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This datasheet explains how to install and configure the car/bike linear potentiometer 13 mm
diameter and shows its technical characteristics.

1
Introduction

AiM loggers can measure the displacement between two points using a sensor (linear potentiometer)

directly connected to the points of measure. This potentiometer can measure linear displacements
like:

e dampers compression or extension
e steering rotation measured through the rack displacement

Different use implies different software management as explained in chapters 4 and 5.

2
Part numbers

Car/bike linear potentiometer part numbers depends on its travel:

50 mm travel potentiometer  XO5LPAIM050
75 mm travel potentiometer XO5LPAIMO075
100 mm travel potentiometer XO5LPAIM100
150 mm travel potentiometer XO5LPAIM150
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3
Installation

To fix the potentiometer use the two fixing points highlighted here below.

HH

When installing the sensor:

e be very careful avoiding possible bending of the internal cylinder; these bendings, occurring when
over tightening the screws or in case of incorrect mounting, can seriously damage the sensor
e extract the internal cylinder for about 5 mm (0.2 inches) from the sensor lower boundary position.

Please note: do not use this sensor to measure distances beyond the potentiometer maximum travel.

The car/bike linear potentiometer can be connected to any analog channel of AiM loggers.
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4
Software setup — suspensions

Once the potentiometer installed it is necessary to load it in the configuration of its logger and then
calibrate/auto calibrate it.

4.1
Setup with Race Studio 3

To load the potentiometer in the logger configuration run the software and select the configuration
you are going to load it on.

‘—"

~ @”j |

New | Clone | Impart | Export | Receive | Transmit | Delete |DevmeConﬁgurat|ons

BEINEIREEY

” All Configurations

Devices (d4)
Manual Collections

12:06

= Received on

12 febbraio

25 marzo 2015
9 seftembre 2014

SmartyCamHD 01 26 giugno 2014

O D wxezoz 20 giugno 2014
O & wxezo 26 maggio 2014

Connected Devices
D MXL2 D 410 &
& cestino
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Enter the configuration (in the example MXL2 03) and the related "Channels" layer.

e Select the channel where to set the potentiometer on - in the example channel 6 (1) and fill in the
panel that shows up

e Function: "Position" (2)

e Sensor: "Position Pot. AutoCal" (3 - this implies that the potentiometer will be auto-calibrated as
shown in the following pages)

e Fillin the other fields

e Fill "Total Potentiometer travel" box with the potentiometer travel in mm - in the example we
used a 50mm travel potentiometer (4)

e C(lick "Save"

'S RaceStudio3 3.08.0

EIp
| i X203 7]

Save | Save As | Close | Transmit |

HChaHHEIS I ECU Stream  CAN2 Stream Math Channels  Parameters Shift L\thS and Alarms Dis glay Sma !Cam Stream CAN Exigansmns

el @M | & B

RPM RPM RPM Sensor pm 20Hz max: 16000 ; factor:/1;
Speedi Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Speed? Wehicle Sod aheel: 1600 ; pulses: 1;

Speed3 Wehicle § -

el 1600 ¢ pulses: -
Name | Channel06
Speed4 Vehicle el 1600 ; pulses:1;
Function e Position e |
Channel01 Voltage
Channel02 Voltage
Sensor o Position Pot. AutoCal = |
Channel03 Woltage
Sampling Frequenc 20 Hz = |
Channel0d Woltage piing Freq Y T
Channel05 Voltage Unit of Measure mm = |
Channel0§ o vaoitage || Disklay Precision no decimal place = |
Channel07 Voltage Potentiometer Parameter
Channel08 Voltage Total potentiometer travel [mm] |50 o
AccelerometerX Inline A
AccelerometerY Lateral
AccelerometerZ Wertical
GyroX Ang Vel
Save Cancel
GyroY Ang Vel
GyroZ Ang Velocity AIM Internal Gyro degls 20Hz
GPS Speed Vehicle Spd Al GPS kmhod  10Hz
Odometer Odometer Total Al ODO km 0.1 1Hz
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When the software comes back to "Channels" layer the potentiometer has been set on the desired
channel as shown here below.

e Transmit the configuration to the logger pressing "Transmit" on the top keyboard.

BN RAEIE]

All [MXL2 03 |
Save | Save As | Close | Transmit i
I Channels | ECU Stream | CANZ2 Stream = Math Channels = Parameters | Shift Lights and Alarms | Display = SmartyCam Stream = CAN Expansions
ID Name unction Sensor Unit Freq Parameters

RPM RPM RPM Sensor pm 20Hz max: 16000 ; factor:/1;
Speedi Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Speed?2 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Speed3 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses: 1
Speed4 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Channel01 Voltage Generic 0-5V mV 20Hz
Channel02 Voltage Generic 0-5V my 20 Hz
Channel03 Woltage Generic0-5V my 20Hz
Channel04 Woltage Generic 0-5V my 20Hz

hannel05 yoltage Generic 051 . 20 H
Channel06 Position Position Pot. AutoCal mm 20Hz max travel: 50 ;

ATTITeToT Tona0e GENENC 05 v T T

Channel08 Woltage Generic 0-5V my 20Hz
AccelerometerX Inline Accel AIM Internal Accelerometer g0.01 20Hz
AccelerometerY Lateral Accel AIM Internal Accelerometer g0.01 20Hz
Accelerometer Wertical Accel AIM Internal Accelerometer g0.01 20Hz
GyroX Ang Velocity AIM Internal Gyro degls 20Hz
GyroY Ang Velocity AIM Internal Gyro degls 20Hz
GyroZ Ang Velocity AIM Internal Gyro degls 20Hz
GPS Speed Wehicle Spd AiM GPS kmih 0.1 10Hz
Odometer Qdometer Total AIM ODO km0.1 1Hz
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To auto-calibrate the potentiometer:

e enter "All" layer and press "Device" (1)

e select the logger - in the example MXL2 ID 410 (2)

e in"Live Measures" layer, keeping the potentiometer in its zero position, select the channel where
the potentiometer has been set — in the example channel 6 (3)

e press "Auto Calibrate" (4)

& RaceStudio3 3.08.06

EIS AT Y

|| All IMXL2 03 *
MXL2ID 410
% All Configurations Iml Download | Properties  Odometers  Logo  Firmware
Stop Live Measures | Auto Callhratil Calibrate | Start Recording | mV Values
v -
Lap Time 0:00.000 (0} Logger Temperature 271 c ¥
Q External Voltage 12 mv RPM 0 pm
Speedi 0.0 km/h Speed2 0.0 km/h
Speed3 00 km/h Speedd 00 km/h
Channel01 6 my Channel02 29 my
Channel03 29 my Channel04 35 my
Channel05 30 mv Channel06 e 0 mm
Channel07 3 my Channel08 32 my -
AccelerometerX -0.71 g AccelerometerY 0.68 g
AccelerometerZ 0.186 g GyroX 0.5 degfs
GyroY -0.1 deg/s GyroZ 1.3 deg/s
SM_RPM — pm SM_PPS %
SM_PEDAL_ANGLE % SM_WHSPD_FL km/h
el | SM_WHSPD_FR km/h SM_WHSPD_RL km/h
MXL21D 410 e % SM_WHSPD_RR km/h SM_VEH_SPEED km/h
SM_ECT G SM_OIL_T G i
SM_OIL_P bar SM_STEERANGLE deg
SM_STEERSPEED degls SM_BRAKE_SW — #
SM_GEAR - gear SM_FUEL_LEVEL |
SM_KICKDOWN — # SM_ATM_PRESS bar
=)
lsj Cestino SM FLIFI TFMP I SM FNGINF TFMP n &
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e Keep the potentiometer in its zero position as shown here below
e Press "Auto calibrate All".

=

k| L] B |@][s] 2]

All | MXL2 03 *

MXL2ID 410

% All Configurations Live Measures | Download = Properties Odometers Logo Firmware

Devices (d4)

el | Autocalibrate Al ﬁL Exit |
Name Instant Value
Channel0& 0 mm |
Accelerometerx -0.70g
Accelerometery 0699
AccelerometerZ 0.16¢g
Gyrox 0.2 degls
GyroY -0.1 degls
GyroZ 1.3 degls

O MXL2 1D 410 »

A\ - No devices in view.

ia] cestino
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4.2
Setup with Race Studio 2

To load the potentiometer in AiM logger configuration:

run the software

select the logger in use and the configuration to set the potentiometer on

enter "Channels" layer

Select the channel where to set the potentiometer on (in the example channel 3) and select
"Distance potentiometer" in "Sensor type" column as shown here below.

File Device Configuration Dewnload Data Import SmartyCam Data  Analysis DeviceInfo Online Device Calibration Customize Sensor Language 7

l _gg Transmit “ @ Recaive ‘ l gmmm I l @ g2 e l@ Set acquistion system tine:

@z

AIM Sportiine Cument configuration
The World Leader n Data Acquisition | | [ nstalation name [ Data logger type [Eeu [ Lo Timer [ vehicie name [ Avaiabe time [ Time win GPs [ Total frequency Master frequency Expansions frequency | Tot. Expansions
LOGGER_CONF WXL PISTA None - None. by GPS. READ 93239 (h.ms) 40635 (hms) 121 (Hz) 121 (Hz) 0 (Hz) [
_ !
. fuaiyzis Select corfiguraion Channals | System corfigurstion | CAN-Eansions configurator |

Speed_1

Viheel craumference  (mm) 1656

]
:
£

Puises per wheel revoluton 1

Import SmartyCam - -
microSD Data Channel identifier | Enabled/disabled Channel name Sampling frequency [ Sensor type Measure unit [ Lowscale High scale
RPM [7 Enzbled Engine 10 Hz = Engine revolution speed rpm 0 20000
SPD_L ¥ Enabled Speed_1 10 Hz =l speed = krih 1 =loo 2500
. Device Configuration CHL ¥ Enabled Channel_1 10 Hz =| Generic linear 0-5V v a =loo 50
CH2 ¥ Enabled Channel 2 10 Hz =1 Generic linear 0-5 V v a ~loo 50
CH3 ¥ Enabled Channel 3 10 Hz = | mm 1 =loo 50
g Device Info CHA4 ¥ Enabled Channel 4 10 Hz = Pressure VDO 0-5 bar VL =lago 50
CHS ¥ Enzbled Channel 5 10Hz =]|Pressure VDO 0-10 bar v 1 =loo 50
AIRBOX pressure sensor - X0SSNABOL
CHE ¥ Enzbled Channel 6 10Hz 1 ~loo 50
@ Online CHT ¥ Enzbled Channel 7 10 Hz 3 |1 =loo 50
= erc based potentiometer [
CH8 IV Enzbled Channel 8 10Hz vt v =loo 50
CALC_GEAR I~ Disabled Calculated_Gea 10 Hz _~||Lambda sensor BOSCH " 0 9
Lambda sensor NGK TL7111W1 - NTK TC6110
Device Calibration ACCL ¥ Encbled LatAce 10Hz || e lincar 0-5 V g 01 -300 300
LOG_TMP I7 Enabled Datalogger_Tem 10 Hz =/ Generic linesr 0-500 my fC =lo 50
| Generic linear 0-50 mV/
BATT [7 Enzbled Battery 1Hz | T Frate Prasurs v 1 50 150

SEAT Engine Pressure

SEAT Water Temperature

Water Temp Suzuki GSXR

Ol Press Suzuki GSXR

Status signal

Water Temp Yoshimura

Temp Weber ATS 04 (1200 Ohm)

Oil pressure Nagano K10

AIM Lambda LCU-ONE (0,65 - 1,6 lambda)
Fuel level

Customize Sensor

Language

AVIORACE_SP35_Pressure sensor
AEM 30 PSI Press sensor

AEM 30 PSIINHg/PS! Press sensor
Kavlico 50 PSI Press sensor

GI 2 Bar Map sensor

KA0-150 PSI Press sensor

AEM 30 1000 PSI Press sensor

aim-sportiine.com
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click out of the cell

a panel appears bottom left of the layer as below

insert potentiometer maximum travel (in the example 50 mm)

transmit the configuration to the logger pressing "Transmit" in the software top keyboard.

File Device Configuration Download Data  Import SmartyCam Data Analysis Devicelnfo  Online Device Calibration Customize Sensor Language 7

f7 System manager

Qg fernt ]II l@ Feesive ‘ l @uwwa fs l I @Smamﬂwmns

l@&ammmmwm

AlIM Sportline Curent corfiguration
The World Leader in Data Acquisition | Installation name. ‘ Data logger type ‘ Ecu | Lap Timer ‘ Vehicle name ‘ Avaiable time ‘ Time with GPS. ‘ Total frequency Master frequency Expansions frequency | Tot. Expansions.
LOGGER_CONF MXL PISTA KTM - X-BOW by GPS. READ 34247 (hms) 227.06 (hms) 31 (Hz) 3N (Hz) 0 (Hz) [
|
. Analysis Select cortiguraion  Channels | System corfigurstion | CAN-Expansions configurstor |
Speed_i
Whed cramfrere () 155
Pulses per wheel revolution 1
Import SmartyCam
P icroSD Duta Channel identifier _ Enabled/disabled Channel name Sampling frequency | Sensor type [ Measure unit [ Low scale High scale B
RPM I Disabled Engine 10 H: | Engine revolution speed pm 0 20000
SPD_L ¥ Enabled Speed 1 10 Hz =l Speed =l kmh 1 =loo 250.0
CH1 W Enzbled Channel 1 10He = Generic linear 05V =va =loo 50
CH2 ¥ Enabled Channel 2 10 Hz | Generic linear 0-5 =va ~loo 50
EEN ~ coooied Channel 3 10 Hz | Distance patentiometer =l mm 1 =loo 50
W Enabled Channel 4 10 Hz | Generic linear 05V =va =loo 50 r
¥ Ensbled Channel 5 10 Hz | Generic linear 0-5 V =lva ~loo 50
¥ Enabled Channel 6 10 Hz | Generic linear 0-5 =lva ~lloo 50
W Enzbled Channel 7 10 Hz = Generic linear 05V =va =loo 50
- ¥ Ensbled Channel & 10 Hz | Generic linear 0-5 V =lva ~loo 50
CALC_GEAR I™ Disabled Calculated_Gea 10 He | Caleulated Gear B ] 9
Device Calibration ACCL W Enzbled LatAcc 10 He = Lateral accelerometer g o1 -3.00 3.00 L
LOG_TMP [ Enabled Datalogger Tem 10 Hz =l Coldjeint “c =lo 50
BATT ' Enzbled Battery 1Hz -l Battery 'R 50 150
e ECUL 7 Enzbled KTM_RPM 10 Hz _r] Engine speed sensor rpm 0 10000
ECU2 W Enzbled KTM_WH_SPD_FL 10Hz - Speed sensor km/h 4 =loo 300.0
ECU3 W Enzbled KTM_WH_SPD_FR 10 Hz -1 Speed sensor kmh 1 ~loo 3000
ECU4 W Encbled KTM_WH_SPD_RL 10 He x| Speed sensor km/h 1 ~loo 3000
ECUS W Enzbled KTM_WH_SPD_RR 10 He =z Speed sensor km/h 1 =loo 3000
ECUS6 M Enzbled KTM_PPSL 10Hz I Throttle position sensor %1 00 1050 |
Channel Name: Sensor type Measure unit
Channel 3 [ Distance potentiometer [ ma
Parameters
aim-sportiine.com
1 Maximum used travel of potentiometer | 50
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To calibrate the potentiometer:
e Press "Device calibration"

File Device Configuration Download Data Import SmartyCam Data  Analysis Devicelnfo  Online  Device Calibration  Customize Sensor ~ Language

f27 System manager
SmartyCam Functions N
Transmt @ Receive CAN-Net nfo Set acquistion system time
G Ll . ‘ l seting © s
AIM Sportline Cumertt configuration
The World Leader in Data Acquisition | Installation name | Data logger type | Ecu ‘ Lap Timer ‘ Vehicle name. ‘ Available time. ‘ Time with GPS. | Total frequency Master frequency Expansions frequency | Tot. Expansions.

| LOGGER_CONF XL PISTA. KTH - X-BOW by GPS READ 34247 (hms) 227.06 (hms) 311 (Hz) 311 (Hz) 0 (Hz) 0

i
- Analysis

Select configuration  Chanels ISystem configuration | CAN-Expansions corfiguretor |

Speed_1
m Whed cramfrce () 158
Pulses per wheel revolution 1
Import SmartyCam
Channel identifier  Enabled/disabled Channel name Sampling frequency | Sensor type [ Measure unit [Low scale High scale B
I™ Disabled Engine 10H = Engine revolution speed pm 0 20000
¥ Enabled Speed 1 10 Hz =l Speed =llkm/h 1 =lloo 2500
¥ Enabled Channel 1 10 Hz = Generic linear 0-5V v =ljoo 50
¥ Enzbled Channel 2 10Hz = Generic linear 0-5 v =lvai =lloo 50
¥ Enabled Channel 3 10 Hz _=| Distance potentiometer =llmm 1 =ljoo 50
IV Enabled Channel_4 10Hz =l Generic linear 0-5 v a =ll0o 50 =
¥ Enzbled Channel 5 10Hz = Generic linear 0-5 v =lva =lloo 50
¥ Enabled Channel 6 10 Hz = Generic linear 0-5V v oo 50
IV Enabled Channel 7 10Hz = Generic linear 0-5 v =00 50
IV Enzbled Channel 8 10Hz = Generic linear 0-5 v =lvi =lloo 50
I™ Disabled Calculated_Gea 10Hz | Calculated Gear e 0 9
IV Enabled Lathee 10 Hz | Lateral aceelerometer g 01 -390 300 -
B I LOG TMP 7 Enabled Datalogger Tem 10Hz | Cold joint “C =lo 50
BATT [7 Encbled Battery 1Hz | Battery v 50 150
SR ECu1 E Enabled KTM_RPM 10 Hz ;! Engine speed sensor rpm : 0 10000

Calibration panel shows up:
e Press "Calibrate" button of distance potentiometer

B RaceStudio 2.55.44

File Device Configuration Download Data Import SmartyCam Data Analysis DeviceInfo  Online  Device Calibration Customize Sensor _Language 2

B System manager

- SmartyCam Functions N
l Tmrm “ @Recewe ‘ l guwwam I l @ l@semmmmme
AIM Sportiine Current cortfiguration
The World Leader in Data Acquisition | | [ nstatation name [ pata logger type [cu [ Lap Timer [ venicte name [ Avaiabls tme [ Tme win Ges [ otal trequency Master frequency Expansions frequency | Tot. Expansions.
|LDGGER,CONF WXL PISTA KTl - X-BOW by GFS. READ 34247 (nms) 227.06 (h.ms) 311 (Hz) 31 (Hz) 0 (Hz) 0
pim )
b Analisly Select configuration  Charnels | System corfiguration | CAN-Eepansions configurator |
1666
Download Data Wheel cramference () A ki
Pulses per wheel revolution 1 LOGGER_CONF MXL PISTA
imnpeut SroautyCam Sensorsto -
IicroSD Data Channel identifier ~ Enabled/disabled - [ Measure unit [ Low scale High scale -
RPM ™ Disabled pm 0 20000
SPDL W Enabled Channel name Sensor type Status P! kmih 2 ~loo b
9 Device Configuration CH1 ' Enabled Channel 3 Distance potentiometer Calibrated v =loo 50
W Enabled LatAce Lateral accelerometer Calibrated l=lv 1 =loo 50
W Enabled L=l mm 1 ~loo 50
e Device Info ¥ Ensbled -V .1 ~lloo 50 =
W Enzbled I =loo 50
W Enabled o b L-llv 1 =loo 50
Online ¥ Encbled (=l v 1 ~loo 50
o Channel name Sensor type Status Click here to calibrate
W Enabled L-llv 1 =loo 50
CALC_GEAR I™ Disabled # ] ]
{gg Device Calibration ACC1 W Enabled g 01 -3.00 3.00 L
LOG_TMP 7 Encbled C =lo 50
BATT 7 Enabled Vi 50 150
>
Customize Sensor ECU1 7 Enzbled pm 0 10000
ECU2 W Encbled km/h 1 ~loo 3000
ECU3 W Enabled l I e e l kmy/h 1 =loa 3000
ECU4 W Enzbled km/h 1 =loo 300.0
Language
ECUS W Enzbled T0Hz km/h 1 ~loo 3000
ECUS W Encbled 10 He x| Throttle position sensor % 1 00 1050
i = — o i - i -
Channel Name Sensor type Measure unit
Channel_3 [ Distance potentiometer .1
Parameters
aim-sportiine.com
1 Maximum used travel of potentiometer 50

10
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Once the calibration over potentiometer status will be red and turn to "Calibrated":
e Transmit the calibration to the logger pressing "Transmit Calibration"

% RaceStudio 2.55.44

File Device Configuration Download Data  Import SmartyCam Data Analysis Device Info

Online Device Calibration Customize Sensor  Language

B System manager
=
l gg Transmi ‘ l gg Receive ‘ l @ CANHNetifo I l @ SrenCan fuckn l@ Set acquistion system time
AIM Sportiine Currertt corfiguration
The World Leader in Data Acquisition | Installation name. ‘ Data logger type ‘ Ecu | Lap Timer ‘ Vehicle name ‘ Avaiable time ‘ Time with GPS. ‘ Total frequency Waster frequency Expansions frequency | Tot. Expansions.
|LUGGER_CUNF WXL PISTA KT - %-BOW by GPS. READ 34247 (nms) 2.27.06 (h.ms) 311 (Hz) 3M (Hz) 0 (Hz) 0
i i
. Analysis Select cortiguraion  Channels | System corfigurstion | CAN-Expansions configurstor |
Speed_1
1666
Download Data Vheel craumference () e ot
Puises per wheel revoluton 1 LOGGER_CONF MXLPISTA
Import SmartyCam e
P ieroSD Data Channel identfier  Enabled/disabled S o [ Measure unit [ Low scale High scale B
RPM ™ Disabled sensors inthe list pm. 0 20000
SPDL W Ensbled Channel name Sensor type Status Click here to calibrate ! kamih 1 ~loo e
Q Device Configuration CH1 " Enabled Channel 3 Distance potentiometer l Calibrated =l 1 =loo 50
W Enabled Lathce Lateral accelerometer Tabreted |=lv 1 =loo 50
EEE - co:ticd =l mm 1 =loo 50
9 Device Info W Enabled l=llv 1 ~loo 50 3
W Enabled I=llv 1 ~loo 50
W Enabled Serorsto calbraie I=lv 1 ~loo 50
Online W Enabled 7 ~loo 50
O Channel name Sensor type Status Click here to calibrate
W Enabled I=llv 1 ~loo 50
CALC_GEAR I~ Disabled 2 [ 9
@ Device Calibration ACC1 W Enabled g 01 300 3.00 =
LOG_TMP 7 Enabled C =lo 50
BATT 7 Enabled v 50 150
7
Customize Sensor ECUL 7 Enabled rpm 0 10000
ECU2 W Enabled kmh 1 =loo 3000
ECU3 ¥ Ensbled [ T M I q Gancel km/h 1 ~loo 300.0
! ECU4 W Enabled kmh 1 =loo 3000
Language
= ECUS W Enabled T0Hz 1 Speed sensor kmh 1 =loo 3000
ECUS W Enabled 10 Hz _=| Throttle positien sensor %1 00 1050
Channel Name Sensor type Measure unit
Channel 3 [ Distance potentiometer mm .1
Parameters
aim-sportiine.com
1 Maximum used travel of potentiometer 50

11
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5
Software setup - steering angle

Once the potentiometer installed it is necessary to load it in the configuration of its logger and then
calibrate/auto calibrate it.

5.1
Setup with Race Studio 3

To load the potentiometer in the logger configuration run the software and select the configuration
you are going to load it on.

‘—"

~ @”j |

New | Clone | Impart | Export | Receive | Transmit | Delete |DevmeConﬁgurat|ons

BEINEIREEY

” All Configurations

Devices (d4)
Manual Collections

12:06
= Received on

12 febbraio
25 marzo 2015
9 seftembre 2014
SmartyCamHD 01 26 giugno 2014
O D wxezoz 20 giugno 2014
O & wxezo 26 maggio 2014

Connected Devices
D MXL2 D 410 &
& cestino

12
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Enter the configuration (in the example MXL2 03) and the related "Channels" layer.

e Select the channel where to set the potentiometer on - in the example channel 5 (1) and fill in the
panel that shows up

e Function: "Angle" (2)

e Sensor:" Angular Pot. Calib" (3 - this implies that the potentiometer will be calibrated as shown in
the following pages)

e Fillin the other fields

e Fill "Total Potentiometer travel" box with the potentiometer travel in degrees: 180° (4)

e C(lick "Save"

'S: RaceStudio3 3.08.0

I T REIENE

Save | Save As | Close | Transmit |

IIChanneIsI ECU Stream __CANZ Stream __Math Channels | Parameters = Shift Lights and Alarms | Display = SmartyCam Stream =~ CAN Expansions

RPM RPN (= - 16000 ; factar: /1 ;
V| 5 1 Wehicle S Bl: 1600 ; pulses:1;
(=2l ‘I| MName | Channel05 p
| Speed2 Wehicle Sm Bl: 1600 ; pulses:1;
Function e Angle = | P
Speed3 Vehicle & Bl 1600 - pulses: 1
Speeda Vehicle S ; BI- 1600 ; pulses: 1

Sensor © Anguiar Fot caiip o
Channel01 Voltage

Sampling Frequency 20 Hz = |
Channel02 Voltage

Unit of Measure deg |
Channel03 Woltage

Display Precision no decimal place B |
Channel04 Woltage

Potentiometer Parameter
Channel05 o Woltage
Channel06 Position Total potentiometer travel [deg] |180 o Witravel: 50;
Channel07 Woltage
Channel08 Woltage
AccelerometerX Inline Acc|
AccelerometerY Lateral A
Save Cancel |

Accelerometer Wertical A
GyroX Ang Velocity AIM Internal Gyro degls 20Hz
GyroY Ang Velocity AIM Internal Gyro degls 20Hz
GyroZ Ang Velocity AIM Internal Gyro degls 20Hz
GPS Speed Vehicle Spd Al GPS kmhod  10Hz
Odometer Odometer Total Alll ODO km 0.1 1hHz

13
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When the software comes back to "Channels" layer the potentiometer has been set on the desired
channel as shown here below.

e Transmit the configuration to the logger pressing "Transmit" on the top keyboard.

x| | el @B s & T ®| @ |
All [MXL2 03 |
Save | Save As | Close | Transmit
I Channels | ECU Stream | CANZ2 Stream = Math Channels = Parameters = Shift Lights and Alarms | Display = SmartyCam Stream = CAN Expansions
ID Name Function ensor nit Freq Parameters
RPM RPM RPM Sensor pm 20Hz max: 16000 ; factor:/1;
Speedi Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Speed2 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Speed3 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses: 1;
Speed4 Wehicle Spd Speed Sensor kmih 0.1 20Hz wheel: 1600 ; pulses:1;
Channel01 Voltage Generic 0-5V mV 20Hz
Channel02 Voltage Generic0-5V my 20 Hz
Channel03 Woltage Generic 0-5V my 20Hz
Channel04 Waoltage Generic0-5V my 20Hz
Channel05 Angle Angular Pot. Calib deg 20Hz max travel: 180 ;
Thannel06 Position Pasition Pot. AutaCal mm 20Hz max travel: 50 ;
Channel07 Woltage Generic 0-5V my 20Hz
Channel08 Woltage Generic 0-5V my 20Hz
AccelerometerX Inline Accel AIM Internal Accelerometer g0.01 20Hz
AccelerometerY Lateral Accel AIM Internal Accelerometer g0.01 20Hz
Accelerometer Wertical Accel AIM Internal Accelerometer g0.01 20Hz
GyroX Ang Velocity AIM Internal Gyro degls 20Hz
GyroY Ang Velocity AIM Internal Gyro degls 20Hz
GyroZ Ang Velocity AIM Internal Gyro degls 20Hz
GPS Speed Wehicle Spd AiM GPS kmih 0.1 10Hz
Odometer Total AM ODO km0.1 1Hz

14
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To calibrate the potentiometer:

e enter "All" layer and press "Device" (1)

e select the logger - in the example MXL2 ID 410 (2)

e in"Live Measures" layer, keeping the potentiometer in its zero position, select the channel where
the potentiometer has been set — in the example channel 5 (3)

e press "Calibrate" (4)

% RaceStudio3 3.08.06

k| k| D] B & :a'ln

| All IMXL2 03 *
MXL2ID 410
% All Configurations |LiVE Measures I Download | Properties Odometers Logo  Firmware
Start Live Measures | Auto Calibrate | Calibrate $ Start Recording | m\V Values
Lap Time 0:00.000 (0} Logger Temperature 28.0 c =
Q External Voltage 12 mv RPM 0 pm
Speedi 0.0 km/h Speed2 00 km/h
Speed3 00 km/h Speedd 00 km/h
Channel01 5 my Channel02 28 my
Channel03 29 my Channel04 33 my
Channel05 o -90 deg @- Channel06 0 mm
Channel07 30 my Channel08 3 my -
AccelerometerX 0.00 g AccelerometerY 0.00 g
AccelerometerZ 0.00 g GyroX 0.0 deg/s
GyroY 0.0 deg/s GyroZ 0.0 deg/s
SM_RPM — pm SM_PPS %
SM_PEDAL_ANGLE % SM_WHSPD_FL km/h
e | SM_WHSPD_FR km/h SM_WHSPD_RL km/h
MXL21D 410 e % SM_WHSPD_RR km/h SM_VEH_SPEED km/h
A AIM-WIFI: No devices in view. I
SM_ECT G SM_OIL_T G
SM_OCIL_P bar SM_STEERANGLE deg
SM_STEERSPEED degls SM_BRAKE_SW — #
SM_GEAR - gear SM_FUEL_LEVEL |
SM_KICKDOWN — # SM_ATM_PRESS bar
<
lsj Cestino SM FLIFI TFMP I SM FNGINF TFMP n =z

15
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5.2
Setup with Race Studio 2

To load the potentiometer in AiM logger configuration:

run the software

select the logger in use and the configuration to set the potentiometer on

enter "Channels" layer

Select the channel where to set the potentiometer on (in the example channel 3) and select "Mid
zero potentiometer" in "Sensor type" column as shown here below.

File Device Configuration Dewnload Data Import SmartyCam Data  Analysis DeviceInfo Online Device Calibration Customize Sensor Language 7

gg Terent “ I@ Feosie ‘ l gwmm l I @ St s

AIM Sportiine Cument configuration
[ Inststaton name [ Data logger type [Eeu [ o Timer [ vehicke name [ Avaiabe time [ Time win GPs [ Total frequency Master frequency Expansions frequency | Tot. Expansions
|LUGGER7CUNF WXL PISTA None - None. by GPS. READ 93239 (h.ms) 40635 (hms) 121 (Hz) 121 (Hz) 0 (Hz) [

l@hmﬁmm&nm

3
g
a
5
g
]
5
]
g
&
H
g
g
g
]

Aim

Analysis

&

Select corfiguraion Channals | System corfigurstion | CAN-Eansions canfigurator |

Speed_1

Wheel craumference  (mm) 1656

]
:
:

Puises per wheel revoluton 1

Import SmartyCam - -
microSD Data Channel identifier | Enabled/disabled Channel name Sampling frequency [ Sensor type Measure unit [ Lowscale High scale
RPM [7 Enzbled Engine 10 Hz = Engine revolution speed rpm 0 20000
SPD_1 ¥ Enabled Speed_1 10 Hz =l speed =l krih 1 =loo 2500
. Device Configuration CHL ¥ Enabled Channel_1 10 Hz =| Generic linear 0-5V v a =loo 50
CH2 ¥ Enabled Channel 2 10 Hz = Generic linear 0-5 V v 1 ~loo 50
CH3 ¥ Enabled Channel 3 10 Hz =l i - - | mv =lo 5
g Device Info CH4 IV Enabled Channel 4 10 Hz | Thermocouple v =loo 50
CHS IV Enzbled Channel 5 10Hz =I|Thermoresistance PTL00 v 1 =loo 50
Temperature VDO 40-120 °C
CHE [V Enabled Channel 6 10 Hz | T emperature YDO 50-150 °C v 1 =loo 50
Online CHT ¥ Enabled Channel 7 10 Hz | Temperature VDO 60-200 *C vV 1 =logo 50
t = ] Wetertemp. (CLIO) =
CH8 Enabled Channel 8 10Hz Watertemp, ( SUZUK SUPERSPORT v 1 00 50
CALC_GEAR I~ Disabled Calculated_Gea 10 Hz _=||Pressure VDO 0-2 bar " 0 9
Device Calibration acc ¥ Enabled LatAce 10Hz - i:::;: xggg:fobg'w g 01 200 300
LOG_TMP I7 Enabled Datalogger_Tem 10 Hz || AIRBOX pressure sensor - X0SSNABOL C =la 50
BATT 7 Enabled Battery 1Hz = | AIRBOX pressure sensor - X05SNAB00 v 1 50 150

Distance potentiometer

Customize Sensor

m
Lambda sensor NGK TL71L1W1 - NTK TC6110
Generic linear 0-5 V

Generic linear 0-500 mV

Generic linear 0-50 mV

SEAT Brake Pressure

SEAT Engine Pressure

SEAT Water Temperature

Language

Water Temp Suzuki GSXR
Oil Press Suzuki GSXR

Status signal

Water Temp Yoshimura

Temp Weber ATS 04 (1200 Ohm)

Oil pressure Nagano KM10

AIM Lambda LCU-ONE (0,65 - 1,6 lambda)

aim-sportiine.com

e click out of the cell
e transmit the configuration to the logger pressing "Transmit" on the software top keyboard.
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To calibrate the potentiometer:
e Press "Device Calibration"

le Device Configuration Download Data Import SmartyCam Data  Analysis Devicelnfo Online Device Calibration  Customize Sensor  Language

“ I T

AIM Sportline Curent configurstion
“The World Leader in Data Acqui

' Analysis

[ nstatatin name [ pata togger type [eu [ Lap Timer [ venicte name [ Avatable tme [ 1ime wan Gps [otal trequency Master frequency Expansions frequency | Tot. Expansions
|LoGGER,cuNF XL PISTA Hone - Hone by GPS READ 93239 (ms) 40635 (hms) 121 (H) 121 (Hz) 0(Hz) )

Select configuation  Channels | System configuraton | CAN-Expansions corfigurator |

Speed_1
P
Pulses per wheel revolution 1
Import SmartyCam - =
@ TicroSD Data Channel identifier  Enabled/disabled Channel name Sempling frequency | Sensor type [ Messure uit Low scale High scale
RPM 7 Enabled Engine 10Hz | Engine revolution speed rpm 0 20000
sPD 1 ¥ Enabled Speed 1 10 Hz | Speed =l kmsh 1 =l oo 2500
CH1 ¥ Enabled Channel 1 10Hz =l Generic linear0-5 V. =lva =loo 50
CH2 ¥ Enabled Channel 2 10Hz =l Generic linear0-5 V. =lva =loo 50
CEEN - ccbied Channel 3 10Hz x| Mid zers potentiometer =l mm 1 ~loo 50
CH4 ¥ Enabled Channel 4 10Hz | Generic linear0-5 v =lva =lloo 50
CHS ¥ Enabled Channel 5 10Hz =l Generic linear0-5 V. =lva =loo 50
CHE ¥ Enabled Channel 6 10 Hz = Generic linear0-5V =lva =loo 50
CH7 ¥ Enabled Channel 7 10Hz =l Generic linearo-5 v =va =lloo 50
B CHS8 ¥ Enabled Channel 8 10Hz =l Generic linear0-5 V. =lva =loo 50
CALC_GEAR T” Disabled Caleulated_Gea 10Hz | Caleulated Gear = 0 9
ACCL ¥ Enabled Lathce 10Hz | Lateral accelerometer g 01 200 300
[y LOG_TMP 7 Enabled Datalogger_Tem 10 Hz =l Cold joint G =ljo 50
BATT 7 Enabled Battery 1Hz | Battery v 50 150

Calibration panel shows up:
e Press "Calibrate" of "Mid zero potentiometer"

File Device Configuration Download Data Import SmartyCam Data Analysis Device Info Online Device Calibration Customize Sensor Language ?

B System manager
SmartyCam Functions N
| daem [ daee | @owen || @EEe [ (@) s
AIM Sportline Cument corfigurstion
‘The World Leader in Data Acquisition | Instaliation name ‘ Data logger type ‘ Eeu | Lap Timer ‘ Vehicle name ‘ Avaiable time ‘ Time with GPS ‘ Total frequency Waster frequency Expansions frequency | Tot. Expansions
| LOGGER_CONF XL PISTA None - None by GPS READ 9.32.39 (h.mg) 4.06.35 (h.m.s) 121 (Hz) 121 (Hz) 0 (Hz) o
i =
b fnchiziz Select corfiguration  Channels. | System configuration | CAN-Bpansions configurstor |
Speed_t
Download Data Wheel crcumference  (mm) 1666 P Crtr
Pulses per wheel revolution 1 LOGGER_CONF MXL PISTA
Import SmartyCam - - S -
icroSD Data Channel identifier  Enabled/disabled T 5 [ Measure unit [ Low scale
RPM 7 Enabled sensers inthe list pm 0
sPDL ¥ Enabled Channel name Sensor type Status ick here to calibrate =min 1 =loo
. DesiceiConfiuation cH1 7 Enabled Lathcc Lateral accelerometer Calibrated = ~loo
IV Enabled v a =loo 50
IV Enabled =l mm 1 =loo 50
9 Device Info ¥ Enabled v 1 ~loo 50
[V Enabled v =loo 50
[V Enabled oo 10 colfras. v a =loo 50
i ¥ Enzbled =lva =loo 50
e Channel name Sensor type Status i
[V Enabled v =loo 50
Channel 3 Mid zero patentiometer Default value
CALC_GEAR I™ Disabled # 0 9
Device Calibration ACCA ¥ Enzbled g a1 -2.00 300
LOG_TMP [7 Enzbled “c =lo 50
BATT I7 Encbled V1 50 150

of  Transmit calbration
=

aim-sportline.com
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InfoTech

The software shows "Calibration panel" to learn the three calibration points; it shown also the related

instructions:

e swerve to the left stop and press "Get raw value" corresponding to "High position"

File Device Configuration Download Data Import SmartyCam Data

3

0a

AIM Sportline
Analysis

@

x Download Data

Import SmartyCam
microSD Data

Device Info

Online

e e
g z
: ¢
g g

Customize Sensor

Language

aim-sportline.com

The World Leader in Data Acquisition

Analysis DeviceInfo  Online  Device Calibration Customize Sensor _Language
e = lE=
SmartyCam Functions N
l @Tm “ I@F{.ecewe ‘ l gm«am I l @ l@s&mﬂmwanme
Curent configuration
[ nstataton name [ oata logger type [cu [ Lap Timer [ venicte name [ Avaiabls tme [ Tme win Ges [ otal trequency laster frequency Expansions frequency | Tot. Expansions
| LOGGER_CONF XL FISTA None - None by GFS. 2.32.3% (hms) 4.06.35 (hm.s) 121 (Hz) 121 (Hz) 0 (Hz) 0
Select corfiguration  Channels | System oor
Speed_1
Wheel craumference (mm) 1666 Channel Name Sensorype Measure uni
Channel 3 Mid zero potertiometer mm
Puises per wheel revoluton 1
Sensors to auf Raw data Measure
Channel identifier  Enabled/disabled [—— [ measure unit [ Lowscale High scale
RPM 7 Enabled IreiEls o 00 kst pm 0 20000
SPD_L ¥ Enabled = kmih 1 ~loo 2500
¥ Enabled Lathee HIGH POSITION 100 v a =loo 50
IV Enzbled =va =loo 50
IV Enabled EEDFENT 0 =l mm 1 ~loo 50
[V Enabled =va =loo 50
LOW POSITION 100
¥ Enzbled =va =loo 50
v = S
¥ Enabed SEmong — How to calbrate your sensor: — v 1 =los 0
¥ Enabled =va =loo 50
% Enablea — Ly, Martanyour sensorin hoh orgh) eference postion and ok on <Getra vakie> proper H v Elon =
annel
i - £
CALC_GEAR M i 2~ Maintain your sensor in zero forrest)reference position and dlick on <Get raw value> proper o o
AcC1 ¥ Enabled button. g 01 -3.00 300
LOG_TMP [7 Enabled 3- Maintain your sensor in low for left) reference postion and diick on <Get raw value> proper S =lo 0
BATT [7 Enabled et V1 50 150
4~ Inset measure values comespondert to above indicated referencs postions

Click <OK> button

Lo |

[-Egmua

e place the steering in its zero position and press "Get raw value" corresponding to "Zero position"
(image below on the left)
e swerve to the right stop and press "Get raw value " corresponding to "Low position" (image below
on the right)

HIGH POSITION

ZERQ POSITION

LOW POSITION

Curent values

Raw data Measure
2500 0.0
1] 100 HIGH POSITION
2500 0 ZERO POSITION
1] -100 LOW POSITION

Cument values

Raw data Measure
4113 645
0 100

2500 0
1] -100

18
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When calibration points have been learnt:
e manually fill in values corresponding to the three angular position: -90, 0 and 90.
e press OK

Download Data

Import SmartyCam Data

Analysis

Devicelnfe  Online

Device Calibration Customize Sensor Language ?

InfoTech

) System manager

Razing Data Pomer

AlM Sportline
The World Leader in Data Acquisition

Analysis

Lo

Download Data
. Device Configuration
@ Device Info
m
@ Device Calibration

Import SmartyCam
microSD Data

‘Customize Sensor

SmartyCam Functions N
l @ Transmit H @ Receive I CAN-Net info ‘ l @ {@Sﬁmﬂm»pﬂaﬂm
Current configuration
[ nstataton name [ Data ogger type [Eeu [ cap Timer [ venicie name [ Avatave tme [ 1ime win cps [ Total requeney Master frequency Expansions frequency | ToL. Expansions
|LuGGER7CUNF MXL PISTA Mone - None. by GPS. READ 93239 (hms) 40635 (hms) 121 (Hz) 121 (Hz) 0 {Hz) [}
Select configursion  Channels | System configurstion | CAN
Speed_1 sn
Wheel arumference {mm) 1666 Channel Name Sensortyps Measure unit
Channel_3 Wid zero potertiometer mn
Pulses per wheel revolution
Sensorsto 2 e
Channel identifier  Enabled/disabled [ Measure unit [Low scale High scale
1000
RPM ¥ Enabled BT o 0 20000
SPD_1 ¥ Enabled =l km/h 1 oo 2500
CH1 ¥ Enabled Lathte HIGH POSITION ? Get Raw Valus 0 K =va =00 50
CH2 ¥ Enabled [ =lva ~lloo 50
2500
EER - - ZERO POSITION % Get Raw Value o Feimma B =0
7 = =
s ¥ Enabled LOW POSITION i Get Raw Value 421 20 | v loo 50
CHS ¥ Enabled L J =va =lloo 50
v = =
CHE ¥ Enabled R S TR e T | =lva =l oo 50
CHT I Enabled =lva =loo 50
e F Enabled — Ly, Metanyour sensorin igh righ] eerence posion and cck an <Get rw vakes proper I iva Silos 5
annel
(AL EE I” Disabled 2- Maintain your sensorin zero {or rest) reference position and click on <Get raw value> proper ke 0 =
Accl ¥ Enabled button. g 01 300 300
LOG_TMP 7 Enabled 3 Meintain your sensor in low for left) reference position and ciick on <Get raw value> proper | =o 50
BATT [ Enabled Va1

Inset measure values comespondent to above indicated reference posii

Click <OK> button

ons.

When calibration is over potentiometer status will turn to "Calibrated" and become red:
e Transmit the calibration to the logger pressing "Transmit Calibration"

Download Data

Import SmartyCam Data  Analysis

DeviceInfe  Online

Device Calibration  Customize Sensor Language  ?

AIM Sportline
The World Leader in Data Acqui

o

Download Data
. Device Configuration
9 Device Info
m
gg Device Calibration

Analysis

Import SmartyCam

microSD Data

‘Customize Sensor

‘System manager
=

l @ Transmit ‘ l @ Recsive I CAN-Net irfo ‘ l @ SmartyCam Functions [@ Set mlslim:ydenhne]

Current configurstion

| Instalation name. |Dma logger type |Ecu ‘ Lap Timer ‘Vehlcle name ‘Avmlahbhme |T|me with GPS |Iom frequency Master frequency Expansions frequency | Tot. Expansions

| LOGGER_CONF MXL PISTA MNene - Nene by GPS READ 9.32.39 (h.m.s) 4.06.35 (h.mg) 121 (Hz) 121 (Hz) 0(Hz) o
Select configuration  Channels |5ystem configuration | CAN-Expansions configurator
Speed_1

1666
Wheel cramference  (mm) e Chgel
Pulses per wheel revolution LOGGER_CONF MXL PISTA
Sensors to
Channel identifier ~ Enabled/disabled S = | Measure unit [ Lowscale High scale
RPM 7 Enabled sensors inthe list pm 0 20000
P01 7 Enabled Channel name Sensortype Status Click here to calibrate = e 1 =loo 200
CH1 7 Enbled LatAcc Lateral accelerometer Calibrated =lva ~loe 50
CH2 ¥ Enabled v a =loo 50
EER - cobicd =l mm 2 =loo 50
CHA ¥ Enabled =lva =loo 50
CHS ¥ Enabled v a =loo 50
CHE ¥ Enabled et el tn ~lva ~llog 50
CHT ¥ Enabled e = = P v a =loo 50
annel name ensortype ick here to calibrate
CHS8 ¥ Enabled - - B =lva =loo 50
Channel 3 Mid zero potentiometer Calibrated

CALC_GEAR I” Disabled # 0 ]
AcC1 ¥ Enabled g oL 300 300
LOG_TMP 7 Enabled “c =lo 50
BATT 7 Enabled 50
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6
Dimensions, pinout and technical characteristics

The drawing below shows sensors dimensions in millimetres [inches].

13 [0.51]

L=450m [17.71]

i

With reference to the drawing above the table here below shows the proportional growth of “A”, “B”
and “C” dimensions.

Potentiometer travel (C) “A" - Retracted mounting distance “B” Sensor body length
50 mm (1.97") 198 mm (7.79") 132 mm (5.19”)
75 mm (2.95") 223 mm (8.77") 157 mm (6,18")
100 mm (3.93") 248 mm (9.76") 182 mm (7.16")
150 mm (5.91") 298 mm (11.73") 232 mm (9.13")

20



@ InfoTech

The potentiometer ends with a 4 pins Binder 719 male connector. The image below shows the
connector from solder termination side.

Binder connector pin Function
1 Analog signal 0-5V
2 GND
3 Not connected
4 Vreference (4.5V)

Car/Bike linear potentiometer technical characteristics are:
Maximum supply voltage: 40 Vdc
Resolution: essentially infinite
Repeatability: < 0.01 mm

Operational speed: 10 m/s max
Mechanical life: >25 millions cycles
Temperature range: from -40° to +125°
Environmental sealing: IP65
Independent linearity: <+0.5%

Cable type: Raychem 55A 24 AWG
Cable length: 450 mm

Housing: Aluminium

Spherical bearing: @5 mm
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/
Extension cables

The potentiometer is sold with a 45 cm cable and standard lengths extension cables are available as
optional; it is also possible to ask for specific length extension cables.

Extension cables part numbers change according to their length and to the device the sensor is to be
connected to.

Extension cable for connection with:
MGS

MXS

MXL2

EVO5

EVO4

Channel Expansion

MyChron Expansion

Part numbers:

V02PCBO5BTXG - cable length: 500 mm
V02PCB10BTXG - cable length: 1000 mm
V02PCB15BTXG - cable length: 1500 mm
V02PCB20BTXG - cable length: 2000 mm
V02PCB25BTXG - cable length: 2500 mm
V02PCB30BTXG - cable length: 3000 mm

Extension cable for connection with:
e MXL Strada

e MXL Pista

e MXL Pro05

Part numbers:

V02PCBO5B - cable length: 500mm
V02PCB10B - cable length: 1000mm
V02PCB15B - cable length: 1500mm
V02PCB20B - cable length: 2000mm
V02PCB25B - cable length: 2500mm
V02PCB30B - cable length: 3000mm
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