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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: May 2, 2022

Manual . o
. Revision Date By Description
version
Added documentation for function JLINKARM_SWO_Config().
7.58 0 211129 NV | Expanded documentation of JLINK_STRACE_Config() to explain connection
to JLINKARM_SWO_Config().
7.56 0 211013 | MK | Added chapter “Disabling dialogs”.
Added indirect API function “JLINK_IFUNC_CORESIGHT_AC-
7.52a 0 210730 DL C_APDP_REG._MUL".
7.51a 1 210715 LG | Added chapter “"Handling multiple connections at once”.
Chapter “Python support” updated.
7.21b 0 210518 LG Section “API Functions

Added “GetCDLLInst()” function.
Added “GetWinDLLInst()” function.

Chapter “Python support” updated.
Section “API Functions”

Updated wording in note above API function table.

Added classes for register index definitions:

ARM_REG(), CM3_REG(), CM4_REG(), CORTEX_R4_REG(),
7.21b 0 210518 LG RX_REG(), MIPS_REG(), JLINK_8051_REG(), BT5511_REG(),
CF_REG(), POWER_PC_REG(), RISCV_REG(), ARM_V8AR_REG().
Updated “ReadReg()” function description.

Added “ReadRegs()” function.
Added “WriteReg()” function.
Added “WriteRegs()” function.

Chapter “General API” updated.
7.21b 0 210518 LG Section “API Functions”
Updated “JLINKARM_WriteRegs()” return value description.

Chapter “Python support” updated.
Section “Using the jlinksdk Python package”
Added note for installing via pip with multiple python versions in-
stalled.

7.00a 0 210419 LG

Chapter “Python support” updated.
7.00a 0 210419 LG Section “Using the jlinksdk Python package”
Improved wording for description of how to install via pip.

Chapter “Requirements” updated.
6.98d 0 210325 SI Section “Supported 0S”
Added support “Windows 10” documentation.

Chapter “Python support” updated.
Section “API Functions”

6.94 0 210104 | FF Added "RTTERMINAL_CMD_GETSTAT” command.
Added “"RTTERMINAL_GetStat()” function.
Chapter “RTT” updated.
Section “RTT API functions”
6.94 0 210104 | FF Added “JLINKARM_RTTERMINAL_CMD_GETSTAT” documentation.
Improved documentation style of "JLINK_RTTERMINAL_Control()”.
Chapter “"RTT"” updated.
Section “"RTT API functions”
6.82 0 200224 | FF Added “JLINK_RTTERMINAL_Write()” additional information about
host buffer behavior.
Chapter “Simple Instruction Trace (STRACE)” updated.
Section “"STRACE API Functions”
6.62 0 200224 NV Improved “JLINK_STRACE_GetInstStats()” function description and
sample
Chapter “Simple Instruction Trace (STRACE)” updated.
6.62 0 200224 LG Section “STRACE API Functions

Added missing screenshot to "JLINK_STRACE_GetInstStats()” func-
tion description
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6.50

190919

LG

Chapter “General API” updated.
Section “API Functions”
Updated “JLINKARM_Connect()"” function description

6.50

190918

LG

Chapter “General API” updated.
Section “API Functions”
Updated “JLINKARM_DEVICE_SelectDialog()” parameter description

6.48

190726

LG

Chapter “Python support” updated.
Section “API Functions”
Added “FlashDownload” description

6.46

190723

NV

Chapter “Simple Instruction Trace API” updated.

Added STStartEx and JLINK_STRACE_ReadEx description.

Added section STRACE API structures and structure description for
JLINK_STRACE_TIMESTAMP_INFO.

6.46

190717

LG

Chapter “Python support” added.

6.44

190222

FF

Chapter “SPI API” updated.
Added “Indirect SPI API samples section”.
Corrected overextending line in “Indirect SPI API functions” chapter.

6.42

190207

NV

Chapter “Simple Instruction Trace API"” updated.
Updated J-Link Commander sample and STStart description.

6.22

181026

LG

Chapter “Simple Instruction Trace API” updated.
Added “JLINK_STRACE_GetInstStats” function.

6.22

180810

LG

Chapter “SPI API” updated.
Added “General information” section:
Added “Supported SPI modes”.

6.22

180806

LG

Updated manual.

6.22

180614

LG

Chapter “General API”
* Section “JLINKARM_DEVICE_SelectDialog()” updated.

6.22

180523

LG

Chapter “Trace” added.
Chapter “"ETM and Trace on ARM7/9” is now subchapter of “Trace”.

6.22

180227

NV

Cleaned up obsolete RAWTrace references.

6.20

180219

LG

Chapter “Simple Instruction Trace API (STRACE)”
* Section “Specifying trace events” updated.

6.20

180104

EL

Chapter “Indirect API functions” updated.
Added new function:
“JLINK_IFUNC_SCRIPTFILE_EXEC_FUNC()”

6.20

170912

EL

Chapter “General API” updated.

Removed obsolete functions:
“JLINK_EMU_GPIO_GetProps()”
“JLINK_EMU_GPIO_GetState()”
“JLINK_EMU_GPIO_SetState()”

170811

NG

Chapter “General API” updated.
Added:
JLINKARM_Lock()
JLINKARM_Unlock()

170517

AG

Chapter “General API” updated.
Improved description for
“JLINKARM_ReadMemuU8()”
“JLINKARM_ReadMemU16()”
“JLINKARM_ReadMemU32()”
“JLINKARM_ReadMemU64()”

6.12e

170113

NV

Chapter “General API” updated
Added Crossreferences to APllist.

6.10n

161121

EL

Chapter "JTAG API” updated.
Added new function:
“JLINK_JTAG_ConfigDevice”

6.10n

161116

EL

Chapter “SPI API” updated.
Added new function:
“JLINK_IFUNC_SPI_TRANSFER_MULTIPLE"

6.10m

161108

EL

Chapter “SPI API” added.

6.10j

J-Link ARM SDK (UM08002)

161026

AG
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Section “Indirect API functions” updated.
Function “JLINK_IFUNC_PIN_OVERRIDE" added

6.10c

161005

NG

Chapter “General API”
Function “"JLINKARM_ReadMemU*()" return values corrected.

160318

JL

Chapter "STRACE”
STRACE description updated.
JLINK_STRACE_CMD_SET_BUFF_SIZE added

160202

AG

Chapter “General API”
Function “"JLINKARM_ReadMemEx()” return values corrected.

160125

AG

Chapter “General API”
Function “JLINK_SetHookUnsecureDialog()” updated.

160122

AG

Chapter “General API”
* Section “"DLL startup sequence implementation” updated.

5.02i

151105

RH

Chapter “General API”
* Section “Executing command strings”
Subsections “List of available commands” and “Detailed command
descriptions” removed.

5.02

150930

AG

Chapter “General API”
Function “JLINK_DownloadFile” prototype corrected.

5.02

150812

AG

Chapter Simple Instruction Trace API
Section “Specifying trace events” added.
Function “JLINK_STRACE_Control()” updated.

5.00j

150723

JL

Chapter “RTT”
* Section “RTT API Functions”
Function JLINK_RTTERMINAL_Control() updated.

5.00j

150713

AG

Chapter “General API”
Command string "CORESIGHT_SetIndexAHBAPToUse"” added.
Command string "CORESIGHT_SetIndexAPBAPToUse” added.

5.00e

150623

AG

Chapter “SiLabs EFM8 Support”
Section “Override DLL variables” updated.

5.00

150608

AG

Chapter “Simple Instruction Trace API”
Function “"JLINK_STRACE_Control()” updated.

4.98

150420

AG

Chapter “Simple Instruction Trace API”
Function “"JLINK_STRACE_Control()” added.

4.98

150408

AG

Chapter “General API”
Function “JLINKARM_CORESIGHT_Configure()” added.

4.98

150310

AG

Chapter “General API”
Section “Indirect API functions” added.
Function “JLINK_GetpFunc()” added.
Command string “SetCPUConnectIDCODE" added.

4.98

150225

NG

Chapter “Intro”
Section “What is included?” updated
Section “Target system (hardware)” updated
Capter “Getting started”
Section “Necessary preparations in a Linux environment” added
Section “Using the sample application
JLink(.)Exe” updated
Section “Compiling and running JLinkExe” added

4.98

150218

JL

Chapter “General API”
Function “JLINK_EMU_AddLicense()” added.
Function “JLINK_EMU_EraseLicenses()” added.
Function “JLINK_EMU_GetLicenses()” added.
Example for licenses updated.

4.98

150210

AG

Chapter “General API”
Function “JLINK_SetHookUnsecureDialog()” added.

4.96a

150113

NG

Chapter “General API”
Function “"JLINKARM_CORE_GetFound()” added.

4.96

150102

EL

Chapter “General API”
Added return values for JLINKARM_Reset().

4.96

141219

AG

Chapter “SiLabs EFM8 Support”
Section “Override DLL variables” updated.

J-Link ARM SDK (UM08002)
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Chapter “SiLabs EFM8 Support”

4.96 2 141201 | AG Section “Memory zones” updated.

Chapter “Introduction” updated.
Chapter “Getting Started” updated.
Chapter “General API”
4.96 1 141127 JL Section “Calling conventions” added.
Sample “Show SWO printf output” added.
Chapter "SWO API”
Function “JLINKARM_SWO_ReadStimulus” added.

Chapter “SiLabs EFM8 Support”

4.96 0 141127 AG Section “Memory Zones” updated.

Chapter “SiLabs EFM8 Support”

4.94 2 141022 AG * Section “Working without 32-bit addresses” added.

Chapter “General API” updated.
Function “JLINK_GetMemZones()"” added.
Function “JLINK_ReadMemZonedEx()” added.
Function “JLINK_WriteMemZonedEx()” added.

4.94 1 141010 NG “Criteria for J-Link compatible IDEs” updated.

Chapter “Deprecated API” added.

Chapter “ETM and Trace” updated.
JLINKARM_TRACE_AddInst() moved to “Deprecated API".
JLINKARM_TRACE_AddItems() moved to “Deprecated API”.

Chapter “SiLabs EFM8 Support” added.
4,94 0 141006 AG | Chapter “General API”
Function “"JLINKARM_SetBPEx()” updated.

Chapter “General API” updated.

4.90 3 140926 NG Function “"JLINK_EraseChip()” added.

Chapter “"HSS API” updated.

Flag JLINK_HSS_FLAG_TIMESTAMP_US added.
Chapter “General API” updated.

Command String HSSLogFile added.

4.90 2 140917 NG

Chapter “General API” updated.
4.90 1 140807 EL Added new Implementation sample:
“Store custom licenses on J-Link”

Chapter “HSS API” updated.
4.90 0 140807 JL Error code for JLINK_HSS_Start() added.
Supported speeds updated.

Chapter “General API” updated.

4.88 0 140723 | EL |~ gynction “JLINKARM_DownloadFile()” added.

4.86 2 140507 | AG | Chapter “Hi-Speed Sampling API (HSS)” updated.

Chapter “General API”

4.86 1 140422 AG Function “"JLINKARM_Connect()” updated.

4.86 0 140407 | AG | Chapter “High-Speed Sampling API (HSS)” added.

Chapter “General API”
“Criteria for J-Link compatible IDEs” added.
Chapter “Gernal API”
“JLINKARM_SetDataEvent” updated.
“JLINKARM_ClIrDataEvent” updated.
“JLINKARM_DEVICE_GetInfo” updated.

4.84 0 140321 EL

Chapter “General API”

4.78 1 131011 | EL | "3 INKARM_SelectUSB” corrected.

Chapter “General API”
Function “JLINK_EMU_GPIO_GetProps()” added.

4.76 0 130806 | AG | g tion “ILINK_EMU_GPIO_GetState()” added.

Function “JLINK_EMU_GPIO_SetState()"” added.
4.74b 0 130712 EL | Chapter “Simple Instruction Trace (STRACE) API” corrected.
4.74 0 130712 EL | Chapter “Simple Instruction Trace (STRACE) API” added.

Chapter “General API”

* Description of API functions corrected.
4.68c 0 130418 | AG Affected functions:
JLINKARM_CIrRESET()
JLINKARM_CIFTRST()

J-Link ARM SDK (UM08002) © 2004-2021 SEGGER Microcontroller GmbH
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JLINKARM_SetRESET()
JLINKARM_SetTRST()

4.68b

130411

JL

Chapter “JTAG API”
* Return type of JLINKARM_JTAG_StoreRaw() changed.

4.68

130327

AG

Chapter “General API”
* Function “JLINKARM_GetRegisterList()” added.

4.66

130313

JL

Chapter “General API”
* Section “Implementation Samples”
Sample “Locate the latest installed version of the J-Link DLL” added.

4.66

130311

AG

Chapter “General API”
Function “"JLINKARM_BeginDownload()” updated.

4.66

130304

AG

Chapter “Serial Wire Output (SWO)"”
* Section “SWO API functions”
Added function "JLINKARM_SWO_DisableTarget()”
Added function "JLINKARM_SWO_EnableTarget()”
Added function "JLINKARM_SWO_GetCompatibleSpeeds()”

4.62b

130219

EL

Chapter “Power API”
* Section “General information” updated.

4.62

130128

JL

Chapter “Flash API” removed.

4.60

130109

JL

Chapter “General API”
* Section “API functions”
Added functions JLINKARM_CP15_ReadEx() and JLINKAR-
M_CP15_WriteEx().

4.58

121130

JL

Chapter “General API”
* Section “API functions”
Register information in "JLINKARM_ReadReg() added.
Example for Cycle counter in "JLINKARM_ReadReg() added.

4.58

121120

JL

Chapter “General API”
* Section “API functions”
Additional information for "JLINKARM_EMU_GetList()” changed to fit
definition of JLINKARM_EMU_CONNECT_INFO.
Description for various functions added.
Chapter “Cortex-M support”
* Section “Sample code” removed.

4.56

121012

JL

Chapter “General API”

* Section “Executing command strings”
Subsection “List of available commands”
Added command “DisableFlashBPs”
Added command “DisableFlashDL"
Added command “EnableFlashBPs”
Added command “EnableFlashDL"
Added command “SetAllowSimulation”

4.54

120914

JL

Chapter “General API”

* Section “API functions”
Description for "JLINKARM_EMU_GetNumDevices()” added.
Description for "JLINKARM_ReadMemU64()"” changed.
Description for "JLINKARM_ReadRegs()” changed.
Description for "JLINKARM_WriteRegs()” changed.
Description for "JLINKARM_ReadMemEx()” changed.
Description for "JLINKARM_WriteMemEx()"” changed.

* Section “Cortex-M3 support” renamed to “Cortex-M support”

4.53e

J-Link ARM SDK (UM08002)

120911

JL

Chapter “General API”

* Section “API functions”
Functions
JLINKARM_ClrDataEvent
JLINKARM_Core2CoreName
JLINKARM_DEVICE_GetIndex
JLINKARM_DEVICE_SelectDialog
JLINKARM_EMU_FILE_Delete
JLINKARM_EMU_FILE_GetSize
JLINKARM_EMU_FILE_Read
JLINKARM_EMU_FILE_Write
JLINKARM_GetConfigData
JLINKARM_GetResetTypeDesc
JLINKARM_GoAllowSim
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JLINKARM_MeasureCPUSpeed
JLINKARM_MeasureCPUSpeedEx
JLINKARM_MeasureRTCKReactTime
JLINKARM_ReadTerminal
JLINKARM_SelectDeviceFamily
JLINKARM_SelectTraceSource
JLINKARM_SetDataEvent
JLINKARM_SetLogFile
JLINKARM_SetResetPara
JLINKARM_WaitForHalt
JLINKARM_EMU_GetDevicelnfo
JLINKARM_EMU_GetNumDevices
JLINKARM_EMU_GetProductId
JLINKARM_EMU_GetProductName
JLINKARM_EMU_HasCPUCap
JLINKARM_EMU_HasCapEx
JLINKARM_EMU_IsConnected
JLINKARM_IsOpen
JLINKARM_ReadMemEx
JLINKARM_ReadMemIndirect
JLINKARM_WriteMemEx added.

4.53b

120910

JL

Chapter “General API”
* Section “API functions”
Shifted function descriptions one level up.
Deleted categorization.
Ordered functions alphabetically.
Function "JLINKARM_CIrRESET()"” added to list.
Function “"JLINKARM_CIrTRST()"” added to list.
Function “"JLINKARM_SetRESET()” added to lis.t
Function “"JLINKARM_SetTRST()"” added to list.
* Section * Implementation”
Syntax Errors corrected.
* Section “Implementation examples” added.
“Using the DLL built-in flash programming functionality” added.
Chapter “Power API"”
* Section “PowerAPI functions”
Shifted function descriptions one level up.
Chapter “ETM and Trace on ARM 7/9”
* Section “ETM API functions”
Shifted function descriptions one level up.
* Section “Trace API functions”
Shifted function descriptions one level up.
Chapter “JTAG API”
* Section “JTAG API functions”
Shifted function descriptions one level up.
Chapter “Serial Wire Debug (SWD)”
* Section "SWD API functions”
Shifted function descriptions one level up.
Chapter “Serial Wire Output (SWO)"”
* Section "SWO API functions”
Shifted function descriptions one level up.
Chapter “Flash API”
Chapter description updated.
* Section “Flash API functions”
Shifted function descriptions one level up.
Flash related General API functions added.
* Section “Using the flash API” updated.
* Section “Supported devices”
Table of devices deleted, link added.

4.42b

120215

EL

Chapter “General API"
* Section " implementation” added.
* Function “JLINKARM_Connect()” added.
* Function "JLINKARM_CORESIGHT_ReadAPDPReg” added.
* Function "JLINKARM_CORESIGHT_WriteAPDPReg” added.

4.34

110830

EL

Chapter “General API”
* Function “JLINKARM_SetBPEx()” corrected.

4.26

J-Link ARM SDK (UM08002)

110408

AG

Chapter “General API”
* Section “API functions”
sub-section “Global DLL error codes” added.
* Function “"JLINKARM_FLASH_VerifyCRC” added.
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Chapter “Flash API”
* Section “Flash API functions” updated.

4.24

110216

AG

Chapter “General API”
* Function “"JLINKARM_SetResetType()” updated.

4.24

110203

AG

Chapter “General API”
* Function “JLINKARM_EMU_SelectIPBySN()” added.

4.23

100128

AG

Chapter “Power API” added.

4.22

110121

AG

Chapter “General API”
* Function "JLINKARM_EMU_SelectByUSBSN()” added.
* Function “"JLINKARM_SetResetType()” updated.

4.22

101019

AG

Chapter “General API”
* Function “"JLINKARM_SetResetType()” updated.
* Function “JLINKARM_EMU_GetList()” added.

4.22

101007

AG

Chapter “Serial Wire Debug (SWD)” corrected & updated.

4.20b

100923

AG

Chapter “General API”
* Function “JLINKARM_SetResetType()” updated.

100611

AG

Chapter “General API”
* Section “Executing command strings” corrected (map command
strings).
* Function “"JLINKARM_WriteMem()” corrected.
Function “"JLINKARM_WriteMemDelayed()” corrected.
Function “"JLINKARM_WriteU8()” corrected.
Function “"JLINKARM_WriteMemU16()"” corrected.

*x
*x
*x
* Function “JLINKARM_WriteMemU32()” corrected.

100330

TQ

Chapter “General API”
* Function "JLINKARM_GetMOEs()"” changed.

100302

TQ

Chapter “General API”
* Function “JLINKARM_GetBPInfoEx()"” changed.

100215

AG

Chapter “General API”
* Function “JLINKARM_GetDebugInfo()” added.
* Function “JLINKARM_DEVICE_GetInfo()” added.

100115

AG

Chapter “General API”
* Function “JLINKARM_BeginDownload()” added.
* Function "JLINKARM_EndDownload()” added.
* Function "JLINKARM_GetMOEs()"” added.

100114

KN

Several corrections.

091204

AG

Chapter “General API”
* Function “JLINKARM_GetHWInfo()” added.

091201

AG

Chapter “General API”
* Function “JLINKARM_SetResetType()” updated.

091125

AG

Chapter “General API”
* Function “JLINKARM_WriteVectorCatch” added.
* Function “"JLINKARM_GetDeviceFamily()” updated.

091008

AG

Chapter “General API”
* Function “"JLINKARM_SetResetType()” updated.

090918

AG

Chapter “Flash API”
* Section “Supported devices” updated.

090911

AG

Chapter “General API”

* Function “JLINKARM_EMU_COM_Read()"” added.

* Function “JLINKARM_EMU_COM_Write()” added.

* Function “JLINKARM_EMU_COM_IsSupported()” added.
Chapter “Flash API”

* Function “JLINKARM_FLASH_EraseChip()” updated.

* Function “JLINKARM_FLASH_EraseRequired()” updated.

* Function “JLINKARM_FLASH_Program()” updated.

* Function “JLINKARM_FLASH_Verify()” updated.

* Function “JLINKARM_FLASH_SetNotifyHandler()” added.

4.08j

090803

AG

Chapter “Flash API”
* Section “Supported devices” updated.

4.08c

090703

AG

Chapter “General API”
* Function “JLINKARM_IsHalted()” updated.

J-Link ARM SDK (UM08002)
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4.08b

090630

AG

Chapter “General API”
* Function "JLINKARM_GetOEMString()” added.

4.08

090619

AG

Chapter “JTAG API”

* Function “JLINKARM_JTAG_GetDevicelnfo()” added.
Chapter “Cortex-M3 support”

* Section “SFR handling” added.

4.06

090529

TQ

Chapter “General API”
* Function “"JLINKARM_Go()"” updated.
* Function “"JLINKARM_GoIntDis()” updated.
* Function “"JLINKARM_Step()” updated.

4.06

090527

AG

Chapter “General API”
* Function "JLINKARM_GetEmuCapsEx()” updated.
* Function “JLINKARM_GetHardwareVersion()” added.

4.06

090526

AG

Chapter “General API”
* Function “JLINKARM_GetEmuCapsEx()” added.
* Section “Executing command strings” updated.

4.06

090519

AG

Chapter “General API”
* Function “JLINKARM_EMU_SelectIP()"” added.

4.04a

090515

AG

Chapter “Flash API”
* Section “Supported devices” updated.

4.04

090421

AG

Chapter “Flash API”
* Section “Supported data files” updated.

4.04

090402

AG

Chapter “General API”
* Function “JLINKARM_Reset()” updated.

4.04

090306

AG

Chapter “General API”
* Function “"JLINKARM_GetEmuCaps()” updated.

4.04

090227

AG

Chapter “General API”
* Function "JLINKARM_GetEmuCaps()” updated.

4.04

090220

AG

Chapter “Cortex-M3 support”
* Section “"ETM and Trace on Cortex-M3” updated.

4.04

090211

AG

Various corrections.
Chapter “Serial Wire Debug (SWD) API” renamed to “Serial Wire Debug
(SswbD)”
Chapter "SWO API” renamed to “Serial Wire Output (SWO)”
Chapter “Cortex-M3 support”
* Section “ETM and Trace on Cortex-M3” added.

4.04

090127

AG

Chapter "SWO API”
* Function “JLINKARM_SWO_Read()"” corrected.

4.04

090122

AG

Chapter “General API”
* Function "JLINKARM_GetEmuCaps()” updated.

4.04

090121

AG

Chapter “General API”
* Function "JLINKARM_GetSN()" added.
* Function "JLINKARM_GetDeviceFamily()” added.

4.04

090115

AG

Chapter “General API"?
* Function “JLINKARM_CIrBPEx()" updated.
* Function “JLINKARM_CIrWP()"” updated.

4.02

090114

AG

Chapter “General API”
* Function “JLINKARM_GetNumBPUnits()” corrected.

4.00

081218

AG

Chapter "SWO API”
* Section “Selectable SWO speed” added.

3.97e

081204

AG

Chapter “General API”
* Section “API functions” updated.
* Function “JLINKARM_SetBPEx()” updated.
* Function “JLINKARM_SetWP()” updated.

3.91I

080916

AG

Chapter “Getting started”

* Section “Using the DLL with other programming languages” added.
Chapter “Support”

* Section “Contacting Support” updated.

3.91k

080910

AG

Chapter “General API”
* Section “API functions” SetWarnOutHandler() added.
* Section “Executing command strings” updated.

J-Link ARM SDK (UM08002)
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Chapter “General API”
3.90 2 080826 AG * Section “"JLINKARM_ReadReg()” corrected.
Chapter “General API”
3.90 1 080812 | AG | "« Fynction “JLINKARM_GoEx()” updated.
Chapter “General API”
3.90 0 080811 | AG | "« Fynction “JLINKARM_GoEx()” added.
Chapter “General API”
3.82 2 080530 | AG | " Eunction “JLINKARM_SetResetType()” updated.
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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.
Keywor d Text t.hat you entgr at the commgnd pnjompt or that appears on
the display (that is system functions, file- or pathnames).
Par anet er Parameters in API functions.
Sanpl e Sample code in program examples.

Sanpl e comrent

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.
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24 CHAPTER 1 What is J-Link?

1.1 What is J-Link?

J-Link is a JTAG emulator designed for ARM cores. It connects via USB or Ethernet to a
PC running Microsoft Windows, Linux or Mac OS X (See Supported OS on page 30). J-
Link has a built-in 20-pin JTAG connector, which is compatible with the standard 20-pin
connector defined by ARM.

J-Link ARM SDK (UM08002) © 2004-2021 SEGGER Microcontroller GmbH



25 CHAPTER 1 What is the J-Link SDK?

1.2 What is the J-Link SDK?

The J-Link SDK allows customers to integrate J-Link support into their own applications.
This is used in professional IDEs like IAR EWARM or KEIL uVision to allow debugging directly
via a J-Link, as well as in customized production utilities.

Typical applications to be used with J-Link are for example:

e Complete debuggers or additional debugger utilities like data visualizers.
e Customized flash programming utilities to be used in the production.
e Automated test applications.

The J-Link SDK is available for Windows, Linux and Mac OS X, as 32 bit and 64 bit versions
and can be used with nearly every programming language/solution. The integration of J-
Link is done via a standard DLL / share library and provides easy to use C-language API
functions. The SDK comes with startup projects for C (Visual C++ 6 and Visual Studio 2010),
VB6 (Microsoft Visual Basic), VB.NET (Visual Studio 2010) and sample projects created
with LabView.

The J-Link SDK allows using the entire functionality of J-Link, such as:

e The integrated flash programming capabilities, allowing high-speed flash programming
of all supported devices without creating a custom flash-loader.

Complete control of the target (Run, halt, reset, step, ...).

Reading and writing CPU and ICE registers.

Reading and writing memory in RAM and Flash.

Setting breakpoints and watchpoints, including setting Unlimited Flash Breakpoints.
Using High-Speed Sampling, SEGGER Real-Time Terminal, SWO and Simple Trace
directly in the application.

e Low-level communication with the target via JTAG commands.
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CHAPTER 1 What is included?

The J-Link SDK comes with everything which is needed to start implementing J-Link support
into software or create a new application using J-Link.

It includes the needed libraries for the selected platform, a complete documentation of the
available J-Link API and additional background information, the USB drivers for J-Link and
sample startup projects to show the usage of J-Link.

Some of the following files are OS - specific and are not included in all ports of J-Link SDK.
The following table shows the content of the JLinkARM DLL package:

Files

Contents

\ Doc\

Li cense. t xt

Release Notes.

Rel ease. ht m

License agreement.

UMBOO1 JLi nk. pdf

J-Link / J-Trace documentation.

UMB002_JLi nkDLL. pdf

This documentation.

UMB022_Fl asher . pdf

Flasher documentation.

\ETQ\

: jt: EtAlR:vlbl b Include libraries for the J-Link DLL.

\'I nc\

e (GLOBAL.h

: jt: EIIEAEM Const . h Head_er files that r_nust be iqcluded to' use the DLL
e JLi nKARMVDLL. h functlons._ These flles'contaln the defines, typedefs
e TYPES h and function declarations.

e \Version.h

\ Sanpl es\

\ Sanpl es\ Tar get\

\ Sanpl es\ Tar get\ DCC\ | AR

e JLINKDCC Handl e-
Dat aAbort.s79

e JLI NKDCC _Process. c

e JLINKDCC. h

DCC sample target code for IAR compiler.

\ Sanpl es\ Tar get \ DCC\ GNU

e JLI NKDCC_Handl e-
Dat aAbort. s79

e JLI NKDCC _Process.c

e JLI NKDCC Process_ASM s
JLI NKDCC. h

DCC sample target code for GNU GCC compiler.

\ Sanpl es\ Tar get \ DCC

AT91SAM/ S256_DC-
CTest _| AR V5. zip

DCC sample target application for IAR EWARM.

\ Sanpl es\ W ndows

\ Sanpl es\ W ndows\ C

e Start_JLi nk_VS2010. sl n
e Start_JLink_VC6. dsw

Microsoft Visual Studio 2010 solution and Microsoft
Visual C++ 6.0 workspace including all C-code ex-
ample projects.

\ Sanpl es\ W ndows\ C\ DCCTest

DCCTest . c

DCC Test.

J-Link ARM SDK (UM08002)
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Files

Contents

\ Sanpl es\ W ndows\ C\ Fl ash-
Downl oad

e Fl ashDownl oad. c
* FlashDownl oad. dsp . Example C-code application demonstrating the flash
e Fl ashDownl oad. vcxpr oj d T
ownload feature of J-Link.

e Fl ashDownl oad. vcxpr o-

j.filters
\ Sanpl es\ W ndows\ C\ JLi nkExe
e Min.c
e Min.h
e TRACE.cC
e WnMin.ico Source of the J-Link commander demonstrating
e WnMin.rc most of the features of J-Link.
e JLink. dsp
e JLi nk. vexpr o]
e JLink.vcxproj.filters

\ Sanpl es\ W ndows\ Q\ JLi nkRTT-
Logger

JLi nkRTTLogger . c
SYS. ¢

SYS. h

W nMain.ico

W nMain.rc

JLi nkRTTLogger . dsp

JLi nkRTTLogger . vcxpr o]
JLi nkRTTLogger . vcxpr o-
j.filters

Source of the J-Link RTT logger demonstrating the
communication with a target application via J-Link
Real-Time Terminal.

\ Sanpl es\ W ndows\ C\ St ar -
t upSequence

e JLink _Start.c S .

L= Example C-code application showing the recom-
e JLink_Start.dsp .

: . mended startup sequence to use J-Link as de-
e JLink_Start.vcxproj . e . .

L= L scribed in "DLL startup sequence implementation
e JLink_Start.vexproj.fil-

on page 174
ters
\ Sanpl es\ W ndows\ C\ Readl d
[ )
. sg:g: g gs Example C-code application demonstating low-level
- asp . JTAG access via J-Link by reading the JTAG Device
e Readl d. vcxpr oj
A ID.

e Readld.vcxproj.filters

\ Sanpl es\ W ndows\ C\ Test HW

Test HW ¢

Test HW dsp
Test HW vcxpr 0j

Test HW vexproj . filters

Example C-code application demonstating hardware
access test functions of J-Link.

\ Sanpl es\ W ndows\ VB

Start _JLi nk_VB60. vbp

Microsoft Visual Basic project showing the startup
sequence to use J-Link in Visual Basic 6.

\ Sanpl es\ W ndows\ VB\ St ar -
t upSequence

e JLinkStartupSequenceFor -
mfrm
e JLinkStartupSequence. bas

Microsoft Visual Basic project showing the startup
sequence to use J-Link in Visual Basic 6.

\ Sanpl es\ W ndows\ VB. NET\

J-Link ARM SDK (UM08002)
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Files

Contents

Start JLi nk_VBNET. sl n

Microsoft Visual Studio 2010 soulution including the
VB.NET sample application project

\ Sanmpl es\ W ndows\ VB. NET
\ St art upSequence

JLi nk_Start. vbjroj
St art upSequence. Desi gn-
er.vb
St art upSequence. r esx
e StartupSequence.vb
e \My Project\

Visual Studio 2010 project showing the startup se-
quence to use J-Link in VB.NET.

\ USBDr i ver\

I nstDrivers. exe

J-Link USB Driver installation setup.

\ USBDr i ver \ CDC\

dpi nst_x64. exe
dpi nst _x86. exe

I nst Dri ver sCDC. exe
JLi nk. cat

JLi nk. i nf

JLi nk. sys

JLi nkCDC. cat

JLi nkCDC. i nf

JLi nkCDC. sys

JLi nkCDC_x64. sys
JLi nkx64. sys

J-Link CDC USB driver files.

\ USBDr i ver \ x64\

DPI nst . exe

JLi nkx64. cat
JLi nkx64. i nf
JLi nkx64. sys

J-Link USB driver files for 64bit.

\ USBDr i ver\ x86\

DPI nst . exe

JLi nkx64. cat
JLi nkx64. i nf
JLi nkx64. sys

J-Link USB driver files for 32bit.

—

JLi nk. exe
JLink_Start C. exe
JLink_Start VB. exe
JLink_Start VBNet.exe
Fl ashDownl oad. exe

JLi nkRTTLogger . exe
Readl d. exe

Test HW exe

Precompiled executables of the included projects.

JLi nk_x64. exe

J-Link Commander 64 bit version.

JLi nkARM dI |

The J-Link DLL itself.

JLi nk_x64.dl |

The J-Link DLL as 64 bit version.
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1.4 Requirements

The following items are required in order to develop software for J-Link ARM:

1.4.1

PC running a supported OS (See Supported OS on page 30)
A J-Link ARM

The J-Link SDK
Compiler or IDE of choice for the desired programming language

Target system (hardware)

A target system supported by J-Link is required. The system should have a 20-pin connector
as defined by ARM Ltd. The following table shows the definition of the 20- pin connector.

PIN| SIGNAL | TYPE Description
This is the target reference voltage.

It is used to check if the target has power, to create the log-

1 | VTref Input |ic-level reference for the input comparators and controls the out-
put logic levels to the target. It is normally fed from Vdd on the
target board and must not have a series resistor.

Vsup- This pin is not connected in J-Link. It is reserved for compatibili-

2 | P NC ty with other equipment. Connect to Vdd or leave open in target

ply system.
JTAG Reset. Output from J-Link to the Reset signal on the target
JTAG port.

3 | nTRST | Output | Typically connected to nTRST on the target CPU. This pin is nor-
mally pulled HIGH on the target to avoid unintentional resets
when there is no connection.

JTAG data input of target CPU.

5 |TDI Output | It is recommended that this pin is pulled to a defined state on
the target board. Typically connected to TDI on target CPU.
JTAG mode set input of target CPU.

7 | TMS Output | This pin should be pulled up on the target.

Typically connected to TMS on target CPU.
JTAG clock signal to target CPU.

9 |TCK Output | It is recommended that this pin is pulled to a defined state on
the target board. Typically connected to TCK on target CPU.
Return test clock signal from the target. Some targets must syn-
chronize the JTAG inputs to internal clocks. To assist in meeting
this requirement, you can use a returned, and retimed, TCK to

11 | RTCK Input | dynamically control the TCK rate. J-Link supports adaptive clock-
ing, which waits for TCK changes to be echoed correctly before
making further changes. Connect to RTCK if available, otherwise
to GND.

JTAG data output from target CPU.

13700 Input Typically connected to TDO on target CPU.

15 | RESET |I/0O Target CPU reset signal
This pin is not connected in J-Link.

17 | DBRGQ| NC It is reserved for compatibility with other equipment to be used
as a debug request signal to the target system. Typically con-
nected to DBGRQ if available, otherwise left open.

5\/- This pin is used to supply power to some eval boards. Not all J-

19 Output | Links supply power on this pin, only the KS (Kickstart) versions.

Supply .
Typically left open on target hardware.

J-Link ARM SDK (UM08002)
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1.4.2 Development environment

The J-Link SDK can be used with nearly every programming language/solution which sup-
port loading dynamic libraries. The integration of J-Link is done via a standard DLL / share
library and provides easy to use C-language API functions.

1.4.3 Supported OS

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

Microsoft Windows 2000
Microsoft Windows XP
Microsoft Windows XP 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

Linux x64

Mac OSX 10.5 and higher
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CHAPTER 1 Features of J-Link

Features of J-Link

USB 2.0 (Full-Speed and Hi-Speed) and Ethernet interface
ARM7/9/11, Cortex-M0/M1/M3/M4/M7 and Cortex-A5/A8/A9/R4 core support
Download speed up to 3 MByte/s*

Debug interface (JTAG/SWD/...) speed up to 50 MHz

Serial Wire Debug (SWD) supported

Serial Wire Viewer/Serial Wire Output (SWV/SWO) supported
SWO sampling frequencies up to 100 MHz

Target power supply

Target power consumption measurement with high accuracy
Support for multiple devices on a JTAG scan chain

Fully plug and play compatible

20-pin standard JTAG connector, optional 14-pin adapter
Wide target voltage range: 1.2V - 5.0V

Multi core debugging

J-Mem (live memory view/edit) included

J-Link Remote server (connects to J-Link via TCP/IP) included
J-Flash (flash programming software) available

Unlimited Flash Breakpoints available

Integrated flash programming included

Note

For the specific features included in each J-Link model, please refer to the J-Link User
Manual (UM08001).

*The actual speed depends on various factors, such as J-Link Model, JTAG/SWD, clock
speed, host, CPU core etc.
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1.6 Distribution of J-Link SDK based software

The JLi nkARM dI | makes the entire functionality of J-Link available through the exported
functions. Any distribution or shipment of source code, object code (code in linkable form)
and executables requires the prior written authorization from SEGGER.

A J-Link SDK licensee can distribute software applications which use J-Link SDK compo-
nents. The components which can be distributed and the license terms for the distribution
of these components are regulated by the J-Link SDK license agreement.
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Chapter 2
ARM core / JTAG Basics

The ARM7 and ARM9 architecture is based on Reduced Instruction Set Computer (RISC)
principles. The instruction set and related decode mechanism are greatly simplified com-
pared with microprogrammed Complex Instruction Set Computer (CISC).
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2.1 JTAG

JTAG is the acronym for Joint Test Action Group. In the scope of this document, “the JTAG
standard” means compliance with IEEE Standard 1149.1-2001 [JTAG].

2.1.1 Test access port (TAP)

JTAG defines a TAP (Test access port). The TAP is a general-purpose port that can provide
access to many test support functions built into a component. It is composed as a mini-
mum of the three input connections (TDI, TCK, TMS) and one output connection (TDO).
An optional fourth input connection (nTRST) provides for asynchronous initialization of the

test logic.
PIN Type Explanation

TCK Input The tesi_: clock input (TCK) provides the clock for the

test logic.

Serial test instructions and data are received by the
TDI Input : .

test logic at test data input (TDI).

The signal received at test mode select (TMS) is de-
TMS Input coded by the TAP controller to control test opera-

tions.

Test data output (TDO) is the serial output for test
TDO Output instructions and data from the test logic.

. The optional test reset (TRST) input provides for

TRST Input (optional) asynchronous initialization of the TAP controller.

2.1.2 Dataregisters

JTAG requires at least two data registers to be present: the bypass and the boundary-scan
register. Other registers are allowed but are not obligatory.

Bypass data register

A single-bit register that passes information from TDI to TDO.

Boundary-scan data register

A test data register which allows the testing of board interconnections, access to input and
output of components when testing their system logic and so on.

2.1.3 Dataregisters

J-Link ARM SDK (UM08002)

The instruction register holds the current instruction and its content is used by the TAP
controller to decide which test to perform or which data register to access. It consists of
at least two shift-register cells.
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2.1.4 The TAP controller

The TAP controller is a synchronous finite state machine that responds to changes at the
TMS and TCK signals of the TAP and controls the sequence of operations of the circuitry.

TAP controller state diagram
<< Reset <

tms=0
tms=1
Idle .

tms=0 'y

Update-IR

tms=1 tms=0

N y

2.1.4.1 State descriptions

Reset

The test logic is disabled so that normal operation of the chip logic can continue unhindered.
No matter in which state the TAP controller currently is, it can change into Reset state if
TMS is high for at least 5 clock cycles. As long as TMS is high, the TAP controller remains
in Reset state.

Idle

Idle is a TAP controller state between scan (DR or IR) operations. Once entered, this state
remains active as long as TMS is low.

DR-Scan

Temporary controller state. If TMS remains low, a scan sequence for the selected data
registers is initiated.

IR-Scan

Temporary controller state. If TMS remains low, a scan sequence for the instruction register
is initiated.

Capture-DR

Data may be loaded in parallel to the selected test data registers.
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Shift-DR

The test data register connected between TDI and TDO shifts data one stage towards the
serial output with each clock.

Exit1-DR

Temporary controller state.

Pause-DR
The shifting of the test data register between TDI and TDO is temporarily halted.

Exit2-DR

Temporary controller state. Allows to either go back into Shift-DR state or go on to Up-
date-DR.

Update-DR

Data contained in the currently selected data register is loaded into a latched parallel output
(for registers that have such a latch). The parallel latch prevents changes at the parallel
output of these registers from occurring during the shifting process.

Capture-IR
Instructions may be loaded in parallel into the instruction register.

Shift-IR

The instruction register shifts the values in the instruction register towards TDO with each
clock.

Exitl-IR

Temporary controller state.

Pause-IR

Wait state that temporarily halts the instruction shifting.

Exit2-IR

Temporary controller state. Allows to either go back into Shift-IR state or go on to Up-
date-IR.

Update-IR

The values contained in the instruction register are loaded into a latched parallel out- put
from the shift-register path. Once latched, this new instruction becomes the cur- rent one.
The parallel latch prevents changes at the parallel output of the instruction register from
occurring during the shifting process.
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CHAPTER 2

The ARM core

The ARM7 family is a range of low-power 32-bit RISC microprocessor cores. Offering up to
130MIPs (Dhrystone2.1), the ARM7 family incorporates the Thumb 16-bit instruction set.
The family consists of the ARM7TDMI, ARM7TDMI-S and ARM7EJ-S processor cores and the

ARM720T cached processor

macrocell.

The ARM9 family is built around the ARM9TDMI processor core and incorporates the 16-
bit Thumb instruction set. The ARM9 Thumb family includes the ARM920T and ARM922T
cached processor macrocells.

2.2.1 Processor modes

The ARM architecture supports seven processor modes.

Processor mode - Description
User usr | Normal program execution mode
System sys | Runs privileged operating system tasks
Supervisor svc | A protected mode for the operating system
Abort abt | Implements virtual memory and/or memory protection
Undefined und | Supports software emulation of hardware coprocessors
Interrupt irq Used for general-purpose interrupt handling
Fast interrupt fiq Supports a high-speed data transfer or channel process

2.2.2 Registers of the CPU core

The CPU core has the following registers:

User/System Supervisor Abort Undefined Interrupt Fast interrupt
RO

R1

R2

R3

R4

R5

R6

R7

R8 R8_fiq

R9 R9_fiq

R10 R10_fiq

R11 R11_fiq

R12 R12_fiq

R13 R13_svc R13_abt R13_und R13_irg R13_fiq

R13 R14_svc R14_abt R14_und R14_irq R14_fiqg

PC

CPSR

SPSR_svc SPSR_abt SPSR_und SPSR_irq SPSR_fiq

<Register> = indicates that the normal register used by User or System mode has been

replaced by an alternative register specific to the exception mode.

J-Link ARM SDK (UM08002)
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The ARM core has a total of 37 registers:

e 31 general-purpose registers, including a program counter. These registers are 32 bits
wide.

e 6 status registers. These are also 32-bits wide, but only 32-bits are allocated or need
to be implemented.

Registers are arranged in partially overlapping banks, with a different register bank for each
processor mode. At any time, 15 general-purpose registers (RO to R14), one or two status
registers and the program counter are visible.

2.2.3 ARM /Thumb instruction set

An ARM core starts execution in ARM mode after reset or any type of exception. Most (but
not all) ARM cores come with a secondary instruction set, called the Thumb instruction
set. The core is said to be in Thumb mode if it is using the thumb instruction set. The
thumb instruction set consists of 16-bit instructions, where the ARM instruction set consists
of 32-bit instructions. Thumb mode improves code density by approx. 35%, but reduces
execution speed on systems with high memory bandwidth (because more instructions are
required). On systems with low memory bandwidth, Thumb mode can actually be as fast
or faster than ARM mode. Mixing ARM and Thumb code (interworking) is possible.

J-Link fully supports debugging of both modes without limitation.
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2.3 EmbeddedICE

EmbeddedICE is a set of registers and comparators used to generate debug exceptions
(such as breakpoints).

EmbeddedICE is programmed in a serial fashion using the ARM core controller. It consists
of two real-time watchpoint units, together with a control and status register. You can pro-
gram one or both watchpoint units to halt the execution of instructions by ARM core. Two
independent registers, debug control and debug status, provide overall control of Embed-
dedICE operation.

Execution is halted when a match occurs between the values programmed into Embed-
dedICE and the values currently appearing on the address bus, data bus, and various con-
trol signals. Any bit can be masked so that its value does not affect the comparison.

Either of the two real-time watchpoint units can be configured to be a watchpoint (monitor-
ing data accesses) or a breakpoint (monitoring instruction fetches). You can make watch-
points and breakpoints data-dependent.

EmbeddedICE is additional debug hardware within the core, therefore the EmbeddedICE
debug architecture requires almost no target resources (for example, memory, access to
exception vectors, and time).

Breakpoints

A “breakpoint” stops the core when a selected instruction is executed. It is then possible
to examine the contents of both memory (and variables).

Watchpoints

A “watchpoint” stops the core if a selected memory location is accessed. For a watchpoint
(WP), the following properties can be specified:

e Address (including address mask)
e Type of access (R, R/W, W)
e Data (including data mask)

Software / hardware breakpoints

|II

Hardware breakpoints are “real” breakpoints, using one of the 2 available watchpoint units
to breakpoint the instruction at any given address. Hardware breakpoints can be set in any
type of memory (RAM, ROM, Flash) and also work with self-modifying code. Unfortunately,
there is only a limited number of these available (2 in the EmbeddedICE). When debugging
a program located in RAM, another option is to use software breakpoints. With software
breakpoints, the instruction in memory is modified. This does not work when debugging
programs located in ROM or Flash, but has one huge advantage: The number of software
breakpoints is not limited.

2.3.1 The ICE registers

The two watchpoint units are known as watchpoint 0 and watchpoint 1. Each contains three
pairs of registers:

e address value and address mask
e data value and data mask
e control value and control mask

The following table shows the function and mapping of EmbeddedICE registers.

Register Width Function
0x00 3 Debug control
0x01 5 Debug status
0x04 6 Debug comms control register
0x05 32 Debug comms data register
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Register Width Function
0x08 32 Watchpoint 0 address value
0x09 32 Watchpoint 0 address mask
0x0A 32 Watchpoint 0 data value
0x0B 32 Watchpoint 0 data mask
0x0C 9 Watchpoint 0 control value
0x0D 8 Watchpoint 0 control mask
0x10 32 Watchpoint 1 address value
0x11 32 Watchpoint 1 address mask
0x12 32 Watchpoint 1 data value
0x13 32 Watchpoint 1 data mask
0x14 9 Watchpoint 1 control value
0x15 8 Watchpoint 1 control mask

For more informations about EmbeddedICE see the technical reference manual of your ARM
CPU. (www.arm.com)
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2.4 DCC functions

DCC is the acronym for Debug Communication Channel. ARM cores contain a DCC for pass-
ing information between the target and the host debugger. This is implemented as co-
processor 14.

The DCC comprises two registers, as follows:

e The DCC control register - A 32-bit register, used for sychronized handshaking
between the processor and the asynchronous debugger.

e The DCC data register - A 32-bit register, used for data transfers between the
debugger and the processor.

These registers occupy fixed locations in the EmbeddedICE memory map. They are accessed
from the processor using MCR and MRC instructions to coprocessor 14.

The registers are accessed as follows:

e By the debugger - Through scan chain 2 in the usual way
e By the processor - Through coprocessor register transfer instructions.

Why DCC?

In contrast to most of the other DLL functions, the DCC functions communicate with the
running target. That means, it is not neccessary to halt the core to use the functions,
therefore DCC is the most efficient kind of data transfer from and to the target. For further
information about DCC please visit www.arm.com.
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Chapter 3

Getting started

This chapter explains the first steps with the J-Link SDK and gives an overview about the
funtionality of the sample application JLink.exe (Windows) or JLinkExe (OSX / Linux).
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3.1 Sample projects and test applications

The J-Link SDK includes different sample applications in source code which demonstrate
the usage of the J-Link API, show the basic startup sequence and provide examples how
to integrate the J-Link DLL in different programming languages.

The sample projects are organized by the executing target platform (Windows, Linux, Mac,
Target) and the programming language / environment. The usage of the J-Link SDK is not
limited to these programming environments, it can be used from nearly every programming
language which allows loading shared libraries.

3.1.1 Necessary preparations in a Linux environment

3.1.1.1 Unpacking the software package

The files of the J-Link SDK are delivered in the form of tarball archive named JLi nkSD-
K_Li nux_V<np<nn><r>_<ar ch>.t gz where mis the major version number, nn is the minor
version number, r is an optional release number (a character between ‘a’ and ‘z") and ar ch
is the CPU architecture which can be i 386 for 32-bit systems or x86_64 for 64-bit systems.

The first step you should take, is to unpack the contents of the archive in a directory of
your choice. Open a terminal and go to the directory where the archive is stored. Assuming
you have the version 4.98 of the software, type this at the command prompt:

tar -xzf JLi nkSDK_Li nux_V498 x86_64.tgz

This command creates the JLi nkSDK_Li nux_V498 x86_64 directory and extracts the con-
tents of the archive in it.

3.1.1.2 Installing the shared library

Before you can start compiling applications that use the J-Link SDK, you have to make
sure that the linker can find the shared library. The preferred approach is to install the
shared library into a system directory. This involves coping the shared library to a system
directory of your choice and setup some symbolic links. You will need root privilege level
to perform all this steps.

Assuming you are in the directory where you unpacked the shipment archive above, execute
these commands to install the library in the /usr/ | i b system directory:

su root

cp JLi nkSDK_Li nux_V498 x86_64/1ibjlinkarm so.4.98.0 /usr/lib
| dconfig

cd /usr/lib

In -s libjlinkarmso.4 libjlinkarm so

3.1.1.3 Setting up USB

In order to have access to the USB interface as a normal user, you will have to copy the rule
file provided in your shipment into the / et ¢/ udev/ r ul es. d directory using this command:

cp JLi nkSDK_Li nux_V498 x86_64/99-jlink.rules /etc/udev/rules.d

Note

You will have to be logged in as root in order to be able to execute the command above.

J-Link ARM SDK (UM08002) © 2004-2021 SEGGER Microcontroller GmbH



44 CHAPTER 3 Using the sample application JLink(.)Exe

3.2 Using the sample application JLink(.)Exe

JLink.exe or JLinkExe is a version of the J-Link Commander as provided with the J-Link
software Package. It can be used to test the correct installation and proper function of the
J-Link SDK and J-Link Software Package.

J-Link Commander demonstrates most of the available functions of J-Link and can be used
as a reference for integrating J-Link in custom applications. For a documentation on how
to use J-Link Commander, please refer to the J-Link User Manual (UM08001).

JLink.exe for Windows is supplied in source code form and can be modified and com- piled
with a C compiler. A Microsoft Visual C++ 6.0 and Visual Studio 2010 project is included.

JLink.exe for OSX / Linux is supplied in source code form and can be modified and compiled
with a C compiler.
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3.3 Compiling and running JLink.exe

Open the project workspace for Visual C++ 6.0 or Visual Studio 210 in the SDK installation
folder at \Samples\Windows\C\ and set the project ‘JLink’ or "JLinkExe’ as active project.

The project is configured to build out-of-the box. The build configuration ‘Debug’ will gen-
erate JLink_Debug.exe in the SDK root folder, ‘Release’ will generate JLink.exe.
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3.4 Compiling and running JLinkExe

The following description assumes that you already unpacked the shipment archive. To keep
things simple, the extracted directory (e.g. / hone/ f red/ JLi nkSDK_Li nux_V498_x86_64) is
referenced as <InstallationDir>.

Open a terminal and go to the directory where the source files are located using this com-
mand:

cd <InstallationDir>/Src To build the sample applications simply enter this command:
meke

You can run the application by typing this a the command prompt:
./ JLi nkExe

J-Link ARM SDK (UM08002) © 2004-2021 SEGGER Microcontroller GmbH



a7 CHAPTER 3 Other sample applications

3.5 Other sample applications

The J-Link SDK includes other basic sample applications. They are located at \Samples\Win-
dows\C\ and included in the Visual Studio / Visual C++ workspaces. Compiling the appli-
cations with other compilers or on Linux and Mac OS X can be done, too, but there are
no project files included.

3.5.1 Using the SDK with other programming languages

In general the JLi nkARM dI | can be used with any programming language which can load
a DLL, such as C, C++, C#, Visual Basic and LabVIEW. Sample projects for Visual Basic
and LabVIEW are included for reference.

Note

SEGGER can only support J-Link SDK related problems for applications written in C
and C++.
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3.6 Using J-Link in own custom application

3.6.1 Including the library

To use J-Link and the SDK in acustom application, the application has to load the DLL. This
can easily be done by including JLink.lib or JLinkARM.lib.

The recommended include library is JLink.lib. The library will automatically try to locate
the JLinkARM.dIl in the executable directory. If it is not found, the library searches for the
latest installed version of the J-Link Software and loads the JLinkARM.dIl from there. This
mechanism can be used to make sure the application makes use of the most recent version
of the DLL by installing the latest J-Link Software without the need to create or replace the
DLL in the application directory.

If the custom application should use only the DLL it was created with and do not fallback
to the installed DLL, include JLinkARM.lib in the application.

If the application cannot include import libraries, the DLL functions can also be loaded
directly from the DLL with LoadLibrary() or similar. This is the case for example for LabVIEW
applications.

Note

Newer versions of the J-Link DLL are provided to be downward compatible to applica-
tions created with older versions of the library. Updating the DLL without any other
change is assumed to be safe.

3.6.2 Calling the API functions

All exported functions of the library are defined in ‘JLinkARMDLL.h’. To use the functions,
simply include the header file into the applications and link the application with the li-
brary. JLinkARMDLL.h additionally includes JLinkARM_Const.h, which includes all defines
and types as used in the J-Link DLL. JLinkARM_Const.h can be used as a reference for
parameter types and function return values.

Note

The functions in JLinkARMDLL.h are mostly defined as C-declaration functions. In some
cases it is necessary to use standard call functions. For this purpose include JLink.h
isntead of JLinkARMDLL.h.

J-Link ARM SDK (UM08002) © 2004-2021 SEGGER Microcontroller GmbH



Chapter 4
General API

This chapter describes the general API functions which are available to control a J- Link
and the target.

The API functions of the JLinkARM DLL allow stopping, running and single stepping the core,
reading the core registers as well as setting breakpoints and watchpoints. They give you
full access to the ICE breaker, to memory in selectable units of either 8, 16 or 32-bits and
all other functionality which is provided by J-Link.
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4.1 Calling the API functions

Unless otherwise specified in this documentation, functions can only be called after
JLINKARM_Open() or JLINKARM_OpenEx(). After JLINKARM_Close() has been called,
JLINKARM_Open() must be called again before using another function.

4.1.1 Datatypes

Since C does not provide data types of fixed lengths which are identical on all platforms,
the API uses, in most cases, its own data types as shown in the table below:

Data type Definition Explanation

I8 signed char | 8-bit signed value

us unsigned 8-bit unsigned value
char

116 signed 16-bit signed value
short

ule unsigned 16-bit unsigned value
short

132 signed long | 32-bit signed value

u32 Iun5|gned 32-bit unsigned value
ong

4.1.2 Calling conventions

For loading an calling the J-Link Library functions some compilers rely on a fixed calling
convention, which describes some low-level behavior when calling functions. In most cases
the developer does not have to care about the calling conventions and can use the J-Link API
functions as described. The compiler will know the correct calling convention for a function
when it is given in the header file.

Sometimes a header file cannot be used and the function prototypes have to be declared by
the developer using the API functions. This has to be done for example in Visual Basic. In
these cases, the developer has to know whether to use the C declaration calling conventions
(cdecl) or the stdcall calling convention.

Most API functions are exported as both, C declaration and stdcall. To distinguish between
them, they have different prefixes. stdcall functions start with JLINK_ cdecl functions start
with JLINKARM_.
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4.2 Global DLL error codes

The J-Link DLL defines a set of global error codes which may be returned by almost every
DLL API function. The global error codes start at -256, so values from -1 to - 255 are
reserved for function specific error codes. In the following, all error codes which are defined
by the DLL and their explanations are listed:

Symbolic names

Explanation

JLI NKARM ERR_EMJ_NO_CONNECTI ON

If this error code is returned, no connec-
tion to the emulator could be established.

JLI NKARM_ERR_EMJ_COWVM_ERROR

If this error code is returned, a commu-
nication error between the emulator and
the host occurred. (host-interface can be:
USB/TCPIP/...)

JLI NKARM ERR DLL_NOT_OPEN

If this error code is returned, the DLL
has not been opened but needs to be
(JLINKARM_Open() needs to be called
first) before using the function that has
been called.

JLI NKARM ERR VCC_FAI LURE

If this error code is returned, the target
system has no power (Measured: VTref <
1V)

JLI NK_ERR | NVALI D_HANDLE

If this error code is returned, an invalid
handle (e.g. file handle) was passed to the
called function

JLI NK_ERR_NO_CPU_FOUND

If this error code is returned, J-Link was
unable to detect a supported core which is
connected to J-Link.

JLI NK_ERR_EMJ_FEATURE_NOT_SUPPORTED

If this error code is returned, the emula-
tor does not support the selected feature
(Usually returned by functions which need
specific emulator capabilities).

JLI NK_ERR_EMJ_NO_NMEMORY

If this error code is returned, the emulator
does not have enough memory to perform
the requested operation.

JLI NK_ERR TI F_STATUS_ERROR

If this error code is returned, an target in-
terface error occurred such as “TCK is low
but should be high”
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4.3 API functions

CHAPTER 4 API functions

The table below lists the available routines of the general API. All functions are listed in
alphabetical order within their respective categories. Detailed descriptions of the routines
can be found in the sections that follow. Functions which are described as JLINKARM_* are
also implemented and exported as JLINK_*. For more information see Calling conventions

on page 50.

Routine

Explanation

Basic functions

JLINKARM_Close()

Closes the JTAG connection.

JLINKARM_Connect()

Establish connection to the target system.

JLINKARM_Go()

Restarts the ARM core after it has been
halted.

JLINKARM_GoEX()

Restarts the ARM core after it has been
halted and allows instruction set simula-
tion.

JLINKARM_GolIntDis()

Disables the interrupts and restarts the
ARM core.

JLINKARM_Halt()

Halts the ARM core.

JLINKARM_IsConnected()

Returns TRUE if a connection is open.

JLINKARM_IsHalted()

Checks whether the ARM core is halted.

JLINKARM_IsOpen()

Checks if JLINKARM_Open() has been
called

JLINKARM_Lock()

Prevents other threads/processes to call
API functions

JLINKARM_Open()

Opens the connection to J-Link.

JLINKARM_OpenEx()

Opens the connection to J-Link.

JLINKARM_Unlock()

Lifts the effect of a previous JLINKAR-
M_Lock() call.

Configuration functions

JLINKARM_ConfigITAG()

Configures JTAG scan chain.

JLINK_EMU_AddLicense()

Add a custom license to the connected J-
Link.

JLINK_EMU_EraseLicenses()

Erase all custom licenses from the con-
nected J-Link.

JLINK_E