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EC Declaration of Conformity
We declare that this product hdmen tested to and meet the requirements of:

EC Directive 2004/104/EC

4! RI LJ(Tacyirital Bragress Council directive 72/245/EEC relating to the radio interference (Electromagnetic Compatibility) twehaceending
directive 70/156/EEC on the approximation of the laws of the member states relating to thapypeval of motor vk A Of S& | YR GKSANJ G NI A f

And has also been assessed, via Technical Construction File, by an independent DTI Competent Body and found to benneuritiotima essential
requirements of:

EC Directive 89/336/EEH@nd amending directives) R
G/ 2dzy BANBOGADS 2F no alé& mopyd 2y GKS FLIINRPEAYFGA2Y 2F GKS tlga 2F GKS

DTI Competent Body responsible for issuing certificate of compliance:

3C Test Ltd,

Silverstone Technology Park,
Silverstone,

Northants

NN12 8GX
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Introduction

TheVBOX Micrénput moduleis a generapurpose inputmoduleand comes in two versiordesigned for usavith either the PerformanceBoxr VBOX
products.Communication with connected units is via RS232 to the PerformancabCAN to any VBOX product.

The Micro Inputmodule allows data such &PM, Throttle angles and Pedal forces to be easily measured along with the VBOX GPS data.

Inputs

4 x 10bit 0 ¢ 14.5V Analogue input¢30mV accuracy)
1 x LowTension RPM input

4 N
E.g. Throttle %
\_ J
. )
4 X Analogue Input S Micro Input Module ( )
E.g. 4400 RPM
E.g. Throttle Position
¢ —> j \ y,
~N > e R
RPM Input | E.g. 0.5 Litres
Signal Scale & Offset \ /
\ J \ / ’
s N
E.g. Temp
\ J

27/10/2009
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Analogue Inputs
All of the analogue inputare norropto isolated 1Mit 0 ¢ 14.5V inputs.They are alkingleendedinputs = n S S = N ® % ; § RPM
that share thecommon'A Groundanda4 Mminput impedancemeans the unitcan be used fordirect & & @ $ 2 2 2 2 3 S @
connection to existing pots on a car. CcOoM
- L ] - - L] - L - L] ‘
An example of how to connect an isolated individualgmiometer is showron the right
Connecting to a potentiometealready installed on a car, such as a throttle potentiometer, would only
require the output signal from the pot and ttearth to be connected to the MICIY.
(=) -l I
z203=z223ZZZ RV
OC + << <00 @
RPMiInput COM
. ~ s~ EAEEN = = A X £ " . g A s s . - . = " » = " .
The dagramontherighta K2ga | 0e LA OFf O2yySOankgaitncailZor RPKIS W= At 1l 1 1 _1_J W 7
pickup. l
Low Tension
Side of Coil ™ +
27/10/2009
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Connecting the MICINO1 taVBOX
The Micro Input Module is connected to a VBOX via theD@A&able.

Configuring the MICINO1 when connected to a VBOX

When a MICINO1 is connected to a VBOX, the input channels digured through VBOX
setup in VBOXToglensure that the VBOX is powered and connected to the PC serial pori

ClickvBOX Setupn the main menu bar. When the VBOX setup window appeansypar
Modulestab should be present on the Channels page. Clickret Modulestab to kring
the tabbed page into view.

The serial number and firmware version of the module is displayed imghé Module tab,
below that are the Channel Buttons for each of the available inputs along with check box
for enabling indiidual channels for logging and inclusion in the serial data stream.

RACELOGIC
- \& ‘E’ﬁ'

=
=
L)
X

Bl = & @ x

Channelz | Logging CAM GPS Output Configure Info Close Set-Up

Standard | Intemal 4D | YTl Modules | Wehicle Separation
030199 - FAw 01.03

Channel | Log to compact flash Send over serial
RPM
ADC1
ADC2

(
(
(
[ ADC3
(
(
(
(

ADC4

B A A VR K
B A (A (e (K

[ Chedk Al il Check Al |
[ Un-Check Al I Un-Check Al ]

(ICC ] 6.222% Log Channel Usage

Page6 of 21

27/10/2009




RLVBMICINO1 Micro Input Module

Configuring an input channel

To configure a channel, click the corresponding channel button. A channel setup window will appear showing the currgsit settin

RACELOGIC
=~ R bk

The Channel Namend Units can be changed for each of thput channels and a scaleffset, minimum and maximuroan be applied to selected input
channelsEdit the Name, units, scaleffset, minimum and maximurthen click the Apply button for the changes to be saved.

Channel Name
The user can change the channel name to provide a meaningfalipiésn for the input channel.

Units

CKS W' yAlaQ 2LXiA2y R2Sa y20 Ff G4SN G§KS NB OzhbiarBa of Bhedatd. @
The valueof the data is only affected by the scale and offset values.

Scale
The scale value corresponds to M in the equation Y = MX + C that is applied to the input signal.

Offset
The offset value corresponds to C in the equation Y = MX + C.

Minimum
The minimunvalue the datas capable of displaying

Maximum
The maximum value the data is capable of displaying

NB:See Appendix A for how to calculate the Scale and Offset to be applied to an input channel

Pager of 21

Module Setup @
Close
e
Name : | Thrattle
Uritz - |%
Scale: |20
Offget: |0,00000
Live Diata:  |0,00000 @
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Connecting the MICINO1 to a Video VB@XVideo VBOX TE

There are two ways to setupVideo VBOX to use a Miehoput module.

1: Usingthe MICINO1 CAN database file

To use the Micro Input Module with\4Cl enable/ideo VBOX y & dzNB
(2 Yruding @Video VBOX LITE &Bu G K I (i

GKS W[L¢9Q

0KI G

GKS
02E Aa

RACELOGIC
- \& ‘%
¥ Video WVBOX Type
YH [Owatermark Elvel
0] Wi O] Four camersa

w»
[axtN

NB:Only 1 CAN channel will be available on a Video VBOX LITE using this method. See part two for a descriptionisd timevdefault channel presets

and log all available MICINO1 channels.

¥ CAM and medule configuration

Baud Rate
500 KBit 3

[ p Node

¥ Inputs

[ tess

|. Empty ‘ [ N

L YRSNI GKS WIS b/ 2WRABENRAE A2YQ

/£ A0

2y

iKS W[2FRQ

odzidi2y G2

the MICINO1 CANibc file and double click on it.

Select the channels that are to bmghjed and/or displayed by the Video VBOX, then click apply.

PageB of 21

(#8 video VBOX Set-up

oz SELNI YR

ONAY I dzLd |

¥ Msgd
] ADC4

E ADC2

v M=zg1
ADC1
RPM

v

Mame: ADC3

Units: v

|dentifier: 0x00000421
StaiXtd: Standard
Data Format: Motorola
Scale: 1

Offset: 0

Idaximum:
tdinimum: 0

Format: 32-bit float
StartBit: 0

Length: 32

OLC: &

(o ) ([Cowee ]

iKS

X

TAES

WLY

o N



RLVBMICINO1 Micro Input Module
RACELOGIC

¥ Inputs

The channel attributes can be configured by clicking on the channel button
— )

Video VBOX Set-up

P h=g3

p h=g2

¥ =gl
ADCH

Under the Advanced Options tab you then have the list of
(2pey] [Ceer] channel parameters that can be edited.

¥ Advanced Oplions

Name:  [RPM ] 1D (hex): oe: [ ) stontd: | Standad B

units: [nz ] startic Length: (32 |& DataType: | 32bitfioat B

Scale: [1 ]

oo [0 N D 0 O D O

Minimur: (0 | |62 5655 4347 4028 2231 2423 16158 7 0| oooe L
]

I aximum: [-I}

NB:See Appendix A for how to calculate parameter scale and offset.

27/10/2009
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2:Using the MICINO1 channel presets
. i . . i . . . o . . W Video VBOX Type .
¢2 dzas l:lKS gx(v)N\!i VLYE‘]dZU az2zRdzZ S LINBaSu OKIFyYyyStj [ Watermark mvel S5y a dzNB
W+/ LQ Aa y20 OKSO]lSRO® HLite [Four camera
¥ CAM and module configuration
Baud Rate
500 KBit ]
[h- Mode ] | oA . > A 5 7 A A x -
re— | y’I?SINJA WYVYR az2RdzZ S /2y FTAIdzZNF UA2yYyQ UKSNB Aa Iy |RR
az2zRdzZt SQ®
( Load ] Clear |
[P Mini input module |3 Log All l
[h- Micro input module |k Log All l
¥ Micro input module ‘k Log All
Expanding the droglown menu displays the available Micro Input Module channels G | | et || ge2 |
( e3 | | tage 4 |
¥ Micro input module |¢ Log Al
To log all othe MicroL y LJdzii Y 2 Rdzt S OK | yh(thh ia the tdp fright®d] the @ripS - | e e
down menu. All of the channel buttons will now become coloured indicating that they will be logg = = ==
to the SD card by the Video VBOX. [ wotage 3 ] [ vorage 4 |
27/10/2009
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The channel attributes can be configured by clicking on the channel button:

[ video VBOX Set-up X (&8 video VBOX Set-up X
(2eoty] [Cancel] BlLog (2pot] [Sancel] BlLog
Name:  [Freg | Name: [ Voltage_1 |
units:  [— | units: [v |
Scale: |1 | Seale: |1 |
offset [0 | ofsst [0 |
Minimum: (0 | Minimurn: [0 |
Masimum: [ 600 | Mepdmunn: | 15 |

Channel Name
The user can change the channel name to provide a meaningful description for the input channel.

Units
CKS W yAGAaQ 2LWA2Yy R2Sa y20 FftGSNI GKS NBO2NRSR RI (tdlopget the SR cagly f & | RS&O0

Scale
The scale value corresponds to M in the equation Y = MX + C that is applied to the input signal.

Offset
The offset value corresponds to C in the equation Y = MX + C.

Minimum
The minimum value the data is capable of displaying

Maximum
The maximum value the data is capable of displaying

NB:See Appendix A for how to calculate the Scale and Offset to be applied to an input channel
27/10/2009
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Connecting the MICINOtb a VBOXNhi, PerformanceBox* or DriftBox*
When a MICINL1 is connected to a VBOi, RerformancdBox or Dxift Box, the VBOXMini will automaticallgg all of the input channels.

Each of the input channels has configuration attributes that can be configured through the VBP8&viniDBChanging the Name, Units and Scale etc for
a dhannel is not required but makes the logged data much easier to understand

* to use a MICINO1 with either a PerformanceBox or DriftBox requires the RS232 chip uptpddere been made to the units.
Please contact Racelogic for pricing and further infation.

Configuring Input Channel parameters:
To Configure any of the input channel parameters, change the mode to Input Module Mode

e press the MENU button to enter the Input Module Menu.

¢ highlight the Setup Inputs option by using the¢, buttons then press OK to enter the Setup Inputs option.

e use thez ¢ buttons to scroll up and down the channel list then press OK to edit the Channel setup screen for an individual channel
e then press the ¢ buttons to scroll up and down the list of chanparameters then press OK to edit one.

Editing Name/Units:

O9YGSNI I OKIFyySt aSiédzld LI NI YSGSNI SRAG ¢6AYyR2¢ o0& F2ft2Ay3 GKS W/ 2y FAIdzN
Move the highlight box to the character you wish to edit using2zhg buttons then press OK to edit the character, and then presttge buttons to

scroll through an alphanumeric list when you have highlighted the character you want then press the OK button. Then heorexodharacter you wish

to edit.

NB: The Name and Unitgext fields are a maximum of 10 characters long

27/10/2009
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Editing Scale/Offset:
9YGSNI I OKIFyySt aSiédzld LI NI YSGSNI SRAG 6AyR2¢g o0& F2ft2Ay3a GKS W/ 2y FAIdzN

Move the highlight box to the character you wish to ediingsthez ¢ buttons then press OK to edit the character, and then prestige buttons to
scroll through a numeric list. When you have highlighted the character you want the press the OK button. Then move toctisraeter you wish to edit.
Once a decimal poinsiplaced it is not possible to place another in the number until the first one is changed.

Editing Digital modes and options:

The digital input channels have additional modes and options that need configuring. To do this, enter the channel setefeipafdne digital channel by
F2tft26Ay3 GKS W 2y FAIdZNAY I Ay Lddzi OKFyySt LI NFYSGSNEQ AYyaildNWzOGA2ya 020
The configurable modes and options depend on the Digital input channel that you are editing.

Highlight the MODE option then press the OK button, thesspithez & buttons to scroll between the available modes and press the OK button to select
the mode you require.

To edit the options available in a mode, highlight the option and presz tfebuttons to scroll between the available option or value, thengsréhe OK
button to select the option or value you require.

27/10/2009
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APPENDIX A: Calculating scale and offset of a CAN parameter

When reading data from a vehicle using sensor equipment such as thdérginiModule it is often necessary to convert the data intmare meaningful
format, for example converting a voltage from a throttle or brake pedal into something more useful like percpatEy@ress

This application note will explain stdgy-step how to calculate the scale and offset valusguiredto convet the throttle positionvoltagefrom theinput
of a Minilnput Moduleto percentage throttle applied

It should be noted that this calculation only works for linear data where the plot of the data produces a straight line.

1: Obtain full scale voltagealues

Assume that the voltage read by the MIM is 0.5 volts when the pedal is not being pressed and 5 volts when the pegakisskdlyYou have two values
which correspond to 0% and 100% throttle pedal position. So how do we determine what scalésahslalues to applyo a voltage value to obtain
throttle position as a percert

Percent Pedal Press vs Voltage
100
90 /
2: Visualising the Data 80 //

If you were to plot voltage (x) against percent (y), you have two sets of points that y

70
can plot.
p . yad

Voltage (X) Pedal Press (y) 0
0.5 0% w0 -~

5 100% . pd

; e

The line between these two points is a straight line. /

10

T T T T
0.5 1 1.5 2 25 3 35 4 4.5 5

27/10/2009
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3: The equation of a straight line.

( RACELOGIC

The equation describing a straight line is as follows:

Y=mX+¢cC

Where;
Y = The Y values
X =The X values
m =scale
c = offset

4: Calculating the gradient of the line

(pedal press)

(sensor voltage)
(gradient of the line)
(intercept with the Yaxis)

Percent Pedal Press vs Voltage

100
The gradient of a line is the change in Y divided by the change in X which ¢ /

m =dY/dX

dY = 10@ 0 = 100
dX=505=45

Therefore the gradient of the line is:

dY/dX = (1080)/(5 ¢ 0.5)
=22.22

: _
. e
L r L

-20

27/10/2009
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5: Substituting values to find the offset
To find the offset value we simply substitute the known values back into our equation as follows:
Taking the values whemé¢ pedal is not pressed.
Voltage = 0.5 v, percent = 0.

Y=mX+c therefore

0=(22.22*0.5)+c

0=1111+c Taking 11.11 from both sides of the equation gives us:

c=11.11
6: The full equation for the line
Substituting these values batko the equation again gives us the full equation of the line which passes through our two points.

Y =2222X11.11
7: Checking the equation
We can double check our equation is correct by calculating a percentage value for a known voltage output.
Weknow that:

Voltage (x) Percent Pedal Press (y
0.5 0
5 100

Using the equation we have just derived produces the following results:

Y =22.22X 11.11

Y =(22.229.5¢11.11 20% This is correct, as 0.5 volts is equal to a 0% pedal press.

Y=(22.22 *%5.0) ¢ 11.11 =99.99% This is also correct as we know that 5 volts = 100% pedal press.

27/10/2009
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8: Plotting the full line
The graph below illustrates the calculated scale and offset values.
Percent Pedal Press vs Voltage
100
80
60 /
Y=22.22X-11.
40
dY
m=22.22
20
JM// ax
0 C i : 1 T T T T
Ms 1 1.5 2 2.5 3 35 4 4,5
-20
27/10/2009
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Specification
Analogue Inputs RPM Input
Number of Chnnels 4 Input type Low tension Coil Signal
DC Accuracy 30mv Minimum signal amplitude 12v
Input range 0-14.5Vv Input frequency range 0 ¢ 666Hz
Input impedance 4 Mm Resolution 0.1RPM
Power Environmental and physical
Input Voltage range 6-30v DC Weight Approx 65grammes
+5 V Output 5V supply; 300mA max Size 68mm x68mm x 30mm

Operating temperature
Storage temperature

-30°C to +D°C
-40°C to +88C

Pagel8of 21
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Connection Data

@ I:I 6
0
2 1

kycon 6wsocket

RPM
GND
AGND
+5V
AN1
AN2
AN3

AN4

CANL

CANH

Looking from theoutside of the box into the

socket.
Connector 1c Data In¢ Kycon 6 W
Pin In/Out Function
1 | Module RS232)R
2 I/0 CAN Higlton appropriate model)
3 I/0 CAN Lowon appropriate model)
5 Ground
6 @] Module RS232 Tx
8 Power
Input Connectorl x 10 way
Pin Function Pin Function
1 RPM 6 A/D Channel 2
2 GND 7 A/D Channel 3
3 Analogue GND 8 A/D Channel 4
4 |solated +5 Voltsupply 9 CANL
5 A/D Channel 10 CANH

Pagel9of 21
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CAN Bus data format
Each data channel is a 32 bit FI@dbtorola)
Data Bytes
D+« | Update 0 1 2 3 4 5 6 7
rate* | 765432D|765432D|765432D|765432D|765432D|765432D |765432D(765432D
MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB MSB LSB
0x401 | 50ms Digin/ RPM Analogue 1
0x421 | 50ms Analogue2 Analogue 3
0x441 | 50ms Analogue4

* Default Identifiers. The identifiers can be changed using the configuration software

The MICNO1 CAN database is available in Vector Database (DBC File) format on request from Racelogic

Page20of 21
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Contact Information

Racelogic Ltd

Unit 10

Osier Way

Swan Business Centre
Buckingham

MK18 1TB

England

Tel: +44 (0) 1280 823803
Fax: +44 (0) 1280 823595

Email support@racelogic.co.uk

Web:www.racelogic.co.uk

RACELOGIC
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Revision Date Description

Author

25/09/2009 First Draft

AM

1 27/10/2010 Version 1

AM
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