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Introduction

This session will introduce the Megasquirt Qorivva Engine
Control Unit (ECU)

This session is for you if you are involved in powertrain
controls and want to know more about and/or have access to
the design materials used to create the ECU, including

- Hardware design: schematics, Bill of Materials
- Software: low level drivers and application code
- Tools: software, debug and calibration

This ECU has been developed by Freescale in conjunction
with Megasquirt and EFI Analytics. You will meet:

- Mike Garrard: Senior Powertrain Systems Engineer, Freescale
- Al Grippo: Co-Owner and designers of Megasquirt products

- Bill Lucas: Megasquirt design engineer

- Phil Tobin: Author of Tuner Studio Calibration Application
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®» Session Objectives

After completing this session you will know:

- The origin, purpose and capability of a Megasquirt
Qorivva ECU

- Where to access existing material

- What tools make up the development environment
and how to obtain them

- The plans for open source code and further ECU
release
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Agenda

- Background and motivation

- Freescale in powertrain

- Megasquirt overview and products
- MSQorivva hardware description

- Software structure

- Calibration tool

- Online resources

- Work products and timelines

- Summary and Q&A
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Background and motivation
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Lessons
learned
concerning
emerging
market
developers

MegaSquirt

Background and motivation

People use what

they know or can

learn within the
available timeframe

1600 pages of data
sheet on
MonacoECU, only
in English

Reach the 50% of
powertrain
customers we
don’t have the
resource to help
individually

Qorivva project
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Re-use of
hardware
Re-use of 20 effort on

years of TPU MonacoECU
experience Stage VI
and coding Emissions

ECU

How to best
enable
customers?

Open source

application to

accommodate
variety

Megasquirt is
developing

Who has open next
platform generation on
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Freescale in powertrain
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Automotive Microcontroller Share
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Renesas
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Infineon
11%

Freescale
21%

Source: IHS iSuppli, March 2012

Freescale Shipped 360M auto MCUs (> 4/car) in 11

We are in Approx 50 million new vehicles / year
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Megasquirt overview and products
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info

- MegaSquirt was created in 2001 as a simple aftermarket fuel injection
controller for internal-combustion engines

- Project details were first published in Circuit Cellar Magazine in
January 2002 as a do-it-yourself fuel controller

- MegaSquirt has evolved into a fully-featured engine management
system, controlling fuel delivery requirements, ignition control, and
auxiliary function management (boost, nitrous, traction, etc)

- Megasquirt successfully controls thousands of internal combustion
engines worldwide, from chainsaws to land-speed record vehicles!
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- Do-it-yourself assembly kits and modules (M

- Plug-and-Play OEM-replacement ECUs (MS-PnP)

- Small-engine ECUs (MicroSquirt)

- Aftermarket High-end Engine Management Systems (EMS)

- Spin-off hardware for transmission and data acquisition (MS-GPIO)

- Source code availability to end-users presents opportunity for
custom modifications and functional additions (MS-Extra)
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MegaSquirt-II
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vViegdouirt = rldrawdlre Frocessor cvolution

- MS1 - MC68HC08GP32 8-bit microcontroller
- MS2 — MC9S12C128 16-bit microcontroller
- MS3 — MC9S12XEP100 16-bit microcontroller + XGATE

- MS-Qorivva is the next step in CPU performance and
capability, providing the following enhancements:

- E200z3 Power Architecture 32-bit CPU core
- 1.5MB flash, 94KB RAM

- eTPU2 for engine crankshaft position tracking and real-time
hardware-based fuel and ignition events

- DMA - performs peripheral data movement without CPU intervention
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MSQorivva hardware description
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Megasquirt Qorivva
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MC33905 System Bases Chip

VBaux
Sca|abi|ity . _VCaux Ballast regulator (Vaux) _ vaux
- Low drop out split regulators for Power sharing (Vdd ballast)
adaptable application power and VSuP_, dd
configuration vin MCU Regulator (Vdd) —
- Power sharing to lower thermal —va y
effects Internal CAN Regulator (Vcan) et

- Safety :

- Failsafe State Machine accessible
by SAFE pin

- Secured SPI with Watchdog
Capalbilities

- High protection on outputs
- Diagnostics :
- Feedback on feature health

- Multiple Analog monitoring to MUX
output

- High Precision VSupply Voltage
Monitoring via SENSE pin QFNeP / SOICeP
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MCZ33800 Multi-Function Driver

<= 0UT1 >
- Mops up all miscellaneous ECU Em— . EEE .
Supply
outputs « ~lOUT3} -
p Band
_OR | POR | Gap «-OoUT4}l |~
. . . <~ 0UT5 -
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MC33879 Configurable Low/High Side Driver

- Eight floating
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MC33931 Five Ampere H-Bridge

+3.0V H-Bridge
- CCP
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MC33810: Ignition Pre-Driver Mode

4 Ignition Pre-
Drivers

- Parallel Input only
- Low Voltage Clamp

- Coil Current
Detection

- NOMI — Nominal |
- MAXI — Maximum |
- Max Dwell Timer
- Overlapping Dwell
- Spark Duration

- Open Secondary
Detect

- Only one Sense
resistor needed per
bank

- Can be individually
selected to be GPGD
pre-drivers via SPI

® £
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Topside Component Layout

ADC external MUX
buffer

MC33905 Power
supplies + CAN
+LIN

MPC5634M
32b MCU
1.5Mb flash
80MHz
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Underside Component Layout

- Acknowledgement: a quality job from Shanghai office

Second
CAN
interface

IGBT
heatsinking

Dual VR/hall
interface

Primary VR
crank
interface

MCU
supplies
decoupling
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Configuration Options
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Software structure

L £

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc.,

' ' ™ 24 Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine,
' re esca e Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink, Vybrid and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All

other product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.



Curret codebase folders
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ETPU functions from GCT
Scheduler folder: CocoOS files

Low Level folder: MCU peripheral
files eg: siu.c, dma.c

- Initial configuration
Calibration data

- Engine specific calibration
XCP: ETAS INCA (restricted)
Freemaster

- Knock demonstration

Chip specific files eg: MC33800.c,
MC33905.c

- Register definitions
- SPI configuration and quizzing
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MPC5634M_ECU_CW . mcp l

| % internal_FLASH

Files l Link I:Iru:ler] Targets]

B & % B

L File Code | Data |4
-9 Sources BRZ52 47234 « =
+{_JETPU 28184 13776 » =l
+-{_] Scheduler 2568 383 + =l
+{_] Low Level BE1E 480 + =l
+{_] Calibration D1ata 0 890 « =
+{_3 #CP Target 2068 1333 + =l
+{_] ®CP Comman 10672 1020 - =i
+-{_] Freemaster 9575 2351 - =
-l main.c 516 81 « =
-l fmstrc 1020 4393 + =l
Bl Frostr.h 1] o =
Bl Intcinterupts.c 95 4928 -« =l
~@ Intcintermuptz.h 1] 0 =l
-l analog_data.c 3140 236 « =
-l analog_datah 1] o =
-l eng.c 4524 462 « =l
-l eng.h 1] 0 =l
-l calibration.h 1] 0 =l
Bl calibration.c 400 44 « =i
Bl outputs.h 1] 0o =
-~ outputs.c 1166 anz = =
~fl timer.h 1] 0 =l
Bl timerc 342 27 o« =
-~ knock.c 704  E3RE - =
-~ knock.h 1] 0 =l
-l mc33800.c 2356 444 « =
-l mc33800.h 1] 0 =l
-l me33810.e 10104 1196 = =l
-~ mc33810h 1] n =l
-~ mc33905.c A6 120 « =
-l mc33905.h 1] 0 =l
Bl meutils. b 1] 0o =
- mzfunctions.c E52 26 = =
-l msfunctionz.h 1] 0 =l
Bl meutls.c 1040 0 « =
Bl tablelookup.h 1] 0o =
@l tableLookup.c 1896 an = =
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Curret codebase files
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Fmstr = Freemaster
Intcinterrupts

- Routes and manages interrupts
Analog data

- Reads queue and scales vars
Eng

- Main engine operations

- Read sensors and set actuators
Knock

- Get old window and set up new
Outputs

- Functions to set pins or modules
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MPC5634M_ECU_CW . mcp l

| % internal_FLASH

Files l Link I:Iru:ler] Targets]

B & % B

L File Code | Data |4
-9 Sources BRZ52 47234 « =
+{_JETPU 28184 13776 » =l
+-{_] Scheduler 2568 383 + =l
+{_] Low Level BE1E 480 + =l
+{_] Calibration D1ata 0 890 « =
+{_3 #CP Target 2068 1333 + =l
+{_] ®CP Comman 10672 1020 - =i
+-{_] Freemaster 9575 2351 - =
-l main.c 516 81 « =
-l fmstrc 1020 4393 + =l
Bl Frostr.h 1] o =
Bl Intcinterupts.c 95 4928 -« =l
~@ Intcintermuptz.h 1] 0 =l
-l analog_data.c 3140 236 « =
-l analog_datah 1] o =
-l eng.c 4524 462 « =l
-l eng.h 1] 0 =l
-l calibration.h 1] 0 =l
Bl calibration.c 400 44 « =i
Bl outputs.h 1] 0o =
-~ outputs.c 1166 anz = =
~fl timer.h 1] 0 =l
Bl timerc 342 27 o« =
-~ knock.c 704  E3RE - =
-~ knock.h 1] 0 =l
-l mc33800.c 2356 444 « =
-l mc33800.h 1] 0 =l
-l me33810.e 10104 1196 = =l
-~ mc33810h 1] n =l
-~ mc33905.c A6 120 « =
-l mc33905.h 1] 0 =l
Bl meutils. b 1] 0o =
- mzfunctions.c E52 26 = =
-l msfunctionz.h 1] 0 =l
Bl meutls.c 1040 0 « =
Bl tablelookup.h 1] 0o =
@l tableLookup.c 1896 an = =
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MPC5634M_ECU_CW . mcp l

_ % intemal_FLASH By By
Curret codebase files O TP —
¥ File Code | Data ¥ =
. Timers "'?é“é‘?‘?u et Torre - H
. +{_3 Scheduler 2563 323 - =
- Operates a timebase for sensors r D e oata S
+{_J #CP Targe 2068 1333 » =
and actuators g-éxcp I:Drﬁmtl:un 10672 1030 = Ell
. . pn . +1{_] Freemaster 9576 2351 - =l
- Chip specific files eg: MC33800.c, B -
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MC33905C -l frsteh 0 o =
~@ Intclnterupts.c 95 4928 « =
- Register definitions B o 0 2 .
. . . . ~@l analog_datah 0 . |
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. -l calibration.h 1] 0 =l
. Msfunctions E calbration 0 4.
-l outputs, 7
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_ B timerc 348 271 - zf
» Msutils B ok "
. . -l mc33800.c 2356 444 + =
- 1D interpolation lookup - neennh ol el
. Tablelookup ZZZE mez3o0s G612 .
-~ mc33905h 0 0 =
- 2D interpolation lookup B msutish S .
-l msfunctions.c E52 26 « =
-l msfunctions. h 1] 0 o
....E o 1040 40 » :II
-~ tablelookup.h 0 0 =—
~fl tablelookup.c 1896 a0 « =
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Agenda

Calibration tool
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TunerStudio MS 2.0
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TunerStudio

- Calibration and Configuration application used by MegaSquirt
- MS Edition Primarily targeted toward tuning shops and retail customers,
providing for
- Quick, simplified end user setup
- Powerful & independent configuration for firmware developers
- Low Cost Licensing for retail users

- Refined user centric feature set focusing on needs of hobbyist and serious installer &
tuners

85

ot I )
(n'n} o

ot I
Ty
Ly

Features

- Large selection of Dashboards & Dashboard designer to create and customize your own.

- Flexible Configuration of data structures, Configuration tools, Ul Menus & Dialog and Analytics
- Automatic Ul Component rendering based on data type

- High speed Math Parser for Runtime values, enable conditions, Log transformations

- Broad set of available Configuration settings Ul widgets O Time Step Size(ms) T
- 2D Tables e g
- 3D Tables At 2.0 this was happening too fast. — f
- Curve Graphs Be careful nottoo take it back downto 1.5 =
- Bitand scalar value StartValue  pelib = .

- Logger Control
Real-time Clock calibration
- Command buttons

- Graphical Difference Reports

- Automatic Restore Points - Tune settings are automatically saved on key events.

- Offline / Online tuning with synchronization

- Configuration Settings easily restored to new firmware versions

- Internet integration - Automatic configuration file look up, Translation services, remote
connectivity

- Contextual Help Support

« Tuners Notes Log, Free form notes at the Tune and Setting level

- Multi-Language Support. - Currently contains translations for 19 Languages

- VE Analyze — Fuel Table Auto Tuning

+ Plug-in Support

- Refined Ul features for a rich, smooth user experience

- High speed memory loggers -Ignition Logger, MAP logger

« Multi-Controller and CAN Pass through support

Crank-to-Run Taper1 ~ ———
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MegalLogViewer

Datalog View and Analysis software tool
- Adopted by many aftermarket communities
- Broad user base

Features

= freescale- —-:—E 'E! .

Fast navigation through large data sets
Universal Delimited File loader

Pluggable Binary file Loaders

Standard viewer displays up to 16 fields by default
- 4 groups of 4

Scatter Plots rendered almost instantly with hundreds of thousands of records.
- Define data range
- Apply filters

Ignition Wheel Log Viewer

Custom Calculated fields based on your own Mathematical Expressions
- Reference log data, current record or historical
- Include transform functions using lookup table
Built in Common Calculated Fields
- Instant MPG, HP, Tq, Vacuum, Boost, RPM/Sec, etc.
- AFR from 02, MAF, AFR to Lambda Max = 1155

Field Name mapping to canonical Max—12.1 (ms)
Scale change, from 1/10 to 10x zoom

Auto Scale or Defined ranges

Playback from 1/8 speed to 8x speed

Tune File Table Editing

Fuel Table Auto Tuning

Auto Update - check here for more info on Auto update

Compare mode - Overlay second file values

Wideband O2 - AFR calculations

Save Graph to Jpeg for easy posting to web

Customizable colors, gauges and Ul features.

User-friendly interface that saves all settings and enables navigation by keyboard, buttons
and mouse.

ANALYTICS




EFI Analytics Configuration Tools

Shadow Logger MS

- Android

Mobile and Internet integration for simplified,

integrated user experience D MASGKPa)  ARR(
4 98.8 128

- Collaborative tuning

- Project synchronization

- Remote access

- Store and Forward where practical

—

ShadowTuner.com

- User portal
- Log file access
- Integration services
- File synchronization
- Project synchronization
- Application Services
- Translation
- Authentication

Works independently or takes
advantage of networked
integration

&

P e o o

MegaSquirt

TunerStudio MS

- Windows
- Linux
-0S X

Works independently or take
advantage of networked

- Entitlements integration
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Freescale Megasquirt ECU launch page,
available shortly, meanwhile...

www.freescale.com/automotive

Search Product/Parametric using part number

-

Z “freescale*

Product/Parametric  Orderable Part
Products Applications  Design Resources Support Sample and Buy About Search by keyword [ » ]

Welcome Guest [i] | Register | Login | Annotate l History | My Recommendations [ Subscribe | My Favorites g » f =+ Share

Freescale » Automotive

Automotive

Training & Events

Events
Freescale Technology Forum

Safe. Intelligent. Energy Efficient. Uit eyl 8aminas i

Your essential source for automotive applications

Functional Safety

SafeAssure
Whatever design challenges you encounter, Freescale's Optimizing Automotive Transmissions SAFE‘ Functional Safety
hroad portfolio of automotive microcantrollers, integrated ) ASSURE" Program
circuits and sensars solutions, plus our growing enablement The MPCSB4xA MCU delivers the performance and wm—=  Sglutions targeted to

precision needed for next-generation transmission

and technical suppont, help you get back on track. We enahle ;
control and engine management needs. It supports

help meet |IEC 61508
you to create the next breakthrough automotive designs for

and IS0 26262

powettrain, hody, chassis and safety, infotainment and up to 300 DMIP_S perfomjance while maintaining the fifictiohal it
; ; : PG low power required for high-termperature b
telematics, and in-vehicle networking applications. applpcations qu 9 p a compliance

i 7

Automotive Applications Order the MPCEG4xA 32-bit MCU taday p
borsi s X ; s AR Read More
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CodeWarrior

www.freescale.com/codewarrior

-
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Locations | FRE | B | 363 | ¥ | My Freescale | Login

Product/Parametric  Orderable Part

Products Applications  Design Resources Support Sample and Buy About Search by keyword

Welcome Guest  [i] | Register | Login | Annotate | History | My Recommendations | Subscribe | My Favorites g » f + Share

Freescale » CodeWarrior Developmert Tools

CodeWarrior Development Tools

CodewWarrior Development Studio is a complete integrated CodeWarrior Developiment Studio for StarCore This Software Includes
Development Environment {IDE) that provides a highly visual v10.2.10
and automated framework to acceil'era.te the development of Freescale is pleased to announce the release of the Customer Application
the most complex embedded applications. _ Eclipse-hased, CodeWarrior Developer Studio for
Choosing fheriaht CodoWariior Stie StarCore DSP v10.2.10. This release includes an Stacks: A "

e ‘ i updated version of SmartDSP 0 and preliminary oz Wt
CodeWarrior Development Tools support for PSC8132.

<ol Drivers | APis | Libraries
+-CodelWarrior Development Suites Start designing today b
- CodeWWarrior Development Studios OS BSP HAL| Hypervisor
+-CodeWarrior Development Studio for Microcontrollers Download

+-CodeWarrior Development Studio for Processors

*-CodeYvarrior Development Studio for Digital Signal
Processors and Controllers UPDATED

Clickto download a Free Trial of CodeWarrior
Suites, evaluation versions, updates, patches, and
hoard support packages.

#+-CodeWarrior Run Contral Devices Download CodeWWarrior now b Training & Events
Freescale eTPU(2) Development Suite Live Training
Processor Expert Software Featured Videos Freescale Technology Forum

Designing with Freescale Market

—_ N — I flccisbn Mhmaintne M dalllceeine Maconlonenet Ctuailin
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eTPU

www.freescale.com/eTPU
http://www.freescale.com/webapp/etpu

-
E
- T
- freesca,e ProductParametric  Orderable Part
Products Applications | Design Resources Support sample and Buy About Search by keyward [ » ]

Freescale » eTPU » eTPU Function Selector

eTPU Function Selector

Step 1: Select a device your application will run on along with e TPU functions te include into your eTPU function set Step 2: Provide us feedback

>>> (Click on links to fearn more about each function)

*eTPU-equippetl device: |—Se|ect device- V| Available code memaoary: 0 Bytes. Remaining 0 Bytes. *uequil ed) Please let us know how the
created eTPLU function setwill be
General Timing Communication Maotor Control Automotive used. Describe your application,
[0 General Pin Input/ Output M Synchronous Peripheral [1 Stepperhotor [ Engine Position (CRANK) :BI'SI'tF:EJSIaE::(LgESI rnention the
Interface :
GPIO 216 Bytes . SM 812 Bytes ENGINE_POSITION 3;1.18848
O Pulse Width Modulation =1 Bytes [] Hall Decoder
) O Engine Position (CAM)
PWIM 392 Bytes 0 Universal Asynchronous HD 568 Byles
Fecievar f Transmitter e
[ Input Capture [ auadrature Decoder ENGINE_POSITION_CAM Bryles
564
UART
Ic 304 Bytes Biytes ap 1060 BYies | M Fugl injection
O] Output Compare O] UART with Flaw Contral 0 E'—'adfa"-”e Decader - FUEL 995
arme
oc 364 Bytes B32 Bytes
UART_FC Biytes ODHOME 112 Bytes . i
O Fraguency and Period 1 Spark lgnition Step 3: Compile eTPU
Measurement F CEATOS MAS Layer - [0 uadrature Decoder - Index 024 function set
L 4
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Megasquirt Homepage

www.MSefi.com

Links to information, training, MegaManual and forums

[

www.Msefi.com Search the MegaManual: Seatch thic forum:
Squirt EFI from Bowling and Grippo I

Advanced search
’

only search the MegaManual,
uncheck to search entire web,

3

{} Board index
CIFAQ yfRegister () Login

It is currently Fri May 25, 2012 4;29 am

View unanswered posts ¢ Yiew active topics

TOPICS
General Information 305 1382 by Matt Cramer G
This is the place to ask general MegaSquirt® questions if you are just Mon May 21, 2012 4:07 am T8
ﬂ)? getting started.

L og Please read the FAQ and MegaManual before posting, Also see the Forum
Rules, Click this link for Purchasing information,

MS-Il and V2.2/V3 Main Board Assembly, Testing, and by trakkies [
.i Troubleshooting il 4620 Fri May 25, 2012 12:12 am

The forum to discuss:
- V2.2, M3 assembly,
- ¥2.2, V3 troubleshooting, and
- Connection troubleshooting

Wiring and Sensors 974 4665 by trakkies [
m ﬂl H For discussing how to choose sensors and create a wiring harness for all Wed May 23, 2012 10:41 pm

Bowlina and Griopo versions of the MegaSauirt® EFI controller.

[

L £
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Qorivva Forum Startup

http://www.msqorivva.com/forum/index.php

~
quonwa'com g . Search the MegaManual: Search this forum:
QORIVVA based EFI Reference Design by Fre
i ' [ 5earch |
only ssarch the MegaManual,
uncheck to search entire wed,
< Board index .
JEUser Control Panel (8 new massages) + View your posts @FAQ FimMernbers () Logout [ Mike Garrard ]
It is currently Fri May 25, 2012 1:21 pm Last visit was: Thu May 17, 2012 5:32 pm
[ Moderator Contral Panel ]
View unanswered posts ¢ View unread posts ¢ View new posts » View active topics Mark forums read
LAST POST
—~, General Discussions 8 19 by Keevoippigh G
@ General discussion of Mike Garrard's MPCS634 (called Qorriva) evaluation board for Thu May 24, 2012 10:40 am
use as an engine contraller,
Hardware Discussions & i3 by mk = &
@ Forurn to discuss hardware for the MPCS5634 (called Qorriva) evaluation board for use Fri May 11, 2012 2:09 pm A
as an engine controller, =
—., Code Discussions 5 25 by jonr 0
@ Forum to discuss code for the MPCS5634 (called Qorriva) evaluation board for use as Tue May 15, 2012 4:40 pm
an engine controllar,
FORUM TOPICS POSTS LAST POST
Forum Support Mo posts
A forum to get help using the functions of this forum (NOT support for the MPCSE634
engine controller)
Waie A A e
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Tuner Studio

www.eflanalytics.com

EFI

ANALYTICS

Home >> TunerStudio

Products
* TunerStudio

o TunerStudio MS

o Registered
TunerStudio
Advantages

MegalLogViewer
Shadow logger MS
{Android)

Cables and Bluetooth

Downloads
FAQs
Manuals

MegaSquirt Forums
How To Videos
FAQ

Z “freescale"

About EFl Analytics Products News Editors

EFIl Analytics TunerStudio
Performance, Drivability & Efficiency. Simplified! USEES R

EiLke 35 ¥ Tweet 0

In today's world the most important tools for tuning are no longer found in your toolhox. Just think, in the 1980's Top Fuel dragsters made
2500 hp using a 500 cuhic inch { 8.2 Liter) Aluminum Hemi headed engine, as amazing as this might sound, today this same
displacement and very similar looking hemi headed engines are making over 8000 hp! Why? Technology and the hest analytical tools
have given an understanding of engines that simply was not available in the past. Itis all about optimizing all aspects ofthe engine to
improving efficiency. This demands the tools to gather data so you can understand what is happening inside the engine and identify
opportunities to improve efficiency.

Download TunerStudio MS now Free!
TunerStudio!

TunerStudio brings a whole new level of refinement for tuning software. Fartoo long tuners have had to settle for what ever the controller
manufacturer provided, this usually means a clunky user interface and minimal feature set. Top dollar EFI contrallers are no different, the
tuning software is typically lacking in feature and refinement, making configuration confusing and averly complex. TunerStudio brings a
new flexible Tuning platform is designed to adapt to neatrly any EFI Controller with functionality and features unavailable with any other
Tuning Software period! There are several versions of TunerStudio availahle depending on your controller and support for more
Controllers under way along with OBDIl support. If you have a controller you would like to see supported hy TunerStudio, let the
manufacturer know!

Bringing you bling, a simplified interface and computer analytics to make you a master tuner whether a car, truck, motorcycle or airplane.
Some of TunerStudio's features:
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Operating System cocoOS

http://www.cocoos.net/

Home

Introduction

Getting Started

Tasks

Events

Messages

Semaphores

L £

L 4
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www. cocoos.net

cocoOS news

201Z2-03-07: coco0S support forum is now online! Please make a
visit and submit your questions!

2012-01-04: Release coco2S 3.0.0 1
From now on, cocoQS will be under the BSD license.,

Release note:

- Moving to BSD license,

- Flash saving macraos,

- Added os_cbk where sleep function can be implemented.
- Suppaort for sub clocks with settable tick size,
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P&E Debugger

www.pemicro.com -> Products -> USB Multilink Universal ($119)

e &eemnim —e £ e (e o
New Account @ Login Searc freescale

MICro /& Home About us Products Forums P&E Blog Customer Service
» Home p P&E Products p

rotis, USB Multilink Umversal  starting at $119. 00

Compliant
Email this page to a colleague See pricing and order

Product Details FAQs, Manuals & Downloads Version Info
This product covers the following Part Numbers: USB-ML-UNIVERSAL

Click image for details s 2 : 3 B
. P&E's USB Multilink Universal is an all-in-one development interface &

which allows a PC access to the Background Debug Mode (BEDM) or *
JTAG interface on Freescale HCS08, HC(S)12(X). S12Z, RS08, ;” 4
ColdFire V1/+V1, ColdFire V2-4*, Qorivva 55xx/56xx, and Kinetis freescale-

ARM microcontrollers. It connects between a USB port on a Windows
machine and the standard debug connector on the target. The
Freescale microcontrollers are supported via the multiple headers
located on the USE Multilink Universal. The product photos to the |eft of this page show
how the headers can be accessed by simply flipping open the plastic case. Ribbon cables suitable for a variety of
architectures are included.

g 1
Enabled

Supported Freescale Devices:

Kinetis

Qorivva MPCAax/56xx
ColdFire +v1/ColdFire ¥1
ColdFire ¥w2/3/4

Power Architecture PX Series
HC(S)12(X)

S12Z
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TRK-MPC5634M Board

Search www.freescale.com under orderable part

Welcome Guest  [i] I Register | Login | Annotate | History | My Recommendations | Subscribe | My Favorites g L 4 f + Sshare

Freescale » Embedded Software and Tools » StarterTRAK Development Boards » TRK-MPC5634M 2% Live Chat Available

TRK-MPC5634M: MPC563xM StarterTRAK (Development Kit) i

Overview i Downloads Buy / Specifications Featured Training & Events

On-Demand Training
Micracontroller Products for
Automotive Applications

Application Notes Buy

The Qorivwa MPC5634M family of 32-bit
microcontrollers (MCUS) are feature-rich
devices suitahle for powerrain
applications such as motarcycles,
automaotive 4 cylinder engine control and
hyhrid electric motors. These scalable
Power Architecture® devices are supported
by an enahlement ecosystem that includes
software drivers, operating systems and configuration code to
help you quickly implement your designs.

Live Training
MPC563:M Family of Powertrain
Micracontrollers Course

Connect With Us

Street Smarts
Become a member of
our hewest

Features community site

MPC5634M Microcontrolierin a 144LQFP package

On-hoard JTAG connection via open source OSBDM circuit ; Automobility Blog _
using the MPCS08JM microcontroller . by Freescale’s automotive experts
MCZ3I39055EK system hasis chip with advanced power
managerment and integrated CAN transceiver Featured Video
CAN & LIN Interface Supported Devices
See what other engineers are interested in: What's This? 4
Products Documentation Software and Tools Applications
MPCSE3xM: Qorivva 32-hit MCU ... TRK-MPC5634M User Manual KPCSB3MKIT: Evaluation system .. Gasoline Engine Managemen...
MPC564x4: Qorivva 32-bit MCU f... TRK-MPCSE34M Quick Start Guide TRK-MPC5634MSCH Schematic Motorcycle Engine Contral..
MPCSE0xB: Qorivva 32-hit MCU f... MPCS634M Microcontroller - Dat... TRK-MPCS604B; MPCS6048 Starter... Integrated Small Engine C...
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MegaSquirt retailer

www.diyautotune.com

Supplier hub: MS ECUs, spares, accessories, events and more

DIYAutoTune.com

Tune it Yourself. Tune it for less. Tune it Right.

l Home ] Featured Products!

MegaSquirt Electronic Fuel Injection
l Products & Ordering w Systems

Yiaepana Ul Sensor SYSTeImss \ AL RN

A

Support

MegaSquirtPNP Gen 2 1s
here! We've just released one
for '93-'95 Mazda ME6 and
Software/Downloads r r 4 r 1

We are Your One-Stop DIY EFI Shop! Ford Probe models with the

V6. Other MSPNPs available

UL TETSIN LN AL ITON

Tech Articles/Videos This site is optimized for 10243768 or higher resohttion sichide:

e '90-'97 Mazda Miata

Install Articles
facebook, e '87-'92 BMW 3251
| The Cars Follow/Like us on !

e 'R5-'90 Tovota 4AGE
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Work products and timelines
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Work products and timelines

Available now

Hardware:

- Reference ECUs - $500,
five in the FTF Store

- Sensors, Actuators,
Megasquirt ECUs, repairs,
accessories, loads board
etc

- Debuggers from P&E
Software:

- chI)Idewarrior, demo and
u

- Tuner Studio Lite and Full

- eTPU code, engine
functions

- c0ocoOS Operating System

- ETAS CAN XCP stack with
INCA

2 “freescale-

Probably posted by now

Hardware;

- Schematics in Altium
and pdf format

- PCB layout in Altium
and Gerber format

Software;

- Most LLD, device and
peripheral specific files
eg: SPl and SIU

Available by October:

Hardware:

- next build of
Reference ECUs

Software:
- Engine Application
- Integrated TS
interface
Resources:

- Freescale MegaSquirt
chl)(riwa web page and
inks
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Summary and Q&A
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Objectives review

- We covered:

- The origin, purpose and capability of a Megasquirt
Qorivva ECU

- Where to access existing material

- What tools make up the development environment and
how to obtain them

- The plans for Open Source code and further ECU
release
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Question time ?7?

Qorivva EFI for the masses
or

How to have fun with 12V, an engine,
and 20,000,000 transistors

Facebook.com/Freescale Tweeting?
Tag yourself in photos Please use hashtag
and upload your own! #FTF2012 &

Session materials will be posted @ www.freescale.com/FTE
Look for announcements in the FTF Group on LinkedIn or follow Freescale on Twitter
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