MOTION RACEWORKS

High Resolution Driveshaft Speed
Sensor Instructions

1 Introduction

The Motion Raceworks Driveshaft Speed Sensor kit is designed to deliver a high resolution,
noise-free driveshaft RPM signal to your EFI ECU, datalogger, or any device capable of reading
a 5v or 12v square wave input with 16 teeth per revolution. EFI Systems such as MS3Pro and
MS3Pro Ultimate, Holley HP/Dominator, FuelTech FT500/FT600 and dataloggers such as
Racepak are all capable of using this kit. This type of system is popular for torque / traction
management applications as well as performance recording. It uses a Hall Sensor to read a
reluctor instead (not magnets) for a more accurate signal less prone to noise interference.

The kit contains a reluctor wheel for your pinion size, a bracket and a sensor to read the reluctor
wheel.

2 Installation

2.1 Reluctor Wheel

2.1.1 The Motion Raceworks High Resolution Reluctor wheel is designed in multiple
sizes to fit specific yokes (each manufacturer typically has a different machined Outer
Diameter on its yoke). This wheel is a two piece split collar design which tightens
around the machined OD on the yoke (see picture). Using a 5/32 Allen wrench, tighten
the two socket head cap screws evenly until the reluctor wheel will not spin freely, then
tighten each firmly. Note: you may also use blue loctite. Most yokes have a large
machined OD allowing you to position the ring in various depths. Simply position this
wheel so that the teeth are centered on the sensor.

2.2 Bracket



2.3

2.2.1 Motion Raceworks offers an aluminum bracketry setup for both 9" and 8.8

housings. Orient the bracket so that the sensor is square and perpendicular to the reluctor
wheel and allowing for the proper gap. Note: based on the large number of varying
pinion yokes on the market today there is a chance that these will not work with your
yoke and a custom fabrication will need to be made. We have found that a single hole
mounting location is sufficient, so long as the face of the sensor is square/perpendicular
to the reluctor wheels teeth.

Wiring

2.3.1 Sensor has 3 wires: Power, Ground, and Signal. Make note that the colors are

as follows: Tan: (power, +12 or +5v) Blue: (ground) and Black: (signal to ECU or
logger). Whenever possible, power the sensor using your EFI or logger's "Reference
Voltage" which is normally +5 volts. You can power the sensor with +12v or +16v from
your vehicle's charging system, but a 5v reference supply (normally found in EFT ECUs,
and used to power sensors like TPS, MAP) is less susceptible to noise/interference.

2.3.2 Resistor Installation: If your ECU does not contain "pull up" resistance in

their speed sensor inputs, you will need to install one of the included resistors when
you wire your sensor. The 1K resistor is used when powering the sensor with +5v.
The 2.4k resistor is used when powering with +12v, and the 3.0k is used for +16v-24v.
For example, Holley and Racepak systems have onboard resistors in their speed inputs
already. MS3Pro and FuelTech both require the resistor to be installed externally.
Check with our technical support to be sure of what you need. The resistor ties the
Power and Signal wires together (see diagram below).

Resistor: for use with systems without
built in Signal Pull up

Use 1K for +5v power
Use 2.2K for +12v and +16v power

Power (pick one): G
+5v from ECU

+12v from vehicle
+16v from vehicle

@gnal to ECU or Logga

Ground (pick one):

Sensor Ground from EFI ECU (preferred)
Battery Ground

Chassis Ground




3 Configuration Examples

3.1 MS3Pro, MS3Gold, Megasquirt MS3 (kit versions), MS2, and
Microsquirt (using MS2Extra firmware)

Speed sensors are configured in TunerStudio under the "Advanced" menu, "Speed and Gear
Sensors" - here you select the input you've wired sensor to (in this case, Digital Switched
Input 1), the number of teeth, and your final drive ratio. Once complete you will have a
"VSS1" gauge and VSS1 field in your datalogs that should register MPH when teeth pass in
front of the sensor. Adjust the Tire Diameter field up or down to calibrate your MPH
accurately with either a GPS or using a chassis dynamometer. We recommend calibrating at
60mph. Always be careful and observe local laws when calibrating your speed sensor!

.. Speed and Gear Sensors
File View Help
Speed and Gear Sensors
Vehicle Speed Sensor1 Vehicle speed sensor 2 Gear detection
@ vsS1 Input Type @ vss2inputType  [Digital - @ Final Drive Ratio(.1) 350 [
: CETTEN : [raiogins | @ Hethod on —
@ Digital Input | Digital Frequencyin1 || “@ Digital Input ~ |Digital Frequencyin2 [+ | =
B Wheel Diameter(in) 29.016 E] © Wheel Diameter(in) 25.984 E ;f
@ vss Position/Type @ VS PositionType [Wheel [+ =
) Speed Sensor#Teeth 16.00 E 0 Speed Sensor #Teeth 5.00 E =
B Smoothing lag factor 99 E B Smoothing Lag Factor 99 El }
Vehicle Speed Sensor 3 (Matches VS$51) Vehicle speed sensor 4 (matches VSS2) =
@ussimputpelof_ [v]  ‘@vessiputpe[or _____ [7]
= =
VSS Output VSSdot Smoothing
'@ VSS Output |Off ?‘v B Sample Interval(ms) 200 E Units
0 Preferred Speed Units |MPH -
'@ Lag factor 50 =
H kzl 0 Preferred Length Units
Type of speed sensor connection. =]
Digital = any pulse input or capture from an expansion board. At
‘ o Burn H Close ‘




3.2 Holley Dominator / HP ECU

On Holley HP and Dominator Systems, you first need to configure your input for driveshaft
speed in the Inputs configuration dialog:

¥ Holley EFIV4 - [Inputs::River 2016 Bristol Q4. hefi]

File r Save Toolbox - ‘ Help ~ Help? ‘ Datalog -~

V- R-NSN A

|

ECUPIN  ENABLE

Inputs/Outputs burnout it 2y i J1-A3 Enable

Driveshaft Speed DIE RSl NOT DEFINED [ Enable Configure

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

GROUND NOT DEFINED [l Enable

(E | View #1 -

Next, configure the sensor details in the "Configure" menu for the Driveshaft Speed Sensor input you
created, as seen here:

Wk Holley EFI V4 - [Input #2 Settings:River 2016 Bristol Q4.hefi]

File ~ Save Toolbox ~ Help ~ Help? ‘ Datalog ~

Driveshaft Speed - DIGITAL SPEED/FREQUENCY

b3 Gl Miles/Hour -
Display 0 mph - Speed Display 200 mph 2
Min v Max L2
Caution 0mph - | Caution 120 mph -
Min N \ J Max >

. « o
Min 12 / Max -

[l EEnable PC/LCD Caution Output [l Enable Switched Caution Output

[l Enable PC/LCD Warning Output [l Enable Switched Warning Output

Pulses to = 16 pprot = Goar JEY?] = Tire inch  [=




Finally, assign a pin to the input you created in the Pin Map configuration dialog:

Holley EFLECU Pin Map |2 |l

View Fixed Drag and Drop I/O to Available Pins

UNASSIGNED INPUTS

CONNECTOR J1
Pin  Input Humber Input Type

put d
[oputs  [F56 0000

|
%2 n it ]
|
[ ]




3.3 Racepak (all logger versions)

Physical installation is as described above, however there is no pull-up resistor used as
the Racepak system has this resistor installed internally. Power the sensor using +12v or
+16v from vehicle power. Ground sensor to godo battery (preferred) or chassis ground.
Attach signal wire to Racepak ECU Driveshaft Speed Sensor input. Configuration for all
loggers is as follows:

VNET Input Channel Parameters (e S
Mame: |Dg == Type: IV3EIDSD_HPM Specify Linear Conversion
Raw data value A; |0 will becorne |0
Unit Senal #: |2 Wnet ID: | Drive Shaft RPM %384 hd
I e 2 * J Raw data value B: |1 will become |1
Input Humber: |2 Senzor. [Ground Trigger RPM ¥

Mirimum result value: |0 . aximum; [10000

Display: |5 digits before decimal point, |0 after

30050 RPM CHANMEL INPUT SETUP INSTRUCTIONS:

Thiz channel iz linked to one of the RPM channels connected directly to your
data logger . The Input Mumber dizplayed above identifies which of the RFM Result Upit: |FPK r
inputs thiz channel represents.
Smooth Depth [points]

A logger RPM channel reads data from a sending unit [such as a drive shaft [

1pm sendor] and transmits the value over the V_Net bus using the J
selected V_Met ID. TheV_Met |D identifies to the other compaonents intheV_Met | 7 - 0 0 00 mn e
spstem [such as gauges] what the information represents so ¥

Channel Dptions

Channel Mode ] “ Pulses Per Revolution (15
Senzor Input Type 1]

YMNet Update Rate 20 [0 to 256]
Logger Sample Rate 50

Odd Fire Pulze 0

Enter the number of pulzes the measured shaft generates  »
per revalution

SEMD Configuration I Cancel |

= READ Configurationl oK |

Once configuration is complete, this configuration needs to be sent to the recorder via the programming
cable (just like configuring any other sensor in Racepak), configuration file saved, and power cycle the
system before testing. Use Live Telemetry to view realtime speed information to test the sensor with
the vehicle on jackstands.



3.4 FuelTech FT500 / FT500 Lite / FT600

In the FTManager program, select the Inputs, Drive Shaft and Input Shaft RPM menu.
Configure as shown in this diagram.

= FTManager v2.25
Home Map View
Save @startlog =
=4 =4 T ; © @ =
Peda Confirm
B e saveas... 2 +/ Confi Il stop log &5 Map name
Datalogger = Open a ) undo ECU Connection  Realtime CAN
+ ¥ Close Map |2} Disconnected  Unavailable  Disabled Network
FTM Files Calibration Edit Connection Status

Quick access panel

Burnout mode

3-Step (Boost spool)
2-Step rev limiter

Timing table for rev launch
Gear shift output

Time based compensations

Drive shaft and Input shaft RPM

Drive shaft RPM
Number of teeth
1615

Calculate wheel speed
[¥] Enabled

Differencial ratio

Input shaft RPM
Teeth number
teeth 15 teeth

410 1y
Config time based compensations
=1 Pro-hitrous Tire type
Pro-Nitrous Timers and Delays @ Slick / DragRace
Nitrous stages fuel table Tire size
Nitrous bottle pressure compensation 26.0 inches
Nitrous stages cylinder trim ® Radal
Nitrous stages timing table Wheel rii diarmeter
Time based output 15| inches
Wheelie control Tire width
2255 mm
Engine setup Tire height
4S5 %

RPM signal
Custom crank trigger settings
- Ignition

+

Fuel injection
Pedal{Throttle
Idle actuator
Ignition coil dwell
Iagnition coil dwell
Dwell table by MAP & voltage
Dwell table by RPM & voltage
‘Wiring harness diagram
Advanced map options

= Inputs
Speed inputs

Gear change detection
CAN communication

Outputs




4 Troubleshooting
4.1 No Signal to ECU

4.1.1 Verify signal by using a voltmeter on the "Signal" wire. The voltage should
be around 0-1v when a "tooth" is near the sensor. The signal should be around 4-
5v (with 5v power) or 11-12v (with 12v power) whenever there is NOT a tooth
under the sensor. Test these by slowly rotating the reluctor/driveshaft and
watching the voltage. If the voltage changes as described, the issue is most likely
configuration in your logger/ECU.

4.1.2 Check pullup resistor is installed properly, see instructions!

4.1.3 Check ECU/Logger configuration. Manufacturer documentation and tech
support may be very helpful.

4.2 Intermittent signal to ECU

4.2.1 Check sensor gap, we recommend .040" but you can try as much as .100" or
as little as .015" - you may have to try a few different positions to find the one that
provides the most reliable signal

4.2.2 Check pullup resistor is installed properly, see instructions!

4.2.3 Check power and ground to the sensor, measure both with a voltmeter.

Power should be 5v, 12v, or 16-20v. Ground should show continuity to battery
terminal of 2 ohms or less. Repair power leads or grounds as necessary.

4.2.4 Try running resistor spark plugs and shielded plug wires. Believe it or not,
solid core wires and nonresistor plugs can cause problems with ECUs, sensors, etc.
Refer to your ECU / Ignition manufacturer's instructions on these. We recommend
always using suppression (spiral) core wires and resistor spark plugs with any
electronic engine or powertrain management.





