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Technical Notes

AMCC PowerPC 4xx Family On-Chip Emulation
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1 Introduction

There are three fundamentally different debug intesfaee¢he PowerPC family. The MPC5xx/8xx use a BDM
style debug interface, while the PPC/MPC4xx/6xx/7xx usebaglaterface based on JTAG protocol. A newly
developed Nexus interface on the MPC56x provides faster devehd@ocess and, more importantly,
instruction and data trace.

The debug interface of the PowerPC core uses the BDM, JTABxus development port, which is a dedicated
port that needs none or minimal of the regular system aaest System activity can be controlled from the
development port when the core is in debug mode. The developoreig a relatively inexpensive interface
that allows the development system to operate at a logguency than the core’s frequency (except for Nexus
that usually operates at the core’s frequency). In debutg ntbe core fetches all instructions from the
development port. Data can be read from or written to theldewment port. This allows memory and registers
to be read and modified by a development tool (emulator) ctethéz the development port.

The JTAG development port of the 6xx/7xx, also known @® (s scan chain based. The debug port of the

PowerPC 4xx cores and processors is not scan chain basedditieey have built-in a special debug module,
similar to the PowerPC BDM.

Debug Features

4 hardware breakpoints

Unlimited number of software breakpoints
Fast flash programming

No real-time access

On-chip Trace (PPC440EP/GX)
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2 Emulation Options

2.1 Hardware Options

Emulation Options Lﬁl

Hardware |cpu | Initialization | Initialization After Download | TTAG |

Debug IO levels Sampling threshold levels
@vref @33 Use same threshold on all probes
[¥] check vref on startup ekl o
i@ vref /2 1.5
Hot Attach @ vref /2 1.5
N~ . |
Hot attach to target 1) Vrer /2 L3 I

O ][ Cancel H Help

Emulation Options, Hardware page

Debug /0O levels

The development system can be configured in a way thaetheg JTAG signals are driven at 3.3V target
voltage level (Vref).

When 'Vref' Debug I/O level is selected, a voltage appbetie belonging reference voltage pin on the target
debug connector is used as a reference voltage fogeditdlower, which powers buffers, driving the debug
JTAG signals. The user must ensure that the target psavpgty is connected to the Vref pin on the target JTAG
connector and that it is switched on before the debsgjaeis started. If these two conditions are not meat, it i
highly probably that the initial debug connection will failegldy. However in some cases it may succeed but
then the system will behave abnormal.
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2.2 Initialization Sequence

Before the flash programming or download can take placeistemust ensure that the memory is accessible.
This is very important since there are many applicatisirsg memory resources (e.g. external RAM, external
flash), which are not accessible after the CPU reséhdt case, the debugger must execute after the CPlareset
so called initialization sequence, which configures necggsPU chip selects and then the download or flash
programming can actually take place. The user musipsiteuinitialization sequence based on his application.

The initialization sequence can be set up in two ways:

1. Set up the initialization sequence by adding necessaryaegistes directly in the Initialization page
within winIDEA.

Emulation Cptions

| Hardware | CPU | Initialization | Initialization After Download | JTAG |

Initialization [Initsequen::e v] 1

Address offset [Read from CPU v] ] HEX
[T reset CPU after DL /reset commands {invalidates initialization)

[Area [address |Register |Data

B 00010002  TLBO1_2 00000CEF A
REGISTER R1 12100DED . =

SPR 398 DVLIM 0001F300
SPR 399 IVLIM 000 1F300
REGISTER MSR 00000000

Properties...

Remove

oK J [ Cancel ] [ Help

2. winIDEA accepts initialization sequence written in a t@gtwith .ini extension. The file must be
written according to the syntax specified in the appemdthké hardware user’s guide. Few most often
used cases:

writing to SPR register
A "SPR":(270) L 0x10000000

writing to SFR

S EBI_BRO L 0x20000003
S P2M W 0x0003

S P30_MC B 0x4F

writing to a core register

R PC L OxFO000000
writing to a memory location

A (0x00000400) L 0x00000400
pause 100ms

P 100

Excerpt fromyosemite440.ini file for the AMCC Yosemite PPC440EP evaluation board:

A TLBOO_2 L 0x0000043F //1=1, G=0 : Cache inhibited
A TLBOO_2 L 0x0000013F // W=0, G=1 : Cache write-thru
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Emulation Options _ g

| Hardware | cPu | Initialization | nitialization After Download | TTAG |

Initialization [Init SEQUENCE v] 1 |secondis)
Load from file  yosemite440ep.ini E]
Address offset |Read from CPU -] 0 HEX

[T reset CPU after DL/reset commands {invalidates initialization)

Area | address | Register |Data |
+ 1 Add...
Properties...
- i Remove
|
[ O ] [ Cancel ] [ Help

The advantage of the second method is that you can sitigpiijpute your .ini file among different
workspaces and users. Additionally, you can easily commesbou line while debugging the
initialization sequence itself.

3. There is also a third method, which can be used tod’butat highly recommended for the start up.

The user can initialize the CPU by executing parhefdode in the target ROM for X seconds by using
'Reset and run for X sec' option.

Emulation Options _ g

Hardware | CPU | Initialization | initialization After Download | TTAG |

Initialization [Reset target, Rurn... v] 2 | second(s)
Load from file
Address offset |Read from CPU 0 HEX

[T reset CPU after DL/reset commands {invalidates initialization)

Area | address | Register |Data |
+ 1 Add...
Properties...
- i Remove
|
[ oK J [ Cancel ] [ Help

Caution: If in Hardware/Emulation options/Initializatidretone of the Reset&Run options is used the run after
reset will be started from this address. A Run attemptfaii] if there is no valid code there right after redeis
recommended that the two options, Override PC andilr@tain/Reset&Run, are not used at the same time.
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2.3 JTAG Scan Speed
[ Emulation Options ﬁ

Hardware I CPU I Initialization | Initizlization After Download | JTAG |

Scan speed 4000 kHz MNumber of idle TCKs |0

[(use |slow 2000 kHz scan speed during initialization
[ Do not use TRST line
[¥] This is the single device in the JTAG chain

oK ][ Cancel H Help

JTAG Scan Speed definition

Scan speed

The JTAG chain scanning speed can be set to:

Slow - long delays are introduced in the JTAG scanningppat the slowest devices. JTAG clock
frequency varying from 1 kHz to 2000 kHz can be set.

Fast — the JTAG chain is scanned with no delays.
Burst — provides the ability to set the JTAG clock frequerarying from 4 MHz to 100 MHz.

Burst+ - provides the ability to set the JTAG clock freey varying from 4 MHz to 100 MHz. This mode
is often used with PPC440 CPUs even in excess of 20MHagbdownloads to SDRAM.

Slow and Fast JTAG scanning is implemented by mebssfovare toggling the necessary JTAG signals. Burst
mode is a mixture of software and hardware based scaanthghould normally work except when the JTAG
scan frequency is an issue that is when the JTAG segudncy used by the hardware accelerator is too high for
the CPU. In general, selecting an appropriate scan fneguesually depends on scan speed limitations of the
CPU. In Burst+ mode, complete scan is controlled by the feasdaccelerator, which poses some preconditions,
which are not met with all CPUs. Consequentially, Burstele doesn’t work for all CPUs.

In general, Fast mode should be used as a default séftting.debugger works stable with this setting, try Burst
or Burst+ mode to increase the download speed. If Fast niredeafails, try Slow mode at different scan
frequencies until you find a working setting.

Note: Burst and Burst+ modes are implemented for M-CORE, Rvand ARM CPUs, including XScale.
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Use — Scan Speed during Initialization

On some systems, slower scan speed must be used durifzatitia, during which the CPU clock is raised
(PLL engaged) and then higher scan speeds can be used itoopdénasuch case, this option and the
appropriate scan speed must be selected.
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3 CPU Setup

3.1 General Options

The CPU Setup, Options page provides some emulation settorgsjon to most CPU families and all
emulation modes. Settings that are not valid for culyesglected CPU or emulation mode are disabled. If none
of these settings is valid, this page is not shown.

CPU Setup S

Options | Debugging I Reset I Advanced

NMI Enabled When Stopped
Intemupts Enabled When Stopped
Hard Interrupt Disable When Stopped

Stop CPU Activities When Stopped

Test Mode

[T|iCache downloaded code only {do not load to target)

OK || Cancel || Hep

General Options

Cache downloaded code only (do not load to target)

When this option is checked, the download files will napagate to the target using standard debug download
but the Target download files will.

In cases, where the application is previously programmed itatget or it's programmed through the flash
programming dialog, the user may uncheck 'Load code' in theeRies' dialog when specifying the debug
download file(s). By doing so, the debugger loads only the sagedebug information for high level
debugging while it doesn't load any code. However, detnctibnalities like ETM and Nexus trace will not
work then since an exact code image of the executedisodquired as a prerequisite for the correct trace
program flow reconstruction. This applies also for thestaltk on some CPU platforms. In such applications,
'‘Load code' option should remain checked and 'Cache downloaded cpdéconbt load to target)' option
checked instead. This will yield in debug information and codmeroaded to the debugger but no memory
writes will propagate to the target, which otherwise nolyriahd the code to the target.
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3.2 Debugging Options
CPU Setup T

Options | Debugging | Reset |Advanced
Execution BPs Software -

0K || Cancel || Hel

PowerPC Family Debugging Options

Execution Breakpoints

Hardware Breakpoints

Hardware breakpoints are breakpoints that are already prdvydise CPU. The number of hardware
breakpoints is limited to four in MPC5xx/8xx and PPC4xx. Thdwvantage is that they function anywhere in the
CPU space, which is not the case for software breakpeihtsh normally cannot be used in the FLASH
memory, non-writeable memory (ROM) or self-modifying cadi¢he option 'Use hardware breakpoints' is
selected, only hardware breakpoints are used for executiorpbietsk

Note that the debugger, when executing source step debug odusas one breakpoint. Hence, when all
available hardware breakpoints are used as execution bretkplogdebugger may fail to execute debug step.
The debugger offers 'Reserve one breakpoint for high-leteigigng’ option in the Debug/Debug
Options/Debugging' tab to prioritize normal debugging used&gult this option is checked and the user can
uncheck it, if necessary.

Software Breakpoints

The number of available hardware breakpoints often proves tsb#icient. Then, the debugger can use
unlimited software breakpoints to work around the limtati

When a software breakpoint is being used, the progranaftesnpts to modify the source code by placing a
break instruction into the code. If setting software breakgeils, a hardware breakpoint is used instead.
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Note: On the PPC4xx, the breakpoints and trace triggeurees are shared. Normally, they cannot be used at
the same time.

During trace usage, the symptoms are that breakpoints &et Execution Breakpoints dialog and breakpoints
set in the Hardware dialog are misinterpreted as traggers, while the software breakpoints halt the CPU at
x0700 Program vector address without the CPU stop statug tegorted to a debugger.

This is why the above breakpoints need to be disabled wimtD®A trace, coverage or profiler is used. There
are two exceptions:

1) With Record Everything trace, all debug functionality ba retained.

2) When a trace trigger is used AND Break-on-Triggémebug functionality can be retained, as well.

3.3 Advanced Options

PowerPC Family Advanced Options

Override Startup Register Values

If required, the Emulator can change the checked regiigrthe CPU is released from reset. These settings
have typically to do with setting the default prograarting point and disabling the watchdog.

Caution: If in Hardware/Emulation options/Initializatidretone of the Reset&Run options is used the run after
reset will be started from this address. A Run attemptfai) if there is no valid code there right after redeis
recommended that the two options, Override PC andikzatadn/Reset&Run, are not used at the same time.
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4 MMU Support

The MMU Table Walk window displays virtual-to-physicadzess mapping of individual memory pages. The
window can be selected from the ‘Debug/MMU Table Walk’ men

A direct entry of a virtual address is possible.

MMU support is available on PPC440 and PPC460 CPUs.

The MMU Table Walk dialog
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5 Access Breakpoints

Access Breakpoints are available for PPC440 and PPCREGG.

The same on-chip debug resources are shared among haedwenéion breakpoints, access breakpoints and
trace trigger. Consequentially, debug resources used byetrug functionality are not available for the other
two debug functionalities. In practice this would mean thatame trigger can be set for instance on instruction
address, when execution breakpoints are set already.

The PowerPC 440 Hardware Breakpoint Configuration
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Instruction

IAC1-IAC4 (IAC — Instruction Address Compare)

There are four IAC registers, which allow setting tlgger on the executed instruction address. These IAC
registers can be used to specify four independent, ex&catiiresses, or they can be configured in pairs in
order to specify ranges (inclusive/exclusive) of instarcaddresses.

Type

It defines whether the instruction address comparisondeuperformed using the effective, or virtual address.
See Memory Management section in the PPC440 Processts Msaual for explanation of these different
types of addresses. Note that when ‘Effective’ is $etkdn which the virtual address space is consideresl, it i
not the entire virtual address which is considered. TheeBsd®, which forms the final part of the virtual
address, is not considered.

Mode

It specifies what operation mode the processor must delér for the corresponding IAC event to break the
CPU.

Data

DAC1-DAC2 (DAC — Data Address Compare)

There are two DAC registers, which allow setting a breaktpmi the accessed address. These DAC registers can
be used to specify two independent, exact DAC addressimgyotan be configured to operate as a pair. When
operating as a pair, they can specify either a rangeagfssed data addresses, or a combination of an aduiless a
an address bit mask for selective comparison with the datasaddre

Read, write or read/write access can be selected ¢brafahe DAC registers. Additionally, Type and Mode can
be selected, which are described under the Instruction coatfigu.

DVC1-DVC2 (DVC - Data Value Compare)

In addition to the DAC registers, there are two DVC regés which can be used to specify two independent, 4-
byte data values, which are selectively compared agaiestata being accessed. In order for the DVC break to
occur, the conditions for DAC event must first be med then data must also match the DVC conditions.

Byte Enable

For the two DVC values individual byte can be enabled. Baté Enable check box corresponds to a byte
position within aligned word of memory. For a given alignextdvof memory, the byte offsets (or “byte lanes”)
within that word are numbered 0, 1, 2 and 3, stafiioig the left-most (most significant) byte of the word.
Accordingly, check boxes 0-3 correspond to bytes Oz@nhadligned word of memory being accessed.
Three comparison modes are supported for the two individu&l &vents.
- AND comparison mode
In this mode, all data byte lanes enabled by Byte En&lglekchoxes must be being accessed and must
match the corresponding byte data value in the correspobdi@gregister.
- OR comparison mode
In this mode, at least one data byte lane that is enapl&gte Enable check boxes must be being accessed
and must match the corresponding byte data value in thesponding DVC register.
- AND-OR comparison
In this mode, the four byte lanes of an aligned word asidetil into two pairs, with byte lanes 0 and 1 being
on pair, and byte lanes 2 and 3 in the other pair. The G4k levent comparison mode for each pair of
byte lanes operate in AND mode, and then the results £¢ tio AND mode comparisons are ORed
together to determine whether a DVC CPU break occursthler words, a DVC CPU break occurs if either
one or both of the pair of byte lanes satisfy the AND namaparison requirements.

Interrupt
When this option is checked, the CPU stops on any interogpirience.

Wizard...

Use Wizard (button in the left bottom corner) in casproblems understanding and configuring the access
breakpoints dialog. It helps setting a simple breakpoirttada access.
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6 Trace

PPC440 and PPC460 CPUs feature on-chip instruction traceo lolaita trace.

Instruction Trace

Using a branch-trace mechanism, the instruction trace &atllects the information to trace program
execution. For example, the branch-trace mechanism takesccant how many sequential instructions the
processor has executed since the last taken branchept®n. Then the debugging tool can interpolate the
instruction trace for sequential instructions from alamage of program memory contents. In this way, the
debugging tool can reconstruct the full program flow.-8edifying code cannot be traced due to this concept.

Processor trace hardware implements internal FIFO bufféch keeps the data in the pipeline when the trace
port bandwidth requirements are greater than its capebilkIFO is heavily used when the application
sequentially accesses data, which yields heavy tratéraffic through a narrow trace port.

Note that only transmitted addresses (messages) continell (time of message, not of execution) valid time
stamp information. All CPU cycles being reconstructed bydgtmigger relying on code image and inserted
between the recorded addresses, don't contain valid tiimeriation. Interpolation between the recorded

addresses containing valid time stamp could be misleddirthe user. Thereby, some frames displayed in the
trace window can have the same time stamp value.

Trace Features (iTRACE PRO, iC5000):

External trace buffer
Instruction Trace
On-Chip Trigger
Time Stamps

AUX inputs
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6.1 On-Chip Trace Trigger Configuration

Note: The on-chip debug resources are shared among hareweardion breakpoints, access breakpoints and
on-chip trace trigger. Consequentially, debug resourceshysede debug functionality are not available for the
other two debug functionalities. In practice this would méah o trace trigger can be set for instance on
instruction address, when execution breakpoints are setialrea

The PowerPC 440 Trace Trigger Configuration

Recording is stopped after the trigger event occurs anttabe buffer fills up. Number of samples recorded
before and after the trigger condition can be selectddTwigger Position setting.

The Buffer Size determines the depth of the trace buffpossible, always use smaller buffer sizes. This will
decrease the loading time and size of the Analyzer file.

The Trigger condition can be simple or complex. Seleaytling' if you want recording to begin immediately.
Further, the trigger conditions can be enabled or disableéeénwhe trace buffer is filled the recording will stop.

In continuous mode the recording is stopped only after CPbdwss stopped or the user has manually selected
stop recording in the trace window.
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Instruction

IAC1-IAC4 (IAC — Instruction Address Compare)

There are four IAC registers, which allow setting tlgger on the executed instruction address. These IAC
registers can be used to specify four independent, ex&catiiresses, or they can be configured in pairs in
order to specify ranges (inclusive/exclusive) of instarcaddresses.

Type

It defines whether the instruction address comparisondheuperformed using the effective, or virtual address.
See Memory Management section in the PPC440 Processds Wmnual for explanation of these different
types of addresses. Note that when ‘Effective’ is $etkdn which the virtual address space is consideres], it i
not the entire virtual address which is considered. TheeBsd®, which forms the final part of the virtual
address, is not considered.

Mode
It specifies what operation mode the processor must tkléar for the corresponding IAC event to trigger.

Data

DAC1-DAC2 (DAC — Data Address Compare)

There are two DAC registers, which allow setting thggeer on the accessed address. These DAC registers can
be used to specify two independent, exact DAC addresséneyotan be configured to operate as a pair. When
operating as a pair, they can specify either a rangeagfssed data addresses, or a combination of an aduiless a
an address bit mask for selective comparison with the datasaddre

Read, write or read/write access can be selected ¢brafdhe DAC registers. Additionally, Type and Mode can
be selected, which are described under the Instruction coatfigu.

DVC1-DVC2 (DVC - Data Value Compare)

In addition to the DAC registers, there are two DVC itegés which can be used to specify two independent, 4-
byte data values, which are selectively compared aghiestata being accessed. In order for the DVC trigger
to occur, the conditions for DAC event must first be raat then data must also match the DVC conditions.

Byte Enable

For the two DVC values individual byte can be enabled. Baté Enable check box corresponds to a byte
position within aligned word of memory. For a given alignemtdwof memory, the byte offsets (or “byte lanes”)
within that word are numbered 0, 1, 2 and 3, startiogfthe left-most (most significant) byte of the word.
Accordingly, check boxes 0-3 correspond to bytes Oz@hadligned word of memory being accessed.

Three comparison modes are supported for the two individu&l &vents.
- AND comparison mode
In this mode, all data byte lanes enabled by Byte Endlglekchoxes must be being accessed and must
match the corresponding byte data value in the correspobdi@gregister.
- OR comparison mode
In this mode, at least one data byte lane that is enapl&gte Enable check boxes must be being accessed
and must match the corresponding byte data value in thesponding DVC register.
- AND-OR comparison
In this mode, the four byte lanes of an aligned word asidelil into two pairs, with byte lanes 0 and 1 being
on pair, and byte lanes 2 and 3 in the other pair. The treggat comparison mode for each pair of byte
lanes operate in AND mode, and then the results of ties&ND mode comparisons are ORed together to
determine whether a DVC trigger occurs. In other waad3)/C trigger occurs if either one or both of the
pair of byte lanes satisfy the AND mode comparison requrgsn
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Interrupt
When this option is checked, the trace triggers on angripteoccurrence.

Wizard...

Use Wizard (button in the left bottom corner) in casproblems understanding and configuring the access
breakpoints dialog. It helps setting a simple a breakpoint @nataess.

6.2 AUX Card

An optional AUX Card can be inserted in the iTRACE PRO, Whillows tracing of up to 16 external signals
and setting a trace trigger on any of the 16 input channels.
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Sampling Mode

AUX signals can be sampled either synchronously with thd €&ce clock only or additionally with any
detected rising or falling edge on the 16 AUX signals

Trigger

First enable the trigger field in order to set a triggeAX signal. It's recommended to disable on-chip trace
trigger when setting trigger on AUX. Note that AUX triggaerd on-chip trigger are logically ORed.

By default no trigger is set on any of the AUX sign#lgou click once in the AUX signal check box, it gets
blank meaning that that the trace triggers on low levelkiDiiconce again, sets the trigger on high level.

Input Threshold
Input threshold can be separately set for AUX signals 8d7A4dJX signals 8-15.
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6.3 Troubleshooting Scenarios

6.3.1 Record everything

This configuration is used to record the contiguous programditiver from a program startup on, or up to the
moment, when the program stops.

The trace can start recording on the initial program Btamt a reset, or after resuming the program from a
breakpoint location. The trace records and displays prodoanfrdom the start until the trace buffer is full.

As an alternative, the trace can stop recording on a progp@mn ‘Continuous mode’ allows roll over of the trace
buffer, which results in the trace recording up to the maméen the application stops. In practice, the trace
displays the program flow just before the program stopsnétance, due to a breakpoint hit or due to a stop
debug command issued by the user.

Example: The application behavior needs to be analyzed without anyiorraa the CPU execution. The trace
should display program execution just before the CPU is stoppdelug stop command.

Select ‘Record everything’ operation type in the ‘Amar Configuration’ dialog. The trace will stop as
soon as the trace buffer is filled.

Check the ‘Continuous mode’ option to have the trace buffeovelt while recording the running
program. The trace will stop as soon as the CPU is stopped.

Select buffer size depending on the required depth ofdbe tecord. Have in mind that the minimum
buffer uploads faster than the maximum.
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With these settings, the trace records program executiom@s it's running. As soon as the program is
stopped, the trace stops recording and displays theégesul

6.3.2 Simple Trigger Configurations

This section describes configuring trace to trigger goegific function being executed or to record specific
variable data accesses.

‘On trigger break execution’ option in the ‘Trace Confidima dialog should be checked when it's required to
stop the program on a trigger event.

Example 1: Trace starts recording aft€ype_Struct  function is called.

Select ‘Use trigger/qualifier’ operation type in the ‘Teamnfiguration’ dialog, add and name a new
trigger (e.g. Trigger0), and open ‘Trigger Configuratididlog.
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Enable Instruction IAC1 watchpoint and spedifype_Struct  for the Address.

The trace is configured. Following picture shows theetisattings. Initialize the complete system, startrimeet
and run the program.
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Let's inspect the results. Trigger point can be found arowaddr0 and marked as ‘Watchpoint’ in the Content
bus.
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Example 2 In this example, an ‘illegal’ write to aiCounter variable occurs while running the target
application. The variable gets a value 0x1233, which is peeted and the application ceases from operating
correctly.

Select the ‘Use trigger /qualifier’ mode in the ‘TriggestLdialog and configure new trigger called ‘Example
4.

Configure the trigger by invoking the ‘Trace Trigger dialog’.

First, select the DACL1 register for write access sgldctiCounter from the symbol browser for the address.
Next select AND condition for DVC1 register and ertirt233in the value field.
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When incorrect write to th€€ounter occurs, the iTRACE or iC5000 stops recording after theebisffilled and

the application’s behavior before the trigger event occurgade inspected from the recorded trace buffer
history.

Note that the trigger event (data access) itself cannsede in the trace record since the CPU doesn'’t provide
data trace.
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6.4 Trigger Position

The trace position displayed in the winIDEA Trace Windovaigly shown at the exact trigger point set by user.
Nevertheless, the displayed position is always in ghosgimity, before, at, or after the user trigger point. This
is because of the asynchronous nature of the PPC4xx packet-la@gedutput. The trigger position usually
varies + 2 instructions from the exact trigger point.

7 Emulation Notes

7.1 Debug Registers' Protection

Note that debug registers are exposed to user softuriiee to the debug implementation in PowerPC 5xx/8xx

families. This means that if a user code (typicalitialization code) writes to the debug register it vadyg

preset breakpoint or trigger set by winIDEA. For defing purposes such code fragments should be removed

during debugging. If this is not possible, a number of sistges may be performed in the Disassembly window
to pass the code that modifies the debug registers (DBZRIBSR, DAC1..2, DVCL1..2).

7.2 Debug and Trace Trigger Resources

Hardware breakpoint (HWBP) resources for debugging are the aa for the trace trigger. On the other hand,
the PPC4xx has separated debug and trace modes of operhtientiey are not meant to operate at the same
time. This would lead to the following side-effects: ald&/BP is recognized as a trigger event by the 440 trace
engine, HWBP will not stop the CPU unless BreakOnTriggenabled in the trace trigger dialog, etc. In
winIDEA debug operation takes precedence over trace|las/s:

1) Execution Breakpoints set by winIDEA HLL debug have the higbestity

2) Execution Breakpoints set by user in Debug/Breakpoints menu wherPid\&i8 selected in CPU
Setup/Debugging dialog

3) Access Breakpoints set by user in Debug/Hardware Breakmubaitg)

4) Trigger points set by user in the Trigger dialog have the loprewity

7.3 Reset Pin

The main reason for reset detection problems isattiedf a reset processor signal on the debug connector.
Because of that, winIDEA cannot latch the reset-frorgetacondition - this means that the board reset button or
power-off condition needs to be asserted until winIDEA pglloop detects it (RESET status in lower-right
corner), within 0.5s or less.

With an iCard, winIDEA uses Vref signal, the proces#Orvoltage reference to detect the board power-off.

7.4 Single-step and RFI

When single-stepping over the RFI (Return From Interrmgtyuction, the PC may point to the instruction after
the RFI instead of the return point of the interrupt. Perifiogranother single-step will return correctly to this
point, and the instruction after the RFI is not executed.

7.5 Single-step and Trace
When using disassembly or source single-step with tracéirshenstruction is not shown in trace window,

because winIDEA first issues a single-step to stepfafftential breakpoint then starts the trace and issues
run.
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8 Getting Started

Before powering on check the Power supply setting in Emoul&ptions/Hardware. Default is 3.3V, note
however that certain newer devices operate at lower voleagemay no longer be 3.3V-tolerant. Use ‘Target’
setting in such case. Target board should provide its |/@erefe voltage on the debug connector.

Disable watchdog with the option described above. Usuallw#tehdog timer will timeout after just a few
seconds after reset is released, leaving very little for user intervention. At the same time, don’t fotge
disable or adequately service the watchdog timer in yaftware.

To enable code download user should provide some minimum mewaeys configuration. This can be trivial
by merely setting the appropriate chip-select registerfidsh or SRAM, or complicated and lengthy for
DRAM.

See notes above for setting debug clock and reset delay.

In case the debugger won't start, disable initializaticsh @hconfigurable options except disabling the
watchdog. Check if the CPU stops at reset vector OxFFRQ@t®x100 if MSR is 0.

It is recommended that CPU clock PLL is not modified initiitealization sequence as this may cause CPU
debug port to fail. Instead, user code should do this ircase.

Under Emulation Options/CPU Setup check all exceptions tirét dave a handler in your code. This is a good
means to detect early when your code strays away.

9 Troubleshooting

To prevent from JTAG Mode being accidentally invoked, conagutll-down resistor (eg. 10K on the TRST#
signal, and a pull-up (10K) on the TMS signal.

When performing any kind of checksum, remove all softwaeakpoints since they may impact the checksum
result.

Make sure that the power supply is applied to the tafg&&Jconnector when ‘Target VCC’ is selected for
Debug I/0O levels in the Hardware/Emulator Options/Haréwab, otherwise emulation fails or may behave
unpredictably.

Try ‘Slow’ JTAG Scan speed if the debugger cannot connebet€PU.

FAQ

What are the recommendations regarding MultiCore debugdiagomplex application which also consists of a
CPLD/FPGA part. Is it necessary to put the processarsieparate JTAG chain and put the FPGAs and CPLDs
in an own chain by using bypass option? What are the expesiaittesuch a system and what would be the
recommendations?

Put mixed devices on a common JTAG chain only if:

1) There's a good strong reason to do it. For examplei-couét debug from a single debugger unit.

AND

2) Put extra special care on JTAG signals routing wiesigding PCB. Keep traces as short as possible. We
recommend buffering the TCK at each device.

Have separate JTAG chains, because:
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3) When everything is new (CPU, FPGA, CPLD etc.) and ireldgyment something will always go wrong.
Eliminate possible JTAG electrical and timing problemigsaroots.

4) Stable, short and clean JTAG connection to the CPEbkEngéial for any quality debugging.

5) IBM has it separated. There is always a standard WE€Eh JTAG connector dedicated to the CPU alone,
while one or more FPGA/CPLDs sit on their own JTAG chain

6) There was a case of stability issues on a tangetiad CPU and FPGA on the same JTAG chain. What's
more, the customer connected emulator and FPGA progragimeltaneously, probably to save time of
constantly replacing one with the other. Sure, thed@at destroyed, eventually.

Disclaimer: iISYSTEM assumes no responsibility for amgrs which may appear in this document, reserves the
right to change devices or specifications detailed hereinyatime without notice, and does not make any
commitment to update the information herein.

iISYSTEM. All rights reserved.
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