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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.
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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)

© 2004-2021 SEGGER Microcontroller GmbH



27

CHAPTER 1 What is included?

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.

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



36

CHAPTER 2 JTAG

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).

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



43 CHAPTER 3 Sample projects and test applications

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.
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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.

o0 Start_JLink V52010 - Microsoft Visual Studic =] = ]
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Pl S A d % a9 -0 - S5 b Debug -] [win32 ElEE
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Solution Explorer MRl Main.c X
| éj | [= ‘?:6 (Global Scope) vl “ main(int arge, char * argv(], char * envp[])] -
;Solution ‘Start_JLink_V52010" (6 projects) 14832 _/******#x**x**x*************x**x**x**x***********i%
- [Z1 FlashDownload 14833 -
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4 | Ec -
) WinMain.ico 14835 */
T WinMain.rc 14836 Elint main(int argc, char* argv[], char®* envp[]) {
- [z External Dependencies 14837 char acRev[8] = {@};
a [ Inc 14838 char ac[512];
0| JQNKARM—CD”St'h 14839 char * pBuffer;
ﬂJL”‘_ﬁR""DLL'h 14840 char SkipInit;
h " - P
- S 14841 int Revision;
a | Src z
&4 Main.c 14842 J-.nt r=0;
€+ Sample RAWTRACE.c 14843 int RewDLL;
€+ TRACE.c 14844 int VerDLL;
> 121 JLink_Start 14845
> ;’HJLinkRmogger 14846 pBuffer = NULL;
’ ;.gf;eaﬁv 14847 SkipInit - e;
> g t E : sy = . .
e 14848 1 _InitSysTimer(); // Initialize system timer:
14849 1 =
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{0 F——
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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
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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.
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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.

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



50 CHAPTER 4 Calling the API functions

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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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_EMU_GetLicenses()

Get the custom licenses of the connected
J-Link.

JLINKARM_EMU_GetList()

Get a list of all connected emulators.

JLINKARM_EMU_SelectByUSBSN()

Selects an emulator which is connected to
the host via USB, by its serial number.

JLINKARM_EMU_SelectIP()

Opens emulator selection dialog in order to
select a connection to J-Link via TCP/IP.

JLINKARM_EMU_SelectIPBySN()

Selects an emulator which is connected to
the host via Ethernet, by its serial number.

JLINKARM_GetIRLen()

Retrieves entire IRLen of all devices in the
JTAG scan chain.

JLINKARM_SelectIP()

Selects connection to J-Link via TCP/IP.

JLINKARM_SelectUSB()

Selects connection to J-Link via USB.
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Routine

Explanation

JLINK_SetHookUnsecureDialog()

Sets a hook function that is called instead
of showing the device-unsecure dialog

Reset functions

JLINKARM_Reset()

Resets and halts the ARM core.

JLINKARM_ResetNoHalt()

Resets the ARM core without halting it.

JLINKARM_ResetPullsRESET()

Affects RESET behaviour.

JLINKARM_ResetPullsTRST()

Affects RESET behaviour.

JLINKARM_ResetTRST()

Reset the TAP controller via TRST.

JLINKARM_SetlInitRegsOnReset()

Affects RESET behaviour.

JLINKARM_SetResetDelay()

Defines a delay in milliseconds after reset.

JLINKARM_SetResetType()

Defines the reset strategy.

JLINKARM_GetResetTypeDesc()

Get description of a specific reset type
available for connected CPU.

Memory functions

JLINK_GetMemZones()

Get the different memory zones supported
by the currently connected CPU.

JLINKARM_ReadMem()

Reads memory from the target system.

JLINKARM_ReadMemEx()

Reads memory from the target system
with a given access width.

JLINKARM_ReadMemlIndirect()

Reads memory from the target system.

JLINKARM_ReadMemHW()

Reads memory directly from the target
system.

JLINKARM_ReadMemUS()

Reads memory from the target in units of
8-bits.

JLINKARM_ReadMemU16()

Reads memory from the target in units of
16-bits.

JLINKARM_ReadMemU32()

Reads memory from the target in units of
32-bits.

JLINKARM_ReadMemU64()

Reads memory from the target in units of
64-bits.

JLINK_ReadMemZonedEx()

Reads from a specific memory zone.

JLINKARM_WriteMem()

Writes memory to the target system.

JLINKARM_WriteMemDelayed()

Writes memory to the target system.

JLINKARM_WriteMemEx()

Writes memory to the target system with a
given access width.

JLINK_WriteMemZonedEx()

Writes to a specific memory zone.

JLINKARM_WriteU8()

Writes one byte to the target system.

JLINKARM_WriteU16()

Writes a unit of 16-bits to the target sys-
tem.

JLINKARM_ WriteU32()

Writes a unit of 32-bits to the target sys-
tem.

JLINKARM_WriteU64()

Writes a unit of 64-bits to the target sys-
tem.

System control functions

JLINKARM_BeginDownload()

Indicates the start of a flash download.

JLINKARM_Clock()

Creates one JTAG clock on TCK.

JLINKARM_ClIrError()

Clears the error state.
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Routine

Explanation

JLINKARM_CIrRESET()

Sets reset pin to LOW level.

JLINKARM_CIFTCK()

Sets the TCK pin to LOW level

JLINKARM_CIFTDI()

Clears the test data input.

JLINKARM_CIFTMS()

Clears the test mode select.

JLINKARM_CIFTRST()

Sets TRST to LOW level.

JLINKARM_CORESIGHT_Configure()

Configured J-Link DLL for usage of
_CORESIGHT__ functions.

JLINKARM_CORESIGHT_ReadAPDPReg()

Reads an AP/DP register on a CoreSight
DAP.

JLINKARM_CORESIGHT_WriteAPDPReg()

Writes an AP/DP register on a CoreSight
DAP.

JLINKARM_Core2CoreName()

Writes the name of a core specified by its
numeric identifier into a given buffer.

JLINKARM_CP15_ReadEx()

This function reads from the registers of a
CP15 coprocessor unit.

JLINKARM_CP15_WriteEx()

This function writes to the registers of a
CP15 coprocessor unit.

JLINKARM_DEVICE_GetIndex()

Get index of a device in the DLL internal
device list.

JLINKARM_DEVICE_SelectDialog()

Show device selection dialog.

JLINK_DownloadFile()

This function writes a given data file to a
specified destination address.

JLINKARM_EMU_COM_Read()

Reads data from emulator on selected
communication channel.

JLINKARM_EMU_COM_Write()

Writes data to emulator on selected com-
munication channel.

JLINKARM_EMU_COM_IsSupported()

Used to check if connected emulator sup-
ports JLINKARM_EMU_COM functions.

JLINKARM_EMU_GetDevicelnfo()

Gets information like serial number, USB
address from a specified emulator.

JLINKARM_EMU_GetNumDevices()

Gets number of emulators which are con-
nected via USB to the PC.

JLINKARM_EMU_GetProductName()

Gets the product name of the connected
emulator.

JLINKARM_EMU_HasCapEx()

Checks if the emulator has the specified
extended capability.

JLINKARM_EMU_HasCPUCap()

Checks if the emulator has the specified
CPU capability.

JLINKARM_EMU_IsConnected()

Checks if an emulator is connected.

JLINKARM_EnablelLog()

Enables the logging.

JLINKARM_EnableLogCom()

Deprecated, do not use.

JLINKARM_EndDownload()

Indicates the end of a flash download.

JLINK_EraseChip()

Erases flash contents of the device.

JLINKARM_GetCompileDateTime()

Returns the date and the time that the
source file was translated.

JLINKARM_GetConfigData()

Get current JTAG chain configuration.
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Routine

Explanation

JLINKARM_GetDebugInfo()

Get different debugging relevant informa-
tion about a connected device (such as
Debug ROM table address).

JLINKARM_GetDeviceFamily()

Returns the device family ID of the target
CPU/MCU.

JLINKARM_GetDLLVersion()

Returns the version number of the DLL.

JLINKARM_GetEmuCaps()

Returns capabilities supported by the J-
Link.

JLINKARM_GetEmuCapsEx()

Returns capabilities (and extended ones)
supported by J-Link.

JLINKARM_GetFeatureString()

Returns the J-Link embedded features.

JLINKARM_GetFirmwareString()

Returns the firmware version as string.

JLINKARM_GetHWInfo()

Gets information about power consumption
of the target (if it is powered via J-Link)
and if an overcurrent happened.

JLINKARM_GetHWStatus()

Returns the hardware status.

JLINKARM_GetHardwareVersion()

Returns the hardware version of the con-
nected emulator.

JLINKARM_GetlId()

Returns the Id of the ARM core.

JLINKARM_GetIdData()

Retrieves info of the device(s) on the JTAG
bus.

JLINKARM_GetMOEs()

Can be used to get information about the
method of debug entry of the CPU.

JLINKARM_GetOEMString()

Retrieves the OEM string of the connected
emulator.

JLINK_GetpFunc()

Retrieves function pointer for specific API
functions.

JLINKARM_GetScanLen()

Returns information about the length of
the scan chain select register.

JLINKARM_GetSelDevice()

Returns the index of the device.

JLINKARM_GetSN()

Returns the serial number of the connect-
ed J-Link.

JLINKARM_GetSpeed()

Returns the actual speed of JTAG connec-
tion.

JLINKARM_GetSpeedInfo()

Returns information about supported
speeds.

JLINKARM_HasError()

Returns the error state.

JLINKARM_MeasureCPUSpeed()

Measure CPU speed of device we are cur-
rently connected to.

JLINKARM_MeasureCPUSpeedEx()

See MeasureCPUSpeed().

JLINKARM_MeasureRTCKReactTime()

Measure reaction time of RTCK pin.

JLINKARM_MeasureSCLen()

Returns length of the scan chain.

JLINKARM_SelDevice()

Selects the device if multiple devices are
connected to the scan chain.

JLINKARM_SelectTraceSource()

Select source to be used for trace.

JLINKARM_SetEndian()

Selects the endian mode of the target
hardware.

JLINKARM_SetErrorOutHandler()

Sets an error output handler.
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Routine

Explanation

JLINKARM_SetLogFile()

Set path to lodfile.

JLINKARM_SetMaxSpeed()

Sets the maximal speed for JTAG commu-
nication.

JLINKARM_SetRESET()

Sets reset pin to HIGH level.

JLINKARM_SetSpeed()

Sets the speed for JTAG communication.

JLINKARM_SetTCK()

Sets the TCK pin to HIGH level

JLINKARM_SetTDI()

Sets the TDI to logical 1.

JLINKARM_SetTMS()

Sets the TMS to logical 1.

JLINKARM_SetTRST()

Sets TRST to HIGH level.

JLINKARM_StoreBits()

Sends data via JTAG.

JLINKARM_TIF_GetAvailable()

Returns a bit mask of supported target in-
terfaces.

JLINKARM_TIF_Select()

Selects the specified target interface.

JLINKARM_UpdateFirmwarelfNewer()

Updates the J-Link ARM firmware.

JLINKARM_SetWarnOutHandler()

Sets a warn output handler.

JLINKARM_WriteBits()

Flushes the DLL internal JTAG buffer.

Device spec

ific functions

JLINKARM_DEVICE_GetInfo()

Gets information about which devices are
supported by J-Link. Moreover, also more
specific information for each device can be
acquired.

Functions for debugging

JLINKARM_CIrBP()

Removes a breakpoint.

JLINKARM_CIrBPEx()

Removes a breakpoint set by JLINKAR-
M_SetBPEx().

JLINKARM_ClrDataEvent()

This function clears a data event set via
JLINKARM_SetDataEvent().

JLINKARM_CIrWP()

Removes a watchpoint.

JLINKARM_CORE_GetFound()

Returns the identified CPU Core J-Link is
connected to.

JLINKARM_EnableSoftBPs()

Allows using of software breakpoints.

JLINKARM_FindBP()

Finds a breakpoint.

JLINKARM_GetBPInfo()

Returns the breakpoint type.

JLINKARM_GetNumBPs()

Retrieves number of breakpoints.

JLINKARM_GetBPInfoEX()

Gets information about a breakpoint (ad-
dress, type, ...) and returns the number of
breakpoints which are currently set.

JLINKARM_GetNumWPs()

Retrieves number of watchpoints.

JLINKARM_GetNumBPUnits()

Retrieves number of available breakpoints.

JLINKARM_GetNumWPUnits()

Retrieves number of available watchpoints.

JLINKARM_GetRegisterList()

Retrieves a list of CPU register indices that
are supported by the connected CPU.

JLINKARM_GetRegisterName()

Retrieves the CPU Register name by regis-
ter index.

JLINKARM_GetWPInfoEx()
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Routine

Explanation

the number of watchpoints which are cur-
rently set.

JLINKARM_GoAllowSim()

See JLINKARM_Go().

JLINKARM_ReadCodeMem()

Read code memory

JLINKARM_ReadDebugPort()

Deprecated, do not use. Use JLINKAR-
M_CORESIGHT_ReadAPDPReg() instead.

JLINKARM_ReadICEReg()

Reads an ARM ICE register.

JLINKARM_ReadReg()

Reads a CPU register.

JLINKARM_ReadRegs()

Reads multiple CPU registers.

JLINKARM_ReadTerminal()

Read terminal data from J-Link.

JLINKARM_Simulatelnstruction()

Simulates a single instruction.

JLINKARM_SetBP()

Sets a hardware breakpoint to a specific
address.

JLINKARM_SetBPEX()

Sets a breakpoint of specified type.

JLINKARM_SetDataEvent()

Extended version of JLINKARM_SetWP().

JLINKARM_SetWP()

Sets a watchpoint.

JLINKARM_Step()

Executes a single step on the target.

JLINKARM_StepComposite()

Executes a single step on the target.

JLINKARM_WaitForHalt()

Waits for CPU to be halted.

JLINKAMR_WriteDebugPort()

Deprecated, do not use. Use JLINKAR-
M_CORESIGHT_WriteAPDPReg() instead.

JLINKARM_WriteICEReg()

Writes in the selected ARM ICE register.

JLINKARM_WriteReg()

Writes a single CPU register.

JLINKARM_WriteRegs()

Writes multiple CPU registers.

JLINKARM_WriteVectorCatch()

Write vector catch bitmask.

JLINKARM_ReadDCC()

Reads data item(s) (32-bits) from ARM
core via DCC.

JLINKARM_ReadDCCFast()

Reads data item(s) (32-bits) from ARM
core via DCC.

JLINKARM_WaitDCCRead()

Waits for data to read via DCC.

JLINKARM_WriteDCC()

Writes data item(s) (32-bits) to ARM core
via DCC.

JLINKARM_WriteDCCFast()

Writes data item(s) (32-bits) to ARM core
via DCC.

File I/O functions

JLINKARM_EMU_FILE_Delete()

Deletes a specific file.

JLINKARM_EMU_FILE_GetSize()

Function gets the size of a specific file.

JLINKARM_EMU_FILE_Read()

Function reads a specific file.

JLINKARM_EMU_FILE_Write()

Function writes a specific file.
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4.3.1 JLINKARM_BeginDownload()

4.3.

4.3.

4.3.

Description

This function indicates that the following data which is written via JLINKARM_WriteMem()
shall be written into the buffer of the flashloader of the DLL. The flash download itself is
started as soon as JLINKARM_EndDownload() is called.

Syntax
voi d JLI NKARM Begi nDownl oad (U32 Fl ags);

Parameter Meaning
Fl ags Reserved for future use. Set to 0.
Example

char acBuffer[10] = {0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, OxO0A};
JLI NKARM Begi nDownl oad(0) ; /'l Indicates start of flash downl oad

/1

/1 The following 10 bytes are witten into the flash downl oad buffer of the DLL
/1

JLI NKARM Wit eMenm( FLASH_START_ADDR, 5, &acBuffer[0]);
JLI NKARM Wit eMenm( FLASH _START_ADDR + 5, 5, &acBuffer[5]);
JLI NKARM _EndDownl oad() ; /1 Indicates end of flash downl oad.
/1 DLL will download all data into flash menory

2 JLINKARM_Clock()

Description
Creates one JTAG clock on TCK.

Syntax
U8 JLI NKARM O ock(voi d);

Return value
Status of the TDO pin. Either 0 or 1.

3 JLINKARM_Close()

Description

This function closes the JTAG connection and the connection to the J-Link.

Syntax
voi d JLI NKARM Cl ose(voi d);

4 JLINKARM_CIrBP()

Description
This function removes a breakpoint set by JLINKARM_SetBP().

Syntax
voi d JLI NKARM Cl r BP(unsi gned BPI ndex) ;
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Parameter Meaning

BPI ndex Number of breakpoint. Either 0 or 1.

Add. information

This function writes directly to the ICE-breaker registers. This function can not be used
together with JLINKARM_CIrBPEX(). JLINKARM_CIrBPEx() may overwrite the ICE-breaker
registers.

Example

JLI NKARM Set BP(1, Addr);
JLI NKARM Cl 1 BP( 1) ;

4.3.5 JLINKARM_CIrBPEX()

Description
This function removes a breakpoint set by JLINKARM_SetBPEx().

Syntax
int JLI NKARM C r BPEX(i nt BPHandl e);

Parameter Meaning

Handle of breakpoint to be removed. It is also possible to use the
BPHandl e JLI NKARM BP_HANDLE_ALL handle in order to remove all breakpoints,
which were set via JLINKARM_SetBPEXx().

Return value

Value Meaning

0 | if breakpoint has been cleared

1| Error

Add. information

This function does not write directly to the ICE-breaker registers. The ICE-breaker regis-
ters will be written when starting the core. This function can not be used together with
JLINKARM_CIrBP(). JLINKARM_CIrBP() may overwrite the ICE-breaker registers.

Example

i nt BPHandl e;
BPHandl e = JLI NKARM Set BPEx( Addr, JLI NKARM BP_TYPE_THUWMB) ;
JLI NKARM _C r BPEx( BPHandl e) ;

4.3.6 JLINKARM_ ClirDataEvent()

Description
This function clears a data event set via JLINKARM_SetDataEvent().

Syntax
i nt JLI NKARM Cl r Dat aEvent (U32 Handl e);
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Parameter Meaning
Handle of watchpoint to be removed. It is also possible to use the
Handl e JLI NKARM EVENT_HANDLE_ALL handle in order to remove all break-
points, which were set via JLINKARM_SetDataEvent().

JLI NKARM WP_ HANDLE_ALL: Clear all data events

Return value

Value

Meaning

0| O.K.

1 | Error

4.3.7 JLINKARM_ClIrError()

Description

This function clears the DLL internal error state.

Syntax

void JLI NKARM C rError(void);

4.3.8 JLINKARM_CIrRESET()

Description

This function sets the RESET pin of the J-Link target interface to LOW (asserts reset).

Syntax

voi d JLI NKARM O r RESET(voi d) ;

4.3.9 JLINKARM_CIrTCK()

Description

Sets the TCK pin to LOW value.

Syntax

int JLI NKARM O r TCK(voi d);

Return value

Value

Meaning

0| O.K.

-1

Firmware of connected emulator
does not support this feature

4.3.10 JLINKARM_CIrTDI()

Description

This function clears the test data input, therefore the TDI is set to logical 0 (GND - common

ground).
Syntax

voi d JLI NKARM Cl r TDI (voi d);

J-Link ARM SDK (UM08002)
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4.3.11 JLINKARM_CIrTMS()

4.3.

4.3.

4.3.

Description

This function clears the test mode select, therefore the TMS is set to logical 0 (GND -
common ground).

Syntax
voi d JLI NKARM Cl r TM5( voi d) ;

12 JLINKARM_CIrTRST()

Description
This function sets the TRST pin of the J-Link target interface to LOW (asserts TRST).

Syntax
voi d JLI NKARM Cl r TRST(voi d) ;

13 JLINKARM_CIrWP()

Note

This function is deprecated! Use JLINKARM_CIrDataEvent() instead.

Description
This function removes a watchpoint set by JLINKARM_SetWP().

Syntax
int JLI NKARM C rWP(i nt WPHandl e) ;

Parameter Meaning

Handle of watchpoint to be removed. It is also possible to use the
WPHandl e JLI NKARM WP_HANDLE_ALL handle in order to remove all breakpoints,
which were set via JLINKARM_SetWP().

Return value

Value Meaning

0 | if watchpoint has been cleared

-1 | Error

14 JLINKARM_CORE_GetFound()

Description

This function returns the CPU core identified by J-Link after JLINKARM_Connect() has been
called. This function may only be used after JLINKARM_Connect() has succeeded.

Syntax
U32 JLI NKARM CORE_Get Found( voi d) ;
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Return value

Value Meaning

= 0 | J-Link is not connected to a target

>0 information below

Target connected, see table Add.

Add. information

Table of possible return values.

CHAPTER 4

API functions

Symbolic name Value
JLINK_CORE_NONE 0x00000000
JLINK_CORE_ANY OxFFFFFFFF
JLINK_CORE_CORTEX_M1 0x010000FF
JLINK_CORE_COLDFIRE Ox02FFFFFF
JLINK_CORE_CORTEX_M3 0x030000FF
JLINK_CORE_CORTEX_M3_R1P0O 0x03000010
JLINK_CORE_CORTEX_M3_R1P1 0x03000011
JLINK_CORE_CORTEX_M3_R2P0 0x03000020
JLINK_CORE_SIM 0x04FFFFFF
JLINK_CORE_XSCALE OxO5FFFFFF
JLINK_CORE_CORTEX_MO 0x060000FF
JLINK_CORE_ARM7 0x07FFFFFF
JLINK_CORE_ARM7TDMI 0x070000FF
JLINK_CORE_ARM7TDMI_R3 0x0700003F
JLINK_CORE_ARM7TDMI_R4 0x0700004F
JLINK_CORE_ARM7TDMI_S 0x070001FF
JLINK_CORE_ARM7TDMI_S_R3 0x0700013F
JLINK_CORE_ARM7TDMI_S_R4 0x0700014F
JLINK_CORE_CORTEX_A8 0x080000FF
JLINK_CORE_CORTEX_A7 0x080800FF
JLINK_CORE_CORTEX_A9 0x080900FF
JLINK_CORE_CORTEX_A12 0x080A00FF
JLINK_CORE_CORTEX_A15 0x080BOOFF
JLINK_CORE_CORTEX_A17 0x080C00FF
JLINK_CORE_ARM9 0x09FFFFFF
JLINK_CORE_ARM9TDMI_S 0x090001FF
JLINK_CORE_ARM920T 0x092000FF
JLINK_CORE_ARM922T 0x092200FF
JLINK_CORE_ARM926E]_S 0x092601FF
JLINK_CORE_ARM946E_S 0x094601FF
JLINK_CORE_ARM966E_S 0x096601FF
JLINK_CORE_ARM968E_S 0x096801FF
JLINK_CORE_ARM11 0x0BFFFFFF
JLINK_CORE_ARM1136 0xO0B36FFFF
JLINK_CORE_ARM1136] 0x0B3602FF
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Symbolic name Value
JLINK_CORE_ARM1136]_S 0x0B3603FF
JLINK_CORE_ARM1136]F 0x0B3606FF
JLINK_CORE_ARM1136JF_S 0x0B3607FF
JLINK_CORE_ARM1156 0x0B56FFFF
JLINK_CORE_ARM1176 0x0B76FFFF
JLINK_CORE_ARM1176] 0x0B7602FF
JLINK_CORE_ARM1176]_S 0x0B7603FF
JLINK_CORE_ARM1176]F 0x0B7606FF
JLINK_CORE_ARM1176JF_S 0x0B7607FF
JLINK_CORE_CORTEX_R4 0x0CO000FF
JLINK_CORE_CORTEX_R5 0x0C0100FF
JLINK_CORE_RX O0xODFFFFFF
JLINK_CORE_RX610 0x0DOOFFFF
JLINK_CORE_RX62N O0x0DO1FFFF
JLINK_CORE_RX62T O0x0DO2FFFF
JLINK_CORE_RX63N 0x0DO3FFFF
JLINK_CORE_RX630 0x0DO4FFFF
JLINK_CORE_RX63T 0x0DO5FFFF
JLINK_CORE_RX210 Ox0D10FFFF
JLINK_CORE_RX111 0x0D20FFFF
JLINK_CORE_RX64M 0x0D30FFFF
JLINK_CORE_CORTEX_M4 0Ox0EOOOOFF
JLINK_CORE_CORTEX_M7 Ox0EO100FF
JLINK_CORE_CORTEX_A5 0x0FO000FF
JLINK_CORE_POWER_PC Ox10FFFFFF
JLINK_CORE_POWER_PC_N1 0x10FFOOFF
JLINK_CORE_POWER_PC_N2 Ox10FFO1FF
JLINK_CORE_MIPS Ox11FFFFFF
JLINK_CORE_MIPS_M4K O0x1100FFFF
JLINK_CORE_MIPS_MICROAPTIV Ox1101FFFF
JLINK_CORE_EFM8_UNSPEC Ox12FFFFFF
JLINK_CORE_CIP51 0x1200FFFF
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4.3.15 JLINKARM_ConfigdJTAG()

Description

This function configures the JTAG scan chain and needs to be called if the J-Link ARM is
connected to a JTAG scan chain with multiple devices. In this case this function enables you
to configure the exact position of the ARM device you want to address.

Syntax

voi d JLI NKARM Confi gJTAGint IRPre, int DRPre);

Parameter Meaning

Total length of instruction registers of all devices closer to TDI than
the addressed ARM device. The instruction register length is defined

| RPre by the manufacturer of the device. For ARM7 and ARM9 chips, the
length of the instruction register is four.
DRPr e Total number of data bits closer to TDI than the addressed ARM de-

vice.

Add. information

In a multiple device scan chain, the TCK and TMS lines of all JTAG device are connected,
while the TDI and TDO lines form a bus.

o Device 1 100 p p/toi  Device 0 oo p—
= =
s 28 S 28
E E = E £ =
XY, +TT
5 E¢
I o] = ™o |g—— |
JTAG

Example

/'l Assunming both devices in the picture above are ARM devices with an instruction
/'l register |ength of four.
voi d mai n(void) ({
const char* sErr;
SErr = JLI NKARM Qpen();
if (sErr) {
MessageBox(NULL, sErr, "J-Link", MB_CK);
exit(1);
}
/'l Sel ect device 0O
JLI NKARM Confi gJTAG 0, O0);
/'l Sel ect device 1
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JLI NKARM Confi gJTAG 4, 1);
JLI NKARM Cl ose();
}

4.3.16 JLINKARM_Connect()

4.3.

4.3.

Description

This function establishes a connection to the target system. When calling this function, J-
Link will start its auto-detection and identification of the target CPU. It is necessary to call
this function before any other target communication than low-level JTAG/SWD sequence
generation is performed.

Syntax
i nt JLI NKARM Connect (voi d);

Return value

Value Meaning

0.K. Connection to target system

20 established successfully.

< 0| Error

-1 | Unspecified error

Global DLL error code. For a list
of global error codes which can be
< -256 | returned by this function, please
refer to Global DLL error codes on
page 51.

17 JLINKARM_ Core2CoreName()

Description

Writes the name of a core specified by its numeric identifier into a given buffer. The numeric
identifier values are specified in JLI NKARM Const . h.

Typical usage: Print name of core J-Link is connected to.

Syntax
voi d JLI NKARM Cor e2Cor eNane (U32 Core, char* pBuffer, unsigned BufferSize);

Example

U32 Cor e,

char acBuffer[50];

JLI NKARM Open() ; /1 Connect to J-Link
JLI NKARM Connect () ; /'l Connect to target
Core = JLI NKARM _CORE_Get Found() ;

JLI NKARM Cor e2Cor eName( Core, acBuffer, sizeof(acBuffer));

18 JLINKARM_CORESIGHT Configure()

Description

Has to be called once, before using any other _CORESIGHT__ function that accesses the DAP.
Takes a configuration string to prepare target + J-Link for CoreSight function usage. Con-
figuration string may contain multiple setup parameters that are set. Setup parameters are
separated by a semicolon.
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At the end of the JLINKARM_CORESIGHT_Configure(), the appropriate target interface
switching sequence for the currently active target interface is output, if not disabled via
setup parameter.

This function has to be called again, each time the JTAG chain changes (for dynami- cally
changing JTAG chains like ones which include a TI ICEPick), in order to setup the JTAG
chain again.

For JTAG

The SWD -> JTAG switching sequence is output.

This also triggers a TAP reset on the target (TAP controller goes through -> Reset -> Idle
state).

The IRPre, DRPre, IRPost, DRPost parameters describe which device inside the JTAG chain
is currently selected for communicating with.

For SWD

The JTAG -> SWD switching sequence is output. It is also made sure that the “overrun mode
enable” bit in the SW-DP CTRL/STAT register is cleared, as in SWD mode J-Link always
assumes that overrun detection mode is disabled. Make sure that this bit is NOT set by
accident when writing the SW-DP CTRL/STAT register via the _CORESIGHT__ functions.

Syntax

i nt JLI NKARM CORESI GHT_Confi gure(const char* sConfig);
Parameter Meaning

sConfig Pointer to configuration string

Known setup parameters

Parameter Type Explanation
Sum of IRLen of all JTAG devices in the JTAG chain,
IRPre DecValue closer to TDO than the actual one, J-Link shall com-

municate with.
Number of JTAG devices in the JTAG chain, closer to

DRPre DecValue TDO than the actual one, J-Link shall communicate
with
Sum of IRLen of all JTAG devices in the JTAG chain,
IRPost DecValue following the actual one, J-Link shall communicate
with.

Number of JTAG devices in the JTAG chain, follow-

DRPost DecValue ing the actual one, J-Link shall communicate with.

IRLen of the actual device, J-Link shall communi-

IRLenDevice DecValue )
cate with.

0: Do not output switching sequence etc. once

PerformTIFInit | DecValue JLINKARM_CORESIGHT Configure() completes.

Return value

Value Meaning
= 0| 0.K.
< 0| Error

Example

Il
Il JTAG
Il
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JLI NKARM Open() ;

JLI NKARM TI F_Sel ect (JLI NKARM Tl F_JTAG) ;

JLI NKARM Set Speed(4000) ;

/1 Sinple setup where we have TDI -> Cortex-M (4-bits IRLen) -> TDO

JLI NKARM_CORESI GHT_Conf i gure(" 1 RPre=0; DRPr e=0; | RPost =0; DRPost =0; | RLenDevi ce=4") ;
v = JLI NK_CORES| GHT_ReadAPDPReg(1, 0, &v);

printf("DP-Cirl Stat: " v);

JLI NKARM Cl ose() ;

Il

/'l SWD

Il

JLI NKARM Open() ;

JLI NKARM TI F_Sel ect (JLI NKARM Tl F_SWD) ;

JLI NKARM_ Set Speed(4000) ;

/1l For SWD, no special setup is needed, just output the sw tching sequence
JLI NKARM CORESI GHT _Confi gure("");

v = JLI NK_CORES| GHT_ReadAPDPReg(1, 0, &v);

printf("DP-Ctrl Stat: " v);

JLI NKARM Cl ose() ;

4.3.19 JLINKARM_CORESIGHT_ReadAPDPReg()

Description

This function reads an AP/DP register from on a CoreSight DAP. If there is some special han-
dling necessary for example if reading a AP register value requires two read accesses, this
is automatically handled by this function. WAIT responses from the DAP are also handled
and the read request is repeated until the register value could be read or an internal time-
out has been reached. This function may only be used after JLINKARM_CORESIGHT_Con-
figure() has succeeded.

Syntax

i nt JLI NKARM CORESI GHT_ReadAPDPReg( U8 Regl ndex, U8 APnDP, U32* pData);
Parameter Meaning

Regl ndex Index of DP/AP register to read

APNDP 1 = Read AP register, 0 = Read DP register

pDat a Pointer to buffer. Used to hold the register value.

Return value

Value Meaning

0.K. Number of repetitions need-
= 0| ed until read request was accept-
ed by DAP.

< 0| Error

Example

I

/'l Read AP[O], IDR (register 3, bank 15)

I

U32 Dat a;

JLI NKARM_CORESI GHT_W it eAPDPReg(2, 0, 0xO000000F0Q); // Select AP[0] bank 15
JLI NKARM _CORES| GHT _ReadAPDPReg(3, 1, &Data); // Read AP[0] |DR
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4.3.20 JLINKARM_CORESIGHT_WriteAPDPReg()

4.3.

4.3.

Description

This function writes an AP/DP register on a CoreSight DAP. WAIT responses from the DAP are
handled and the write is repeated until it has been accepted by the or an internal timeout has
been reached. This function may only be used after JLINKARM_CORESIGHT_Configure()
has succeeded.

Syntax

int JLI NKARM CORESI GHT_W i t eAPDPReg( U8 Regl ndex, U8 APnDP, U32 Data);
Parameter Meaning

Regl ndex Index of DP/AP register to read

APnDP 1 = Write AP register, 0 = Write DP register

pDat a Data to write

Return value

Value Meaning

0.K. Number of repetitions need-
= 0| ed until read request was accept-
ed by DAP.

< 0| Error

Example

Il
/'l Wite DP SELECT register: Select AP 0 bank 15
Il
JLI NKARM CORES| GHT_W i t eAPDPReg(2, 0, 0x000000FO)

21 JLINKARM_CP15_ReadEXx()

Description

This function reads from the registers of a CP15 coprocessor unit.

Syntax
int JLI NKARM CP15_WiteEx (U8 CRn, U8 CRm U8 opl, U8 op2, U32* pData);

Add. information

The parameters of the function are equivalent to the MRC instructions described in the ARM
documents.

Return value

Value Meaning
0| 0O.K.
# 0 | Error

22 JLINKARM_CP15 WriteEx()

Description

This function writes to the registers of a CP15 coprocessor unit.
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Syntax
int JLI NKARM CP15_ WiteEx (U8 CRn, U3 CRm U8 opl, U8 op2, U32 Data);

Add. information

The parameters of the function are equivalent to the MCR instructions described in the ARM
documents.

Return value

Value Meaning
0| 0O.K.
# 0 | Error

4.3.23 JLINKARM_DEVICE_GetIndex()

Description

Get index of a device (specified by name) in the DLL internal device list. Useful in order to
get more detailed information via JLINKARM_DEVICE_GetInfo() of a specific device.

Syntax
int JLI NKARM DEVI CE_Get I ndex (const char* sDevi ceNane);

Return value

Value Meaning

> 0 | Index of the device

4.3.24 JLINKARM_DEVICE_GetInfo()

Description

This function can be used to acquire information about which devices are supported by
the J-Link DLL. Moreover, more detailed information for a specific device can be acquired
(Coreld, Flash addr, ...).

Syntax

int JLI NKARM DEVI CE_GetInfo(int Devicelndex, JLINKARM DEVICE_|I NFO* pDe-
vi cel nf o) ;

Parameter Meaning

Devi cel ndex Index of device for which information is acquired.

Pointer to structure variable which is used to hold information for the

pDevi cel nf o specified device.

Return value
Number of devices which are supported by the J-Link DLL.

Add. information
The following table describes the JLI NKARM DEVI CE_| NFO:

Parameter Meaning
Si zeOF St ruct Size of the struct.
sNane This element holds the name of the device.
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Parameter Meaning
Coreld This element holds the core id of the device.
This element holds the base address of the internal flash of the de-
Fl ashAddr .
vice.
RAMA Y T_hls element holds the base address of the internal RAM of the de-
vice.
0: Supports only little endian.
Endi anMbde 1: Supports only big endian.
2: Supports little and big endian.
Fl ashSi ze Total FLASH size in bytes. Note: Flash may contain gaps. For exact
address & size of each region, please refer to aFl ashArea .
RANGI 76 Total RAM size in bytes. Note: Ram may contain gaps. For exact ad-
dress & size of each region, please refer to aRan#rea .
sManu Device Manufacturer.

aFl ashAr ea

A list of FLASH_AREA | NFO. Region size of 0 bytes marks the end of
the list.

aRamAr ea

A list of RAM_AREA | NFO. Region size of 0 bytes marks the end of the
list.

Core

CPU core. (See JLI NKARM Const . h for a list of all core-defines e.g.
JLI NK_CORE_CORTEX_MB)

The following table describes the FLASH AREA | NFO and RAM _AREA | NFO:

Parameter Meaning
Addr Adress where the flash area starts.
Si ze Size of the flash area
Example

JLI NKARM DEVI CE_I NFO I nf o;

i nt NunDevi ces;

int i;
/1

/'l Get nunber of devices which are supported first

I

NumDevi ces = JLI NKARM DEVI CE_Get I nfo(-1, NULL);

I

/1 Go through the list of devices and print the nanme of each supported device

I

printf("Followi ng %d devices are supported:\n", NunDevices);

for (i = 0;

< NunmDevi ces; i++) {

Info.SizeOr Struct = sizeof (JLI NKARM DEVI CE_|I NFO) ;
JLI NKARM DEVI CE_Get I nfo(i, & nfo);

printf("%\n",

}

I nf 0. sNane) ;

4.3.25 JLINKARM_DEVICE_SelectDialog()

J-Link ARM SDK (UM08002)

Description

Show device selection dialog. This function can be called even before JLINKARM_Open().

Note
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This function does not select any device within the DLL. This has to be done by the
calling application explicitly. In order to retrieve more detailed information about the
selected device, please refer to JLINKARM_DEVICE_GetInfo().

Syntax

int JLINKARM DEVI CE_Sel ectDial og (void* hParent, U32 Flags, JLINKARM DE-
VI CE_SELECT_I NFO* pl nfo);

Parameter Meaning
Handle to a parent WinAPI window (HWND). Can be NULL if there is
hPar ent ;
no parent window.
Fl ags Reserved for future use.
pl nfo Pointer to structure of type JLI NKARM DEVI CE_SELECT_| NFO

Return value

Index of the device which has been selected in the dialog.

Add. information
The following table describes the JLI NKARM DEVI CE_SELECTI ON | NFO structure:

Name Type Meaning

Size of this structure. This element has to

Sized Struct Us2 be filled in before calling the API function.

Will be set to the core index selected by

Cor el ndex 32 the user (default 0).

4.3.26 JLINK_ DownloadFile()

Description

This function programs a given data file to a specified destination address.
Currently supported data files are:

e * mot
e * srec
e *5s19
o *5s

e * hex
e * bin

Syntax
i nt JLINK Downl oadFil e (const char* sFileName, U32 Addr);

Parameter Meaning

sFi | eNane Source filename.

Addr Destination address.

Return value

Value Meaning
> 0|0O.K.
< 0| Error. Error codes see below.

The following table describes the error codes for JLINK_DownloadFile().
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Symbolic name Description
JLI NK_ERR _FLASH PROG COVMPARE_FAI LED | Programmed data differs from source data.
JLI NK_ERR FLASH PROG PROGRAM FAI LED | Programming error occurred.
JLI NK_ERR FLASH PROG VERI FY_FAI LED Error while verifying programmed data.
JLI NK_ERR _OPEN_FI LE_FAI LED Specified file could not be opened.

File format of selected file is not support-
ed.

JLI NK_ERR_WRI TE_TARGET_MEMORY_FAI LED | Could not write target memory.

JLI NK_ERR_UNKNOAN_FI LE_FORMAT

4.3.27 JLINKARM_EMU_COM IsSupported()

Description

This function is used to check if the connected emulator supports communication via the
JLI NKARM_EMJ_COMfunctions.

Syntax
i nt JLI NKARM EMJ COM | sSupported (void);

Return value

Value Meaning

Emulator does not support communication via
JLI NKARM EMJ_COMfunctions.

IEmulator supports communication via JLI NKAR-
M _EMJ_COM functions.

0

4.3.28 JLINKARM_EMU_COM_Read()

Description

This function reads data from the emulator on a selected communication channel. The
communication channels 0 - 0xOFFFF are reserved by SEGGER. Values beyond 0xOFFFF
for Channel are general purpose communication channels which can be used if you are
designing your own emulator, based on the J-Link firmware. This makes it possible to
exchange user specific data between the emulator and the host.

Syntax

i nt JLI NKARM EMJ COM Read (unsi gned Channel, unsi gned NunBytes, voi d* pData);
Parameter Meaning

Channel Communication channel used for read operation.

NunByt es Number of bytes to read.

pDat a Pointer to buffer. Used to hold read data.

Return value

Value Meaning

= 0 | Number of bytes read.

< 0| Error. Error codes see below.

The following table describes the error codes for JLI NKARM EMJ COM Read() .
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Symbolic name Description
JLI NKARM_EMUCOM _ERR Generic error.

JLI NKARM_EMUCOM _ERR_CHANNEL_NOT_SUP-
PORTED

Selected channel is not supported.

Buffer size too small. The lower 24 bits

JLI NKARM _EMUCOM _ERR BUFFER_TOO_SMALL - . .
- - = - = contain the required buffer size.

4.3.29 JLINKARM_EMU_COM_Write()

4.3.

Description

This function writes data to the emulator on a selected communication channel. The com-
munication channels 0 - OxOFFFF are reserved by SEGGER. Values beyond 0xOFFFF for
Channel are general purpose communication channels which can be used if you are design-
ing your own emulator, based on the J-Link firmware. This makes it possible to exchange
user specific data between the emulator and the host.

Syntax

JLI NKARMDLL_API i nt JLI NKARM EMJ COM Wite (unsigned Channel, unsigned Num
Byt es, const voi d* pData);

Parameter Meaning
Channel Communication channel used for write operation.
NunByt es Number of bytes to write.
pDat a Pointer to buffer. Holds the data to be written.

Return value

Value Meaning

= 0 | Number of bytes written.

< 0| Error. Error codes see below.

The following table describes the error codes for JLI NKARM EMJ COM Wi te().

Symbolic name Description
JLI NKARM _EMUCOM ERR Generic error.

JLI NKARM_EMUCOM _ERR_CHANNEL_NOT_SUP-
PORTED

Selected channel is not supported.

Buffer size too small. The lower 24 bits

JLI NKARM EMJUCOM ERR BUFFER_TOO SMALL - . .
- - = - = contain the required buffer size.

30 JLINKARM_EMU_FILE_Delete()

Description

On emulators which support file I/0 this function deletes a specific file.
Check if a specific emulator supports file I/O by calling JLINKARM_GetEmuCaps().

Currently, only Flasher models support file I/0.

Syntax
i nt JLI NKARM EMJ FI LE Del et e(const char* sFile);
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Return value

CHAPTER 4

Value

Meaning

=0

O.K.

<0

Error.

API functions

4.3.31 JLINKARM_EMU_FILE_GetSize()

Description

On emulators which support file I/0 this function gets the size of a specific file.
Check if a specific emulator supports file I/O by calling JLINKARM_GetEmuCaps().

Currently, only Flasher models support file I/0.

Syntax

i nt JLI NKARM EMJ FI LE _Cet Si ze(const char* sFile);

Return value

Value Meaning
> 0| Size of specified file
< 0| Error.

4.3.32 JLINKARM_EMU_FILE_Read()

Description

On emulators which support file I/0 this function reads a specific file.
Check if a specific emulator supports file I/O by calling JLINKARM_GetEmuCaps().

Currently, only Flasher models support file 1/0.

Syntax

int JLI NKARM EMJ FI LE Read(const char*
NunByt es) ;

Return value

Value Meaning
= 0 | Number of bytes read succesfully
< 0| Error.

4.3.33 JLINKARM_EMU_FILE_Write()

Description

sFile, U8* pData, U32 O fset, U32

On emulators which support file I/0 this function writes a specific file.
Check if a specific emulator supports file I/O by calling JLINKARM_GetEmuCaps().

Currently, only Flasher models support file I/0.

Syntax

int JLI NKARM EMJ FI LE Wite(const
U32 NunBytes);

J-Link ARM SDK (UM08002)
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Return value

Value Meaning
>0 Number of bytes written succes-
- fully
< 0| Error.

4.3.34 JLINK_EMU_AddLicense()

Description

Add a custom license to the connected J-Link. Custom licenses can be stored on a J-Link
to use it as an USB dongle for software licenses.

Syntax
i nt JLI NK_EMJ AddLi cense(const char* sLicense);

Parameter Meaning

sLi cense 0-Terminated license string to be added to J-Link.

Return value

Value Meaning

0.K., license added.

1| O.K,, license already exists.

-1 | Error. Unspecified

Error. Failed to read/write license
area

Error. Not enough space on J-Link

to store license

Add. information

J-Link V9 and J-Link ULTRA/PRO V4 have 336 Bytes memory for licenses. Previous models
support up to 80 Bytes.
For an example on how to use the J-Link License Feature, refer to Store custom licenses
on J-Link on page 183.
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4.3.35 JLINK_EMU EraseLicenses|()

Description

Erase all custom licenses from the connected J-Link’s.

Syntax
int JLINK_EMJ EraseLi censes(void);

Return value

Value Meaning
0| O.K.
< 0| Error.

Add. information

API functions

Warning: Eraselicenses erases all licenses which are stored on the J-Link.
J-Link V9 and J-Link ULTRA/PRO V4 have 336 Bytes memory for licenses. Previous models

support up to 80 Bytes.

For an example on how to use the J-Link License Feature, refer to Store custom licenses

on J-Link on page 183.
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4.3.36 JLINK_EMU_GetDevicelnfo()

Description
Deprecated. Use JLINKARM_EMU_ GetlList() instead.

Get USB enumeration specific information about a specific J-Link such as serial number
used by J-Link to enumerate on USB.

Syntax
voi d JLI NKARM EMJ_Get Devi cel nf o(U32 i Enu, JLI NKARM EMJ_| NFO* pl nf 0) ;

4.3.37 JLINK_EMU_GetLicenses()

Description

Get all custom licenses from the connected J-Link.

Syntax

int JLINK EMJ GetLicenses(char* pBuffer, U32 NunBytes);
Parameter Meaning

pBuf f er Pointer to buffer to store the licenses into.

NunByt es Number of bytes available in the buffer.

Return value

Value Meaning
>0 0.K., Number of bytes written in-
- to buffer
< 0| Error.

Add. information

J-Link V9 and J-Link ULTRA/PRO V4 have 336 Bytes memory for licenses. Previous models
support up to 80 Bytes. For an example on how to use the J-Link License Feature, refer to
"Store custom licenses on J-Link” on page 183.

4.3.38 JLINKARM_EMU_GetList()

Description

This function is used to get a list of all emulators which are connected to the host PC via
USB. In addition to that when calling this function, it can be specified if emulators which
are connected via TCP/IP should also be listed. This function does not commu- nicate with
the J-Link firmware in order to get the emulator information, so calling this function does
not interfere with a J-Link which is in a running debug session.

Syntax

int JLI NKARM EMJ Get Li st(int HostlFs, JLINKARM EMJ_CONNECT_| NFO * paConnec-
tinfo, int MxInfos);

Parameter Meaning

Specifies on which host interfaces should be searched for connect-
Host | Fs ed J-Links. Host | Fs can be JLI NKARM HOSTI F_USB or JLI NKAR-
M _HOSTI F_I P. Both host interface types can be or-combined.
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Parameter

Meaning

paConnect | nf o

Pointer to an array of JLI NKARM EMJ_CONNECT _I NFO structures which
is used to hold the information for each emulator.

Max| nf os

Specifies the maximum number of emulators for which information
can be stored in the array pointed to by paConnect I nfo .

Return value

Value Meaning

=0 which have been found.

0.K., total number of emulators

< 0| Error.

Add. information

The following table describes the members of the JLI NKARM EMJ_CONNECT _I NFO structure:

Name Type

Meaning

Seri al Nunmber U322

This is the serial number reported in the
discovery process. For J-Links which are
connected via USB this is the USB serial
number which is

a) the “true serial number” for newer J-
Links

b) 123456 for older J-Links.

For J-Links which are connected via TCP/IP
this is always the “true serial number”.

Connecti on unsi gned

Connection type of the J-Link. Can be
JLI NKARM HOSTI F_USB or JLI NKAR-
M HOSTI F_I P.

USBAddr u32

USB Addr. Default is 0, values of 0..3 are
permitted. Only filled if for J-Links con-
nected via USB. For J-Links which are con-
nected via TCP/IP this field is zeroed.

al PAddr Us[ 16]

IP Addr. of the connected emulator in case
the emulator is connected via IP. For IP4
(current version), only the first 4 bytes are
used. The remaining bytes are zeroed.

Ti nme i nt

J-Link via IP only: Time period [ms] after
which the UDP discover answer from em-
ulator was received (-1 if emulator is con-
nected over USB)

Ti me_us u64

J-Link via IP only: Time period [us] after

which the UDP discover answer from em-
ulator was received (-1 if emulator is con-
nected over USB)

HW/er si on u32

J-Link via IP only: Hardware version of J-
Link

abMACAddr uUg|[ 6]

J-Link via IP only: MAC Addr

acPr oduct char[ 32]

J-Link via IP only: Product name

acNi ckName char [ 32]

J-Link via IP only: Nickname of J-Link

acFWst ri ng char[112]

J-Link via IP only: Firmware string of J-
Link

| sDHCPAssi gnedl P char

J-Link via IP only: Is J-Link configured for
IP address reception via DHCP?
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Name Type Meaning
| sDHCPAssi gnedl P L .
svalid char J-Link via IP only
J-Link via IP only: Number of IP connec-
Nurl PConnect i ons char tions which are currently established to
this J-Link
Num PConnect i ons . .
Isvalid char J-Link via IP only
. Dummy bytes to pad the structure size to
aPaddi ng U8[ 34] 264 bytes. Reserved for future use.
Example
int r;
int i;

char NeedDeal | oc;
char ac[128];
const char * s;
U32 | ndex;
JLI NKARM EMJ_CONNECT_I NFO * paConnect | nf o;
JLI NKARM_EMJ_CONNECT_I NFO aConnect | nf o[ 50] ;
Il
/'l Request enulator |ist
Il
r = JLI NKARM EMJ_Get Li st (
JLI NKARM _HOSTI F_USB,
&aConnect I nf o[ 0], COUNTOF( aConnect | nf 0)
)

Il
/'l Allocate menory for enulator info buffer if |ocal buffer is not big enough
Il
NeedDeal | oc = O;
if (r > COUNTOF(aConnectlnfo)) {

paConnectInfo = malloc(r * sizeof (JLI NKARM EMJ_CONNECT_I NFO)) ;

i f (paConnectlnfo == NULL) {

printf("Failed to allocate menory for emulator info buffer.\n");
return -1;
}
JLI NKARM_EMJ_Get Li st (JLI NKARM _HOSTI F_USB, paConnectlnfo, r);

}

For a more complex sample how to select and connect to one of the emulators which have
been found, please refer to the source code of J-Link commander which comes with the
SDK. A sample can be found in _ExecSel ect EmuFronLi st ().

4.3.39 JLINKARM_EMU_GetNumbDevices()

Description

Gets the number of emulators which are connected via USB to the PC.

Syntax
U32 JLI NKARM EMJ_Get NunmDevi ces(voi d);

Return value

Number of emulators connected to the PC.
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4.3.40 JLINKARM_EMU_ GetProductName()

Description

Returns string identifier (product name) of J-Link the DLL is currently connected to.

Syntax
voi d JLI NKARM EMJ Cet Product Nanme(char* pBuffer, U32 BufferSize);

Example

U8 acBuf fer[256];

JLI NKARM Open() ;

JLI NKARM _EMJ_Get Pr oduct Nanme(acBuf fer, sizeof (acBuffer));
printf("Nane: %\n", acBuffer);

4.3.41 JLINKARM_EMU_HasCapEx()

Description

Checks if the connected J-Link supports a specific extended capability.

Syntax
i nt JLI NKARM EMJ HasCapEx(i nt CapEx);
Parameter Meaning
CapEx Extended capability to check. For valid values see JLI NKARM Const . h.

Return value

Value Meaning

1 | The capability is supported.

0 | The capability is not supported.

4.3.42 JLINKARM_EMU_HasCPUCap()

Description

Can be used to check if a specific J-Link has specific built-in intelligence for the CPU it is
currently connected to.
Usually only needed DLL-internally / by other utilities of the J-Link software package.

Syntax
i nt JLI NKARM EMJ_HasCPUCap( U32 CPUCap) ;

Return value

Value Meaning

1 | The capability is supported.

0 | The capability is not supported.
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4.3.43 JLINKARM_EMU IsConnected()

Description

Check if the connection to J-Link is still establishes or if J-Link has been disconnected
manually from host by the user.

This function does not check if J-Link is currently connected to a target / does not check
if the target has already been identified.

Syntax
char JLI NKARM EMJ_| sConnect ed(voi d);

Return value

Value Meaning

1 | Connection to J-Link established.

Connection to J-Link is not estab-

0 lished.

4.3.44 JLINKARM_EMU_SelectByUSBSN())

Description

This function allows the user to select a specific J-Link he wants to connect to by passing
the units serial number to this function. In general there are 2 different ways how a J-Link
can be identified by the host system:

1. By the USB address the J-Link is connected to (deprecated)
2. By the serial number of the unit

The old method to connect multiple J-Links to one PC via USB was, to configure them to
be identified by different USB addresses. This method limited the maximum number of J-
Links which could be simultaneously connected to one PC to 4 (USB addr. 0 - 3). This way
of connecting multiple J-Links to the PC is deprecated and should not be used anymore.
Nevertheless, due to compatibility it is still supported by later versions of the DLL. The
identification via serial number allows a unlimited number of J-Links to be simultaneously
connected to the PC.

Syntax
i nt JLI NKARM EMJ Sel ect ByUSBSN( U32 Seri al No) ;
Parameter Meaning
Seri al No Serial number of the J-Link which shall be selected.

Return value

Value Meaning

Index of emulator with given seri-
2 0| al number (0 if only one emulator
is connected to the PC)

Error, no emulator with given ser-

<0 ial number found.

Example

Il
/'l Select J-Link with serial nunber 58001326
/1 to connect to when calling JLI NKARM Open()
Il
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JLI NKARM EMJ_Sel ect ByUSBSN(58001326) ;
/1

/1l Connect to selected J-Link

/1

JLI NKARM Open();

Add. information

e This function should be called before JLINKARM_Open() in order to pre-configure the
DLL to which emulator it shall connect.

e Older J-Links are not pre-configured to be identified by their serial number by default.
So in order to use this functionality, the emulator has to be configured once in order to
allow identification via serial number. Current J-Links are pre-configured to be identified
by their serial number by default.

In order to configure a emulator to be identified by its serial humber, please use the
J-Link configurator which is part of the software and documentation package which is
available for download on our website: segger.com/downloads/jlink .

SEGGER J-Link Configuration V6.32h o= =22
| Refresh rate: m
Ernulators connected via USE:
[ # | Product | Mickname | 5N | USE Identification
e SEGEER J-Uink SRR VT TE EOTHT93E SH 101539
Oe i SEGGER J-LUink ARK VITTD EO0707T40 SHBO0T07140
4 10 [3
4 . Selectall | Select none
Ermulatars connectad via TCP/AP:
| # | Product Mickname | 5M IP Address | MaC sddress

3 4 n F

Select all | Select none

Log:
SEGGER J-Link Configuration U&.3Zh
Logaing started @ 2018-07-20 16;22

Update firrmware of selected emulators Close

Ready Searching for emulators: Ready |2 emulators found

Select an emulator from the list and double-click the list entry.
Configure J-Link @

Gereral
Fraduct [SEGGER J-Link AR ¥10.10
SN [B0011539

Mickname |

Max. SWO speed [kHz] [30000

Yirtual COM-Port

" Enable + Disable

Cancel |

Click 'OK’ to configure the selected emulator to be identified by their serial number.

e If multiple emulators are connected to the PC and no emulator has been explicitly
selected by this function before calling JLINKARM_Open(), an emulator selection dialog
pops-up, which allows the user to select the appropriate emulator from a list of all
emulators which are connected to the PC via USB.
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SEGGER J-Link V6.32h - Emulator selection

Pleaze select the emulator you want to connect to;

# | USE Identification
0 SN E00101933
1 SN E00107140

oK | Cancel |

e When implementing a connection dialog for a debugger or similar, SEGGER suggests
to design the config dialog as follows, to give the user the maximum flexibility when
selecting the J-Link he wants to connect to:

Project settings

-8l

General | Target Interface | MCU | Flash | Production | Performance |

User interface made

J-Flazh iz a software for J-Link, It requires a license,
which can be obtained from SEGGER
[wvn. zegger. com).

This software iz capable of programming the flash
memary of several ARM micros, as well as external
Flash connected to ARM cores.

Connection ta J-Link

Device 0 hd
" USBSN |0

¢ ICPAP |

{+ Engineering [More options. typically used for setup)

" Simplified [Less options. typically used for production)

o]

Cancel |

4.3.45 JLINKARM_EMU_SelectlP()

Description

This function opens the J-Link emulator selection dialog in order to select between all em-
ulators which are available over TCP/IP.

Syntax

int JLI NKARM EMJ Sel ect| P(char* pl PAddr, int BufferSize, Ul6* pPort);
Parameter Meaning

pl PAddr Buffer which holds the IP address of the selected emulator.

Buf fer Si ze Size of the buffer which pl PAddr is pointing to.

pPor t Port number of the selected connection.

Return value

Value

Meaning

< 0 | No emulator selected

J-Link ARM SDK (UM08002)
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Value Meaning
= 0| 0.K.

Add. information

Note that this function does not open a connection to the selected J-Link. It is simply used
to give the user the possibility to choose a emulator (connected via TCP/IP) from a list of
available ones.

4.3.46 JLINKARM_EMU_SelectlPBySN()

Description

Select an emulator which is connected to the host via Ethernet, by its serial number. This
function can be used to select an emulator even if you do not know its IP address (for
environments where the IP address is changed in some intervals). You simply need the
emulator’s serial number in order to connect to it.

Syntax
voi d JLI NKARM EMJ Sel ect | PBySN(U32 Seri al No) ;
Parameter Meaning
Seri al No Serial number of the emulator which shall be selected.

Add. information

Note that this function does not open a connection to the selected J-Link. It has to be
called before JLINKARM_Open() or JLINKARM_OpenEx() in order to pre-configure the DLL
to connect via Ethernet to the J-Link with the specified serial number.

4.3.47 JLINKARM_EnableLog()

Description

This function enables default logging to the function provided. For a more detailed log
output, please use the J-Link Log file (see JLINKARM_SetLogFile()).

Syntax
voi d JLI NKARM Enabl eLog( JLI NKARM LOG* pf Log);
Parameter Meaning
pf Log Pointer to log handler function of type JLI NKARM LCG.

Example output

Following is an example connect sequence output passed to pf Log. Please note that the line
breaks are not part of the strings passed to pf Log but were added by the function pf Log.

Devi ce "STM32F407VE" sel ect ed.

Found SWDP with | D 0x2BA01477

Found SWDP with | D 0x2BA01477

DPI DR: 0x2BA01477

Scanning AP map to find all avail abl e APs

AP[1]: Stopped AP scan as end of AP nap has been reached
AP[ 0] : AHB- AP (I DR 0x24770011)

Iterating through AP map to find AHB-AP to use

AP[ 0] : Core found

AP[ 0] : AHB- AP ROM base: OxEOOFF000

CPUI D regi ster: 0x410FC241. |nplenmenter code: 0x41 (ARM
Found Cortex-M4 rOpl, Little endian.
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FPUnit: 6 code (BP) slots and 2 literal slots

Cor eSi ght conponents:

ROMTbI [ 0] @ EOOFF000

ROMTbI [0] [ 0] : EOOOEO00, CID: BlO5EO00D, PID: 000BBOOC SCS- W
ROMTbI [0] [ 1] : EO0001000, CID: B1l0O5E00D, PID: 003BB002 DWI
ROMTbI [0] [ 2] : EO0002000, CID: B105E00D, PID: 002BB003 FPB
ROMTbI [ 0] [ 3] : EO0000000, CID: B105E00D, PID: 003BB001 | TM
ROMTbI [ 0] [ 4] : E0040000, CI D: B105900D, PID: 000BB9AL TPI U
ROMTbI [ 0] [5] : E0041000, CI D: B105900D, PID: 000BB925 ETM

4.3.48 JLINKARM_EnableLogCom()

Description

Deprecated, only kept for backwards compatibility.
Use JLINKARM_SetLogFile() instead.

4.3.49 JLINKARM_EnableSoftBPs()

Description

This function allows the use of software breakpoints.

Syntax
voi d JLI NKARM Enabl eSof t BPs(char Enabl e);
Parameter Meaning
sEnabl e Enables (=1) or disables (=0) the software breakpoint feature.

4.3.50 JLINKARM_EndDownload()

Description

This function indicates the end of a flash-download action: all data which shall be written
to the flash, has been written into the flash download buffer of the DLL. Now the DLL starts
the flash download.

Syntax
i nt JLI NKARM _EndDownl oad(voi d);

Return value

Value Meaning

Number of programmed bytes. Might be different from

the number of bytes initially written via multiple calls of
JLINKARM_WriteMem() since the DLL optimizes flash down-
load and only programs the necessary ranges. If some
ranges are already programmed with the correct data, pro-
gramming for these ranges is skipped.

v
o

-1 | Generic error

Error during compare phase (checking if flash content al-
ready matches the programming data)

-3 | Error during program/erase phase

-4 | Error during verification phase.
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Example
char acBuffer[10] = {0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x09, OxOA};
JLI NKARM Begi nDownl oad( 0) ; /1 Indicates start of flash downl oad
I
/1 The following 10 bytes are witten into the flash downl oad buffer of the DLL
I
JLI NKARM Wit eMen( FLASH_START_ADDR, 5, &acBuffer[0]);
JLI NKARM Wit eMen( FLASH START_ADDR + 5, 5, &acBuffer[5]);
JLI NKARM_EndDownl oad() ; /1 Indicates end of flash downl oad.
/1 DLL will download all data into flash nmenory

4.3.51 JLINK_EraseChip()

Description

Erases all flash sectors of the current device.
A device has to be specified previously.

Syntax
i nt JLI NK _EraseChi p(void);

Return value

Value Meaning

< 0| Error
> 0|0.K.

4.3.52 JLINKARM_FindBP()

Description

This function tries to find a breakpoint at the given address.

Syntax
i nt JLI NKARM Fi ndBP(U32 Addr);

Parameter Meaning
Addr Address to be searched for.

Return value

Handle of breakpoint at given address or zero if no matching breakpoint exist.

4.3.53 JLINKARM_GetBPInfo()

Description
Returns the breakpoint type.

Syntax
U32 JLI NKARM Get BPI nf o(i nt BPHandl e);

Parameter Meaning
BPHandl e Handle of breakpoint.
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Return value

Value Meaning

-1 | Error
Bit O - 30 | Reserved

0 = Hardware breakpoint

Bit 31 1 = Software breakpoint

4.3.54 JLINKARM_GetBPInfoEx()

Description
Gets information about a breakpoint, such as breakpoint handle, address and implemen-
tation type.
Syntax
i nt JLI NKARM Get BPI nf oEx(i nt i BP, JLI NKARM BP_I NFO* pl nfo);
Parameter Meaning
Index of breakpoint of which information is requested. If the index
i BP is unknown, use -1 and fill in the handle member of the JLI NKAR-
M BP_| NFO structure instead.
pl nfo Pointer to structure of type JLI NKARM BP_I NFO.

Return value

Number of breakpoints which are currently in the DLL internal breakpoint list.

Add. information
The following table describes the JLI NKARM BP_I| NFO structure:

Name Type Meaning
. Size of this structure. This element has to
Sized Struct Us2 be filled in before calling the API function.
Handl e us2 Breakpoint handle.
Addr us2 Address where breakpoint has been set.
Type flags which has been specified when
Type us2 the breakpoint was set.
Describes the current implementation
| moFl ags U32 of the breakpoint. For more information
pH ag please refer to Implementation flags be-
low.
UseCnt 32 Describes how often the breakpoint is set
at the same address.

| mpFl ags can be a combination of the following flags:

Implementation flags

The breakpoint is implemented as hard-

JLINKARMBP_I MP_FLAG_HARC ware breakpoint using a breakpoint unit.

The breakpoint is implemented as software

JLINKARMLBP_I MP_FLAG_SOFT breakpoint using a breakpoint instruction.

Specifies that a software breakpoint is “to

JLINKARM BP_I MP_FLAG_PENDI NG be set” (TBS, when FLAG_SOFT is also set)
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or “to be cleared” (TBC, when FLAG_SOFT
is not set).

The breakpoint is implemented as flash
JLI NKARM BP_| MP_FLAG FLASH breakpoint using a breakpoint instruction

in flash memory.

Example

JLI NKARM BP_I NFO | nf o;
char ac[ 256];

i nt BPHandl e;

U32 | npFl ags;

U32 v;

U32 Addr = 0x100000;

/1

/1l Set a breakpoi nt

/1

BPHandl e = JLI NKARM Set BPEx( Addr, JLI NKARM BP_| MP_ANY) ;
/1

/'l Cet breakpoint info

/1

Info.SizeOStruct = sizeof (JLI NKARM BP_I NFO) ;
I nf o. Handl e = BPHandl e;

JLI NKARM Get BPI nf oEx(-1, &l nfo);

/1

/1 Show i npl ement ati on

/1

| mpFl ags = I nfo. | npFl ags;
if (InpFlags & JLI NKARM BP_| MP_FLAG HARD) {
sprintf(ac, "Hard");
} else {
if (InpFlags & JLI NKARM BP_| MP_FLAG FLASH) {
sprintf(ac, "Flash");
} else {
sprintf(ac, "RAM);

}
v = (I npFlags & (JLI NKARM BP_| MP_FLAG PENDI NG | JLI NKARM BP_| MP_FLAG SOFT));

i f (v == (JLI NKARM BP_I MP_FLAG PENDI NG | JLI NKARM BP_I MP_FLAG SOFT)) {
strcat(ac, " - TBS");
} else if (v == (JLI NKARM BP_I MP_FLAG PENDI NG ) {
strcat(ac, " - TBC');
}
}
printf("lnplenentation: %", ac);
/1
/1 Clear the breakpoint
/1

JLI NKARM Cl r BPEX( BPHandl e) ;

4.355 JLINKARM_GetCompileDateTime()

Description

This function returns the preprocessor constants __ DATE___and __ TI ME__ which are defined
by the C preprocessor. They represent the date and the time the source file was translated.

Syntax
const char* JLI NKARM CGet Conpi | eDat eTi me(voi d);

Return value

Pointer to null terminated string containing compile date and time.
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4.3.56 JLINKARM_ GetConfigData()

Description
Get current JTAG chain configuration (IRPRe, DRPRe).

Note

If SWD is current interface, the values for IRPre and DRPre are undefined.

Syntax
voi d JLI NKARM Get ConfigbData (int* plRPre, int* pDRPre);

4.357 JLINKARM_GetDebuglnfo()

Description

This function is used to acquire different debugging relevant information about a connected
device. For example, on Cortex-R4 targets this function can be used to get the Debug ROM
address of the device.

Syntax

i nt JLI NKARM Get Debugl nf o(U32 | ndex, U32* plnfo);

Parameter Meaning

Index of device information to aquire. For a complete list of debug in-

| ndex - . :
formation which can be acquired, please see below.

pl nfo Pointer to variable in which the debug information is stored.

Return value

Value Meaning
0| 0O.K.

Error: No debug information
1 | available at | ndex , for this de-
vice.

Add. information

The following table describes the permitted values for the | ndex parameter:

Value Meaning
JLI NKARM_ROM TABLE_ADDR | NDEX Get address of debug ROM table.

Example

U32 ROMTrabl eAddr;
int r;
r = JLI NKARM Get Debugl nf o( JLI NKARM ROM TABLE_ADDR | NDEX, &ROMTabl eAddr) ;
if (r == 0) {

printf("ROMIabl eAddr = 0x%X\ n", ROMIabl eAddr);
} else {

printf("No debug information for index 0x% 4X avail able on this CPU.
\n", Index);
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4.3.58 JLINKARM_ GetDeviceFamily()

Description
Returns the device family ID of the target CPU/MCU.

Syntax
i nt JLI NKARM Get Devi ceFani |l y(voi d);

Return value

API functions

Value Meaning
JLI NKARM DEV_FAM LY_CMD Target CPU/MCU is a Cortex-MO0 device.
JLI NKARM DEV_FAM LY_CML Target CPU/MCU is a Cortex-M1 device.
JLI NKARM DEV_FAM LY_CMB Target CPU/MCU is a Cortex-M3 device.
JLI NKARM DEV_FAM LY_CORTEX R4 Target CPU/MCU is an Cortex-R4 core.
JLI NKARM DEV_FAM LY_SI M Target CPU/MCU simulator.
JLI NKARM DEV_FAM LY _XSCALE Target CPU/MCU is a XScale device.
JLI NKARM DEV_FAM LY_ARM/ Target CPU/MCU is an ARM7 device.
JLI NKARM DEV_FAM LY_ARM Target CPU/MCU is a ARM9 device.
JLI NKARM DEV_FAM LY_ARMLO Target CPU/MCU is a ARM10 device.
JLI NKARM DEV_FAM LY_ARML1 Target CPU/MCU is an ARM11 core.

Example

i nt DeviceFam |y;

Devi ceFam |y = JLI NKARM Get Devi ceFam | y();

if (DeviceFamily == JLI NKARM DEV_FAM LY_ARM?) {
printf("ARM/ identified.\n");
return O; /1 O K

} else if (DeviceFanm |y == JLI NKARM DEV_FAM LY_ARMB) {
printf("ARMD identified.\n");
return O; /1 O K

} else if (DeviceFam |y == JLI NKARM DEV_FAM LY_ARML1) {
printf("ARML1 identified.\n");
return O; /1 O K

} else if (DeviceFam |y == JLI NKARM DEV_FAM LY_CMB) {
printf("Cortex-M3 identified.\n");
return O; /1 O K

4.3.59 JLINKARM_GetDLLVersion()

Description

This function returns the version of the DLL.

Syntax
U32 JLI NKARM Get DLLVer si on(voi d);

Return value

32 bit DLL version number. The version number consists of major, minor and revision

number. In decimal representation, the version can be interpreted as follows:

Mmmrr, where
M is Major number
mm is minor number,
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rr is revision number.

Example

U32 Ver;

Ver = JLI NKARM Get DLLVersion();

printf("DLL Version: %.% 2d%", Ver / 10000, Ver / 100 %400, Ver %00 + 'a'-1);
/1l Return val ue: 25402

I

/'l Revision: 02

/1 M nor: 54

/'l Maj or: 2

I

/1 Version can be interpreted as 2.54b.

4.3.60 JLINKARM_GetEmuCaps()

Description

This function returns the capabilities of the connected emulator.

Syntax
U32 JLI NKARM Get EnuCaps(voi d);

Return value

The 32-bit value which is returned by JLINKARM_GetEmuCaps() is a bitwise or combination
of the emulator’s capabilities. The following table lists all capabilities which are available:

Bit Symbolic name Explanation

Hardware version can be requested from emulator.
API functions affected

JLI NKARM EMJ_CAP_CET_H e JLINKARM_GetHardwareVersion();

W VERSI ON Protocol level

Emulator supports command
“EMU_CMD_GET_HARDWARE_VERSION".

Emulator is able to write data via DCC on ARM7/9
cores semi-automatically

API functions affected

JLI NKARM EMU_CAP_WRI TE_D- | ¢ JLINKARM_WriteDCC();

CcC e JLINKARM_WriteDCCFast();

Protocol level

Emulator supports command
“EMU_CMD_WRITE_DCC".

Emulator supports adaptive clocking.
API functions affected

JLI NKARM EMJ_CAP_ADAP- e JLINKARM_GetSpeedInfo();

TI VE_CLOCKI NG e JLINKARM_SetSpeed();
Protocol level

Emulator supports adaptive clocking.

Emulator is able to read the emulator’s config area.
API functions affected

e JLINKARM_Open();

e JLINKARM_OpenEx();

Protocol level

Emulator supports command
“EMU_CMD_READ_CONFIG".

JLI NKARM _E- Emulator is able to write the emulator’s config area.
MJ_CAP_WRI TE_CONFI G API functions affected

JLI NKARM E-
MJ_CAP_READ_CONFI G
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Bit

Symbolic name

Explanation

e JLINKARM Wi teEmuConfighem();
Protocol level

Emulator supports command
“EMU_CMD_WRITE_CONFIG".

JLI NKARM EMJ_CAP_TRACE

Emulator supports trace commands for ARM7/9 tar-
gets.

This flag is typically active for J-Trace ARM only.
API functions affected

e ETM API functions on page 301

e Trace API functions on page 305

Protocol level

Emulator supports trace commands for ARM7/9 tar-
gets.

JLI NKARM E-
MJ_CAP_WRI TE_MEM

Emulator is able to perform memory write opera-
tions on ARM7/9 cores semi-automatically.

API functions affected

Affects all memory write operations for ARM7/9 tar-
gets. Memory write operations are performed much
quicker.

Protocol level

Emulator supports command
“EMU_CMD_WRITE_MEM”

JLI NKARM EMJ_CAP_READ_MEM

Emulator is able to perform memory read opera-
tions on ARM7/9 cores semi-automatically.

API functions affected

Affects all memory read operations for ARM7/9 tar-
gets. Memory read operations are performed much
quicker.

Protocol level

If set, emulator supports command
“EMU_CMD_READ_MEM”.

JLI NKARM E-
MJ_CAP_SPEED | NFO

Supported target interface speeds can be requested
from emulator.

API functions affected

e JLINKARM_GetSpeedInfo();

e JLINKARM_SetSpeed();

Protocol level

Emulator supports command
“EMU_CMD_GET_SPEED".

11

JLI NKARM E-
MJ_CAP_GET_MAX_BLOCK_SI ZE

Size of emulator’s max. free memory block can be
requested.

API functions affected

e JLI NKARM EMJ Get MaxMenBl ock() ;

Protocol level

If set, emulator supports command
“EMU_CMD_GET_MAX_BLOCK_SIZE".

12

JLI NKARM EMJ_CAP_GET H-
W | NFO

Hardware info (e.g. kick start power enabled, ...)
can be requested from emulator.

API functions affected

e JLINKARM_GetHWInfo();

Protocol level

Emulator supports command
“EMU_CMD_GET_HW_INFO".

13

JLI NKARM _E-
MJ_CAP_SET_KS_POWER

J-Link ARM SDK (UM08002)

Emulator firmware supports kick start power.
API functions affected

e JLINKARM_ExecCommand();

Protocol level
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Bit

Symbolic name

Explanation

Emulator supports command
“EMU_CMD_GET_HW_INFO".

14

JLI NKARM EMJ_CAP_RESET_S-
TOP_TI MED

Emulator is able to perform a CPU reset and imme-
diately halt the core.

API functions affected

e JLINKARM_Reset();

Protocol level

If set, Emulator supports command
“EMU_CMD_HW_RELEASE_RESET_STOP_TIMED".

16

JLI NKARM E-
MJ_CAP_MEASURE_RTCK_REACT

Emulator can measure RTCK reaction time.
API functions affected

e JLINKARM_MeasureRTCKReactTime();
Protocol level

Emulator supports command
“EMU_CMD_MEASURE_RTCK_REACT".

17

JLI NKARM EMJ_CAP_SELEC-
TIF

Emulator supports different target interfaces (JTAG/
SWD/BDM3)

API functions affected

e JLINKARM_TIF_GetAvailable();

e JLINKARM_TIF_Select();

Protocol level

Emulator supports command
“EMU_CMD_HW_SELECT_IF".

18

JLI NKARM EMJ_CAP_R-
W VEM_ARM79

Emulator is able to perform memory read/write op-
erations on ARM7/9 cores automatically.

API functions affected

Affects all memory read/write operations for
ARM7/9 targets. Memory read/write operations are
performed much quicker.

Protocol level

If set, Emulator supports commands:

e “EMU_CMD_READ_MEM_ARM79"

e “EMU_CMD_WRITE_MEM_ARM79”

20

JLI NKARM EMJ_CAP_READ DCC

Emulator is able to read data via DCC on ARM7/9
cores automatically

API functions affected

e JLINKARM_ReadDCC();

Protocol level

Emulator supports command
“EMU_CMD_READ_DCC".

21

JLI NKARM E-
MJ_CAP_CET_CPU_CAPS

Supported operations for EXEC_CPU_CMD can be
requested.

API functions affected

All API functions are affected.

Protocol level

Emulator supports command
“EMU_CMD_GET_CPU_CAPS".

22

JLI NKARM EMJ_CAP_EX-
EC_CPU_C\D

Emulator is able to perform some operations auto-
matically.

API functions affected

All API functions are affected.

Protocol level

Emulator supports command
“EMU_CMD_EXEC_CPU_CMD”".

23

JLI NKARM_ EMJ_CAP_SWOD

J-Link ARM SDK (UM08002)

Emulator supports SWO.
API functions affected
e SWO API functions on page 340
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Bit Symbolic name Explanation

Protocol level
Emulator supports command
“EMU_CMD_SWOQ".

Emulator is able to write data via DCC on ARM7/9
cores semi-automatically.

API functions affected

JLI NKARM EMU_CAP_WRI TE_D- | e JLINKARM_WriteDCC();

CC EX e JLINKARM_WriteDCCFast();

Protocol level

Emulator supports command
“EMU_CMD_WRITE_DCC_EX".

24

Emulator supports file I/0. This flag is typically ac-
tive for Flasher ARM only.

API functions affected

e JLINKARM_EMU_FILE_Write();

e JLINKARM_EMU_FILE_Read();

e JLINKARM_EMU_FILE_Delete();

e JLINKARM_EMU_FILE_GetSize();

Protocol level

Emulator supports command
“EMU_CMD_FILE_IO".

26 | JLI NKARM EMJ_CAP_FI LE_I O

Emulator supports RAWTrace commands.

API functions affected

30 | JLI NKARM EMJ_CAP_RAWIRACE | Protocol level

Emulator supports RAWTrace commands for Cor-
tex-M3 devices.

Note

All capabilities which are not listed here are for internal use only and should not be
used in the user application.

Example

U32 Caps;

JLI NKARM OpenEx(NULL, _cbErrorQut);

Caps = JLI NKARM Get EnuCaps() ;

if ((Caps & JLI NKARM EMJ_CAP_RAWIRACE) == 0) {
printf("ERROR Connected enul ator does not support RAWTrace.\n");
getch();
return;

}

printf("Found J-Link conpatible enulator");

printf(" with RAWIrace support\n");

4.3.61 JLINKARM_GetEmuCapsEx()

Description

This function gets the capabilities (including the extended ones) of the connected emulator
and stores them as a bitfield in a buffer.

Syntax

voi d JLI NKARM Get EmuCapsEx(U8 * pCaps, int BufferSize);
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Parameter Meaning

pCaps Pointer to Buffer to get the emulator’s capabilities.

Size of Buffer in bytes. The buffer can be at any size. The buffer will
be filled up to Buf f er Si ze normally. If more capabilities are request-

BufferSize ed than are available, the buffer will be filled up to the maximum
number of capabilities.

Example

Ug ab[32];

int Byte, Bit;

int CapEx;

CapEx = JLI NKARM CAP_EX HW JTAG WRI TE
JLI NKARM Get EmuCapsEx( &b[ 0], si zeof (ab));
Byte = CapEx >> 3;
Bit = CapEx & 7;
if (ab[Byte] & (1 << Bit)) {
return 1; /'l Emu has requested capability

}
return O; /1l Capability not supported by emnul ator

Add. information

Bit Symbolic name Explanation

Hardware version can be requested from emulator.
API functions affected

JLI NKARM E- e JLINKARM_GetHardwareVersion();
MJ_CAP_EX_GET_HW VERSI ON | Protocol level

Emulator supports command
“EMU_CMD_GET_HARDWARE_VERSION".

Emulator is able to write data via DCC on ARM7/9
cores semi-automatically

API functions affected

JLI NKARM E- e JLINKARM_WriteDCC();

MJ_CAP_EX WRI TE_DCC e JLINKARM_WriteDCCFast();

Protocol level

Emulator supports command
“EMU_CMD_WRITE_DCC".

Emulator supports adaptive clocking.
API functions affected

JLI NKARM EMU_CAP_EX_ADAP- | ¢ JLINKARM_GetSpeedInfo();

TI VE_CLOCKI NG e JLINKARM_SetSpeed();
Protocol level

Emulator supports adaptive clocking.

Emulator is able to read the emulator’s config area.
API functions affected

e JLINKARM_Open();

e JLINKARM_OpenEx();

Protocol level

Emulator supports command
“EMU_CMD_READ_CONFIG".

Emulator is able to write the emulator’s config area.
API functions affected

JLI NKARM E- e JLI NKARM Wit eEmuConfi gMen();
MJ_CAP_EX WRI TE_CONFI G Protocol level

Emulator supports command
“EMU_CMD_WRITE_CONFIG".

JLI NKARM E-
MJ_CAP_EX_READ_CONFI G
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Bit Symbolic name Explanation

Emulator supports trace commands for ARM7/9 tar-
gets.

This flag is typically active for J-Trace ARM only.

6 | JLI NKARM EMJ CAP_EX_TRACE | API functions affected

e ETM API functions on page 301

e Trace API functions on page 305

Protocol level

Emulator is able to perform memory write opera-
tions on ARM7/9 cores semi-automatically.

API functions affected

Affects all memory write operations for ARM7/9 tar-
gets. Memory write operations are performed much
quicker.

Protocol level

Emulator supports command
“EMU_CMD_WRITE_MEM”

Emulator is able to perform memory read opera-
tions on ARM7/9 cores semi-automatically.

API functions affected

Affects all memory read operations for ARM7/9 tar-
gets. Memory read operations are performed much
quicker.

Protocol level

If set, emulator supports command
“EMU_CMD_READ_MEM”.

Supported target interface speeds can be requested
from emulator.

API functions affected

JLI NKARM E- e JLINKARM_GetSpeedInfo();

MJ_CAP_EX_SPEED_ | NFO e JLINKARM_SetSpeed();

Protocol level

Emulator supports command
“EMU_CMD_GET_SPEED".

Size of emulator’s max. free memory block can be
requested.
API functions affected
ﬂ/b' EI:EQR'I\EA)_(E-GET vAX BLOCK i JL! NKARM EMU_Get MaxMerBl ock() ;

- =T =T == - %J;rotocol level
If set, emulator supports command
“EMU_CMD_GET_MAX_BLOCK_SIZE".

Hardware info (e.g. kick start power enabled, ...)
can be requested from emulator.

API functions affected

e JLINKARM_GetHWInfo();

Protocol level

Emulator supports command
“EMU_CMD_GET_HW_INFO".

Emulator firmware supports kick start power.
API functions affected

JLI NKARM _E- e JLINKARM_ExecCommand();

MJ_CAP_EX SET_KS POWNER Protocol level

Emulator supports command
“EMU_CMD_GET_HW_INFO”.

Emulator is able to perform a CPU reset and imme-
diately halt the core.

API functions affected

e JLINKARM_Reset();

JLI NKARM E-
MJ_CAP_EX_WRI TE_MEM

JLI NKARM E-
MJ_CAP_EX_READ_MEM

11

JLI NKARM_E-

12\ MU cAP EX_GET _HW I NFO

13

JLI NKARM E-
14 | MJ_CAP_EX_RESET S-
TOP_TI MED
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Bit

Symbolic name

Explanation

Protocol level
If set, Emulator supports command
“EMU_CMD_HW_RELEASE_RESET_STOP_TIMED".

16

JLI NKARM E-
MJ_CAP_EX_MEASURE_RTCK_RE-
ACT

Emulator can measure RTCK reaction time.
API functions affected

e JLINKARM_MeasureRTCKReactTime();
Protocol level

Emulator supports command
“EMU_CMD_MEASURE_RTCK_REACT".

17

JLI NKARM EMJ_CAP_EX_S-
ELECT | F

Emulator supports different target interfaces (JTAG/
SWD/BDM3)

API functions affected

e JLINKARM_TIF_GetAvailable();

e JLINKARM_TIF_Select();

Protocol level

Emulator supports command
“EMU_CMD_HW_SELECT_IF”".

18

JLI NKARM EMU_CAP_EX_R-
W VEM_ARM79

Emulator is able to perform memory read/write op-
erations on ARM7/9 cores automatically.

API functions affected

Affects all memory read/write operations for
ARM7/9 targets. Memory read/write operations are
performed much quicker.

Protocol level

If set, Emulator supports commands:

e “EMU_CMD_READ_MEM_ARM79”

e “EMU_CMD_WRITE_MEM_ARM79”

20

JLI NKARM E-
MJ_CAP_EX_READ_DCC

Emulator is able to read data via DCC on ARM7/9
cores automatically

API functions affected

e JLINKARM_ReadDCC();

Protocol level

Emulator supports command
“EMU_CMD_READ_DCC".

21

JLI NKARM E-
MJ_CAP_EX_GET_CPU_CAPS

Supported operations for EXEC_CPU_CMD can be
requested.

API functions affected

All API functions are affected.

Protocol level

Emulator supports command
“EMU_CMD_GET_CPU_CAPS”.

22

JLI NKARM EMJ_CAP_EX_EX-
EC_CPU CMD

Emulator is able to perform some operations auto-
matically.

API functions affected

All API functions are affected.

Protocol level

Emulator supports command
“EMU_CMD_EXEC_CPU_CMD".

23

JLI NKARM EMJ_CAP_EX_SWD

Emulator supports SWO.

API functions affected

e SWO API functions on page 340
Protocol level

Emulator supports command
“EMU_CMD_SWO".

24

JLI NKARM E-
MJ_CAP_EX_WRI TE_DCC_EX

J-Link ARM SDK (UM08002)
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Bit Symbolic name Explanation

e JLINKARM_WriteDCC();

e JLINKARM_WriteDCCFast();
Protocol level

Emulator supports command
“EMU_CMD_WRITE_DCC_EX".

Emulator supports file I/0. This flag is typically ac-
tive for Flasher ARM only.

API functions affected

e JLINKARM_EMU_FILE_Write();

JLI NKARM E- e JLINKARM_EMU_FILE_Read();
MJ_CAP_EX_FILE_IO e JLINKARM_EMU_FILE_Delete();

e JLINKARM_EMU_FILE_GetSize();

Protocol level

Emulator supports command
“EMU_CMD_FILE_IO".

26

Emulator supports RAWTrace commands.
API functions affected

JLI NKARM EMJ CAP EX RAW
=V _EA Protocol level

30

TRACE Emulator supports RAWTrace commands for Cor-
tex-M3 devices.
Emulator supports extended capabilities.
API functions affected
31 JLI NKARM E- e JLINKARM_GetEmuCapsEx();
MJ_CAP_EX_ GET_CAPS_EX Protocol level

Emulator supports command
“EMU_CMD_GET_CAPS_EX".

Emulator supports writing of JTAG data without re-
ceiving TDO data.

API functions affected

JLI NKARM EMJ CAP_EX HW J- | No API function is affected. Capability only used by
TAG WRI TE J-Link implementations via USB protocol.

Protocol level

Emulator supports command

32

“EMU_CMD_HW_JTAG_WRITE".

4.3.62 JLINKARM_GetFeatureString()

Description

This function returns the J-Link embedded features. This can be RDI support or other ad-
ditional J-Link features that would require additional licenses. Features are stored in the
J-Link by the manufacturer.

Syntax
voi d JLI NKARM Get FeatureString(char * pQut);
Parameter Meaning
Qut Pointer to buffer to get the feature string. The buffer has to be at
P least 256 bytes.
Example
char ac[ 256];

JLI NKARM Get Feat ureStri ng(ac);
printf("Enmbedded features: %", ac);
Il

/1 Sanpl e out put:
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/| Enbedded features: RDI
I

4.3.63 JLINKARM_GetFirmwareString()

4.3.

Description

This function copies the firmware identification string of the connected J-Link into the given
buffer if the buffer is of sufficient size. The firmware identification string is used to identify
the firmware instead of a firmware version.

The firmware string consists of the following:

product name “J- Li nk”
the string ™ conpi l ed ”

e compile date and time as generated by the ANSI C sequence
__DATE__ “ " _TIME__

e optional add. information

e terminating \ 0’ character

Syntax
voi d JLI NKARM Get FirmnvareString(char* s, int BufferSize);
Parameter Meaning
s Pointer to buffer to get the firmware string.
. The buffer has to be big enough to hold all characters of the firmware
Buf fer Si ze :
string.
Example

char ac[ 256];

JLI NKARM Cet Fi r mnvar eSt ri ng( ac, 256) ;

printf("Firmare: %", ac);

Il

/1 Sanple firmmare strings:

Il

/1 Firmmvare: J-Link conpiled Nov 17 2005 16:12:19

/1 Firmmvare: J-Link conpiled Nov 09 2005 19:32:24 -- Update --
/1 Firmmvare: J-Link conpiled Nov 17 2005 16:12:19 ARM Rev. 5

Il

64 JLINKARM_GetHardwareVersion()

Description

This function retrieves the hardware version of the connected emulator.

Syntax
i nt JLI NKARM Get Har dwar eVer si on(voi d) ;

Return value

Value Meaning

Hardware version could not be

0 read

Hardware version of connected

>0
emulator.
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Example

i nt Version
Ver si on = JLI NKARM Get Har dwar eVer si on() ;
printf("Hardware: V%l.% 2d\n", Version / 10000 % 100, Version / 100 % 100);

4.3.65 JLINKARM_GetHWInfo()

Description

This function can be used to get information about the power consumption of the target (if
the target is powered via J-Link). It also gives the information if an overcurrent happened.

Syntax
i nt JLI NKARM Get HW nf o( U32 Bi t Mask, U32* pHW nfo);
Parameter Meaning
Bit mask to decide which hardware information words shall be re-
Bi t Mask ceived. OxFFFFFFFF to retrieve all information words. (Recommend-
ed)

Buffer to halt the hardware information. Has to be big enough to hold
at least 32 words (128 bytes).
e Word0: 1: Target power supply via J-Link is enabled.

e Wordl:
e 0: No overcurrent.
pHW nf o e 1: Overcurrent happened. 2ms @ 3000mA

e 2: Overcurrent happened. 10ms @ 1000mA
e 3: Overcurrent happened. 40ms @ 400mA
e Word2: Power consumption of target [mA].
Word3: Peak of target power consumption.
Word4: Peak of target power consumption during J-Link operation.

Return value

Value Meaning

0 | Hardware info could be read.

+ 0| On error

Example

#def i ne HW. | NFO_POAER_ENABLED
#def i ne HW | NFO_PONER_OVERCURRENT
#define HW.I NFO_| TARGET
#def i ne HW.I NFO_| TARGET_PEAK
static void _ShowHW nf o(void) ({
U32 al nfo[ 32];
int i;
JLI NKARM_Cet HW nf o( OXFFFFFFFF, &al nfo[0]);
for (i =0; i < 4; i++) {
if (alnfo[i] != OXFFFFFFFF) {
switch (i) {
case HW.| NFO PONER_ENABLED:
printf("HW nfo[% 2d] = Target power is %\n",
i, alnfo[i] ? "enabled" : "disabled");
br eak;
case HW.| NFO PONER_OVERCURRENT:
switch (alnfo[i]) {
case O:
br eak;
case 1:

WNEFLO
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printf("HWnfo[% 2d] = OverCurrent (2nms @ 3000mMA)\n", i);
br eak;

case 2:
printf("HWnfo[ % 2d] = OverCurrent (10nms @ 1000mA)\n", i);
br eak;

case 3:
printf("HWnfo[% 2d] = OverCurrent (40nms @400mMA)\n", i);
br eak;

defaul t:
printf("HWnfo[ % 2d] = OverCurrent (Unknown reason:

%)\n", i, alnfo[i]);
}
br eak;

case HW.I NFO_ | TARGET:

printf("HWnNnfo[ % 2d] =

br eak;

%dmA\t (I Target)\n", i, alnfol[i]);

case HW I NFO | TARGET PEAK:

printf("HWnfo[ % 2d] =

br eak;
}
}
}
}

%dmA\ t (| Target Peak)\n", i, alnfol[i]);

4.3.66 JLINKARM_GetHWStatus()

Description

This function retrieves the hardware status.

Syntax
i nt JLI NKARM Get HW5t at us(JLI NKARM HW STATUS* pStat);
Parameter Meaning
pSt at Pointer to JLI NKARM HW STATUS structure to retrieve information.

Return value

Value

Meaning

0 | if hardware status has been read

1| On error

Add. information

Name Type Meaning

VTar get uie Target supply voltage.

t ck Us Measured state of TCK pin. The valid val-
ues for the pin state are described below.

tdi Us Measured state of TDI pin. The valid val-
ues for the pin state are described below.

t do Us Measured state of TDO pin. The valid val-
ues for the pin state are described below.

- Us Measured state of TMS pin. The valid val-
ues for the pin state are described below.

tres Us Measured state of TRES pin. The valid val-
ues for the pin state are described below.

trst Us Measured state of TRST pin. The valid val-
ues for the pin state are described below.

J-Link ARM SDK (UM08002)
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The following table describes the members of the JLI NKARM HW STATUS structure.

The following table describes the valid values for the pin state:

Valid values for JTAG pin state

JLI NKARM HW PI N_STATUS_LOW

Measured state of pin is low (logical 0).

JLI NKARM_HW PI N_STATUS HI GH

Measured state of pin is high (logical 1).

JLI NKARM_HW PI N_STATUS_UNKNOAN

Pin state could not be measured. Measur-
ing JTAG pin state is not supported by J-
Link / J-Trace.

4.3.67 JLINKARM_Getld()

Description

This function returns the Id of the ARM core.

Syntax
U32 JLI NKARM Get

Return value
32-bit Id number.

4.3.68 JLINKARM_GetldData()

Description

I d(void);

Retrieves detailed info of the device(s) on the JTAG bus.

Syntax
voi d JLI NKARM Get | dDat a( JTAG | D_DATA* pl dDat a) ;
Parameter Meaning
pl dDat a Pointer to a data structure of type JTAG | D_DATA.

Add. information

The following table describes the members of the JTAG | D_DATA structure.

Name Type Meaning

NunDevi ces i nt Number of devices in this scan chain

ScanlLen UL6 Total NL_meer of bits in all scan chain se-
lect registers

al d[ 3] us2 JTAG ID of device

aScanLen( 3] Us Number. of bits in individual scan chain se-
lect registers

al r Read[ 3] us Data read back from instruction register

aScanRead[ 3] Us 12,?;:? read back from scan chain select reg-

4.3.69 JLINKARM_GetIRLen()

Description

This function retrieves the sum of the number of bits of the instruction registers of all
devices in the JTAG scan chain. ARM7 and ARM9 devices have an IR length of 4.
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Syntax
U32 JLI NKARM Get | d(voi d);

Return value
32-bit Id number.

4.3.70 JLINK_GetMemZones|()

Description

Get the different memory zones supported by the currently connected CPU. Some CPUs
(Like 8051 based devices) support multiple memory zones where the physical address of
the different zones may overlap. For example, the 8051 cores support the following zones,
each zone starting at address 0x0:

IDATA
DDATA
XDATA
CODE

To access the different zones, the J-Link API provides some functions to route a memory
access to a specific memory zone. These functions will fail if:

e The connected CPU core does not provide any zones.
e An unknown zone is passed for sZone. All of these function may only be called after
JLINK_Connect() has been called successfully.

Syntax
int JLI NK_Get MenZones(JLI NK_MEM ZONE_| NFO* paZonel nfo, int MaxNunZones);
Parameter Meaning
Pointer to an array of JLI NK_MVEM ZONE_| NFO to get the memory zone
paZonel nf o info into

Maximum number of memory zones available in the array pointed to

MaxNunmzZones by pazonel nfo .

Return value

Value Meaning

Number of zones supported by
the connected CPU.

< 0| Error

=20

Add. information
The following table describes the members of the JLI NK_MEM ZONE_| NFO structure:

Name Type Meaning
VTar get ule Target supply voltage.
sNanme const char* Initials of the memory zone.
sDesc const char* Name of the memory zone.

Start address of the virtual address space

Vi rt Addr u64

of the memory zone.
abDumy US[ 16] Reserved for future use.
Example

/***************************************
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_ShowAl | MenZones(voi d)

Function description
Shows all nenory zones of the target CPU.

Return val ue
= 0: Success
< 0: FError

E S T T I

/

static int _ShowAl | MenZones (void) {
int r;

JLI NK_MEM ZONE_I NFO* paZonel nf o;
JLI NK_MEM ZONE_|I NFO aZonel nf o[ 10];

r = JLI NK_Get MenZones(aZonel nfo, COUNTOF(aZonel nfo));
if (r <0 {
return -1;
}
if (r > COUNTOF(aZonel nfo)) {
I

/1l Allocate nenory for nenory zones info buffer if local buffer is not big enough
Il
paZonelnfo = malloc(r * sizeof (JLI NK_MEM ZONE_I NFO));
i f (paZonelnfo == NULL) {
printf("Failed to allocate nenory for nenory zones info buffer.\n");

return -1;
}
r = JLI NK_Get MenZones(paZonel nfo, r);
for (int i =0; i <r; i++) {
printf ("Zone Nunber: %l Zone Nane: % /n", (i + 1), paZonelnfo[i].sNange);
}
free(paZonel nfo);
return O;
}
for (int i =0; i <r; i++) {
printf ("Zone Nunber: %l Zone Nanme: % /n", (i + 1), aZonelnfo[i].sNane);
}
return O;

4.3.71 JLINKARM_GetMOESs()

Description

This function can be used to get information about the stop cause of the CPU (Method of
debug entry). There can be multiple methods of debug entry at a time.

Syntax

JLI NKARMDLL_API int JLI NKARM Get MOEs( JLI NKARM MOE_| NFO* plnfo, int MaxNum
MOES) ;

Parameter Meaning
Pointer to an array of data structures of type JLI NKARM MOE_| NFO
pl nfo which are used as a buffer to hold information about the method(s) of

debug entry.

Maximum methods of debug entry which are allowed at the same

Max NumMOEs .
time.

Return value

Number of methods of debug entry.
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Add. information

API functions

The following table describes the members of the JLI NK_MEM ZONE | NFO structure:

Name Type

Meaning

Hal t Reason i nt

Cause of the CPU stop.

| ndex

If cause of CPU stop was a code/data
breakpoint, this member identifies the In-
dex of the code/data breakpoint unit which
causes the CPU to stop. This member is

-1 if the breakpoint unit which causes the
CPU to halt could not determined.

Valid values for Hal t Reason

JLI NKARM HALT _REASON_DBGRQ

CPU has been halted because DBGRQ sig-
nal has been asserted.

JLI NKARM HALT_REASON_CODE_BREAKPO NT

CPU has been halted because of code
breakpoint match.

JLI NKARM HALT_REASON_DATA BREAKPO NT

CPU has been halted because of data
breakpoint match.

JLI NKARM HALT_REASON VECTOR CATCH

CPU has been halted because of vector
catch.

Example

/‘k*‘k******************************************************************

*

* _ShowMOE
*/
static void _ShowMOE(void) ({
JLI NKARM_MOE_I NFO | nf o;
JLI NKARM WP_| NFO WPI nf o;
i nt NumAPs;
int i;
int r;
if (JLINKARM | sHalted() <= 0) {
printf("CPU is not halted.\n");
return;

= JLI NKARM Get MOEs( & nfo, 1);

}
'
if (r >0) {

if (Info.HaltReason == JLI NKARM HALT_REASON_DBGRQ ({
printf("CPU halted because DBGRQ was asserted.\n");

} else if (Info.HaltReason ==

JLI NKARM HALT REASON VECTOR CATCH) {

printf("CPU halted due to vector catch occurred.\n");

} else if (Info.HaltReason ==
if (Info.lndex >= 0) {

printf("CPU halted due to data breakpoint
si zeof (JLI NKARM WP_I NFO) ;

WPl nfo. Si zeOf Struct =

JLI NKARM HALT REASON DATA BREAKPO NT) {

unit % match.\n", |nfo.lndex);

NumAPs = JLI NKARM Get WPI nf oEx(-1, &WPInfo);

for (i =0; i < NumAPs; i++) {
JLI NKARM_Cet WPI nf oEX (i,

&WPI nf 0) ;

if (MWPInfo.UnitMask & (1 << Info.lndex)) {

printf("Unit
I nfo. | ndex, WpPInfo.Handl e);
return;
}
}

} else {

\n",

printf("CPU halted due to data breakpoint

} else if (Info.HaltReason ==
if (Info.lndex >= 0) {

J-Link ARM SDK (UM08002)
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printf("CPU halted due to code breakpoint unit % match.\n", Info.lndex);
} else {

printf("CPU halted due to code breakpoint match.\n");
}

} else {
printf("CPU halted for unknown reason.");
}

}
}

4.3.72 JLINKARM_GetNumBPs()

Description

This function retrieves the number of currently active breakpoints. These are breakpoints
which have been set using JLINKARM_SetBPEx() and have not been cleared (using JLINKAR-
M_CIrBPEX()).

Syntax
unsi gned JLI NKARM Get NunBPs(voi d) ;

Return value

Number of breakpoints.

4.3.73 JLINKARM_GetNumBPUnits()

Description
This function retrieves the total number of available breakpoints on specified breakpoint
units.
Syntax
i nt JLI NKARM Get NumBPUni t s(JLI NKARM BP_TYPE Type) ;
Parameter Meaning
Type Specifies the breakpoint units to be queried. (Described below)

Return value

Total number of available hardware breakpoints.

Add. information

The following table describes the JLI NKARM BP_TYPE. You can combine one or more of the
following values:

Permitted values for parameter Type (OR-combined)

Specifies a breakpoint in ARM mode.
JLI NKARM BP_TYPE_ARM (Can not be used with JLI NKAR-
M BP_TYPE_THUMB).

Specifies a breakpoint in THUMB
JLI NKARM BP_TYPE_THUMB mode. (Can not be used with JLI NKAR-
M BP_TYPE_ARM).

Allows any type of implementation, soft-
ware or any hardware unit. This is the

JLI NKARM BP_| MP_ANY same as specifying JLI NKARM BP_| MP_SW/|
JLI NKARM BP_I| MP_HwWand is also default if
no Implementation flag is given.
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Allows implementation as software break-
JLI NKARM BP_| MP_SW point if the address is located in RAM or
Flash.

Allows implementation as software break-
point if the address is located in RAM.

JLI NKARM BP_| MP_SW RAM

Allows implementation as software break-

JLINKARMLBP_I MP_SW FLASH point if the address is located in Flash.

Allows using of any hardware breakpoint

JLI NKARM BP_| MP_HW .
- = - unit.

4.3.74 JLINKARM_GetNumWPs()

Description

This function retrieves the number of watchpoints.

Syntax
unsi gned JLI NKARM Get NumPs( voi d) ;

Return value

Number of watchpoints.

4.3.75 JLINKARM_GetNumWPUnits()

Description

This function retrieves the number of available watchpoints.

Syntax
i nt JLI NKARM Get NumWPUni t s(voi d);

Return value

Total number of available watchpoints

4.3.76 JLINKARM_GetOEMString()

Description

This function retrieves the OEM string of the connected emulator. If no OEM string is avail-
able which is the case if a original SEGGER product is connected (J-Link ARM, J-Trace ARM,
...) an empty string (*\0"”) is written into pQut . Possible OEMs are for example:

SAM-ICE
IAR
DIGI-LINK
MIDAS

Syntax
char JLI NKARM Get OEMBtri ng(char * pQut);

Parameter Meaning
pQut Pointer to a buffer to hold the OEM string.
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Return value

Value Meaning
0| O.K.
# 0 | Error

Example

char ac[32];

JLI NKARM Get CEMSt ri ng( &ac[0]);
if (strlen(ac)) {

printf("OEM: % \n", ac);
}

4.3.77 JLINK_GetpFunc()

Description

Some new API functions are only available indirectly via function pointer calls. In order to
retrieve the pointer to such a function, JLINK_GetpFunc() is used.

Syntax
voi d* STDCALL JLI NK_Get pFunc (JLI NK_FUNC_|I NDEX Funcl ndex);

Parameter Meaning

Index of function for which we would like to receive the function
Funcl ndex pointer for. FuncIndex is of type JLI NK_FUNC_| NDEX which is an enum
specified in JLI NKARM Const . h

Return value

Value Meaning
# NULL | Pointer to function
= NULL | Function not found

Example

For example usage of this function, please refer to Indirect API functions on page 165.

4.3.78 JLINKARM_GetRegisterList()

Description

Stores a list of indices for all registers that are supported by the connected CPU into a given
buffer. These indices can then be used to read the register content via JLINKARM_Read-
Regs().

Note

This function may only be called after a successful call to JLINKARM_Connect().

Syntax
i nt JLI NKARM Get Regi st erList(U32* paList, int MaxNum tens);
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Parameter Meaning
. Pointer to buffer of U32 items which is used to store the register in-
paLi st dices.
MaxNunl t ens Maximum number of indices that can be stored in paLi st .
Return value
Value Meaning

Number of indices that have been

>
20 stored in paLi st .

Example

U32 aRegl ndex[ JLI NKARM_MAX_NUM CPU_REGS] ;
U32 aRegDat a[ JLI NKARM_MAX_NUM _CPU_REGS] ;
i nt NunRegs;

int i;

NunmRegs = JLI NKARM Cet Regi st er Li st (aRegl ndex, JLI NKARM_MAX_NUM CPU_REGS) ;
JLI NKARM ReadRegs(aRegl ndex, aRegData, NULL, NunRegs);
for (i =0; i < NunRegs; i++) {
printf("% = %8X\n", JLINKARM Cet Regi st er Nane(aRegl ndex[i]), aRegDatali]);
}

4.3.79 JLINKARM_GetRegisterName()

Description

The function retrieves and returns the name of the ARM CPU register for the given index.

Syntax
const char* JLI NKARM CGet Regi st er Nane( U32 Regl ndex) ;

Return value

Name of the register

4.3.80 JLINKARM_ GetResetTypeDesc()

Description

Get description of a specific reset type available for the currently connected CPU core.

Note

Target already needs to be identified by JLINKARM_Connect() when calling this func-
tion.

Syntax

i nt JLI NKARM Get Reset TypeDesc (i nt Reset Type, const char** psReset Name, const
char** psReset Desc);

Return value

Number of available reset types for CPU core J-Link is currently connected to
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4.3.81 JLINKARM_GetScanLen()

Description

This function returns information about the length of the scan chain select register.

Syntax
i nt JLI NKARM Get ScanLen(voi d);

Return value
Length of scan chain select register. Typically 4 for ARM7 and 5 for ARM9 cores.

4.3.82 JLINKARM_GetSelDevice()

Description

This function returns the index number of the actual selected device.

Syntax
Ul6 JLI NKARM Get Sel Devi ce(voi d);

Return value

16-bit device index.
Example
int v;

v = JLI NKARM Get Sel Devi ce();
printf("Selected Device: %", v);

4.3.83 JLINKARM_GetSN()

Description

Returns the serial number of the connected J-Link or an Error code if an error occurred.

Syntax
int JLI NKARM Get SN(voi d);

Return value

Value Meaning

> 0| Serial number.

J-Link does not have a valid serial
number.

-2 | Reserved. Internal use only.

Serial number could not be re-
trieved (communication error).

Example

int SN

SN = JLI NKARM Get SN() ;
if (SN >=0) {
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printf("SIN: % \n", SN);
}

4.3.84 JLINKARM_ GetSpeed()

Description

This function returns the current JTAG connection speed.

Syntax
U16 JLI NKARM Get Speed(voi d);

Return value

Current speed of JTAG connection in kHz.
Example

voi d Get Set MaxSpeed() {
int vi, v2, v3;

vl = JLI NKARM Get Speed();

JLI NKARM Set MaxSpeed() ;

v2 = JLI NKARM Get Speed();

JLI NKARM Set Speed(100);

v3 = JLI NKARM Get Speed();

printf("Start speed: % | Max. speed: % | Chosen speed: %", vl, v2, v3);

4.3.85 JLINKARM_ GetSpeedinfol()

Description

This function retrieves information about supported target interface speeds.

Syntax
voi d JLI NKARM Get Speedl nf o( JLI NKARM _SPEED_| NFO * pSpeedl nf 0) ;

Parameter Meaning

Pointer to a data structure of type JLI NKARM SPEED | NFO. This struc-
ture will be filled with the speed information.

pSpeedl nf o

Add. information

The emulator can support all target interface speeds, that can be calculated by dividing the
base frequency. The following table describes the members of the JLI NKARM SPEED | NFO
structure.

Name Type Meaning
. Size of this structure. This element has to

Sized Struct us2 be filled in before calling the API function.

BaseFr eq U32 Base frequency (|_n Hz) used to calculate
supported target interface speeds.

M nDi v UL6 Minimum divider allowed to divide the
base frequency.

Suppor t Adapt i ve UL6 Indicates whether the emulator supports

PP P adaptive clocking or not.
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Example

voi d ShowSpeedl nfo() {
JLI NKARM _SPEED_| NFO Speedl nf o;

Speedl nfo. Si zeOf Struct = si zeof (Speedl nfo);
JLI NKARM Get Speedl nf o( &Speedl nf o) ;
printf("Supported JTAG speeds:\n");
i f (Speedl nfo.BaseFreq > 1000) ({
printf(" - %l MHz/n, (n>=%l). => %lkHz, %lkHz, %kHz, ...\n",
SpeedI nf 0. BaseFreq / 1000000, Speedlnfo.M nDiv,
Speedl nf o. BaseFreq / 1000 / (Speedinfo.MnDiv + 0),
Speedl nf o. BaseFreq / 1000 / (Speedinfo.MnDiv + 1),
Speedl| nf o. BaseFreq / 1000 / (Speedinfo.MnDiv + 2)
);
}
i f (Speedl nfo. Support Adaptive) {

printf(" - Adaptive clocking\n");
}
}

4.3.86 JLINKARM_GetWPInfoEx()

Description

Gets information about a watchpoint and returns the number of watchpoints which are
currently in the DLL internal watchpoint list.

Syntax

int JLI NKARM Get WPl nf oEx (i nt i WP, JLI NKARM WP_| NFO* pl nf o) ;
Parameter Meaning

i WP Index of the watchpoint.

pl nfo Pointer to structre of type JLI NKARM WP_| NFO.

Return value

Number of watchpoints which are currently in the DLL internal watchpoint list.

Add. information
The following table describes the JLI NKARM WP_| NFO data type.

Name Type Meaning

Si zeOf St ruct u32 Size of the struct.

Handl e us2 Watchpoint handle.

Addr 32 Contains the address on which watchpoint
has been set.

Addr Mask U32 Con_talns the address mask used for com-
parison.

Dat a U32 Contains the data on which watchpoint has
been set.

Dat aMask us2 Contains data mask used for comparison.
Contains the control data on which break-

Crl u32 .
point has been set (e.g. read access).

Crl Mask U32 Con_talns the control mask used for com-
parison.

WPUni t us Describes the watchpoint index.
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4.3.87 JLINKARM_Go()

Description

Restarts the CPU core after it has been halted. If the current instruction is break- pointed,
this instruction is not automatically overstepped. Instead, the CPU will immediately stop
again. If the intention is to overstep a breakpointed instruction, there are 2 possible options:

e Perform a single step (which oversteps any breakpointed instruction), then start the
CPU using JLINKARM_Go()
e Use JLINKARM_GoEx() with the JLI NKARM GO _OVERSTEP_BP option

Syntax
voi d JLI NKARM Go(voi d) ;

4.3.88 JLINKARM_GoAllowSim()

Description
See JLINKARM_Go().

Allows the DLL so simulate up to Numlnsts instructions. Can be useful for source level
debugging when perfoming a Step-over over small functions.

Simulating instructions is much faster than completely restarting the CPU.

Note

If any breakpoint is hit during simulation, the DLL stops simulating instructions.

Syntax
voi d JLI NKARM GoAl | owSi m (U32 Numl nsts);

4.3.89 JLINKARM_GOEX()

Description

This function restarts the CPU core, but in addition to JLINKARM_Go() it allows to define a
maximum number of instructions which can be simulated/emulated. This especially takes
advantage when the program is located in flash and flash breakpoints are used. Simulating
instructions avoids to reprogram the flash and speeds up (single) stepping, especially on
source code level.

Syntax
voi d JLI NKARM GoEx(U32 MaxEnul I nsts, U32 Fl ags);

Parameter Meaning

Maximum number of instructions allowed to be simulated. Instruc-
tion simulation stops whenever a breakpointed instruction is hit, an
instruction which can not be simulated/emulated is hit or when Max-
Emul | nst s is reached.

Fl ags Specifies the behaviour of JLINKARM_GoEXx()

MaxEnmul | nst s

Add. information

Permitted values for parameter FI ags (OR-combined)

When this flag is set and the current

JLI NKARM GO_OVERSTEP_BP instruction is breakpointed, JLINKAR-
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M_GoEx() oversteps the breakpoint auto-
matically.

4.3.90 JLINKARM_GolntDis()

Description

Disables the interrupts and restarts the CPU core. If the current instruction is breakpointed,
this instruction is not automatically overstepped. Instead, the CPU will immediately stop
again. If the intention is to overstep a breakpointed instruction, perform a single step (which
oversteps any breakpointed instruction), then start the CPU using JLINKARM_GoIntDis().

Syntax
voi d JLI NKARM Gol nt Di s(voi d);

4.3.91 JLINKARM_Halt()

Description

This function halts the ARM core. It is always the first function you have to call if you want
to communicate with the ARM core

Syntax
char JLI NKARM Hal t (voi d);

Return value

Value Meaning
0 | if ARM core has been halted
1| on error

4.3.92 JLINKARM_ HasError()

Description

This function returns the DLL internal error state. The error state is set if any error occurs
in the DLL. If the error flag is set, most API functions can not be used and will simply
return error.

Syntax
char JLI NKARM HasError (void);

Return value

Returns the DLL internal error state.

4.3.93 JLINKARM IsConnected()

Description

This function checks whether the JTAG connection has been opened.

Syntax
char JLI NKARM | sConnect ed(voi d);
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Return value

Value

Meaning

0

if not connected

1

if connected

4.3.94 JLINKARM_IsHalted()

Description

This function checks whether the ARM core is halted.

Syntax

char JLI NKARM | sHal t ed(voi d);

Return value

Value

Meaning

0

ARM core is not halted

1

ARM core is halted

<0

Error

4.3.95 JLINKARM_IsOpen()

Description

Check if DLL has been opened (JLINKARM_Open() or JLINKARM_OpenEx() successfully re-
turned) and therefore a connection to a J-Link could be established.

Syntax

char JLI NKARM | sOpen(voi d);

Return value

Value

Meaning

DLL has not been successfully
opened. No J-Link connection
could be established.

DLL has been opened successful-
ly.

4.3.96 JLINKARM_Lock()

Description

API functions

Per default, the J-Link API locks against other threads and processes (accessing the same
J-Link) for the duration of the API call.

If there are have multiple API calls that need to be done in order andmust not be interrupted
by an API call from another thread / process, JLINKARM_Lock() can be called to lock beyond
a single API call.

After the multi-API call operation is finished, JLINKARM_Unlock() must be called.

Syntax

voi d JLI NKARM Lock(void));
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4.3.97 JLINKARM_ MeasureCPUSpeed|()

Description

Measure CPU speed of device we are currently connected to.

Note
For most devices the device needs to be selected before this function can be used. For
more information refer to the DLL startup sequence implementation on page 174

Syntax
i nt JLI NKARM Measur eCPUSpeed( U32 RAMAddr, int PreserveMen;

Parameter Meaning

Adress in RAM which can be used to download CPU clock detection
code.

Preserve memory contents before downloading RAMCode and restore
contents after measuring the CPU clock

RAMAddr

PreserveMem

Note

At least 16 bytes of RAM are necessary for the CPU clock detection code.

Return value

Value Meaning

> 0 | Measured CPU frequency [Hz]

Error, CPU frequency detection

0 not available for this core

< 0| Error

4.3.98 JLINKARM_MeasureCPUSpeedEXx()

Description
See JLINKARM_MeasureCPUSpeed().

Syntax
i nt JLI NKARM Measur eCPUSpeedEx( U32 RAMAddr, int PreserveMem int Allowrail);
Parameter Meaning
Al | owEai | Allow CPU clock detection to fail without report any errors to error
handlers from within the DLL.

Return value

Value Meaning

> 0 | Measured CPU frequency [Hz]

Error, CPU frequency detection

0 not available for this core

< 0| Error
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4.3.99 JLINKARM_MeasureRTCKReactTime()

Description

Measure reaction time of RTCK pin.

Syntax
i nt JLI NKARM Measur eRTCKReact Ti ne(JLI NKARM _RTCK_REACT_| NFO* pReact | nf o) ;

Return value

Value Meaning

0| O.K.

-1 | RTCK did not react

Measure RTCK react time is not
supported by emulator

-3 | Error

4.3.100 JLINKARM_ MeasureSCLen()

Description

Measures the number of bits in the specified scan chain.

Syntax

i nt JLI NKARM MeasureSCLen(int ScanChain);
Parameter Meaning

ScanChai n Scan chain to be measured.

Return value

Number of bits in specified scan chain.

4.3.101 JLINKARM_Open()

Description

This function opens the connection to J-Link. It’s always the first function you have to call to
use the J-Link ARM DLL. After opening the connection, the function checks also if a newer
firmware version is available.

Syntax
const char* JLI NKARM OQpen(void);

Return value

Value Meaning
NULL | O.K.
# NULL | Pointer to an error string

Example

sError = JLI NKARM Open();

if (sError) {
MessageBox( NULL, sError, "J-Link", MB_CK);
exit(1);
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4.3.102 JLINKARM_OpenEXx()

Description

Opens the JTAG connection (see description of JLINKARM_Open()). This function allows to
set log and error out handlers before the JTAG connection is opened.

Syntax

const char* JLI NKARM OpenEx(JLI NKARM LOG* pfLog, JLI NKARM LOG* pfErrorQut);
Parameter Meaning

pf Log Pointer to log handler function of type JLI NKARM LOG.

pf Err or Qut Pointer to error out handler function of type JLI NKARM LOG.

Return value

Value Meaning
NULL | O.K.
# NULL | Pointer to an error string

Example

static void _LogHandl er(const char* sLog) {
printf(sLog);
}
static void _ErrorQutHandl er(const char* sError) {
MessageBox(NULL, sError, "J-Link", MB_OK);
}
voi d mai n(void) {
const char* sError;
sError = JLI NKARM OpenEx(_LogHandl er, _Error Qut Handl er);
if (sError) {
MessageBox(NULL, sError, "J-Link", MB_OK);
exit(1l);
}
}

4.3.103 JLINKARM_ ReadCodeMem()

Description
Read code memory.

Not used by most applications; it has the advantage that it uses a cache and reads ahead.
Primary purpose is to accelerate applications such as IAR and a GDB-server which read
small chunks of data for a disassembly window.

Syntax

i nt JLI NKARM ReadCodeMen{ U32 Addr, U32 NunBytes, void* pData);
Parameter Meaning

Addr Address to start reading

NunByt es Number of bytes that should be read.

Pointer to a buffer where the data should be stored. Make sure that it
pDat a points to valid memory and that there is sufficient space for the entire
number of data items.
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Return value

Value Meaning

> 0 | Number of items read succesfully

< 0| Error

4.3.104 JLINKARM_ReadDCC()

Description
Read code memory.
Reads data items (32-bits) from ARM core via DCC.

Syntax
i nt JLI NKARM ReadDCC( U32* pData, U32 Numtens, int TinmeQut);

Parameter Meaning
Pointer to a buffer where the data should be stored. Make sure that it
pDat a points to valid memory and that there is sufficient space for the entire
number of data items.
Nun t ens Number of 32-bit data items that should be read.
Ti meCut Timeout in milliseconds for a single data item.

Return value

Number of 32-bit data items read.

Add. information

For each data item, this function checks if the requested data is available from the target.
If a data item is not available within the specified amount of time, a timeout error occurs.

4.3.105 JLINKARM_ReadDCCFast()

Description
Read code memory.

Reads data items (32-bits) from ARM core via DCC without checking if the requested data
is available.

Syntax
voi d JLI NKARM ReadDCCFast (U32* pData, U32 Numltens);
Parameter Meaning
Pointer to a buffer where the data should be stored. Make sure that it
pDat a points to valid memory and that there is sufficient space for the entire
number of data items.
Nurl t ens Number of 32-bit data items that should be read.

Add. information

In contrast to JLINKARM_ReadDCC() this function does not check if data from the target
is available. Therefore it works much faster than JLINKARM_ReadDCC(). This function only
works correctly if the target is fast enough to store the requested data in the DCC registers.
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4.3.106 JLINKARM_ ReadDebugPort()

Description
Deprecated, do not use. Use JLINKARM_CORESIGHT_ReadAPDPReg() instead.

4.3.107 JLINKARM_ReadICEReg()

Description
The function reads an ARM ICE register.

Syntax
U32 JLI NKARM Readl CEReg(i nt Regl ndex);

Parameter Meaning
Regl ndex Register to read. Either O or 1.

Return value
Content of the queried ICE register.

Example

int vO;

JLI NKARM Wit el CEReg(0x08, 0x12345678, 1);
v0 = JLI NKARM Readl CEReg( 0x08) ;
if (vO !'= 0x12345678) ({

sprintf(ac, "ICE communication failed: Expected 0x12345678 in |CE registers

0x8.
Found 98X", vO0);

} else {

printf ("l CE conmuni cation o.k.\n");

}

4.3.108 JLINKARM_ReadMem()

Description

The function reads memory from the target system. If necessary, the target CPU is halted
in order to read memory.

Syntax
i nt JLI NKARM ReadMem(U32 Addr, U32 NumBytes, void* pData);

Parameter Meaning
Addr Start address
NunByt es Number of bytes to read
Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient
space for the entire number of bytes.

Return value

Value Meaning

0 | O.K. Memory could be read
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Value Meaning

Error/Abort. Memory could not be
read

Add. information

The target memory is read as follows:

If target memory can not be read while target CPU is running, halt target CPU.
Read start byte if necessary

Read start halfword if necessary

Read as many words as necessary

Read start halfword if necessary

Read trailing byte if necessary

4.3.109 JLINKARM_ReadMemEX()

oukwnNnE

Description

Reads memory from the target system (see JLINKARM_ReadMem()) with the given access

width.

Syntax

i nt JLI NKARM ReadMenEx(U32 Addr, U32 NunBytes, void* pData, U32 AccessWdth);
Parameter Meaning

Addr Start address

NunByt es Number of bytes to read

Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient
space for the entire number of bytes.

AccessW dt h Forces a specific memory access width.

Return value

Value Meaning

0.K., number of bytes that could

20 be read.

Error while reading memory. No
< 0| bytes in pDat a can be assumed as
valid.

Add. information
Access width needs to be either:

0 = What ever works best

1 = Force byte (U8) access

2 = Force half word (Ul16) access

4 = Force word (U32) access
4.3.110 JLINKARM_ ReadMemHW()

Description

Reads memory from the target system (see description of JLINKARM_ReadMem()). This
function reads memory immediately from the hardware without caching the memory con-
tents.
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i nt JLI NKARM ReadMermHW U32 Addr, U32 NunBytes, void* pData);
Parameter Meaning
Addr Start address
NunByt es Number of bytes to read
Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient

space for the entire number of bytes.

Return value

Value

Meaning

0 | O.K. Memory could be read

1 read

Error/Abort. Memory could not be

43111 JLINKARM_ReadMemindirect()

Description

Reads memory from the target system (see description of JLINKARM_ReadMem()).

Syntax
i nt JLI NKARM ReadMem ndi rect (U32 Addr, U32 NunBytes, void* pData);
Parameter Meaning
Addr Start address
NunByt es Number of bytes to read
Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient

space for the entire number of bytes.

Return value

Value Meaning
> 0 | Number of bytes read
< 0| Error

4.3.112 JLINKARM_ReadMemuUS()

Description

The function reads memory from the target system in units of bytes.

Syntax

i nt JLI NKARM ReadMenmU8(U32 Addr, U32 Numltens, U8* pData, U8* pStatus);
Parameter Meaning

Addr Start address

NunByt es Number of bytes to read

pDat a Pointer to the memory area where the data should be stored. Make

sure that it points to a valid memory area.
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Parameter Meaning
St at us Pointer to a memory area of min. Nuni t ens bytes in size, to receive
P status information for each item. May be NULL.

Return value

Value Meaning

Number of data units (bytes) suc-

=0 cessfully read.

<0 Error, such as JTAG problem,

communication problem.

Add. information

A memory access can fail due to different reasons. The most common reason is that the
memory accessed caused a data abort, typically because the memory area is protected by
an MMU or MPU.

The status memory area is optional.
If the pointer is non-NULL, one byte is used for every data item (byte).

The following status values may be retrieved:

0 If memory access was successful
1 Otherwise

4.3.113 JLINKARM_ReadMemU16()

Description

The function reads memory from the target system in units of 16-bits.

Syntax

i nt JLI NKARM ReadMenmJ16( U32 Addr, U32 Numtens, ULl6* pData, U8* pStatus);
Parameter Meaning

Addr Start address

NunByt es Number of bytes to read

Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient
space for the entire number of 16-bit units.

Pointer to a memory area of min. Numl t ens bytes in size, to receive

pStatus status information for each item. May be NULL.

Return value

Value Meaning

Number of data units (half words)

>0
successfully read.

Error, such as JTAG problem,

<0 o
communication problem.

Add. information

The 16-bit units are stored in host order, i.e. always little endian on a PC. A memory access
can fail due to different reasons. The most common reason is that the memory accessed
caused a data abort, typically because the memory area is protected by an MMU or MPU.

The status memory area is optional.
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If the pointer is non-NULL, one byte is used for every data item (half word).

The following status values may be retrieved:

0 O.K.
1 Otherwise

4.3.114 JLINKARM_ReadMemU32()

Description

The function reads memory from the target system in units of 32-bits.

Syntax
i nt JLI NKARM ReadMermU32( U32 Addr, U32 Numtens, U32* pData, U8* pStatus);
Parameter Meaning
Addr Start address
NunByt es Number of 32-bit units (words) to read.
Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient

space for the entire number of 32-bit units.

Pointer to a memory area of min. Nunl t ens bytes in size, to receive

pStatus status information for each item. May be NULL.

Return value

Value Meaning

Number of data units (half words)

>0
successfully read.

Error, such as JTAG problem,

<0 L
communication problem.

Add. information

The 32-bit units are stored in host order, i.e. always little endian on a PC. A memory access
can fail due to different reasons. The most common reason is that the memory accessed
caused a data abort, typically because the memory area is protected by an MMU or MPU.

The status memory area is optional.
If the pointer is non-NULL, one byte is used for every data item (word).

The following status values may be retrieved:

0 If memory access was successful
1 Otherwise

4.3.115 JLINKARM_ReadMemUG64()

Description

The function reads memory from the target system in units of 64-bits.

Syntax

i nt JLI NKARM ReadMemJ64( U32 Addr, U32 Numtens, U64* pData, U8* pStatus);
Parameter Meaning

Addr Start address

NunByt es Number of 64-bit units (long words) to read.
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Parameter Meaning

Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient
space for the entire number of 64-bit units.

Pointer to a memory area of min. Nunl t ens bytes in size, to receive

pStatus status information for each item. May be NULL.

Return value

Value Meaning

Number of data units (half words)

>0
successfully read.

Error, such as JTAG problem,

<0 o
communication problem.

Add. information

The 64-bit units are stored in host order, i.e. always little endian on a PC. A memory access
can fail due to different reasons. The most common reason is that the memory accessed
caused a data abort, typically because the memory area is protected by an MMU or MPU.

The status memory area is optional.
If the pointer is non-NULL, one byte is used for every data item (long word).

The following status values may be retrieved:

0 If memory access was successful
1 Otherwise

4.3.116 JLINK_ReadMemZonedEXx()

Description
Reads from a specific memory zone.

Some CPUs (Like 8051 based devices) support multiple memory zones where the physical
address of the different zones may overlap. For example, the 8051 cores support the fol-
lowing zones, each zone starting at address 0x0:

IDATA
DDATA
XDATA
CODE

To access the different zones, the J-Link API provides some functions to route a memory
access to a specific memory zone.

These functions will fail if:

e The connected CPU core does not provide any zones.
e An unknown zone is passed for sZone.

All of these function may only be called after JLINK_Connect() has been called successfully.

Syntax

i nt JLI NK_ReadMenZonedEx(U32 Addr, U32 NunBytes, void* pData, U32 AccessW dt h,
const char* sZone);

Parameter Meaning
Addr Start address
NunByt es Number of bytes to read
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Parameter Meaning
Pointer to the memory area where the data should be stored. Make
pDat a sure that it points to a valid memory area and that there is sufficient

space for the entire number of bytes.

AccessW dt h

Forces a specific memory access width.

sForce

Name of memory zone to access.

Return value

Value Meaning
>0 Number of items read successful-
ly.
< 0| Error
-1

-2 | Reserved for regular ReadMem
-3 | error codes

-5 | Zone not found

Add. information

Access width needs to be either:

0 = What ever works best

1 = Force byte (U8) access
2 = Force half word (U16) access
4 = Force word (U32) access

4.3.117 JLINKARM_ReadReq()

Description

The function reads and returns the value of the specified ARM CPU register.

Syntax
U32 JLI NKARM ReadReg( ARM REG Regl ndex) ;

Parameter Meaning
Regl ndex Register to read.

Return value
Content of the

queried register.

Add. information

The following table describes the ARM REGtype. The values listed under define may be used

to specify the register:
Register Define
RO ARM REG RO
R1 ARM REG R1
R2 ARM REG R2
R3 ARM REG R3
R4 ARM REG R4
R5 ARM REG R5
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Register Define
R6 ARM REG R6
R7 ARM REG R7
PC ARM REG R15
CPSR ARM REG CPSR
R8_usr ARM REG R8_USR
R9_usr ARM REG R9_USR
R10_usr ARM REG R10_USR
R11_usr ARM REG R11 USR
R12_usr ARM REG R12_USR
R13_usr ARM REG R13_USR
R14_usr ARM REG R14_USR
R13_svc ARM REG R13_SVC
R14_svc ARM REG R14_SVC
SPSR_svc | ARM REG SPSR_SVC
R13_abt ARM REG R13_ABT
R14_abt ARM REG R14 ABT
SPSR_abt | ARM REG SPSR_ABT
R13_und ARM REG R13_UND
R14_und ARM REG _R14_UND
SPSR_und | ARM REG SPSR_UND
R13_irg ARM REG R13_| RQ
R14_irg ARM REG R14_1 RQ
SPSR_irq ARM REG _SPSR | RQ
R8_fiq ARM REG R8 FI Q
R9_fiq ARM REG R9_FI Q
R10_fiq ARM REG R10_FI Q
R11_fiq ARM REG R11_FI Q
R12_fiq ARM REG R12 FI Q
R13_fiq ARM REG R13_FI Q
R14_fiq ARM REG R14_FI Q
SPSR_fiq ARM REG SPSR FI Q
ARM NUM REGS

API functions

The following table describes the additional Cortex-M3 registers. The values listed under
designator may be used to specify the register:

Register Designator Explanation
RO JLINKARM_CM3_REG_RO General purpose register
R1 JLINKARM_CM3_REG_R1 General purpose register
R2 JLINKARM_CM3_REG_R2 General purpose register
R3 JLINKARM_CM3_REG_R3 General purpose register
R4 JLINKARM_CM3_REG_R4 General purpose register
R5 JLINKARM_CM3_REG_R5 General purpose register
R6 JLINKARM_CM3_REG_R6 General purpose register
R7 JLINKARM_CM3_REG_R7 General purpose register
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Register Designator Explanation
R8 JLINKARM_CM3_REG_RS8 General purpose register
RO JLINKARM_CM3_REG_R9 General purpose register
R10 JLINKARM_CM3_REG_R10 General purpose register
R11 JLINKARM_CM3_REG_R11 General purpose register
R12 JLINKARM_CM3_REG_R12 General purpose register
R13 (SP) JLINKARM_CM3_REG_R13 Stack pointer.
R14 (LR) JLINKARM_CM3_REG_R14 Link register.
R15 (PC) JLINKARM_CM3_REG_R15 Program counter.
xPSR JLINKARM_CM3_REG_XPSR fF?S”?Rb'”at'O” of: APSR/ EPSR/
SP_Main JLINKARM_CM3_REG_MSP Main stack pointer.
SP_Process JLINKARM_CM3_REG_PSP Process stack pointer.

Combination of:

CONTROL/ FAULTMASK/

e CONTROL .

e FAULTMASK | JLINKARM_CM3_REG_CFBP BASEPRI/ PRIMASK (packed into
4 bytes of word. CONTROL is MSB

e BASEPRI (31:24))

¢ PRIMASK )

APSR JLINKARM_CM3_REG_APSR Pseudo regs.

EPSR JLINKARM_CM3_REG_EPSR Pseudo regs. Read only.

IPSR JLINKARM_CM3_REG_IPSR Pseudo regs. Read only.

PRIMASK JLINKARM_CM3_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

BASEPRI JLINKARM_CM3_REG_BASEPRI Pseudo regs. Read only.

FAULTMASK JLINKARM_CM3_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

CONTROL JLINKARM_CM3_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

CYCLECNT JLINKARM_CM3_REG_DWT_CYC- | Pseudo reg. Cycle counter. Can be

CNT

used for profiling (see Example)

The following table describes the additional Cortex-M4 registers. The values listed under
designator may be used to specify the register:

Register Designator Explanation

RO JLINKARM_CM4_REG_RO General purpose register
R1 JLINKARM_CM4_REG_R1 General purpose register
R2 JLINKARM_CM4_REG_R2 General purpose register
R3 JLINKARM_CM4_REG_R3 General purpose register
R4 JLINKARM_CM4_REG_R4 General purpose register
R5 JLINKARM_CM4_REG_R5 General purpose register
R6 JLINKARM_CM4_REG_R6 General purpose register
R7 JLINKARM_CM4_REG_R7 General purpose register
R8 JLINKARM_CM4_REG_RS8 General purpose register
R9 JLINKARM_CM4_REG_R9 General purpose register
R10 JLINKARM_CM4_REG_R10 General purpose register
R11 JLINKARM_CM4_REG_R11 General purpose register
R12 JLINKARM_CM4_REG_R12 General purpose register
R13 (SP) JLINKARM_CM4_REG_R13 Stack pointer.

R14 (LR) JLINKARM_CM4_REG_R14 Link register.
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Register Designator Explanation
R15 (PC) JLINKARM_CM4_REG_R15 Program counter.
xPSR JLINKARM_CM4_REG_XPSR ICF?S”;{b'”at'O” of: APSR/ EPSR/
SP_Main JLINKARM_CM4_REG_MSP Main stack pointer.
SP_Process JLINKARM_CM4_REG_PSP Process stack pointer.

Combination of:

CONTROL/ FAULTMASK/

e CONTROL .

e FAULTMASK | JLINKARM_CM4_REG_CFBP BASEPRI/ PRIMASK (packed into
4 bytes of word. CONTROL is MSB

e BASEPRI (31:24))

e PRIMASK )

APSR JLINKARM_CM4_REG_APSR Pseudo regs.

EPSR JLINKARM_CM4_REG_EPSR Pseudo regs. Read only.

IPSR JLINKARM_CM4_REG_IPSR Pseudo regs. Read only.

PRIMASK JLINKARM_CM4_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

BASEPRI JLINKARM_CM4_REG_BASEPRI Pseudo regs. Read only.

FAULTMASK JLINKARM_CM4_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

CONTROL JLINKARM_CM4_REG_PRIMASK Pseudo regs. Reads/ Writes CFBP

BASE_PRI_MAX

JLINKAR-
M_CM4_REG_BASEPRI_MAX

Pseudo reg. (Part of CFBP)

IAPSR JLINKARM_CM4_REG_IAPSR Pseudo reg. (Part of XPSR)
EAPSR JLINKARM_CM4_REG_EAPSR Pseudo reg. (Part of XPSR)
IEPSR JLINKARM_CM4_REG_IEPSR Pseudo reg. (Part of XPSR)
FPSCR JLINKARM_CM4_REG_FPSCR Floating point register
FPSO JLINKARM_CM4_REG_FPSO Floating point register
FPS1 JLINKARM_CM4_REG_FPS1 Floating point register
FPS2 JLINKARM_CM4_REG_FPS2 Floating point register
FPS3 JLINKARM_CM4_REG_FPS3 Floating point register
FPS4 JLINKARM_CM4_REG_FPS4 Floating point register
FPS5 JLINKARM_CM4_REG_FPS5 Floating point register
FPS6 JLINKARM_CM4_REG_FPS6 Floating point register
FPS7 JLINKARM_CM4_REG_FPS7 Floating point register
FPS8 JLINKARM_CM4_REG_FPS8 Floating point register
FPS9 JLINKARM_CM4_REG_FPS9 Floating point register
FPS10 JLINKARM_CM4_REG_FPS10 Floating point register
FPS11 JLINKARM_CM4_REG_FPS11 Floating point register
FPS12 JLINKARM_CM4_REG_FPS12 Floating point register
FPS13 JLINKARM_CM4_REG_FPS13 Floating point register
FPS14 JLINKARM_CM4_REG_FPS14 Floating point register
FPS15 JLINKARM_CM4_REG_FPS15 Floating point register
FPS16 JLINKARM_CM4_REG_FPS16 Floating point register
FPS17 JLINKARM_CM4_REG_FPS17 Floating point register
FPS18 JLINKARM_CM4_REG_FPS18 Floating point register
FPS19 JLINKARM_CM4_REG_FPS19 Floating point register
FPS20 JLINKARM_CM4_REG_FPS20 Floating point register
FPS21 JLINKARM_CM4_REG_FPS21 Floating point register
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Register Designator Explanation

FPS22 JLINKARM_CM4_REG_FPS22 Floating point register

FPS23 JLINKARM_CM4_REG_FPS23 Floating point register

FPS24 JLINKARM_CM4_REG_FPS24 Floating point register

FPS25 JLINKARM_CM4_REG_FPS25 Floating point register

FPS26 JLINKARM_CM4_REG_FPS26 Floating point register

FPS27 JLINKARM_CM4_REG_FPS27 Floating point register

FPS28 JLINKARM_CM4_REG_FPS28 Floating point register

FPS29 JLINKARM_CM4_REG_FPS29 Floating point register

FPS30 JLINKARM_CM4_REG_FPS30 Floating point register

FPS31 JLINKARM_CM4_REG_FPS31 Floating point register

CYCLECNT JLINKARM_CM4_REG_DWT_CYC- | Pseudo reg. (_:_ycle counter. Can be

CNT used for profiling (see Example)

The following table describes the additional Cortex-R4 registers. The values listed under
designator may be used to specify the register:

Register Designator Explanation
RO JLINKARM_CORTEX_R4_REG_RO | General purpose register
R1 JLINKARM_CORTEX_R4_REG_R1 | General purpose register
R2 JLINKARM_CORTEX_R4_REG_R2 | General purpose register
R3 JLINKARM_CORTEX_R4_REG_R3 | General purpose register
R4 JLINKARM_CORTEX_R4_REG_R4 | General purpose register
R5 JLINKARM_CORTEX_R4_REG_R5 | General purpose register
R6 JLINKARM_CORTEX_R4_REG_R6 | General purpose register
R7 JLINKARM_CORTEX_R4_REG_R7 | General purpose register
JLINKARM_COR- .
CPSR TEX_R4_REG_CPSR General purpose register
R15 (PC) JLINKARM_CORTEX_R4_REG_R15 | Program counter.
JLINKARM_COR- .
R8_USR TEX_R4_REG_R8_USR User mode register.
JLINKARM_COR- .
R9_USR TEX_R4_REG_R9_USR User mode register.
JLINKARM_COR- .
R10_USR TEX_R4_REG_R10_USR User mode register.
JLINKARM_COR- .
R11_USR TEX_R4_REG_R11_USR User mode register.
JLINKARM_COR- .
R12_USR TEX_R4_REG_R12 USR User mode register.
JLINKARM_COR- .
R13_USR TEX_R4_REG_R13_USR User mode register.
JLINKARM_COR- .
R14 _USR TEX_R4_REG_R14_USR User mode register.
JLINKARM_COR- .
SPSR_FIQ TEX_R4_REG_SPSR_FIQ FIQ mode register.
JLINKARM_COR- .
R8_FIQ TEX_R4_REG_R8_FIQ FIQ mode register.
JLINKARM_COR- .
R9_FIQ TEX_R4_REG_R9_FIQ FIQ mode register.
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R10_FIQ :-II'II_EI)'QIFS 4R_I\;|{TECG(3II§-10_FIQ FIQ mode register.
R11_FIQ JTIEI>'211<RA4R_I\QT5%?E_11_F1Q FIQ mode register.
R12_FIQ JI_II‘EIQ_KF'? f_l\gE%(EE_IZ_FIQ FIQ mode register.
R13_FIQ JT;I)'Q'f&R_'\gE%C_";'l 3 FIQ FIQ mode register.
R14_FIQ :-II'II_EI)'QIFS 4R_I\;|{TECG?I§R-1 4 FIQ FIQ mode register.
SPSR_SVC JTIEI>|211<RA4R_I\QT5%?§_PSR_SVC SVC mode register.
R13_SVC JI'II_EIQFF'{ZR_I\QTE%?E-I 3 SVC SVC mode register.
R14_SVC JI'II_EIQ_}? 4R_I\1RE%C_)I;-1 4 SVC SVC mode register.
SPSR_ABT :-II'II_EI)'QIFS 4R_I\;|{TECG(3I;IDSR_ ABT ABT mode register.
R13_ABT JTIEIQ_KRA4R_I\QT5%?E1 3 ABT ABT mode register.
R14_ABT JI'II_EIQFF'{ZR_I\QTE%?E-I 4 ABT ABT mode register.
SPSR_IRQ JI'II_EI)IQIFF'{ZR_I\QTE%?I;;SR_IRQ IRQ mode register.
R13_IRQ :-II'II_EI)'QIFS 4R_I\;|{TECG(3F§R-13_IRQ IRQ mode register.
R14_IRQ JTIEIQ_KRA4R_I\QT5%?E1 4 IRQ IRQ mode register.
SPSR_UND JI'II_EIQFIQR_I\QTECG?E;SR_UND UND mode register.
R13_UND gl'll_flgflgR_l\iFI{E%C_)ﬁ-B_UND UND mode register.
R14_UND :-II'II_EI)'EIFF'{A4R_I\;|{TECG?II§-14_UND UND mode register.
FPSID JFIEI>?1<£4R_MRTE%?II§_14_FPSID Floating point register.
FPSCR JI_II‘EIQFFC‘R_I\QE%?E_I‘LFPSCR Floating point register.
FPEXC EI'II_EI)'QIFI;{A4R_I\1RTE%C_)§-14_FPEXC Floating point register.
FPSO :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPSO Floating point register.
FPS1 JFIEI>?1<£4R_MRTE%?II§_14_FPSI Floating point register.
FPS2 JI_II‘EIQ_KF'? 4?%%%(25{-1 4_FPS2 Floating point register.
FPS3 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FPS3 Floating point register.
FPS4 :-II'II_EI)IQIFF'{A4R_I\;|{TECG?IF§-14_FPS4 Floating point register.
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Register Designator Explanation
FPS5 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPSS Floating point register.
FPS6 JI'II_EI)IEIEF'{A4R_I\CPI\TE%?E_14_FPS6 Floating point register.
FPS7 JI_II‘EIQ_KF'? 4?%%%(25{-1 4_FPS7 Floating point register.
FPS8 JI'II_EI)IQIFS4R_I\QTE%?|I§-14_FPSS Floating point register.
FPS9 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPS9 Floating point register.
FPS10 JFIEI>T1<£4R_I\:{TE%?II§_14_FP51O Floating point register.
FPS11 JI'II_EIQ_KI;{A4R_I\CFIKTE%?|F§-14_FP51 1 Floating point register.
FPS12 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FP512 Floating point register.
FPS13 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FP513 Floating point register.
FPS14 JI'II_EIQFF'{A4R_I\1RTE((:5?IF§_14_FP514 Floating point register.
FPS15 JI_II‘EIQFF'Q‘R_I\QTE%?E_I‘LFPSlS Floating point register.
FPS16 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FP516 Floating point register.
FPS17 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FP517 Floating point register.
FPS18 JFIEI>T1<£4R_I\:{TE%?II§_14_FP518 Floating point register.
FPS19 JI_II‘EIQFF'Q‘R_I\QTE%?E_I‘LFPSlg Floating point register.
FPS20 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FPSZO Floating point register.
FPS21 :-II'II_EI)IQIFF'{A4R_I\;|{TECG?I§R-14_FP521 Floating point register.
FPS22 JFIEI>T1<£4R_I\:{TE%?II§_14_FPSZZ Floating point register.
FPS23 JI_II‘EIQFFC‘R_I\QE%?E_I‘LFPSZ?) Floating point register.
FPS24 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FPSZ4 Floating point register.
FPS25 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPSZS Floating point register.
FPS26 JFIEI>T1<£4R_I\:{TE%?II§_14_FPSZG Floating point register.
FPS27 JI_II‘EIQFFC‘R_I\QE%?E_I‘LFPSN Floating point register.
FPS28 JI'II_EI)'QIFI;{A4R_I\1RTE((:?.C_)§-14_FPSZS Floating point register.
FPS29 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPSZ9 Floating point register.
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Register Designator Explanation
FPS30 :-II'II_EI)'QIFF'{A4R_I\;|{TECG(3II§-14_FPS3O Floating point register.
FPS31 JFIEI>?1<£4R_I\QTE%?IFR{_14_FPS3 1 Floating point register.
MVFR1 JTIEIQFQR_I\QEE—SE 4_MVFR1
MVFRO JT|EI>|2|_K£4R_I\QE((:£§-1 4_MVFRO

The following table describes the additional Renesas RX registers. The values listed under
designator may be used to specify the register:

Register Designator Explanation
RO JLINKARM_RX_REG_RO General purpose register.
R1 JLINKARM_RX_REG_R1 General purpose register.
R2 JLINKARM_RX_REG_R2 General purpose register.
R3 JLINKARM_RX_REG_R3 General purpose register.
R4 JLINKARM_RX_REG_R4 General purpose register.
R5 JLINKARM_RX_REG_R5 General purpose register.
R6 JLINKARM_RX_REG_R6 General purpose register.
R7 JLINKARM_RX_REG_R7 General purpose register.
R8 JLINKARM_RX_REG_RS8 General purpose register.
R9 JLINKARM_RX_REG_R9 General purpose register.
R10 JLINKARM_RX_REG_R10 General purpose register.
R11 JLINKARM_RX_REG_R11 General purpose register.
R12 JLINKARM_RX_REG_R12 General purpose register.
R13 JLINKARM_RX_REG_R13 General purpose register.
R14 JLINKARM_RX_REG_R14 General purpose register.
R15 JLINKARM_RX_REG_R15 General purpose register.
ISP JLINKARM_RX_REG_ISP
usp JLINKARM_RX_REG_USP
INTB JLINKARM_RX_REG_INTB
PC JLINKARM_RX_REG_PC
PSW JLINKARM_RX_REG_PSW
BPC JLINKARM_RX_REG_BPC
BPSW JLINKARM_RX_REG_BPSW
FINTV JLINKARM_RX_REG_FINTV
FPSW JLINKARM_RX_REG_FPSW
CPEN JLINKARM_RX_REG_CPEN
ACCUH JLINKARM_RX_REG_ACCUH
ACCUL JLINKARM_RX_REG_ACCUL
Example

voi d ReadWiteTest(void) {

U322 v;
/1l

/1 Wite register RO
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Il
JLI NKARM Wi t eReg( ARM REG RO, OxFF);
Il
/'l Read register RO
Il
v = JLI NKARM ReadReg( ARM REG RO) ;
if(v !'= OxFF) {
printf("Error! RO Value = % \n", v);

} else {
printf("ARM REG RO: %\n", v);
}
}
voi d ReadWiteCycl eCount (U32 Cycl eVal ue) {
U32 v1, v2;

JLI NKARM Hal t () ;

Il

/!l Read current cylce count

Il

vl = JLI NKARM ReadReg(JLI NKARM CVB_CYCLECNT) ; // Change define to nmatch the used core
printf("Current Cycle Count: % \n", vl);

JLI NKARM Go() ;

sl eep(10);

JLI NKARM Hal t () ;

Il

/'l Read new cycle count and cal cul ate cycles since |ast Go()
Il

v2 = JLI NKARM ReadReg(JLI NKARM CVB_CYCLECNT) ;
printf("Current Cycle Count: % \n, v2);

printf("Cycles since last Go(): % \n", v2-vl);

4.3.118 JLINKARM_ReadRegs()

Description

Reads multiple CPU registers. Especially useful if the debugger needs the values of a specific
set of registers in a defined order in an array.

The register list passed to this function does not need to have continuous register indexes.

Syntax
i nt JLI NKARM ReadRegs(const U32* paRegl ndex, U32* paData, U8* paStatus, U32
NurmRegs) ;
Parameter Meaning
paRegl ndex Pointer to array of register indexes.
paDat a Pointer to array of memory areas to store the register values.

Pointer to array of status bytes. May be NULL.
paSt at us e 0 if corresponding register has been successfully read.
e -1 if register could not be read.

NunRegs Number of registers to read

Return value

Value Meaning
0| O.K.
< 0| Error

Example

voi d ShowRegs(voi d) {
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U32 aRegDat a[ 5] ;

U32 aRegl ndex[] = {

JLI NKARM CMB_REG R4, JLI NKARM CMB_REG R8, JLI NKARM CMB_REG R13,

JLI NKARM CMB_REG R9, JLI NKARM CMB_REG R10,

}s

JLI NKARM ReadRegs( &Regl ndex[ 0], &aRegDat a[ 0], NULL, COUNTOF(aRegl ndex));

printf("R4d = %8X, R8 = %8X, RO = %8X\n", aRegData[0], aRegData[l],
aRegDat a[ 2]) ;

printf("RL0 = % 8X, RL3 = %8X\n", aRegData[3], aRegData[4]);

4.3.119 JLINKARM_ReadTerminal()

Description
Currently only used internally by the J-Link GlueDLL for Renesas HEW and IAR EWRX.

Read terminal data from J-Link.

Note

Currently only implemented for Renesas RX series which implement virtual terminal
via E2C / C2E functionality and use the Renesas library.

Syntax
i nt JLI NKARM ReadTermi nal (U8 * pBuffer, U32 BufferSize);

Return value

Value Meaning

= 0 | Number of bytes read

< 0| Error

4.3.120 JLINKARM_Reset()

Description

This function performs a reset. The RESET pin and the TRST pin are toggled by default,
when this function is called.

Syntax
int JLI NKARM Reset (voi d);

Return value

Value Meaning

= 0 | Number of bytes read
< 0| Error

Add. information - ARM7/ ARM9 sepcifics

By default, this function halts the CPU and toggles the RESET pin and the TRST pin. This
behaviour can be changed as follows:

e JLINKARM_ResetPullsRESET(0) changes reset behaviour: RESET pin is not toggled.

e JLINKARM_ResetPullsTRST(0) changes reset behaviour: TRST pin is not toggled.

e JLINKARM_SetResetDelay() affects the delay after RESET in milliseconds. If the RESET
pin is affected, 0 ms is default.

e JLINKARM_SetInitRegsOnReset() affects the register values.

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



136

CHAPTER 4

API functions

e JLINKARM_ExecCommand() can be used to change the length of the RESET pulse or to
select another reset strategy (see "Executing command strings” on page 172).

In other words: This function performs the following actions depending on the state of the
DLL-internal variables:

Step

Default Action

Alternate Action

1: Activate RESET

Activeate RESET pin for a defined
period of time, then deactivate

pin RES

2: Halt CPU Halt CPU —

3: Read / Initialize Initialize registers Read registers from CPU
registers

If the CPU registers are initialized, they are initialized as follows:

CPSR = 0xD3 (IRQ, FIQ disabled, ARM, system mode)
e All SPSR registers = 0x10
e All other registers (incl.PC) = 0

Note

(UM08001).

4.3.121 JLINKARM_ResetNoHalt()

Description

J-Link supports different reset strategies. The reset behavior above describes the de-
fault reset strategy. For a description of other available reset strategies please refer
to the section "Command strings”, command SetResetType in the J-Link User Manual

This function performs a RESET but without halting the device. For more detailed informa-
tion please see the description of JLINKARM_Reset().

Syntax
voi d JLI NKARM Reset NoHal t (voi d);
Parameter Meaning
OnOr f Enables (=1) or disables (=0) ResetPullsRESET.

4.3.122 JLINKARM_ResetPullsRESET()

Description

This function affects the behaviour of the function JLINKARM_Reset(). If ResetPullsRESET
is enabled, the function JLINKARM_Reset() will also toggle the RESET pin on the JTAG bus.

Syntax
voi d JLI NKARM Reset Pul | SRESET(U8 OnOFf) ;
Parameter Meaning
OnOr f Enables (=1) or disables (=0) ResetPullsRESET.
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123 JLINKARM_ResetPullsTRST()

Description

This function affects the behaviour of the function JLINKARM_Reset(). If ResetPullsTRST is
enabled, the function JLINKARM_Reset() will also toggle the TRST pin on the JTAG bus.

Syntax
voi d JLI NKARM Reset Pul | sSTRST(U8 OnOf f);
Parameter Meaning
OnOf f Enables (=1) or disables (=0) ResetPullsTRST.

124 JLINKARM_ResetTRST()

Description

This function resets the TAP controller via TRST.

Syntax
voi d JLI NKARM Reset TRST(voi d);

125 JLINKARM_SelDevice()

Description

Note

Obsolete. Use JLINKARM_ConfigJTAG() instead.

Selects the device if multiple devices are connected to the scan chain.

Syntax
voi d JLI NKARM Sel Devi ce(U1l6 Devi cel ndex);
Parameter Meaning
Devi cel ndex Index number of the device you want to select.

126 JLINKARM_SelectDeviceFamily()

Description

Note

Deprecated. Select device instead.

For more information about how to select a device, please refer to DLL startup sequence
implementation on page 174.

Selects the family of the device J-Link shall connect to. See JLI NKARM Const . h for available
device families.

Syntax
voi d JLI NKARM Sel ect Devi ceFanily (int DeviceFanily);
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4.3.127 JLINKARM_SelectIP()

4.3.

Description

This function selects and configures a connection to the J-Link via TCP/IP.

Syntax

char JLI NKARM Sel ect| P(const char* sHost, int Port);
Parameter Meaning

sHost String that contains a host name or an IP address.

Por t TCP/IP port to be used for the connection.

Return value

Value Meaning
0| 0O.K.
1| Error

Add. information

Note

This function should be called before trying to connect to the J-Link using JLINKAR-
M_Open() or JLINKARM_OpenEx().

128 JLINKARM_ SelectTraceSource()

Description

Select source to be used for trace (ETM, ETB, ...).

Syntax
voi d JLI NKARM Sel ect TraceSource (int Source);
Parameter Meaning
Sour ce Valid values are defined in JLI NKARM Const . h and prefixed with
JLI NKARM TRACE_SOURCE .
Note

For Source = JLI NKARM TRACE SOURCE_ETMthe connected emulator needs to support
ETM trace.

4.3.129 JLINKARM_SelectUSB()

Description

Note

Obsolete. Use JLINKARM_EMU_SelectByUSBSN() instead.
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This function selects and configures a connection to J-Link via USB. Per default, the DLL
connects via USB to J-Link. In this version of the DLL up to 4 J-Links can be connected
to a single host.

Syntax
char JLI NKARM Sel ect USB(int Port);
Parameter Meaning
Por t USB port to be used for the connection. Valid values range from 0 to
3.
Return value
Value Meaning
0| O.K.
1| Error

Add. information

Note

This function should be called before trying to connect to the J-Link using JLINKAR-
M_Open() or JLINKARM_OpenEx().

4.3.130 JLINKARM_SetBP()

Description

This function inserts a hardware breakpoint with index BPI ndex at address Addr .

Syntax
voi d JLI NKARM Set BP(unsi gned BPI ndex, U32 Addr);
Parameter Meaning
BPI ndex Number of breakpoint. Either 0 or 1.
Addr Address

Add. information

Note

This function writes directly to the ICE-breaker registers. This function can not be
used together with JLINKARM_SetBPEx(). JLINKARM_SetBPEx() may overwrite the
ICE-breaker registers. If breakpoints are set with this function, other functions such
as JLINKARM_Go(), will not take those breakpoints into account.

Note

The use of JLINKARM_SetBPEXx() is recommended instead.

Example

U32 Addr;
Addr = 0x00200000;
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JLI NKARM Set BP(1, Addr);

4.3.131 JLINKARM_SetBPEX()

Description

This function sets a breakpoint of a specific type at a specified address. If the breakpoint
needs to be set in a specific depends on the CPU which is used. Which breakpoint modes
are available also depends on the CPU that is used. For more information about which
breakpoint modes are available for which CPU, please refer to the breakpoint mode table
below. This function can set all types of breakpoints:

e Hardware
e Software (in RAM)
e Software (in Flash memory).

Various implementation flags allow control of the type of breakpoint to set.

Syntax
i nt JLI NKARM Set BPEx( U32 Addr, U32 TypeFl ags);

Parameter Meaning

Address where the breakpoint shall be set. This address can be in
RAM, flash or ROM.

TypeFl ags Specifies the desired breakpoint type. (Described below)

Addr

The following tables describe the permitted values for the TypeF| ags parameter. The Type-
FlI ags parameter is split into two groups of type flags:

1. Breakpoi nt node: Important for cores which support multiple modes (like ARM/Thumb
on ARM7/9/11 devices). Tells the DLL for which mode a breakpoint should be set. Must
be selected for cores which support multiple modes.

2. Breakpoi nt | npl enent ati on: Specifies how to implement the breakpoint (as hardware
breakpoint, software breakpoint, destination addr. is in RAM, destination addr. is in flash,

)

The breakpoint mode flags and breakpoint implementation flags can be OR-combined.

Core Supported modes (Permitted values for parameter
TypeFl ags describing breakpoint mode)
e JLI NKARM BP_MODE1 Specifies a breakpoint in ARM mode
ARM7/9/11 (can not be used with JLI NKARM BP_MCDE2)
e JLI NKARM BP_MODE2 Specifies a breakpoint in Thumb
mode (can not be used with JLI NKARM BP_MCODEL)
e JLI NKARM BP_MODE1 Specifies a breakpoint in ARM mode
Cortex-A/R (can not be used with JLI NKARM BP_MODE2)
e JLINKARM BP_MODE2 Specifies a breakpoint in Thumb
mode (can not be used with JLI NKARM BP_MODE1)
Cortex-M Breakpoint mode does not need to be specified
RX200 / RX600 Breakpoint mode does not need to be specified
e JLI NKARM BP_MODEL Specifies breakpoint in MIPS32 mode
PIC32 (can not be used with JLI NKARM BP_MCDE2).
e JLI NKARM BP_MODE2 Specifies breakpoint in MIPS16e
mode (can not be used with JLI NKARM BP_MODEL).
SiLabs EFM8 Breakpoint mode does not need to be specified.
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Supported breakpoint implementations (Permitted values
for parameter TypeFl| ags describing implementation flags)

Allows any type of implementation, software or any hard-
ware unit. This is the same as specifying JLI NKARM BP_I M
P_SW| JLI NKARM BP_I MP_HWand is also default if no Imple-
mentation flag is given.

JLI NKARM BP_| MP_ANY

Allows implementation as software breakpoint if the address

JLI NKARM BP_I MP_SW is located in RAM or Flash.

JLI NKARM BP_| M Allows implementation as software breakpoint if the address
P_SW RAM is located in RAM.
JLI NKARM BP_| M Allows implementation as software breakpoint if the address
P_SW FLASH is located in Flash.

JLI NKARM BP_| MP_HW Allows using of any hardware breakpoint unit.

Return value

Value Meaning

> 0| O0.K., handle of new breakpoint
0| On Error

Add. information

e Implementation of breakpoint
All implementation types (JLI NKARM BP_TYPE_SW ...) can be combined. Not specifying
an implementation is the same as specifying JLI NKARM BP_| MP_ANY.

e Hardware or software breakpoint
If both hardware and software breakpoints are permitted, the software uses a “whatever
works best”-approach:
First it tries to set a software breakpoint in RAM. If this fails the address is in flash.
Now JLI NKARM Set BPEx() tries to set a hardware breakpoint. If no more hardware
breakpoints are available it checks if flash breakpoints are enabled and if a valid license
for flash breakpoints is available. If flash breakpoints are enabled and a valid license
has been found, the hardware breakpoints which were set previously, are converted
into flash breakpoints. The breakpoint which shall be set can now be implemented as
a hardware breakpoint. If no flash breakpoint can be set, an invalid breakpoint handle
is returned. If software breakpoints are used on an ARM7, only the last set breakpoint
can be implemented as a hardware breakpoint because the other watchpoint unit is
used to identify software breakpoints. On an ARM9 the last 2 breakpoints which are
set will be implemented as hardware breakpoints because on an ARM9 a breakpoint
instruction exists so it is not necessary to use one hardware unit in order to identify
software breakpoints.

e Time of implementation
This function does not necessarily set the breakpoints immediately; instead it makes
sure the breakpoints are set when the target CPU starts executions by a call to
JLINKARM_Go().

e Breakpoints in Flash
In order to be able to set breakpoints in flash memory, flash memory programming
routines must have been specified before this function is called.

Examples
Sets a soft or hard breakpoint in THUMB mode.

i nt BPHandl e;
BPHandl e = JLI NKARM Set BPEx( Addr, JLI NKARM BP_TYPE_THUMB | JLI NKARM BP_I MP_ANY) ;

Sets a soft or hard breakpoint in ARM mode.

i nt BPHandl e;
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BPHandl e = JLI NKARM Set BPEx( Addr, JLI NKARM BP_TYPE_ARM | JLI NKARM BP_| MP_ANY) ;

Sets a hard breakpoint in ARM mode.

i nt BPHandl e;

BPHandl e = JLI NKARM Set BPEx( Addr, JLI NKARM BP_TYPE ARM | JLI NKARM BP_| MP_HW ;

4.3.132 JLINKARM_SetDataEvent()

Description

Extended version of JLINKARM_SetWP(). Allows specifying data events which halt the CPU,
trigger SWO output, trigger trace output.

Syntax
i nt JLI NKARM Set Dat aEvent (JLI NKARM DATA EVENT* pEvent,
The following table describes the JLI NKARM DATA EVENT:

U32* pHandl e) ;

Parameter Meaning
Si zeOf St ruct Size of the struct.
Type Type of the data event (e.g. JLI NKARM EVENT_TYPE_DATA BP)
Addr Specifies the address on which watchpoint has been set.
Specifies the address mask used for comparison. Bits set to 1 are
masked out, so not taken into consideration during address compar-
Addr Mask ison. Please note that for certain cores not all Bit-Mask combinations
are supported by the core-debug logic. On some cores only complete
bytes can be masked out (e.g. PIC32) or similar.
Dat a Specifies the Dat a on which watchpoint has been set.
Specifies data mask used for comparison. Bits set to 1 are masked
out, so not taken into consideration during data comparison. Please
Dat aMask note that for certain cores not all Bit-Mask combinations are support-
ed by the core-debug logic. On some cores only complete bytes can
be masked out (e.g. PIC32) or similar.
Specifies the control data on which data event has been set (e.g. read
Access access). A detailed description of all permitted values for Access is
given below.
Specifies the control mask used for comparison. A 1 means that the
AccessMask corresponding bit in Access is disregarded. A List of all allowed flags
for AccessMask is given below.

Add. information

The following table describes the Access flags. A combination of one or more of the following
can be used:

Permitted values for parameter AccessType (OR-combined)

Specifies to monitor an 8-bit access width at the
selected address. (Can not be used with JLI NKAR-
M _EVENT_DATA BP_SI ZE_16BI T and JLI NKAR-

M EVENT _DATA BP_SI ZE 32BI T)

Specifies to monitor an 16-bit access width at the
selected address. (Can not be used with JLI NKAR-
M_EVENT _DATA BP_SI ZE_8BI T and JLI NKARM EVEN-
T_DATA BP_SI ZE_32BI T)

Specifies to monitor an 32-bit access width at the
selected address. (Can not be used with JLI NKAR-

JLI NK_EVENT_DA-
TA BP_SI ZE 8BI T

JLI NK_EVENT_DA-
TA BP_SI ZE_16BI T

JLI NK_EVENT_DA-
TA BP_SI ZE 32BI T
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M _EVENT_DATA _BP_SI ZE_8BI T and JLI NKARM EVEN-
T_DATA BP_SI ZE_16BI T)

Specifies to monitor write accesses to the se-
lected address. (Can not be used with JLI NKAR-
M _EVENT_DATA BP_DI R_RD). To implement a
read-write watchpoint the JLI NKARM EVENT _DA-
TA BP_MASK DI R flag should be used in the Type-
Mask parameter.

JLI NK_EVENT_DATA BP_DI R WR

Specifies to monitor read accesses to the se-
lected address. (Can not be used with JLI NKAR-
M _EVENT_DATA BP_DI R WR). To implement a
read-write watchpoint the JLI NKARM_EVENT_DA-
TA BP_MASK DI R flag should be used in the Type-
Mask parameter.

JLI NK_EVENT_DATA BP_DI R RD

Specifies to monitor privileged (non-user mode) ac-

JLINK_EVENT_DATA_BP_PRI'V cesses only. Not available on all cores (e.g. PIC32)

The following table describes the AccesMask flags. A combination of one or more of the
following can be used:

Permitted values for parameter AccesMask (OR-combined)

JLI NK_EVENT_DA- Do not care about access size (8-, 16-, 32bit). All
TA_BP_MASK_SI ZE access sizes cause data breakpoint to hit.

Do not care about access direction (read, write). All
access directions cause data breakpoint to hit.

JLI NK_EVENT_DA- Do not care about access direction (read, write). All
TA BP_MASK PRIV access directions cause data breakpoint to hit.

JLI NK_EVENT_DATA_BP_MASK_DI R

The following table describes the different flags for Type parameter:

Allowed flags for parameter Type (OR-combined)
JLI NKARM _EVENT_TYPE_DATA BP

Return value

Value Meaning
= 0] 0.K.
< 0| Error

Please find below a list of the defined error values:

JLI NKARM EVENT_ERR_UNKNOWN

JLI NKARM _EVENT_ERR_NO_MORE_EVENTS

JLI NKARM_EVENT_ERR_NO_MORE_ADDR_COWVP
JLI NKARM_EVENT_ERR_NO_MORE_DATA_COWP
JLI NKARM _EVENT_ERR_| NVALI D_ADDR_MASK
JLI NKARM _EVENT_ERR_| NVALI D_DATA_MASK
JLI NKARM EVENT_ERR_| NVALI D_ACCESS_MASK

Examples

The following example sets a data breakpoint on address 0xA0000000, matching any data,
any access (R/W), 32-bit access size:

JLI NKARM DATA _EVENT Event | nf o;
U32 hEvent;

Event | nf o. Type

Event | nfo. Si zeOf St ruct
Event | nf 0. Addr

Event | nf 0. Addr Mask

JLI NKARM EVENT_TYPE_DATA BP;
si zeof (JLI NKARM DATA EVENT) ;
0xA0000000;
0x00000000;
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0;

Ox FFFFFFFF;

JLI NK_EVENT_DATA BP_SI ZE_32BI T;

Event | nf 0. AccessMask JLI NK_EVENT_DATA BP_MASK PRIV; // Access is do not care
Event | nf 0. AccessMask | = JLI NK_EVENT_DATA BP_MASK DI R;

JLI NKARM Set Dat aEvent ( &Event | nfo, &hEvent);

Event | nf o. Dat a
Event | nf 0. Dat aMask
Event | nf 0. Access

The following example sets a data breakpoint on address 0xA0000000 - 0xA00000FF, match-
ing data 0x11223340 - 0x1122334F, write accesses only, 32-bit access size.

JLI NKARM_DATA EVENT Event | nfo;
U32 hEvent;

Event | nf 0. Type

Event | nfo. Si zeOrf St ruct

JLI NKARM _EVENT_TYPE_DATA_BP;
si zeof (JLI NKARM_DATA_EVENT) ;

Event | nf o. Addr = 0xA0000000;
Event | nf o. Addr Mask = 0x0000000F;
Event | nf o. Dat a = 0x11223340;
Event | nf o. Dat aMVask = 0x0000000F;

/1 Break on any data val ue
Event | nf 0. Access JLI NK_EVENT_DATA BP_SI ZE_32BI T;
Event | nf 0. Access | = JLI NK_EVENT_DATA BP_DI R WR;
Event | nf 0. AccessMask JLI NK_EVENT_DATA BP_MASK PRI V;
/'l Access is do not care
JLI NKARM Set Dat aEvent ( &Event | nfo, &hEvent);

4.3.133 JLINKARM_SetEndian()

Description

This function selects the endian mode of the target hardware.

Syntax
i nt JLI NKARM Set Endi an(i nt v);

Parameter Meaning
Y% 0 for little endian, 1 for big endian

Return value

The return value is the former endian mode.

Example

int v;
v = JLI NKARM Set Endi an( 1) ;
printf("Endian before? %", v);

4.3.134 JLINKARM_SetErrorOutHandler()

Description

This function sets an error output handler. The error handler function will handle the output
of all error messages (except API errors) returned by the DLL. API errors are errors which
occur if API functions are used incorrect. For example, if you call JLINKARM_ReadMem()
before JLINKARM_Open() is called, an API error will be shown in a message box. This
function has to be called before JLINKARM_Open() is called.

Syntax
voi d JLI NKARM Set Er r or Qut Handl er (JLI NKARM LOG* pfErrorQut);
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Parameter Meaning

Pointer to error out handler function of type JLI NKARM LOG whereas
pf Er r or Qut JLI NKARM LOGis a function which takes a pointer to a constant, null-
terminated string and returns voi d.

Example

static void _ErrorCQutHandl er (const char* sError) {
MessageBox( NULL, sError, "J-Link", MB_CK);

}

void main(void) {
const char* sError;
JLI NKARM Set Er r or Qut Handl er ( _Er r or Qut Handl er) ;
JLI NKARM Open() ;

}

4.3.135 JLINK_ SetHookUnsecureDialog()

Description

Sets a hook function that is called instead of showing the device-unsecure-dialog of the
J-Link DLL. Can be used to customize the unsecure dialog that potentially shows up for
certain devices, if they are locked/secured. This especially makes sense, if an IDE vendor
etc. wants to show additional / other information in the unsecure dialog etc.

Note

This dialog is only available for certain devices. It is not available for all ones.

Note

This function should be called after JLINK_Open() but before JLINK_Connect().

Syntax
i nt JLI NK_Set HookUnsecur eDi al og(JLI NK_UNSECURE DI ALOG CB FUNC* pf Hook) ;
Parameter Meaning
f Hook Pointer to unsecure dialog handling type JLI NK_UNSECURE DI A-
P LOG CB_FUNC.

Return value

Value Meaning
= 0] O0.K.
< 0| Error

Syntax handler function

typedef int JLINK UNSECURE DI ALOG CB FUNC(const char* sTitle, const char*
sMsg, U32 Fl ags);

Parameter Meaning
sTitle Title of the unsecure dialog. Can be shown by handler function.
Text of the unsecure dialog (what will happen etc.). Can be shown by
sMsg .
the handler function
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Parameter Meaning
Specifies which operation result the dialog may return. Possible or-
Fl ads combination of the following flags:
9 JLI NK_DLG BUTTON YES
JLI NK_DLG BUTTON _NO

Return value handler function

Value

Meaning

v
o

Or combination of the button(s)
that have been selected by the
user. Only the buttons that have
been specified by passed in Fl ags
are allowed to be returned. Doing
otherwise results in unpredictable
behavior.

Example

static int _fHook(const char* sTitle, const char* sMsg, U32 Flags) {

(voi d) sMsg;

(void)sTitle;

return JLI NK_DLG BUTTON_YES;

}

voi d nmai n(void) {
JLI NKARM Open() ;
JLI NK_Set HookUnsecur eDi al og( _f Hook) ;

}

4.3.136 JLINKARM_ SetlnitRegsOnReset()

Description

This function affects the behavior of the function JLINKARM_Reset(). If | ni t RegsOnReset
is enabled, JLINKARM_Reset() will also initialize the CPU registers. Otherwise, they will be
read from the CPU and not initialized.

Syntax
i nt JLI NKARM Set | nit RegsOnReset (i nt OnOFf);
Parameter Meaning
OnOr f Enables (=1) or disables (=0) InitRegsOnReset.

Return value

The function returns the former value of | ni t RegsOnReset .

4.3.137 JLINKARM_SetLogFile()

Description

Set path to logfile allowing the DLL to output logging information. If the logfile already exist,
the contents of the current logfile will be overwritten. The output written to sFilename is
a verbose version of JLINKARM_EnableLog()

Syntax

voi d JLI NKARM Set LogFil e (const char* sFil enane);
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4.3.138 JLINKARM_ SetMaxSpeed()

4.3.

4.3.

Description

This function selects maximum speed for JTAG communication with the ARM core. If adap-
tive clocking is supported by the target device, this function sets the JTAG speed to adap-
ti ve, otherwise the maximum JTAG speed is selected.

Syntax

voi d JLI NKARM Set MaxSpeed(voi d);
Example

voi d Get Set MaxSpeed() {
int vl, v2, v3;
vl = JLI NKARM Get Speed();
JLI NKARM Set MaxSpeed() ;
v2 = JLI NKARM Get Speed();
JLI NKARM Set Speed(100) ;
v3 = JLI NKARM Get Speed();
printf("Start speed: % | Max. speed: % | Chosen speed: %", vl, v2, v3);

139 JLINKARM_SetRESET()

Description
This function sets the RESET pin of the J-Link target interface to HIGH (deasserts reset).

Syntax
voi d JLI NKARM Set RESET(voi d);

140 JLINKARM_SetResetDelay()

Description

Defines a delay in milliseconds after reset. This function is useful for some evalboards which
already contain an application or a boot loader and therefore need some time before the
core is stopped, for example to initialize hardware, the memory management unit (MMU)
or the external bus interface. Default value is 0.

Syntax
voi d JLI NKARM Set Reset Del ay(i nt ns);
Parameter Meaning
ns Delay after reset in milliseconds.

Add. information

Boards like the ATMEL EB55 start up in 32 kHz mode. Allowing the default flash to execute
before stopping makes it possible to work with the board without writing a debugger macro
to set up the clock. It makes initial work with a board easier. Another example is when the
onboard flash sets up boards with memory like DRAM. In a final design this is not an issue,
but it makes life easier for the first playing around.
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4.3.141 JLINKARM_ SetResetPara()

Description

Note

Deprecated. Do not use anymore.

Syntax
i nt JLI NKARM Set Reset Para(i nt Val ue);

4.3.142 JLINKARM_ SetResetType()

Description

Defines the reset strategy.

Syntax
voi d JLI NKARM Set Reset Type(JLI NKARM RESET_TYPE Reset Type);
Parameter Meaning
Reset Type Defines the reset strategy.

Add. information - ARM7/ ARM9

The following reset types are available:

Symbolic names Explanation
e JLI NKARM RESET_ TYPE_NORMAL
e JLI NKARM RESET TYPE BPO Refer to the J-Link / J-Trace User Guide,
e JLINKARM RESET_TYPE_ADI section Reset strategies in chapter Work-
e JLI NKARM RESET_TYPE _NO RESET ing with J-Link and J-Trace for detailed
e JLI NKARM RESET_TYPE_HALT WP information about the different reset
e JLI NKARM RESET_TYPE HALT_ DBGRQ strategies. Default value is JLI NKAR-
e JLI NKARM RESET TYPE_SOFT M RESET_TYPE_NORVAL.
e JLI NKARM RESET TYPE SAWF

Add. information - Cortex-M specifics

The following reset types are available:

Symbolic names Explanation

Refer to the J-Link / J-Trace User Guide,
section Reset strategies in chapter Work-
ing with J-Link and J-Trace for detailed
information about the different reset
strategies. Default value is JLI NKAR-

M _CVB_RESET_TYPE_NORMAL.

e JLI NKARM CMB_RESET_TYPE_NORMAL
e JLI NKARM CMB_RESET_TYPE_CORE
e JLI NKARM CMB_RESET_TYPE_RESETPI N

4.3.143 JLINKARM_SetSpeed()

Description

This function sets the speed for JTAG communication with the ARM core.

Syntax
voi d JLI NKARM Set Speed( U32 Speed);
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Parameter

Meaning

Speed

Speed of JTAG connection in kHz.

Add. information

The following table describes the permitted values for the Speed parameter. You can com-
bine one or more of the following values:

Value

Meaning

5-12000

Specifies the JTAG speed in kHz.

JLI NKARM_SPEED_ADAPTI VE

Selects adaptive clocking as JTAG speed.

JLI NKARM_SPEED_AUTO

Selects auto detection of JTAG speed.

Example

voi d Get Set MaxSpeed() {
int vl, v2, v3;
vl = JLI NKARM Get Speed();
JLI NKARM Set MaxSpeed() ;
v2 = JLI NKARM Get Speed();
JLI NKARM Set Speed(100);
v3 = JLI NKARM Get Speed();

printf("Start speed: % | Max. speed: %

4.3.144 JLINKARM_SetTCK()

Description
Sets the TCK pin to HIGH level.

Syntax
int JLI NKARM Set TCK( voi d) ;

Return value

Value Meaning
0| O.K.

Firmware of connected emulator
does not support this feature

-1

4.3.145 JLINKARM_SetTDI()

Description

Chosen speed: %"

, V1, v2, v3);

This function sets the test data input to logical 1 (VTref = target reference voltage).

Syntax
voi d JLI NKARM Set TDI (voi d);

4.3.146 JLINKARM_SetTMS()

Description

This function sets the test mode select to logical 1 (VTref = target reference voltage).
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Syntax
voi d JLI NKARM Set TM5( voi d) ;

4.3.147 JLINKARM_SetTRST()

Description
This function sets the TRST pin of the J-Link target interface to HIGH (deasserts TRST).

Syntax
voi d JLI NKARM Set TRST(voi d);

4.3.148 JLINKARM_SetWarnOutHandler()

4.3.

Description

This function sets an warning output handler. The warning handler function will handle the
output of all warning messages returned by the DLL. This function has to be called before
JLINKARM_Open() is called.

Syntax

voi d JLI NKARM Set War nQut Handl er (JLI NKARM LOG* pf War nCut ) ;

Parameter Meaning

Pointer to warning out handler function of type JLI NKARM LOG where-
pf Var nCut as JLI NKARM LOGis a function which takes a pointer to a constant,
null-terminated string and returns voi d.

Example

static void _WarnQut Handl er (const char* sError) ({
MessageBox(NULL, sError, "J-Link", MB_OK);
}

voi d mai n(void) ({
JLI NKARM Set Er r or War nHandl er (_War nQut Handl er) ;
JLI NKARM Open() ;

}

149 JLINKARM_SetWP()

Description

Note

This function is deprecated! Use JLINKARM_SetDataEvent() instead.

This function inserts a new watchpoint that matches the specified parameters. The enable
bit for the watchpoint as well as the data access bit of the watchpoint unit are set auto-
matically by this function. Moreover the bits DBGEXT, CHAIN and the RANGE bit (used to
connect one watchpoint with the other one) are automatically masked out. In order to use
these bits you have to set the watchpoint by writing the ICE registers directly.

Syntax

i nt JLI NKARM Set WP( U32 AccessAddr, U32 Addr Mask, U32 AccessData, U32 Dat aMask,
U8 AccessType, U8 TypeMask);
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Parameter Meaning
AccessAddr Specifies which address to be monitored.
Specifies which bits of AccessAddr are disregarded during the com-
Addr Mask parison for a watchpoint match. A 1 means that the corresponding bit

in AccessAddr is disregarded.

AccessDat a

Specifies which data value to be monitored at selected address.

Dat aMask

Specifies which bits of AccessDat a are disregarded during the com-
parison for a watchpoint match. A 1 means that the corresponding bit
in AccessDat a is disregarded.

AccessType

Specifies the AccessType of the watchpoint. The watchpoint enable
bit is set automatically. A detailed description of all permitted values
for AccessType is given below.

TypeMask

Specifies which bits of AccessType are disregarded during the com-
parison for a watchpoint match. A 1 means that the corresponding bit
in AccessType is disregarded. A list of allowed flags for TypeMask is
given below.

Add. information

The following table describes the JLI NKARM WP flags. A combination of one or more of the
following can be used:

Permitted values for parameter AccessType (OR-combined)

JLI NKARM WP_SI ZE_8BI T

Specifies to monitor an 8-bit access width
at the selected address. (Can not be
used with JLI NKARM WP_SI ZE_16BI T and
JLI NKARM WP_SI ZE_32BI T)

JLI NKARM WP_SI ZE_16BI T

Specifies to monitor an 16-bit access
width at the selected address. (Can not be
used with JLI NKARM WP_SI ZE_8BI T and
JLI NKARM WP_SI ZE 32BI T)

JLI NKARM WP_SI ZE_32BI T

Specifies to monitor an 32-bit access
width at the selected address. (Can not be
used with JLI NKARM WP_SI ZE_8BI T and
JLI NKARM WP_SI ZE_16BI T)

JLI NKARM WP_DI R WR

Specifies to monitor write accesses to the
selected address. (Can not be used with
JLI NKARM WP_DI R_RD). To implement a
read-write watchpoint the JLI NKARM W
P_MASK DI R flag should be used in the
TypeMask parameter.

JLI NKARM WP_DI R_RD

Specifies to monitor read accesses to the
selected address. (Can not be used with
JLI NKARM WP_DI R_WR). To implement a
read-write watchpoint the JLI NKARM W
P_MASK_DlI R flag should be used in the
TypeMask parameter.

JLI NKARM WP_PRI V

Specifies to monitor privileged (non-user
mode) accesses only.

The following table describes the JLI NKARM WP_MASK flags. A combination of one or more
of the following can be used:

Allowed flags for parameter TypeMask (OR-combined)

JLI NKARM WP_MASK_SI ZE

Do not care about access width at selected
address.
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Do not care about access direction (read/

JLI NKARM WP_NMASK_DI R .
- - - write).

Do not care about current processor mode

JLIN LVP_MASK_PRI'V (privileged/unprivileged).

A watchpoint match is found (and the CPU is halted) when all specified watchpoint attrib-
utes match. For example: If you want the CPU to be stopped when a data write access
is performed to the selected address and the data written to it is irrelevant, the following
conditions have to match:

((AccessAddr & ~Addr Mask) == (Addr & ~Addr Mask))
& ((AccessData & ~DataMask) == (Data & ~Dat aMask))
& (AccessType & ~TypeMask)

Return value

Handle of new watchpoint.

Examples

The following code excerpt sets a watchpoint at address 0x20069C which stops the CPU
when a write access to this address is performed:

U32 AccessAddr
U32 Addr Mask
U32 AccessDat a
U32 Dat aMask
U8 AccessType
Us TypeMask
i nt WPHandl e;
/1
/1 Set watchpoint at selected address, wite access, any data
/1
AccessAddr 0x20069C
Dat aMask OXFFFFFFFF; /1
OxFFFFFFFF neans do not care about AccessDat a
AccessType = JLI NKARM WP_DI R_WR;
TypeMask = JLI NKARM WP_MASK_SI ZE

| JLI NKARM WP_NMASK_PRI V;
WPHandl e = JLI NKARM Set WP( AccessAddr, Addr Mask, AccessData, DataMask,

AccessType, TypeMask);

L&

The following code excerpt sets a watchpoint at address 0x20069C which stops the CPU
when the value 0x3E8 (1000 in decimal) is written to this address:

U32 AccessAddr
U32 Addr Mask
U32 AccessDat a
U32 Dat aMask
U8 AccessType
Us TypeMask

i nt WPHandl e;
/1

/'l Set watchpoint at selected address, wite access, specific data
/1
AccessAddr
AccessDat a
AccessType
TypeMask

; /1 0 neans care about every bit in AccessData

SYESHONORSHS

= 0x20069C

= Ox3ES8;

= JLI NKARM WP DI R WR;

= JLI NKARM WP_MASK_SI ZE

| JLI NKARM WP_MASK_PRI V;

JLI NKARM Set WP( AccessAddr, Addr Mask, AccessData, DataMask,
AccessType, TypeMask);

WPHandl e =
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4.3.150 JLINKARM_Simulatelnstruction()

Description

This function tries to simulate the specified instruction.

Syntax

char JLI NKARM Si rmul at el nstruction(U32 Inst);
Parameter Meaning

| nst Instruction to simulate.

Return value

Value Meaning

0 | if instruction has been simulated

if instruction could not be simu-

1 lated

4.3.151 JLINKARM_Step()

Description

This function executes a single step on the target. The instruction is overstepped even if
it is breakpointed.

Syntax
char JLI NKARM St ep(voi d);

Return value

Value Meaning
0| 0O.K.
1| Error

4.3.152 JLINKARM_StepComposite()

Description

This function executes a single step on the target in THUMB mode.

Syntax
char JLI NKARM St epConposite(void);

Return value

Value Meaning
0| 0O.K.
1| Error

4.3.153 JLINKARM_StoreBits()

Description
Sends data via JTAG.
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Syntax
voi d JLI NKARM St oreBits(U32 TM5, U32 TDI, int NunBits);

Parameter Meaning
TVS Test mode select state.
TDI Test data input state.
NunBi t s Number of bits 1 = NumBits > 32.

4.3.154 JLINKARM_TIF_GetAvailable()

Description

Returns a bit mask of supported target interfaces. This function should be used to determine
if the desired target interface is supported by the connected J-Link.

Syntax
voi d JLI NKARM TI F_Get Avai | abl e( U32* pMask) ;
Parameter Meaning
pMask Pointer to an U32 value to retrieve the bit mask

Add. information

Please note that not every target interface is supported by every J-Link.

Example

U32 Mask;
JLI NKARM Open() ;
JLI NKARM Tl F_Get Avai | abl e( &Vvask) ;
if (Mask & (1 << JLINKARM TIF_SWD)) {
U32 pc;
JLI NKARM TI F_Sel ect (JLI NKARM TI F_SVD) ;
printf("SWD interface selected.\n");
JLI NKARM Hal t () ;
pc = JLI NKARM ReadReg( JLI NKARM CM3_REG R15);
printf("PC after halt = 0x% 8X\n", pc);
} else {
printf("SWD interface is not supported by connected J-Link!\n");

}
JLI NKARM Cl ose();

4.3.155 JLINKARM_TIF_Select()

Description

Selects the specified target interface.

Syntax
int JLINKARM TIF _Select(int Interface);

Parameter Meaning
Interface Specifies the target interface to use.

Permitted values for parameter | nt er f ace
JLI NKARM TI F_JTAG Selects JTAG interface
JLI NKARM Tl F_SVD Selects SWD interface

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



155

CHAPTER 4 API functions

Return value

The function returns the previously selected target interface.

Add. information

To determine which target interfaces are supported by the connected J-Link please refer
to JLINKARM_TIF_GetAvailable().

4.3.156 JLINKARM_Unlock()

Description
Please refer to JLINKARM_ Lock().

Syntax
voi d JLI NKARM Unl ock (void);

4.3.157 JLINKARM_ UpdateFirmwarelfNewer()

Description

Performs a firmware update if a newer firmware version is available for this J-Link ARM
device.

Syntax
U32 JLI NKARM Updat eFi r mnvar el f Newer (voi d) ;

Return value

Checksum of new firmware.

4.3.158 JLINKARM_WaitDCCRead()

Description

This function checks if new DCC data is available. If no data item is available after the
specified amount of time, a timeout error occurs.

Syntax
i nt JLI NKARM Wai t DCCRead(i nt Ti neQut);
Parameter Meaning
Ti meQut Number of milliseconds to wait for data before a timeout occurs.

Return value

Value Meaning

0 | if a timeout occurred

1 | if new DCC data is available

4.3.159 JLINKARM_WaitForHalt()

Description
Waits for CPU to be halted.

Returns on:
e CPU halted
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e Error while retrieving CPU state
e Timeout reached

Syntax
int JLI NKARM WaitForHalt (int TinmeQut);
Parameter Meaning
Ti meQut Number of milliseconds to wait for halt before a timeout occurs.

Return value

Value Meaning

1| CPU halted
CPU not halted (timeout reached)
< 0| Error

4.3.160 JLINKARM_WriteBits()

Description

This function flushes the DLL internal JTAG buffer. This is automatically triggered when the
buffer is full or any response from the target is expected.

Syntax

void JLI NKARM WiteBits(void);

Add. information

Most API functions like JLINKARM_WriteMem() write the data into a DLL internal JTAG
buffer. The buffer will be flushed automatically if it is full or any response from the target
is expected. If desired, this function can be used to flush the buffer manually.

4.3.161 JLINKARM_WriteDCC()

Description
Writes data items (32-bits) to ARM core via DCC.

Syntax

int JLI NKARM WiteDCC(const U32* pData, U32 Numtens, int TinmeQut);
Parameter Meaning

pDat a Pointer to buffer containing data to be written.

Num t ens Number of 32-bit data items that should be written.

Ti meCut Timeout in milliseconds for a single data item.

Return value

Number of 32-bit data items written.

Add. information

For each 32-bit data item, this function checks the DCC status register to determine if the
target is ready to accept new data. If the target is not ready to accept new data within the
specified amount of time, a timeout error occurs.
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4.3.162 JLINKARM_WriteDCCFast()

Description

Writes data items (32-bits) to ARM core via DCC without checking if the target is ready
to accept the data.

Syntax
int JLINKARM WiteDCC(void JLI NKARM WiteDCCFast(const U32* pData, U32
Num t ens) ;
Parameter Meaning
pDat a Pointer to buffer containing data to be written.
Nunml t ens Number of 32-bit data items that should be written.

Add. information

In contrast to JLINKARM_WriteDCC(), this function does not check the DCC status register.
This means that JLINKARM_WriteDCCFast() writes the data items to the target without
information about whether the ARM core has processed the data items which were written
before. Therefore it works much faster than the normal JLINKARM_WriteDCC() function.
This function only works correctly if the target is fast enough to handle the data.

Example

static void _WiteData(const U32* pData, U32 Numtens) ({
if (Numtens) {
int r;
Il
/1 For the first data itemuse JLI NKARM WiteDCC() to check
/1 if the target is ready to accept data
Il
r = JLI NKARM Wit eDCC(pDat a++, 1, 1000);
if (r 1=1) {
return;
}
Num t ens- - ;
Il
/1 For follow ng data use JLI NKARM Wit eDCCFast
(only if target is fast enough)
Il
JLI NKARM Wit eDCCFast (pData, Numltens);
Il
/1 Flush the DLL internal JTAG buffer (optional, make sure that data
/1 is send inmediately)
Il
JLI NKARM WiteBits();

4.3.163 JLINKARM_WriteDebugPort()

Description

Note

Deprecated, do not use. Use JLINKARM_CORESIGHT_WriteAPDPReg() instead.
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4.3.164 JLINKARM_WritelCEReg()

Description

This function writes in the selected ICE Breaker register.

Syntax
voi d JLI NKARM Wit el CEReg(i nt Regl ndex, U32 Value, int AllowDel ay);
Parameter Meaning

Regl ndex Register to write.

Val ue Data that should be written to the register.

Al | owDel ay 0 for not allowing a delay. Data will be written directly to the target.
Example

int vO;

JLI NKARM Wit el CEReg(0x08, 0x12345678, 1);
vO = JLI NKARM Readl CEReg( 0x08) ;
if (vO !'= 0x12345678) ({

sprintf(ac,
0x8.
} else {

"I CE communi cation failed: Expected 0x12345678 in | CE registers

Found 98X", vO0);

printf ("l CE conmuni cation o.k.\n");

}

4.3.165 JLINKARM_WriteMem()

Description

The function writes memory to the target system.

Syntax
int JLI NKARM WiteMenm(U32 Addr, U32 Count, const void* pData);
Parameter Meaning
Addr Start address
Count Number of bytes to write.
pDat a Pointer to buffer containing the data bytes to write.

Return value

Value Meaning
>0 Number of bytes transferred suc-
— 7 | cessfully.
< 0| Error.

4.3.166 JLINKARM_WriteMemDelayed()

Description

Writes memory to the target system (see description of JLINKARM_WriteMem()).

This function does not write the data immediately to the target hardware. The data will be
cached. This function is obsolete and should not be used for future software development.
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Syntax
i nt JLI NKARM WiteMenDel ayed(U32 Addr, U32 Count, const void* pData);

Parameter Meaning
Addr Start address
Count Number of bytes to write.
pDat a Pointer to buffer containing the data bytes to write.

Return value

Value Meaning
>0 Number of bytes transferred suc-
— 7 | cessfully.
< 0| Error.

4.3.167 JLINKARM_WriteMemEXx()

Description

Writes memory to the target system (see description of JLINKARM_WriteMem()) with the
given maximum assess width.

Syntax

int JLI NKARM WiteMenEx(U32 Addr, U32 NunBytes, const void * p, U32 Access-
W dt h) ;

Return value

Value Meaning
>0 Number of items transferred suc-
- cessfully.
< 0| Error.

Add. information
Access width needs to be either:

0 = What ever works best

1 = Force byte (U8) access

2 = Force half word (U16) access

4 = Force word (U32) access
4.3.168 JLINK_WriteMemZonedEx()

Description

Writes to a specific memory zone.

Some CPUs (Like 8051 based devices) support multiple memory zones where the physical
address of the different zones may overlap. For example, the 8051 cores support the fol-
lowing zones, each zone starting at address 0x0:

IDATA
DDATA
XDATA
CODE

To access the different zones, the J-Link API provides some functions to route a memory
access to a specific memory zone. These functions will fail if:
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e The connected CPU core does not provide any zones.

e An unknown zone is passed for sZone.

All of these function may only be called after JLINK_Connect() has been called successfully.

Syntax

int JLINK WiteMenZonedEx(U32 Addr, U32 NumBytes, const void* p, U32 Access-

W dth, const char* sZone);

Parameter Meaning
Addr Start address
NunByt es Number of bytes to write
pDat a Pointer to the memory area containing the data that should be

stored. Make sure that it points to a valid memory area.

AccessW dt h

Forces a specific memory access width.

sZone Name of memory zone to access.

Return value

Value Meaning
>0 Number of items written success-
- fully.
< 0| Error.

-2 | Reserved for regular WriteMem
-3 | error codes

-5 | Zone not found

Add. information
Access width needs to be either:

0 = What ever works best

1 = Force byte (U8) access
2 = Force half word (U16) access
4 = Force word (U32) access

4.3.169 JLINKARM_WriteReg()

Description

Writes into an ARM register. The data is not immediately written into the register. Instead
we first write into a cache and the data is transferred to the register on CPU start.

For a list of different register sets, please refer to JLINKARM_ReadReg().

Syntax
char JLI NKARM Wit eReg( ARM REG Regl ndex, U32 Data);
Parameter Meaning
Regl ndex Rggistgr to Wri'Fe. (See description of JLINKARM_ReadReg() for de-
tailed information of the ARM REG type)
Dat a Data to write.
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Return value

Value Meaning

0 | if register has been written

1| on error

4.3.170 JLINKARM_WriteRegs()

4.3.

Description

Writes multiple CPU registers. Especially useful if the debugger gives the values of a specific
set of registers in a defined order in an array.

Syntax

i nt JLI NKARM Wit eRegs(const U32* paRegl ndex, const U32* paData, U8* paStat us,
U32 NunRegs);

Parameter Meaning
paRegl ndex Pointer to array of registers (by index) to write.
paDat a Pointer to array of data to write.

Pointer to status array. May be NULL.
paSt at us 0 if corresponding register has been successfully written.
-1 if register could not be written.

NunRegs Number of registers to write

Return value

Value Meaning

0O.K. See paSt at us to check if in-
0 | dividual registers have been writ-
ten.

< 0| Error.

171 JLINKARM_WriteU8()

Description

The function writes one single byte to the target system.

Syntax
int JLI NKARM WiteUs(U32 Addr, U8 Data);

Parameter Meaning
Addr Address
Dat a Data byte to write

Return value

Value Meaning
=0]0.K.
# 0 | Error.
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Description

The function writes a unit of 16-bits to the target system.

API functions

Syntax

int JLINKARM WiteUl6(U32 Addr, Ul6 Data);
Parameter Meaning

Addr Address

Dat a 16-bits of data to write.

Return value

Value Meaning
=0]0.K.
# 0 | Error.

4.3.173 JLINKARM_WriteU32()

Description

The function writes a unit of 32-bits to the target system.

Syntax

int JLI NKARM WiteUl6(U32 Addr, U32 Data);
Parameter Meaning

Addr Address

Dat a 32-bits of data to write.

Return value

Value Meaning
=0]0.K.
# 0 | Error.

4.3.174 JLINKARM_WriteU64()

J-Link ARM SDK (UM08002)

Description

The function writes a unit of 64-bits to the target system.

Syntax

int JLI NKARM WiteUl6(U32 Addr, U64 Data);
Parameter Meaning

Addr Address

Dat a 64-bits of data to write.
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Value

Meaning

=0]|O.K.

# 0| Error.

4.3.175 JLINKARM_WriteVectorCatch()

Description

This function allows to set the vector catch bits of the processor. If the CPU jumps to a
vector on which vector catch is active/set, the CPU normally enters debug state or takes
a debug exception. For example, the vector catch for reset vector is usually set by the
debugger before the CPU is reset, in order to halt it immediately after the reset. (If the
CPU supports vector catch for the reset vector)

Syntax

i nt JLI NKARM WiteVectorCatch(U32 Val ue);

Parameter Meaning
val ue Bitmask which determines which vector catch bits shall be written.
(See bit description for different CPU cores below)

Add. information

The following tables describe the bit definitions which are available for JLINKARM_WriteVec-
torCatch(). A combination of one or more of the following can be used:

Permitted values for parameter Val ue for Cortex-M3 cores

JLI NKARM_CORTEX_MB_VCATCH_CORERESET

Vector catch on core reset.

JLI NKARM_CORTEX_MB_VCATCH MVERR

Vector catch on memory management
faults.

JLI NKARM CORTEX_MB_VCATCH NOCPERR

Vector catch on fault access to coprocessor
that is not present

JLI NKARM _CORTEX_M3_VCATCH_CHKERR

Vector catch on usage fault enabled check-
ing errors

JLI NKARM CORTEX_MB_VCATCH_STATERR

Vector catch on usage fault state errors

JLI NKARM CORTEX_MB_VCATCH BUSERR

Vector catch on bus error.

JLI NKARM CORTEX_MB_VCATCH | NTERR

Vector catch on interrupt/exception service
errors.

JLI NKARM_CORTEX_M3_VCATCH_HARDERR

Vector catch on hard fault.

Permitted values for paramet

er Val ue for Cortex-R4 cores

JLI NKARM CORTEX_R4_VCATCH_RESET

Vector catch on core reset.

JLI NKARM CORTEX_R4_VCATCH_UNDEF

Vector catch on undefined instruction oc-
curred.

JLI NKARM CORTEX_R4_VCATCH_SVC
JLI NKARM CORTEX_R4_VCATCH_SW

Vector catch on software interrupt.

JLI NKARM CORTEX_R4_VCATCH PREFETCH

Vector catch on prefetch abort.

JLI NKARM CORTEX_R4_VCATCH_ABORT

Vector catch on data abort.

JLI NKARM_CORTEX_R4_VCATCH | RQ

Vector catch on interrupt request.

JLI NKARM CORTEX_R4_VCATCH FI Q

Vector catch on fast interrupts request.
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Value

Meaning

= 0| O.K.

< 0| On error.
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4.4 Indirect API functions

To keep the J-Link API efficient on all operating systems, some (mainly new) API functions
are only available via indirect function pointer calls that can be retrieved via JLINK_Getp-
Func(). This section gives an overview about which API functions can be called via
JLINK_GetpFunc().

441 JLINK_IFUNC_SET_HOOK_DIALOG_UNLOCK_IDCODE

Description

Some devices allow the user to restrict debug access to the device, by specifying an IDCODE
that needs to be passed to the device by J-Link, in order to be allowed to debug the device.

This function allows specification a callback function that is called when the device requests
the IDCODE from J-Link, so the user may enter this IDCODE in a custom dialog etc., in
order to proceed with debugging.

Syntax

typedef int STDCALL
JLI NK_FUNC SET_HOOK DI ALOG_UNLOCK_| DCODE( JLI NK_HOOK_DI ALOG UNLOCK_| DCODE*

pf Hook) ;
Parameter Meaning
f Hook Pointer to callback that may be called by J-Link library in case an ID-
P CODE is requested by the device.

Add. information

In the following, the prototype of the callback, of type JLI NK_HOOK DI ALOG_UNLOCK | D-
CODE, is described.

typedef int JLINK HOOK DI ALOG UNLCCK | DCODE (const char* sTitle, const char*
sMsg, U32 Fl ags, void* plDCODE, int MaxNunmByt esl DCODE) ;

Parameter Meaning
sTitle Title for dialog that may be shown in user dialog. Provided by DLL but
may be ignored by callback.
M Possible text for dialog. Provided by DLL but may be ignored by call-
g back.
Or combination of JLI NK_DLG BUTTON values. See JLI NKARM Con-
Fl ags st . h for possible values. Specifies which button events may be re-
9 turned by the callback. For this function it is:
JLINK_DLG_BUTTON_OK
| DCODE Pointer to buffer which is used to pass the IDCODE for unlocking the
P access to the device, to the J-Link library.

Return value: A value of JLI NK_DLG BUTTON depending on what button events are avail-
able, according to Fl ags .

Example

static int _cb(const char* sTitle, const char* sMsg, U32 Fl ags, void* pl DCODE, int
MaxNunmByt es| DCODE) ;

static void _Set Hook(JLI NK_HOOK DI ALOG UNLOCK_| DCODE* pf Hook) ;

I

/1 Code in main():

I

/[l Start of DLL startup sequence until right after device selection

_Set Hook(_cb);
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/'l Continue DLL startup sequence

/*********************************************************************

*

_ch

Function description
Shows a dialog that allows the user to enter an | DCODE to unl ock
access to the currently connected device.
This IDCODE is then stored as a binary streamin a buffer,
provi ded by the J-Link library.
If the connected device is working with a word-array-based | DCODE,
the DLL will take the binary streamas a little endian encoded.
Sanpl e byte stream 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08
CPU works with word-based | DCODEs, so streamis interpreted as:
0x04030201 0x07060504

Par aneters
pl DCODE Buffer which is used to pass the | DCODE for unl ocking the
access to the device, to the J-Link library.
Fl ags O -conbi nati on of type JLINK DLG BUTTON .
Speci fies which button events nmay be returned by the call back.
For this function: JLINK DLG BUTTON OK

Return val ue
A val ue of JLINK DLG BUTTON xxx dependi ng on what button events are
avail abl e, according to <Fl ags>

E I R I S T I I R N S B N I S . . N N N

/

static int _cb(const char* sTitle, const char* sMsg, U32 Flags, void* plDCODE, int
MaxNunByt es| DCODE) {

U32 al DCODE[ 4] ;

(void)sTitle; /1 Ignore dialog title provided by DLL

(voi d) sMsg; /'l Ignore predefined text provided by DLL

(voi d) Fl ags;

I

/'l Usually a customdialog is shown here that allows the user to enter the | DCODE
I

al DCODE[ 0] = 0x030201FF;

al DCODE[ 1] = OxFFFFFFFF;

al DCODE[ 2] = OxFFFFFFFF;

al DCODE[ 3] = OxFFFFFFFF;

MaxNumByt es| DCODE = M N(si zeof (al DCODE), MaxNunByt es| DCODE) ;
nmencpy(pl DCODE, al DCODE, MaxNunByt es| DCODE) ;
return JLINK DLG BUTTON_CK;

EE R I R S R I S I R R I I I I I I R R R I R R I R S I R S R R R I I I R I R R R I
_Set Hook
Function description

Set cal l back to enable a user to enter an | DCODE to unl ock
access to a |l ocked device. (Only available for certain CPUs)

E I R T . e o

~

static void _Set Hook(JLI NK_HOOK_DI ALOG UNLOCK_| DCODE* pf Hook) {
JLI NK_FUNC_SET_HOOK_DI ALOG_UNLOCK_| DCCDE* pf ;
pf = (JLI NK_FUNC_SET_HOOK DI ALOG_UNLOCK_| DCODE*)
JLI NK_Get pFunc(JLI NK_I| FUNC_SET_HOOK_DI ALOG_UNLOCK_| DOCDE) ;
if (pf) {
pf (pf Hook) ;
}
}
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4.4.2 JLINK_IFUNC_PIN_OVERRIDE

Description

This API function allows to override some of the J-Link pins and assign a special functionality
to them (GPIO, UART, ...). For example setting the functionality to GPIO allows to implement
almost any protocol on these pins which can give some extra flexibility in some cases.

Syntax

typedef int STDCALL

JLI NK_FUNC_PI N_OVERRI DE( const U32* paMbde,

U32* paState);

Parameter

Meaning

paMode den.

Pointer to JLI NK_PI N_MAX_NUM PI NS-element array that holds the
configuration to be assigned to the pins.

Each element of the array describes a pin that can be overriden, re-
sulting in a total of JLI NK_PI N_MAX_NUM PI NS pins that can be overri-

For more information about how the mapping between the
JLI NK_PI N_MAX NUM PI NS-element array and the pins on the J-Link
hardware is, please see further below.

paSt at e
den.

Pointer to JLI NK_PI N_MAX_NUM PI NS-element array that is used to
store the state of each pin. This for example can be used to read

the current data on the pin, if it is configured as JLI NK_PI N_OVER-

RI DE_MODE_PI O I N. State may be = 0 for LOW or =1 for HIGH.

Each element of the array describes a pin that can be overriden, re-
sulting in a total of JLI NK_PI N_MAX_NUM PI NS pins that can be overri-

For more information about how the mapping between the
JLI NK_PI N MAX NUM PI NS-element array and the pins on the J-Link
hardware is, please see further below.

Add. information

Permitted values for parameter paMode

JLI NK_PI N_OVERRI DE_MODE_RELEASE

Releases the override on this pin. It re-
turns to its original functionality.

JLI NK_PI N_OVERRI DE_MODE_PI O I N

Configures the pin as GPIO input.

JLI NK_PI N_OVERRI DE_MODE_PI O OUT_LOW

Configures the pin as GPIO output state
LOW.

JLI NK_PI N_OVERRI DE_MODE_PI O_OUT_HI GH

Configures the pin as GPIO output state
HIGH.

JLI NK_PI N_OVERRI DE_MODE_UART_TX

Configures the pin as UART Tx pin.

JLI NK_PI N_OVERRI DE_MODE_UART_RX

Configures the pin as UART rx pin.

JLI NK_PI N_OVERRI DE_MODE_UART _RXTX

Configures pin for half-duplex UART func-
tionality which means this pin in Tx and
Rx.

Cannot be used together with other UART
defines.

In the following, the mapping between the JLI NK_PI N_MAX_NUM Pl NS-element passed via
pahMbde / paSt at e and the pins on the J-Link connector, is explained:

Index of paMode][ x]

J-Link Pin 1

0 Pin 3 (NTRST)

1 Pin 5 (TDI)
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Index of paMbde][ x] J-Link Pin 1
Pin 7 (TMS/SWDIO)

Pin 9 (TCK/SWCLK)

Pin 11 (RTCK)

Pin 13 (TDO)

Pin 15 (nRESET)

Pin 17 (DBGRQ)

Njoju|h~hl W|N

1 Refers to the standard 20-pin 0.1-inch connector.

If the J-Link does not provide the standard 20-pin 0.1-inch connector, please refer to the
symbolic names (TMS, ...) and refer to the user manual for the pin that is used for this signal.

Return value

Value Meaning
= 0] O0.K.
< 0| On error.

Example

int main(int argc, char* argv[], char* envp[]) {
JLI NK_FUNC_PI N_OVERRI DE* pf;
U32 aPi nvbde[ JLI NK_PI N_MAX_NUM PI NS] ;
U32 aPi nDat a[ JLI NK_PI N_MAX_NUM PI NS] ;
int i;
Il
/1 M nimum exanpl e to output a clock on pin 9 on J-Link
Il
for (i =0; i < JLINK PIN_MAX_NUMPINS; i++) {
aPi nMbde[i] = JLI NK_PI N OVERRI DE_MODE_RELEASE;
}
JLI NKARM Qpen() ;
pf = (JLI NK_FUNC_PI N_OVERRI DE*) JLI NK_Get pFunc(JLI NK_I FUNC_PI N_OVERRI DE) ;
if (pf) {
Il
Il LOW
Il
aPi nMbde[ 3] = JLI NK_PI N OVERRI DE_MODE_PlI O OUT_LOW
pf (aPi nMbde, aPi nDat a) ;
Il
Il HCGH
Il
aPi nMbde[ 3] = JLI NK_PI N_OVERRI DE_MODE_PI O OUT_HI GH;
pf (aPi nMbde, aPi nDat a) ;
Il
Il LOW
Il
aPi nMbde[ 3] = JLI NK_PI N_ OVERRI DE_MODE_PI O OUT_LOW
pf (aPi nMbde, aPi nDat a) ;
}
JLI NKARM _Cl ose();

}

4.4.3 JLINK_IFUNC_SCRIPTFILE_EXEC_FUNC

Description

This API function executes a specified J-Link script file function of the actual selected J-Link
script file. In case of no J-Link script file has been specified, no function will be executed.
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The script file function to be executed may one of the provided J-Link script file functions
(see J-Link User Manual UM08001, chapter Working with J-Link and J-Trace -> J-Link script
files -> Actions that can be customized). However, it is also possible to call self defined
functions as the Test Func() function in the example below. This brings a wide range of
flexibility to customize certain actions which may be executed in the debug probe using
the __probe attribute.

Syntax

typedef int STDCALL
JLI NK_FUNC_SCRI PTFI LE_EXEC FUNC(const char* sFunc, |64* pRetVal, U32* pa-
Par ans, U32 NunPar ans);

Parameter Meaning

sFunc Pointer to the name of J-Link script file function to be executed.

Optional, may be NULL. Used to store the return value of the PCode

pRet Val function that has been executed.
paPar ans Reserved for future user. Must be set to NULL.
NunPar ans Reserved for future user. Must be set to zero (“0”).
Value Meaning

> 0| 0.K.

On error (e.g. function is not
< 0 | present in the actual selected
script file)

Example

int main(int argc, char* argv[], char* envp[]) {
JLI NK_FUNC_SCRI PTFI LE_EXEC_FUNC* pf;
| 64 FuncRet Val ;
int r;

;; Open connection to the J-Link

Gf_l NKARM OpenEx( NULL, NULL);

;; Set J-Link script file

{J{_I NKARM ExecCommand("scriptfile = C\\Wbrk\\ Sanmpl e. JLi nkScript", NULL, 0);
;; Get function pointer

/1

pf = (JLI NK_FUNC_SCRI PTFI LE_EXEC FUNC*) JLI NK_Get pFunc

(JLI NK_I FUNC_SCRI PTFI LE_EXEC_FUNC) ;

if (pf == NULL) {
printf("Failed do get pFunc. DLL too old, no APl function provided.\n");
return JLI NK_ERROR_UNKNOWN,;

}

I

/1 Call function to execute the function TestFunc() in the J-Link script file
I

r = pf("TestFunc", &FuncRetVal, NULL, 0);

if (r <0) {

printf("Failed to execute TestFunc.\n", r);
return JLI NK_ERROR_UNKNOWN,;

}
if (FuncRetVal !'= 0) {
printf("ERROR TestFunc() returned with error code: %\ n", FuncRetVal);
}
JLI NKARM Cl ose();
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4.4.4 JLINK_IFUNC_CORESIGHT ACC_APDP_REG_MUL

Description

This API function works on a list of given AP/DP register accesses and performs them in the
order they are in paDesc. Internally, processing the list is equivalent to calling JLINKAR-
M_CORESIGHT_WriteAPDPReg() JLINKARM_CORESIGHT_ReadAPDPReg() multiple times

Syntax

typedef int STDCALL
JLI NK_FUNC ACC APDP_REG MUL(JLI NK_CORESI GHT _APDP_ACC DESC* paDesc, int Nu-

nEntries);
Parameter Meaning
Pointer to list of DP/AP accesses. Not const because <Data> element
paDesc . L -
may be written by function if this is a read request.
Nunentri es Number of entries pointed to by paDesc.
Value Meaning
> 0| 0.K.

< 0| On error

Not supported by the current CPU

-2 + target interface combination
Note
This function will return as soon as one AP/DP access returned FAULT or too many
WAITSs.

Example

JLI NK_CORESI GHT_APDP_ACC _DESC aDesc] 2] ;
JLI NK_FUNC_ACC _APDP_REG MJL* pf;
i nt r;

nmenset (aDesc, 0, sizeof(aDesc));
Il
/'l Read DPIDR two tines
Il
aDesc[ 0] . APnDP
aDesc[ 0] . RnW
aDesc[ 0] . Regl ndex
aDesc[ 1] . APnDP
aDesc[ 1] . RMW
aDesc[ 1] . Regl ndex
Il
/1 Open connection to the J-Link
Il
JLI NK_OpenEx( NULL, NULL);
JLI NK_ExecCommand( " devi ce nrf5340_xxaa_app", NULL, 0);
JLI NK_TI F_Sel ect (JLI NKARM Tl F_SWD) ;
JLI NK_Set Speed(4000); // 4000 kHz
JLI NK_Connect () ;
Il
/1 Get function pointer
Il
pf = (JLI NK_FUNC_ACC APDP_REG MJL*) JLI NK_Get pFunc( JLI NK_| FUNC_CORESI GHT_ACC_APDP_REG MJL);
if (pf == NULL) {

printf("Failed do get pFunc. DLL too old, no APl function provided.\n");

return JLI NK_ERROR_UNKNOWN,

0; // DP Access

1; // Read Access

JLI NK_CORESI GHT_DP_REG DPI DR;
0; // DP Access

1; // Read Access

JLI NK_CORESI GHT_DP_REG DPI DR;
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}
/1

/1 Call function to execute the function TestFunc() in the J-Link script file
I
r = pf(abDesc, 2);
if (r <0 {
printf("Failed to execute TestFunc.\n", r);
return JLI NK_ERROR UNKNOWN;

}
JLI NKARM Cl ose() ;
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Executing command strings

In addition to the general API functions you have the possibility to execute several command
strings. This can be done by using the JLINKARM_ExecCommand() function which accepts
a command string for execution.

For a detailed description of all available commands strings please refer to the J-Link User
Manual (UM08001).

4.5.1

JLINKARM_ExecCommand()

Description

The function JLINKARM_ExecCommand() executes the given command string and returns
the return value of the executed command.

Syntax
i nt JLI NKARM ExecCommand(const char* sln, char* sError, int BufferSize);
Parameter Meaning

sln Command string to execute.
This is purely an output buffer. If no error occurred, the first byte will

SError be 0, otherwise the buffer is filled with a Null-terminated error string.
This paramter may be NULL, in which case no error string can be re-
turned.

Buf ferSi ze Size of sError buffer.

Return value

Return value of the executed command.

Examples

Without error handling:

char acCmd[ 256] ;
int r;
strcpy(acCmd, "Device = AT91SAMIS256");

Il
Il
Il
7

Execut e conmand " Devi ce"

= JLI NKARM ExecCommand(acCnd, NULL, 0);

printf("Return value of conmand: %\n", r);

With error handling:

char acCmd[ 256] ;
char acQut[ 256];
int r;

st
Il
Il
Il
r

Il
Il
Il
if

}

rcpy(acCnd, "Device = AT91SAM/S256");

Execut e conmmand " Devi ce"

Check if command executed successfully

(acQut[0] == 0) {

printf("Comrmand executed successfully!\n");
printf("Return value of command: %", r);
el se {

printf("Failed to execute command!\n");
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printf("Error string: %", acQut);
}
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4.6 DLL startup sequence implementation

In the following, the generic startup procedure which should be performed by any applica-
tion that uses the J-Link DLL, is described. In order to guarantee a proper function of all
features of the J-Link DLL and of J-Link in general, it is mandatory to follow the API function
execution flow which is shown in _I ni t DebugSessi on() below. Most important in the setup
procedure it is to pass a setting file to the DLL where it can load / store various settings
from / to and to select the device J-Link is connected to, so the DLL knows about any special
handling that may be necessary for this device and the flash bownload functionality of the

DLL will be enabled.

#i ncl ude <stdio. h>

#i nclude <string. h>

typedef struct {
U32 HostlI F;

U32 TargetlF,;

11
11
11

"Interfaces" for valid val ues

U32 Seri al No;

/1 Serial nunber of J-Link we

U32 Speed;
const char* sHost;

const char* sSettingsFile;
const char* sDevi ce;
const char* sScriptFile;

11
11
11

11

interface used to connect to J-Link.
USB, 1 =1P

See JLI NKARM Const . h

want to connect to via USB

Interface speed in kHz

Points to the | PAddr / nicknane of the J-Link
we want to connect to.

Target device J-Link is connected to

/1 J-Link script file to perform special connect etc.

} I NI T_PARAS;

/*********************************************************************

_chLogCut Handl er

Function description

E I

/

Cal | -back function used to ouput |og nmessages fromthe J-Link DLL

static void _cbLogCQut Handl er (const char* sLog) {

printf("Log: %\n", sLog);

_CbError Qut Handl er

Funcction description

* ok ok ok~

~

Rk Ik S S I kO kR S i S

Cal | -back function used to ouput error nessages fromthe J-Link DLL

static void _cbErrorQutHandl er(const char* sError) {

printf("Error: %\n", sError);

}
/
*
* _Ini t DebugSessi on
*
* Function description
*
*
system
*
* Return val ue
* 0 O K
S < 0 Error
*

/

Rk Sk S I kI kS kS

Initializes the debug session by connecting to a J-Link,
setting up the J-Link DLL and J-Link and finally connecting to the target

int _InitDebugSession(l N T_PARAS* pParas) {

const char* sError;
U8 acl n[ 0x400] ;

Us acCut [ 0x400] ;
int r;
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/1
/'l Select and configure host interface (USB is default)
/1
if (pParas->HostlF == 1) { // Host interface == |P?
/1
/1 If sHost is NULL, J-Link selection dialog will pop-up
/1 on JLI NKARM Open() / JLI NKARM OpenEx(), showi ng al
/'l emul ators that have been found in the network
/'l Passing 0 as port selects the default port (19020).
/1
r = JLI NKARM Sel ect | P(pPar as- >sHost, 0);
if (r ==1) {
return -1; // Error occurred during configuration of IP interface
}
} else { /'l Connect via USB
/1
/1 Was a specific serial nunber set we shall to connect to?
/1
i f (pParas->Serial No) {
r = JLI NKARM EMJ_Sel ect ByUSBSN( pPar as- >Seri al No) ;
if (r <0) {
return -1; /'l Error: Specific serial nunber not found on USB
}
}
}
/1
/1 Open communication with J-Link
/1
sError = JLI NKARM OpenEx(_cbLogQut Handl er, _cbError Qut Handl er);
if (sError) { /'l Error occurred while connecting to J-Link?
printf("Error: 9%", sError);
return -1;
}
/1

/'l Select settings file
/'l Used by the control panel to store its settings and can be used by the user to
/'l enable features |like flash breakpoints in external CFl flash, if not selectable
/'l by the debugger. There should be different settings files for different debug
/'l configurations, for exanple different settings files for LEDSanpl e_DebugFl ash
/1 and LEDSanpl e _DebugRAM |f this file does not exist, the DLL will create one
/1l with default settings. If the file is already present, it will be used to | oad
/'l the control panel settings
/1
i f (pParas->sSettingsFile) {
strcpy(acln, "ProjectFile = ");
strcat (acln, pParas->sSettingsFile);
JLI NKARM ExecComand(acl n, acQut, sizeof(acQut));
if (acQut[0]) {
printf("Error: %\n");
return -1;
}

}
11

/] Select device or core
I
i f (pParas->sDevice) {
strcpy(acln, "device =");
strcat (acln, pParas->sDevice);
JLI NKARM ExecComand(acl n, &cQut[0], sizeof(acQut));
if (acout[0]) {
printf("Error: 9%\n");
return -1;
}

}
11

/'l For sone targets a special connect / reset etc. may be needed
/'l which can be inplenented via a J-Link script file
/1 J-Link script files should be passed to the DLL right after selecting the device
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I
if (pParas->sScriptFile) {
strcpy(acln, "ScriptFile = ");
strcat (acln, pParas->sScriptFile);
JLI NKARM ExecCommand(acln, NULL, 0);
}
I
/'l Select and configure target interface
/1 If not called, J-Link will use the interface which was configured before. If
/1 J-Link is power-cycled, JTAGis the default target interface
/1l It is recormended to always select the interface at debug startup
I
JLI NKARM TI F_Sel ect (pPar as->Target | F);
I
/'l Select target interface speed which
/'l should be used by J-Link for target conmunication

/1

JLI NKARM Set Speed( pPar as- >Speed) ;

/1

/1l Connect to target CPU

/1

r = JLI NKARM Connect () ;

if (r) {
printf("Could not connect to target.\n");
return -1;

}

return O

}

/*********************************************************************

*

* mai n

*/

int main(int argc, char* argv[], char* envp[]) {
I NI T_PARAS Par as;
int r;
/1
/'l Zero-initialize structure to nake sure that default values are configured
/1l for fields that are not used. In this sanple we use a sinple connect via USB
/1 so no need to setup Paras. HostlF and Paras. Seri al No

/1
nenset (&Paras, 0, sizeof (1IN T_PARAS));
Par as. Target | F = JLI NKARM TI F_SWD,
/1

/1 Target interface speed in kHz

/'l Al'so possible: JLI NKARM SPEED AUTO, JLI NKARM SPEED ADAPTI VE
I

Par as. Speed

Paras. sSettingsFile
I

/'l Sel ect device: For a list of valid values see

/'l http://ww. segger.conijlink _supported_devices. htni

1000;
"Sanmpl e_DebugFl ash. j|i nk";

I

Par as. sDevi ce = "AT91SAMAS16C"

I

/'l No special JLink script file needed for this device
I

Paras. sScriptFile = NULL
printf("Initializing debugger...\n");

r = _InitDebugSessi on(&Paras);
if (r <0 {
printf("Initialization of debug session failed.\n");
return -1;
}
printf("Debugger initialized successfully.\n");
/1
/1 Fromnow on the target is identified and we can start working with it.
/1
/1
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/1

/1 Close connection to J-Link
/1

JLI NKARM Cl ose() ;

return O;
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4.7 Handling multiple connections at once

With the current version of the J-Link DLL, a custom application can only handle a single
connection to one J-Link/ Flasher. If a connection to a different probe/ programmer should
be opened, the existing connection must be closed beforehand. This means that mulitple
“parallel” connections are not natively supported.

J-Link DLL

J-Link DLL

For applications which need to handle multiple parallel connections, one of the following
methods may be used.
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4.7.1 Forking child processes

One approach makes it possible to handle multiple J-Link/ Flasher connections in parallel
by using child processes:

For each connection to handle, the main process creates a child process
Each child process then loads a seperate instance of the J-Link library

e After loading the library, each child process can then handle one J-Link/ Flasher
connection

The J-Link SDK for Windows comes with sample applications (parent and child) which
demonstrate this method. See Sanpl es\ C\ Mul t i Connect i on_Chi | dProcs\ for more infor-
mation.

J-Link DLL

J-Link DLL

J-Link DLL
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4.7.2 Copying the library
A different approach makes it possible to handle multiple J-Link/ Flasher connections by
copying the library file:

e For each connection to handle, a copy of the J-Link library file is created and renamed
(e.g. JLinkARM_1.dll, JLinkARM_2.dll, JLinkARM_3.dlIl)

e The custom application can now load each copy of the library independent of the others

e After that, each instance of the J-Link library can handle one J-Link/ Flasher connection

The J-Link SDK for Windows comes with a sample application which demonstrates this
method. See Sanpl es\ C\ Mul ti Connecti on_DLLCopi es\ for more information.

JlinkARM_1.dII

JlinkARM_2.dlI

JlinkARM_3.dlI
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4.8 Implementation Samples

4.8.1 Using the DLL built-in flash programming functionality

#i ncl ude <coni o. h>

#i ncl ude <stdi o. h>

#i ncl ude <wi ndows. h>

#i ncl ude "JLi nkARMDLL. h"

#i nclude "main. h
/*********************************************************************

*
J defines, configurable
*

EE R S S S I S S S

*/

#def i ne DEVI CE_NAME " AT91SAM/ S256"

#define FI LE NAME "C.\\firmare. bin"

#def i ne FLASH_START_ADDR  0x100000

#def i ne PROJ_DI R "\"C\\My Project\\ProjectFile.jlink\""
#def i ne SETTI NGS_FI LE "\"C\\My Project\\SettingsFile.jlink\""

/*********************************************************************
*
* mai n
*/
int main(void) {
char acQut [ 4000] ;
const char* sErr;
i nt Fil eSi ze;
us * pBuf f er;
FI LE * pFil e;
I NI T_PARAS Par as;
printf("SEGGER J-Link project file selection and flash downl oad \
sanpl e application.\n\n");

nenmset (&Par as, 0, sizeof (1IN T_PARAS));

Par as. Target | F = JLI NKARM Tl F_SWD;

Il

/1 Target interface speed in kHz

/'l Al so possible: JLI NKARM SPEED AUTO, JLI NKARM SPEED_ADAPTI VE
Il

Par as. Speed = 1000;
Paras. sSettingsFile = SETTI NGS_FI LE;
Par as. sDevi ce = DEVI CE_NAME;

printf("lnitializing debugger...\n");

Il

//Use the _InitDebugSession function fromthe startup sequence
//to correctly connect to the device

Il

r = _InitDebugSessi on(&Par as);

if (r <0) {
printf("lnitialization of debug session failed.\n");
return -1;

}

Il

/'l Load and read bin file

Il

printf("Loading sanple application " PROO_DIR "...");

pFile = fopen(Fl LE_NAME, "rb");

if (pFile == NULL) {
printf("Could not open file.\n");
goto OnError;

}

fseek(pFile, 0, SEEK END);

FileSize = ftell (pFile);

fseek(pFile, 0, SEEK SET);
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pBuffer = (U8*) nualloc(FileSize);
if (pBuffer == NULL) {
printf("Could not allocate file buffer.\n");
goto OnError;
}
fread(pBuffer, 1, FileSize, pFile);
printf("OK\n");
fclose(pFile);
I
/1 Downl oad application
I
printf("Downl oadi ng sanple application...");
JLI NKARM Reset () ;
JLI NKARM Begi nDownl oad(0) ;
/'l Indicates start of flash downl oad
JLI NKARM Wit eMen{ FLASH_START_ADDR, Fil eSize, pBuffer);
/1 Download file (into flash).
JLI NKARM_EndDownl oad() ; /1 Indicates end of flash downl oad
free(pBuffer);
printf("OK\n");
I
/1 Let target application run
I
printf("Starting target application...");
JLI NKARM Reset () ;
JLI NKARM Go() ;
printf("OK\n");
OnError:
JLI NKARM Cl ose() ;
printf("Press any key to continue...");
_getch();
return O;

4.8.2 Locate the latest installed version of the J-Link DLL

Path to latest J-Link installation is placed in the registry at:
HKEY_CURRENT_USER\ Sof t war e\ SEGGER\ J- Li nk Key: InstallPath

#i ncl ude <stdi o. h>

#i ncl ude <wi ndows. h>

int main(void) {
LONG | Regi stryAPI resul t;
LPCTSTR | pVal ueNane;
LPCTSTR | pSubKey;

HKEY HKCU;

HKEY HKLM

LPBYTE JLi nkSof t war eRoot ;

DWORD dwBuf Len;

dwBuf Len = 320;

JLi nkSof t war eRoot = mal | oc(dwBuf Len) ;

| pSubKey = " Sof t war e\ \ SEGGER\ \ J- Li nk";
| pval ueNamne = "Instal |l Pat h";

Il
/'l Search HKEY_CURRENT_USER for Registry Key
Il
printf("Searching HKEY_CURRENT_USER for install path of J-Link software.\n");
| Regi stryAPlI result = RegOpenKeyEx( HKEY_CURRENT_USER, | pSubKey, 0,
KEY_QUERY_VALUE, &HKCU );
if (I RRegistryAPIresult == ERROR_SUCCESS) {
Il
/'l Key found, search for value of InstallPath
Il
| Regi stryAPlIresult = RegQueryVal ueEx( HKCU, | pVal ueNane, NULL, NULL,
JLi nkSof t war eRoot, &JwBuf Len) ;
if (I RegistryAPIresult != ERROR _SUCCESS) {
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printf("The value InstallPath is not present in
HKEY CURRENT _USER\\ Sof t war e\ \ SEGGER\ \ J- Li nk.\n");
}

RegCl oseKey( HKCU );
} else {
printf("The registry path HKEY_CURRENT_USER\ \ Sof t war e\ \ SEGGER\ \ J- Li nk
is not present.\n Searching in HKEY_LOCAL_MACH NE\n");
}
Il
/'l Key of value not found. search HKEY_LOCAL_MACHI NE for registry entry
Il
if (I RegistryAPlIresult != ERROR_SUCCESS) {
| Regi stryAPIresult = RegOpenKeyEx( HKEY_LOCAL_MACHI NE, | pSubKey, 0,
KEY_QUERY_VALUE, &HKLM );
if (I RegistryAPIresult != ERROR_SUCCESS) {
printf("The registry path HKEY_LOCAL_MACHI NE\\ Sof t war e\ \ SEGGER\ \ J- Li nk
is not present.\n");
} else {
Il
/'l Key found, search for value of InstallPath
Il
| Regi stryAPIresult = RegQueryVal ueEx( HKLM | pVal ueNane, NULL, NULL,
JLi nkSof t war eRoot, &JwBuf Len);
if (I RegistryAPIresult != ERROR_SUCCESS) {
printf("The value InstallPath is not present in
HKEY_LOCAL_MACHI NE\ \ Sof t war e\ \ SEGGER\\ J- Li nk.\ n");
}

}
Regd oseKey( HKLM);

}

if ((IRegistryAPIresult == ERROR _SUCCESS) && (dwBuflLen > 0)) {
printf("The J-Link software is installed at: %\n", JLinkSoftwareRoot);
return O;

} else {
printf("Error: J-Link software not found!'\n");
return -1;

4.8.3 Store custom licenses on J-Link

All J-Links come with a special area (configuration) area.

In this area, there are some bytes reserved to store custom licenses (e.g. for third party
software which are locked to a specific J-Link).

Below, some examples for each use case (Add, Delete, Show license(s)) are given.
4.8.3.1 Add custom license

static int _ExecLi censeAdd(const char* s) {
int r;
_Eat Wi te(&s);
r = JLINK_EMJ_AddLi cense(s);
Il
/'l Check result
Il
switch (r) {

case 0: printf("License \"%\" added successfully.\n", s); br eak;
case 1: printf("License \"%\" already exists.\n", s); br eak;
case -1: printf("Failed to add license \"%\".\n", s); br eak;
case -2: printf("Failed to add License \"%\".\n", s); br eak;
case -3: printf("Not enough space to add license \"%\".\n", s); br eak;
default: printf("Unknown error (Error code: %)\n", r); br eak;
}

return r;
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4.8.3.2 Erase all custom licenses

static int _ExeclLicenseErase(void) {
i f (JLINK_EMJ EraselLicenses() < 0) {
printf("Failed to erase |licenses.\n");

return -1; // Error, could not wite |license area
printf("All licenses erased successfully.\n");
return O; /'l OK |icenses erased successfully

4.8.3.3 Show licenses

static int _ExecLi censeShow(void) ({
static const char* _aFeature[] = {"RD","FlashBP", "Fl ashDL", " JFl ash", " GDB"};

U8 ac[0x50 + 0x100]; int r;
Il
/1 Show built-in |icenses
Il
r = JLINK_Get Avai | abl eLi cense(&ac[ 0], sizeof(ac));
if (r >=0) {
printf("Built-in |licenses: %\n", ac);
} else {
printf("Could not determine available |licenses.\n");
return -1;
}
Il
/1 Show installable |icenses
Il

r = JLINK_EMJ_Get Li censes(ac, sizeof(ac));
switch (r) {

case O: printf("No installable |licenses.\n"); return O;
case -1: printf("Failed to get licenses.\n"); return -1;
case -2: printf("Failed to read |license area.\n"); return -2;
case 0x150: r--; break;

defaul t: br eak;

}

ac[r] = 0;

printf("lInstalled |icenses: %\n", ac);

return O;

4.8.3.4 Show SWO printf Output (SWO Viewer)

typedef struct {
char acDevi ce[128];
u32 CPUFr eq;
u32 SWOFr eq;
us2 | TMVAasK;
} SWO _CONFI G
#define SWO FREQ LIMT (0) // 0: No linmt, always use highest speed
static SWD CONFI G _Confi g;
int _lnitSWSW CONFI G pConfig) {

int r;

/1

/1 Initialize sone default val ues.
/1

sprintf(pConfig->acDevice, "STM3B2F407IE");

pConfi g- >CPUFreq = 0;
pConfi g- >SWOFreq = O;
pConfi g->I TMVask = 0x01;
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/1
/1 Fromthis point J-Link has to be configured.
/1l e.g. by following the DLL startup sequence inplenentation with
/1 _InitDebugSession();
/1
/1
/1l Measure current CPU speed.
/1 If target is running at another speed as when doing SWO, set it nanually.
/1
r = JLI NKARM Measur eCPUSpeed(-1, 1);
if (r ==0) {
return -1; // CPU frequency detection not available for this device
} elseif (r <0) {
return -1; // Error while detecting frequency
}
pConfi g->CPUFreq = r;
/1
/'l Get conpatible SWO speed which can be achi eved by J-Link and target
/1 with the given target speed.
/1
r = JLI NKARM SWO Get Conpati bl eSpeeds(pConfi g- >CPUFreq, SWO FREQ LIMT, \
& pConfi g->SQ0OFreq), 1);
if (r <0 {
return -1;

}

return O;

static int _Target Thread(void) {

char abDat a[ 0x1000] ;
i nt i;
i nt r;
I
/'l Make sure J-Link has been configured.
/1l e.g. by following the DLL startup sequence inplenentation with
/1 _InitDebugSession();
I
I
/1 Enable SWO on target and J-Link.
I
r = JLI NKARM SWO Enabl eTar get (_Confi g. CPUFreq, _Config. SWOFreq, \
JLI NKARM SO | F_UART, _Config. | TMvask);

if (r '=0) {

goto C ose;
}
I
/1 Display sone information in |og.
I
printf("INFO Target CPU is running @%l kHz\r\n", _Config. CPUFreq / 1000);
printf("INFO Receiving SWO data @ % kHz\r\n", _Config. SWOFreq / 1000);
printf("INFO Data fromstinmulus port(s) matching 0x% 8X:\r
, _Config. | TMVask) ;
Printf ("o m i m e oo \r\n");
I
/1l Read and print data.
I
do {

I

/'l Iterate through all possible stinulus ports and read if enabled

I

for (i =0; i <32; i++) {

if (_Config.lTMvask & (1luL << i)) {
r = JLI NKARM SWO ReadStinulus(i, abData, sizeof(abData) - 1);

if (r >0 {

abData[r] = O;

printf(abData); /1 Prints output on screen
}

}
}

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



186 CHAPTER 4 Implementation Samples

SYS Sl eep(2);
} while (MAIN_C oseConnection == 0);
/1
/1 Stop SWO on target and enul at or
/1
r = JLI NKARM SWOD Di sabl eTar get (_Confi g. | TMVask) ;
/1
/'l C ose debug session
/1
Cl ose:
JLI NKARM Cl ose();
_Target ThreadExited = 1;
return O;

}

4.8.4 Disabling dialogs

It is possible to disable specific dialogs or have them close automatically after a given
timeout.

/*********************************************************************

*

* mai n

*/

void main(void) {
I

/| Set Bat chMbde
// This conmand is used to tell the J-Link DLL that it is used in

/' batch-node / automatized node, so sone dialogs etc. will automatically
/1 close after a given tineout.

I

JLI NK_ExecConmand( " Set Bat chMbde = 1", NULL, O0);

I

/1 Disable emul ator selection dialog

I

JLI NKARM_EMJ_Sel ect ByUSBSN( <Seri al No>) ;

JLI NKARM EMJ_Sel ect | P("<I P Address>", <BufferSize>, <Port>);
;; Di sabl e firnware update dial og

{J{_I NK_ExecCommand( " Si | ent Updat eFW, NULL, O0);

;; Di sabl e device sel ection dial og

{J{_I NK_ExecConmand( " Devi ce = <devi ce nanme>", NULL, 0);
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Criteria for J-Link compatible IDEs

J-Link compatible IDEs are listed by SEGGER in the web at http://www.segger.com/jlink-
ide-integration.html .

When you are developing software to work with J-Link, such as adding J-Link support to
your IDE, SEGGER can, if you wish to, list your software as compatible to J-Link. To be J-
Link compatible and get listed some criteria have to be met:

The device name is passed before connect

A settingsfile pathname is passed. Settings files should be project dependent, not global
Flash breakpoints can be used

The performance is ‘good’, there are preferable no unnecessary API function calls

No “double” flash programming (correct use of Begin/End Download)

Good speeds (e.g. 1MHz) are used as default

Reset selection

Compatibility with all J-Links (not just Lite, or regular, ...)

No use of deprecated API functions, like the old FLASH API

Allows upgrade of DLL (not locked to specific version)

The DLL startup sequence is used correctly. For further information please refer to DLL
startup sequence implementation on page 174.

If you want to get listed, contact SEGGER by e-mail at info@segger.com.

Please provide all information, the software you whish to get listed, and if needed a license
for it to SEGGER for testing the software.

Note

SEGGER reserves the right to list or not list software as J-Link supported, in any case
and independent of whether all criteria are met, or not.
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Chapter 5
Python support

This chapter describes how the J-Link API functions can be called from a Python script.
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5.1 Using the ctypes Python package

The J-Link API functions can be called by using the ctypes Python package.

The ctypes Python package is part of The Python Standard Library and provides C compat-
ible data types.

Furthermore, it allows calling functions in DLLs or shared libraries, like the J-Link DLL.

The Samples_Startup_Python3.py sample script demonstrates the usage of the J-Link
API from Python using the ctypes package.

For a complete documentation of the C API functions, please refer to API Functions on
page 52.
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5.2 Using the jlinksdk Python package

The J-Link SDK comes with the jlinksdk Python package that can be used to call J-Link API
functions from Python in a “pythonic” way.
The jlinkdsdk Python package provides most of the essential functions of the J-Link API.

Note

The Python package is basically just a collection of wrappers to have “pythonic” func-
tions for the J-Link API (which is written in C). You can always implement such wrap-
per functions yourself. For more information on this, please refer to Using the ctypes
Python package on page 189.

The jlinksdk_StartupSequence.py sample script inside the Python3Package subdirec-
tory demonstrates the usage of the J-Link API using the jlinksdk package.

For a complete documentation of the Python API functions, please refer to API Functions
on page 190.

The jlinksdk Python package can be installed using pip with the .whl file by calling:

pip install <path/to/.whl>

Note

When having multiple python interpreter versions installed, different interpreter ver-
sions can have different pip versions as well. This is the case for some Linux distrib-
utions, where “pip” refers to pip for Python2 and “pip3” must be used for Python3
packages. Make sure to install the jlinksdk package using the pip version for the in-
tended python version.

5.2.1 API Functions

The table below lists the available functions and classes of the J-Link API for Python provided
by the jlinksdk package.

Detailed descriptions of the functions and classes can be found in the sections following
this table.

Note

Most of the functions and classes are members of the JLink() class.
Therefore an instance of the JLink class needs to be created in order to call any of
the API functions.

Routine ‘ Explanation

Main classes

JLink() ‘ Main class to call API functions.

Classes used as equivalent of defines/enums

BP() (;ontains values for the JLI NKARM BP_* de-
fines.

EMU_CAP() I\C/SiléaAlFr:—svgtleL;ﬁ]segor the JLI NKARM E-

GO_FLAG() ;Zﬂfggirl_sA\éiLuzse;%reEhe JLI NKAR-

HOST_IF() VT | P defines,
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Routine

Explanation

RESET_TYPE()

Contains values for the ARM RESET_TYPE
values.

SPEED()

Contains values for the JLI NKARM SPEED *
defines.

TIF()

Contains values for the JLI NKARM TI F_*
defines.

RTTERMINAL_CMD()

Contains values for the JLI NKARM RTTER-
M NAL_CMD * defines

RTTERMINAL_BUFFER_DIR()

Contains values for the JLI NKARM RTTER-
M NAL_BUFFER DI R * defines

STRACE_CMD()

Contains values for the JLI NK_S-
TRACE_CMD* defines

STRACE_CNT_TYPE()

Contains values for the JLI NK_STRACE CN
T _TYPE * values.

STRACE_EVENT_TYPE()

Contains values for the JLI NK_S-
TRACE_EVENT_TYPE* defines

STRACE_OP()

Contains values for the JLI NK_STRACE_OP*
defines

Classes for register index definitions

ARM_REG() Contains values for the ARM_REG enum.
CM3_REG() gr?S:sms values for the JLI NKARM_CMVB_REG
CM4_REG() Contains values for the JLI NKARM CM4_REG

enum.

CORTEX_R4_REG()

Contains values for the JLI NKARM COR-
TEX_R4_REG enum.

RX_REG()

Contains values for the JLI NKARM RX REG
enum.

MIPS_REG()

Contains values for the JLI NKARM RX_REG
enum.

JLINK_8051_REG()

Contains values for the JLI NK_8051_REG *
defines.

BT5511 REG()

Contains values for the
JLI NK_BT5511_REG * defines.

CF_REG()

Contains values for the JLI NK_CF_REG
enum.

POWER_PC_REG()

Contains values for the JLI NK_POW
ER_PC_REG enum.

RISCV_REG()

Contains values for the JLI NK_RI SCV_REG
enum.

ARM_V8AR_REG()

Contains values for the JLI NK_AR-
M VBAR REG enum.

Classes used as equivalent to structs

CONNECTION_INFO()

Python equivalent of the JLI NKARM E-
MJ_CONNECT _I NFO struct.

MEM_ZONE_INFO()

Python equivalent of the
JLI NK_MEM ZONE_| NFO struct.

RTTERMINAL_START()

Python equivalent of the JLI NK_RTTERM -
NAL_START struct.
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Routine

Explanation

RTTERMINAL_STOP()

Python equivalent of the JLI NK_RTTERM -
NAL_ STOP struct.

RTTERMINAL_BUFDESC()

Python equivalent of the JLI NK_RTTERM -
NAL_BUFDESC struct.

RTTERMINAL_STATUS()

Python equivalent of the JLI NK_RTTERM -
NAL_STATUS struct.

STRACE_EVENT_INFO()

Python equivalent of the JLI NK_S-
TRACE_EVENT _| NFO struct.

STRACE_TIMESTAMP_INFO()

Python equivalent of the JLI NK_S-
TRACE_TI MESTAMP_| NFO struct.

STRACE_INST_STAT()

Python class to make STRACE Get | nst S-
t at s() data easier to handle.

Set up functions

GetCDLLInst()

Returns handle of the loaded J-Link DLL in-
stance.

GetWinDLLInst()

Returns handle of the loaded J-Link DLL in-
stance.

Basic functions

Close() Closes the JTAG connection.

Connect() Establish connection to the target system.
Restarts the target core after it has been

Go()
halted.

GOEX() Restarts the target core after it has been
halted.

Halt() Halts the target core.

Exec() Executes a J-Link Command String.

IsConnected() Checks whether a target connection is
open.

IsHalted() Checks whether the target core is halted.
Checks whether a connection to a J-Link is

IsOpen()
open.

Open() Opens a connection to J-Link.

System control functions

DownloadFile()

Writes a given data file to a specified des-
tination address.

EraseChip()

Erases flash contents of the target device.

GetDLLVersion()

Returns the version of the DLL as integer.

GetDLLVersionString()

Returns the version of the DLL as string.

GetEmuCaps() Returns emulator capability flags.
GetEmulList() Returns a list of all connected emulators.
GetSpeed() Returns the actual speed of JTAG connec-

tion.

SetLogFile()

Sets the path to a lodfile.

SetSpeed() Sets the speed for JTAG communication.
Configuration functions
ConfigJTAG() Configures JTAG scan chain.
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Routine Explanation
Retrieves entire IRLen of all devices in the
GetlRLen() JTAG scan chain.
Reset functions
Reset() Resets and halts the ARM core.
ResetTAP() Resets the TAP controller via TRST.

Memory functions

FlashDownload

Context manager for flash downloads.

GetMemZones()

Returns the different memory zones sup-
ported by the currently connected CPU.

ReadMem()

Reads memory from the target system.

ReadMemIndirect()

Reads memory from the target system.

Reads memory directly from the target

ReadMemHW() system

ReadMemU8() gfz;(gss memory from the target in units of

ReadMemU16() Ile?tc)liismemory from the target in units of

ReadMemU32() gg?giismemory from the target in units of

ReadMemU64() Ei?glisésmemory from the target in units of

WriteMem() Writes memory to the target system.

WriteU8() Writes one byte to the target system.

WriteU16() }L_/Z:]:ces a unit of 16-bits to the target sys-

WriteU32() ’\clgrr‘]:ces a unit of 32-bits to the target sys-

WriteU64() ,\clgg:ces a unit of 64-bits to the target sys-
Functions for debugging

CIrBPEX() Clear a breakpoint.

SetBPEX() Set a code breakpoint.

Disassemblelnst()

Disassembles instruction at a certain ad-
dress.

ReadReg() Reads a CPU register.
ReadRegs() Reads multiple CPU registers at once.
WriteReg() Writes a CPU register.
WriteRegs() Writes multiple CPU registers at once.

RTT fu

nctions

RTTERMINAL_Start()

Starts RTT processing.

RTTERMINAL_Stop()

Stops RTT processing.

RTTERMINAL_GetNumBuf()

Retrieves number of current up or down
buffers.

RTTERMINAL_GetDesc()

Retrieves buffer name, buffer size and
flags of selected up or down buffer.

RTTERMINAL_GetStat()

Retrieves RTT status information.

RTTERMINAL_Read()

Reads bytes from the RTT host-side buffer.

J-Link ARM SDK (UM08002)

© 2004-2021 SEGGER Microcontroller GmbH



194

CHAPTER 5

Using the jlinksdk Python package

Routine

Explanation

RTTERMINAL_Write()

Writes data to the RTT buffer.

RTTERMINAL_Control()

Calls internal command to control RTT.

STRACE

functions

STRACE_Start()

Starts capturing STRACE data.

STRACE_Stop()

Stops capturing STRACE data.

STRACE_GetInstStats()

Can be used to get execution information.

STRACE_Config()

Function to configure STRACE.

STRACE_Control()

Configure STRACE run-time settings.

STRACE_SetCodeFetchEvent()

Set start trace on code fetch event.

STRACE_SetDataAccEvent()

Set start trace on data access event.

STRACE_SetDatalLoadEvent()

Set start trace on data load event.

STRACE_SetDataStoreEvent()

Set start trace on data store event.

STRACE_CIrEvent()

Clear specific trace event.

STRACE_CIrAllEvents()

Clear all trace events.

STRACE_SetBufSize()

(MTB only) Set and configure MTB buffer
size.

STRACE_Read()

Read STRACE data.

STRACE_ReadEx()

Read STRACE data with timestamps.

5.2.1.1 JLink()

Class description

This class includes all of the following pythonic API functions.
An instance of this class is needed to call its member functions.
If no J-Link DLL path is passed, this class will try to auto-detect the DLL.

Members

All following Python API functions.

Parameters
Parameter Description
sDLLPath (optional) Path to J-Link DLL. (Default: None => Auto detec-
tion)
Syntax
jlink = jlinksdk.JLink()

Possible errors

Raises a JLinkError on creation if...

e the operating system is not supported

e the J-Link DLL was not found

e loading the J-Link DLL fails

5.2.1.2 BP()

Class description

This class is the Python equivalent of the JLI NKARM BP_* C defines from JLINKARM_Con-

st.h.
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Members
Member Description

TYPE_ARM JLINKARM_BP_TYPE_ARM
TYPE_THUMB JLINKARM_BP_TYPE_THUMB
IMP_SW_RAM JLINKARM_BP_IMP_SW_RAM
IMP_SW_FLASH JLINKARM_BP_IMP_SW_FLASH
IMP_SW JLINKARM_BP_IMP_SW
IMP_HW JLINKARM_BP_IMP_HW
IMP_ANY JLINKARM_BP_IMP_ANY

Syntax

Cap = EMJ_CAP. RAWRACE()

5.2.1.3 CONNECTION_INFO()

Class description

This class is the Python equivalent of the JLI NKARM EMJ CONNECT | NFO C struct from

JLINKARM_Const.h.

Members

Member Description
SN Serial number
HostIF Host interface
sIP IP
HWVersion Hardware version
abMACAddr MAC-Address
sProduct Product name
sNickname Nickname
sFW Firmware
Syntax

conl nfo = CONNECTI ON_I NFQ()

5.2.1.4 EMU_CAP()

Class description

This class is the Python equivalent of the JLI NKARM EMJ CAP_* C defines from JLINKAR-

M_Const.h.
Members
Member Description
RESERVED JLINKARM_EMU_CAP_RESERVED
GET_HW_VERSION JLINKARM_EMU_CAP_GET_HW_VERSION
WRITE_DCC JLINKARM_EMU_CAP_WRITE_DCC
ADAPTIVE_CLOCKING ;II;II(IE\I KARM_EMU_CAP_ADAPTIVE_CLOCK-

READ_CONFIG JLINKARM_

EMU_CAP_READ_CONFIG
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Member Description
WRITE_CONFIG JLINKARM_EMU_CAP_WRITE_CONFIG
TRACE_ARM79 JLINKARM_EMU_CAP_TRACE_ARM79
WRITE_MEM JLINKARM_EMU_CAP_WRITE_MEM
READ_MEM JLINKARM_EMU_CAP_READ_MEM
SPEED_INFO JLINKARM_EMU_CAP_SPEED_INFO
EXEC_CODE JLINKARM_EMU_CAP_EXEC_CODE
GET_MAX_BLOCK_SIZE IJVILLIJ'EEQI;YIE IIEET_MAX_B LOCK_SIZE
GET_HW_INFO JLINKARM_EMU_CAP_GET_HW_INFO
SET_KS_POWER JLINKARM_EMU_CAP_SET_KS_POWER
RESET_STOP_TIMED JLINKARM_EMU_CAP_RESET_STOP_TIMED
GET_LICENSE_INFO JLINKARM_EMU_CAP_GET_LICENSE_INFO
MEASURE_RTCK_REACT IJ\/ILlB'EéﬁI;fII\ZEASU RE_RTCK_REACT
SELECT_IF JLINKARM_EMU_CAP_SELECT_IF
RW_MEM_ARM79 JLINKARM_EMU_CAP_RW_MEM_ARM79
GET_COUNTERS JLINKARM_EMU_CAP_GET_COUNTERS
READ_DCC JLINKARM_EMU_CAP_READ_DCC
GET_CPU_CAPS JLINKARM_EMU_CAP_GET_CPU_CAPS
EXEC_CPU_CMD JLINKARM_EMU_CAP_EXEC_CPU_CMD
SWO JLINKARM_EMU_CAP_SWO
WRITE_DCC_EX JLINKARM_EMU_CAP_WRITE_DCC_EX

JLINKARM_EMU_CAP_UP-

UPDATE_FIRMWARE_EX DATE_FIRMWARE_EX

FILE_IO JLINKARM_EMU_CAP_FILE_IO
REGISTER JLINKARM_EMU_CAP_REGISTER
INDICATORS JLINKARM_EMU_CAP_INDICATORS
TEST_NET_SPEED JLINKARM_EMU_CAP_TEST_NET_SPEED
RAWTRACE JLINKARM_EMU_CAP_RAWTRACE
GET_CAPS_EX JLINKARM_EMU_CAP_GET_CAPS_EX

Syntax (example)
Cap = EMJ_CAP. RAWIRACE

5.2.1.5 GO_FLAG()

Class description
This class is the Python equivalent of the JLI NKARM GO FLAG * C defines from JLINKAR-

M_Const.h.
Members
Member Description
OVERSTEP_BP JLINKARM_GO_FLAG_OVERSTEP_BP
DISABLE_INT JLINKARM_GO_FLAG_DISABLE_INT
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Syntax
Fl ag = GO FLAG OVERSTEP_BP

5.2.1.6 HOST_IF()

Class description

Using the jlinksdk Python package

This class can be used like a C enum containing the JLI NKARM HOSTI F_* defines from

JLINKARM_Const.h.

Members
Member Value
UsB JLINKARM_HOSTIF_USB
TCPIP JLINKARM_HOSTIF_IP
Syntax

hostif = HOST_I F. USB

5.2.1.7 MEM_ZONE_INFO()

Class description

This class is the Python equivalent of the JLI NK_MEM ZONE_| NFO C struct from JLINKAR-

M_Const.h.
Members
Members Description
sName Name
sDesc Description
VirtAddr Virtual address
Syntax

Info = MEM ZONE_| NFQ()

5.2.1.8 RESET_TYPE()

Class description

This class can be used like the ARM RESET_TYPE C enum from JLINKARM_Const.h.

Members
Member Value
NORMAL JLINKARM_RESET_TYPE_NORMAL
CORE JLINK_RESET_TYPE_CORE
RESET_PIN JLINK_RESET_TYPE_RESET_PIN
Syntax

Reset Type = RESET_TYPE. NORVAL

J-Link ARM SDK (UM08002)

© 2004-2021 SEGGER Microcontroller GmbH



198

5.2.1.9 SPEED()

CHAPTER 5

Class description
This class can be used like a C enum containing the JLI NKARM SPEED * from JLINKAR-

M_Const.h.
Members
Member Value
ADAPTIVE ifﬂgggg D_ADAPTIVE
AUTO JLINKARM_SPEED_AUTO
Syntax

Tl FSpeed = SPEED. AUTO

5.2.1.10 TIF()

Class description
This class can be used like a C enum containing the JLI NKARM Tl F_* from JLINKAR-

Using the jlinksdk Python package

M_Const.h.
Members
Member Value

JTAG JLINKARM_TIF_JTAG
SWD JLINKARM_TIF_SWD
FINE JLINKARM_TIF_FINE
ICSP JLINKARM_TIF_ICSP
SPI JLINKARM_TIF_SPI
Cc2 JLINKARM_TIF_C2
CIJTAG JLINKARM_TIF_CITAG
SWIM JLINKARM_TIF_SWIM
PDI JLINKARM_TIF_PDI
MC2WITAG_TDI JLINKARM_TIF_MC2WITAG_TDI

Syntax

Tif = TIF. JTAG

5.2.1.11 RTTERMINAL_CMD()

Class description

This class can be used like a C enum containing the JLI NKARM RTTERM NAL_CMD * from
JLINKARM_Const.h.

Members
Member Value
START JLINKARM_RTTERMINAL_CMD_START
STOP JLINKARM_RTTERMINAL_CMD_STOP
GETDESC JLINKARM_RTTERMINAL_CMD_GETDESC
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Member Value
GETNUMBUF JLINKARM_RTTERMINAL_CMD_GETNUMBUF
GETSTAT JLINKARM_RTTERMINAL_CMD_GETSTAT
Syntax

Cmd = RTTERM NAL_CMD. START

5.2.1.12 RTTERMINAL_BUFFER_DIR()

Class description

This class can be used like a C enum containing the JLI NKARM RTTERM NAL BUFFER DI R *
from JLINKARM_Const.h.

Members

Member Value
upP JLINKARM_RTTERMINAL_BUFFER_DIR_UP
DOWN JLINKARM_RTTERMINAL_BUFFER_DIR_DOWN
Syntax

Dir = RTTERM NAL_BUFFER DI R UP

5.2.1.13 RTTERMINAL_START()

Class description

This class is the Python equivalent of the JLI NK_RTTERM NAL_START C struct from
JLINKARM_Const.h.

Members

Members Description
g;):Sf;gBlockAd- (optional) RTT Control block address
Syntax

StructStart = RTTERM NAL_START()

5.2.1.14 RTTERMINAL_STOP()

Class description

This class is the Python equivalent of the JLI NK_RTTERM NAL_STOP C struct from JLINKAR-
M_Const.h.

Members

Member Description

InvalidateTar- (optional) If set, RTTCB will be invalidated
getCB on target.

Syntax
Struct Stop = RTTERM NAL_STOP()
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5.2.1.15 RTTERMINAL_BUFDESC()

Class description

This class is the Python equivalent of the JLI NK_RTTERM NAL BUFDESC C struct from

JLINKARM_Const.h.

Members

Member Description
BufferIndex In: Index of buffer to get info about
Direction In: Buffer direction (0 = Up; 1 = Down)
sName Out: Buffer name python string
SizeOfBuffer Out: Target side buffer size
Flags Out: Buffer flags
Syntax

Struct Stop = RTTERM NAL_BUFDESC()

5.2.1.16 RTTERMINAL_STATUS()

Class description

This class is the Python equivalent of the JLI NK_RTTERM NAL_STATUS C struct from

JLINKARM_Const.h.

Members
Member Description
NumBytesTransferred Out:_ To’_cal number of bytes sent to client
application(s)
NumBytesRead Out: Total number of bytes read from the
target
HostOverflowCount Out: Indicates a buffer overflow on the
host system
. Out: 1 = RTT is running, 0 = RTT is not
IsRunning .
running
Out: Number of channels from the target
NumUpBuffers which are handled by DLL.
Out: Number of channels to the target
NumDownBuffers which are handled by DLL.
Out: Indicates which buffer(s) overflowed.
OverflowMask 1 << 0 = Buffer 0, 1 << 1 = Buffer 1, ...
Or-combination is possible, indicating that
multiple buffers overflowed.

Syntax

Struct Status = RTTERM NAL_STATUS()

5.2.1.17 STRACE_CMD()

Class description

This class is the python equivalent of the C defines JLI NK_STRACE CMD * from JLINKAR-

M_Const.h
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Members
Member Value
SET_EVENT JLINK_STRACE_SET_EVENT
CLR_EVENT JLINK_STRACE_CLR_EVENT

CLR_ALL_EVENTS

JLINK_STRACE_CLR_ALL_EVENTS

SET_BUFF_SIZE

JLINK_STRACE_SET_BUFF_SIZE

Syntax

Ord = STRACE_CMD. SET_EVENT

Class description

This class is the python equivalent of the C defines JLI NK_STRACE CNT_TYPE * from

JLINKARM_Const.h

5.2.1.18 STRACE_CNT_TYPE()

Members
Member Value

FETCHED JLINK_STRACE_CNT_TYPE_FETCHED
EXEC JLINK_STRACE_CNT_TYPE_EXEC
SKIP JLINK_STRACE_CNT_TYPE_SKIP
TOTAL_FETCHED JLINK_STRACE_CNT_TYPE_TOTAL_FETCHED
TOTAL_EXEC JLINK_STRACE_CNT_TYPE_TOTAL_EXEC
TOTAL_SKIP JLINK_STRACE_CNT_TYPE_TOTAL_SKIP

TOTAL_NUM_INSTS

JLINK_STRACE_CNT_TYPE_TOTAL_NUM_INSTS

FETCHED_EXEC

JLINK_STRACE_CNT_TYPE_FETCHED_EXEC

FETCHED_SKIP

JLINK_STRACE_CNT_TYPE_FETCHED_SKIP

EXEC_SKIP

JLINK_STRACE_CNT_TYPE_EXEC_SKIP

FETCHED_EXEC_SKIP

JLINK_STRACE_CNT_TYPE_FETCHED_EXEC_SKIP

Syntax

Type = STRACE_CNT_TYPE. FETCHED

5.2.1.19 STRACE_EVENT_INFO()

Class description

This class is the Python equivalent of the JLI NK _STRACE EVENT | NFO C struct from

JLINKARM_Const.h.

Members
Member Description
Type Specifies the type of the event.
Op See STRACE_EVENT_TYPE.*
AccessSize Used for data access trace events only.
Addr Data (_avents: L.oad/store address. Code events: In-
struction that is fetched/executed.
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Member Description
Specifies the data to be compared to. Used for
Data types JLINK_STRACE_EVENT_TYPE_DATA_ACC on-
ly.
Bits set to 1 are masked out, so not taken into
DataMask consideration during comparison. Used for Types

JLINK_STRACE_EVENT_TYPE_DATA_ACC only.

Specifies the address range for the event. Used

for operations JLINK_STRACE_OP_TRACE_IN-
CLUDE_RANGE and JLINK_STRACE_OP_TRACE_EX-
CLUDE_RANGE only. Set to 0 in all other cases.

AddrRangeSize

Syntax

EventInfo = STRACE EVENT | NFQ( Type, Op, AccessSize, Addr, Data, DataMask,
Addr RangeSi ze

5.2.1.20 STRACE_EVENT_TYPE()

Class description

This class is the python equivalent of the C defines JLI NK_STRACE EVENT_TYPE * from
JLINKARM_Const.h

Members
Member Value
CODE_FETCH JLINK_STRACE_EVENT_TYPE_CODE_FETCH
DATA_ACC JLINK_STRACE_EVENT_TYPE_DATA_ACC
DATA_LOAD JLINK_STRACE_EVENT_TYPE_DATA_LOAD
DATA_STORE JLINK_STRACE_EVENT_TYPE_DATA_STORE
Syntax

Type = STRACE_EVENT_TYPE. CODE_FETCH

5.2.1.21 STRACE_INST_STAT()

Class description
Used to make the JLINK_STRACE_INST_STAT data easier to handle

Members
Member Description
ExecCnt Exec count of an Address
FetchCnt Fetch count of an Address
SkipCnt Skip count of an Address
Syntax
Item = STRACE | NST_STAT(FetchCnt = FetchCnt, ExecCnt = ExecCnt, SkipCnt =
Ski pCnt )
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5.2.1.22 STRACE_OP()

Class description

This class is the python equivalent of the C defines JLI NK_ STRACE OP_TRACE * from
JLINKARM_Const.h

Members
Member Value
START JLINK_STRACE_OP_TRACE_START
STOP JLINK_STRACE_OP_TRACE_STOP
INCLUDE_RANGE JLINK_STRACE_OP_TRACE_INCLUDE_RANGE
EXCLUDE_RANGE JLINK_STRACE_OP_TRACE_EXCLUDE_RANGE
Syntax

Op = STRACE_OP. START

5.2.1.23 STRACE_TIMESTAMP_INFO()

Class description
This class is used to make the JLINK_STRACE_TIMESTAMP_INFO data easier to handle.

Members
Member Value
Time Timestamp value in CPU cycles.
Index of the corresponding instruction address that
Index
has been executed and analyzed.
Flags Currently Unused.
Syntax

Info = STRACE_TI MESTAMP_I NFO( Ti e, | ndex, Fl ags)

5.2.1.24 Classes for register index definitions

The following class definitions are Python equivalents of C defines or enum’s from
JLINKARM_Const.h.

The class members can be used as parameters for functions targeting specific CPU registers,
e.g.:

ReadReg()

ReadRegs()

WriteReg()

WriteRegs()

5.2.1.24.1 ARM_REG()

Class description
This class is the python equivalent of the C enum ARM REG from JLINKARM_Const.h

Members
Member Value
RO ARM_REG_RO
R1 ARM_REG_R1
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Member Value

R2 ARM_REG_R2
R3 ARM_REG_R3
R4 ARM_REG_R4
R5 ARM_REG_R5
R6 ARM_REG_R6
R7 ARM_REG_R7
CPSR ARM_REG_CPSR
R15 ARM_REG_R15
R8_USR ARM_REG_R8_USR
R9_USR ARM_REG_R9_USR
R10_USR ARM_REG_R10_USR
R11_USR ARM_REG_R11_USR
R12_USR ARM_REG_R12_USR
R13_USR ARM_REG_R13_USR
R14_USR ARM_REG_R14_USR
SPSR_FIQ ARM_REG_SPSR_FIQ
R8_FIQ ARM_REG_R8_FIQ
R9_FIQ ARM_REG_R9_FIQ
R10_FIQ ARM_REG_R10_FIQ
R11_FIQ ARM_REG_R11_FIQ
R12_FIQ ARM_REG_R12_FIQ
R13_FIQ ARM_REG_R13_FIQ
R14_FIQ ARM_REG_R14_FIQ
SPSR_SVC ARM_REG_SPSR_SVC
R13_SVC ARM_REG_R13_SVC
R14_SVC ARM_REG_R14_SVC
SPSR_ABT ARM_REG_SPSR_ABT
R13_ABT ARM_REG_R13_ABT
R14_ABT ARM_REG_R14_ABT
SPSR_IRQ ARM_REG_SPSR_IRQ
R13_IRQ ARM_REG_R13_IRQ
R14_IRQ ARM_REG_R14_IRQ
SPSR_UND ARM_REG_SPSR_UND
R13_UND ARM_REG_R13_UND
R14_UND ARM_REG_R14_UND
FPSID ARM_REG_FPSID
FPSCR ARM_REG_FPSCR
FPEXC ARM_REG_FPEXC
FPSO ARM_REG_FPSO
FPS1 ARM_REG_FPS1
FPS2 ARM_REG_FPS2
FPS3 ARM_REG_FPS3
FPS4 ARM_REG_FPS4
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Member Value
FPS5 ARM_REG_FPS5
FPS6 ARM_REG_FPS6
FPS7 ARM_REG_FPS7
FPS8 ARM_REG_FPS8
FPS9 ARM_REG_FPS9
FPS10 ARM_REG_FPS10
FPS11 ARM_REG_FPS11
FPS12 ARM_REG_FPS12
FPS13 ARM_REG_FPS13
FPS14 ARM_REG_FPS14
FPS15 ARM_REG_FPS15
FPS16 ARM_REG_FPS16
FPS17 ARM_REG_FPS17
FPS18 ARM_REG_FPS18
FPS19 ARM_REG_FPS19
FPS20 ARM_REG_FPS20
FPS21 ARM_REG_FPS21
FPS22 ARM_REG_FPS22
FPS23 ARM_REG_FPS23
FPS24 ARM_REG_FPS24
FPS25 ARM_REG_FPS25
FPS26 ARM_REG_FPS26
FPS27 ARM_REG_FPS27
FPS28 ARM_REG_FPS28
FPS29 ARM_REG_FPS29
FPS30 ARM_REG_FPS30
FPS31 ARM_REG_FPS31
R8 ARM_REG_RS8
R9 ARM_REG_R9
R10 ARM_REG_R10
R11 ARM_REG_R11
R12 ARM_REG_R12
R13 ARM_REG_R13
R14 ARM_REG_R14
SPSR ARM_REG_SPSR
Syntax

Regl ndex = ARM REG RO
5.2.1.24.2 CM3_REG()

Class description

This class is the python equivalent of the C enum JLI NKARM CMB_REG from JLINKAR-
M_Const.h
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Members

Member Value
RO JLINKARM_CM3_REG_RO
R1 JLINKARM_CM3_REG_R1
R2 JLINKARM_CM3_REG_R2
R3 JLINKARM_CM3_REG_R3
R4 JLINKARM_CM3_REG_R4
R5 JLINKARM_CM3_REG_R5
R6 JLINKARM_CM3_REG_R6
R7 JLINKARM_CM3_REG_R7
R8 JLINKARM_CM3_REG_RS8
R9 JLINKARM_CM3_REG_R9
R10 JLINKARM_CM3_REG_R10
R11 JLINKARM_CM3_REG_R11
R12 JLINKARM_CM3_REG_R12
R13 JLINKARM_CM3_REG_R13
R14 JLINKARM_CM3_REG_R14
R15 JLINKARM_CM3_REG_R15
XPSR JLINKARM_CM3_REG_XPSR
MSP JLINKARM_CM3_REG_MSP
PSP JLINKARM_CM3_REG_PSP
RAZ JLINKARM_CM3_REG_RAZ
CFBP JLINKARM_CM3_REG_CFBP
APSR JLINKARM_CM3_REG_APSR
EPSR JLINKARM_CM3_REG_EPSR
IPSR JLINKARM_CM3_REG_IPSR
PRIMASK JLINKARM_CM3_REG_PRIMASK
BASEPRI JLINKARM_CM3_REG_BASEPRI
FAULTMASK JLINKARM_CM3_REG_FAULTMASK
CONTROL JLINKARM_CM3_REG_CONTROL
BASEPRI_MAX JLINKARM_CM3_REG_BASEPRI_MAX
IAPSR JLINKARM_CM3_REG_IAPSR
EAPSR JLINKARM_CM3_REG_EAPSR
IEPSR JLINKARM_CM3_REG_IEPSR
DWT_CYCCNT JLINKARM_CM3_REG_DWT_CYCCNT
MSP_NS JLINKARM_CM3_REG_MSP_NS
PSP_NS JLINKARM_CM3_REG_PSP_NS
MSP_S JLINKARM_CM3_REG_MSP_S
PSP_S JLINKARM_CM3_REG_PSP_S
MSPLIM_S JLINKARM_CM3_REG_MSPLIM_S
PSPLIM_S JLINKARM_CM3_REG_PSPLIM_S
MSPLIM_NS JLINKARM_CM3_REG_MSPLIM_NS
PSPLIM_NS JLINKARM_CM3_REG_PSPLIM_NS
CFBP_S JLINKARM_CM3_REG_CFBP_S
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Member Value
CFBP_NS JLINKARM_CM3_REG_CFBP_NS
PRIMASK_NS JLINKARM_CM3_REG_PRIMASK_NS
BASEPRI_NS JLINKARM_CM3_REG_BASEPRI_NS
FAULTMASK_NS JLINKARM_CM3_REG_FAULTMASK_NS
CONTROL_NS JLINKARM_CM3_REG_CONTROL_NS
BASEPRI_MAX_NS JLINKARM_CM3_REG_BASEPRI_MAX_NS
PRIMASK_S JLINKARM_CM3_REG_PRIMASK_S
BASEPRI_S JLINKARM_CM3_REG_BASEPRI_S
FAULTMASK_S JLINKARM_CM3_REG_FAULTMASK_S
CONTROL_S JLINKARM_CM3_REG_CONTROL_S
BASEPRI_MAX_S JLINKARM_CM3_REG_BASEPRI_MAX_S
MSPLIM JLINKARM_CM3_REG_MSPLIM
PSPLIM JLINKARM_CM3_REG_PSPLIM
BASEPRI_BASEOQ JLINKARM_CM3_REG_BASEPRI_BASEO
FAULTMASK_BASEOQ JLINKARM_CM3_REG_FAULTMASK_BASEO
CONTROL_BASEO JLINKARM_CM3_REG_CONTROL_BASEOQ
BASEPRI_MAX_BASEOQO JLINKARM_CM3_REG_BASEPRI_MAX_BASEO

Syntax

Regl ndex = CM3_REG RO

5.2.1.24.3 CM4_REG()

Class description

This class is the python equivalent of the C enum JLI NKARM CM4_REG from JLINKAR-

M_Const.h
Members
Member Value

RO JLINKARM_CM4_REG_RO
R1 JLINKARM_CM4_REG_R1
R2 JLINKARM_CM4_REG_R2
R3 JLINKARM_CM4_REG_R3
R4 JLINKARM_CM4_REG_R4
R5 JLINKARM_CM4_REG_R5
R6 JLINKARM_CM4_REG_R6
R7 JLINKARM_CM4_REG_R7
R8 JLINKARM_CM4_REG_RS8
R9 JLINKARM_CM4_REG_R9
R10 JLINKARM_CM4_REG_R10
R11 JLINKARM_CM4_REG_R11
R12 JLINKARM_CM4_REG_R12
R13 JLINKARM_CM4_REG_R13
R14 JLINKARM_CM4_REG_R14
R15 JLINKARM_CM4_REG_R15
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Member Value
XPSR JLINKARM_CM4_REG_XPSR
MSP JLINKARM_CM4_REG_MSP
PSP JLINKARM_CM4_REG_PSP
RAZ JLINKARM_CM4_REG_RAZ
CFBP JLINKARM_CM4_REG_CFBP
APSR JLINKARM_CM4_REG_APSR
EPSR JLINKARM_CM4_REG_EPSR
IPSR JLINKARM_CM4_REG_IPSR
PRIMASK JLINKARM_CM4_REG_PRIMASK
BASEPRI JLINKARM_CM4_REG_BASEPRI
FAULTMASK JLINKARM_CM4_REG_FAULTMASK
CONTROL JLINKARM_CM4_REG_CONTROL
BASEPRI_MAX JLINKARM_CM4_REG_BASEPRI_MAX
IAPSR JLINKARM_CM4_REG_IAPSR
EAPSR JLINKARM_CM4_REG_EAPSR
IEPSR JLINKARM_CM4_REG_IEPSR
FPSCR JLINKARM_CM4_REG_FPSCR
FPSO JLINKARM_CM4_REG_FPSO0
FPS1 JLINKARM_CM4_REG_FPS1
FPS2 JLINKARM_CM4_REG_FPS2
FPS3 JLINKARM_CM4_REG_FPS3
FPS4 JLINKARM_CM4_REG_FPS4
FPS5 JLINKARM_CM4_REG_FPS5
FPS6 JLINKARM_CM4_REG_FPS6
FPS7 JLINKARM_CM4_REG_FPS7
FPS8 JLINKARM_CM4_REG_FPSS8
FPS9 JLINKARM_CM4_REG_FPS9
FPS10 JLINKARM_CM4_REG_FPS10
FPS11 JLINKARM_CM4_REG_FPS11
FPS12 JLINKARM_CM4_REG_FPS12
FPS13 JLINKARM_CM4_REG_FPS13
FPS14 JLINKARM_CM4_REG_FPS14
FPS15 JLINKARM_CM4_REG_FPS15
FPS16 JLINKARM_CM4_REG_FPS16
FPS17 JLINKARM_CM4_REG_FPS17
FPS18 JLINKARM_CM4_REG_FPS18
FPS19 JLINKARM_CM4_REG_FPS19
FPS20 JLINKARM_CM4_REG_FPS20
FPS21 JLINKARM_CM4_REG_FPS21
FPS22 JLINKARM_CM4_REG_FPS22
FPS23 JLINKARM_CM4_REG_FPS23
FPS24 JLINKARM_CM4_REG_FPS24
FPS25 JLINKARM_CM4_REG_FPS25
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Member Value
FPS26 JLINKARM_CM4_REG_FPS26
FPS27 JLINKARM_CM4_REG_FPS27
FPS28 JLINKARM_CM4_REG_FPS28
FPS29 JLINKARM_CM4_REG_FPS29
FPS30 JLINKARM_CM4_REG_FPS30
FPS31 JLINKARM_CM4_REG_FPS31
DWT_CYCCNT JLINKARM_CM4_REG_DWT_CYCCNT
MSP_NS JLINKARM_CM4_REG_MSP_NS
PSP_NS JLINKARM_CM4_REG_PSP_NS
MSP_S JLINKARM_CM4_REG_MSP_S
PSP_S JLINKARM_CM4_REG_PSP_S
MSPLIM_S JLINKARM_CM4_REG_MSPLIM_S
PSPLIM_S JLINKARM_CM4_REG_PSPLIM_S
MSPLIM_NS JLINKARM_CM4_REG_MSPLIM_NS
PSPLIM_NS JLINKARM_CM4_REG_PSPLIM_NS
CFBP_S JLINKARM_CM4_REG_CFBP_S
CFBP_NS JLINKARM_CM4_REG_CFBP_NS
PRIMASK_NS JLINKARM_CM4_REG_PRIMASK_NS
BASEPRI_NS JLINKARM_CM4_REG_BASEPRI_NS
FAULTMASK_NS JLINKARM_CM4_REG_FAULTMASK_NS
CONTROL_NS JLINKARM_CM4_REG_CONTROL_NS
BASEPRI_MAX_NS JLINKARM_CM4_REG_BASEPRI_MAX_NS
PRIMASK_S JLINKARM_CM4_REG_PRIMASK_S
BASEPRI_S JLINKARM_CM4_REG_BASEPRI_S
FAULTMASK_S JLINKARM_CM4_REG_FAULTMASK_S
CONTROL_S JLINKARM_CM4_REG_CONTROL_S
BASEPRI_MAX_S JLINKARM_CM4_REG_BASEPRI_MAX_S
MSPLIM JLINKARM_CM4_REG_MSPLIM
PSPLIM JLINKARM_CM4_REG_PSPLIM

Syntax
Regl ndex = CV4_REG RO

5.2.1.24.4 CORTEX_R4_REG()

Class description

This class is the python equivalent of the C enum JLI NKARM CORTEX R4 REG from
JLINKARM_Const.h

Members
Member Value
RO JLINKARM_CORTEX_R4_REG_RO
R1 JLINKARM_CORTEX_R4_REG_R1
R2 JLINKARM_CORTEX_R4_REG_R2
R3 JLINKARM_CORTEX_R4_REG_R3

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



210

CHAPTER 5 Using the jlinksdk Python package

Member Value
R4 JLINKARM_CORTEX_R4_REG_R4
R5 JLINKARM_CORTEX_R4_REG_R5
R6 JLINKARM_CORTEX_R4_REG_R6
R7 JLINKARM_CORTEX_R4_REG_R7
CPSR JLINKARM_CORTEX_R4_REG_CPSR
R15 JLINKARM_CORTEX_R4_REG_R15
R8_USR JLINKARM_CORTEX_R4_REG_R8_USR
R9_USR JLINKARM_CORTEX_R4_REG_R9_USR
R10_USR JLINKARM_CORTEX_R4_REG_R10_USR
R11_USR JLINKARM_CORTEX_R4_REG_R11_USR
R12_USR JLINKARM_CORTEX_R4_REG_R12_USR
R13_USR JLINKARM_CORTEX_R4_REG_R13_USR
R14_USR JLINKARM_CORTEX_R4_REG_R14_USR
SPSR_FIQ JLINKARM_CORTEX_R4_REG_SPSR_FIQ
R8_FIQ JLINKARM_CORTEX_R4_REG_RS8_FIQ
R9_FIQ JLINKARM_CORTEX_R4_REG_R9_FIQ
R10_FIQ JLINKARM_CORTEX_R4_REG_R10_FIQ
R11_FIQ JLINKARM_CORTEX_R4_REG_R11_FIQ
R12_FIQ JLINKARM_CORTEX_R4_REG_R12_FIQ
R13_FIQ JLINKARM_CORTEX_R4_REG_R13_FIQ
R14_FIQ JLINKARM_CORTEX_R4_REG_R14_FIQ
SPSR_SVC JLINKARM_CORTEX_R4_REG_SPSR_SVC
R13_SVC JLINKARM_CORTEX_R4_REG_R13_SVC
R14_SVC JLINKARM_CORTEX_R4_REG_R14_SVC
SPSR_ABT JLINKARM_CORTEX_R4_REG_SPSR_ABT
R13_ABT JLINKARM_CORTEX_R4_REG_R13_ABT
R14_ABT JLINKARM_CORTEX_R4_REG_R14_ABT
SPSR_IRQ JLINKARM_CORTEX_R4_REG_SPSR_IRQ
R13_IRQ JLINKARM_CORTEX_R4_REG_R13_IRQ
R14_IRQ JLINKARM_CORTEX_R4_REG_R14_IRQ
SPSR_UND JLINKARM_CORTEX_R4_REG_SPSR_UND
R13_UND JLINKARM_CORTEX_R4_REG_R13_UND
R14_UND JLINKARM_CORTEX_R4_REG_R14_UND
FPSID JLINKARM_CORTEX_R4_REG_FPSID
FPSCR JLINKARM_CORTEX_R4_REG_FPSCR
FPEXC JLINKARM_CORTEX_R4_REG_FPEXC
FPSO JLINKARM_CORTEX_R4_REG_FPSO0
FPS1 JLINKARM_CORTEX_R4_REG_FPS1
FPS2 JLINKARM_CORTEX_R4_REG_FPS2
FPS3 JLINKARM_CORTEX_R4_REG_FPS3
FPS4 JLINKARM_CORTEX_R4_REG_FPS4
FPS5 JLINKARM_CORTEX_R4_REG_FPS5
FPS6 JLINKARM_CORTEX_R4_REG_FPS6
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Member Value
FPS7 JLINKARM_CORTEX_R4_REG_FPS7
FPS8 JLINKARM_CORTEX_R4_REG_FPS8
FPS9 JLINKARM_CORTEX_R4_REG_FPS9
FPS10 JLINKARM_CORTEX_R4_REG_FPS10
FPS11 JLINKARM_CORTEX_R4_REG_FPS11
FPS12 JLINKARM_CORTEX_R4_REG_FPS12
FPS13 JLINKARM_CORTEX_R4_REG_FPS13
FPS14 JLINKARM_CORTEX_R4_REG_FPS14
FPS15 JLINKARM_CORTEX_R4_REG_FPS15
FPS16 JLINKARM_CORTEX_R4_REG_FPS16
FPS17 JLINKARM_CORTEX_R4_REG_FPS17
FPS18 JLINKARM_CORTEX_R4_REG_FPS18
FPS19 JLINKARM_CORTEX_R4_REG_FPS19
FPS20 JLINKARM_CORTEX_R4_REG_FPS20
FPS21 JLINKARM_CORTEX_R4_REG_FPS21
FPS22 JLINKARM_CORTEX_R4_REG_FPS22
FPS23 JLINKARM_CORTEX_R4_REG_FPS23
FPS24 JLINKARM_CORTEX_R4_REG_FPS24
FPS25 JLINKARM_CORTEX_R4_REG_FPS25
FPS26 JLINKARM_CORTEX_R4_REG_FPS26
FPS27 JLINKARM_CORTEX_R4_REG_FPS27
FPS28 JLINKARM_CORTEX_R4_REG_FPS28
FPS29 JLINKARM_CORTEX_R4_REG_FPS29
FPS30 JLINKARM_CORTEX_R4_REG_FPS30
FPS31 JLINKARM_CORTEX_R4_REG_FPS31
MVFRO JLINKARM_CORTEX_R4_REG_MVFRO
MVFR1 JLINKARM_CORTEX_R4_REG_MVFR1
R8 JLINKARM_CORTEX_R4_REG_RS8
R9 JLINKARM_CORTEX_R4_REG_R9
R10 JLINKARM_CORTEX_R4_REG_R10
R11 JLINKARM_CORTEX_R4_REG_R11
R12 JLINKARM_CORTEX_R4_REG_R12
R13 JLINKARM_CORTEX_R4_REG_R13
R14 JLINKARM_CORTEX_R4_REG_R14
SPSR JLINKARM_CORTEX_R4_REG_SPSR
D16 JLINKARM_CORTEX_R4_REG_D16
D17 JLINKARM_CORTEX_R4_REG_D17
D18 JLINKARM_CORTEX_R4_REG_D18
D19 JLINKARM_CORTEX_R4_REG_D19
D20 JLINKARM_CORTEX_R4_REG_D20
D21 JLINKARM_CORTEX_R4_REG_D21
D22 JLINKARM_CORTEX_R4_REG_D22
D23 JLINKARM_CORTEX_R4_REG_D23
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Member Value
D24 JLINKARM_CORTEX_R4_REG_D24
D25 JLINKARM_CORTEX_R4_REG_D25
D26 JLINKARM_CORTEX_R4_REG_D26
D27 JLINKARM_CORTEX_R4_REG_D27
D28 JLINKARM_CORTEX_R4_REG_D28
D29 JLINKARM_CORTEX_R4_REG_D29
D30 JLINKARM_CORTEX_R4_REG_D30
D31 JLINKARM_CORTEX_R4_REG_D31
Syntax

Regl ndex = CORTEX R4 _REG RO

5.2.1.24.5 RX_REG()

Class description

This class is the python equivalent of the C enum JLI NKARM RX_REGfrom JLINKARM_Con-

st.h
Members
Member Value

RO JLINKARM_RX_REG_RO
R1 JLINKARM_RX_REG_R1
R2 JLINKARM_RX_REG_R2
R3 JLINKARM_RX_REG_R3
R4 JLINKARM_RX_REG_R4
R5 JLINKARM_RX_REG_R5
R6 JLINKARM_RX_REG_R6
R7 JLINKARM_RX_REG_R7Y
R8 JLINKARM_RX_REG_RS8
RO JLINKARM_RX_REG_R9
R10 JLINKARM_RX_REG_R10
R11 JLINKARM_RX_REG_R11
R12 JLINKARM_RX_REG_R12
R13 JLINKARM_RX_REG_R13
R14 JLINKARM_RX_REG_R14
R15 JLINKARM_RX_REG_R15
ISP JLINKARM_RX_REG_ISP
UspP JLINKARM_RX_REG_USP
INTB JLINKARM_RX_REG_INTB
PC JLINKARM_RX_REG_PC
PSW JLINKARM_RX_REG_PSW
BPC JLINKARM_RX_REG_BPC
BPSW JLINKARM_RX_REG_BPSW
FINTV JLINKARM_RX_REG_FINTV
FPSW JLINKARM_RX_REG_FPSW
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Member Value
CPEN JLINKARM_RX_REG_CPEN
ACCUH JLINKARM_RX_REG_ACCUH
ACCUL JLINKARM_RX_REG_ACCUL
ACCUE JLINKARM_RX_REG_ACCUE
ACCU1H JLINKARM_RX_REG_ACCU1H
ACCU1L JLINKARM_RX_REG_ACCU1L
ACCULE JLINKARM_RX_REG_ACCUL1E
EXTB JLINKARM_RX_REG_EXTB
Syntax

Regl ndex = RX_REG RO
5.2.1.24.6 MIPS_REG()

Class description

This class is the python equivalent of the C enum JLI NK_M PS_REG from JLINKARM_Con-

st.h
Members
Member Value
RO JLINK_MIPS_REG_RO
R1 JLINK_MIPS_REG_R1
R2 JLINK_MIPS_REG_R?2
R3 JLINK_MIPS_REG_R3
R4 JLINK_MIPS_REG_R4
R5 JLINK_MIPS_REG_RS5
R6 JLINK_MIPS_REG_R6
R7 JLINK_MIPS_REG_R7
R8 JLINK_MIPS_REG_RS8
RO JLINK_MIPS_REG_R9
R10 JLINK_MIPS_REG_R10
R11 JLINK_MIPS_REG_R11
R12 JLINK_MIPS_REG_R12
R13 JLINK_MIPS_REG_R13
R14 JLINK_MIPS_REG_R14
R15 JLINK_MIPS_REG_R15
R16 JLINK_MIPS_REG_R16
R17 JLINK_MIPS_REG_R17
R18 JLINK_MIPS_REG_R18
R19 JLINK_MIPS_REG_R19
R20 JLINK_MIPS_REG_R20
R21 JLINK_MIPS_REG_R21
R22 JLINK_MIPS_REG_R22
R23 JLINK_MIPS_REG_R23
R24 JLINK_MIPS_REG_R24
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Member Value

R25 JLINK_MIPS_REG_R25
R26 JLINK_MIPS_REG_R26
R27 JLINK_MIPS_REG_R27
R28 JLINK_MIPS_REG_R28
R29 JLINK_MIPS_REG_R29
R30 JLINK_MIPS_REG_R30
R31 JLINK_MIPS_REG_R31
HWRENA JLINK_MIPS_REG_HWRENA
BADVADDR JLINK_MIPS_REG_BADVADDR
COUNT JLINK_MIPS_REG_COUNT
COMPARE JLINK_MIPS_REG_COMPARE
STATUS JLINK_MIPS_REG_STATUS
INTCTL JLINK_MIPS_REG_INTCTL
SRSCTL JLINK_MIPS_REG_SRSCTL
SRSMAP JLINK_MIPS_REG_SRSMAP
CAUSE JLINK_MIPS_REG_CAUSE
EPC JLINK_MIPS_REG_EPC
PRID JLINK_MIPS_REG_PRID
EBASE JLINK_MIPS_REG_EBASE
CONFIG JLINK_MIPS_REG_CONFIG
CONFIG1 JLINK_MIPS_REG_CONFIG1
CONFIG2 JLINK_MIPS_REG_CONFIG2
CONFIG3 JLINK_MIPS_REG_CONFIG3
DEBUG JLINK_MIPS_REG_DEBUG
TRACECONTROL JLINK_MIPS_REG_TRACECONTROL
TRACECONTROL2 JLINK_MIPS_REG_TRACECONTROL2
USERTRACEDATA JLINK_MIPS_REG_USERTRACEDATA
TRACEBPC JLINK_MIPS_REG_TRACEBPC
DEBUG2 JLINK_MIPS_REG_DEBUG2
PC JLINK_MIPS_REG_PC
ERROR_PC JLINK_MIPS_REG_ERROR_PC
DESAVE JLINK_MIPS_REG_DESAVE
HI JLINK_MIPS_REG_HI
LO JLINK_MIPS_REG_LO
LO1 JLINK_MIPS_REG_LO1
LO2 JLINK_MIPS_REG_LO2
LO3 JLINK_MIPS_REG_LO3
HI1 JLINK_MIPS_REG_HI1
HI2 JLINK_MIPS_REG_HI2
HI3 JLINK_MIPS_REG_HI3
INDEX JLINK_MIPS_REG_INDEX
RANDOM JLINK_MIPS_REG_RANDOM
ENTRY_LOO JLINK_MIPS_REG_ENTRY_LOO
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Member Value
ENTRY_LO1 JLINK_MIPS_REG_ENTRY_LO1
CONTEXT JLINK_MIPS_REG_CONTEXT
USER_LOCAL JLINK_MIPS_REG_USER_LOCAL
PAGE_MASK JLINK_MIPS_REG_PAGE_MASK
PAGE_GRAIN JLINK_MIPS_REG_PAGE_GRAIN
WIRED JLINK_MIPS_REG_WIRED
BADINSTR JLINK_MIPS_REG_BADINSTR
BADINSTRP JLINK_MIPS_REG_BADINSTRP
ENTRYHI JLINK_MIPS_REG_ENTRYHI
VIEWIPL JLINK_MIPS_REG_VIEWIPL
SRSMAP2 JLINK_MIPS_REG_SRSMAP2
VIEW_RIPL JLINK_MIPS_REG_VIEW_RIPL
NESTEDEXC JLINK_MIPS_REG_NESTEDEXC
NESTEDEPC JLINK_MIPS_REG_NESTEDEPC
CDMMBASE JLINK_MIPS_REG_CDMMBASE
CONFIG4 JLINK_MIPS_REG_CONFIG4
CONFIG5 JLINK_MIPS_REG_CONFIG5
CONFIG7 JLINK_MIPS_REG_CONFIG?
LLADDR JLINK_MIPS_REG_LLADDR
USERTRACEDATAZ2 JLINK_MIPS_REG_USERTRACEDATAZ2
PERFCTLO JLINK_MIPS_REG_PERFCTLO
PERFCNTO JLINK_MIPS_REG_PERFCNTO
PERFCTL1 JLINK_MIPS_REG_PERFCTL1
PERFCNT1 JLINK_MIPS_REG_PERFCNT1
ERRCTL JLINK_MIPS_REG_ERRCTL
CACHEERR JLINK_MIPS_REG_CACHEERR
TAGLO JLINK_MIPS_REG_TAGLO
DATALO JLINK_MIPS_REG_DATALO
KSCRATCH1 JLINK_MIPS_REG_KSCRATCH1
KSCRATCH2 JLINK_MIPS_REG_KSCRATCH2
WATCHLOO JLINK_MIPS_REG_WATCHLOO
WATCHLO1 JLINK_MIPS_REG_WATCHLO1
WATCHLOZ2 JLINK_MIPS_REG_WATCHLO2
WATCHLO3 JLINK_MIPS_REG_WATCHLO3
WATCHLO4 JLINK_MIPS_REG_WATCHLO4
WATCHLOS JLINK_MIPS_REG_WATCHLOS5
WATCHLOG6 JLINK_MIPS_REG_WATCHLO6
WATCHLO7 JLINK_MIPS_REG_WATCHLO7?
WATCHHIO JLINK_MIPS_REG_WATCHHIO
WATCHHI1 JLINK_MIPS_REG_WATCHHI1
WATCHHI2 JLINK_MIPS_REG_WATCHHI2
WATCHHI3 JLINK_MIPS_REG_WATCHHI3
WATCHHI4 JLINK_MIPS_REG_WATCHHI4
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Member Value
WATCHHIS JLINK_MIPS_REG_WATCHHIS5
WATCHHI6 JLINK_MIPS_REG_WATCHHI6
WATCHHI7 JLINK_MIPS_REG_WATCHHI7
Syntax
Regl ndex = M PS_REG RO

5.2.1.24.7 JLINK_8051_REG()

Class description

This class is the python equivalent of the C defines JLI NK 8051 REG * from JLINKAR-

M_Const.h
Members
Member Value
RO_BO JLINK_8051_REG_RO_BO
R1_BO JLINK_8051_REG_R1_BO
R2_BO JLINK_8051_REG_R2_B0O
R3_BO JLINK_8051_REG_R3_B0
R4_BO JLINK_8051_REG_R4_BO0
R5_BO JLINK_8051_REG_R5_BO0
R6_BO JLINK_8051_REG_R6_B0O
R7_BO0 JLINK_8051_REG_R7_BO0
RO_B1 JLINK_8051_REG_RO0O_B1
R1_B1 JLINK_8051_REG_R1_B1
R2_B1 JLINK_8051_REG_R2_B1
R3_B1 JLINK_8051_REG_R3_B1
R4_B1 JLINK_8051_REG_R4_B1
R5_B1 JLINK_8051_REG_R5_B1
R6_B1 JLINK_8051_REG_R6_B1
R7_B1 JLINK_8051_REG_R7_B1
RO_B2 JLINK_8051_REG_RO0O_B2
R1_B2 JLINK_8051_REG_R1_B2
R2_B2 JLINK_8051_REG_R2_B2
R3_B2 JLINK_8051_REG_R3_B2
R4_B2 JLINK_8051_REG_R4_B2
R5_B2 JLINK_8051_REG_R5_B2
R6_B2 JLINK_8051_REG_R6_B2
R7_B2 JLINK_8051_REG_R7_B2
RO_B3 JLINK_8051_REG_RO0O_B3
R1_B3 JLINK_8051_REG_R1_B3
R2_B3 JLINK_8051_REG_R2_B3
R3_B3 JLINK_8051_REG_R3_B3
R4_B3 JLINK_8051_REG_R4_B3
R5_B3 JLINK_8051_REG_R5_B3
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Member Value
R6_B3 JLINK_8051_REG_R6_B3
R7_B3 JLINK_8051_REG_R7_B3
PC JLINK_8051_REG_PC
A JLINK_8051_REG_A
B JLINK_8051_REG_B
DPTR JLINK_8051_REG_DPTR
SP JLINK_8051_REG_SP
PSW JLINK_8051_REG_PSW
RO JLINK_8051_REG_RO
R1 JLINK_8051_REG_R1
R2 JLINK_8051_REG_R2
R3 JLINK_8051_REG_R3
R4 JLINK_8051_REG_R4
R5 JLINK_8051_REG_R5
R6 JLINK_8051_REG_R6
R7 JLINK_8051_REG_R7
Syntax

Regl ndex = JLI NK_8051_ REG RO_BO

5.2.1.24.8 BT5511_REG()

Class description

This class is the python equivalent of the C defines JLI NK_BT5511 REG * from JLINKAR-

M_Const.h
Members
Member Value

DPS JLINK_BT5511 REG_DPS
DPTR1 JLINK_BT5511 REG_DPTR1
DPL JLINK_BT5511 REG_DPL
DPH JLINK_BT5511 REG_DPH
DPX JLINK_BT5511 REG_DPX
DPL1 JLINK_BT5511 REG_DPL1
DPH1 JLINK_BT5511 REG_DPH1
DPX1 JLINK_BT5511 REG_DPX1
ACON JLINK_BT5511 REG_ACON

Syntax

Regl ndex = BT5511_REG DPS

5.2.1.24.9 CF_REG()

Class description

This class is the python equivalent of the C enum JLI NK_CF_REGfrom JLINKARM_Const.h
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Members
Member Value
DO JLINK_CF_REG_DO
D1 JLINK_CF_REG_D1
D2 JLINK_CF_REG_D2
D3 JLINK_CF_REG_D3
D4 JLINK_CF_REG_D4
D5 JLINK_CF_REG_D5
D6 JLINK_CF_REG_D6
D7 JLINK_CF_REG_D7
AOQ JLINK_CF_REG_AOQ
Al JLINK_CF_REG_A1
A2 JLINK_CF_REG_A2
A3 JLINK_CF_REG_A3
A4 JLINK_CF_REG_A4
A5 JLINK_CF_REG_A5
A6 JLINK_CF_REG_A6
A7 JLINK_CF_REG_A7
OTHER_A7 JLINK_CF_REG_OTHER_A7
uspP JLINK_CF_REG_USP
SSP JLINK_CF_REG_SSP
SR JLINK_CF_REG_SR
PC JLINK_CF_REG_PC
PC_CORRECTED JLINK_CF_REG_PC_CORRECTED
VBR JLINK_CF_REG_VBR
CACR JLINK_CF_REG_CACR
ACRO JLINK_CF_REG_ACRO
ACR1 JLINK_CF_REG_ACR1
ACR2 JLINK_CF_REG_ACR2
ACR3 JLINK_CF_REG_ACR3
ASID JLINK_CF_REG_ASID
MMUBAR JLINK_CF_REG_MMUBAR
MACSR JLINK_CF_REG_MACSR
MASK JLINK_CF_REG_MASK
ACCO JLINK_CF_REG_ACCO
ACC1 JLINK_CF_REG_ACC1
ACC2 JLINK_CF_REG_ACC2
ACC3 JLINK_CF_REG_ACC3
ACCext01 JLINK_CF_REG_ACCext01
ACCext23 JLINK_CF_REG_ACCext23
FPUO JLINK_CF_REG_FPUO
FPLO JLINK_CF_REG_FPLO
FPU1 JLINK_CF_REG_FPU1
FPL1 JLINK_CF_REG_FPL1
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Member Value
FPU2 JLINK_CF_REG_FPU2
FPL2 JLINK_CF_REG_FPL2
FPU3 JLINK_CF_REG_FPU3
FPL3 JLINK_CF_REG_FPL3
FPU4 JLINK_CF_REG_FPU4
FPL4 JLINK_CF_REG_FPL4
FPUS JLINK_CF_REG_FPUS5
FPL5 JLINK_CF_REG_FPL5
FPU6 JLINK_CF_REG_FPU6
FPL6 JLINK_CF_REG_FPL6
FPU7 JLINK_CF_REG_FPU7
FPL7 JLINK_CF_REG_FPL7
FPIAR JLINK_CF_REG_FPIAR
FPSR JLINK_CF_REG_FPSR
FPCR JLINK_CF_REG_FPCR
Syntax

Regl ndex = CF_REG DO

5.2.1.24.10 POWER_PC_REG()

Class description

This class is the python equivalent of the C enum JLI NK_POMER PC_REG from JLINKAR-

M_Const.h
Members

Member Value
RO JLINK_POWER_PC_REG_RO
R1 JLINK_POWER_PC_REG_R1
R2 JLINK_POWER_PC_REG_R2
R3 JLINK_POWER_PC_REG_R3
R4 JLINK_POWER_PC_REG_R4
R5 JLINK_POWER_PC_REG_R5
R6 JLINK_POWER_PC_REG_R6
R7 JLINK_POWER_PC_REG_R7
R8 JLINK_POWER_PC_REG_RS8
RS JLINK_POWER_PC_REG_R9
R10 JLINK_POWER_PC_REG_R10
R11 JLINK_POWER_PC_REG_R11
R12 JLINK_POWER_PC_REG_R12
R13 JLINK_POWER_PC_REG_R13
R14 JLINK_POWER_PC_REG_R14
R15 JLINK_POWER_PC_REG_R15
R16 JLINK_POWER_PC_REG_R16
R17 JLINK_POWER_PC_REG_R17
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Member Value
R18 JLINK_POWER_PC_REG_R18
R19 JLINK_POWER_PC_REG_R19
R20 JLINK_POWER_PC_REG_R20
R21 JLINK_POWER_PC_REG_R21
R22 JLINK_POWER_PC_REG_R22
R23 JLINK_POWER_PC_REG_R23
R24 JLINK_POWER_PC_REG_R24
R25 JLINK_POWER_PC_REG_R25
R26 JLINK_POWER_PC_REG_R26
R27 JLINK_POWER_PC_REG_R27
R28 JLINK_POWER_PC_REG_R28
R29 JLINK_POWER_PC_REG_R29
R30 JLINK_POWER_PC_REG_R30
R31 JLINK_POWER_PC_REG_R31
CR JLINK_POWER_PC_REG_CR
CTR JLINK_POWER_PC_REG_CTR
LR JLINK_POWER_PC_REG_LR
XER JLINK_POWER_PC_REG_XER
PC JLINK_POWER_PC_REG_PC
MSR JLINK_POWER_PC_REG_MSR
PVR JLINK_POWER_PC_REG_PVR
PIR JLINK_POWER_PC_REG_PIR
SVR JLINK_POWER_PC_REG_SVR
HIDO JLINK_POWER_PC_REG_HIDO
HID1 JLINK_POWER_PC_REG_HID1
SPRGO JLINK_POWER_PC_REG_SPRGO
SPRG1 JLINK_POWER_PC_REG_SPRG1
SRRO JLINK_POWER_PC_REG_SRRO0
SRR1 JLINK_POWER_PC_REG_SRR1
CSRRO JLINK_POWER_PC_REG_CSRRO
CSRR1 JLINK_POWER_PC_REG_CSRR1
DSRRO JLINK_POWER_PC_REG_DSRRO0
DSRR1 JLINK_POWER_PC_REG_DSRR1
ESR JLINK_POWER_PC_REG_ESR
MCSR JLINK_POWER_PC_REG_MCSR
DEAR JLINK_POWER_PC_REG_DEAR
IVPR JLINK_POWER_PC_REG_IVPR
PIDO JLINK_POWER_PC_REG_PIDO
MMUCFG JLINK_POWER_PC_REG_MMUCFG
L1CFGO JLINK_POWER_PC_REG_L1CFGO
BUCSR JLINK_POWER_PC_REG_BUCSR
DBCRO JLINK_POWER_PC_REG_DBCRO
DBCR1 JLINK_POWER_PC_REG_DBCR1
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Member Value

DBCR2 JLINK_POWER_PC_REG_DBCR2
DBSR JLINK_POWER_PC_REG_DBSR
IAC1 JLINK_POWER_PC_REG_IAC1
IAC2 JLINK_POWER_PC_REG_IAC2
IAC3 JLINK_POWER_PC_REG_IAC3
IAC4 JLINK_POWER_PC_REG_IAC4
DAC1 JLINK_POWER_PC_REG_DAC1
DAC2 JLINK_POWER_PC_REG_DAC2
Syntax
Regl ndex = PONER _PC_REG RO

5.2.1.24.11 RISCV_REG()

Class description

This class is the python equivalent of the C enum JLI NK_RI SCV_REGfrom JLINKARM_Con-

st.h
Members

Member Value
FFLAGS JLINK_RISCV_REG_FFLAGS
FRM JLINK_RISCV_REG_FRM
FCSR JLINK_RISCV_REG_FCSR
USTATUS JLINK_RISCV_REG_USTATUS
UIE JLINK_RISCV_REG_UIE
UTVEC JLINK_RISCV_REG_UTVEC
USCRATCH JLINK_RISCV_REG_USCRATCH
UEPC JLINK_RISCV_REG_UEPC
UCAUSE JLINK_RISCV_REG_UCAUSE
UTVAL JLINK_RISCV_REG_UTVAL
UIpP JLINK_RISCV_REG_UIP
SSTATUS JLINK_RISCV_REG_SSTATUS
SEDELEG JLINK_RISCV_REG_SEDELEG
SIDELEG JLINK_RISCV_REG_SIDELEG
SIE JLINK_RISCV_REG_SIE
STVEC JLINK_RISCV_REG_STVEC
SCOUNTEREN JLINK_RISCV_REG_SCOUNTEREN
SSCRATCH JLINK_RISCV_REG_SSCRATCH
SEPC JLINK_RISCV_REG_SEPC
SCAUSE JLINK_RISCV_REG_SCAUSE
STVAL JLINK_RISCV_REG_STVAL
SIP JLINK_RISCV_REG_SIP
SATP JLINK_RISCV_REG_SATP
MSTATUS JLINK_RISCV_REG_MSTATUS
MISA JLINK_RISCV_REG_MISA
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Member Value
MEDELEG JLINK_RISCV_REG_MEDELEG
MIDELEG JLINK_RISCV_REG_MIDELEG
MIE JLINK_RISCV_REG_MIE
MTVEC JLINK_RISCV_REG_MTVEC
MCOUNTEREN JLINK_RISCV_REG_MCOUNTEREN
MHPMEVENT3 JLINK_RISCV_REG_MHPMEVENT3
MHPMEVENT4 JLINK_RISCV_REG_MHPMEVENT4
MHPMEVENTS JLINK_RISCV_REG_MHPMEVENT5
MHPMEVENT6 JLINK_RISCV_REG_MHPMEVENT6
MHPMEVENT?7 JLINK_RISCV_REG_MHPMEVENT?
MHPMEVENTS JLINK_RISCV_REG_MHPMEVENTS8
MHPMEVENT9 JLINK_RISCV_REG_MHPMEVENT9
MHPMEVENT10 JLINK_RISCV_REG_MHPMEVENT10
MHPMEVENT11 JLINK_RISCV_REG_MHPMEVENT11
MHPMEVENT12 JLINK_RISCV_REG_MHPMEVENT12
MHPMEVENT13 JLINK_RISCV_REG_MHPMEVENT13
MHPMEVENT14 JLINK_RISCV_REG_MHPMEVENT14
MHPMEVENT15 JLINK_RISCV_REG_MHPMEVENT15
MHPMEVENT16 JLINK_RISCV_REG_MHPMEVENT16
MHPMEVENT17 JLINK_RISCV_REG_MHPMEVENT17
MHPMEVENT18 JLINK_RISCV_REG_MHPMEVENT18
MHPMEVENT19 JLINK_RISCV_REG_MHPMEVENT19
MHPMEVENT20 JLINK_RISCV_REG_MHPMEVENT20
MHPMEVENT21 JLINK_RISCV_REG_MHPMEVENT21
MHPMEVENT22 JLINK_RISCV_REG_MHPMEVENT22
MHPMEVENT23 JLINK_RISCV_REG_MHPMEVENT23
MHPMEVENT24 JLINK_RISCV_REG_MHPMEVENT24
MHPMEVENT25 JLINK_RISCV_REG_MHPMEVENT25
MHPMEVENT26 JLINK_RISCV_REG_MHPMEVENT26
MHPMEVENT27 JLINK_RISCV_REG_MHPMEVENT27
MHPMEVENT28 JLINK_RISCV_REG_MHPMEVENT28
MHPMEVENT29 JLINK_RISCV_REG_MHPMEVENT29
MHPMEVENT30 JLINK_RISCV_REG_MHPMEVENT30
MHPMEVENT31 JLINK_RISCV_REG_MHPMEVENT31
MSCRATCH JLINK_RISCV_REG_MSCRATCH
MEPC JLINK_RISCV_REG_MEPC
MCAUSE JLINK_RISCV_REG_MCAUSE
MTVAL JLINK_RISCV_REG_MTVAL
MIP JLINK_RISCV_REG_MIP
PMPCFGO JLINK_RISCV_REG_PMPCFGO
PMPCFG1 JLINK_RISCV_REG_PMPCFG1
PMPCFG2 JLINK_RISCV_REG_PMPCFG2
PMPCFG3 JLINK_RISCV_REG_PMPCFG3
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Member Value

PMPADDRO JLINK_RISCV_REG_PMPADDRO
PMPADDR1 JLINK_RISCV_REG_PMPADDR1
PMPADDR2 JLINK_RISCV_REG_PMPADDR?2
PMPADDR3 JLINK_RISCV_REG_PMPADDR3
PMPADDR4 JLINK_RISCV_REG_PMPADDR4
PMPADDRS5 JLINK_RISCV_REG_PMPADDRS5
PMPADDRG6 JLINK_RISCV_REG_PMPADDR6
PMPADDRY JLINK_RISCV_REG_PMPADDR7
PMPADDRS JLINK_RISCV_REG_PMPADDRS8
PMPADDRYS JLINK_RISCV_REG_PMPADDR9
PMPADDR10 JLINK_RISCV_REG_PMPADDR10
PMPADDR11 JLINK_RISCV_REG_PMPADDR11
PMPADDR12 JLINK_RISCV_REG_PMPADDR12
PMPADDR13 JLINK_RISCV_REG_PMPADDR13
PMPADDR14 JLINK_RISCV_REG_PMPADDR14
PMPADDR15 JLINK_RISCV_REG_PMPADDR15
TSELECT JLINK_RISCV_REG_TSELECT
TDATA1 JLINK_RISCV_REG_TDATA1
TDATA2 JLINK_RISCV_REG_TDATA2
TDATA3 JLINK_RISCV_REG_TDATA3
DCSR JLINK_RISCV_REG_DCSR
DPC JLINK_RISCV_REG_DPC
DSCRATCH JLINK_RISCV_REG_DSCRATCH
MCYCLE JLINK_RISCV_REG_MCYCLE
MINSTRET JLINK_RISCV_REG_MINSTRET
MHPMCOUNTER3 JLINK_RISCV_REG_MHPMCOUNTER3
MHPMCOUNTER4 JLINK_RISCV_REG_MHPMCOUNTER4
MHPMCOUNTERS JLINK_RISCV_REG_MHPMCOUNTERS
MHPMCOUNTERG6 JLINK_RISCV_REG_MHPMCOUNTER®6
MHPMCOUNTER? JLINK_RISCV_REG_MHPMCOUNTER?
MHPMCOUNTERS8 JLINK_RISCV_REG_MHPMCOUNTERS
MHPMCOUNTERS JLINK_RISCV_REG_MHPMCOUNTER9
MHPMCOUNTER10 JLINK_RISCV_REG_MHPMCOUNTER10
MHPMCOUNTER11 JLINK_RISCV_REG_MHPMCOUNTER11
MHPMCOUNTER12 JLINK_RISCV_REG_MHPMCOUNTER12
MHPMCOUNTER13 JLINK_RISCV_REG_MHPMCOUNTER13
MHPMCOUNTER14 JLINK_RISCV_REG_MHPMCOUNTER14
MHPMCOUNTER15 JLINK_RISCV_REG_MHPMCOUNTER15
MHPMCOUNTER16 JLINK_RISCV_REG_MHPMCOUNTER16
MHPMCOUNTER17 JLINK_RISCV_REG_MHPMCOUNTER17
MHPMCOUNTER18 JLINK_RISCV_REG_MHPMCOUNTER18
MHPMCOUNTER19 JLINK_RISCV_REG_MHPMCOUNTER19
MHPMCOUNTER20 JLINK_RISCV_REG_MHPMCOUNTER20
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Member Value
MHPMCOUNTER21 JLINK_RISCV_REG_MHPMCOUNTER21
MHPMCOUNTER22 JLINK_RISCV_REG_MHPMCOUNTER22
MHPMCOUNTER23 JLINK_RISCV_REG_MHPMCOUNTER23
MHPMCOUNTER24 JLINK_RISCV_REG_MHPMCOUNTER24
MHPMCOUNTER25 JLINK_RISCV_REG_MHPMCOUNTER25
MHPMCOUNTER26 JLINK_RISCV_REG_MHPMCOUNTER26
MHPMCOUNTER27 JLINK_RISCV_REG_MHPMCOUNTER27
MHPMCOUNTER28 JLINK_RISCV_REG_MHPMCOUNTER28
MHPMCOUNTER29 JLINK_RISCV_REG_MHPMCOUNTER29
MHPMCOUNTER30 JLINK_RISCV_REG_MHPMCOUNTER30
MHPMCOUNTER31 JLINK_RISCV_REG_MHPMCOUNTER31
MCYCLEH JLINK_RISCV_REG_MCYCLEH
MINSTRETH JLINK_RISCV_REG_MINSTRETH
MHPMCOUNTER3H JLINK_RISCV_REG_MHPMCOUNTER3H
MHPMCOUNTER4H JLINK_RISCV_REG_MHPMCOUNTER4H
MHPMCOUNTER5H JLINK_RISCV_REG_MHPMCOUNTER5H
MHPMCOUNTER6H JLINK_RISCV_REG_MHPMCOUNTERG6H
MHPMCOUNTER7H JLINK_RISCV_REG_MHPMCOUNTER7H
MHPMCOUNTERS8H JLINK_RISCV_REG_MHPMCOUNTERS8H
MHPMCOUNTERSH JLINK_RISCV_REG_MHPMCOUNTER9H
MHPMCOUNTER10H JLINK_RISCV_REG_MHPMCOUNTER10H
MHPMCOUNTER11H JLINK_RISCV_REG_MHPMCOUNTER11H
MHPMCOUNTER12H JLINK_RISCV_REG_MHPMCOUNTER12H
MHPMCOUNTER13H JLINK_RISCV_REG_MHPMCOUNTER13H
MHPMCOUNTER14H JLINK_RISCV_REG_MHPMCOUNTER14H
MHPMCOUNTER15H JLINK_RISCV_REG_MHPMCOUNTER15H
MHPMCOUNTER16H JLINK_RISCV_REG_MHPMCOUNTER16H
MHPMCOUNTER17H JLINK_RISCV_REG_MHPMCOUNTER17H
MHPMCOUNTER18H JLINK_RISCV_REG_MHPMCOUNTER18H
MHPMCOUNTER19H JLINK_RISCV_REG_MHPMCOUNTER19H
MHPMCOUNTER20H JLINK_RISCV_REG_MHPMCOUNTER20H
MHPMCOUNTER21H JLINK_RISCV_REG_MHPMCOUNTERZ21H
MHPMCOUNTER22H JLINK_RISCV_REG_MHPMCOUNTER22H
MHPMCOUNTER23H JLINK_RISCV_REG_MHPMCOUNTER23H
MHPMCOUNTER24H JLINK_RISCV_REG_MHPMCOUNTER24H
MHPMCOUNTER25H JLINK_RISCV_REG_MHPMCOUNTER25H
MHPMCOUNTER26H JLINK_RISCV_REG_MHPMCOUNTER26H
MHPMCOUNTER27H JLINK_RISCV_REG_MHPMCOUNTER27H
MHPMCOUNTER28H JLINK_RISCV_REG_MHPMCOUNTER28H
MHPMCOUNTER29H JLINK_RISCV_REG_MHPMCOUNTER29H
MHPMCOUNTER30H JLINK_RISCV_REG_MHPMCOUNTER30H
MHPMCOUNTER31H JLINK_RISCV_REG_MHPMCOUNTER31H

CYCLE

JLINK_RISCV_REG_CYCLE
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Member Value
TIME JLINK_RISCV_REG_TIME
INSTRET JLINK_RISCV_REG_INSTRET
HPMCOUNTER3 JLINK_RISCV_REG_HPMCOUNTER3
HPMCOUNTER4 JLINK_RISCV_REG_HPMCOUNTER4
HPMCOUNTERS JLINK_RISCV_REG_HPMCOUNTERS
HPMCOUNTERG6 JLINK_RISCV_REG_HPMCOUNTER6
HPMCOUNTER7? JLINK_RISCV_REG_HPMCOUNTER?
HPMCOUNTERS8 JLINK_RISCV_REG_HPMCOUNTERS
HPMCOUNTERS JLINK_RISCV_REG_HPMCOUNTERS
HPMCOUNTER10 JLINK_RISCV_REG_HPMCOUNTER10
HPMCOUNTER11 JLINK_RISCV_REG_HPMCOUNTER11
HPMCOUNTER12 JLINK_RISCV_REG_HPMCOUNTER12
HPMCOUNTER13 JLINK_RISCV_REG_HPMCOUNTER13
HPMCOUNTER14 JLINK_RISCV_REG_HPMCOUNTER14
HPMCOUNTER15 JLINK_RISCV_REG_HPMCOUNTER15
HPMCOUNTER16 JLINK_RISCV_REG_HPMCOUNTER16
HPMCOUNTER17 JLINK_RISCV_REG_HPMCOUNTER17
HPMCOUNTER18 JLINK_RISCV_REG_HPMCOUNTER18
HPMCOUNTER19 JLINK_RISCV_REG_HPMCOUNTER19
HPMCOUNTER20 JLINK_RISCV_REG_HPMCOUNTER20
HPMCOUNTER21 JLINK_RISCV_REG_HPMCOUNTER21
HPMCOUNTER22 JLINK_RISCV_REG_HPMCOUNTER22
HPMCOUNTER23 JLINK_RISCV_REG_HPMCOUNTER23
HPMCOUNTER24 JLINK_RISCV_REG_HPMCOUNTER24
HPMCOUNTER25 JLINK_RISCV_REG_HPMCOUNTER25
HPMCOUNTER26 JLINK_RISCV_REG_HPMCOUNTER26
HPMCOUNTER27 JLINK_RISCV_REG_HPMCOUNTER27
HPMCOUNTER28 JLINK_RISCV_REG_HPMCOUNTER28
HPMCOUNTER29 JLINK_RISCV_REG_HPMCOUNTER29
HPMCOUNTER30 JLINK_RISCV_REG_HPMCOUNTER30
HPMCOUNTER31 JLINK_RISCV_REG_HPMCOUNTER31
CYCLEH JLINK_RISCV_REG_CYCLEH
TIMEH JLINK_RISCV_REG_TIMEH
INSTRETH JLINK_RISCV_REG_INSTRETH
HPMCOUNTER3H JLINK_RISCV_REG_HPMCOUNTER3H
HPMCOUNTER4H JLINK_RISCV_REG_HPMCOUNTER4H
HPMCOUNTER5H JLINK_RISCV_REG_HPMCOUNTERSH
HPMCOUNTERG6H JLINK_RISCV_REG_HPMCOUNTER6H
HPMCOUNTER7H JLINK_RISCV_REG_HPMCOUNTER7H
HPMCOUNTERS8H JLINK_RISCV_REG_HPMCOUNTERS8H
HPMCOUNTER9H JLINK_RISCV_REG_HPMCOUNTER9H
HPMCOUNTER10H JLINK_RISCV_REG_HPMCOUNTER10H
HPMCOUNTER11H JLINK_RISCV_REG_HPMCOUNTER11H
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Member Value
HPMCOUNTER12H JLINK_RISCV_REG_HPMCOUNTER12H
HPMCOUNTER13H JLINK_RISCV_REG_HPMCOUNTER13H
HPMCOUNTER14H JLINK_RISCV_REG_HPMCOUNTER14H
HPMCOUNTER15H JLINK_RISCV_REG_HPMCOUNTER15H
HPMCOUNTER16H JLINK_RISCV_REG_HPMCOUNTER16H
HPMCOUNTER17H JLINK_RISCV_REG_HPMCOUNTER17H
HPMCOUNTER18H JLINK_RISCV_REG_HPMCOUNTER18H
HPMCOUNTER19H JLINK_RISCV_REG_HPMCOUNTER19H
HPMCOUNTER20H JLINK_RISCV_REG_HPMCOUNTER20H
HPMCOUNTER21H JLINK_RISCV_REG_HPMCOUNTER21H
HPMCOUNTER22H JLINK_RISCV_REG_HPMCOUNTER22H
HPMCOUNTER23H JLINK_RISCV_REG_HPMCOUNTER23H
HPMCOUNTER24H JLINK_RISCV_REG_HPMCOUNTER24H
HPMCOUNTER25H JLINK_RISCV_REG_HPMCOUNTER25H
HPMCOUNTER26H JLINK_RISCV_REG_HPMCOUNTER26H
HPMCOUNTER27H JLINK_RISCV_REG_HPMCOUNTER27H
HPMCOUNTER28H JLINK_RISCV_REG_HPMCOUNTER28H
HPMCOUNTER29H JLINK_RISCV_REG_HPMCOUNTER29H
HPMCOUNTER30H JLINK_RISCV_REG_HPMCOUNTER30H
HPMCOUNTER31H JLINK_RISCV_REG_HPMCOUNTER31H

MVENDORID JLINK_RISCV_REG_MVENDORID
MARCHID JLINK_RISCV_REG_MARCHID
MIMPID JLINK_RISCV_REG_MIMPID
MHARTID JLINK_RISCV_REG_MHARTID
X0 JLINK_RISCV_REG_XO0

X1 JLINK_RISCV_REG_X1

X2 JLINK_RISCV_REG_X2

X3 JLINK_RISCV_REG_X3

X4 JLINK_RISCV_REG_X4

X5 JLINK_RISCV_REG_X5

X6 JLINK_RISCV_REG_X6

X7 JLINK_RISCV_REG_X7

X8 JLINK_RISCV_REG_X8

X9 JLINK_RISCV_REG_X9

X10 JLINK_RISCV_REG_X10

X11 JLINK_RISCV_REG_X11

X12 JLINK_RISCV_REG_X12

X13 JLINK_RISCV_REG_X13

X14 JLINK_RISCV_REG_X14

X15 JLINK_RISCV_REG_X15

X16 JLINK_RISCV_REG_X16

X17 JLINK_RISCV_REG_X17

X18 JLINK_RISCV_REG_X18
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Member Value

X19 JLINK_RISCV_REG_X19
X20 JLINK_RISCV_REG_X20
X21 JLINK_RISCV_REG_X21
X22 JLINK_RISCV_REG_X22
X23 JLINK_RISCV_REG_X23
X24 JLINK_RISCV_REG_X24
X25 JLINK_RISCV_REG_X25
X26 JLINK_RISCV_REG_X26
X27 JLINK_RISCV_REG_X27
X28 JLINK_RISCV_REG_X28
X29 JLINK_RISCV_REG_X29
X30 JLINK_RISCV_REG_X30
X31 JLINK_RISCV_REG_X31
FO JLINK_RISCV_REG_FO

F1 JLINK_RISCV_REG_F1

F2 JLINK_RISCV_REG_F2

F3 JLINK_RISCV_REG_F3

F4 JLINK_RISCV_REG_F4

F5 JLINK_RISCV_REG_F5

F6 JLINK_RISCV_REG_F6

F7 JLINK_RISCV_REG_F7

F8 JLINK_RISCV_REG_F8

FO JLINK_RISCV_REG_F9

F10 JLINK_RISCV_REG_F10
F11 JLINK_RISCV_REG_F11
F12 JLINK_RISCV_REG_F12
F13 JLINK_RISCV_REG_F13
F14 JLINK_RISCV_REG_F14
F15 JLINK_RISCV_REG_F15
F16 JLINK_RISCV_REG_F16
F17 JLINK_RISCV_REG_F17
F18 JLINK_RISCV_REG_F18
F19 JLINK_RISCV_REG_F19
F20 JLINK_RISCV_REG_F20
F21 JLINK_RISCV_REG_F21
F22 JLINK_RISCV_REG_F22
F23 JLINK_RISCV_REG_F23
F24 JLINK_RISCV_REG_F24
F25 JLINK_RISCV_REG_F25
F26 JLINK_RISCV_REG_F26
F27 JLINK_RISCV_REG_F27
F28 JLINK_RISCV_REG_F28
F29 JLINK_RISCV_REG_F29
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Member Value

F30 JLINK_RISCV_REG_F30
F31 JLINK_RISCV_REG_F31
VO JLINK_RISCV_REG_VO

V1 JLINK_RISCV_REG_V1

V2 JLINK_RISCV_REG_V2

V3 JLINK_RISCV_REG_V3

V4 JLINK_RISCV_REG_V4

V5 JLINK_RISCV_REG_V5

V6 JLINK_RISCV_REG_V6

V7 JLINK_RISCV_REG_V7

V8 JLINK_RISCV_REG_V8

V9 JLINK_RISCV_REG_V9

V10 JLINK_RISCV_REG_V10
V11 JLINK_RISCV_REG_V11
V12 JLINK_RISCV_REG_V12
V13 JLINK_RISCV_REG_V13
V14 JLINK_RISCV_REG_V14
V15 JLINK_RISCV_REG_V15
V16 JLINK_RISCV_REG_V16
V17 JLINK_RISCV_REG_V17
V18 JLINK_RISCV_REG_V18
V19 JLINK_RISCV_REG_V19
V20 JLINK_RISCV_REG_V20
V21 JLINK_RISCV_REG_V21
V22 JLINK_RISCV_REG_V22
V23 JLINK_RISCV_REG_V23
V24 JLINK_RISCV_REG_V24
V25 JLINK_RISCV_REG_V25
V26 JLINK_RISCV_REG_V26
V27 JLINK_RISCV_REG_V27
V28 JLINK_RISCV_REG_V?28
V29 JLINK_RISCV_REG_V29
V30 JLINK_RISCV_REG_V30
V31 JLINK_RISCV_REG_V31
VPO JLINK_RISCV_REG_VPO
VP1 JLINK_RISCV_REG_VP1
VP2 JLINK_RISCV_REG_VP2
VP3 JLINK_RISCV_REG_VP3
VP4 JLINK_RISCV_REG_VP4
VP5 JLINK_RISCV_REG_VP5
VP6 JLINK_RISCV_REG_VP6
VP7 JLINK_RISCV_REG_VP7
PC JLINK_RISCV_REG_PC
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= RI SCV_REG FFLAGS

5.2.1.24.12 ARM_V8AR_REG()

Class description

Using the jlinksdk Python package

This class is the python equivalent of the C enum JLI NK_ARM VBAR_REG from JLINKAR-

M_Const.h
Members

Member Value
RO JLINK_ARM_V8AR_REG_RO
R1 JLINK_ARM_V8AR_REG_R1
R2 JLINK_ARM_V8AR_REG_R2
R3 JLINK_ARM_V8AR_REG_R3
R4 JLINK_ARM_V8AR_REG_R4
R5 JLINK_ARM_V8AR_REG_R5
R6 JLINK_ARM_V8AR_REG_R6
R7 JLINK_ARM_V8AR_REG_R7
R8 JLINK_ARM_V8AR_REG_RS8
R9 JLINK_ARM_V8AR_REG_R9
R10 JLINK_ARM_V8AR_REG_R10
R11 JLINK_ARM_V8AR_REG_R11
R12 JLINK_ARM_V8AR_REG_R12
R13 JLINK_ARM_V8AR_REG_R13
R14 JLINK_ARM_V8AR_REG_R14
R15 JLINK_ARM_V8AR_REG_R15
R16 JLINK_ARM_V8AR_REG_R16
R17 JLINK_ARM_V8AR_REG_R17
R18 JLINK_ARM_V8AR_REG_R18
R19 JLINK_ARM_V8AR_REG_R19
R20 JLINK_ARM_V8AR_REG_R20
R21 JLINK_ARM_V8AR_REG_R21
R22 JLINK_ARM_V8AR_REG_R22
R23 JLINK_ARM_V8AR_REG_R23
R24 JLINK_ARM_V8AR_REG_R24
R25 JLINK_ARM_V8AR_REG_R25
R26 JLINK_ARM_V8AR_REG_R26
R27 JLINK_ARM_V8AR_REG_R27
R28 JLINK_ARM_V8AR_REG_R28
R29 JLINK_ARM_V8AR_REG_R29
R30 JLINK_ARM_V8AR_REG_R30
R31 JLINK_ARM_V8AR_REG_R31
SP JLINK_ARM_V8AR_REG_SP
PC JLINK_ARM_V8AR_REG_PC
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Member Value
ELR_EL1 JLINK_ARM_V8AR_REG_ELR_EL1
ELR_EL2 JLINK_ARM_V8AR_REG_ELR_EL2
ELR_EL3 JLINK_ARM_V8AR_REG_ELR_EL3
SP_ELO JLINK_ARM_VB8AR_REG_SP_ELO
SP_EL1 JLINK_ARM_V8AR_REG_SP_EL1
SP_EL2 JLINK_ARM_V8AR_REG_SP_EL2
SP_EL3 JLINK_ARM_V8AR_REG_SP_EL3
CPSR JLINK_ARM_V8AR_REG_CPSR
SPSR_abt JLINK_ARM_V8AR_REG_SPSR_abt
SPSR_EL1 JLINK_ARM_V8AR_REG_SPSR_EL1
SPSR_EL2 JLINK_ARM_V8AR_REG_SPSR_EL2
SPSR_EL3 JLINK_ARM_V8AR_REG_SPSR_EL3
SPSR_fiq JLINK_ARM_V8AR_REG_SPSR _fiq
SPSR_irq JLINK_ARM_V8AR_REG_SPSR_irq
SPSR_und JLINK_ARM_V8AR_REG_SPSR_und
FPCR JLINK_ARM_V8AR_REG_FPCR
FPSR JLINK_ARM_V8AR_REG_FPSR
VO_LOW JLINK_ARM_V8AR_REG_VO0_LOW
VO_HIGH JLINK_ARM_V8AR_REG_V0_HIGH
V1i_LOW JLINK_ARM_V8AR_REG_V1_LOW
V1_HIGH JLINK_ARM_V8AR_REG_V1_HIGH
V2_LOW JLINK_ARM_V8AR_REG_V2_LOW
V2_HIGH JLINK_ARM_V8AR_REG_V2_HIGH
V3_LOW JLINK_ARM_V8AR_REG_V3_LOW
V3_HIGH JLINK_ARM_V8AR_REG_V3_HIGH
V4_LOW JLINK_ARM_V8AR_REG_V4_LOW
V4_HIGH JLINK_ARM_V8AR_REG_V4_HIGH
V5_LOW JLINK_ARM_V8AR_REG_V5_LOW
V5_HIGH JLINK_ARM_V8AR_REG_V5_HIGH
V6_LOW JLINK_ARM_V8AR_REG_V6_LOW
V6_HIGH JLINK_ARM_V8AR_REG_V6_HIGH
V7_LOW JLINK_ARM_V8AR_REG_V7_LOW
V7_HIGH JLINK_ARM_V8AR_REG_V7_HIGH
V8_LOW JLINK_ARM_V8AR_REG_V8_LOW
V8_HIGH JLINK_ARM_V8AR_REG_V8_HIGH
V9_LOW JLINK_ARM_V8AR_REG_V9_LOW
V9_HIGH JLINK_ARM_V8AR_REG_V9_HIGH
V10_LOW JLINK_ARM_V8AR_REG_V10_LOW
V10_HIGH JLINK_ARM_V8AR_REG_V10_HIGH
V11l_LOW JLINK_ARM_V8AR_REG_V11_LOW
V11_HIGH JLINK_ARM_V8AR_REG_V11_HIGH
V12_LOW JLINK_ARM_V8AR_REG_V12_LOW
V12_HIGH JLINK_ARM_V8AR_REG_V12_HIGH
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Member Value

V13_LOW JLINK_ARM_V8AR_REG_V13_LOW
V13_HIGH JLINK_ARM_V8AR_REG_V13_HIGH
V14_LOW JLINK_ARM_V8AR_REG_V14_LOW
V14_HIGH JLINK_ARM_V8AR_REG_V14_HIGH
V15_LOW JLINK_ARM_V8AR_REG_V15_LOW
V15_HIGH JLINK_ARM_V8AR_REG_V15_HIGH
V16_LOW JLINK_ARM_V8AR_REG_V16_LOW
V16_HIGH JLINK_ARM_V8AR_REG_V16_HIGH
V17_LOW JLINK_ARM_V8AR_REG_V17_LOW
V17_HIGH JLINK_ARM_V8AR_REG_V17_HIGH
V18_LOW JLINK_ARM_V8AR_REG_V18_LOW
V18_HIGH JLINK_ARM_V8AR_REG_V18_HIGH
V19_LOW JLINK_ARM_V8AR_REG_V19_LOW
V19_HIGH JLINK_ARM_V8AR_REG_V19_HIGH
V20_LOW JLINK_ARM_V8AR_REG_V20_LOW
V20_HIGH JLINK_ARM_V8AR_REG_V20_HIGH
V21_LOW JLINK_ARM_V8AR_REG_V21_LOW
V21_HIGH JLINK_ARM_V8AR_REG_V21_HIGH
V22_LOW JLINK_ARM_V8AR_REG_V22_LOW
V22_HIGH JLINK_ARM_V8AR_REG_V22_HIGH
V23_LOW JLINK_ARM_V8AR_REG_V23_LOW
V23_HIGH JLINK_ARM_V8AR_REG_V23_HIGH
V24_LOW JLINK_ARM_V8AR_REG_V24_LOW
V24_HIGH JLINK_ARM_V8AR_REG_V24_HIGH
V25_LOW JLINK_ARM_V8AR_REG_V25_LOW
V25_HIGH JLINK_ARM_V8AR_REG_V25_HIGH
V26_LOW JLINK_ARM_V8AR_REG_V26_LOW
V26_HIGH JLINK_ARM_V8AR_REG_V26_HIGH
V27_LOW JLINK_ARM_V8AR_REG_V27_LOW
V27_HIGH JLINK_ARM_V8AR_REG_V27_HIGH
V28_LOW JLINK_ARM_V8AR_REG_V28_LOW
V28_HIGH JLINK_ARM_V8AR_REG_V28_HIGH
V29_LOW JLINK_ARM_V8AR_REG_V29_LOW
V29_HIGH JLINK_ARM_V8AR_REG_V29_HIGH
V30_LOW JLINK_ARM_V8AR_REG_V30_LOW
V30_HIGH JLINK_ARM_V8AR_REG_V30_HIGH
V31_LOW JLINK_ARM_V8AR_REG_V31_LOW
V31_HIGH JLINK_ARM_V8AR_REG_V31_HIGH
JMISC JLINK_ARM_V8AR_REG_JIMISC
AARCH32_RO JLINK_ARM_V8AR_REG_AARCH32_R0
AARCH32_R1 JLINK_ARM_V8AR_REG_AARCH32_R1
AARCH32_R2 JLINK_ARM_V8AR_REG_AARCH32_R2
AARCH32_R3 JLINK_ARM_V8AR_REG_AARCH32_R3
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Member Value
AARCH32_R4 JLINK_ARM_V8AR_REG_AARCH32_R4
AARCH32_R5 JLINK_ARM_V8AR_REG_AARCH32_R5
AARCH32_R6 JLINK_ARM_V8AR_REG_AARCH32_R6
AARCH32_R7 JLINK_ARM_V8AR_REG_AARCH32_R7

AARCH32_R8_USR

JLINK_ARM_V8AR_REG_AARCH32_R8_USR

AARCH32_R9_USR

JLINK_ARM_V8AR_REG_AARCH32_R9_USR

AARCH32_R10_USR

JLINK_ARM_V8AR_REG_AARCH32_R10_USR

AARCH32_R11_USR

JLINK_ARM_V8AR_REG_AARCH32_R11_USR

AARCH32_R12_USR

JLINK_ARM_V8AR_REG_AARCH32_R12_USR

AARCH32_R13_USR

JLINK_ARM_V8AR_REG_AARCH32_R13_USR

AARCH32_R14_USR

JLINK_ARM_V8AR_REG_AARCH32_R14_USR

AARCH32_R13_HYP

JLINK_ARM_V8AR_REG_AARCH32_R13_HYP

AARCH32_R13_IRQ

JLINK_ARM_V8AR_REG_AARCH32_R13_IRQ

AARCH32_R14_IRQ

JLINK_ARM_V8AR_REG_AARCH32_R14_IRQ

AARCH32_R13_SVC

JLINK_ARM_V8AR_REG_AARCH32_R13_SVC

AARCH32_R14_SVC

JLINK_ARM_V8AR_REG_AARCH32_R14_SVC

AARCH32_R13_ABT

JLINK_ARM_V8AR_REG_AARCH32_R13_ABT

AARCH32_R14_ABT

JLINK_ARM_V8AR_REG_AARCH32_R14_ABT

AARCH32_R13_UND

JLINK_ARM_V8AR_REG_AARCH32_R13_UND

AARCH32_R14_UND

JLINK_ARM_V8AR_REG_AARCH32_R14_UND

AARCH32_R8_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R8_FIQ

AARCH32_R9_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R9_FIQ

AARCH32_R10_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R10_FIQ

AARCH32_R11_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R11_FIQ

AARCH32_R12_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R12_FIQ

AARCH32_R13_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R13_FIQ

AARCH32_R14_FIQ

JLINK_ARM_V8AR_REG_AARCH32_R14_FIQ

AARCH32_PC

JLINK_ARM_V8AR_REG_AARCH32_PC

AARCH32_ELR_HYP

JLINK_ARM_V8AR_REG_AARCH32_ELR_HYP

AARCH32_CPSR

JLINK_ARM_V8AR_REG_AARCH32_CPSR

AARCH32_SPSR_ABT

JLINK_ARM_V8AR_REG_AARCH32_SPSR_ABT

AARCH32_SPSR_SVC

JLINK_ARM_V8AR_REG_AARCH32_SPSR_SVC

AARCH32_SPSR_HYP

JLINK_ARM_V8AR_REG_AARCH32_SPSR_HYP

AARCH32_SPSR_FIQ

JLINK_ARM_V8AR_REG_AARCH32_SPSR_FIQ

AARCH32_SPSR_IRQ

JLINK_ARM_V8AR_REG_AARCH32_SPSR_IRQ

AARCH32_SPSR_UND

JLINK_ARM_V8AR_REG_AARCH32_SPSR_UND

AARCH32_FPSCR

JLINK_ARM_V8AR_REG_AARCH32_FPSCR

AARCH32_QO0_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q0_LOW

AARCH32_QO0_HIGH

JLINK_ARM_V8AR_REG_AARCH32_QO0_HIGH

AARCH32_Q1_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q1_LOW

AARCH32_Q1_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q1_HIGH

AARCH32_Q2_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q2_LOW

AARCH32_Q2_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q2_HIGH
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Member

Value

AARCH32_Q3_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q3_LOW

AARCH32_Q3_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q3_HIGH

AARCH32_Q4_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q4_LOW

AARCH32_Q4_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q4_HIGH

AARCH32_Q5_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q5_LOW

AARCH32_Q5_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q5_HIGH

AARCH32_Q6_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q6_LOW

AARCH32_Q6_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q6_HIGH

AARCH32_Q7_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q7_LOW

AARCH32_Q7_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q7_HIGH

AARCH32_Q8_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q8_LOW

AARCH32_Q8_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q8_HIGH

AARCH32_Q9_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q9_LOW

AARCH32_Q9_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q9_HIGH

AARCH32_Q10_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q10_LOW

AARCH32_Q10_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q10_HIGH

AARCH32_Q11_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q11_LOW

AARCH32_Q11_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q11_HIGH

AARCH32_Q12_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q12_LOW

AARCH32_Q12_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q12_HIGH

AARCH32_Q13_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q13_LOW

AARCH32_Q13_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q13_HIGH

AARCH32_Q14_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q14_LOW

AARCH32_Q14_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q14_HIGH

AARCH32_Q15_LOW

JLINK_ARM_V8AR_REG_AARCH32_Q15_LOW

AARCH32_Q15_HIGH

JLINK_ARM_V8AR_REG_AARCH32_Q15_HIGH

AARCH32_RS8

JLINK_ARM_V8AR_REG_AARCH32_R8

AARCH32_R9

JLINK_ARM_V8AR_REG_AARCH32_R9

AARCH32_R10

JLINK_ARM_V8AR_REG_AARCH32_R10

AARCH32_R11

JLINK_ARM_V8AR_REG_AARCH32_R11

AARCH32_R12

JLINK_ARM_V8AR_REG_AARCH32_R12

AARCH32_R13

JLINK_ARM_V8AR_REG_AARCH32_R13

AARCH32_R14

JLINK_ARM_V8AR_REG_AARCH32_R14

Syntax

Regl ndex = ARM VB8AR_REG RO

Using the jlinksdk Python package

5.2.1.25 GetCDLLInst()

Description

This function returns a handle of the loaded J-Link DLL instance. The handle can be used
for directly calling J-Link API functions with the standard “cdecl” calling convection using
the ctypes python package. Refer to Calling conventions for more information.

Note
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The DLL instance handle is initialized when the J-Link DLL is loaded by JLink(), which
calls ctypes’ cdl | . LoadLi brary() .

This can be useful in case the jlinksdk python package is missing a wrapper for a J-Link API
function, in which case the wrapper can be implemented by the user by using this handle.

Syntax
hCDLL = Get CDLLI nst ()

Possible errors

Raises a JLinkError if...
e the J-Link DLL was not loaded

Return value

Value Meaning

Handle to loaded DLL instance for
hCDLL | calling API functions with “cdecl”
calling convention

5.2.1.26 GetWinDLLInst()

Description

This function returns a handle of the loaded J-Link DLL instance. The handle can be used for
directly calling J-Link API functions with the “stdcall” calling convection using the ctypes
python package. Refer to calling conventions for more information.

Note

The DLL instance handle is initialized when the J-Link DLL is loaded by JLink(), which
calls ctypes’ wi ndl | . LoadLi brary() .

This can be useful in case the jlinksdk python package is missing a wrapper for a J-Link API
function, in which case the wrapper can be implemented by the user by using this handle.

Syntax
hW nDLL = Get W nDLLI nst ()

Possible errors

Raises a JLinkError if...
e the J-Link DLL was not loaded

Return value

Note

On Linux and macOS this function will return the same handle as GetCDLLInst().

Value Meaning

(Windows only) Handle to loaded
DLL instance for calling API func-
"tions with “stdcall” calling con-
vention

hwinDL
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5.2.1.27 Close()

Description
Refer to JLINKARM_Close().

Syntax
jlink.d ose()

5.2.1.28 Connect()

Description

Using the jlinksdk Python package

This function establishes a connection to a target system connected to J-Link. For more

information, please refer to JLINKARM_Connect().

Parameters
Parameter Description
. (optional) Name of the target device to connect to. (Default:
sDevice wny
TIF (optional) Target interface. (Default: None)
(optional) Target interface speed in kHz. (Default:
TIFSpeed SPEED.AUTO)

Used C API functions

JLINKARM_ExecCommand()
JLINKARM_TIF_Select()
JLINKARM_Connect()

Syntax
j1ink. Connect (sDevice = “”, TIF = None,

Possible errors

Raises a JLinkError if...

e setting the device name fails
e connecting to target fails

5.2.1.29 Go()

Description
Refer to JLINKARM_Go().

Syntax
jlink. Go()

5.2.1.30 GoEx()

Description
Refer to JLINKARM_GOEX().

Parameters

TI FSpeed = SPEED. AUTO)

Parameter

Description

MaxInstsSim

Maximum number of instructions allowed to be simulated.
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Parameter

Description

Flags Flags (see GO_FLAG.*)

Syntax
jlink. GoEx(Maxl nstsSim Fl ags)

5.2.1.31 Halt()

Description
Refer to JLINKARM_Halt().

Syntax
jlink.Halt()

Possible errors

Raises a JLinkError if...
e target core could not be halted

5.2.1.32 Exec()

Description
Refer to JLINKARM_ExecCommand().

Syntax
r, serr = jlink.Exec(<ComrandStri ng>)

Return value

Values Meaning
. Return value of executed func-
tion.
Error string (None type if no error
SsErr
occurred).

5.2.1.33 IsConnected()

Description
Refer to JLINKARM_IsConnected().

Syntax
jlink.lsConnected()

Return value

Value Meaning

True Target is connected

False Target is not connected

5.2.1.34 IsHalted()

Description
Refer to JLINKARM_IsHalted().
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Syntax
jlink.lsHalted()

Return value

Value Meaning

True Core is halted

False Core is not halted

Possible errors

Raises a JLinkError if...
¢ halted check fails

IsOpen()

Description

Refer to JLINKARM_IsOpen().
Syntax

jlink.lsOpen()

Return value

Value Meaning
True J-Link connection is open
False J-Link connection is closed

5.2.1.36 Open()

Description
Refer to JLINKARM_Open().

Using the jlinksdk Python package

Parameters
Parameter Description
(optional) Host interface, refer to HOST_IF class. (Default:
HostIF None)
If not specified: Only JLINKARM_Open() will be called.
“USB” or “IP” can be used instead.
SN (optional) Serial number of the J-Link to connect to. (De-

fault: None)

(optional) String containing the (host) IP address or nick-
sIP name of the J-Link. (Default: None)
Ignored if SN is # None or HostIF = HOST_IF.USB.

Port fault: 0)

(optional) If IP-Address is passed: Port to connect to. (De-

Ignored if SN is # None or HostIF = HOST_IF.USB.

Used C API functions

JLINKARM_EMU_SelectIPBySN()
JLINKARM_EMU_SelectIP()
JLINKARM_EMU_SelectByUSBSN()
JLINKARM_Open()
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JLINKARM_SelectIP()

Syntax
jlink.Qpen(Hostl F = None, SN = None, sIP = None, Port = 0)

Possible errors

Raises a JLinkError if...

e Host IF value is not supported
e Selecting emulator fails

Examples

z Select to any J-Link via USB.

J#I i nk. Open(HostI F = HOST_I F. USB, SN = 0)

z Select to J-Link with SN 112233445566, via USB

J#l i nk. Open(Host | F = HOST_IF. 1P, SN = 112233445566)

z Select to J-Link via IP with the | P address "192.168. 0. 10"

J#l i nk. Open(HostIF = "IP", sIP = "192.168.0.10")

z Select to renpte server at |ocal host: 1337

J#I i nk. Open(HostIF = "IP", sIP = "local host", Port = 1337)

z Select to J-Link via tunnel server

J#I i nk. Open(HostIF = "I P", "tunnel:<Nane>: <Passwor d>: | i nk- eur ope. segger. cont')

5.2.1.37 SetLogFile()

Description
Refer to JLINKARM_SetLogFile().

Parameters

Parameter Description
sPath Path to the log file

Syntax
jlink.SetLogFile(sPath)

5.2.1.38 SetSpeed()

Description

This function sets the speed of the target interface in kHz.

Parameters
Parameter Description
SpeedKHz TIFSpeed in kHz
SetAsMax goptlonal) Determlnes if the speed should be set as the max-
imum. (Default: False)
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Used C API functions

JLINKARM_SetSpeed()
JLINKARM_SetMaxSpeed()

Syntax
jlink. Set Speed( SpeedKHz, Set AsMax = Fal se)

5.2.1.39 GetSpeed()

Description
Refer to JLINKARM_GetSpeed()

Syntax
speed = jlink. Get Speed()

Return value

Value Meaning
Speed | TIFSpeed in kHz

5.2.1.40 GetEmuList()

Description
Refer to JLINKARM_EMU_GetList().

Using the jlinksdk Python package

Parameters
Parameter Description

USB (optional) retrieve emulators connected via USB. (Default:
True)

TCPIP (optional) retrieve emulators connected via TCP/IP. (Default:
True)

Syntax

aConlnfo = jlink.GetEmuLi st(USB = True, TCPIP = True)

Return value

Value

Meaning

alnfo NECTION_INFO class

Array of CONNECTION_INFO class instances, refer to CON-

Possible errors

Raises a JLinkError if...
e emulator list cannot be retrieved

5.2.1.41 GetDLLVersion()

Description
Refer to JLINKARM_GetDLLVersion().

Syntax
Version = jlink.GetDLLVersion()
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Return value

Using the jlinksdk Python package

Value Meaning

DLL version DLL version as decimal number = [Mmmrr]

5.2.1.42 GetDLLVersionString()

Description
Refer to JLINKARM_GetDLLVersion().

Syntax
sVersion = jlink.GetDLLVersionString()

Return value

Value Meaning

DLL version DLL version as string = [M.mmr]

5.2.1.43 GetEmuCaps()

Description
Refer to JLINKARM_GetEmuCaps().

Syntax
EmuCaps = jlink. Get EmuCaps()

Return value
Refer to JLINKARM_GetEmuCaps().

5.2.1.44 DownloadFile()

Description
Refer to JLINK_DownloadFile().

Parameters

Parameter Description
sPath Path to the data file
Addr Start address to be programmed to
Syntax

j 1'i nk. Downl oadFi | e(sPat h, Addr)

Possible errors
Refer to JLINK_DownloadFile().

5.2.1.45 EraseChip()

Description
Refer to JLINK_EraseChip().
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Syntax
jlink. EraseChip()

Possible errors

Raises a JLinkError if...
e chip erase fails

5.2.1.46 ConfigJTAG()

Description
Refer to JLINKARM_ConfigJTAG().

Parameters
Parameter Description

IRPre Total length of instruction registers of all devices closer to
TDI than the addressed ARM device
Total number of data bits closer to TDI than the addressed

DRPre ,
ARM device

Syntax

jlink. ConfigJTAG | RPre, DRPre)

5.2.1.47 GetIRLen()

Description
Refer to JLINKARM_GetIRLen().

Syntax
IRLen = jlink.GetlRLen()

Return value

Value Meaning

Sum of the number of bits of the instruction registers of all
devices in the JTAG scan chain

IRLen

5.2.1.48 Reset()

Description

This function performs a reset of the target device.

Used C API functions

JLINKARM_SetResetType()
JLINKARM_SetResetDelay()
JLINKARM_SetInitRegsOnReset()
JLINKARM_ResetPullsRESET()
JLINKARM_ResetPullsTRST()
JLINKARM_Reset()
JLINKARM_ResetNoHalt()
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Parameters

Parameter Description
DoHalt (optional) Halt after reset. (Default: True)
ResetType (optional) Refer to RESET_TYPE class.
ToggleRESET (optional) (Default: True)
ToggleTRST (optional) (Default: True)
Delay (optional) Reset delay. (Default: 0)
SetlnitRegsOnReset (optional) Initiate registers on reset. (Default: False)
Syntax

jlink. Reset (DoHalt = True, ResetType = RESET_TYPE. NORVAL, Toggl eRESET = Tr ue,
Toggl eTRST = True, Delay = 0, SetlnitRegsOnReset = Fal se)

Possible errors

Raises a JLinkError if...
e target reset fails

5.2.1.49 ResetTAP()

Description
Refer to JLINKARM_ResetTRST()

Syntax
j i nk. Reset TAP()
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5.2.1.50 FlashDownload()

Description

Context manager for downloading data into the target flash.
Entering the context manager leads to an implicit call to JLINKARM_BeginDownload().
Leaving the context manager leads to an implicit call to JLINKARM_EndDownload().

Syntax

wi th Fl ashDownl oad:
jlink.WiteMen{Addr, NunBytes, abWite, AccessWdth
jlink.WiteMen{Addr, NunBytes, abWite, AccessWdth
jlink.WiteMen{Addr, NunBytes, abWite, AccessWdth
# ...

0, sZone
0, sZone
0, sZone

None) }
None) }
None) }

Possible errors

Raises a JLinkError if...

compare failed
program or erase failed
verify failed

[ )
[ )
[ )
e a generic error occured

5.2.1.51 GetMemZones()

Description
Refer to JLINK_GetMemZones().

Syntax
jlink. Get MenZones()

Return value

Value Meaning
alnfo Array of MEM_ZONE_INFO instances

Possible errors

Raises a JLinkError if...
e retrieving memory zones fails

5.2.1.52 ReadMem()
Description

This function reads memory from the target device.

Used C API functions

JLINK_ReadMemZonedEXx()
JLINK_ReadMemEXx()

Parameters

Parameter Description
Addr Address to read from.
NumBytes Number of bytes to read.
AccessWidth (optional) Access width to use. (Default: 0)
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Parameter Description
sZone (optional) Memory zone to use. (Default: None)
Syntax
NunmByt esRead, abRead = jlink. ReadMen{Addr, NunBytes, AccessWdth = 0, sZone
= None)

Return value

Value

Meaning

NumBytesRead

Number of bytes successfully read

abRead

Array of bytes read

Possible errors

Raises a JLinkError if...

e reading target memory fails

5.2.1.53 ReadMemindirect()

Description

Refer to JLINKARM_ReadMemIndirect().

Parameters
Parameter Description

Addr Address to read from.
NumBytes Number of bytes to read.
Syntax
NunmByt esRead, abRead = jlink. ReadMem ndirect (Addr, NunBytes)
Return value

Value Meaning
NumBytesRead Number of bytes read
abRead Array of bytes read
Possible errors
Raises a JLinkError if...
e reading target memory fails

5.2.1.54 ReadMemHW()
Description
Refer to JLINKARM_ReadMemHW().
Parameters
Parameter Description

Addr Address to read from
NumBytes Number of bytes to read
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Syntax
NunmByt esRead, abRead = jI|ink. ReadMemHW Addr, NunByt es)

Return value

Value Meaning
NumBytesRead Number of bytes read
abRead Array of bytes read

Possible errors

Raises a JLinkError if...
e reading target memory fails

5.2.1.55 ReadMemU8()

Description
Refer to JLINKARM_ReadMemU8().

Parameters
Parameter Description
Addr Address to read from
NumBytes Number of bytes to read
Syntax
NunmByt es, abRead, abStatus = jlink. ReadMemJ8( Addr, Numltens)

Return value

Value Meaning
NumBytesRead Number of bytes read
abRead Array of bytes read
abStatus Array of status bytes

Possible errors

Raises a JLinkError if...
e reading target memory fails

5.2.1.56 ReadMemU16()

Description
Refer to JLINKARM_ReadMemU16().

Parameters
Parameter Description
Addr Address to read from
NumItems Number of items to read
Syntax
NunmByt esRead, al6Read, abStatus = jlink. ReadMenJ16( Addr, Numitens)

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



246 CHAPTER 5 Using the jlinksdk Python package

Return value

Value Meaning
NumBytesRead Number of bytes read
al6Read Array of halfwords read
abStatus Array of status bytes

Possible errors

Raises a JLinkError if...
e reading target memory fails

5.2.1.57 ReadMemU32()

Description
Refer to JLINKARM_ReadMemU32().

Parameters
Parameter Description
Addr Address to read from
NumItems Number of items to read
Syntax
NunmByt esRead, a32Read, abStatus = jlink. ReadMermJ32( Addr, Numltens)

Return value

Value Meaning
NumBytesRead Number of bytes read
a32Read Array of words read
abStatus Array of status bytes

Possible errors

Raises a JLinkError if...
e reading target memory fails

5.2.1.58 ReadMemU64()
Description
The function reads memory from the target system in units of 64-bits.

Used C API functions
JLINKARM_ReadMemU64()

Parameters
Parameter Description
Addr Address to read from
NumItems Number of items to read
Syntax
NunByt esRead, a64Read, abStatus = jlink. ReadMemJ64( Addr, Numltens)
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Return value
Value Meaning
NumBytesRead Number of bytes read
ab4Read Array of 64-bit values
abStatus Array of status bytes

Possible errors

Raises a JLinkError if...
e reading target memory fails

5.2.1.59 WriteMem()

Description

This function writes memory to the target device.

Used C API functions

JLINK_WriteMemZonedEx() JLINKARM_WriteMemEXx()

Parameters
Parameter Description
Addr Address to read from.
NumBytes Number of bytes to read.
abWrite Array of bytes to write.
AccessWidth (optional) Access width to use. (Default: 0)
sZone (optional) Memory zone to use. (Default: None)
Syntax

NunmBytesWitten =
sZone = None)

Return value

j1ink. WiteMen(Addr,

NunByt es,

abWite, AccessWdth = 0,

Value

Meaning

NumBytesWritten

Number of bytes written.

Possible errors

Raises a JLinkErro if...

e writing target memory fails

5.2.1.60 WriteUS§()

Description

Refer to JLINKARM_WriteUS().

Parameters

Parameter Description
Addr Address to read from
Data Byte to write
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Syntax

jlink. WiteMenJ3(Addr, Data)

Possible errors

Raises a JLinkError if...
e writing target memory fails

5.2.1.61 WriteU16()

Description
Refer to JLINKARM_WriteU16().

Using the jlinksdk Python package

Parameters
Parameter Description
Addr Address to read from
Data Halfword to write
Syntax
jlink. WiteMenJ16( Addr, Data)
Possible errors
Raises a JLinkError if...
e writing target memory fails
5.2.1.62 WriteU32()
Description
Refer to JLINKARM_WriteU32().
Parameters
Parameter Description
Addr Address to read from
Data Word to write
Syntax
jlink. WiteMenmJ32( Addr, Data)
Possible errors
Raises a JLinkError if...
e writing target memory fails
5.2.1.63 WriteU64()
Description
Refer to JLINKARM_WriteU64().
Parameters
Parameter Description
Addr Address to read from
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Parameter Description
Data 64-bit value to write
Syntax
jlink. WiteMenJ64( Addr, Data)
Possible errors
Raises a JLinkError if...
e writing target memory fails
5.2.1.64 ReadReg()
Description
Refer to JLINKARM_ReadReg().
Parameters
Parameter Description
Register index to read (see classes for register index defini-
RegIndex ;
tions.)
Syntax

RegVal = jlink. ReadReg( Regl ndex)

Return value

Value

Meaning

RegConts

Register contents

5.2.1.65 ReadRegs()

Description

Refer to JLINKARM_ReadRegs().

Parameters
Parameter Description
List of register indexes to read (see classes for register index
aReglIndex L
definitions.)
Syntax

aRegVal , abSt at

Possible errors

= jli nk. ReadRegs( aRegl ndex)

Raises a JLinkError if...

e the read access could not be executed

Return value

Value Meaning
aRegConts List of register contents
abStat Array of status bytes
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5.2.1.66 WriteReg()

Description
Refer to JLINKARM_WriteReg().

Parameters
Parameter Description
Register index to write (see classes for register index defini-
ReglIndex )
tions.)
Data Value to write
Syntax

jlink. WiteReg(Regl ndex, RegVal)

Possible errors

Raises a JLinkError if...
e writing to the specified register fails

5.2.1.67 WriteRegs()

Description
Refer to JLINKARM_WriteRegs().

Parameters
Parameter Description
List of register indexes to write (see classes for register in-
aReglIndex o
dex definitions.)
aData List of values to write
Syntax

abStat = jlink.WiteReg(aRegl ndex, aRegVal)
Raises a JLinkError if...
e the write access could not be executed

Return value

Value Meaning

abStat Array of status bytes

5.2.1.68 Disassemblelnst()

Description

This function returns the disassembly and the instruction size of the instruction at “Addr”.

Parameters

Parameter Description

Addr Address of instruction to be disassembled
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Syntax
InstSize, sDis = jlink.Di sassenbl el nst ( Addr)

Return value

Value Meaning
InstSize Instruction size
sDis Disassembly string

Possible errors

Raises a JLinkError if disassembling fails.

5.2.1.69 CIrBPEX()

Description
Refer to JLINKARM_CIrBPEX().

Parameters

Parameter Description
BPHandle Handle of the breakpoint to be cleared.
Syntax

j l'ink. d r BPEX( BPHandl e)

5.2.1.70 SetBPEX()

Description
Refer to JLINKARM_SetBPEX().

Parameters
Parameter Description
Addr Address of breakpoint to be set.
Tvpe (Optional) Breakpoint type (see BP.*) (default: BP.IM-
yp P_ANY).
Syntax
BPHanl de = Set BPEx( Addr, Type)
BPHanl de = Set BPEx( Addr)

Return value

Value Meaning

>0 Breakpoint handle.

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.71 RTTERMINAL_Start()

Description
Refer to JLINK_RTTERMINAL_Control()
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Parameter

Description

CntriBlockAddress

(optional)RTT Control block address. If not set, auto detec-
tion will be used.

Syntax

jlink. RTTERM NAL_Start ()

or

jlink. RTTERM NAL_Start (Cntrl Bl ockAddr ess)

Possible errors

Raises a JLinkError if RTT cannot be started.

5.2.1.72 RTTERMINAL_Stop()

Description

Refer to JLINK_RTTERMINAL_Control()

Parameters

Parameter

Description

InvalidateTargetCB

(optional) If set, RTTCB will be invalidated on target.

Syntax

Result = jlink. RTTERM NAL_St op()

or
Resul t

Return value

jlink. RTTERM NAL_St op( I nval i dat eTar get CB)

Value Meaning
0 O.K. RTT stopped (was running)
1 0O.K. RTT stopped (was not run-

ning)

Possible errors

Raises a JLinkError if RTT cannot be stopped.

5.2.1.73 RTTERMINAL_GetNumBuf()

Description

Refer to JLINK_RTTERMINAL_Control()

Parameters

Parameter Description
Direction Direction of the buffer. (0 = Up; 1 = Down)
Syntax

NunBuf fers = jlink. RTTERM NAL Get NunBuf (Di recti on)
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Return value

Value Meaning
None RTT Control Block not found (yet).
# None Number of buffers.

Possible errors

Raises a JLinkError if DLL function fails.

Additional information
For the <Direction>, RTTERMINAL_BUFFER_DIR.* can be used.

5.2.1.74 RTTERMINAL_GetDesc()

Description
Refer to JLINK_RTTERMINAL_Control()

Parameters

Parameter Description
BufferIndex Index of the buffer to get info about.
Direction Direction of the buffer. (0 = Up; 1 = Down)
Syntax
Buf Desc = jlink. RTTERM NAL_Cet Desc(Bufferlndex, Direction)

Return values

Value Meaning
= None RTT Control Block not found (yet).
# None Instance of RTTERMINAL_BUFDESC()

Possible errors

Raises a JLinkError if DLL function fails.

Additional information
For the <Direction>, RTTERMINAL_BUFFER_DIR.* can be used.

5.2.1.75 RTTERMINAL_GetStat()

Description
Refer to JLINK_RTTERMINAL_Control()

Syntax
Statusinfo = jlink. RTTERM NAL_Cet St at ()

Return values
Instance of RTTERMINAL_STATUS class containing the RTT status info.

Possible errors

Raises a JLinkError if DLL function fails.
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5.2.1.76 RTTERMINAL_Read()

Description
Refer to JLINK_RTTERMINAL_Read()

Parameters

Parameter Description
BufferIndex Index of the up buffer to read from.
NumBytes Max. number of bytes to read.
Syntax

abData = jlink. RTTERM NAL Read(Bufferindex, NunBytes)

Return values

Bytes read. To get the number of bytes that were read, use the len() python base function.

Possible errors

Raises a JLinkError if DLL function fails.

5.2.1.77 RTTERMINAL_Write()

Description
Refer to JLINK_RTTERMINAL_Write()

Parameters
Parameter Description
BufferIndex Index of the down buffer to write to.
abWrite Data to write to target (bytes).
NumBytes Number of bytes to write.
Syntax

NumBytesWitten = jlink. RTTERM NAL_Wite(Bufferlndex, abWite, NunBytes)

Return value

Number of bytes written.

Possible errors

Raises a JLinkError if DLL function fails.

Additional information

<abWrite> is expected to be bytes. If a string is to be sent to the target, it has to be
utf-8 encoded:

abData = "This is a string."
abDat a = abDat a. encode("utf-8")
jlink. RTTERM NAL_Wite(0, abData, |en(abData))
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5.2.1.78 RTTERMINAL_Control()

Description

Refer to JLINK_RTTERMINAL_Control()

Parameters
Parameter Description
Command to be executed:
e RTTERM NAL_CWMD. START
Start RTT processing
e RTTERM NAL_CWMD. STOP
Stop RTT on J-Link and host side
Cmd e RTTERM NAL_CND. GETDESC

Get buffer size, name, flags
e RTTERM NAL_CWVD. GETNUMBUF

Get current number of up or down buffers
e RTTERM NAL_CWVD. GETSTAT

Get RTT status information

ControlStruct

NAL_* command classes)

Syntax

Result = jlink. RTTERM NAL_Control (Crd, Control Struct)

Return values

Value

Meaning

Result

0 if Cmd = RTTERM NAL_CMD_STOP: RTT was running and has
been stopped

1 if Cmd = RTTERM NAL_CMD _STOP: RTT stopped but was not
running before

None if Cmd = (RTTERM NAL_CMD_GETDESC || RTTERM -

NAL CMD_GETNUMBUF): RTT Control Block not found (yet).

<Con-
trolStruct>

Refer to RTTERMINAL_* command classes.
If Cmd = RTTERM NAL_CMD_GETNUMBUF: <Direction>

Possible errors

Raises a JLinkError if DLL function fails.

5.2.1.79 STRACE_Start()

Description

Refer to JLINK_STRACE_Start()

Syntax

Result = jlink. STRACE Start ()

Return value

Value

Meaning

=0

Trace clock frequency in Hz

Possible errors

Raises a JLinkError if DLL function fails (STRACE cannot be started).
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5.2.1.80 STRACE_Stop()

Description

Refer to JLINK_STRACE_Stop()

Syntax

Result = jlink. STRACE St op()

Return value

Value Meaning
=20 STRACE stopped

Possible errors

Raises a JLinkError if DLL function fails (STRACE cannot be stopped).

5.2.1.81 STRACE_GetInstStats()

Description

Refer to JLINK_STRACE_GetInstStats()

Parameters
Parameter Meaning
Addr Adress of first instruction.
NumItems !\lumber of items to get stats from. Each item represents a halfword
in memory.
Type Stat type (see STRACE_CNT_TYPE class).
Syntax

r, altens = jlink. STRACE Getlnst Stats(Address, Numtens, Type)

Return values

Value

Meaning

NumInstructions

Number of instruction addresses that could be “read”

Stats

Stats for "NumInstructions” depending on “Type"” (see be-
low)

Stats return value:

STRACE_CNT_TYPE.*
Type

Stats return value

FETCHED/EXEC/SKIP

Array of integers containing the fetched/exec/skip count for
“NumlItems”, depending on “Type”

Integer of total fetched/exec/skip/Numlnsts count, depend-

TOTAL_* : W "

ing on “Type

Array of STRACE_INST_STAT filled with data, depending on
Other “Type”.

Unused values are “None”.

Possible errors

Raises a JLinkError if...
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e allocating space for the python array fails.
e JLINK_STRACE_GetInstStats() call fails.

Example

In this example Trace data for 16 halfwords, starting at address "0x0800017C" are retrieved

via the Get | nst St at s() function.

Get I nst St at s() is called with STRACE _CNT_TYPE. FETCHED EXEC SKI P, so it will return an
array of STRACE | NST_STAT, with the size of 17 (16 * Stats per halfword, 1 * total counters).
As all counters are retrieved, none of the values in STRACE | NST_STAT will be none.

To keep the example simple, the error handling was left out.
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#

# At this point, the connection to the device has been established and
# the application has been downl oaded.

# Now, we retrieve the trace data fromthe DLL

#

jlink.Reset ()

jlink. STRACE Start ()

j1ink.Go()

time. sl eep(l)

Addr ess = 0x0800017C

Numi tens = 0x10

Type = jlinksdk. STRACE_CNT_TYPE. FETCHED EXEC SKI P
r, altens = jlink. STRACE Get | nst Stats(Address, Numtens, Type)
j 1'i nk. STRACE_St op()

sbata = ""

for Itemin altens[0:-1]: # Last entry contains the total counters
sData += "Address: Ox%8.8X " % Address
sData += "FetchCnt: O0x%8.8X " % Item Fet chCnt
sData += "ExecCnt: Ox%8.8X " % |tem ExecCnt
sData += "SkipCnt: Ox%8.8X " % |tem ExecCnt
Address += 2

sData += "Total (FetchCnt/ExecCnt/SkipCnt): "

sData += "Ox%B.8X " % altens[-1]. FetchCnt

sData += "Ox%.8X " % altens[-1].ExecCnt

sData += "0x%8. 8X" % altens[-1]. SkipCnt

print (sDat a)

The following statistics are reported by the code example given above:

Addr ess: 0x0800017C FetchCnt: 0x00000001 ExecCnt: 0x00000001 Ski pCnt: 0x00000000
Addr ess: 0x0800017E FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x08000180 FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x08000182 FetchCnt: 0x00000000 ExecCnt: 0x00000000 Ski pCnt: 0x00000000
Addr ess: 0x08000184 FetchCnt: 0x00000014 ExecCnt: 0x00000014 SkipCnt: 0x00000000
Addr ess: 0x08000186 FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x08000188 FetchCnt: 0x00000014 ExecCnt: 0x00000014 SkipCnt: 0x00000000
Addr ess: 0x0800018A FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x0800018C FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x0800018E FetchCnt: 0x00000014 ExecCnt: 0x00000014 SkipCnt: 0x00000000
Addr ess: 0x08000190 FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x08000192 FetchCnt: 0x00000014 ExecCnt: 0x00000014 SkipCnt: 0x00000000
Addr ess: 0x08000194 FetchCnt: 0x00000014 ExecCnt: 0x00000014 Ski pCnt: 0x00000000
Addr ess: 0x08000196 FetchCnt: 0x00000000 ExecCnt: 0x00000000 Ski pCnt: 0x00000000
Addr ess: 0x08000198 FetchCnt: 0x00000000 ExecCnt: 0x00000000 Ski pCnt: 0x00000000
Addr ess: 0x0800019A FetchCnt: 0x00000000 ExecCnt: 0x00000000 Ski pCnt: 0x00000000
Total (FetchCnt/ExecCnt/SkipCnt): O0x04F242A1 0x04F1F9E7 0x000048BA

5.2.1.82 STRACE_Config()

Description
Refer to JLINK_STRACE_Config()

Parameters

Parameter Meaning
sConfig STRACE config string

Syntax
j i nk. STRACE_Confi g(sConfi g)

Return value
Refer to JLINK_STRACE_Config()
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Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.83 STRACE_Control()

Description
Refer to JLINK_STRACE_Control()

Note

It is recommended to use the functions below instead.

STRACE_SetCodeFetchEvent()
STRACE_SetDataAccEvent()
STRACE_SetDatalLoadEvent()
STRACE_SetDataStoreEvent()
STRACE_CIrEvent()
STRACE_CIrAllEvents()
STRACE_SetBufSize()

Parameters

Parameter Meaning
Cmd STRACE command (see: STRACE_CMD.*)
p Required value/"“struct”.

Syntax
j1ink. STRACE_Control (Crd, p)

Return value
Refer to JLINK_STRACE_Control()

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.84 STRACE_SetCodeFetchEvent()

Description
Refer to JLINK_STRACE_Config() - JLI NK_STRACE_EVENT_TYPE_CODE_FETCH

Parameters
Parameter Meaning
Op Operation (See: STRACE_OP.*)
Addr Specifies the address of the instruction that is fetched/executed.

Used for STRACE_OP.INCLUDE_RANGE and STRACE_OP.EX-

AddrRangeSize | - jbE RANGE only (default: 0).

Syntax
j1'i nk. STRACE_Set CodeFet chEvent (Op, Addr, Addr RangeSi ze)
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Value

Meaning

=0

Event Handle

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.85 STRACE_SetDataAccEvent()

Description

Refer to JLINK_STRACE_Config() - JLI NK_STRACE_EVENT_TYPE_DATA_ACC

Using the jlinksdk Python package

Parameters
Parameter Meaning

Op Operation (See: STRACE_OP.*)

AccSize Specifies the access size of the data access.

Addr Access address of the data.

Data Specifies data to be compared to.

DataMask Bits set to 1 are masked out (not taken into consideration).
. Used for STRACE_OP.INCLUDE_RANGE and STRACE_OP.EX-

AddrRangeSize | - jbE RANGE only (default: 0).

Syntax
jl'ink. STRACE_Set Dat aAccEvent (Qp, AccSize, Addr, Data, DataMask,
RangeSi ze)
Return value
Value Meaning

=0

Event Handle

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.86 STRACE_SetDatalLoadEvent()

Description

Refer to JLINK_STRACE_Config() - JLI NK_STRACE_EVENT_TYPE_DATA_LOAD

Addr -

Parameters

Parameter Meaning
Op Operation (See: STRACE_OP.*)
Addr Load address of the data.

AddrRangeSize

Used for STRACE_OP.INCLUDE_RANGE and STRACE_OP.EX-
CLUDE_RANGE only (default: 0).

Syntax

j 1'i nk. STRACE_Set Dat aLoadEvent (Op, Addr,

J-Link ARM SDK (UM08002)
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Return value

Value Meaning
=20 Event Handle

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.87 STRACE_SetDataStoreEvent()

Description
Refer to JLINK_STRACE_Config() - JLI NK_STRACE_EVENT_TYPE_DATA_ STORE

Parameters

Parameter Meaning
Op Operation (See: STRACE_OP.*)
Addr Store address of the data.

Used for STRACE_OP.INCLUDE_RANGE and STRACE_OP.EX-

AddrRangeSize | ~ jne RANGE only (default: 0).

Syntax
j I'i nk. STRACE_Set Dat aSt or eEvent (Op, Addr, AddrRangeSize)

Return value

Value Meaning
>0 Event Handle

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.88 STRACE_CIrEvent()

Description
Refer to JLINK_STRACE_Config() - JLI NK_STRACE CMD _CLR TRACE _EVENT

Parameters

Parameter Meaning

EventHandle Handle of the event to clear.

Syntax
jl'ink. STRACE_Cl r Event ( Event Handl e)

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.89 STRACE_CIrAllEvents()

Description
Refer to JLINK_STRACE_Config() - JLI NK_STRACE_CMD_CLR_ALL_TRACE_EVENTS
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Syntax
jlink. STRACE ClrAl | Events(Op, Addr, AddrRangeSi ze)

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.90 STRACE_SetBufSize()

Description
Refer to JLINK_STRACE_Config() - JLI NK_STRACE_CMD_SET_BUFF_SI ZE

Parameters

Parameter Meaning
BufSize Size to set MTB-Buffer to.

Syntax
j 1'i nk. STRACE_Set Buf Si ze( Buf Si ze)

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.91 STRACE_Read()

Description
Refer to JLINK_STRACE_Read()

Parameters
Parameter Meaning
NumItems Number of instructions to read from buffer.

Return value
Python list of read instructions (LIFO order).

Possible errors

Raises a JLinkError if DLL function returns error.

5.2.1.92 STRACE_ReadEx()

Description
Refer to JLINK_STRACE_ReadEx()

Parameters
Parameter Meaning
NumItems Number of instructions to read from buffer.
NumTime- (optional) Number of timestamps to read. Default: <NumTime-
stamps stamps> = <Numltems>
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Return values

Return value Meaning
Instructions Python list of read instructions (LIFO order).
TStamps List of STRACE_TIMESTAMP_INFO (LIFO order).

Possible errors

Raises a JLinkError if DLL function returns error.
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5.3 Using the pylink Python package
PyLink is a Python package provided by a third-party that can be used to control J-Link
using Python.

Note

PyLink is developed, documented and supported by a third-party.
SEGGER does not support the pylink Python package.
It is recommended to use the jlinksdk to control J-Link from Python.
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Chapter 6
Power API

This chapter describes the power API of the J-Link DLL. The power API enables the user

to get information about the targets power consumption by measuring the target current
and target voltage.

Note

All information in this chapter is preliminary and as such subject to change.
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6.1 General information

J-Link is able to get information about the target power consumption by measuring the
target current and voltage.

The power API enables the user to get the measured values from the J-Link. In addition to
that the power API allows the user to specify reference value which correlates the measured
value with the time when it has been measured.

This especially makes sense for debuggers which allow power debugging. Having a refer-
ence value (e.g. a timestamp or the value of the PC when the value was measured) makes
it possible to correlate the target power consumption with the target application execution
and so with the application source code.

J-Link allows to capture data on the internal channel.

In the following the functions of the power API are described.
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6.2 Power API functions

Power API functions

The table below lists the available power API routines. All functions are listed in alphabetical
order. Detailed descriptions of the routines can be found in the sections that follow. In order
to jump to the detailed description of a power API routine, simply click on the API function

name in the table below.

Routine

Explanation

JLINK_POWERTRACE_Control()

Controls the POWERTRACE functionality.
Used to start/stop and configuration of
POWERTRACE.

JLINK_POWERTRACE_Read()

Reads a given number of measurement
items (e.g. current values and their refer-
ence values) which have been captured by
J-Link.

6.2.1 JLINK_POWERTRACE_Control()

Description

This is the main function of the POWERTRACE functionality which is used to configure the
POWERTRACE functionality and to start/stop capturing measurement values.

Syntax

int JLI NK_POAERTRACE_Control (i nt Cnd,

voi d* pln, void* pCut);

Parameter Meaning

Crd Specifies which command should be executed.

n Pointer to input data. Pointer type depends on the command which is
P executed.

aut Pointer to output data. Pointer type depends on the command which
P is executed.
Return value

Value Meaning

= 0| return values depends on the

0.K., exact meaning of positive

command which has been used.

< 0| Error

Add. information

The following values for Cnd are supported:

Valid values for parameter Cnd

JLI NK_POWERTRACE_CMD_SETUP

Setup the POWERTRACE functionality.

JLI NK_POWERTRACE_CMVD_START

Starts capturing measurement data.

JLI NK_POAERTRACE._CMD FLUSH

Flush POWERTRACE data buffer. Any data
which has not been read is lost.

JLI NK_POWERTRACE_CMD_STOP

Stops capturing measurement data.

JLI NK_POWERTRACE_CMD_GET_CAPS

Get POWERTRACE capabilities of the con-
nected emulator.

JLI NK_PONERTRACE_CMD GET CHAN-
NEL_CAPS

Get capabilities of a specific measurement
channel.
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JLI NK_PONERTRACE_CMD_GET_NUM | TEMB

Get the number of POWERTRACE items
which are available to read.

6.2.1.1 JLINK_POWERTRACE_CMD_SETUP

Configure POWERTRACE functionality by setting the channel mask, the sample frequency, ...

When executing the JLI NK_PONERTRACE CMD _SETUP command, pln is a pointer to a
JLI NK_PONERTRACE SETUP structure. pQut is not used for this command.

The following table describes the members of the JLI NK_PONERTRACE SETUP structure:

Name Type

Meaning

Si zeof Struct i nt

Size of this structure. Needs to be filled by
the user. Used for backward-compatibility
if the structure is enhanced in future ver-
sions.

Channel Mask us2

Bitmask to setup which channels shall be
enabled for capturing data.

Bits 0-7: Internal channel 0-7

Bits 8-31: Reserved

If a bit is 1, the corresponding channel is
enabled. If it is set to 0, the corresponding
channel is disabled.

Sanpl eFr eq u32

Sampling frequency in Hz. Please note that
the maximum sample frequency which can
be used depends on the number of chan-
nels which are enabled. For more infor-
mation about how to determine the max-
imum sampling frequency for your con-
figuration, please refer to JLINK_POW-
ERTRACE_CMD_GET_CHANNEL_CAPS on
page 270.

Ref Sel ect i nt

Reference value which shall be stored for
every sampled value.

0: No reference value is stored

1: Number of bytes transferred via SWO
since capturing has been started. Only
available for ARM Cortex-M devices which
support SWO.

2: Number of miliseconds elapsed, since
powertrace capturing has been started.

Enabl eCond i nt

Capturing enable condition.

0: Data is always captured, even if

the CPU is halted. Capturing is only
stopped when receiving a JLI NK_PONER-
TRACE_CMD_STOP command.

1: Data is only captured while the CPU is
running.

Return value

Value

Meaning

v
o

0.K., sampling frequency which
has been selected by the emula-
tor. This frequency can differ from
the one which was requested by
the debugger/application if the
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Value Meaning
requested frequency is not sup-
ported.
< 0| Error
Example

JLI NK_POAERTRACE_SETUP Set upDat a;

Set upDat a. Si zeof Struct =
Set upDat a. Channel Mask

i zeof (JLI NK_PONERTRACE_SETUP) ;

<< 0) // Enable capturing on internal channel 0O

s
0
1
1 << 1) // Enable capturing on internal channel 1

1
—~

Set upDat a. Sanpl eFr eq 10000; /1 Sampl e frequency set to 10 kHz
Set upDat a. Ref Sel ect No reference value is stored
Set upDat a. Enabl eCond 0; /1 Only capture data while the CPUis running

JLI NK_POWERTRACE_Cont rol (JLI NK_PONERTRACE _CMD_SETUP, &Set upData, NULL);

nonon
o
=
=

6.2.1.2 JLINK_POWERTRACE_CMD_START

Starts capturing data on the channels which are enabled. If data is started immediately
after sending this command depends on the value of Ref Sel ect when the POWERTRACE
setup is performed.

For this command pl n and pQut are not used.

Return value

Value Meaning
= 0| 0.K.
< 0| Error

Example

JLI NK_POWERTRACE_Cont r ol (JLI NK_POWERTRACE_CMD_START, NULL, NULL);

6.2.1.3 JLINK_POWERTRACE_CMD_STOP

Stops capturing data on the channels which are enabled.

For this command pl n and pQut are not used.

Return value

Value Meaning

0.K., number of POWERTRACE
> 0 | items which are available for
read.

< 0| Error

Example

JLI NK_POWERTRACE_Cont r ol ( JLI NK_POAERTRACE_CMD STOP, NULL, NULL);

6.2.1.4 JLINK_POWERTRACE_CMD_ FLUSH
Flush POWERTRACE data buffer. All data that has not been read yet, is lost.
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Return value

Value Meaning

= 0| O.K.

< 0| Error

Example

JLI NK_POAERTRACE_Cont r ol (JLI NK_POWERTRACE CVD FLUSH, NULL, NULL);

6.2.1.5 JLINK_POWERTRACE_CMD_GET_CAPS

Get POWERTRACE capabilities. Power capabilities are for example which channels are sup-
ported by the connected J-Link.

When executing the JLI NK_PONERTRACE CMD GET_CAPS command, pQut is a pointer to a
JLI NK_PONERTRACE_CAPS structure. pl n is not used for this command.

The following table describes the members of the JLI NK_POANERTRACE CAPS structure:

Name Type Meaning

Size of this structure. Needs to be filled by
the user. Used for backward-compatibility
if the structure is enhanced in future ver-
sions.

Si zeof Struct i nt

Bitmask to setup which channels are sup-
ported by the connected J-Link.

Bits 0-7: Internal channel 0-7

Bits 8-31: Reserved.

If a bit is 1, the corresponding channel is
supported.

If it is set to 0, the corresponding channel
is not supported.

Channel Mask u32

Return value

Value Meaning
= 0| 0.K.
< 0| Error

Example

JLI NK_POAERTRACE_CAPS Power Tr aceCaps;

Power Tr aceCaps. Si zeof Struct = si zeof (JLI NK_POAERTRACE_CAPS) ;
JLI NK_PONERTRACE_Cont r ol (JLI NK_POAERTRACE_CMD_GET_CAPS, NULL, &Power TraceCaps);

6.2.1.6 JLINK_POWERTRACE_CMD_GET_CHANNEL_CAPS

Get channel capabilities for a specific channel setup. This command is used to get the
channel capabilities for a specific channel setup. The maximum sampling frequency depends
on which channels are enabled (external/internal) and the number of channels which are
enabled. This command can be used to get the maximum possible sampling frequency for
a specific setup.

When executing the JLI NK_PONERTRACE_CMD_GET_CHANNEL_CAPS command, pl n is a point-
er to a JLI NK_POMERTRACE_CHANNEL_CAPS | N structure and pQut is a pointer to a
JLI NK_PONERTRACE_CHANNEL _CAPS_QUT structure.
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The following table describes the members of the JLI NK_POMERTRACE_CHANNEL_CAPS | N
structure:

Name Type Meaning

Size of this structure. Needs to be filled by
the user. Used for backward-compatibility
if the structure is enhanced in future ver-
sions.

Si zeof Struct i nt

Bitmask to setup which channels shall be
used in the desired configuration.

Bits 0-7: Internal channel 0-7

Bits 8-31: Reserved

If a bit is 1, the corresponding channel
shall be used. If it is set to 0, the corre-
sponding channel shall not be used. Only
capabilities for channels that are supported
by the connected J-Link should be request-
ed here.

Channel Mask u32

The following table describes the members of the JLI NK_POAERTRACE CHANNEL CAPS OUT
structure:

Name Type Meaning

Size of this structure. Needs to be filled by
the user. Used for backward-compatibility
if the structure is enhanced in future ver-
sions.

Si zeof Struct i nt

Base sampling frequency (in Hz) that is
used by J-Link.

The minimum divider that has to be used
for the sampling frequency for the desired
configuration. This allows the user to cal-
culate the maximum sampling frequency
that can be used for the desired configu-
ration. The maximum sample frequency
which can be used is calculated as follows:
BaseSanpl eFreq / M nDi v.

BaseSanpl eFr eq u32

M nDi v u32

Return value

Value Meaning
= 0] O0.K.

Error (E.g. if the requested chan-
< 0| nel mask is not supported by the
connected emulator)

Example

JLI NK_POWERTRACE_CHANNEL_CAPS_| N Capsl n;
JLI NK_POWERTRACE_CHANNEL_CAPS_OUT CapsQut ;

Capsl n. Si zeof Struct = si zeof (JLI NK_POANERTRACE_CHANNEL_CAPS I N);
Capsl n. Channel Mask = 0

| (1 << 0) // Internal channel 0 shall be enabled
| (1 << 1) // Internal channel 1 shall be enabled

JLI NK_POWERTRACE_Cont r ol ( JLI NK_POAERTRACE_CMD_GET_CHANNEL_CAPS, &Capsln, &CapsQut);
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6.2.1.7 JLINK_POWERTRACE_CMD_GET_NUM_ITEMS

Get the number of items which have been captured and can be read from the buffer.

This means for example if 2 channels are enabled and JLINK POAER-
TRACE_CMD_GET_NUM I TEMS returns that 4 items are available, we have 2 items for every
channel in the buffer. So the number of items in the buffer is always a multiple of the num-
ber of channels which are enabled, since all enabled channels are sampled simultaneously.

When executing the JLI NK_POMNERTRACE_CMD_GET_NUM | TEMS command, pl n and pQut are
not used.

Return value

Value Meaning

0.K., number of items which are

=0 available for read.

< 0| Error

Example
int r;

r = JLI NK_POWERTRACE_Cont r ol (JLI NK_POAERTRACE_CMD GET_NUM | TEMS, NULL, NULL);
if (r >=0) {
printf("%l itens have been captured\n");

}

6.2.2 JLINK_POWERTRACE_Read()

Description

This function is used to read the POWERTRACE buffer which holds the values that have
been captured on the enabled channels. After the requested number of items have been
read, the internal read pointer is incremented after the read and the number of items which
have been read are flushed from the buffer.

Syntax
i nt JLI NK_PONERTRACE_Read( JLI NK_POWERTRACE_DATA | TEM* paData, U32 Numtens);
Parameter Meaning

Pointer to an array of JLI NK_POAERTRACE_DATA | TEMstructures which
paDat a . .

is large enough to hold the requested number of items.

Specifies the number of items that should be read from the POWER-
Numl t ens

TRACE buffer.

Return value

Value Meaning
> 0.K., number of items which have
=20
been read.
< 0| Error

Add. information
The following table describes the members of the JLI NK_POMNERTRACE_DATA | TEMstructure:
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Name Type Meaning

Reference value (can be used to correlate
the measured value to the time when it
has been measured), if enabled. For more
Ref Val ue u32 information about how to setup the POW-
ERTRACE functionality to store a refer-
ence value, please refer to JLINK_POWER-
TRACE_CMD_SETUP on page 268.

Measured data.
Reserved for future use. Currently 0.

Dat a u32

The order of the items in the buffer pointed to by paDat a is as follows:

Sample configuration: Internal channels 0-2 are enabled, 6 items are available to read.

(pabata + 0) = Internal channel 0 itemO
(pabata + 1) = Internal channel 1 itemO
(pabata + 2) = Internal channel 2 itemO
(pabata + 3) = Internal channel 0 item1
(pabata + 4) = Internal channel 1 iteml1
(pabata + 5) = Internal channel 2 item1
Example

int |tenstoRead;
int NunltensRead;
JLI NK_PONERTRACE_DATA | TEM * pal tem

r = JLI NK_PONERTRACE_Cont rol (JLI NK_PONERTRACE_CMD_GET_NUM | TEMS, NULL, NULL);
if (r <0) {
return -1;

}
if (r >=0) {
paltem =
(JLI NK_PONERTRACE_DATA | TEM *) malloc(r * sizeof (JLI NK_PONERTRACE_DATA | TEM) ) ;
if (paltem {
Num t ensRead = JLI NK_POMNERTRACE_Read(paltem r);
}
}
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High-Speed Sampling API
(HSS)

For target devices which support reading/writing memory while the target is running (like
ARM Cortex-M based devices), J-Link provides an API which allows high-speed sampling
of target application variables.
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7.1 General information

For target devices which support reading/writing memory while the target is running (like
ARM Cortex-M based devices), J-Link provides an High-Speed Sampling API (HSS) which
allows high-speed sampling of target application variables. This for example allows an IDE /
user to display variables as graphs etc. with a high-resolution without interfering with the
target application’s real-time execution.

In addition to the API-functions on page 276, all HSS Data can be logged separately into
a file using a command string. For more information about executing the command string
please refer to the description in the J-Link User Manual (UM08001).

7.1.1 Advantages of SEGGER J-Link HSS vs. ARM SWO

When using SEGGER J-Link HSS instead of ARM’s SWO for high-speed sampling of target
variables, there are a humber of advantages for the user:

SWO needs an additional pin for outputting the data to the debug probe. SEGGER J-
Link HSS uses the existing debug signals which are also used for regular debugging /
memory accesses.

When using SWO, the target needs to support specific hardware units that support
periodic monitoring of certain target addresses (DWT units). For Cortex-M3/4, these are
limited to 4, most Cortex-M0/M0+ targets do not even provide these units. When using
SEGGER J-Link HSS, no special hardware units need to be supported by the target.
When using the DWT units of the target, to output sampling data via SWO, the SWO
FIFO is easily overloaded, as soon as more than two 32-bit variables are sampled in
parallel. Moreover, the DWT units are limited in flexibility. They can only sample 8-, 16-
and 32-bit values. Longer variables or arrays cannot be monitored or will overload the
SWO pin. SEGGER J-Link HSS allows the user to configure flexible lengths of variables
being monitored.

When using SWO, target and debug probe need to use the same frequency for sending
& receiving data which makes operation quite difficult, especially on targets where the
target CPU speed changes dynamically. When using SEGGER J-Link HSS, there are no
such problems.
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7.2 HSS API functions

HSS API functions

The table below lists the available SEGGER J-Link HSS API routines. All functions are listed
in alphabetical order. Detailed descriptions of the routines can be found in the sections

that follow.

Routine

Explanation

JLINK_HSS_Start()

Starts sampling of variables.

JLINK_HSS_Stop()

Stops sampling of variables.

JLINK_HSS_Read()

Reads HSS data.

7.2.1 Supported HSS Speeds

In general, the J-Link HSS API will do it’s best to fulfill the selected sampling period. If a
selected sampling period is not natively supported by the J-Link firmware, it will do it’s best
to come as close as possible to the selected speeds.

In general, there are the following max. capabilities (max. sampling frequency, max. num-
ber of variables which can be monitored in parallel) the specific J-Link models:

Max. sampling

J-Link Model Max. no. of variables frequency
J-Link PRO (V4 or later) 100 Unlimited*
J-Link ULTRA+ (V4 or later) 100 Unlimited*
J-Link PLUS (V9 or later) 10 1 kHz
J-Link BASE (V9 or later) 10 1 kHz
J-Link EDU (V9 or later) 10 1 kHz
Other models 5 50 Hz**

*Only limit is the bandwidth of the debug interface
**Emulated via PC. No built-in firmware / hardware support

7.2.2 JLINK_HSS_ Start()

Description

Starts periodic sampling of variables using SEGGER J-Link HSS functionality. Current con-
figuration (which memory locations to sample) is also passed when calling this function.

Note

Note

Syntax

int JLI NK_HSS Start (JLI NK_HSS_MEM BLOCK DESC* paDesc,

riod _us, int Flags);

J-Link ARM SDK (UM08002)

If SEGGER J-Link HSS already has been started and a different configuration is passed,
it is stopped DLL-internally, all buffers are flushed, the new configuration is applied
and SEGGER J-Link HSS is restarted if new configuration could be applied.

SEGGER J-Link HSS will be stopped temporarily while the CPU is halted and will be
restarted automatically when the CPU is restarted.

i nt NunBl ocks, int Pe-
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Parameter

Meaning

paDesc

pled/monitored.

Pointer to structure-array of type JLI NK_HSS MEM BLOCK_ DESC which
holds information about which memory locations shall be sam-

NurBl ocks

Number of memory blocks pointed to by paDesc .

Peri od_us Sampling period [us].

Fl ags

Set HSS Flags (See Flags below).

Flags

Flag

Meaning

JLI NK_HSS_FLAG TI MESTAVP_US

ms.

If set, Timestamp will be logged in us instead of

Return value

Value

Meaning

=20

0.K., number of items which have
been read.

Error

Unspecified error

Failed to allocate memory for one
or more buffers on the debug
probe side

Too many memory blocks / vari-
ables specified

-4

Target hardware does not support
HSS (Only available on Cortex-M
and RX)

For a list of global error codes which can be returned by this function, please refer to Global
DLL error codes on page 51.

Add. information

The following table describes the JLI NK_HSS MEM BLOCK DESC structure:

Name Type Meaning

Addr 32 Agldress that shall be read from when sam-
pling.

NumByt es 32 Numb_er of bytes that shall be read when
sampling.

Fl ags us2 SBZ. Reserved for future use.

Dunmy u32 SBZ. Reserved for future use.

Example

/1

/1 Sanple two variables, 4 bytes each, every nmillisecond (1000 us == 1 kHz)

Il

JLI NK_HSS_MEM BLOCK_DESC aBl ock[ 2] ;

aBl ock[ 0] . Addr

aBl ock[ 0] . NunByt es
aBl ock[ 0] . Fl ags
aBl ock[ 0] . Dummy

0x20000000;
4
0;
0;

J-Link ARM SDK (UM08002)
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aBl ock[ 1] . Addr = 0x20000100;
aBl ock[ 1] . NunBytes = 4;
aBl ock[ 1] . Fl ags = 0;
aBl ock[ 1] . Dummy = 0;

JLINK_HSS Start(&aBl ock[0], 2, 1000, 0);

7.2.3 JLINK_HSS Stop()

Description
Stops periodic sampling of variables via SEGGER J-Link HSS.

Note

This function is called automatically, internally when closing a DLL / J-Link connection
via JLINKARM_Close().

Syntax
int JLINK HSS Stop(void);
Parameter Meaning
Pointer to structure-array of type JLI NK_HSS MEM BLOCK DESC which
paDesc holds information about which memory locations shall be sam-
pled/monitored.
NunBl ocks Number of memory blocks pointed to by paDesc .
Peri od_us Sampling period [us].
Fl ags Set HSS Flags (See Flags below).
Flags
Flag Meaning

If set, Timestamp will be logged in us instead of

JLINK_HSS_FLAG_TI MESTAWP_US | =

Return value

Value Meaning

> 0| Success

< 0| Error

For a list of global error codes which can be returned by this function, please refer to Global
DLL error codes on page 51.

7.2.4 JLINK_HSS Read()

Description

Reads variable data which has been captured via SEGGER J-Link HSS functionality. The
variable data is put into the buffer as follows:

Assuming the sample from JLINK_HSS_Start(), we have two variables being sampled, 4
bytes each:

e 4 bytes at 0x20000000

e 4 bytes at 0x20000100

Now assume that J-Link has sampled every variable 2 times. Then the buffer format will
be as follows:
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*(pBuffer + 0): Tinmestanp of sanple O
*(pBuffer + 4): 0x20000000 Sanple O
*(pBuffer + 8): 0x20000100 Sanple O
*(pBuffer + 12): Tinestanp of sanple 1
*(pBuffer + 16): 0x20000000 Sample 1
*(pBuffer + 20): 0x20000100 Sample 1

Timestamp is the time elapsed, since HSS has been started. The unit depends on the
configuration set on HSS_Start. Default: milliseconds.

Note

JLINK_HSS_Read() will always read multiple of NunBl ocks * (SizeO Al |l -Bl ocks +
4) to make sure that only complete samples are stored into the read buffer.

Note

It is not necessary to stop SEGGER J-Link HSS prior to reading data.

Syntax
int JLINK_HSS Read(voi d* pBuffer, U32 BufferSize);
Parameter Meaning
pBuf f er Pointer to buffer which is used to store the variable data being read.
Size of buffer for read data. Should be multiple of NunBl ocks *
BufferSi ze (Si zeOr Al | Bl ocks + 4) that has been configured on JLINK_HSS_S-
tart().

Return value

Value Meaning

= 0| Success, number of bytes read.
< 0| Error

For a list of global error codes which can be returned by this function, please refer to Global
DLL error codes on page 51.

Example

JLI NK_HSS_CAPS Caps;

JLI NK_HSS MEM BLOCK_DESC aBl ock[ 2] ;
U32 aBuffer[(2 + 1) * 20];

i nt NunByt esRem

int i;

JLI NK_HSS Get Caps( &Caps);

printf("Max. num blocks: %\ nMax sanpling frequency: % kHz",
Caps. MaxBl ocks,

Caps. MaxFreq / 1000);

Il

/1 Sanple two variables, 4 bytes each, every nmillisecond (1000 us)
Il

aBl ock[ 0] . Addr = 0x20000000;

aBl ock[ 0] . NunBytes = 4;

aBl ock[ 0] . Fl ags = 0;

aBl ock[ 0] . Dunmy = 0;

aBl ock[ 1] . Addr = 0x20000100;

aBl ock[ 1] . NunBytes = 4;

aBl ock[ 1] . Fl ags = 0;
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aBl ock[ 1] . Dummy = 0;
JLINK_HSS Start (&aBl ock[ 0],
JLI NKARM Go() ;

2, 1000, 0):

HSS API functions

so sone data can be sanpl ed.

Sl eep(10); // Sleep sone tine,

/1

/'l Read & display SEGGER J-Link HSS data

/1

NunmByt esRem = JLI NK_HSS Read( &aBuffer[0], sizeof(aBuffer));

i = 0;

if (NunBytesRem < 0) {
return -1;

}

do {
printf("Tinestanp: %\ n", aBuffer[i + 0]);
printf("@x20000000: 0x% 8X\n", aBuffer[i + 1]);
printf("@x20000100: 0x% 8X\n", aBuffer[i + 2]);

i += 3
NunByt esRem - = 12;
} while (NunBytesRen);

J-Link ARM SDK (UM08002)
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Chapter 8
RTT

SEGGER’s Real Time Terminal (RTT) is a technology for interactive user I/O in embedded ap-
plications. It combines the advantages of SWO and semihosting at very high performance.
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8.1 Introduction

With RTT it is possible to output information from the target microcontroller as well as
sending input to the application at a very high speed without affecting the target’s real
time behavior.

SEGGER RTT can be used with any J-Link model and any supported target processor which
allows background memory access, which are Cortex-M and RX targets.

RTT supports multiple channels in both directions, up to the host and down to the target,
which can be used for different purposes and provide the most possible freedom to the user.

The default implementation uses one channel per direction, which are meant for printable
terminal input and output. With the J-Link RTT Viewer this channel can be used for multiple
“virtual” terminals, allowing to print to multiple windows (e.g. one for standard output, one
for error output, one for debugging output) with just one target buffer. An additional up (to
host) channel can for example be used to send profiling or event tracing data.

S )
PC, Linux, Mac

"Hello World” Debugger
From CPU to terminal in 0.84us with RTT

J-Link SW

S J-Link I
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8.2 How RTT works

8.2.1 Target implementation

Real Time Terminal uses a SEGGER RTT Control Block structure in the target’'s memory to
manage data reads and writes.

The control block contains an ID to make it findable in memory by a connected J-Link and a
ring buffer structure for each available channel, describing the channel buffer and its state.

The maximum number of available channels can be configured at compile time and each
buffer can be configured and added by the application at run time. Up and down buffers
can be handled separately.

Each channel can be configured to be blocking or non-blocking. In blocking mode the ap-
plication will wait when the buffer is full, until all memory could be written, resulting in a
blocked application state but preventing data from getting lost. In non-blocking mode only
data which fits into the buffer, or none at all, will be written and the rest will be discarded.
This allows running in real-time, even when no debugger is connected. The developer does
not have to create a special debug version and the code can stay in place in a release
application.

8.2.2 Locating the Control Block

When RTT is active on the host computer, either by using RTT directly via an application
like RTT Viewer or by connecting via Telnet to an application which is using J-Link, like a
debugger, J-Link automatically searches for the SEGGER RTT Control Block in the target’s
known RAM regions. The RAM regions or the specific address of the Control Block can
also be set via the host applications to speed up detection or if the block cannot be found
automatically.

8.2.3 Internal structures

There may be any number of “Up Buffer Descriptors” (Target -> Host), as well as any
number of “Down Buffer Descriptors” (Host -> Target). Each buffer size can be con figured
individually.

The gray areas in the buffers are the areas that contain valid data.

For Up buffers, the Write Pointer is written by the target, the Read Pointer is written by
the debug probe (J-Link, Host).

When Read and Write Pointers point to the same element, the buffer is empty. This assures
there is never a race condition. The image shows the simplified structure in the target.
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SEGGER RTT
Control Block Buffers

D
. . 1
Write Pointer *L‘_\-“—\_‘*
| ReadPointer
Up Buffer
Desaiptors
il
Write Pointer i
Read Pointer
Down Buffer
Desaiptors
il

8.2.4 Requirements

SEGGER RTT does not need any additional pin or hardware, despite a J-Link connected via
the standard debug port to the target. It does not require any configuration of the target
or in the debugging environment and can even be used with varying target speeds.

RTT can be used in parallel to a running debug session, without intrusion, as well as without
any IDE or debugger at all.

8.2.5 Performance

The performance of SEGGER RTT is significantly higher than any other technology used to
output data to a host PC. An average line of text can be output in one microsecond or less.
Basically only the time to do a single memcopy().

Time to output 82 characters

RTT 11
SWO 120

Semihosting [] 10700 [us]

0 20 40 &0 30 100 120 140 10000 12000

8.2.6 Memory footprint

The RTT implementation code uses ~500 Bytes of ROM and 24 Bytes ID + 24 Bytes per
channel for the control block in RAM. Each channel requires some memory for the buffer.
The recommended sizes are 1 kByte for up channels and 16 to 32 Bytes for down channels
depending on the load of in- / output.
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8.3 RTT Communication

Communication with the RTT implementation on the target can be done with different ap-
plications. The functionality can even be integrated into custom applications using the J-
Link SDK.

Using RTT in the target application is made easy. The implementation code is freely available
for download and can be integrated into any existing application. To communicate via RTT
any J-Link can be used.

The simple way to communicate via the Terminal (Channel 0) is to create a connection
to localhost:19021 with a Telnet client or similar, when a connection to J-Link (e.g. via a
debug session) is active.

The J-Link Software Package comes with some more advanced applications for different
purposes.

8.3.1 J-Link RTT Viewer

HLLinERTI'th'.-’M ==||==) &
Fibe Terminak [mput [ata Help

Bl Terminals | Temmanal 0 {| Termanal 1

RTT_CTHL_BO_BLACK
ETT_CTRL BG_RED

RTT CTREL BE BLUE
RTT CTHL BO MAGENTA
BTT CTHL BG CYAN

RTT_CTHL BG BRIGHT OREEN
[BETT CTRL BG BRIGHT YELLOW

EXT_BRIGE ATT_CTRL_BG_BRIGHT CYAN
RTT_CTHL TEXT BRIGHT BLACK [ATT CTAL BG BAIGHT WHITE

s 'x"'" to erase soreen and send again.

Enter Clear

0,001 ...

J-Link RTT Viewer is a Windows GUI application to use all features of RTT in one application.
It supports:

Displaying terminal output of Channel 0.

Up to 16 virtual Terminals on Channel 0.

Sending text input to Channel 0.

Interpreting text control codes for colored text and controlling the Terminal.
Logging data on Channel 1.

8.3.1.1 RTT Viewer Startup

Make sure J-Link and target device are connected and powered up.

Start RTT Viewer by opening the executable (JLinkRTTViewer.exe) from the installation
folder of the J-Link Software or the start menu.

The Configuration Dialog will pop up.

Configure the Connection Settings as described below and click OK. The connection settings
and all in app configuration will be saved for the next start of RTT Viewer.

8.3.1.2 Connection Settings

RTT Viewer can be used in two modes:
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e Stand-alone, opening an own connection to J-Link and target
e In attach mode, connecting to an existing J-Link connection of a debugger.

5]

J-Link RTT Viewer ¥4.96 | Configuration £3
Connection to J-Link

& USB ¥ Serial No |174200001

C TCR/IP
(" Existing Seszion

Target Device
| STM32F407IE
Target Interface & Speed

|SWD ~| [12000 +| kHz

RTT Control Block

Address (0: Auto) | 0

QK Cancel

Stand-alone connection settings
In stand-alone mode RTT Viewer needs to know some settings of J-Link and target device.

Select USB or TCP/IP as the connection to J-Link. For USB a specific J-Link serial number
can optionally be entered, for TCP/IP the IP or hostname of the J-Link has to be entered.

Select the target device to connect to. This allows J-Link to search in the known RAM of
the target.

Select the target interface and its speed.

If known, enter the address of the RTT Control Block in the target application. Otherwise
leave as 0 for auto detection.

Attaching to a connection

In attach mode RTT Viewer does not need any settings. Select Existing Session.

For attach mode a connection to J-Link has to be opened and configured by another applica-
tion like a debugger or simply J-Link Commander. If the RTT Control Block cannot be found
automatically, configuration of its location has to be done by the debugger / application.

8.3.1.3 The Terminal Tabs

RTT Viewer allows displaying the output of Channel 0 in different “virtual” Terminals.

The target application can switch between terminals with SEGGER_RTT_SetTerminal() and
SEGGER_RTT_TerminalOut().

RTT Viewer displays the Terminals in different tabs.

All Terminals

> SEGGER Beal-Time-Terminal Sample

2> Terminal 2 send= additional debmng information.
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All Terminals

The All Terminals tab displays the complete output of RTT Channel 0 and can display the
user input (Check Input -> Echo input... -> Echo to "All Terminals”).

Each output line is prefixed by the Terminal it has been sent to. Additionally output on
Terminal 1 is shown in red, output on Terminals 2 - 15 in gray.

Terminal O - 15

Each tab Terminal 0 - Terminal 15 displays the output which has been sent to this Terminal.
The Terminal tabs interpret and display Text Control Codes as sent by the application to
show colored text or erase the screen.

By default, if the RTT application does not set a Terminal Id, the output is displayed in
Terminal 0.

The Teminal 0 tab can additionally display the user input. (Check Input -> Echo input... -
> Echo to "Terminal 0”).

Each Terminal tab can be shown or hidden via the menu Terminals -> Terminals... or their
respective shortcuts as described below.

8.3.1.4 Sending Input

RTT Viewer supports sending user input to RTT Down Channel 0 which can be read by the
target application with SEGGER_RTT_GetKey() and SEGGER_RTT_Read().

Input can be entered in the text box below the Terminal Tabs.

RTT Viewer can be configured to directly send each character while typing or buffer it until
Enter is pressed (Menu Input -> Sending...).

In stand-alone mode RTT Viewer can retry to send input, in case the target input buffer is
full, until all data could be sent to the target via Input -> Sending... -> Block if FIFO full.

Sending input @

Please Wait...
43 of 69 Bytes sent to target.

8.3.1.5 Logging Data

Additionally to displaying output of Channel 0, RTT Viewer can log data which is sent on
RTT Channel 1 into a file. This can for example be used to sent instrumentalized event
tracing data. The data log file contains header and footer and the binary data as received
from the application.

Logging can be started via Data -> Start Logging...

Note

Logging is only available in stand-alone mode.

8.3.1.6 Menus and Shortcuts

Menu entry Contents Shortcut
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Menu entry Contents Shortcut
> Exit \(;ilgjveerclonnection and exit RTT Alt-Q
Term nal s
> Add next terninal _(I_)apbe.ns the next available Terminal Alt-A
-> C ose active term nal Closes the active Terminal Tab. Alt-C
-> Show Log Opens or closes the Log Tab. Alt-L
Terminals -> Termnals...
--> Terminal 0 - 9 Opens or closes the Terminal Tab. | Alt-0 - Alt-9
--> Terminal 10 - 15 Opens or closes the Terminal Tab.
| nput
-> Clear input field gé?]ilzi;heen!cgegg f;zltc;vmhout Button 'Clear’
| nput -> Sending...

--> Send on | nput

If selected, entered input will be
sent directly to the target while

typing.

--> Send on Enter

If selected, entered input will be
sent when pressing Enter.

--> Block if FIFO full

If checked, RTT Viewer will retry
to send all input to the target
when the target buffer is full.

| nput -> End of line...

--> Wndows format (CR+LF)
--> Unix format (LF)

--> Mac format (CR

--> None

Select the end of line character to
be sent on Enter.

-> Echo input...

--> Echo to “All Term nal s”

If checked, sent input will be dis-
played in the All Terminals Tab.

--> Echo to “Termi nal 0"

If checked, sent input will be dis-
played in the Terminal Tab 0.

Dat a

_> Start |ogging.. :tglret logging data of Channel 1 to F5

_> Stop | oggi g fS”teop logging data and close the Shift-F5
Hel p

-> About ... Show version info of RTT Viewer. |F12

-> J-Link Manual ... Open the J-Link Manual PDF file. F11

-> RTT Webpage... Open the RTT webpage. F10

Ri ght-dick on Tab

-> Clear Term nal

Clear the displayed output of this
Terminal Tab.

8.3.1.7 Using "virtual" Terminals in RTT

For virtual Terminals the target application needs only Up Channel O.

important on targets with low RAM.
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If nothing is configured, all data is sent to Terminal 0.

The Teminal to output all following via Write, WriteString or printf can be set with SEG-
GER_RTT_SetTerminal().

Output of only one string via a specific Terminal can be done with SEGGER_RTT_Termi-
nalOut().

The sequences sent to change the Terminal are interpreted by RTT Viewer. Other applica-
tions like a Telnet Client will ignore them.

8.3.1.8 Using Text Control Codes

RTT allows using Text Control Codes (ANSI escape codes) to configure the display of text.

RTT Viewer supports changing the text color and background color and can erase the Ter-
minal.

These Control Codes are pre-defined in the RTT application and can easily be used in the
application.

Example 1

SEGGER RTT_WiteString(O,
RTT_CTRL_RESET" Red:
RTT_CTRL_TEXT_BRI GHT_RED'This text is red.
RTT_CTRL_TEXT_BLACK""
RTT_CTRL_BG BRI GHT_RED"' Thi s background is red.
RTT_CTRL_RESET" Nor nal text again.");

— - - —

Example 2

SEGCER RTT_printf(0, "%Tine: %% % 7d\n",
RTT_CTRL_RESET,
RTT_CTRL_BG_BRI GHT_RED,
RTT_CTRL_TEXT_BRI GHT_WHI TE,

1111111

DE

/1

/1 Clear the term nal.

/1 The first line will not be shown after this command.

/1

SEGGER RTT_WiteString(0, RTT_CTRL_CLEAR);

SEGCER RTT_printf(0, "%Tine: %%% 7d\n",
RTT_CTRL_RESET,
RTT_CTRL_BG_BRI GHT_RED,
RTT_CTRL_TEXT_BRI GHT_WHI TE,
2222222

DE

8.3.2 RTT Client

J-Link RTT Client acts as a Telnet client, but automatically tries to reconnect to a J-Link
connection when a debug session is closed.

The J-Link RTT Client is part of the J-Link Software and Documentation Pack for Windows,
Linux and OS X and can be used for simple RTT use cases.

8.3.3 RTT Logger

With J-Link RTT Logger, data from Up-Channel 1 can be read and logged to a file. This
channel can for example be used to send performance analysis data to the host.

J-Link RTT Logger opens a dedicated connection to J-Link and can be used stand-alone,
without running a debugger.
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The application is part of the J-Link Software and Documentation Pack for Windows, Linux
and OS X.

The source of J-Link RTT Logger can be used as a starting point to integrate RTT in other
PC applications, like debuggers and is part of the J-Link SDK.

8.3.4 RTT in other host applications

RTT can also be integrated in any other PC application like a debugger or a data visualizer
in either of two ways:

1. The application can establish a socket connection to the RTT Telnet Server which is
opened on localhost: 19021 when a J-Link connection is active.

2. The application creates its own connection to J-Link and uses the J-Link RTT API which
is part of the J-Link SDK to directly configure and use RTT.
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8.4 RTT API functions

The table below lists the available SEGGER J-Link RTT API routines. All functions are listed
in alphabetical order. Detailed descriptions of the routines can be found in the sections

that follow.

Routine Explanation
JLINK_RTTERMINAL_Control() Executes the given RTT command.
JLINK_RTTERMINAL_Read() Reads data from DLL buffer.
JLINK_RTTERMINAL_Write() Writes data to DLL buffer.

8.4.1 JLINK_RTTERMINAL_Control()

Description

Calls an internal command to control RTT.

Syntax

int JLI NK_RTTERM NAL_Control (U32 Cnd, void* p);

Parameter

Meaning

Grd low).

The Cmd that should be executed (See RTTERMINAL Commands be-

Pointer to structure containing parameters for the command. (See the
related command description below).

Return value

Value

Meaning

=0

Success. Please refer to the specific command for further in-
formation.

<0

Error. Please refer to the specific command for further infor-
mation.

JLI NK_ERR_DEVI CE_FEA-
TURE_NOT_SUPPORTED

Command not found.

For additional return values, please refer to the specific command

Available commands

The following table describes the commands available for Cnd :

Name

Meaning

TART

JLI NKARM_RTTERM NAL_CMD_S-

Starts RTT processing.

JLI NKARM RTTERM NAL_CMD _STOP | Stops RTT on the J-Link and host side.

DESC

JLI NKARM RTTERM NAL_CMD GET- | Get the size, name, and flag of a buffer (requires

RTT to be active).

NUNVBUF

JLI NKARM RTTERM NAL_CVD _GET- | Get the current number of up or down buffers (re-

quires RTT to be active).

JLI NKARM _RTTERM -
NAL_CMD_GETSTAT

Get RTT status information.
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For an example on how to use JLINK_RTTERMINAL_Control(), please refer to the JLinkRT-
TLogger at Sanpl es\ W ndows\ C\ JLi nkRTTLogger \ , which is part of the J-Link SDK.

8.4.1.1 JLINKARM_ RTTERMINAL CMD_START
Starts RTT processing. This includes background read of RTT data from target.

Void pointer value

e May be NULL (RTT control block autodetection enabled)
e Pointer to a JLI NK_RTTERM NAL_START structure

JLINK_RTTERMINAL_START structure description

Name Type Meaning
Confi gBl ockAddr ess u32 Address of RTT block.
Dunmy0 U32 SBZ. Reserved for future use.
Dunmy 1 us2 SBZ. Reserved for future use.
Dunmy2 us2 SBZ. Reserved for future use.

8.4.1.2 JLINKARM_RTTERMINAL _CMD_STOP
Stops RTT on the J-Link and host side.

Void pointer value
e May be NULL

e Pointer to a JLI NK_RTTERM NAL_STOP structure

Additional return value information

Value

Meaning

=0 stopped.

RTT was running and has been

stopped.

RTT was not running and is

JLINK_RTTERMINAL_STOP structure description

Name Type Meaning
I nval i dat eTar get CB us If set, RTTCB will be invalidated on target.
acDumy|[ 3] us SBZ. Reserved for future use.
Dunmy0 us2 SBZ. Reserved for future use.
Dunmy 1 us2 SBZ. Reserved for future use.
Dunmy2 us2 SBZ. Reserved for future use.

8.4.1.3 JLINKARM_RTTERMINAL_CMD_GETDESC

Get the size, name, and flag of a buffer.

Void pointer value

Pointer to a JLI NK_RTTERM NAL_BUFDESC structure
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Additional return value information

Value

Meaning

= -2 | RTT Control Block not found yet.

=-3

Invalid parameter (i.e. Index >
Num buffers).

JLINK_RTTERMINAL_BUFDESC structure description

Name Type Meaning
Buf f er | ndex i nt In: Index of the buffer to get info about.
Di rection U32 In: Direction of the buffer. (0 = Up; 1 = Down)
acNamre[ 32] char Out: Array for the O-terminated name of the buffer.
Si zeOf Buf f er us2 Out: Size of the buffer on the target.
Fl ags us2 Out: Flags of the buffer.

8.4.1.4 JLINK_RTTERMINAL_CMD_GETNUMBUF

Get the current number of up or down buffers (requires RTT to be active).

Void pointer value

Pointer to a U32 containing the direction.

Additional return value information

Value

Meaning

= -2 | RTT Control Block not found yet.

8.4.1.5 JLINKARM_RTTERMINAL_CMD_GETSTAT

Get RTT status information.

Void pointer value

Pointer to a JLI NK_RTTERM NAL_STATUS structure

JLINK_RTTERMINAL_STATUS structure description

Name Type Meaning
NurByt esTr ansf er  ed U32 Qut: Total number of bytes sent to client applica-
tion(s)
NunByt esRead us2 Out: Total number of bytes read from the target
Host Over f | owCount i nt Out: Indicates a buffer overflow on the host system
. : Out: Indicates if RTT is currently running. = 0: RTT
I sRunni ng i nt ) - . . .
is not running, else: RTT is running.
. Out: Number of channels from the target which are
NunmlpBuf f er s i nt handled by DLL.
. Out: Number of channels to the target which are
NurmDownBuf f er s i nt handled by DLL.
Out: Earlier: SBZ, Since V6.93a: Indicates which
buffer(s) overflowed. 1 << 0 = Buffer 0, 1 << 1 =
Querfl owvask us2 Buffer 1, ... Or-combination is possible, indicating
that multiple buffers overflowed.
Dunmy1 us2 SBZ. Reserved for future use.
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8.4.2 JLINK_RTTERMINAL_Read()

Description
Reads bytes from the RTT host-side buffer.

Syntax

int JLINK_RTTERM NAL_Read(U32 Bufferlndex, char* sBuffer, U32 BufferSize);
Parameter Meaning

Buf f er I ndex Index of the buffer to read.

sBuf f er Pointer to buffer which is used to store the data being read.

Buf fer Si ze Size of buffer for read data.

Return value

Value Meaning

= 0| O.K., number of bytes read.

< 0| Error

Example

For an example on how to use JLINK_RTTERMINAL_Read(), please refer to the JLinkRTT-
Logger at Sanpl es\ W ndows\ C\ JLi nkRTTLogger\, which is part of the J-Link SDK.

Additional Information

The host side buffer is not effected by the target-side buffer configuration (e.g. blocking
mode). As a result, the host side buffer will overwrite data (oldest first) if it is not emptied
fast enough.

Usually it is expected to call this function in a loop on host side (e.g. in a separate thread).

8.4.3 JLINK_RTTERMINAL_Write()

Description
Writes data into the RTT buffer.

Syntax
int JLINK RTTERM NAL_Wite(U32 Bufferlndex, const char* sBuffer, U32 Buffer-
Si ze);
Parameter Meaning
Buf f er I ndex Index of the buffer to write data to.
sBuf f er Pointer to the data that should be stored.
Buf fer Si ze Number of bytes to write.

Return value

Value Meaning

2 0| 0.K., number of bytes written.

< 0| Error
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FAQ

How does J-Link find the RTT buffer?
There are two ways: If the debugger (IDE) knows the address of the SEGGER RTT
Control Block, it can pass it to J-Link. This is for example done by J-Link Debugger.
If another application that is not SEGGER RTT aware is used, then J-Link searches
for the ID in the known target RAM during execution of the application in the back-
ground. This process normally takes just fractions of a second and does not delay
program execution.
I am debugging a RAM-omly application. J-Link finds an RTT buffer, but I get no out-
put. What can I do?
In case the init section af an application is stored in RAM, J-Link mit falsely identify
the block in the init section instead of the actual one in the data section. To prevent
this, set the define SEGGER_RTT_IN_RAM to 1. Now J-Link will find the correct RTT
buffer, but only after calling the first SEGGER_RTT function in the application. A call
to SEGGER_RTT_Init() at the beginning of the application is recommended.
Can this also be used on targets that do not have the SWO pin?
Yes, the debug interface is used. This can be JTAG or SWD (2pins only!) on most
Cortex-M devices, or even the FINE interface on some Renesas devices, just like the
Infineon SPD interface (single pin!)
Can this also be used on Cortex-M0 and M0+?
Yes.
Some terminal output (printf) Solutions “crash” program execution when executed
outside of the debug environment, because they use a Software breakpoint that trig-
gers a hardfault without debugger or halt because SWO is not initialized. That makes
it impossible to run a Debug-build in stand-alone mode.
What about SEGGER-RTT?
SEGGER-RTT uses non-blocking mode per default, which means it does not halt pro-
gram execution if no debugger is present and J-Link is not even connected. The ap-
plication program will continue to work.
I do not see any output, although the use of RTT in my application is correct. What
can I do?
In some cases J-Link cannot locate the RTT buffer in the known RAM region. In this
case the possible region or the exact address can be set manually via a J-Link exec
command:
e Set ranges to be searched for RTT buffer:

SetRTTSearchRanges <RangeStart[Hex]> <RangeSize >[, <RangelStart [Hex]>

<RangelSize>, ...]

(e.g. “"SetRTT-SearchRanges 0x10000000 0x1000, 0x2000000 0x1000")
e Set address of the RTT buffer: SetRTTAddr <RTTBufferAddress [Hex]>

(e.g. “Set-RTTAddr 0x20000000")
e Set address of the RTT buffer via J-Link Control Panel -> RTTerminal

Note

J-Link exec commands can be executed in most applications, for example in J-Link
Commander via “exec <Command>", in J-Link GDB Server via “monitor exec <Com-

mand>" or in IAR EW via *__jlinkExecCommand(”<Command>");” from a macro file.

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



Chapter 9

Trace

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



297 CHAPTER 9 Micro trace buffer (MTB) specifics

9.1 Micro trace buffer (MTB) specifics
9.1.1 Manually specifying the MTB unit base address

By default, J-Link reads the base address of the MTB unit from the CoreSight ROM table
of the device.

In case the ROM table contains incorrect values (buggy silicon etc.), it can be manually
specified via the J-Link API.

Example

JLI NKARM _ExecCommand( " CORESI GHT_Set MTBBaseAddr = <HexAddr>", NULL, 0);

9.1.2 Manually specifying the MTB buffer address

Usually read out automatically by J-Link via the MTB->BASE register.

In case this register contains incorrect values (buggy silicon etc.), it can be manually spec-
ified via the J-Link API:

Example

JLI NKARM _ExecCommand( " CORESI GHT_Set MIBBuf BaseAddr = <HexAddr>", NULL, 0);

Note

Need to be called/specified before JLINK_STRACE_Start() is called.
Need to be called/specified after JLINKARM_Open() and after a successful connection
to the target has been established.

9.1.3 Manually specifying the MTB buffer size

By default, J-Link uses up to 1 KB of the MTB buffer.

In case J-Link should use a different amount of the MTB buffer, this amount can be specified
via the J-Link API:

Example

v = 0x1000; // Must be a multiple of 16 bytes

JLI NK_STRACE_Cont r ol (JLI NK_STRACE_CMD_SET_BUFF_SI ZE, &v);

Note

The passed variable (v in the example) must be a multiple of 16 bytes.
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9.2 ETM and Trace on ARM7/9

The Embedded Trace Macrocell (ETM) is a real-time trace module capable of instruction and
data tracing. It can capture the information in real time and either store it into a buffer
(ETB, the Embedded Trace buffer) or transfer it real time via the trace port. In this case,
an emulator with trace capture, such as J-Trace, is required.

9.2.1 General information

9.2.1.1 Using trace

To setup tracing, the following procedure should be followed:

e Setup ETM
e Setup Trace (JLINKARM_TRACE_Control(...))

Every time execution is started and halted, the basic procedure is as follows:

Start Trace (JLINKARM_TRACE_Control(JLINKARM_TRACE_CMD_START))
Start CPU

Stop CPU (using JLINKARM_Halt() or by letting CPU run into a breakpoint)
Stop Trace (JLINKARM_TRACE_Control(JLINKARM_TRACE_CMD_STOP))
Read trace buffer

9.22 ETM

The Embedded Trace Macrocell (ETM) is a real-time trace module capable of instruction
and data tracing.

9.2.2.1 ETM Reqgisters

The registers are specified by a 7-bit index. This leaves room for 128 registers with indices
from 0..127.

For the complete list of registers please refer to ARM’s Embedded Trace Macrocell™ Archi-
tecture Specification, chapter 3.3 "The ETM registers”.

Below a short overview of registers and their functions.

Register Function Description

Controls the general operation of the ETM,
0x00 ETM control such as whether tracing is enabled or co-

processor data is traced.
0x01 ETM configuration code Enables a debugger to read the number of

each type of resource.
0x02 Trigger event Holds the controlling event.

Eight-bit register, used to control ASIC
0x03 ASIC control logic such as static configuration of MMDs.
0x04 ETM status Holds miscellaneous status information.
0x05 System configuration Indicates support for features by the ASIC.

Specifies which of the single address com-
0x06 Trace start/stop resource parators hold the start and stop addresses.

Specifies which of the single address com-
0x07 TraceEnable control 2 parators hold the include or exclude ad-

dresses.
0x08 TraceEnable event Holds the TraceEnable enabling event.
0x09 TraceEnable control 1 Enables the trace start/stop resource.
OXOA FIFOFULL region Specifies which of the MMDs hold the in-

clude or exclude decodes.

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



299

CHAPTER 9 ETM and Trace on ARM7/9
Register Function Description
OXOB FIFOFULL level HoId_s the level below which the FIFO is
considered full.
0x0C ViewData event Holds the enabling event.
Specifies which of the single address com-
0x0D ViewData control 1 parators hold the include or exclude ad-
dresses.
OXOE ViewData control 2 Specifies which of the MMDs hold the in-
clude or exclude decodes.
Specifies which of the address range com-
0xO0F ViewData control 3 parators hold the include and exclude ad-
dress ranges.
0x10 - Ox1F égdlr_elsg comparator val- Holds the address of the comparison.
Holds the type of access (for example in-
0x20 - Ox2F ??fgess access type struction or data) and other comparator
configuration information.
0x30 - Ox3F IlD:'altg comparator value Holds the data to be compared.
0x40 - Ox4F IlD_altg comparator mask Holds the mask for the data access.
0x50 - 0x53 Counter reload value 1-4 | Holds the initial reload value.
0x54 - 0x57 Counter enable 1-4 Holds the enabling event.
0x58 - 0x5B Counter reload event 1-4 | Holds the reload event.
0x5C - Ox5F Counter value 1-4 Holds the current value.
0x60 - 0x65 Sequencer control Holds the next state triggering events.
0x66 - Reserved
0x67 Sequencer state Holds the current state.
Ox68 - Ox6B External output 1-4 I;L?lds the controlling events for each out-
0x6C - Ox6E \C,:aO|TJteeth ID comparator Holds the context ID comparator value.
Ox6F S,:;nstkeXt ID comparator Holds the context ID comparator mask.
0x70 - Ox77 Implementation-specific | Eight implementation-specific registers.
0x78 f;/nchronlzatlon frequen- Holds the trace synchronization frequency.
0x79 ETM ID Contains the ETM architecture variant.
Ox7A Conf_lgurat|on code ex- dditional bits for ETM configuration code.
tension
0x7B Ext. external input sel Specifies external inputs.
0x7C - Ox7F - Reserved.

9.2.2.2 Trace port

The trace port can be either 4, 8 or 16 bits wide. Clocking can be full- or half-rate. The
debugger needs to make sure that only formats supported by the target are selected.

9.2.2.3 Trace formats
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9.2.2.4 Setting up trace

This is responsibility of the debugger. The debugger does this by writing the appropriate
values in ETM registers.

9.2.2.5 Trigger
9.2.2.6 Stalling the CPU on FIFO FULL

With narrow trace ports, the trace FIFO can run over, especially if data tracing is enabled. In
this situation either trace data is lost, or the CPU needs to be slowed down to allow the FIFO
to create space in the FIFO. The latter of the two options means stalling the CPU on FIFO
full. It guarantees a complete trace, but slows down the CPU, affecting real-time behavior.

The selection is made in an ETM register; this should be an option in the debugger.

9.2.2.7 Data tracing

Normally tracing via ETM means primarily code tracing. However, it is possible to also to
include data trace.

The selection is made in an ETM register; this should be an option in the debugger.

9.2.2.8 Cycle accurate tracing

The ETM can be instructed to output data on every clock cycle, or only if data is available.
The first option will yield a cycle accurate trace, but also fills up the trace buffer quicker,
making less efficient use of the trace buffer.

Sample trace, cycle accurate

The sample trace below has been taken in cycle accurate mode. The left column shows cy-
cles. This makes it possible to see how many cycles we needed for an individual instruction.

BEZA18 Br4A00E210 1049 ADD R1, Ri, #1

Be2a11 Br4BE0E212 081 STR R1, [RE, #8]

BE2a13 Br 48008214 45685 LOR R&, [PC,#0:0201 i [Bx4 1 =_Cnt [@x4 4]
BEza16 Bx 48088216 &588 LOR R&, [RE, #81

BEZA19 Bu4aEEE212 Z1FA Moy R1, #2558

BEZE26 Bu4ABEE21A BEg9 LsL Ri, R1, #2

BE2A21 Gn4AEEE210 4288 CHP RE, R1

Be2022 GBr4A00621E DiF4 EME Gr4B00E260

BEZAZE Br4ABOE26A 4268 LDOR RE, [PC,#@8:02C] P L 1 =_Cnt [ 1
BEZAZ2E Br4A00E260 496A LOR R1, [PC,#@8:0281 P L 1 =_—Cnt [ 1
BEZA31 Gx4ABEE2EE 269 LOR R1, [R1, #81

BEZA34 Br4B006210 1c49 ADD Ri, Ri, #1

BE2835 Br4a0e8212 a1 STR R1, [RE, #B]

BEZA37 Bx 40088214 4585 LOR RE, [FC,#8:68281 ; [Bx4 1 =_Cnt [@x 4]
BEZA4ED Bu4AEEE21E E2EE LOR F&, [RE, #3]

BE2E43 Bru4AEEE212 21FA Moy R1, #2568

BE2E44 Gn4BEEE21A BEg9 LEL Ri, Ri, #2

BE2A45 GBr4a00821C 4288 CHP RE, Ri

BEZA4E Br4ABOE21E DiF4 EME Br4ABOE26A

Sample trace, not cycle accurate

The sample trace below has been taken in non cycle accurate mode. It makes most efficient
use of the trace buffer, but it does not contain time information.

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



301

BEZAZ
BE2AIE

Bazasl
BEZAZZ
BEZAZZ
BaZA34
BEZAZS
BEZAZE

Ba2as7
BEZA3S
BEZAZA
BE2A4E
BE2E41

BAZAZ
BEZA4Z
Bazadd
BEZA4S
BAZA4E
eaza4q 7

9.2.2.9 ETB (Embedded trace buffer)

CHAPTER 9 ETM and Trace on ARM7/9

B HEEEEZ1E 1C49 AOD Ri, Ri, #l

B AEERE212 &EE1 5TR R1, [R&, #31

B EE0EZ14 4262 LOR RE, [PC,#8:028]
B EBREZ 16 &30 LOR RA, [RE, #B1

B EEREZ 18 Z21FA HaL R1, #25@

B ERREZ 1A aag3 LsL R1l, R1, #2

B BBREZ1C 4288 CHP RE, R1

B ERaEZ 1E DiFg ENE B BEBEZEA

B 4EEBEZER 4366 LOR Ré, [PC,#8:682C1
B G EEBEZEC 428H LOR R1, [FC,#8:825]
B HEEBEZEE 269 LOR Ri, [R1, #B1

B EEREZ 18 1c49 AOO Ri, Ri, #1

B AEEEEZ12 &EE1 STR Ri, [RH, #B1

B EREEZ 14 4302 LOR RA, [PC,#82820]
B AEBREZ 16 6268 LOR RE, [RE, #B1

B ERREZ 18 Z21FA Hau R1, #258

B HBBREZ 1A aag3 LsSL Rl, R1, #2

B ERREZ1C 4288 CHP R@, Ri1

B 4EE062 1E DiF4 ENE By 4BE0826A

ETB is not currently supported

9.2.3 ETM API functions

The table below lists the available JLinkARMDLL ETM API routines. All functions are listed in
alphabetical order within their respective categories. Detailed descriptions of the routines
can be found in the sections that follow.

i [ 1 =_Cnt (& 1
L 1 =_Cnt (B ]
L 1 =_Cnt (@ 23]
i L 1 =Cnt (B 1

Routine

Explanation

ETM functions

JLINKARM_ETM_IsPresent()

Checks if ETM unit is present.

JLINKARM_ETM_ReadReg()

Reads an ETM register.

JLINKARM_ETM_WriteReg()

Writes an ETM register.

9.2.3.1 JLINKARM_ETM_IsPresent()

Description

This function checks if the ETM unit is present.

Syntax

char JLI NKARM ETM | sPresent (voi d);

Return value

Value Meaning
0 | if ETM unit is not present
1 |if ETM unit is present

9.2.3.2 JLINKARM_ETM_ReadReqg()

Description

This function reads an ETM register.

Syntax
U32 JLI NKARM ETM ReadReg( U32 Regl ndex) ;
Parameter Meaning
Real ndex Index of the register to be read. This is a value between 0 and 127,
9 as explained in chapter ETM Registers on page 298.
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Return value
32 bit value of ETM register.

Example
For an example, please view JLINKARM_ETM_WriteReg().

9.2.3.3 JLINKARM_ETM_WriteReg()

Description

This function writes an ETM register.

Syntax
voi d JLI NKARM ETM WiteReg(U32 Regl ndex, U32 Data, int AllowDelay);
Parameter Meaning
Regl ndex Register to be written.
Dat a Data value to be written.

Allows caching of ETM register.

0 means no delay is permitted, value is written imm.

1 means buffering is allowed, which can speed up the process of writ-
ing multiple ETM registers.

Al | owDel ay

Add. information
Write your last register with Al | owDel ay = 0 to write all delayed data to the registers.

Example

#def i ne REG_| NDEX_CTRL 0 /'l Command register
#def i ne REG_| NDEX_START_STOP_CTRL 6
#def i ne REG_| NDEX_TRACE_ENABLE_EVENT 8

#def i ne REG_| NDEX_TRACE_ENABLE

/*********************************************************************

/'l TraceEnabl e event register,

©

*

* StartTrace()
*/
void StartTrace(void) {
U322 u;
U32 v;
U32 stat;
/1
/'l Enabl e power
/1
v = JLI NKARM ETM ReadReg( REG | NDEX_CTRL) ;
if (v &1) {
v &= ~1;
JLI NKARM ETM Wi t eReg( REG_| NDEX_CTRL, v, 0);
}
/1
/1l Set programm ng bit
/1
if ((v & (1 << 10)) == 0) {
v |= (1 << 10);
JLI NKARM ETM Wi t eReg( REG_| NDEX_CTRL, v, 0);
}

I

/1l Set ETM port selection bit

I

v |[= (1 << 13); /1 Half rate clocking
v |= (1 << 11); /1 ETM port enabl e
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JLI NKARM ETM W i t eReg( REG | NDEX_CTRL,

Il

/'l Read Stat. register until bit 1 is set

I

for (u=0; u < 10; u++) {
St at JLI NKARM _ETM ReadReg(4) ;
if (Stat & (1 << 1)) {

goto ProgSet; /1l No error,
}
}
return; /1 Error, prog bit
Pr ogSet :

Il
Il
Il

ETM and Trace on ARM7/9

v, 0);

[1] 3.3.2

prog bit is clear

is not set

JLI NKARM ETM W i t eReg( REG | NDEX_TRACE_ENABLE, 0

| (1 << 24)
| (0 << 0)
, 0);

JLI NKARM ETM W i t eReg( REG | NDEX_TRACE_ENABLE_EVENT, Ox6F, 0);
JLI NKARM ETM W i t eReg( REG | NDEX_START_STOP_CTRL,

Il

/1 dr progranmm ng bit
Il

v & ~(1 << 10);

JLI NKARM ETM W i t eReg( REG | NDEX_CTRL,

Il

/!l Read Stat. register until bit 1 is

Il
for (u=0; u<10; u++) {
v = JLI NKARM ETM ReadReg( 4) ;
if ((v & (1 << 1)) ==0) {
return;
}

}

return; /1 Error, prog bit

/1l No error, prog bit

/1 Regions are include regions
/1 Use addr. conp. 1

/1 No del ay

Il Al ways

0, 0);

v, 0);

clear [1] 3.3.2

is clear

still set

9.2.4 Basic operations of the trace buffer

Tracing

When tracing, trace data is stored in the trace buffer. When the CPU is stopped, tracing is
typically also stopped and the trace data collected in the trace buffer can be read.

Regions

The trace buffer consists of so called trace regions. One region is a set of trace data stored
in the trace buffer when tracing is stopped. In other words: Every time trace is started and
then stopped, a new trace region is created.

Structure of the trace buffer

0

n 65536

Region #r- 1

Region #0

Unused / /

r = Number of regions
n = Number of items in trace buffer

Items in the buffer are indexed n - 1.
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9.2.4.1 Example of the trace buffer structure

This example illustrates the contents of a 64k-trace buffer, when starting and stopping trace
multiple times. We assume that the following happens:

Trace is stopped after 12 items

Trace is restarted and stopped after another 10 items
Trace is restarted and stopped after another 10000 items
Trace is restarted and stopped after another 60000 items
Trace is restarted and stopped after another 2000 items

Step 1: Stop after 12 items

0 12 65536

12 items

Region #0 Unused / /

After the first time starting and stopping the trace, there are 12 items located in region
#0, having indexes from 0 - 11.

Step 2: Stop after +10 items
0 12 22 65536

Region #1 Region #0 Unused
12 items 10 items

After starting and stopping the trace a second time there are 10 items added. All regions
change their indexes.

Step 3: Stop after +10000 items
0 12 22 10022 65536

Region #2 Region #1 Region #0 / / Unused / /

12 items 10 items 10000 items

After starting and stopping the trace a third time there are 10000 items added again. All
regions change their indexes once again. Region #0 is always the latest set of trace data
available.

Step 4: Stop after +60000 items

0 5536 65536

Ll Ll

Region #1 / Region #0 //

5536 items 60000 items

After starting and stopping the trace a fourth time, 60000 items are added. Old regions
remain in the buffer as far as possible.
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Step 5: Stop after +2000 items

0 3536 63536 65536
Region #2 Region #1 Region #0
3536 items 60000 items 2000 items

After starting and stopping the trace a fifth time, 2000 items are added.

9.2.5 Trace API functions

The table below lists the available JLinkARMDLL Trace API routines. All functions are listed
in alphabetical order within their respective categories. Detailed descriptions of the routines
can be found in the sections that follow.

Routine ‘ Explanation

Trace functions
JLINKARM_TRACE_Control() ‘ Reads and sets the trace settings.

9.2.5.1 JLINKARM_TRACE_Control()

Description

This function allows a debug controller to start, stop, flush the trace buffer and to read and
write various trace settings.

Syntax

U32 JLI NKARM TRACE Control (U32 Cnd, U32 * pData);
Parameter Meaning

Cnd Specifies which command should be executed.

pDat a Pointer to data value, meaning depends on Cnd .

Return value

Value Meaning

Success

1 | An error has occured

Add. information

The following values for Cnd are supported:

Cmd Explanation

Starts collecting trace data.

JLI NKARM_TRACE_CNMD_START pDat a is not used

Stops collecting trace data. pDat a is not

JLI NKARM TRACE CNMD STOP
- - = used

Flushes the trace buffer. After this oper-
ation, the trace buffer is empty, mean-
ing that there are 0 samples in the trace
buffer. Flushing the trace buffer can make
sense when the target is reset. pDat a is
not used

JLI NKARM TRACE_CMD_FLUSH
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Cmd

Explanation

JLI NKARM TRACE_CMD_GET_NUM SAMPLES

Retrieves the number of samples in the
trace buffer.

Maximum size of buffer is written to * pDa-
ta as IN paramter;

pDat a is used as OUT parameter retrieving
the number of read samples.

JLI NKARM TRACE_CMD_GET_CONF_CAPACI TY

Retrieves the currently configured capaci-
ty.

Value is written to *pDat a ;

pDat a is used as OUT parameter.

JLI NKARM TRACE_CMD_SET_CAPACI TY

Sets the newly configured capacity.
Value is read from *pDat a ;
pDat a is used as IN parameter.

JLI NKARM TRACE_CMD_GET_M N_CAPACI TY

Retrieves the minimum configurable ca-
pacity.

Value is written to *pDat a ;

pDat a is used as OUT parameter.

JLI NKARM TRACE_CMD_GET_MAX_CAPACI TY

Retrieves the maximum configurable ca-
pacity.

Value is written to *pDat a ;

pDat a is used as OUT parameter.

JLI NKARM TRACE_CMD_SET_FORVAT

Tells the trace buffer which format to use.
Value is read from *pDat a ;

pDat a is used as IN parameter. The format
is a bitmask as described below

JLI NKARM TRACE_CMD_GET_NUM REG ONS

Retrives the humber of available regions.
Value is written to *pDat a ;
pDat a is used as OUT parameter.

JLI NKARM TRACE_CMD GET_REG ON_PROPS

Retrives the properties of a region.

Data is written to *pDat a ;

pDat a is used as IN and OUT parameter.
pDat a is a pointer to a structure of type
JLI NKARM TRACE REG ON_PROPS.

Formats

The Format parameter is a combination of different flags. The flags can be combined using

the | (binary OR) operator.

JLI NKARM TRACE_FORMAT 4BI T 4 bit data.
JLI NKARM TRACE_FORVAT 8BI T 8 bit data.
JLI NKARM TRACE_FORMAT 16BI T 16 bit data.

JLI NKARM TRACE_FORVAT_MULTI PLEXED

Multiplexing on ETM/buffer link.

JLI NKARM_TRACE_FORVAT_DEMULTI PLEXED

Demultiplexing on ETM/buffer link.

JLI NKARM TRACE_FORVAT DOUBLE_EDGE

Clock data on both edges on ETM/buffer
link.

JLI NKARM TRACE_FORVAT _ETMZ_9

Use ETM7/ETM9 protocol.

JLI NKARM TRACE_FORMAT ETMLO

Use ETM10 protocol.

Example

A 4 bit trace board for an ETM7 with halfrate clocking is described by the following com-

bination:

Format = JLI NKARM TRACE_FORMAT ETM_9
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| JLI NKARM TRACE_FORMAT 4BI T
| JLI NKARM TRACE_FORMAT DOUBLE_EDGE;

9.2.5.2 Structures
JLINKARM_TRACE_REGION_PROPS

typedef struct {
U32 SizeofStruct; // Size of this structure
(all ows extension in future versions)
U32 Regi onl ndex; /1 0- based |ndex of region, where index
0 neans ol dest region.
U32 Nunfanpl es; /'l Nunmber of sanples in region
Us2 of; /]l Ofset in trace buffer
} JLI NKARM TRACE_REG ON_PROPS;

Example

/*********************************************************************

*

* _Get NunmRegi ons

*/

static U32 _Get NunRegi ons(void) {
U32 NunRegi ons;
JLI NKARM TRACE_Control (JLI NKARM TRACE CVMD_GET_NUM REG ONS, &NunRegi ons);
return NunmRegi ons;

}

/*********************************************************************

*

* _Cet Regi onPr ops

*/

static void _Get Regi onProps(U32 Regi onl ndex, JLI NKARM TRACE_REG ON_PROPS * pProps) {
pProps->Regi onl ndex = Regi onl ndex;
JLI NKARM TRACE_Cont r ol (JLI NKARM TRACE _CMD_GET_REG ON_PROPS, (U32*)pProps);

IR R R E R EEE SRS EEEEEEEEEEEREEREREREEEEREREREEEEREEREREREEEEEREEREEEEEEEREEREESES
TRACE_ShowRegi ons

Functi on description
Shows t he nunber and contents of the trace regions

* Ok Xk F X TS

—~

voi d TRACE_ShowRegi ons(voi d) {
U32 u;
U32 NunRegi ons;
JLI NKARM TRACE_REG ON_PROPS Regi onPr ops;
I
/'l Print Nunber of regions
I
NunmRegi ons = _Get NunRegi ons() ;
printf("% Region(s)\n", NurmRegi ons);
I
/'l Print region details
I
for (u =0; u < NunRegions; u++) {
_Get Regi onProps(u, &Regi onProps);
printf("Region %d:\n Nunber of sanples: %l\n Ofset in trace buffer: %l
\n", u,
Regi onPr ops. NunSanpl es, Regi onProps. O f);
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JTAG API

J-Link is normally used as emulator for ARM cores. However it can also be used as simple
JTAG interface for any kind of JTAG device. This makes it possible to write programs that
access FPGAs, CPLDs or any other type of device with JTAG interface.

Possible applications of this type include JTAG servers for FPGA access (e.g. for ALTERA’s
Quartus design software), programs that download JTAG files, such as SVF files. In addition
to that, it is possible to write DLLs that support other types of CPUs.

This chapter explains how to do that.
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10.1 General information

In order to use the JTAG API, an understanding of JTAG is required. Some of that information
can be found under JTAG on page 34, more info under [JTAG].

The JTAG API itself is relatively easy to use; it provides just a few functions. It allows both
design of an application (exe) as well as design of another DLL.
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10.2 Using the JTAG API

Using the DLL functions is straightforward.

All JTAG related functions have the prefix JLI NKARM JTAG . However, to open/close the
connection and to set JTAG speed, non JTAG functions need to be used. This means that
an application or DLL using J-Link as simple JTAG interface will call functions exported by
JLi nkArm dl | in the following order:

JLINKARM_SelectUSB() or JLINKARM_SelectIP() to select the communication channel
used to access J-Link. (optional)

JLINKARM_ConfigJTAG() to configure the JTAG scan chain if multiple devices are used.
(optional)

JLINKARM_Open() to open the connection to the J-Link. (required)
JLINKARM_SetSpeed() to set the connection speed (optional).

JLINKARM_JTAG_...() functions to implement the desired behavior.

JLINKARM_Close() to close the connection to the J-Link. (recommended)
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10.3 How the JTAG communication works

In order to communicate with a JTAG device, J-Link sends out data on TMS and TDI pins,
synchronous to the TCK. With every rising edge of TCK, one bit of data is read on TDO. The
data read from TDO can than be retrieved from the input buffer.

The data to be send via JTAG is held in the output buffer of the DLL until TDO data
is required or the synchronization function JLINKARM_JTAG_SyncBits() or JLINKARM_J-
TAG_SyncBytes() are called.

This means that some functions, such as JLINKARM_JTAG_Storelnst() will not cause a JTAG
transaction to take place. Instead, the data sequence is stored in the output buffer. It is
important to understand this concept: JTAG data is collected in the output buffer. It is
transferred to JTAG device(s) only if the input buffer is read or if one of the “"Sync” functions
is called. The reason for this is simple: Speed.
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10.4 JTAG data buffers

The JLinkArm.dll has three JTAG data buffers. Two of these are output buffers used for TMS
and TDI, the third is an input buffer for TDO data. To work with the J-Link JTAG functions,
an understanding of the buffers and the way the data is stored in them is quite useful.

10.4.1 Explanation of terms

In this document input and output buffers are seen from host perspective.

Input buffer

The input buffer stores the incoming TDO signals from the device.

Output buffer

Output buffers stores TMS and TDI signals which are transferred to the device.

10.4.2 Organization of buffers
Model of JTAG Buffer:

byteO | b7 | ... | ... | ... | ... | ... | ... | DO
bytel ||b15| ... | ... | ... | ... | ... | ... | b8
byte2 || b23| ... | ... | ... | ... | ... | ... | D16
byte3 || b31 | ... ... | b24
byte4 |b39| ... | ... | ... | ... | ... | ... | D32
byte5 ||b47 | ... | ... | ... | ... | ... | ... | D40
byte6 || b55| ... | ... | ... | ... | ... | ... | Db48

All three JTAG data buffers are organized the same way:
Bit n of the bit stream is stored in byte n/8, bit n%8.

Size of buffers

All buffers are big enough to hold up to 1 MByte of data. If this is not sufficient, it is the
applications responsibility to split up transactions.

10.4.3 Example

For a better understanding of buffer organization we visualize the following application flow:

Assumption: All buffers are empty, one device in JTAG scan chain.

static void _Readld(void) {

ugs TMs = Ox1f;
Us aTDI[4] = {0};
i nt BitPos;

U32 Id;

11

/'l Step 1. Reset Tap controller and go to idle
11

JLI NKARM JTAG St or eRaw( &TDI [0], &TMS, 6);
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/1

/1l Step 2:Shifting 32 bit in data scan chain
I

Bi t Pos = JLI NKARM JTAG St oreDat a(&aTDI [ 0], 32);
I

/1l Step 3: Transfer output buffers to JTAG device and fill input buffer
I

ld = JLI NKARM JTAG Get U32(Bi t Pos) ;
printf("JTAG Id = 0x% 8X\n", 1d);
}

The following graphics shows the content of all three buffers while processing of this se-
quence.

Contents of buffers after step 1

TMS - Buffer (Out) TDI - Buffer (Out) TDO - Buffer (In)
TAP Reset, then idle TAP Reset, then idle Empty (O Bits)
6 Bits total 6 Bits total

Step 1: The first sequence, which brings the TAP Controller via RESET state into the IDLE
state (Refer to the TAP controller diagram on page 35) consists of the first 6 bits, marked
in red.

Contents of buffers after step 2

TMS - Buffer (Out) TDI - Buffer (Out) TDO - Buffer (In)
TAP Reset, then idle TAP Reset, then idle Empty (O Bits)

Write / Read 32 bits data Write / Read 32 bits data

42 Bits total 42 Bits total

Step 2: The blue sequence stores data in the data scan chain. The light blue part of bit
sequence is intermediate management data to set the TAP Controller into the Shift-DR and
Update-DR state. The dark blue part is the data which will be shifted in the data register.
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Contents of buffers after step 3

TMS - Buffer (Out) TDI - Buffer (Out) TDO - Buffer (In)

Empty (O Bits) Empty (O Bits) TAP Reset, then idle
Write / Read 32 bits data
42 Bits total

Step 3: After the processing of JLINKARM_JTAG_GetU32(), the TMS and TDI output buffers
are empty and the TDO buffer contains the Id on the blue buffer positions b0 to b31.

10.4.4 Transfering JTAG data

The J-Link DLL collects data in the TMS and TDI output buffers. This buffered data will
only be transferred if the input buffer is read (one of the JLINKARM_JTAG_Get - func-
tions called) or if one of the “"Sync” functions JLINKARM_JTAG_SyncBits() and JLINKARM_J-
TAG_SyncBytes() is called. The difference between these two functions is that JLINKAR-
M_JTAG_SyncBytes() transmits the content of data in the output buffers and adds bits in
order to transmit the buffer content in the size of bytes. In contrast to that JLINKARM_J-
TAG_SyncBits() transmits the content of the buffers without padding.

10.4.5 Screen shots from logic analyzer

The following screen shots show the TCK, TMS, TDI and TDO signals while processing the
function _Readl d() from our JTAG sample application:

static void _Readld(void) {

Us TMS = 0Ox1f;
Us aTDI[4] = {0};
i nt BitPos;

U32 Id;

;; Reset Tap controller and go idle
Gf_l NKARM JTAG St or eRaw( &aTDI [ 0], &TMB, 6);
;; Shifting 32 bit in data scan chain
:B:tPos = JLI NKARM JTAG St or eDat a(&TDI [0], 32);
;; Transfer output buffers to JTAG device and fill input buffer
1(1 = JLI NKARM JTAG Get U32( Bi t Pos) ;
printf("JTAGId = 0x% 8X\n", 1d);
}

Transferring bits

JLINKARM_JTAG_GetU32() starts with a JTAG transfer (without padding to bytes) if there
is data in the output buffer. The first screen shot shows the communication after calling
JLINKARM_JTAG_GetU32().
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Transferring bytes

The transmission of buffer contents padded to bytes can be forced if JLINKARM_J-
TAG_SyncBytes() is called before JLINKARM_JTAG_GetU32(). The transmission is six clock
cycles longer, because the output buffers are padded with 0-bits to a multiple of 8-bits.
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If you compare the screen shot with your own measurements, the signals of TCK, TMS
and TDI should be identical. The signals of TDO depend on your target device, but should
be similar.

10.4.6 Speed - Efficient use

As explained before, JTAG output data is collected in the output buffer and transferred
only when necessary. This is so because every transaction between host and J-Link has a
certain latency, caused primarily by USB delays. The precise delay for every USB transaction
depends on the USB hardware and host drivers used, but can be assumed to be about 1
ms. For that reason the number of transactions is minimized, maximizing speed.

Your application should be written in a way that takes advantage of this concept.

Example of a slow application design

JLI NKARM St or eDat a( )

JLI NKARM_Cet U32() /| Causes transfer
JI NKARM St or eDat a()

JLI NKARM Get U32() /| Causes transfer
JLI NKARM St or eDat a()

JLI NKARM_Cet U32() /| Causes transfer
JLI NKARM St or eDat a()

JLI NKARM_Cet U32() /| Causes transfer

This example interleaves stores (buffer writes) and read operations, which then cause buffer
transfers. For this reason, every “Get” function call causes a transfer, bringing the number
of transfers to 4.

Example of a fast application design

JLI NKARM St or eDat a()

JLI NKARM St or eDat a()

JLI NKARM St or eDat a()

JLI NKARM St or eDat a()

JLI NKARM Get U32() /| Causes transfer
JLI NKARM Get U32()

JLI NKARM Get U32()

JLI NKARM Get U32()
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This example has stores (buffer writes) and read operations in blocks. Therefore only the
first “"Get” function call causes a transfer, bringing the number of transfers down to 1.
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10.5 Getting started

You can use JTAG functions of the JLinkARM DLL from an existing application or build a
new application from scratch. The easiest way to get started is to use the JTAG sample
application Readl d. ¢ supplied with the SDK.

In order to do that, proceed as follows:

Open the project workspace with a double click on JLi nk. dsw. Exclude folder JLi nk
from build. Include Readl d. ¢ into build process. Compile the source with Buil d| Bui | d
JLi nk. exe (Shortcut: F7) and run the executable with Bui | d| Execut e JLi nk. exe (Short-
cut: CTRL-F5) from the menu.

The main function of the sample program using the JTAG API calls the _Readl d() function.

static void _Readld(void) {

Us TMS = 0Ox1f;
Ug aTDI[4] = {0};
i nt BitPos;

U32 Id;

;; Reset Tap controller and go idle

Gf_l NKARM JTAG St or eRaw( &aTDI [ 0], &TMB, 6);

;; Shifting 32 bit in data scan chain

:B{tPos = JLI NKARM JTAG St or eDat a(&TDI [0], 32);

;; Transfer output buffers to JTAG device and fill input buffer
13 = JLI NKARM JTAG Get U32( Bi t Pos) ;

printf("JTAGId = 0x% 8X\n", 1d);
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10.6 JTAG API functions

The table below lists the available JTAG API routines. All functions are listed in alphabetical
order within their respective categories. Detailed descriptions of the routines can be found
in the sections that follow.

Routine Explanation
JTAG functions
JLINK_JTAG_ConfigDevices() Returns the Id of a connected device.
JLINKARM_JTAG_GetDeviceld() Returns the Id of a connected device.

Get additional information about a device

JLINKARM_JTAG_GetDevicelnfo() such as IRLen. IRPrint

JLINKARM_JTAG_GetU8() Returns 8 bits from input buffer.
JLINKARM_JTAG_GetU16() Returns 16 bits from input buffer.
JLINKARM_JTAG_GetU32() Returns 32 bits from input buffer.
JLINKARM_JTAG_GetData() Retrieves TDO data from input buffer.
JLINKARM_JTAG_StoreData() Stores data in the output buffer.
JLINKARM_JTAG_Storelnst() Stores a command in the output buffer.
JLINKARM_JTAG_StoreRaw() Stores raw data in the output buffer.

Stores data in the output buffer and re-

ILINKARM_JTAG_StoreGetData() trieves TDO data from input buffer.

Stores data in the output buffer and re-

JLINKARM_JTAG_StoreGetRaw() trieves TDO raw data from input buffer.

Writes out the data remaining in the input
buffer.

Writes out the data remaining in the input
buffer as bytes.

JLINKARM_JTAG_SyncBits()

JLINKARM_JTAG_SyncBytes()

10.6.1 JLINK_JTAG_ConfigDevices()

Description

Allows to setup the actual JTAG scan chain.

Syntax

void JLINK JTAG Confi gDevices(U32 NumDevi ces, const JLI NKARM JTAG DE-
VI CE_CONF* paConf);

Parameter Meaning

NumDevices describes the number of elements the paConf pointer
Points to. This also specifies how many devices are in the JTAG chain.

Pointer to a list of JTAG devices. The first JTAG device paConf points
to, is later as position JLINK_ConfigJTAG(O, 0);

NunDevi ces

paConf

Add. information
In the following, the structure of the structure JLI NKARM JTAG DEVI CE_CONF, is described:

Name Type Meaning

Required. Use SizeOfStruct = size-
of (JLI NKARM JTAG _DEVI CE_CONF)

| RLen us2 Required. Specifies the IRLen.

Si zeof Struct u32
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Name Type Meaning
: Optional. 0 means invalid. If set, specifies

I RPrint us2 the device IRPrint.
Optional. 0 means invalid. If set, specifies

Id u32 .
the device Id

SName const char* thlonal. NQLL means invalid. If set, speci-
fies the device name.

Example

JLI NKARM _JTAG_DEVI CE_CONF aDevi ceConf[ 2];
11

/'l Specify device 0

11

aDevi ceConf[0]. Si zeOf St ruct si zeof (JLI NKARM_JTAG_DEVI CE_CONF) ;

aDevi ceConf[0]. | RLen = 4;

abDevi ceConf[0]. I RPrint = 1;

abDevi ceConf[O0].1d = 0x4BA00477;
aDevi ceConf[ 0] . sNane = "Devi ce0";

11
/'l Sepcify device 1
11

aDevi ceConf[1]. Si zeOf Struct si zeof (JLI NKARM_JTAG_DEVI CE_CONF) ;

aDevi ceConf[1].1RLen = 4;

abDevi ceConf[1]. I RPrint = 0; /1 Unknown / invalid
abDeviceConf[1].1d = 0; /1 Unknown / invalid
aDevi ceConf[ 1] . sNane = NULL; /1 Unknown / invalid

11

/1l Configure JTAG scan chain

11

JLI NK_JTAG Confi gDevi ces( COUNTO-( aDevi ceConf), &aDevi ceConf[0]);

10.6.2 JLINKARM_JTAG GetDeviceld()

Description

Returns the JTAG-Id of one of a connected device.

Syntax
U32 JLI NKARM JTAG Get Devi cel d(unsi gned Devi cel ndex) ;

Parameter Meaning

. Index of the device. E.qg. if n devices are connected to the scan chain,
Devi cel ndex

then is the index between 0 and n-1.

Return value
JTAG Id of the device with index n.

Add. information

You can get the Id of a before with JLINKARM_ConfigJTAG() selected device with Devi cel n-
dex = -1.

Example

us2 | d;

Id = JLI NKARM JTAG Cet Devi cel d();
printf("JTAG device Id: 98X', 1d);
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10.6.3 JLINKARM_JTAG_GetDevicelnfo()

Description

Get additional information about a device, such as device name, IRLen and IRPrint, based
on the device index.

Syntax

int JLI NKARM JTAG Get Devi cel nfo(unsi gned Devi cel ndex, JLI NKARM_JTAG _DE-
VI CE_I NFO * pDevi cel nf o) ;

Parameter Meaning

Index of the device. E.qg. if n devices are connected to the scan chain,

Devi cel ndex then is the index between 0 and n-1.

pDevi cel nfo Pointer to info variable which is used to hold the device information.

Return value

Value Meaning

Additional device informa-

tion available. All elements of

JLI NKARM JTAG DEVI CE_I NFO are
available

Unknown device, IRLen informa-

>0 tion available

No additional device information

1| Jvailable

Add. information
The following table describes the JLI NKARM JTAG DEVI CE | NFO structure.

Name Type Meaning
SNare const char* String which describes the name of the de-
vice.
| RLen 32 Inst_ructlon register length of the selected
device.
| RPNt U32 Inst_ructlon register print of the selected
device.
Example
u32 1d;
int r;
i nt | ndex;
I ndex = O;

Id = JLI NKARM JTAG Get Devi cel d( | ndex);
r = JLI NKARM JTAG Get Devi cel nfo(l ndex, &Devi cel nfo);
if (r ==0) {
printf(" #% Id: 0x%8X, |IRLen: %2d, IRPrint: Ox% %\n",
I ndex, 1d, Devicelnfo.lRLen, Devicelnfo.lRPrint, Devicelnfo.sNane);
} elseif (r >0) {
printf(" #%l Id: 0x% 8X, |RLen: %2d, %\n",
I ndex, 1d, Devicelnfo.lRLen, Devicelnfo.sNane);
} else {
printf(" #% Id: 0x%8X\n", Index, Id);
}
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10.6.4 JLINKARM_JTAG_GetUS()

Description

This function gets a unit of 8 bit from output buffer.

Syntax
U32 JLI NKARM JTAG Get U8(i nt Bit Pos);
Parameter Meaning
Bi t Pos Startposition of unit to read from input buffer.

Return value
8 Bit data from input buffer.

Add. information

Starts the JTAG transfer (without padding to bytes) if there is data in the output buffer.
The transmission of buffer contents padded to bytes can be forced if JLINKARM_J-
TAG_SyncBytes() is called before JLINKARM_JTAG_GetUS8().

10.6.5 JLINKARM_JTAG_GetU16()

Description
This function gets a unit of 16 bit from output buffer.

Syntax
U32 JLI NKARM JTAG Get U16(i nt Bit Pos);
Parameter Meaning
Bi t Pos Startposition of unit to read from input buffer.

Return value
16 Bit data from input buffer.

Add. information

Starts the JTAG transfer (without padding to bytes) if there is data in the output buffer.
The transmission of buffer contents padded to bytes can be forced if JLINKARM_J-
TAG_SyncBytes() is called before JLINKARM_JTAG_GetU16().

10.6.6 JLINKARM_JTAG_GetU32()

Description
This function gets a unit of 32 bit from output buffer.

Syntax
U32 JLI NKARM JTAG Get U32(int BitPos);
Parameter Meaning
Bi t Pos Startposition of unit to read from input buffer.

Return value
32 Bit data from input buffer.
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Add. information

Starts the JTAG transfer (without padding to bytes) if there is data in the output buffer.
The transmission of buffer contents padded to bytes can be forced if JLINKARM_J-
TAG_SyncBytes() is called before JLINKARM_JTAG_GetU32().

Example

i nt BitPos;
int Id;

Bi t Pos = JLI NKARM JTAG St or eDat a(&TDl, 32); /'l Receive Id by shifting
32 bit in data scan chain
ld = JLI NKARM JTAG Get U32(Bi t Pos) ; !/ Read Id

10.6.7 JLINKARM_JTAG GetData()

Description
Retrieves TDO data from input buffer.

Syntax
voi d JLI NKARM JTAG Get Data(U8 * pDest, int BitPos, int NunBits);
Parameter Meaning
pDest Pointer to data destination buffer.
Bi t Pos Startposition of unit to read from input buffer.
NunBits Number of bits to read and write.

Add. information
Starts the JTAG transfer (without padding to bytes) if there is data in the output buffer.

10.6.8 JLINKARM_JTAG_StoreData()

Description

This function adds the bits to set the TAP controller into Shift-DR state to the delivered data
bits and stores the sequence in the output buffers.

Syntax

i nt JLI NKARM JTAG St or eDat a(const U8* pTDI, int NunBits);
Parameter Meaning

pTDI Pointer to output buffer.

NunBi t s Number of bits to store.

Return value

The bit position of data in input buffer after transmission.

Add. information

The start state of the TAP Controller needs to be Idle, Update-DR or Update-IR. The end
state of the TAP Controller is Update-DR.

The total number of clocks required can be computed as follows:
NumClocks = NumBits + 4 + NumOtherDevices
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Example

Us aTDI[]

I Capture-DR
|| Shift-DR
Exit1-DR

tms=0

= {O0xA; 0x3};

JLI NKARM JTAG St or eDat a(aTDl, 10);

JTAG API functions

TMS TDI Meaning

1 X Goto DR-Scan

0 X Goto Capture-DR
0 X Goto Shift-DR

0 DATA0 =0 Stay in Shift-DR
0 DATA1 =1 Stay in Shift-DR
0 DATA2 =0 Stay in Shift-DR
0 DATA3 =1 Stay in Shift-DR
0 DATA4 =0 Stay in Shift-DR
0 DATA5 =0 Stay in Shift-DIR
0 DATA6 =0 Stay in Shift-DR
0 DATA7 =0 Stay in Shift-DR
0 DATA8 =1 Stay in Shift-DR
1 DATA9 =1 Goto Exit1-DR

1 X Goto Update-DR

As can be seen in the diagram and the table, are 14 clock cycles required to store 10 data
bits on a single device. The function JLINKARM_JTAG_StoreData() adds automatically the

4 additional bits to step on the right position of the Tap Controller.
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10.6.9 JLINKARM_JTAG_Storelnst()

Description

This function adds the bits to set the TAP controller into Shift-IR state to the delivered
command bits and stores the sequence in the output buffers.

Syntax
voi d JLI NKARM JTAG Storelnst(const U8* pTDI, int |IRLen);
Parameter Meaning
pTDI Pointer to output buffer.
| RLen Instruction length in bits.

Return value

The bit position of data in input buffer after transmission.

Add. information

The start state of the TAP Controller needs to be Idle, Update-DR or Update-IR. The end
state of the TAP controller is Update-IR.

The total number of clocks required can be computed as follows:
NumClocks = IRLen + 5 + IRLenOtherDevices

IR-Scan

Capture-IR

Shift-IR

tms=0

tms=1

Example

U8 Cmd = OxE;

JLI NKARM JTAG St orel nst (& Cd, 4);

TMS TDI Meaning
1 X Goto DR-Scan
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TMS TDI Meaning
1 X Goto IR-Scan
0 X Goto Capture-IR
0 X Goto Shift-IR
0 CMDO =0 Stay in Shift-IR
0 CMD1 =1 Stay in Shift-IR
0 CMD2 =1 Stay in Shift-IR
1 CMD3 =1 Goto Exit-IR
1 X Goto Update-IR

As can be seen in the diagram and the table, are 9 clock cycles required to store a command
with a length of 4 bit on a single device. The function JLINKARM_JTAG_Storelnst() adds
automatically the 5 additional bits to step on the right position of the Tap Controller.

10.6.10 JLINKARM_JTAG_StoreRaw()

Description

This function stores a raw data sequence in the output buffer.

Syntax

i nt JLI NKARM JTAG St or eRaw( const U8* pTDlI, const U8* pTMS, U32 NunBits);
Parameter Meaning

pTDI Pointer to output buffer.

pTNVS Pointer to mode select buffer.

NunBi t s Number of bits to read and write.

Return value

The bit position of data in input buffer after transmission.

10.6.11 JLINKARM _JTAG_StoreGetData()

Description

This function transmits the input buffer to the connected JTAG device and stores the re-
ceived data in the output buffer.

Syntax

voi d JLI NKARM JTAG St or eGet Dat a( const U8* pTDI, U8* pTDO, int NunBits);
Parameter Meaning

pTDI Pointer to output buffer.

pTDO Pointer to input buffer.

NunBi t s Number of bits to read and write.

Return value

If pTDOis set to NULL the transmission is not essential. If the data amount is not beyond
buffer size the data will only transferred only when necessary.
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10.6.12 JLINKARM_JTAG_StoreGetRaw()

Description

This function stores the specified number of bits in the output buffers, transfers the whole
content of the output buffers to the JTAG device(s) and stores the received data in the input
buffer. This function writes only the assigned raw data without additions to the JTAG device.

Syntax
voi d JLI NKARM JTAG St or eGet Rawm const U8* pTDI, U8* pTDO, const U8* pTMs, U32
NunBi ts);
Parameter Meaning

pTDI Pointer to output buffer.

pTDO Pointer to input buffer.

pTMS Pointer to mode select buffer.

NunBi t s Number of bits to read and write.

10.6.13 JLINKARM_JTAG_SyncBits()

Description
Writes out the data remaining in the output buffers to JTAG device.

Syntax
voi d JLI NKARM JTAG SyncBi t s(voi d);

10.6.14 JLINKARM_ JTAG_SyncBytes()

Description

This function transmits the content of data in the output buffers to the JTAG device and
adds if necessary one ore more 0-bits to fill the buffer to bytesize. E.g. if the output buffers
are filled with 23 bits, JLINKARM_JTAG_SyncBytes() adds one 0-bit to each output buffer
and transmits 24 bits.

Syntax

voi d JLI NKARM JTAG SyncByt es(voi d);

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



Chapter 11
Serial Wire Debug (SWD)

J-Link can be used for any device with ARMTMs Serial Wire Debug (SWD) interface. This
chapter explains how to do that.
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11.1 General information

The J-Link and J-Trace support ARMTMs Serial Wire Debug (SWD). SWD replaces the 5-pin
JTAG port with a clock (SWDCLK) and a single bi-directional data pin (SWDIO), providing
all the normal JTAG debug and test functionality. SWDIO and SWCLK are overlaid on the
TMS and TCK pins.

In order to use the SWD API, an understanding of SWD is required. Refer to chapter “Using
the JTAG connector with SWD" of the J-Link/J-Trace User Guide for detailed information
about the pin definition of the J-Link connector.

The SWD API itself is relatively easy to use; it provides just a few functions. It allows both
design of an application (exe) as well as design of another DLL.
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11.2 How the SWD communication works

In order to communicate with a SWD device, J-Link sends out data on SWDIO, synchronous
to the SWCLK. With every rising edge of SWCLK, one bit of data is transmitted or received
on the SWDIO. The data read from SWDIO can than be retrieved from the input buffer.

The data to be send via SWD is held in the output buffer of the DLL until input da-
ta is required or the synchronization function JLINKARM_SWD_SyncBits() or JLINKAR-
M_SWD_SyncBytes() are called.

This means that some functions, such as JLINKARM_SWD_StoreRaw() will not cause a SWD
transaction to take place. Instead, the data sequence is stored in the output buffer. It is
important to understand this concept: SWD data is collected in the output buffer. It is
transferred to SWD device(s) only if the input buffer is read or if one of the “"Sync” functions
is called. The reason for this is simple: Speed.
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11.3 SWD data buffers

The JLi nkArm dl | has three SWD data buffers. Two of these are output buffers used for
direction and data from host to target, the third is a buffer for data transfered from target
to host. To work with the J-Link SWD functions, an understanding of the buffers and the
way the data is stored in them is quite useful.

11.3.1 Explanation of terms
In this document input and output buffers are seen from host perspective.
Input buffer

The input buffer stores the incoming signals from the device.

Output buffer

Output buffers stores the outgoing signals which are transferred to the device.

11.3.2 Organization of buffers
Model of a SWD buffer:

byteO | b7 | ... | ... | ... | ... | ... | ... | DO
bytel ||b15| ... | ... | ... | ... | ... | ... | b8
byte2 || b23| ... | ... | ... | ... | ... | ... | D16
byte3 || b31 | ... ... | b24
byte4 |b39| ... | ... | ... | ... | ... | ... | D32
byte5 ||b47 | ... | ... | ... | ... | ... | ... | D40
byte6 || b55| ... | ... | ... | ... | ... | ... | Db48

All data buffers are organized the same way:
Bit n of the bit stream is stored in byte n/8, bit n%8.

Size of buffers

All buffers are big enough to hold up to 1 MByte of data. If this is not sufficient, it is the
applications responsibility to split up transactions.

11.3.3 Transfering SWD data

The J-Link DLL collects data in the direction and data output buffers. This buffered data
will only be transferred if the input buffer is read (one of the JLI NKARM SWD Get - func-
tions called) or if one of the “Sync” functions JLINKARM_SWD_SyncBits() and JLINKAR-
M_SWD_SyncBytes() is called. The difference between these two functions is that JLINKAR-
M_SWD_SyncBytes() transmits the content of data in the output buffers and adds bits
in order to transmit the buffer content in the size of bytes. In contrast to that JLINKAR-
M_SWD_SyncBits() transmits the content of the buffers without padding.
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11.3.4 Speed - Efficient use

As explained before, SWD output data is collected in the output buffer and transferred
only when necessary. This is so because every transaction between host and J-Link has a
certain latency, caused primarily by USB delays. The precise delay for every USB transaction
depends on the USB hardware and host drivers used, but can be assumed to be about 1
ms. For that reason the number of transactions is minimized, maximizing speed.

Your application should be written in a way that takes advantage of this concept.

Example of a slow application design

JLI NKARM SWD_St or eRaw( )

JLI NKARM _SWD_Get U32() /| Causes transfer
JLI NKARM SWD_St or eRaw()
JLI NKARM _SWD_Get U32() /| Causes transfer
JLI NKARM SWD_St or eRaw()
JLI NKARM _SWD_Get U32() /| Causes transfer
JLI NKARM SWD_St or eRaw()
JLI NKARM_SWD_Get U32() /| Causes transfer

This example interleaves stores (buffer writes) and read operations, which then cause buffer
transfers. For this reason, every “"Get” function call causes a transfer, bringing the number
of transfers to 4.

Example of a fast application design

JLI NKARM SWD_St or eRaw( )

JLI NKARM SWD St or eRaw( )

JLI NKARM SWD St or eRaw( )

JLI NKARM SWD St or eRaw( )

JLI NKARM SWD_Get U32() /| Causes transfer
JLI NKARM SWD_Get U32()

JLI NKARM SWD_Get U32()

JLI NKARM SWD_Get U32()

This example has stores (buffer writes) and read operations in blocks. Therefor only the
first “"Get” function call causes a transfer, bringing the number of transfers down to 1.
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11.4 Getting started

You can use SWD functions of the JLinkARM DLL from an existing application or build a
new application from scratch. The sample program using the SWD API calls reads the Id
of a connected SWD device.

Note

Explicitly sending the SWD switching sequence is only necessary if you use SWD API,
which performs raw SWD communication. If you communicate with the device using
the regular J-Link DLL API (such as JLINKARM_ReadMem(), JLINKARM_WriteMem(),
...) sending the switching sequence will be handled by the DLL & J-Link automatically.
In such cases calling JLINKARM_TIF_Select() is enough to switch to SWD.

/*********************************************************************
*
* mai n
*/
int main(void) {
JLI NKARM _Open() ;
i f (JLINKARM TI F_Sel ect (JLI NKARM TI F_SWD) == 0) { /'l Select SWD interface
int BitPos;
Us2 | d;
Il
/1l Make sure SWD is ready for a start bit
Il
U8 abir[33] = { 255, 255, 255, 255, 255, 255, 255, 255, 255,
255, 255, 255, 255, 255, 255, 255, 255, 255,
255, 255, 255, 255, 255, 255, 255, 255, 255,
OxFF, 0, 0, 0, 0, OxFO /'l Read |d Register

)i 5
Il
/1 Make sure SWD is ready for a start bit
Il
U3 aln[33] = { 255, 255, 255, 255, 255, 255, 255, Ox9E, OxE7,
255, 255, 255, 255, 255, 255, 255, 0xB6, OXED,
255, 255, 255, 255, 255, 255, 255, 0, 0,
OxA5, 0, 0, O, 0, O /! Read |d Register
)i 5
Il
/1 Store raw data in buffer
Il
Bi t Pos = JLI NKARM SWD_St oreRaw( &Dir[ 0], &aln[0], sizeof(aln) * 8);
Il
/1 Transfer buffer to target and get the result
Il
Id = JLI NKARM SWD_Get U32(Bit Pos + 28*8 + 3);
if ((Id & OxFFOOFFF) == 0xBA00477) {
printf("Found SWD-DP with ID 0x% 8X\n", |d);
}
} else {
printf("SW is not supported by connected enulator.\n");
}

JLI NKARM Cl ose() ;
}

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



333

CHAPTER 11 Using the SWD API

11.5 Using the SWD API

Using the DLL functions is straightforward.

All SWD related functions have the prefix JLI NKARM SWD . However, to open/close the
connection and to set SWD speed, non SWD functions need to be used. This means that an
application or DLL using J-Link as SWD interface will call functions exported by JLinkArm.dll
in the following order:

JLINKARM_SelectUSB() or JLINKARM_SelectIP() to select the communication channel
used to access J-Link. (optional)

JLINKARM_Open() to open the connection to the J-Link. (required)
JLINKARM_SetSpeed() to set the connection speed (optional).

JLINKARM_SWD_... () functions to implement the desired behaviour.
JLINKARM_Close() to close the connection to the J-Link. (recommended)
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11.6 SWD API functions

The table below lists the available SWD API routines. All functions are listed in alphabetical
order within their respective categories. Detailed descriptions of the routines can be found
in the sections that follow.

Routine Explanation
SWD functions
JLINKARM_SWD_GetUS8() Returns 8 bits from input buffer.
JLINKARM_SWD_GetU16() Returns 16 bits from input buffer.
JLINKARM_SWD_GetU32() Returns 32 bits from input buffer.
JLINKARM_SWD_GetData() Retrieves data from input buffer.
JLINKARM_SWD_StoreRaw() Stores raw data in the output buffer.

Stores data in the output buffer and re-

JLINKARM_SWD_StoreGetRaw() trieves data from input buffer.

Writes out the data remaining in the input
buffer.

Writes out the data remaining in the input
buffer as bytes.

JLINKARM_SWD_SyncBits()

JLINKARM_SWD_SyncBytes()

11.6.1 JLINKARM_SWD GetUS()

Description

This function gets a unit of 8 bit from output buffer.

Syntax
U32 JLI NKARM SWD Get UB(i nt Bit Pos);
Parameter Meaning
Bi t Pos Startposition of unit to read from input buffer.

Return value
8 Bit data from input buffer.

Add. information

Starts the SWD transfer (without padding to bytes) if there is data in the output
buffer. The transmission of buffer contents padded to bytes can be forced if JLINKAR-
M_SWD_SyncBytes() is called before JLINKARM_SWD_GetUS8().

11.6.2 JLINKARM_SWD_ GetU16()

Description

This function gets a unit of 16 bit from output buffer.

Syntax
U32 JLI NKARM SWD Get U16(i nt Bit Pos);

Parameter Meaning

Bi t Pos Startposition of unit to read from input buffer.
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Return value
16 Bit data from input buffer.

Add. information

Starts the SWD transfer (without padding to bytes) if there is data in the output
buffer. The transmission of buffer contents padded to bytes can be forced if JLINKAR-
M_SWD_SyncBytes() is called before JLINKARM_SWD_GetU16().

11.6.3 JLINKARM_SWD_GetU32()

Description
This function gets a unit of 32 bit from output buffer.

Syntax
U32 JLI NKARM SWD Get U32(i nt Bit Pos);
Parameter Meaning
Bi t Pos Startposition of unit to read from input buffer.

Return value
32 Bit data from input buffer.

Add. information

Starts the SWD transfer (without padding to bytes) if there is data in the output
buffer. The transmission of buffer contents padded to bytes can be forced if JLINKAR-
M_SWD_SyncBytes() is called before JLINKARM_SWD_GetU32().

11.6.4 JLINKARM_SWD_GetData()

Description

Retrieves from data from input buffer.

Syntax

voi d JLI NKARM SWD GetData(U8 * pDest, int BitPos, int NunBits);
Parameter Meaning

pDest Pointer to data destination buffer.

Bi t Pos Startposition of unit to read from input buffer.

NunBi ts Number of bits to read and write.

Add. information
Starts the SWD transfer (without padding to bytes) if there is data in the output buffer.

11.6.5 JLINKARM_SWD_StoreRaw()

Description

This function stores a raw data sequence in the output buffer.

Syntax
i nt JLI NKARM SWD_St or eRaw( const U8* pDir, const U8* pln, U32 NunBits);
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Parameter Meaning
pDi r Pointer to direction buffer.
pln Pointer to output buffer.
NunBi ts Number of bits to read and write.

Return value

The bit position of data in input buffer after transmission.

11.6.6 JLINKARM_SWD_StoreGetRaw()

Description

This function stores the specified number of bits in the output buffers, transfers the whole
content of the output buffers to the SWD device and stores the received data in the input
buffer. This function writes only the assigned raw data without additions to the SWD device.

Syntax

voi d JLI NKARM SWD St or eGet Raw( const U8* pDir, U3* pln, const U3* pQut, U32
NunBi ts);

Parameter Meaning
pDir Pointer to direction buffer.
pln Pointer to output buffer.
pQut Pointer to input buffer.
NunBi ts Number of bits to read and write.

11.6.7 JLINKARM_SWD_SyncBits()

Description

Writes out the data remaining in the output buffers to SWD device.

Syntax
voi d JLI NKARM SWD SyncBits(void);

11.6.8 JLINKARM_SWD_SyncBytes()

Description

This function transmits the content of data in the output buffers to the JTAG device and
adds if necessary one ore more 0-bits to fill the buffer to bytesize. E.g. if the output buffers
are filled with 23 bits, JLINKARM_SWD_SyncBytes() adds one 0-bit to each output buffer
and transmits 24 bits.

Syntax
voi d JLI NKARM SWD_SyncByt es(voi d);
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Chapter 12
Serial Wire Output (SWO)

J-Link can be used with devices that supports Serial Wire Output (SWO). This chapter
explains how to use this feature.
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12.1 General information

Serial Wire Output (SWO) support means support for a single pin output signal from the
core. It is currently tested with Cortex-M3 only. Refer to the following documents for de-
tailed information about SWO:

Further application documents

CoreSight Components - Technical Reference Manual

CortexTM-M3 - Technical Reference Manual

12.1.1 Serial Wire Viewer

The Instrumentation Trace Macrocell (ITM) and Serial Wire Output (SWO) can be used to
form a Serial Wire Viewer (SWV). The Serial Wire Viewer provides a low cost method of
obtaining information from inside the MCU. The SWO can output trace data in two output
formats, but only one output mechanism is valid at any one time. The 2 defined encodings
are UART and Manchester. The current J-Link implementation supports only UART encoding.

Serial Wire Viewer uses the SWO pin to transmit different packets for different types of
information. The three sources in the Cortex-M3 core which can output information via this
pin are:

e Instrumentation Trace Macrocell (ITM) for application-driven trace source that supports
printf-style debugging. It supports 32 different channels, which allow it to be used for
other purposes such as real-time kernel information as well.

e Data Watchpoint and Trace (DWT) for real-time variable monitoring and PC-sampling,
which can in turn be used to periodically output the PC or various CPU-internal counters,
which can be used to obtain profiling information from the target.

e Timestamping. Timestamps are emitted relative to packets.

12.1.2 Supported SWO speeds

The supported SWO speeds depend on the connected emulator. They can be retrieved from
the emulator. Currently, the following are supported:

Emulator Speed, formula Resulting max. speed
J-Link V9 60MHz/n, n = 8 7.5MHz
e ULTRA® 132 GHz/n, n = 641 50 MHz1
J-Link PRO V4 3.2 GHz/n, n = 641 50 MHz1

1: 100 MHz (n = 32) activatable.

12.1.3 Selectable SWO speeds

The max. SWO speed in practice is the max. speed which both, target and J-Link can
handle. J-Link can handle the frequencies described in Supported SWO speeds on page 338
whereas the max. deviation between the target and the J-Link speed is about 3%.

The computation of possible SWO speeds is typically done in the debugger or can be made
via JLINKARM_SWO_GetCompatibleSpeeds(). The SWO output speed of the CPU is deter-
mined by TRACECLKIN, which is normally the same as the CPU clock.

Example

Target CPU running at 72 MHz. n is be between 1 and 8192.
Possible SWO output speeds are:

72MHz, 36MHz, 24MHz, ...

J-Link V9: Supported SWO input speeds are: 60MHz / n, n=> 8:
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7.5MHz, 6.66MHz, 6MHz, 5.45MHz, ...
The highest permitted speed is 6 MHz. Target n = 12, J-Link n = 10.
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12.2 SWO API functions

The table below lists the available SWO API routines. All functions are listed in alphabetical
order within their respective categories. Detailed descriptions of the routines can be found
in the sections that follow.

Routine Explanation
SWO functions
JLINKARM_SWO_Control() Controls the SWO functionality.

Disables SWO on target side and also
stops SWO capturing on J-Link side.

JLINKARM_SWO_DisableTarget()

Enables SWO on target side and automat-
JLINKARM_SWO_EnableTarget() ically starts capturing of SWO data on J-
Link side.

Returns a list of SWO speeds which are
JLINKARM_SWO_GetCompatibleSpeeds() supported by the connected target & J-

Link.
JLINKARM_SWO_Read() Reads the received data into a buffer.
JLINKARM_SWO_ReadStimulus() Ece):?td analyzed SW output for one stimulus

Configures which data should be output via

JLINKARM_SWO_Config() SWO

12.2.1 JLINKARM_SWO_Control()

Description

This function allows a debug controller to start/stop collecting SWO data, to flush the SWO
buffer and to read/write various SWO settings.

Syntax
i nt JLI NKARM SWO Control (U32 Cnd, void* pData);
Parameter Meaning
Crd Specifies which command should be executed.
pDat a Pointer to data value or structure. Meaning depends on Cmd .

Return value

Depends on the command to be executed. If not otherwise specified, the following values
are returned:

Value Meaning

0 | on success

-1 | if an error has occurred

Add. information

The following values for Cnd are supported:

Cmd Explanation

Starts collecting SWO data.

pDat a is a pointer to a structure of type
JLI NKARM _SWO CVD_START JLI NKARM SWO START | NFO. For more de-
tailed information please refer to JLINKAR-
M_SWO_START_INFO on page 347.
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Cmd Explanation

Stops collecting SWO data.
pDat a is not used.

Flushes data from the SWO buffer. After
this operation, the flushed part of the SWO
JLI NKARM SWO_CVD_FLUSH buffer is empty.

pDat a is a pointer to an U32 value contain-
ing the number of bytes to be flushed.

JLI NKARM_SWO_CMVD_STOP

Retrieves information about the supported
SWO speeds.

pDat a is a pointer to a structure of type
JLI NKARM SWO _SPEED | NFO. For more de-
tailed information please refer to JLINKAR-
M_SWO_SPEED_INFO on page 347.

Returns the number of bytes in the SWO
JLI NKARM SWO CVD_GET_NUM BYTES buffer.
pDat a is not used.

JLI NKARM SWO_CMD_GET_SPEED | NFO

Sets the size of buffer used by the host to
collect SWO data. By default this value is
JLI NKARM SWO CMD_SET_BUFFERSI ZE_HOST | set to 4MB.

pDat a is a pointer to an U32 value contain-
ing the new buffersize.

Sets the size of buffer used by the emu-
lator to collect SWO data. By default this
JLI NKARM SWO CVD_SET_BUFFERSI ZE_EMU | value is set to 4KB.

pDat a is a pointer to an U32 value contain-
ing the new buffersize.

Example

JLI NKARM SWD START_I NFO Startlinfo = {0};

/1

/1l Start SWO with UART encodi ng and 9600 Hz baudrat e.

/1

Startlnfo.Sizeof Struct = sizeof (Startlnfo);
Startinfo.Interface = JLI NKARM SWO | F_UART;

Start | nfo. Speed = 9600;

JLI NKARM _SWD Control (JLI NKARM SWO CMD_START, &Startlnfo);

12.2.2 JLINKARM_SWO_DisableTarget()

Description

Disables SWO output on the target. This mainly means disabling of ITM & stimulus ports.
SWO data capturing on J-Link side is also stopped when calling this function (equivalent to
calling JLINKARM_SWO_Control(JLI NKARM SWO CNVD_STOP)).

Syntax
i nt JLI NKARM SWD Di sabl eTar get (U32 Port Mask) ;

Parameter Meaning

Port mask used to describe which stimulus ports shall be disabled. A

Port Mask 1 in the mask disables the corresponding stimulus port.
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Return value

Value Meaning
0| O.K.
< 0| Error

Example

U32 Port Mask;
Port Mask = 0x01; // Disable stimulus port O
/1
/1 Di sable SWO
/1
r = JLI NKARM SWD Di sabl eTar get ( Port Mask)
if (r == 0) {
printf("SWO stopped. Stinulus port O disabled.\n");
}

12.2.3 JLINKARM_SWO_EnableTarget()

Description

Enables SWO output on the target. This mainly means configuration of the output proto-
col (UART / manchester), configuration of the SWO output speed and enabling of ITM &
stimulus ports. SWO data capturing on J-Link side is also started when calling this function
(equivalent to calling JLINKARM_SWO_Control(JLINKARM_SWO_CMD_START)).

Syntax

i nt JLI NKARM SWOD Enabl eTar get (U32 CPUSpeed, U32 SWOSpeed, int Mdde, U32 Port -

Mask) ;

Parameter Meaning

CPUSpeed Target CPU fre_quency in Hz. Needed to adjust dividers for SWO fre-
quency accordingly.

SWOSpeed Frequency in Hz that should be used by target to output SWO data

P and by J-Link to capture SWO data.

Vbde SWO mode (UART/manchester). Currently only UART (0) is support-
ed.
Port mask used to describe which stimulus ports shall be enabled. A 1

Por t Mask - . .
in the mask enables the corresponding stimulus port.

Return value

Value Meaning
0| 0O.K.
< 0| Error

Example

U32 Port Mask;

U32 CPUspeed;
U32 aSWOSpeed[ 1] ;
i nt Mbde;

Port Mask = 0x01; /1 Enable stimulus port O
CPUSpeed = 72000000; /1 CPUIis running at 72 Mz
Mode = JLI NKARM SWO | F_UART; // Mode: UART

/1
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/1l Get max. SWO speed

G/LI NKARM SWO Get Conpat i bl eSpeeds( CPUSpeed, 0, &aSWOSpeed[ 0], 1);

;; Enabl e SWO

./r/ = JLI NKARM SWOD Enabl eTar get (CPUSpeed, aSWOSpeed[ 0], Mdde, Port Mask);
prgirnt::('(')zsv\i) started. Stinulus port O enabled.\n");

12.2.4 JLINKARM_SWO_GetCompatibleSpeeds()

Description

Returns a list of SWO speeds which are supported by both, the target and the connected
J-Link. Due to different CPUs on the target side and on the J-Link models, the supported
speeds may vary.

Syntax

i nt JLI NKARM SWD Get Conpati bl eSpeeds(U32 CPUSpeed, U32 MaxSWOSpeed, U32* paS-
WOSpeed, U32 NunEntries);

Parameter Meaning

CPUSpeed Target CPU frequency in Hz.

Usually 0, so the list returned by this function will start with the high-
est possible SWO speed supported by both sides. Can be used to set
an upper limit in Hz of the SWO speeds that will be added to the list.
Max SWOSpeed Example: If MaxSWOSpeed = 3000000 (3 MHz) but highest possi-
ble speed would be 6 MHz, the list will start with Speeds < 3000000.
Useful to verify if a manually selected speed is a compatible one or to
get the closest compatible speed to the defined one.

paSvOSpeed Pointer to an array of U32, used to store the list of compatible

speeds.
. Determines number of compatible speeds that shall be stored in the
NunEntri es -
list buffer.
Return value
Value Meaning

0.K., number of entries (compat-
= 0| ible speeds) stored in the given
list buffer.

< 0| Error

Example

U32 Port Mask;
U32 CPUSpeed;
U32 aSWOSpeed[ 1] ;
i nt Mode;
Por t Mask 0x01; /'l Enable stimulus port O
CPUSpeed 72000000; /1l CPUis running at 72 MHz
Mode = JLI NKARM SWO | F_UART; // WMbde: UART
I
/'l Get max. SWO speed
I
r = JLI NKARM SWD Get Conpat i bl eSpeeds( CPUSpeed, 0, &aSWOSpeed[O0], 1);
if (r <0) {
printf("Could not determnine comaptible SWO speeds.\n");
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printf("Please check function paraneters.\n");
} else {
printf("Using nax. SWO speed: % kHz.\n", aSWOSpeed[0] / 1000);
}
Il
/'l Enabl e S\WO
Il
JLI NKARM _SWD Enabl eTar get ( CPUSpeed, aSWOSpeed[ 0], Mbdde, Port Mask);

12.2.5 JLINKARM_SWO Read()

Description

This function reads data from the SWO buffer. The data will not automatically be removed
from the SWO buffer after reading. The application have to use the JLINKARM_SWO_Con-
trol() function with JLI NKARM SWO CMD_FLUSH to remove the data from the buffer.

Syntax
voi d JLI NKARM SWO Read(U8* pData, U32 Offset, U32* pNunBytes);
Parameter Meaning

pDat a Buffer to be filled with the requested data.

O f set Offset of first byte to be retrieved from the SWO buffer.
Pointer to a U32 value containing the number of bytes to be read

pNunByt es from the SWO buffer. This value will be filled with the number of

bytes that could be read from the SWO buffer.

Example

U8 abDat a[ 0x100] ;

U32 NunByt es;

I

/! Read and flush data

I

NunmByt es = si zeof (abDat a) ;

JLI NKARM _SWDO Read( &bbDat a[ 0], 0, &NunBytes);

JLI NKARM_SWD Cont rol (JLI NKARM SWO CMD_FLUSH, &NunByt es);
printf("%l bytes read successfully\n", NunBytes);

12.2.6 JLINKARM_ SWO_ReadStimulus()

Description

This function reads the data which is output via SWO for one stimulus port, which is the
printable data.

Syntax
voi d JLI NKARM SWO ReadSti mul us(int Port, U8* pData, U32 NunBytes);
Parameter Meaning
Por t Stimulus port to read data from. May be 0 - 31
pDat a Buffer to be filled with the requested data.
NunByt es Maximum number of bytes to read.
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12.2.7 JLINKARM_SWO_Config()

Description

This function Configures the parameters for SWO tracing. The function receives a configu-
ration string, allowing easy expansion of the configuration settings in the future.

Alternatively instead of calling JLINKARM_SWO_Config you can also use JLINK_S-
TRACE_Config. The same config options for SWO are available via the STRACE API as well.

Note

Make sure that SWO is not already running when using this command.

Syntax

i nt JLI NKARM SWD Confi g(const char* sConfig);
Parameter Meaning

sConfig Contains the configuration data.

Return value

Value Meaning

> 0 | Success

< 0| Error

Additional information

Different settings are separated by a semicolon (%;"). Currently, the following settings are

specified:
sConfig Explanation
Configures if PC sampling is enabled or
not. Possible values for Var:
Enabl ePCSanpl i ng=%/ar % 0: Disabled

1: Enabled
Default state after reset is disabled.

Configures the PC sampling interval. Possi-
ble values for Var:

PCSanpl el nt er val =%/ar % 0-1024: In multiples of 64.

1024-16384: In multiples of 1024.

Default value after reset is O.

Configures if time stamp packets are en-
abled or not. Possible values for Var:
TSEnabl e=%/ar % 0: Disabled

1: Enabled

Default state after reset is disabled.

Configures if exception trace packets are
enabled or not. Possible values for Var:
Enabl eExcept i onTr ace=%/ar % 0: Disabled

1: Enabled

Default state after reset is disabled.

Example

Il
/1 Configure SWD so PC sanpling, exception tracing and time stanmps are active.
Il
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JLI NKARM SWD Di sabl eTarget(); // Make sure SWO i s stopped before configuring it
JLI NK_SWD Confi g(" Enabl ePCSanpl i ng=1; PCSanpl el nt er val =256; TSEnabl e=1; Enabl eExcepti onTrace=1");
JLI NKARM _SWO Enabl eTarget () ;

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



347

CHAPTER 12 SWO API structures

12.3 SWO API structures

12.3.1 JLINKARM_SWO_START_INFO

Description

This structure is used to configure SWO when calling the JLINKARM_SWO_Control() function
with command JLI NKARM SWO CVD_START.

Prototype

typedef struct {
U32 Sizeof Struct;
U32 Interface;
U32 Speed;

} JLI NKARM SWO_START | NFO,

Member

Meaning

Si zeof Struct

Size of structure. This value must be filled by the application
and is used to allow future extension of the structure.

I nterface

Specifies the interface type to be used for SWO.

Speed

Selects the frequency used for SWO communication in Hz.

Permitted values for parameter | nt er f ace

JLI NKARM SWO | F_UART

‘ Selects UART encoding.

12.3.2 JLINKARM_SWO_SPEED_INFO

Description

This structure is used to retrieve information about the supported SWO speeds.

Prototype

typedef struct {
U32 Sizeof Struct;
U32 Interface;
U32 BaseFr eq;
U32 M nDiv;
U332 MaxDiv;
U32 M nPrescal e;
U32 MaxPrescal e;

} JLI NKARM SWO_SPEED | NFO,

Member

Meaning

Si zeof St ruct

Size of structure. This value must be filled by the application
and is used to allow future extension of the structure.

Specifies the interface type for which the speed information

Interface should be retrieved.

BaseFr eq Base frequency (in Hz) used to calculate supported SWO
speeds.

M nDi v Minimum divider allowed to divide the base frequency.

MaxDi v Maximum divider allowed to divide the base frequency.

M nPrescal e

Minimum prescaler allowed to adjust the base frequency.

MaxPr escal e

Maximum prescaler allowed to adjust the base frequency.
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Permitted values for parameter | nt er f ace
JLI NKARM SWO | F_UART Selects UART encoding.

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



349

CHAPTER 12

Using SWO from J-Link Commander

12.4 Using SWO from J-Link Commander

J-Link Commander (JLink.exe), which comes with the J-Link software and documentation
pack, contains a few commands that let’s you try out SWO functionality. The source code
of this program can also serve as example when developing software using the SWO API.
The table below lists the available SWO commands. All commands are listed in alphabetical
order. Detailed descriptions of the commands can be found in the sections that follow.

12.4.1 Available SWO commands

Command ‘ Explanation
SWO commands

SWOFI ush Flushes SWO data from buffer.
SWORead Reads and displays SWO data.
SWOShow Reads and analyzes SWO data.
SWOSpeed Shows supported SWO speeds.
SWOSt ar t Starts collecting SWO data.
SWOSt at Display SWO status.
SWOSt op Stops collecting SWO data.

12.4.1.1 SWOFlush

Description

This command removes data from the SWO buffer. It should be used after commands like

SWORead and SWOShow.

Syntax
SWOFl ush [ <NunByt es>]
Parameter Meaning
NunByt es Specifies the number of bytes to be removed from the SWO buffer.
Example

J- Li nk>swof | ush

12.4.1.2 SWORead

Description

This command reads and displays data from the SWO buffer. The data will not automatically
be removed from the SWO buffer. To remove data from the SWO buffer, the SWOFI ush

command can be used.

Syntax
SWORead [ <NunByt es> [ <OFf set >] ]
Parameter Meaning
NunByt es Specifies the number of bytes to be removed from the SWO buffer.
O f set Specifies the offset of the first byte to be read from the SWO buffer.
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Example

J- Li nk>swor ead

32 bytes read (32 bytes in host buffer)

00000000 = 03 CO FE 88 01 7A 00 00 00 00 00 00 00 00 00 06
00000010 = 03 CO FE 88 01 7A 00 00 00 00 00 00 00 00 00 06

12.4.1.3 SWOShow

Description

This command reads and analyzes data from the SWO buffer. The data will not automatically
be removed from the SWO buffer. To remove data from the SWO buffer, the SWOFI ush
command can be used.

Syntax
SWOShow [ <NunByt es> [ <OF f set >] ]
Parameter Meaning
NunByt es Specifies the number of bytes to be analyzed from the SWO buffer.
O f set Specifies the offset of the first byte to be read from the SWO buffer.
Example

J- Li nk>swoshow 20 80
32 bytes read (4194304 bytes in host buffer)

O fset Dat a Meani ng

0080-0084 17 OA 01 00 08 PC = 0x0800010A

0085-0087 CO 80 02 Ti mestanp sync. event (256)
0088-008C 17 10 01 00 08 PC = 0x08000110

008D- 008F CO 80 02 Ti mestanp sync. event (256)
0090- 0094 17 OA 01 00 08 PC = 0x0800010A

0095- 0097 CO 80 02 Ti mestanp sync. event (256)
0098-009C 17 10 01 00 08 PC = 0x08000110

009D- 009F CO 80 02 Ti mestanp sync. event (256)

12.4.1.4 SWOSpeed

Description
Displays information about the SWO speeds supported by the connected J-Link.

Syntax
SWOSpeed [ <I nterface>]
Parameter Meaning

Specifies the interface type for which the speed information should be
Interface .

retrieved.

Permitted values for parameter | nt er f ace

0 Selects UART encoding.
Example

J- Li nk>swospeed
Support ed speeds:
- 6 MHz/n, (n>=12). => 500kHz, 461kHz, 428kHz,
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12.4.1.5 SWOStart

Description

This command starts collecting of SWO data. You can specify the SWO speed and interface
used for communication.

Syntax
SWOSt art [ <Speed> [<Interface>]]
Parameter Meaning
Speed Selects the frequency used for SWO communication in Hz.
Interface Specifies the interface type to be used for SWO.
Permitted values for parameter | nt er f ace

0 Selects UART encoding.
Example

J- Li nk>swostart 500000

12.4.1.6 SWOStat

Description

This command displays the current SWO status.

Syntax
SWOSt at

Example

J- Li nk>swost at

1643 bytes in host buffer

12.4.1.7 SWOStop

Description

This command stops collecting of SWO data.

Syntax
SWOSt op

Example

J- Li nk>swost op

12.4.2 Example SWO session in J-Link Commander

SEGGER J- Li nk Commander V3.81j ('?' for help)

Conpi | ed Apr 30 2008 20:41: 36

DLL version V3.81j, conpiled Apr 30 2008 09:22:22 -- Debug --
Firmware: J-Link ARM V6 conpiled Apr 29 2008 18: 35: 05

Har dwar e: V6. 00
SIN: 1

Feature(s) : RDI,
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VTarget = 3.293V
JTAG speed: 5 kHz

Info: TotallRLen = 9, IRPrint = 0x0011

Info: Found Cortex-M, Little endian

Info: TPIU fitted.

I nf o: FPUnit: 6 code (BP) slots and 2 literal slot
Found 2 JTAG devi ces, Total IRLen = 9:

Id of device #0: 0x3BA00477

Id of device #1: 0x16410041
Cortex-M3 identified.
J-Link>si 1
Sel ecting SWD as current target interface
J- Li nk>swostart 500000
J- Li nk>swost at
4194304 bytes in host buffer
J- Li nk>swor ead 100
256 bytes read (4194304 bytes in host buffer)
00000000 = 17 OA 01 00 08 CO 80 02 17 10 01 00 08 CO
00000010 = 17 10 01 00 08 CO 80 02 17 OE 01 00 08 CO
00000020 = 17 10 01 00 08 CO 80 02 17 OC 01 00 08 CO
00000030 = 17 10 01 00 08 CO 80 02 17 OA 01 00 08 CO
00000040 = 17 10 01 00 08 CO 80 02 17 OA 01 00 08 CO
00000050 = 17 10 01 00 08 CO 80 02 17 10 01 00 08 CO
00000060 = 17 OE 01 00 08 CO 80 02 17 10 01 00 08 CO
00000070 = 17 0C 01 00 08 CO 80 02 17 10 01 00 08 CO
00000080 = 17 OA 01 00 08 CO 80 02 17 10 01 00 08 CO
00000090 = 17 OA 01 00 08 CO 80 02 17 10 01 00 08 CO
000000A0 = 17 10 01 00 08 CO 80 02 17 OE 01 00 08 CO
000000BO = 17 10 01 00 08 CO 80 02 17 OC 01 00 08 CO
00000000 = 17 10 01 00 08 CO 80 02 17 OA 01 00 08 CO
000000D0 = OE OF 10 CO FD 01 OE OF 20 OE 00 30 17 10
000000EO0 = 08 FO 5A 17 OA 01 00 08 DO B4 01 17 10 01
000000F0 = C0 F5 01 17 OA 01 00 08 CO 80 02 17 10 01
J- Li nk>swoshow 60 80
96 bytes read (4194304 bytes in host buffer)
O fset Dat a Meani ng
0080-0084 17 OA 01 00 08 PC = 0x0800010A
0085-0087 CO 80 02 Ti mestanmp sync. event
0088-008C 17 10 01 00 08 PC = 0x08000110
008D- 008F CO 80 02 Ti mestanmp sync. event
0090- 0094 17 OA 01 00 08 PC = 0x0800010A
0095- 0097 CO 80 02 Ti mestanp sync. event
0098-009C 17 10 01 00 08 PC = 0x08000110
009D- 009F CO 80 02 Ti mestanp sync. event
00AO- 00A4 17 10 01 00 08 PC = 0x08000110
00A5- 00A7 CO 80 02 Ti mestanp sync. event
00A8- 00AC 17 OE 01 00 08 PC = 0x0800010E
00AD- OOAF CO 80 02 Ti mestanmp sync. event
00BO-00B4 17 10 01 00 08 PC = 0x08000110
00B5-00B7 CO 80 02 Ti mestanp sync. event
00B8-00BC 17 0C 01 00 08 PC = 0x0800010C
00BD- 00BF CO 80 02 Ti mestanp sync. event
00C0-00C4 17 10 01 00 08 PC = 0x08000110
00C5-00C7 CO 80 02 Ti mestanp sync. event
00C8-00CC 17 OA 01 00 08 PC = 0x0800010A
00CD- 00CF CO 80 02 Ti mestanp sync. event
00D0- 00D2 OE OF 10 Exception 15 (Entry)
00D3-00D5 CO FD 01 Ti mestanmp sync. event
00D6- 00D8 OE OF 20 Exception 15 (Exit)
00D9- 00DB OE 00 30 Exception 0 (Return)

J- Li nk>swof | ush
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J- Li nk>swost at
0 bytes in host buffer

J- Li nk>swost op
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Simple Instruction Trace API
(STRACE)

For targets and J-Link/J-Trace models which support a trace macrocell with trace pins (ETM,
PTM, with J-Trace Pro Cortex-A/R/M, J-Trace PRO Cortex-M) or a trace buffer (ETB, MTB,
ETF, TMC with J-Link or J-Trace) the J-Link DLL offers a simplified API that allows easy
integration of instruction trace into any application which supports J-Link/J-Trace.
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13.1 General information

The Embedded Trace Macrocell (ETM)/Program Trace Macrocell (PTM) is a real-time trace
module capable of instruction and data tracing. It can capture the information in real time
and either store it into a buffer (e.g. ETB, Embedded Trace Buffer) or transfer it real time
via the traceport pins.

The CoreSight MTB-M0+ (MTB), provides a simple execution trace capability to the Cor-
tex-M0O+ processor.

It is target dependent if tracing via ETB, tracing via trace pins or tracing at all is supported.
In case trace via trace pins shall be used, J-Trace PRO is needed.

Instruction trace is usually used to track down hard to find application errors which only
occur under very special circumstances.

Basically, instruction trace would be used as follows: A Breakpoint is set in an error handler
etc. to which the application jumps to, as soon as the error happens.

The CPU will then stop at the breakpoint, the debugger will read the captured trace data
from the trace buffer of J-Trace and display the last app. 10 million instructions (depends
on the trace buffer size of the debug/trace probe) that have been executed, allowing the
developer to have a look into what happened on the target right before the error occurred.
In contrast to a regular backtrace via the call stack, the developer will see exactly what
instructions (including all interrupt handlers that might have been interrupted the main
program flow) have been executed by the CPU, allowing a detailed error analysis.
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13.2 Why using the STRACE API?

Usually, to support trace, a debugger/IDE vendor has to always write his own trace data
analyzer to analyze the raw trace data provided by the trace probe and to extract the useful
information for instruction tracing from the stream. With the J-Link STRACE API this is
much easier. The debugger only requests the last xx instructions that have been executed
by the CPU and the J-Link DLL will return a list of instructions including their full addresses
to the debugger. Optionally code coverage and profile data can also be requested. This way
it is very easy for a debugger to support trace since no complex trace analyzer needs to
be written (which costs quite an amount of time) but only the pre-analyzed data (list of
instruction addresses) returned by the J-Link DLL needs to be visualized.
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13.3 Specifying trace events

Setting trace events to for example exclude certain address ranges from the trace stream
can make sense in case they are not important for the issue being traced and therefor would
only occupy valuable space in the trace buffer. It is dependent on the target device if trace
events are supported and which types of trace events. Most devices support start/stop as
well as include/exclude region events on instruction fetches that allow to reduce the amount
of trace data being generated to leave as much space in the trace buffer as possible, for
the problem that shall be traced. This is extremely useful when working with targets that
support a small on-chip trace buffer that is usually between 1 KB and 4 KB in size. For
more information about how to set trace events, please refer to JLINK_STRACE_Control()
on page 359.
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13.4 STRACE API functions

The table below lists the available STRACE API routines. All functions are listed in alpha-
betical order within their respective categories. Detailed descriptions of the routines can

be found in the sections that follow.

Routine

Explanation

STRACE functions

JLINK_STRACE_Config()

Configures simple trace.

JLINK_STRACE_Control()

Controls various run-time settings of
STRACE, like: Setting/Clearing trace
events etc.

JLINK_STRACE_GetInstStats()

Can be used to get execution information.

JLINK_STRACE_Read()

Returns the last xx instructions that have
been executed and their addresses.

JLINK_STRACE_ReadEx()

Same as JLINK_STRACE_Read() but with
optional parameter to get timestamp infor-
mation if available.

JLINK_STRACE_Start()

Starts capturing trace data.

JLINK_STRACE_Stop()

Stops capturing trace data.

13.4.1 JLINK_STRACE_Config()

Description
Configures STRACE for usage.

Configuration for example includes specification of the trace port width to be used for tracing

(1-bit, 2-bit, 4-bit, default 4-bit).

The function receives a configuration string, allowing easy expansion of the configuration

settings in the future.

Additional SWO/ITM related config options are documented in JLINKARM_SWO_Config and
can be set via the JLINK_STRACE_Config functions as well. These can be used to configure

e.g. trace time stamps.

Note

Make sure that STRACE is not already running when using this command.

Syntax

i nt JLI NK_STRACE Confi g(const char* sConfig);
Parameter Meaning

sConfig Contains the configuration data.

Return value

Value Meaning

> 0 | Success

< 0| Error

Add. information

Different settings are separated by a semicolon (*;”). Currently, the following settings are

specified:
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sConfig Explanation

Configures the port width in bits. Possible
values for Var:

1: 1 bit port width

2: 2 bits port width

4: 4 bits port width.

Por t W dt h=%/ar % Default value for port width is 4 bit. For
most systems, 4-bit trace port with (de-
fault) should be used since in 1-bit and
2-bit tracing mode, the target FIFO may
overflow since the trace data can not be
sent out fast enough

Example

Il

/1 Configure STRace port width to 4 bits

Il

JLI NK_STRACE_Stop(); // Make sure STRACE is stopped before configuring it
JLI NK_STRACE_Confi g("PortW dt h=4");

JLI NK_STRACE Start();

13.4.2 JLINK_STRACE_Control()

Description

This function is used to configure various run-time settings of STRACE, like setting/ clearing
trace events and similar.

Syntax

int JLI NK_STRACE Control (U32 Cnd, void* pData);
Parameter Meaning

Cnd Specifies which command should be executed.

Pointer to data value or structure. Meaning depends on Cnd . For
more information, please refer to the appropriate explanation of a

pData specific value for Cnd . For commands where pDat a is not used, it can
be NULL.
Return value
Value Meaning

> 0| 0.K.
< 0| On Error

Specific return value depends on specific command being passed. Please refer to the ap-
propriate command description.

Add. information

The following values for Cnd are supported:

Valid values for parameter Cnd

Set specific trace event.
JLI NK_STRACE_CMD_SET_TRACE_EVENT pDat a points to type of JLI NK_S-
TRACE_EVENT | NFO
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Clears specific trace event, identified by
the handle that is returned when setting it
via JLI NK_STRACE_CMD_SET_TRACE_EVENT.
pDat a points to type of i nt

JLI NK_STRACE_CMD_CLR TRACE_EVENT

Clear all trace events that have been set

JLI NK_STRACE CMD CLR _ALL_TRACE EVEN- - . .
- - = = = — until this point.

s pDat a is not used.
MTB-only: Set and configure the MTB
JLI NK_STRACE_CMD_SET BUFF_SI ZE buffer size. pDat a points to type of un-

signed int

JLINK_STRACE_CMD_SET_TRACE_EVENT

Set specific trace event. pDat a points to type of JLI NK_STRACE _EVENT_| NFQO. The following
table describes the members of the JLI NK_STRACE EVENT I NFO structure. What type of
trace events are supported is highly dependent on the target hardware:

Name Type Meaning

Size of this structure. Needs to be filled by
the user. Used for backward-compatibility
if the structure is enhanced in future ver-
sions.

Si zeof Struct u32

Specifies the type of the event. Meaning
when does the trace logic evaluate the
event condition.

Possible values:

JLI NK_STRACE_EVENT_TYPE_CODE_FETCH
JLI NK_STRACE_EVENT_TYPE_DATA ACC
JLI NK_STRACE_EVENT_TYPE_DATA LOAD
JLI NK_STRACE_EVENT_TYPE_DATA STORE

Specifies the operation (start/stop/in-
clude/exclude trace)

Possible values:

(0%) us JLI NK_STRACE_OP_TRACE_START

JLI NK_STRACE_OP_TRACE_STOP

JLI NK_STRACE_OP_TRACE_| NCLUDE_RANGE
JLI NK_STRACE_OP_TRACE_EXCLUDE_RANGE

AccessSi ze us Used for data access trace events only.

Type U]

Reserved for future use and to align fol-

ReservedO U3 -
lowing elements.

For data events this specifies the load/
store address of the data.

For code events this specifies the address
of the instruction that is fetched/executed.

Addr u64

Specifies the data to be compared to. Used
Dat a U64 for types JLI NK_STRACE_EVENT TYPE_DA-
TA _ACC only.

Bits set to 1 are masked out, so not taken
into consideration during comparison.
Used for Types JLI NK_STRACE EVEN-
T_TYPE_DATA_ACC only.

Specifies the address range for the event.
Used for operations JLI NK_S-
TRACE_OP_TRACE_| NCLUDE_RANGE and

JLI NK_STRACE_OP_TRACE_EXCLUDE_RANGE
only.

Set to 0 in all other cases.

Dat aMask u64

Addr RangesSi ze u32
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The following values for Type are supported:

Valid values for Type

JLI NK_STRACE_EVENT _TYPE_CODE_FETCH

Specifies code fetch event, meaning the
trace logic validates the event condition
(see Op ) when an instruction is fetched.

JLI NK_STRACE_EVENT_TYPE_DATA_ACC

Specifies code fetch event, meaning the
trace logic validates the event condition
(see Op ) when a data access (read or
write) is made.

JLI NK_STRACE_EVENT_TYPE_DATA_LOAD

Specifies code fetch event, meaning the
trace logic validates the event condi-
tion (see Op ) when a data read access is
made.

JLI NK_STRACE_EVENT_TYPE_DATA_STORE

Specifies code fetch event, meaning the
trace logic validates the event condition
(see Op ) when a data write access is
made.

The following values for Cnd are supported:

Valid values for Cnd

JLI NK_STRACE_OP_TRACE_START

Specifies that capturing trace data shall be
started if event condition is met.

JLI NK_STRACE_OP_TRACE_STOP

Specifies that capturing trace data shall be
stopped if event condition is met.

JLI NK_STRACE_OP_TRACE_| NCLUDE_RANGE

Specifies that the address range specified
by Addr and AddrRange shall be includ-
ed in the trace stream. Everything else
(except other include ranges) will be ex-
cluded/not traced. Cannot be mixed with
JLI NK_STRACE_OP_TRACE_EXCLUDE_RANGE

JLI NK_STRACE_OP_TRACE_EXCLUDE_RANGE

Specifies that the address range speci-
fied by Addr and AddrRange shall be ex-
cluded from the trace stream. Everything
else (except other exclude ranges) will be
included/traced. Cannot be mixed with
JLI NK_STRACE_OP_TRACE_| NCLUDE_RANGE

Return value

Value Meaning

Success. Handle of trace
= 0| event. To be used on JLI NK_S-
TRACE_CMD_CLR_TRACE_EVENT

< 0| Error

Example specifying exclude address range

Il

/'l The following ARM code on a Cortex-A9 device is given:

Il

_Test FuncO:
0x4000184: 0xe2500001 SUBS RO, RO, #1
0x4000188: 0xe3500001 CwP RO, #1
0x400018c: Oxaafffffc BGE _Test FuncO ; 0x4000184
0x4000190: Oxel2fffle BX LR
_Test Funcl:
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0x4000194:
0x4000198

0x400019c:
0x40001a0:

_Test Func2:

0x40001a4:
0x40001a8:
0x40001ac:
0x40001hb0:

mai n

0x40001b4:
0x40001hb8:
0x40001bc:
0x40001cO

0x40001c4:
0x40001c8:

_Loop:

0x40001cc

0xe2500001
0xe3500001
Oxaafffffc
Oxel2fffle

0xe2500001
0xe3500001
Oxaafffffc
Oxel2fffle

0xe3a00001
Oxebfffffl
0xe3a00001
Oxebfffff3
0xe3a00001
Oxebfffff5

Oxeafffffe

CHAPTER 13
SUBS RO, RO, #1
cwP RO, #1
BCGE _Test Funcl
BX LR
SUBS RO, RO, #1
cwP RO, #1
BCGE _Test Func?2
BX LR
MoV RO, #1
BL _Test FuncO
MoV RO, #1
BL _Test Funcl
MoV RO, #1
BL _Test Func2
B _Loop

0x4000194

0x40001a4

0x4000184

0x4000194

0x40001a4

0x40001cc

STRACE API functions

JLI NK_STRACE_EVENT_| NFO Evl nf o;
i nt hEv;

U32 aAddr[ 256];
nenset (&Evi nfo, O,
Evl nfo. Si zeof St ruct

si zeof (Evinfo));
si zeof (Evl nf o) ;

Evl nf 0. Type = JLI NK_STRACE_EVENT _TYPE_CODE_FETCH;
Evl nfo. Op = JLI NK_STRACE_OP_TRACE_EXCLUDE_RANGE;
Evl nf 0. Addr = 0x4000194

Evl nf 0. Addr RangeSi ze = 0x10;

JLI NK_STRACE Start();

JLI NKARM Set BPEx( 0x40001cc, JLI NKARM BP_TYPE_ARM | JLI NKARM BP_| MP_ANY) ;
hEv = JLI NK_STRACE Control (JLI NK_STRACE_CMD_SET_TRACE_EVENT, &Evinfo);
JLI NKARM Go() ;

do {
if (JLINKARM I sHalted()) {
br eak;
}
} while (1);
JLI NK_STRACE_Read(aAddr, sizeof (aAddr) / 4);
I

/'l The trace event being set causes 0x4000194 - 0x40001a0 not
/1l Everything else is traced
/'l The J-Link code from above will

/'l ((aAddr[ 0] describing the nost

bei ng traced.

cause the following result on JLI NK_STRACE Read()
recently executed):

I

aAddr [ 0] 0x40001b0 // _TestFunc2: BX LR -> Junp back to main proc
aAddr[ 1] 0x40001lac // _TestFunc2

aAddr[ 2] 0x40001a8 // _TestFunc2

aAddr [ 3] 0x40001a4 // _TestFunc2: Entry

aAddr [ 4] 0x40001c8 // mmin: BL _TestFunc2

aAddr [ 5] 0x40001c4 // main

aAddr [ 6] 0x40001cO0 // mmin: BL _TestFuncl

I

/1l Content of _TestFuncl is skipped

I

aAddr [ 7] 0x40001bc // main

aAddr [ 8] 0x4000190 // _TestFuncO: BX LR -> Junp back to main proc
aAddr[ 9] 0x400018c // _Test FuncO

aAddr [ 10] 0x4000188 // _TestFuncO

aAddr [ 11] 0x4000184 // _TestFuncO: Entry

aAddr[ 12] 0x40001b8 // mmin: BL _Test FuncO

aAddr [ 13] 0x40001b4 // main
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JLINK_STRACE_CMD_CLR_TRACE_EVENT

Clears specific trace event, identified by the handle that is returned when setting it via
JLI NK_STRACE_CMD_SET_TRACE_EVENT. pDat a points to type of i nt

Return value

Value Meaning

> 0| Success

< 0| Error

Example

JLI NK_STRACE_EVENT_I NFO EvI nf o;
int hEv;

nenset (&Evl nfo, 0, sizeof (Evinfo));
Evl nf 0. Si zeof Struct = si zeof (Evl nfo);
hEv = JLI NK_STRACE Control (JLI NK_STRACE_CMD SET_TRACE_EVENT, &EvInfo);
if (hvBv >= 0) {
JLI NK_STRACE_Cont r ol (JLI NK_STRACE_CMD CLR TRACE_EVENT, &hvEv);
}

JLINK_STRACE_CMD_CLR_ALL_TRACE_EVENTS

Clear all trace events that have been set until this point. pDat a is not used.

Return value

Value Meaning

> 0 | Success

< 0| Error

Example

JLI NK_STRACE_Cont r ol (JLI NK_STRACE CMD CLR ALL_TRACE_EVENTS, NULL);

13.4.3 JLINK_STRACE_GetInstStats()

Description

Can be used to get execution information (fetch count, execution count, skip count) about
each instruction in your application from the moment JLINK_STRACE_Start() was called.
This function can be called while the system is running or when halted to get current sta-
tistics.

Syntax

int JLI NK_STRACE_Get I nst St at s(voi d* paltem U32 Addr, U32 Numtens, U32 Size-
O Struct, U32 Type);

Parameter Meaning
Pointer to an array to store execution information in. (Type usu-
pal tem ally JLI NK_STRACE | NST_STAT, array size depending on Type and
Nuri t ens ).
Addr Address of the first item to get information for.

Specifies the number of requested items for the array. Refers to the
Num t ens total sum of all items depending on which Type was requested. Each
item represents a halfword in memory.
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Parameter Meaning

Si zeOFf St ruct Size of one item in pal t em.

Tvpe Type of information to get. (See JLINK_STRACE_CNT_TYPE_* in
yp JLI NKARM Const . h or the following table)

Instruction statistics types

Supported Types

(JLINK_STRACE_CNT_TYPE_*) Meaning and data format

Get counter of how many times the instruction at

FETCHED <Addr> and all following items (if requested) was
fetched.
Get counter of how many times the instruction at
EXEC <Addr> and all following items (if requested) was

fetched and executed.

Get counter of how many times the instruction at
SKIP <Addr> and all following items (if requested) was
fetched but not executed (skipped).

Sum of all fetch counts of all addresses we have so

TOTAL_FETCHED far. <Addr> parameter is don’t care.

Sum of all exec counts of all addresses we have so

TOTAL_EXEC far. <Addr> parameter is don’t care.

Sum of all skip counts of all addresses we have so
TOTAL_SKIP far. <Addr> parameter is don’t care.

Number of instructions which were ever fetched of
TOTAL_NUM_INSTS all addresses we have so far. <Addr> parameter is

don’t care.

Get the fetched and exec counters + their totals.
FETCHED_EXEC Format: Fetch counters / fetch count total / exec
counters / exec count total

Get the fetched and skip counters + their totals.
FETCHED_SKIP Format: Fetch counters / fetch count total / skip
counters / skip count total

Get the exec and skip counters + their totals. For-
EXEC_SKIP mat: Exec counters / exec count total / skip coun-
ters / skip count total

Get the fetched, exec and skip counters + their to-
tals. Format: Fetch counters / fetch count total /
exec counters / exec count total / skip counters /
skip count total

FETCHED_EXEC_SKIP

Return value

Value Meaning

0.K., number of instruction ad-
> 0 | dresses that could be “read” and
have been stored to pal tem.

< 0| Error.
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CHAPTER 13

(R4}

R4, £0x00

R4, £0x01

0x0B8000288

R4, £0x63

R4, £0x00

STRACE API functions

; <mainx+0x04

; <mainx+0x04

This code example shows how to receive trace statistics for the next 7 thumb (16-bit)
instructions from the example application above starting at memory address 0x08000284.
If the code area for which the stats are requested for contains 32 bit instructions, they need
to be taken into consideration and for each 32 bit instruction, 2 items must be requested
instead of 1. This also needs to be taken into account when displaying the instruction stat

data.

JLI NK_STRACE_| NST_STAT* pal tem

U64 Addr;

U32 Nunl nst;
U32 Nunit ens;

U32 Type;
int r;
U32 Size;

Addr
Num nst

7.

0x08000284;

Type = JLI NK_STRACE_CNT_TYPE_FETCHED_EXEC_SKI P;

Il

/1l The requested itens is Numl nst

/'l of the chosen type in this sanple.
Il This type will

out put

/1l | exec count total

/1
Num t ens

Il

= Numl nst

/| Read data

Il

* 3 + 3
Si ze = sizeof (JLI NK_STRACE | NST_STAT) ;

* 3 + 3 because

in the followi ng format:
/'l Fetch counters / fetch count total / exec counters

| skip counters / skip count total
/1 Thus outputting 3 tines the total

/1 times the fetch,

val ues and 3
exec and skip counts for each individual address requested.

paltem = (JLINK_STRACE | NST_STAT*)cal |l oc(Numltens, Size);

r = JLINK_STRACE GCet | nstStats(paltem Addr,

if (r <0) {
printf("Could not get trace stats.\n");

} else {

}

_ProcessData(paltem Nunmltens, Type);

free(paltem;

Numl tems, Size, Type);

/| Exanpl e handl er

The following statistics are reported by the code example given above:
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Fet chCount :

FCnt of instruction @x...284: 1
FCnt of instruction @x...286: 1
FCnt of instruction @x...288: 100

i
i
i

FCnt of instruction @x...28A: 100
i
i
i

FCnt of instruction @x...28C 100

FCnt of instruction @x...28E 1 (fetched for i == 100 only)

FCnt of instruction @x...290: 1 (fetched for i == 100 only)

FCnt sum 304

ExecCount

ECnt of instruction @x...284: 1

ECnt of instruction @x...286: 1

ECnt of instruction @x...288: 100

ECnt of instruction @x...28A: 100

ECnt of instruction @x...28C. 99 (Branch instr.; not executed for i == 100)

ECnt of instruction @x...28E 1 (executed for i == 100 only)

ECnt of instruction @x...290: 1 (executed for i == 100 only)

SCnt sum 303

Ski pCount :

SCnt of instruction @x...284: 0

SCnt of instruction @x...286: 0

SCnt of instruction @x...288: 0

SCnt of instruction @x...28A: 0

SCnt of instruction @x...28C 1 (Branch instr.; skipped for i == 100)

SCnt of instruction @x...28E 0 (Ski pped for i !'= 100 due to branch)

SCnt of instruction @x...290: 0 (Ski pped for i !'= 100 due to branch)
1

SCnt sum

Item | Addr | I'tem content

0] | (...284) | 0x01 0x00 0x00 0x00 0x00 0x00 0x00 0x00 FCnt = 1 (0x01)
[ 11 | (...286) | 0x01 Ox00 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 FCnt = 1 (0x01)
[ 21 | (...288) | 0x64 0x00 O0x00 Ox00 Ox00 Ox00 Ox00 Ox00 FCnt = 100 (0x64)
[ 31 | (...28A) | 0x64 0x00 0x00 O0x00 Ox00 0Ox00 Ox00 Ox00 FCnt = 100 (0x64)
[ 41 | (...28C) | 0Ox64 0x00 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 FCnt = 100 (0x64)
[ 51 | (...28E) | O0x01 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 FCnt = 1 (0x01)
[ 6] | (...290) | Ox01 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 FCnt = 1 (0x01)
[ 71 | | O0x30 0x01 0x00 0x00 0x00 0x00 0x00 0x00 FSum = 304 (0x130)
..... e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm—m————— =
[ 8 | (...284) | 0x01 0x00 0x00 Ox00 Ox00 0Ox00 Ox00 Ox00 ECnt = 1 (0x01)
[ 99 | (...286) | Ox01 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 ECnt = 1 (0x01)
[10] | (...288) | Ox64 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 ECnt = 100 (0x64)
[11] | (...28A) | 0Ox64 0x00 0x00 Ox00 Ox00 0Ox00 Ox00 Ox00 ECnt = 100 (0x64)
[12] | (...28C) | Ox63 0x00 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 ECnt = 99 (0x63)
[13] | (...28E) | 0x01 O0x00 Ox00 0Ox00 Ox00 Ox00 Ox00 Ox00 ECnt = 1 (0x01)
[14] | (...290) | Ox01 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 ECnt = 1 (0x01)
[15] | | Ox2F 0x01 0x00 0x00 0x00 0x00 0x00 0x00 ESum = 303 (O0x12F)
..... e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm—m————— =
[16] | (...284) | Ox00 O0x00 0x00 0x00 0x00 0x00 0x00 Ox00 SCnt = 0O (0x0)
[17] | (...286) | 0x00 0x00 0x00 0x00 0x00 0x00 0x00 Ox00 SCnt = 0O (0x0)
[18] | (...288) | 0x00 0x00 0x00 0x00 0x00 0x00 0x00 Ox00 SCnt = 0O (0x0)
[19] | (...28A) | O0x00 Ox00 0x00 0x00 0x00 0x00 0x00 Ox00 SCnt = 0O (0x0)
[20] | (...28C) | Ox01 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 SCnt = 1 (0x01)
[21] | (...28E) | 0Ox63 0x00 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 SCnt = 0O (0x63)
[22] | (...290) | Ox63 0x00 Ox00 Ox00 Ox00 Ox00 Ox00 Ox00 SCnt = 0O (0x63)
[23] | | O0x01 0x00 O0x00 0x00 O0x00 O0x00 Ox00 Ox00 SSum= 1 (0x01)
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13.4.4 JLINK_STRACE_Read()

Description

Instructions read by the debugger are automatically flushed from the trace buffer, so the
next time JLINK_STRACE_Read() is called, the next instructions from the trace buffer are
returned.

The instructions are returned “"LIFO”, meaning, the instruction that has been most recently
executed by the CPU is returned first, since tracing is used for “backtrace” so the most
recent data is important.

Syntax
int JLI NK_STRACE Read(U32* paltem U32 Numtens);
Parameter Meaning
pal tem Pointer to the buffer to be filled with the requested data.

Specifies the number of instructions/addresses requested by the de-

Nur t ens bugger. NumItems should be < 0x10000.

Return value

Value Meaning

Number of instructions which
= 0 | have been successfully stored in
paltem.

< 0| On Error

Example

char ac[ 256];
U32 Nunltens = 0x40;

U32* pDat a;
U32 i;

int r = 0;

/1l

/1 Read data
/1l

pData = (U32*)nal l oc(Num tens * 4);
Num tens = JLI NK_STRACE Read(pData, Numtens);
if (Numtens < 0) {
printf("Could not read trace data.\n");
r = ERROR;
got o Done;
}
/1
/1l Display data
/1
if (JLINKARM HasError() == 0) {
printf("%l instructions read via STRACE.\n", Nunltens);
for (i =0; i < Numtens; i++) {
r = JLI NKARM Di sassenbl el nst (ac, sizeof(ac), pData[i]);
if (r <0 {
r = ERROR,
got o Done;

printf(ac);
}
}
Done:

free(pData);
return r;
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13.4.5 JLINK_STRACE_ReadEx()

Description

This function can be used to read the latest trace data that has been analyzed by the
software with optional timestamps.

The instructions are returned “"LIFO”, meaning, the instruction that has been most recently
executed by the CPU is returned first, since tracing is used for “backtrace” so the most
recent data is important. The same behaviour is expected for the logged timestamps.

Instructions read by the debugger are automatically flushed from the trace buffer, so the
next time JLINK_STRACE_ReadEx() is called, the next instructions from the trace buffer
are returned. Also timestamp information can be requested if available.

Syntax

i nt JLI NK_STRACE ReadEx(U32* paltem U32 Num tens, JLI NK_STRACE TI MESTAMP_I| N
FO* paTSInfo, int* pNunflSl nfos, U32 Fl ags);

Parameter Meaning

pal tem Pointer to the buffer to be filled with the requested data.

Specifies the number of instructions/addresses requested by the de-

Num t ems bugger. NumItems should be < 0x10000.

paTSI nf o Pointer to buffer to store timestamp information. May be NULL.
pNunTSI nf os Number of timestamp items stored.

Fl ags Currently not in use.Set to 0.

Return value

Value Meaning

Number of instructions which
= 0 | have been successfully stored in
paltem.

< 0| On Error

Example

This example will print 0x400 instruction trace addresses with their corresponding time-
stamp value if available

char ac[ 256];

U32 Nunltens = 0x400;

U32* pbDat a;

JLI NK_STRACE_TI MESTAMP_I NFO* paTSlI nf o;

i nt NunTi mest anps;

int i Timestanp;

U32 Flags = 0;

Us2 i;

int r = 0;

I

/1l Request as many tinestanps as PC itens are requested
I

NuniTi mest anps = Nunl t ens;

I

/'l Read data

I

pData = (U32*)mal | oc(Num tens * 4);

paTSInfo = (JLINK_STRACE_TI MESTAMP_I NFO*)

mal | oc(si zeof (JLI NK_STRACE_TI MESTAMP_I NFO) * Numl t emns);
Num tens = JLI NK_STRACE ReadEx(pData, Numtens, paTSlnfo, &Nunili nestanps, Fl ags);
if (Numtens < 0) {

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



369 CHAPTER 13 STRACE API functions

printf("Could not read trace data.\n");
r = ERROR;
got o Done;
}
I
/1 Display data
I
i f (JLINKARM HasError() == 0) {
printf("%l instructions (nbst recently executed first):\n", Nunltens);
i Timestanp = O;

for (i =0; i < Numtens; i++) {
r = JLI NKARM Di sassenbl el nst (ac, sizeof(ac), pData[i]);
if (r <0) {
r = ERROR;
got o Done;
}
printf(ac);

Il
/1 Print Tinestanps to corresponding traced instruction
Il
while (iTinmestanp < NunTi nestanps) {
if ((*(paTSInfo + i Tinestanp)).Index == i) {
printf(" %l Cycles\n", (*(paTSInfo + i Tinmestanp)).Tine);
i Ti mest anp++;
} else {
br eak;
}

}
}
}

Done:
free(pData);
free(paTSl nf o) ;
return r;

Example output

080004BC:. OF 4B LDR R3, [PC, #+0x3(
080004C6: F9 DO BEQ #- OX0E
080004C4: 00 2B CcwP R3, #0
080004C0: 03 FO 00 73 AND R3, R3, #0x2000000
080004BE: 1B 68 LDR R3, [R3]

5126 Cycl es
080004BC: OF 4B LDR R3, [PC, #+0x3(
080004C6: F9 DO BEQ #- Ox0E
080004C4: 00 2B CcwP R3, #0
080004C0: 03 FO 00 73 AND R3, R3, #0x2000000
080004BE: 1B 68 LDR R3, [R3]

13.4.6 JLINK_STRACE_Start()

Description
Starts capturing of STRACE data.

Syntax
int JLI NK_STRACE Start(void);

Return value

Value Meaning

> 0 | Trace clock frequency in Hz

< 0| Error
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Note

13.4.7 JLINK_STRACE_Stop()

Description

CHAPTER 13

STRACE API functions

Keep in mind that the J-Trace probe needs to have all instruction information of your
application, that is going to be traced, cached. This can either be achieved by down-
loading the application through your active session or with exec command ReadInto-
TraceCache (see UM08001 for more information).

Stops sampling STRACE data. Optional capturing of STRACE data is automatically stopped

when the CPU is halted

Syntax

i nt JLI NK_STRACE_ St op(voi d);

Return value

Value

Meaning

= 0] 0.K.

< 0| Error
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Using STRACE from J-Link Commander

13.5 Using STRACE from J-Link Commander

J-Link Commander (JLink.exe), which comes with the J-Link software and documentation
pack, contains commands that allow evaluating the STRACE functionality of the DLL. The
source code of this program can also serve as example when developing software using

the STRACE APL.

The table below lists the available STRACE commands. All commands are listed in alphabet-
ical order. Detailed descriptions of the commands can be found in the sections that follow.

13.5.1 Available STRACE commands

Command ‘ Explanation
STRACE commands

. Allows the user to setup STrace configura-
STConfi g tions like port width.
STRead Reads and displays STRACE data.
STReadEx Reads a|_1d dl_splays STRACE d_ata and cor-

responding timestamps if available.

STSt art Starts capturing trace data.
STSt op Stops capturing trace data.

13.5.1.1 STConfig

Description

This command allows the user to setup the configuration of STRACE.

Syntax
STConfig [<ConfigString>];

Parameter Meaning
. . Allows the user to pass a configuration string to the DLL in order to
ConfigString | ;nfigure STRACE.
Example

J- Li nk>STConfi g PortW dt h=4

13.5.1.2 STRead

Description

This command reads and displays data from the STRACE buffer. The data will automatically

be removed from the STRACE buffer.

Syntax
STRead [ <NunmByt es>]

Parameter Meaning
Specifies the number of items to be read from the STRACE buffer. De-
NunByt es .
fault is 0x40.
Example

J-Li nk>STRead O0xA
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10 instructions read via STRACE.

08001FCC. FF F7 D4 FF BL #- 0x58
08001FC8: 00 28 CwP RO, #0
08001FDC. 70 47 BX LR

08001FDA: 01 20 MoV RO, #1
08001FC4: 00 FO 09 F8 BL #+0x12
0800200C. FF F7 DA FF BL #- 0x4C
0800200A: (0 46 MoV R8, R8
08002008: (0 46 MoV R8, R8
08002006: C0 46 MoV R8, R8
08002004: (0 46 MoV R8, R8

13.5.1.3 STReadEx

Description

This command reads and displays data from the STRACE buffer and their corresponding
timestamps if available. The data will automatically be removed from the STRACE buffer.

Syntax
STReadEx [ <NumByt es>]
Parameter Meaning
NUNBYt es Specifies the number of items to be read from the STRACE buffer. De-
Y fault is 0x400. The same amount if timestamp data will be requested.
Example

J- Li nk>STRead O0xA
10 instructions read via STRACE.

080004BC. OF 4B LDR R3, [PC, #+0x3C]
080004C6: F9 DO BEQ #- OX0E
080004C4: 00 2B CWP R3, #0
080004C0: 03 FO 00 73 AND R3, R3, #0x2000000
080004BE: 1B 68 LDR R3, [R3]

5126 Cycles
080004BC. OF 4B LDR R3, [PC, #+0x3C]
080004C6: F9 DO BEQ #- OX0E
080004C4: 00 2B CWP R3, #0
080004C0: 03 FO 00 73 AND R3, R3, #0x2000000
080004BE: 1B 68 LDR R3, [R3]

13.5.1.4 STStart

Description

This command starts capturing trace data.

Syntax
STStart

Example

J-Li nk>STSt art

Note

Keep in mind that the J-Trace probe needs to have all instruction information of your
application, that is going to be traced, cached. This can either be achieved by down-

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



373 CHAPTER 13 Using STRACE from J-Link Commander

loading the application through your active session or with exec command ReadInto-
TraceCache (see UM08001 for more information).

13.5.1.5 STStop

Description

This command stops capturing trace data.

Syntax
STSt op

Example

J- Li nk>STSt op

13.5.2 Example STRACE session in J-Link Commander

SEGGER J- Li nk Commander V6.40 (Conpiled Cct 26 2018 15: 06: 29)
DLL version V6.40, conpiled Cct 26 2018 15:06: 02

Connecting to J-Link via USB...QO K.

Firmvare: J-Trace PRO V2 Cortex conpiled Dec 13 2018 14:24:58
Har dwar e version: V2.00

SIN: XXX

Li cense(s): RDI, FlashBP, FlashDL, JFlash, GDB

| P- Addr: DHCP (no addr. received yet)

Enmul at or has RAWIRACE capability

VTr ef =3. 287V

Type "connect" to establish a target connection, '?' for help
J- Li nk>con
Pl ease specify device / core. <Default>: STM32F407VE
Type '?'" for selection dialog
Devi ce>STM32F407VE
Pl ease specify target interface
J) JTAG (Defaul t)
S) SWD
T) cJTAG
Tl F>s
Specify target interface speed [kHz]. <Default>: 4000 kHz
Speed>
Devi ce "STM32F407VE" sel ect ed

Connecting to target via SW

Found SWDP with I D 0x2BA01477

Found SWDP with I D Ox2BA01477

Scanning AP map to find all avail abl e APs

AP[1]: Stopped AP scan as end of AP map has been reached
AP[0]: AHB-AP (IDR 0x24770011)

Iterating through AP map to find AHB-AP to use

AP[0]: Core found

AP[ 0] : AHB- AP ROM base: OxEOOFF000

CPUI D register: 0x410FC241. |nplenenter code: 0x41 (ARM
Found Cortex-M4 rOpl, Little endian.

FPUnit: 6 code (BP) slots and 2 literal slots

Cor eSi ght conponents

ROMTbI [ 0] @ EOOFF000

ROMTbI [0] [ 0] : EOOOEO00, CID: B1lO5EO00D, PID: 000BBOOC SCS- W
ROMTbI [0] [ 1] : EO0001000, CID: B10O5E00D, PID: 003BB002 DWI
ROMTbI [0][2]: EO0002000, CID: B105E00D, PID: 002BB003 FPB
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ROMTbI [ 0] [ 3] : EO000000, CID: B1lO5EOO0D, PID: 003BB001 | TM
ROMTbI [ 0] [ 4] : E0040000, CI D: B105900D, PID: 000BB9AL TPI U
ROMTbI [ 0] [5] : E0041000, CI D: B105900D, PID: 000BB925 ETM
Cortex- M4 identified.

J- Li nk>r

Reset delay: 0 ns

Reset type NORMAL: Resets core & peripherals via SYSRESETREQ & VECTRESET bit
Reset: Halt core after reset via DEMCR VC_CORERESET.
Reset: Reset device via Al RCR SYSRESETREQ

J- Li nk>exec readi ntotracecache 0x08000000 0x10000

J-Li nk>ststart

J- Li nk>g

J- Li nk>h

PC = 080005B4, CycleCnt = 015B8A2C

RO = 00000000, R1 = 000000F7, R2 = 20000038, R3 = 20000038
R4 = 00000000, R5 = 00000000, R6 = 00000000, R7 = 00000000
R8 = 00000000, R9 = 00000000, R10= 00000000, R11= 00000000

R12= 20020000
SP(R13) = 2001FFF0, MSP= 2001FFFO, PSP= 00000000, R14(LR) = 080005E9

XPSR = 21000000: APSR = nzCvg, EPSR = 01000000, |PSR = 000 (NoExcepti on)
CFBP = 00000000, CONTROL = 00, FAULTMASK = 00, BASEPR = 00, PRI MASK = 00
FPSO = 00000000, FPS1 = 00000000, FPS2 = 00000000, FPS3 = 00000000

FPS4 = 00000000, FPS5 = 00000000, FPS6 = 00000000, FPS7 = 00000000

FPS8 = 00000000, FPS9 = 00000000, FPS10= 00000000, FPS1l= 00000000

FPS12= 00000000, FPS13= 00000000, FPS14= 00000000, FPS15= 00000000
FPS16= 00000000, FPS17= 00000000, FPS18= 00000000, FPS19= 00000000
FPS20= 00000000, FPS21= 00000000, FPS22= 00000000, FPS23= 00000000
FPS24= 00000000, FPS25= 00000000, FPS26= 00000000, FPS27= 00000000
FPS28= 00000000, FPS29= 00000000, FPS30= 00000000, FPS31= 00000000
FPSCR= 00000000

J-Li nk>stread 0x10

16 instructions (nost recently executed first):

080005B2: 03 4B LDR R3, [PC, #+0x0(]
080005B0: 13 60 STR R3, [R2]
080005AE: 04 4A LDR R2, [PC, #+0x10]
080005AC. 01 3B SUBS R3, #1

080005AA: 1B 68 LDR R3, [R3]
080005A8: 05 4B LDR R3, [PC, #+0x14]
080005B8: F6 D1 BNE #-0x14

080005B6: 00 2B cwP R3, #0

080005B4: 1B 68 LDR R3, [R3]
080005B2: 03 4B LDR R3, [PC, #+0x0(]
080005B0: 13 60 STR R3, [R2]
080005AE: 04 4A LDR R2, [PC, #+0x10]
080005AC. 01 3B SUBS R3, #1

080005AA: 1B 68 LDR R3, [R3]
080005A8: 05 4B LDR R3, [PC, #+0x14]
080005B8: F6 D1 BNE #-0x14

J- Li nk>
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13.6 STRACE API structures
13.6.1 JLINK_STRACE_TIMESTAMP_INFO

Description

This structure is used to store STrace timestamp information when calling JLINK_S-
TRACE_ReadEx() function.

Prototype
typedef struct {
u64 Ti ne;
U32 | ndex;
U32 Fl ags;
} JLI NK_STRACE_TI MESTAMP_I NFQ,
Member Meaning
Ti me Timestamp value in CPU cycles.
Index of the corresponding instruction address that has been
I ndex
executed and analyzed by STrace.
Fl ags Unused.
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13.7 Configuring trace in the software

In most cases no special configuration needs to be done from the software when using
STRACE.

The J-Link DLL selects which trace source (ETM, PTM, MTB) to use and configures the target
accordingly. For most devices even device specific configuration is done automatically.

When more than one trace source is available, for example the target includes an ETB and a
J-Trace could also use the trace pins, JLINKARM_SelectTraceSource() can be used to select
the trace source to be used.

In some cases a target specific initialization is needed when using trace pins. This usually
includes activating clock domains, setting pins as trace pins etc. This can be achieved using
a JLinkScript file.

For MTB on Cortex-M0, the RAM size to be used for the MTB can be configured using
JLINK_STRACE_Control() prior to starting it.
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SPI API

This chapter describes the SPI API of the J-Link DLL.
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14.1 General Information

14.1.1 Supported SPI modes

SPI specifies different modes which specify when data on MOSI/MISO is changed and when
sampled. It also specifies on which clock edge they are sampled.

The J-Link SPI API supports SPI mode 3 only which is commonly used and supported by
almost all devices out there.

SPlI mode 3

e SPI_CLK idle: HIGH
e Data changed by MISO/MOSI on first falling edge
e Data sampled by both sides on the first rising edge

SWCK

MOSI

Data from Master to Slave

MISO

N
>
>

Data from Slave to Master
Data is sampled on rising edge

Data is changed on falling edge
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14.2 SPI API

CHAPTER 14 SPI API functions

functions

The table below lists the available SPI API routines. All functions are listed in alphabetical
order. Detailed descriptions of the routines can be found in the sections that follow. In order
to jump to the detailed description of a SPI API routine, simply click on the API function
name in the table below.

Routine Explanation
Transfers a specified number of bits via
JLINK_SPI_Transfer() the SPI interface and configures the CS
signal

14.2.1 JLINK_SPI_Transfer()

Description

Writes and reads a given number of bytes on the SPI target interface. The caller has to
make sure to select the correct target interface (JLI NKARM TI F_SPI ).

Syntax
int JLINK SPI _Transfer(const U8* pDataDown, U8* pDataUp, U32 NunBits, U32
Fl ags) ;
Parameter Meaning
pDat aDown Data send out via the SPI interface
pDat aUp Data read via the SPI interface
NunBi t s Number of bits to be transferred
Fl ags Allows to configure CS start and end state.

Return value

Value

Meaning

> 0| 0.K., number of bytes read

< 0| Error

Add. information

The following values for Fl ags are supported:

Valid values for parameter Fl ags
JLINK _SPI _FLAG CS START_STATE U CS start state is untouched
JLINK_SPI _FLAG CS _START_STATE 0 CS start state is LOW
JLI NK_SPI _FLAG CS_START_STATE_1 CS start state is HIGH
JLI NK_SPI _FLAG CS_END _STATE U CS end state is untouched
JLINK_SPI _FLAG CS_END _STATE_ 0 CS end state is LOW
JLINK_SPI _FLAG CS END STATE 1 CS end state is HIGH
Example

#define NUM | D _BYTES (3)

U32 NunByt es;

U8 abl D NUM | D_BYTES] ;

U8 v;
/1

/1 Setup interface and open J-Link connection

Il
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JLI NKARM OpenEx(NULL, _cbErrorQut);

JLI NKARM TI F_Sel ect (JLI NKARM TI F_SPI ) ;

JLI NKARM Set Speed(12000) ;

I

/1 Send the read JEDEC | D conmand (0x9F)

I

v = Ox9F;

JLINK SPI _Transfer (&, NULL, 8, JLINK SPI _FLAG CS START STATE 0);

I

/!l Read 3 bytes JEDEC ID

I

NunBytes = 3;

JLINK SPI _Transfer (NULL, &abl D[ 0], NumBytes << 3, JLINK SPl FLAG CS END STATE 1);
I

/'l Print the JEDEC I D

I

printf("Read SPI Flash Id = 0x% 2X, 0x% 2X, 0x% 2X", ablD[ 0], ablD 1], ablD2]);
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14.3 Indirect SPI API functions

To keep the J-Link API efficient on all operating systems, some (mainly new) API functions
are only available via indirect function pointer calls that can be retrieved via JLINK_Getp-
Func(). This section gives an overview about which API functions can be called via
JLINK_GetpFunc().

14.3.1 JLINK_IFUNC_SPI_TRANSFER_MULTIPLE

Description

This function allows to send multiple SPI sequences at once. This reduces the overhead
which would be produced if multiple sequences would be send one by one. Each sequence
needs to be defined using the JLI NK_SPI _COMMAND DESC structure.

Syntax

typedef int STDCALL
JLI NK_FUNC SPI _TRANSFER MULTI PLE(JLI NK_SPI _COVMMAND DESC* paDesc, U32 NumCom

mands) ;
Parameter Meaning
paDesc Pointer to a structure of SPI sequences.
NunmCommrands Number of SPI sequences.

Add. information
In the following, the structure of the structure JLI NK_SPI _COVMAND DESC, is described:

Name Type Meaning

Specifies the command type. Valid com-
mands are:

JLI NK_SPI _CMD_TRANSFER: Transfers the
defined number of bits.

Command 32 JLINK_SPI _CVD_TRANSFER_UNTI L: Allows
to specify that the transfer lasts until a de-
fined condition is met or the defined time-
out occured

pDat aDown const U8* Data send out via the SPI interface

pDat aUp us* Data read via the SPI interface

NunBits us2 Number of bits to be transferred

Fl ags u32 Allows to configure CS start and end state.

Contains the conditions for a se-

quence where Command is set to

JLI NK_SPI _CMD_TRANSFER_UNTI L. For
pCnuAr gs us* JLI NK_SPI _CMD_TRANSFER, this function
pointer must not be set. For a detailed de-
scription, please refer to pCndAr gs para-

meter.

Defines the number of arguments in bytes.
NunByt esAr gs us2 Needs to be set if pCndAr gs is used, only.
Resul t i nt Contains the result of each sequence.
pCmdArgs

In case of a sequence is specified with type JLI NK_SPI _CVD TRANSFER UNTI L, the caller
has to specify the criteria until the command should be send and specify a timeout until

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



382 CHAPTER 14 Indirect SPI API functions

the criteria should be true. This needs to be specified via the pCnmdAr gs pointer. The table
below shows how the arguments are structured.

Byte Argument Meaning
[3:0]: CriteriaOffset Defines the offset of a criteria
[7:4]: CriteriaMask Defines the mask of a criteria
[11:8]: CriteriaData Defines the data of a criteria
[15:12]: Timeout sz:‘neeesdgh;tliarget(r)l:J;:'until the defined crite-

Example

/*********************************************************************

*

* _StoreTransfer

*/

static void _StoreTransfer(JLI NK_SPI _COMVAND DESC* pDesc, U32 Cnd, U8* pCndArgs,
U32 NunBytesArgs, const U8* pDataDown, U8* pDataUp, U32 NunBits, U32 Flags) {

pDesc- >Comand = Cnd;

pDesc- >pDat aDown = pDat aDown;
pDesc- >pDat aUp = pbDat aUp;
pDesc->NunBits = NunBits;
pDesc- >Fl ags = Fl ags;

pDesc- >pCndAr gs = pCndAr gs;
pDesc- >NunByt esArgs = NunByt esArgs;
pDesc- >Resul t = -1;

}

/*********************************************************************

*

* _Store32LE

*/

void _Store32LE(U8* p, U32 Data) {
*p++ = (U8)(Data & 255);
Data >>= 8;
*p++ = (U8)(Data & 255);
Data >>= 8;
*p++ = (U8)(Data & 255);
Data >>= 8;
*p = (U8)(Data & 255);

}

int main (void) {
JLINK_SPI _COMVAND DESC aCndDesc| 3] ;
JLI NK_FUNC_SPI _TRANSFER MULTI PLE* pf TransferMil tipl e;
Ug abln [0x20];
U8 Result;
abl n[ 0] = 0xO06; /1 SPI flash wite enable
abl n[ 1] = 0xO05; /1 SPI flash read status
Il
/1 Setup interface and open J-Link connection
Il
JLI NKARM OpenEx(NULL, _cbErrorQut);
JLI NKARM TI F_Sel ect (JLI NKARM TI F_SPI ) ;
JLI NKARM Set Speed(12000) ;
Il
/1 Set argunents to check bit 0 of the status register until O.
I => while ((Bit0 & 1) == 0) or tinmeout reached
Il

_Store32LE( &bl n[ 0x10], 0); /1l CriteriaCfifset: Bit O
_Store32LE( &bl n[ 0x14], 1); /1 CriteriaMask: &1
_Store32LE( &bl n[ 0x18], 1); /1 CriteriabData

_Store32LE( &bl n[ Ox1C], 100000); // Tinmeout
I
/1l Set wite enable
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Il
_StoreTransfer(&CndDesc|[ 0]
, JLI NK_SPI _CVD TRANSFER
, NULL
, 0
, &abl n[ 0]
, NULL
, 8

, JLINK_SPI _FLAG CS_START_STATE 0 | JLINK_SPI _FLAG CS _END STATE 1);
I
/'l Send read status
I
_StoreTransfer(&CndDesc|[ 1]
, JLI NK_SPI _CVD TRANSFER
, NULL
, 0
, &bl n[ 1]
, NULL
, 8
, JLINK_SPI _FLAG CS_START_STATE 0);
I
/] Wit until wite enable is set
I
_StoreTransfer(&CndDesc| 2]
, JLINK_SPI _CVD TRANSFER_UNTI L
, &bl n[ 0x10]
, 16
, NULL
, &Result
, 8
, JLINK_SPI _FLAG CS_END STATE 1);
I
/'l Transfer the prepared sequence
I
pf TransferMil tiple = (JLI NK_FUNC _SPI _TRANSFER MULTI PLE*)
JLI NK_Get pFunc(JLI NK_| FUNC_SPI _TRANSFER MULTI PLE) ;
if (pfTransferMultiple == NULL) {
return -1;
}

pf Transfer Ml ti pl e(&CndDesc[ 0], 3);
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14.4 SPI APl samples

/*********************************************************************
*
. .
Def i nes
*

Rk S b o kSR kS S S kR S S

*
#define | NST_LEN (8)
#define BYTES_PER PAGE (256)

#define NUM BYTES TO READ (1 << 9)
#define NUM BYTES TO WRITE (1 << 8)

#define NUM_| D_BYTES (3)
/*********************************************************************
*

* _Sanpl eCGet JEDECI D

*

* Function description

* Get the JEDEC ID and check if it is correct.

*/

static void _Sanpl eGet JEDECI D(U8* al D, U8 BuffSize) ({

U32 NunBits;

Ug I n;

/1

/'l Send the read JEDEC | D command (0x9F)

/1

In = Ox9F;

JLINK_SPI _Transfer (& n, NULL, INST_LEN, JLINK_SPI_FLAG CS START_STATE_O);

/1

/'l Read 3bytes JEDEC ID

/1

NunBits = BuffSize << 3;

JLINK_SPI _Transfer(NULL, alD, NunBits, JLINK SPI_FLAG CS END STATE 1);
}
/*********************************************************************
*

* _Sanpl eEraseSect ors

*

* Function description

* Erases sectors from Sectorlndex to Sectorlndex + NunSectors.
*/

static void _Sanpl eEraseSect ors(U32 Sectorl ndex, U32 NunBSectors) ({

Us abl n[4];

U32 NunBits;

U8 St at us;

U32 Sect or Addr ess;

Sect or Address = Sectorlndex << 16; // Address of the first sector to be del eted

do{
/1
/1 Wite enable
/1
abl n[ 0] = 0xO06;
NunmBi ts = | NST_LEN,

JLINK_SPI _Transfer(&bln[0], NULL, NunBits, JLINK SPI_FLAG CS_START STATE 0
| JLINK_SPI _FLAG CS_END_STATE 1);

/1

/1 Check wite enable
/1

abl n[ 0] = 0xO05;

NunmBi ts = | NST_LEN,
/1

/'l Erase sector
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Il

abl n[ 0] = 0x20;

abln[1] = ((SectorAddress >> 16) & OxFF);
abln[2] = ((SectorAddress >> 8) & OxFF);
abln[3] = ((SectorAddress >> 0) & OxFF);
NunmBits = 32;

JLINK_SPI _Transfer(&bln[0], NULL, NunBits,
JLINK_SPI _FLAG CS_START_STATE 0
| JLINK_SPI _FLAG CS_END _STATE 1);
Il
/1 Wait for erase to be conpleted
Il

abl n[ 0] = 0xO05;
NunmBi ts = | NST_LEN,
do {

I
/1l Send out read status register cnd
I
JLINK_SPI _Transfer(&bln[0], NULL, NunBits,
JLI NK_SPI _FLAG CS_START_STATE 0);
I
Il receive 8 bit of status register info
I
JLINK_SPI _Transfer(NULL, &Status, NunBits,
JLI NK_SPI _FLAG CS_END STATE 1);
} while((Status & 1) !'= 0);
Sector Address += (1 << 12);
NunSect or s- -;
} while(NunSectors); // Another Sector to be cleared? => repeat.
return;

}

/*********************************************************************

*

* _Sanpl eSt or eTr ansf er

*/

static void _Sanpl eStoreTransfer(JLI NK_SPI _COMVAND_DESC* pDesc,
u32 omd,
us* pCndArgs,

U32 NunByt esArgs,
const U8* pDat aDown,

ug* pDat aUp,
U32 NunBits,
U32 Flags) {

pDesc- >Comand = Cnd;

pDesc- >pDat aDown = pDat aDown;

pDesc- >pDat aUp = pbDat aUp;

pDesc->NunBits = NunBits;

pDesc- >Fl ags = Fl ags;

pDesc- >pCndAr gs = pCndAr gs;

pDesc- >NunByt esArgs = NunByt esArgs;

pDesc- >Resul t = -1;

}

/*********************************************************************

*

* _Sanpl eSt ore32LE
*/
static void _Sanpl eStore32LE(U8* p, U32 Data) {
*p++ = (U8) (Data & OxFF);
Data >>= 8;
*p++ = (U8) (Data & OxFF);
Data >>= 8;
*p++ = (U8) (Data & OxFF);
Data >>= 8;
*p = (U8) (Data & OxFF);
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/*********************************************************************

_Sanpl ePr ogr anPage

Function description
In this function JLI NK_FUNC SPI TRANSFER MULTI PLE is used i nstead
of JLINK_SPI _CVD_TRANSFER.
Conmmands, data and transm ssion order are stored in a

This leads to a hi gher programm ng speed since we do not
have to transnmt any data over USB whil e progranm ng.

EE I S T I R B R

~

static void _Sanpl eProgranPage(U32 Pagel ndex, U32 NunBytes, U8* pData)
JLI NK_FUNC_SPI _TRANSFER MULTI PLE* pf TransferMil tipl e;
JLINK_SPI _COMVAND DESC aCndDesc| 5] ;
U8 abl n[ (BYTES_PER PAGE) + 48];
U32 PageAddr ess;
U8 NunBits;
int Result;
int i;
pf TransferMil tiple = (JLI NK_FUNC _SPI _TRANSFER MULTI PLE*)

SPI APl samples

JLI NK_SPI _COWAND DESC array and send to the J-Link before execution.

{

JLI NK_Get pFunc(JLI NK_| FUNC_SPI _TRANSFER MULTI PLE) ;

PageAddr ess = Pagel ndex << 16;

abl n[ 0] = 0x06; // SPI flash wite enable

abl n[ 1] = 0x05; // SPI flash read status

I

/1l Set argunents to check bit 0 of the status register until O
/1 => while ((Bit0O & 1) == 1) or tineout reached

I

_Sanpl eSt or e32LE( &bl n[ 0x10], 0); /Il CriteriaOfset: Bit O
_Sanpl eSt or e32LE( &bl n[ 0x14], 1); /1 CriteriaMask: &1
_Sanpl eSt or e32LE( &bl n[ 0x18], 0); /'l CriteriaData

_Sanpl eSt or e32LE( &bl n[ 0x1C], 100000); // Ti nmeout

I

/1 Set page progranm

I

abl n[ 0x20] = 0x02; // SPI flash program page

abl n[ 0x21] = ((PageAddress >> 16) & OxFF);

abl n[ 0x22] = ((PageAddress >> 8) & OxFF);

abl n[ 0x23] = ((PageAddress >> 0) & OxFF);

I

/1 Fill array with data

I

I

/1 1. transfer: set wite enable

/1 2. transfer: send wite cnd + address

/'l 3. transfer: send data

/'l 4. transfer: send read status

/1 5. transfer: read until status is ready

I

/1l Set wite enable

I

_Sanpl eSt or eTr ansf er ( &aCndDesc[ 0],
JLI NK_SPI _CVD_TRANSFER,
NULL,
0,
&abl n[ 0],
NULL,
8,

JLINK_SPI _FLAG CS_START_STATE 0 | JLINK_SPI _FLAG CS _END STATE 1);
I
/1 Send wite cnd + page address
I
_Sanpl eSt or eTr ansf er ( &aCndDesc[ 1],
JLI NK_SPI _CVD_TRANSFER,
NULL,
0,
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&abl n[ 0x20],
NULL,
32,
JLI NK_SPI _FLAG CS_START_STATE_0);
I
/'l Send Data to flash
I
_Sanpl eSt or eTr ansf er ( &aCndDesc|[ 2],
JLI NK_SPI _CVD_TRANSFER,
NULL,
0,
pDat a,
NULL,
NunByt es << 3,
JLI NK_SPI _FLAG CS_END STATE 1);
I
/1 Send read status register status Cnd
I
_Sanpl eSt or eTr ansf er ( &aCndDesc| 3],
JLI NK_SPI _CVD_TRANSFER,
NULL,
0,
&abl n[ 1],
NULL,
8,
JLI NK_SPI _FLAG CS_START_STATE 0);
I
/1 Wait for BUSY-bit to turn O
I
_Sanpl eSt or eTr ansf er ( &aCndDesc|[ 4],
JLI NK_SPI _CVD_TRANSFER_UNTI L,
&abl n[ 0x10],
16,
NULL,
&Resul t,
8,
JLI NK_SPI _FLAG CS_END _STATE 1);
I
/1 Transfer the prepared sequence
I
pf TransferMil ti pl e( (JLI NK_SPI _COVWAND_DESC*) aCndDesc, 5);
return;

}

/*********************************************************************

*

* _Sanpl eReadMentr onFl ash

*

*/

static void _Sanpl eReadMenfr onFl ash(U32 Addr, U32 NunByt esToRead, U8* pData) {
Us abln[16];
U32 NunByt esToSend,;
int r;

abl n[ 0] = 0x03;

abln[1] = ((Addr >> 16) & OxFF);
abln[2] = ((Addr >> 8) & OxFF);
abln[3] = ((Addr >> 0) & OxFF);

NunByt esToSend = 4;

JLINK_SPI _Transfer(&bln[0], NULL, NunBytesToSend << 3,
JLINK_SPI _FLAG CS_START_STATE 0);
JLINK_SPI _Transfer ( NULL, pData, NunBytesToRead << 3,
JLINK_SPI _FLAG CS END STATE 1 );
return;

}

/*********************************************************************
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*

* mai n

*/

int main(int argc, char* argv[], char* envp[]) {
int i;
Us BuffSize;

U alDf3] = {0};
Us WiteData[ 256];
U8 ReadData [ NUM BYTES TO READ ;
U32 ReadFr omAddr ;
U32 NunByt esToRead,;
U32 NunBytesToWite;
I
/] Set conditions
I
JLI NKARM OpenEx(NULL, _cbErrorQut);
JLI NKARM TI F_Sel ect (JLI NKARM TI F_SPI ) ;
JLI NKARM Set Speed(12000) ;
I
/'l Get JEDEC I D sanple
I
Buf f Si ze = 3;
_Sanpl eGet JEDECI D( al D, BuffSi ze);
printf("SPlI Flash ID = 0x% 2X, 0x% 2X, 0x% 2X\n");
I
/| Erase sectors sanple
I
printf("\nErasing 4 kB ' Sector 0'\n");
_Sanpl eEraseSectors(0, 1);
I
/!l Read first 512 bytes to show that erase did work
I
ReadFr omAddr = O;
NunByt esToRead = NUM BYTES _TO READ;
printf("\nPrinting the first % bytes\n", NunBytesToRead);
_Sanpl eReadMenfr onFl ash( ReadFr omAddr, NunByt esToRead, ReadDat a);
for(i = 0; i < NunBytesToRead; i++) {
printf("0x% 2X ", ReadDatali]);
}
I
/'l Program page sanpl e
I
NunByt esToWite = NUM BYTES TO WRI TE;
for (i = 0; i < NunBytesToWite; i++) {
WiteData[i] =i;
}
printf("\nProgranmng the first % bytes\n", NunBytesToWite);
_Sanpl eProgranPage(0, NunBytesToWite, WiteData);
I
/!l Read first 512 bytes to show that programm ng did work
I
printf("\nPrinting the first % bytes\n", NunBytesToRead);
ReadFr omAddr = O;
NunByt esToRead = NUM BYTES _TO READ;
_Sanpl eReadMenfr onFl ash( ReadFr omAddr, NunByt esToRead, ReadDat a);
for(i = 0; i < NunBytesToRead; i++) {
if (i %256 == 0) {
printf("\n256 Bytes:\n");
}
printf("0x%2X ", ReadDatal[i]);
}
printf("\nDone");
Done:
i f (JLI NKARM | sOpen()) {
JLI NKARM Cl ose() ;
}

return O;
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Chapter 15

Cortex-M support

The ARM Cortex-M3 processor has been designed by ARM from the ground up and has been
announced by ARM in 2005. The design is not compatible to ARM7 or ARM9 processors.
The Cortex-M3 core, based on a 3-stage pipeline Harvard architecture, executes only the
Thumb-2 instruction set.
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15.1

CHAPTER 15

Introduction

Introduction

To use J-Link with the Cortex-M3 CPU, basically the same API functions are used. However,
you should be aware of the following differences:

The Cortex-M3

e has a different set of registers
e does not have an ice-breaker unit
e is a completely different design than an ARM7 / ARM9.

15.1.1 Core registers

J-Link ARM SDK (UM08002)

Register Designator Explanation
RO JLINKARM_CM3_REG_RO General purpose registers
R1 JLINKARM_CM3_REG_R1 General purpose registers
R2 JLINKARM_CM3_REG_R2 General purpose registers
R3 JLINKARM_CM3_REG_R3 General purpose registers
R4 JLINKARM_CM3_REG_R4 General purpose registers
R5 JLINKARM_CM3_REG_R5 General purpose registers
R6 JLINKARM_CM3_REG_R6 General purpose registers
R7 JLINKARM_CM3_REG_R7 General purpose registers
R8 JLINKARM_CM3_REG_RS8 General purpose registers
R9 JLINKARM_CM3_REG_R9 General purpose registers
R10 JLINKARM_CM3_REG_R10 General purpose registers
R11 JLINKARM_CM3_REG_R11 General purpose registers
R12 JLINKARM_CM3_REG_R12 General purpose registers
R13 (SP) JLINKARM_CM3_REG_R13 Stack pointer.
R14 (LR) JLINKARM_CM3_REG_R14 Link register.
R15 (PC) JLINKARM_CM3_REG_R15 Program counter.
xPSR JLINKARM_CM3_REG_XPSR fF?S”;t_’i”ation of: APSR / EPSR /
SP_Main JLINKARM_CM3_REG_MSP Main stack pointer.
SP_Process JLINKARM_CM3_REG_PSP Process stack pointer.

Combination of:

CONTROL/FAULTMASK/BASEPRI/

E,ELEISBEIA_SK JLINKARM_CM3_REG_CFBP Svilr';'f_SK (packed into 4 bytes of
PRIMASK CONTROL is MSB (31:24)

APSR JLINKARM_CM3_REG_APSR Pseudo regs.

EPSR JLINKARM_CM3_REG_EPSR Pseudo regs. Read only

IPSR JLINKARM_CM3_REG_IPSR Pseudo regs. Read only.
PRIMASK JLINKARM_CM3_REG_PRIMASK Pseudo reg. Reads/Writes CFBP
BASEPRI JLINKARM_CM3_REG_BASEPRI Pseudo reg. Read only
FAULTMASK I{,ILE;P}EARM—CM?’—REG—FAULT_ Pseudo reg. Reads/Writes CFBP
CONTROL JLINKARM_CM3_REG_CONTROL Pseudo reg. Reads/Writes CFBP
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15.2 ETM and Trace on Cortex-M3

15.2.1 General information

Trace data is output from the CPU via TRACEDATA[0-3] pins (trace port size = 4 bits) and
the trace clock via the TRACECLK pin. The trace clock is half-rate clocked. Trace data is
transmitted with double-data rate. This means trace data is transmitted with every edge
of TRACECLK (rising and falling edge). For example when CPU clock is 72 MHz, trace clock
is 36 MHz which means that 36 MBytes trace data per second, are output.

15.2.2 How does tracing on Cortex-M3 work?

In the following the tracing functionality on Cortex-M3 will be explained, based on a simple
sample application which consists of the following instructions:

Ox0E36 NOP
O0x0OE38 B Ox0E36

When JLI NKARM RAWIRACE_Control () is called in order to start tracing, J-Trace CM-3 will
start capturing the data, the target CPU sends. The screenshot below shows the trace output
of the CPU, performing the sample application

1856 1888 1 9|2l3 1952 1934 20|1 B 2048 2080 2112 2 |44 2176 2208 22|40

I &k 0h I &h 7h I 3h &h 7h I 3h ah 7h I 3h &h 7h | 3h ah Oh

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8 Byte9 Byte 10 Byte 11 Byte 12 Byte 13 Byte 14 Byte 15
0x00 ox00 ox00 ox00 0x00 0x80 ox88 ox37 ox88 0x37 O0x88 ox37 Ox83 0x37 ox88 ox00

Note

J-Trace CM-3 puts the received nibbles of trace data into bytes where a nibble receives
captured with the falling edge of TRACECLK is the lower nibble inside the byte. There-
fore J-Trace CM-3 will always start capturing trace data with first falling edge after
trace is started.

15.2.2.1 Analyzing Trace data

Trace data is sent in packets which differ in their length. For more information about the dif-
ferent packets types, please refer to ARM’s Embedded Trace Macrocell Architecture Speci-
fication (ARM IHI 00140) and ARM’s CoreSight Architecture Specification (ARM IHI 0029B).

15.2.3 Using trace

The first step before tracing can be started is to setup the target CPU to output trace data.
This is done by setting the appropriate ETM-, TPIU- and core debug registers. It is the
debugger’s responsibility to setup the target CPU for trace.
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15.3 SFR handling

On Cortex-M3 targets the handling of the special function registers (SFRs) varies. Depend-
ing on the mode they are managed by the debugger or by the emulator. The following table
shows the affected SFRs and their access permissions depending on the mode.

The following abbreviations are used in the table:

e D = Debugger
e E = Emulator

h

Register long name Register short name Fe’?ﬁﬁ::fo
Debug Halting Control and Status Register DHCSR E
Debug Core Register Selector Register DCRSR E
Debug Core Register Data Register DCRDR E
Debug Exception and Monitor Control Register DEMCR E
Application Interrupt And Reset Control Register AIRCR E
Flash Patch Control Register FP_CTRL D/E1
Flash Patch Remap Register FP_REMAP D
Flash Patch Comparator Register O FP_COMPO D/E1
Flash Patch Comparator Register 1 FP_COMP1 D/E1
Flash Patch Comparator Register 2 FP_COMP2 D/E1
Flash Patch Comparator Register 3 FP_COMP3 D/E1
Flash Patch Comparator Register 4 FP_COMP4 D/E1
Flash Patch Comparator Register 5 FP_COMP5 D/E1
Flash Patch Comparator Register 6 FP_COMP6 D/E1
Flash Patch Comparator Register 7 FP_COMP7 D/E1
DWT Control Register DWT_CTRL D
DWT Current PC Sampler Cycle Count Register DWT_CYCCNT D
DWT CPI Count Register DWT_CPICNT D
DWT Exception Overhead Count Register DWT_EXCCNT D
See DWT Sleep Count Register DWT_SLEEPCNT D
See DWT LSU Count Register DWT_LSUCNT D
See DWT Fold Count Register DWT_FOLDCNT D
See DWT Program Counter Sample Register DWT_PCSR D
See DWT Comparator Register 0 DWT_COMPO D/E2
See DWT Mask Register 0 DWT_MASKO D/E2
See DWT Function Register 0 DWT_FUNCTIONO D/E2
See DWT Comparator Register 1 DWT_COMP1 D/E2
See DWT Mask Register 1 DWT_MASK1 D/E2
See DWT Function Register 1 DWT_FUNCTION1 D/E2
See DWT Comparator Register 2 DWT_COMP2 D/E2
See DWT Mask Register 2 DWT_MASK?2 D/E2
See DWT Function Register 2 DWT_FUNCTION2 D/E2
See DWT Comparator Register 3 DWT_COMP3 D/E2
See DWT Mask Register 3 DWT_MASK3 D/E2
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Register long name Register short name Acges;
permissio
See DWT Function Register 3 DWT_FUNCTION3 D/E2

1 Depending on how setting code breakpoints is implemented, these registers are managed

by the debugger or by the emulator.

If code breakpoints are set by the debugger by writing these registers directly they are
managed by the debugger. In this case the J-Link DLL will not write these registers.

If code breakpoints are set via the J-Link DLL API functions JLINKARM_SetBP() and
JLINKARM_SetBPEXx() the J-Link DLL will manage these registers. In this case the debugger

must not write them directly.

2 Depending on how setting data breakpoints (watchpoints) is implemented, these registers

are managed by the debugger or by the emulator.

If data breakpoints are set by the debugger by writing these registers directly they are
managed by the debugger. This is typically the case if tracing is enabled in the debugger.
In this case the J-Link DLL will not write these registers.

If code breakpoints (watchpoints) are set via J-Link DLL API functions JLINKARM_SetWP()
and JLI NKARM Set WPEX() these registers are managed by the J-Link DLL. In this case the

debugger must not write them.
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Chapter 16
SiLabs EFM8 Support

J-Link comes with support for SiLabs EFM8 devices (8051 based) via the Silicon Labs 2-
Wire Interface (C2). The C2 interface is a two-wire serial communication protocol to enable

in-system programming, debugging, and boundary-scan testing on low-pin-count Silicon
Labs devices.
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16.1 Introduction

J-Link supports debugging of the Silicon Labs EFM8 devices (8051 based) via the C2 debug
interface. In general, for all operations, the same, generic J-Link API, as for other supported
architectures can be used. However, some EFMS8 specifics should be kept in mind, when
using J-Link with them. These specifics are discussed in this chapter.
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16.2 Memory Zones

Silicon Labs EFM8 devices come with different memory zones where each zone starts at
address 0x00000000. Since this is the only CPU so far, J-Link supports, that provides such
zones, the J-Link API does not provide specific functions for this. The different memory
zones of the EFM8 devices have been mapped into different 64 KB areas of the linear 32-
bit address space, for the J-Link memory functions:

Memory zone

Virtual Address

CODE

64 KB physical address range
Flash memory

On devices with more than 64 KB:

JLI NK_EFMB_START_ADDR_CODE

Shows CODE area as it currently looks like
JLI NK_EFMB_START_ADDR_CODE_BANKO

JLI NK_EFMB_START_ADDR_CODE_BANK1

Lower 32 KB of CODE are bank 0

Upper 32 KB can point to a specific flash
page. Current page being visible, depends
on contents of PSBANK register

IDATA
256 bytes physical address range Internal
RAM. Indirect addressing

Shows code bank x, regardless of contents
of PSBANK register

JLI NK_EFMB_START_ADDR_| DATA

JLI NK_EFMB_START_ADDR_DDATA
Shows DDATA area as it currently looks
like

JLI NK_EFMB_START_ADDR_DDATA PAGEO
JLI NK_EFMB_START_ADDR DDATA PAGE1
JLI NK_EFMB_START_ADDR _DDATA PAGE2

DDATA

256 bytes physical address range
Internal RAM/SFRs. Direct addressing
Lower 128 bytes = RAM

Higher 128 bytes = SFRs

On some devices, multiple SFR pages ex-
ist, so contents in higher 128 bytes de-

pend on SFRPAGE register. Shows DDATA / SFR page X, regardless of

contents of SFRPAGE register

XDATA

64 KB physical address range

External RAM. Also on-chip on most mod-
ern 8051 designs.

DSR

virtual 16 MB address range

Allows memory mapped access to non-
memory mapped DSR registers that are
usually only accessible directly via C2.

C2

virtual 16 MB address range

Allows to directly access certain SFRs via
the C2 interface instead of accessing them
via the CPU. Usually only needed DLL-in-
ternally.

JLI NK_EFMB_START_ADDR_XDATA

JLI NK_EFMB_START_ADDR DSR

JLI NK_EMF8_START_ADDR_C2

16.2.1 CODE Zone

The EFM8 devices provide a 16-bit addressable CODE memory zone which represents the
flash memory on the devices. This allows a max. addressable flash memory size of 64 KB.
For devices with more than 64 KB, a specific PSBANK special function register is available
that determines what flash bank is visible in the upper 32 KB of the CODE zone.

To allow a debugger to perform an easy continuous flash download, the J-Link API allows
direct addressing of the different flash banks via the linear virtual 32-bit address space,
without needing to care about the PSBANK register. To access a specific bank directly,
the appropriate virtual 32-bit address in the linear address space should be used. When
accessing such a linear address region, J-Link will automatically restore the PSBANK register
after the access.
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16.2.2 DDATA Zone

The DDATA zone (256 bytes) partially shows the same contents as the IDATA zone (internal
RAM), but the upper 128 bytes (and some bytes in the lower space too) are used to access
the special function registers of the EFM8 devices.

Modern EFM8 devices also provide multiple SFR pages. Which SFR page is shown in the
upper DDATA zone, depends on the contents of the SFRPAGE register (present at DDATA
address 0xA7 on most EFM8 devices). J-Link allows direct access of a specific SFR page
without need to care about the SFRPAGE register. This is achieved by having the different
SFR pages mapped into different 256 byte blocks in the virtual 32-bit linear address space.
When accessing such a linear address region, J-Link will automatically restore the SFRPAGE
register after the access.

16.2.3 DSR Zone

Usually, the debug DSR (DSR is the ROM handler that is entered on debug mode entry)
registers are only accessible directly via the C2 interface. Since in some situations it might
be necessary to access certain DSR registers. To ease the access to these registers, the J-
Link DLL has mapped them into a virtual 32-bit address space. Accessing undefined areas
in the virtual DSR zone results in a failed memory access being reported.

Mapped DSR registers

The following DSR registers are available in the DLL virtual memory space:

Memory zone Offset into DSR zone
DSR version JLI NK_EFMB_OFF_REG DSR VERSI ON
Derivative 1d JLI NK_EFMB_COFF_REG DSR DERI VATI VE

16.2.4 C2 Zone

Most SFRs can also be accessed directly via the C2 debug interface without need to go
through the target CPU. This area allows to access SFRs via the C2 interface in memo-
ry-mapped way via normal memory access functions in the DLL. Usually this zone is not
needed by the user and can be safely ignored.

16.2.5 Usage of virtual 32-bit addresses

The virtual 32-bit addresses should only be used for memory accesses via JLINKARM_ Write-
Mem, JLINKARM_ReadMem(), etc. Under no circumstances, they should be used for setting
the PC or other CPU registers. CPU registers should solely be read/written via JLINKAR-
M_WriteReg() or similar functions.

16.2.6 Working without virtual 32-bit addresses

It is also possible to work with the EFM8 devices, without using the virtual 32-bit addresses
provided by the DLL. For this, the J-Link API provides memory functions that allow zoned
memory access:

e JLINK_GetMemZones()
JLINK_ReadMemZonedEx()
JLINK_WriteMemZonedEx()

To use these zoned memory functions, a specific zone, the access shall go to, needs to be
passed to the function. In order to retrieve what zones are available on device, J-Link is
currently connected to, the JLINK_GetMemZones() function can be used. From their on,
CODE, DDATA etc. can all be accessed with Addr starting at 0x0, bypassing the correct
zone to the function. For further information about how to use these functions, please refer
to their description in API functions on page 52.
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16.3 CPU registers

The EFMS8 series devices come with various special function registers, but some of them,
all 8051 based devices have in common. These registers are handled by the J-Link DLL as
CPU registers (accessible via JLINKARM_WriteReg()/ JLINKARM_ReadReg()). For a list of
all available CPU registers for the EFM8 series devices, please refer to JLI NKARM Const . h,
structure JLI NK_EFMB_REG.

16.3.1 Runtime and debug addresses

For some of these registers, the address at which they are accessed, differs from the one
mentioned in the manuals, while the device is in debug mode.

Reason: On debug entry, the EFM8 devices jump into a debug handler located in a dedicated
ROM. This debug handler, also uses some of the CPU registers during execution. Therefore,
their original contents are saved on debug mode entry and so a debugger must access their
saved values locations on access to these registers.

The DLL will detect the debug address of these registers via the device ID read on connect.
If for a certain device the device ID is not known yet or the DLL calculates the addresses
incorrectly, the debugger can always override the settings. For more information, please
refer to Override DLL variables (flash sector size, ...) on page 401.
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16.4 Flash programming

For the EFM8 devices, flash programming is implemented in the J-Link DLL in a special way,
as the normal method (programming via RAMCode) does not work for EFM8 devices.

The DLL will cache accesses to the flash until writing is necessary (another sector is ac-
cessed, the CPU is started, etc.) and then performs a read-modify-write operation for the
flash sector for which the accesses have been cached.

Therefore, to make write accesses to the CODE zone working correctly, the DLL needs to
know the flash sector (sometimes also called “pages” in the EFM8 manuals) size for the
currently connected device. The DLL will detect the flash sector size via the device ID read
on connect. If for a certain device the device ID is not known yet or the DLL calculates
the flash sector size incorrectly, the debugger can always override the settings. For more
information, please refer to Override DLL variables (flash sector size, ...) on page 401.
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16.5 Override DLL variables (flash sector size, ...)

In some special cases, it might be necessary that the debugger is able to override some J-
Link DLL internal variables that are used for debugging, to guarantee a proper debugging
functionality.

Examples for such variables are: debug address location of CPU registers, flash sector size,
location of other SFRs, used during debug.

Usually, the DLL detects these settings automatically, but there are cases (e.g. if a new
device is released which is not known to the DLL yet) where the DLL auto-detection might
not work correctly. For such cases, the DLL provides a functionality, to override these
variables, via a specific call of JLINKARM_ExecCommand().

16.5.1 Usage

Assuming that the debugger follows the DLL startup sequence, the call of JLINKARM_Exec-
Command(“OverrideCPUVars=...") should be done immediately before JLINKARM_Connec-
t(). If called after JLINKARM_Connect(), proper functionality is not guaranteed.

The DLL has an internal 256 byte array which holds the different variables, used during
debugging of the EFM8 devices. Entries filled with 0x00 in this array, will be ignored by the
DLL. For these entries, the DLL auto-detection remains active.

So in order to just override the auto-detection of specific variables, set all other entries,
except the variables to override, to 0x00.

The JLINKARM_ExecCommand(*OverrideCPUVars=...") command expects the configuration
stream as an hex-encoded string. Array entries not handled by the string (e.g. if it describes
less than 256 bytes) will result to 0x00 entries.

Example

The following example shows how to override the flash sector size assumed by the DLL,
being 1024 and not trying to auto-detect it. All other variables will still be auto-detected:

U8 acEFMBVar s[ 26] ;

Us acConfigStr[(26 * 2) + 64];

int Len;

/1

/1l Make sure that string is O term nated by default
/1

nmenset (acConfigStr, 0, sizeof(acConfigStr));

nenset (acEFMBVars, 0, sizeof (acEFMBVars));
strcpy(acConfigStr, "OverrideCPWars=");

Len = strlen(acConfigStr);

acEFMBVars[25] = 10; // Sector size is 1024 bytes (2710)
_HexEncode( &cConfigStr[Len], &cEFMBVars[O0], sizeof(acEFMBVars));
/1

/1l DLL startup sequence start

/1

[...]

/1

/1l Setup vari abl es

/1

JLI NKARM ExecCommand(acConfi gStr, NULL, 0);

/1

/1 DLL startup sequence continued

/1

JLI NKARM Connect ();

[...]

Result

Based on the code above, the following will be passed to the DLL:
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{c}
"Overri deCPUVar s=000000000000000000000000000000000000000000000000000A"

Resulting in the following array contents in the DLL:
[0] - [25]: Ox00

[26]: OxO0A
[27] - [255]: 0x00

16.5.2 Get current DLL variables

In order to check if J-Link auto-detected the settings for an EFM8 device correctly, the
current DLL variables can be read via a specific call of JLINKARM_ExecCommand(). Assum-
ing that the debugger follows the DLL startup sequence, the call of JLINKARM_ExecCom-
mand(“*GetCPUVars”)

should be done after a successful call of JLINKARM_Connect(). If called before a successful
call of JLINKARM_Connect(), proper functionality is not guaranteed.

Example

The following example shows the current DLL variables:

unsi gned char acCPUVar s[ 256] ;

char acCPUVar sEncoded[ (256 * 2) + 1];

int i;

Il

/1 DLL startup sequence (including JLI NKARM Connect)

Il

[...]

Il

/'l Read vari abl es

Il

JLI NKARM _ExecConmand( " Get CPUVar s", acCPUVar sEncoded, si zeof (acCPUVar sEncoded));
_HexDecode(acCPUWVars, acCPWar sEncoded, sizeof (acCPUvars));
printf("CPUvars [0-255]:\n");

i = 0;
do {
printf("%2X % 2X %2X %2X %2X ", i, acCPWars[i + 0], acCPWars[i + 1],
acCPWars[i + 2], acCPWars[i + 3]);
printf( "% 2X % 2X % 2X % 2X ", acCPWars[i + 4], acCPWars[i + 5],
acCPWars[i + 6], acCPWars[i + 7]);
printf( "% 2X % 2X % 2X % 2X ", acCPWars[i + 8], acCPWars[i + 9],
acCPWars[i + 10], acCPUvars[i + 11]);
printf( "% 2X % 2X % 2X % 2X\n", acCPWars[i + 12], acCPUvars[i + 13],
acCPWars[i + 14], acCPUvars[i + 15]);
i += 16;

} while (i < 256);
JLI NKARM Cl ose() ;

16.5.3 J-Link DLL EFM8 CPU variables assignment

In the following, the assignment of the DLL internal CPU variables array for EFM8 series
devices is explained.

Array index Meaning
[0] Address of DSRCmd register
Address of BPEna register (for devices
[1] which have one. 0x00 if none is present for
the current device)
[2] Address of BPO low register [Bits 0:7]
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Array index Meaning
[3] Address of BP0 high register [Bits 8:15]
[4] Address of BP1 low register [Bits 0:7]
[5] Address of BP1 high register [Bits 8:15]
[6] Address of BP2 low register [Bits 0:7]
[7] Address of BP2 high register [Bits 8:15]
[8] Address of BP3 low register [Bits 0:7]
[9] Address of BP3 high register [Bits 8:15]
[10] Address of BP4 low register [Bits 0:7]
[11] Address of BP4 high register [Bits 8:15]
[12] Address of BP5 low register [Bits 0:7]
[13] Address of BP5 high register [Bits 8:15]
[14] Address of BP6 low register [Bits 0:7]
[15] Address of BP6 high register [Bits 8:15]
[16] Address of BP7 low register [Bits 0:7]
[17] Address of BP7 high register [Bits 8:15]
[18] Debug address of RO, bank 0
[19] Debug address of R1, bank 0
[20] Debug address of R2, bank 0
[21] Debug address of DPTR low [Bits 0:7]
[22] Debug address of DPTR high [Bits 8:15]
[23] Debug address of PSW
[24] Debug address of A (accumulator)
[25] FIas!’1 sector size in bytes as shift (2 »
<shift>)
[26] Address of PSBANK register
[27] Address of SFRPAGE register
XRAMAccMode Specifies how to access
XRAM. Possible values:
[28] 0 = via XADR SFRs (default)
1 = via DSR
2 = via EMIF registers
[29] Address of XADRH register
[30] Address of XADRL register
[31] Address of XDATA register
[32] - [48] Reserved.
[49] Generic SFRO run address to be remapped
Generic SFRO debug address to be ac-
[50] cessed in debug mode. (The address that
is accessed instead of the run address)
Access type how to read/write SFRO in de-
bug mode. Possible values:
[51] JLI NK_EFMB_MEM ACC_TYPE D
JLI NK_EFMB_MEM ACC TYPE |
JLI NK_EFMB_MEM ACC TYPE_C2
[52] Generic SFR1 run address to be remapped
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Array index

Meaning

[53]

Generic SFR1 debug address to be ac-
cessed in debug mode. (The address that
is accessed instead of the run address)

[54]

Access type how to read/write SFR1 in de-
bug mode. Possible values:

JLI NK_EFMB_MEM ACC TYPE_D

JLI NK_EFMB_MEM ACC TYPE._|

JLI NK_EFMB_MEM ACC TYPE_C2

[55]

Generic SFR2 run address to be remapped

[56]

Generic SFR2 debug address to be ac-
cessed in debug mode. (The address that
is accessed instead of the run address)

[57]

Access type how to read/write SFR2 in de-
bug mode. Possible values:

JLI NK_EFMB_MEM ACC TYPE D

JLI NK_EFMB_MEM ACC TYPE |

JLI NK_EFMB_MEM ACC TYPE C2

[58]

Generic SFR3 run address to be remapped

[59]

Generic SFR3 debug address to be ac-
cessed in debug mode. (The address that
is accessed instead of the run address)

[60]

Access type how to read/write SFR3 in de-
bug mode. Possible values:

JLI NK_EFMB_MVEM ACC TYPE D

JLI NK_EFMB_MVEM ACC TYPE |

JLI NK_EFMB_MEM ACC TYPE C2

[61] - [255]

Reserved for future use. Should be 0
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17.1 Deprecated API functions

The table below lists deprecated routines of the J-Link API. All functions are listed in al-
phabetical order. Please do not use this functions any longer, as they are only listed for
documentary purpose. Detailed descriptions of the routines can be found in the sections
that follow.

Routine Explanation

Manually add one instruction to the trace
buffer.

JLINKARM_TRACE_AddItems() Manually add items to the trace buffer.

JLINKARM_TRACE_AddInst()

17.1.1 JLINKARM_TRACE_AddInst()

Description

This function adds one instruction to the trace buffer. It creates a new region which contains
a number of trace items describing a single instruction.

This function can be useful when a debugger actually simulated an instruction, but still
wants it to appear in the trace.

Syntax
voi d JLI NKARM TRACE_Addl nst (U32 Inst, U32 Stat);
Parameter Meaning
I nst Adds address of instruction to the buffer.
St at Has to be 0.

17.1.2 JLINKARM_TRACE_Addltems()

Description

This function manually adds items to the trace buffer.

This function can be useful when a debugger actually simulated an instruction, but still
wants it to appear in the trace.

Syntax

void JLI NKARM TRACE Addltens (const JLI NKARM TRACE DATA * pData, U32
Num t ens) ;

Parameter Meaning
pDat a Buffer to put data into.
Nun t ens Number of items to add to the buffer.
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Support

This chapter contains the installation procedure of the J-Link ARM USB driver, the FAQ and
the troubleshooting with common solutions to problems which might occur when using J-
Link ARM. These Problems can be associated with the tool chain, your target hardware, the
use of functions or performance or the J-Link ARM hardware itself. There are several steps
you can take before contacting support. Performing these steps can solve many problems
and often eliminates the need for assistance.
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18.1 Installing the driver

When your target device is plugged into your computer’s USB port, or when the computer
is first powered up after connecting the J-Link ARM, Windows will detect the new hardware.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Thiz wizard helps you install a device driver for a

hardware device.

To continue, click Nest.

Cancel |

The wizard starts the installation of the driver. First select the Search for a suitable driver
for my device (recommended) option, then click on the Next > button.

Found New Hardware Wizard

Install Hardware Device Drivers
A device driver is a zoftware program that enables a hardware device to work with
an operating system.

This wizard will complete the installation far this device:

@ LISB Device

A device driver iz a software program that makes a hardware device work. Windows
needs driver files for your new device. To locate driver files and complete the
installation click Mest.

‘what do you want the wizard to da?

(* Search for a suitable driver for my device [recommended}

" Display a list of the known drivers for this device so that | can choose a specific
driver

< Back | MNest » | Cancel |

In the next step, you need to select the Specify a location option, and click on the Next
> button.

Found New Hardware Wizard

Locate Driver Files
‘where do you want Windows to search for driver files?

Search for diiver files for the following hardware device:

@ LISB Device

The wizard searches for suitable drivers in itz driver database on your computer and in
any of the following optional search locations that you specify.

To start the search, click Mest. If you are searching on a floppy disk or CD-ROM drive,
ingert the floppy disk or CD before clicking Mext.

Optional zearch locations:
' z
[~ COD-ROM drives
¥ Specify a location
[ Microsoft Windows Update

< Back | MNest » | Cancel
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The wizard will ask you to help it find the correct driver files for the new device. Use the

directory navigator to select D:\armjlink_v108\ (or your chosen location) and confirm
with a click on the Next > button.

Files Needed B
@ The file 'flink. zys' on J-Link Installation Disk iz needed.
Cancel |

Type the path where the file i located, and then click
oK.

LCopy files from:

[ amilink_v108 | Browse.. |

The wizard confirms your choice and starts to copy, when you click on the Next > button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
_\> USB Bulk Device

‘windows has finished installing the software for this device.

To close this wizard, click Finish.

< Back [Cancel |

At this point, the installation is complete. Click on the Finish button to dismiss the instal-
lation.
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18.2 Verifying operation

To verify the correct installation of the driver, disconnect and reconnect the J-Link ARM to
the USB port. During the initialization process the LED on the J-Link ARM is flashing and
afterwards glows permanently. Connect your target hardware with the J-Link ARM via JTAG
and start the provided sample application JLi nk. exe.

The sample application JLi nk. exe should display the voltage and the Id of the target device
as shown in the following screenshot.

l::"-.jLinkarn1d||_v222a"-.,JLink.eHe

SEGGER J-Link Commander U2_.22_ '?’' for help.
Compiled 18:31:86 on Nov 17 2804.

Firmuware info: J-Link compiled Mov 15 2084 16:55:44 — Update —
Speed set to 38 kHz=

UTarget = 3.361U

Found 1 JIAG device. (ARM7>

jTEG ]I:; Bx1FAFAFAF Uersion: Bx1 Part no: BxfBf@ Man. Id: @787
—Link>_

Additional Information
The following screenshots show the data flow of this startup communication.

If you compare the screenshot with your own measurements, the signals of TCK, TMS and
TDI should be identical. The signals of TDO depend on your target ARM core, but should
be similar.

This screenshot shows the first 6 clock cycles. For the first 5 clock cycles TMS is high
(Resulting in a TAP reset). The TMS changes to low with the falling edge of TCK.

At this time the TDI signal is low. Your signals should be identical. Signal rise and fall times
should be smaller then 100ns.
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Troubleshooting
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J-Link LED is permanently not illuminated
Most likely reason: The USB connection does not work

Check the USB connection. Try to reinitialize J-Link ARM by disconnecting and reconnecting
it. Make sure that the connectors are firmly attached. Check the cable connections on your
J-Link ARM and the computer. If this does not solve the problem, please check if your cable
is defective. If the USB cable is ok, try a different PC.

J-Link LED is flashing at a high frequency
Most likely reasons:

a.) Another program is using the J-Link ARM
b.) The J-Link ARM USB driver does not work correctly

a.) Close all running applications and try to reinitialize the J-Link by disconnecting and
reconnecting it.

b.) If the LED blinks permanently, check the correct installation of the J-Link ARM USB
driver. Uninstall and reinstall the driver as shown in Installing the driver on page 408.

J-Link does not get any connection to the target

Most likely reasons:
a.) The JTAG cable is defective
b.) The target hardware is defective

First make sure that the JTAG connectors are firmly attached and close all other running
applications which may connect to the J-Link ARM. Check the cable connections on your J-
Link ARM and your target hardware. If this does not solve the problem, please check the
JTAG connection.

In most cases this indicates a problem of the target hardware. The J-Link ARM is a very
robust hardware and works with all targets (ARM7 and ARM9 cores).

In order to find the source of the problem, start the sample application JLi nk. exe
(www.segger.com). JLi nk. exe checks the target voltage at startup, the number of con-
nected JTAG devices and reads the Id of the devices as shown in Verifying operation on
page 410.

If the target voltage is not in the expected range, a problem with the connection to the target
hardware is most likely. Check the communication between the J-Link and the target with
an oscilloscope. Connect the TCK, TMS, TDI and TDO to an oscilloscope, start JLi nk. exe
to read the Id of your target hardware.

Your measurement results of TCK, TMS and TDI should be identical to the shown signals
in Verifying operation on page 410. The signals of TDO depend on your target ARM core,
but should be similar.

If your measurements of TCK, TMS and TDI differ from the results shown, disconnect your
target hardware and test the output of TCK, TMS and TDI without a connection to a target,
just supplying voltage. If the results of TCK, TMS and TDI continue to differ from the shown
signals, the source of the problem could be the J-Link.

Before contacting the support:

Connect your J-Link ARM to another PC and if possible to another target system to see if it
works ok. If the device functions correctly, the USB setup on the original machine or your
target hardware is the source of the problem, not the J-Link. If the J-Link does not function
correctly on a different PC or with a different target hardware, then the other system may
have similar problems to the original system or the problem might be with the J-Link.
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J-Link SDK related FAQs

How do I program the internal flash memory of my device?

The J-Link DLL supports direct download into the internal flash memory of most mi-
crocontrollers. In order to use this functionality in your own application, simply select
the approtiate device and perform memory writes. With this functionality you do not
have to care about whether you are writing to or reading from RAM or flash.

How do I program external CFI compliant NOR flash connected to my device?

Direct download into external parallel NOR flash is supported, too. Prior to program-
ming the NOR flash, you will have to make sure the flash interface is configured on
the device and tell J-Link some infos about the flash. After this the NOR flash can be
handled the same way as internal flash.

I want to program or read other external flashes. Is this possible?

In general, yes. Although other, non-memory mapped flashes, like NAND flash, SPI
NOR flash, EEPROM, etc., cannot be handled directly via the flash download capa-
bility of J-Link, it is possible to control the flash memory by writing and reading its
memory controller registers on the target. With J-Link it is possible to read and write
memory mapped registers, too. There are NAND dumping utilities available from
SEGGER for J-Link SDK customers upon request. One NAND dumping utility as exe-
cutable is provided free of charge for SDK customers.

I purchased J-Link SDK Vx.xx. Can my application be used with a newer version of
the DLL?

Yes. The J-Link DLL is downward compatible and allows usage of applications with
newer DLLs. When the JLink.lib import library is used and no JLinkARM.dIl is in the
application’s directory the newest installed version if the J-Link DLL will be used au-
tomatically. When the JLinkARM.lib import library is used, the JLinkARM.dIl in the ap-
plication’s directory has to be replaced in order to use a newer version. Updating the
DLL may even be done after the J-Link DLL update period expired.

I want to create an application with an IDE or programming language which is not
listed above. Can I use the J-Link SDK?

In general, yes. The J-Link SDK can be used with every programming language or
solution which allows importing functions from DLLs/ shared libraries. In some cas-
es a wrapper library might be needed to import the C functions. In case of doubt,
please contact us at info@segger.com.

We purchased one J-Link SDK license. Are we allowed to use our application at dif-
ferent production places?

Yes. The J-Link SDK license allows company-wide usage of the J-Link SDK package
and the applications using it.

Are we allowed to distribute or sell our application using J-Link to our customers and
make it publicly available?

Distributing parts of the J-Link SDK or software which uses parts of it requires prior
authorization. Please contact us at info@segger.com.
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General FAQs

Which CPUs are supported?

J-Link can be used with ARM7/9/11, Cortex-M0/M1/M3/M4/M7, Cortex-A5/A8/A9/R4,
Renesas RX and Microchip PIC32 cores. For a complete list of supported cores, see
section Supported CPU cores in the J-Link User Manual (UM08001)

What is the maximum JTAG speed supported by J-Link?

J-Links maximum supported JTAG speed is 50MHz.

What is the maximum download speed?

The maximum download speed is about 3 MByte/sec when downloading into RAM.
Can I access individual ICE registers via J-Link?

Yes, you can access all individual ICE registers via J-Link.

I want to write my own application and use J-Link. Is this possible?

Yes. This is whate the J-Link SDK is used for.

Can I use J-Link to communicate with a running target via DCC?

Yes. The DLL includes functions to communicate via DCC. However, you can al-

so program DCC communication yourself by accessing the relevant ICE registers
through the J-Link.

Can J-Link read back the status of the JTAG pins?

Yes, the status of all pins can be read. This includes the outputs of the J-Link as well
as the supply voltage and can be useful to detect hardware problems on the target
system.

J-Link ARM is quite inexpensive. What is the advantage of some more expensive
JTAG probes?

There is none. The basic functionality of all JTAG probes is the same. Compared with
the corresponding J-Link model (PLUS, ULTRA+ or PRO) features, most JTAG probes
offered by other manufacturers cannot offer the same advantages as a J-Link for the
same price.

Does J-Link support the embedded trace macro (ETM)?

Basically yes. ETM is supported by the J-Trace models. If the target device has an
ETB, it is also supported by J-Link.
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19.3 Further reading

For further information please read the J-Link manual (UM08001 ) shipped with the SDK of
available for download at segger.com/jlink-software.htm/

or visit www.arm.com/documentation.

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


https://www.segger.com/jlink-software.html
www.arm.com/documentation/

416 CHAPTER 19 Contacting support

19.4 Contacting support

If you need to contact support, please send the following information to support@seg-
ger.com:

e A detailed description of the problem. The detailed description of the problem may
written as comment in the sample code.

e A sample “C"-application (consisting of one C-file) in source code form which
can be compiled with Microsoft compiler V6 without any additional files (excluding
JLinkArmDLL.h and the DLL itself).

e Information about your target hardware

Note

Please understand that SEGGER only supports J-Link Flash SDK related problems with
applications written in “C” and “C++".

Problem report

The following file can be used as a starting point when creating a problem report. Please also
fill in the CPU/Target device, the Eval board/Custom hardware and the problem description:

/*********************************************************************

* SEGGER M crocontrol | er GrbH *

* Solutions for real tine mcrocontroller applications *
* *
* J-Link ARM Fl ash SDK probl em report *
* *
R Rk S S S O O S S O R O R O O S S O

File . Probl enReport.c

CPU/ Tar get device :

Eval boar d/ Cust om har dwar e:

Pr obl em descri ption :

*/

#i ncl ude "JLi nkARMDLL. h"
/*******************************************************************
*

* Static code

*

EE R IR S S I I S R R I I R S I I S I R S I I S S R S I I I R S I I S I kR I I I I

*

* Please insert helper functions here if required.

*/
/*********************************************************************
*

* Publ i c code

*

R Rk S S O O S S O R O O O I kI
*/
/*********************************************************************

*

* mai n
*/
int main(int argc, char* argv[], char* envp[]) {
/*
To do: Insert the code here which denonstrates the problem
*
/
}
Note
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J-Link is sold directly by SEGGER or as OEM-product by other vendors. We can support
only official SEGGER products. You can recognize a SEGGER J-Link by the SEGGER
logo on the top side of the housing.
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Glossary

This chapter explains important terms used throughout this manual.
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Application Program Interface

A specification of a set of procedures, functions, data structures, and constants that are
used to interface two or more software components together.

Big-endian

Memory organization where the least significant byte of a word is at a higher address than
the most significant byte. See Little-endian.

Cache cleaning

The process of writing dirty data in a cache to main memory.

Coprocessor

An additional processor that is used for certain operations, for example, for floating-point
math calculations, signal processing, or memory management.

Dirty data

When referring to a processor data cache, data that has been written to the cache but has
not been written to main memory. Only write-back caches can have dirty data, because
a write-through cache writes data to the cache and to main memory simultaneously. The
process of writing dirty data to main memory is called cache cleaning.

Dynamic Linked Library (DLL)

A collection of programs, any of which can be called when needed by an executing program.
A small program that helps a larger program communicate with a device such as a printer
or keyboard is often packaged as a DLL.

EmbeddedICE
The additional hardware provided by debuggable ARM processors to aid debugging.

Host

A computer which provides data and other services to another computer. Especially, a
computer providing debugging services to a target being debugged.

ICache

Instruction cache.

ICE Extension Unit

A hardware extension to the EmbeddedICE logic that provides more breakpoint units.

ID

Identifier.

IEEE 1149.1
The IEEE Standard which defines TAP. Commonly (but incorrectly) referred to as JTAG.

Image

An executable file that has been loaded onto a processor for execution.

In-Circuit Emulator (ICE)

A device enabling access to and modification of the signals of a circuit while that circuit
is operating.
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Instruction Register

When referring to a TAP controller, a register that controls the operation of the TAP.

IR

See Instruction Register.

Joint Test Action Group (JTAG)
The name of the standards group which created the IEEE 1149.1 specification.

Little-endian

Memory organization where the least significant byte of a word is at a lower address than
the most significant byte. See also Big-endian.

Memory coherency

A memory is coherent if the value read by a data read or instruction fetch is the value that
was most recently written to that location. Memory coherency is made difficult when there
are multiple possible physical locations that are involved, such as a system that has main
memory, a write buffer and a cache.

Memory management unit (MMU)

Hardware that controls caches and access permissions to blocks of memory, and translates
virtual to physical addresses.

Memory Protection Unit (MPU)

Hardware that controls access permissions to blocks of memory. Unlike an MMU, an MPU
does not translate virtual addresses to physical addresses.

Multi-ICE

Multi-processor EmbeddedICE interface. ARM registered trademark.

NnSRST

Abbreviation of System Reset. The electronic signal which causes the target system other
than the TAP controller to be reset. This signal is known as nSYSRST in some other manuals.
See also nTRST.

NTRST

Abbreviation of TAP Reset. The electronic signal that causes the target system TAP controller
to be reset. This signal is known as nICERST in some other manuals. See also nSRST.

Open collector

A signal that may be actively driven LOW by one or more drivers, and is otherwise passively
pulled HIGH. Also known as a “wired AND"” signal.

Processor Core

The part of a microprocessor that reads instructions from memory and executes them,
including the instruction fetch unit, arithmetic and logic unit and the register bank. It ex-
cludes optional coprocessors, caches, and the memory management unit.

Program Status Register (PSR)

Contains some information about the current program and some information about the
current processor. Often, therefore, also referred to as Processor Status Register.
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Is also referred to as Current PSR (CPSR), to emphasize the distinction between it and the
Saved PSR (SPSR). The SPSR holds the value the PSR had when the current function was
called, and which will be restored when control is returned.

Remapping

Changing the address of physical memory or devices after the application has started ex-
ecuting. This is typically done to allow RAM to replace ROM once the initialization has been
done.

Remote Debug Interface (RDI)

RDI is an open ARM standard procedural interface between a debugger and the debug
agent. The widest possible adoption of this standard is encouraged.

Scan Chain

A group of one or more registers from one or more TAP controllers connected between TDI
and TDO, through which test data is shifted.

Semihosting

A mechanism whereby the target communicates I/0 requests made in the application code
to the host system, rather than attempting to support the I/0 itself.

SWI

Software Interrupt. An instruction that causes the processor to call a programer-specified
subroutine. Used by ARM to handle semihosting.

TAP Controller

Logic on a device which allows access to some or all of that device for test purposes. The
circuit functionality is defined in IEEE1149.1.

Target

The actual processor (real silicon or simulated) on which the application program is running.

TCK
The electronic clock signal which times data on the TAP data lines TMS, TDI, and TDO.

TDI

The electronic signal input to a TAP controller from the data source (upstream). Usually this
is seen connecting the Multi-ICE Interface Unit to the first TAP controller.

TDO

The electronic signal output from a TAP controller to the data sink (downstream). Usually
this is seen connecting the last TAP controller to the Multi-ICE Interface Unit.

Test Access Port (TAP)

The port used to access a device’s TAP Controller. Comprises TCK, TMS, TDI, TDO and
nTRST (optional).

Transistor-transistor logic (TTL)

A type of logic design in which two bipolar transistors drive the logic output to one or
zero. LSI and VLSI logic often used TTL with HIGH logic level approaching +5V and LOW
approaching OV.
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Watchpoint

A location within the image that will be monitored and that will cause execution to stop
when it changes.

Word

A 32-bit unit of information. Contents are taken as being an unsigned integer unless oth-
erwise stated.
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This chapter lists documents, which we think may be useful to gain deeper understanding
of technical details.

Reference Title Comments

This (older) document defines the
ETM7 Technical Reference Manual | ETM7 standard, including archi-

[ETM7] (Rev 1), ARM DDI 0158D tecture details. It is publicly avail-
able from ARM (www.arm.com).
Defines the ETM standard, includ-
Embedded Trace MacrocellT™M Ar- |. : re
[ETM] chitecture Specification, ARM IHI | 9 Signal protocol and physical

interface. It is publicly available

0014)] from ARM (www.arm.com).

Describes ARM’s remote debug-
[RDI] RDI, RDI-0057-CUST-ESPC-B ging interface in detail. It is ARM
confidential (www.arm.com).

IEEE Std 1149.1-2001 (Revision
of IEEE Std 1149.1-1990) IEEE Defines the JTAG standard. A bit

[JTAG] Standard Test Access Port and difficult to read.
Boundary-Scan Architecture
Specifies the ARM Debug Inter-
[SWD] ARM Debug Interface v5 (Issue A, face v5 Architecture (includes the

February 2006)

SWD protocol).
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