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Introduction 
Firstly, please accept my apologies for a somewhat lengthy read. I had not intended it to be this large but 
I did want this to be as comprehensive as possible in order to provide you with as much information as 
you need to make an informed decision about which combination of Lauterbach products best fits your 
needs, budget, and future plans. 
 
At first glance, the tool offerings from Lauterbach may appear to be overwhelming in their complexity 
and amount of choice. Not surprising after building debug tools for more than 40 years! This document 
aims to clearly and concisely introduce the reader to the TRACE32 debug system’s options for TriCore 
devices. The TriCore family of microprocessors from Infineon has many members all of greatly differing 
capabilities. 
 
From the birth of the company, in 1978, the over-riding philosophy was to make modular tools that could 
be upgraded or expanded as required. Of course, in the real world, a step change occurs every 8-10 years 
as things become so much more complex or faster that a new set of tools needs to be introduced but, as 
far as possible, the goal of retaining as much of the initial investment still pervades everything the 
company does. 
 
Lauterbach has always focused their attention on the debug aspect of embedded development and not 
tried to diversify into anything outside of their core competencies. This means that we make the best 
debugger we can and have to be agnostic about which compilers, IDEs, ecosystems, and RTOSes we 
support. As long as these follow a well-defined industry standard, they are almost certain to work with 
your Lauterbach TRACE32 debugger. 
 
I have deliberately stayed away from providing any form of numerical pricing, opting for comparative 
pricing between equivalent tools where there is an overlap. Pricing is subject to fluctuations in currency 
exchanges, supply of components, and a million other things. Having said that, prices (as far as the UK is 
concerned) have been very stable over the last decade or so but we live in interesting times and any 
numbers that are used today will likely be different tomorrow. 
 
Many sections of this document may not be relevant to you, which is why there is a table of contents so 
you can jump to the sections of interest. 
 
 
 
  



 

TRACE32 and TriCore (June 2022)                                                                                                                                                    4 / 24 

TriCore Debug Overview 
Getting the best debug experience out of your TriCore target requires some planning: there are many 
different devices (each with different capabilities), many debug protocols and target connectors to 
choose from. This section will outline those currently available and provide some information to help you 
make the best choice for your setup. 
 
There are several families of TriCore devices: AUDO-1, AUDO-Future, AUDO-Max, AUDO-NG, AUDO-S, 
AURIX, AURIX2G, and AURIX3G. With early versions of the TriCore, the part numbers within a family often 
do not seem to follow a logical order and the debug capabilities of devices within a family (or revisions of 
a device) vary greatly. For this reason, when requesting TriCore support it is imperative that you quote 
the full part number as written on the top of the chip.  
 
There is no substitution for carefully studying the Infineon documentation for your chosen chip set. 
 
An up-to-date full list of supported TriCore devices can always be found at: 
 
https://www.lauterbach.com/pro/pro__infineon.html#TriCore 
 
Later versions of the TriCore standard are much more internally consistent. 
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TriCore Debug Protocols 

 
A debug protocol can be thought of as the language that the debug tool uses to communicate with the 
target system. The TriCore family supports several debug protocols, outlined below. For all new 
developments, we recommend using DAP.  
 

JTAG (IEEE1149.1) 

 
This is the standard debug interface for most embedded processors and is supported by most (but not all 
– check your manual) TriCore devices. A JTAG interface requires 4 uni-directional signals (TMS, TCK, TDI 
and TDO), although, we strongly recommend the addition of TRST-. In the TriCore world, the terms OCDS 
or OCDS-L1 are used interchangeably with JTAG.  
 
The JTAG standard supports multi-TAP (device/chip) chaining but has some restrictions when used with 
TriCore. The TriCore must be the first device in the chain and there should only be one TriCore device in 
the chain and the chain may not include any C166 or XC2000 devices. AURIX2G supports both 5V and 
3.3V JTAG signals, whilst AURIX1G, AUDO and others only support 3.3V signals. If you want to configure a 
target this way, please contact your local Lauterbach representative for assistance. 

DAP 

This is the preferred debug protocol for TriCore and has been available on all TriCore devices since the 
AUDO-Future series (TC1797). This is an Infineon proprietary serial debug protocol which includes error 
detection and correction on the packets and should not be confused with the ARM DAP. The DAP 
protocol can be uni- or bi-directional and uses fewer pins than a traditional JTAG. There are several 
variants of the DAP interface: 
 

DAP2 Uses one clock pin (DAP0) and one bi-directional data pin (DAP1) 
DAP3 Uses one clock pin (DAP0) and two uni-directional data pins (DAP1 and DAP2). DAP1 

carries data from the debugger to the target and DAP2 carries data from the target to 
the debugger. 

DAPWide This mode uses one clock pin (DAP0) and two bi-directional data pins (DAP1 and 
DAP2). 

SPD A single Pin DAP interface which can be used for debugging via a CAN interface. This 
cannot be used directly with the TriCore debug interface. 

 
DAP is enabled by the device sampling the DAPEN pin when reset is released. For TriCore, the DAPEN pin 
is TRST- and can be connected to the debug cable or hard-wired on the target. 

XCP 

This is a software only Universal and Measurement Protocol. It allows the debugger to access the TriCore 
device via a 3rd party tool: no TRACE32 hardware is required. 
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DxCPL 

This is a special case which allows the DAP protocol to be used over a CAN Physical Layer. It uses the SPD 
variant of DAP, although with much lower speeds (typically 50 – 400KB/s @ 1MHz) and is recommended 
for the investigation of field returns, since it does not require opening the sealed ECU. The debugger 
communicates via a specific CAN port (check the chipset documentation) and this is enabled by a UCB 
configuration. Whilst debugging, CAN functionality is disabled. 

DxCM 

DAP Communication can be embedded in CAN messages. This is a very slow interface with performance 
equivalent to running the DAP at 200KHz. The hardware must be configured for this and it is not possible 
to debug from the reset vector using this method. It is supported on all TC3xx devices and only TC22x and 
TC23x devices.  
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TriCore Debug Ports 

This section will outline the various headers and connectors that may be used to debug a TriCore device.  

JTAG16 (OCDS-L1) 

This connector is available on all Infineon development boards and 
features a 16pin 2.54mm pitch header. It supports JTAG, DAP2, DAP3, 
and DAPWide protocols and will look like the image here. This 
connector also supports the required signals for debug port sharing, 
allowing for concurrent use of debug tools and calibration tools such 
as TRACE32 and ETK. 
 

DAP 

This connector is standardised by Infineon and based upon a MIPI 
standard. It features 10 pins at 1.27mm spacing and is available on all 
Infineon TriBoards and TriCore Evaluation Kits supporting DAP. It 
supports DAP2, DAP3 and DAPWide protocols and looks like the 
image here. 

AUTO26/20/16 

These headers are based upon MIPI specifications and are 10, 20 or 26 pins at 1.27mm spacing. They 
support JTAG, DAP2, DAP3 and DAPWide protocols. They also support PowerPC and RH850 devices with 
different pinouts. More information about the pinouts for all devices can be found in: 
 
https://www.lauterbach.com/pdf/debugger_tricore.pdf 
https://www.lauterbach.com/pdf/app_tricore_ocds.pdf 
https://www2.lauterbach.com/pdf/debugger_mpc5500.pdf 
https://www2.lauterbach.com/pdf/debugger_rh850.pdf 
 

MEDC17 

This is a connector standardised by Bosch for their engine control 
units. It looks like the standard DAP connector (half size, 2 rows of 5 
pins) but has a different pin out. It only supports JTAG. To connect 
your tools, you may need an LA-3819 adapter, shown in the image 
here. 
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ECU14 

This is a connector defined by Bosch and used by Continental and some 
others for their engine control units. It looks like the image here and has 
10 pins at 1.27mm spacing. It is based on the Samtec TFM-105 header 
and supports JTAG, DAP2, DAP3, and DAPWide and looks like the image 
here.  
 
Pin10 is marked with an orientation marker, shown here. 
 
Some Infineon development boards may also have this connector but 
the pinout is slightly different from the Bosch/Continental version. TRACE32 can work with either without 
problems. We do not recommend using this connector for DAP Streaming because of poor electrical 
behaviour. 
 
Two convertors are available, shown below. 
 

 Multiple – ECU14 (10 pin) AUTO26 – ECU14 (10 pin) 
Part Number LA-3843 LA-2745 
Image  

 

Includes LA-2112 (half size cable) LA-2112 (half size cable) 
 
The cost is the same but many customers prefer the smaller LA-2745. 
 
Further Information on all connectors, description of pinouts and design tips can be found here: 
 
JTAG16, DAP:  http://www.lauterbach.com/adtc.html 
AUTO26/20/10: http://www.lauterbach.com/adauto26.html 
ECU14:    http://www.lauterbach.com/ad3843.html 
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TriCore Debug Tools 
The basic debug capabilities include the ability to connect to a target processor to control it (start, stop, 
step), and the ability to read and write memory and registers on the target device. If memory and 
registers can be accessed then it is possible to be able to program any on-chip peripherals and connected 
FLASH devices. A basic debug connection allows the user to set breakpoints which halt the program flow 
at precise locations and to examine the status of the target at these points. A basic debug system can be 
seen in the image below. 

 
A basic debug system, generally, comprises two parts: a host connection and a target specific 
cable/dongle. The two pieces connect together as shown in the image above. The system comes with a 
Power Supply, USB3 cable, TRACE32 software either on a DVD or via download, and an adapter for the 
Trigger pin. 
 
There are two versions of the unit which provides the host connection and the current generation are 
named ‘PowerDebug’ and ‘PowerDebug Pro’. Functionally they are almost equal. The differences are 
summarised in the table below. From 01 June 2022, Power Debug (LA-3500) is being replaced by Power 
Debug E40 (LA-3503). 
 

 Power Debug Power Debug Pro 
Part Number LA-3500 / LA-3503 LA-3505 
Image 

  
Connection to host USB3 USB3 & Gigabit Ethernet 
Expansion Port Podbus Out only  

(Allows connection to Logic Analysers and 
synch with other Power Debug * Units) 

Podbus Out AND PodBus express (Adds 
connection to Power Trace Modules) 

Can be expanded to add 
Trace Support No Yes 

Supported Cables LA-3203, LA-2707, LA-3737, LA-7756 
LA-3888 

LA-3203, LA-2707, LA-3737, LA-7756 
LA-3888 

Relative Price ~ 60% 100% 
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TriCore Debug Cables 

Over the years, and as the TriCore devices have developed, a number of different interface cables have 
been available. This section will give an overview of each of these. Each cable described here is only part 
of a debug system; an interface unit (as described in the previous page) is required. This list is shown in 
chronological order, with the most recent and up-to-date cables being at the top of the list. 

LA-3203 

This cable was introduced in December 2021 and supersedes all 
previous TriCore debug cables. It looks like the image here and 
supports a number of debug protocols and target devices. 
 

Target Devices Supported 
TriCore TriCore, PCP, HSM, SCR, GTM 
PowerPC MPC5xxx, eTPU, SPT, GTM 
RH850 RH850, GTM 
ARM Cortex-A/R (ARMv8/9), Cortex-M 
ARC ARC 

 
Supported debug protocols/ports 
JTAG, cJTAG, SWD, DAP2, DAP3, DxCPL, UART[1], LPD[1|4]. 

 
It is the same as the predecessor but due to EU waste reduction directives does not include the LA-3849 
(JTAG 16pin) adapter; this must be ordered separately if required. The new part number was primarily for 
internal housekeeping. 
 
This is the only choice for new TriCore projects. 

LA-2707 

This cable was introduced in August 2018 and supersedes all previous TriCore debug cables. It looks like 
the image here and supports a number of debug 
protocols and target devices. It was made obsolete in 
December 2021. 
 

Target Devices Supported 
TriCore TriCore, PCP, HSM, SCR, GTM 
PowerPC MPC5xxx, eTPU, SPT, GTM 
RH850 RH850, GTM 
ARM Cortex-A, Cortex-M 

 
Supported debug protocols/ports 
JTAG, cJTAG, SWD, DAP2, DAP3, DxCPL, UART[1], LPD[1|4]. 
DxCM and DAPWide will be added with the September 2020 release of TRACE32. 

 
Functionally it is similar to its predecessor but offers support for higher debug clocks and increased 
robustness.  



 

TRACE32 and TriCore (June 2022)                                                                                                                                                    11 / 24 

LA-3737 

This cable was introduced in August 2012 and comes 
with a number of adapters to common TriCore debug 
interfaces. An image can be seen here. This became 
obsolete in August 2018 with the introduction of the 
LA-2707.  
 

Target Devices Supported 
TriCore TriCore, PCP, HSM, SCR, GTM 
PowerPC MPC5xxx, eTPU, SPT, GTM 
RH850 RH850, GTM 
ARM Cortex-A, Cortex-M 
XC800 XC800 

 
Supported debug protocols/ports 
JTAG, cJTAG, SWD, DAP2, DAP3, DxCPL.  
This system will not support the expected DxCM release in September 2020. 

 
It provides support for handling an external watchdog and supports Port Sharing with third party tools. It 
offers limited support for DAP2 (up to 30MHz). Cables prior to V4 do not support LPD1 mode for RH850. 
 
 

LA-7756 (Series 2) 

This part was only available between September 2008 
and January 2018. It looks similar to the series 1 but 
the target end connector is different (compare with 
image for LA-7756 series 1, below). An example can 
be seen here. Note the grey ribbon cable 
 

Target Devices Supported 
TriCore TriCore, PCP, HSM, SCR, GTM 

 
Supported debug protocols/ports 
JTAG, DAP2, DAP3, DxCPL  

 
It had improved ESD protection over the series 1 and was able to detect hardware resets. For new 
projects, use the LA-3203 Automotive Debug Cable (TriCore). 
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LA-7756 (Series 1) 

This part has been obsolete since September 2008 and is 
only included here in case of customers with older systems. 
It looks like the image here and can be differentiated from 
the series 2 by the target end of the cable and the fact that 
the cable is blue, not grey. 
 
 It supported only single direction JTAG connection to allow 
debugging of TriCore and PCP. There is no ESD protection 
and no hardware reset detection.  
 
It is strongly recommended to replace this cable with the 
latest LA-3203 Automotive Cable (TriCore) cable as soon as possible. The only reason for keeping one of 
these is if the target system has had the toolchain qualified and it is not possible to re-qualify with newer 
tools. An upgrade part number is available; please contact your local Lauterbach representative who can 
help with this. 
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LA-3888 

 
This does not fit in with the timeline of the other cables and is used as an add-
on if you wish to utilise DxCPL (Debug over CAN). The unit looks like the image 
here:  
 
A complete system looks like the image below. 
 

 
 
From the September 2020 Release of TRACE32, DxCM (Debug over CAN Messages) is also supported. This 
requires LA-2707 or LA-3203 and does not work with earlier debug cables. PowerDebug USB3 (LA-3500) 
/PowerDebug E40 (LA-3503) or PowerDebug PRO (LA-3505) are also required. 
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Multi Core Considerations 

All of the cables listed above are licensed for debugging a single TriCore core. To add multi-core 
debugging an extra license in required. This is the LA-7960X and can be added at the time of purchase or 
at a later date, as long as the cable is within software maintenance. This is described in more detail in the 
next section.  
 
Adding a second -X or -A license to your cable will usually also unlock the multi-core features of TRACE32. 
There are some exceptions and these are noted where they occur. The different licenses are described in 
more detail on the next page. It can often pay to plan ahead and get the correct licenses in a cable from 
the start to avoid adding un-necessary ones. 
 
As TriCore devices have evolved, the number of cores in them has increased. In some cases, not only 
additional TriCore cores but cores of another processor type are used to provide specialist features. The 
table below summarises the licenses that MAY be required for a particular TriCore generation. 
 
 

Family Max. No. 
TriCore cores 

Possible Other 
cores 

Lauterbach Part No. 

AUDO 1 PCP LA-3406 usually included with TriCore base 
license 

AUDO-NG /AUDO 
Future 

1 PCP 
LA-3406 usually included with TriCore base 
license 

AURIX TC2xx Up to 3 
GTM LA-3403 usually included with TriCore base 

license 
HSM LA-7844A optional Cortex-M license 

AURIC TC3xx Up to 6 
GTM LA-3403 usually included with TriCore base 

license 
HSM LA-7844A optional Cortex-M license 

AURIX TC4xx Up to 6 
Plus 1 (CSRM) 

GTM 
LA-3403 usually included with TriCore base 
license 

CSRM Replacement for HSM (TriCore core). Covered 
by TriCore base license 

PPU LA-3750A optional ARC license 
SCR LA-3732A optional XC800 license 

 
 
Note: 
HSM support package is only available from Lauterbach support if you have a valid NDA in place with 
Infineon. Please contact your local Lauterbach or Infineon representative for help with this. 
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Software Maintenance 
The software supplied with your TRACE32 system will run without restriction for the life of the tools. You 
are free to update your software for 12 months after the purchase date and this will also run unrestricted 
for the life of the tools. To update the software after this period requires a maintenance license.  
 

• A maintenance license is required for the base license and each -A license in a cable.  
• All -X licenses are covered by the maintenance for the base license.  

 
An -A license is used for a different processor family but which shares an electrically compatible JTAG 
interface, for example: RISC-V and ARM. This is known as an Additional license. 
 
An -X license is used to add support for different members of an existing family, For example: Cortex-A 
and Cortex-M, or TriCore and Multi-Core. This is known as an eXtension license. 
 
Maintenance licenses are delivered as an e-mail attachment to the person named on the Purchase Order. 
Please ensure we have the right address to send them to. 
 
Maintenance licenses can be stored into the cable. A script is provided to re-program the cable to update 
the maintenance key. 
 
Maintenance license may also be saved into a file. The file may reside on a remote server and any user on 
the company network may use any cable which has a license in the central file. The file could also be 
stored locally but we recommend that the maintenance licenses are programmed to the cable wherever 
possible. 
 
An eXtension or Additional license cannot be added to a cable unless it has valid software maintenance. 
 
Maintenance can be purchased in 12 monthly blocks, allowing you to pre-purchase 24- or 36-months’ 
worth of maintenance for your project. Maintenance can also be purchased in monthly blocks but only 
when aligning all cables within an organisation to a common renewal date. 
 
If the maintenance on a cable has lapsed, there is a discontinuity fee charged to bring the maintenance 
up to date before adding the new license. This is approximately 50% of the cost of an annual 
maintenance license. 
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Trace Based Debug 
Some members of the TriCore family, notably the ED devices, have trace capabilities. This allows data 
about program runtime and load/store operations to be stored to either internal RAM or sent off-chip to 
a set of trace tools. Early versions of the TriCore used a parallel trace (known as OCDS-L2), whilst more 
recent versions use the Aurora Gigabit Trace Port (AGBT), a high-speed serial trace. The trace data is 
generated by the core non-intrusively and without any form of software instrumentation. This 
information is also timestamped so you can see exactly how long a section of code took to run, or how 
frequently it was called. Task switches can be monitored. The various ways of analysing this data are 
limited only by your imagination. 
 
In addition to this, it is possible to step backwards through a sampled trace and reconstruct the context of 
the embedded system at any point in history, allowing you to see the root cause of a software bug or 
error and not just the final effect. For example, when you run out of memory, the malloc() call will fail 
but this does not show you where the memory leak is! 
 
Having a complete list of all instructions executed means that it is fairly trivial to collect and generate 
code coverage reports. TRACE32 has a Tool Qualification Support Kit (TQSK). This kit allows developers to 
certify the TRACE32 tools in their environment which means the resulting reports can be used to verify 
systems that must meet an industry standard safety certification, such as ISO26262 for automotive or 
DO178B/C for avionics, as well as other standards for other industries. 
 
The trace data can also be exported in a number of formats, including the MDS format developed by the 
ASAM working Group. This allows the trace data taken directly from the target, without code 
instrumentation or affecting runtime performance, to be imported directly into a number of third-party 
timing and requirements tools. 
 
Where the trace data is sent off-chip, there is an option of using the trace tools as a large external FIFO 
and streaming the trace data to a file on the local PCs hard drive. This allows users to collect trace 
samples that are far larger than the RAM in the tools can hold and provides for sample runs that can 
stretch to hours or days at a time, given sufficient hard drive space. All of the trace analysis features will 
work with this streamed trace but will take a little longer to complete as they have much more data to 
analyse. 
 
This section will give a brief overview of the trace ports, tools and protocols used in TriCore systems. 
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On-Chip Trace 

Some members of the TriCore family include a dedicated area of onchip memory (often referred to as 
EMEM) and trace data is stored here. Typical values are 1Mbyte or 2Mbytes; onchip memory is expensive 
so the buffer is small and not available on all members of the family. Some are designed for development 
and the cheaper ones for fielded systems to keep build costs down. 
 
All generated trace information is stored into this buffer. The data can be extracted via the JTAG/DAP 
interface and subsequent trace analysis performed upon it. 
 
To access this data requires an additional on-chip trace license in the JTAG cable/dongle. This is part 
number LA-3799X. This can be added at the time of purchase or later, if required, provided that the cable 
is within software maintenance. The addition of an on-chip trace license does not provide multi-core 
support in the JTAG cable. 
 
Without a trace license, trying to use any of the on-chip trace features will cause this part of the TRACE32 
system to enter ‘demo mode’. The trace features will run un-restricted for 5 minutes and then timeout, 
requiring a re-start of your TRACE32 system to use them again. The rest of the debug system will remain 
unaffected by the on-chip trace sub-system timeout. On-Chip trace licenses do not require maintenance; 
they are an -X license and covered by maintenance for the base license in a cable. 
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Off-Chip Trace 

Off-chip trace can be broadly broken down into two categories: parallel trace and serial trace. Parallel 
trace is used by older systems where a number of data lines, a clock and some control signals formed a 
trace interface. These work well until the clock speeds start to reach the point where the lengths of the 
tracks on the board play a significant factor in the optimal sampling point of all signals. Once the speeds 
go beyond this, a pair of pins (clock and data) are used to implement a serial trace port. 
 
To record off-chip trace data, a trace tool is required and this requires that the interface unit is the LA-
3505 and not the LA-3500. This is true for both parallel and serial trace tools. 
 

Parallel Trace 

For older devices up to and including AUDO-NG, the trace port was known as OCDS-L2. This was a parallel 
trace port. The target systems used one of two possible connectors.  
 
The first was a 40pin AMP connector which carried just the trace 
signals and looked like the image here. This did not carry the JTAG 
signals. 
 
 
 
 
A more modern variant used the 60pin Samtec QSH connector, which 
looks like this. This version carries the JTAG signals and can be used with 
an LA-7941 convertor if only JTAG access is required to the target. The 
LA-7941 can be seen below. This way a board can be designed that saves 
the space and cost of having two connectors on it. 
 

  
 
A convertor (LA-7927) is available for systems which feature the 
40pin AMP connector. It looks like this.  
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For parallel trace, two possible trace pre-processors were available. They are summarised in the table 
below. Both are now obsolete as all new TriCore designs use the Serial Trace (AGBT) which is covered in 
the next section. 
 

 Pre-Processor OCDS-L2 5V Pre-Processor OCDS-L2 3.3V 
Part Number LA-7879 LA-7928 
Image 

 
 

Max Trace Clock 130MHz 180MHz 
Operating Voltage 3.0V – 5.0V 1.8V – 3.3V 
Target Connector 40pin AMP on older units 

60pin Samtec on newer units 
60pin Samtec only 

Relative Price 100% 100% 
 
Either of these will require a PowerTrace unit. The minimum is PowerTrace2 (LA-7694), which looks like 
this: 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
From April 2021, the PowerTrace3 (LA-2520) unit replaces the PowerTrace2. This is fully supported for 
TriCore AGBT and will use the same pre-processor as the PowerTrace2. Software version R.2021.02 is 
required to use this. The PowerTrace3 looks almost identical to the PowerTrace2 but has higher trace 
throughput and offers 8GBytes of trace buffer memory. 
 
From April 2022, PowerTrace2 is now obsolete. 
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Serial trace 

Devices from AURIX onwards will have a member of the family which is equipped 
with a serial trace port. This is known as Aurora Gigabit Trace (AGBT). This uses 
the MCDS trace protocol and the 22pin Samtec ERF8 connector which looks like 
this. This carries both JTAG and trace signals, so only a single connector is 
required on the board. 
 
There are two options for the trace unit, which are summarised below. 
 

 Power Trace II/ PowerTrace III Power Trace Serial 
Part Number LA-7694 / LA-2520 LA-3555/LA-33061 
Image  

 
Pre-Processor LA-3912/LA-33042 Not Required 
Pre-Processor Image 

 

Includes LA-3556 adapter 

Trace Clock 4 lanes @ 4.25 Gbits/s 
3 lanes @ 6 Gbits/s 
2 lanes @ 6.25 Gbits/s 
1 lane at 6.25Gbits/s 

Up to 8 lanes @ 12.5Gbits/s per lane. 
Target is limiting factor 

Operating Voltage 0.15V – 1.25V 0.15V – 1.25V 
Relative Price 100% 86% 

 
Notes: 

1  From August 2021, LA-3555 is replaced by LA-3306. Since Jan 2022, LA-7945 (Standard Probe) is  
no longer included with LA-3306. 

2 From August 2021, LA-3912 is replaced by LA-3304. This is an internal part number re-ordering – 
the units are the same. 

 
 
Where only the 22pin ERF connector is on the board and only a 
JTAG/DAP connection is required, the LA-3829 adapter is available. It 
looks like this. 
 
For new TriCore developments which require off-chip serial trace, we recommend the Power Trace Serial. 
This can be expanded to support serial trace from other core architectures with the addition of extra 
licenses and adapters. 
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Where there is an existing Power Trace 2, we recommend using the LA-3304 serial pre-processor to 
leverage your existing investment. The current generation of TriCore AGBT ports support a single lane at 
2.5GBits/s so either solution is more than capable of handling the volume of trace data. It is also 
anticipated that both systems will be future proof for at least the next generation of TriCore devices. 

Trace over DAP  

The Combi Probe (LA-3081) is a halfway house that 
provides all of the JTAG/DAP debug capabilities with some 
limited trace capabilities. It requires a current generation 
PowerDebug interface, either LA-3500/LA-3503 or LA-
3505, and looks like the image here. A TriCore license (LA-
7756A) must be added to the system when ordering. You 
may also need to add a trace license (LA-3799X) and a 
multi-core license (LA-7960X). 
 
Until August 2021, the CombiProbe2 for DAP was part 
number LA-4552. Since then, use part number LA-3081. 
 
The unit contains 512Mbyte of trace RAM and allows the 
contents of the onchip trace buffer to be streamed via the DAP interface and stored in this buffer. This 
can occur whilst the rest of the processor is executing code. For this reason, we recommend that the 
DAPWide interface is used. 
 
It supports JTAG interfaces up to 60MHz with a voltage range of 1.8V – 5V and DAP interfaces up to 
160MHz with voltage ranges of 3.3V or 5V. 
 
Access to the onchip (MCDS) filter logic allows users to reduce the amount of trace data generated to 
prevent the likelihood of a FIFO overflowing somewhere in the system. 
 
The Combi Probe is designed to use the Compact Function Trace (CFT) which produces a trace packet on 
each function entry, function exit, interrupts, and task switches. The CFT is a special trace mode designed 
by Infineon for use with low to medium bandwidth interfaces, such as DAP. 
 
This system is recommended for those targets that do not include a high-speed serial interface on the 
board. 
 
TriCore debug capabilities can be added to CombiProbes that are 
initially licensed for other devices, such as ARM. To do this, add the 
base TriCore license (LA-7756A) and the trace license (LA-3799X). 
There is no need to add a multi-core license as there will now be 
two -A licenses in the CombiProbe which acts as the multi-core 
license. You will also need to add the TriCore adapter (LA-4553) to 
connect to the target. This looks like the image here and includes 
the adapter cables shown. 
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Integrations, Simulators and Kernel Awareness 

Matlab/Simulink Integration 

TRACE32 can be used to provide Processor in the Loop (PIL) testing of models generated in 
Matlab/Simulink. TRACE32 can be configured to work with real hardware or as an Instruction Set 
Simulator (ISS). More details about the specifics can be found here: 
 
https://www2.lauterbach.com/pdf/int_simulink.pdf 
 
To use the Matlab/Simulink integration requires an LA-2900 license. This can be installed into an existing 
TriCore cable/dongle, in which case the part number is LA-2900X, or it can be used with a software 
license manager and the part number is LA-2900L. Lauterbach uses the Reprise License Manager to 
manage software licenses. More details can be found here: 
 
https://www.lauterbach.com/software_only.html 
https://www.lauterbach.com/pdf/floatinglicenses.pdf 
 
A Server must be configured for your local network (or company VPN) and the license installed into it. 
Alternatively, you can take advantage of our cloud-based license options.  
 
When using TRACE32 as an Instruction Set Simulator (ISS), you will need to either leave the hardware 
connected and use the license from that or use a floating license provided by the RLM server (including 
cloud based servers). For TriCore, this is LA-8893L and is required for using the TRACE32 software to 
connect to anything other than the TRACE32 hardware, for example: 3rd party simulator or a 3rd party 
target server. 

RTOS Awareness 

TRACE32 supports numerous Operating Systems via awareness plugins. An RTOS awareness provides 
operating system specific features for TRACE32: the ability to display operating system objects (tasks, 
threads, semaphores, mailboxes, etc.), the ability to set task aware breakpoints and support for any other 
features that a chosen OS may provide. These are provided free of charge and are included on the 
software DVD that ships with each system. Updated versions can also be downloaded from the 
Lauterbach website. Most awareness plugins require only a debug build of the target system and rely on 
operating system symbols in order to function. The latest version of the list of supported RTOS types can 
be found here: 
 
 https://www.lauterbach.com/xlist.html 
 
If a particular RTOS is not listed, please contact your local Lauterbach representative for more help. 
 
OSEK and AUTOSAR support are built directly into TRACE32 and do not require a plugin, just the ORTI or 
ARTI file which is usually generated as part of the build process. 
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Third Party Tool Integrations 

The TRACE32 debugger provides a number of APIs to allow it to integrate with other tools. A complete list 
of these can always be found at:  
 
https://www.lauterbach.com/dlist.html 
 
These APIs are available for users to integrate TRACE32 into their own workflow. Documentation can be 
found here: 
 
https://www2.lauterbach.com/pdf/api_remote_c.pdf 
https://www2.lauterbach.com/pdf/app_python.pdf 
https://www2.lauterbach.com/pdf/simulator_api.pdf 
 

Debug Port Sharing 

TRACE32 can communicate with other tools via XCP allowing both tools to share the debug interface to 
the target, providing both testing/calibration and debugging over a single connection. The diagram below 
shows how this would work. 

 
The TRACE32 XCP Debug BackEnd is a floating license, served by the Reprise License Manager as 
described in the Matlab section on the previous page. Licenses that may be needed: 
 
TRACE32 TriCore Front End      LA-8893L 
TRACE32 TriCore XCP Back End     LA-9010L 
TRACE32 MCDS on-chip trace via XCP  LA-9011L 
TRACE32 TriCore XCP Multi-Core    LA-8902L 
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Conclusion 
I hope reading this has been a valuable use of your time. Much more information about all of this is 
available on the Lauterbach website (www.lauterbach.com) and now you have some search terms to use 
to narrow down what you want to find. Also, on the website is the complete set of documentation which 
can be downloaded and sample setup scripts and configurations for many common TriCore development 
boards. 
 
 


