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How it Works
The Otto Racing DD3 Digital Dash contains all the essential instruments required in one neat and simple display. Features include:-

 
* Digital Tacho with Maximum RPM recall

* Dedicated 8 LED Array for RPM. Fully programmable to operate within any RPM 


   range
 
* Digital Readout of Oil Pressure, Water Temperature and Battery Voltage
 
* Over Temperature, Under Pressure and Over / Under Voltage Alarms
 
* Auxiliary output to either a Shift Light, or Radiator Fan
The display consists of an arc of 8 LED’s and a 4 and a half digit LCD (liquid crystal display). Whilst the RPM is always indicated by the 8 LED’s any channel can be displayed on the LCD digital display. The LED’s can be very accurately programmed to come on within any RPM band.
Each of the 3 analogue channels (Oil Pressure, Water Temperature and Battery Voltage) has an alarm. When triggered, the channel out of range will automatically be selected on the LCD. The 8 RPM LED’s will also flash as will the external shift light if fitted. Pressing the button on the side or external button if fitted will cancel the flashing. The LCD will then display the present reading for that channel. Irrespective of which channel is displayed on the LCD, all of the alarms are constantly being tested.
The 8 RPM LED’s can be configured to start and stop at any RPM allowing it to operate within a very narrow RPM band. This is done by setting the RPM for the first LED and then setting the step between LED’s. For example the first LED could be set to 5000 rpm and the step size could be set to 200 rpm. The first LED would then come on at 5000 rpm, and subsequent LED’s would come on at 5200, 5400, 5600, 5800, 6000, 6200, and 6400 rpm.
A single electrical output is provided that can be used to drive either an external Shift Light, or to operate a Radiator Fan (via a relay).
Maximum RPM Recall

To recall the maximum RPM press the button on the side of the unit and keep pressed until ‘rEC’ (for recall) is displayed, then release the button. The maximum RPM will then be displayed on the LCD.

The Maximum RPM is retained in memory when power is removed. The old Maximum RPM is cleared when the engine is started again.
Setting Up
Setting up is very simple and achieved via the single button on the right hand side of the display. To setup proceed as follows:-

  1,
  Press and hold in the button until ‘SEt’ is displayed, then release the button. (Note that the display will      
  first display ‘rEC’).

  2,
  Next press and hold in the button again. The display will scroll through the setup parameters, 
  
 
  displaying the parameter name first and then the parameter value. 

  3,
  Release the button when the parameter you wish to change is displayed.

  4,
  Press and hold in the button. The parameter value will increase in steps.

  5,
  Release the button when the required value is displayed. The new value will now be saved in memory.

The parameters in the order in which they are displayed are:-


‘bri’
    - LED Brightness


‘LEd1’    - The RPM at which the first of 8 LED's is illuminated.


‘StEP’
    - The increment at which subsequent LED's are illuminated.


‘Cut’
    - Cutout point for either Shift Light or Radiator Fan

‘AL P’
    - Alarm setting for analogue channel 1 – Oil Pressure

‘AL t’
    - Alarm setting for analogue channel 2 – Water Temperature

‘AL b’
    - Alarm setting for analogue channel 3 – Battery Voltage

‘CH 1’
    - Enable analogue channel 1 – Oil Pressure

‘CH 2’
    - Enable analogue channel 2 – Water Temperature

‘CH 3’
    - Enable analogue channel 3 – Battery Voltage

‘OutP’
    - Auxiliary output use – either Shift Light, Rev-Limiter or Radiator Fan

‘CYL’
    - The number of cylinders on the vehicle


‘dEF’
    - Default display mode

LED Brightness (bri)
The brightness of the LED’s can be set so that they can be easily read in various ambient light conditions. There are three settings, 1 to 3.
On the backlit version of the DD3 there is an input to automatically dim the brightness to level 1 and turn on the LCD backlight. This is activated by applying 12 volts to this input, possibly from the headlamp wiring.
RPM LED's (LEd1 & StEP)
The 8 LED's can be programmed to start and stop within any rev band. This is done by setting the RPM that the first LED comes on and setting the increment (StEP) between subsequent LED's. The first LED can be programmed to come on between 3,000 RPM and 14,000 RPM in increments of 100 RPM. The size of the step between LED's can be selected between 50 RPM and 800 RPM in increments of 50 RPM.

As there are 8 LED's (i.e. 7 increments between LED's) the RPM at which the last LED will be illuminated will be “LEd1 + 7 x StEP”. 
Cutout point for either Shift Light or Radiator Fan (Cut)
This parameter sets either the RPM or the water temperature at which the auxiliary output is turned on.
As this parameter can have either a temperature setting or RPM setting, depending upon the output mode, the OutP parameter needs to be set first.

In Shift Light mode this parameter can be set to between 5,000 RPM and 14,000 RPM in increments of 100 RPM.
In radiator fan mode the temperature at which the output is turned on can be set to between 80 and 110 degrees.

Alarms (AL P, AL t &AL b)
The alarms can be disabled even if that channel is enabled on the LCD. However that channel must be enabled for the alarm to work. When setting the alarm parameter, the alarm threshold will increment with the button held in. After the highest value is displayed “OFF” will be shown. Release the button when the threshold required is displayed, or “OFF” to disable the alarm.

When an alarm is triggered two things happen:-


1, The display will flash a message to indicate which alarm is triggered i.e. “OIL”, “H2O” or 
 
    
    “bAtt”.


2 The 8 RPM LED’s will flash and if the auxiliary output is in Shift Light mode the shift light will also 
 
   flash.

Momentarily pressing the button will cancel the flashing and the LCD will display the present reading for that channel (not the reading that triggered the alarm). That alarm will then be disabled until the dash is reset by powering down the dash.

The Oil Pressure alarm will accept values between 10 and 50 PSI  and is triggered when the pressure reaches this, or below. To stop the alarm being triggered at tickover, this alarm is not tested below 3000 rpm.

The Water Temperature alarm will accept values between 90 and 125 degrees centigrade and is triggered when the temperature reaches this, or above. 
The Battery Voltage alarm will accept values between 9.0 and 12.5 volts and is triggered when the voltage reaches this, or below.  In addition the alarm will be triggered if the voltage reaches 16.0 volts or above.
Enabling Analogue Channels 1, 2 & 3 (CH 1, CH 2 & CH 3)
Each of the three analogue channels can be turned on or off as desired. If a channel is not enabled that channel will not be displayed on the LCD. The channel has to be enabled for the alarm function to work.
The Oil Pressure channel will display pressures between 0 and 150 PSI. If no sensor is fitted the display will show ‘no C’ to indicate that no connection is made.

The Water Temperature channel will display temperature between 60 and 125 degrees centigrade. If the temperature is below 60 degree the display will show ‘Lo t’ to indicate that the temperature is low.

The dash is calibrated only for the sensors supplied and should be the only ones used. If other sensors are used the reading will probably not be accurate.

Auxiliary Output Mode (OutP)
The auxiliary output can be configured to operate either an external Shift Light, or to operate a Radiator Fan (via a relay).
When setting this parameter the display toggles between ‘S.L.’ (for shift light), or ‘Fan’.

When set to shift light mode, the output is turned on at an RPM set in the Cut parameter. 

When set to Fan the output is turned on when the water temperature set in the Cut parameter is reached. The output is not turned off until the temperature decreases to several degrees below the Cut parameter. This output can not carry the electrical current required by a radiator fan. The fan must be powered via a relay and the output used to turn on the relay.
Configuring for Different Engines (CYL)
The instrument will operate on most 4 stroke engines with a normal inductive ignition coil and 1,2,4,5,6 or 8 cylinders. Set the ‘CYL’ parameter to the number of cylinders. However on some engines, especially motorcycle engines with twin coils, or vehicles which operate a wasted spark system, this setting may be different from the actual number of cylinders. 

Default Display Mode (dEF)
This sets the display mode which is selected when the display is powered up i.e. RPM, Oil Pressure, Water Temperature or Battery Volts.
When setting this parameter the display steps through ‘rrrr’ for RPM, ‘OIL’ for pressure, ‘H2O’ for temperature and ‘bAtt’ for battery voltage.
INSTALLATION

The DD3 has a single 9 pin D-type socket at the rear of the case into which the loom is connected. There are 2 versions of the DD3, a backlit and a non-backlit one. The backlit version has an extra wire to power the LCD backlight and also dim the LEDs.
Wiring in the instrument is very simple. However care must be taken with any electronic equipment and all connections should be of a high standard.


Loom - (9 pin plug)


Pin 1
BROWN
Backlight / Dim LEDs. Apply 12 volts to illuminate LCD and dim LED’s.




(Backlit version only)

Pin 2
WHITE
Water Temperature Sensor


Pin 3
RED

+ 12 Volts Supply


Pin 4
YELLOW
Auxiliary Output 





Shift Light Mode:





Connect to a 12 volt lamp (or LED with a suitable load resistor).





Connect the other side of the lamp to 12 volts.





This output will deliver up to 0.5 amps (6 watts at 12 volts).




Radiator Fan Mode:





Connect to one side of a relay coil.





Connect the other side of the relay coil to 12 volts.

Pin 5
PURPLE
RPM Input. Connect to -Ve terminal on Ignition Coil

Pin 6
BLACK
Oil Pressure Sensor. Connect the other terminal of the sensor to earth (0v)


Pin 7 
GREEN 
Earth (0v)


Pin 8 
GREEN 
Earth (0v)


Pin 9
BLUE

Switch Input An external switch can be wired to this input to mirror the button 




on the side of the display. Wire the other side of the switch to earth (0v). 




It is recommended that the +12 volts and earth are not taken directly from the ignition 



        coil as this could introduce an unacceptable quantity of electrical interference.
