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Half year experience with virtualGTM in COSIDE® 3.2

1. What is the GTM IP and where is it used

2. What is the virtualGTM

3. What happened since Coseda User Group Meeting 2023

4. What will come next?
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What is the GTM IP and where is it used
Half year experience with virtualGTM in COSIDE® 3.2

 

Multiple ECUs are 
built in cars to 

fullfill all necessary 
functions 

ECUs are 
typically built up  

with one/ multiple 
microcontrollers An automotive 

microcontroller 
can embed one/ 
multiple GTM IP 

units

GTM IP 
functionality can 
scale depending 

on application 
usage 
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From requirements to solutions
GTM IP – Legal Framework
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Protection by contract and/or NDA Bosch ME-IC distributes right of the requirements provider to S/C suppliers

Requirements IP Design MCU Design MCU Devices System Design

Transmission

MCU Devices

Microcontroller supplier B

Microcontroller supplier C

Microcontroller supplier D
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Delivered device configuration 2010 - 2023
GTM IP – Overview GTM Gen 1 – Gen 4

First GTM IP (Gen 1) delivered in 2010

GTM Gen 4.1 devices dominating the list with 
more then Gen 3/3.5 in less then 2 years 

Meanwhile more than 50 different configurations 
delivered to multiple semiconductor vendors

Delivery of GTM IP Gen 4 starting in 2020/21

GTM IP Deliveries
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GTM IP – Status and Roadmap 
New markets – application driven growth & new licensees

GTM Gen 1

GTM Gen 2

GTM Gen 3

GTM Gen 4

nextGen GTM

Combustion Engine Control

Body Applications
Chassis Applications

Gear Control
Steering

Electrical Axis
Chargers

Emulation of Ser. Interfaces

Electrical Drives

STMicroelectronics
InfineonRenesas

NXP

ChiPower
China #2

China #3China #4

China #5
Industrial Applications

Growing # of Applications New Licensees/reg. Markets
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virtualGTM – actual content
GTM IP – Architecture
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virtualGTM available for download:
• Uses  fully equipped 1 cluster GTM

Every GTM function available01

Ideal suited for education/ training example 02

Complex applications using multiple GTM resources 
incl. MCS and ARU can be put in place03

virtualGTM variants (more GTM resources/ clusters)
can be made available on request 04
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Example for microcontroller with GTM
Half year experience with virtualGTM in COSIDE® 3.2

Example: IFX TC4xx
GTM is a sub unit in the micro controller 
system
 

https://www.infineon.com/export/sites/default/_images/product/microcontroller/Aurix/TAURIX-TC4x-Evolution.png_1016265805.png
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GTM only simulation environment
Half year experience with virtualGTM in COSIDE® 3.2

What will be available for use in COSIDE® simulation

virtualGTM: Cycle accurate SystemC model of GTM IP

GTM IP is embedded in Coside module, which models 
simplified uC- functionalities:
 CPU with interrupt controller
 Local memory
 ADC‘s
 Analog functionality for High Resolution PWM

 

gtm_controller

uC CPU core 
replaced by host 
compiled  C code 

execution

IRQ control

GTM only simulation 
environment – 

GTM internal cycle accurate 
and deterministic 
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What happened since Coseda User Group Meeting 2023
Half year experience with virtualGTM in COSIDE® 3.2

December 2023: COSEDA UGM 2023 
 virtualGTM accessible on download page for 

COSIDE® 3.1
− Collected first experience and feedback from

− COSIDE ® users
− COSEDA staff
− Bosch GTM team
− Interested people so far not using COSIDE ®

February 2024:
 Decision by COSEDA and Bosch GmbH to make the 

virtualGTM available in the upcoming COSIDE ® 3.2 
release 
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What happened since Coseda User Group Meeting 2023
Half year experience with virtualGTM in COSIDE® 3.2

March 2024: Bosch IP TechDay Asia Shanghai 
 presentations, talks

− GTM IP ECO environment partner contributions
− COSEDA, Lauterbach, Tasking, Hightec
− https://www.bosch-semiconductors.com/ip-modules/gtm-platform/ip-techday-asia-2024/

 ~200 participants
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What happened since Coseda User Group Meeting 2023
Half year experience with virtualGTM in COSIDE® 3.2

April 2024: Launch of COSIDE 3.2
 virtualGTM included

− Examples accessible by the Help Center

 COSEDA/ Bosch GmbH staff: 
− Train interested customers on using 

virtualGTM
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What happened since Coseda User Group Meeting 2023
Half year experience with virtualGTM in COSIDE® 3.2

May 2024 – now
 GTM IP FAE Team:

− Establish virtualGTM with COSIDE® as 
primary solution on sharing executable 
GTM IP example code in a virtual 
simulation environment with any user

− Set up training examples

− Set up application examples

− Assist COSIDE ® customers in using 
virtualGTM
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TIO BLDC control – application example
Half year experience with virtualGTM in COSIDE® 3.2

 Description
− TIO controlling  a Brushless DC motor

 Applicable modules
− TIOp8, DTM

 Implementation example
− 4 TIO channels with DTM shutoff capability in use
− Hall decoding with speed determination supported
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TIO BLDC example – applied in system testbench
Half year experience with virtualGTM in COSIDE® 3.2

Testbench allows:
 Closed loop simulation

Includes:
 3 phase motor
 Hall sensors
 Power switches
 PWM generation by GTM
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TIO BLDC – scalability with GTM
Half year experience with virtualGTM in COSIDE® 3.2

 Description
− Functional scalability 4 - 24 channels

 Applicable modules
− TIOp 24 channels, DTM

 Implementation example
− One TIOp instance with 24 channels can 

support 6 brushless DC motors
− All operating fully independent
− Control can be done by MCS or MCU-Core

 Lesser resources needed than TIM, SPE, TOM 
approach (needs 6 clusters)
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Expectations from Coseda User Group Meeting 2023
Half year experience with virtualGTM in COSIDE® 3.2

First experience with COSIDE ® 3.2 gathered by/ on following tasks
 Light blue marked are users/ tasks which we did not get requests concerning virtualGTM yet

− We assume, they will approach us      –    it will take some more month
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Make ECO environment for virtualGTM usable too
Half year experience with virtualGTM in COSIDE® 3.2

GTM users, mainly implement code for their applications on existing microcontroller 
hardware
 Using Tool chains with tools of different vendors

− Tools:
− GTM Debugger
− MCS Assembler
− MCS C-Compiler

 COSEDA/ Bosch GmbH/ Tool partners are working on
− Using Debugger software for debuging of virtualGTM in COSIDE ®

− See COSEDA/ PLS presentations  on COSEDA UserGroup Meeting 2024
− Using GTM Hardware abstraction layer to implement unique C-code  which can be compiled 

to any CPU host core or MCS core 
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TIO BLDC example system testbench – controlled by MCS
Half year experience with virtualGTM in COSIDE® 3.2

C code compiled (TASKING) for 
MCS executed in virtualGTM
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Motor model:
rpm
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TIO BLDC example system testbench – controlled by MCS
Half year experience with virtualGTM in COSIDE® 3.2

Application can be inspected on:
 textual MCS traces
 graphical wave forms

 

24



Thank you for your attention!
Jürgen Hanisch, ME-IC/PRM-IPP; December 5th 2024
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