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1.Introduction

This application note is intended to introduce the
ARM DS-5 IDE debug functions based on an MX6UL

EVK board.
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i.MX 6UltraLite-Low-power, Secure, ARM® Cortex®-A7 Core

2. ARM® DS-5 Development Studio Introduction

The ARM DS-5 is a professional software development solution for Linux-based and bare-metal
embedded systems, covering all the stages in development, from boot code and kernel porting to
application debug.

DS-5 includes the following component tools:

1. Eclipse-based IDE combines software development with the compilation technology of the DS-5
tools.

2. DS-5 Compilation Tools.

3. DS-5 Debugger, together with a supported debug target, enables debugging of application
programs and complete control over the flow of program execution to quickly isolate and correct
errors.

DS-5 has three different editions: Community, Professional, and Ultimate. This Application Note is
based on the ARM DS-5 Ultimate Edition.

3.i.MX 6UltraLite-Low-power, Secure, ARM® Cortex®-A7
Core

Expanding the i.MX 6 series, the i.MX 6UltraL.ite is a high performance, ultra-efficient processor family
featuring an advanced implementation of a single ARM Cortex-A7 core, which operates at speeds up to
528 MHz. The i.MX 6UltraL.ite applications processor includes an integrated power management
module that reduces the complexity of external power supply and simplifies power sequencing. Each
processor in this family provides various memory interfaces, including 16-bit LPDDR2, DDR3,
DDR3L, raw and managed NAND flash, NOR flash, eMMC, QSPI SPI, and a wide range of other
interfaces for connecting peripherals such as WLAN, Bluetooth™, GPS, displays, and camera.

e Features
— ARM Cortex-A7 @ 528 MHz, 128 KB L2 cache
— Parallel LCD Display up to WXGA (1366x768)
— 8/10/16/24-bit Parallel Camera Sensor Interface
— 16-bit LP-DDR2, DDR3/DDR3L
— 8/16-bit Parallel NOR FLASH / PSRAM
— Dual-channel Quad-SPI NOR FLASH
— 8-bit Raw NAND FLASH with 40-bit ECC
— 2XMMC 4.5/SD 3.0/SDIO Port
— 2xUSB 2.0 OTG, HS/FS, Device or Host with PHY
— Audio Interfaces include 3x 12S/SAI, S/PDIF Tx/Rx
— 2x10/100 Ethernet with IEEE 1588
— 2x12-bit ADC, up to 10 input channel total, with resistive touch controller (4-wire/5-
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4
i.MX 6UltraLite-Low-power, Secure, ARM® Cortex®-A7 Core

wire)
— Partial PMU Integration

— Security Block: TRNG, Crypto Engine (AES/TDES/SHA/RSA with DPA), Tamper
Monitor, Secure Boot, SIMV2/EVMSIM X 2, OTF DRAM Encryption, PCI4.0 pre-
certification

— 14x14 289MAPBGA 0.8mm pitch
— 9x9 289 MAPBGA 0.5mm pitch

St e i.MX6UL

CPU Platform
ARM Cortex-A7
32KB I-cache 32KB D-cache
NEOMN ETh
128 KB L2-cache

Multimedia

2
:
:

Power Mgmt

External Memory
|  ParallelNORFLASH |

| Dual-ChannelQuadSPI x1 |

Internal Memory
[ 96kBROM | 16-bitDRAM Controller
I 128 KB RAM | LP-DDR2/DDR3/DDR3L

Security

Figure 1. i.MX 6UL MPU Block Diagram

i1 Optional
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Requirements

4. Requirements

e ARM DS-5 Software for Linux or Windows

 ARM RealView-ICE Debugger or J-LINK Debugger

e i.MX 6UtraLite EVK Rev.C (HW rework needed)

e JTAT Connection Between Debug and i.MX 6UtraLite EVK
e Ethernet/USB Connection Between Host PC and Debugger

Figure 2. i.MX 6UL-EVK board

NOTE:

The JTAG Port pin is reused by Audio codec WM8960 SAI2 pin on the
I.MX 6 UL-EVK board. In order to correctly connect to the JTAG port of
the board with the RealView-1CE Debugger or the JLINK debugger, five
resistances R1432, R1407, R1431, R1433, and R1434 need to be removed.
This is shown in the following figure.

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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SAR SYNO % i DACLRC MICBIAS [—
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SAIZ_MCLK > MCLK 29
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Figure 3. i.MX 6UL-EVK Hardware rework for JTAG pin

The RealView-1CE Debugger is connected to the i.MX 6UL-EVK board via the JTAG port:

ARM DS-5 IDE

Figure 4. i.MX 6UL-EVK connection with RealView-ICE Debugger

5. ARM DS-5 IDE

The ARM Development Studio (DS-5) IDE is based on the Eclipse Platform.

The workbench is the main development environment where you can manage individual projects,
associated sub-folders, and source files. It uses a single folder called a workspace to store files and
folders related to specific projects. A typical workbench window contains one or more perspectives, a

set of related views, editors, menus, and toolbars.

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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ARM DS-5 IDE

DS-5 uses the C/C++ and DS-5 Debug perspectives.
Further details can be found at: http://ds.arm.com/

5.1. How to install
The ARM DS-5 can be found at: http://ds.arm.com/downloads/. Install it by following the step by step
wizard.

Open DS-5 IDE, click the Help menu, select the ARM License Manager, and generate a 30-day free
license.

ARM License Manager
Q Choose network interface
View and edit licenses Choote & network interface that the license will be locked to
Configure licenses and diagneose icensing problems.
3 The new hcense will be locked to one of your computer’s network intesfaces. & is recommended to select 2
Configuration | Dj ics| physical nebwork interface. The Brense will stop working if a vieuad retwonrk interface is selected and it MAC
| Umgnethes | sddreds later changes.
Metwork intertace: | TFT - IntedR) B2579M Gigabit Network s -
J:EJIHIIE I
Select License Type
Select the type of hoente that you would ke 1o use.
1) Use a icense file, lcense server, serial number, or activation code
@ Generate & 30-day evalustion license for D5-5 Ultimete Edition
@ T T [

Enter the ARM developer (Sibver) sccount details

I Enter account details:

Emaik

Password:
Forgot password? Click h password,

WView and edit licenses
n't have an account? Click hierd to create one

Configure licenses and diagnose licensing problems,

Configuration _Diagnogtic
[5-5 Uitimate Edition (30-day Evaluation). Add License...

Delete License

Select the toolkit that you inbend Lo e
:
® T =

Figure 5. Install the license
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ARM DS-5 IDE

When connecting the RealView-ICE Debugger with the Host PC via Ethernet/USB for the first time,
you may need to update the debugger firmware. To do this, open the Debug Hardware Update in the
Windows Start Menu and update the firmware with the following wizard:

.. ARM DS-5v3.21.1
[S ARM DS-5 License Management
B D5-5 Command Prompt
M DS-5 Online Documentation
& Eclipse for DS-5
€ Examples Index
& Release Notes
13 Uninstall ARM DS-5 v5.21.1
|. Debug Hardware
B% Debug Hardware Config IP
u* Debug Hardware Configuratic

gg Debug Hardware UEE&:

o

- B

5 b

]

b ey e

b

-

b Partedin

R L A = il Lk bl oy

e Bt

=

Sk Thry Ml s B0

V1 Update - ¢

Help

Wieww

e,
(S T Version Info.. Crrl+1
Restart
Wension
4230 buld 36
HIRES STl
A Y iplate - G Thes Hlend ao- 149941 ETETa]
Pl Vies EVI Halp
P Al
|l Pl X
= e ]
e [ —

The wpdate bat been v cetrhaly imtaled peb the Keafoew ICF
Fpae dose i sppicetion belcer aBempling 1o wne Fo Reelvies 10E Configrraiion tool.

=3

LT

Figure 6. Update the RealView-ICE Debugger firmware
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ARM DS-5 IDE

5.2. How to create a project

Eclipse IDE can show a range of programs. There are two classes of project; the first class of project

requires ARM DS-5 to build and the binary image. Create the project as follows:

' © C/Ca+ - Eclipse Platform
[File] Edit Source Refactor Navigate Search Project Run Window Help
New AltShiftsN » | £ Makefile Project with Existing Code
Open File... T Ces pmlﬂ_.____h
Close Ctrl+ '..:‘“‘*EL._CM—N_.——J
e
Close All Cutsshifeew |3 | Profect..
s cthes | E Cenvert to a CfC++ Project (Adds C/C++ Nature)
Gire Ak a: Source Folder
Save All Culeshines |8 Folder
Revert € Source File
| [nf Header File
Move:: | % Filefrom Template
Rename... F2 G Closs
Refresh F5 E
Convert Line Delimiters To » |3 | Othera, CuteN
Figure 7. Create a built project
You must select the correct Toolchains to build this project:
o ]
C Project —

Create C project of selected type [

Project narme:  uart-rmoGul

[T Use default location

Location: EXlocal_programbimmodGuluart- madbul

Choose file system: [ddnult -

Project type:
I ‘.u_L.':-.- Executable
& Empty Project
& Hello World AMNSI C Project
(&= Shared Library
& (= Static Library
» = Makefile project

Toclchains:
e ———
uﬂf"_ Compiler 5 (DS-5 h_.f.uﬂ:;ig)_)
Cygwin GCC
GCC 4.x [arm-linux-gnueabihf] (D5-5 built-in)
MinGW GCC

[¥] Show project types and toclchains only if they are supported on the platform

@ <Back [ Nes> | Finish [ cance

 Browse..

J

Figure 8. Select ARM Compiler 5 Toolchains for building

The second class of project is when ARM DS-5 is not used to build the project. The project can be built

by Linux Host. You must import existing source codes:

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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Irilie] Edit Source Refactor Navigate Search Project Run Window Help

ARM DS-5 IDE

Ctrl+N

Import Existing Code

Create a new Makefile project from existing code in that same directory

New Alt+Shift+N » @Ie Project with Existing Code
Open File... C++ Project
Close Ctrl+W U
Close All Ctrl+Shift+W 9 Project..
Save Ctrls S Convert to a C/C++ Project (Adds C/C++ Nature)
Save As... f19 Source Folder
Save All Ctsshiftes | & Folder
Rt |¢!  Source File
[n/ Header File
Move... [$ Filefrom Template
Rename... F2 & Class
2] Refresh F5
Convert Line Delimiters To | | Other.
© New Project [=[=]=]

Project Name

Tinwe_imx_3.14.38

Existing Code Location

H\work\code\linux_imx_3.14.38

Languages .
Wic Fcer
Select root directory of existing code
Toolchain for Indexer Settings
<none>
ARM Compiler 5 (DS-5 built-in) . video &
Cygwin GCC I
GCC 4.x [arm-linux- b4 WDBownioad
MinGW GCC 4 ). work 3
4 | code
4| | linwimx_314.38 |
Show only available toolchaing > 8 arch
> 4 block -
©) Folder: lnux_imx_3.14,38 -

Figure 9. Create a no built project
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RealView-ICE Debug

6. RealView-ICE Debug

Realview-ICE is a powerful ARM core debugger, it supports JTAG port connection.

Figure 10. RealView-ICE debugger

6.1. Debug Bare Metal Code

Open ARM DS-5 and create a built project as shown in section 5.2. Import the source code to the

project:

Import rescurces from the local file system into an existing project. H

Select an import source:
|type filter text |

4 [ General
D Archive File

[ Existing Projects into Workspace
1 Preferences

b CfCes

b QS

» (= Remote Systems

b (= Run/Debug

> [ Scatter File Editor

» (= Target Configuration Editor
b (= Team

® [ <Back | Next > [ Finish

| o]

File system
Import resources from the local file system. @J
T
From directory: EA\Debug Tools\ARM DS-5\uart-mubul (\m | )
<> V] = uart-mobiul ) V] [ .cproject
¥ [ project
W] [€ main.c
] [8) scatterscat
[ uart.c
(€] uart.h
[ Filter Types... | [ selectAl | [ Deselectal
Into folder: uart-imbul
Options
| Overwrite existing resources without warning
| Create top-level folder
Advanced >>
@ [Lo<Back. ] Nedt> ] Finsh D Concel

Figure 11. Import the source code to the project

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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RealView-ICE Debug

Configure the Project Properties then select the ARM C Compiler Target:

type filter text

» Resource
Builders
Build Variables
Environment

i i:n!
Teel Chain Editer

» CjC#+ General
Project Referances
Run/Debug Settings

Source Refactor .NIvl'gm Search Project Run  Window

LS s RGN E T e @

(2 Broject B £2 | [+ Streamli..

(= Debug,
b include

b @ maine |

o[£ vartc
& W varth |
] scatter,

EE

=
S-SR 70 }

Open in New Window
Copy

Paste

Delete

Move...

Rename...

Import..

Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects
Build Configurations

Make Targets

Index

Show in Remote Systems view
Profile As

Debug As

Run As

Team

Compare With

Restore from Local History...
PyDev.

4% Run C/C++ Code Analysis

Settings

=] €] maine =2

S e a_n

<
"p

-
e

Rrovwy

Configuration: | Debug [ Active ]

v [Mansge Configurations..|

) Tool Settings | & anildsnpsl':: Bui:l.\\rﬁlu:tl 5] Bimnynamrslﬂ Ermrlinrsom]

4 1§ ARM C Compiler 5

= Preprocessor
( Includes

(2 Source Language
(2 Optimizations

(5 Debugging

(2 Warnings and Errors

 Contex-AT.no_neonno_vip_>

Target CPU (--cpu)
Byte order |De|'auk
Instruction set [Defaut

[Jinterworking (--apes= finterwork)

[ Disable unaligned accesses (--no_unaligned access)

Target FPU (--fpu)

n

& Miseell
4 1§ ARM Assembler 5
(2 Target
(& Preprocessor
(5 Debugging
(2 Warnings and Errors
(8 Miscellanecus
4 & ARM Linker 5
(2 Target
(& Image Layout
(2 Libraries
(2 Optimizations
(8 Additional Information
(2 Warnings and Errors
(B Miscellanecus

Floating-paint mode (--fpmode) |Ddault

floating-point PCS (~apes) | Defoult

"] Generate enumerations as integers (--enum_is_int)

Wide character size [Defautt

(o J[ coma ]

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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RealView-ICE Debug

Select the ARM Assembler 5 Target Configuration:

= Properties for uart-mxGul

Setings

I> Resource

Builders
4 C/C++ Build
Build Variables

Environment

Configuration: ’Debug [ Active ] ‘] iMan&geConﬁgurations...] F

i Toal Settings ‘ # Build Stepsl 1 Build Arﬂfactl Binary Parsers | @ Error Parsers|

Logging
Settings a BBy ARM C Compiler 5 Target CPU (--cpu) @-A’Lnoﬁneon@
Tool Chain Edit B Target
g Mnain sdrer = 1arg Byte order iDefau\l ']
> C/C++ General @ Preprocessor
Project References (# Includes Instruction set iDefau\t v]

Run/Debug Settings @ Source Language [ Interworking (-apes=/interwark)
(# Optimizations

(# Debugging

(# Warnings and Errors

Disable unaligned accesses (--no_unaligned_access)

m

Target FPU (--fpu)

(# Miscellaneous Floating-point mode (--fpmode) iDefau\t ‘]
4 3 ARM Assembler 5 Flos it BCS lDef : ]
' oating-pain (--apcs) Fau hd

@7 Preprocessor
(# Debugging
(# Warnings and Errors
(# Miscellaneaus
4 B ARM Linker 5
(# Target
@ Image Layout
(& Libraries
(# Optimizations
(# Additional Information
(# Warnings and Errors
(# Miscellaneous

oK ” Cancel

Figure 13. Select the ARM Assembler 5 Target
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RealView-ICE Debug

Select the ARM Linker Target Configuration:

..ty-pe filter text Settings Prchvw
© Resource o
Builders Configuration: [Debug [ Active | '] [Mmugetanﬁynlima] '
4 CJC#+ Build
Build Variables
Endronment ) Tool Settings | & Build Steps | Build Artifact | [ Binary Parsers | @ Error Parsers |
Logging
Settings 4 W) ARM C Compiler 5 Target CPU (~
Tool Chain Editor (% Target
Target FRU (-
b CfC++ General (5 Preprocessor arget FPU ()
Project References (2 Includes
Run/Debug Settings (& Source Language
(% Optimizations
(& Debugging &

(& Warnings and Errors
(38 Miscellanecus
4 ) ARM Assembler 5
(5 Target
(8 Preprocessor
(2 Debugging
(% Warnings and Errors
[ Miscellaneous

(5 Libraries
(& Optimizations

(5 additional Information
(# Warnings and Errors
(& Miscellanecus

Figure 14. Select the ARM C Linker Target

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016

Freescale Semiconductor, Inc. 13



RealView-ICE Debug

Select Image Layout (Scatter file) Configuration,

@ Properties for uart-mudul
type fiter text
* Resource
Builders
 CjCe s Build
Build Variables
Ervircnment
Legging
Settings
Toal Chain Editor
v CCe s Genreral
Project References.

Run/Debug Settings.

Settings

Configuration: [Debug [ Active ]

) roelSm»v]_i' Iuddsupsl

Build Artifact | ki) Binary Parsers | @ Error Parsers |

["a ® ARM C Comgiler 5

(2 Target
{3 Preprocessor
2 tocludes
{3 Source Language
2 Optimizations
(5 Debugging
(22 Warnings and Errors
(3 Miscellaneus

4 18} ARM Assembler 5
(5 Target
(32 Preprocessor
(35 Debugging
& Warnings and Errors
3 Miscellanecus

2 ) ARM Linker 3
33 Target

(F branes

5 Optimizations.

;g Addisional Information
5 Warrings and Errars
8 Miscellameous

Image entry point (--entry)
RO base address (--re base]

RW base address (--rw _base]

1 bave sddress (-5 base)

Scatter file (-scatter) [ Browse... ] r

Figure 15. Select the scatter file

OxFFFEFFFF |

SDRAM

OxFFFFFFFF 1 H

ARM_LIB_STACKHEAP

0x00903000

APP_CODE

* (+RO, +RW, +ZI)

Execution region

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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RealView-ICE Debug

Build the project; right click at the project title to select Build Project:

File Edit Source Refactor Navigate Search Project Run Window Help

O~ w2 - % -~ Bug-a8~&d-a-i%-0
[ Project E.. &2 | i+ Streamli.. = O €] maine =2
P e ee 1
— = = 66 S UARTL TXD */
« G varemasa > lTx_DaTA_
+ il Inelud RX_DATA,
- s Debug G inte -
= include Open in New Windaw
- [ maine {const cha

+ € uarte lr_‘ A "pusrt = {
. [ uarth | [ Paste
& scatter] 3 Delete
Move..

coues 8 [2! Problems 1 Tas [T Properties [l Commands
Rename... CDT Build Console [uart-mxB0

im  Import.

[ bbug_uart(s 4150 286 38 32 2] ® ROM Totals

< Build %'E =

Clean Project

Fig(ys

£ Rafresh 5 banslia, 2
Close Project
Close Unrelated Projects

Total RO Size (Code + RO Data)
Total RW Size (RW Data + ZI Data)
OM Size (Code + RO Data + RW Data)

4188 (
4476 (

4.89kB
4.57k8)

str("Hello
Build Configurations lo from 4.
Make Targets

Index

v v

Show in Remote Systems view
Profile As

Debug As

Run As

‘:{"’°'= =2 ‘Finished building target: uart-mx6ul,axf’
ime. e

v vy oww

Team

Compare With

Restare frem Local Histery...

PyDew »
#*  Run C/C++ Code Analysis

Properties Alt+Enter

15:49:33 Build Finished (took 1©s.153ms)

Figure 16. Build the project

Configure the DS-5 debugger connection:

AR
O [Debugger]: Debugging frem a symbel, but no symbel fles defined in the Files 1l

Window Help TEICES | N0 Uraie-Reaiew IGE_—>
oo oo o e RN T T e

2 = - Select target 4
1i.MX6 UltraLite-RealView ICE S ey Selec the marfachrer, Bowd, projed type snd dibup spruion o wie: urrently seicieds
* T 576+ 3 Prstino ey Nl gioai- numlarmxmmmma i Bere Mot Duhng‘;wbe;h; Cortenca?
------ ._---4 &  21MX6 Quad-RealView ICE
Flee platferms
«; | & 3iMX6 DualLite-RealView ICE MKE ol (Generic) =
L TXD */ o EMS Selotite (Genaric)
\D_UARTL_| Debuc A s & WeTET LMXE SeleX Sabes 508
L RXD */ il o esPytheacsivisy
0 B Java l re Metal bug
\D_UART1_| Debug Configurations... = W“’""m“
o Jtind - Linux Appication Debug ]
Organize Favontes... & o + Linux ¥ernel andjor Device Driver Debig |
; Kinetis L Series (Generi ol
*int_str(const char *src) ': m:‘:«": m.;um e i

[ PyDev Django Worid vF:
£ PyDev Google App Run "*""‘ﬁ

[The currently selected platinrm is Freescale / &MX6 Uitralite{Generic) |

£
Sux
& Pythan Rin el

& Pythan unitest Yarcacs
‘ B e e conacioC -
D5-5 Diebugger wil connect to a RealView ICE to debug o bare metal applicaton.

Connections.

S e Db Crnci Tt Ao S5 =
Fiter matched 21 of 22 items Applyicn| | et

® | )

Figure 17. Configure DS-5 debugger connection

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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RealView-ICE Debug

NOTE:

if there is no “i.MX6 UltralLite(Generic)” item in Connection->Select
Target, copy folder “i.MX6 UltraLite(Generic)” in “mx6ul_evk_ds-5\DS-
5-Board-i.MX6 UL\Boards\Freescale” to path “$(ARM DS-5 Install
path)\DS-5 v5.22.0\sw\debugger\configdb\Boards\Freescale”.

Configure the DS-5 Debugger Files:

2 Debug Cenfigurations =]
Create, ., and run confiy
Create, edit or choose a configuration to launch a D5-5 debugging session.
YR © oper STl
2 = || Marmse: iLNOCE Ulralite-RealView [CE
type flter text :4__ cnn.-ﬁ Debugger Bos PEm— S.flm 8 Re: - -
[T Efcs = Appheation 2 RermcteSystemnsTempFiles
[E] CiC+ = Astach to Application Target Configuration @ 5 uart-mutal
[E] CfC « Pestmartern Debugger gl ! ] cproject
[E] C/C+ + Remote Apphration Application . 0 -project
a £ D55 Debugger warkspace _loc/uan-mdulDebugfuan-muiula & B Debug
£ LMKNG Duallite-RealView ICE ) - O Fraird
File System.. (| Workspace.. 3| Load bal
£ LMYE Quad-RealView ICE |—~ R LS [ish maino .
3 New_configuration Filag & rakefile
&' [ronPythan Run i ohjectemk
& LronPython uritiest ||'“"r't gymbols from file = iy sourcesmk
= Java Applet !'_——I & subdirami
T Java Applicaticn S =
i Jurit |Fie Systemn..| | Workspace. | o
A Jythan ran - [ih wort.e
a Hython unittest |ﬂ Lo include
B Launch Group L€ masn.c o
£ PyDev Django
I3 PyDev Google App Aun
@ Python Run
& Pyhon unimest @ m_é“:ﬂ_
L, Remate Java Apphcation
Filter matched 21 of 22 items it SR -
@ )

Figure 18. Configure the DS-5 Debugger Files Connection
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RealView-ICE Debug

To initialize the target’s chip register, select Debug Configurations-> Debugger-> Run target
initialization debugger script.

[Caxlar-

. = | Nome |
type filter text
€] C/C++ Application
[E] /C++ Attach to Application
[T] C/C++ Postmortem Debugger ) )
[€] C/C++ Remote Application ) Connect only ) Debug from entry peint @ Debug from symbel  main
4% D5-5 Debugger initialization debugger script (.ds / .py)
2 New_configuration T T e S
& KronPython Run .E-:-\Dabug Tools\ARM DS-5\scripts\ IMXGUL_DDR3L_1GB_16bit_default.ds '.m
d" TrenPython unittest || Run debug initialization debugger script (.ds / .py)
i Java Applet
(71 Java Application —
a7 Jythen run || Execute debugger commands
a Jython unittest
¥ Launch Group
ﬂ PyDev Django
43 PyDev Google App Run
ep Python Run
@ Python unittest *
Z R J lication
‘-, Remote Java App! 3 :
76 Zylin Embedded debug (Cygwin) _an working directony
4G Zylin Embedded debug (Native) Il [¥]Use defauit

, | - Connection ?@ ﬁlu.;:Q-_Dehugg;r: Eﬁ Osmfﬂlﬁ;; A.rgurnent;éi émironmm;__

Run control

»

File System... | | Worlispace..

Figure 19. Configure target initialization debugger script
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When the debug connects successfully, the DS-5 Debug Ul is displayed:

Fle Edt Source Refactor Navigate Search Project Run Window Help
e LIRS e S RO B e e Quick hccess | | BB
ﬂ-l}ehugf..ﬂ [bﬁ’q&‘l_ BAremote . = 0O | W Commands 52 B History Eécrip: B Gl D ~% =0 M=va. il %pe. g Y =0
L| AL IR IYEY: p—l B Linked: iMX6 Ultralits-Realview ICE* b S
Semihosting enabled automatically due to semihosting symbol de « B, Linked: iMX6 UltraLite-RealView ICE*
working directory "C:'sync\DS5-5 Workspace”™ ol | | e
|4 ‘. i.MX6 UltraLite-RealView ICE connected Vii:0 set debug-from main - Name v _" [Type, Count Siz
4 3 Cortex-A7 #1 stopped on breakpoint start B & Locals 0 variables
= Starting target with image C:\synciwerkspace\usrt-m6ul\Debugh— @ (= File Static Varisbles 0 of 1 variables
B Ny Tty -J # (& Globals 0 of 1 variables
Execution stopped at breakpoint 1: S:8x@@98e108 I
Tn eain.r '
‘ - ] m | [3 LR L] | b
LMX6 Ultralite-RealView ICE connected VA0 TR TR =
No O Support | Command; Press (At} for Content s (B | e G Fie i varia P
(& maing 2 =0 Mo Me.. $€Tra 230 B Mo.. SEve. o, =0
s ¢ - BLG AROAWMMMME »TJ- =
56 /* UaaT1 D */ B, Linked: iMX6 UttraLite-RealView ICE:Cortex-AT =
67 XGUL_PAD_UARTL TX DATA_UARTL TX(Bwee@lbebi); 00—
68 /* WARTL RXD */ Trace [cmmmlhmlw|
g: ; MXEUL_PAD UART1_RX_DATA__UART1_RX(8xB0@1beb1); b Bulier P ;
71 B ClC S T 30 vl
72= woid vart_print_str({const char ®src)
73 { M 2pp Console 13 W Target Corsole ) Error Log el =
74 struct m_uart "puart = (struct mx_uart *)(Buartl)->base; =
75 @A ~
76 while{*src){ B, Linked: i MX6 Uttralite-RealView ICE +
77 while (puart->uts & UART _UTS_TXFULL);
78 puart->utxd[@] = *srce+;
79 }
8 }
81
82 extern void init debug uart(struct hw_module “usrt, u32 baud);
]
54= int main{void)
a5
56 freq_populate();
27 vartl_omux_config();
s init_debug_uart(fuartl, 115200); A
A9
4 ¥
W LMX6 UltraLite-RealView ICE connected (Freescale - i MX6 UliraLite{Generic}) VWD

Figure 20. DS-5 Debugger Connected View
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Debug and Run:

B Commands I o & Uw ol % - 8 O % Br..

5:@xPa92a108 SE;..‘ freq_populate(); -
Deleted temporary breakpoint: 1

2 ' LMXE UltraLite-RealView ICE connected VD
4 * Cortex-AT #1 ftopped on breakpoint 22

= main+0xl8 Breskpoint 2 at S:9w@@9p0LFe
on file main.c, line 92
Execution stopped at breakpoint 2: S:@x@eoBdlFa
S:@xeeoealre 92,3  uart print str("Halle frod 1.MMeQ by All <

i

“Cifsync/workspace/vart-mxGul/n

- ¥

W LMXE UbtraLite-RealView ICE connected VIV
Command: Subrmit

No 05 Support 4 = ¥
& maine £ 5t Tra
vold vart_print_str{const char ®src) - b v [ -
: =
struct mx_uart “puart = (struct m:_uZ § : i I .
Trace | Capiure Device : Source I Ranges
while(*src){ 3 i E E
while (puart->uts & WART UTS TxF Buffer Used: 0B
puart-rutxd[B] = "srci+; - — =y T T —
: M Target Canscle <) Error Log
extern void init_debug_uart (st hwi_mod) u
int main{void) neLLo A L6, ‘
{ #ello n Cag,
freq_populatgf Hello n Cao,
uartl_i Feonfig(); Hello Cao.
init Ug_usrt(fuartl, 115203); Hello Cao.
Hella f len Cao.
hile (1) Hello len Cano.
{ tella n Cao.
=5 vart print str("Hello from i.MX wello len Cao.
printf(“Hells from £.MM6Q by Hello Can,
1 wella len Cao.
} Hello Len Cao.
tello 1len Cao.
wello Can, -

Figure 21. DS-5 Debug view
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6.2. Debug U-Boot Code

Before debug, the U-Boot must be compiled on a Linux Host.

Open the ARM DS-5, create a no-built project as in section 5.2, and import your U-Boot source code.

=

%a -Bﬁgﬂﬁm

[Fie] Edit Source Refactor Navigate Search Project Run Window Help

MNew
Open File...
Close
Close All
Save
Save As..
Save Al
Revert
Meve...
Rename...
o] Refresh
Convert Line Delimiters To

At Shift+N ¥

Ctibe W
Crle Shifts W

Cirl+S

Ctrl+ Shifts 5

v

i akefle Project with Bristing Code

aRR

dFm R R E

A @

Co+ Project

€ Project

Project...

Convert toa C/Cs+ Project (Adds C/C++ Nature)
Source Folder

Folder

Source File

Header File

File from Ternplate

Class.

Other... Cteb+N

Figure 22.

Import Existing Code
Create a new Makefile project from existing code in that same directory

Project Name
u-boot-imx

Existing Code Location

H:\work\code\u-boot-imx

Languages

M Fc++

Toolchain for Indexer Settings

<none>

ARM Compiler 5 (DS-5 built-in)

Cygwin GCC

GCC 4.x [arm-linux-gnueabihf] (D5-5 built-in)

MinGW GCC

[¥] Show only available toolchains that support this platform

e

@ C Fnsh |} Cancel

Create U-boot project

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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After the project has been created, use the following command to setup a boot SD card:
$ sudo dd if=u-boot.imx of=/dev/sdc bs=512 seek=2

Connect your i.MX6UL-EVK board Debug UART to your PC and open the PC’s serial terminal. Turn
on the power switch to boot the MX6UL EVK board; the serial terminal will then display the U-Boot

log if setup has been successful. Quickly type any key in the terminal view to stop the U-Boot at its
command line:

2 COM19 - ==

Figure 23. U-boot command prompt line
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Configure the DS-5 Debug Connection:

Create, manage, and run configurations
@ [Debugger): Debugging from a symbal, but no symbal fles defined in the Files tab

@xx|e:—>-

T type filter text

- Pe———— [£] €/C++ Application
v@vﬂvﬂvigﬁv; o v [€] €/C++ Attach to Application
S 1iMX6 Ultraite-RealView ICE i [E] /Ce+ Postmortem Debugger

[t] €/C+ + Remote Application
4 & [5-5 Debugger
W 1M Duallite-RealView ICE
£ LMY Quad-RealView ICE
&5 iMXG UltraLite-RealView ICE
£ MXEQ-U-boot Debug

eeme el 35 2 UMX6 Quad-RealView ICE
LT 25 31LMX6 Duallite-RealView ICE

\D_UART |
LR */
\D_UARTL |

Debug As b
Debug Configurations...
Organize Favontes...

“int_str(const char *src)

£ Test

@ IronPythen Run

é‘ TronPython unittest

B Java Applet

(5] Java Applcation

Ju JUnit

& Iython run

& hythan unittest

B Launch Group

[ #/0ev Django

13 PyDev Google App Run
& Python Run

& Python unittest

T Remote Java Application

=

Filter matched 24 of 25 items

|| N LMX6 Ultralite-Uboot

[+ Connection i) Files | % Debugger| B 05 Awareness| W0 Arguments | I Environment|
Select target

Select the manufacturer, beard, project type and debug cperation to use. Currently selected:
Freescale / iMX6 Ultralite{Generic) / Bare Metal Debug / Debug Cortex-AT

Filter platforms
MG Duallite (Generic)
» LMX§ Quad (Generic)
b 1MX6 Sclo (Generic)
» iMX6 Sclolite (Generic)
e SDB

4 iMXE Ultralite{Generic)
Debuy

» Linux Kernel andfor Device Driver Debug
[ Kanetis L Series (Generic)

& TWR-LS10214

b Wvhrid VFn

Tt omcion i)

D5-5 Debugger will connect to a RealView ICE to debug a bare metal apphcation.

Connections

Bare Metal Debul | Connection USB:137940077

)

@

Figure 24. DS-5 Debugger Connections Configuration
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Configure the DS-5 Debugger Configuration and click on start Debug at the bottom right:
M

Create, ge, and run i i :
Create, edit or choose a configuration to launch a DS-5 debugging session.

— = = :
Cexex Name: i.MX6 UltraLite-Uboot

[type filter text I|| (4 Connection Fi\eﬁ‘ Debuggery. G O Awareness| ¥- Arguments | B Enviranment |
[E] C/C++ Application

[E] C/C++ Attach to Application

Run control

[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application Debug from entry paint () Debug from symbol ‘main |
4 & DS-5 Debugger Run target initialization debugger script (.ds / .py)

. . .

#5 1.MX6 DualLite-RealView ICE ‘ | ‘ F Gmam | |erkspate... ‘

#5 1.MX6 Quad-RealView ICE

25 LMX6 UltraLite-RealView ICE Run debug initialization debugger script (.ds / .py)

[£% .MX6 UltraLite-Uboot| \ | [File System..| [ Workspace..

s _U-
Z :‘XGQ U-boot Debug Execute debugger commands
est
@’ IronPython Run r
é’ IronPythan unittest
] Java Applet
3] Java Application 3
Ju Junit s
37 Jython run . :
& Jﬂh ttest Host working directory Actions to perform after the connection is established }
on unittes
-

B Launch Group Uk i
ﬂ PyDev Django |$(workspacs_|uc:} ‘ | File System... ‘ |W0rkspacsu.
25 PyDev Google App Run
@ Python Run Paths
& Python unittest Source search directory ~

Remote Java Application
2 e ‘= ${workspace_loc;/uboot-imx}

= e M——
|Flle System e

[+] o
Filter matched 24 of 25 items Apply Revert
@ o Do

Figure 25. DS-5 Debugger Configurations
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When connected successfully, open the DS-5 Debug Ul, click on Run and then interrupt it when debug

starts:

& DS-5 Debug - Eclipse Platform = | B &R
ile  Edit | r Run Window Help
L v h T h Quick Access w E.u
75 Debug C.. & |7 Project E.. BHRemote.. = 0O [ Commands = 0 % Brea.. o = 0
| v % % % '%'f}uﬁ?? BEBES-% v
= T, Linked: i.MX6 UltraLite-Uboot ~ T, Linked: i.MX6 UltraLite-Uboot »
4 W i.MX6 UltraLite-Uboot connected Connected o running target Freescale - 1.MX6 Ultr
. cd "C:\sync\DS-5 Workspace
$} Cortex-A7 #1 running Working directory "C:\sync\DS-5 Workspace”
directory "E:‘\workspace\uboot-imx"
Source directories searched: E:‘\workspace\uboot-im
COM19 -
W i.MX6 UltraLite-Ubaot c
No 0S Support
= 8
y v
ed: i.MX8 Ultralite-Uboot =
100
sembly
@] Error Lag 2 =g
AE - xREE ~
Wessage Plug-in Jf=
L m i 1 o ad
{ T ¢
W . MX6 UhtraLite-Uboot connected (Freescale - 1. MX6 UltraLite(Generid))

Figure 26. DS-5 Debugger Connected View
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After the U-Boot has been interrupted, then Load, Add Symbols File and click on U-Boot:

Fle Edt Navigste Search Project Run Window Help

o AAMIBEEE i > H S i e el S Qi acces [ 8| B@D
4 Debug C.. 1 &Pﬂ:pctﬁ_ Bremote—~ = 0 [ Commands 52 | History 9 coripns = B | = Varia.. 9 Brea. B W Regi. 5 Expr.. 1) Func = B8
BluwmtRk| O-Z-puadRT BERe-% XEHn ~

4B, Linked: Test~
. . . G d to running target Freescale - .06 Ultr
% Add Configuration (without connecting)... ed "C:\syne\DS-5 Workspace”
Working directory “C:\sync\D5-5 Workspace™

directory "E:\workspaceluboot-iex"

Set Working Directory.—. ieusca disaces S v (2 examples u

Path Substitution... ek

= include

. Reset DS-5 Views to 'Linked'

® Trends Prevsion || e Aol e - e

=|| Auto Expand Call Stack Loads additional debug information into the debugger. & & post
5 Default Stack Depth ¥ b G;, scripts
Always Show Cares |7 snapshot.commit
- * o test
% DTSL Options... g b & tooks

. = 4 u-bootbin
@u\uw-imﬂu-boot) File System... l- - 2 :.bom_;m

ctions " =
o [F| u-bootlds
Load Ox1874C000 = u-bootmap
- - 7 u-bootsrec L
L_|Set PC to entry point o disa
@ ok Cancel
oo @ o) ]
Waorkspace Log
|type filter text
Message Plug-in |
— r B ran - e
W Test connected (Freescale - LMX6 Ultralite{Generic])

Figure 27. Load Symbol File
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Run and then Interrupt the U-Boot, you can then see where Cortex-A7 has stopped and the functions in

the stack:
{055 Debuag - ubot-imffs/fatffatc - Eckpse Platform Lo | e
Fle Edit Source Refactor Navigate Search Project Fun Window Help
=y By rs e uick Aceess 1 28| BRI
£ Debug . 1 [5ProjectEe HRemote. = O [ Commands 1 B = =8 Oy Brea I3 W =g
Blub %k A-Z-pnrned BhES-% X %
g B, Linked: Test® D Lirkadk Tesy*
mit
ERROR(CMD381): wadt for stopped imterrupted
interrupt
= Execution stopped at: S:@GFFISFRL
=i T3
SuazTRcEeE SIRIFFISFFC  THT 3, =l
add-symbal-file "E:\workspacelubont-imio-boot”
wit L
cont Enue
interrupt
Exeoution stopped at: S:BSFFTSFRC 4
SSEFTSFFC 11588 char "nextease = MALL; ~
a ] 1]
W Test coenacted V10 ) e
Mo 05 Suppont Command:  Submit
L fake B Gl s A ol
1144 firsttise = 1; .;;' L4
1145 & p—
while (isdir) { _ o el
int startsect = mydata->data_begin B U T Nt lomtrucions 10
+ START(dentptr) * mydate-»clusk_size; r ;
o LGP T RN, iddress | Opeode | Dassemtly _
S BAFFTSHFE Wk r3,[r2, o004 -
o | S1SFFTSFFC ST 3, )
dant = *deatptr; SImGEF T it do_fat_resd até36R ; GESFISF
fentptr = Adent; 5 e IFFTEAM LR r3,[pe. 5] ; [BOFFTE014] = B W
a m L]
idx = dirdelis{subnase]);
LB B O rrer Log i P 00 -
if (i v ) { 2 =
sebnase[1dx] = "\8'; Fe-EXBE ©
mextnase = cubnase ¢ idx 4 1; Workspace Log
* Handle multiple delimiters * e
ahile (TSOTROELIN "mextnant)) fypa Bty eyl
nextnasass: = r
0 ] |
if (dols 86 *extnase == 18} v |[SEEE PR .
i n L}

Figure 28. U-boot Debug View

6.3. Debug Linux kernel code

Before debugging, the Linux kernel code should be compiled on a Linux Host.

Enable and compile the kernel debug info options; this will include the symbol information for the
debugger in the 'vmlinux' kernel executable:
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@allen@daﬁnch ~fworkspace/linux-26-imx ol @

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <>
includes, <N> excludes, <M> modularizes features. Freas <Escx<Esc) to
exit, <> for Help, ¢/> for Search. Legend: [*] built-in [ ]
1079999999999999999999999999999999999999999999999999999999999999999999 X
printk and dmezq cptions --->
Compile-time checks and compiler options --->
[*] Magic SysRq key
(0x1) Enable magic SysRq key functions by default
Fernel debugging
Memory Debugging --->
[ ] Debug shared IR{) handlers
Debug Lockups and Hamgs --->
[ ] Panic on Oops
(0) panic timeout

vit)

X
X
x
X
X
&
X
X
X
X
B

< Exit > < Save > < load >

¢ Felp »

Fernel hacking

494999994999999999999999999499999999999999999994949999959999999999999999%)

Compile-time checks and compiler options
Arrow keys navigate the menu. <Enter> selects submenus --=> (or empty
submenus ----). Highlighted letters are hotkeys. Preasing <¥>
includes, <N» excludes, <M> modularizes features. Fress <EscX<Esc> to
Legend: [*] built-in [ ]
$999109797999999999999997999997 X

[*] Ensble deprecated logic

[*] Enable _must check logic

(1024) Warn for stack frames larger than (needs gec 4.4)
[ ] Strip assembler-generated symbols during link

[ ] Generate readable assembler code

[ ] Enable unused/obsolete exported symbols

[*] Debug Filesystem

[ ] Run 'make headers check’ when building vmlinux

v(t)

¢Exit> <Pelp> <Gave> < load > :
09999999999949499999999999999999949494999999997999999999999949499999999%)

)

Figure 29. Configure kernel make menu

NOTE:

If your .MX6UL-EVK board runs Linux kernel version
“imx_3.14.38_6ul_ga”, you must apply this patch for JTAG:
0001-For-DS-5-debug-and-uart-console-work-normally.patch

Then build the kernel on Linux Host.

Setup a boot SD card following the MX6UL Linux User Guide.

Connect your i.MX6UL-EVK board Debug UART to a PC, open the serial terminal of the PC, turn on
the power switch to boot the MX6UL EVK board, the serial terminal will display the kernel log if setup

successfully.

P COM19 - PuTTY

Figure 30. Kernel command prompt line
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Configure the DS-5 Debug connection:

Create, manage, and run configurations ﬁ\

: ) FIGE M
iype Bler tea

4 Connection iy Files | 4 Debugger| @ 05 Awareness | ¥ Argumants| B8 Emironment
{£] AT+ + Application

[ C/C+ + Adtach to Applcation 5""‘:’“ = v =
[€] CAC++ Postmortem Debugger Select the manutacturer, board, project bype operaon 1o use. Currently selected:
I X o b Freescale | INUIG Ultralite{Gemesic) / Linux Kemel andjor Device Drver Debug / Debug CortexAT

1.9 D55 Debigger Filter platfarms

G LhUCS Dusllive-RoalVeew ICE 2 7
£ LMXE Quad-RealView ICE UNDCE Gad t5anesic)
5 M6 UtraLite-Li LMXE Sl (Garesic)
£ LMXE Uttralite-RealView ICE KM Soncthn (Genarie)
45 iMXG UiraLie-Ubsot MK Sclol Sabee S8
£ MOB-U-boot D @ LNOGE Ultralite(Generic)
£ Test Bare Metal Debug

& lrondython Aun Limasn Aggication

@ Linux ¥Xermel and/or Device Driver Debug

Window  Help iy — o ol (TR cocandy seected pasor
=l s AL i " ot s L Series | ric)
R () R - e Pl e TR si07in
b —— 1 by : i
| 5 11MX6 UltraLite-RealView ICE & lython run Mo Vs
@ Iython unittest
wermn_mee) B 2 LMX6 Quad-RealView ICE B lediois Tt
2 : PyDew Cjango
U xp +/ | % 3 UM Duallite-RealView ICE 15 Wow Googe Ao un
:D::;RTJ." Debug e : :, :::: ::i:m D5-5 Debugger wil connect 1o a RealView KCE to debug a Linux kemel
Lt [

| T, Remate Java Application o o
D_UART1_| Debug Configurations...
i Kernal Debug | Comecta T8R0T >
Qrganize Favontes...

'int_str(':anst char "src)

Filter matched 25 of 26 tems.

Figure 31. Configure DS-5 Debug Connection

NOTE:
If there is no “i.MX6 UltralLite(Generic)” item in Connection->Select
Target, then copy the folder “i.MX6 UltraLite(Generic)” in
“mx6ul_evk_ds-5\DS-5-Board-i.MX6 UL\Boards\Freescale” to path
“$(ARM DS-5 Install path)\DS-5
v5.22.0\sw\debugger\configdb\Boards\Freescale”.
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Configure the DS-5 Debug Debugger Configuration, and start the debug:

& Debug Configurations

Create, ge, and run

Create, edit or choose a configuration to launch a D5-5 debugging session.

bd

CRX B3~

[type filter text

[c] €/C++ Application
[c] €/C++ Attach to Application
[c] €/C++ Postmortem Debugger
[c] €/C++ Remote Application
 #5 DS-5 Debugger
i.MX6 Duallite-RealView ICE
i.MX6 Quad-RealView ICE
i.MX6 Ultralite-RealView ICE
i.MX6 UltraLite-Uboot
MX6Q-U-boot Debug
MNew_configuration
Test
A’ IronPython Run
A" IronPython unittest
E] Java Applet
[T] Java Application
Ju JUnit
A7 Jython run
A Jython unittest
@ Launch Group
[ pyDev Djange
43 PyDev Google App Run
& Python Run
&' Python unittest
T, Remote Java Application

AR

Filter matched 25 of 26 items

Name: i.MX6 Ultralite-Linux

4= Connection Fileﬁ Debuggeh . : 08 Awareness | 69- Arguments| I Environment|

Run control

| »

Debug from entry point ©) Debug from symbol | main

[]Run target initialization debugger script (.ds / .py)

‘ ‘ File S',rstem...| ‘Warkspace..‘ ‘

[C1Run debug initialization debugger script (.ds / .py)

| [File System...| [Workspace...|

Execute debugger commands

m

Host working directory
Use default

[$tworkspace loc)

| [File system...| | Workspace...

Paths

Source search directol -

TS

@

| Debug D[  Cdlose

Figure 32. Configure DS-5 Debug Connection
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@ DE-5 Debug - Ecli

e

The DS-5 Debug Ul will then open, and Try RUN, or Interrupt menu.

s~ Q- g~ - -

4% Debug C... Project E.. 44 Remots ..

= B Commands &I
A ® % - X -. » 2

4 W& I.MXE UltraLite-Linux connected

cd "Cr\sync\D5-5
8 Cortex-AT #1 running

directory =

| &P comia - puTTy

workspace\linux-2
Source directories searched: E:

Connected to running target Freescale - i.MX6 Ultr
workspace”
Working directory “C:\symc\DS-

ol s
73] E23 [
% Brea.,

W i M¥E UltraLite-Linux
Ne OS Support

n

100

sassembly

@) Error Log £2

£ E | X

W i MX6 Ultralite-Linux connected (Freescale - .MX6 Ultralite(Generic))

Plug-in

Figure 33. Configure DS-5 Debugger Connected View
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Interrupt the Linux and then Load Symbols File:

filo:Edit: Navigut-Suarch: Project > Run-Window:- Help:
w0 ¥ :
| 4§ Debug C.. 3% |[2 ProjectE., JHRemote.. = O | [ Commands & B Hitory % scd

B % % % W% | DR
i | B, Linked: i MX6 |

| - = Connected to running target|
| g Add Configuration iwithout connectingl.. cd "Ci\synci\DS-5 Workspace’|
working directory *Ci\syne)| » - —
- directory “E;‘\workspace'lir| @ eyme 4 5_‘ L =]
Worki recto! Source directories searcheq @ sharedoint b it e
s ng Directorym e e somicon 21 0001-Enable-Hag-Dissble WMBS60p.. 2015/6/1¢ |
Path Substiwtion.,. L COPYING 2005512 8
] .- || CREDITS 20156/10 §
B, Res “s L) Kbuilld 2018512 4
'f‘ The ! - L Keonfig 2008312 §
= At - E || MAINTAINERS 201576710
il & Dot 3 3o L Makefile 2015/6010
| o A o ®mF | Module.symvers 20054718 §
'I . README 2015512 §
DT || REPORTING-BUGS 2015/5113 i =
id 1 e - i, ]
" EE—— — § map H015/6/10
Efworkopace/fnunc2 -ima/vmii. Dl System. Y Workspace: oty - 21501 '
il — s vad (D) —aé'@mﬁf'
. | ™)
kg e & s iasaybn st b=
T1Sex PC 1o entry point .« y
EENG wmlinus e
@ [_ox J[ cancel | 3
L T —— T i 3

W App Comole [l Target Con.. @) Error Log &1 8 Mx6UL Revd = 0
BE |G Ens -

Jtypq filter text _|

Message Plug-in | &

I.ﬂlu_..a_l & SPRPRN Y 11T ROFTPRS L NS "

-

‘mu&'%‘ . cted (Fr le - i MX6E Uliralit .-. Y

Figure 34. Load Linux kernel symbol file
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J-LINK Debug

Run and then interrupt the Linux, you can then see where Cortex-A7 has stopped and the functions in
the stack:

= D5S-5 Debug - linux-2.6-imxfarchfarm/mm/proc-v7.5 - Eclipse Platform EI@
File Edit MNavigate Search Project Run Window Help
T | BRI = B SR i - - - - Quick Access %‘l@u
% Debug C.. 5 [ ProjectE.. MRemote.. = O B Commands 3 [ = g ® Break.. X @ = g
STRCEE S JIC AR AN =T B G bR o - '
- G, Linked: .MX6 UltraLite-Linux = ‘G, Linked: i.MX6 UltraLite-Linux =
arrecrrap
2 "W L.MX6 UltraLite-lis cnnected VIV ~ | Execution stopped at: 5:0x88B1CCCS - @ S:0x80085D98 @ SyS_delete_module [Debugger Internal A32 (AR
: 5:@xBBPLCCCE MOV pe,1r @ S:0x80087E7C @ SyS_init_module [Debugger Internal A32 (ARM]]
|| add-symbol-file "E:\workspace\linux-2.6-1 @ S:0x80087F6C @ SyS_finit_module [Debugger Internal A32 (ARM)]

Enabled Linux kernel support for wversion
Execution stopped at: S:0x88@1CCC3

In thread 2 (05 thread id @)
S:@xBeelcccs 74,8 mov pc, 1r

JiE Cortex-A7 #1 stopped
4 = call stack

= cpu_cad®mp_do_idle+0x8 wait
a = All Threads continue
interrupt

Execution stopped at: 5:8x88@1CCC3
In thread 2 (05 thread id @)
S:8xB@B1CCCE 74,8 mov pe, 1r

1

» %% kthreadd #3 unknown (PID 2)
» K3 ksoftirgd/0 #4 unknown (PID 3)

% kworker/0:0 #5 unknown (PID 4 Nalt.
continue
- wrrTPID 35) interrupt
» %% kworker/u2:0 #7 unknown (PID 6) Execution stopped at: S:8x88@LCCC3E -
= — - < . 3
W i.MX6 UltraLite-Linux connected |
Linux Kernel: Enabled Command:
proc-v7.5 & = O W) Disa.. 2 i« = 0
* Idle the processor (eg, wait for interrupt). - &
=
4B, Linked: | MX6 ite-Linux =
= IRQs are slready disabled. . D Linked: i.MX6 UltraLite-Linux
=/ B & = <NextInstruction= 100
ENTRY (cpu_v7_do_idle) 5
dsh @ WFI may enter a low-power mode ==
i 1@x3ea1Ccla

1 @xB8801CCC4

ENTRY(cpu_w7_dcache_clean_area)

ALT_SMP(W(nop) ) @ MP extensions imply L1 PTW = = =
79 ALT_UP_B(1f) o
8@ mov pc, Lr
811 dcacﬂa_line_size r2, r3 Workspace Log
822 mcr pls, @, r@, c7, cl@, 1 @ clean D entry type filter text
83 add ra, re, r2z
a4 suhe P B B 2 Messane Plun-in 15

7 » 4 1 2

W .MX6 UltraLite-Linux connected (Freescale - i, MX6 UltraLite(Generic)) YM:0

Figure 35. Linux kernel debug view

7. J-LINK Debug

ARM DS-5 IDE supports the J-LINK debugger when Debug Configurations select Zylin Embedded
debug(Native) plugin. It based on GDB command between GDB-server and GDB-clinet.

7.1. Install software

Open DS-5, select Help -> Install New Software. To install the zylincdt plugin use the following
parameters:

Name: zylincdt
Location: http://opensource.zylin.com/zylincdt

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016
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http://opensource.zylin.com/zylincdt

J-LINK Debug

v e

Name: szlincdt

=

@

Location: http://opensource.zylin.com/zylincdtl

Archive...

Cancel I

oc ]

Figure 36. Add zylincdt plugin

Install the J-Link software and documentation pack at https://www.segger.com/jlinksoftware.html

[ software for Windows

¥ Download

Software and documentation pack for Windows ¥5.021 [17,894 kb]
md5 checksum: 0&ofeff4fb0b4186044808b156b9b220

Installing the software will automatically install the 1-Link USB drivers and offers to update applications 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...

Figure 37. J-Link software

After the installation is complete you will find the J-Link software in the start menu.
Next, 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://sourceforge.net/projects/yagarto

| http://sourceforge.net/projects/yagarto/

SEGGER - The Embe...

P~ || (2 Zylin AS - open source

sourcefarge

|Searcn | Browse Enterprise Blog Jobs Help

SOLUTION CENTERS  Go Parallel

Resources  Newsletters

@
IT Help Desk  grwwemeryoms
ServiceDesk Plus SOftwa re
Home / Browse / Development / Build Tools /| YAGARTO
Brought to you by: mifi
Summary Files Reviews Support Wiki News Code
¥ 4.4 Stars (20)

¥ 182 Downloads (This we=k
[ Last Update: 2013-04-24

Figure 38. GDB tools Download
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J-LINK Debug

7.2. Using J-Link to debug i.MX6UL

Open ARM DS-5, use File -> Import to import the demo code, or you can create a project as in setion
5.2.

= Import = 3] [
Select
E\‘l f]
Create new projects from an archive file or directory.

Select an import source:

|type filter text |

4 = General -
& Archive File
| Existing Projects inte Workspace |
7} File System
1 Preferences
4 = C/C++
[E] ©/C++ Executable
&% CfC++ Project Settings
Existing Code as Makefile Project
= CVS
(= Remote Systems
(= Run/Debug
= Scatter File Editor L9
(= Target Configuration Editor
o Team

m

F v v v v v

@ [ <Back [ Net> ][ Finsn | [ cancel

Figure 39. Import the demo project

ARM DS-5 Development Studio Debug i.MX6UL-EVK, Application Note, Rev. 0, 01/2016

34 Freescale Semiconductor, Inc.



Configure the Project Properties, select ARM C Compiler 5 Target,

vVvwwwvw

EREREF T

z
2

Golnto

Open in New Window

Close Project
Close Unrelated Projects

Build Configurations 3
Make Targets »
Index »

Show in Remote Systems view

Profile As

Debug As

Run As

Team

Compare With

Restere from Local History...

PyDev 3
4 Run C/C++ Code Analysis

vy v v v v

Properties

4

J-LINK Debug

type filter text

i+ Resource
Builders

Build Variables
Environment

Li g i in1i
Tool Chain Editor

» CfC++ General
Project References
Run/Debug Settings

Settings

»

Configuration: @g [ Active )

& Tool Settings | # Build Steps | ' Build Artifact | b Binary Parsers | @ Error Parsers|

4 1% ARM C Compiler 5
3,

2 Preprocessor
(2 Includes
(@ Source Language
&2 Optimizations
(5 Debugging
@& Warnings and Errors
(2 Miscellanecus

4 15 ARM Assembler 5
(B Target
(2 Preprocessor
(% Debugging
2 Warnings and Errors
(= Miscellanecus

4 15 ARM Linker 5
(2 Target
(5 Image Layout
@ Ubraries
(2} Optimizations
(& Additional Information
(& Warnings and Errors
(5 Miscellanecus

Target CPU (--cpu)

_ Cortex-A7.no_neon.no_vip _>

Byte order [Defn_u_ll

Instruction set |Dtﬁn|k

[linterworking (--apes =/interwork)
"I Disable unaligned accesses (--no_unaligned_access)
Target FPU (--fpu)

Floating-peint mode (--fpmode) |De¢hult

Floating-point PCS (~apcs) | Default
[7] Generate enumerations as integers (--enum_is_int)
Wide character size [Da-_hu_lt_

][

Cancel
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Configure the ARM Assembler 5 target:

2 Properties for uart-mx6ul

type filter text

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

o ==
R

Configuration: I Debug [ Active ]

*| [Manage Configurations...| ol

B Tool Settings ‘ﬂ‘ Build Steps

Build Artifact | Binary Parsersl @ Error Parsers|

4 5 ARM C Compiler 5
(22 Target
(£ Preprocessor
2 Includes
% Source Language
(% Optimizations
(& Debugging
(55 Warmings and Errors
(5 Miscellaneous
4 ) ARM Assembler 5

reprocessor
(& Debugging
(8 Warnings and Errors
(2 Miscellaneous
4 %3 ARM Linker 5
(22 Target
(22 Image Layout
2 Libraries
(2 Optimizations
(% Additional Infarmation
{5 Warmings and Errors
(& Miscellaneous

Target CPU (--cpu)
Byte order

Instruction set

Target FPU (—fpu)

Floating-paint PCS (--apcs)

@-A?ﬂo_ﬂeom@

[De‘fault

[Default

[l Interworking (--apcs=/interwork)

[ Disable unaligned accesses (-—no_unaligned_access)

m

Floating-paint mede (—fpmode) |Default

[De‘fault

Figure 41. Configure ARM Assembler 5 target

Configure the ARM Linker 5 target:

S Properties for vart-mxGul

type filter text

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

Settings

(BN B =)
Gw v

Configuration: [Debug [ Active ]

v [ Manage Configurations...| —

% Tool Settings |,ﬂ~ Build Steps

Build Artifact | [ Binary Parsers | @ Error Parsers|

4 I3 ARM C Compiler 5
(5 Target
(# Preprocessor
(# Includes
(# Source Language
(# Optimizations
(# Debugging
(# Warnings and Errors
(8 Miscellaneous
4 I ARM Assembler 5
(B Target
(& Preprocessor
{® Debugging
{ Warnings and Errors
(8 Miscellaneous
4 I ARM Linker 5
DD
Tage Layout
( Libraries
(# Optimizations
(& Additional Information
( Warnings and Errors
{8 Miscellaneous

Target CPU (--¢j

Cortex-A7.no_necn, no@

Target FPU (--fpu)

m

Figure 42. Configure ARM Linker 5 target
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J-LINK Debug

Select Image Layout (scatter file) configuration:

= Properties for uart-mx6

|t_',rpe filker text Settings [e=T = B
> Resource
Builders
4 C/C++ Build
Build Variables

Environment

o
Configuration: [Debusl [ Active ] '] i Manage Conﬁgurations...] 3

® Tool Settings |.ﬁ' Build Steps | 70 Build Artifadl Binary Parsers | @ Error Parsers

Logging
Settings 4 [ ARM C Compiler 5 Image entry point (--entry)
Tool Chain Editor @ Target RO base address (--ro_base)
[ C/C++ General @ Preprocessor
Project References (# Includes RW base address [--rw_base]
Run/Debug Settings (# Source Language 71 base address (--zi_base)

(& Optimizations e

(& Debugging Scatter file (--scatter) @ Browse...
(2 Warnings and Errars

2 Miscellaneous
a [ ARM Assembler 5

( Target

@ Preprocessor

# Debugging

& Warnings and Errars

(& Miscellaneous
4 [ ARM Linker 5
(& Target
ST
(# Optimizations
(# Additional Information
(& Warnings and Errars
2 Miscellaneous

m

@ [ ok || cancel

Figure 43. Configure ARM Linker Image Layout
Click the Build button to build the demo code.

" [* Problems | Tash’ @ [l Properties [l Commands
File Edit Source Refactor Mavigate Search Project Run al . i
- DT Build Console [uart-mxBU

s MNE| W@’}iaf'@?' RGNS 4150 286 38 32 ) @ ROM Totals
(25 Project Explorer 7
4 & uatt-mifiul
- &) Includes Total RO Size (Code + RO Data) 4188 ( 4.89kB
i Bhbeg ‘ Total RW Size (RW Data + ZI Data) 4476 (  4.37kB)
Ejindm OM Size (Code + RO Data + RW Data)
» &
|8} mainc
6 uate
[ uth ‘Finished building target: uart-mx6ul.axf’
= Jlink.gdbinit b
8] scatterscat

15:49:33 Build Finished (took 1@s.153ms)

Figure 44. Build the project
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J-LINK Debug

DS-5 Debug Connection Configuration and select GDB debugger path installed before:

and run

CBRX| B3~

MName: Zylin JLink GDE Debug-Native

‘typs fiter toxt

£& 1MX6 Quad-RealView ICE
&5 LMXE UltraLite-Linux
TF .MXB Ultralite-0BDS
&5 .MX6 Ultralite-RealView ICE
b LMXG Ultralite-Uboot
£ MX6Q-U-boot Debug
&5 Tast
5 ZLG L.MXBUL JLink

@ IronPython Run

& IranPython unittest

[ Java Applet

[T Java Application

Jur JUnit

a7 Jython run

A Jython unittest

- Launch Greup

[ PyDev Django

2 PyDev Google App Run

& Python Run

é" Python unittest

@, Remate Java Application

» 56 Zylin Embedded debug (Cygwin)
a = Plative

¢ Zylin lLink GDE Debug

Filter matched 32 of 33 items

<

Project (optional):

E Main \53 Debuggeﬂ - | Cbmmands| 73 Sourcew m Environmenq ] Cormmon

uart-mxbul

———

[¥] Apgi oo

_E-.‘_
Ci\synchDS-5 Workspacehuart-musul\Deku g\uid—mu

Search Project..| | Browse.. |

| Apply ‘ | Revert |

@

| Debug | l Close I

Create, ge, and run fi

CaxXl B3~

Name: Zylin JLink GDB Debug-Native

|type filter text

5 LMX6 Quad-RealView ICE
Z5 .MX6 UltraLite-Linux
5 .MX6 Ultralit=-OBDS
A5 .MX6 Ultralite-RealView ICE
b .MX6 UltraLite-Uboot
£ M¥6Q-U-boot Debug
ok Test
5 ZLG LMXBUL JLink
@ TronPython Run
é’ IronPython unittest
] Java Applet
[ Java Application
Ju JUnit
@ Jython run
@ Jython unittest
& Launch Group
EA PyCev Djange
23 PyDev Google App Run
eP Python Run
& Python unittest
[Z, Remote Java Application
> 5¢ Zylin Embedded debug (Cygwin)
4 3¢ Zylin Embedded debug (Native)
|76 Zylin JLink GDB Debug-Native |

Filter matched 32 of 33 iterns

m

Main |35 Debugger Commands} i Source} m Environmenq [ Common

Debugger: I Embedded GDB

Stop on startup at: |

H Advanced... l

Debugger Options

Main

e ———
GDB debug( C:\yﬁgann—?ﬁl?l?!?\bin\arm—nune—eabi—gdb‘ﬂD
————

Browse...

—

GDB command file:

GDB command set:

Protocol:

[C1verbose console mode

[T Use full file path to set breakpoints

(Warning: Some commands in this file may interfere with the startup operation of the debugger, for example "run")

Browse...

‘ Apply | ‘ Revert |

®

[ Debug [ close |

Figure 45. Select GDB debugger path
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Input six “Initialize” commands:
e target remote localhost:2331
e monitor reset
« monitor sleep 300
e monitor reg cpsr = 0xd3
e Jload
e Dbreak main

Create, and run confi

FEX| B3~ Name: Zylin JLink GDB Debug-Native

A5 ZLG LMXBUL Jlink
&' TranPython Run
é‘[ IronPython unittest
Ed Java Applet
B Java Application
Ju JUnit
& Jythan run
A" Jython unittest
@ Launch Group
E PyDev Django
25 PyDev Google App Run
& Python Run
é‘[ Python unittest
Z Remote Java Application
» 56 Zylin Embedded debug (Cygwin)
4 2 Zylin Embedded debug (Native)
5G Iylin JLink GDE Debug-Native

Filter matched 32 of 33 it=ms

m

1

‘Run’ commands

|type filter text | ’ Main| 5 Debugger | Il Command‘;\ 17 Source] B Environmerﬂ B Commonw
5 LMX6 Quad-Realview ICE o . . .
25 IMX6 Ultralite-Linux Help/tips on how to setup GDB init script
5 iMX6 UltraLite-OBDS s =% i
&5 LMX6 UltraLite-RezlView ICE target remote localhost:2331 -
Zh iMX6 Ultralite-Uboot menitor resst
25 MX6Q-U-boot Debug P H’IOHT!OI sleep 300
25 Test monitar reg cpsr = Oxd3
\oadl

Apply

Revert

@

I

Debug

J|

Close

]

Figure 46. GDB command
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J-LINK Debug

Open the Segger J-Link GDB Server:

SEGGER J-Link GDB Server V4.98b - Config [

— Connection toJ-Link

C & USB) I SesialNo.

" TCRAR

Target device

| Cortex-47

Little endian  «

— Target interface

JTAG =D

~Speed—————————— Misc. settings

f* Auto selection v Init registers

" Adaptive clocking

- I1EIDEI vlLH:

— Command line option

I—select USB -device Cortex-47 -if JTAG -speed auto -ir

oK. | Cancel | Exit

Figure 47. J-Link GDB Server

The following parameters indicate that J-Link has connected with the target board successfully:

EJ] SEGGER J-Link GDB Server V4.98b ol B =]
File Help

IV Localhost only
GDEBE IW’aiting for connection I Initial JTAG speed IAutn vI [~ Stayontop

J-lnk |Connected I Current JTAG speed II 000 kHz |lZ g::,:: z:;li:w
I—_I' " I~ Werify download
E2E0 Little endian [ ¥ Init regs on start
Log output: Clear log
Silent mode: off -
Single run mode: of f
Target connection timeout : 5000 ms
————— J-Link related settings—————
J-Link Host interface: USB
J=Link script: none
J-Link =s=ettings file: none
—————— Target related settings——————
Target device: Cortex—4A7
Target interface: JTAG A
Target interface speed: 0kHz
Target endian: little

Connecting to J—Link. . .

J-Link is connected.

Firmware: J-Link V9 compiled Aug 28 2015 17 49:48

Hardware: V9.10

S-H: 5910107%

Feature(s): GDB., RDI. FlashBF, FlashDL, JFlash

Checking target voltage.

Target voltage: 3.25 ¥V

listening on TCE-IP port 2331

Connecting to target. . WARHNING: At les=t one of the connected devices i=s

n

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

J—Link found 3 JTAG dewices. Total IRLen = 13
JTAG ID: Ox5BA00477 {(Cortex—AT7)

Connected to target

Waiting for GDB connection. .. -

< | m | »

0 Bytes downloaded ‘3 JTAG devices, IRLen=13 Yy

Figure 48. J-Link Connected With Target
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J-LINK Debug

Select the Debug button to debug the project:
.-

& C/C++ - Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run Window Help

= y " = 1 Zylin JLink GDB Debug-MNative
) Project Explo... 1 Streamline D... 1 > " ite_OBDS

MX6 UitralLite-OBD
4% 3Test

& imxGEncrypt !
& 4716 i.MXGUL JLink

= obds
4 5 vart-mxbul 5 5iMX6 Ultralite-Uboot

ai Includes 4% 6 MX6Q-U-boot Debug
Debug % 7iMX6 Ultralite-Linux
include 4% 8iMX6 UltraLite-RealView ICE
main.c

Debug As »

uartc ' . .

> arth Debug Configurations...

L uart
jlink.gdbinit Organize Favorites...

& scatter.scat

&I uboot-imx

Figure 49. Select J-Link GDB Debug

Stop the Debugger to watch the call stack and some debug information:

= - Eclipse Platform S
File cjoct felg
e o | O Grife®™ - - - - - Quick Access || 55 | B % 53§
49 Debug 52 = | T = O erVarables & B § i =0
4 =t Zylin JLink GDB Debug-Native [Zylin Enbedded debug (Native!l Name Value
mbadded GDB (15/9/21 F45:05) (Suspandzd) w0 _resuh 13507790
Thread [1] (Suspended: Signal 'SIGTRA?' received, Description: Tracs/breakpoint trap.) ™ log_buf 00091 8fb0
= 1 main() mai 0x0090021c - tout 10507789

p Ciyagar

& mainc 52 Disassembly [ Memory

83 init_debug_uart(uartl, 115266); B to % 3 % DxD0910000: 0a810000 <Hex= £1 - 55 New Renderings..
‘@ COMLD - PuTTY ) w Address 2 1 2 3 4 5 B 7 2 o A B [ o *

@oo108ea e B2 @@ 0P @3 8@ @0 @8 ©8 B8 03 8e

a
@e91ee12 81 91 €L @1 01 8L el @8l el el oL e1 81 @
eadleara a2z a2 8z ez a2 a2 a2 a2 a2 a2 L33 a2 az a
e0010038 B3 83 €z ez 03 a3 83 a3 @3 [-X] L 5] a3 @
o091804a 2 a
e@o1@esa 23 A7 FF 43 F8 DD 32 BA 19 FD B8 BC 18 O
80010068 DE A& el g5 A [} o« 28 74 8E 4 28 5A 2
em91@672 14 72 3 9 93 63 14 AP SR 66 D7 W A3 &
eevleesa 7 St @ (7 FA F9 4C @) SA 34 95 (A B2 O
©091€698 50 BS & D6 DA FL A7 C6 E1 @ BB EB 8 3
@001@0A 93 &1 ER 65 &9 EA (6 D@ 36 JE 46 57 BE 2

[
]
]

i
Lo}
.

1

.
]
a

Laxf (15/9/22 FT5:05)

Figure 50. J-Link GDB Debug View
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