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Introduction

Thank you for your interest iour products The purpose of this manual is to provideswers
for potentialquestions tlat might arise concerning ouline ofclosed/open course GPS based
data systems, along with our sensors, digital displggsigesand related components.

wl OS LJyga@histony pf designing and manufacturing data systems for a broad range of
worldwide motorsportansuresthe customemwill be receiving the finest data logging products
availableThedesignz ¥ wl OSLJ 1 Qa Dt{ o6FaSR RIFIdF f233SNA
GPS data loggers developed for NASCAR, begimrtimgyear 2000. Thiengineering

background provided the perée proving groundfor our hardware and software, thus

resulting in our current line of GPS based data logger pisdu

la y20SR Ay (GKS wl OSLI {1 tNBRdzOG / 2YLI NRAazy a
based data loggers offer excellent value vicggwhen compaed to similamproductsfrom
variousdata systenmanufacturers.

If you have questions concerning anjormationin this manual, please feel free twontactus,
as weare always happyo provide assistance.

Racepak Data Systems

30402 Esperanza

Rancho Santa Margarita, CA 92688
Phone: 1949-709-5555

Fax: 1949709-5556
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Terminology

Before reviewing this manual, we have found it helpful to provide an overview of some of the
most commonlyreferencedRacepak terms.

Analog Data created by the reading of a voltage change sent from a sensor

Configuration FileSetup file for the data logger. Saved as a .rcg file

Canbus The specific name of the technology utilized to create the Vnet sensor sygtem
method of transmitting multiple external inputs over two wires.

Channel The input from or sensor, as defined by the data logger.

Data LoggerSee Data Recorder

Data RecorderThe vehicle mounted hardware device that collects and stores data transmit
from the sensors

Digital: A sensor or signal that has only two values, off or on sutheasieasuring of ignition
pulses to calculate Engine RPM

Downloady ¢ KS LINPOS&a 2F GUNIXYAFSNNAY3I RIFEGE 3
PC using the Datalinkll software, in order to graph and analyze data. Memory card data m
downloacked through the Datalinkll software and cannot be open directly from the memory
card.

HZ Number of times per second. Used to define logging or sample rate. Example: 4Hz
represents data that is saved 4 times (every .250) per second.

KB:Abbreviation forkilobyte, which represents one thousand bytes of information.

Logger:See Data Recorder

Logging RateThe number of times per second, which the data logger records incoming dal
from a sensor and is defined as Hertz, or Hz. Each sensors logging rdie define by the
user.

MB: Abbreviation for megabyte, which represents one million bytes of information.

Runfile The file created when a run is transferred from the data logger memory card to the
dza S NJA Runfild istsaved as a .rpk file.

Sample Rat: See Logging Rate

microSD Memory Cardviicro Secure Digital compact flash memory card

SensorA device that converts a physical property, such as pressueea voltage signal

Start Logging ChanneThe channel that is used to start the logging gex

Vnet ChannelAny sensor that is connected to the Vnet port of the data logger

Vnet: Racepak exclusive that allows multiple sensors (analog or digital) to transmit their de
over a single cable, back to the data logger.

Vnet SensorAny sensor thatonnects tahe Vnet input. Factory programmesknsors arglug
and play, with calibration, channel name and scale values automatically populated in the
Racepak softwargbased on an EdiRead softwareommand.
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Product Details

Racepak Data Logger Compaison Chart

EachRacepalGPS based data loggprovidesthe same base informatiornThe differences are
found inprice, the number of externasensor inputs and logging ratas shown in the following

chart.

G2X IQ3 Logger Dash G2X Pro
Base RetaiPrice $943.50USD retall $1395.00USD retail $1895.00USD retail
External Sensor Inputs| 12 32 71
Sensor logging rate 100Hz max per channe| 100Hz max per channel 100Hz/1000Hz
Memory (from factory) | 128MB SD (2GB max) | 512MB microSDL6@B max)| 128MB SD (2B max)
Maximum Memory 2GBSD card 16GBmicroSD card 2GBSD card

Recording Time

128MB = 20+ hours
User can install larger
memory cards, up to
2GB

512 = 60+ hours
User can install larger
memory cards, up to16GB

128MB = 20+ hours
User can install larger
memory cards, up to
2GB

GPS Speed

Yes

Yes

Yes

Recording Process

Automatic, doe not
overwrite

Automatically, does not
overwrite

Automatic, does not
overwrite

Engine RPM Input Yes Yes Yes
Accel G Meter Yes Yes Yes
Lateral G Meter Yes Yes Yes
Vertical GMeter No Yes No

Battery Voltage Yes Yes Yes
Lap Time & Number Yes Yes Yes
Predictive Lap Time Yes Yes Yes
Track Mapping Yes Yes Yes

Download Method

SD card reader

SD card reader

SD card reader

Programming Method

Serial cable to user PC

Serial cableéo user PC

Serial cable to user P(

Items included in base
package

G2X Data Logger

G2X Display Dash
128MB Memory Card
PWR/GND/Engine RPN
Harness

Cigarette Adapter
Programming Cable
USB/SD Card Reader
Datalinkll Software
Install/User Manual

IQ3 Data Loggr Dash
512microSD Memory Card
PWR/GND/Engine
RPM/External
Warning/Programming
Button Harness
Programming Cable
USB/SD Card Reader
Datalinkll Software
Install/UserManual

G2X Pro Data Logger
128MB Memory Card
PWR/GND/Engine
RPM harness
Programming Cable
UP/SD Card Reader
Datalinkll Software
Install/User manual
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Feature Highlights by Data Logger

G2X

S

Includes cigarette power adapter. Very popular for easy, quick install situations
Includes digital display dasAny 5 sensor inputs may be displayed on dash

GPS eliminates need for wheel speed senbegcon transmitter and receiver
GPS provides lap time, number, and predictive lap time

12 external sensor inputs typically exceed needs of average customer

Large memory capacity

IQ3 Data Logger Dash

arwdE

All in one @sign eliminates need for external data logger

GPS eliminates need for wheel speed sensor, beacon transmitter and receiver
GPS provides lap time, number, and predictive lap time

32 external sensor inputs

Large memory capacity

G2X Pro

1.

©ONOOGOA~®WDN

Professional levadata logger

Does not include dasiCan utilize G2X mini dash, 1Q3 Display or UDX dash
Popular sensors available in kit form

GPS eliminates need for wheel speed sensor, beacon transmitter and receiver
GPS provides lap time, number, and predictive lap time

71 external sensor inputs typically exceed needs of average customer

Large memory capacity

Fast logging ratezightchannels at 1000hz each



Racepak Dealer ManualOpen and Closed Course Data Systems

External Housing Connector Comparison by Data Logger

! !

GPSANTENNA PWR/RPM (B) PWR/RPM (ANetV GPS Status LED SD Card Programming Port

G2X

Warnings  Shift Lights ~ Memory Card  Shift Lights  Warnings

GPSANTENNAV-Net PWR/RPM  Programming Port

.:/Racepak

1Q3

GPSANTENNARPM1-4 ANALOG# Analog 8 V-Net GPS Status LED SD Card Logging Button Programming Port

G2XPro
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Details by Data Logger

G2Xz Plug and Play Data System

The G2X was designed to be a Plug and Play data system. The use of GPS eliminates the
necessity of wheel speed sensors, on board beacon receivers and trackside transmitters. Lap
time, lap number, predictive lap time, spd and track mapping are all provided by the internal
GPS board.

TypicalApplication

T

1
il
T
T

Track/driving days

Road(circuit) racing (automotive or motorcycle)
Autocross

Boat / Watercraft Racing

Snowmobile Racing

Advantages

1.

Quick Installation:Included cigare# power adapter and use of GPS allows for
installation time under 5 minutes. Once logger is secured in vehicle (hard mounted or
Velcro) customer simple connects power (by included cigarette power adapter or
including power/ground harness) and mogmhagneic antenna in or on vehicl®ash is
not required for data logger to function

No Wiring Harness forSensorinputs: All Racepak GPS based data loggers utilize a
canbus (what we call Vnet) sensor input. Unlike other systems, inputs can be RPM,
thermocouple travel, air/fuel, temperature, pressure or event. See Semssotion for
additional details

Automated Start and StofRecordingProcess:From the factory, the G2X starts

recording data when the vehicle exceeds 25 mph. When the vehicle drops below 25
mph forlonger than 30 seconds, the data file is numbered, saved and closed out. When
the vehicle exceeds 25 mph again, a rféavis created. Start recording channel and
value, along with stop recording time can be programmed by customer

Cost:The data providedby the G2X is highly accurate and higidpendable and
comparable to systems costing substantially more

Resultsvs. Cost: Typical users report immediate reduction in lap times, following a basic
review and understanding of data. Few race camponentsrelated purchases equal

the reduction in lap times, when compare to a G2X data logger

10
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Q3 Data Logger Z All in One Design

The 1Q3 Data Logger was designed to bénAlline data system. Housed inside the fully
programmable dashrea GPS board, 3 axis Gtere 32 channel data logger and 512MB
memory card. The use of GPS eliminates the necessity of wheel speed sensors, on board
beacon receivers and trackside transmitters. Lap time, lap number, predictive lap time, speed
and track mapping are all provided the internal GPS board.

TypicalApplication

l

T
T
T
1

Road(circuit) racing

Boat / Watercraft Racing

Snowmobile Racing

Truck/Tractor Pulling

Performance Instrumentation (IQ3 Logger Dash and I1Q3 Display Dash)

Advantages

1.

2.

Reduced Installation ClutterThe aHlin-one design means there is no external data
logger, GPS module or memory module

No Wiring Harness forSensorinputs: All Racepak GPS based data loggers utilize a
canbus (what we call Vnet) sensor input. Unlike other systems, inputs can be RPM,
thermocouple, trael, air/fuel, temperature, pressure or event. See Sensor Section for
additional details

Programmable DisplayAlong with fully programmable shift lights and warning lights,
information can be display on 4 pages, toggled through by optional external lsutton
ReplaceUp to 24 Gauges:When compared to the cost of performance gauges, the 1Q3
provides the ability to display a vast amount of information at a cost effective price
EFl Interface2 KSy dziAf AT SR gAGK 2yS 2F wlhnhs L | Qa
EFI section of this manydahe 1Q3 becomes a fully integrated part of the vehicle, while
the cost of the EFI module vs. the sensor data availabiasidy improved, when
compared to standard external sensors

11



Racepak Dealer ManualOpen and Closed Course Data Systems

G2X Pro Data Loggerz Professional Level

The G2X Pro is our professional level data logger. The ability to input up to 71 total sensor
inputs, along with the capability to record data on 8 of 71 channel®80 Hzmaximum
logging rate separates the G2X Pro from the IQ3 and G2X.

TypicalApplicdion

l

il
il
il

Circle Track (Oval) Racing

Road(circuit) racing (automotive or motorcycle)
Boat Racing

Multi-Engine Applications (pulling, etc)

Advantages

1.

2.

71 External Sensor Input3his feature insures professional level teams of adequate
sensor inputs
High Speed.ogging RatesAnalog 14 and Analog-B ports of the G2X Pro provide the
ability to log 8 sensor inputs up to 1000HZ each. Typical uses include shotleigide
or accelerometer inputs, for use with 7 post rigs or other motorsports simulation
programs
No Wiring Harness forSensorinputs: All Racepak GPS based data loggers utilize a
canbus (what we call Vnet) sensor input. Unlike other systems, inputs can be RPM,
thermocouple, travel, air/fuel, temperature, pressure or event. See Sensor Section for
additional details
Sensor KitsSome of the most commonly requested sensor items are available in pre
packaged kit form, simplifying the ordering and stock process. See additional
information in the Sensor sectiasf this manual
Cost:A G2X Pro, with the addiin of our Four Shock and Steering/Throttle/Brake/Brake
Packae, retails for approximately $5000.00S DollarsThis offers a substantial savings
over comparable systems
Multiple Display Dash Choicesthe G2X Pro can utilize one of three dash products
offered by Racepak

a. G2X Mini Display

b. 1Q3

c. UDX

12
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How to Select the Correct Data Logger

With three different data loggers, a multitude of sensors and 3 display dash choices, the
selection of a data logger can at first glance appear to be intimidating. Howeilejust a few
guestions, the correct data logger/dash comédiion can quickly be determined

What Type of Motorsport is the Data Logger to be Utilized ?

a. The G2X is best suited for entry level, with a basic display dash. Easy install and
removal is thekey. Customers looking for basic lap time, speed, track mapmng
meter dataand downloaded datavill find this to be an excellent product.

b. The IQ3 is best suited for use when a digital dash will be utilized as the primary
method of instrumentation, along whtthe information provided by the data
f233SNW» {AyOS (KS Lvo O2yiGlAya AYyuGSNyl!
type of product, but rather design for permanent installation as orientation of
the G meters is important

c. The G2X Pro is typicallyilized in Circle Track (oval)/ Road Racing due to
available sensor kits designed specifically for the G2X Pro, truck/tractor pulling
with multiple engines and multiple engine boat racers

How Many External Sensorswill be Added?

a. The G2X is limited to 12s&or inputs. While this is more than adequate for
many customersit is important to nsure future sensor needs will not exceed
the capability of the G2X

b. The 1Q3, with 32 sensor inputs, will meet the need of many customers looking
for an integrateddigital display / data logger solution

c. The 71 sensor input of the G2X Pro is more than adexifor most any type of
motorsports.The cost difference between the G2X Pro and 1Q3 / G2X must be
balanced by the need for high speed logging rates on the 8 analog inputs of the
G2X Prdtypicallyutilizedfor shock and ride height tr&a sensors)

Will Shock Sensoss be Utilized?

a. If so, the G2X Pro is currentlyetidata logger to be utilized, as the 8 high speed
Analog inputs are required in order to obtain valid high speed logging data, such
as Shock Velocities.

Essentially, once the above three questions are answered, the correct data logger can then be
selected.

13
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Racepak Data Loggers vs.Other Manufacturers

CKS F2tf26Ay3
loggess and offerings from competing data acquisition manufacturers. Each comparison is
based on the product that most resembles the Rad¢epaduct, in terms of cost and features

aSOlAzy

G2X vs Tragmate vs. AIM Micron3 Gold

LINE A RS a

O2YLJ] NRAa2Yya

G2X Tragmate AIM Micron3 Gold
MSRP $94350USDretail $999.00USDretail $999.00USDretail
Memory 128MB up to 2GB Unsure? 8MB internal
Included Internal Engine RPM Accel G Engine RPM
Sensors Battery Voltage Lateral G Lateral G
Accel G GPS Speed Wheel Speed Sensor
Lateral G BeacorReceiver
GPS Speed
Total External Sensor | 16 7 4
Inputs
Total Dash Pages 2 1 1?
Total Warnings 0 0 4
Sequential Shift Lights| Yes No Yes
Sampling Rate 100hz per channel 200hz
GPS Included Yes No
Gear Indicator Yes No Yes
Sweep Tach No No Yes
Predictive Lagrime Yes Yes No
Best Lap Time Yes Yes No
Lap Time Provide By | GPS
Split Time Provided By| GPS GPS Beacon Transmitter
(not included)
Download Method SD Memory Card USB cable to PC
Integrated Video Yes Free Yes $199.00 No
upgrade
Items Included Data Logger Data Logger Dash Logger
Display Dash Display Dash Beacon Redeer
GPS antenna GPS Antenna Wheel RPM Sensor
PWR/Ground/EngineRPM harne| Power Cable Software
Cig lighter adapter Cig Adapter UserManual
128MB memory card Software
USB card reader UserManual
Programming cable
User Manual

*Note: Prices as of March 2009
** Every attempt was made to provide accurate comparison information, as provided by

O2YLISGAG2NRA

2ytAYS 680ariSao

14
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IQ3 vs. RaceTechnology DL1&Dash2 vs. Aim MXL Pistavs. Stack

Q3

DL1 with Dash2

AIM MXL Pistdro 05
With GPS Module

Stack ST8812S Logg
Dash

MSRP $1395.00 USketail | $1399.00 USketail | $2600.®M USDretail $3195.00USD retail
Memory 512MB microSb 2GB 8MB 2MB Upgrade to
user can install up 16MB for fee
to 12 GB
Included Accel G Accel G Accel G Engine RPM
Internal Sensorg Lateral G Lateral G Engine RPM Lateral G
Vertical G Vertical G Battery Voltage
Battery Voltage Beacon Receiver
Engine RPM Wheel Speed
Total External | 32 13 10-not including EFI 9 Umrade to 22 for a
Sensor Inputs fee
Total Dash 4 5 2 Unsure. At least 5
Pages items on one page
Total Warnings | 4 6 6 Yes- unsure
Sequential Shift| 10 6 10 No. Can be added as
Lights optional module
Sampling Rate | 100hz Unsure 50/100/500hz 50hz / 250hz
GPS Included Included Optional- $599.00 No
MSRP
Gear Indicator | Included Included Included No
Sweep Tach Included Included Included No
Predictive Lap | Included Included Requires install of wheg No. Requires module
Time speed sensor/beacon | upgrade
receiver
Best Laplime Included Included Requires install of wheg Included
speed sensor/beacon
receiver
Lap Time Includedg GPS Includedg GPS Beacon Receiver or Wheel speed sensor
Provide By Optional GP$599.00 and beacon
Split Time Includedg GPS Includedg GPS Beacon Receiver or Wheel speed sensor
Provided By Optional GPS and beacon
Download microSD memory | Compact Flash card| USB cable USB Cable
Method card to PC to PC
Integrated Included- Yes No No No. Upgrade for fee
Video
Odometer IncludedYes Includedg Yes Included- Yes Yes
Items Included | 1Q3 DL1 Dash Logger Dash Logger
PWR/GND/RPM Dash 2 Harness Harness
harness Beacon Receiver Beacon Redeer

512mb micro SD
memory card

USB card reader
Programming Cable
User Manual
Software

Wheel RPM Sensor
Software
User Manual

Beacon Transmitter
Wheel Speed Sensor
User Manual
Software

*Note: AIM MXL Pista Pro 05 with optional GPS module is $2600®fces as of March, 2009

15
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G2X Pro vsPi Club vs. Motec vs. CDS vs Stack

G2X Pro PlDelta Lite Motec ADI2 Dash | CC5CP 30@ STACK
Logger

MSRP $1895.00 USD | $4425.00USD $6569.00USD $179500 ??7?7?

retail retail retail USD retail
Memory 128MBSD p to | 4MB 8mb Basel12K??

2GBcan be Upgrade taup to | Upgrade to 16MB | Upgrade to

utilized 8MBfor a fee for a fee 4AMB
Included hternal | Engine RPM Battery Voltage | Battery Voltage | Engine RPM
Sensors Battery Voltage | Accel G Accel G Accel G

Accel G Lateral G Lateral G Lateral G

Lateral G Temp Temp

GPS
Total External 71standard 14 included 22 standard Base of3? 64 Requires
Sensor Inputs Upgradable t??4 | Upgrade to 32 for| Upgrade to33 | use of

for afee a fee expansion
modules

Sampling Rate | 8@1000hz 500hz 1000hz 500hz 200hz

63@100hz
GPS Included No No No- $595.00 No

option

Predictive Lap Included ? Yes Yes Yes
Time
Download SD card to PC | USB Cable USB Cable Serial Cable USB Cable
Method
Integrated Video | Yes- Free NoUpgrade only | With upgrade to | No No Upgrade
Software 12 Pro only

*Note: Prices as of March, 2009
** Every attempt was made to provide accurate comparison information, as provided by

O2YLISGAG2NRa 2yfAyS gSoaridaSao
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Adding External Sensors, Dash or Gauges

Referring back to the previous External Features section of this manual, notice that while each
of our GPS based data loggers can input anywhere from 12 to 71 elxtema, there are no
terminals strips, array of mulpin connectors or other methods to connect all those external
inputs. Instead, we utilize two methods of connecting external inputs to the data loggers:

Vnet Port (canbus inputs)

The G2X, G2X Pro and 1Q3 are eaclipgea with a 5 pin Vnet connector
+y S A as teanhinOl&gyJdoria Method of transmitting all data from
external inputs over 2 small wires. As can be seen in the Vnet image to tif
right, the 5 pinsare Power, Ground, Shield, Canl and Can2. The tedhnica
term for this design is Canbus.

How Does It Work

Much the same way in that television, internet and telephone dataall transmitted on a
single cable. Externaknsordata isconverted from voltage, ohm, pulse, rpm etc signals into
coded bits of iformation bya+ y S i & ténmedrtd $oithe sensor, themansmitted over
the two wires back to the data loggérhe remaining 3 pins are for power/ground/shield.

Advantages
1 Eliminates bulky wiring harness. Since all data is transmitted on two ofvia&/fiet

wires, a single Vnet cable is routed through the vehicle

1 Smart Sensors: Vnet modules canféetory programmed with sensor information, such
as channel name, calibration values, etc

1 SensorsRacepak IntelGauges and or Racepak Digital dashaadhect to the same
Vnet cable

1 Multiple sensor types, such as voltage, ohm, rpm, event, temperature can all transmit
on the Vnet cable

1 Software is automatically populated with sensor setup specifications, with Edit / Read
function in Racepak Datalinkll gn@am. No manual setup of sensors

Analog Port

Vnet sensors are limited tb00 Hztimes per second) logging per sensor channel. When
monitoring movement sensors (such as shock travel) higher logging rates are required. The
DH- tNB A& Sl &asiliiR NdaEmd AndlogiBdytirdan to accommodate

this need. Each analog port can input the data from up to four analog sensors, while logging up
to 1000 HZor each input. Detailed information concerning the analog inputs along with
available snsor packages is provided in the G2X Pro manual, which can be downloaded at
www.racepak.com

The following section defines each type of external infseinsor, gauge, dasthat can be
connected to the Vnet cable, along with providing a basic systemairag
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Vnet Sensors/Cables

Vnet Cable

A Vnet cable routes the data from external sensors, gauges or dash back to the data logger
1 Factory terminated with a male 5 pin Vnet connector on on
end, female 5 pin Vnet connector on the opposite end
1 Single or muiple Vnet cables (connected end to end, much
like extension cords) can be utilized
T ! @I Af I 6808m) ihgfements\énet @bles cannot be cut
and terminated

Individual Vnet Sensor Modules

As previously discussed, Vnet sensors require the use oféa Ve Y 2 Rdzf S¢ Ay 2 NRSNJ (:
the sensor to the main Vnet cable routed back to the data logger. Each module
contains a male/female 5 pin Vnet connector, along with a pigtail leading to the
sensor, as showo the right.
1 Modules contain all programming fations of the sensor making for a
smart sensor
1 Can be connected anywhere there is a junction on the Vnet cable
(between two Vnet cables, at the end of a single Vnet cable)
1 Multiple Vnet modules can be daisy chained together

Preprogrammed Vnet Module & Se nsor

Each moduleand sensor aives with all functions of the sensor factory install in the module
such channel name, calibration values and scaling values. Any value can be changed by the
user, but this feature provides for an easy installation by theausr.

Non-Programmed Vnet Modules & Sensors
EachiterOl' y 06 S 2 NR S NBédv-prbgiamined &r@2tSmod&INANG sensor. The
customer then programmas desired.

Sensor Specifications
T ¢SYLISNF GdZNBE 2NJ t NBaadz2NBY MKyé£é bt ¢
T 9D¢Y o0& bt gdwelded folkadérdzy 3
1 Air Fuel: 18 x 1.5 mm female buqgvelded to header
{Syaz2NBE I NBoryRE W2AdAdj8F5¢0dzi Ydzad 6S Ay GKS al ysS
examplea variety of different rategbressure sensor can be used with a Vnet pressure module,
but a pressuresensorcannotbe attached to a temperature Vnet module.
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USM 4 Sensor Input Module

As noted in the previous section, Vnet modules are equipped with a
sensor cable that is factory terminated with the appropriate mating
sensor connector. While it is posklio shorten the sensor cahlen
alternativemethod is to use a USM module

Equivalent of 4 Vnet modules, contained inside a single housin

Provideghe ability to modify sensor cable lengths to suit

installation requirements

1 Each of four inputs can grogrammed as rpm, event, analog, resistive temperature
thus broadly expanding the use of the module

1 Multiple USM modules may be utilized, up to the total number of sensor inputs. For
example, an 1Q3 provides 32 inputs. 8 USM @ 4 inputs each = 32 inputs

1 Sensor cables available with factory install mating sensor connectors

1
T

USM temperature sensor cable with factory installed mating connecten n ¢ 0 o ® c| PN: 686CAAl44
USM pressure sensor cable with factory installed mating conneaton n ¢  6lang ¢ p { PN: 686CAP144
USM rpm sensor cable with factory installed mating connegtam n € 6 o ®c p a 0 | PN: 686CAM144

Each USM is connected to the main Vnet cable by means of a Vnet T cable that exits the end of
the housing.

Each Channel can be prognarad for any of the below inputs. Calibration and scaling values for
the listed temperature and pressure sensors are-jo@ded, in the Racepak software.

Channel 1 Channel 2 Channel 3 Channel 4

0-5V Sensor jput 0-5V Sensor jput 0-5V Sensor Output 0-5V &nsor Output
RacepakCoolantTemp | RacepakCoolantTemp | RacepakCoolantTemp | RacepakCoolantTemp
GM Air/CoolanfTemp GM Air/CoolanfTemp GM Air/CoolanfTemp GM Air/CoolanfTemp
Square Wave RPM Square Wave RPM Square Wave RPM No Square Wave RPM
Voltage Event Voltage Event Voltage Event Voltage Event

Ground Event Ground Event Ground Event Ground Event

/|0 f Bcludefl with WSV

USM (with cover removed)
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Racepak Intelli -Gauges
As previously discussed, Vnet sensors, Racepak gauges and Racepak digjtal
displayscanall be connected to the et cable routed back to the data Q
logger. 4 m

Much the same as sensors, Int€éilauges are connected to the Vnet cable
by means of a Vnet T connector exiting from the rear of the gauge. Multiple gauges are daisy

OKFAYSR (23SGKSNI 6¢& ke Msigadyd in linodntainiSg\he OmedTt S & €

connector.

Intelli-DlF dzZ3S& Go02NNRgeé (GKS aAraaylt FTNRBRY GKS +ySi
sending the information on to the data logger. Most any sensor offer by Racepak has a
correspondinggauge. Complete gauge information can be foumthe Performance

Instrumentation section of this manual

Racepak Digital Dash Products

While the G2X is equipped with a small display dash and the G2X Pro does not include a dash, it
is possible add an 1QG.2X or UDX display only dash to any ofstand alonedata loggers.

Again, each dash contains a Vnet port, providing the ability to simply connect the dash to the
Vnet cable routed to the data logger.

1 Any sensor information recorded by the data loggen be displayed on the dash
1 TheG2X can utilize a G2X dash, 1Q3 display dash or UDX display dash
1 TheG2X Pro can utilize a G2X dash, 1Q3 display dash or UDX display dash

Complete dash information can be found in the Performance Instrumentation sedtibiso
manual.
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EFI Vnet Modules

wl OS LJ | Qaoddeg fravideheCability to connect a single Vnet
module to the output of selected aftermarket EFI systems, with the Vne
modulethen connecting to the Vnet cable. EFI data is trantadito the
data loggeror stand alone dashwhich can then be recorded and/or
viewed onthe display dash EFI sensor data is considered the same as
Racepak external sensors, by the data logger or dash.

AEM Autronic Autronic Big Stuf 3 Corvette Accel Omnitek
SMC SM4 C6 2006 DFlI
SM2 V107 later
V109
EFI Engine RPM EFI Engine RPM EFI Engine RPM EFI Engine RPM | EFI Engine RPM | EFI Engine RPM | EFI Engine RPM
EFI Engine Load EFI MAP PSI EFI MAP PSI EFI Speed EFI Pedal Pos EFI Map PSI EFI Engine Load
EFI TPS EFI TPS EFI TPS EFI Voltage EFI TPS EFI TPS EFI Boost PSI
EFI Intake Temp EFI AF/1 EFl AF/2 EFIA/F 1 Oil Temp EFIA/F 1 EFI Map PSI
EFI H20 Temp EFI Voltage EFI Voltage EFI Boost PSI Trans Temp EFI Voltage Inj Pulse Width
Custom 11/12/13 EFIH20 Temp EFI H20 Temp EFI TPS EFI H20 Temp EFI H20 Temp Inj Duty Cycle
EGT Cyl/2/3/4 EFI Intake Temp EFI Intake Temp EFI H20 Temp EFI Inake Temp EFI Intake Temp | Timing Ign
EFI Voltage EFI Speed TB1 RPM EFI Gear EFI Boost PSI Timing Ign 1 EFI TPS
EFI AF 1 and 2 Ex Back P Wheel Speed Timing Ign 1 LF Wheel Knock Retard EFI Intake Temp
EFI Speed Inj Pulse W Man Temp Boost Stage RF Wheel Inj Pulse W EFI Water Temp
EFI Gear Timing Ign 1 Ex Back P Fuel PSI LR Wheel Inj Duty Cycle EFI A/F 1
Custom 1/2/3/4 Cam Angle 1/2 EFI Pan Vac RR Wheel Control Flags EFI Voltage
Inj Pulse W TB1 REPM EFI Gear 02 Correctia IAC Position
Timing Ign % EFI Oil PSI Torque EFI Error Code E1 Knock
Knock Rtard Yaw X
Custom 1/2/3/4 Brake Pos
Haltech Holley EFI MEFI 4B Motec ViPec FAST EFI CAN FAST Serial
M400 M600
M800
EFI Engine RPM | Engine RPM Engine RPM EFF Engine RPN EFI Engine RPM EFI Engine®M | EFI Engine RPMV
EFI TPS Man PSI MAN ABS PSI EFI MAP PSI MAN ABS PSI | MAN ABS PSI | EFI MAP PSI
EFI Oil PSI Throttle Pos Throttle Pos EFI TPS EFI TPS EFI TPS EFI TPS
EFI H20 Temp AF/Ratio Man Temp EFI AIF % Inj Duty Cycle EFI A/F1 EFIA/F 1
EFI Speed H20 Temp Battery Voltage EFI Voltage Inj Pulse W EFI H20 Temp | EFI Voltage
EFI Gear Charge Temp Water Temp EFI H20 Temp | EFI H20 Temp | EFI Intake Temp EFI H20 Temp
EFI MAP PSI Timing lgn Oil PSI EFI Intake Temp EFI Intake Temp EFI Voltage EFI Intake Temp
EFI Intake Temp | Idle Air Control Oil Temp Timing Ign 1 EFI Voltage Fuel Flow Timing Ign 1
EFI Fuel PSI Inj Pulse Width Pump PSI Engine Load Wheel Speed Timing Ign 1 Knock Retard
EFI A/F 1 AF/Cyl % Injector Pulse W| Inj Timing Inj Duty Cycle Injector Pulse W,
Inj Duty Cycle Speed Injector Duty C | Ing Timing Inj Pulse Width | O2 Diagnostic
Timing Ign 1 E1 Knock EFI Gear E1 Knock EFI Speed 02 Correction
Custom 1/2/3 Man PSI EFI Speed Custom 1/2/3/4 | Power Add Cor | Power Add Ena
Custom 1/2 02 Correction Power Adder

EFI Technologies
X3 X5

EFI Engine RPM EFI Voltage EFITPS Airbox PSI

EFI H20 Temp EFITimp EFIA/F 1/2

EFI Pan Vac EFI Fuel PSI

EFI Oil PSI
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How to Configure and Order a Data System

Determine the Data Logger: G2Xor 1Q3?
¢CKS dodzAf RAYy3IE 2F + whkOSLI |1 RFEGF aemisSy A
answering a few simple gs&ons, as shown below.

Qx

1. Which Data Loggetio Use?

a. G2X: Simple installation. Great for track day cars, use in multiple vehicles, road
(circuit) racing, watercraft, autocross. edash does not have to be installed
with data loggerperfed for customers requiring quk and easy track dat®ata
logger can simply be attached in vehicle, power connected, antenna mounted

b. 1Q3: Preferred when a digital dash / data logger solution is requiette G
meters, data logger and GPS are inside dash, resjpeemanent mounting of
dash in correct orientation

2. How Many External Sensors Will Be Added?
a. G2X:12 or less sensors
b. 1Q3: 13 or more sensors
Note that EFI inputs can total greater than 12 and still be utilized with the G2X

3. Tach Input TypeThe G2X, 1Q8nd G2X Pro are equipped to accept-a8y/, square
wave tach signal. If this is not available, the options are:

a. GMR Sensor: Converts the trigger signal from a coil on plug, coil pak or injector,
converting to a square wave tach signal. Available from Recep

b. Tach Signal Adapter: For use with single coil, points type ignition. Racepak PN
810-SNTACHDRV

c. None of the above. If necessary, an external RPM sensor can be utilized to
source RPM from a location such as the crankshaft pullensult theRacepak
catalog for RM sensor information

Sensor Selection

If sensors are to be added, it will be necessary to decide the best method for adding sensors
(individualVnet, USM, etc)The following provides basic tifix sensor selection
1. Temperature / Pressure / Event / TraVéRPM Utilize the USM module. This allows
the customer to select the appropriate sensor, purchase the mating sensor
cable/connector, cut the cable to length and connect the sensor cable to the USM
2. EGTthermocouple/ AirFueY | G At AT S-comflguded Mitetim@dule/sShsBr
combinations
Any Vnet sensor currently offered by Racepak may be utilized. For a complete Visiing
www.racepak.com Customesupplied sensors may also be utilized by the USM.
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System Order Flow Chart

Determine the Data Logge
G2X or 1Q3

How Many External
Sensors to Be Added?

Less than 12 Sensors

G2X IQ3 Logger

Select Sensors and
Determine Mounting

Location of Logger anc
Fxternal Sensors

Tach Input Type } Greater than 12 Sensors

) ) )

)

DetermineVnet ]
Extension Cable Lengtf Order System
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Example System Schematiz G2X or 1Q3 Data Logger Dash

Data
Logger
Digital Dash (G2X) / Vnet Extension Cable
= Usi
Vnet Extension Cabl g OgoTemp
H20 Temp
\ Fuel PSI
Oil PSI
— ;
Air Fuel =a
—~ Vnet Extension Cable
| 1 Air Fuel Vnet Terminator Cap
1/

Vnet Cable Lengths

In the above example data system, one U@btule, twoAir Fuel Sensomnd a digital dash
have been added tde data loggerln order to complete this system, all that needs to be
known is:

a. Distance from data logger to first sensor or sensors

b. Distance from first sensor or sensors to remaining sensors
+ySi SEGSyarzy O §30.488m incidBents Sriply hmdasufe e Ay mMH €
approximate distance from the datlogger to each external sensor or iteround up to the
YySIENBald mMHE AYONBYSY(d | yR 2 NRiSchdbe éonngce$SRER D w
to back and do not necessarily need Vnet extensioresab

w
_<
N

A Vnet terninator cap completes the system and is included with the 1Q3 and G2X Pro, but will
need to be ordered with a G2X, when adding external sensors.
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Ordering a Data System G2X Pro

The difference between the G2X Pro and the G2X and 1Q3 Ladagfers the addition of two
Analog ports, located beside of the Vnet port. The Analog ports provide the ability to record
each Analog sensor input up 1900 Hzper channel.

The most common utilized sensors for the Analog ports are:
Shocks

Ride Heights

Infrared Tire Temperatures

Strain Gauge

Load Cells

arwdE

To simplify the ordering process, Racepak has designed a number of sensor packages, intended
for use with the G2X Pro, as shown below:

Packages Asphalt (circle or road race) | Dirt Circle Track (oval)
Steeing, Throttle, Brake Front &| 620KFSTBB 620KTFSTBEDT

Brake Rear

Four Shock Travel Package 620-KT4SHOCK 620KTFASHOCKOT
Four Ride Height Sensor Packag 620KTFRIDEHT

Infrared Tire Temperature Contact Racepak

Package

Much the same as the previsisystem schematic, the G2X Pro utilizes Vnet extension cables

for the Vnet channels. However for the Analog channels, IM cables are utilized. While appearing
much the same as a Vnet cable, an IM cable contains 7 pins and black male and female
connector emls (as opposed to the blue Vnet connector ends)

IM cables are measured and ordered the sam&@st extension cable, and as such are
I gFAflFoftS AYy MHE AYONBYSyilao

The following page provides an example G2X Pro schematic, with a Steering, Throttle, Brake
Brake package, 4 Shock package and Ride Height package.
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Example System Schematiz G2XPro

Steering, Throttle, Brake 1, Brake 2 Module
\ Front: Two Shock, Two Ride Height Module
Vnet 4 Channel High Res Module

5FaK /lof

I Vnet Terminator Cap

/I Vneli a¢/ ¢
Display Dash /

Vnet Terminator Cap =

+y S Gcduee’?

Rear: Two Shock, Two Ride Height Module

26




Racepak Dealer ManualOpen and Closed Course Data Systems

Software

Each type of motorsports places differeeguirements on the software As suchRacepak has
created threedata logger setup fileglesigned to cover a variety of motorsports.

Road Racing(circuit) / Circle Track (oval) / Auto Cross Features

Track Mapping with Segment Times
Lap Time & lap Number
Predictve Lap Time
Fastest Lap Time
Accel G, Lateral G, Vertical G (1Q3)
Battery Voltage
Engine RPM
8. GPS Speed
When utilized in closed course racing (circle track, road racing, boating) the data logger obtains
GPS data to provide speed and lap tim@rmation tothe driver. Track mapping with segment
(split) times are derived from GPS and accelerometer data and is avddabdéxiewupon
R2gyf2F RAYy3a (2 (0KS dzzaSNna t/

NogakwNRE

Boat Racing Features (requiring lap time and mapping data)

While boat racing utilizes the sambave features, Racepak has added additional features
specifically for the boat competitor:
1. Prop Slip& Prop SpeedAllows display of Prop Slip on dash. Requires input of prop
diameter, prop pitch and final gear ration, along with a tach signal input
2. User [2fined Start / Finish Distance: Dash lap time data is available to the driver upon
marking of the start / finish location while on the course. By providing the ability to
RSTAYS GKS RAAGIYOS GKA&A Dt{ LRAYG afz221a
available regardless of the varying width the boat takes as it passes the start finish
location

Tractor / Truck Pulling Features

When utilized for motorsports that do not require timing and track mapping information ( such
as pulling) the 1Q3 functions asstandard 32 channel data logger, but with the unique ability to
provide an accurate method of obtaining ground speed without the use of vehicle mounted
sensors.

Demo Runs

9F OK aSiddzd FAES Aa | @LFLAfFofS F2NinstaBedSOGA2Y >
variety of demo runs aralsoavailable in the Datalinkll softwaravailable foronline download

In addition, a demo manual is available onlineghe Downloadssection of the Racepak website
found at:http://www.racepak.com/Downloads.php
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PC Requirements for Racepak Softwae

Hardware Requirements

1 USB Port
1 Serial Communications Port or U®ESerial Port Adapter
1 CD/DVD drive
9 3 Button Mouse
Note: The use of a mouse with a center butias highly recommended

If your PC does not have a CD drive please contact Racepak and request the optional DataLink Il
USB Flash Drive Installation Kit. This kit allows the DataLink Il software and license disk to be
installed directly through the compers USB port. The DataLink Il software does not require a

CD or Floppy Disk Drive for normal operation

Screen Resolution

The DataLink Il software requires a minimum screen resolution of 1024 x 768. We recommend
the use of the largest and highest restddn monitor that meets your installation and budget
requirements. If your PC is configured with dual monitor support, the DataLink Il software has
special features to take advantage of the capabilities. A flat panel (1280 x 1024 resolution)
narrow outlne monitor such as those manufactured by Dell and Fujitsu is optimum foreigih
applications.

PC Software Requirements

The DataLink Il software is compatible with Windows 98 Second Edition, ME, 2000, XP and Vista
32. If you have a Windows operating t&ys other than those listed above please contact

Racepak for additional installation assistance. Datalinkll is not compatible with Apple. There

are practical limits below which the software will not operate satisfactory. The minimum PC
requirements forthe DataLink Il software are as follows.

IBM PC or clone with 400 MHz Pentium Processor and 32 Mbytes Ram
Windows 98/ME/2000/XP/ Vista 32 Operating System

200 Mbytes free disk space

CDROM drive

Video card and monitor with a minimum resolution of 102468 pixels
Keyboard and 3 button mouse

Serial Communication Port or USB Serial Port Adapter

= =4 8 -4 8 4 -9
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Integrated Video

CdZNYyAYy3 H RAYSyaazylt RFEGE FOldAaAAGA2Y Ay(2
Integrated Video Software provides tvexcellent nethodsof merging video and data.

Video in Data: Provides the ability to merge and sync customer supplied video from one up to
four individual video cameras, with a Racepak data file. A simple two step process captures and
syncs the video with the graphusor position and vehicle position on the track map.

Data over Video: This method provides the ability to place exported Racepak data over video,
resulting in a video file that that can be viewed online or saved to storage media. Developed in
conjunctian with Trackvisionvfww.trackvision.ney, the ability to launch customers Trackvision
program from within Racepak software greatly simplifying the merge and sync process.

Utilizing the popular Windows Media Playand recognizing a number of video formats provide
seamless operation across a variety of computer systems. Video file formats that can be utilized
are:

1 MPEG2

1 MPEG 4

1 AV

wkOSLI 1Qa LYydSaNI ISR £ARS2 {2706 NbasedldaaN: RS
loggers (G2X, 1Q3 Logger Dash and G2XsRipgded Aprill, 2009 and laterwhileupgrades for
existing customers is available onlinehdtp://www.racepak.com/Downloads.php

Datalinkll V3.4.1 or later is required for use with the integratel@ software.
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