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1 Introduction 
There are three fundamentally different debug interfaces in the PowerPC family. The MPC5xx/8xx use a BDM 
style debug interface, while the PPC/MPC4xx/6xx/7xx use a debug interface based on JTAG protocol. A newly 
developed Nexus interface on the MPC56x provides faster development access and, more importantly, 
instruction and data trace. 

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

The JTAG development port of the 6xx/7xx, also known as COP, is scan chain based. The debug port of the 
PowerPC 4xx cores and processors is not scan chain based, instead they 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, Hardware page 

Debug I/O levels 

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

When 'Vref' Debug I/O level is selected, a voltage applied to the belonging reference voltage pin on the target 
debug connector is used as a reference voltage for voltage follower, which powers buffers, driving the debug  
JTAG signals. The user must ensure that the target power supply is connected to the Vref pin on the target JTAG 
connector and that it is switched on before the debug session is started. If these two conditions are not meet, it is 
highly probably that the initial debug connection will fail already. 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 place, the user must ensure that the memory is accessible. 
This is very important since there are many applications using memory resources (e.g. external RAM, external 
flash), which are not accessible after the CPU reset. In that case, the debugger must execute after the CPU reset a 
so called initialization sequence, which configures necessary CPU chip selects and then the download or flash 
programming can actually take place. The user must set up the initialization sequence based on his application.  

The initialization sequence can be set up in two ways: 

1. Set up the initialization sequence by adding necessary register writes directly in the Initialization page 
within winIDEA. 

 

2. winIDEA accepts initialization sequence written in a text file with .ini extension. The file must be 
written according to the syntax specified in the appendix in the hardware user’s guide. Few most often 
used cases: 

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

·  writing to SFR 
S EBI_BR0   L 0x20000003 
S P2M  W 0x0003 
S P3O_MC B 0x4F 

 
·  writing to a core register 

R PC L 0xF0000000 
·  writing to a memory location 

A (0x00000400) L 0x00000400 
·  pause 100ms 

P 100 

Excerpt from yosemite440.ini  file for the AMCC Yosemite PPC440EP evaluation board: 

A TLB00_2 L 0x0000043F  // I=1, G=0 : Cache inhibited 
A TLB00_2 L 0x0000013F  // W=0, G=1 : Cache write-thru 
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The advantage of the second method is that you can simply distribute your .ini file among different 
workspaces and users. Additionally, you can easily comment out some line while debugging the 
initialization sequence itself. 

3. There is also a third method, which can be used too but it’s not highly recommended for the start up. 
The user can initialize the CPU by executing part of the code in the target ROM for X seconds by using 
'Reset and run for X sec' option. 

 

Caution: If in Hardware/Emulation options/Initialization the one of the Reset&Run options is used the run after 
reset will be started from this address. A Run attempt will fail, if there is no valid code there right after reset. It is 
recommended that the two options, Override PC and Initalization/Reset&Run, are not used at the same time.  
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2.3 JTAG Scan Speed 

 

JTAG Scan Speed definition 

Scan speed 

The JTAG chain scanning speed can be set to: 

·  Slow - long delays are introduced in the JTAG scanning to support 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 frequency varying from 4 MHz to 100 MHz. 

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

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

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

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

On some systems, slower scan speed must be used during initialization, during which the CPU clock is raised 
(PLL engaged) and then higher scan speeds can be used in operation. In such 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 settings, common to most CPU families and all 
emulation modes. Settings that are not valid for currently selected CPU or emulation mode are disabled. If none 
of these settings is valid, this page is not shown. 

 

General Options 

Cache downloaded code only (do not load to target) 

When this option is checked, the download files will not propagate to the target using standard debug download 
but the Target download files will. 

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

 

PowerPC Family Debugging Options 

Execution Breakpoints  

Hardware Breakpoints 

Hardware breakpoints are breakpoints that are already provided by the CPU. The number of hardware 
breakpoints is limited to four in MPC5xx/8xx and PPC4xx. Their advantage is that they function anywhere in the 
CPU space, which is not the case for software breakpoints, which normally cannot be used in the FLASH 
memory, non-writeable memory (ROM) or self-modifying code. If the option 'Use hardware breakpoints' is 
selected, only hardware breakpoints are used for execution breakpoints. 

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

Software Breakpoints 

The number of available hardware breakpoints often proves to be insufficient. Then, the debugger can use 
unlimited software breakpoints to work around the limitation.  

When a software breakpoint is being used, the program first attempts to modify the source code by placing a 
break instruction into the code. If setting software breakpoint fails, a hardware breakpoint is used instead. 
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Note: On the PPC4xx, the breakpoints and trace trigger resources are shared. Normally, they cannot be used at 
the same time.  
 
During trace usage, the symptoms are that breakpoints set in the Execution Breakpoints dialog and breakpoints 
set in the Hardware dialog are misinterpreted as trace triggers, while the software breakpoints halt the CPU at 
x0700 Program vector address without the CPU stop status being reported to a debugger. 
 
This is why the above breakpoints need to be disabled when winIDEA trace, coverage or profiler is used. There 
are two exceptions: 
1) With Record Everything trace, all debug functionality can be retained. 
2) When a trace trigger is used AND Break-on-Trigger, all debug 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 register after the CPU is released from reset. These settings 
have typically to do with setting the default program starting point and disabling the watchdog. 

Caution: If in Hardware/Emulation options/Initialization the one of the Reset&Run options is used the run after 
reset will be started from this address. A Run attempt will fail, if there is no valid code there right after reset. It is 
recommended that the two options, Override PC and Initalization/Reset&Run, are not used at the same time.  
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4 MMU Support 
The MMU Table Walk window displays virtual-to-physical address mapping of individual memory pages. The 
window can be selected from the ‘Debug/MMU Table Walk’ menu. 

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 PPC460 CPUs. 

The same on-chip debug resources are shared among hardware execution breakpoints, access breakpoints and 
trace trigger. Consequentially, debug resources used by one debug functionality are not available for the other 
two debug functionalities. In practice this would mean that no trace 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 the trigger on the executed instruction address. These IAC 
registers can be used to specify four independent, exact IAC addresses, or they can be configured in pairs in 
order to specify ranges (inclusive/exclusive) of instruction addresses. 

Type 
It defines whether the instruction address comparison should be performed using the effective, or virtual address. 
See Memory Management section in the PPC440 Processor User’s Manual for explanation of these different 
types of addresses. Note that when ‘Effective’ is selected, in which the virtual address space is considered, it is 
not the entire virtual address which is considered. The Process ID, which forms the final part of the virtual 
address, is not considered. 

Mode  
It specifies what operation mode the processor must be in order 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 breakpoint on the accessed address. These DAC registers can 
be used to specify two independent, exact DAC addresses, or they can be configured to operate as a pair. When 
operating as a pair, they can specify either a range of accessed data addresses, or a combination of an address and 
an address bit mask for selective comparison with the data address. 
Read, write or read/write access can be selected for each of the DAC registers. Additionally, Type and Mode can 
be selected, which are described under the Instruction configuration. 

DVC1-DVC2 (DVC - Data Value Compare) 
In addition to the DAC registers, there are two DVC registers, which can be used to specify two independent, 4-
byte data values, which are selectively compared against the data being accessed.  In order for the DVC break to 
occur, the conditions for DAC event must first be met, and then data must also match the DVC conditions. 

Byte Enable 
For the two DVC values individual byte can be enabled. Each Byte Enable check box corresponds to a byte 
position within aligned word of memory. For a given aligned word of memory, the byte offsets (or “byte lanes”) 
within that word are numbered 0, 1, 2 and 3, starting from the left-most (most significant) byte of the word. 
Accordingly, check boxes 0-3 correspond to bytes 0:3 of an aligned word of memory being accessed. 
Three comparison modes are supported for the two individual DVC events. 

- AND comparison mode 
In this mode, all data byte lanes enabled by Byte Enable check boxes must be being accessed and must 
match the corresponding byte data value in the corresponding DVC register. 
- OR comparison mode 
In this mode, at least one data byte lane that is enabled by Byte Enable check boxes must be being accessed 
and must match the corresponding byte data value in the corresponding DVC register. 
- AND-OR comparison 
In this mode, the four byte lanes of an aligned word are divided into two pairs, with byte lanes 0 and 1 being 
on pair, and byte lanes 2 and 3 in the other pair. The CPU break event comparison mode for each pair of 
byte lanes operate in AND mode, and then the results of these two AND mode comparisons are ORed 
together to determine whether a DVC CPU break occurs. In other words, a DVC CPU break occurs if either 
one or both of the pair of byte lanes satisfy the AND mode comparison requirements. 

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

Wizard…  

Use Wizard (button in the left bottom corner) in case of problems understanding and configuring the access 
breakpoints dialog. It helps setting a simple breakpoint on data access. 
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6 Trace 
PPC440 and PPC460 CPUs feature on-chip instruction trace, but no data trace. 

Instruction Trace 

Using a branch-trace mechanism, the instruction trace feature collects the information to trace program 
execution. For example, the branch-trace mechanism takes into account how many sequential instructions the 
processor has executed since the last taken branch or exception. Then the debugging tool can interpolate the 
instruction trace for sequential instructions from a local image of program memory contents. In this way, the 
debugging tool can reconstruct the full program flow. Self-modifying code cannot be traced due to this concept. 

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

Note that only transmitted addresses (messages) contain relatively (time of message, not of execution) valid time 
stamp information. All CPU cycles being reconstructed by the debugger relying on code image and inserted 
between the recorded addresses, don’t contain valid time information. Interpolation between the recorded 
addresses containing valid time stamp could be misleading for the 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 hardware execution breakpoints, access breakpoints and 
on-chip trace trigger. Consequentially, debug resources used by one debug functionality are not available for the 
other two debug functionalities. In practice this would mean that no trace trigger can be set for instance on 
instruction address, when execution breakpoints are set already. 

 

The PowerPC 440 Trace Trigger Configuration 

Recording is stopped after the trigger event occurs and the trace buffer fills up. Number of samples recorded 
before and after the trigger condition can be selected with Trigger Position setting. 

The Buffer Size determines the depth of the trace buffer. If possible, 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. Select 'Anything' if you want recording to begin immediately. 
Further, the trigger conditions can be enabled or disabled. When the trace buffer is filled the recording will stop. 

In continuous mode the recording is stopped only after CPU has been 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 the trigger on the executed instruction address. These IAC 
registers can be used to specify four independent, exact IAC addresses, or they can be configured in pairs in 
order to specify ranges (inclusive/exclusive) of instruction addresses. 
 

Type 
It defines whether the instruction address comparison should be performed using the effective, or virtual address. 
See Memory Management section in the PPC440 Processor User’s Manual for explanation of these different 
types of addresses. Note that when ‘Effective’ is selected, in which the virtual address space is considered, it is 
not the entire virtual address which is considered. The Process ID, which forms the final part of the virtual 
address, is not considered. 
 

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

Data 

DAC1-DAC2 (DAC – Data Address Compare) 
There are two DAC registers, which allow setting the trigger on the accessed address. These DAC registers can 
be used to specify two independent, exact DAC addresses, or they can be configured to operate as a pair. When 
operating as a pair, they can specify either a range of accessed data addresses, or a combination of an address and 
an address bit mask for selective comparison with the data address. 
 
Read, write or read/write access can be selected for each of the DAC registers. Additionally, Type and Mode can 
be selected, which are described under the Instruction configuration. 
 

DVC1-DVC2 (DVC - Data Value Compare) 
In addition to the DAC registers, there are two DVC registers, which can be used to specify two independent, 4-
byte data values, which are selectively compared against the data being accessed.  In order for the DVC trigger 
to occur, the conditions for DAC event must first be met, and then data must also match the DVC conditions. 
 

Byte Enable 
For the two DVC values individual byte can be enabled. Each Byte Enable check box corresponds to a byte 
position within aligned word of memory. For a given aligned word of memory, the byte offsets (or “byte lanes”) 
within that word are numbered 0, 1, 2 and 3, starting from the left-most (most significant) byte of the word. 
Accordingly, check boxes 0-3 correspond to bytes 0:3 of an aligned word of memory being accessed. 
 
 
Three comparison modes are supported for the two individual DVC events. 

- AND comparison mode 
In this mode, all data byte lanes enabled by Byte Enable check boxes must be being accessed and must 
match the corresponding byte data value in the corresponding DVC register. 
- OR comparison mode 
In this mode, at least one data byte lane that is enabled by Byte Enable check boxes must be being accessed 
and must match the corresponding byte data value in the corresponding DVC register. 
- AND-OR comparison 
In this mode, the four byte lanes of an aligned word are divided into two pairs, with byte lanes 0 and 1 being 
on pair, and byte lanes 2 and 3 in the other pair. The trigger event comparison mode for each pair of byte 
lanes operate in AND mode, and then the results of these two AND mode comparisons are ORed together to 
determine whether a DVC trigger occurs. In other words, a DVC trigger occurs if either one or both of the 
pair of byte lanes satisfy the AND mode comparison requirements. 
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Interrupt 
When this option is checked, the trace triggers on any interrupt occurrence. 

Wizard…  
Use Wizard (button in the left bottom corner) in case of problems understanding and configuring the access 
breakpoints dialog. It helps setting a simple a breakpoint on data access. 

6.2 AUX Card 

An optional AUX Card can be inserted in the iTRACE PRO, which allows 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 the CPU trace 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 trigger on AUX signal. It’s recommended to disable on-chip trace 
trigger when setting trigger on AUX. Note that AUX trigger and on-chip trigger are logically ORed. 
By default no trigger is set on any of the AUX signals. If you click once in the AUX signal check box, it gets 
blank meaning that that the trace triggers on low level. Clicking once again, sets the trigger on high level.  

Input Threshold 
Input threshold can be separately set for AUX signals 0-7 and AUX signals 8-15. 
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6.3 Troubleshooting Scenarios 

6.3.1 Record everything 

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

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

As an alternative, the trace can stop recording on a program stop. ‘Continuous mode’ allows roll over of the trace 
buffer, which results in the trace recording up to the moment when the application stops. In practice, the trace 
displays the program flow just before the program stops, for instance, 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 any intrusion on the CPU execution. The trace 
should display program execution just before the CPU is stopped by debug stop command. 

·  Select ‘Record everything’ operation type in the ‘Analyzer Configuration’ dialog. The trace will stop as 
soon as the trace buffer is filled. 
Check the ‘Continuous mode’ option to have the trace buffer roll over while recording the running 
program. The trace will stop as soon as the CPU is stopped.  

·  Select buffer size depending on the required depth of the trace record. Have in mind that the minimum 
buffer uploads faster than the maximum. 
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With these settings, the trace records program execution as long as it’s running. As soon as the program is 
stopped, the trace stops recording and displays the results.  

6.3.2 Simple Trigger Configurations 
 

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

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

Example 1: Trace starts recording after Type_Struct  function is called. 

·  Select ‘Use trigger/qualifier’ operation type in the ‘Trace configuration’ dialog, add and name a new 
trigger (e.g. Trigger0), and open ‘Trigger Configuration’ dialog. 
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·  Enable Instruction IAC1 watchpoint and specify Type_Struct  for the Address. 

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

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

 

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

First, select the DAC1 register for write access and select iCounter from the symbol browser for the address. 
Next select AND condition for DVC1 register and enter 0x1233 in the value field. 
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When incorrect write to the iCounter occurs, the iTRACE or iC5000 stops recording after the buffer is filled and 
the application’s behavior before the trigger event occurred can be inspected from the recorded trace buffer 
history. 

Note that the trigger event (data access) itself cannot be seen 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 Window is rarely shown at the exact trigger point set by user. 
Nevertheless, the displayed position is always in close proximity, before, at, or after the user trigger point. This 
is because of the asynchronous nature of the PPC4xx packet-based trace output. 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 software, unlike to the debug implementation in PowerPC 5xx/8xx 
families. This means that if a user code (typically initialization code) writes to the debug register it voids any 
preset breakpoint or trigger set by winIDEA. For debugging purposes such code fragments should be removed 
during debugging. If this is not possible, a number of single-steps may be performed in the Disassembly window 
to pass the code that modifies the debug registers (DBCR0..2, DBSR, DAC1..2, DVC1..2). 

7.2 Debug and Trace Trigger Resources 

Hardware breakpoint (HWBP) resources for debugging are the same as for the trace trigger. On the other hand, 
the PPC4xx has separated debug and trace modes of operation. Thus, they are not meant to operate at the same 
time. This would lead to the following side-effects: a set HWBP is recognized as a trigger event by the 440 trace 
engine, HWBP will not stop the CPU unless BreakOnTrigger is enabled in the trace trigger dialog, etc. In 
winIDEA debug operation takes precedence over trace, as follows: 

1) Execution Breakpoints set by winIDEA HLL debug have the highest priority 

2) Execution Breakpoints set by user in Debug/Breakpoints menu when HWBPs are selected in CPU 
Setup/Debugging dialog 

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

4) Trigger points set by user in the Trigger dialog have the lowest priority 

7.3 Reset Pin 

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

With an iCard, winIDEA uses Vref signal, the processor I/O voltage reference to detect the board power-off. 

7.4 Single-step and RFI 

When single-stepping over the RFI (Return From Interrupt) instruction, the PC may point to the instruction after 
the RFI instead of the return point of the interrupt. Performing another 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 trace, the first instruction is not shown in trace window, 
because winIDEA first issues a single-step to step off of a potential breakpoint then starts the trace and issues 
run. 
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8 Getting Started 
Before powering on check the Power supply setting in Emulation Options/Hardware. Default is 3.3V, note 
however that certain newer devices operate at lower voltages and may no longer be 3.3V-tolerant. Use ‘Target’ 
setting in such case. Target board should provide its I/O reference voltage on the debug connector. 

Disable watchdog with the option described above. Usually the watchdog timer will timeout after just a few 
seconds after reset is released, leaving very little time for user intervention. At the same time, don’t forget to 
disable or adequately service the watchdog timer in your software. 

To enable code download user should provide some minimum memory access configuration. This can be trivial 
by merely setting the appropriate chip-select registers for flash 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 initialization and all configurable options except disabling the 
watchdog. Check if the CPU stops at reset vector 0xFFF00100, or 0x100 if MSRIP is 0. 

It is recommended that CPU clock PLL is not modified in the initialization sequence as this may cause CPU 
debug port to fail. Instead, user code should do this in any case. 

Under Emulation Options/CPU Setup check all exceptions that don’t have 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, connect a pull-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 software breakpoints since they may impact the checksum 
result. 

Make sure that the power supply is applied to the target JTAG connector when ‘Target VCC’ is selected for 
Debug I/O levels in the Hardware/Emulator Options/Hardware tab, otherwise emulation fails or may behave 
unpredictably. 

Try ‘Slow’ JTAG Scan speed if the debugger cannot connect to the CPU. 

FAQ  

What are the recommendations regarding MultiCore debugging of a complex application which also consists of a 
CPLD/FPGA part. Is it necessary to put the processor in a separate JTAG chain and put the FPGAs and CPLDs 
in an own chain by using bypass option? What are the experiences with such 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 example, multi-core debug from a single debugger unit. 

AND  

2) Put extra special care on JTAG signals routing when designing 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 in development something will always go wrong. 
Eliminate possible JTAG electrical and timing problems at its roots. 

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

5) IBM has it separated. There is always a standard RISCWatch 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 target that had CPU and FPGA on the same JTAG chain. What's 
more, the customer connected emulator and FPGA programmer simultaneously, probably to save time of 
constantly replacing one with the other. Sure, the iCard got destroyed, eventually. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
 
 
 

 

 

 

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