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Sensors overview

Configuring sensors within Toolset is an essential part of monitoring vital data imported from a car. The
following provides an overview of how to configure analogue and digital sensors, and various configuration

options.

Note: Refer to Beacons for configuring a digital beacon input.

Analog sensors

Identify an analog input

You can configure the name of the analog inputs on the Hardware Settings node (1). Underneath each input
label is a connection identifier in the format ‘CXY’, where X and Y are values that identify the connector and

the pin of the device, respectively (2).

Hardware Settings

Configure the hardware settings for the lozal

Local (Badenia 5) - Analog Inputs

Configure the analog inputs for the device.

Which they are cannected to the device or they.

will not function:
OO@E® Q@ Eemple Aracg ot
c2.26
4 local
Saderia 5
Analog Inputs (40) Input 05
o P @) Name
Connection €29
Digital Inputs (10}
Digital PWM Outputs (4)
Input 09
Excitations (10)
Neme
LN Ports 2) Connection €27
Serial Ports (2)

Input 02

Name [Input 02

Connection €2.12

Input 06

Name

Connection €2.10

Input 10

Neme

Connection C2.23

Input 03

Name [Input 03

Connection £2.25

Input 07

Name

Connection €28

Input 11

Neme

Connection C2.22

Input 04

Narne

Connection €211

Input 08

Name

Connection €224

Input 12

Name

Connection C2.6
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Add an analog sensor

You can now configure the analog input on the Sensors node. To specify the desired sensor input, select an
analog input (1), click the ‘import” icon (2), and then click Import Individually (3). You can import multiple
sensors as a group (4). You can import and export sensors between existing setups.

Input Sensor Pairs

@O )
3 mport Individually mpclrt Group

4 Analog Inputs (40) @

Input 01

1 K=
1800 Ohm, Pull Up

Input 02
2z
1800 Ohm, Pull Up

Input 03
€225
1800 Ohm, Pull Up

Input 04
211
1800 Ohm, Pull Up

When you click the ‘import’ icon a popup is displayed that shows the Toolset sensor library. This allows you
to select the required sensors. Select the required sensor (1), and then click Import (2).

Attach Sensor.. = a *
The selected directory and all subdirectories are searched for suitable items,
4 Libraries MName Type
Read_—OnIy Library [\j Analog Push Button Sensor Analog Voltage Sensors
I My Library
Ana\t_rg Vo\tage Sensor Analeﬁ \r’ultage Sensors I 1
/\j Switch Sensor Analog Voltage Sensors

Filter: start typing to filter the selection

®
2 .’upurt ®Cancel.

Configure an analog voltage sensor

Sensor properties

Once the sensor is imported, a new window is displayed to the right of the screen to allow you to configure
the sensor.

‘\
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Enter a name for the sensor (1), add an optional comment about the sensor (2), and specify the termination
type if required (3).

Sensor Properties

Configure the properties of the sensor,

Marne 1 I Analog Sensor I

Comment Example analog sensor for User Guide

Termination | Pull-up ¥ | Value 1300 | Chms

Maone
3 | Pull-down
Pull-up

Terminations are available on specific inputs. You can see which inputs feature software selectable
termination in the Input Sensor Pairs menu. The available termination for the input is denoted under the
connector/pin identifier (1).

If no termination is available, ‘No Termination’ is displayed (2). If a ‘Pull Up’ termination is selected, the
resistor must be specified to match the value in the Sensor Pairs menu.

The Pull Up termination is not available on all inputs. The Pull Down termination is not available on all
analog inputs.

Input 02
€224
|1ED[I Chm, Pull Up |

—_

Input 09
C27
2 I Mo Termination I

Calibrated channel

Enter the calibrated channel name for the sensor (1), the units for the output quantity (2), and specify the
data type (3). You can set an optional uncalibrated channel name to generate a raw uncalibrated voltage
channel (4).

Calibrated Channel Uncalibrated Channel

Configure the calibrated sensor channel. Cptionally set the name to generate an uncalibrated voltage channel.
Name iCaIibrated Analog Sensor ‘i 1 Name IAnang Input Raw Voltage ‘I 4

Quantity I pressure v I 2

o [ ] 3

‘\
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Sensor calibration

You can now calibrate the analog sensor input. You can define the conversion between voltage units (uv, mv,
kV) (1) and the units of the selected output quantity (in this case the units of the selected quantity (pressure)
are in bar) (2).

Calibration

Define the calibration to convert| W * |linto | bar -

There are three calibration types available to select from the Calibration Type dropdown menu:

Gain & Offset

Used for proportional calibrations. You can apply a gain and offset to the raw analog voltage input to
generate the calibrated output channel. You can insert the required gain and offset, invert the gain and the
offset applied before the gain if required. The sensor curve is displayed on the X/Y chart and the equation of
the line is displayed in the equation box. When connected to the device, the current sensor readout is
displayed on the X/Y chart.

Calibration

eine the catbraton o comer

Calibration Type | Gain &Offset | Equation |Calibrated Analog Sensor = 25 - 5

Live Input (V) 17410
Calibrated (mbar) -1.5180

Gain mbar/V [ Invert Gain

Offset | -5.0000| mbar [ ] Apply offset before gain ///
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Coefficients
Used for exponential sensor curves. You can add and remove the number of orders from the equation with

the = and ‘bin’ icons. Use the ‘insert entry’ tools to add orders before or after entries in the table. The sensor
curve is displayed on the X/Y chart and the equation of the line is displayed in the equation box. When
connected to the device, the current sensor readout is displayed on the X/Y chart.

Calibration

Define the cabration to comert o

Calibration Type | Cocficients =] Equation [Calibrated Analog Sensor = [x] + 2[x1"2 + 8"3

Live Input (V) 1.7410
Calibrated (mbar) 50.0220

@ 12007
Order Value
1 ‘ 10000 1000
2 2.0000
3 80000
00|

2
¢

&
2

Calibrated Analog Sensor (mbar)

3

Look-up Table
Used to configure a sensor when the sensor curve is known from a datasheet or look-up table. In the look-up

table you can associate certain values of the input channel to a corresponding output value. Toolset then
offers three modes to interpolate input/output points in the look-up table:

e Extrapolate - Toolset estimates output values given an input value outside the defined range.
¢ Interpolate - Toolset calculates the output values between defined input value and corresponding

output values.
e Sample & Hold - Toolset holds the output value of its corresponding input until the next defined input

value is reached and the output is then updated

By default, the interpolation mode is set to Interpolate.
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Calibration
Define the calibration to convert into
Calibration Type | Look-up Table |  Equation [Calibrated Analog Sensor = f([x])
Interpolation Mode | nterpolate v | Live Input (V) 17410
Calibrated (mbar) 174,1030
@ ®@@ o]
x(V) Calibrated Anslog Sensor ]
(mbar)
00000 0.0000
1.0000 100.0000
300
2.0000 200.0000 "é" i
3.0000 4000000 | 5
2
40000 2000000 | <&
o
50000 1000000 [kl
&
3 —
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5 _— \\\
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///
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] -
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T 1 T T 1 T T T T T T
0 0s 1 15 2 25 3 35 4 45 5
(V)
Calibration
Define the calibration to convert into
Calibration Type | Lock-upTable  * |  Equation [Calibrated Analog Sensor = f(ld)
Interpolation Mode | Sample & Hold  ~ | Live Input () 17410
Calibrated (mbar) 174,1030
@® ®® o]
X Calibrated Analog Sensor ]
(mbar)
00000 0.0000
1.0000 100.0000
300
2.0000 200000 5
20000 4000000 | 5
z
4.0000 200.0000 | A
S
50000 1000000 [l
<<
3
3
£
a
3
100 >—
Py
| T T S T S S - - - -
0 05 1 15 2 25 3 35 4 45 5
(V)

Note: The Equation display is a display of the mathematical function of the sensor curve only. The equation
of the sensor curve cannot be written in the field. If you need to copy in a known equation, transfer that
equation into a coefficient or table form, and then copy those values into Toolset. You can copy tables from
external sources and then copy them into Toolset. Once the table is copied, the corresponding equation will
match.

Configure an analog push button sensor

The push button sensor provides a way to use the analog input as a push button/switch input. The AIN input
has a maximum input range of 0-30V ‘to battery’. However, if you select ‘switch to ground’ an external pull up
resistor is required to generate the switch to the input logic.
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Details

Sensor Name |Analog Sensor ]

Comment Example analog sensor for User Guide |

Manufacturer Status

Manufacturer Status O This is o normal ifemn.

Button

Name |Analog Push Button Sensor I

Threshold [2500 |

Trigger button press on the | Rising ¥ edge of the input channel.

Falling

Rising

Configure an analog switch sensor

Add a name for the switch sensor (1) and an optional comment about the sensor (2) in the Details section.
The actual switch sensor name is configurable in the Switch section (3).

Sensor Properties

Configure the properties of the sensor.

T | Mame Analog Sensar

Comment | Example analog sensor for User Guide

Manufacturer Status

Manufacturer Status O This is @ nomal ifem.

Switch

Configure the name of the switch,

Mame | Analog Switch Sensor
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This sensor type enables a user-defined number of switches at various voltages. To modify these values,
simply add additional rows to the table or change the existing values. The graph changes based on the
number of positions and voltage set.

The order of the positions must be respective to the voltages, such that the voltages increase from 0V to 5V.
If this condition is not satisfied, then Toolset displays an error and highlights the boxes in red.

Calibration
Define the calibration to convert voltage into a switch position.
Live Input (V) 17410
Calibrated () 2
@ ® ] .
Position Voltage Name 1
1 0.0000 ‘ Position 1 28
2 2.2500 | Position 2 2.5—3
3 EAIOOR Position 3 |
244
224
< 3
51
I
18
16
144
124
e
E T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 05 1 13 2 25 3 335 4 4.3 5
Voltage
Digital sensors

Identify a digital input

You can configure the names of digital inputs on the Hardware Settings node, depending on the sensor
configuration required.

Hardware Settings

Configure the hardware settings for the local

Local (Badenia 5) - Digital Inputs

Configure the digital inputs for the device.

Which they are cannected to the device or they
will oz function.

@O Y

4 Llocal
Saderia§

Digital 02
Name [ Digital 02

Connection C2.18

Digital 03
Name [ Digital 03

Connection C2.36

Digital 04
Name Digital 04

Connection C2.30

Exomple Digital Input

cai7

Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse

Analog Inputs (40)
Digital 05

Name |Digital 05

Connection €235

Digital 06
Neme

Connection €39

Digital 07

Name |Digital 07

Connection C3.8

Digital 03

Neme

Connection €33

CAN Ports (8)

Digital Inputs (10)

Digital PWM Outputs (4)

Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse

Excitations (10)
LIN Perts (2) Digital 09

Name

Connection C3.7

Digital 10
Name Digital 10

Connection €32

Serial Ports (2)

Type @ Level O Beacon O Pulse Type @ Level O Beacon O Pulse

Add a digital sensor

You can then configure the digital input on the Sensors node. To specify the desired sensor input, select a
digital input (1), click the ‘Import’ icon (2), and then click Import Individually (3). You can import multiple
sensors as a group (4) and import and export sensors between existing setups.

——
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Input Sensor Pairs

@0
3 mpoﬂ Individually rf:pﬂrl Group

P Analog Inputs (40) @

4 Digital Inputs (10) @

Yigital Level Input

Digital 02
218
Digital Level Input

Digital 03
C236
Digital Level Input

Digital 04
€230
Digital Level Input

When you click the ‘import’ icon a popup is displayed that shows the Toolset sensor library. This allows you
to select the required sensors. Select the required sensor (1), and then click Import (2).

Attach Sensor... = O X

The selected directory and all subdirectories are searched for suitable items.

4 Libraries MName Type
. E:;du:::g Bibiieky M. DF11i Rotational Sensar Digital Pulse Sensors
2024 AC INPUTS |-|_1 Digital Push Button Sensor Digital Level Sensors I 1
2024 Bat Limitation Math I-l_l Rotational Sensor
2024 CAN
2024 Firefly
2024 Led Configuration
2024 Logic Channels
2024 5C3
2024 Toca Scrutineering
AliveDrive PDR 2.0
AMR GT3
Auto Backup
CAN Streams PDR 2.0
Display Sim Channels
Ethan
MUX Examples
NM Frame
Ronge
Slider
4 |Update Files
2024 5C3
< > | [Filter: start typing to filter the selection

Digital Pulse Sensors

2 @)port ®Cance\.
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Configure a digital push button sensor

Add a name for the sensor (1) and an optional comment about the digital button (2) in the Details section.
The actual button channel name is configurable (3), together with the ‘mode’ (4) in the Button section. The
‘mode’ allows you to configure if the button triggers on the rising or falling edge of the digital input channel.

Details
1 I Sensor Name |Digita| Push Button
2 I Comment |Examp|e digital push button for User Guide

Manufacturer Status

Manufacturer Status O This iz @ normal item.

Button
3| | Name Example Digital Push Button
Trigger button press on the | Rising * | edge of the input channel.
4 | Falling
Rising
—

Configure a DF11i rotational sensor

If a DF11i wheel speed sensor is attached to a digital input, you can configure the number of pulses that
occur in a revolution of the sensor trigger wheel.

Note: For a 48- tooth reluctor wheel, the total number of pulses per revolution is 96.

You can enter a name for the sensor (1) and add an optional comment (2) about it in the Details section. You
can configure the Calibrated Channel name (3) and set the number of pulses per revolution (4).

Details
1 Sensor Mame |DF1‘Ii Rotational Sensar
2 Comment |F_xample DF11i rotational sensor for User Guide

Manufacturer Status

Manufacturer Status O This is @ normol ifem.

Uncalibrated Input

Input Type ® DF11i

Calibrated Channel

3 IDutput |Front Right DF11i Wheel Speed

4 |One revolution occurs every 8| pulses

‘\
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Configure a rotational sensor

If another type of wheel speed or rotational sensor is used, then you must import the rotational sensor.
There are four different options:

Sensor Type Specification Description
Active Hall effect — Driven Low Low would assert an output of 1
when the input signal is Low
Active Hall effect — Driven High High would assert an output of 1
when the input signal is High
Passive Variable Reluctance Sensor Uses a two-wire sensor and
magnetic pickup
Passive Crankshaft Position Uses a two-wire sensor and
magnetic pickup

You can enter a name for the sensor (1) and add an optional comment (2) about it in the Details section.
Select the uncalibrated input type (3). You can configure the calibrated output channel name (4) and set the

number of pulses per revolution (5). This is determined by the tooth count of the trigger wheel used to drive
the digital input.

Note: If you create an input for a wheel speed sensor, the sensor is not defined internally as a wheel speed
until it is set up within the Wheel Speed node. Until this is done, Toolset only recognizes it as a rotational

Sensor.
Details
1 I Sensor Mame |Rotatic-na| Sensor
2 I Comment |Example rotational senser for User Guide

Manufacturer Status

Manufacturer Status O This is g normal item.

Uncalibrated Input

Input Type (® Active (Hall Effect - Driven Low)

3 () Active (Hall Effect - Driven High)

() Passive (Variable Reluctance Sensar)
() Passive Crankshaft Position

Calibrated Channel

4 || Output |Ca|ibrated Rotational Sensor Qutput

5 I One revolution occurs every 8 puIsesI

‘\
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Digital input information

Maximum input voltage

The table below shows the maximum input voltage for the different sensor types:

Input type Maximum input voltage

Digital Push Button Sensor Battery voltage (up to 32V)

Rotational Sensor Battery voltage (up to 32V)

Only to be used with a DF11i Sensor. Any over-voltage could cause

DF1Ti Rotational Sensor damage to the pull down resistor.

Threshold voltages

The table below shows the threshold voltages for the signal edge detection. Both the upper and lower
thresholds must be passed for an edge to be detected. The input remains registered until both the upper
and lower threshold have been passed back through again.

Mode Pull Lower voltage threshold (V) Upper voltage threshold (V)
OFF None 0 0
Beacon/Level/Hall Pull 15 5

Effect Up : ’

VRS None -0.5 0.5

. Pull
Current (DF11i) D 2.25 3.25
own

The diagram below shows the digital input edge detection logic. Both the lower and upper thresholds must
be passed, in either direction, for an edge to be detected by the CLU.

3 DIN Voltage
260V
Lower Voltage Threshold
1.50 V
= ol Upper Threshold Voltage
= 2.50 V
[}
o
S
)
>
=z
a
0 T T T T T T T i
0 5 10 15 20 25 30 35 40 45 50
Time: 00:10.11 min:sec &
= ] : Edge Detection
c 1 1
2 2
©
£
o
a
o
2 o
L T T T T T T T T U
0 5 10 15 20 25 30 35 40 45 50
Time: 00:10.11 min:sec
= 4 Switch State
s ! L1
S
1%}
L
£
C% 0 T T T T T T T T
0 9 10 15 20 25 30 35 40 45 50
Time: 00:10.11 min:sec
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Virtual sensors

You can configure CAN channels (see Setups - Streams) to be an analog voltage input or a digital level input
from the Type dropdown menu.

Input Sensor Pairs

® O

P Analog Inputs (40)

P Digital Inputs (10}

P Expansion Device 1 Analog Inputs (24)
P Expansion Device 1 Digital Inputs (4)
P Expansion Device 2 Analog Inputs (24)
I Expansion Device 2 Digital Inputs (4)
P Virtual Analog Inputs (1)

P Virtual Digital Inputs (1)

® ® ® ® ® ® ® ® &

When you select an analog voltage input or a digital level input type, a virtual sensor is generated on the
Sensors node.

Content

Configure the content that makes up this packet.

o] |1
Name |Virtual Digital Input | Type | DigitalLevelinput  ~| startBit | 0 Length | 1]

Channel

Bit-Field Channel
Indexor

Analog Voltage Input
Digital Leve! Input
Button Group
Multiplexed Region

A virtual sensor is configured in the same way as a standard analog or digital sensor.
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