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Software and Tools Enablement for QorlQ LS-Series

CodeWarrior
Development Studio
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Training and Hands-on Goals

- The following material has been developed so you...
...Become familiar with the LS2085A-RDB board
...Perform LS2085A-RDB board bring-up using CodeWarrior-ARMv8
...Perform U-Boot debug

2 PUBLIC USE
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AGENDA

- Lecture: Introduction/Overview

- Lecture: CodeWarrior

- Lecture: Board/Device Overview

- Activity: Create Bareboard Project

- Activity: Establish a CodeWarrior Connection
- Activity: Connection Diagnostic

- Activity: Flash Programmer

- Lecture: U-Boot Debug

- Activity: U-Boot Debug
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INTRODUCTION/
OVERVIEW




QorlQ TOOLS

CodeWarrior for ARMv8 ISA
CW-TAP




CODEWARRIOR




CodeWarrior Family

QorlQ Tools
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CodeWarrior Development Studio
A Complete Development Environment Under Eclipse

Eclipse IDE

- Configuration Wizards

- Plug-in Architecture

- 3rd party community

Build Tools

C/C++ Compiler

Initialization Tools

8

SOC platform
Initialization and
configuration

Run Control
CW-TAP

PUBLIC USE

I
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Debugger
- Multicore aware
- Cross-triggering
- Run/Stop of targets simultaneously
- Access to all on-chip resources
- Linux awareness
Software Analysis — Trace and Profile
- Leverages chip capabilities
- Profiling Unit
- In system trace buffering
- Trace/Code/Performance Viewer
- Offline trace visibility

h o
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CodeWarrior Aids Debug Through Multiple Phases

- SoC and board bring-up
- Single-core and multicore (AMP) bare-metal debugger
- Device introspection: core and SoC registers, memory
- U-Boot

- Linux OS development
- SMP aware kernel debug
- Device driver development and debug
- Aligned with QorlQ SDK & Linaro GNU toolchain

9 PUBLIC USE
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CodeWarrior Aids Debug Through Multiple Phases (2)

- Linux application development
- GNU debugger compatible + extensions for Linux application debug
- Linux target information: System Browser Linux kernel module development and debug

- Aligned with QorlQ SDK and Linaro GNU toolchain
- Target debug agent

- Performance Analysis
- Core performance metrics and scenarios
- SoC performance metrics and scenarios
- Profiling from trace

10 PUBLICUSE #NXPFTF xl



CodeWarrior Aids Debug Through Multiple Phases (3)

- Non-intrusive debug through trace
- Core and SoC trace sources: configuration, extraction, visibility
- Post-mortem debugging: offline trace
- Debug-print
- Linux aware trace
- Linux kernel trace
- Code Coverage

11 PUBLIC USE
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CodeWarrior: U-Boot Debug

12

(

IDE, Build, Debug,
Trace, Analyze

D Debugger

%> bp relocate_code
%> setpicloadaddr
O0xbf£f7£000

* CW project: import U-Boot elf )
* Run Control: run/suspend/step
* Breakpoints
» Registers View: GPR + SoC
registers
N Y

PUBLIC USE

Debug Probe

consolg

LS2085A
SoC/Board

[

k

U-Boot 2014.01-gb330cec (Apr 18 2014 - 17:38:22)
CPU: NXP QorlQ LS2085A, Version: 1.0, (0x87080310)

Clock Configuration:

CPUO(ARMvV8):800 MHz,
Bus:400 MHz, DDR:400 MHz,

Board: LS2085AQDS
12C: ready

relocate start
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CodeWarrior JTAG Probe

13

CodeWarrior TAP

- Provides connection between CodeWarrior and target device
- Target run control

- Serial port pass through

- Interface to host
= Locally over USB
= Remotely over Ethernet

- Buy separately (below $500)

Reminder: no USB-TAP support

PUBLIC USE

h o

P R



CodeWarrior TAP

- JTAG debugging and CodeWarrior run control requires:

Base Unit: (Part # CWH-CTP-BASE-HE)
WWW.nxp.com/webapp/sps/site/prod summary.ijsp?code=CW TAP

... and Probe Tip: ( Part # CWH-CTP-CTX10-YE )
wWwWw.nxp.com/webapp/sps/site/prod summary.jsp?code=CWH-CTP-CTX10-YE

y
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http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=CW_TAP&tab=Buy_Parametric_Tab
http://www.nxp.com/webapp/sps/site/prod_summary.jsp?code=CW_TAP
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=CWH-CTP-CTX10-YE
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=CWH-CTP-CTX10-YE

BOARD/DEVICE
OVERVIEW




INTRODUCING THE
LS2085A RDB



Top View

17
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- ATB =% AXI

QorlQ LS2085A Debug Block Diagram

m_
33 128
w
128
2
\‘
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Debug Features

- Run-Control debug features in cores

19

- Cross-triggering between cores

Trace
- Program trace (ETM)
- System trace (STM)

- Stored in internal memory or DDR
= No external export via TPIU or Aurora

EPU Performance Monitor

PUBLIC USE
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PREPARING THE
ENVIRONMENT

What Has Been Done For You



Connections

PCle Ethernet Card is here,
1G/100Mbit copper.

100-240 VAC, 47-63 Hz

Aux Ethernet

Cross-over
Ethernet

USB<->Serial

L JL JL JL 4

U I |

Use this serial port for the Connect all of these Ethernet ports to the same
console, 115200-8-1-N. port on the other RDB. All are 10G only.
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ltems That Have Been Setup for You

-« Host OS

- Best to use Linux on the host when developing Linux on the target
- Multiple Linux OS supported

- 64-Dbit Linux required

- Used Mint 17.1 for class

- CodeWarrior for Networked Applications v2016.01

- CodeWarrior for QorlQ ARMv8 ISA

- QorlQ Linux SDK for LS2085A RDB

22

- Installed from ISOs — could also obtain from GIT
= LS2085A-SDK-AARCHG64-IMAGE-20160304-yocto
» LS2085A-SDK-SOURCE-20160304-yocto

- Did not use CACHE

PUBLIC USE
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ltems That Have Been Setup for You

- Install on host
-Yocto
- Minicom / cutecom
= 115200-8-N-1
- Tftp server (not used in class)
-telnet / putty (not used Iin class)

- Read RDB Quickstart Guide!
- Bitbake the SDK

- Install on target
- Flash U-Boot

23 PUBLIC USE
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Class Information

- Linux Login

- User: class
- Password: codewarrior

- SDK is installed in ~/SDK

- Need to use full path in tool: /nome/class/SDK

- On desktop

- Launcher to CodeWarrior — looks like rocket
- shortcut to cutecom

- Menu has link to terminal
= Use for launch minicom

- No password on target Linux

24
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RDB-LS2085A

SDK EARG.O Installed on LS2085A RDB



U-Boot Startup Messages

- Reset the RDB-LS2085A, interrupt the countdown
- Review the U-Boot output in the console window :

26

U-Boot 2015.10LS2085A-SDK+g3242b260 (Mar 21 2016 - 13:23:23 +0200)

SoC:

Bus:

Reset Configuration

00:
l1o:
20:
30:
40:
50:
60:
70:

48303830
000vovoo
01012986
00000ebb
000vovoo
000vovoo
000vovoo
412a0000

LS2085E (6x87010010)

Clock Configuration:
CPUO(A57):1800 MHz
CPU3(A57):1800 MHz
CPU6(A57) :1800 MHz

600 MHz

DDR:

Word (RCW):

48480048
00200000
00002580
©00vvoovoo
©00v0vovoo
©00v0vovoo
©00vvoovoo
©00vvvvoo

0000vovoo
00200000
000vvovvoo
©000vovvoo
©000vovvoo
©00vovvoo
00027000
©00vovvoo

Model: Freescale Layerscape 2085a RDB
Board: LS2085E-RDB, Board Arch: V1, Board version: D, boot from vBank: 4

PUBLIC USE

CPU1(A57):1800 MHz
CPU4(A57) :1800 MHz
CPU7(A57):1800 MHz
1866.667 MT/s

©PvoPOOO
©vvoPOOO
©vvOPOO
©0vovvOO
©0vovvOO
©0vovOOO
©0vovvOO
©PvOPOOO
Board

CPU2(A57):1800 MHz
CPU5(A57) :1800 MHz

DP-DDR:

1600 MT/s

h
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U-Boot Startup Messages

27
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DDR 15 GiB (DDR4, 64-bit, CL=13, ECC on)
DDR Controller Interleaving Mode: 256B
DDR Chip-Select Interleaving Mode: CSO0+(CS1
DP-DDR 4 GiB (DDR4, 32-bit, CL=11, ECC on)
DDR Chip-Select Interleaving Mode: CSO+CS1
Waking secondary cores to start from fffobooo
ALL (8) cores are up.
Using SERDES1 Protocol: 42 (6x2a)
Using SERDES2 Protocol: 65 (6x41)
Flash: 128 MiB
NAND: 2048 MiB
MMC: FSL_SDHC: ©
AHCI 0001.0301 32 slots 1 ports 6 Gbps 0x1 impl SATA mode
flags: 64bit ncq pm clo only pmp fbss pio slum part ccc apst
Found © device(s).
SCSI: Net: crc32+
fsl-mc: Booting Management Complex ... SUCCESS
fsl-mc: Management Complex booted (version: 9.0.4, boot status: 6x1)
elooo: 68:05:ca:36:9c:7c
DPMAC1@xgmii, DPMAC2@xgmii, DPMAC3@xgmii, DPMAC4@xgmii, DPMAC5@xgmii,
DPMAC6@xgmii, DPMAC7@xgmii, DPMAC8@xgmii, el006#6 [PRIME ]|

Hit any key to stop autoboot: o

h
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LinuX

28

Linux is automatically booting
If U-Boot countdown has been interrupted, boot Linux with command “boot

When Linux booting is complete:
- Login with user root and no password
- Configure ethO to 192.168.1.100

INIT: Entering runlevel: 5un-postinsts exists during rc.d purge
Configuring network interfaces... done.
Starting OpenBSD Secure Shell server: sshd
generating ssh RSA key...
generating ssh ECDSA key...
generating ssh DSA key...
Poky (Yocto Project Reference Distro) 1.8.1 1s2085ardb /dev/ttyS1

1s2085ardb login: root
root@ls2085ardb:~# ifconfig eth® 192.168.1.100
root@ls2085ardb:~#

h o
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BARE-METAL DEBUG



Bare-Metal Debug

30

Target interface to real hardware /
simulator

Lightweight debugger engine
accessible from both GUI and
command line

Compatible with the GNU debugger
front-end

Standard set of memory/register
access commands + monitor
extensions

Simultaneous connectivity with
multiple clients

Single- and Multicore support

PUBLIC USE

(gdb) break
main.c:10

(gdb) continue
Continuing.

Target Access
Proxy

~

lllllllll

Debug Command
Server

programmer

(gdb) monitor
flash AM29F002B
(gdb) erase

done

tty
terminal

h o
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ACTIVITY

Create a CodeWarrior Bareboard Project




Activity — CodeWarrior Bareboard Debugging P
Bareboard Debugging with CodeWarrior TAP Connection

% ARMvS Project _[ol x|

Activity Summary: pev—

Create an ARMvS project

1. Launch CodeWarrior-ARMv8 from the desktop oseen

¥ Use default location

2.Go to Workbench s, [T |

. . i‘\fﬁjﬂ:'z'eem::ﬂ = [;53:] b pl lc.gl ajec tfn b e board. The progra
3.File =2 New = ARMvS8 Stationery A e e,

E|L_Bbd

4. Enter a Project Name o

P OHlluldc P_]t

- @ Hello World C++ Static Library Project
ElL_L Applh Debug

5. Choose: S o

----- L] Hello World C Static Library Project
i @ Hello World C Shared Library Project

= Bare board project type (ASM, C, C++) & ovocarome

- @ Hello World C++ Static Library Project
£ Adrch32
i @ Hello World C Project

6 I reSS FI n I S h b @ Hello World C++ Project
Endianness: W
® Finiisti I Cancel

h o
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Create Bareboard Project — Activity (cont’d)

The project created can be used on any LS2 SoC and board supported:

_ For any Informatlon about board hardware Setup List of available target configurations, only one can be active at &
or project options please check the README

section from Target Connection (double-click)

B L51023A_0D5 L51023A

B Ls20854_RDE_FTF &3
- You will find out about: e s R
= Boot options switch configurations Cdevelopeent platforn that upperes the Goria(TH) LSemsa Layer
» Default RCW P

._9# Switch settings for LS2835A RDB - CPLD vl.16
= Memory Map with accessible areas
= SMP debug configuration w

15 PCE REV B:
] ConSOIe I/O Or UART I/O SeIeCtlon :':' Sk4 ; BxFF = 11111111 SW1 ¢ Bxl2d = eeeleale  sSWle: BxFF = .
= Other useful info 19 Where *1° < DEAON Su9 : 042 = |

21 PCB REV C:
4l
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Create Bareboard Project — Activity (cont’d)

34

Activating SMP:

= Go to Debug Configuration

= Select Debugger tab

= Make sure “Use all cores” is checked

= (o to Startup tab

= Uncheck “Set breakpoint at” and “Resume”
in the Runtime Options section

= Enter the following commands in the
Run Commands section:

= set $elf_pc=$pc
= thread apply all set $pc=%elf pc
= thread apply all flushregs

PUBLIC USE

¥ Debug Configurations

EIEA
[£] C/C++ Application
[£] C/C++ Attach to Applic
[£] C/C++ Postmortem Dek
[E] C/C++ Remote Applicat
a [£] GDB Hardware Debuggir
[£] Debug vmlinux_qds.
[£] Debug vmlinux_qds.
[T] test3

[E] testX
i Launch Group

< T b

Filter matched 10 of 10 items

)
@

Create, manage, and run configurations

Name: test3

[l Main | %5 Debugger . i Startup| i Source| OS Awareness | %5 Other Symbols| ™2

GDB Setup
GDE Command:
Sleclipse_homel. \ARMy8\gdb\bin\aarch64-fsl-gdb.exe

Target Connection Configuration

[] Verify memory after download

Browse... | | Variables...

[] Use launch specific connection _Configure target connection...

Configuration: | L520854_QDS (1)
[¥] Use all cores!
["] Force thread list update on suspend

Using CodeWarrior Hardware Debugging Launcher - Select
other...

Apply Revert

¥ Debug Configurations

(e

2X|E -
type filter text
[E] C/C+= Application
[E] C/C++ Attach to Applica
[E] C/C++ Postmortem Debt
[T] C/C++ Remote Applicati
4 [©] GDB Hardware Debuggin
[£] Debug_vmlins_gds_c
[£] Debug_vmlinux_gds_¢
] test3
[T testX

> Launch Group

« (T ’

Filter matched 10 of 10 items

@
@

Create, manage, and run configurations

Name: test3

L

[E) Main | % Debugger | I Startup % Source | 05 Awareness| %5 Other Symbols| 2

[#] Load symbols

(@ Use project binary: test3.elf

©) Usefile: Norkspace... File System...

Symbols offset (hex):

Runtime Options

[] Set program counter at (hex):
[] Set breakpoint at:

[T] Resume < :

Run Commands

I

set Seff_pe=Spc

thread apply all set Spe=Self_pc
thread apply all flushregs|

Using CodeWarrior Hardware Debugging Launcher - Select
other.

h o
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Create Bareboard Project — Activity (cont’d)

The default I/O mode is debugger console (in other words the simrdimon library is being used). You can change
to UART I/O if needed by modifying the project build settings: navigate to

C/C++ Build -> Settings -> Cross ARM C (or C++) Linker -> Miscellaneous

¥ Properties for testX 1 8 8 . - — | B |t
Settings oo

> Resource

= In Other linker flags section e Conanion [PpATER] T

Build Variables

Environment

1 1 Logging & Tool Settings | ) Toolchains | #* Build Steps | " Build Artifact | [} Binary Parsers | @ Error Parsers|
= Replace simrdimon.specs s

Tool Chain Editor (2 Target Processor Linker flags (-Xlinker [option]) £
1 » CfC++ General (i Optimization
Wlth uart SpeCS Linux Tools Path (2 Warnings
' Project References (22 Debugging
Run/Debug Settings a B Cross ARM GNU Assembler
- . . Task Repositary {5 Preprocessor

= Re-build the project it 3 e
= Warmings

5 Miscellaneous

4 5B Cross ARM C Compiler
( Preprocessor
& Includes
(= Optimization
& Wamings
(# Miscellaneous
a %) Cross ARM C Linker
& General
5 Libraries

Other objects &

(# Miscellaneous
4 1 Cross ARM GNU Create Flash Image

5 General

4 5 Cross ARM GNU Create Listing
(# General

a %) Cross ARM GNU Print Size
5 General

Generate ma p "S{BuildArtifactFileBaseName].map"
[7] Cross reference (-Klinker --cref)

[] Print link map (-Xlinker --print-map)

[ Verbose (-v)

Other linker flags  --specs="5{PrejDirPath}/lib/simrdimon.specs”

Restore Defaults Apply

S

h o
P R

35 PUBLIC USE



ACTIVITY

Establish a CodeWarrior Connection to the Target




Hardware Selection and Configuration Activity

Target Connection Configurator (TCC)
= For connection settings, target SoC and board selection go to:

Left side in C/C++ perspective or Right side in the Debug perspective or
= Debug Configurations -> Debugger -> Configure target connection

§ = (¥ Debug Configurati -— [
[ Project Explorer |8 Target Connections 33 | [k Remote Shell 4 ‘% &7 B ¥ = e Debus Corfion el -
Create, ge, and run config i ;
List of available target configurations, only one can be active at a certain moment @k
Board = | Device | Connection Details Deactivate | IR Name: test3
% ISZ‘IIBEA_RDB_FI’F LS2085A fslo3afoa 2] Main |35 Debugger . B Startup | 5 Source | 05 Awareness | %5 Other Symbols| 2
QLS 1023A_QDS LS10234 Add | “/C++ Application GDB Setup
Z/C++ Attach to Application
ELS 1023A_RDB LS 10234 =i */Ce+ Postmortem Debugger GDB Command:
[ L510434_QDS L510434 : “/C++ Remote Application S{eclipse_home}.\ARM&\gdb\bin\aarchéd-fsl-gdlb.exe
3DB Hardware Debugging
QLS 1043"5'_RDB L51043A DUDIIEtE | £] Debug vmlinux_gds_demo Target Connection Configuration
ELS 10434 _Simulator LS 10434 127.0.0. 1:40959 g iihdug_vm“ﬂux_qu_dﬁmﬂ 48] [E] Verity memory after download
QLSM%A—QDS L52040A wl ] testx [] Use launch specific connection _Configure target connection... @
QLSZD‘}DA_RDB LS 20404 -aunch Greup
ELSZD"%SA_QDS L5045 Export Configuration: | 520854_00S (1)
QLSZMSA_RDB LS520454 Impcrt | Core: | CortexA5T#0 Use all cores
|25 L520454A_Simulator L520454 127.0.0. 1:40969 )
|| Force thread list update on suspend
ELSZDSDA_QDS LS 20804
|| L52080A_RDB LS 20804
QLSZDSEA_QDS L52033A 4 mn r Using CodeWarrior Hardware Debugging Launcher - Select Appl P
| Ls20854_RDB LSIN85A Filter matched 10 of 10 items other... = —
QLSZDSEA_SimuIab:r LS20854A 127.0.0. 1:40959 .
(‘_’/‘ Debug l I Close

37 PUBLIC USE
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Hardware Selection and Configuration Activity

Target Connection Configurator (TCC) (cont'd)

= To select the SoC & Board configuration simply double-click one of the pre-defined templates (&) or select one
and click Duplicate or Edit to create your own configuration (sy)

BN Ls2085A_ROB_FTF 52 | [c] main.c t| odp_reflector.

= You can change: Overview
n deV|Ce type Target Connection Configuration
Device ILSZDBEA vI

= connection settings

" Simulator ™ CodeWarrior TAP 5

= debug probe type

—CodeWarrior TAP Connection
Ethernet® «

Hostname [IP* I fsl03af0a

= Or tweak the initialization file

Advanced

Timeout (seconds)™ | 10

Preserve Probe Configuration™ r

h o
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Hardware Selection and Configuration Activity

Target Connection Configurator (TCC) (cont'd) 2 Debug Contguraions =

= Selected configuration in TCC view will be the default o

one for all projects (launches), expect if Use launch TICES Nome: tes3
Sp@CifiC Connect iS Checked. type filter text E Main fﬁ«Debugger = Startup| & Source | 05 Awareness| %5 Other Symbols| ™z

Z/C++ Application GDB Setup
Z/C++ Attach to Application

= |n this case, any existing configuration can be selected: || zc: rosmonemdebugger | 6B Commend
Z/C++ Remote Application Yfeclipse_home}. \NARME\gdb\bin\aarch&d-fsl-gdb.exe
3DB Hardware Debugging

£ Debug_vmlinux_gds_demo

& | Debug_vmlinux_qds_deme (1) .
£ test3 [T] Verify memory after download

] testX
aunch Group

Target Connection Configuration

Use launch specific connection _Configure target connection...

Configuration: [L52085A_QDS (1) ~|

LS20454_RDE (1)

(o= e L52085A_0DS (1)
L52085A_RDEB (1)

_ L52085A_Simulator_my
[l Force thread lis | c10434 Simulator
LS2045A_QDS
LS20454_RDE
L520454 Simulator
LS2085A_QDS
Using Codewa"i'LSEOSSA_RDE her - Select l
Filter matched 10 of 10 items other... LS2085A_Simulater
L52085A-Litel _Simulator

® l

4 | i 2
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ACTIVITY

Diagnose a CodeWarrior Connection to the Target




Diagnose a CodeWarrior Connection to the Target

Summary
- Run a Diagnose check on the existing connection

- Introduce different failures in the connection (software configuration, disconnect the
CWTAP USB cable, power-off board)

- For each scenario run Diagnostic tests, view the results and the suggested corrective
actions

h o
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Diagnose Connection Feature

Check if the new created
TCC is reliable

= Select Diagnose Connection
button from TCC

42 PUBLIC USE

7" Project Explorer Bl Target Connections 52 [tk Remote Shell ;;-,? B| == 8
= “iF O35

List of available target configurations, only one can be active at a certain moment

|Diagnnse Connection I':

Board =~ Device Connection Detail= | Probe Deal::tiuatel ﬂ
CodeWarrior TAP

[ L51023A QDS L51023A CodeWarrior TAP Add |

=

Connection Diagnostics &3

Test MName I Info
ﬂﬂonnect to Debug Server Version: 1.0,2, 160317-d43a 1bc (built on Mar 17 2016 12:02:3a4)
ﬂ(ﬂnn&ﬂt (telnet) to TAP probe Skipped - only available for CodeWarrior TAP - Ethernet connections

ﬂ(ﬂnnect to CodeWarrior Connection Server
p] Start built-in low-level ITAG tests

r=] Attach to CodeWarrior Connection Server CCS Release Build 442p0
¢ Connect to probe

§'—_| Power at probe tip

¢l IR Scan IR length: 4

EF'—_l Bypass Scan Bypass length: 35

ﬂTAP state moves

E.F—I—_l Bit error stress patterns Testing all zeros for 500 ms
E'E_ElScan IDCODE Detected IDCODE

¢=] End built-in low-level ITAG tests

ﬂ(ﬂnnect to target

ﬂStart post-config_chain user defined low-lewvel 11 Skipped - no user-defined tests found
¢=] Run target initialization script
EF—I—_l Disconnect from target

h o
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Connect to Debug Server (1)

Introduce a failure — go to Window > Preferences > Target Connection Configuration > Debug
Server Connection and change from Start Local Server to a custom IP/port as bellow
@ preferences % 1ol =l

[ type fiter text Debug Server Connection - - -
[#- General
- CfC++ ~ Debug Connection Server

Changelog Specify the Debug Connection Server parameters
Freescale Licenses
[+~ Hel

__ InsEaIIﬂ_lpdate ™ Start Local Server

- Library Hover ¥ Connect to IP: | 127.0.1.1323 Fort:
-- Mylyn
" Comph + CodeWarrior Connection Server

" Processor Expert Spedfy the CodeWarrior Connection Server parameters
[#-Remote Development

[#-Remote Systems
: o
[#-RPM * Start Local Server

¥ Run/Debug " Connect to P [127.0.0.1 Part: [41475

#- Software Analysis

E| Target Connection Configurat
Debug Server Connection
Logging Configuration

-- Team

-- Tracdng

Restore Defaults | Apply |
4| |

® @j @:‘ Ok I Cancel |
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Connect to Debug Server (2)

El Console J-| Tasks [*] Problems ) Executables [Z Connection Diagnostics 52 | 4 Remote Systems

44

Check the Debug Server settings in the Preferences Panel

PUBLIC USE

Test Mame

x5 Connect to Debug Server |

:45000

Failed to connect to Debug Se

—Maore info
Failed to connect to Debug Serverf127.0, 1, 123;45000

—Help
The Debug Server is currently configured for connecting to a spedfic IPPort in Preferences panel.

Please change the Debug Connection Server parameters to: 'Start Local Server' and retry.

Otherwise, if the current setting is really intentional, double-chedk the IP and Port settings and mal

capability that shouldn't be used regularly.

with these provided connection details.

% preferences _10]

Debug Server Connection

[#- General

- CfC++ ~ Debug Connection Server
- Changelog Spedify the Debug Connection Server parameters
- Freescale Licenses

g 'I-:fsliallﬂ_lpdabe I % Start Local Server I

- Library Hover " Connect to IF: | 127.0.1.123 Part: |45C||IIIII
H- Mylyn

- Oomph ~ CodeWarrior Connection Server

Specify the CodeWarrior Connection Server parameters

+|- Remote Development

t|- Remote Systems

£ RFM

- RunDebug

|- Software Analysis

[=]- Target Connection Configurat
Debug Server Connection
Logging Configuration

- Team

[+ Tradng

% Start Local Server

7~ Connect to IP: I 127.0.1. 123 Park: I-}H?S

£
£
£
£
£
[#]- Processor Expert
£
£
H
£
£

Restore Defaults | Apply |

| |

® @j @j OK I Cancel I

itch back to defaults)
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Connect to CodeWarrior Connection Server (1)

Introduce a failure — go to Window > Preferences > Target Connection Configuration >

CodeWarrior Connection Server and change from Start Local Server to a custom IP/port as bellow

45
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= preferences

I type filter text

EI--T_arget Connection Configurat
' - Debug Server Connection

- General

~CfC++

-~ Changelog
-Freescale Licenses
~Help

- Install{Update

- Library Howver
~Mylyn

-~ Qomph

~ Processor Expert
- Remote Development
- Remote Systems

- RPM

- Run/Debug

- Software Analysis

Logging Configuration

Debug Server Connection

=] .3

w Debug Connection Server
specify the Debug Connection Server parameters

¥ Start Local Server

" Connect to 1P | 127.0.1.123

Fort: I 45000

+ CodeWarrior Connection Server
Specify the CodeWarrior Connection Server parameters

{~ Start Local Server
{* Connect to

IP: .12?.[].1.123

Fort:

41475
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Connect to CodeWarrior Connection Server (2)

[: Problems J= Tasks [E] Conzole [T] Properties JﬁF‘.emute Systems = Connection Diagnostics &3

46

~Mare info
Failed to connect to remote CCS running or

| Info

E Connect to Debug Server
ﬁ'—_il{:ﬂn nect (telnet) to TAP probe
#’]Cﬂnnect to CodeWarrior Connection Server

Version: 1.0.2, 160317-d496 1bc (built on Mar 17 2016 12:02:36)

Skipped - only available for CodeWarrior TAP - Ethernet connections
Failed to connect to remote CCS running on 127.0, 1. 123:41475

127.0.1.123:41475

~Help

The CodeWarrior Connection Server is currently configured for connecting to a specific IP/Port in Preferences panel. This is an advanced capability that is less

Please change the CodeWarrior Connection Server parameters to: 'Start Local Server’ and retry.

Otherwise, if the current setting is really intentional, double-check the provided IP and Port settings and make sure a CodeWarrior Connection Server is runni

these provided connection details.

Check the Debug Server settings in Preferences Panel (switch

PUBLIC USE

© preferences

I type filter text

=
-

[+
[+
[
[
[+
=N
-
[
[+
[+
-
=

4

General
CfC++

- Changelog

- Freescale Licenses
- Help

- Install {Update

- Library Hover

- Mylyn

- Oomph

Processor Expert
Remote Development

- Remote Systems
-RPM
- RunyDebug

Software Analysis

- Target Connection Configurat

Debug Server Connection
- Logging Configuration

[ Team
[#- Tracing

Debug Server Connection

+ Debug Connection Server
Specify the Debug Connection Server parameters

% StartLocal Server

" Connect to ji=H | 127.0.1.123

Port: I 45000

+ CodeWarrior Connection Server
Specify the CodeWarrior Connection Server parameters

% StartLocal Server

T Connect to I 127.0.1.123

Pork: I—IHFS

Restore Defaults | Apply I

GAON®)

OK I Cancel |

ck to defaults)
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Connect to Probe (1)

Introduce a failure — power down the cwtap probe

TX/RX @

RUN/PAUSE @

Both LEDs are off

47 PUBLIC USE

USB cable is disconnected
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Connect to Probe (2)

#| Problems = Tasks ] console [C] Properties JE Remote Systems | 5 Connection Diagnostics 33

Test Name | nfo ~More info
EElConnect to Debug Server Version: 1.0.2, 160317-d496 1bc (built on Mar 17 2016 12:02:38) Could not connect to probe cwtap:
E'F_El(onnect (telnet) to TAP probe Skipped - only available for CodeWarrior TAP - Ethernet connections
E';E'—_E|Connect to CodeWarrior Connection Server e ; .
£E| Start built-in low-level JTAG tests Sl sl sl isiiene
E';E'—_ElAttacIl to CodeWarrior Connection Server CCS Release Build 442p0 - Chedk probe settings (IP, Serial number) in Target Connection Configuration
Could not connect to probe cwtap: (¥ou can use "Discover probes”™ to detect available probes)
- Increase Timeout value
- Reset probe

Connect back the USB cable to CWTAP probe to get rid of the failure.

i S iR USB cable is

connected
Wait till the TX/RX

LED is green

RUN/PAUSE
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Power at Probe Tip

49

ntroduce a failure — power down the LS2085ARDB board using the PWR

button

) Console - Tasks [® Problems (.3 Executables |=.f1= Connection Diagnostics 5% | 48 Remate Systems

Test Mame | Info MMore info
EF'—_El'COI'II'IECt to Debug Server Version: 1.0,2,160317-d425 1t Mo target power detected
E'JE'—_E|Eunnect (telnet) to TAP probe CodeWarrior TAP (probe tip: C
E';E'—_E|Connect to CodeWarrior Connection Server [ Help ) ) )
Flease chedk if the JTAG cable is connected correctly and the board is powered up.

¢i=| Start built-in low-level ITAG tests
¢=| Attach to CodeWarrior Connection Server CCS Release Build 442p0

¢=| Connect to probe

Mo target power detected

PUBLIC USE

%= Power at probe tip !

To get rid of the problem, just power up the board again
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Run Low-level JTAG Tests to Check Probe JTAG Reliability

These tests are verifying if the JTAG is reliable using different low-level JTAG
tests and also will “scan” the SoC after IDCODE to see if is ARM specific

£l Console .- Tasks [* Problems J Executsbles = Connection Diagnostics &3 8 remote System

Test Mame | Info
E';:'—_E|Eﬂnnect to Debug Server Version: 1.0.2.160317-d4961bc (built on Mar 1
E,E'—_E|Cﬂnnect (telnet) to TAP probe CodeWarrior TAP (probe tip: Cortex-10)

E';:'—_E|Eﬂnnect to CodeWarrior Connection Server
¢l Start built-in low-level ITAG tests
r] Attach to CodeWarrior Connection Server CCS Release Build 442p0

5 Connect to probe ————
IS power at probe tip 1
w5 IR Scan IR length: 4

¥=1 Bypass Scan Bypass length: 35

I8 tapstatemoves |
Testing all zeros for 500 ms

= Scan IDCODE Detected IDCODE

I8 cnd buit-in lowlevel STAGEests |
I8 Connecttotarget | T

50 PUBLIC USE
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51

Scan IDCODE (1)

Introduce a failure — change the default ARM DAP (Debug Access Point) mode
to NXP SAP (Service Access Point) setting SW7[7] = 0 (OFF)

-
|-
l-
-~
L]
-~
.

-

O
=
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Scan IDCODE (2)

52

=

Connection Diagnostics &3

Test Mame

| Info

ﬂ(ﬂnnect to Debug Server

ﬂ(ﬂnnect (telnet) to TAP probe

ﬂﬂm nect to CodeWarrior Connection Server
¢ Start built-in low-level JTAG tests
ﬂhttach to CodeWarrior Connection Server
tE| Connect to probe

EF'—_l Power at probe tip

¢/ IR Scan

E'IE'—_l Bypass Scan

ETAP state moves

E',E'—_| Bit error stress patterns

¢=| Scan IDCODE

Version: 1.0.2.160317-d496 1bc (built on Mar 17
Skipped - only available for CodeWWarrior TAP - Et

CCS Release Build 442p0

IR length: 8
Bypass length: 1

Testing all zeros for 500 ms
Mo DAP device found on the JTAG chain

~More info
Detected IDCODE
o —
|

I
TOI -

Mo DAP device found on the JTAG chain

*Device 0 IDCODE: 0ADIEDID Device: FSL LS2085A rev 1.x

| eammd

~Help

Please make sure the board DIP switches are correct regarding Debugger [ Boundary scan mode as described in the README section.
If the board is fitted with multiple JTTAG header connectors, please make sure the probe is connected to the correct one {(usually labeled CPU JTAG)

[=§ Ls20854 RDE_FTF &2

45 pBoa a8 8@ 8o be 68 o0 BB a8 B8
44 pava Be 7@ 82 ee aa o8 28 ae a3
45 pasa g2 B2 ef B2 @@ 28 8@ B8 cb
40 geoa B9 2@ 90 9 @8 o4 cB 30 08
47 eeag g0 o2 @@ 00 @@ 00 5T 38 4e

Aa
S0

[

[ Q- WY Yy =

=] M

wooa

=

Loy T I I T Y O I 0 T R,

2]

eneric Interrupt Controller Archit
mplementation: GIC-58@

ki

H o

L

[a]
Fa |

Target Configuration |Target Initialization File | README

To get rid of the problem change back to default ARM DAP (Debug Access

Point) setting SW7[7] = 1 (ON)
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ACTIVITY

Flashing U-Boot Image to the Target with CW Flash




FLASH
PROGRAMMER



Flashing U-Boot Image to the Target with CW Flash

Summary
- Run Flash Programmer GUI
- Write U-Boot binary into NOR flash

55 PUBLIC USE
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Flashing u-boot image to the Target Activity (1)

There are possible 3 ways to flash something in flash

1. Flash Programmer GUI

2. GDB CLI
3. GDB Eclipse
To use Flash Programmer GUI: | ™ Target Connections 3¢ % | B

I il

{FI [
A. connect to target List of available target configurakions, only one can be active at a gesliitSddoment

) LS2085A_R DB_Frﬁ LS2085A

B LS1023A_QDS L LS1023A |
File Edit MNavigate SPdE' h Project YoctoProjet tT: ols Run Window Help

Add

B. Click Flash Programmer icon | - @ s e TR S S = A v 0@ vo P
! 4% Debug =2 ) ﬁ i+ & v = 0
| v LS2085A_RDB__FTF_Connect [GDB Hardware Debugging] Flash Programmer

| ¥ i Process [1] [cores: 0]
¥ f* Thread #1 1 [core: 0] (Suspended : Signal : SIGINT:Interrupk)
‘ = 0x0

h o
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Flashing U-Boot Image to the Target Activity (2)

CodeWarrior Flash Programmer =10

Perform actions on the flash device

Device Info

basze address: 0x580000000

size: 0xB000000 (128.00ME)

sectors: 1024

sector size: 0x20000 {1258.00KE)

geometry: 16x1

features: erase;erase_chip;dump;write;protect;unprotect;

=
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Using Flash from Command Line

1. Edit CW_ARMV8/ARMv8/gdb_extensions/flash/cwflash.py with your board and
connection settings

2. Start GDB console from CW_ARMv8/ARMv8/gdb/bin/aarch64-fsl-gdb.bat
- cd ../../gdb_extensions
- source flash/cwflash.py

3. Issue following command:
- fl_write --erase 0x100000 {u-boot_image_path}

- Wait a few seconds for the confirmation message
- You are ready to debug U-Boot
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U-BOOT DEBUG




CodeWarrior: U-Boot Debug

60

(

IDE, Build, Debug,
Trace, Analyze

D Debugger

%> bp relocate_code
%> setpicloadaddr
O0xbf£f7£000

* CW project: import U-Boot elf
* Run Control: run/suspend/step
* Breakpoints

» Registers View: GPR + SoC

\ registers )

PUBLIC USE

LS2085A
SoC/Board

[

~

Debug Probe

consolg >

U-Boot 2014.01-gb330cec (Apr 18 2014 - 17:38:22)
CPU: NXP QorlQ LS2085A, Version: 1.0, (0x87080310)
Clock Configuration:

CPUO(ARMvV8):800 MHz,

Bus:400 MHz, DDR:400 MHz,
Board: LS2085AQDS
12C. ready

relocate start
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CodeWarrior: U-Boot Debug

- U-Boot bring-up and debugging

- Import U-Boot ELF with symbol information

- Debug from first U-Boot instruction (in flash)

- Debug after U-Boot relocation in ram / relocate symbols
- Debug to console prompt

- Debug to kernel hand-off

- Registers View: GPR + SoC registers

- Debugging features:

- Run control run/suspend/step
- Breakpoints, in any ARMv8 EL mode
- Disassembly, Memory view, Variable View, Expressions

- Prerequisite

61

- U-Boot image (optionally with symbolic information, useful for source level debug)
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ACTIVITY

U-Boot — Debug




U-Boot Debug — Create Project — Activity

SeIeCt F| Ie > NeW > Debug - CodeWarrior Development Studio for QorlQ LS series - ARM VB8 ISA

CodeWarrior ELF Importer

« Automatically detects the ELF
type and applies the correct
awareness settings

ARMvS Stationary
Open File... CodeWarrior ELF Importer

Project...

Other... CEri+N

h o
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U-Boot Debug — Create Project — Activity

¢ C“Ck Browse. . CodeWarrior Executable Importer
° SeIeCt your U_Boot flle The flle Import CodeWarrior executable files, type is auto-detected

must have debug information.

CodeWarrior auto-detected a U-boot executable

N COdeWB.I‘I‘IOI‘ automatlca”y Select executable: /home/class/SDK/binary/u-boot . Browse...
- Detect the ELF type as U-Boot S St
Linux Application AArché4, little endian
] ShOW U-.BOOt Summary ) i ) Bare-board U-Boot 2015.10L52085A-5DK+g3242b20
Information: U-Boot version, build S ke (Mar 212016~ 13:23:23 +0200)
time, configuration ® U-boot
- Apply the right debugger settings )
for debugglng U-BOOt [?3 Cancel Finish
\ ¥ 4
4\
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U-Boot Debug — Create Target Connection — Activity

Debug Configurations

If no target connection is set, create, manage, and run configurations

*® = = v Name: Debug_u-boot

3

configure one following the
I i n k & CO nfl g u re targ et S — @ [:;a;r;ti Debugger B Startup | % Source| OS Awareness | % Other Symbols| 2

[E] cfC++ Attach to Applicatic GDB Command:

. 7
cjC PosLi [ Deb
Con neCtlon " uom [E] ¢/c++ Postmor em. e -ug "${eclipse_home}../aARMv8/gdb/binfaarch64-fsl-gdb" | Browse... | | V&
[E] ¢/c++ Remote Applicatior [=re—— R

¥ [=] GDB Hardware Debugging Target Connection Configuration

[£] Debug_u-boot =
2 [] Execute target initialization File
B Launch Group

[] Werify memory after download

[] Use launch specific connection |Configure target connection...

Configuration:
Core: | CortexAS57#0 : | [] Useallcores

Application Console

) Use separate console fFor target output and input @ Use GDB console For target output

[] synchronize with breakpoints set in GDB console

[ Force thread list update onsuspend

Using CodeWarrior Hardware Debugging Launcher - Seleck other... R
Filcer matched 7 of 7 items = el R

® | Close | - Debug |

h o
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U-Boot Debug — Create Target Connection — Activity

« Select the desired target
configuration template
(e.g. LS2085A RDB)

* Press “Duplicate” and
set the new name

* Press Edit to change the
template configuration

66 PUBLIC USE

Preferences

General

CfCe++

ChangelLog
Freescale Licenses
Help
Install/Update
Library Hover
Man pages

Mylyn

Qomph

Remote Development
Remote Systems
RPM

Run/Debug
Software Analysis
SystemTap

Target Connection Cor
Team

Terminal

Tracing

Yocto Project ADT

@ @®®

€ No active configuration. Please specify a configuration to debug.

List of available target configurations, only one can be active at a certain moment

Board

£y LS2085A_RDB_USB
4 LS1023A_QDS
[E4Ls1023A_RDB
[EiLS1043A_QDS

[ LS1043A_RDB

[ LS1043A_Simulator
[ LS2040A_QDS
[Ei1L52040A_RDB

B4 LS2045A_QDS
[EiLs2045A_RDB

5 Ls2045A_simulator
[ LS2080A_QDS

[Ei Ls2080A_RDB
[ZL52085A_QDS

= Device

L52085A
L51023A
L51023A
LS1043A
LS1043A
LS1043A
LS2040A
LS2040A
L52045A
LS2045A
L52045A
L52080A
LS2080A
L52085A

Connection Details

127.0.0.1:40969

127.0.0.1:40969

Probe
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
Simulator
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
Simulator
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP

Path

| Activate |

Add

| View |

ll' Duplicate_I

# LS2085A_RDB LS2085A CodeWarrior TAP

[ Ls2085A_Simulator

| LS2085A

1 127.0.0.1:40969

oK
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U-Boot Debug — Create Target Connection — Activity

-
« Edit the name . -

. Target Connection Configurator
(different than the
tem plate nam e) Target Configuration name: [lSZGBSA_RDB_USB

Target Configuration | Target Init File

Overview B
° Select USB Target Connection ConFiguration
Device | LS2085A B

) Simulator @ CodewWarrior TAP 4
* Press OK

CodeWarrior TAP Connection

Ethernet* UsB* (=)
Hostname/IP* Serial number

Advanced

Timeout (seconds)* 10 JTAG Speed (kHz)* 16000

Preserve Probe Configuration®*

® Cancel | OK
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U-Boot Debug — Create Target Connection — Activity

The newly created target configuration is set active

Target Connection Configuration

List of available target configurations, only one can be active at a certain moment

Board a
LS2085A_RDB_USB

B L51023A_QDsS

E2LS1023A_RDB

B2 LS1043A_QDS

B2 LS1043A_RDB

B4 LS1043A_Simulator

B LS2040A_QDS

51 LS2040A_RDB

B2 LS2045A_QDS

B ramAara mmnm
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Device

L52085A

L51023A
L51023A
L51043A
L51043A
L51043A
L52040A
L52040A
L52045A

I & dAr A

Connection Details

127.0.0.1:40969

Probe

CodeWarrior TAP

CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP
Simulator

CodeWarrior TAP
CodeWarrior TAP
CodeWarrior TAP

anddaliiliaeela-TAMN

| Deactivat |
| Add |
| Edit |
| Duplicate |
| Remove |
| Export |
| Import |

-

N

y
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U-Boot Debug — Other Project Settings — Activity

Debugger Tab
« Configuration automatically

set to the default Target
Connection

69 PUBLIC USE

Debug Configurations

Create, manage, and run configurations

OB X B - Name: Debug_u-boot
e Mair]| % Debugger Fstartup % source| Os Awareness | %» Other Symbols | [0 Common| *
[E] ¢/c++ Application b
GDB Command:

[©] ¢/C++ Attach to Application
[€] ¢/C++ Postmortem Debugg "S{eclipse_home}../ARMv8/gdb/binfaarché4-fsl-gdb" | Browse... | | Varial
[&] ¢/C++ Remote Application

v [£] GDB Hardware Debugging Target Connection Configuration

@ Debug_u-boot [] Execute target initialization file

@ Launch Group
] verify memory after download

[ Use launch specific connection Configure target connection...

Configuration

Core: | CortexA57#0 - | [] Useall cores

Application Console

) Use separate console for target output and input @ Use GDB console for target output

[] synchronize with breakpoints set in GDB console

["] Force thread list update on suspend

. . Using CodeWarrior Hardware Debugging Launcher - Select other... Rever -
Filter matched 7 of 7 items
® Close | . Debug
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U-Boot Debug — Other Project Settings — Activity

Startup Tab Name: Debug_u-boot
° UnCheCk Reset and Delay to attaCh to the E Main |%¥ Debugger| # Startup | & Source OS Awareness| %¥ Other Symbols| ™

Initialization Commands

current running U-Boot e . T
 Check Reset and Delay = 0 to reset the

target and debug U-Boot from the first

Instruction after reset

Name: | Debug_u-boot

OS Awareness Tab %
. ain | % Debugger artup | %~ Sourc wareness er Ssymbols| ™z

- U-Boot awareness settings have been Al moouse T Sate | S s
automatically applied when CodeWarrior ELF| & enableos avareness

Importer detects the U-Boot executable i e

® U-boot
Other

Settings For U-boot Debug Awareness

® Use CodeWarrior script for U-boot Awareness

/home/b32721/Freescale/CW4NET v2015.05_b150430/CW_ARMvB/ARMvE/gdb_extensions/k

\r
4\
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U-Boot Debug — Debug Overview — Activity

U-Boot Awareness

- A single U-Boot debug session while the user is not aware about any stages or
relocation offsets.

- The debugger automatically detects each U-Boot stage and performs the corresponding
action.

- The user can visualize meaningful U-Boot information about: U-Boot version, build time
or memory information

- Target image vs. ELF image version check

- Demonstrate a full U-Boot debug session

71

- Debug from the first instruction after reset, to U-Boot entry point, running from Flash, after
relocation to DDRAM and until U-Boot prompt is available

- All is done in a single debug session with no other changes
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U-Boot Debug — Debug — Activity

Debug - Source not found. - CodeWarrior Development Studio for QorlQ LS series - ARM V8 ISA

 Click Launch Configuration >  ESSEEa

g a = I B i 0~~~ o & -
“Debug” button to start the e
. ¥ Debug 2 i @ v = O 1if Registers 2 = B  ®=Variables & = g
debug session e cens - aieiixne-

Name Value Name Type
¥ of Thread #1 1 [core: 0] (Suspended : User Request)

* The target is reset and the

|
¥
wi /home/b32721/Freescale/CW4NET_v2015.05_b150430/C "
i

X1 0x0 (Hex) L v
debugger stops at the first |
1 1 [loxo 5 = O =¥ Disassembly & = @ & Peripheral = = g
I nStru Ctl O n after reset Mo source available For "0x0" Enter location here & & % @
. - Name Value Re
= PC IS OXO - BOOtRom ViswDisassambly. » £0000EAA00AAREED: | adr xB, ©x808 g D:—'/COWGX’M? Subsystem Reez :
0000000000000004 : msr vbar_el3, x@ ¥ (= LS2085A Platform Registe

£20000600000000008 : mrs x1, s3 1 cll c@ 2 - » &8 cqu_soc

* No symbols or source file view s a5 o

#5 05 Resources & Version v/ & = Y = 0O 0 Memory = = O
available in U-Boot ELF — the oo« |vibe oo @ BE B
Build time APpr 23 2015-15:08:22 Monitors o g¢ 3% |&_ start:0x30100000 <Hex> 2 . ¢ New Renderings...
Configuration LS2085A-QDS Address 3 4 -7 8 -B c
o : . : . . : # & start 1 1
- OO CO e aS no ‘ !en - = . = - 000000003010000 1F200305; 08001036;

Version U-Book 2015.01

00000000301060016; ADA20760; 0060600

00POAARA30100026; 807’{08005 08000080 {03500105
Starte yet AAARAAAAZATAAARA. 3F3AAAF1! ARAAAAS4! 3IF2AAAFT!

ABA20700,

- T S -]
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U-Boot Debug — Debug — Activity

73

To demonstrate full U-Boot
debug in a single session, set
several breakpoints in some
key points of booting process
Set breakpoints from console
or from file:

- _start: U-Boot entry point

- relocate _code: when running

from Flash and relocation to
DDRAM is started

- relocation_return: first function
executed from DDRAM

PUBLIC USE

iF Debug & i+ @ Y = © % Breakpoints & ! Registers = Modules = O
¥ [c] Debug_u-boot [GDB Hardware Debugging] X KR E H w
v & init [1] [cores: 0]
v o Thread #1 1 [core: 0] (Suspended : User Reques
= 0x0
s= /home/b32721/Freescale/CW4NET_v2015.05_b1

55 -
A [address: 0x00000000301033b8] [type: Hardware)

+ % crtd_64.5 [Function: relocation_return]
+ relocate_64.5 [function: relocate_code]

No details to display for the current selection.

[§| relocate_64.5 52 = B = Disassembly &2 = B
pPAENTRY (relocate code) : b [
Enter location here ; :
23 stp x29, x30, [sp, #-32]! /* create a stack - 5lE
224 mov %29, sp -
25 str x8, [sp, #16]
26 IE » QpE0OERABRERRAA adr xB, BOx808
27 * Copy u-boot from flash to RAM 0000000000000004 msr vbar el3, xi
28 ny . 0000000000000008:  mrs x1, s3 1 cl-
* k
g5 & console 2 ] % M B |&® =B~y = B

Debug_u-boot [GDB Hardware Debugging] /home/b32721/Freescale/CW4NET _v2015.05_b150430/CW_ARMvV8/ARMVE/q
.
Breakpoint 2 at @x3e0leeeee: file arch/arm/cpu/armvd/start.s, line 23.

break relocate code

Breakpoint 3 at 8x3010330c: file arch/arm/lib/relocate 64.5, line 24,

break relocation return

Breakpoint 4 at ©x301832c4: file arch/arm/lib/crté 64.5, line 97.
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U-Boot Debug — Debug — Activity
* Entry point breakpoints hit e ® v T e GRS - -

v [c] Debug_u-boot [GDB Hardware Debugging] = o T A < T

¢ NOtE' breaprInt Set aS SW v & init [1] [cores: O] Name .Value .Description

¥ of* Thread #1 1 [core: 0] (Suspended : Breakpoink)

. - v i GeneralRegistez General Purpose
breakpoint (default) to a Flash | = _start() atstart.5:23 0x30100000 4410 octe) |
w fhome/b32721/Freescale/CW4NET_v2015.05_b1. 191 1 0x4280000 (Hex) |
(read-only) address. U-Boot s x2  0x1600000 (Hex) | .

Awareness automatically ,
changes the breakpoint type to ~ “*°7 - O = ossssembly = - s

)
21.globl _start Enter location here & Bk CF e

HW for Flash address. LL A — .

24
25 .align 3 _start: -
26 » 0000E00030100000: b 9x30100828 <reset=
27 .globl TEXT BASE 0000000030100004 : nop
28 TEXT | BASE: - _TEXT BASE: -
k *
55 0S Resources & Console 2 = = ki L |2& B~y = A

Debug_ u- boot [GDB Hardware Debugglng] fhome/b32721/Freescale/CW4NET_v2015.05_b150430/CW ARMVB;’ARMVBIQ

<http: Nm-m gnu. org,fsnftware,fgdb,fbugsf:»

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/=.

For help, type "help".

Type "apropos word" to search for commands related to "word".

Note: automatically usling hardware breakpoints for read-only addresses.
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U-Boot Debug — Debug — Activity

° Start relocation Tt:: DEbug 52 1_4} f%} - _ - U-Boot 2015.01 (Apr 23 2015 - 15:08:22) LS2085A-0DS
breaprint hit v [c] Debug_u-boot [GDB Hardware Debugging] (A57):1660 W 57) 1660 1
ol L : ¥ @ init [1] [cores: 0] oy = o W D ;  DP-DDR:
U BOOt runnlng ¥ o# Thread #1 1 [core: 0] (Suspended : Breakpoint)
from FIaSh = relocate_code() at relocate_64.5:24 0x301033
(addreSS #: /home/b32721/Freescale/CW4NET_v2015.05_b1
0x3010xxXX) :
prepare for 15 relocate_64.5 &2 = 7
I‘unning from 22 ENTRY (relocate_code) | -
23 stp x29, x30, [sp, #-32]! /* cre:
DDRAM 2324 mov Xx29, sp
. BOOtin _: str X0, [sp, #16]
messagges on :' _-:Zn:-::-'-,- u-boot from flash to RAM

U-Boot console

h o
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U-Boot Debug — Debug — Activity

76

U-Boot running from
DDRAM
(relocation_return
breakpoint hit)
DDRAM Address
OXFFF3xxxX

U-Boot Awareness
breakpoint hit (see
console) — debugger
automatically handles
the symbols relocation
for DDRAM

PUBLIC USE

1 Debug &2 i+ @ Y = B % Breakpoints ! Registers 52 Modules = B
¥ [c] Debug_u-boot [GDB Hardware Debugging] tE [ & ~
v i init [1] [cores: 0] Name Value Description =
¥ o Thread #11 [core: 0] (Suspended : User Reques v &4 GeneralRegistr&i General Purpose an
. = _main() at crt0_64.5:97 Oxfff3b2c4 18 % O0xFFFa7e80 (Hex)
s /home/b32721/Freescale/CWA4NET v2015.05_b1 1912 %1 0xFfFa7e60 (Hex) L
: i i
[S crto 64.5 82 % = B =¥ Disassembly 2 = A
91 B Enter location here & &\|B| © ot
grdrelocation_return:|
93 ~
2“_”: set up final (full) . t bl Bxfff38138 <c runtime cpyiE
9; ) et up final (full) environmen 102 ldr x0, = bss start
- / bl . o 000000007 fT3b2c8: ldr x0, Oxfff3b2f8 <clear lc
gé c_runtime cpu setup f* st 103 ldr x1, = bss end
99 /* gpopeeeafffib2cc: ldr x1, @xfff3b300 <clear lc
S -] | 104 mov x2, #0 -
g5 E console &2 & R L B&E B8y 0 >y = 0

Debug_u-boot [GDB Hardware Debugging] J-’hrc:mre_}"b32?21;"Frgsasr:alr.=_J-"rC‘.='-.l'4NEl'_v201 5.05_b150430/CW_ARMv8/ARMvS/qd

C
Continuing.
Note: automatically using hardware breakpoints for read-only addresses.

Breakpoint 2, start () at arch/arm/cpu/armv8/start.s:23
23 b reset

-boot Awareness: u-boot relocation breakpoint is hit

h o
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U-Boot Debug — Debug — Activity

 U-Boot

Awareness
allows setting
SW breakpoints
to DDRAM
before DDRAM
Initialization and
before U-Boot u-boot booting SW breakpoint hit SW breakpoint hit: notify yser
relocation to (time) [t
DDRAM e

break <ddram_address>

RUN /\
ﬁh‘i’s would normally

L - =| trigger:

- Invalid access to not
initialized DDRAM
when setting SW break

- SW break would be
overridden after copying

Qboot to DDRAM /

[1—b00t run from D

SW breakpoint hit
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U-Boot Debug — U-Boot information — Activity

OS Resources: Windows > Show View > Other > Debugger > OS Resources
- Visualize meaningful U-Boot information about: U-Boot version, build time or memory

iInformation

- Target image vs. ELF image version check

New Window

Editor

Hide Toolbar

Open Perspective

v
Customize Perspective...
Save Perspective As...
Reset Perspective...

Close Perspective
Close All Perspectives

Navigation

Refresh Debug Views
Preferences

78 PUBLIC USE

0~Q-~© 4 -

Breakpoints shift+Alt+Q B
Console Shift+Alt+Q C
Debug

Disassembly

Error Log shift+Alc+Q L
Executables

Expressions

OS Resources

¥ (= Debug

@5 05 Resources 2 Memory 18 = ¥ = &
Element = Value Version

Ram size 0x3e0000000 | Memory

Ram top 0x100000000

®

Memory Browser

Modules

Outline shift+Alt+Q O
Problems Shift+AlE+Q X
Registers

Signals

Tasks

Trace Control
Cancel

—

Variables Shift+Alt+Q V

Relocation address 0xFfF38000
Relocation offset  0xcfe38000

ﬁ 0S Resources &2

v Value

Build time Apr232015-15:08:22

Configuration L52085A-QDS

Target version check ELF image version matches target image version
U-Book 2015.01

Element

Version

h o
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U-Boot Debug — Register / Peripheral — Activity

* Register view
» Peripheral: Windows > Show View > Other > Debugger > Peripherals

14 Registers 88 i Peripherals U1 Registers & Peripherals 22 @ = =
Name Value Name Value Reset Acces Location Description
1% X0 OxFffa7e80 (Hex) » &% Core
4 X1 Oxfffa7e60 (Hex) » it PSTATE
X2 0x40 (Hex) > &3 special Purpose
14 X3 0x3F (Hex) > B3ID
1948 X4 0xFFFOc100 (Hex) > B System
1948 X5 0xe7fFO69F (Hex) > % Exception
1 X6 OxFFFFFFAO (Hex) > &% Memory
1 X7 0x20 (Hex) > 5 Thread
148 X8 0x10 (Hex) > B Timer
i x9 0xcfe38000 (Hex) » i Reset
18 %10 0x3 (Hex) > &% Debug
I X11 0x30164100 (Hex) > § External_Debug_Interfac
i X12 0x80000002 (Hex) » &% PERF
4 x13 080000002 (Hex)
1 X14 0x80000002 (Hex) » {5 cgu_soc 0x116000
Wi X15 0x1800fad0 (Hex) » 55 cop_dcfg 0x100000
1 X16 0x 1800540 (Hex) > fi cop_rst 0x1200b0
W X17 0x1 (Hex) > B cop_tap 0x3
> 8% dbg_cdtc wrapper dbg | 0x4000
> it dbg_gdi 0X78000
> 8 dbg_sdtc_wrapper_dbg | 0x84000
v &% DDR1 0x 1080000
¥ i} DDR1_CS0_BNDS 0x000003Ff 0x0 RW | 0x1080000; Chip select 0 memory bounds
[31:186] starting address for chip select (bank) n.This value is compared again
+ EA Ox3FF ox0 RwW i [15:0] Ending address for chip select (bank)n. This value is compared agains
» 1 DDR1_CS1_BNDS 0x000003FF 0x0 RW 0x1080008§ Chip select 1 memory bounds
+ i NNR1 £S2 RNMDS M NNNONNNN NN Rt x 1080010} Chin selact 2 memary hannds
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U-Boot Debug — Register / Peripheral — Activity

« Memory view: Window > Show View select “Memory”

« Add memory monitor
« Enter the address/expression

80

L

= 1010 1on
L] FER |

5= New Renderings...

#| Tasks (2! Problems (2 Executables @ Memory 22
Monitors 9= | 3¢ % |0x30100000: 0x30100000 <Hex> &

@ 0x30100000 Address :E] -3 4 - 7
0000000030100000 [N CLLITE  1F2003D5
pOOREOEA30100010 AGA20700 0OROEEOE

: 8202000030100620, 807COBOO, 00HOOOOE

A R el0030100030, 3F3000F1 AG0O0O54
Enter address or expression to monitor: pe636160646 3F1BBEF1 ABD16854
70030100050, ©OOC40B2 ©O111EDS

" | bee30100060; POEG1BDS, 08000014
70030100070 40111CD5 04000014

70030100080, 401018D5 7BO40094

@ | cancel || OK 70030100090, PO5C58D3 POFC6H8D3
700301000A0 5F2003D5 A1060058

PUBLIC USE

8 - B

geeelese
ABAZB700
CO3EDO10
3F2008F1
BOCO1EDS
SF111ED5
BeCe1CD5
BeCe18D5
ABee38D5
BEeeB1AA
200040F9

C-F

geeeeeee
peeoeeee
41423805
pBe18854
B8113ED5
ABegeass
EB7FBED2
Be86ABD2
B1FCEED3
CooboeB4
ABFFFFB4
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Summary

- This course has been a brief introduction into the LS2085 RDB board and the CodeWarrior tools
available to debug the board

- Flash Programmer

- Connection Diagnostics

- U-Boot debug

- Digital Networking is introducing a new networking tools suite

- CodeWarrior Development Studio for QorlQ LS Series — ARMv8 ISA
- Tools covering Configuration, Build, Debug, and Analysis

CodeWarrior for ARMvS

Trace
Configure  Build Debug and
Analysis
http://www.nxp.com/codewarrior r
81  PUBLIC USE P. .NXP. il


http://www.freescale.com/codewarrior

Q&A




SECURE CONNECTIONS
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Company Public information is information that has been declared public knowledge
by the owner and can freely be given to anyone inside or outside NXP without any
possible damage to NXP.
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BACKUP




CUSTOM BOARD
SETUP



Stock NXP Boards vs. Customer Designs

- For stock NXP boards, CW comes with all the necessary initialization / configuration files

- For custom designs, first, using a JTAG configuration file, define the list of devices on the
JTAG chain.

- As example, for a board with two QorlQ LS2085A processors, JTAG configuration file is:

r .
_|| custom.cfg - Notepad l = | (=] |_il?-l
File Edit Format View Help
L51021A
L51021A
¥ Target Types l 5] | S
4 ;
Add and remove target types (builtin types not shown):
. 4 custom.cfg - EACW ARMVI0.0.00A Import...
Import it 4 Lsw2a
%5 Debug 2 = O |[69= Variables &2 ™. % Breakpoints| | Cortex-A7-1 = =
: Lst0214
= 4 m - = ‘
| ! R_Sﬂ z | Cortex-AT-2
No groups defined. Cortex-AT-3
Usze All Cores
v | Disable Halt Groups

] T b
Limit new breakpoints to current group
Edit Target Types...
m  Edit Multicore Groups... =
k?) oK l [ Cancel

h o
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Creating a Custom Target System

- Create a new target system

89
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J{ER&M&SyslemsE@ =0
£ 21| @ B|g

4= 151020 _LinuxAppTRE
-4 example-core0_RAM_L51021A_Download
example-corel_RAM_L510214_Download Target

¥ Mew Connection...

Impoert Connection..,

-
¥ New Connection

Select Remote System Type

Configuration for a hardware-based or simulated target.

Systemn type:
type filter text

> (= CodeWarrior Application Debugging
4 [= CodeWarrior Bareboard Debugging
> =#- Hardware or Simulator Connection
4 Hardware or Simulator Target
Hardware or Simulator Target (default)

I -
» = General
L
|
|
@ < Back Next > Finish

ﬁ New Connection

Hardware or Simulator Target
€ "Target type" is undefined.

Parent profile: | zro03-ws473

Marme: CustomDesign

Description:  Custom Target

Template: Mone - | | Apply Defaults
Target type: - Edit...
p L51
4 imported
custom.cfg

® N> [

Cancel
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Configure the Newly Created Target

- Check “Execute target reset” if you
want to reset the SoC when first
core connects.

- Select initialization files (for DDR,
Internal memories, flash
controllers, etc.) and on what
core(s) they should be executed.

- Select memory configuration files.
Consider that the memory map
may differ since, for example,
some IP blocks may not be
present in the new design.

90 PUBLIC USE

& Properties for CustomDesign

Hardware or Simulator Targe|  Hardware or Simulator Target

Parent profile: zro03-ws473

MNarmes: CustormDesign
Description:  Customn Target
Template: Mone N B
Target type: | custom.cfg T Edit.
Execute target reset (applies to initial launch only)
Target Run out of reset Initialize target Initialize target script
custom.cfg
L510214
Cortex-A7-0
Cortex-A7-1
L510214
Cortex-A7-2
Cortex-AT-3
Note: Target initialization files only apply to cores being launched.
OK l | Cancel |

f_
®
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New Connection and Debug

- Create a new connection and select for it the “Target” system that was just created.
- Apply the new connection to your project(s)

Jﬁ Remote Systems (2

CustomDesign ~
| = e

New ¥ New Connection

Hardware or Simulator Connection

& Refresh F5
Connection configuration for a hardware-based or simulated target.
[ Rename... F2
¥ Delete.. Delete Parent profile:  |zro03-ws473 -
Copy...
Move... Name: My Connection
Export... Dexcription:
Import... Template: None + || Apply Defaults
~
¥ New Connection l G |
Move Up g .
Target: CustomDesign &
Move Down | | Select Remote System Type
Connection configuration for a hardware-based or simulated :& Connection type: [CodeWarrior TAP ; 'I

Apply To Proj| [ target.

@ Applyto Con System type: Connection | Advanced

- type filker text CodeWarrior TAP
m— Hardware connection: [USB =
= CodeWarrior Application Debugging
= CodeWarrior Bareboard Debugging
-#- Hardware or Simulator Connection [ Serial number:
Hardware or Simulator Target
(= General JTAG settings
Eﬁ TCF JTAG clock speed (kHz): 12500 -
CCS server
@ Automatic launch
Server port number: 41475

[ €CS executable:
) Manual launch
127.0.0.1
41475

@ Back Next > Einish Cancel Connect server to TAP

.
@
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