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This manual is for the installation and operation of the DASH2 PRO unit, for detailed
instructions on the configuration software please refer to the PC based help system. Where

relevant a web address for online help is given in this manual for reference to the
configuration software.
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1 DASH2 PRO Introduction

IP64 sealed (rain-proof), diecast | Up to 8 analogue (4 as standard) and 1
aluminium enclosure with rubber frequency Input, with dedicated RPM
sealing details. inputs. Connect sensors such as: Wheel
speed, temperatures and pressures etc.

Completely new display,
exclusive to DASHZ PRO -
meaning lap/sector timing
features can be displayed
in the bottom display
segments.

e

Add CAN receive option or M4 threaded

ECU interface to take sensor mounting
data directly from vehicle ECU holes on rear of case. J
- -

Advanced computer functions,

* Advanced Options Bundle - 4 2 ms, shiftfights and more...

1.1 Features

« Robust, die cast zinc alloy enclosure, sealed to P64

« High contrast, non-reflective, high visibility custom LCD display with EL backlight
« 19 and 24 way Binder 423-series connectors
« Compatible with the DL2, DL1, and SPEEDBOX products
« 6 configurable dual colour red/green shift lights
« 4 stand-alone analogue inputs
« Wheel speed input for vehicle speed and odometer reading
« Non-resettable odometer
« Resettable trip meter
« High and low level engine speed inputs
« Twin independent 5v reference outputs
« Configurable peak RPM hold
« Gear indicator
« GPS signal strength indicator
« Max/min recall with reset
« 5 configurable high/low alarms
Race Technology Ltd. VAT reg. 715 9671 09
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« Connections for optional external buttons to control operation

« Easily configurable with supplied PC software

« Warning lights for main beam, indicators, brakes, alternator output and fog light
« Display in mph or kph and miles or km

« 5 user configurable data display screens

« USB port for configuration and data download (data download requires data logging
option)

The following are available as options for the DASH2 PRO

o Complete setups for 3 drivers and 3 modes

« Advanced filtering and channel mapping options

« Extra 4 analogue inputs to bring the total to 8

« Advanced alarm and trip computer functions, including monitoring engine hours and
laps of fuel remaining

« 4 low side on/off output drivers

« Upgrade output drivers to full PWM output

« Data logging with GPS and accelerometers for single unit lap timing / data logging

« Second serial port for connecting to further Race Technology data loggers or ECU
interfaces

« CAN receive option for up to 105 CAN reception channels, directly mapped to
processed data channels

« Second CAN port

The DASH2 PRO can be combined with other Race Technology products such as data
loggers or ECU interfaces to expand the 10 capacity should more channels or higher
sample rates be required.
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1.2 What is the DASH2 PRO?

» [ntegrated high
brightness shift lights

» High Contrast display
with blue backlight

* Road legal

* Stand alone or with
advanced data logging

The DASH2 pro is a fully street legal, compact, water resistant data display system
designed for standalone use as a dashboard / lap timer / data logger in either closed or
open vehicles. The DASH2 PRO has four analogue inputs as standard, typically used for
water temperature, fuel level, oil pressure and oil temperature. There are also inputs for
wheel speed sensor and engine speed measurement to make the system in to a fully road
legal dashboard, with warning lights included for indicators, brakes, fog light and
headlamp main beam, as well as a non-resettable odometer with trip counter, the
DASH2 PRO is also an ideal display system for use on road-going cars.

With the optional data logging and analogue input extensions the DASH2 PRO can be
used as a full 8 analogue input data logger, complete with GPS and accelerometers built
in to the unit. All channels can be set up with alarms (5 alarms) so they do not need to
be monitored continuously by the driver. When connected to an external data logger or
ECU interface many more channels become available for monitoring and logging.
Logged data is stored on an internal memory card and downloaded to a PC over a USB
interface.

Four remote buttons control the DASH2 PRO, three of which can be programmed to
provide functions such as resetting monitored values to look for changes, resetting the
trip meter, viewing maximum or minimum values, etc. The lap timing features of the
DASH2 PRO enable viewing of best lap and sector times after a run, as well as live lap
and sector times with predictive timing and live updates of the timeslip to see
continuosly how much faster or slower the current lap is compared to the reference lap.
An optional system of advanced alarms and driver information can give information
such as how many laps of fuel are remaining, or how much time the engine has spent
above a certain RPM limit.
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1.3 Who is the DASH2 PRO designed for?

The DASH2 PRO is designed for anyone wanting a compact yet feature-packed
dashboard. From road cars that never see a race track through to single-seater racing
applications, the DASH2 PRO displays all the information required by the driver in an
extremely compact yet clear and easily read format.

NOTE: Not all options will be available at product release

2 Technical Specification

Display 808 segment customised HTN high contrast, non-reflective, EL backlit
LCD
Controls 4 optional external buttons

Power Supply [12v nominal input, minimum of 10v, maximum of 28v. Current
Requirements | consumption approximately 250mA

Reference Dual 5v 500mA internally monitored reference outputs

outputs

Case Die cast zinc alloy, sealed to 1P64

Construction

Connector 1 x 19-way, 1 x 24-way Binder 423 series circular multi-pole

Type connectors

Main Processor |150MHz TI DSP

Serial Port Configured to receive Race Technology format serial data. Optional

second serial port for receiving data from multiple systems

CAN Port OPTIONAL receive up to 105 channels mapped to Race Technology
data channels for storage, retransmission, or data logging. 11 or 29 bit
addressing, up to 1Mbit.

OPTIONAL second CAN port

Analogue 4 analogue inputs (option for extra 4). 0-20v input, 12 bit. Resolution
inputs 5mVv

Maximum sample rate 100Hz

Ignition in Designed to connect directly to negative terminal of ignition coil. Can
Signal (High also fire from fuel injectors and from CD ignition systems.
Level)

Ignition in Triggering voltage requires a low input of <1v and a high input of >4v
Signal (Low and 15v maximum. Suitable for connection directly to most ECU tacho
Level) outputs. Maximum input frequency >300Hz.

Low side driver |OPTIONAL 4 low side drivers, each capable of driving 500mA.
outputs OPTIONAL upgrade to PWM outputs for 100-1000Hz PWM drivers
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USB Port Connection for configuration and downloading of logged data

Data Logging |OPTIONAL Log all CAN / Serial / internal channels. Maximum
logging capacity 2GB. Downloaded over USB

GPS input SMA connector, 3.3v active antenna.

Accelerometer |OPTIONAL 3 axis, precision digital output. Guaranteed 2g minimum
full scale on both axes. Resolution of 0.005g. Optional 6g sensor
available as a factory option.

Temperature Factory tested from -20°C to 70°C

102.5 mm mm

-~ 20.5 mm
o’
P
on
3
3

- 14,53 mm

33.5 mm

120.9 mm
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3 What's in the box?

Please take a few moments to ensure that you have received all of the following
components:

= DASH2 PRO

= Harness with one CONN1 and one CONNZ2 connector, with 9 way d-type
connectors for serial and CAN connections and a USB connection for the PC
connection.

= USB A-B cable, to enable connection to a PC for configuration

= Instruction manual

= Comprehensive software CD

= Printed mounting template

= Carrying case with cut foam interior

4 DASH2 PRO Installation

This section will guide you through the various aspects of setting up the DASH2 PRO.
Although any aspect can be done at any time, they are structured in a sensible way so
that the basics are done first before moving on to the more advanced features.

= Physical Installation of DASH2 PRO (section 4.1)

= Electrical Installation (section 4.2)

= Connection to Data Logger (section 4.3)

= Switch Inputs (section 4.4)

= Connection to Vehicle Wiring Harness (section 4.5)
= Analogue Inputs (section 4.6)

= Output drivers (section 4.7)

= Accelerometer configuration (section 4.8)

4.1 Physical installation of the Display Unit

The DASH2 PRO must be securely mounted onto flat surface or suitable bracket. When
deciding on a mounting location it is important to position the viewing angle for the best
display contrast. The display can be clearly read over a wide range of incidence angles,
but it is most clearly viewed from an angle of approximately 10-20° above the display
axis.

A printed template has been provided and should be used to check that there is sufficient
space for mounting the unit. There should also be room for drilling the clearance holes
for the fixing screws, the electrical connections and the GPS connector. All three
mounting holes should be used to prevent the unit from loosening under vibration. In
addition, the use of a low strength, thread locking compound is recommended for
installations in a high vibration environment. Mounting requires M4 fasteners with a
thread engagement depth of 5mm. Avoid over tightening the mounting screws to
prevent thread damage.
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4.2 Electrical installation

Due to its wide range of features, the DASH2 PRO can be connected in many different
configurations. The unit is supplied with a wiring harness consisting of one 19-way
connector and one 24-way connector to attach to the back of the DASH2 PRO, two
serial connectors for connection to data logger / ECU interfaces / PC, two CAN
interface connections, and an array of flying leads for connection to the power supply,
vehicle harness and external sensors. Figure 1 illustrates all DASH2 PRO connections.
Depending on your particular application and the features of the DASH2 PRO that you
wish to make use of, it may not be necessary to make all of the connections shown. The
connector pin assignments and connector orientations are given in Table 1, Figure 2 and
Figure 3 respectively.

The wiring up of the unit should only be entrusted to competent persons familiar with
vehicle wiring installations, as incorrect installation may result in both a risk of fire and
damage to the DASH2 PRO unit. THE DASH2 PRO WARRANTY DOES NOT
COVER DAMAGE CAUSED BY INCORRECT CONNECTION. The flying leads
from the DASH2 PRO harness should be connected to the appropriate leads on the
vehicle wiring harness using suitable connectors and with reference to the vehicle circuit
diagram. Check the output configuration of any external sensors before connecting these
to the DASH2 PRO wiring harness to avoid causing damage to the DASH2 PRO or to
the sensor.

+12V and GND Optional 5- 8
2 connections analogue inputs/outputs

Vehicle harness
12 connections

5V Reference out
1 connection

Qonnecior B

5V Reference out
1 connection

Connector A
Control buttons

5 connections

Serial ports
6 connections
USB connector Analogue CAN ports
4 connections inputs 1-4 4 connections

Figure 1: DASH2 PRO Electrical connections
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NOTE: All connections to the DASH2 PRO should be made with the power supply
disconnected. The ends of any unused cables on the DASH2 PRO wiring harness should
either be insulated with the cables coiled and secured in a safe manner, or trimmed back
and removed altogether.

NOTE: As indicated in Figure 1, the DASH2 PRO is provided with its own power input
and ground connections. These should normally be connected directly to a 12V power

supply.

Conn. Pin
No

O 0 N O OB W N

[ =
N R o

(09-0497-90-24)
==
BwW

15

Binder 723 series male bulkhead

16

Connector A (‘Bottom]

17

18

19

20

21
22

Table 1: Connector Pin Assignment

Description

Analogue input 3
Analogue input 1
DOWN switch input
UP switch input
Analogue input 2
Analogue input 4
Switch Ground

5v Reference #2
MENU switch input

Range

0-20V
0-20V
Ov to activate
Ov to activate
0-20V
0-20V

+5v 500mA
Ov to activate

SELECT switch input Ov to activate

USB GND
USB 5V
USB D-
CAN1L

RS232 GND

RS232 GND

RS232 2 Rx

RS232 1 Tx

CAN2L

CAN1H

USB D+
CAN 2 H

Race Technology Ltd. VAT reg. 715 9671 09
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Wire Colour

White
Black
Red/Black
Slate

Blue
Green
Yellow
Brown
Red
Orange

9 way d-type pin2
Red

9 way d-type pin 5
Screen

9 way d-type pin 5
Screen

9 way d-type pin 2
Red

9 way d-type pin 3
White

9 way d-type pin 2
Black

9 way d-type pin 7
White

9 way d-type pin 7
Green
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OO

m

Binder 723 series male bulkhead
{09-0463-90-19)

Connector B (Top)

pd

RS232 1 Rx 9 way d-type pin 2

Z - X - ITom

Red

RS232 2 Tx 9 way d-type pin 3
White

Analogue input 5 0-20v Black

Low side output 1 500mA

Analogue input 6 0-20v Brown/Black

Low side output 2 500mA

Gnd Ov Red/Black

+12v supply 10-20v Figure 8 cable
Black / white

Gnd Ov Figure 8 cable
Black

High level RPM 0-400v Orange/Black

High level RPM GND 0v Yellow/Black

Main Beam 12v to activate Green/Black

5v Reference #1 5v 500mA Blue/Black

Alternator warning 100 Ohms to 12v  Slate/Black

Brake warning Ov to activate White/Black

Analogue input 8 0-20v Brown

Low side output 4 500mA

Analogue input 7 0-20v Red

Low side output 3 500mA

Sidelight input 12v to activate Orange

Low level RPM input 0-12v square wave Yellow

Right Indicator input 12v to activate Green

Left indicator input ~ 12v to activate Blue

Wheel speed input 0-12v square wave Slate

Fog warning 12v to activate White

CcC Hdw»w X T O
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4.2.1 Connector A orientation and 24 Way Cable:

- f m W & @ Rk @m @ -

e

Bindar T13 sanied Serrcile
(3 0a26 1 24

Figure 2: Connector A Orientation
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4.2.2 Connector B orientation and 19 Way Cable:

I

T A

05 MEZ 70 19

Edrsdaf T23 sowas famaia

Figure 3: Connector B orientation
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4.3

4.4

NOTE: Please take special care to ensure correct orientation relative to connector

keyway when identifying connector pins

Connection to a data logger

The DASH2 PRO can be connected to external devices to give more sensor information
for display and logging. This information could come from any of the following

sources:

= DL1 (any variant)

= DL2

= SPEEDBOX

= ECU Interface

= OBDIl interface
= External CAN systems (using one or both optional CAN ports)

As standard the system has a single RS232 interface for connection to these units. A
second serial port and two optional CAN ports are available.

Switch inputs

Four buttons should be connected to the DASH2 PRO to allow in-vehicle control of
many functions and display options. These buttons are required to set certain display
functions and options, as described in section 9.12. Momentary push-to-make buttons
should be used. These are available from Race Technology or from any good electrical
or automotive component supplier. Each button must be wired with one terminal
connected to the switch Ground and the other terminal connected to the relevant
DASH2 PRO switch input. The Switch Ground pin and four switch input pins are all
included in Connector 1, as shown below.

Pin Description Range Wire Colour
No

3 DOWN switch input |Ov to activate Red/Black

4 UP switch input Ov to activate Slate

7 Switch Ground Yellow

9 MENU switch input |Ov to activate Red

10 SELECT switch input |Ov to activate Orange
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4.5
45.1

45.2

45.3

454

45.5

4.5.6

Connections to the vehicle wiring harness
Indicators/hazard warning lights

The warning lights for the indicators and hazard lights are activated by applying 12v to
Connector B, pins 16 and 17 (right and left indicators, respectively) as identified in
Table 1. These should normally be connected directly to the vehicle wiring loom
between the indicator switch and the indicator itself.

The brightness of the LEDs will vary depending on the status of the sidelight input. This
feature is included to dim the indicator warning lights at night to avoid dazzling the
driver, yet allow them to be clearly visible during daylight hours.

Main beam warning light

The main beam warning light is activated when 12v is applied to Connector B, Pin 8, as
shown in Table 1. This is usually achieved by connecting to the vehicle wiring loom
between the headlight switch and the main beam bulb(s).

Brake warning light

The brake warning light is activated when Ov is applied to Connector B, Pin 11, as
shown in Table 1. This is usually achieved by connecting directly to the handbrake
warning switch and/or low brake fluid warning switch at the appropriate point in the
vehicle wiring harness.

Fog light warning

The fog light warning is activated when 12v is applied to Connector B, Pin 19, as shown
in Table 1. This is usually achieved by connecting to the vehicle wiring loom between
the fog light switch and the fog light itself.

Alternator charge warning

This warning lamp is illuminated when alternator output is low and the vehicle battery
is not being charged. This will be the case when the ignition is turned on but the engine
IS not running, or if there is an alternator fault. To make use of this feature, Connector
B, Pin 10 should normally be connected to the field/alternator warning terminal on the
alternator, via the relevant cable in the vehicle wiring harness. There is a 100 ohm
resistor inside the DASH2 PRO to provide the required drive to the field on the
alternator.

Sidelight input

The sidelight input is used to alter the brightness of the shift lights and indicator/hazard
warning lights. This requires Connector B, Pin 14, as shown in Table 1, to be connected
directly into the vehicle wiring loom between the sidelight switch and the sidelights
themselves. When the input to this pin is at Ov the shift and indicator/hazard warning
lights will be bright, but when the input to this pin is at 12v the shift and
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indicator/hazard warning lights will be dimmed slightly. The brightness of the shift
lights can also be adjusted independently, as described in section 9.8.6.

45.7 Wheel speed input

Wheel speed input data are used by the DASH2 PRO for the vehicle speed, odometer
and trip recorder displays, and for gear indicator calculations. This input requires a 5v or
12v square wave signal applied to Connector B, Pin 18, as listed in Table 1. This output
format is normally provided by a standard vehicle wheel speed sensor. If not already
fitted, these are available from Race Technology or from any good electrical or
automotive component supplier. There is no conditioning on this input for a VRS
sensor. The input has an internal pull down to ground so the input can be activated by a
simple switch to either 5 or 12v. The procedure for configuring this input to the correct
pulse rate per distance travelled is described in section 9.9.8

45.8 Low level engine speed input

The low level engine speed input can be used with the DASH2 PRO in standalone mode
or with a data logger connected, to give an engine RPM input reading. This information
is also used in the gear indicator calculation as well as for the shift light operation.

This channel requires a 5v or 12v square wave input applied to Connector B, pin 15 (P),
as show in Table 1. IT MUST NOT BE CONNECTED DIRECTLY TO THE
IGNITION COIL OR AN INDUCTIVE PICKUP FROM THE HIGH TENSION
SIDE OF THE IGNITION SYSTEM. This channel should normally be connected to
the engine speed output channel from the engine management ECU.

4.5.9 High level engine speed input

The engine speed input can be used with the DASH2 PRO in standalone mode or with a
data logger connected, to give an engine RPM input reading. This information is also
used in the gear indicator calculation as well as for the shift light operation.

This channel requires high level pulse from the low tension side of an ignition coil or
from an injector driver. The main signal must connect to connector B pin 6 (F) and a
ground connection physically close to the signal pickup location must be connected to
the high level RPM ground, connector B pin 7 (G).

4.6 Analogue inputs

The DASH2 PRO is provided with four analogue input channels. A further four can be
purchased as an optional extra. These are in addition to any analogue inputs provided by
connection to a data logger. Typically these are used to monitor fuel level, water
temperature and oil pressure, via existing sensors. If sensors are not fitted, standard
sensors are available from Race Technology. The sensor outputs should be connected to
the DASH2 PRO analogue input channels on Connector B, Pins 1,2,12,13, as listed in
Table 1. THE MAXIMUM INPUT VOLTAGE APPLIED TO THESE
CHANNELS MUST NOT EXCEED 20V! The input voltages will need scaling to
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display the correct readings for the physical parameters being measured. This
configuration is carried out using the DASH2PRO configuration software.

http.//www.race-technology.com/wiki/index.php/Configuration/DASHZPROConfiguration

4.7 Output Drivers

There are four optional output drivers for the DASH2 PRO, the connections for these
are shared with the optional analogue inputs 5-8 which are part of the same option

package.
Pin No Description Range Wire Colour

1 Analogue input 5 0-20v Black
Low side output 1 500mA

2 Analogue input 6 0-20v Brown/Black
Low side output 2 500mA

12 Analogue input 8 0-20v Brown
Low side output 4 500mA

13 Analogue input 7 0-20v Red
Low side output 3 500mA

The output drivers are each capable of sinking up to 500mA and are designed to drive
relays or lights which are connected to 5v or 12v. The outputs must be connected like

this:

O
\_
Relay

Race Technology Ltd. VAT reg. 715 9671 09

+5v or +12v
To Output Driver
+5v or +12v
O To Output Driver
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4.8

Accelerometer configuration

Before the accelerometers in the DASH2 PRO can be used, they need to be set up for
the particular mounting angle of the DASH2 PRO. To zero the accelerometers for this,
with the DASH2 PRO in the normal mounting orientation for when it is to be used,
select menu 6 Configure, followed by option 6.4 Zero accels. This will then set the
accelerometers up correctly and store the results.

5 Getting started with the DASH2 PRO

5.2

5.4

This is a brief introduction to setting up and using the DASH2 PRO for the first time, it
details the individual steps required for a standard vehicle installation, for a more
detailed guide to each of the stages see the main sections of the DASH2 PRO
documentation.

Wiring the unit in to the vehicle

The wiring required will depend on the installation, but the following are very standard

Connect the power

Connector B, figure 8 cable. Make sure this is connected to a fused (500mA) 12v supply

Connect any required sensors to analogue inputs 1-4

Connector A, pins 1,2,5,6. If a voltage reference is required use pin 8 for 5v reference.
For temperature sensors see the following section on the RT knowledgebase.
http.//'www.race-technology.com/wiki/index.php/Temperature Sensors/OilAndWater

For fuel level sensors see the following section:
http.//www.race-technology.com/wiki/index.php/DASH2PRO-HowDol/ConnectMyFuelSensor

Connect the control buttons to the unit

Connector A pins 3,4,9,10, 7 for switch common. More information is available at:
http.//'www.race-technology.com/wiki/index.php/DASHZ2PROlnstallation/Switchinputs

If using a data logger or serial interface, connect this to serial port 1

Connect up any output drivers being used
Connector B pins 1,2,12,13

More information on connecting these up is available here:

http.//www.race-technology.com/wiki/index.php/DASHZ2PROlnstallation/OutputDrivers
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5.6 Connect to the vehicle wiring harness

This is for day/night control, alternator warning and light warnings, more information is
available here:

http.//www.race-
technology.com/wiki/index.php/DASHZPROIlnstallation/ConnectionToVehicleWiringHarness

Access to the USB connector will be required for configuring the unit.

6 Configuring the DASHZ2 PRO for the first time

The unit will have been delivered with a default configuration as shown in section 8.

It is very likely that changes will be required to the default configuration. To set the unit
up for the first operation the following must be checked.

If the wheel speed is coming from a wheel speed sensor, set up the number of
pulses per mile. More information is available here:

http.//www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/RPMAndWheelSpeedinputs

If using the fuel level sensor calibrate it correctly. (see section 12.10)

If using an ECU interface, set up the RPM data to come from the serial port.
Information is available here:

http.//www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/VariableSource

If the RPM data is not coming directly from an ignition coil, but is coming
from an ECU tacho output, set up the RPM to come from the low level RPM
source. Information is available here:

http.//www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/RPMAndWheelSpeedinputs

Configure the RPM display to show the maximum RPM you require.
http.//www.race-
technology.com/wiki/index.php/DASH2PROConfiguration/SetUpRPMScale

Configure the shift lights.
http.//www.race-
technology.comy/wiki/index.php/DASHZ2PROConfiguration/SetUpShifiLights

Correctly configure the gearbox, final drive and wheel circumference data for
the gear indicator.
http.//www.race-
technology.com/wiki/index.php/DASH2PROConfiguration/SetUpGearindicator
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Set the level for the high water temperature alarm. (See section 12.6)

= If required, set up a warning for low fuel alarm.
http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/Alarms

= If required, set up the unit for data logging (see section 9.16.1)

= If you are using the internal accelerometers, read the following section:

http.//www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/Accelerometer

7 Setting up the DASH2 PRO from a PC

Almost all of the configuration settings on the DASH2 PRO can be configured from a
PC. Five user-configurable screens are available, each displaying three sensor input
channels, enabling up to fifteen variables to be viewed in total. Up to five channels can
be monitored for alarm conditions. As well as selecting which data is viewed and setting
the alarm limits, the configuration software is also used to set the scaling on each input

channel, and to set up the RPM display options and gear indicator calculations.

The DASH2 PRO is supplied with a default configuration suitable for many typical
applications. This will allow display of all the basic features after connection to the
vehicle wiring harness (see section 4.5). To make custom configuration changes, full
operating instructions for the configuration software is available from the Race

Technology Online Help System:

http.//www.race-technology.com/wiki/index.php/Configuration/DASHZPROConfiguration

Operating instructions are also included on the CD provided with the DASH2 PRO.
Simply follow the path: Software\Configuration and reflash\Configuring display

products.

7.1 Uploading configuration data to the DASH2 PRO

Once changes have been made with the configuration program, the new settings require
uploading to the DASH2 PRO. This can be done either by a direct connecting through
the USB port on the DASH2 PRO or by sending the configuration from a DL1

CLUB/PRO/WP.
7.1.1 Directly from the PC

This requires connection of the DASH2 PRO USB port to the PC and for the DASH2
PRO to have power. Full instructions for uploading the new configuration to the
DASH2 PRO are provided in the Race Technology Online Help System by following

the path: Software\Configuration and reflash\Configuring display products.
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7.1.2 Through a data logger

After completing all changes in the configuration software, click on the File / Save
Configuration option. The DASH2 PRO.CMG file must then be saved on to the memory
card and the card inserted in the data logger. The DASH2 PRO stores all configuration
settings, so there is no need to repeat this procedure each time the unit is powered-up,
unless making changes to the existing configuration. This method will not work with a

DL1 MK1/MK2 / SPORT. If using one of these data loggers the configuration must be
done directly from the PC.

8 DASH2 PRO default configuration

The default configuration for the DASH2 PRO is as follows:

8.1 Configuration sets

All nine configurations are identical

8.2 RPM scale

Set up rpm scale

Standaid [
| Intervals 1 [lowest] 2 l 3 4 5 [ 7 a 9 [highest])| |
Scale ] 1 2 3 ] 5 6! «Blanks 7l

Bloter Scale should be 1000 of APM
7| Add & peak vahie ndicatol
Blumber of seconds to hold peak value for 1

Amciand [0 dacsy pesk vk by pel second 1000

ok J[  Concsl |

8.3 Shift lights

Set up shiftlights

@ Standard

Light | 1st (Green) |2nd (Green)| 31d (Green] | 4th (Red) | Sth (Red) | 6th (Red) | (Al Aashing)
Value 5500 5800 B000 E150 B300 E400 B500

[ ok || Cconcal
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8.4 Analogue inputs

( Analogue inputs
Input M ange | ‘Smoothing fiter | ¢oic i Input equation [V] Map channel ¢ Enabled/Disabled
cl [ - npul equation 158l
[wolts pe:'!:al:nnd] time [seconds] ! put e - °
01 0 0 Disabled NTC temp sensot (Bosch 02001300261 in - WATER TEMP ltemperature 8) ]
02 0 0 Disabled Fuel/Dil pressue sencot in Bat DIL PRESSURE {puessure 2} ]
03 0 0| Disabled NTC terrp sensor [Bosch 0280130026)in | QIL TEMP {lempesature 3} =
04 i 0 Disabled Interpolatefx4,0,35,6,315,2525 2 40,15, FUEL LEVEL {Anslogus input 4}
05 0 0 Disabled ¥ ANALDG 5 {Anslogue input 5) (i
06 i} 0 Disabled % ANALOG 6 {(Analogue input B} 8
07 0 0 Disabled ¥ ANALOG 7 {Analogue input 7} O
08 i} 0 Disabled % ANALOG 8 {Analogus input 8) El
0k |[ concat
8.5 Wheel speed and RPM input
RPM Inputs
Wwiheel speed
MNumber of pulzes per kilometer 3200
AP
b axirnum rate of change [RPM per second] 0
Smoothing filker time [zeconds] 0
Pulzes per revolution .1
Intermal AP Enabled
@ Low RPM (71 High RPK
(] l ’ Cancel
8.6 Unit control inputs
Unit control inputs
Standmd
Butlon Function
Up Heut Scresn
Dosan Previous Scaeen
Get Add Marker
Meru+lip Stant/Stop Logong On Internal Memany
e+ D Reset Lep Courtes
MerueSet Reset Trp
; Fleset to standard coniguration J
[ ox Cancel |
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8.7 Gear Indicator

s

Set up gear indicator

Gear Indicator Properties
(71 Hide
@ Calculate fram wheel speed and BPM
(71 Calculate from GPS speed and BPM
(") Take from gear variable

analog 1 fanalogue input 1}

Enter gearing infarmation [Enter values kph per 1000rpm]
Loy walue High walue

TstGear g 9g86E41 134388
2nd Gear 13 4388 20.82571
Ird Gear 2082571 2858575
dth Gear 20 58575 3E.45533
Oth Gear 36.45538 B3.73415
Gth Gear B3.73415 33

fthGear gg 141.4286

Click here to calculate from gear ratioz ]

ok || caneel |

b

8.8 Variable source

Everything except the data from the four internal analogue channels and RPM is set to
come from any serial port.

8.9 Speed readout

Set up speed readout

Data zource

@ Dizplay speed bazed on wheel speed enzor

Dizplay speed bazed on GPS

Dizplayed unitz
Kilometers per hour
@ Milez per haour
Dizplay mode
@ Enable zpeed
Enable lap counter

Blank,

]S l | Cancel
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8.10 Output serial data

Serial output data set at a slow rate for checking on a PC

s ~

Cutput serial data
Data messages Maximum sample rate H
Standard Channels
Lateral and Longitudinal Accelerations 2FHz
Wertical Acceleration BHz
FPM Input EHz
Processed GPS Speed Data BHz
Pre Calculated Distance D ata Channel AHz
High resalution event timer channel Enabled
GP5 Channels
GPS 20Hz data Dizabled
GPS time of week AHz
3PS5 Lat - Long & Pozition accuracy AHz
EPS Speed & Speed accuracy BHz
GPS pulze present EHz
GPS Date and time BHz
GP5 Heading & Heading accuracy BHz
EPS Alhtude & Altitude accuracy AHz
GPS yaw {GPS paw} BHz
GPS pitch {GPS pitch} 5Hz
GPS RTK baseline and baseline accuracy EHz
GPS M.E.D. Velocities AHz ﬂ
[ P sharml O g e SeTPEE [ Disabled
o For connection to a 2nd Far connection to & data logger —
dizplay anly [orWIDED4) Set
(1]:8 ] | Cancel |

8.11 Alarms

High level alarm set to 100 degrees C on water temperature

Alarms
Standard Alarms
Vanable Linit Conditon ~ Value Decimal places
Alaim 1 [Wates temp {temperahiae 8] -c -|:- »|10 o ': 7
Alarm alog 1 {Analogue ing ' '
AT alag 1 (Analo ip /

Blarm 4 | analog 1 {Analogue npuat 1)
Alam 5 | analog 1 {Analogues nput 1) ! . {10

Mote: When the alam iz tiggered, the LCD backlight and shat hights wil lash, and the alam wil

be dizplaved at the bottom of the screen

E | ....... [;ama{ ......
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8.12 Reset Variable group
No variables set

8.13 Datalogging

All channels enabled for logging at maximum rate
File name set to RUN___rr

Directory name set to RTyymmdd

8.14 Set up display

Set up Display
[ Config these settings from the DASHZ menu
Day mode
LCD Backlight brightniess | 0%
LCD contrazt U ED %
Shiftlight brightness rj a0 %
Might mode
LED Backlight brightress () 100z
LCD contrast U B0 %
Shiftlight brightress ] 0%
[ 0K ] [ Cancel

8.15 Output drivers

All disabled.

0 || eruke 1 Brakaimes rgnd 1]

Crutput dresers
Distpest ; Toippe | Active | Aetive | Maningm W00% | Frequancy |Enstie L
el Cortrol vaniahls Curinm formads o Value | [100-1000Hs)| e |Fl.lhbd.|'l:ludhhd|

Jrmeny | - pre=—y |“t"r"‘“'

02 || ansiog 2 iSnadogie g 2

03 | anasieg 1 iBralonus mpul 31
\

04 jml'ﬂ'n.iu#nrﬂ-\ti-l

RN -
L= = R -
CRE R -
- R
HEHEH

0K || Cencel
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8.16 Lap timing

. Lap timing
) Intenal lap timing @ Extemal lap liming
Standard
/1 'When the lap matker iz passed, dizplay:
[ Last lap time {last lap time) v
(Bestlap time. {best lap time } -
| Best lap delta {best lap dehal | Display for. |5 seconds -

" |"When the sector matker is passed, display:
Predictive lap time 1 {predictive lap time 1}
| Best sector time {best sector time )
Best smctor time {best sectar time ) v | Display fer .E. seconds

Display final sector results before the lap iming results
Lap counter options
[¥7] Display lap counter in central location [othenwise used for speed)
Seconds o display for: IS seconds '|

[ Lap counter to count down from reset value [which iz 2et on the DASHZ menu)

ok || cancel
8.17 Car computer functions
Car computer functions
Standard
Diizplay odometer Dizplay trip meter
@ Miles @ Miles
) Kilomneters (70 Kilorneters
) Hours ) Hours
QK. ] [ Cancel
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8.18 Set up display areas
8.18.1 Screen 1

(== & -l:_xr:"!_x e e

AR R AL AL AL L)

Standard

Waraible to digplay [E-:u:ust pressure {pressure 51

Inits to digplay

Display label EOOST | s demss

Smoathing [Sln:nw the rezponze of the dizplay [eq: pressure]

Standard

Yaraible to dizplay [I:Iil pressure {pressure 2}

[dhits o dizplay
Display lsbel QIL P  Decimal places [1 -
Smoothing [SIDW the responze of the dizplay [eg: prezsue] v]

Standard

Yaraible to display [Water ternp ftemperature 81 v]

Uitz ta dizplay
Display lsbel WATER  Decimal places [0 -|
Smoothing [Llp-:late the display zlowly [eg: a temperature] v]
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8.18.2 Screen 2

o P
80600

Tl (ol il Pt (il
& B B o S s

R R AL AL AL L)

Standard
Yaraible to display [I:Iil pressure fpressure 2} v]
[dhits o dizplay
Display lsbel QIL P  Decimal places [1 -
Smoothing [SIDW the responze of the dizplay [eg: prezsue] v]
Standard
“Yaraible to display [Elil ternp ftemperature 3} v]
[dhits o dizplay
Display label OIL T " Decimal places 0 -
Smoothing [Llpu:late the dizplay slowly [eq: a temperature] v]
Standard
Y araible to dizplay [Water ternp {temperature 5} v]
Units to dizgplay
Display label WATER  Decimal places [0 -
Smoothing [Llpdate the dizplay zlowly [eq: a temperature] v]
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8.18.3 Screen 3

iR
\WGEE0

o e o o

xRt o

e e

Standard
Y araible to dizplay [Eest lap time {best lap time v]
Units to dizgplay :]
Display label BEST " Decimal places 0 -
Smoothing [Llpdate dizplay instantly [eg: BPR] v]
Standard
Yaraible o dizplay [time slip rate {Rate of time slip} v]
Idnitz to digplay
Display label SLIPR " Decimal places 0 -
Smoathing [Llpu:late dizplay inztantly [eq; BPk] v]
Standard
YYaraible to dizplap [time slip {Tirme slip} v]
[dnitz to dizplay
Display lsbel TSLIP " Decimal placss [0 -
Smoothing [Llpu:late dizplay inztantly [eg: BPM] v]
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8.18.4 Screen 4

[ ==& -':_J-:r:"'_x e

e

Standard
Varaible to display | RPM {Engine AP} -
itz ta dizplay
Display label  RPM | Decimal places [I:I "]
Smoothing [Llpdate dizplay instantly [eq: BPM] v]
Standard
Waraible to dizplay [Iat accel {Lateral acceleration} v]
itz ta dizplay
Dizplay label  LAT | Decimal places ['I ']
Smoothing [Llpdate dizplay quickly, but remove any obvious spikes v]
Standard o - -
Waraible to dizplay [Iu:ung accel {Longitudinal acceleration} v]
[nitz bo dizplay
Display label LONG " Decimal places 1 v

S moothing [Llpdate dizgplay guickly, but remove any obvious spikes v]

8.18.5 Screen 5

Disabled
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9 DASH2 PRO General operation

There are four buttons attached to the DASH2 PRO, three of these buttons (Up, Down,
Select) can be set to perform a number of different functions based on the settings in the
configuration software, the fourth button (Menu) will always take the user in to the main
menu.

From the main menu custom settings can be made for setting up the display
brightness/contrast, functions which would normally be assigned to buttons can be
performed, and the currently set Driver / Mode can be changed.

If an alarm is being shown on the display then pressing any button will clear the alarm.
If logging data on the internal memory, going in to the memory will stop the data
logging. For the other functions which can be performed directly from the menu on the
DASH2 PRO see the sections below.

= Perform Action (section 9.2)

= Data Logging and lap timing on the DASH2 PRO (section 9.16)
= Warning Review (section 9.3)

= Review Session (section 9.4)

= Select Conf Set (section 9.5)

= Configure (section 9.6)

= Test (section 9.7)
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9.1 Menu structure

Wain menu items Sub menu tems Sub-sub menu items

!
I

1 Perfarm actian 1.1 Car computer functions 1.1.1 Km/m since refill

2 Internal logging

3 Wvarning review

1.2 Mext screen

4 Review session

1.3 Previous screen

1.1.2Range laps

5 Select conf set

1.4 Show maximin

1.1.3 Range km/m

G Configure

1.5 Toggle dayhight

1.1.4 Range time

R Y e Y Y P

7 Test

1.6 Reset values

1.1.5 Trip distance

1.7 Reset lap times

1.1.6 Odometer

1.8 Reset lap count

1.1.7 Engine time 1

159444 rrarker

1.1.8 Engine time 2

1.10 Clear all markers

1.1.9 Reset trip

1.1 Toggle external log

1.1.10 Reset engine 1

Y I Y N Y

1.12 Toggle internal log

1.1.11 Reset engine 2

M ol NN A LA N AN A

2.1 Replay file

2.2 Stream to PC

4.1.1 Name

2.3 Delete 1 run

4.1.2Fastest lap

2.4 Delete all runs

4.1.3 Fastest sectors

2.5Renarme run

4.1.4 Wiew all data

R N N

RN N N S N N N NP AN N N N

/L /—v—v—vl\ N TY Y Y TY Y Y Y Y Y

3.1 Wiew all

B.1.1 Lap reset value

3.2 This session

5.1.2 Use data marks Y/M

3.3 Clear warnings

B.1.3 Use data as ref YN

5.1.4 Auto select Y/

4.1 Current se ssion

6.1.5 Load lap data

42 Load session

5.1.6 Delete lap data

A A

4.3 Save session

5.3.1 LED day maode

5.1 Select driver

§.3.2 LED night mode

52 Select mode

5.3.3 Backlight day

5.3.4 Backlight night

RN NN

B.1 Lap timing

6.2 Display contrast

7.2.1 Serial 1

5.3 Brightness

7.22 Serial 2

G4 Zeroaccels

723 CANT

724 CANZ

7.1 Dash info

7.25 Internal

RN N N N

7.2 Show data

7.3 Mermoary

7.3.1 Show details

7.4 Test outputs

7.3.2 Clear mermary

R

7.5 Log file

e

7.6 Demo mode

7.5.1 Store log

7.7 Upgrade

75.2 Erase log

RN

A
Ty

Figure 4: Menu Structure
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9.2

2.3

9.4

2.5

1 Perform Action

All of the standard functions which can be assigned to a button can be carried out from
here. For the full list of functions available see the following webpage:

http.//'www.race-technology.com/wiki/index.php/DASHZPROConfiguration/UnitControlinputs

3. Warning Review
This is not yet implemented, more details to follow.

4. Review Session

After finishing a session of driving the fastest lap, fastest sectors and individual lap and
sector times can be displayed. From menu 4 select Current Session, which will display
the date and time of the current session, then scroll through to select to view the
individual details.

Fastest Lap:

When this menu is displayed the screen will show the fastest lap time along with which
lap the time was produced on. Pressing 'Select' to view the details will enable viewing of
each individual sector within the lap to show the sector time around the lap, along with
the maximum and minimum speed for each sector. Pressing 'select' or 'menu’ will go
back up a menu level to enable selecting of other data.

Fastest Sectors:

This works in exactly the same way as the Fastest Lap section in terms of viewing the
data for each sector, except that instead of showing the sector times for each sector from
one lap they are shown from the fastest individual sectors.

View All Data:

As above, but will scroll through the data for each sector in term, showing the times
and speeds for each individual sector and then the times for the full lap at the end. For
two laps of data with three sectors per lap the data would be shown as:

Lap 1 Sector 1
Lap 1 Sector 2
Lap 1 Sector 3
Lap 1

Lap 2 Sector 1
Lap 2 Sector 2
Lap 2 Sector 3
Lap 2

5 Select Conf Set

Select menu 5.1 to choose which of the three drivers should be active at the moment,
Select menu 5.2 to select which of the three modes for the selected driver are active.
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This will override any options set in the main configuration software on the PC to select
operating mode.

9.6 6 Configure

Select menu 6 to override some of the configurations which are set on the PC, this can
be particularly useful for setting up preferences on shift lights and LCD settings which
cannot be determined easily from the PC, as well as setting up options for the lap timing
data.

6.1 Lap Timing

6.2 Display Contrast: Select to adjust the contrast on the display. As the contrast
value is adjusted on the screen the effect will be shown immediately on the display

6.3 Brightness: Select this to adjust the day and night brightness for the LEDs as
well as the day and night brightness for the LCD back light.

6.4 Zero accels: If the DASH2 PRO is not mounted vertically there will be an offset
on the accelerometers

9.6.1 6.1Lap Timing

There are various options which can be set for the lap timing functions. The majority of
these will only function when the data logging option is enabled and are not yet
implemented.

6.1.1 Lap Reset Value: When the lap counter is set to count down rather than up
from the PC configuration software, this is the value which the lap counter is reset to.

6.1.2 Use Data Marks: Not yet implemented
6.1.3 Use Data As Ref: Not yet implemented
6.1.4 Auto Select: Not yet implemented

6.1.5 Load Lap Data : Not yet implemented

6.1.6 Delete Lap Data: Not yet implemented
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9.7 7 Test

This menu will show the firmware / bootloader / configuration software details for the
DASH2 PRO, allows testing of the output drivers (if enabled) as well as looking at the
raw data on any of the data inputs.

7.1 Dash info
When selected scroll through the information using the Up and Down buttons to
view:

= Hardware version number

= Firmware version number

= Bootloader version number

= If locked to a data logger, the logger serial number

= Information on any options which are enabled

7.2 Show data
Select to view data from either of the two serial ports, for the two CAN ports or for
the internal sensors.

7.2.1and 7.2.2, serial ports 1 and 2
For either of the serial ports the data will show in the following format:

C 123 RAW CAL *
12345 -128 -0.5
NAME

If the select button is pressed the data will toggle to show:

C 123 FREQ COUNT
12345 10 1234
NAME

C is the incoming serial data channel number which the data is derived from, the
number underneath is the internal channel reference number. RAW is the raw channel
value as it comes in without any scaling applied, the value under CAL is the calculated
value after any scaling or filtering has been applied. The * is shown if the data is
actually being used. I.E. the data is mapped to a used channel.

The name is the assigned variable name

FREQ is the frequency of the incoming data, COUNT is the total number of samples
received.

Pressing the up or down button will go forwards or backwards through the list of
channels. Only channels which are present in the data stream will be shown. Pressing
and holding the UP or DOWN button will scroll quickly through the list.

7.2.3and 7.2.4, CAN ports 1 and 2
Data view not yet implemented
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7.2.5 Internal Data Channels

7.4 Test Outputs
This is used to trigger the four outputs on the unit.

VOLT OFF
12.4
OUTPUT 1

VOLT is the current voltage being read back from the pin, OFF shows that the output is
currently turned off, pressing the select button will turn the output on for as long as
select is pressed. When this happens the reading on the VOLT output should go down to
zero. Pressing the UP/DOWN button will scroll through the four output channels. The
use of this test overrides any of the configurations with regards to whether these pins are
set as outputs or not.

7.6 Demo mode

When selected this toggles the demo mode. Demo mode scrolls through screens of
data and shows warning on the screens, along with activating the shift lights and
activating the bar graph.

9.7.1 7.2.5 Internal data channels

Scroll through the values from the build in sensors, where available.

ACCEL X
ACCELY
ACCEL Z
REF 1
REF 2
GPS

WHEEL SPEED

RPM LOW
RPM HIGH

ADC1
ADC 2
ADC 3
ADC 4

ADC 5
ADC 6
ADC 7
ADC 8

38
Race Technology Ltd. VAT reg. 715 9671 09
After 12, King Street, Eastwood, Nottingham, NG16 3DA, UK
Tel: +44 (0) 1773 537620 Fax: +44 (0) 1773 537621
Email: sales@race-technology.com



Accelerometer data X,Y,Z

RAW CAL OFF *
123 0.67 0.12
ACCEL X

This shows the raw, calibrated, and current calibration offset values for the X
accelerometer The * shows if this value is actually being used. This would be repeated
for the Y and Z accelerometers

Internal reference voltage levels REFERENCE 1 and 2

RAW CAL ON
123 4.95
REFERENCE 1

The RAW and CAL are the raw and calculated values from reading the output of the
reference on the feedback. ON shows that the output is currently on. If the output is off
then it will show OFF and the readings from the RAW and CAL values will show what
is being read back from the pin as both a raw ADC reading and as a processed voltage.

GPS

VEL POS ALT
1.3341.7
GPS

VEL is the velocity accuracy, POS is the positional accuracy, ALT is the altitude
accuracy, This is intended to show that the GPS unit is doing something and see what
the accuracy figures are.

WHEEL SPEED

RAW CAL *
123 4.95
WHEEL SPEED

RAW is the raw frequency values read from the wheel speed input, CAL is the
calibrated value after units conversion

RPM

RAW CAL *
123 3.4
RPM LOW/HIGH

RAW is the raw frequency values read from the RPM input, CAL is the calibrated value
after units conversion
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ADC channels

This is to show the raw and processed values from the internal ADC channels

RAW CAL
123 3.4
ADC1

RAW is the raw reading from the ADC on the processor, CAL is the calibrated reading
from the ADC
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9.8 Main display features

Shift lights Gear indicator
Max/min
indication Rev counter | Vehicle speed or | Output drivers
GPS signal Rev counter lap counter status Serial/CAN input
indication scale slahss
Logger

status

\-a&&--&-h}\-#&--&-

S|

'J'Eﬁ:if-ﬁi"'tﬁ:l-tﬁE

el T A T
t‘f: }'{J }-{* }‘{3 }‘K:

+4. Al (Ll L) L

%ﬂ_#ﬁh&-&-\ﬂfﬂ'ﬂh(fk-ﬂ&\—

iy -"I:v L[ |4 I}
Bl [ [ TATRT)
Eg fllwl"ﬁ- 1l w o -f*"lﬁ !

DASHZ FROD

Main beam Information Fog light warning
waming sections
Indicator/hazard Brake waming Alternator charge Odometer/trip
waming warming reading

9.8.1 GPS signal indication

The antenna symbol will show whenever GPS data is being recieved, either from the
internal GPS receiver or an external data logger, four bars of signal strength are required
for lap timing to operate. This signal strength is based on the GPS positional accuracy
figure from the GPS receiver.
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9.8.2 Logger status
The tick symbol will appear when either an external data logger is logging data or the
internal optional logging is activated.

9.8.3 Max/Min indication
The relevant indicator will light whenever either the maximum or minimum values are
being displayed.

9.8.4 Rev counter scale
The numbers on the scale can be customised to read values between 0 and 19 for up to
19 000 rpm.

9.8.5 Rev counter
Usually used to display the engine speed, along with a peak hold indicator, this scale
can also be configured to display any other variable.

9.8.6 Shift lights

In standard mode these three green and three red LEDs are used as shift lights to show
when to change gear, with the advanced options it is possible to set a different low
temperature set of RPM thresholds, to display a performance indicator or to have
different settings in different gears.

9.8.7 Vehicle speed or lap counter

Depending on the mode either displays the vehicle speed in kph or mph, from GPS or
wheel speed sensor, or displays the current lap number or number of laps remaining.

9.8.8 Gear indicator

Configured either based on gear ratios, engine speed and vehicle speed, or to come from
an external sensor channel, this shows the currently selected gear.
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9.9 Output driver status

If an output driver is currently active the relevant section will light.

9.9.1 Serial / CAN input status
When data is being received from either serial port or from the CAN ports the relevant
section will light.

9.9.2 Information sections

These are the main display sections where the user configured information is shown,
warning data is also shown in these areas.

9.9.3 Indicator / hazard warning

The left and right indicator warnings light whenever 12v is applied to the relevant input
wire, the brightness of these inputs changes depending on whether or not the sidelights
are turned on.

9.9.4 Main beam warning

Lights when 12v is applied to the warning input.

9.9.5 Brake warning

Lights when Ov is applied to the warning input.

9.9.6 Alternator charge warning

When the alternator is not charging this symbol will light up.

9.9.7 Fog light warning

Lights when 12v is applied to the fog warning input wire.

9.9.8 Odometer / trip warning

The bottom display section is usually used for displaying the odometer and the trip
counter readings, but is also used for menu navigation and warning displays.
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9.10 Changing displayed information

There are five user-configurable screens of data that can be displayed on the DASH2
PRO. The data to display on each screen is selected using the DASH2 PRO
configuration program on the PC. Once the screens are configured, the programmable
buttons can be used to select which screen to display. This enables toggling through the
five screens of data. To set up a button to do this, see the section 9.12 and assign the
“Next screen” or “Previous screen” functions, as shown in Figure 4. When changing
between screens, the screen number is briefly indicated at the bottom of the display.

9.11 Starting and stopping a data logger from the DASH2 PRO

When suitably connected and configured, the DASH2 PRO can be used to start and stop
data recording on an attached logger. To enable this feature, set up one of the buttons on
the DASH2 PRO to the “Start/Stop Logging On External Device” function, as
described in the section 9.12.

9.12 Programming soft buttons

The UP, DOWN, and SELECT buttons can be programmed to perform many different
‘shortcut’ functions in normal display mode, these buttons can also be combined with
the MENU button to provide a further three soft buttons if required. This does not
change the function of the buttons from their standard purpose in menu display mode.
Button functions are set using the 'Unit control inputs' section of the configuration
software, more information is here.
http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/UnitControllnputs

9.13 Reviewing maximum and minimum data values

The DASH2 PRO can store and display maximum and minimum values for each of its
input channels. These values can be reviewed by setting one of the buttons to the “Show
max/min” function as shown in the sub-sub menu in Figure 4. Refer the section 9.12 and
set the button function to “Show max/min”. Whenever this button is pressed it will
temporarily replace the current three displayed channels with their maximum values.
This display will be held for around five seconds, during this time, moving on to another
display screen will reset the timer, thus enabling you to scroll through all display
screens and view all maximum values. If the max/min button is pressed again during
this time the screen will change to show the minimum values. A third press of the button
will reset all Max/Min values.

9.14 Resetting a monitored value to zero for change measurement

Whilst most values displayed on the DASH2 PRO will show an absolute reading, such
as the water temperature or quantity of fuel in the tank, there are times when it would be
useful to monitor changes in value, such as how much fuel has been used to cover a
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certain distance. To achieve this, the DASH2 PRO can be configured to reset a number
of channels to zero on a single button press. There are two steps in this process: Firstly
selecting which channels to reset and then secondly setting one of the buttons to perform
the reset function.

To select which channel to reset, follow the instructions in the configuration software
here:
http.//'www.race-technology.com/wiki/index.php/DASHZPROConfiguration/VariableResetGroup

To set up a button to perform the reset function see section 9.12 and set the button to
either “Reset Values”. Whenever this button is pressed it will reset the selected channels
to zero.

9.15 Selecting driver and mode from the DASH2 PRO

Use the menu buttons on the DASH2 PRO to select menu 5, press select, then Up or
Down to select whether to change the driver or the mode.

Figure 4 shows the menu structure on the DASH2 PRO.

9.16 Data Logging and Iap timing on the DASH2 PRO

With the GPS and data logging option enabled on the DASH2 PRO, data logging and
lap timing can be performed directly from the DASH2 PRO without the need for any
external data logger or GPS data source, all that is required is to connect up the GPS
antenna to the back of the DASH2 PRO and mount the antenna where is has a good
view of the sky.

Please read the following sections for more details on data logging and lap timing:

= Data logging (section 9.16.1)
= Lap timing (section 9.17)

9.16.1 Data logging on the DASH2 PRO

The DASH2 PRO with the logging option has 8GB of data storage built in to the unit.
This can be used for storing run files as well as lap timing files. Data logging is started
and stopped by button press and files are downloaded over the USB port. Follow the list
below to set up the logging as required.

9.16.1.1 Setting up a button to start / stop data logging

In the default configuration for the DASH2 PRO the Menu+Up button combination is
set up to start/stop internal data logging. If it is required to move this to a different
button, read the following section on the knowledgebase:

http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/UnitControllnputs
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9.16.1.2 Configuring the data source

By default all data expect the four internal analogue channels and RPM is set to come
from the serial port. To use the internal GPS data and the internal accelerometers, set up
the variable source for the three accelerometer channels and the GPS receiver data to
be take from units built in inputs and sensors.

Information on setting up the variable source can be found here:

http.//'www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/VariableSource

9.16.1.3 Set up the file names

By default the files are stored with the name RUN___rr, where rr is a number increasing
from 01 to 99. In a directory with the name RTyymmdd, where yy is the last two digits
of the year, mm is the month and dd is the day. This can be changed in the configuration
software:

http.//www.race-technology.com/wiki/index.php/DASH2PROConfiguration/L ogging

9.16.1.4 Set up the channel storage rates

By default all channels are set up to be logged at the maximum rate. This can be
adjusted by setting up the rates in the configuration software:

http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/L ogging
9.16.1.5 Downloading logged data

All logged data must be downloaded from the unit using the Device Explorer software,
this can be access from the file menu on the DASH2 PRO configuration software or
from the start menu, for more information read the following section:

http.//www.race-technology.com/wiki/index.php/Software/DeviceExplorer

NOTE:
Data logging is not possible when in the menu on the DASH2 PRO, if the menu button
is pressed logging will be stopped automatically.
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9.17 Lap timing on the DASHZ2 PRO

To use the DASH2 PRO lap timing functions the unit must either be connected to a
Race Technology DL1 or DL2 data logger, or have the GPS and data logging option
enabled. There are three main methods of lap timing on the DASH2 PRO:

9.17.1 Using an external data logger to do lap timing, and the DASH2 PRO to display
the times

The data logger monitors when the vehicle has passed a track marker and sends the lap
or sector timing information to the DASH2 PRO which displays the data and stores best
lap and sector times. The lap timing functions only operate when the data logger is
logging data. If the logger is just monitoring sensors and sending this information to the
DASH2 PRO no lap or sector times will be displayed. The lap timing functions use GPS
data from the data logger, so can only function correctly when the logger has a valid
GPS lock. The GPS lock indicator on the DASH2 PRO must be showing 4 bars on the
signal quality indicator for lap timing to function correctly.

The DASH2 PRO will operate in this mode when the external data logger is logging
data and a lap marker file is on the memory card in the external logger, or when the
external data logger is logging data and the DASH2 PRO has a button set to add a track
marker.

9.17.2 Using an external data logger to supply GPS data, and the DASH2 PRO to log the
data and generate the lap times

In this mode the data logger sends the GPS data to the DASH2 PRO, the DASH2 PRO
logs the data internally and uses a lap marker file on the internal memory card, which is
then accessed using the Device Explorer software.

The DASH2 PRO will operate in this mode when the GPS data source is set to be from
a serial port, an external data logger or SPEEDBOX is sending data to the DASH2 PRO,
and the DASH2 PRO is logging data to the internal memory. The GPS / Logging license
is required for this.

9.17.3 Using internal GPS and internal data logging

This is the completely standalone mode for lap timing on the DASH2 PRO. Data from
the internal GPS module is used, logged runs are stored on the internal memory card and
lap marker files are stored on the internal memory.

The DASH2 PRO will operate in this mode when the GPS data source is set to be from
the internal sensor, and the DASH2 PRO is logging data to the internal memory. The
GPS / Logging license is required for this.
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http://www.race-technology.com/wiki/index.php/Software/DeviceExplorer?action=print

9.17.4 All modes of operation:

Lap timing functions use GPS coordinates as track markers to define sectors and laps.
These markers can be added either by setting up a button on the DASH2 PRO to add a
marker, by using a dedicated button connected to the data logger, or by adding them to
data using the Race Technology Analysis Software and saving the resulting .LAP file to
the memory card for transfer to the data logger or DASH2 PRO.

When data logging is started, the lap counter will be reset, either to the value to count
down from, if set to do this in the configuration software, or back to zero.

Best lap times and best sector times will automatically be cleared when the power is
turned off to the unit, unless specifically cleared from the menu functions (menu 1.7).

For further information on configuring lap timing on the DASH2 PRO see the following
sections:

= Setting up the display for lap timing (Section 9.18)
= Adding track markers from hardware (Section 9.19)
= Adding track markers from software (Section 9.20)

9.18 Setting up the Display for lap timing

The display of the lap timing information on the DASH2 PRO is configured from the
PC software. Full details of this are here:

http.//'www.race-technology.com/wiki/index.php/DASH2PROConfiguration/Lap Timing

9.19 Adding track markers from the DASH2 PRO or DL1/DL2

To use a DASH2 PRO button to add markers, refer to Programming soft buttons
(section 9.12) and programme one of the buttons to perform the “Add marker” function,
or select the option from the menu on the DASH2 PRO as shown in section 9.1. To use
a DL1/DL2 switch, connect a switch to the data logger as described in the
documentation provided with the data logger itself.

When the data logger is in operation, a track marker will be added each time the
DASH2 PRO or logger button is pressed. When you wish to add track markers, it is
advisable to drive slowly around the circuit and press the “add marker” button each time
you pass a point you wish to use as a track marker. The first marker you add will
ALWAYS be the LAP marker. The markers you subsequently add will split the track up
into sectors. It should also be noted that each marker has an approach direction
associated with it, as well as a position. This means that if you have a hairpin with the
two straight-ways fairly close together and you added the track marker as you approach
the hairpin, then both the approach and exit paths will cross the track marker, but the
only time the software will log that you've crossed the track marker is when you have

passed the marker in the same direction as it was added.
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If the addition of a desired track marker was missed, it is possible to add a marker in
after the first lap. The data logger will calculate where the track marker is in comparison
to the track you have drawn so far, and if it is in between two other markers, the
hardware will split the sector into two, but the track marker will be numbered as the
next value.

When you press the button to add a track marker, a marker will be added at the next
GPS sample point, so it could be up to 0.2 seconds before the marker is actually added
(depending on the model and specification of data logger used). If you are travelling
slowly when the markers are added this will have no serious side effects. If you are
travelling quickly, it is unlikely that you will be able to position the track markers with
great accuracy. This will not affect the timing between markers, as these are in the same
place on every lap, but may affect the positioning of the markers with respect to circuit
features.

9.20 Adding track markers from the Analysis Software

Track marker files can be stored on the data logger and transmitted to the DASH2 PRO
when the data logger starts logging data.

To generate a .LAP file from previously logged data, please refer to the section on
“Adding Track Markers” in the Analysis Software documentation or Race Technology
On-line Help System.

http.//www.race-technology.com/wiki/index.php/RTAnalysis TrackMap/TrackMarkers

The resulting .LAP file must be saved to the memory card of the unit which is
performing the lap timing function, either by copying directly to the memory card, or in
the case of the DL1 WP or DASH2 PRO by using the Device Explorer software to
transfer the file.

9.21 Lap marker files on the DASH2 PRO internal memory

When using lap marker files on the DASH2 PRO internal memory, the operation is as
follows:

Only one lap marker file should be in the internal memory, it must be in the root
directory and must have the extension .LAP

If a button is configured to clear lap markers, or the menu option is selected to clear all
lap markers (menu 1.10) then any marker files in the root directory will be moved to a
directory called DONE on the memory card.

Note that if the menu button is pressed to go in the menu when logging data to the
internal storage card, logging will be stopped.
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Lap marker files can be copied to/from the DASH2 PRO using the Device Explorer
software:

http.//www.race-technology.com/wiki/index.php/Software/DeviceExplorer

10 Frequently asked questions

How does the lap and sector timing work without a beacon?

Because the DASH2 PRO uses the GPS data either from its own GPS receiver or
from a data logger, the system always knows its position on the track. To set your
current point as a lap or sector timing marker you simply press a button on the
DASH2 PRO. The lap and sector times every time you subsequently pass that point
on the track and are displayed on the unit.

If the GPS data is 5Hz, does this mean the times have a resolution of 0.2
seconds?
No, the system calculates the position very accurately and the lap times have a
resolution of 0.01 seconds. Sector times are generally far more accurate than a
traditional lap beacon system.

Can 1 directly compare the lap sector times from the display and the
analysis software?

Yes, the track markers can be imported and exported from the analysis software.

Can the DASH2 PRO be used on its own?

Yes, the DASH2 PRO has four (optionally 8) built in analogue inputs for monitoring
temperatures and pressures, alarm levels and set up information can be set directly
from the PC so it doesn’t have to be connected to a data logger. It also has a non
resettable odometer with trip counter for distance measurements and warning lights
for main beam, fog light, indicators, brakes and alternator output.

Can the DASH2 PRO be used to control other systems?

Yes, there are four optional low side drivers on the DASH2 PRO which can be used
to switch up to 500mA each, so suitable for controlling a relay. These outputs can be
controlled using multiple control inputs. Such as turning on a cooling fan when the
water temperature is high and the vehicle is travelling slowly, or turning on a
warning light at different oil pressure readings depending on engine RPM.
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11 DASH2 PRO Software

11.1 The Configuration Tool

The display configuration tool can be used to control the behavior and operation of all
Race Technology data display products.

For information on configuring your DASH2 PRO see the following section in the RT
knowledgebase:

http.//'www.race-technology.com/wiki/index.php/Configuration/DASHZPROConfiguration

12 How Dol
12.1 How do I re-flash my DASH2 PRO?

By re-flashing your DASH2 PRO, the latest software will be installed onto it. Typically,
this is only required when requested by the factory to address an issue in the firmware.
Note there is a small risk when re-flashing the DASH2 PRO that you will corrupt the
unit. If you are re-flashing the unit following an instruction from the factory, then this
will be covered within the standard warrantee - if however you are re-flashing the unit
without being instructed to then you will be charged for the factory to reset the unit. We
would recommend that you don't re-flash the unit unless it is required.

Step 1: Apply power to the DASH2 PRO.

Step 2: connect your DASH2 PRO to your PC using a USB cable.

Step 3: Start up the DASH2 PRO configuration software, in the communications
section at the bottom of the main screen select the correct serial port for the USB

connection to the DASH2 PRO. Then select File / Reflash DASH2 PRO Firmware.
The following screen appears:

Reflash DASHZ
File name | |
|

Status : Select reflazh file

Freflash | B

Click on the box with three dots and select the .rmg file for reflash

Step 4: Click on Reflash and the reflash should start.
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12.2 How do I enter my own channel names for sensors on the
DASH2 PRO?

Each sensor channel on the DASH2 PRO has two names, a 5 character name and a 15
character name. The names can be edited by selecting Options / Variable names from
the menu in the configuration software.
http.//'www.race-technology.com/wiki/index.php/Configuration/DASHZPROConfiguration

12.3 How do I find out about new firmware releases for my Race
Technology product?

The Race Technology staff work hard to ensure that our products are always improving,
and are keeping pace with technological change. As a result of this, new firmware will
be issued periodically. To find out about new firmware releases, either contact Race
Technology direct:

Telephone: +44 (0)1773 537620
Email: sales@race-technology.com

or get in touch with your nearest local distributor

12.4 How do I find out about/download new software releases?
There are two ways to find out about new software releases - either contact RT direct:
Telephone: +44 (0) 1773 537620
Email: sales@race-technology.com
or check the website:

You will be able to download the latest software at:
http.//'www.race-technology.com/software_downloads_2_30525.htm/

or view a complete Revision History at:
http.//www.race-technology.com/revision_history 2_1829.htm/
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12.5 How do I set up the speedometer on my DASHZ2 PRO?

The DASH2 PRO speedometer works by measuring the number of pulses per mile. You
will need to calculate and enter this figure to activate the Speedo feature.

Measure the distance on the ground that is travelled during one wheel rotation.
Assuming that you have an output of one pulse per wheel rotation, one of the following
formula should allow you to calculate the number of pulses per mile:

Distance in meters: Pulses per km = 1000/rolling circumference of wheel
Distance in inches: Pulses per km = 39378/rolling circumference of wheel
—Wwheel speed

Murnber of pulzes per kilometer !D
~ RPH

b awirnum rate of change [RPM per second] IEI
Smoothing filter ime [zeconds] IEI
Fulzes per revaolution I1

[ntemal RPM Enabled
& Low AR € Higti BPH

2k, Cancel

After setting the number of pulses, click OK and then send the configuration to the
DASH2 PRO.

12.6 How do | set an alarm level on the DASH2 PRO?

Enter the DASH2 PRO configuration tool. Click on the ‘Alarms’ icon on the right hand
side.

Up to five alarms can be set. To set each one select from the drop down list, select
whether either an alarm when the condition is above or below the limit is required and
set the alarm value. For example, to set an alarm when the inlet air temperature is over
55 degrees C, you would set:
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— Standard Alammz
Alarm 1 ||nlet post intercooler 1 termp {Inlet post intercoaler 1 j |Is more than j |55

Alarmm 2 |analu:ug 1 {Analogue input 1} LI |Is rare than LI |E|
Alarm 3 |analu:ug 1 {4 nalogue input 1} j |Is rare than j |E|
Alarrm 4 |analu:ug 1 {Analogue input 1} LI |Is rare than LI |E|
Alarrm 5 |analu:ug 1 {4 nalogue input 1} j |Is rare than j |E|

Maote: ‘when the alarm iz tnggered, the LCD backhght and shift ights will flazh, and the alarmn wall
be dizplayed at the bottom of the zoreen.

—Advanced Alarms
Alarm Index Alarm Mame | Enabled ﬂ
&larm 1
&larm 2
Alarmn 3
Alarm 4
&larm 5
Alarmn B
Alarm 7
&larm 2

OO0 30,0000

k. Cancel

For more information on alarms and details on the advanced alarms options see here:

http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/Alarms

12.7 How do I set up what is displayed on the DASH2 PRO?

Each of the three display areas on the five screens of the DASH2 PRO can be set up to
display the data from any channel of data available to the DASH2 PRO. These are all
set up from the configuration software on the PC, more information can be found here:

http.//www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/SetUpL CDDisplayArea

12.8 How do I connect a sensor to the DASH2 PRO?

Connect the signal wire from the sensor to one of the four main analogue inputs,
connect the sensor ground. If required also connect a 5v or 12v supply to the sensor.
Once the wire is physically connected to the DASH2 PRO the input must be set up in

the configuration software.

Open the DASH2 PRO configuration software and click on the Analogue Inputs tab.
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Analogue inputs

1 Masimumgiateiof Smoothing Filter - -
nput change finG [sechnds] Calculus Input equation [¥] Map channel to Enabled/Disabled
[¥olts per second]

01 i] 0 Disabled " analog 1 {nalogue input 1}
02 D. D. Dizabled " analog 2 fanalogue input 2}
03 i] 0 Disabled " analog 3 {analogue input 3}
04 U: U: Disabled " analog 4 {analogue input 4}
05 0 0 Disabled " analog 5 {analogue input 5}
06 o 0 Disabled " analog & {analogue input B}
07 o 0 Disabled " analog 7 {analogue input 7}
08 1] 0 Disabled " analog 8 {tnalogue input 8}

oK I Cancel |

As configured by default, the input will be read as a voltage and will be stored on the
analogue input channel as shown in the table above. For various sensors the scaling can
be easily set to convert the voltage reading in to a temperature reading which can easily
be displayed in the required units. For example, if there is a water temperature sensor
attached to input 1, an oil pressure sensor in analogue 2, and an exhaust thermocouple in
analogue three it could be set up like this:

Analogue inputs

Innt Maximr:lm tatc o Smoothing filter Caleul | t i -
pu change Hive Iseconds] alculug nput equation [¥] Map channel to Enabled/Dizabled
[¥olts per second]

o1 ] 0 Dizabled “wiater temp sensar “Water temp fw/ater temp)
02 D. D- Dizabled Fuel/Dil pressure sensor 0l pressure {01 pressure)
03 0 0 Disabled Thermocouple amp (100C to #1150C) i | Eghaust 1 temp (Exhaust 1 terp)
04 0 0 Disabled [« analag 4 {Analogue input 4}
05 EI. D- Dizabled . % analog 5 $analogue input 5}
06 1] 0 Dizabled % analog 6 fAnalogue input 6}
07 0 0. Dizabled b ahalag 7 {Analogue input 7}
08 Dl 0 Disabled ¥ analog 8 {Analogue input 8}

oK I Cancel |

Note, when setting up standard sensors, select the channel to map to first, as only certain
sensors can be mapped to each channel type. I.E. Temperature sensors to temperature
channels.

After finishing the configuration send the configuration through the USB port or save to
a file to be sent from a data logger.

For more details and advanced options on setting up the analogue inputs, see here:

http.//www.race-technology.com/wiki/index.php/DASH2PROConfiguration/Analoguelnputs

12.9 Connecting a Wheel Speed Sensor

A wheel speed sensor can be connected up to the DASH2 PRO to provide speed and
distance information. The wiring for the standard Race Technology wheel speed sensor
can be found here:

http.//'www.race-technology.com/wiki/index.php/OtherSensorTypes/WheelSpeed
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When connected to the DASH2 PRO the configuration will need to be set on the PC for
using the wheel speed sensor and for setting up the number of pulses per mile. More
information on that can be found on the following pages:

o http://'www.race-
technology.com/wiki/index.php/DASHZ2PROConfiguration/RPMAndWheelSpeedinputs

o http://'www.race-
technology.com/wiki/index.php/DASH2PROConfiguration/SetUpSpeedReadout

12.10 How do I connect my Fuel Level Sender

It is advisable to connect a fuel level sensor directly to the DASH2 PRO rather than via
a data logger, this means that the fuel level will be available all of the time even if the
data logger is connected.

Connect the sensor up as shown in the following page:

http://www.race-
technology.com/wiki/index.php/HowDol/Connect10r2WireSensorToDL1

Fuel level sensors are often 1 wire sensors; follow the instructions on the link for
selecting a sensor pull up value.

Configure the DASH2 PRO to display the analogue channel on the screen for the fuel
level sensor.

With the tank empty and the DASH2 PRO operating, note down the voltage recorded by
the sensor at each stage as the tank is filled up. After completing this a full table of
values of voltage and tank capacity should be available. Something like this:

Fuel Voltage
0 45
10 4
20 3.4
30 3
35 2.7

In the configuration software for the DASH2 PRO, select the Analogue Inputs box
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Analogue inputs

1 e (s ] Smoothing Filter - f
nput change time [seconds] Calculus Input equation [¥] Map channel to Enabled/Dizabled
[volts per second]
01 0 0 Disabled " analog 1 {&nalogue input 1}
02 i] 0| Disabled " analog 2 {&nalogue input 2}
03 i] 0| Disabled ¥ analog 3 {analogue input 3}
04 i] 0| Disabled ¥ analog 4 {analogue input 4}
05 i] 0| Disabled ¥ analog 5 {analogue input 5}
06 i] 0 Disabled % analog 6 {&nalogue input B}
07 i] 0 Digabled u analog 7 {&nalogue input 7}
08 i] 0 Digabled u analog 8 {&nalogue input S}
oK ] [ Cancel l

and then click on the 'Input Equation’ for the correct analogue input.

Edit equation for analog 3 {Analogue input 3}

(%) Custom Maote: must uze " ag decimal seperator

Y=| u Uriits ta dizplay: III

| ok || cancel |

VYalid entriez for the custom formula: I Gienerate an equation from & tabls ‘

Mathz functions Constants
- Subtraction az, =-7 - Cdd, Aerodynamic Resistance [m2] =
+ Addition az, #+v7 Rall Roling Resiztance [M/m2]
b azs Wehicle Mazs [ka]
- Raize » to the power of y as, =™ Temp Ambient Temperature [C]
/ Divizion az, =5 Press Ambient Pressure [kPa)
* kultiplication as, = Hurnid Ambient Hurnidity [7]
CAR_O1 | Car Constant 1] ~|
{= |z legs or equal, #<=Y
< Iz less than, »<Y
r= |= greater ar equal, #x=r

Select the option to enter values from a table and then enter the values for the voltage
and fuel level.
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Colcubote couation ko atoble pvaloes

(3 Uze a lookup table [interpolating] [npuk & [aolts] | Output | -
(3 Uze a lookup table [zelect the nearest value] 1] 45
3 Fit a line 10 4
() Fit a curve [palynamial] 20 14
W & W & - W 3':' 3
FRITamDnE DI 4] S 27
5.0 -
a0 4
T E 4L
30 4+
-5 0 5 10 15 20 25 30 35 40

IMPORTANT: ¥alues in the table will be lost when you leave this screen. If you wish to keep a copy of your
data then please right click on the table and paste to Excel.

ok || Cancel |

When this channel is displayed it should now show the fuel level.

12.11 How do I configure the RPM on my DASH2 PRO?
Start up the DASH2 PRO configuration software.
Click on the “Wheel speed and RPM’ icon.
RPMInputs
~Wheel speed
Humber of pulzes per kilometer IU
~ RPM
bl axinnum rate of change [RPM per second] Il:l

Smoothing filker time [zeconds] IEI
Pulzes per revolution |1

Intermal BPM Enabled
= Low AR " Higti P

(] 8 I Cahcel
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Set up the number of pulses per engine revolution from the engine speed sensor. The
smoothing time for the RPM can also be set here. For a good quality signal it is
recommended that the maximum rate of change and the smoothing time are both kept at
zero. If the input signal is of very poor quality these settings can be used to filter out any
noise on the input.

By default the RPM signal is set up to come from the High RPM input. This input
connects directly to the low tension side of the ignition coil. If the Low level input is
used it can be selected here. If the RPM signal is to come from an ECU interface, CAN
input or from another serial source then the internal RPM sensor can be disabled here.

12.12 How do I set up the gear indicator on the DASH2 PRO?

The gear indicator on the DASH2 PRO can be set up to calculate gearing from engine
and vehicle speed or to read the value from a sensor channel. The sensor can be either
connected directly to the DASH2 PRO or the value can be read from the serial or CAN
bus.

Open the DASH2 PRO configuration software and click on the Setup Gear Indicator

icon.
Setup gear indicator . x|

— Gear Indicator Properties
f* Hide
" Calculate from wheel speed and RPM
" Calculate from GPS speed and RPM

" Take fram gear vanable

Ia-“.alng 1 fnalogue input 1F L‘

— Enter gearing infarmation [E nter walues kph per 1000pm]-
Law value High value

1et Gear I|:| I|:|
2nd Gear ||:| ||:|
3rd Gear [0 [t
dth Gear ||:| ||:|
Sth Gear Il:l Il:l
Bth Gear |0 [T
fth Gear [ [T

Click here to calculate from gear ratios |

ok Cancel |

Select the method to be used for the data, if the data is to come from a sensor then the
values in the table are the upper and lower limits for the sensor readings.

For more detailed information on this go
http.//www.race-technology.com/wiki/index.php/DASHZ2PROConfiguration/SetUpGearlndicator
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12.13 How do | connect a 1 or 2 wire sensor to the DASH2 PRO.

The DASH2 PRO requires a voltage input on its sensor inputs that goes from a
minimum of Ov to 12v maximum.

For sensors with 3 wires, typically you have:

= voltage supply
= Ovorground
= signal out

Note that in some cases the ground connection maybe via the body of the sensor in
which case there will only be 2 wires coming out of the actual sensor - however this is
relatively unusual.

In this case the signal out can be connected directly to the one of the analogue inputs on
the DASH2 PRO.

For sensors with 1 or 2 wires, it is slightly more complicated.

For a sensor with 2 wires it is typically a variable resistor with both ends of the resistor
available:

= Wire 1

Sensor

—C Wire 2

In this case we need to use a "pull up" resistor to convert the changing resistance to a
changing voltage:

+5v reference out
fraom DASHZ2 PRO

1k (typical)
Voltage out to DASHZ2 PRO

analogue input
Wire 1

j Wire 2
Ov or ground

1 wire sensors are the same, but in this case the 2nd wire on the sensor is ground and
made via the sensor body earthing to the engine casting etc.

2

&
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_ | ground via
= sensor body

+5v reference out
from DASHZ PRO

Voltage out to DASH2Z PRO
analogue input

Once the sensor is connected to the DASH2 PRO with the pull up resistor then it can be
calibrated in the normal way. For more information on this, please refer to this section.

http.//'www.race-technology.com/wiki/index.php/DASHZ2PRO-HowDol/ConnectMyOwnSensor

12.13.1 Choosing a value for the pull up resistor

Please note that it is the installer responsibility to choose the correct value of “pull up

resistor when using 1 or 2 wire sensors with Race Technology products. For a particular
sensor type there is no “correct” value of resistor however it must be selected to be
“somewhere near” to ensure:

« There is a reasonable voltage swing, ideally this wants to be a “few volts” rather than a
few “milli volts”. A small signal can get easily lost in “noise”.

You cannot take too much current from the 5v reference output, depending on the
product typically this cannot be more than a total of 100mA.

The table below gives a indication of suitable pull up resistor values:

Sensor

Pull up resistor

Notes

100 Ohms or lower
(typical for low
cost/quality VDO

100 Ohms

With such a low pull up resistor you
will only be able to have a maximum
of 2 sensors before you use 100mA

Sensors)
Between about 100 |Between about 100 Ohms
Ohms to 500 Ohms |to 500 Ohms 500 Ohms

Between about 500
Ohms to “a few”
kiloOhms

1 kiloOhm (1K)

This is the normal setup for Race
Technology Supplied sensors

Between “a few”
kilohms and “a few
10’s kilohms

10 kiloOhm (10K)
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12.14 Connect and set up a GoPro interface cable

There are two wires on the GoPro interface cable, these need to be connected up as
shown here:

The GoPro must be set up in "1 button mode™ so when it turns on it begins recording
automatically.

After connecting up the cable the configuration software will need to be changed to set
the status output up correctly.

Using the DASH2 PRO configuration software, select "Output Drivers” and enable
GoPro Status on output 4:

Qutput drivers

E‘!]':il‘m‘:t Control variable Custom formula TJLQIESI gﬁ:)i:: ﬁ:ﬂ:‘: '.I'II:gn[usT 0% Yalue \}gﬁi [f&ﬁﬁ'ﬁ?ﬁﬂz] E;:R'r Enabled/Disabled
ol analog 1 {Analague input 1} o & O 0 0 1} 00 O [l
02 | analog 2 {Analogue input 2} o ® O 0 1] 1] 1m0 O O
03 |analog 3 Analogue input 3} 0 ® (&) ] 1} a o0 [ O
04 atus s @ O i 0 0 100 O
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