=T I =T g g e Y A=Y 93
G I ol 1= T o [ PP PPTP 94
I A B I [ o1 G 2 I VA 11 o PP 95

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



16

T A N I VA =T =T g = o o o 95

3.7.2  Connection SettiNgsS .....ciiiiiiiiiiiiii i 96
3.7.3 The Terminal Tabs ..ciiiiiiiiiiiii i i e s e e e eanans 96
3.7.4  Sending INPUL .o 97
3.7.5 Logging Terminal OULPUL .....ooeiiiii e 97
3.7.6  LOQQiNg Data .....ocoiiiiiiiiiiii i e 97
3.7.7 Command liN€ OPLiONS ..uiviiiiiiriiiii i i 98
3.7.8 Menus and ShOrtCULS ..o e 100
3.7.9 Using "virtual" Terminals in RTT ..o e 101
3.7.10 Using Text Control CodeS .....ooviiiiiiii i e eeees 101

3.8  J-LINK SWO V@WK ..neiiiieiieie ittt et et ettt e e e e e e e et e neeeeanennaeanens 103
0 T =T [ 104
3.8.2 List of available command line options .....ccociviiiiiiiiiii e 104

3.8.3 Configure SWO output after device reset .......ccoviiiiiiiiiiiii e, 106
3.8.4 Target example code for terminal output ........cooviiiiiii 107

3.9 SWO ANAlYZEE triiiiii i e 109
3.10 JTAGLoad (Command line tOO0l) ..uiviiiiiriiiiiii i e e e nneeneaas 110
3.11 J-Link RDI (Remote Debug INterface) .....c.ccviiiiiiiiiiiiiiii i ne e 111
3.11.1 Flash download and flash breakpoints ........ccccvviiiiiiiiiiiic e 111

3.12  Processor SpecCifiC t00IS ..uivviiriiiiii i 112
3.12.1 J-Link STR91x Commander (Command line tool) .......ccoeviiiiiiiiiininnns 112
3.12.2 J-Link STM32 Unlock (Command line tool) .....cccvivviviiiiiiiiiieneee 115

3.13 J-Link Software Developer Kit (SDK) ...iiiiiiiiiiiii i i naenneneaes 118
S T (1 o PP 119
4.1 Installing the J-Link software and documentation pack ..........ccovviviiiiiiiiinennn, 120
T A Y = U1 I o e =T U] o =P 120

4.2 Setting up the USB interface ......ccvveiiiiiiiii i 121
4.2.1 Verifying correct driver installation .........coooiiiiiiiiiii 121
4.2.2 Uninstalling the J-Link USB driver ......ccoiiiiiiiii e 122

4.3 Setting up the IP interface ....ooiiiiiiiii e 124
4.3.1 Configuring J-Link using J-Link Configurator .........cccoviviiiiiiiiiiiienneenn, 124
4.3.2 Configuring J-Link using the webinterface .........ccceviiiiiiiiiiiiic e 124

N 7 X O 1 PP PPRPT 126
4.5 J-Link ConfigUratior .ouuii it 127
4.5.1 Configure J-Links using the J-Link Configurator ..........cccovviiiiiiiiiiinnnnns 127

4.6 J-Link USB identification ......ccooiiiiii i e 129
4.6.1 Connecting to different J-Links connected to the same host PC via USB ... 129

4.7  USING the J-LINK DLL ..ottt i e aee s e e s e re e s s s sesnasanesnannens 130
4.7.1  What is the JLINK DLL? ..ttt eeaans 130
4.7.2 Updating the DLL in third-party programs ........c.cciiviiiiiiiiiiiiiieneeaens 130
4.7.3 Determining the version of JLINK DLL ....coiiiiiiiiiiii i ee e 130
4.7.4 Determining which DLL is used by a program ........ccooeviiiiiiiiiiiniineinennnss 131

5  Working with J-Link and J-TracCe ..........eeeeiiiiiiiiiiiiiiie e 132
Lo A Y U o] o o =Y I I 1P 133
5.2 Connecting the target system ... 134
5.2.1 POWEI-0N SEOUENCE .uuiiuteereernneraneeanrsannesanrsanneranesannesannesanrsannerannesnes 134
5.2.2 Verifying target device connection ..o 134

5.2.3  PrODIemMS i e 134

LG T 1 T I Tt o =P 135
5.3.1  Main iNdiCator .oviiriiiiiii i e e 135
5.3.2  INpUL iNdiCator ..oiiviirii i e e 135

5.3.3  OUutput iNdiCator ..ivviiriiiii e 136

I N B AN G o) (=T o = [ o PP 137
5.4.1 Multiple devices in the scan chain ......cciiiiiiiiiii e 137

5.4.2 Sample configuration dialog bOXes ........ccoiiiiiiiiiii s 137

5.4.3 Determining values for scan chain configuration ...............c.ocoiiis 139

o B S I A C Y o 1T PR 140

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



17

5.5 SWD INterface ..o e 141
5.5.1  SWD SPEEA ..ttt 141

ST 0 1 1 PP 141

5.6  Multi-core debugging ....o.ciuiieiiiii e 143
5.6.1 How multi-core debugging WOrkS ........cccoiiiiiiiiiiiii e 143
5.6.2 Using multi-core debugging in detail .........ccoooiiiiiiii 144
5.6.3 Things you should be aware of .......c.coiiiiiiii e 145

5.7 Connecting multiple J-Links / J-Traces to your PC .....cciiiiiiiiiiiiiiiii i eieennennens 146
5.7.1  HOW does it WOIK? .. 146

5.8  J-Link CONTrOl Panel .oiviiiiiiiiiii i e e e e 148
T < 70 S - o T P 148

5.9  Reset Strategies ....oiiiiiiiiiii i e 154
5.9.1 Strategies for ARM 7/9 deVICES ...iiiiiiiiiiiiiii i iii it rnesaneaneannanes 154
5.9.2 Strategies for Cortex-M deVICES .....o.iiriiiiiiiii i e 155

5.10 Using DCC fOr MEMOINY @CCESS ..uuuuuiuenieane et aeaneaeae e aeeae e raeaeeeaneanaens 159
5.10.1 What is requIired? ...ooviiiiiiii i e aneans 159
5.10.2 Target DCC handler ..o e e 159
5.10.3 Target DCC abort handler ..o e 159

5.11 The J-Link settings file ..o e 160
5.11.1 SEGGER Embedded StUudio ......c.oieiiiiiiiii i e 160
5.11.2  Keil MDK-ARM (UVISION) utiiriiiiieii i rienevesasessseennesnesnnsnnennes 160
5.11.3  TAR EWARM i e e e 160
5.11.4 Mentor Sourcery CodeBench for ARM .....ccciiiiiiiiiiiiii i nneeaens 160

5.12  J-Link sCript fill@s uviiriiiii i e e 161
5.12.1 Actions that can be customized .......c.ccoiiiiiiiiiiiiii 161
5.12.2 Script file API fUNCLIONS ...iiiiiii e e 163
5.12.3 Global DLL variables ......cciiiiiiii i e 172
5.12.4 Global DLL CONSEANTS ...viiviiiiiiiii i e e aneeeanes 176
5.12.5 Script file 1anguage ..o 178
5.12.6 Script file writing example ... 179
5.12.7 Executing J-Link script files .....ciioiiiii i 179

5.13  Command SEHNGS . .cuiiiiiiii i e 180
5.13.1 List of available commands .........cooiiiiiii 180
5.13.2 Using command SErNGS .....ccoeiiiieiii i e 199

5.14 Switching off CPU clock during debug ........ccooiiiiiiiiiiii e 201
5.15  Cache handling ..o 202
5.15.1 Cache CONEIeNCY .iiiiiiiii i e e e e r e e e eannens 202
5.15.2 Cache Cle@n ar@a ....ciieiiriiiiiiiiie i i e a e eanans 202
5.15.3 Cache handling of ARM7 COMES .....viuiiniiiii i e e e 202
5.15.4 Cache handling of ARMO COMES .....cciiiuiiiiiiiiiii e ee 202

5.16  Virtual COM POrt (VCOM) uiiiiiiiiiiiiiiie it saeese it saas e s e s sesaneaneseanneaneannans 203
5.16.1 Configuring Virtual COM POrt .....coiiiii e 203

6 FIash dOWNIOAd .........ueuiiiiiiiiiiiiieiieee e e 205
(ST AN 0o /o Yo 18 [l o o KPP 206
T A I8 o< o =] [ o T P 207
LCTNC I Y ¥ 0] o o] o o'=To Ia [ AT ol 208
6.4 Setup for various debuggers (internal flash) ......ccooiiiiiiii 209
6.5 Setup for various debuggers (CFI flash) ....ccoiiiiiiiiiii e 210
6.6 Setup for various debuggers (SPIFI flash) .....c.ccoiiiiiiiiiiiiii e 211
ST O = N 5 =T =1 U o Yo P 212
6.7.1 Setup the DLL for QSPI flash download ..........ocvveiiiiiiiiiiiii e 212

6.8 Using the DLL flash loaders in custom applications ........c.coeiiiiiiiiiiiiiiiieens 213
6.9 Debugging applications that change flash contents at runtime ........................0. 214
7 Flash Breakpoints ... 215
7.1 INErOAUCHION et 216
/2 A 1 Tl = o =1 Y P 217
7.2.1 Free for evaluation and non-commercial uUse ..........ccoooviiiiiiiiiiiiiiinnnnn. 217

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



18

/48 TS 10 ] 0] o101 g =T Ia [V T 1= PP 218
7.4 Setup & compatibility with various debuggers ........c.cooiiiiiiiiiiiii 219
2 T Y = o[ 1o 219
7.4.2 Compatibility with various debuggers ........c.coiiiiiiiiiiiiees 219

7.5 Flash Breakpoints in QSPI flash ....coiiiiiiiiii e 220
28 T T T = o[ 1o P 220

720 T X PP 221
8  Monitor Mode DebuUgQiNg .......uueiiiiiiiii e 222
8.1 INtrOdUCHION .eiii e 223
8.2 Enable Monitor DEbUGQGING ...cvviieiiiiiiiiiiiiii i e e ae e e e aneas 224
8.3 Availability and limitations of monitor mode ........cocoviiiiiiiiii 225
8.3.1 COMteX =M i 225
8.3.2  COrteX-Ma i e e 225

S J S\ (oY g ) o ol oo o = 226
8.5 Debugging INtermUPES vt s 227
8.6 Having servicing interrupts in debug mode ........cooiiiiiiiii 228
8.7 Forwarding of Monitor INterrUPES ..coviriiiii e e 229
8.8 Target application performs reset (Cortex-M) .....coiiiiiiiiiiiiiiii i 230
9  Low Power Debugging oo 231
178 SN 1 ol /o Yo U T o o PP 232
9.2 Activating low power mode handling for J-Link ...........coooiiiiiiiiiiees 233
1S TG N =]l [ o o o = 234
10 Open FIashlOader ..........oo e 235
30 N o o o [T o o P 236
O IR A €= o =T o= o o T U] = P 237
10.3 AddiNg @ NEW AEVICE ittt e e s e e e aa s seaae s e reaaneanens 238
10.4 Editing/Extending an EXisting DevViCe ......cviiiiiiiiiiiiiii i aae e 239
10.5 XML Tags and AtribDULES ... e 240
10.5.1  <Database> ..o e 240
10.5.2 <D BVICE > ittt e 240
10.5.3 < ChIPIN O > 1ottt i e 240
10.5.4  <FIashBanKINfO> ...iiiiiiiiiii i et e e e ees 242

10.6  EX@MPIE XML fil@ uiiriiiiiiiiiiii i ettt 244
10.7 Add. Info / Considerations / Limitations ......ccoviiiiiiiiiiiiiiii i e 245
10.7.1 CMSIS Flash Algorithms Compatibility .......cocoviiiiiiiii e 245
10.7.2 Customized Flash Banks ......coviiiiiiiiiiiiiiiii i ae s 245

N R0 B YW o] o o] o o=Te B @o ] == 245
10.7.4 Information for SilicOn VENAOrS ....icviiiiiiiiii i eenaaaees 245
10.7.5 Template Projects and HOW TO'S ...ciiviiiiiiiiiiiiiii i e s 245

LI Y = T o ] e RSP 246
30 A T 1 1l o o [T o] PP 247
11.1.1  What is J-FIash SPI? ...t e e rae s 247
11.1.2 J-Flash SPI CL (Windows, LiNUX, MAC) ....eiieviriiniiieiineiieineenneiennnennenns 247
3 O T =T ) o ] = 248

3 O S =T [ U1 = o g = 248

3 I 0= =] 1 T 249
11.2.1  INErodUCHiON .vieiiii i e e 249

11.3  Getling Started ..o e 250
3 A R Y < o U o P 250
11.3.2 Using J-Flash SPI for the first time ... 250

0 G G T N 1= o [ =]l B ot o = 251

3 = o o T 254
11.4.1 Project Setlings ..o.oiviiiiiiiiiiii i 254
11.4.2  Global Settings ...oviiii i e 258

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



19

11.5 Command Line INterface ...cciviiiiiiiii i i i e ereanans 260
0 T A O VY YT PP 260
11.5.2 Command liN€ OPLiONS ..iiviiriiiii i e e e e eeaneas 260
11.5.3 BatCh ProCeSSING ..uiueiiiiiii et e e e aes 262
11.5.4 Programming multiple targets in parallel ... 262

11.6 Creating a new J-Flash SPI project ........cooeiiiiiiii e 264

11.7 Custom Command SEQUENCES ...iviiriiiiiriineiarranerrrareanerarsansreraneasrneeansaeenes 265
11.7.1  INIt / EXIt SEEPS ctiiiiiiii i 265
I O A = | ] 01 P 265
11.7.3 J-Flash SPI Command Line Version .......ccocvieiiieiiiiiiiiiiieieeieeeeeeeeaes 266

I G T I T ol I 1= of | = 269
11.8.1 SPI flashes with multiple erase commands ..........ccviviiiiiiiiii e, 269

11.9  Targel SYSEEMS ..ttt 270
11.9.1 Which flash devices can be programmed? .........ccooiiiiiiiiiiiiiiiiiieen, 270

3 O T =T o oY ¢ = o =P 271
11.10.1  Performance ValUESs ......iiiiiieiiiiiiiiieeiiiesa e se e sanssne e anneaneannans 271

11.11  Background information ..........c.oiiiiiiiiiii e 272
11.11.1 SPI interface cONNECLION ...ivviiiiiiiiii e e eneas 272

3 A S U 0 o o] 273
11.12.1  TroubleshOoting .....ccciniinii e e 273
3t P 7207 B @ 1 =T | T [ =1 U 0] o T o of 273

P2 {0 SRR 274

0720 S o | o o' Yo [F ot o] o TP 275
12,11 FEAUIES ittt i i e e e e e e 275

3 A I8 o= o =] 1 T 276

12.3  Setup for various debUGQErS ....cciiiiiiiiiiiii i e e aeaaens 277
12.3.1 ARM AXD (ARM Developer Suite, ADS) ...cciiiiiiiiiiieiiiiiiniieieeaeenenaans 277
12.3.2 ARM RVDS (RealView developer SUite) .....ccvvviiiiiiiiiiiiiiiiiiiiienenaens 279
12.3.3  GHS MULTT ettt ettt e et e et e e e e e e e s e e eneannanens 284

12,4  CoNfigUIation .uvieiiii i e 287
12.4.1 Configuration file JLINKRDI.INI v.vvviitviiiiii e ne e naeeeaes 287
12.4.2 Using different configurations .......ccocoiiiiiiiiiiiii e 287
12.4.3 Using multiple J-Links simultaneously .........ccoooiiiiiiiiiiiiiii e 287
12.4.4  Configuration dialog ....ccoiieiiiiiiiii i 287

12,5  SemMINOSHING v e 296
12.5.1 Unexpected / unhandled SWIS .......ccoiiiiiiiiiii i 296

1L = T I PSR USTN 297

3R 0 N |l o Yo [T o ] PP 298

13.2  HOW RTT WOIKS 1ttt ittt e v e s e e s e e s an e s e e e s a s e rneranea s e snanneaneans 299
13.2.1 Target implementation ... 299
13.2.2 Locating the Control BIOCK ... e 299
13.2.3  Internal structures ....cciiiiiiii i e 299
13.2.4  REQUINEIMENES Lttt st e e a e rne e e nn e raneeanernes 300
G 0 T < o (o] o 0 0 T= ] o= 300
13.2.6  Memory fOOtPrINT vt e e 300

N TG SR 3 I I o o 0 9181 ¥ [e}= | ] o PP 301
R TG A A S I Y4 =1 =T 301
G G 0 I I O 1= o | 301
G 2 T T £ N 1 Y T [ = 301
13.3.4 RTT in other host applications ......ccooiviiiiiiii e 301

13.4  Implementation .o e 302
13.4.1  API fUNCHIONS ittt e s e e e s s e s an e rae e e aaneaneans 302
13.4.2 Configuration defines .......oooiiiiiiiii e 308

13.5 ARM Cortex - Background memoOry @CCESS ......ouiieiniiniiiiiieieiie e eeaeaaeanens 310

3 T ST ¢ [ ] o] L= ol Yo [ PP 311

G 0 N U 312

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



20

14

15

16

17

1= T USSP 313
I 50 T o o o [ L o o] PP 314
14.1.1  What is bacKtrate? ....ccviiiiiii i s e 314
14.1.2 What is streaming tracCe? ....ciiiiiiiiiiiiii i e 314
14.1.3 What iS COdE COVEIAgE? ittt i it e e et as 314
14.1.4 What is code profiling? ....ccoiviiiiiiiiiii e 315

I A U - Tol 1 o o [V I T o =Tl = 011 1 316
14.2.1  CorteX-M SPECITICS ittt e e e e 316
14.2.2 Trace signal timing ..ooooiiiiiiii i e 316
14.2.3 Adjusting trace signal timing on J-Trace ......ccciiiiiiiiiiiiii i e 316
14.2.4 J-Trace models with support for streaming trace .........cccvvviiiiiiiinnnnn. 317

14.3 Tracing with on-chip trace buffer .. ..o e 318
14.3.1 CPUs that provide tracing via pins and on-chip buffer ......................... 318

14.4 Target devices with trace suUppoOrt ..o 319
I T Y o =Y ] o T o o= T = 320
14.5.1 Download and execution address differ ........coeviiiiiiiiiiiiiii e 320
14.5.2 Do streaming trace without prior download .........cccooeiiiiiiiiiiiiin i, 320
Target interfaces and adaplers .......ooocuiiiiiii i 321
15.1  20-pin J-LiNK CONNECEON ..iiuiiiiiiiiii i e s s s e a s e ranans 322
15.1.1  PiNOUL fOr JTAG ottt et e e e e e e e aneas 322
15.1.2  PinOUL fOr SWD it s e e 324
15.1.3 Pinout for SWD + Virtual COM Port (VCOM) ...cviiiiiiiiiiieieeie e 325
15.1.4  PinoUL fOr SPI .t e 326

15.2 19-pin JTAG/SWD and Trace CONNECEOI .. oviiiiiiiiiiiie i i eiee e esaneeaeeeaees 328
15.2.1 Target POWEN SUPPIY uiiriiiiiiiiiiii i rr s e s e e sa e raeeas 328

15.3  9-pin JTAG/SWD CONNECEOL ittt it ri e e e e e s e aneennes 330
15.4 Reference voltage (VTref) oo e e ae e naaens 331
15,5 AdAPEEIS i e 332
Background information ............eooiii i 333
3 G N 1L P 334
16.1.1  Test access POrt (TAP) ittt e e e e aneanens 334

BT I B T | = I =T [ 1= =] = 334
16.1.3  INStruCtion register .oivviiiiiii i s e e v e e 334
16.1.4 The TAP CONTrOlEr oiriiiiiii i e e e e e enes 334

16.2 Embedded Trace Macrocell (ETM) .oiiiiiiiiiiiiiiii i aeas 337
16.2.1  Trigger CONAitioN ..uiiiiiiiiiiii i i e i e e 337
16.2.2 Code tracing and data traCing ....cccooiiiiiiiiii i 337
16.2.3 J-Trace integration example - IAR Embedded Workbench for ARM ......... 337

16.3 Embedded Trace Buffer (ETB) ..iviiiiiiiiiiiiiiiii i i ee 341
16.4  FlIash Programiming ocueiiii i i e e et et a et aas 342
16.4.1 How does flash programming via J-Link / J-Trace work? .........ccccvvnenn. 342
16.4.2 Data download t0 RAM ...iiiiiiiiii i e 342
16.4.3 Data download via DCC ....ciiiiiiiiiii i nne e e e anenes 342
16.4.4 Available options for flash programming .........cccooiiiiiiiiiiiiniiiin 342

16.5  J-LinK / J-Trace firmMWarE .uuiiiiiiiiiiiiiiiiiiiteeetssiiiiiisssseesesssesssssssssssesssssinnnnns 344
16.5.1  Firmware Update ..o e 344
16.5.2 Invalidating the firmware ... 344
Designing the target board for traCe ... 346
17.1 Overview of high-speed board design .......ccooiiriiiiiiiiii e 347
17.1.1  AVOIdiNg STUDS i e 347
17.1.2 Minimizing Signal Skew (Balancing PCB Track Lengths) ...........ccoivvins 347
17.1.3  Minimizing Crosstalk .....ciiiiiiiiiiiii e 347
17.1.4 Using impedance matching and termination ..........cccoviiiiiiiiinnn, 347

17.2  Terminating the trace signal ......cooiiiiiiii 348
17.2.1 Rules for series terminators .....iciiiiiiiiii i e 348

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



21

18

19

17.3  Signal reqUIremMENtS ..o 349
SEMINOSTING ...t e e e e r e e e e e e e e as 350
RS 700 N o o [T o P 351
18.1.1  AdVaNTAgES ..iiiiiiiiiiiii e 351
18.1.2  DiSAAVANTAgES ..oiuiiiiiiiiiiiii it 351

RS TN D11 o 18T [o 1T =1 U o] o o ] o v P 352
18.3  Implementation ..o e 353
RS TG T RV O [ =]/ o U T o o 353
18.3.2 Breakpoint instruction ........ccoiiiiiiii 353
18.3.3 J-Link GDBServer optimized VErsiOn ......cciveiieiiiiiiiiiiiieiieeierneannenneans 353

18.4 Communication ProtOCOl ....uiieiiiiiii i s 356
18.4.1 Register RO ...viiiiiiiii i e 356
18.4.2 Command SYS_OPEN (OXO0L1) .iiuiiiiiiiiiiiiniine e rieenessnesneannesnesnens 356
18.4.3 Command SYS_CLOSE (OX02) tieiiriiiiiieiiiiieinne e ineennssnesnnaaneaness 357
18.4.4 Command SYS_WRITEC (0X03) t.evriieiiiiiieiieiienniierennenneennenesneanennnnes 357
18.4.5 Command SYS_WRITEQ (OX04) ...ciuiiriiiiiiiiiitiie i nieneeneenennenenneanens 358
18.4.6 Command SYS_WRITE (0X05) .viiiiiiiii it ee e 358
18.4.7 Command SYS_READ (0X06) ..iceiiriiiiiiiiiiiiniieeieineenneriesnessnesneannsnness 358
18.4.8 Command SYS_READC (OX07) tiueiriieiiitiieieiiieriesinenneeneananesnesnannannns 359
18.4.9 Command SYS_ISTTY (OX09) ..viiriiiiiiiiiiiiiine i re s ee e e 359
18.4.10 Command SYS_SEEK (OX0A) .ieiiiiiiiiieiiiiii et aer e e e e enees 359
18.4.11 Command SYS_FLEN (OXO0C) .eiriiriiiiriiiiitiieieie e seneneseneeeenes 360
18.4.12 Command SYS_REMOVE (OXOE) ...ciuiiriiiiiiiiiiii i eaeneeaeeennanenns 360
18.4.13 Command SYS_RENAME (OXOF) ..viiiiiiiiiiiii i e re e e e 360
18.4.14 Command SYS_GET_CMDLINE (0X15) .eiviiriiiiiiiiiii e 361
18.4.15 Command SYS_EXIT (OX18) .iuriitiiiriitiiiieniiiniieiaieriesenennesneanannanens 361

18.5 Enabling semihosting in J-Link GDBServer ......cocoviiiiiiiiiiiin e 362
18.5.1  SVC Variant oo e 362
18.5.2  Breakpoint variant .....ccooiiiiiiii e 362
18.5.3 J-Link GDBServer optimized variant ........c.ooiiiiiiiiiiii e 362

18.6 Enabling Semihosting in J-Link RDI 4 AXD ...oiiiiiiiiiiiiiiiii i s sieenneseneens 363
18.6.1 Using SWIs in your application ........ccoooviiiiiiiiiiiii e 363
RST8] 0] oo o =T Lo I o A L 364
19.1 Measuring download SPEEA ........cciiiniiiiii i e 365
19.2  TroubleShOOtiNg .o.uoeiie e 366
19.2.1 General ProCeAUIE ..iiviiitiiri i iaei it rar e ean s se e aansseranaaneaneans 366

RS JNC B @0 0 =T ] Vo TR =1 0] Yo ] o 367
19.3.1 Contact Information ..o 367

J-Link / J-Trace (UM08001) © 2004-2017 SEGGER Microcontroller GmbH & Co. KG



Chapter 1

Introduction

This is the user documentation for owners of SEGGER debug probes, J-Link and J-Trace.
This manual documents the software which with the J-Link Software and Documentation

Package as well as advanced features of J-Link and J-Trace, like Real Time Transfer (RTT),
J-Link Script Files Or Trace.
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23 CHAPTER 1 Requirements

1.1 Requirements

Host System

To use J-Link or J-Trace you need a host system running Windows 2000 or later. For a list
of all operating systems which are supported by J-Link, please refer to Supported OS on
page 24.

Target System

A target system with a supported CPU is required. You should make sure that the emulator
you are looking at supports your target CPU. For more information about which J-Link fea-
tures are supported by each emulator, please refer to SEGGER debug probes on page 29.
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CHAPTER 1

1.2 Supported OS

J-Link/]-Trace can be used on the following operating systems:

J-Link / J-Trace (UM08001)

Microsoft Windows 2000
Microsoft Windows XP
Microsoft Windows XP x64
Microsoft Windows 2003
Microsoft Windows 2003 x64
Microsoft Windows Vista
Microsoft Windows Vista x64
Microsoft Windows 7
Microsoft Windows 7 x64
Microsoft Windows 8
Microsoft Windows 8 x64
Microsoft Windows 10
Microsoft Windows 10 x64
Linux

macOS 10.5 and higher

Supported OS
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1.3

CHAPTER 1 Common features of the J-Link product family

Common features of the J-Link product family

USB 2.0 interface (Full-Speed/Hi-Speed, depends on J-Link model)

Any ARM7/ARM9/ARM11 (including thumb mode), Cortex-A5/A7/A8/A9/A12/A15/A17,
Cortex-M0/M1/M3/M4/M7/M23/M33, Cortex-R4/R5 core supported

Automatic core recognition

Maximum interface speed 15/50 MHz (depends on J-Link model)

Seamless integration into all major IDEs ( List of supported IDEs )

No power supply required, powered through USB

Support for adaptive clocking

All JTAG signals can be monitored, target voltage can be measured

Support for multiple devices

Fully plug and play compatible

Standard 20-pin JTAG/SWD connector, 19-pin JTAG/SWD and Trace connector, standard
38-pin JTAG+Trace connector

USB and 20-pin ribbon cable included

Memory viewer (J-Mem) included

Remote server included, which allows using J-Trace via TCP/IP networks

RDI interface available, which allows using J-Link with RDI compliant software

Flash programming software (J-Flash) available

Flash DLL available, which allows using flash functionality in custom applications
Software Developer Kit (SDK) available

14-pin JTAG adapter available

J-Link 19-pin Cortex-M Adapter available

J-Link 9-pin Cortex-M Adapter available

Adapter for 5V JTAG targets available for hardware revisions up to 5.3

Optical isolation adapter for JTAG/SWD interface available

Target power supply via pin 19 of the JTAG/SWD interface (up to 300 mA to target
with overload protection), alternatively on pins 11 and 13 of the Cortex-M 19-pin trace
connector
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