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McLaren’

APPLIED TECHNOLOGIES Preface

McLaren Applied Technologies makes control and data systems. High performance electronics, software and components. Everything
we make is designed and built to be safe, secure and reliable.

We supply the standard Engine Control Units (ECUs) to all competitors in Formula One (since 2008), NASCAR (since 2012) and
IndyCar (since 2007). These are the biggest motor racing series in the world with hundreds of millions of people watching most
weekends throughout the year between February and November. We also supply the complete electric powertrain to the Formula E
racing series and systems and products to teams and engine makers competing at Le Mans, rally car, GT and other endurance racing
categories.

Beyond motor racing, we supply safety critical control systems to the automotive and aerospace industries and real-time video and data
systems for railways. We also provide alternators and specialised sensors for several aerospace applications.

The company is based in Woking, United Kingdom and in Huntersville, NC, USA.

Control

We make the TAG-320 and TAG-310 control units for Formula One and LMP1 endurance racing and the TAG-400 units for NASCAR,
IndyCar, GT racing and various automotive pre-development projects. We also have a range of automotive control platforms. All support
model-based application code, a feature pioneered and exploited in Formula One since the start of the 2000 racing series. It enables
rapid, reliable and re-usable software development.

Data logging

Our High-Speed Loggers (HSLs) are used by racing and other customers. These loggers support truly simultaneous logging of many
parameters and complex onboard processing, via the same model-based application approach that we use in our ECUs. We also
provide a range of CAN-linked companion units to expand the systems even further. In addition to these parts, we also have a range of
other data logging units for transport and specialist instrumentation applications.

Software

We provide software for real-time recording, displaying and analysing data (ATLAS), logging and analyzing complex data (VTAG), and
efficiently storing and retrieving time-series and other data (SQL Race). We also offer our System Monitor for managing the software
and configuration of embedded units and our Graphical Development Environment (GDE) for supporting model-based application code
development in ECUs and data loggers.

Sensors

We offer a complete and diverse range of motorsport sensors. These include non-contact position, speed and temperature sensors,
torque sensors, accelerometers, pressure sensors and modules and many others. We offer standard and bespoke parts to fit individual
installations in small, medium and large quantities. All parts are built to be small, accurate, consistent and reliable.

Alternators

We make high output alternators for motorsport and aerospace applications. These are used in NASCAR, Le Mans Prototypes, GT, rally
and other racing applications. Our alternators are selected when size, weight, robustness and reliability really matter.

The standard products represent only a portion of the parts that we design, make and sell. We are always happy to consider making
bespoke variants or brand new electronics, software and components for existing or new market sectors.
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Mcl.aren’ Compatability Matrix

Compatability Matrix

The reference table below details the compatibility of the main MAT electronic units with our main expansion units. /O information
including details of interfaces with sensors and lap triggers can be found within the individual product summaries.

n
10
=
o
2
=
©
0
L

Please contact our Technical Consultancy department for details about compatibility with other MAT units and third-party units.

TAG-320

Comms Support Expansion Unit Support

Function Link Function Link

System Monitor Ethernet SIU-400 CAN

ATLAS Ethernet SIU-300 CAN

CBT-610 ARCNET LIU-4 CAN

CBM-470 & WMX-470 ARCNET PIN-3 CAN

CBX-460 CAN PIN-8 CAN
PIN-16 CAN
TIU-32C CAN
TPR CAN
PCU-6D CAN
PCU-8D PCU
PCU-8 CAN
HIU-3 CAN+HSD
SN-32 via config CAN CAN
SN-32LT via config CAN CAN
SN-320 via config CAN/ CAN/FLEXRAY
FLEXRAY
PB2006 CAN+DIG
IGN-310 CAN+DIG
INJ-310 CAN+DIG
INJ-320 CAN+DIG
ICU-308 CAN+TRIGGER

TAG-310B

Comms Support Expansion Unit Support

Function Link Function Link

System Monitor Ethernet SIU-400 CAN

ATLAS Ethernet SIU-300 CAN

CBT-610 ARCNET LIU-4 CAN

CBM-470 & WMX-470 CAN PIN-3 CAN

CBX-460 CAN PIN-8 CAN
PIN-16 CAN
TIU-32C CAN
TPR CAN
PCU-6D CAN
PCU-8D PCU

PCU-8 CAN
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Comms Support

Function

TAG-400i

Comms Support
Function

System Monitor
ATLAS

CBT-610

CBM-470 & WMX-470
CBX-460

TAG-400 ECU

Comms Support
Function

System Monitor
ATLAS

CBT-610

CBM-470 & WMX-470

CBX-460

Link

Link
Ethernet
Ethernet
RS232
CAN
CAN

Link
Ethernet
Ethernet
RS232
CAN
CAN

Expansion Unit Support
Function

HIU-3

SN-32

SN-32 via config CAN
SN-32LT

SN-320 via config CAN
PB2006

IGN-310

INJ-310

INJ-320

ICU-308

Expansion Unit Support
Function

SIU-400

SIU-300 via config CAN
SN-32 via config CAN
SN-320 via config CAN
LIU-4

PIN-3 via config CAN
PIN-8 via config CAN
PIN-16 via config CAN
TIU-32C (two)

TPR via config CAN
PCU-6D

PCU-8D

PCU-8

DataTAG

INJ-310

INJ-320

Expansion Unit Support
Function

SIU-400

SIU-300 via config CAN
SN-32 via config CAN
SN-320 via config CAN
LIU-4

PIN-3 via config CAN
PIN-8 via config CAN

PIN-16 via config CAN

Link
CAN/HSD
SBUS
CAN
SBUS
CAN
CAN+DIG
CAN+DIG
CAN+DIG
CAN+DIG

CAN+TRIGGER

Link
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CAN
PCU
CAN
CAN
CAN+DIG
CAN+DIG

Link
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CAN

10
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McLaren’

Compatability Matrix

Comms Support

Function

Link

Expansion Unit Support
Function

TIU-32C (two)

TPR via config CAN
PCU-6D

PCU-8D

PCU-8

DataTAG

Link
CAN
CAN
CAN
PCU
CAN
CAN

11
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Mc..al'en, Powertrain Control Unit
| INOLOGIE TAG-320

Powertrain Control Unit
TAG-320
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TAG-320 is the main processing unit for powertrain control of a racing car. It may
be used with an external driver unit to provide direct control of ignition and direct or
manifold injection, along with all other powertrain control functions. The TAG-320
provides a powerful processing platform with minimum latencies for customer
applications based on 32-bit microprocessors. Application code is autocoded from
Matlab/Simulink control modules. Advanced data logging, high-speed telemetry
control and rich communications are all provided.

The TAG-320 is built with full FIA security measures including advanced memory
protection and supports applications already running on the TAG-310B.

Application
« Control and monitoring of a racing car powertrain
« Up to 8-cylinder engines
¢ Throttle-by-wire
¢ Clutch-by-wire
¢ Semi-automatic gearbox
« Powerful onboard data logging and telemetry control
« Ethernet connection to application and data analysis tools (System Monitor and ATLAS)

Key Features
« Application processing power 4000MIPS
« Extremely low latency, high frequency input sampling
« Digital filtering on all analogue inputs
« Data logging memory 8GB Flash

Electrical
« Supply voltage 7.5 to 16V DC
« Supply voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
* Supply current quiescent (ignition off) 4mA
« Supply current operating (no load on outputs) 3A typical at 13.8V
« Supply current operating (max load on supplies) 5A typical at 13.8V
* 32-bit Real Time Operating System
« Internal tri-axis accelerometer

Mechanical

¢ Aluminium case (hard black anodised)
* Weight 1.35kg

Connection definition

Integral, sealed, motorsport connectors:

« Connector A 66-way
« Connector B 114-way
« Connector C 114-way

Environmental

« Splash resistant to standard motorsport fluids

¢ Lids sealed with o-rings

¢ Maximum humidity 100%

¢ Minimum operating temperature 0°C

« Internal temperature not to exceed 70°C as measured by internal diagnostic sensors

« Adequate forced-air cooling must be applied to ensure the internal operating temperature remains within specified limits
« Storage temperature -25°C to +85°C

« Vibration 100 to 1000Hz, all axes, 24 hours

« Vibration isolation is recommended

12



McLaren’

Powertrain Control Unit
TAG-320

Electro Magnetic Compatibility

Complies with the essential protection requirements of 89/336/EEC

Service

Recommended service interval 12 months (internal battery is replaced)

Connection Definition

Connector A

« Four analogue/digital in (12-bit, 10ksps)
+ « One pits pedal input (12-bit, 1ksps)
« One IP address input (12-bit, 1ksps)

« Eight high-side outputs (7A)
« One high-side output (3A)

* Two high-side outputs (1A)
« Two oscilloscope outputs

¢ One Ethernet link (10/100/1000Mbps)

¢ One dual FlexRay link (20Mbps)
4= + One ARCNET link (10OMbps)

¢ Four CAN links (1Mbps)

¢ One RS232 link (up to 1Mbps)

Connector B

« 42 analogue inputs (12-bit, 10ksps)

« Two analogue inputs (12-bit, 100ksps)
44— = Four analogue/digital in (12-bit, 10ksps)

« Six analogue/Pt1000 (12-bit, 10ksps)

*  Six DHE speed inputs

« One lap trigger input

« Two low-side outputs (3A)
« Two high-side outputs (1A)
—_— Six servo drive outputs
«  Six gen-purpose open-drain outputs
« Two gen-purpose TTL outputs (shared with analogue inputs)
« One time sync output

#=p- + Five CAN links (1Mbps)

Connector C

¢ 24 analogue (12-bit, 10ksps), one of which may be used as a second lap trigger input
« Two analogue (12-bit, 100ksps)
¢ 10 analogue/Pt1000 (12-bit, 10ksps)
#= . Two DHE speed inputs
« Two thermocouple input
« Three inductive speed sensor inputs
¢ Two wide-band lambda inputs

« Eight low-side output (3A)

« Six high-side output (1A)

« Eight open-drain ignition control outputs (four shared with DHE speed inputs)
—_— Eight TTL injection control outputs

« Four servo drive outputs

« Two general-purpose open-drain outputs

« Two general-purpose TTL outputs (shared with analogue inputs)

* One engine sync output

4= + Two CAN links (1IMbps)

13
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Mcl.aren’ Powertrain Control Unit
TAG-320

Sensor Inputs

* Up to 66 general-purpose 0 to 5V analogue inputs (12-bit, 10ksps, four of which are software configurable as general-purpose TTL
outputs)

« 16 general-purpose configurable 0 to 5V or Pt1000 analogue inputs (12-bit, 10ksps)

» Eight general-purpose configurable 0 to 5V analogue inputs with optional strong pull-ups for use with digital switches (12-bit,
10ksps)

« Four high-speed 0 to 5V analogue inputs (12-bit, 100ksps)

» “Pits pedal” and “Ethernet IP address” analogue inputs (12-bit, 1ksps)

» Three inductive or DHE speed inputs (factory configured)

« Eight DHE speed inputs

*  Two K-type thermocouple inputs (12-bit)

» Two wide-band lambda interfaces (12-bit)

« Lap trigger interface

* Ignition switch input
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Outputs
¢ 10 +12mA servo valve drive stages (10ksps)
* 10 3A low-side drive stages (software configurable for freewheel or fast-turn-off operation)
» 10 1A high-side drive stages
« One 3A high-side drive stage
» Eight 7A high-side drive stages
» Eight TTL injection control outputs
« Up to four general-purpose TTL outputs (all of which are software configurable as analogue inputs)
» Eight open-drain ignition control outputs
» Eight general purpose open-drain outputs
« Two RS422 differential outputs for 1ms time synchronisation and engine synchronisation signals
» Two oscilloscope outputs
* Four 150mA 12V sensor supplies
« One 150mA 10V sensor supply for digital-output sensors
* One 150mA 5V supply for lap trigger receiver
» Eight 100mA 5V precision sensor supplies

Communications
* One Wired Gigabit Ethernet interface
* One RS232 interface (1Mbps maximum)
¢ One ARCNET interface (10Mbps maximum)
* One dual-channel FlexRay interface (20Mbps)
* 11 CAN interfaces (1Mbps maximum)

14



Mc..al'en, Powertrain Control Unit

APPLIED TECHNOLOGIES TAG-320
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Mc..al'en, Powertrain Control Unit

APPLIED TECHNOLOGIES TAG-3108

Powertrain Control Unit
TAG-310B
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The TAG-310B is the main processing unit for complete powertrain control of a
racing car. It may be used with companion driver units (e.g. IGN-310 and ING-310
or PB2006) to provide direct control of ignition and injection, along with all other
powertrain control functions. The TAG-310B provides a powerful processing platform
with minimum latencies for customer applications based on PowerPC processors.
Application code is autocoded using our Graphical Development Environment (GDE)
from Matlab/Simulink control modules. The unit comes with integral data logging and
high speed communications capabilities.

The TAG-310B is configured by System Monitor and the logged data is displayed and
analysed by ATLAS.

For example system configurations please refer to the Application Notes.

Application
Control and monitoring of complete powertrain.

« 10 cylinder engine

¢ Throttle-by-wire

¢ Clutch-by-wire

¢ Semi-automatic gearbox

Powerful onboard data logging

Ethernet connection to application and data analysis tools

Electrical
« Supply Voltage 7.5 to 16V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
* Supply Current quiescent (ignition off) 5SmA typical @12V
« Supply Current operating (no load on inputs) 1.2A typical @13.8V
¢ Supply Current operating (max load on supplies) 3.0A typical @13.8V
*« TAGOS 32-bit Real Time Operating System
« Application processing power 1700 MIPS
« Data retention not battery dependant
« Data logging memory 1Gbyte Flash, 16Mbyte SRAM

Mechanical

¢ Available with magnesium (chromate converted and painted with stippled black epoxy) or aluminium case (hard black anodised)
¢ Aluminium case weight 1300g
* Magnesium case weight 1130g

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Service
< Recommended service interval 12 months (internal battery is replaced)

Connection Definition
« Integral, sealed, military standard connectors

Front connector A 100-way CGK-SOT 22N-35PN
Centre connector B 100-way CGK-SOT 22N-35PB
Rear connector C 100-way CGK-SOT 22N-35PC

For pin numbers, please request further details from our Technical Consultancy Department.

Environmental
« Splash resistant to standard motorsport fluids

16



Powertrain Control Unit

McLaren’
TAG-3108

¢ Lids sealed with o-rings

¢ Maximum humidity 100%

¢ Minimum operating temperature 0°C

« Internal Temperature not to exceed 70°C as measured by internal diagnostic sensors
* Storage Temperature -10°C to +85°C

* Vibration 100 to 1000Hz, all axes, 24 hours

« Vibration isolation is recommended
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Mcl.aren’ Powertrain Control Unit
TAG-310B

Connection Definition
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Front Connector

« 5 Analogue inputs (10bit)

« 8 Analogue inputs (12bit)
. 4 Programmable Analogue/Pt1000

« 1lap trigger input

« 1 Digital switch input

* 7 Moog outputs
* 4 Low side outputs (2A)
¢ 2 High side outputs (1A)
* 2 High side outputs (7A)
==* . 1 0pen drain digital
« 1 Diagnostic timing output
¢ 2 Scope outputs
« 1 Differential Engine Synch
« 1 Differential time synchro output

« 5 CAN bus interfaces

e« 1PCUcomms

¢ 1 STAR bus interface
#=p -+ 1RS-232interface

¢ 1 Telemetry interface

« 1 Ethernet comms

¢ 1 Sensor bus comms

Centre Connector

« 43 Analogue inputs (12bit)

" * 4 Programmable Analogue/Pt1000
« 8 DHE speed inputs
« 1 digital input

* 4 High side output (1A)
« 1 High side output (5A)
¢ 4 Low side outputs (2A)
* 9 Moog outputs

Rear Connector

¢ 14 Analogue inputs (10bit)

* 8 Programmable Analogue/Pt1000
— - 10 Analogue inputs (12bit)

« 1 Digital input

¢ 2 Lambda inputs

¢ 2 Thermocouple inputs

* 2 High side output (1A)

« 2 High side output (2A)

¢ 4 Low side outputs

¢ 2 Lambda heater high side driver

¢ 2 Oscilloscope outputs
==#* . Sensor node drive stage

« 2 digital outputs

¢ 2 Fuel pump outputs

« 10 Low current open drain

« 10 TTL digital outputs

« 3 Moog outputs

« Sensor Node interface

¢ RS232 Communications
4= + Telemetry interface

« 3 CAN bus interfaces

¢ STAR bus interface

18




McLaren’

APPLIED TECHNOLOGIES

Powertrain Control Unit
TAG-310B

Sensor Inputs

47 general purpose 0 to 5V 12bit analogue inputs

15 0 to 5V 12-bit analogue inputs (10kHz)

16 general purpose configurable 0 to 5V or Pt1000 10bit analogue inputs
19 general purpose 0 to 5V 10 bit analogue inputs

Three inductive speed sensor inputs

Eight hall speed sensor inputs

Two general purpose digital inputs

Two wideband UEGO lambda interfaces (12bit)

One lap trigger interface

Two thermocouple inputs (12bit)

Outputs

12 Moog drive stages

Eight general purpose low-side drive stages
Four fast-discharge low-side drive stages
Two fuel pump drive stages

One sensor node supply drive stage

Two lambda Heater drive stages

Nine high-side, high-power, drive stages
Eight high-side, low-power, drive stages
Two oscilloscope diagnostic outputs or 0 to 5V analogue outputs
One TTL digital output

One open drain digital Output

10 open drain TPU ignition control outputs
10 TTL digital TPU injector control outputs
5V and 10V output supplies for transducers

Communications

One RS232 interface, up to 57.6kbps

Six CAN bus interfaces, up to 1Mbps

One PCU dashboard comms

One wide band or Narrow band telemetry interface up to 16Mbps
One interface to MES Sensor Nodes, 2Mbps asynchronous HDLC
One interface to System Monitor ATLAS, 100baseTX Ethernet link
One interface to STAR bus, 8Mbps synchronous HDLC

One differential engine synchronous timing signal

Two differential time synchronous timing signal

TAG-310B development system

Powertrain control unit

Model based development
environment for control
strategies and processing
algorithms compiled for
embeadded larget

TAG-310B

Application tool

Systeam Monitor

Made| based code

Data analysis

ATLAS

Upto 10 Cylinder engine control

62x 12hit and 35x 10bit 0-5V analogue ijps
8x DHE inputs

34x drive stage o/ps

12x Maoog valve drives

Lambda and thermocouple interfaces.
100baseT ethemet, 6x CANM interfaces
1Gbyte Onboard logging memory and data
acquisition system

Program version management
ECU repragramming

Data tuning

Live parameter display

Puma link

ActiveX interface

CAN configuration

Data Acquisition configuration

Live data display via etharnet or wireless
Upload of lngged data

Waveform, scatter, bar chart, histogram,
FFT display types

MATLAB export

Numeric functions

ActiveX interface
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Mcl.arerl! Powertrain Control Unit
TAG-310B
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Description Ordercode

TAG-310B 0 030 072 013 002
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Mc..al'en, Electronic Control Unit
PLIED TECHNOLOGIS TAG-400N [NASCAR]

Electronic Control Unit
TAG-400N (NASCAR)
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The TAG-400N is a compact, self-contained engine management system and data
logger for race engines up to eight cylinders. The unit is complete with integrated
ignition and injection drivers and so needs no external units to run an engine.

The TAG-400N exploits Freescale Power architecture technology to provide a
powerful and flexible platform for extracting the optimum performance from an
engine. Turnkey systems or customer prepared applications are both supported.

Large internal data logging memory and data analysis tool licence included.

Security protection features for mandated software applications and code verification/
checking tools available as standard.

Race-proven single-series pedigree.

Application
« Control and monitoring of engine and/or gearbox.

Electrical
* Supply Voltage 7.9 to 16.0V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
¢« TAGOS 32-bit Real Time Operating System
« Data logging memory capacity 256Mbyte

Mechanical

¢ Case material hard anodized aluminum
* Weight 22 ounces

Other Features

* Status LEDs included for ease of use.
* One System Monitor configuration tool software licence supplied per team purchasing TAG-400Ns.

Environmental
« Splash resistant to standard motorsport fluids
« Lids sealed with o-rings and screws sealed with silicone rubber
¢ Maximum humidity 100%
* Minimum operating temperature 14°F
« Internal temperature not to exceed 160°F as measured by internal diagnostic sensors
* Storage temperature 14 to 185°F
« Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC
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Mc..al'en, Electronic Control Unit
TAG-400N (NASCAR)

Connector Diagrams
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Engine Connector

¢ 2 Inductive speed
#= .  4Hall Effect speed
e 2Llambda

¢ 2 Lambda heater

« 8 lgnition drivers

« 8 Injection drivers
==#* . 2 Low Side Drivers

« 3 High Sides Drivers

¢ 2 Tacho/Speedo

* 2 Gauge Driver

#=p - 1CAN

Chassis Connector

¢ 22 Analogue inputs
¢ * 3 Switch inputs

* 7 Temperature

« 1 Lap trigger

¢ 2 Gauge Drivers
= . 2 High Sides
¢ 2 High Sides/1 H-Bridge

« 1 Ethernet
4=p + 1CAN
¢ 1RS232

Connection Definition
« Integral, sealed, military-standard connectors.

Sensor Inputs
¢ Two Inductive Speed Sensors (Crank)
¢ Four HE Speed Sensors (Cam + spares)
* 22 Analog (0 to 5V)
« Four Pt1000 Temperature Sensors (configurable as analogs in software)
« Three NTC Temperature Sensors (configurable as analogs in software)
* Two Wideband Lambda
¢ Three switches to GND
* One lap trigger

Outputs
« Eight high-voltage (30V) switched mode, current controlled injector drive stages
« Eight inductive ignition drive stages
» Two low side drivers
« Two high side drivers (can be software configured as one 16kHz H-bridge driver)
« Five high side drive stages
* Two Lambda heaters (5A)
« Two Tacho/Speedo outputs
« Four 0-5V Gauge Drivers
» External sensor supplies

Communications

¢ One Ethernet
*  Two CAN 2.0B bus (up to 1Mbps)
¢ One RS232 (up to 222kbps

Data logging
« 256Mbyte
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Mcl.areﬁ’

Electronic Control Unit
TAG-400N [NASCAR)

Diagnostics

« Sensor readings are checked for out of range and open circuit
« The following internal parameters are monitored:

« Board temperatures
« Unit supply voltages
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Mcl.aren, Engine Control Unit
'PLIED TECHNOLOGIES TAG-400i [IndyCar Series)

Engine Control Unit
TAG-400i (IndyCar Series)
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The TAG-400i is a compact, self-contained engine management system and data
logger for race engines.

The unit is an evolution of the TAG-400 which has been used successfully in open-
wheel and motorcycle racing applications. The TAG-400i has extended functionality
with increased processing power and 1/O capability.

The TAG-400i exploits Power PC technology, but with an uprated processor that
now offers more than six times the application processing power than the TAG-400,
providing a powerful and flexible platform for extracting the optimum performance
from an engine.

The TAG-400i can be offered as part of a turnkey system or can support customer
prepared applications autocoded from Simulink models using our Graphical
Development Environment (GDE).

Application
« Control and monitoring of engine and/or gearbox.

Electrical

¢ Supply Voltage 7.9 to 16.0V DC

« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
« TAGOS 32-bit Real Time Operating System

« Data logging memory capacity 1Gbyte

« High performance application processor running at 264MHz

Mechanical

¢ Case material hard anodised aluminium
*  Weight 939¢g

Other Features
+ One System Monitor configuration tool software licence supplied per team purchasing TAG-400i

Connection Definition
« Integral, sealed, military standard connectors

Environmental
« Splash resistant to standard motorsport fluids
« Lids sealed with o-rings and screws sealed with silicone rubber
¢ Maximum humidity 95% non-condensing
* Minimum operating temperature -10°C
« Internal temperature not to exceed 70°C as measured by internal diagnostic sensors
* Storage temperature -10 to +85°C
« Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC
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Mcl.aren, Engine Control Unit
'PLIED TECHNOLOGIES TAG-400i [IndyCar Series)

Connection Definition
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Engine Connector

« Two Inductive crank speed
* ¢ Four DHE speed
¢ Two Lambda

¢ Two Lambda heater

« Eight Ignition drivers

« Eight Injection drivers (30V)
=% . Six Lowside (1A)

« Two Low side (0.5A)

« Two High side (3A)

« Two High side (2A)

#4=p - One CAN

Chassis Connector

« 18 Analogue inputs

« Three Switch inputs
4—— ° SevenTemperature

«  Two Thermocouple

*  Four Knock

« One Lap trigger

« Two Scope
* . One High Side (5A)
« Two High side (2A)

¢ One Ethernet
4= + One CAN
¢« One RS232

AUX Connector

« Five Analogue inputs
— Two Turbo Speed inputs

« Seven Switch inputs

¢ One DHE speed

«  Six Inj Trigger Outputs

« Two Sync Trigger Outputs
= . One Timesync output

« Four High Side (2A)

« Two H-Bridge (7.5A)

4= <+ Two CAN

Sensor Inputs
¢ Four Inductive Speed Sensors (two Crank Sync; two Turbo speed)
¢ One DHE Cam Sensor
¢ Four DHE Speed Sensors
* 23 Analog (0 to 5V, 1KHz)
« Seven NTC Temperature Sensors (configurable as analogues)
« Two K-type thermocouples
* Two wideband Lambda
* Four Knock Sensors (configurable as analogues)
¢ 10 switches
« One Lap trigger

Outputs
« Eight inductive ignition drive stages (20A)
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McLaren’

APPLIED TECHNOLOGIES

Engine Control Unit
TAG-400i (IndyCar Series)

Eight manifold injector drive stages (30V)

Eight trigger outputs for external injector drive unit
One Timesync for external drive unit

One High side driver (5A)

Two High side drivers (3A)

Eight High side drivers (2A)

Six Low side drivers (1A)

Two Low side drivers (Tacho/Speedo) (0.5A)
Two H-Bridge Drivers (7.5A)

Two Engine Synchronous low side drivers (1.5A)
Two Lambda heaters

Two Oscilloscope Diagnostic

External sensor supplies

Communications

One Ethernet
Four CAN 2.0B bus (up to 1Mbps)
One RS232 (up to 222kbps)

Data logging

1Gbyte

Diagnostics

Sensor readings are checked for out of range and open circuit

The following internal parameters are monitored:

« Board temperatures
« Unit supply voltages

TAG-400i development system

Model based development
environment for contral
strategies and processing
algorithms compiled for
embadded larget

Maodel based code

Engine control unit

TAG-400i
Application tool
System Monitor

Data analysis

ATLAS

8 Cylinder engine contral

Onboard ignition and injection drive stages
Lambda and knack interfaces

100baseT ethernet

4x CAN interfaces

Onboard logging memary and data
acquisiticn system

Program version management
ECU repragramming

Data tuning

Live parameter display

Puma link

ActiveX inlarface

CAN configuration

Data Acquisition configuration

Live data display via ethemet or wireless
Upload of logged data

Waweform, scatter, bar chart, histogram, FFT
display types

MATLAB export

Mumesic functions

ActiveX, Interface
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Mclaren, Engine Control Unit

APPLIED TECHNOLOGIES TAG-400i (IndyCar Series)
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Mc..al'en, Electronic Control Unit
APPLIED TECHNOLOGIES TAG-400

Electronic Control Unit
TAG-400
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The TAG-400 is a compact, self-contained engine management system and data
logger for race engines up to eight cylinders. The unit is complete with integrated
ignition and injection drivers and so needs no external units to run an engine.

The unit is suitable for controlling high-revving motorcycle engines plus normally-
aspirated and turbo-charged rally, sportscar or open-wheel racing cars. Advanced
traction control, Knock control and quickshift features can all be provided, where
permitted by regulations.

The TAG-400 exploits Power PC technology to provide a powerful and flexible
platform for extracting the optimum performance from an engine. Turnkey systems or
customer prepared applications are both supported.

Application code may be autocoded using our Graphical Development Environment
(GDE) from Matlab/Simulink control modules.

Application
« Control and monitoring of engine and/or gearbox.

Electrical

¢ Supply Voltage 7.9 to 16.0V DC

« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
« TAGOS 32-bit Real Time Operating System

« Data logging memory capacity 16Mbytes (1Gbyte version also available)

Mechanical

¢ Case material hard anodised aluminium
«  Weight 585¢g

Other Features
« One System Monitor configuration tool software licence supplied per team purchasing TAG-400s

Connection Definition
« Integral, sealed, military standard connectors

Environmental
« Splash resistant to standard motorsport fluids
« Lids sealed with o-rings and screws sealed with silicone rubber
¢ Maximum humidity 100%
¢ Minimum operating temperature -10°C
« Internal temperature not to exceed 70°C as measured by internal diagnostic sensors
* Storage temperature -10 to +85°C
« Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC
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TAG-400

Connector Diagrams
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Engine Connector

¢ ¢ 2 Inductive speed
¢ 2lLambda

¢ 2 Lambda heater

« 8 Ignition drivers
— - 8 Injection drivers

e 6 Low Side

¢ 4 High Sides

¢ 2 Tacho/Speedo

4= <+ 1CAN

Chassis Connector

« 18 Analogue inputs

¢ 3 Switch inputs
4=—— ° 7 Temperature

¢ 2 Thermocouple

¢ 4 Knock

« 1 Lap trigger

» e 2 Scope
« 3 High Sides
¢ 1 Ethernet

4=p <+ 1CAN
¢ 1RS232

Sensor Inputs
« Two Inductive Speed Sensors
¢ Four DHE Speed Sensors
« 18 Analog (0 to 5V)
« Four Pt1000 (or NTC) Temperature Sensors (configurable as analogs)
¢ Three NTC Temperature Sensors (configurable as analogs)
* Two K type thermocouples
¢ Two Wideband Lambda
« Four Knock Sensors (configurable as analogs)
« Three switch (configurable as analogs)
« One lap trigger

Outputs
« Eight High Voltage (30V) switched mode, current controlled injector drive stages
< Eight inductive ignition drive stages
« Six Low side drivers (pairs of low-sides can be software configured as 500Hz H-bridge drivers or as 20mA Moog drive stages)
« Two High side drivers (can be software configured as one 16kHz H-bridge driver)
« Five High side drive stages
* Two Lambda heaters
« Two Tacho/Speedo outputs
« Two Oscilloscope Diagnostic
« External sensor supplies

Communications

¢ One Ethernet
¢« Two CAN 2.0B bus (up to 1Mbps)
¢ One RS232 (up to 222kbps)

Data logging
« 16Mbytes (standard) or 1Gbyte logging memory (factory fit option)
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McLaren’
TAG-400

APPLIED TECHNOLOGIES

Diagnostics
« Sensor readings are checked for out of range and open circuit
« The following internal parameters are monitored:
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Board temperatures
Unit supply voltages

TAG-400 development system

Engine controd unit

8 Cylinder engine control
Onboard ignition and injection drive stages
Lambda and knock interfaces

Madel based development 100baseT ethernet
environment for contral 2x CAN interfaces
strategies and procassing Onboard logging memaory and data

algorithms compiled for

acquisition system

embedded target

Program version management
ECU repragramming

Data tuning

Live parameter display

Puma link

ActiveX interface

CAN configuration

Data Acguisition configuration

Application tool

Systern Monitor

Model based code

Data analysis Live data display via ethemet or wireless

Upload of logged data

Waveform, scatter, bar chart, histogram, FFT
display types

MATLAB export

Murmeric functions

ActiveX interface

ATLAS
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TAG-400
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Description Ordercode
TAG-400 (16Mbyte logging memory) O 030012 011 000
TAG400 (1Gbyte logging memory) O 030 012 011 006
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Control Interface Unit
CIU-400
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ClIU-400 is compact auxiliary processing unit for control applications on board a
racing car. The CIU-400 provides a powerful 128MHz processing platform with 1kHz
sampling of analogue input channels and actuation of high side drive stage outputs.
A PowerPC processor provides the processing resource for application code which
may be autocoded from Matlab/Simulink using our GDE and reprogrammed using the
System Monitor application tool.

The unit includes three CAN interfaces for communications with System Monitor, host
ECU and other CAN linked system devices.

The CIU-400 may operate as a stand alone controller with a direct CAN connection to
System Monitor for programming and configuration or may run as a companion unit
to one of our motorsport ECUs.

Application
« Generic control applications
« Interfacing to remote sensors
¢ CAN linked I/O expansion

Electrical
* Supply Voltage 8 to 16V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
¢ Supply Current operating (no load on inputs) 0.55A typical @13.8V
« Supply Current operating (max load on supplies) 0.7A typical @13.8V
¢ BIOS 32-bit Real Time Operating System
« 128MHz 32bit application processor.
« System memory: 2Mbyte Program Flash, 64kbyte SRAM, 64kbyte EEPROM

Mechanical

¢ Available with magnesium (chromate converted and painted with stippled black epoxy)
* Magnesium case weight 2159

Connection Definition
« Integral, sealed, Deutsch autosport double density connectors:

Power & comms connector 41way N Keyway (part no: ASDD212-41PN)

Sensor connector 41way A Keyway (part no: ASDD212-41PA

For pin numbers, please request further details from our Technical Consultancy Department.

Environmental
« Splash resistant to standard motorsport fluids
¢ Lids sealed with o-rings
¢ Maximum humidity 100%
« Minimum operating temperature 0°C
« Internal Temperature not to exceed 70°C as measured by internal diagnostic sensors
« Storage Temperature -10°C to +85°C
« Vibration 100 to 1000Hz, all axes, 24 hours
« Vibration isolation is recommended

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Sensor Inputs
* 12 General Purpose configurable 0 to 5V or Pt1000 12bit Analogue inputs
¢ One General Purpose configurable 0 to 5V 12bit Analogue input
¢ One Hall speed sensor inputs
« One Time Synchronisation input
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APPLIED TECHNOLOGIES Clu-400

Outputs
« Two High Side, 4A, drive stages
« Four High Side, 2A, drive stages
¢ 5V (100mA) output supply for transducers
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Communications
« Three CAN bus interfaces, up to 1Mbps

CIU-400 development system

Model based development Control IF Unit 13’;]::;'2 ﬂ”fm'm inputs
i t fior control x inpu!
feiocies and proos 2x 44 High side drive stages

strategies and processing

algorithms compiled for 4x 25 High side driva slages

3x CAN interfaces

[Gnﬂgt?::::dr{:ﬁ:ﬁm Application support for model based code
CIU-400 target package) CAN application tool interface either direct to

System Monitor 85 a stand alone system or
wvia a host ECU.

Model based code

Program version, Wwne data management and
ECU reprogramming of combined system

Application tool

: (CIU-400 and host ECU)
E Live parameter display
Puma link
ActiveX interfaca
CANM configuration for host ECU
System Monitor Data Acguisition configuration for host EGU
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Clu-400
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Description Ordercode

CIU-400 0 030 110 013 000
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Mc..al'en, Powertrain & Chassis Control Unit
Clu-100

Powertrain & Chassis Control Unit
CIU-100

n
10
=
o
2
=
©
0
L

CIU-100 is a cost-effective auxiliary processing unit for general purpose control
applications. The CIU-100 provides a powerful 128MHz processing platform with
1kHz sampling of analogue input channels and actuation of high/low side drive stage
pairs. A PowerPC processor provides the processing resource for application code
which may be autocoded from Matlab/Simulink using our GDE and reprogrammed
using the System Monitor application tool.

The unit includes three CAN interfaces for communication with System Monitor, the
host ECU and other CAN linked system devices.

The CIU-100 can be used as a stand-alone control unit with a direct CAN connection
to System Monitor for programming and configuration or could make an ideal
companion to one of our ECUs.

Application
« General control applications
* Solenoid/hydraulic system control
» Interfacing to remote sensors
¢ CAN linked I/O expansion

Electrical
» Supply Voltage 8 to 16V DC
¢ BIOS 32-bit Real Time Operating System
* 128MHz 32-bit application processor
» System memory: 2Mbyte Flash, 64kbyte SRAM
¢ 40MHz monitor processor for SIL functionality

Sensor Inputs

» 21 general purpose 0 to 5V analogue inputs
¢ Six NTC (configurable as analogue, 0 to 5V)
« Eight speed sensor inputs (Schmidt)

» Two general purpose digital inputs (12V)

« One "ignition switch" input, with keep-alive

Outputs

* 28 high side outputs with current sensing (3.5A) ’
« 28 low side drives (paired with the above, 3.5A)
* Two low side, drive stages (1A), with diagnostics
« Two H-bridge drives (3.5A) with diagnostics

* Three independent sensor supplies (5V, 150mA)
* One constant current output (200mA)

" grouped as 4 banks of 20A each, for fault tolerance

Communications
« Three CAN bus interfaces up to 1Mbps (two with wake-up)

Diagnostics
« Dual on-board temperature sensors
¢ Dual hardware and software watchdogs
* Onboard power supply sensing and I/O diagnostics

Mechanical
¢ Cast aluminium housing, black painted pressed steel lid
« Weight 8509

Connection Definition
¢ One 154-way connector divided into two cavities (96, 58-way)
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APPLIED TECHNOLOGIES ClIu-100

For pin numbers, please request further details from our Technical Consultancy Department.

Environmental
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* Permanently sealed (water resistant to IP6K)

¢ Maximum humidity 100%

« Operating temperature -40°C to +85°C (as seen internally)
« Storage Temperature -10°C to +85°C

« Vibration 100 to 1000Hz, all axes, 24 hours

* Vibration isolation is recommended

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

CIU-100 development system

Model based development
environment for control
strategies and processing
algorithms compiled for
embedded target
(GDE base product with
CIU-100 target package)

Control I/F Unit 27 analogue inputs

8 speed inputs

2 digital inputs

36 drive stage outputs

3 CAN interfaces

Application support for model based code

CAN application tool interface to System
CIU-100 ) Monitor

Application tool Program version, tune data management
Model based code and ECU reprogramming directly through
CAN or via host ECU
Live parameter display
Puma link

ActiveX interface
) CAN configuration for host ECU
System Monitor Data Acquisition configuration for host ECU
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Description Ordercode
CIlU-100 O 030 110 015 000
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Control Interface Unit
CIU-010

n
10
=
o
2
=
©
0
L

The CIU-010 is a general purpose electronic control unit for use in light-weight
automotive control applications such as HVAC control and general body functions
such as switch gateways.

A wide selection of I/O is provided, and the unit is equipped with three CAN buses
and two LIN buses to facilitate interfacing to other electronic devices on the vehicle.

The unit is provided with a kernel and accompanying API that exposes all of the
underlying I/0 and communications interfaces. This allows application specific
software to be written. MES can provide an application software development service
if required.

Units ordered in large quantities can be provided pre-loaded with software as
required. Developers can re-program the units via a CAN bus.

Application
« Light-weight automotive control applications and switch gateways.

Electrical
» Supply Voltage 6 to 16V DC
* Max quiescent current in standby 125uA
* Reverse battery voltage protected on supply pins
» Kernel, API and boot-loader included
¢ 40MHz 16-hit application processor (with 80MHz co-processor)
* System memory: 1Mbyte Flash, 4kbyte EEPROM

Sensor Inputs
« One Ignition input
* Seven NTC temperature sensor inputs
* One HVAC pressure sensor input
¢ Two Solar inputs
* Five 0-5V sensor inputs
» Six Digital inputs
¢ Two Speed inputs

Outputs
* Low-side drive (1.5A, 400Hz PWM)
« Two Digital (250mA, 125Hz PWM)
« Two LIN bus high-side supplies (0.5A and 3A)
e Two 5V +/-0.5% sensor supply (100mA)
¢ Two Low-side drives (0.5A)
¢ Three High-side drives (0.5A, 250Hz PWM)
» Three High-side drives (3A, 3A, 0.5A)
¢ Two H-bridge drives (1A, 200Hz to 2kHz PWM)
¢ One Low-side supply (3A)

Communications
¢ Three CAN buses

¢« Two LIN buses

Mechanical

« Black ABS thermoplastic housing
*  Weight 225¢g

Connection definition
« One 76-way connector divided into four cavities

For pin numbers, please request further details from our Technical Consultancy Department.
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APPLIED TECHNOLOGIES CiIu-010

Environmental
¢ 1P40 rated
« PCB protected against moisture with conformal coating
¢ Maximum humidity 100%
* Operating temperature -30°C to +85°C
« Vibration 100 to 1000Hz, all axes, 24 hours
« Vibration isolation is recommended
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Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC
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Description Ordercode

Clu-010 O 030 071 013 002

39



Mcl.aren’
APPLIED TECHNOLOGIES

Data Loggers

40



Mcl.aren’ Compatability Matrix

Compatability Matrix

The reference table below details the compatibility of the main MAT data loggers with our main expansion units. /O information
including details of interfaces with sensors and lap triggers can be found within the individual product summaries.
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Please contact our Technical Consultancy department for details about compatibility with other MAT units and third party units.

EDR-400/EDR-400T

Comms Support Expansion Unit Support
Function Link Function Link
System Monitor Ethernet SIU-400 CAN
ATLAS Ethernet SIU-300 via config CAN CAN
CBT-610 RS232 SN-32 via config CAN CAN
SN-320 via config CAN CAN
LIU-4 CAN
PIN-3 via config CAN CAN
TIU-32C (Two) CAN
TPR via config CAN CAN
PCU-6D can be supported PCU
through the customer
application
PCU-8 CAN
DataTAG CAN

HSL-500/HSL-300

Comms Support Expansion Unit Support
Function Link Function Link
System Monitor Ethernet SIU-400 CAN
ATLAS Ethernet SIU-300 CAN
CBT-610 ARCNET SN-32 via config CAN CAN
CBM-470 & WMX-470 ARCNET SN-320 via config CAN/ CAN/FLEXRAY
FLEXRAY (for HSL-500)
SN-320 via config CAN (for CAN
HSL-300)
LIU-4 CAN
PIN-3 CAN
PIN-8 CAN
PIN-16 CAN
TIU-32C CAN
TPR CAN
PCU-8 CAN

PCU-8D CAN
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High-Speed Data Logger
HSL-500
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The HSL-500 is a compact, self-contained data logger for applications in top-level
motorsport. It includes many innovative features including advanced hardware
acceleration of front-end signal processing functions including filtering and down-
sampling.

The unit can acquire data from on-board interfaces at rates of up to 400 kilosamples
per second, and from remote units via communications links. A high-performance
on-board PowerPC microprocessor offering over 1000MIPS processing power hosts
customer applications for real-time data analysis. Application code may be autocoded
using our Graphical Development Environment (GDE) from Matlab/Simulink control
modules. Data is logged to 2GB of on-board Flash memory and downloaded for
analysis via a Gigabit Ethernet network connection.

For example system configurations please refer to our Units and Datalogging
application notes.

Application
« General purpose data logging
¢ Real time telemetry transmission via ARCNET connection to MES telemetry system

Electrical
« Supply voltage 8V to 16V DC with reverse polarity and transient over-voltage protection
* 2GB Flash memory for logging
« Hardware acceleration of front-end signal processing functions including filtering and down-sampling
« Customer application processing power >1000MIPS

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Other Features
¢ ATLASLite and System Monitor configuration software licences supplied with each unit

Connection Definition
¢ Two 64-way Deutsch AS Double Density connectors

Mechanical
« Case material aluminium alloy, hard-anodised black
«  Weight 625¢g

Environmental

« Splash resistant to standard motorsport fluids
¢ Lids sealed with o-rings

¢ Maximum humidity 100%

« Minimum operating temperature 0°C

« Maximum operating temperature 70°C

* Storage Temperature -10°C to 85°C

« Vibration isolation is recommended

42



MclLaren ) High-Speed Data Logger
HSL-500

Connector Details
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Connector One

« One Lap Trigger

« Eight DHE speed
— One 5V sensor supply

« Ignition switch

* “Force Boot”

* “IP Address select”

» * One DHE sensor supply
« One lap trigger supply

¢ One Ethernet

¢ One RS232
*  One FlexRay link*
=
*« One ARCNET
¢ Six CAN1
¢ One Timing synchronisation
Connector Two
J * 48 Analogue inputs®
« Three 5V sensor supplies
—

« Five 12V sensor supplies

One CAN link can be replaced by a second FlexRay link as a build option

Eight analogue inputs can be hardware configured to Pt1000 inputs

Sensor Inputs
» 12 analogue inputs supporting sampling rates #400 kilosamples per second, 0-5V
« 36 analogue inputs supporting sampling rates #100 kilosamples per second, 0-5V (Eight can be hardware configured to Pt1000
inputs)
* One Lap trigger input
« Eight DHE speed inputs
« Timing synchronisation input/output
* Ignition switch input
« “Force Boot” analogue input, 1ksps, 0-5V
* “IP Address Select” analogue input, 1ksps, 0-5V

Outputs
« Three sensor supplies at 5V, 100mA (one shared between both connectors)
* Five sensor supplies at 12V, 200mA
* One DHE sensor supply at 12V, 200mA
¢ One lap trigger supply at 5V, 200mA

Communications
* One Gigabit Ethernet link (10/100/1000Mbps)
¢ One RS232 link (up to 1Mbps)
¢ One FlexRay links (10Mbps) (A second Flex Ray can replace one CAN as a build option)
* One ARCNET link (10Mbps)
¢ Six CAN links (1Mbps) (One CAN can be replaced by 2nd FlexRay as a build option)
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High-Speed Data Logger
HSL-500

HSL-500 development system

Mode| based development
environment for control
strategies and processing
algorithms compiled for
embedded target

Model based cade

High speed logger

HSL-500

Aoplication ool

Systermn Monitor

Data analysis

ATLAS

12x 400kHz 12bit analogue 0-5Y

36x 100kHz 12bit analogue 0-5V

8% DHE Inputs

1x Lap trigger |IP

1Gbit ethernet

Bx CAN Interfaces

1x ARCNET link to telemetry transmitter
2Gbyte Onboard logging memory and data
acqulsifion syslem

Supports logging of up to 1024 parameters

Program version management
ECU reprogramming

Data tuning

Live parameter display
ActiveX interface

CAN configuration

Diata Acquisition configuration

Live data display via ethernet or wireless
Upload of logged data

‘Waveform, scatter, bar chart, histogram, FFT
display types

MATLAE export

MNumeric functions

ActiveX interface
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High-Speed Data Logger
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Description Ordercode

HSL-500 High Speed Logger (2GB memory, six CAN and one O 030 095 012 000
Flexray)
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High-Speed Data Logger
HSL-300
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The HSL-300 sets the standard for self-contained data logging for applications

in top-level motorsport. It includes many innovative features from the HSL-500
including advanced hardware acceleration of front-end signal processing functions
and support for custom application code. An upgrade is also available to full HSL-500
functionality.

The unit can acquire data from on-board interfaces at rates of up to 10 kilosamples
per second, and from remote units via communications links. A high-performance
on-board PowerPC microprocessor offering over 1000MIPS processing power hosts
customer applications for real-time data analysis. Application code may be autocoded
using our Graphical Development Environment (GDE) from Matlab/Simulink control
modules. Data is logged to 2GB of on-board Flash memory and downloaded for
analysis via a Gigabit Ethernet network connection.

For example system configurations please refer to our Units and Datalogging
application notes.

Application

* General purpose data logging
« Real time telemetry transmission via ARCNET connection to MES telemetry system

Electrical
« Supply voltage 8V to 16V DC with reverse polarity and transient over-voltage protection
¢ 2GB Flash memory for logging
« Hardware acceleration of front-end signal processing functions including filtering and down-sampling
« Customer application processing power >1000MIPS

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Other Features
« ATLASLite and System Monitor configuration software licences supplied with each unit

Connection Definition
« Two 64-way Deutsch AS Double Density connectors

Mechanical

¢ Case material aluminium alloy, hard-anodised black
¢ Weight 6259

Environmental

« Splash resistant to standard motorsport fluids
¢ Lids sealed with o-rings

¢ Maximum humidity 100%

« Minimum operating temperature 0°C

¢ Maximum operating temperature 70°C

* Storage Temperature -10°C to 85°C

« Vibration isolation is recommended
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High-Speed Data Logger
HSL-300

Connector Details

Connector One

« One Lap Trigger

« Eight DHE speed
— One 5V sensor supply

« Ignition switch

* “Force Boot”

* “IP Address select”

» * One DHE sensor supply
« One lap trigger supply

« One Ethernet
¢ One RS232
=g + One ARCNET
¢ Four CAN
¢ One Timing synchronisation

Connector Two

J * 48 Analogue inputs®

* Three 5V sensor supplies
« Five 12V sensor supplies

Eight analogue inputs can be hardware configured to Pt1000 inputs

Sensor Inputs
« Eight analogue inputs supporting sampling rates #10 kilosamples per second, 0-5V

« 40 analogue inputs supporting sampling rates #1 kilosamples per second, 0-5V (Eight can be hardware configured to Pt1000

inputs)
* One Lap trigger input
« Eight DHE speed inputs
« Timing synchronisation input/output
¢ Ignition switch input
* “Force Boot” analogue input, 1ksps, 0-5V
« “IP Address Select” analogue input, 1ksps, 0-5V

Outputs
* Three sensor supplies at 5V, 100mA (one shared between both connectors)
« Five sensor supplies at 12V, 200mA
¢ One DHE sensor supply at 12V, 200mA
¢ One lap trigger supply at 5V, 200mA

Communications
« One Gigabit Ethernet link (10/100/1000Mbps)
¢ One RS232 link (up to 1Mbps)
* One ARCNET link (10Mbps)
¢ Four CAN links (1Mbps)
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McLaren’

APPLIED TECHNOLOGIES

High-Speed Data Logger
HSL-300

HSL-300 development system

Model based development
environment for control
strategles and processing
algenthms compiled for
embedded target

Model based code

Data Logger

HSL-300

Aoolication tool

Systern Monitor

Data analysis

ATLAS

Bx 10kHz 12bit analogue 0-5

40x 1kHz 12bit analogue 0-5V

8x DHE Inpuits

1x Lap trigger /P

1Gbit ethernet

4x CAN interfaces

1x ARCMET link to telemetry transmilter
2Gbyte Onboard logging memaory and data
acquisition syslem

Supports logging of up to 512 parameters

Program version management
ECU reprogramming

Data tuning

Live parameter display
ActiveX interface

CAN configuration

Data Acquisition configuration

Live data display via ethernet or wireless
Upload of logged data

Waveform, scatter, bar chart, histogram, FFT
display types

MATLAE export

Mumeric functions

ActiveX interface
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MclLaren ) High-Speed Data Logger
HSL-300
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Description Ordercode

HSL-300 High Speed Logger O 030 095 012 004
Upgrade from HSL-300 to HSL-500 O 030 095 012 005
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Mcl.aren’ Embecddec PC Logger
I INDLOGIE EPL-310

Embedded PC Logger
EPL-310

The EPL-310 Embedded PC Logger is a local data acquisition unit for automotive
applications designed to provide data capture from USB devices such as onboard
cameras.

The unit is based around a 1.6GHz Intel® Atom™ processor running the Microsoft
Windows XP Embedded operating system. Applications for on board data processing
may be developed using the McLaren Electronics GDE products run under the vTAG
execution environment. vVTAG provides functionality for data processing and data
acquisition for subsequent upload to ATLAS.

Application
« Data logging applications requiring data capture from USB devices such as onboard cameras.

Electrical
« Supply Voltage +9.0 to +16.0V DC
« Reverse polarity input protection provided on the supply
*  Supply Current 0.80A (typical) at 13.8V

Communications
¢ One Ethernet (100BaseTX)
* One CAN bus interface, operating at up to 1Mbps
«  One RS232 (PC COM1)
e FourUSB 2.0

Other features
« VGA for direct connection to a display screen
¢ Intel® Atom™ series microprocessor operating at 1.6GHz
* 1GB DDR2 RAM
¢ 2GB Flash memory for Windows XPe and program storage
¢ 32GB Flash memory for data acquisition storage
« Capable of logging camera images up to 100Hz

Mechanical
« Case material magnesium alloy finished with black epoxy polyester, stippled
*  Weight 545¢g

Connection Definition
« Unit connector ASDD-12-41PN (harness mating connector ASDD6-12-41SN)

« 1CAN
— 1 Ethernet

« 1RS232

« 4USB

—p- ¢ 1VGA

For pin numbers please contact our technical consultancy department

Environmental
« Splash resistant to standard motorsport fluids
« Lidis sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connector
« Operating temperature 0 to +70°C
« If necessary cooling should be applied to ensure temperature remains within these limits
* Storage temperature 0 to +70°C
« Vibration 100 to 1000Hz, all axes, 24hrs
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Mcl.aren’ Embeclded PC Logger

APPLIED TECHNOLOGIES EPL-310

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EC
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Description Ordercode
EPL-310 O 030 095 015 000

51



Mcl.aren’ Embedded PC Logger
EPL-110/EPL-T

Embedded PC Logger
EPL-110/EPL-111
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The EPL-110 and EPL-111 Embedded PC Loggers are local data acquisition units for

-
transport applications designed to provide data capture from USB devices and video T
cameras.

The units are based around a 1.33GHz Intel Atom processor running the Microsoft
Embedded XP operating system. Applications for on board data processing may
be developed using the McLaren Electronics GDE products run under the vVTAG
execution environment. vTAG provides functionality for data processing and data
acquisition for subsequent upload to ATLAS.

Application
« Data logging applications requiring data capture from USB devices and video cameras.

Electrical
» Supply Voltage +28 to +40VDC
* Reverse polarity input protection is provided
* Supply input current 1.3A @36V

Communications

¢ One Ethernet 10/100Mbps

¢ One 4.9GHz WiFi/802.11

e One 5.8GHz or 2.4GHz WiFi/ 802.11
¢« One CAN 2.0B up to 1Mbps

¢ One RS232

 FourUSB 2.0

Inputs
* One general purpose 0-5V analogue input
* Four analogue video inputs

Other features

« Tri-axis accelerometer (+/-4g range)

*  GPS module

« Video server module which converts analogue (composite) video to a MPEG-4 / Motion JPEG digital video stream for transfer /
streaming over Ethernet

» VGA for direct connection to a display screen

« Intel Atom series microprocessor operating at 1.33GHz

< 1GB DDR2 RAM

* 2GB Flash memory for Windows XPE and program storage

¢ 2GB Flash memory for data acquisition storage

Connection Definition

* Four USB 2.0 (Type A socket)

¢ One CAN 2.0B (9-way D-Sub socket)

¢ One RS232 (9-way D-Sub plug)

* One Ethernet (RJ45)

¢ One VGA Monitor (15-way high-density D-Sub socket)

« Four Analogue video (BNC)

* Four WiFi Antenna (SMA)

* One GPS antenna (SMA)

¢ One Analogue input (LEMO 3 way F-series size OF socket)
* One Power supply (LEMO 2 way F-series size OF plug)

Environmental

« Dust seal rated to IP50 (IEC 60529)

» Operating temperature 0 to +50°C

« If necessary cooling should be applied to ensure temperature remains within these limits
« Storage temperature -25 to +85°C
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Mcl.aren’ Embedded PC Logger
EPL-110/EPL-T

» Vibration 10 to 2000Hz, all axes, 24hrs

Electro Magnetic Compatibility

» Certification to meet the requirements of FCC part 15 pending
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Mechanical

e Aluminium case, painted silver

* Weight 4kg
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Description Ordercode
EPL-110 (5.8GHz WiFi) O 030 095 017 000
EPL-111 (2.4GHz WiFi) O 030 095 017 001
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Mc..al'en, Enhanced Data Recorder

APPLIED TECHNOLOGIES EDR-400

Enhanced Data Recorder
EDR-400
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The EDR-400 is a compact, self-contained data logger developed specially for on-
board racing applications.

The unit provides 42 direct inputs, and additional inputs via CAN-linked sensor
interface units. The unit comes with 1Gbytes integrated logging memory, GPS and
integrated 115.2kbps telemetry option.

Additional functionality may be added by the customer using our Graphical
Development Environment (GDE) to auto generate applications from Matlab/Simulink
control modules.

For compatibility with existing units and expansion potential, please refer to the
application notes.

Application
« General data logging and control.

Electrical
* Supply Voltage 7.5 to 16.0V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
¢« TAGOS 32-bit Real Time Operating System
« Internal Data logging memory capacity 1Gbytes
« Maximum logging data rate 100Kbytes/sec
« Up to 200 channels can be logged.
¢ Maximum sample rate 1KHz per channel
¢GPS with 4Hz update rate (maximum)

Mechanical

¢ Case material Aluminium, anodised black
« Weight 550g (605g including telemetry option)

Connection Definition
« Integral, sealed, military standard connectors

Other Features

¢ One ATLASLIite licence supplied with each unit
* One System Monitor configuration software licence supplied per team
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McLaren’

Enhanced Data Recorder
EDR-400

Connector Details

(A) Sensor Group

I

* 32 Analog inputs

« 5V sensor supply (x2)

}

« Analog Ground (x2)

(B) Chassis Group

« 1 Lap Trigger
* ¢ 7 DHE speed
* 2 K type thermocouples

* PCU-6 supply
= . 5y general purpose supply
« Digital Ground (x1)

= 4 High/Low sides
¢« 3 Low sides

« 1 Ethernet
== . 2cAN

¢ 1RS232

« Power Grounds
« Ignition switch

¢ Unit supply

« H-Bridge supply

QMA Group

== + GPS Antenna (active)

SMA Group

=g + Telemetry Antenna

Environmental

Splash resistant to standard motorsport fluids

Lids sealed with o-rings and screws sealed with silicone rubber

Maximum humidity 95% non-condensing

Minimum operating temperature -10°C

Internal temperature not to exceed 70°C as measured by internal diagnostic sensors
Storage temperature -10 to +85°C

Vibration 100 to 1000Hz, all axes, 24hrs

Electro-Magnetic Compatibility

Complies with the essential protection requirements of EMC Directive 2004/108/EC

Telemetry Option

Integrated 902 to 928MHz FHSS transceiver

Peak data rate 115.2kbps (19.2 to 115.2kbps settings)
Maximum 1W output power (programmable)

Car antenna O 030 065 014 000

Pit antenna O 030 065 015 000

CBR-400 Modem Receiver (O 030 052 012 000)

Sensor Inputs

Seven DHE Speed Sensors

22 Analog (0 to 5V)

Four Pt1000 temperature sensors (programmable as analogs)
Three NTC temperature sensors (programmable as analogs)
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Mctaren’ Enhanced Data Recorder

APPLIED TECHNOLOGIES EDR-400

« Three switch inputs (programmable as analogs)
¢ Two K-type thermocouples
« Lap Trigger
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Outputs
« Two H-Bridges or four High/Low side drivers (programmable)
¢ Three Low side drivers
« External sensor supplies
« PCU-6 drivers (requires two High/Low-side drives and the three Low-side drivers)

Communications

¢ One Ethernet (up to 100Mbps)

¢ Two CAN 2.0B bus (up to 1Mbps)

¢ One RS232 (up to 230kbps)

¢ One bi-directional telemetry option (19.2 to 115.2kbps settings)

Data Logging
¢ 1 Gbyte logging memory

Diagnostics
« Sensor readings are checked for out of range and open circuit
* The following internal parameters are monitored:

« Board temperatures

« Unit supply voltages

« Bridge/High side currents
¢ HSI/LS output status
¢GPS system status

EDR-400 development system

32 Analogue inputs

2 Tharmocouple inputs

7 DHE inputs

7 Dnive stage ocutputs

100baseT ethernet

2% CAN interfaces

Onboard logging memary and data
acquisition system

Enhanced Data
Recorder

o

EDR-400

Model based development
arviranment for conirol
sirategies and processing
algorithms compiled for
embedded target

Application teol

System Monitor

Program version management
ECU repragramming

Data wning

Live parameter display
Activer interface

CAN configuration

Data Acquisition configuration

Model based code

Data analysis Live data display via ethemet or wireless

Upload of logged data

Waveform, scatter, bar chart, histogram, FFT
display types

MATLAB export

Mumesls functions

ActiveX interface

ATLAS
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Mc..al'en’ Enhanced Data Recorder
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Description Ordercode
EDR-400 O 030 071 010 000
EDR-400T (with telemetry option) O 030 071 010 001
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McLaren’

APPLIED TECHNOLOGIES

Data Logger
ADL-100

Data Logger
ADL-100

The ADL-100 is a general purpose cost-effective data-logger which records data
passed via CAN from the host ECU.

The part is ideally suited to logging data for accident data analysis and includes an in-
built two-axis accelerometer

Application
« General purpose data logging

Electrical
« Supply voltage 7V to 14V DC, 30V maximum, with protection against transients
« Two independent external supply inputs for increased reliability
* Current 150mA at 14V typical, 192mA at 14V max

Summary of features
¢ Internal 2 axis +10g accelerometer, 10Hz response time
« Two Mbyte non-volatile logging flash memory
¢ Four Kbyte serial EEPROM
« Five year data retention
« Real Time Clock with lithium battery backup
« Supply, battery voltage and temperature diagnostics

Communications
¢ One 1Mbps CAN bus communications interface

Connection Definition
¢ Sealed 9-way D-sub connector

Mechanical

« Case material aluminium alloy, hard-anodised black
« Weight 2509

Environmental
« Splash resistant to standard motorsport fluids
¢ Maximum humidity 100%
¢ Minimum operating temperature -40°C
¢ Maximum operating temperature +85°C
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Data Logger

ADL-100
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McLaren’
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Mcl.aren’ Data Logger

APPLIED TECHNOLOGIES DataTAG

Data Logger
DataTAG
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DataTAG is a MultiMedia/SecureData card data logger for storing ‘raw data’ sent from
a host unit via CAN or RS232.

Full support is provided for a host unit such as the TAG-400 or MCU-300 to
create and change directories, open/close files and write data for a Windows FAT
compatible file system. Information for software interfacing to third party host units
can be provided upon request.

Application
« Data logging applications which require more data logging memory than provided in the host unit.

Electrical

¢ Supply Voltage +8.0 to +17.0V DC

* Supply inputs >17V (excluding transients) will lead to failure of the suppressor and cause permanent damage to the unit
* Reverse polarity input protection provided on the supply

¢ Supply input current 150mA @ 13.8V

« LED indicators for memory card status and operating mode

Inputs
¢ Permanent supply

Outputs
* None

Communications

¢ One RS232 interface, full duplex, operating at standard baud rates up to 500kbps
¢ One CAN bus interface, 2.0B, operating up to 1Mbps

Other features
* Wake up management of device from RS232 or CAN
« Real Time Clock, with capacitor battery backup
¢ SPI mode MultiMedia/SecureData Card Slot
¢ 1 Gbyte SD card included
« Hall effect switch protection against inadvertent removal of memory card without file closing

Recommended Operation
¢ Only pre-formatted Windows FAT MMC/SD cards should be used. The recommended card type is the SanDisk Extreme Il 1 Gbyte
SD card, Part No. SDSDX3-1024-902 (Retail version).

Connection Definition

¢ Connector AS 108-35 PN on flying lead
« Connection

Pin 1 Permanent supply

Pin 2 Unit ground

Pin 3 RS232 transmit data output
Pin 4 RS232 receive data input
Pin5 CAN interface +

Pin 6 CAN interface -

To allow operation at 500kbps, the RS232 cable length should be kept below four metres to reduce noise susceptibility and cable
loadings
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Mcl.aren’ Data Logger
DataTAG

Mechanical
» Case material hard black anodised aluminium
*  Weight approximately 110g
» Vibration isolation is recommended
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Environmental
» Splash resistant to standard motorsport fluids
» Lid is sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors
e Maximum humidity 100%
* Minimum operating temperature 0°C
» Internal temperature not to exceed 85°C as measured on the temperature diagnostic
» Storage temperature -10 to +85°C
» Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 89/336/EEC
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Description Ordercode
DataTAG O 030 095 010 000
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Mcl.aren’ Data Logger

APPLIED TECHNOLOGIES DataTAG-2

Data Logger
DataTAG-2
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DataTAG-2 is a MultiMedia/SecureData card data logger for applications in which an
external power supply is not always available. The unit may be powered by a simple
alkaline or rechargeable AA battery.

The unit supports external inputs, RS-232 and CAN. It writes data onto removable
data cards according to a Windows FAT compatible file system.

Application
« Data logging applications which require battery-powered unit, for example motorcross.

Electrical
¢ AA 1.5V battery
¢ Supply Voltage +7.0 to +16.0V DC (recharge)
¢ Supply inputs >18V (excluding transients) will lead to failure of the suppressor and cause permanent damage to the unit
« Reverse polarity input protection provided on the supply
« Supply input current 100mA @ 13.8V (recharging)
« LED indicators for power, recharger status and operating mode

Inputs
« Permanent supply (optional)
¢ 10 analogue inputs (10-bit)
(Four inputs may be software configured as two bridge inputs for load cells and the remaining inputs as NTC temperature inputs)
¢ DHE speed input

Outputs

« 5V reference sensor supply
« 10V regulated sensor supply

Communications

« One RS232 interface, full duplex, operating at standard baud rates up to 115kbps
¢ One CAN bus interface, 2.0B, operating at up to 1Mbps

Other Features
« Logging rates up to 500Hz (logging up to five channels) or 100Hz (any channels)
* Real Time Clock
¢ SPI mode MultiMedia/SecureData Card Slot
¢ 1Gbyte SD card included
« Hall effect switch protection against inadvertent removal of memory card without file closing
¢ One ATLASLite licence supplied with each unit

Recommended Operation

¢ Only pre-formatted Windows FAT MMC/SD cards should be used. The recommended card type is the SanDisk Extreme Il 1 Gbyte
SD card, Part No. SDSDX3-1024-902 (Retail version).

Connection Definition
¢ Three motorsport Lemo connectors (8-way)
« Connector One
« External supply
¢ RS-232
« CAN
¢ 10V sensor supply
« DHE speed input
« Connectors Two & Three
« 5V sensor supply
« AGND
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Mcl.aren’ Data Logger
DataTAG-2

« Five analogue inputs (each)

Mechanical
« Case material hard black anodised aluminium
* Weight approximately 230g including battery
* Size approximately 84mm x 86mm x 24mm
« Vibration isolation is recommended
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Environmental

« Splash resistant to standard motorsport fluids
« Lidis sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors

¢ Maximum humidity 100%

¢ Operating temperature 0 to +50°C (battery power) or 0 to +70°C (external power)
* Storage temperature -10 to +70°C

« Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC
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VicLaren y Data Logger
DataTAG-2
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Description Ordercode
DataTAG-2 O 030 095 011 000
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APPLIED TECHNOLOGIES
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Telemetry
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McLaren ’ Telemetry Unit
CBM-470B

Telemetry Unit
CBM-470B
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The CBM-470B telemetry unit is for motorsport and automotive applications designed
to support wireless data transfer and provide local data logging. The CBM is very
versatile and depending on the antenna module attached can support a number of
different wireless technologies, including WiMAX telemetry with our WMX-470B.

The CBM-470B’s main purpose is to take telemetry data from ARCNET, Ethernet and
CAN plus high quality driver audio. Driver audio is sampled at audio rates significantly
minimizing the impact of engine noise.

The unit is based around an Intel Atom processor core running a highly optimised
Linux based RTOS.

Application

Telemetry applications requiring data capture and storage. Can also be used for VOIP applications (e.g. voice radio).

Electrical
¢ Vpar Supply voltage 8.5V (9V WMX) to 16.0V DC

Supply current CBM incl. 1 WMX incl. 2 WMX

Typical at 13.8V 0.4A 0.7A 1.0A

Max at 13.8V 1.1A 1.7A 2.3A

Max at Vgar min 1.8A 2.8A 3.8A
Inputs

¢ Four OV - 5V general purpose analogue inputs

» Two digital inputs (pull-up to Vgar (1x) and 5V (1x))

« Two audio / electret type microphone inputs (s/w contr. internal bias voltage 2.5V / 3.75V with 10k# to microphone input (+), 1uF ac
coupling to codec input, max input level 1.6Vrms, input impedance 47k#, s/w contr. boost gains of +10dB / +20dB / +30dB)

» One time synchronisation input (s/w selectable 120#)

« One external shut-down input (Vgar level, default on)

Outputs (sourced from supply input)

¢ One 5V reference supply (100mA max)
«  Two WMX supplies (s/w contr. 1A max each, Vgat)

« Two USB 5V supplies (s/w contr. 0.5A max each)
« Two audio / earphone outputs (individually protected bridged outputs with Rg 8.2#, 0.15Wrms (max) into 16# at max codec output

level of 1.2Vrms, high-pass response with fL 20Hz typ)

Communications

* One Ethernet Port (10 baseT / 100 baseTx)

« Two CAN bus interfaces, operating at up to 1Mbps
¢ Two RS232

* Four USB 1.1 (12Mbps) / 2.0

¢« One ARCNET (10Mbps max, s/w selectable 120#)

Other Features

» 0.8GB mass storage for data logging
« 512MB DDR2 RAM
< Unit internal temperature and voltage diagnostics

Connection Definition

« Unit connectors:

» Deutsch ASDD212-41PN
* Deutsch ASDD210-23PN

» Harness mating connectors (recommended):
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Telemetry Unit

McLaren’
CBM-4708

*« ASDD612-41SN
« ASDD610-23SN
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For pin allocations please contact our Technical Consultancy Department

Mechanical
« Case Material: black painted magnesium alloy
* Weight: 320g (typical)

Environmental

« Splash resistant to standard motorsport fluids
« Lid is sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connector

¢ Operating temperature 0°C to +70°C (internal)
« If necessary cooling should be applied to ensure temperature remains within these limits (P4 max 10W)

« Storage temperature -10°C to +70°C Vibration 100 to 1000Hz, all axes, 24hrs

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EC
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Description Ordercode

CBM-470B 0O 030 051 014 001
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McLaren ) L-Band Receiver

CBR-610
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L-Band Receiver 5
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The CBR-610 receiver is a pit-based L-Band receiver for telemetry data for use with -
the CBT-610 transmitter. |
®
The CBR-610 is designed to plug into a sub-rack, which also contains the required 160 Mbpe 9 @ T 2 /
power supplies. Up to three CBR-610 receivers can be plugged into a sub-rack at 2 nupﬂ: ::ZSLL
the same time, allowing simultaneous reception from up to three CBT-610s. The e
CBR-610 can be connected directly to an antenna to receive CBT-610 RF data. oETECT ' @ @5l
REAR @

Alternatively, the CBR-610s can be used with a splitter module (ordercode O 030
052 006 000) to allow the signals from up to two antennas to be combined and split PoviEn

between the receivers in the sub-rack, thus avoiding the need for dedicated antennas el v’) 7-/ 4

per receiver. ® /
&)

Each receiver has a dedicated 100Mbps Ethernet interface for direct TCP/IP =
connection to a network or PC. .

The unit provides a supply to an external mast-head Low Noise Amplifier (LNA).

Application

» High data rate continuous telemetry receiver, decoding 1.85MHz RF bandwidth OFDM signals from CBT-610 (using 74 carriers,
25kHz apart).

» Frequency range specified in ordercode details (L-Band), tuneable in 2 MHz steps.

» High-speed DSP performs automatic frequency control and automatic gain control for optimum signal processing, signal
correlation, decoding of QPSK, 8PSK or 16PSK data, performs error correction through Turbo Product Code decoding, and also
performs data de-scrambling and CRC computation.

» 48MByte memory board for data buffering for improved Ethernet network usage.

Electrical

» Supply Voltages 24V, +12V, 5V with transient protection on all supplies
» Supply Current (typical operating current)
40mA @ 24V (up to 200mA if an LNA is used)
200mA @ 12V
150mA @ -12V
2.8A @ 5V
» Front panel LEDs to indicate Ethernet status, RF carrier detection and synchronisation and LNA power routing.

For programming information please contact our technical consultancy service

Communications

* One 100BaseT full-duplex Ethernet link
» Two RS232 serial links, up to 57.6kbps

Connection Definition
* 96-way DIN41612 connector

For pin numbers please consult our Technical Consultancy Department

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 89/336/EEC

Mechanical

* Rack mounted unit, 3U height, 14HP wide
* Weight approximately 1kg

Environmental
* The unit is not sealed and must be protected against moisture
* Operating Temperature 0 to 40°C
» Forced air cooling is required
e Storage Temperature -10 to 70°C
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Description Frequency Ordercode

CBR-610 Standard 1450-1650MHz O 030 052 010 000
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L-Band Receiver

Mcl.aren’
PLIED TECHNOLOGIE CBR-610
Description Frequency Ordercode
CBR-610 High 1510-1710MHz O 030 052 010 001
CBR-610 Low 1310-1490MHz O 030 052 010 003
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Mc..al'en, L-Band Transmitter
APPLIED TECHNOLOGIES CBT-610

L-Band Transmitter
CBT-610

n
10
=
o
2
=
©
0
L

The CBT-610 transmitter is a car-based, L-band RF transmitter for telemetry data.
Data is transmitted as an approx 2MHz wide signal in the L-band. Three different
frequency ranges are available, 1310-1490MHz, 1450-1650MHz and 1510-1710MHz.
The unit has 48MB internal memory to support probability based re-transmission
strategies.

Telemetry data is primarily transferred to the CBT-610 unit from the on-car host

unit via HDLC or ARCNET. Payload RF telemetry data rates of up to 2Mbps are
supported. Retransmitted data handshaking for improved lap coverage is not required
at many circuits, but may be provided using a small companion UHF modem (the
CBX-450).

Application
« High data rate continuous telemetry transmitter.

Electrical
« Supply Voltage 11.5 to 16.0V DC (full RF performance)
« Reverse polarity input protection provided on the supply
¢ Supply Current operating
3.5A typical @ 13.8V on high power setting
1.6A typical @ 13.8V on low power setting
¢ Supply Current quiescent (RF shutdown) mode <1A
* Frequency range specified in ordercode details (L-band, 2MHz steps)
¢ Minimum channel spacing 4MHz (6MHz recommended)
¢ RF output power 50mW to 1W adjustable

Outputs

¢ One RF output (L-band)
Typical error corrected payload data rate of 2Mbps

Communications

« Two HDLC interfaces, full duplex with two-way synchronous clocks, up to 8Mbps (can be software configured as one HDLC and
one ARCNET, up to 10Mbps)

¢ One CAN bus interface, up to 1Mbps as standard

¢ One RS232 interface, up to 57.6kbps

Diagnostics
« Two internal diagnostic temperature sensors
« Two internal RF power sensors (forward and reverse)

Connection Definition

¢ Chassis connector AS2 12-35PN
¢ RF connector 500hm SMA socket
« For pinout information please consult our Technical Consultancy Department

Mechanical

« Case material magnesium alloy, chromate converted and painted with black epoxy polyester paint
* Weight approximately 5089
« Vibration isolation is recommended

Recommended Service Interval
¢ Oneyear

Environmental
« Splash resistant to standard motorsport fluids
« Lidis sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors
¢ Maximum humidity 100%
« Minimum operating temperature 0°C
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Mc..al'en, L-Band Transmitter
CBT-610

» Internal temperature not to exceed 70°C as measured on the temperature diagnostic, if necessary forced air cooling should be
applied

« Storage temperature -10 to 85°C

» Vibration 100 to 1000Hz, all axes, 24hrs
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Description Frequency Ordercode

CBT-610 Standard 1450-1650MHz O 030 051 008 001
CBT-610 Low 1310-1490MHz O 030 051 008 005
CBT-610 High1510-1710Mhz O 030 051 008 003
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Mc..aren, L-Band Receiver
PLIED TECHNOLOGIE CBR-610C

L-Band Recelver
CBR-610C
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The CBR-610C receiver is a pit-based L-Band receiver for telemetry data for use with
the CBT-610 transmitter.

The CBR-610C is designed as a stand alone single receiver complete with all power
supplies and air cooling built-in. The CBR-610C is connected directly to an antenna
to receive CBT-610 RF data and has a dedicated 100Mbps Ethernet interface for
direct TCP/IP connection to a network or PC.

The unit provides a supply to an external mast-head Low Noise Amplifier (LNA).

Application

« High data rate continuous telemetry receiver, decoding 1.85MHz RF bandwidth OFDM signals from CBT-610 (using 74 carriers,
25kHz apart).

* Frequency range 1450-1650 MHz (L-Band), tuneable in 2 MHz steps.

« High-speed DSP performs automatic frequency control and automatic gain control for optimum signal processing, signal
correlation, decoding of QPSK, 8PSK or 16PSK data, performs error correction through Turbo Product Code decoding, and also
performs data de-scrambling and CRC computation.

« 48MByte memory board for data buffering for improved Ethernet network usage.

Electrical

* Supply Voltage 110V — 240 ac 50-60Hz
¢ Front panel LEDs to indicate internal +5V, +/-12V supply status.
« Front panel LEDs to indicate Ethernet status, RF carrier detection and synchronisation and LNA power routing.

For programming information please contact our technical consultancy service

Communications
¢ One 100BaseT full-duplex Ethernet link with two toggle switches to select from a range of IP addresses
¢ One RS232 serial link, up to 57.6kbps
+ One N-Type female for antenna cable connection and LNA power.
« One ‘Stay in Boot’ toggle switch (to allow IP address programming)

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Mechanical

« Weight approximately 2kg
¢ Aluminium case with integral fan cooling.

Environmental
« The unitis not fully sealed and must be protected against moisture
« Operating Temperature 0 to 40°C
« Air vents at rear must be kept clear
* Storage Temperature -10 to 70°C
« The unit is not suitable for mounting in a vehicle
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Mcl.aren’ 3G Radlio Madem
| INOLOGIE CEX-4ED

3G Radio Modem
CBX-460
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The CBX-460 is a 3G modem designed for use in harsh environments such as race
cars. It provides a two-way data link between race car and network up to 3.2Mbps,
sustained data rates will depend on network.

On-car communications links are through CAN, Flexray and Arcnet. Simulink App
development is through the GDE, reprogramming and tuning is handled by System
Monitor

Two apps are supported each with a dedicated CAN. The apps are supported by a
logger in the BIOS and are built using the GDE.

Application
« Two-way data transfer from car to garage, for use on private or public 3G network. Handshaking companion to CBT-610 or
separate telemetry module.

Processor
¢ Freescale MPC5562 32-bit 130MHz microcontroller
¢ 16M SRAM

« 512MB logging memory
« Memory management providing application isolation from BIOS.

Communications
¢ One UMTS radio interface 3.6Mbps upload 7.2Mbps download, frequency bands 850, 900, 1900 and 2100MHz
¢ One 10Mbps ARCNET
« Either
¢ Two 1Mbps CAN + 10Mbps Flexray, or
¢ One 1Mbps CAN + 20Mbps Flexray

« Integrated ruggedized SIM holder

Electrical

¢ Supply Voltage 9 to 16.0V DC
« Power consumption, operating

Connection Definition

¢ 11-pin double density Autosport connector
* Two RF SMA socket connectors for 3G antenna (second optional)

Mechanical
« Case material magnesium alloy, chromate converted and painted with black epoxy polyester paint
* Weight approximately 130 g

Environmental
« Splash resistant to standard motorsport fluids
< Lid is sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors
¢ Maximum humidity 100%
« Minimum operating temperature 10°C
< Internal temperature not to exceed 70°C as measured on the temperature diagnostic, if necessary cooling should be applied
« Storage temperature -10 to 85°C
« Vibration 100 to 1000Hz, all axes, 24hrs
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Description Ordercode
CBX-460 2CAN/1FlexRay O 030 051 013 000

CBX-460 1CAN/2FlexRay 0O 030 051 013 001

77



Mcl.aren’ UHF Radio Madem
APPLIED TECHNOLOGIES EEX-4EID

UHF Radio Modem
CBX-450
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The CBX-450 is a high-speed, car-based half-duplex radio modem suitable for a
variety of data transfer applications.

A typical application includes data handshaking to ensure best possible circuit
coverage with the CBX-610 telemetry system.

All parameter settings of the radio modem can be modified through the interface from
a PC.

External connections for modem status and diagnostics are included.

Application

Two-way data transfer from car to garage.

Electrical
* Supply Voltage 9 to 16.0V DC
« Power consumption, operating
1.8VA typical (Receive)
6VA typical (Transmit)
0.05VA typical (when ‘DTR’ input pin is “0”)
* Frequency, 2Mhz wide band centred on 424MHz
¢ Channel spacing, 25KHz (80 channels)
¢ RF output power, 10mW to 1W
* Receiver Sensitivity, -116...-110dBm

Communications

¢« Modem Interface, RS232
« Data speed, 19200 bps

Connection Definition
¢ Connector A (Red) — Lemo HES1F308XLDP (Power and RS232 communications)
¢ Connector B (Blue) — Lemo HEN1F308XLNP (programming and status)
* RF connector integral SMA socket, RF output, 500hm impedance
« For pin numbers please consult our Technical Consultancy Department

Mechanical
« Case material magnesium alloy, chromate converted and painted with black epoxy polyester paint
« Weight approximately 167 g
« Vibration isolation is required

Environmental
« Splash resistant to standard motorsport fluids
« Lidis sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors
¢ Maximum humidity 100%
« Minimum operating temperature 10°C
« Internal temperature not to exceed 70°C as measured on the temperature diagnostic, if necessary cooling should be applied
* Storage temperature -10 to 85°C
« Vibration 100 to 1000Hz, all axes, 24hrs

Additional Details

Equipment Type Radio Modem
Equipment Model CBX450

FCC Approval No (if Applicable) N/A

Use eg (Voice / Data) Data
Transmission Type Digital
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CBX-450

Programmable Yes g
Deviation 5 kHz %
Tuning Range 423 MHz to 425 MHz 5
Channel Bandwidth 25 kHz

Tuning Steps 25 kHz

Power Output 1 Watt

Power Range 0.1 Watt to 1 Watt

Power Switchable Yes
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Description Ordercode
CBX-450 O 030 051 005 000
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UHF Base Station
CBX-450
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The CBX-450 is a high-speed, car-to-pit half-duplex radio modem suitable for a
variety of data transfer applications. The high power (10W) transmitter can provide
improved coverage in marginal conditions.

A typical application includes data handshaking to ensure best possible circuit
coverage with the CBX-610 telemetry system.

All parameter settings of the radio modem can be modified through the interface from
a PC.

External connections for modem status and diagnostics are included.

Application
« Two-way data transfer from car to garage.

Electrical
« Supply Voltage 11.8 to 30.0V DC
« Power consumption, operating

* 1.3VAtypical (Receive)
¢ 30VA typical (Transmit)
* 0.05VA typical (when ‘DTR’ input pin is “0”)
¢ Frequency, 2MHz wide bands centred on 424MHz
« Channel spacing, 25kHz
¢ RF output power, 1W, 5W, 10W
« Receiver Sensitivity, -116...-110dBm

Communications

¢« Modem Interface, RS232
« Data speed, 19200 bps

Connection Definition
* Connector — Lemo HGA.1B.308.CLLP

Pin1 RTS Pin 5 TxDat

Pin 2 CTS Pin 6 MODE

Pin 3 GND Pin 7 Supply

Pin 4 RxDat Pin 8 N/C
Mechanical

« Case material aluminium.

* Weight approximately 1300g

« This device is intended for off-car installation
¢ Dimensions 165mm x 138mm x 57mm

Environmental
« Splash resistant to standard motorsport fluids
« Lid is sealed to the case, all through-case fixings sealed with silicone sealant, sealed motorsport connectors
*  Maximum humidity 100%
¢ Temperature range -25°C to +55°C
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Description Ordercode

O 030 051 005 003

CBX-450 Base Station
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Telemetry Antenna
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McLaren Electronics can supply a number of antennas for use with our telemetry
systems. The range comprises a compact blade antenna suitable for mounting on a
car and a larger colinear dipole antenna for mounting on a mast.

Blade Antenna

« Omnidirectional blade antenna

* Height 40mm

* Weight 28.3g

¢ Frequency 1.45 to 1.65GHz

» Gain approximately +3 dBi (Exact gain is a function of the ground plane upon which the antenna is mounted)
¢ VSWR 2.0:1 max, 1.50:1 typical

¢ Peak power 160W

» Operating temperature -50°C — 150°C

H@ —

o e
Clearance hole
for M3
CSK screw 40mm
typical
i [ 1 l
B<sma
r4_1 e
° «—> 4_254_>| FEMALE
142] 6.8 typ
€«——— (G35 ———>
|

DIMENSIONS IN mm | 76.2

Installation Advice
* The top face of the base should be above or flush with the car chassis
« Both mounting holes must be used
« For optimum performance the metal base of the antenna should connect to a min 100mm dia conductive ground plane, but this is
not essential. Securing the antenna to the chassis via conductive inserts which maintain conductivity to the carbon fibre chassis is
also acceptable
¢ RG400/U coax is recommended for connecting the antenna to the transmitter
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Description Ordercode

Blade Antenna O 030 065 000 000

Dipole Antenna

* Omnidirectional colinear dipole antenna

« Dimensions 1320mm long x 52mm dia

*  Weight 2.5kg

*  Wind loading 70N maximum @160km/hr

¢ Gain (max) 8.1dBi

* Power 100W CW

¢ VSWR<1.5:1

¢ Horizontal beamwidth 360°

* Elevation beamwidth 14°, between -3dB points

» Lightning protection — will withstand pulse of 2.5x106 A2s. All metal parts DC grounded
¢ Impedance 500hm

* RF Termination N Female in the antenna base

» Antenna can be mounted by sliding the lower 60mm of its tubular aluminium base into a suitable sleeve
« Two versions available to cover the upper and lower portions of the telemetry band:

* 1.45-1.55GHz
e 1.55-1.65GHz

Installation Advice (RX application)
« For best results the antenna must be mounted high on a mast with a clear view of the transmit antenna
* An LNA-610 or similar low-noiseamplifier must be used in-line within 1m of the antenna
» S07262BD (Huber and Suhner) or LMR-400 (Times Microwave) cable is recommended for connecting the antenna and LNA to the

receiver
Description Ordercode
Dipole Antenna (1.45 — 1.55GHz) O 030 065 001 000
Dipole Antenna (1.55 — 1.65GHz) O 030 065 001 001
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McLaren’

GPS Antenna

GPS Antenna

An active L1 GPS antenna operating at 1575.42MHz, this antenna has a spherical
radius moulded radome for enhanced protection against rain, ice and lightning
strikes.

Electrical
¢ Frequency 1575.42MHz
* Impedance 500hms
¢ Gain (preamp) 26.0dB
« Noise figure 2.8dB
» Voltage +4 to 24 VDC (centre pin +ve)
e Current 25mA

Mechanical and Environmental
» Operating temperature -55°C - +85°C
¢ Weight 1509
¢ K02252D coax terminated in QMA bulkhead socket
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Description Ordercode

L1 GPS Antenna O 030 054 006 000
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The CBR-610 receiver rack comprises a single, mains-powered subrack suitable
for mounting in a 3U high slot in a standard 19” rack. The rack can take up to three
CBR-610s (sold separately), two power supply modules (included with the rack) and
one RF splitter module (sold separately).

For system cooling, a mains powered 1U high fan tray should be installed directly
above the rack and a 1U high vent panel directly below it.

Application

« High data rate continuous telemetry system
« Frequency ranges 1310-1490MHz, 1450-1650MHz and 1510-1710MHz, (L-Band), tuneable in 2 MHz steps.

Mechanical
* Whole system (including Fan Tray and Vent Panel) 5U high and compatible with a standard 19” rack.
« Fully populated weight approx 10.62kg.
¢ Anodised aluminium, except vent panel mesh (steel)

Environmental
« Rack is not sealed and must be protected against moisture
¢ Operating Temperature 0 to 40°C
« Storage Temperature +10 to +85°C
« Forced air cooling is required

Connector Definitions
* Please contact our Technical Consultancy Dept.

CBR-610 Receiver Rack
* A mains-powered subrack suitable for mounting in a 3U (5.25") high slot in a standard 19" rack.
¢ Includes two power supply units
*« CBR-610s, fan tray and splitter module to be ordered separately.
« 0030 052 009 001 fits three Rx and one splitter module

Description Ordercode
CBR-610 Receiver Rack O 030 052 009 001
CBR-610 Receiver Rack O 030 052 009 003

CBR-610 Receiver Module

« Pit-based L-Band telemetry data receiver for use with the CBT-610 transmitter.
« Full details included in separate product summary.

Description Frequency Ordercode

CBR-610 Standard 1450-1650MHz O 030 052 010 000
CBR-610 High 1510-1710MHz 0O 030 052 010 001
CBR-610 Low 1310-1490MHz O 030 052 010 003

RF Splitter Module
* The RF splitter module combines the inputs from the “Truck” and “Garage” antennas and then splits them equally between three

RF outputs.
Description Ordercode
RF Splitter Module O 030 052 006 000
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Mcl.aren’ CBR-610 Receiver Rack

Power Supply Module
Each receiver rack is fitted with two power supply modules. Power from the two modules is shared between all of the CBR-610

receiver modules and the RF splitter module. The two modules are identical but their outputs are combined differently within the

rack to generate the required supplies.
« Spare modules available using the ordercode below.
* The CBR-610 receiver rack requires a Mains supply in range 187 to 264Vrms, 47 to 63Hz
« Mains current demand of a fully populated CBR-610 receiver rack is typically 0.37Arms at 230Vrms

Description Ordercode

Power Supply Module O 030 052 008 000

Fan Tray
« 1U high fan tray for installation directly above the receiver rack.
« Supplied with 1U high inlet vent panel for installation directly below the receiver rack.
* Requires a Mains supply in the range 85 to 264Vrms, 47 to 440Hz.
¢ Mains supply current demand <0.1Arms at 230Vrms.

Description Ordercode

Fan Tray O 030 052 009 002

70dB Attenuator Module

« Optional accessory which fits in place of a receiver or splitter module.
« Connecting a CBT-610 to a CBR-610 via the attenuator allows system testing without radiating RF.

Description Ordercode

70dB Attenuator Module 0O 030 052 011 000
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Mcl.aren’ Low Noise Amplifier
LNA-G10

Low Noise Amplifier
LNA-610

The LNA-610 is an “intelligent” mast-head Low-Noise Amplifier for the 600-series
telemetry system.

The sensitivity of the telemetry receiver system depends on the ratio of received
signal level to thermal noise. A significant source of noise is the feeder cable linking
the antenna to the receiver rack. The LNA-610 should be mounted at the top of the *, ]
mast close to the base of the receive antenna. It amplifies the signal as it leaves the ‘- ~
antenna, improving the signal to thermal noise ratio.

The LNA-610 contains a bandpass filter which attenuates signals outside the
frequency band used by the 600-series telemetry system to prevent overloading by
strong out-of-band signals.

The LNA-610 is able to aid in the diagnosis of receiver system installation faults and
detect some faults within itself.

Application
* Mast-head Low Noise Amplifier for 600-series telemetry systems.

Electrical

« Supply range 14.5V to 15.5V

* Supply voltage not to exceed 17V continuous (the unit is protected against transients but not against reverse polarity)
* Supply must be current-limited to 150mA

¢« The CBR-610 and Splitter modules provide a suitable power supply

* Operating current typically 130mA at 15V

Other Features
* Red LED for diagnostic purposes — intended for outdoor applications, resistant to moisture and UV radiation

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 89/336/EEC

Connection Definition

¢ Two N-type sockets

Mechanical

¢ Weight 1.32kg (including mounting clamp)

¢ Aluminium, Alocrom 1200 plated and painted white

» Fitted with a drop-forged steel clamp for attachment to a 50mm diameter mast. Should be mounted vertically with the N-type
connectors placed at the bottom with the shroud around the connectors to help with weatherproofing

Environmental

* The unit should not be immersed in water but is rainproof.
¢ Operating Temperature -10°C to +70°C
* Storage Temperature -40°C to +105°C
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Mcl.aren’ Low Noise Amplifier
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Description Frequency Ordercode
LNA-610 1450-1650MHz O 030 062 005 000
LNA-610 1510-1710MHz 0O 030 062 005 001
LNA-610 1310-1490MHz 0O 030 062 005 002
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APPLIED TECHNOLOGIES LNA-610

GPS Notch Filter
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Interference to GPS reception can occur when the GPS antenna is located within a
few metres of an L-band telemetry antenna. This interference can be substantially
reduced and in most cases eliminated by inserting a notch filter between the
telemetry transmitter output and the telemetry antenna. Interference on the GPS L1
carrier frequency (1575.4MHz) is reduced by the filter's high rejection between 1570
and 1580MHz.

When a notch filter is fitted, transmitter centre frequencies in the range 1552 to
1598MHz (inclusive) must not be used. Attempting to use these frequencies will
result in high reflected power levels, a severe reduction in coverage and possible
interference to GPS signals.

The filter can be located anywhere convenient between the transmitter and the
antenna.

Application
« Reduction of interference to GPS reception for 600-series telemetry systems

Electrical
« Passband insertion loss 1dB typical
¢ Passband VSWR 1.5:1 max
* Rejection 1568.4 — 1582.4MHz 20dB min
* Rejection at 1575.4MHz 60dB min
« Input power in passband 2W max

Notch Filter O 030 054 004 000
Measured Frequency Response

S$21/dB

|

-60 x

[ Passband Stop band Passband L
14 145 15 155 16 165 17

Frequency / GHz

Mechanical and Environmental
* Weight 379
¢ Operating temperature -40 to +85°C
« Storage temperature -50 to +125°C
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McLaren’
LNA-B610
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Description Ordercode
GPS Notch Filter O 030 054 004 000
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Mc..al'en, Hub Interface Unit

APPLIED TECHNOLOGIES HIU-3

Hub Interface Unit
HIU-3
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The HIU-3 is a local, micro-processor controlled sensor interface unit. It is small and
light, designed to be mounted on the wheel hub, thus reducing the harnessing on the
car. The unit can withstand the high radiated temperatures from the brakes whilst the
car is stationary and the vibration from the wheels whilst the car is moving.

The data is transmitted to an appropriate control unit (such as the TAG-400 or
MCU-300) over a two-wire CAN bus communication link.

Application
* Localised data acquisition.

Electrical
* Supply Voltage 12V to 16V DC (full operation), 7.5V to 11.99V (with some parameter inaccuracies)
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
¢ Current 150mA typical at 13.8V (including typical transducer loads)

Mechanical

« Hard black anodised aluminium
* Weight approximately 55g

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EC

Connection Definition
« Integral, sealed, LEMO series F motorsport connectors

Connector 1 8-way HES1F308XLDP

Connectors 2to 5 4-way HEN.FF.304.SLNP

« For pin numbers please consult our Technical Consultancy service

Environmental
« Splash resistant to standard motorsport fluids
¢ Lids and screws sealed with silicone sealant, lid o-ring sealed
¢ Maximum humidity 100%
¢ Minimum operating temperature 0°C
« Internal Temperature not to exceed 115°C as measured by internal diagnostic sensor. If necessary, cooling for the unit should be
applied so the temperature remains within these limits
* Storage Temperature -10°C to +125°C
¢ Vibration 100 to 1000Hz, all axes, 24 hours
« Vibration isolation is recommended
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Connection Definition
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Connector 1

* Two Wheel Speed Sensor (DHE)
* « Time Synchronous Trigger Input
* 0-5V Analogue input

4#=p + CANBus

Connector 2

« 0-5V Analogue input

—
¢ PT1000 Temperature Input

=—4p + Protected battery supply output
Connector 3

#== . Load Cell Input (or two 0-5V analogue inputs)
¢ Load Cell Output

—

« 10V Reference supply

Connector 4
* LVDT Secondary

—
= <+ LVDT Primary

Connector 5
% ¢ LVDT Secondary

==—p + LVDT Primary

Sensor Inputs

« Two LVDT sensor interfaces (12-bit)

* Two 0-5V Analogue inputs (12-bit)

* One differential amplified load cell interface (or two unity gain 0-5V analogue inputs)
+ Two DHE wheel speed input

¢ One PT1000 temperature input (12-bit)

Outputs
« One protected car supply output rated at 30mA for Hub accelerometer
¢ One 10V 10mA reference supply for load cell transducer

Communications

¢« One CAN bus interface, 1Mbaud as standard
« One time synchronous trigger input

Diagnostics
« Internal diagnostic supply voltage and temperature sensor

94



Mc..al'en’ Hub Interface Unit
HIU-3

4 HOLES @#3,5
THROUGH

n
15
=
o
2
5
©
&
L

R &
IN 4 POS.
TR (3
V74 BN
W =
o]
25| 48,5 o
54,5 R 28
IN 4 POS
20
(@] @) g
3 28 |
g z 8§ o
o —+ | g
g [ & @) T TENe)

) -
Vi
1 07 IN 4 POSITIONS

. oy
] )

e
LEMO ( INPUT )
HES 1F 308 XLDP
RED CONICAL NUT

BLACK NUT ( HA / CT)/

PRESSURE R 7 TC FF LEMO
TEST PORT CiL IN 4 POS.
REB ST/STL LEMO
MAJOR KEYWAY BLEND HEN FF 304 SLNP
IN 4 FOSITIONS
3
4
- gl iy gy MAJOR KEYWAY
I &

™—RED NUT { BI)
S ~_BLUE NUT {PR)
™~ GREEN NUT (BO )

22
335
Description Ordercode
HIU-3 O 030 110 008 002

95



Mc..aren, LVOT Interface Unit
PLIED TECHNOLOGIE LIU-4

LVDT Interface Unit
LIU-4
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The LIU-4 provides signal conditioning for four five-wire LVDT positioning sensors.
When the LVDT sensors are being used in latency critical control systems, the
conditioned signals are passed to the host ECU as four 0 to 5V analogue outputs.
Where LVDT sensors are used for diagnostics or where control system speed is
less critical, the signal conditioned values can be made available over the CAN bus
communications link in order to reduce system harnessing.

A common primary sine wave signal is generated to supply all four LVDT sensors.
This prevents beat notes being generated due to stray magnetic coupling when the
LVDT sensors are used in close proximity using similar frequencies. The frequency
and amplitude of the common primary signal are software programmable. The
primary signal to each LVDT is individually buffered such that an overload on one
sensor primary does not affect the other.

The four 0 to 5V LVDT signal conditioned analogue outputs are individually
software programmable for gain and offset in order to provide more flexibility for the
measurement span. LVDT sensor open circuit diagnostics are available through the
CAN bus communications link

Application
« LVDT sensor signal conditioning

Features
* Four five-wire LVDT inputs with ratiometric measurement
« Common primary signal, software adjustable frequency between 1kHz to 15kHz, and voltage between 0.5Vrms to 3.0Vrms.
Maximum output current 20mArms.
« Software adjustable gain and offset for each signal conditioned output
« Secondary signal input range 1Vrms to 3.5Vrms
« CAN Bus address ID analogue input
¢ Unit reset input — switch to ground
« Four 0 to 5V LVDT signal conditioned analogue outputs, with separate reference ground input
¢ Internal 16-bit micro controller, 12-bit resolution ADC, Flash program memory
« LVDT sensor open circuit diagnostics, unit internal diagnostics including internal temperature
« CAN Bus interface, 1Mbaud standard

Electro Magnetic Compatibility
« Complies with the essential protection requirements of EMC Directive 204/108/EC

Mechanical
¢ Case material hard anodised aluminium
« Estimated weight 1059
Connection Definition
« Integral, sealed, Deutsch high density Autosport series connectors

LVDT connector 23-way ASDD210-23PN
Main connector 11-way ASDD208-11PN
Electrical

¢ Supply Voltage 7.5V to 16V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
¢ Current 180mA typical at 13.8V (with 10mArms LVDT primary loads)

Environmental
« Splash resistant to standard motorsport fluids
« Lids o-ring sealed, screws sealed with silicone sealant
¢ Maximum humidity 100%
* Minimum operating temperature 0°C
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APPLIED TECHNOLOGIES Liu-4

« Internal temperature not to exceed 85°C as measured by internal diagnostic sensor
* Storage temperature -10°C to 85°C
« Vibration 10 to 2000Hz, all axes, 24 hours
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Sensor Node
SN-320
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The SN-320 is an intelligent, microprocessor controlled data acquisition unit. A range
of analogue, thermocouple and speed measurements are sampled at rates of up

to 10ksps. The results are transmitted back to the host unit via CAN or FlexRay for
logging or control.

SN-320 is configured by System Monitor.

Application
« Chassis or engine monitoring.

Electrical

« Supply Voltage 7.5 to 16V DC
« PowerPC data acquisition processor operating at 130MHz, with 1MB Flash and 192kB SRAM on chip

Inputs
¢ 24 analogue inputs for 0V-to-5V measurement (12 configurable for Pt1000), 12-bit resolution, up to 10ksps
« Four K-type thermocouple inputs, 12-bit resolution
¢ Six DHE speed inputs
* One RS422 time synchronisation input

Outputs
« Two individual, protected 5V sensor supplies
* One protected 10V sensor supply
Communications
¢ One CAN interface (up to 1Mbps)
* One dual-channel Flexray interface (20Mbps)

Connection Definition
« Souriau double-density connectors

Connector A (host) 12-way

Connector B (sensors) 26-way

Connection C (sensors) 26-way
Mechanical

« Case material machined magnesium alloy, painted black (stippled)
¢ Weight less than 1509

Environmental

« Splash resistant to standard motorsport fluids

« Lids sealed with o-rings and screws sealed with silicone rubber

*  Maximum humidity 95% non-condensing

« Minimum operating temperature 0°C

« Internal Temperature not to exceed 85°C as measured by internal diagnostic sensors
« Storage Temperature -10°C to +85°C

« Vibration 100 to 1000Hz, all axes, 24 hours

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Service
« Recommended service interval 12 months
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Connector Diagrams
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Connector A

«  Unit supply input
« External reset input
#=p + CAN and FlexRay configuration inputs
« Dual-channel FlexRay
« Time synchronisation input

Connector B

« 12 analogue inputs
4= + Four thermocouple inputs
* Two 5V sensor supply outputs

Connector C

¢ 12 analogue inputs

«  Six DHE speed inputs

* Two 5V sensor supply outputs
« One 10V sensor supply output

Connector A
¢ Unit supply input
« External reset input
» CAN and FlexRay ID/slot configuration inputs (selection via external resistors to ground)
« CAN
¢ Dual-channel FlexRay

Connector B
¢ 12 analogue inputs for 0V-to-5V measurement (six configurable for Pt1000)
* Four K-type thermocouple inputs
» Two individual, protected 5V sensor supplies

Connector C
« 12 analogue inputs for 0V-to-5V measurement (six configurable for Pt1000)
» Six DHE speed inputs
« Two individual, protected 5V sensor supplies
¢ One protected 10V sensor supply

Diagnostics
¢ Inputs are checked for out-of-range and open-circuit conditions
« Internal temperatures, unit supply input and sensor supply output voltages are monitored
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Sensor Node
SN-32
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The SN-32 is an intelligent, microprocessor controlled, data acquisition unit. A range
of analogue, speed and thermocouple measurements are sampled at rates of up

to 1kHz. The results are transmitted back to the host unit via CAN or HDLC link for
logging or control.

SN-32 is configured by System Monitor.

Application
¢ Chassis monitoring.

Electrical

¢ Supply Voltage 7.9 to 16.0V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
* Supply Current 100mA typical @ 12V
« Data Acquisition processor 80C164
¢ 20MHZ
« On-chip CAN 2.0B controller
¢ 2M HDLC sensor bus link
¢ 64kbyte Flash ROM
¢ 64kbyte SRAM

Service
< Recommended service interval 12 months (internal battery is replaced)

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Connection Definition
* Integral, sealed, LEMO series F motorsport connectors

Connector A 22-way HEN3F322XLNP
Connector B 22-way HEP3F322XLNP
Connection In 8-way HES1F308XLNP
Connection Out 8-way HEN1F308XLN

« For pin numbers please request Product Specification EDD 99-04

Mechanical
« Case material Magnesium alloy, chromate converted and painted with black epoxy
¢ Weight less than 1509

Environmental

« Splash resistant to standard motorsport fluids

« Lids and screws sealed with silicone rubber

¢ Maximum humidity 100%

« Minimum operating temperature 0°C

« Internal Temperature not to exceed 85°C as measured by internal diagnostic sensors
« Storage Temperature -10°C to 85°C

¢ Vibration 100 to 1000Hz, all axes, 24 hours
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SN-32
Connector Diagrams g
5
g
Connector A mm|
* 2 DHE Speed Sensors
¢ 1 K-type thermocouple
¢ 4 analogue Inputs (12-bit, 1kHz)
I ¢ 3 analogue inputs (10-bit, 1kHz)
¢ 4 analogue Inputs (10-bit, 125Hz)
* 2 analogue Inputs (10-bit, 125Hz)"
Connector B
* 2 DHE Speed Sensors
¢ 1 K-type Thermocouple
¢ 5 analogue Inputs (12-bit, 1kHz)
p— .
« 3 analogue Inputs (10-bit, 1kHz)
« 3 analogue Inputs (10-bit, 125Hz)
¢ 2 analogue Inputs (10-bit, 125Hz)
Connector In
* « Battery Power Inputs
« Sensor Bus
=
e CANBus
Connector Out
* « Battery Power Inputs
* Sensor Bus
=
« CAN Bus

®can be configured for Pt1000

Sensor Inputs
¢ Four DHE Speed Sensors
« Nine analogue (0 to 5V, 12-bit, 1kHz)
¢ Six analogue (0 to 5V, 10-bit, 1kHz)
¢ Seven analogue (0 to 5V, 10-bit, 125Hz)
« Four analogue (0 to 5V, 10-bit, 125Hz can be configured for Pt1000 temperature sensors)
* Two K-type thermocouples (uses pairs of input connections)

Communications

¢ One HDLC Sensor bus (2Mbps)
¢ One CAN 2.0B bus (up to 1Mbps)

Diagnostics
« Sensor readings are checked for out of range and open circuit
* The following internal parameters are monitored:

« Board temperatures
« Unit supply voltages
« External 5V supply voltages and currents

For more details, please request our Product Specification EDD 99-04.
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Description Ordercode

SN-32 O 030 095 006 000
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SN-3Z2LT

Lambda Measurement
SN-32LT
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The SN-32LT is an intelligent, microprocessor controlled, data acquisition and
lambda measurement unit for up to 6 wide band UEGO sensors. It is based on
the SN-32 sensor node and can be used as part of the DATALab system or in
conjunction with an engine control unit.

SN-32LT has a single Sensor Bus and a CAN communication bus. It does not include
heater drivers but has a control output for a separate heater unit.

Application
¢ Wide-band Lambda measurement.

Electrical
e Supply 7.5V to 16.0V DC
« Supply Voltage not to exceed 17V continuous (the unit is protected against transients and reverse polarity)
*  Supply Current 250mA typical @12V
« Data Acquisition processor 80C164T
¢ 20 MHZ
* On-chip CAN 2.0B controller
¢« 2M HDLC sensor bus link
¢« 8M HDLC link to control processor
¢ 64kbyte Flash ROM
¢ 64kbyte SRAM

Mechanical
« Case material Magnesium alloy, chromate converted and painted with black epoxy
« Weight less than 220g

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Connection Definition
« Integral, sealed, LEMO series F motorsport connectors

Connector A 22-way HEN3F322XLNP
Connector B 22-way HEP3F322XLNP
Connector LAM 22-way HES3F322XLDP
Connector IN 22-way HES1F308XLNP
Connector OUT 22-way HEN1F308XLDP

For pin numbers, please contact our Technical Consultancy Department

Environmental
« Splash resistant to standard motorsport fluids
¢ Lids and screws sealed with silicone rubber
¢ Maximum humidity 100%
¢ Minimum operating temperature 0°C
« Internal temperature not to exceed 70°C as measured by internal diagnostic sensors
« Storage temperature -10 to 85°C
« Vibration 100 to 1000 Hz, all axes, 24 hours
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SN-3Z2LT

Connector Diagrams
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Connector A (Blue ring)

* 2 DHE Speed Sensors
¢ 5 K-type thermocouples

4== 2 analogue Inputs (12-bit, 1kHz)
« 2 analogue Inputs (10-bit, 125Hz)

* 2 analogue Inputs (10-bit, 125Hz)"

Connector B (Yellow ring)

¢ 2 DHE Speed Sensors

« 5 K-type Thermocouples
4=+ 3analogue Inputs (12-bit, 1kHz)

¢ 1 analogue Input (10-bit, 125Hz)

* 2 analogue Inputs (10-bit, 125Hz)®

Connector LAM (Red ring)

*+= . 6Lambda probes

=g + 1 High side Output for Lambda Heater unit
Connector IN (Red ring)

+*— . Battery Power Inputs
* Sensor Bus

-

« CAN Bus

Connector OUT (Blue ring)
* « Battery Power Inputs

« Sensor Bus
< CAN Bus

®can be configured for Pt1000

Sensor Inputs

¢ Six UEGO lambda sensors

* Four DHE speed sensors

« Five analogue (0 to 5V, 12-bit, 1kHz)

« Seven analogue (0 to 5V, 10-bit, 125Hz) four of these can be configured for PT1000 temperature sensors
¢ 10 K-type thermocouples

Outputs
« One High side driver (0.7A) used to control heater unit

Communications

« DATAIlab Sensor bus (2Mbps)
¢ CAN 2.0B bus (up to 1Mbps)

Diagnostics
« Sensor readings are checked for out of range and open circuit
¢ The following internal parameters are monitored:

« Board temperatures
« Unit supply voltages
« External 5V supply voltages and currents

For more details, please contact our Technical Consultancy Department
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Description Ordercode

SN-32LT O 030 095 006 004
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APPLIED TECHNOLOGIES Single Channel

EDS Interface
Single Channel
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The EDS sensor interface unit is to be used with the Micro Epsilon EDS (Eddy
Current Displacement) linear stroke sensor. The interface unit provides the excitation
voltage for the sensor and converts the signal response into an amplified 0 to 5V
output.

Electrical

Electrical parameters when connected to EDS-28-G-CA-U-MOOG Actuator Sensor

¢ Supply voltage 8 to 16V unregulated

« Reverse polarity protection

« Protection from supply transients

¢ Supply current 62mA max @10V

« Output voltage 0.5 to 4.5V

* Resolution 10-bit

¢ Temperature Stability 50ppm @ 85°C (Zero & sull Scale)
* Non Linearity 1.5% Typ, 2.5% Max

Connection Definition

¢ Connector ASDD206-09PN-HE
« Connection details

Pin 1 Supply

Pin 2 Ground (supply)

Pin 3 Signal

Pin 4 Signal ground

Pin5 Sensor connection M
Pin 6 Sensor connection M/K
Pin7 Sensor connection K
Pin 8 Not Connected

Pin 9 Not Connected

« Sensor cable should be screened and terminated to the shell of the connector.
« Ground return path for the filter capacitors is via the case ground which must be connected to the chassis ground.

Mechanical

*  Weight 559
« Aluminium alloy body and lid with Alocrom 1200 coatings to Mil-C-5541

Environmental

¢ Operating temperature 0 to +125°C

* Body resistant to standard motorsport fluids

« Vibration 500 to 2000Hz, 20g Peak acceleration
¢ Maximum humidity 100%
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APPLIED TECHNOLOGIES

EDS Interface
Single Channel
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Mc..al'en, Thermocouple Interface Unit
TIU-32

Thermocouple Interface Unit
TIU-32
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The TIU-32 is a 32-channel thermocouple interface unit. Two versions are available,
the TIU-32 and the TIU-32C providing output as either 0-5V analogue or via CAN.

Cold junction is provided with the TIU-32 and TIU-32C. In the case of the standard
TIU-32 the 32 compensated signals are then multiplexed (32:2) to provide two 0-5V
scaled outputs. Channel selection is under the control of a host ECU via 4 channel
select pins.

The TIU-32C CAN-linked version is fitted with a microcontroller that samples the
analogue signals and scales them accordingly ready for transmission to a control unit
via the CAN bus at speeds up to 1Mbps

Application
« Multiple channel temperature monitoring.

Electrical

¢ Supply Voltage 7V to 17.5V
* Supply Voltage must not exceed 17.5V continuous (the unit is protected against transients and reverse polarity)
e Current 95mA maximum (70mA, typ)

Mechanical
« Case material Magnesium alloy, finished with stippled black epoxy
* Weight less than 155g

Sensor Inputs
« 32 analogue Type ‘K’ thermocouple inputs, -50°C to +1300°C nominal sensor range, cold-junction compensated, open circuit
detection (1M pull-up to 160mV)
« Four digital channel select inputs (10k pull-downs), 5V clamp, can be driven from TTL or Moog output

Outputs

* Two 0-5V outputs (16 multiplexed outputs per channel)
* Nominal scale 60mV at -50°C, 230mV at 0°C, 3.944V at 1000°C
* Outputs can be scaled and transmitted via a CAN link at 1Mpbs

Connection Definition
* Integral, sealed, LEMO series F motorsport connectors

Connector 1 22-way HEN3F322XLNP

Connector 2 19-way HES2F319XLDP

» For pin numbers, please contact our Technical Consultancy Service

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Environmental
« Splash resistant to standard motorsport fluids
« Lid and screws sealed with silicone sealant, lid o-ring sealed
e Maximum humidity 100%
« Operating temperature -50°C to +70°C
« Storage Temperature -50°C to +85°C
» Vibration 100 to 1000Hz, all axes, 24 hours
« Care must be taken to shield the TIU-32 from draughts and sources of direct heat, as uncompensated errors will occur if the unit is
subjected to thermal gradients or operated in an unstable ambient temperature.
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Description Ordercode
TIU-32 0 030 095 008 001
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APPLIED TECHNOLOGIES

Sensor Interface Unit
SIU-400

Sensor Interface Unit
SIU-400

The SIU-400 Sensor Interface Unit is a local interface unit designed to expand the
input capacity of a logging or control system.

All sensor data is linked by CAN to a main control unit and so reduces the harnessing
while extending the analogue input capabilities of the system.

Application
« Interface to remote sensors, for example, controls on steering wheel.

Electrical

¢ Supply Voltage 11.0 to 16.0V DC (full operation)
« Supply Voltage not to exceed 17V continuous (unit is protected against transients and reverse polarity)
« Supply Current operating 90mA typical @ 13.8V including typical transducer loads

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC when installed in a screened enclosure

Mechanical

Weight 135¢g

Connection Definition

.

For connection descriptions, please consult our Technical Consultancy service.

Connector A : Deutsch ASDD06-09PN
Connector B : Deutsch ASDD06-09PA
Connector C : Deutsch ASDD06-09PB

Inputs

11 0 to 5V analogue inputs

Outputs

One 5V 50mA potentiometer supply, (split between three connectors)

Communications

.

One CAN bus interface, 1Mbaud as standard

Diagnostics

.

One internal diagnostic temperature sensor
One internal diagnostic 5V potentiometer
One internal diagnostic car battery supply

Environmental

Minimum Operating Temperature 0°C
Board Temperature not to exceed 70°C
Storage temperature -10 to +125°C
Vibration 100 to 1000Hz, all axes, 24 hours
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Sensor Interface Unit
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APPLIED TECHNOLOGIES SIuU-300

Steering Wheel Interface Unit
SIU-300
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The SIU-300 Steering Wheel Interface Unit is a local sensor and switch interface unit
designed to become an integral part of an assembly such as a racing car steering
wheel. All sensor/switch data is linked by CAN to a main control unit which reduces
the harnessing while expanding the analogue and digital input capabilities of the
system.

Application
« Interface to remote sensors and switches, for example: controls on steering wheel.

Electrical
* Supply Voltage 11.0 to 16.0V DC (full operation) 7.0V to 11.0V (full operation except external 10V strain gauge supply)
« Supply Voltage not to exceed 17V continuous (unit is protected against transients and reverse polarity)
« Supply Current operating 90mA typical @ 13.8V including typical transducer loads (user defined LEDs off)

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EC

Mechanical

¢ Weight less than 40g (as a subassembly)
¢ Main board dimensions 65mm x 65mm

Connection Definition
¢« 0030110 006 004 comprises a processor board and interconnection board joined together via a detachable, flexible connection
*« 0030 110 006 005 comprises the processor board only without the interconnection board
« For connection descriptions, please consult our Technical Consultancy service.

Diagnostics
* One internal diagnostic temperature sensor
« One internal diagnostic 5V output supply
« One internal diagnostic vehicle supply voltage

Inputs
« 18 digital switch inputs
¢ 11 0to 5V analogue inputs
* One amplified steering torque strain gauge interface
« One reset input
« Two external switch inputs (not internally sampled) with an internal connection to the external switch output

Outputs

« One 10V output supply for strain gauge transducer
* One 5V supply for potentiometers and transducers
* Three user defined high side LED drivers

« One external switch output

Communications
¢ One CAN bus interface, 1Mbps

Environmental
¢ Minimum Operating Temperature 0°C
« Board Temperature not to exceed 70°C
* Storage temperature -10 to +125°C
« Vibration 100 to 1000Hz, all axes, 24 hours
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Description Ordercode

SIU-300 — all boards and flexible interconnector O 030 110 006 004

SIU-300 - single processor board without flexible interconnect 0O 030 110 006 005
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The SIU-3 three channel CAN interface unit is used to translate the voltage output
from up to three sensors and transmit over CAN to the host controller and/or logger.

Application
« Interface to remote sensors.

Electrical
¢ Supply voltage 8 to 16V unregulated
« This supply is also the unregulated sensor supply
* Regulated sensor supply: 5V+10mV, 50mA max total
¢ Supply current (without sensors connected) 105mA max (90mA typ at 13.8V)
* Reverse polarity protection

Inputs
« Sensor inputs 0-5V. The output will read 5V for any input 5V or higher

Communications
« 1Mbit/s CAN communications link for configuration and results data
« CAN sampling rate configured by host ECU up to 1kHz
* CAN message identifiers configured by host ECU allowing multiple modules sharing a common bus (a fixed CAN identifier will be
required for configuration messages)
¢ CAN bus link must be terminated using 1200hm resistor

Mechanical

« Weight less than 80g
« Aluminium body hard anodised and dyed black

Environmental
* Resistant to standard motorsport fluids
¢ Lid sealed with silicon o-ring
¢ Operating temperature 0 to +115°C
* Storage temperature -10 to +125°C
« Vibration 100 to 1000Hz, all axis, 24hours

Connection Definition

Lemo connector variant O 030 200 010 001
« 3x Interface inputs 4 way Lemo ECN.FF.304.SLM, blue, green and black nut

Pin 1 Sensor supply (unregulated)
Pin 2 Signal

Pin 3 Ground

Pin 4 Sensor supply (regulated)

« Interface output 4 way Lemo ECS.FF.304.SLC, red nut

Pin 1 Supply
Pin 2 CAN +
Pin 3 CAN -

Pin 4 Ground

Souriau connector variant O 030 200 010 002



McLaren ) Sensor Interface Unit

SIU-3
» 3x Interface inputs 8STA0-02-05SA Connectors B, C and D @
c
o
Pin 1 Sensor supply (unregulated) =
[T}
Pin 2 Signal i
Pin 3 Ground
Pin 4 Sensor supply (regulated)
Pin5 N/C

* Interface output 8STA0-02-05PN Connector A

Pin 1 Supply
Pin 2 CAN +
Pin 3 CAN -
Pin 4 Ground
Pin 5 N/C
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Description Ordercode
Three channel CAN Interface unit with Lemo connectors O 030 200 010 001
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Description Ordercode
Three channel CAN Interface unit with Souriau connectors O 030 200 010 002
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SENSOR INTERFACE UNIT
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The SIU-8 eight channel CAN interface unit is used to convert the analogue voltage
output from up to eight sensors and transmit over CAN to the host controller and/or
logger.

Application
« Interface to remote sensors.

Electrical

Supply voltage 8 to 16V unregulated '

*  Supply current (without sensors connected) 90mA at 12V max !

« Reverse polarity protection

* Regulated sensor supply: 5V+25mV, 80mA max total

¢ Unregulated sensor supply: Same as unit’s supply voltage less 0.5V.

! If an operating temperature above 115°C is required, refer to table 1

Inputs
« Sensor inputs 0-5V. Signals outside this range may damage the unit.

Communications
« 1Mbit/s CAN communications link for configuration and results data
¢ CAN sampling rate configured by host ECU up to TBA
* CAN message identifiers configured by host ECU allowing multiple modules sharing a common bus (a fixed CAN identifier will be
required for configuration messages)
¢ CAN bus link must be terminated using 1200hm resistor

Mechanical

« Weight less than 140g
« Aluminium body hard anodised and dyed black

Environmental
« Resistant to standard motorsport fluids
« Lid sealed with silicon o-ring
¢ Operating temperature 0 to +125°C
* Storage temperature -10 to +125°C
« Vibration 100 to 1000Hz, all axis, 24 hours

Connection Definition
« Power/CAN 5 way ASL006-05-PN connector (red band)

Pin 1 Supply
Pin 2 Ground
Pin 3 CAN+
Pin 4 CAN-
Pin 5 N/C

« Sensor Connector A ASDD006-09-SN (red band)

Pin 1 Supply Channel 1
Pin 2 Supply Channel 2
Pin 3 Supply Channel 3
Pin 4 Sensor supply (regulated)
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Mcl.aren’ SENSOR INTERFACE UNIT

SIU-8
Pin 5 Sensor supply (regulated) g
Pin 6 Sensor supply (unregulated) %
Pin 7 Sensor supply (unregulated) ﬁ
Pin 8 Ground
Pin 9 Ground

» Sensor Connector B ASDD006-09-SN (red band)

Pin 1 Supply Channel 4

Pin 2 Supply Channel 5

Pin 3 Supply Channel 6

Pin 4 Sensor supply (regulated)
Pin5 Sensor supply (regulated)
Pin 6 Sensor supply (unregulated)
Pin 7 Sensor supply (unregulated)
Pin 8 Ground

Pin 9 Ground

¢ Sensor Connector C ASDD006-09-SN (red band)

Pin 1 Supply Channel 7

Pin 2 Supply Channel 8

Pin 3 N/C

Pin 4 Sensor supply (regulated)
Pin 5 Sensor supply (regulated)
Pin 6 Sensor supply (unregulated)
Pin7 Sensor supply (unregulated)
Pin 8 Ground

Pin 9 Ground

Table 1: Max Voltage and Current Consumption when operating above 115°C

Operating Temperature (°C) Max Supply Voltage (V) Max Current Consumption (mA)
Excluding Unregulated sensor supply

115-120 14 80

120-125 10 100
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Description Ordercode

Eight channel CAN Interface unit with Deutsch AS connectors O 030 200 010 005
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Dashboard Displays
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McLaren’

Display Module
PCU-8D0

Display Module
PCU-8D

The PCU-8D is a lightweight driver display module designed for general motorsport
applications. It is designed to connect to a host ECU via CAN and present the driver
with information on a 4.3” display and LED lamps. The display is suitable for use

in direct sunlight and at night. The text and graphics layout of the screen is user-
configurable via PC software. 100 pages are available, and are selectable by CAN
message.

Application

» Data display and warning lamps
» Typically installed within the steering wheel, although can also be remotely mounted

Display
* 4.3" backlit LCD display
* Viewable area 95mm x 54mm, 480 x 272 pixel resolution
» Viewable in direct sunlight. Brightness adjustable via CAN message for low-light conditions
» 16 Gauge types for displaying data, including bar tacho, rev lights and variable text
» 100 user-configurable page, selectable by CAN message
» The display is fully customisable; page layout can be configured by PC with text and gauges
» Alarm pages or user-configurable text warnings can be triggered by CAN messages

Communications

* One CAN interface (1Mbps). No internal termination
» One USB interface for configuration only

Unit Inputs
» One reset input (active low with internal pull-up; can be left unconnected if not required)
» One CAN address selection analogue input (connect an external resistor to unit supply ground)

Other Features
» Configuration software tool supplied with the unit

Electrical

* Supply voltage 8V to 16V DC
» Supply current: <0.6A @ 13.8V (screen and all LEDs on)

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 2004/108/EEC

Environmental

e Size: 130mm x 81mm x 22mm

*  Weight: <230g

» Splash resistant to standard motorsport fluids

» Lid has a rubber seal, case fixings are sealed with silicone sealant
e Maximum humidity: 95% non-condensing

» Operating temperature: 0°C to +50°C

e Storage temperature: -25°C to +85°C

* Vibration: 100Hz to 1000Hz, all axes, 24 hours

» Vibration isolation is recommended

Connection Definition

* Un-terminated flying lead only (no connector fitted), length 300mm
» 28 AWG wire for all wires unless stated

11289

RPM

© 0023 12:31

tCurrDetta tLastiap

» USB wires are contained within a cable screen, with the other wires coiled round the USB screened cables

* Note the unit supply is required when configuring. The unit cannot be powered by USB
» Wire colours:

Orange Unit Supply Positive
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Mcl.arel'l! Display Module

PCU-8D
Brown Unit Supply Ground g
White CAN + £
Blue CAN - ﬁ
Green USB+
White USB -
Red (28 AWG) USB 5V
Black (28 AWG) USB Ground

USB Screen (internally connected to supply ground)
Grey CAN address selection input

Yellow Reset input

Example Screen Layouts
The configuration software allows each page layout to be fully customised

100

Lap

Gear

* +000.00 000.00

tCurrDelta

TOI 000
™t 000
poil 00.0
pwat 00.0

Prneu 000
OOO 5Hydr 000
KMH | VBatt 00.0

IP 000:000:000:000

tLastLap 00.00 s
tLapDelta 00.00 s
tDashSector  00.00 =

tCurrentDelta 00006




Display Module
PCU-8D
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Description Ordercode

Panel Display Unit PCU-8D

0O 030 020 011 002
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LED Display Module
PCU-6D
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PCU-6D is a small, lightweight display module designed to present drivers with the
information they require in a clearly-legible and simple format via alphanumeric LED
displays and LED lamps.

Diagnostic monitoring of the unit is via a 1Mbps CAN interface, and control may be
via CAN or a synchronous serial interface (clock, data, strobe and PWM brightness
signals).

Application
« Data display

Display

« Central Numeric Display area:
» A single digit, fitted centrally, indicating gear number.
* Size: 14.22mm high by 8mm wide.
* This is a seven-segment red display with a right-hand decimal point.

« Left and Right Alphanumeric Display areas
» Two smaller four-character displays flanking the central digit.
« Each digit is 10.16mm high by 6mm wide.
* These are alphanumeric ‘starburst’ red LED displays with right-hand decimal points.

¢ Warning/Marshalling LEDs
» Two high-intensity red, two high-intensity yellow and two high-intensity blue LED indicators positioned at the extreme left and

right of the unit.

+ Shift LEDs

* A horizontal bar of 15 high-intensity LEDs at the top edge of the assembly. The five left-hand LEDs are high-intensity green, the
five middle LEDs are high-intensity red, and the five right-hand LEDs are high-intensity blue

< If the unit's synchronous serial interface is used, the intensity of the warning and shift LEDs is controlled by a PWM brightness
input signal, which can be pulse-width modulated at approximately 200Hz to adjust the intensity. Alternatively, if the CAN interface
is used for control of the unit, the intensities of these LEDs and the alphanumeric displays may be independently set using CAN
messaging.

* When the synchronous serial interface is used, the PWM brightness input signal can be left unconnected, resulting in maximum
brightness.

« A grey acrylic circularly-polarised anti-glare front screen covers the alphanumberic and seven-segment LED displays. This
enhances the contrast between light from the display and incident light due to polarised filters absorbing back-reflected light.

« The LEDs on the front face of the unit are covered by a grey velvet polycarbonate label with clear windows.

Unit Inputs
» One reset input (active low with internal pull-up; can be left unconnected if not required)
« One CAN address selection analogue input (connect an external resistor to unit supply ground)

Communications
* 1Mbps CAN interface (no internal termination)
¢ Arange of extended (29 bit) and standard (11 bit) CAN IDs are supported
« Synchronous serial interface

Diagnostics
« Internal board temperature
* Supply voltage
» Six warning LED drive voltages

Electrical
¢ Supply voltage: 7.5V to 16V DC
» Unit is protected against transients
¢ Supply current:
* Quiescent (all LEDs off): 70mA typ @ 13.8V
« Operating (all LEDs on): 0.6A typ @ 13.8V
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Mc..aren, LED Display Module
PCU-6D

» Synchronous serial interface input characteristics:

« Operating input voltage range: OV to 5V

* Maximum protected input voltage range: +16V
¢ Input filter time constant: 1ps

« Input termination: 4.7k# internal pull-up to 5V
* Input low threshold: 1.0V min

¢ Input high threshold: 3.5V max
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Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EEC

Connection Definition
» Unterminated flying lead only (no connector fitted)
* Wires are 26 AWG (CAN signals are twisted pair)
« Wire colours

Red Unit supply positive

Black Unit supply ground

Green Reset input

White CAN port +

Blue CAN port -

Grey CAN address selection input

Brown Serial clock input

Orange Serial data input

Yellow Serial strobe input

Violet PWM brightness input (for warning and shift LEDs only)
Mechanical

» Hard black anodised aluminium case
* Weight: 130g approx

Environmental

» Splash resistant to standard motorsport fluids

« Lid has a rubber seal, case fixings are sealed with silicone sealant
¢ Maximum humidity: 100%

» Operating temperature: -10°C to +50°C

* Storage temperature: -25°C to +85°C

¢ Vibration: 100Hz to 1000Hz, all axes, 24 hours

» Vibration isolation is recommended
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500mm FROM REAR
COVER TO CABLE END.

Description Ordercode

PCU-6D (unterminated flying lead) O 030 020 010 004
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Display Module
PCU-8
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The PCU-8 is a lightweight driver display module designed for general motorsport
applications. It is designed to connect to a host ECU via CAN, and present the driver
with information on a 4.3” display. The display is suitable for use in direct sunlight
and at night. The text and graphics layout of the screen is user-configurable via PC
software. Up to 16 pages are available, and are selectable by the driver or triggered
by alarm conditions.

Application
» Data display

Display
* 4.3" true colour display
* Viewable area 95mm x 54mm, 480 x 272 pixel resolution
» Ultra-clear display technology viewable in direct sunlight. Brightness adjustable for low-light conditions
» 16 Gauge types for displaying data, including bar tacho, rev lights and variable text
» Up to 16 user-configurable pages, selectable by external input pot/push switches or CAN message
» The display is fully customisable; page layout can be configured by PC with text and gauges
» Alarm pages or user-configurable text warnings can be triggered by CAN messages

Electrical

* Supply voltage 7.5V to 18V DC
* Supply current <0.6A @ 12V (for a typical screen layout)

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 2004/108/EEC

Inputs
» Four General purpose analogue inputs, 0-5V, pull-ups available on request
» Two Hall effect speed inputs, user configurable as two additional analogues if required
* Inputs can be transmitted to other devices via CAN
* One Lap trigger input

Outputs
* One 5V sensor supply

Communications
* One CAN interface, user configurable baud rate
* One RS232 interface
» One USB interface for configuration only

Other Features
* One configuration tool software licence supplied per team purchasing PCU-8s

Environmental
e Size: 123mm x 70mm x 30mm
*  Weight: 254¢g
» Splash resistant to standard motorsport fluids
» Lid has a rubber seal, case fixings are sealed with silicone sealant
e Maximum humidity: 100%
» Operating temperature: -10°C to +50°C
» Storage temperature: -25°C to +85°C
* Vibration: 100Hz to 1000Hz, all axes, 24 hours
» Vibration isolation is recommended

Connection Definition
e Connector 1: AS-DD006-09PN-HE
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Mc..aren, Display Module

PCU-8
3
Pin 'g
1 +12V Power g
w
2 CAN +
3 USB -
4 USB Power
5 Lap Trigger Input
6 ov
7 CAN -
8 USB +
9 Ground
« Connector 2: AS-DD0006-09SN-HE
Pin
1 +5V Sensor Power
2 Speed 1/Analogue 7’
3 Analogue 2
4 Analogue 4/Serial RX'
5 Low Side Driver
6 Sensor Ground
7 Speed 2/Analogue 8’
8 Analogue 1/Page Select Switch’
9 Analogue 3

" Function dependent on usage. Unit will detect type of input and behave accordingly.
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Ordercode
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Description

PCU-8
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Tyre Pressure Dash Display
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The tyre pressure display unit is a combined receiver/display unit for use with MES
tyre pressure sensors. The sensors transmit pressure, temperature, battery voltage,
serial number and life count data over an RF link to an antenna on the car. Signals
from the antenna are passed to the TP display unit were they are decoded and
displayed on the LCD screen. The TP display is aimed at racing car applications in
which data logging and pit telemetry are not used. The unit is intended to be mounted
on the dash and enables the driver to monitor the tyre pressures from the cockpit.

Features
« Four line, 16 character LCD
« Optical sensor to control backlight of LCD
* Pressure status warning LEDs
« Configurable display
¢ CAN interface
« Unit available with either analogue outputs or external switch and audible warning control lines

Electrical

« Supply voltage 8 to 16Vdc
* Supply current 150mA max @12V typical, 170mA @12V max
¢ CAN bus 2.0B active, 1Mbps

Mechanical

* Weight less than 0.5Ib (without antenna)
¢ Aluminium alloy housing, anodised and dyed black

Environmental

¢ Unit sealed with o-rings and screws sealed with silicon rubber
¢ Maximum humidity 100%

¢ Operating temperature 10 to +50°C

« Vibration 5 to 2000Hz @ 5g, 2 hours

Connection Definition
« Connector ASDD206-09PN-HE (Audible warning variant)

Pin 1 Supply +ve

Pin 2 Power ground

Pin 3 CAN -

Pin 4 CAN +

Pin 5 Audible control line
Pin 6 External switch
Pin7 Ground

Pin 8 N/C

Pin9 N/C

¢ Connector ASDD206-09PN-HE (Analogue variant)

Pin 1 Supply +ve

Pin 2 Power ground

Pin 3 CAN -

Pin 4 CAN +

Pin 5 Signal ground

Pin 6 Analogue signal 1
Pin 7 Analogue signal 2
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Tyre Pressure Dash Display

PCU-8

Pin 8
Pin9

* Antenna connector SMA socket

Analogue signal 3

Analogue signal 4

Case RF ground
Centre RFin
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Description Ordercode
Tyre Pressure Receiver Dash/Display O 030 330 046 020
Tyre Pressure Reciever Dash/Display Analogue variant O 030 330 046 028
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Hardware-in-the-loop
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McLaren’ Factory HIL
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Factory HIL
VTAG-RT
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The Factory HIL provides a way of simulating the complete functionality of an F1
race car. I/O and simulation models are provided to drive the F1 Standard ECU
components to simulate a typical run of the car ie. engine start, pull away and flying
lap simulation, including gear shifting.

The HIL can also be used for car model and ECU set-up development. The HIL
provides the connectivity for the majority of the I/O of all the current FIA Standard
ECU components — TAG-320, 4xHIU-3, Powerbox 2006, CBT-610 and PCU-6D —
when combined with the appropriate wiring harnesses, plus optional upgrades for the
HSL-500 High Speed Logger.

The HIL is enclosed in a 9U rack including the PSU for the HIL and the car

i i : : - cooo oD i
electronics. The units are connected via harnesses, which can be plugged into the S ooood R HEY
L i [ i R R : $ 2333

back of the rack. The PCU-6D can be mounted on the front of the rack, which also S.o0 ooo HE RS
provides connections for all CAN and other communication buses as well as scope H.O oo ISIE
000 6" 000000000 0™ °° °°

outputs for the TAG-320 and Powerbox 2006. 600 6 9000000060 o 0000

The HIL plant model runs under vTAG-RT, allowing models to be developed in
Dymola or Simulink with GDE 8.2 and for ATLAS & System Monitor to be used as
front ends.

Application

Full system simulation and car systems testing. The HIL is provided with a simple model that is able to drive the car around a basic
circuit profile. The auto driver controls throttle, brakes and gears so that the embedded code in the TAG-320 runs as if it was on a real
car.

The model is supplied as a Simulink source code so that it can be extended or replaced with teams own models.

The HIL runs VTAG-RT which provides an identical development environment to the ECU, i.e. it provides a logger which can be set up
via System Monitor and monitored with ATLAS.

Processor

« Intel Core i7 2.8GHz processor
* 2GB DDR3 RAM
« 256Mb IDE flash disk

Communications

« One Gigabit Ethernet
« Integrated Gigabit Ethernet switch
¢ 12 CAN buses

¢ 128 x 16-bit 0-5V analog output channels (expandable to 192 channels)

¢ 32 x 16-bit analog input channels (e.g. +/-10mA Moog drive monitoring)

« 48 x digital I/O channels

* FPGA cards provide generation of crank and cam signals, and monitor TAG-320 ignition/injection timing and high/low side driver
outputs. Feedback is provided via front panel LEDs and loads (10% of rated output)

Mounting

Standard harnesses are available for TAG-320, TAG-310B, Powerbox2006, CBT-610, PCU-6D and four HIU-3s (these units are not
included). Option upgrades and harness packages are available for a HSL-500 unit. The system as a whole is a 9U rack.

Specification
The Factory HIL provides the following connectivity to the FIA Standard ECU units:

TAG-320
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Factory HIL
VTAG-RT

Unit Signal Type
0-5V Analog Inputs
0-5V/PT1000 Analog Inputs

DHE Inputs

Digital Input

Crank/Cam Inputs

Thermocouple Inputs

Lambda Inputs

Lap Trigger Input

Ignition Outputs

Injection Outputs

Moog Outputs

High Side Drive Outputs

Low Side Drive Outputs

Digital Outputs

Scope Outputs

Timesync Output

Sensor Supply Outputs

Ethernet Communications

CAN Communications

HIU-3

Unit Signal Type
Wheel Speed Inputs

Brake Temp/Hub Accel Inputs

Caliper Temp PT1000 Input

VTAG-RT System Connection
Direct connection to DAC channel

Direct connection to DAC, or switchable to
two known resistances

Connection to FPGA via signal conditioning

Connection to FPGA via signal conditioning

Connection to FPGAs.

Connection via thermocouple connector on
front panel

A lambda simulation circuit is provided
utilising one DAC and one ADC channel for
each TAG-320 lambda input

FPGA output gates a DAC generated
voltage

Connection to FPGA via signal conditioning

Connection to FPGA via signal conditioning

Direct connection to differential ADC with
load resistor

Connection to FPGA via signal conditioning

Connection to FPGA via signal conditioning

Not connected

Connection to ADC/FPGA and via BNC
connector on front panel

Connection to FPGA via signal conditioning

Connection via 4mm jacks on front panel

Connction to integrated Ethernet switch via
breaker driven by digital output

Each TAG-320 CAN bus is connected to
one VTAG-RT CAN channel. These are
available via the front panel, and via a
breakout connector on the backplane for
extension of the CAN buses

VTAG-RT System Connection
Connection to FPGA via signal conditioning
Direct connection to DAC channel

Buffered connection to DAC channel

Comment

Under software control the input can be
switched to allow full analog control or
resistances equivalent to 0°C or 190°C to
be connected to the TAG-320 input

Quadrature encoding of lay/mainshaft
signals is provided

20-2 crank simulation is provided as
standard

No thermocouple simulation is provided
but signals can be tested via an external
thermocouple (or simulator)

A simulation of a lambda sensor is required
to driver the DAC signal appropriately.

Connection can to FPGA inputs can
be source from Powerbox2006 if fitted.
Feedback LED is provided on front panel

Connection can to FPGA inputs can
be source from Powerbox2006 if fitted.
Feedback LED is provided on front panel

Load is 10% of rated channel load.
Feedback LED is provided on front panel

Load is 10% of rated channel load.
Feedback LED is provided on front panel

Allows time synchronisation of vTAG-
RT model with TAG-320 in order to allow
comparison or data recorded by both

Allow for model based simulation of
umbilical disconnection

Comment

Under software control the input can be
switched to allow full analog control.
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Mcl.aren’ Factory HIL
vTAG-RT

Unit Signal Type VTAG-RT System Connection Comment g
=

Pushrod Load Inputs Not connected 2
(8]
()

Brake Wear LVDT Inputs Not connected [}

PB2006

Unit Signal Type VTAG-RT System Connection Comment

Scope Outputs Connection to ADC/FPGA and via BNC

connector on front panel

High Side Drive Outputs Connection to FPGA via signal conditioning Load is 10% of rated channel load.
Feedback LED is provided on front panel

CBT-610
Unit Signal Type VTAG-RT System Connection Comment
HDLC Comms None
CAN Comms Connection to breakout connector on the

backplane
PCU-6D
Unit Signal Type VTAG-RT System Connection Comment
Serial Comms Direct connection to TAG-320 PCU-6D can be mounted on the Factory

HIL front panel

CAN Comms Connection to breakout connector on the

backplane

Note: The system can be used with or without a Powerbox2006 connected.

Please consult our technical consultancy team for details of HSL-500 unit connectivity and additional HIL resources included in the
upgrade packages for each.

Software Included
» Simple Simulink car model (source included)
» Simulink I/O Model (source included)
¢ Simulink blockset including FPGA functionality to support:
» 20-2 crank/cam generation
< Ignition/Injection pulse measurement
» DHE PWM generation with quadrature for lay/mainshaft
» DHE discrete tooth generation
« Switched load state and PWM condition detection
» Time synchronisation with TAG-320
¢ Simulink CAN card drivers
» Sample front panel software written in C# (source included)
» System Monitor licence
¢ One vTAG-RT licence

Software Requirements

Development of code for the Factory HIL VTAG-RT system requires the following:

« GDEv8.2
e VTAG-RT PSP (includes VTAG-RT runtime)
» Mathworks Matlab including the following toolboxes:
R2008a-R2010b
*  Simulink
¢ Real Time Workshop with RTW Embedded Coder
» XPC Target (required to rebuild I/O model)
R2011a (or later)
¢ Simulink
» Simulink Coder
» Embedded Coder
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McLaren’

APPLIED TECHNOLOGIES

Factory HIL
VTAG-RT

« XxPC Target (required to rebuild I/O model)

Description

TAG-320 Factory HIL (Mainframe)

Harnesses and upgrades
TAG-310 harness set

TAG-320 harness set + upgrade
HIU-3 and CBT-610 Harness set

HSL-500 harness set + upgrade

Ordercode

O 030 920 000 005

Ordercode

O 030 920 000 002
O 030 920 000 006
O 030 920 000 012
O 030 920 000 004
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Mc..al'en, Ignition/Injection Powerbox
PLIED TECHNOLOGIE PBZ006

Ignition/Injection Powerbox
PB2006

The PB2006 is a combination of three units: an eight-stage ignition unit, an eight-
stage single-ended injection unit and a switchmode converter providing a regulated
DC rail at 14V from a three-phase permanent magnet alternator input.
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Application
« Driving ignition coils and injectors in eight cylinder engines

Electrical
« Main Stabilised Output (IGP) Voltage 14V +0.2V at 25A (30A max)
« Permanent output (VEMSW) 10A max
¢ Ignition supply (internal) maximum 14.3A
« Injection supply (internal) maximum 15A
« Emergency switch cuts all power

Inputs
« IGP enable and keep alive inputs
« Three-phase alternator power input
« Alternator output voltage absolute maximum 200V peak
¢ Max 35A per phase
« Two K-type thermocouple inputs for measuring alternator temperature
« Eight TTL injector triggers (active high)
« Eight ignition triggers (active low, internal 1k pull up to 5V)

Outputs
* Switchable 14V rail and permanent 14V rail. Total current = 36A max
¢ 21 individual, short circuit protected, 12V sensor supplies
« One short-circuit protected 10V supply
¢ Seven individual, short circuit protected 5V supplies
¢ 12V rails at 1A for torque sensors
« Four high Side Drivers (2x5A, 2x3A)
« Eight-channel TSZ ignition (operating from 14V)
« Eight-channel injection (operating from 14V)
« Total 14V current (internal and external supplies) 57A (64A pk)

Communications
« CAN link with the ECU (1Mbps)

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 2004/108/EEC

Diagnostics
« Current sensor measures total 14V supply current (including injector and ignition)
« Temperature sensors on main, ignition and injection boards
« Diagnostic scope outputs of selected signals
« Selected internal diagnostic measurements and flags available via CAN

Connection definition
« Integral, sealed, military standard connectors

Alternator connector 22 way AS0-12-35PN-9920
Chassis connector 79 way ASO0 20-35SN-9920
Injector connector 19 way HEN.2F.319.XLNP
Ignition Connector 10 way HEP.2F.310.XLNP
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Ignition/Injection Powerbox

McLaren’
PBZ2006

Battery Connector 4 way EHS.2F.304.XLY

« For pin numbers please contact our technical consultancy department

Mechanical
« Hard black anodised aluminium
* Weight 1420g

Environmental
» Splash resistant to standard motorsport fluids

* Lids and screws sealed with silicone rubber
« Internal temperature not to exceed 70°C as measured by internal diagnostic sensors — care should be taken to prevent overheating

if absolute maximum power demand (900W) is sustained for a long period.
« Forced cooling required over fins and side walls
* Storage Temperature -25°C to +85°C
» Vibration 100 to 1000Hz, all axes, 24 hours
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Mc..al'en’ Ignition/Injection Powerbox
PBz2006
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Description Ordercode

Powerbox with Injection and Ignition O 030 650 029 001

142



McLaren’

Power Management Unit
PMU-24

Power Management Unit
PMU-24

The PMU-24 is a power management unit which distributes power from the battery
“+12V” line into 22 channels.

The channels are switched directly by the engine control unit, using low-side drivers.
The channels form eight groups of variable current capacity, including two high
current channels. The overload level for each group can be trimmed via CAN.

One channel provides a “power-hold” function to supply the ECU and any other units
whose power-down timing needs to be controlled by the ECU rather than the ignition
switch.

All 22 channels’ diagnostics are gathered by the local processor and made available
via the CAN link.

Application
» Electrical power distribution.

Electrical

« Input voltage 8-16V
* Reverse polarity and transient protection

« Power input via a high-current stud, total current through the unit should not exceed 180A
* Supply input current 10mA max quiescent, 250mA typ operating (unit on, all channels off)

Inputs
« 22 inputs for direct control of the power channels

Outputs

» Divided into eight groups, ranging from 9 to 35A. Each group has a configurable, slow-acting overload trip level and fixed fast

short-circuit trip level
« All channels have flyback diode connected to chassis pin

Communications
« CAN link with the ECU (1Mbps)

Electro Magnetic Compatibility
» Complies with the essential protection requirements of 89/336/EEC

Connection definition

« Integral, sealed, military standard connectors
» High side battery supply via a heavy-duty copper stud on the side panel

Output connector 1 16-way
Output connector 2 16-way
Control connector 37-way

« For pin numbers please contact our technical consultancy department.

Mechanical
* Magnesium alloy, chromate converted and painted with black epoxy

AS0-20-16SA
AS0-20-16SN

AS2-14-35PN

« Two blind-tapped M3 fixing holes are provided at each corner to enable mounting brackets to be fitted

« Weight 12009

Environmental

« Splash resistant to standard motorsport fluids
« Top and bottom lids sealed with o-rings

« Operating temperature -20 to +60°C

« Additional cooling may be required

* Storage temperature -20 to +85°C

* Vibration 100 to 1000Hz, all axes, 24 hours
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Mc..al'en’ Power Management Unit
PMU-24
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Description Ordercode

PMU-24 0 030 071 011 001
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Mcl.aren, Voltage Regulator
| INOLOGIE oc2

Voltage Regulator
DC2

The 30A DC2 rectifier/regulator is for use with 3 phase permanent magnet
alternators. It uses “Buck” circuitry which stores and regenerates some of the energy
which would otherwise be lost during switching. The output may be set, at the factory,
to any voltage between 13 and 14V DC. A signal line is provided to switch off the
regulator, for example, to reduce load on the engine. An internal sensor is provided to
monitor temperature. The DC2 has a single integral, military standard connector.
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Application
* Motorcycles and single seat racing cars.

Electrical
¢ Output 13.9+0.1V DC (at 25°C and 25A output). Any voltage between 13 and 14V can be set on request

* Current output 25A (typ.), 30A (max*)

« Current demand of regulator circuitry 50mA (typ.), 800pA (quiescent)

¢ Output impedance <20mohm

« Output voltage thermal drift +4.4mV/°C

« Output voltage h.f. noise <x200mV pp

« Input voltage not to exceed 200V

« Input current not to exceed 35A rms per phase

« Alternator source impedance must exceed 50mohm

¢ Minimum current for normal regulation 0.5A

« Minimum input voltage for normal regulation 14V (for input between 5 and 14V the output tracks the input; for input below 5V the
regulator switches off)

¢ Temperature output 114.9xV(T)-187.3°C

« Temperature output accuracy 0.5% between 0 and 100°C

" An output of 40A can be achieved with special cooling

Connection Definition
« Integral, sealed, military standard connector AS0-14-35PN-9920

Pins1to4 Input Phase 1

Pins5to 8 Input Phase 2

Pins 9 to 12 Input Phase 3

Pins 13 to 20 Regulated DC output
Pins 21 to 34 Ground

Pin 35 Temperature signal V (T)
Pin 36 Temperature ground ref.
Pin 37 Output control line

Phases are interchangeable

The regulator is switched off by connecting the output control line to ground. Ensure that the output control line is not grounded during
power up

Mechanical
« Case material: see ordercode details, options:

« Magnesium, chromate converted and painted with black epoxys
¢ Aluminium, hard anodised and dyed black

¢ Weight: see ordercode details

Environmental

« Splash resistant to standard motorsport fluids
¢ Lids and screws sealed with silicone rubber
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Mcl.aren, Voltage Regulator
pcz

APPLIED TECHNOLOGIES

¢ Maximum humidity 100%
« Temperature not to exceed 80°C as measured at the centre of any of the finned walls

« Power Dissipation between 47 and 105W

Design and manufacture is in-house, so if our existing designs do not suit your application, we can provide cost effective customised
parts to suit even the most demanding application. Please contact our technical consultancy service who will be pleased to help.
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Description Material Weight Ordercode
DC2 Voltage Regulator Magnesium <680g 0O 030 650 020 002
DC2 Voltage Regulator Aluminium <7809 O 030 650 020 011
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Mcl.aren, Voltage Regulator

APPLIED TECHNOLOGIES Dnc3

Voltage Regulator
DC3

The 22A DC3 rectifier/regulator is for use with 3 phase permanent magnet
alternators. The design uses a “Buck” switchmode architecture for excellent
efficiency.
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The output may be set, at the factory, to any voltage between 13V and 15V DC. Two
outputs are provided, one unswitched, intended for connection to a 12V lead-acid
battery and one switchable under the control of an external input. Internal sensors are
provided to monitor main-board temperature and net current from the regulator. The
DC3 has a single integral, military standard connector.

Application

* Motorcycles

Electrical
« Peak phase-phase input voltage not to exceed 200V
« Input current not to exceed 25A rms per phase
« Alternator source impedance must exceed 50 mOhm
« Typical output voltages at 25°C:
e« 143V at0A
e« 13.7V at 22A on 14V_SW output
« Voltage can be factory set between 13V and 15V
« Output voltage thermal drift less than -3mV/°C
« When the internally rectified alternator voltage falls below the nominal regulated output voltage, the output voltage tracks the input
voltage down to about 5V output
e Current output 22A max
« Current sensor characteristics:
* Isensed = Vsensor * 6.666 — 3.333
* Accuracy better than +/-0.5A
« Temperature sensor characteristics:
+ Tsensed = Vsensor * 114.0 - 183.9
« Accuracy better than +/-1°C over 0 to 100 °C
« Regulator will operate with or without a battery connected to 14V_BAT. Quiescent current drain from battery when alternator
stopped is 6mA typical.
« Power Dissipation 58W at 15V 22A output

Mechanical
« Case material: see ordercode details, options:

« Magnesium, chromate converted and painted with black epoxys
¢ Aluminium, hard anodised and dyed black

* Weight: see ordercode details

Connector

« Integral, sealed, military standard connector AS0-14-35PN-9920
* Pin definitions

Pins 1to 4 Input Phase 1

Pins5to 8 Input Phase 2

Pins 9 to 12 Input Phase 3

Pins 13t0 16 14V_BAT (unswitched 14V o/p)
Pins 17 to 20 14V_SW (switched 14V o/p)
Pins 21 to 33 Ground

Pin 34 Current sensor output *
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Mcl.aren, Voltage Regulator
PLIED TECHNOLOGIE oc3

Pin 35 Temperature sensor output *
Pin 36 Sensor ground ref. !
Pin 37 14V_SW_enable

! To be left unconnected if feature not required

2 Connectto a 14V_BAT pin to enable switched 14V o/p
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Phases are interchangeable

Environmental
« Splash resistant to standard motorsport fluids
* Storage temperature -20°C to + 85°C
« Operating temperature -10°C to + 70°C as measured by internal temperature sensor
« Forced air cooling over the unit is essential
¢ Lids and screws sealed with silicone rubber
¢ Maximum humidity 100%

Design and manufacture is in-house, so if our existing designs do not suit your application, we can provide cost effective customised
parts to suit even the most demanding application. Please contact our technical consultancy service who will be pleased to help.
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Description Material Weight Ordercode
DC3 Voltage Regulator Magnesium <4509 O 030 650 028 000
DC3 Voltage Regulator Aluminium <520g O 030 650 028 001
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VicLaren ) Power Supply Unit

APPLIED TECHNOLOGIES

PSU-30V

Power Supply Unit
PSU-30V

The PSU-30V serves to boost and stabilise the car supply voltage from 14V nominal
to 30V stabilised. This is to enable actuators to be driven from a regulated 30V supply
instead of the unregulated 14V car supply. For solenoids, this allows faster actuation
times.

Application
« Provision of a 30V stabilised voltage supply.

Electrical
« Supply voltage 8V to 16.7V at full rated power
¢ Supply current quiescent <100mA
* Supply current operating <12.6A at 14V at full rated power

« Supply voltage not to exceed 16.7V continuous (unit has reverse polarity protection and is protected against momentary voltage

spikes of either polarity greater than 16.7V)
« Output voltage 30V+0%, -7% at 1A load
« Output current 5A max
¢ Output impedance 100mohm typ
« Temperature coefficient +£5mV/°C typ
« Current trip providing some protection against momentary short-circuits or short-term overloads
« Output protected against transients

Electro Magnetic Compatibility
« Complies with the essential protection requirements of 89/336/EEC

Connection definition
« Integral, sealed, military-standard connector Lemo EHS.1F.308.XLC
« For PIN numbers please contact our technical consultancy department

Mechanical

« Case material magnesium alloy, chromate converted and painted with black epoxy
¢ Weight 1609

Environmental
« Splash resistant to standard motorsport fluids
« Temperature not to exceed 65°C at the centre of the top lid during operation — modest forced convection is advised
« Storage temperature -400C to +850C
« Vibration 100 to 1000Hz, all axes, 24 hours
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McLaren ) Power Supply Unit
PSU-30V
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Mcl.aren’
APPLIED TECHNOLOGIES

Hybrid
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Mclareﬁ, E-Motor

APPLIED TECHNOLOGIES 120kW / 130Nm

E-Motor
120kW / 130Nm

The 120kW E-Motor is a synchronous permanent magnet motor/generator primarily
intended for hybrid and electric vehicles. The unit is powered via a high voltage three-
phase electrical connection from an inverter, such as McLaren Applied Technologies’
MCU-500.

IS
o
=
=
©
9
L

An advanced liquid cooling scheme allows the motor to achieve sustained high power
operation given the unit’'s modest size and weight.

When combined with the MCU-500, and powered from a 535V DC bus, the unit
can be controlled via torque and/or speed demands via a CAN bus. The same
performance characteristics can be achieved in motor and generator modes of
operation.

Key Features

* Permanent magnet synchronous motor
*« SPM type
« High power density

Performance
« Power and torque:
120kW / 130Nm (transient)
110kW / 110Nm (continuous)
¢ Maximum speed 17,000rpm
« Efficiency 96% (120kw, 13,000rpm)

eMotor Power Curve

80

60
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40

——Peak Torque (Nm)
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Speed (rpm)

Electrical

« Input type: high voltage sinusoidal three-phase

« Nominal bus voltage 545V

« Maximum bus voltage 630V

« Minimum bus voltage 420V (for full performance)
¢ Leakage current <15mA

Mechanical

« Case diameter 185mm
¢ Case length 254mm
* Mass 26kg

Instrumentation and Diagnostics
¢ One Resolver for commutation
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McLaren’ E-Motor
120kW / 130Nm

APPLIED TECHNOLOGIES

Cooling
¢ Max inlet temperature 55°C
¢ Min flow-rate 20l/min
* Pressure drop 0.6bar @ 20l/min
¢ Coolant type 50/50 water/glycol
* Max pressure 5bar

Environmental
« Air temperature:
-20°C to 90°C (operating)
-20°C to 120°C (static)
¢ Max motor skin temperature 65°C
« Rated to IP67
¢ Maximum mounting vibration 30g
« Complies with the essential protection requirements of 89/336/EEC
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Description Ordercode

E-Motor-120kW 0O 030 525 000 001
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Mcl.aren, Motor Control Unit
APPLIED TECHNOLOGIES MCU-500 / MCU-510

Motor Control Unit
MCU-500 / MCU-510

The MCU-5xx is a combined inverter and DC/DC converter for use in hybrid
and electric vehicles, suitable for both automotive and motorsport applications.
Permanent magnet synchronous motors of surface or interior types are supported.
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A high DC bus voltage coupled with liquid cooling allows for high motor power in a
very compact and lightweight unit. The unit is self contained, and designed to be
sited adjacent to a high voltage battery assembly. Output terminals provide the high
current electrical connection to the motor.

Full synchronous closed-loop motor control is provided, with a target torque demand
being received from the vehicle’s electronic control unit through a CAN interface.
Calibration can be via 3" party automotive calibration tools that support the industry
standard XCP interface or via our System Monitor calibration tool.

This unit is designed and manufactured in-house. Bespoke variants can be provided i ‘.\\
to suit customer requirements. A e ™
3’@ it | &
T ek

Key Features
¢ Low volume and mass to power ratio
« High power capability
« Motor type: Permanent Magnet Synchronous
¢ SPM - supported
¢ IPM - supported

« Torque demand supplied through vehicle CAN link

« Delivered torque derived from motor currents and transmitted through vehicle CAN link
¢ Field weakening supported

« Separate supervisor processor included for safety

« Capacitive discharge circuit included

Inverter

¢ Maximum current 500A rms

¢« Maximum DC bus voltage 700V

« DC bus input capacitance 232uF

« Switching frequency 16kHz (switches to 8kHz at low motor speeds)

DC/DC Converter

¢ Maximum current 250A
« Output voltage 12-16V (selectable via CAN)

Electrical
¢ Supply voltage 8-16V

External Sensor Inputs

« Two Pt1000 (-50°C to 250°C)
¢ One Resolver

Internal Diagnostics

¢ One DC link voltage

* One DC link current

« Three Phase current

« Six Inverter temperatures

« Two cold plate temperature

Communications
¢ Three CAN interfaces
« Vehicle interface (500kbps)
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Mc..al'en, Motor Control Unit
MCU-500 / MCU-510

¢ XCP interface (1Mbps)
« Motor control monitoring interface (1Mbps)

« Vehicle CAN message protocol defined according to customer requirements

Cooling
¢ Max inlet temperature 55°C
« Min flow-rate 20l/min (to achieve rated specification)
* Pressure drop 0.5bar
¢ Coolant type 50/50 water/glycol
* Max pressure 5bar
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Mechanical

¢ Volume 16litre
¢ Mass 15.8kg
« Dimensions 430mm x 201mm x 214mm

Environmental

* Rated to IP66
* MCU-500 (Automotive specification) meets Automotive Standard REG 2004/101/EC
< MCU-510 (Motorsport specification) complies with the essential protection requirements of 89/336/EEC
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Mclaren, Motor Control Unit
APPLIED TECHNOLOGIES MCU-500 / MCU-510

22651

TABLE 1 Connector Details.

Tonnector Deseriplion Tyco Port Mber | Colour
35 way Unit Connector +T76%3-5
35 way Hommess Comector | T76%4-5
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Description Ordercode
MCU-500 — Automotive Applications 0O 030 072 022 000
MCU-510 — Motorsport Applications O 030 072 022 001
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INOLOGIE Permanent Magnet

Alternator
Permanent Magnet

Permanent magnet alternators can tolerate high ambient temperatures and vibration
allowing them to be directly mounted to racing engines. The separate regulator can
be mounted in a location where the temperatures and vibration levels are lower.
When used together with the DC2 “Buck” regulator, the alternator provides high
current, at stable voltage, over a large range of rotation speeds from a very small and
lightweight package.
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Application

« Single-seat racing cars and motorcycles.

Electrical
« Output three-phase alternating current

Rectified output current when used with a DC2 regulator 25A (typ.), 30A (max)
« Rectified output current when used with a PB2006 powerbox 55A (typ), 60A (max)
« Frequency 750Hz on each phase at 15000rpm

A detailed performance chart is shown at the end of this product summary.
"An output of 40A can be achieved with special cooling

Environmental
« Splash resistant to standard motorsport fluids
¢ Maximum humidity 100%
¢ Maximum temperature:

Stator 220°C (250°C short term)
Bearings 170°C
Rotor 150°C

Mechanical

¢ Aluminium alloy body, hard anodised and dyed black

¢ Maximum speed 18000rpm

« Bi-directional rotation

« Rotor balanced to <0.7gmm at 4700rpm

« Spline to NF-E22-144, Major dia. 9.48mm. Other splines of similar diameter can be provided
« Weight, including cable, is shown on the order details.

Design and manufacture is in-house, so if our existing designs do no suit your application, we can provide cost effective customised
parts to suit even the most demanding application. We can provide special mounting and shaft arrangements and can optimise the
output characteristics to suit your application. Please contact our technical consultancy service who will be pleased to help.

Connection Definition
« 55 spec 22AWG cable (four wires for each phase)
« Cable length is shown on the order details but any length is available on request
« Various automotive and military standard connectors are available
« Connection:

Red wires (4) Phase 1
Green wires (4) Phase 2
White wires (4) Phase 3

Phases are interchangeable
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Performance with a DC2 regulator (13.5V into a resistive load with 1500mm cable at 25°C) for short and standard parts, with a
Powerbox PB2006 into a resistive load with 1000mm cable at 25°C for the 60A version:

Current 0

(A)

Speed Std 2000

(rpm) Short 2300
60A 1000

2440
2700
1250

5.2 HOLES
G 72 PCD

Description

Standard Length

1500mm

10 15

2780 3180
3050 3450
1750 2100

54.58-0.03

Cable Length

258.5

SECTION A-A

20

3670
3900

2400

Weight

<9009

27

4680
4800
2800

DETAIL B

30 48 60
5360

5400

3000 4000 4500

CABLE EXIT
ON 39.5 PCD

Ordercode

O 030 650 017 000

159

®
o
=
=
(S}
D
L




Alternator
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55.2
37.4

28.5
20.5
1

°

CABLE EXIT
ON 385 PCD

56.00-0.0%
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@5.2 HOLES 'J /I_—_| \
OM 73 PCOD
( @
-
SECTION A-A DETAIL B

Description Cable Length Weight Ordercode
Short Length 1500mm <810g 0O 030 650 017 011
Short Length 2000mm <835¢g O 030 650 017 016

22

CABLE EXIT
0N 395 PO

e {7

@ 52 HILES
ON @72 PO

s

SECTION A-A

OETAIL B

Description Cable Length Weight Ordercode

60A 1500mm <1620g O 030 650 017 035
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Bike Alternator
Permanent Magnet

Permanent magnet alternators can tolerate high ambient temperatures and vibration
allowing them to be directly mounted to racing engines. A separate regulator is
required. This can be mounted in a location where the temperatures and vibration
levels are lower.

Electrical

« Output 3 phase alternating current
¢ Cut-in speed 1,700rpm
¢ Frequency 750Hz on each phase at 15,000rpm

Performance with a DC3 regulator (14V into a resistive load with 1500mm cable at 25°C)

25 4

20 A

=N
[@)]
I

Output (A)
I

Operating
Region

[8)]
I

0 T
1000 3000 5000 7000 9000

Alternator Speed (rpm)

Note: Running outside of the operating region should be avoided.

Current (A) 0 5 10 15 20
Speed (rpm) 1700 3100 4800 6400 8000

Cable and Connection Definition

« 55 spec 24AWG cable
¢ Cable length is shown order details but any length is available on request
« Connection (four wires per phase):

Red wires Phase 1
Green wires Phase 2
White wires Phase 3

Phases are interchangeable

Mechanical
* Weight 460g (excluding cable)
¢ Aluminium alloy body, hard anodised and dyed black
¢ Maximum speed 18,000rpm
« Bi-directional rotation
« Polyester cable boss for strain relief to body

Environmental
« Splash resistant to standard motorsport fluids
¢ Maximum humidity 100%
e Maximum temperature:

22
8600
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McLaren ) Bike Alternator

Permanent Magnet

Stator 220°C (250°C short term)
Bearings 170°C
Rotor 150°C

[
o
)
EXTERNAL SPLINE DETAIL (TQ ANSI BS2.1 1970) 8
NUMBER OF TEETH ..o 12 L
MODULE . - 32164
PRESSURE ANGLE 30"
PRIMARY DIAMETER ..................... 9.
MINOR DIAMETER . ........... B.268 - 8.471
MAJOR DIAMETER 8.810-8.900
BASE DIAMETER ... 82488

LENMGTH: SEE

.a0g
@ 42 Q034 (g7

P: 0.8 %45
= 1
@1‘;20 -{.p 10.5
Q—“‘ 1 0.5 % 45
o, oy @ .3 %
i 7% ;i;
35 205 105,
51,5 I ==
535
Cable Length Ordercode
1000mm 0O 030 650 017 022
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F-Type Alternator
Up to 90 Amps

The F-Type alternator has a specially wound stator to achieve high power output in a
small, low weight package. High current diodes are used in the rectifier and internal
fans provide forced air cooling. The output is controlled by a regulator inside the
alternator. The units are assembled with stiff brush springs and extra flexible wire to
connect the stator to the rectifier. The stator is pegged to the body and all screws are
locked. High quality bearings are used to enable the alternators to run at high speeds
(up to 18,000 r