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First, a story…
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With Great Power Comes Great Complexity



With Great Power Comes Great Complexity



Typical systems now consist of many inputs and control 
signals:

• Several ADC Channels for Throttle, MAP, Airflow, 
Oxygen, Temperature, Altitude Pressure, Pedal, Fuel 
Pressure, etc.
• Several Schmitt / Digital inputs for Speed, Gear, 
Vane-type Airflow, etc.
• Multiple PWM Channels and Timers for Injection 
control (esp. multi-point), Fuel Pump, Transmission 
and more…
• Inputs from other vehicle systems such as ABS, 
Gear Selector, Security, Air-Bag, Collision 
Detect/Avoidance.

With Great Power Comes Great Complexity



Configurable Devices

The Humble Microcontroller and its GPIO pin…



Configurable Devices

…is not so humble any more!



…With Great Power Comes Great Complexity



How can we manage the complexity?

Configurable Devices



The microcontroller IDE allows us to visually

map these IO functions and peripherals to the

device pins.

Configurable Devices



IDE Pin Configuration



How can we manage this complexity for good PCB Design?

The traditional approaches:

• Copy + Paste of Schematics leads to oversights:

• Programmed Pin Configuration is often not correctly 

reflected in hardware design.

• Variants of Reference Designs often include un-needed 

or un-explained circuitry.

• Reference Boards are not usually optimally designed for 

your particular target application

Pin Configuration in the PCB Design

Reference 
Design

• Eval Boards / Development Kits

• Application Notes

Develop 
Software

• Merge Reference Examples

• Add Custom Functions

Custom 
PCB

• Modify 
Reference 
Designs



How can we manage this complexity for good PCB Design?

The traditional approaches:

• This waterfall leads to frustration:
• Programmed Pin Configuration is almost never correctly 

reflected in hardware design.
• Bias towards PCB layout can cause unwanted pin 

configurations for the microcontroller.
• Hardware design usually ends up requiring software 

workarounds to noise and other bugs, delaying software 
release.

• IDE difficulty in  integrating user-generated headers with 
startup code.

• Can complicate make scripts.

Pin Configuration in the PCB Design

SCH/

PCB

• Application Notes

• Data Sheet Paranoia

Develop 
Wrappers

• Generate Spreadsheet

• Script-Jocky a Header File

Code / 
Fix

• Driver Dev.

• Find HW issues

• Converge on PCB 
Design



The TASKING Pin Mapper will accelerate:

• Peripheral IO Selections

• Conflict Resolution

• Pin and Port Symbolic Naming

• Peripheral and GPIO wrappers generation

• PCB / Hardware design.

Introduction to the TASKING Pin Mapper



Introduction to the TASKING PinMapper



Peripherals



Package Selection 

happens when you 

begin a new 

embedded project, 

but can be 

changed later on 

when targeting a 

different processor 

variant:

Package Selection



Add a Pin-Mapper Document to the Project





Pin Configuration - Ports

Symbolic name - Assign a user-defined symbol name to the port pin

Comment - Any user comments can be added here

Mode - This field sets the port mode register

Speed - Sets the port output speed register (2, 25, 50 or 100 MHz)

Output type - Sets the port output type register (push-pull or open drain)

Pull-up/Pull-down - Sets the port pull-up/pull-down 

Chip input/output. Here you can make a pin connection



Pin Configuration - Peripheral

Module name - The name of the selected peripheral

Configuration. The configuration depends on the peripheral you selected

Input / Output - A list of port I/O functions (virtual pins)



Pin Configuration - Other

Module name - The name of the selected other pin

Boot domain - The boot domain the pin uses

Power domain - The power domain the pin uses

Reset domain - The reset domain the pin uses



The Package View - BGA

Package View

The Package view shows a graphical representation of a BGA

• A square around a pin marks a selected pin; In 

the shown package pin P00_0 is selected

• A green check mark indicates that the pin has 

a valid connection; here P00_0 and P01_6

• A red cross indicates an error; P21_3 as an 

example

• A triangle with exclamation mark indicates a 

warning; P14_1 as an example

• When you click on a pin, the pin appears in 

the editor



The Package View - QFP

Package View

The Package view shows a graphical representation of a QFP

• A square around a pin marks a selected pin; In the 

shown package pin P21_3 is selected

• A green check mark indicates that the pin has a 

valid connection; here P00_0 and P02_6

• A red cross indicates an error; P21_3 as an 

example

• A triangle with exclamation mark indicates a 

warning; P14_1 as an example

• When you click on a pin, the pin appears in the 

editor



We can no longer work in Isolation

Microcontroller Device Information to configure assignment 

of Peripheral Module Signals to Physical Pins

Software Design Hardware Design

Revision & Lifecycle Managed 

Project Release including PCB & Firmware



TASKING Pin Mapper – PCB Design Integration

• The Pin Mapper will Auto-

generate the Schematic

with the correct Pin signal 

names and Port grouping

• Power Pins and Boot 

options are also inserted

• Package view shows a 

graphical representation

of the QFP package

Push changes to Embedded Schematic



Pin Swapping

Once the bane of Embedded Developers…

Microcontroller Aware Hardware Design



Pin Swapping at the PCB Level

Swap Groups define what can and what can not be

swapped within a component.

The swap groups for a component are configured in 

the Configure Pin Swapping dialog



Pin Swapping at the PCB Level

Interactive swapping allow pins to be swapped one 

at a time in the PCB editor

The Automatic Pin/Net Optimizer minimize cross 

overs and connection lengths



Pin Swapping Back-Annotates to Schematic

When you configure the swap groups in the 

Configure Pin Swapping dialog, the edits you make

are applied to the schematic components.

Pin swaps in the PCB are passed back to the 

schematic in through a reviewable, controlled

dialog known as the Engineering Change Order. 



PCB Signal Integrity Analysis

Proven Technology
▪ Transmission line calculations and I/O buffer models (IBIS)

▪ Industry-proven algorithms (Field-Solver)

Quickly explore potential solutions
▪ Cross-Probing / Highlighting SCH/PCB/SIM

Takes advantages of Unified Database



The Tasking Pin Mapper can be EXTENDED!

Software Design Hardware Design



Talking about Pin Configurations is meaningless if 

you don’t also have the appropriate startup code, 

drivers, and middleware stacks that ultimately use 

them.

Software Platform Builder



Software Platform Builder

Software Platform Builder
▪ the Software Platform Builder is used to manage your

Software Platform

▪ It is both a graphical editor and a code generator

▪ Collections of software modules are delivered as Software 

Platform repositories

Software Platform repository
▪ A Software Platform repository may contain any kind of 

software, but typical modules include interrupt services, 

timers, peripherals (hardware wrappers), drivers, kernel

services (such as POSIX multithreading), device I/O, file 

system (FAT-Fs), networking (TCP/IP), graphical user 

interface (GUI), etc.
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Support for the GTM-IP MCS
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Programming the GTM / MCS

 The GTM is a timer module (containing MCS cores), present on 

several high-end microcontrollers for automotive, including Qorivva 

Power Architecture

 Traditionally the GTM is programmed in assembly, using assembler 

solutions from BOSCH (GCC based) or TASKING (VX-technology)

 2013: Altium and BOSCH AE have investigated enhancements to 

the GTM core for making the development of an efficient C compiler 

possible

 2014: Altium and BOSCH AE started the co-operation to develop a 

C compiler for the new GTM core level V3.x

 2015: Altium releases C compiler for GTM V3.x

47
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New TASKING C compiler 

for GTM / MCS

 Supports GTM-IP MCS core version V3

 Truly ISO-C99 compliant
– Supports all ISO-C99 language features and C-library functions

– Facilitates cost-efficient tool qualification against safety standards such as ISO 
26262 and DO-330 

 Based on TASKING’s well known Viper ”VX” compiler technology:
– Similar to the C compilers for ARM (Kinetis) and Power Architecture (Qorivva), with 

industry proven stability

– Perfectly suited for specialized cores, as proven through C compilers for other co-
processor cores, targeting both efficiency and safety

– ISO 26262 Support Program facilitates certification against various safety standards

 Data type characteristics match the MCS ISA
– 24-bit integers, 48-bit longs, 32-bit float, ... 

 Integrated static code analysis for MISRA C and CERT
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New TASKING C compiler 

for GTM / MCS (cnt’d)

 Each MCS channel can be associated with an execution thread
– Default register usage is limited to OREG registers

► No need to suspend a subsequent channel 

– Optional use of XOREG registers

► Improves execution speed at the cost of suspending a channel

 Emits debug information in DWARF 3 format
– Facilitates symbolic C-level debugging

– Supported by third party (in-circuit) debugger vendors

49
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GTM / MCS Compiler

Intrinsic Functions

 Provide access to MCS ISA features not addressable via ISO-C99 

 Designed to optimize throughput over MCS busses
– Compiler optimizations work efficiently with intrinsic functions

– Function prototypes permit bus data to be accessible through function 

parameters and return values

 Supported operations:
– GTM Time Base Unit Access

– Trigger Registers Access

– Bus Master Addressing
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GTM-IP MCS Support

 Initial level of tool support for the GTM/MCS has been rolled out for

multi-core MCU toolsets in 2011

 TASKING offers support for all versions of the GTM/MCS

 C compiler support available in 2015

– Initial (standalone) release available per April 21, 2015

– Available prior to HW/silicon availability

51

Tool
GTM version

V1 V2 V3

Eclipse IDE ✓ ✓ ✓

Assembler ✓ ✓ ✓

Multi-core Linker ✓ ✓ ✓

C compiler ✓

Simulator / Debugger ✓ ✓ ✓
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Interoperability of MCS Tools

 MCS Embedded Applications Binary Interface
– Facilitates interoperability between tools

– DWARF-3 debug support for compatibility with debug solutions

 Assembly conversion utility

– TASKING provides a utility to convert GNU based BOSCH MCS assembly to 

syntax used by the TASKING assembler

 Advanced Multi-core Linker
– Supporting a multitude of output formats

► ELF – Facilitates C-level symbolic debugging

► Intel HEX or Motorola S-record format – For PROM programming

► C-file with C-array – Supports “old-style” MCS to CPU interfacing
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MCS Tool Support Availability

 All MCS tools are accessible from within the Eclipse IDE, as well as 

from the command line

 Full featured C and assembly level debugger
– Runs within an Eclipse perspective

– Interacts with fast instruction set simulator

 Support will be included in TASKING VX-toolsets:
– Freescale Power Architecture - Qorivva MPC5xxxx series

– STMicroelectronics Power Architecture - SPC5xx series

 MCS EABI is available from Bosch AE or Altium
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MCS Tool Support Roll-out Plan

 April 2015:
– Standalone C compiler for GTM / MCS

► Intermediate solution until integration in the VX-toolsets for the appropriate CPUs 

 Q3-4 2015:

– Integration in the TASKING VX-toolset for Power Architecture

54

Subject to change. Proposed features may be implemented in earlier intermediate revisions, as well as postponed to later releases or rejected due to lack of customer interest or resources.
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TASKING Information

 TASKING is an Altium brand

 TASKING Development Tools are available from Altium

– Altium is a global organization, with 400+ employees

► Sales and Support offices in Americas, Australia, China, Germany, Japan

– TASKING product development is located in The Netherlands

– Altium is listed on the Australian Stock Exchange:  ASX:ALU

 TASKING Development Tools support many automotive and multi-

market architectures from the world’s leading semiconductor 

vendors, including:
– ARM, Atmel, Cypress, Freescale, Infineon, NXP, ON Semiconductor, Renesas, 

Silicon Labs, STMicroelectronics, Texas Instruments

 More information: www.tasking.com
– or: iwantacompiler@tasking.com
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http://www.tasking.com
mailto:iwantacompiler@tasking.com


Copyright © 2015 Altium BV, Confidential

Thank you for your attention


