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1 Introduction

This document is a step-by-step guide to using the P&E ICDPPCNEXUS in-
circuit debugger software, which is compatible with Freescale MPCS55xx /
MPC56xx processors. This guide covers the most commonly used features of the
debugger: loading binary & debug information, accessing CPU registers &
memory, stepping code, setting breakpoints, and monitoring variables.

1.1 P&E Compatible Hardware

The following lists the P&E hardware compatible with the ICDPPCNEXUS
debugger software.

P&E Part Number Interface to host PC
CABPPCNEXUS Parallel (LPT) port
USB-ML-PPCNEXUS | USB 2.0 (Backwards compatible with USB 1.1 ports)
Cyclone MAX Serial (RS232) port
USB 1.1 (Upwards compatible with USB 2.0 ports)
Ethernet




2 Getting Started

2.1 Connecting to your Target

Upon starting the debugger, the connection assistant dialog appears:

PEMICRO Connection Manager

ou have selected to display this dialog on startup. Specify communications
parameters and click OK.

Connection port and Interface Tepe

&dd LPT Port
Interface: |L|5E= PowerPC Hesus Multilink [U5B-ML-PPCHEXLS) j m

Part; |LISE=‘I : USB-ML-PPCHEXLUS Rewv A [PES013447) ﬂ

Target CPU Information

CPU: | PowerPC Processar - Autadetect j Advanced

BDM Communication 5 peed

—

EDM Debug Shift Freq: BDOM_SPEED = | 2 - BDM CLOCK. FREQ) = 333333 Hz j

FCL Internal Bus Frequency [For programming]
o~

s 1

Reszet Options
[ Delay after Reset and before communicating to target for 0 milizeconds [decimal).

Connect (Resef) Hotsync | Abort

[w Show thiz dialog before attempting to contact target (Othenwize anly dizplay an Errar]

Use the “Interface” and “Port” drop-down menus to choose the P&E
hardware interface connected between the PC and your target board.

The “Target CPU” setting can safely be left at the “Autodetect” setting for
most users. If you experience problems connecting, you can try specifying
the exact Freescale device that you are connecting to.

A BDM_SPEED parameter between 2 to 4 can typically be used.
Processors running at slower clock speeds will require higher values.
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Click the Connect button, and ICDPPCNEXUS will attempt to contact the
processor. Using the default debugger settings, ICDPPCNEXUS will establish
communications and reset the processor.

After establishing communications, the main debugger screen will appear,
and a debugger reset script macro should automatically execute and complete.

DPPCNEXUS Debugger for CodeWarrior - Yersio 00.0 =]
Hig|™ge|  AsM|AsM|AsM| HL (HL |HL REG [MMU| 5PR |
+| ¥ e S i w0 e o] B W 2
emory Windov =] ade Window 1 : Source. =]
PC  4ODO56D8  CR 28533808 40008608 18 21 66 E@ .1.. A . 8235 SE_HTAR R14 R3S ~
HSR  0000BEEE  XER 00800008 4@BBEBBL 48 B8 D4 81 H... |||~ - 4BB864D2 8247 SE_HTAR R15,R4 =
LR 00088158  CTR  48009FD8 40000008 C4 31 1C 83 .1.. . ||(- - 48006004 0258 SE_MTAR R16,RS
4000060C 00 01 D4 81 ... - - 40006606 7800006F E_BL _ init register
CE L e 4@BBBB18 E8 FC 18 21 ...°1 - 408868DA 79FFFFC7 E_BL __init_harduare
R2 40009344 RIS  DBAFC7ED 40000014 06 EO 00 80 ... - - 400066DE 182106F8 E_STWU R1,-88(R1)
R3  BOEESA4E  R19  BBIBEDE2 40000618 D9 01 71 88 ..q. - - 400066E2 4300 SE_LI RG,00
Ri (8889634  R2G  OC108948 ¥ ¥
RS B1642249  R21 10480836
R6  0OBB2BBB  R22  G9G28E80 Code Windaw 2 : Source =

R7 LBBBIFDE R23 76000DAO
R8 LTS R24  BA2BD4BA
R? 3AE42751 R25  BOB2B154

0236 SE _MTAR R14,R3

+ 4808868D2 o247 SE_MTAR R15,RA4

R18 00388918  R26  7002A441 5§ 2D00cHDA 8258 SE_MTAR R16,R5
R11  LOBOIFDR R27 168C2331 =+ hBOO60D6 7BOOBD6F E BL _ init registers
R12  L4OBBYFDR R28 B818794@ -+ 4B88868DA 79FFFFC? E_BL __init_hardware
R13 LOBA9340 R29 aeean118 ~ + 4bBBO6ODE 182186F8 E_STWU R1,-08(R1)
R14 0e06B19A R38 00800BEY ~ + 4LBO06OE2 LBO0 SE_LI RB,088
R15 CBBB9634 R31 ageee12Aa - -+ 408868E4 Daa1 SE_STW RB,88{R1)
Reset Script mpc5688 zBh ule.mac =+ 4BB866E6 2c68 SE_BMASKI RO, 00
- ~ + 4LBO06OES Do SE_STW R@,081(R1)
General | Basic -+ 48886BEA 78088875 E_BL __init_data
~ + 4bBB060OEE 7O6BEDDBD E_LIS R3,4000
ariables Window E ~ + 4LBO06OF2 1C6368050 E_ADD16I R3,R3,0050
-+ 488868F6 ae93 SE_MTLR R3
Add Varishle | £dd Register| List A1 Variahles v| + + LDDDGOFS foos SE_BLRL
~ + 4LBO06OFA 7OCBEDBO E_LIS R6,4000
-+ 488868FE 1CC68088 E_ADD16I R6,R6,08008
~+ + h4BO06182 0e%6 SE_MTLR Ré ~
do O
235 source line records in 116 files. A
iables W dow . E 45 symbols defined. P
1584 object bytes loaded.
Add Varishle | £dd Register| List A11 Vanahles v| ile loaded properly.
ownloading object data ... Done.

ownload time was 1.08s
>REM Use 'gotil main' command to run until main procedure.

|

| Ready

2.2 Reset Script

This section explains the initialization that the debugger, using a reset
script macro file, performs on the processor. The user can view and modify all of
the macro file's initialization tasks.

The processor Boot Assist Module (BAM) would normally initialize the
memory of the processor. However, when running the target application from the
debugger, the BAM functionality is disabled. To account for this, the debugger
must run a script file on reset. The script initializes the memory of the processor
similar to the way in which the BAM would initialize the processor.

If ICDPPCNEXUS is launched from the Freescale CodeWarrior IDE, the
correct reset script file is automatically selected.




If ICDPPCNEXUS is launched stand-alone, the reset script file may need
to be configured. Several reset script macros are included with the
ICDPPCNEXUS debugger and have a .mac extension. For detailed information,
you can view each macro file using a simple text editor such as Notepad. The
macro contents will contain useful comments, such as which devices are
supported by that particular macro.

To configure the debugger reset script macro, select the debugger Configuration
menu, Automated Script Options dialog, shown here:

&, ICD Automatic Script Options

[+ Run Script File when the Debugger Starts up [always an);

M ame: |
(v f'“
[w Fun Script File after the Debugger RESETS the MCL:

M amne:; |E:'xF'rcugram Filez\Freescale\Codetwamor_for_MPChmms_ . |
" Full Dizplay Update @« Quiet - No Memom Refresh  © Silent - Min Display

o OF. X Cancel | Default Setings

2.3 Loading Data and Debug Information

If ICDPPCNEXUS is launched from the Freescale CodeWarrior IDE, your
code will automatically be downloaded to the processor.

e RAM projects are loaded into the processor’s internal SRAM.

e FLASH projects will invoke the CPROGPPCNEXUS Flash programming
software to burn the code into the processor’s internal FLASH.

The debug information is also automatically loaded from CodeWarrior,
which will allow you to debug using your high level source code and variables.



If ICDPPCNEXUS is launched stand-alone, you will need to manually
download the code and debug information. Launch the Load Dialog by clicking
on the High Level Load button on the debugger tool bar:

M

2. MPCh5xx File Load Dialog - Debug and Object Information
File Options

f* Load a zingle debug/binany file

Load File : |intema|_FL-'-‘«SH.eIf Browsze

[

Binary Code Image - Load Options
i Download binary image to MCU Ram

" Program binary image into Flazh using Algarithm : | J

f* Program binary image into Flazh using default Algarithm for Selected Device : | MPCSE04P [Autodetected] ﬂ

[ After succeszsful load, execute until main(] procedure
[ Farze Flazh programmer ta remain open upon sUccess

o Process Load Command X Cancel

This dialog allows you to specify the binary/debug file and whether to load into
RAM or FLASH. Once you are satisfied with your settings, press the “Process
Load Command” button to begin the download process. This step will also load
the debug information.

2.4 CPU and Memory Windows

The CPU Window displays all CPU core registers, including the Program
Counter (PC) and all general purpose registers.

e To modify CPU register contents, double-click the register value. You will
be prompted for a new value.

The Memory Window displays data at any given memory address. It can
be used to view RAM contents, FLASH contents, and values of peripheral
registers.



e To change the memory address, right-click inside the Memory Window
and select “Set Base Address”. You will be prompted for a new address to
begin displaying data.

¢ To change the contents in memory, double-click the value in memory that
you would like to change. You will be prompted for a new value.



3 Debugging

This section outlines the different debugging capabilities available in the
ICDPPCNEXUS debugger once the debug information has been loaded.

3.1 GOTIL command

At this point, your source window will show the assembly language startup
code generated by the compiler:

< Code Window 2 : Source

.- T P
< nooe6eD2 0247 SE_MTAR R15,RA4

+ + 4DOB6BDY 0258 SE_MTAR R16,RS

+ + 4DOB6BDA 7800006F E_BL __ init_registers

-+ 4pOB6BDA 79FFFFC7 E_BL __init_hardware

-+ 4pOB6BDE 182106F8 E_STWU R1,-88(R1)

-+ 4POB6BEZ ng0e SE_LI RB,00

-+ 4OOB6BEL poae1 SE_STW RO,88(R1)

-+ 4PBB6BES 2008 SE_BHASKI RB,00

- - 4DBB6BES D161 SE_STW R8,B81(R1)

-+ 4BBB6BEA 780080075 E BL _ init_data

-+ 4BBB6BEE 7068E000 E_LIS R3,4000

-~ + 4DBB6BF2 1C6308050 E_ADD161 R3,R3, B850

-+ 4DBB6BFG 8093 SE_MTLR R3

-+ 4DDB6OFS 6005 SE_BLRL

+ + 4DBB6BFA 70CBE000 E_LIS R6,4000

+ + 4DBB6BFE 1CC60000 E_ADD161 R6,R6, 00008

+ + ypoBe61e2 0096 SE_MTLR R6 v

If you do not need to debug this section and would like to run the processor until
the beginning of your “main” function, you can use the “GOTIL” command.

e Type “GOTIL main” in the Status window to tell the debugger to run code
until it reaches the “main” function of your code.

The “GOTIL” command works with any function in your code.

10
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e Window 2 : Source

ftinclude “MPCS684P_HO7H.h"

mlint main(yoioay ¢

+ s uvplatile int i = @;

/% Loop forever =/
- v fFor (;3) 4
- i++;

b

. Status Window |Z|[E|f'5__<|
Y

ownload time was 1.08=s

*REM Use 'gotil main' command to run until main procedure.

>otil main

aiting for Keystroke or gotil location reached ...

instruction address compare debuyg event occured.(DBSR=500800010)

reset hreakpoint encountered.

4]

Feady

3.1 Stepping through C instructions

Step through the initialization code, or any source code, using the high-
level language source step command. Use this feature by typing “HSTEP” in the

Status window or by clicking the high-level step button on the debugger tool bar:
HL

1
SOLRLE

Each time the HSTEP command executes, the debugger will rapidly single
step assembly instructions until it encounters the next source instruction, at
which point target execution will cease. When the debugger reaches the next
source instruction, all visible windows will be updated with data from the board.
After reaching the main function, step through several C language instructions.
Notice that some instructions will take longer to step through than others
because each C instruction may consist of a greater or fewer number of
underlying assembly instructions.

11



3.3 Setting and Reaching Breakpoints

In the source code window, there will be a small red dot and a small blue
arrow next to each source instruction that has underlying object code. If a large
blue arrow appears on a source line, this indicates that the program counter (PC)
currently points to this instruction. If a large red stop sign appears on the source
line, this indicates that a breakpoint exists on this line.

2. Code Window: 2 : Source (main.c)
#include "HMPCS56B4P MB7H.h"

int main{uvoid) {
uvnlatile int i = @;

/= Loop foreuver =/
=+ For (53) A

+ e j_-|-+;

H

e Set a breakpoint at an instruction by double-clicking the tiny red dot.
e To remove a breakpoint, double-click the large red stop sign.

Execution will begin in real-time when you issue the HGO command or click the

high-level language GO button on the debugger tool bar:
HL

If the debugger encounters a breakpoint, execution will stop on this source
line. If it does not encounter a breakpoint, target execution will continue until you
press a key or use the stop button on the debugger tool bar:

Ll

e By double clicking the small blue arrow, you will be issuing a GOTIL
command to the address of this source line.

A GOTIL command will set a single breakpoint at the desired address, and the
processor will begin executing code in real-time from the current program counter
(PC). When the debugger encounters the GOTIL address, execution stops. If the
debugger does not encounter this location, execution continues until you press a

12



key or use the stop button on the debugger tool bar. Note that all user
breakpoints are ignored when the GOTIL command is used.

You may also double-click the red and blue symbols in the disassembly window.
The disassembly window may display an additional symbol, a small, blue "S"
enclosed in a box. This indicates that that a source code instruction begins on
this disassembly instruction.

2. Code Window 1 : Disassembly

gmnain 182186E8 E_STWU R1,-28(R1)
B @ LTI LEAA SE LI RA,88

-+ L Aaaaaas D4 SE_STW RA,84{R1)

E -+ 48068088 Ca431 SE_LWZ R3,84({R1)
-+ 4A80868n 1caiaam1 E_ADD16I RA,R3I, 0801
- -+ LOB0808E 4B SE_STW RO,84(R1)

B -+ LA008618 EBFC SE_B LA0680688

3.4 Using Code Window Popup Debug Evaluation Hints

When debugging source code, it is convenient to view the contents of a
variable while viewing your source code. The in-circuit debugger has a feature,
debug hints, which displays the value of a variable while the mouse cursor is held
over the variable name. The hint may be displayed in any of three locations, as
shown below.

13



-1 ICOPPCHEXLS Debuggor for CodeWarror - Yersion 1.23.00.01

J_I_u M&I&I&IJELIEE@ZL]

|= |8 %] - Memary Window 2 =E
ROA@EDOA 18 21 06 E0 ...

BODRBODE bE 00 Db BT H...

H sipnoaie LR 2B51IHDE
WiR B2 O0DanaR KER  DDOan@anm
LR ETIT T H CTE  &00@9FDs

Ra Bannaaay Rié  B10A2247
Ly} HRNNTFDE R17  S7Z0INTE
h2 BN Ddan R18  DBAFCTLD
L= BRnnanaR R1%  ROFO@DEZ
ki CEEEYGIN B2 DC1@8940
L3 BIDNZZWE R21  10AE@EIE
R Honnanag R2Z  090zAEED

BODRBOODE Ch 31 16 B3 1.
KoapRonc  o@ 1 DR B ...
hDPRROID ER FC 1R 21 ...%
AOPRRBO1N @& E0 90 B ...,
ROBRROIE DD M T M L .q.

R 4 BO0%FDE R23  T6O0B0AD
H Spnnaaas Hih  BAZHDHOA
L DAENZTS R25  BROZ@1S4
Ri@ BEznETIn RZ& 71
R11 4DODOSFDE R27  16BL2331
R12  4B0UYFDR HZ®  DS1RTIR4D
13 hlbadee R29  Do0d@118
Rt BIDPGHAGY R3B DOODARE Y
R15  CEEEVAIL R31  Dodaeiza

Reset Seript mpeS6@0_zih_vle.mac

Binclude “HPCSHMP_HOTH.R™

= - int main{woid) {
=+ yolatile int i —=- i
- S000000T (6vidhess=SANOCFER Tipemsigred longl |

/= Logp Forever s/

iew;
¥
L]

-, Status Window =]

P — . imstruction addeess compare debug event accured. (BBESR=500800010)
2 Marialles Window

Preset breakpoint encountered.
e A0D0000E

=He 40000004

0000004 @ 0001

e 40000004

L
i $O0000001 { eblrsr=34000RFES Typeesiced kongl —_

The three locations for the debug hints are the code window title bar, the status
window caption bar, and a popup hint that appears over the variable in source
code. You can configure the hints to display in any combination.

e Set the locations of debug hints in the configuration menu of the debugger

2. ICDPPCHEXUS Debugger for CodeWarrior - Yersion 1.23.00.01

File Execute BelpliElGER N Windows

Help

Debug Opkions ...
Automated Script Options ..

Change Colars ...
Debug Hinks 2 Debug Hinks Enabled

v Show hint as popup

v Show hint in Status Window
v Show hint as Window Caption

Reload Deskkop
Save Deskkop

The information in the popup hint box is similar to the information
displayed in the variables window.

14



{Address=$40003FE 3 Type=signed long}

The information includes the variable name (i), value ($1), and type (signed
long).

3.5 Using the Variables Window

The variables window displays the current value of application variables.
The following window shows a display of variables from the example application.

<. Wariables Window 1

i : $oep08001
&i : $40009FES

Variables that are pointer or reference types are displayed in red. Normal
variables are displayed in black.

e Add a variable by typing the VAR command, by right clicking the variables
window and choosing “Add a variable”, or by hitting the "Add Variable"
button in the variables window.

15



When adding a variable using the pop-up menu, the debugger displays the
following screen.

Add Variable X
Yariable / Address ||
Type
" Unsigned Byte " Signed 16-bit Integer
i Unsigned Word " Signed 32-bit Integer
i Unszigned Longword " Boolean
i~ String " Double [Decimal)
" Float [Decimal] f+ Default
" Signed 8-hit Integer
Baze
* Hexadecimal " Dctal
" Decimal " Binary
J 0K x Cancel ? Help

In the variable field, type the address or name of the variable. Typically,
set the type of the variable to “Default”’, which means that the variable will be
displayed as it is defined in the debugging information. When adding a variable,
you may specify the numeric display base of the variable.

3.6 Modifying a Variable

e To modify the current value of a variable, right-click the variable name in
the variables window and select “Modify Variable” to display a dialog.

Check the “Modify value” checkbox, and type the variable’s new value.
After you click the OK button, the debugger updates the variable value on the
target, and the debugger refreshes the variable window to display the new value.
Note that the debugger will not edit certain user-defined types, such as
enumerated types.

16
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Modify Yariable

x]

Yanable |

[ Modify dizplay properties

Type

{ "
f'“ f'“
{ {
. ]
{ (+
~

Baze

(v {
{ {

[v Modify value
500

v 4 oK X Cancel

e You may also modify a variable’s display properties, such as the type or
numeric display base using this dialog.

3.7 Using the Register Interpreter

The register interpreter provides a descriptive display of bit fields within
the processor’s peripheral registers. The register interpreter allows you easily to
change the value of these registers. You may quickly check the current state of a
peripheral and examine the configuration of the target device.

When you use the register interpreter within the debugger, it reads the
current value of the peripheral register, decodes it, and displays it.

17
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To launch the register interpreter in the debugger, either use the “R” command or
click the view/edit register button on the tool bar:

]

A window will appear that allows you to select a peripheral block to examine.

2. Choose a Register Block or press ESC

MPC5604F mazk *MO7H [ADCD] Analog
MPC5604F mask *M07H [ADC1] Analog to Digital Converter 1
MPC5604P mask *MO7H [CFLASH] Code Flash Configuration
MPC5604P mask *M07N [CLOCK] Clocking

MPC5604P mask *MO07M [CTU] Cross Trigger Unit

MPCH5604F maszk *MO07M [DFLASH]) Data Flash Configuration
MPC5604F mask *M07M [D5FI1 0] Deszerial Senal Peripheral Interface 0
MPC5604P mask *MO07M [DSPI 1) Desenal Senal Penpheral Interface 1
MPC5604P mask *MO7M [DSPI 2] Desenal Senal Penpheral Interface 2
MPC5604P mask *MO7M [DSPI 3] Desenal Senal Perpheral Interface 3
MPCH5604F maszsk *M07N [eDMA]) Enhanced Direct Memory Access
MPC5604F mask *MO7N [eTIMERD] eTimer 0

MPC5604F mask *MO7N [eTIMER1) eTimer 1

f 0K x Cancel

Double clicking the module of choice will launch the register selection window.

- MPC5604P mask "MO7N [CTU] Cross Trigger Unit E |[E|f‘$7|

FFEOCDD4 CTU_TGSCR CTU Tngger Generator Subunit Control Register
FFEOCO0G6 ETI.I_TI]EH CTU Tngger 0 Compare Reqister

FFEOCD03 CTU_T1CR CTU Trigger 1 Compare Begister

FFEOCODA CTU_TZCR CTU Trigger 2 Compare Register

FFEOCDOC CTU_T3CR CTU Trigger 3 Compare Reqgister

FFEOCDOE CTU_TACR CTU Trigger 4 Compare Register

FFEOCOT0 CTU_TSCR CTU Tngger 5 Compare Reqister

FFEOCD1Z CTU_TBCR CTU Trigger 6 Compare Begister

FFEOCO14 CTU_TYCR CTU Trigger ¥ Compare Begister

FFEOCO16 CTU_TGSCCR CTU TGS Counter Compare Reqgister

& 0K X Cancel

Double clicking a specific register will launch the edit/display window for that
register.

18



<. FEEOCO00 CTU_TGSISR CTU Trigger Generator Subunit Input Selection Register,

R Register Value

Read/Write 00000000000000000000000000000000 $00000000 O0000000000T
k4

81 I15_RE Input15 Rising Edge %8 Disabled

8z I14 FE Input1ld Falling Edge %8 Disabled

83 I14_RE Input1l Rising Edge %8 Disabled

0y I13_FE Input13 Falling Edge %8 Disabled

85 I13_RE Input13 Rising Edge %8 Disabled

86 I12_FE Input1? Falling Edge %8 Disabled

a7 I12_RE Input1? Rising Edge %8 Disabled

08 I11_FE Input11 Falling Edge %8 Disabled

89 I11_RE Inputi11 Rising Edge %8 Disabled

18 I18_FE Input18 Falling Edge %8 Disabled

11 I18_RE Input18@ Rising Edge %8 Disabled

12 19 _FE Input? Falling Edge %8 Disabled

13 19 RE Input?9 Rising Edge %8 Disabled

14 I8 FE Input® Falling Edge %8 Disabled v

Mouge: Left Button = Select which Bit Field Fey: Up/Down = Select which Bit Field

Mouze: Diouble Click = Change current bit field value  Key: Left/Right = Change Current Bit Field alue

Mouze: Right Button = Show all zettings for bit field Fey: Space bar = Show all zettings for bit field

The window lists the keystrokes and mouse actions, allowing you to modify the
values of each of the fields. After right clicking on a specific field, the register
interpreter will display all options for that field.

“. 115_FE Input15 Falling Edge [~ |[B][X]
=1 Enabled

0 Dizabled

« OK X Cancel

When you quit the register view/edit window by hitting the ESC key, you will be
given the opportunity to write the new value into the register, as shown in the
following window.

19
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Value Modified! X

The specified register value hasz been modified.
Write register with new value?

3.8 Adding Register Field Descriptions to the Variables Window

Add register bit fields to the variables window by using the “ TR”
command in the debugger or by clicking the "Add Register" button in the
variables window. After selecting the register field, the field appears in the
debugger variables window, and the debugger will continually update its value.

<. ¥ariables Window 1 |:||E|[5__<|

| Add Variable | Add Register | List A1 Variables | |

CTU_TGSISR->I15_FE : Disabled{%8)
i : 90008061
&i : $40009FEB

20
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