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How to Use J-Link to Debug i.MX Processors

1. Introduction

This document shows how to use J-Link tools to debug i.MX processors.

2. System Requirements

(1) Software:
® ARM DS-5 with zylincdt plugin
® J-lLink software & documentation pack
® gdb tools
(2) Hardware
® J-Link debugger
® i.MX 6UtraLite EVK (HW rework needed)
® JTAT Connection between J-Link and i.MX 6UtralLite EVK
([

USB Connection between Host PC and J-Link

3.Step by Step

(1) Install Software

1) Get and install the DS - 5 installation package, which is
available at http://ds.arm.com/ds-5/. Open ARM License Manager
& generate a 30-day free license

2) Open DS-5, chose “help” -> “Install New Software” to install
zylincdt plugin.

Name: zylincdt

Location: http://opensource.zylin.com/zylincdt
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[ & Add Repository @-‘
Mame:  zylincdt
Location: http:ffc'pensc-urce.zylin.com,-’zylincdti Archive...
? [ oK ] I Cancel ]
3) Get and install the J-Link software & documentation pack from

https://www.segger.com/jlink-software.html.

= software for Windows

¥ Download

Software and documentation pack for Windows V¥5.02d [17,225 kb]

md5 checksum: 145f95889f34f017260f0a3683377036

Installing the software will automatically install the J-Link USE drivers and offers to update applicatiens which
use the J-Link DLL. Multiple versions of the J-Link software can be installed on the same PC without
problems; they will co-exist in different directories, More...

After the installation, you can find J-Link software in the
start menu.

. SEGGER
. J-Link V4.98b
B J-Flash
Bl J-Link Commander
Bl J-Link Configurator
EA J-Link DLL Updater
Bl J-Link GDB Server
Bl J-Link License Manager
EJ J-Link RDI Config
Bl J-Link Remote Server (Tunnel;
Bl j-Link Remote Server
Bl J-Link RTT Viewer
Bl J-Link SWO Viewer
ﬂ J-Mem
ﬂ J-Scope
|| License Agreement
83 Remove J-Link v4.98b
. Manuals
. Processor Specific Utilities

| Release Motes
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4) Get and install the gdb tools (yagarto-bu-2.23.1 gcc-4.7.2-c-
C++_nl-1.20.0_gdb-7.5.1 _eabi_20121222.exe) from
http://www.yagarto.org/.

(2)Using J-Link to debug i.MX6UL

1) Open ARM DS-5 & Use “File - Import..” to import the demo code.

= tmpor o
Select ) \‘
Create new projects from an archive file or directory. H

Select an import source:

type filter text

4 (= General -

> Archive File
[ Existing Projects into Workspace
T File System

[T] Preferences
4 (= CfC++

C/C++ Executable

&5 C/C++ Project Settings

Existing Code as Makefile Project
> = CVS
» (= Install

> [= Remote Systems

PN VOO O S

m

= tmpor o
Select ) \4
Create new projects from an archive file or directory. H

Select an import source:

type filter text

4 = General

% Archive File
[ Existing Projects into Workspace
- Flle System

[T] Preferences
4 (= C/C++

C/C++ Executable

&% C/C++ Project Settings

Existing Code as Makefile Project
(= CVS
= Install

> [= Remote Systems

PN VOO O S

»

m
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uart-maxul
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> = Debug
> = include

s g main.c
: [€] vart.c
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2) Project Configuration, ARM C Compiler Target
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2 Properties for uart-mx6ul

type filter text

> Resource
Builders

Build Variables
Environment

Logging

Tool Chain Editor
i C/C++ General
Project References
Run/Debug Settings

Settings

=]
oo

Configuration: [ Debug [ Active |

hd ] [ Manage Configurations...

& Tool Settings ‘ # Build Slepsl

Build Artifact

Binary Parsers | @ Error Parsers|

4 ) ARM C Compiler 5

reprocessor

(2 Includes
(2 Source Language
(% Optimizations
(2 Debugging
(2 Warnings and Errors
(& Miscellaneous

4 3 ARM Assembler 5
(2 Target
(& Preprocessor
(2 Debugging
(2 Warnings and Errors
(& Miscellaneous

4 5 ARM Linker 5
(£ Target
(2 Image Layout
(& Libraries
(# Optimizations
(& Additional Infarmation
(2 Warnings and Errors
(¥ Miscellaneous

Target CPU (--cpu) Cortex-A7.no_neon.n

Byte order lDe‘faull

Instruction set lDe‘faull

[T Interworking (--apcs=finterwork)
[] Disable unaligned accesses (--no_unaligned_access)

Target FPU (--fpu)

Floating-point mode (--fpmode) lDefauIt

Floating-point PCS (--apcs) lDefauIt

[7] Generate enumerations as integers (--enum_is_int)

Wide character size lDe'fault

@

[ ok

]

2 Properties for uart-mx6ul

type filter text

> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
i C/C++ General
Project References
Run/Debug Settings

Settings

Configuration: [ Debug [ Active ]

) Tool Settings ‘ﬁ‘ Build Steps

Build Artifact | Binary Parsers | @ Error Parsers|

4 3 ARM C Compiler 5
(2 Target
(& Preprocessor
(22 Includes
(2 Source Language
(% Optimizations
(2 Debugging
(2 Warnings and Errors
(& Miscellaneous
4 83 ARM Assembler 5
(& Preprocessor
(& Debugging
(22 Warnings and Errors
(& Miscellaneous
4 5 ARM Linker 5
(£ Target
(2 Image Layout
(& Libraries
(# Optimizations
(& Additional Infarmation
(2 Warnings and Errors
(£ Miscellaneous

Target CPU (--cpu)

Byte order

Instruction set

[T Interworking (--apcs=finterwork)
[] Disable unaligned accesses (--no_unaligned_access)

Target FPU (--fpu)

Floating-point mode (--fpmode) lDefauIt

Floating-point PCS (--apcs) lDe'fault

m

[ ok

I l Cancel
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2 Properties for uart-mx6ul

type filter text
> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
i C/C++ General
Project References
Run/Debug Settings

Settings

E=5
v

Configuration: [ Debug [ Active ]

- ] [ Manage Configurations.

¥ Tool Settings ‘_ﬁ‘ Build Steps

Build Artifact |

Binary Parsers | @ Error Parsers|

4 B ARM C Compiler 5
(£ Target
(& Preprocessor
(2 Includes
(¥ Source Language
(# Optimizations
(£ Debugging
(2 Warnings and Errors
(£ Miscellaneous
4 ) ARM Assembler 5
(% Target
(£2 Preprocessor
(£ Debugging
(2 Warnings and Errors
(& Miscellaneous
4 83 ARM Linker 5
TR,

mage Layout

(£ Libraries

(& Optimizations

(& Additional Information
(22 Warnings and Errors
(& Miscellaneous

Target FPU (--fpu)

m

@

ok [ concel |

2 Properties for uart-mx6ul

type filter text

> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
i C/C++ General
Project References
Run/Debug Settings

Settings

Configuration: [ Debug [ Active ]

'] [Manage Conﬁgurations...l :

) Tool Settings ‘ﬁ‘ Build Steps

Build Artifactl Binary Parsers | @3 Error Parsers

4 3 ARM C Compiler 5
(2 Target
(& Preprocessor
(22 Includes
(2 Source Language
(% Optimizations
(2 Debugging
(2 Warnings and Errors
(& Miscellaneous
4 83 ARM Assembler 5
(£ Target
(& Preprocessor
(& Debugging
(22 Warnings and Errors
(& Miscellaneous
4 5 ARM Linker 5
(2 Target
(# Optimizations
(& Additional Infarmation
(2 Warnings and Errors
(£ Miscellaneous

Image entry point (--entry)
RO base address (--ro_base)
RW base address (--rw_base)

ZI base address (--zi_base)

Scatter file (--scatter)

m

[ ok [ concel
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3) Right click at the project title to build the demo code.

2 C/C++ - uart-mxBul/main.c - Eclipse Platform
File Edit Source Refactor MNavigate Search Project Run Window Help

mil B - |- W B E-E -G 50
|.—[\j Project E.. & | | Streamli.. = O €| main.c &2

& = | b
S 56 J* UBRTL TXD */

AQE uart-mx6u’_J _TX_DATA__
b ) Include
> = Debug
b (= includeg Open in New Window
> [@ mainc| _ (const cha
b g vartc B | Copy
» [ uarth T Paste

) scatte & Delete

Maove...

New 3
Go Into _RX_DATA__

Fpuart = (

t-ruts & U
[@] = *src
Rename...

E

Import...

by Export.. bug_uart(s

¢ Build Project >

Clean Project ;

fig()s;

£ Refresh F5 (Buartl, 1
Close Project

Close Unrelated Projects

. . str("Hella
Build Configurations » 1o from i.

Make Targets »
Index 3

Show in Remote Systems view
Profile As

Debug As

Run As

Console &2

5 time.

Team

Compare With

* ¥ v v v

Restore from Local History...
PyDev 3
37 Run C/C++ Code Analysis

Properties Alt+Enter

|* Problems | Tasks( &

COT Build Consaole [uart-mxE
4156 286 38 32 (-] a RO Totals

-y [ Properties [l Commands

Total RO 5ize (Code + RO Data) 4188 (  4.99kE
Total RW Size (RW Data + ZI Data) 4476 (  4.37kB)
OM Size (Code + RO Data + Rl Data) 4228

"Finished building target: uart-mxul.axf’

15:459:33 Build Finished (tock 18s.153ms)
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4) DS-5 Debug Connection Configuration.

2 Debug Configurations

Create, manage, and run configurations

=
CEx e®- Name: Zylin JLink GDB Debug-Native
[type fiter toxt || (B Mein ™~ 35 Dobugger| B Commands | B Source] B8 Emvironment] I Common]|
£ 1MX6 Quad-RealView ICE - ) )
5 1.MX6 UltraLite-Linux PregeE e
£ 1MX6 Ultralite-0BDS uart-mx6ul Browse...
£ 1MX6 UltraLite-RealView ICE Ty
£ .MX6 Ultralite-Uboot L o —
2 MX50.U-boot Debug ( C\sync\DS-5 Workspace\uart-mx6ul\Debug —nxu Search Project...| | Browse..
B Test ¥ AppTcsToTromsoh

5 ZLG 1.MX6UL JLink

& IronPython Run

& IronPython unittest

5] Java Applet

£ Java Application

Ju JUnit

a7 Jython run

@Y Jython unittest

i Launch Group

[ PyDev Diango

A3 PyDev Google App Run

@ Python Run

& Python unittest

T, Remote Java Application
& %G Zylin Embedded debug (Cygwin)

Filter matched 32 of 33 ftems [ apply ][ Reven |

®

2 Debug Configurations

Create, manage, and run configurations

=
CEx e®- Name: Zylin JLink GDB Debug-Native
[type fiter toxt || (B Mein |35 Debugger I Commands | B Source] B8 Environment] T Commen]|
£ 1MX6 Quad-RealView ICE -
25 1.MX6 UltraLite-Linux Debugger: IE'“bedded GDB w7
£ 1MX6 Ultralite-0BDS
25 .MX6 UltraLite-RealView ICE Stop on startup at: \ I Advanced... I
. ite-|
£ 1.MX6 UltraLite-Uboot D
£ MX6Q-U-boot Debug B .
5 Test M

£ ZLG .MX6UL JLink

GDE debu Ciyagarte-20121222\bin\arm-none-eabi-gdb.exe Browse...
&7 IronPython Run deb 9( \yag bi bi-gdb. >

&’ IronPython unittest GDB command file: Browse...
] Java Applet ) - ) ) )
- arning: Some commands in this file may interfere with the startup aperation of the debugger, for example "run".
51 s Ancat (Warning: S ds in this fils may interfere with the startup operation of the debugger., f ple "run")
ava Application
Ju Junit GDE command set:

a7 Jython run
@Y Jython unittest Protocol: E]
i Launch Group
[ PyDev Diango
A3 PyDev Google App Run
@ Python Run
& Python unittest
T, Remote Java Application
I 36 Zylin Embedded debug (Cygwin}
4 56 Zylin Embedded debug [Native)
Zylin JLink GDB Debug-Native |

[[]Verbose console mode

Use full file path to set breakpoints

Filter matched 32 of 33 items [ apply ][ Reven |

®
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2 Debug Configurations

Create, manage, and run configurations

L

SR IEER Name: Zylin JLink GDB Debug-Native

type filter text

Main [ Debugger | Bl Commands . i Source | M8 Environment| 1] Common|

load|
& ZLG i.MXBUL JLink

@" IronPython Run
& IronPython unittest
G| Java Applet
[3] Java Application
Ju JUnit
& Jython run
@ Jython unittest =
I Launch Group
B3 PyDev Diange
23 PyDev Google App Run
@ Python Run
@’ Python unittest
[T, Remote Java Application
» 3¢ Zylin Embedded debug (Cygwin)
4 2¢ Zylin Embedded debug (Native)
 Zylin JLink GDB Debug-Native

‘Run’ commands

%5 LMX6 Quad-RealView ICE -

25 | MX6 UltraLite-Linux Help/tips on how to setup GDB init script

7 i .

35 LMX6 UltraLite-OBDS “Initialize’ commands

%5 1MX6 UltraLite-RealView ICE target remate localhost2331 -
# 1.MX6 UltraLite-Uboot m”ffﬂ' reset

25 MX6Q-U-boot Debug il monitor sleep 300 E
2 Test monitar reg cpsr = Oxd3

3 L

Filter matched 32 of 33 items

Apply Revert

@

target remote localhost:2331
monitor reset

monitor sleep 300

monitor reg cpsr = 0Oxd3

load

break main

5) Open Segger J-Link GDB Server:
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SEGGER J-Link GDB Server V4.98b - Config

— Connection to J-Link

:: i USB) [~ Serial Mo

" TCPAP

Target device

Tomail >
Juit i =15

Little endian =

— Target interface

S

—Speed Mizc. zettingsz

% Auto zelection ¥ Init regizters

 Adaphive clocking

o« I'IEIEIEI vI kHz

— Command line option

I-select I15E -device Cortex-A7 -if JTAG -zpeed auto -i

k. I Cancel E wit
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File Help
v Localhozt only
GDE |Waiting for connection I Initial JTAG speed |Auto *| [ Stayontop
[v Show log window
J-link. |Connected Current JTAG speed | 1000 kHz [~ Generate logfile

l—_|. - [ Verify download
| d26Y Little endian v [w Init regs on ztart

Log output: Clear lag

EJ] SEGGER J-Link GDB Server V4.98b (=] @ |3

Silent mode: of f
Single run mode: of f
Target connection timeout: 5000 m=
—————— J-Link related =ettings————
J—Link Ho=t interface: UsSE
J-Link =cript: none
J-Link =etting=s file: none
—————— Target related settings——————
Target device: Cortex—AY
Target interface: JTAG
Target interface =peed: 0kH=
Target endian: little

Connecting to J-Link. ..

J-Link iz connected.

Firmware: J-Link V9 compiled Aug 28 2015 17:49:4%8

Hardware: V9.10

S-H: 59101075

Featurei=): GDE, RDI. FlashBP. FlashDL, JFlash

Checlking target woltage. . .

Target woltage: 3.:25 ¥

Li=ztening on TCP<IP port 2331

Connecting to target. . WARNING: At least one of the connected devices i=

WARNING: At least one of the connected devices i= not JTAG compliant (IE]

J-Link found 3 JTAG device=s, Total IRELen = 13
JTAG ID: 0xGEBAOO477 (Cortemx—A7)

Connected to target

Waiting for GDE connection. . .

4 111 F

0 Bytes downloaded 3 JTAG devices, IRLen=13

m

6) Debug

1
S C/C++ - Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run Window Help

i |§}vﬁvum\\\ F 3 B RS AR SRS IR
1 Zylin JLink GDB Debug-Native

I Project Explo... 2 Streamline D... = O : .
VX6 UltraLite-OBDS
mE v
- - ZF 3 Test
£ imxGEnerypt #r 4 ZLG i.MXBUL JLink
i i in
o obee #5 5 1.MX6 Ultralite-Uboot
4 |5 uart-mx6ul " = R
@l Includes #F 6 MX6Q-U-boot Debug
(= Debug £ 7 i.MX6 UltraLite-Linux
= include %5 8iMX5 Ultralite-RealView ICE
el main-e Debug As »
|c] vart.c .
[ varth Debug Configurations...
uart.
2| jlink.gdbinit Organize Favorites...

|&| scatter.scat
U uboot-imx
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& Debug - uart-mx6ul/main.c - Eclipse Platform ol & | =
Flle Edit Source Rafactar s Project Run Window Help i
- | @ A0 -85 - A e Quick Access
4 Debug =<[i% ¥ = B 0 Variables & B § v =8
4 3 Zylin JLink GDB Debug-Native (Zylin Embedded debug (Native)] Name Value
4 @ Embedded GDB (15/3/22 F#505) (Suspended) e _result 10507780
4 o Thread [1] (Suspended: Signal 'SIGTRAP' received. Description: Trace/breakpoint trap.) 2 log_buf 0x0091efb0
= 1 main() main.:96 0x0090021c - tout 10507780

15 Ciyagarto-20121222\bin\arm-none-eabi-gdb.exe (15/9/22 T45:05)
15 Ci\syne\DS-5 Workspaceluart-m6ul\Debug\uart-myx6ul.axf (15/9/22 F4FS:05)

[&] mainc 53 =g Outline Z Disassembly | [ Memory 5 g v =0
init_debug_uart(&uartl, 115200); - OF 3 % [0x00910000 : 0x910000 <Hex> I g New Renderings.
@ 0x00910000' — .
S = C oo T i e Py Py P P P

@0010016 @1 61 @1 61 o1 6L el 61 el el
eo010020 @2 62 62 02 @2 62 @2 02 02 62
@alea3e @3 63 @3 @3 @3 63 @3 @3 03 @3
@0910008 (8 A2 D9 BB Fl BE BF 7F (6 3F
@o010058 23 A7 FF 43 F8 DD 32 BA 19 FD
eesleese D8 A6 35 85 7A 4 CC 28 74 8E
@@9l6e76 14 72 38 9 93 68 14 BF SA 66
@0010088 7F SC @A (7 FA FO  4C D SA 34
60016098 SO B5 6F D6 DA FL A7 C6 E1 6O
@@9169%8 93 61 €5 65 89 E4 (6 DB 36 7E

laxf (15/9/22 F45:05)

<
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Copyright (c) 2014, Freescale Semiconductor, Inc.
All rights reserved.
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