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Agenda
Using virtualGTM with Coside

 What is the GTM-IP and where is it used

 What is the virtualGTM

 Who should know/ use the virtualGTM ?

 Opportunities of/ with virtualGTM 

 Introduction to use cases and using virtualGTM in Coside
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What is the GTM-IP and where is it used
Using virtualGTM with Coside

 

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 AE 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 - 2022
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 than 2 years 

Meanwhile more than 40 different configurations 
delivered to multiple semiconductor vendors

Delivery of GTM IP Gen 4 starting in 2021

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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GTM IP 4.1 microcontrollers
GTM-IP 

Chipower THA6 (GTM 3)

Infineon Aurix TC4x family

NXP  S32Z2 / S32E2

Renesas  RH850/U2B

ST Microelectronics Stellar G/P family

Microcontrollers from semiconductor companies
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http://www.chipowertech.com/qcwkzqxp
https://www.infineon.com/cms/en/product/microcontroller/32-bit-tricore-microcontroller/32-bit-tricore-aurix-tc4x/
https://www.nxp.com/products/processors-and-microcontrollers/s32-automotive-platform/s32z-and-s32e-real-time-processors/s32z2-safe-and-secure-high-performance-real-time-processors:S32Z2
https://www.nxp.com/products/processors-and-microcontrollers/s32-automotive-platform/s32z-and-s32e-real-time-processors/s32e2-safe-and-secure-high-performance-real-time-processors-with-actuation-support:S32E2
https://www.renesas.com/us/en/products/microcontrollers-microprocessors/rh850-automotive-mcus/rh850u2b-zonedomain-and-vehicle-motion-microcontroller
https://www.st.com/en/automotive-microcontrollers/stellar-integration-mcus.html
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Key features and structures
GTM-IP – Architecture
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Modular design approach – tailorable to  
the target application01

Rich set of multi-purpose and specialized modules02

RISC-based internal cores with 8x multi-threading03

2 levels of GTM internal bus systems to connect 
sub-modules (intra- and inter-cluster communication)04

µC bus master interface enables offloading of 
workloads from µC cores to GTM05

Programmability by external CPUs06
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Scalability and massive parallel processing
GTM-IP – Architecture
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Highly scalable and modular approach, 
supporting a wide range of µC, system 
and application requirements

Low-End support with single instance of basic 
I/O function modules

01

High-End support with multiple instances of 
complex I/O function modules, various special 
function modules as well as RISC cores

02

Autonomous and massive parallel real-time task 
processing support

03

Typical clock frequency up to 200 MHz04
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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
Using virtualGTM with Coside

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
Using virtualGTM with Coside

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 13
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Who should know/ use the virtualGTM ?
Anybody who is concepting, designing, programming applications 
which uses resources in a uC with GTM 
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Application 
decomposition / 
early topology  

selection

Software 
developer

Model / 
Simulation 

based 
prototyping

System 
architects

Hardware/ 
software 

partitioning

Hardware 
developer

Potentially with different tasks/ targets in mind
Resource 

assignment, 
performance 
estimation

Exchange 
platform for use 

cases

GTM field 
application 
engineers

GTM support 
team

Executable C-
Code tutorials/ 

examples 

uC/ SOC 
integrator

GTM 
integration 
use cases
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Opportunities of/ with virtualGTM
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GTM MCS code 
development/ 

trouble shooting

Each GTM user will have the opportunity to enhance/adapt the
usage of the virtualGTM to his needs/ purpose

Many are contradictionary

C-Code 
developed on 
virtualGTM is 

usable in any uC 
EDA environment 

Validation of 
realtime critical 

applications using 
multiple GTM 

internal resources 

Coside / 
Matlab simulink 
integration for 

system 
validation 

Bosch AE 
provides GTM 

examples for self 
study / 

modification

Deep in depth 
debugging/ 

analysis of internal 
GTM functions

Platform to train/ 
educate GTM 
functionality

Easy adaptable 
due to SystemC 

and existing 
Coside libraries



AE/PAI-IP | 2023-12-06
© Robert Bosch GmbH 2023. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Getting access
Using virtualGTM with Coside

 COSEDA website for virtualGTM download
− https://www.coseda-tech.com/bosch-gtm-systemc-model

 Bosch AE website for individual use case download
− https://www.bosch-semiconductors.com/ip-modules/gtm-platform/gtm-virtual-prototyping/

Follow instructions in downloaded document:
 Install_virtualGTM.pdf
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https://www.coseda-tech.com/bosch-gtm-systemc-model
https://www.bosch-semiconductors.com/ip-modules/gtm-platform/gtm-virtual-prototyping/
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Starting with examples in cos_gtm_example
Using virtualGTM with Coside

 

PWM generation
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Typical schematic and C code of a training use case
Using virtualGTM with Coside

 

This code will be 
executed on a uC 
core and configure 

the GTM 

Testbench 
loopback allows to 

generate input 
signals for the 
GTM by GTM 

internal resources

All inputs/ outputs 
to a 1 cluster GTM 

can be used in 
testbench hookup18
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Typical wave gui of a use case
Using virtualGTM with Coside

 

Hierarchical module
trace

Tracable signals

Top level GTM_IP signals

GTM_IP internal signals 
of MCS0 channel0
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Typical application schematic and MCS code
Using virtualGTM with Coside

 

uC 
content

LP_TDF models  
a RC circuit

ADC integrated in uC; 
hooked up to ADC IF of GTM
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Typical application schematic wave forms
Using virtualGTM with Coside

 

ADC converted sine value
used via ADC_IF inside MCS

Sine wave after 
RC circuit

Digital output 
stream used as 

input to RC circuit
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Typical application schematic wave forms
Using virtualGTM with Coside

 

High level 
dominates

Low level 
dominates
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Thank You

Get in contact with us:
Mail: gregor.sunderdiek@de.bosch.com

https://www.bosch-semiconductors.com/ip-modules/gtm-platform/gtm-generic-timer-ip-

module/
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