Installation Instructions
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Package Contents
Items included: 
	Quantity
	Description

	1
	Display Dash with 72” cable and Vnet connector end


The addition of the above item enables the user to monitor:

   1. Lap time and number
   2. Engine RPM (with appropriate tach signal)

   3. Speed (mph or kph)

   4. Lateral and Accel G

   5. Battery Voltage

   6. Lap difference

   7. GPS Satellites / Gear Indicator

   8. Any three external sensors 

   9. Sequential shift lights (with tach signal)
Design:

The Display Dash provides information and programming capabilities in the following three modes:

1. Real-time Mode:  

· Provides real-time vehicle information such as lap time and speed to the driver.
· The display will automatically enter this mode anytime the engine is above 300 RPM or the vehicle speed is above 5 MPH. 
2. Replay Lap Mode :
· Provides lap time and lap number information from previous laps.

· The display will automatically enter this mode anytime the engine is below 300 RPM and the vehicle speed has been below 25 MPH for 30 seconds or longer.
· The logger must be turned off and back on again to reset the display back to lap 0. 
3. Setup Mode – Allows for setup and programming of the dash and G2X data logger.
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What this means to the driver is the ability to view standard dash functions, such as speed and tachometer, at the most logical time, when the motor is running and the vehicle in motion (Real-time Mode).  When the driver stops the vehicle and turns off the engine, the dash automatically returns to Lap Number and Lap time display (Replay Lap Mode) at which time the driver can review the most recent lap times.  To reset back to lap 0, turn the logger power off and back on. 

The display dash enables the user to set the start/finish line, thus providing lap time data from GPS information. In addition, the dash provides a variety of programmable functions, enabling the user the ability to utilize the dash for driver functions (shift points) along with displaying vehicle information.
Installation:

The Display Dash simply installs into the Vnet sensor cable portion of the data system:

1. Locate a suitable location to connect the Vnet end of the display dash, into the main Vnet cable.
2. Turn power off to the data logger

3. Connect the display dash to the Vent cable

At this time, it will be necessary to update the G2X Pro configuration file, with the newly installed Display Dash. To perform this function:

1. Connect the users PC to the G2X Pro data logger using the serial cable supplied with the package

2. Power up the data logger

3. Open the DatalinkII software

4. Open the G2X Pro configuration file (File / Open Car Configuration)

5. Select Edit then Read VNET Config

6. When the updating process is complete, the open dialog box will indicate Read Sucessfully.

7. Select the OK button.

8. Select File, then Save from the main menu area

At this time, the update process is complete. Turn the logger power off and back on.
Display Dash Physical Features
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ITEM
DESCRIPTION


Progressive Shift Light
Green / yellow / red LED shift lights

Programming Indicator
Length of press for programming buttons

Left / Right Display
Real time display of information

Lap Number Decrease
Returns / toggles lap number to start

Lap Number Increase
Returns / toggles lap to end

Left / Right Programming
Enables programming of dash / logger

Set Start / Finish
Sets on track start / finish line

Set Reference
Sets driving line reference point

Displayed Channel
Indicates Left / Right displayed channel

Satellite Indicator
Indicates number of locked satellites

Gear Indicator
Indicates current gear position

Display Dash Modes

Real-time Display Mode

The Real-time Display Mode, as the name describes, provides the user the ability to view real-time dash data, such as MPH and lap times.  The Display Dash automatically enters the Real-time Display Mode, anytime one of the following true:

· Engine speed is above 300 RPM.

· Vehicle speed is currently above 5 MPH.

· Vehicle speed has been above 25 MPH with in the past 30 seconds.

· Lap number and time will display for 3 seconds each time the start / finish line is crossed.

When any one of the above conditions is met, the dash will begin to display real-time data.  The default displays upon entering Real-time mode for the first time after power up is the current lap number on the left display and last lap time on the right display.  To change the real-time data on the left display enter a short press on the left key.  To change the real-time data on the right display, enter a short press on the right key. 
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Replay Lap Display Mode

[image: image22.jpg]“F#Racepak

0 G-
L di- H85¢

ORPM OLAP # MPH O L TIME®

ODSP1  ODSP2 DSP3O L.DIFFO
LAP-/SET SF LAP+/SET REF





[image: image23.jpg]GexX

Lo
e
o &

ORPM C WPH O LTMED

./ coset opse2 P3O LDIFC
LAPISET SF LAPYISET REE





Any time the vehicle is stopped, with the engine shut off (when RPM input is available) the Lap Number and Lap Time screen is in view.  This enables the user to review lap data at the most convenient time, when the vehicle is stopped.  While the Display Dash is in Replay Lap Mode the button keys perform the following functions.

· Short right key press ( Increment lap number and time

· Short left key press  ( Decrement lap number and time

· Long right key press (|  Jump to last lap number and time

· Long left key press  |( Jump to first lap number and time


Setup Mode

The Display Dash can also function as a programming device, allowing access to the logger, thus eliminating the need to connect the user’s PC to the logger in order to program common functions.  Some of the more advanced functions must still be programmed using the serial cable and a PC.  When functioning as a programming device, the following two modes are enabled:

SETUP Mode 1: Stationary Setup 

Settings that do not require the vehicle to be moving.  An example of this type of setting would be Display Brightness.

SETUP Mode 2: Moving Setup

Settings that require the engine running and the vehicle in motion.  An example of this type of  setting would be Gear Indicator ratios.

Acquiring Satellites

The data logger requires at least three satellites, in order to provide data.  At any given time, there are ten or more GPS satellites orbiting overhead.  Not all of the satellite signals will be detected by the logger, due to a low horizon orbit position, or natural / man made obstructions. The GPS hardware contained within the logger is of the latest design, which provides quick satellite location and excellent reception.  Depending upon your location, the logger will typically locate and utilize between four and nine satellites. 

1. Position the vehicle outside, providing a clear view of the overhead sky.

2. Apply power to the logger.  The logger automatically initiates the search for satellites, upon power up.  Located in the center of the Display Dash is the GPS Satellite Indicator LED.  Within approximately one minute, the logger should begin to locate and lock on satellite positions.  

3. When the LED display indicates at least 3 locked satellites, the logger is ready for use.  Upon subsequent power up of the logger, typical time to locate satellites is less than 30 seconds.

4. Note: When properly configured and utilized with a tachometer signal, the GPS Satellite Indicator also functions as a Gear Indictor.  Upon movement of the vehicle and the presence of a tachometer signal, the Gear Indicator function is activated.  When the dash is displaying the number of GPS satellites, a small decimal point will show to the lower right of the number.  When displaying the gear indicator, the decimal will be off.

Setting the Start / Finish Line 

The logger has the ability to provide on-track lap times to the driver via the dash display.  This can be accomplished by setting the start / finish line while on the track.   Through the use of GPS coordinates, the logger then remembers the location of the start / finish line and a lap time is produced.  In addition, the lap +/- difference is also available, after passing start finish.

1. When three satellites are located, slowly begin driving, and then apply a Long Press to the left     Lap-/Set SF button for three flashes of the red LED shift lights. The message Set SF? will be displayed.  To escape this function and start again, press the right button (Lap+/ Set Ref) button for 1 flash of the red LED shift lights.

      


2. Next, simply drive the vehicle across the desired start / finish area.  When passing the desired location, apply a Short Press to the Lap-/Set SF button.  This is acknowledged by 1 flash of the red LED shift lights. The dash will then default to Lap Number and Lap Time display mode. Lap number and time will be displayed, following the completion of the first full lap.  The location of the Start / Finish is at the discretion of the user.  This action only needs to be performed one time, upon each visit to a location. The logger stores only 1 start finish location. This remains in memory until another start / finish location is marked, even if power is turned off.

Do not leave the SET SF message on the dash for an entire lap, before actually marking the start / finish location. This will result in no lap time data. 


PROGRAMMING UTILIZING THE DISPLAY DASH

Some functions of the G2X Pro may be programmed utilizing the Display Dash.  There are two Setup Modes available.

1. Setup Mode #1: Utilized to program the system when stationary (the car does not need to be running).

2. Setup Mode #2: Utilized to program the dash while the vehicle is moving.  This is necessary as several of the variables utilize actual data taken from the logger to set the programming.

The following sections will refer to short, medium and long button press lengths, as setup and control of the Display Dash is through the use of the Left and Right Programming Buttons.  The length of time that each button is depressed determines the action that will be performed, according to the current operating mode.  

To assist the user in determining the correct time for each button press, the Programming Indicator (Red shift light LED’s) will flash each time one of the key press becomes valid.  The chart below defines each: 


   1. Short Press         = .2 seconds   =   One Flash    

      

   2. Medium Press    = .5 seconds   =   Two Flash




   3. Long Press         = 2 seconds   =   Three Flash

   4. Auto Repeat Long Key Press    = 3.0 seconds (repeats every .2 seconds)

The point at which the button is released determines the type press that is accepted.  Releasing after the second red shift light flash is detected as a medium length press.
Setup Mode #1 

Setup Mode 1 is used to program the unit with default information, without the need to operate the vehicle. Setup Mode 1 presents the programming choices in the following order.

1. Display Brightness

2. Reset all Dash Settings to Factory Defaults 

3. Tach Pulses Per Two Revolution of Engine

4. Engine RPM Source 

5. Progressive Shift Light RPM Steps

6. Shift Light RPM Level for Gears 1-6

7. Speed Source 

8. Gear Indicator Ratios

9. GMT Time Offset

10. Units of Measure

11. Set Default Real-time Display

Setup mode 1 can be entered either from the Normal or the Lap Replay Display modes.   

To enter Setup Mode 1:

   1. Press and hold the left key button to send a medium key press (two flashes and release).                      

   2. The following message will be displayed.


3. To confirm you wish to enter Setup Mode 1, press and release the left Programming Button to

    send a short key press. 

While in Setup Mode 1 the left key presses will always execute the following commands.

Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Display Brightness Adjustment 

Brightness adjustment ranges from a minimum brightness of 2, to a maximum brightness of 15

Each press increases or decreases by 1.

· Increase Brightness: Short right press - At 15 returns to 2.

· Decrease Brightness: Medium right press - At 2 returns to 15
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Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup:

Reset Dash to Factory Default Settings 

This screen is used to reset the dash to factory configuration.  To reset, select Y as shown below.  When the screen is exited the dash will be reset to factory defaults.

· Y or n: Short right press or Medium Right Press - Toggles between Y and n
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Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

The Default Factory Dash Settings Are As Follows:

 V-8 Engine RPM Tach Signal Input with 8 pulses per two revolutions

  8000 RPM Shift Point

  100 RPM Spread Between Sequential Shift Lights

  Speed obtain from GPS   Engine RPM Source - Tach

Tach Pulse per Two Revolutions of the Engine 

Set the number of pulses from the tachometer signal for two revolutions.  The correct setting would typically match the number of engine cylinders.  For example, a V-8 would set at 08.

The key commands are as follows.

· Increase pulse count by 1: Short right press - At 20 returns to 0

· Decrease pulse count by 1: Medium right press - At 0 returns to 20
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Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Engine RPM Source

The dash can use the input from the PWR/TACH or from an EFI module if installed.  This rpm is then used for display, shift light, gear ratio, etc.  The user is prompted to choose either yes or no to EFI rpm input.  No, will instruct system to utilize the PWR/TACH port.
· Y or n: Short right press or Medium Right Press - Toggles between Y and n
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Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Progressive Shift Light RPM Step

The progressive shift light enables the user to program the green, yellow and red LED’s to display in a sequential pattern, using the Shift Point as defined in the next section as the final display. The progressive shift light turns on the LED's in steps of 1 to 500 rpm according to the programming.   
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Example: A shift light RPM programmed for 7400 RPM, with a 100 RPM step would display in this manner:


>7000 RPM = First two green LED’s are displayed 


>7100 RPM = All four green LED’s are displayed


>7200 RPM = All four green and first two yellow LED’s are displayed


>7300 RPM = All four green and all four yellow LED’s are displayed

>7400 RPM = All LED’s are displayed

· Increase RPM by 10: Short right press - Returns from 500 to 0

· Decrease RPM by 10:  Medium right press - Returns from 0 to 500

· 3. Increase RPM by 50:  Long right press -   Returns at 500

· Auto increase RPM by 50 every .2 seconds:  Hold key - Returns at 500

Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Shift Light RPM Level

Allows the user to program the shift light RPM for up to 6 gears.  The current gear being programmed is shown in the gear display at the top of the dash.  Upon entry to this programming screen, Gear 1 is automatically displayed.

· Increase RPM set point by 10: Short right press - Returns at 20000 to 0

· Decrease RPM set point by 50: Medium right press - Returns at 0 to 20000

· Increase RPM set point by 50: Long key press - Returns at 20000 to 0

· Auto increase RPM set point by 50: Held Key - Every .2 seconds

· Go to next gear for programming: Short left press
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   Short left press:  Accept selection and go to next setup parameter       

               Long left press:   Save programming and Exit Setup

Speed Source (not a current option for the G2X-Pro)
The Display Dash may use GPS or the RPM 2 port as the source of the mph display, and gear calculations.  G2X Pro wheelspeed may be displayed using Disp 1-3 option.
· Toggle source: Short right key press

· Toggle source: Medium right key press 




Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Gear Indicator Ratios

This selection allows the user to input the appropriate gear ratios, in order for the Display Dash to activate the Gear Indicator LED.  The ratio to be programmed is simply the Engine RPM divided by the mph and can by calculated using gear ratios and tire diameters.  

The ratios are programmable from 0 to 500 in increments of 1.

Key commands are as follows:

· Increment ratio by 1: Short right key press - Return at 500 to 0

· Decrement ratio by 5: Medium right key press - Return at 0 to 500

· Increment ratio by 5: Long right press - Return at 500 to 0

· Auto increment by 5: Press and hold right key - Return at 0 at 500

· Go to next ratio or programming item: Short left key press




    Short left press:  Accept selection and go to next setup parameter

                Long left press:   Save programming and Exit Setup



GMT Hour Offset

The date and time stamp placed on the data files is derived from the GPS satellite data, which is received in Greenwich Mean Time (GMT).  This setting allows you provide an offset of how many hours your current time is from GMT time.  The factory default setting is –05 hours which is Eastern Standard Time (EST).

· Increase hour count by 1: Short right key press - At 12 returns to –12

· Move to next programming item: Short left key press
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Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Units of Measure

Programs the dash to display speed in MPH or KPH.  After changing this setting you should also reprogram the wheel speed calibration in SETUP Mode 2 if you are using the wheel speed sensor input to display speed.  Changing the Units of Measure setting only affects the data displayed on the dash.  The GPS_MPH data will always be recorded in MPH.  If you recalibrate the wheel speed sensor the recorded MPH will then be in the newly selected units. Selecting Y for this setting will select MPH.  Selecting n for this setting will select KPH.

· Switch between Y an n: Short right key press


Short left press:  Accept selection and go to next setup parameter

Long left press:   Save programming and Exit Setup

Set Default Real-time Display

Programs the channels initially displayed on the left and right windows when the dash is powered up and enters Real-time display mode.
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Before entering SETUP Mode 1, drive the vehicle over 5 MPH to enter Real-time Display mode.  Continue entering short presses on the left key until the desired default channel is displayed in the left window.  Next, continue entering short presses on the right key until the desired default channel is displayed in the right window. 

Now that both windows are displaying the desired default channels, enter Setup Mode1, again. Continue to enter a short key press on the left button until the above setup parameter is displayed.  Now enter a short press on the right key until the letter Y is displayed on the right digit.  Enter a short press on the left key to programs the default real-time displays and exit SETUP Mode 1.  See the following Section for complete instructions on using Real-time Display Mode.

Setup Mode # 2 

Setup Mode 2 functions allows the user to utilize inputs from the moving vehicle, in order to automate the programming process.  Setup Mode 2 presents the programming choices in the following order:

1. Running Engine RPM Pulse Count

2. Rpm 2 Input For Speed

3. Gear Indicator Using Engine RPM and MPH

4. Installation Direction of the Accelerometers

Setup Mode 2 can be entered either from the Normal or the Lap Replay Display modes.   

To enter Setup Mode 2:

1. Press and hold the right key button to send a medium key press (two flashes and release)  

2. The following message will be displayed:  
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3. To confirm you wish to enter Setup Mode 2, press and release the right button to send a short key press. 

A long right press is required following the setup of each of the four above parameters. This long right press also advances the user to the next programming input screen.  The Setup 2 Mode may be exited at any time with a long left key press.


Auto Calibrate Engine RPM Pulse Count

This setting allows the user to automatically calibrate the number of pulses per two revolutions for the PWR/TACH input of the data logger.  The currently calculated rpm will be in view on the right display.     


1. The engine should be brought up and held constant at 2000 rpm using a separate tachometer.

2. Enter a long key press by holding the right button for three flashes to program the tachometer pulses and move to the next program item.

              Short left press:  Skip Auto Calibrate Engine Rpm and go to next setup 

  Long left press:   Skip Auto Calibrate Save Programming and Exit Setup

Auto Calibrate RPM 2 Speed (not a current function of the G2X Pro)
If you are using a wheel speed sensor, you will need to calibrate this channel before it will read the correct velocity.  Using the GPS MPH data generated while driving the vehicle, this step calibrates the data logger to readout in MPH or KPH depending on the units selected in SETUP Mode 1. 


1. Drive the vehicle to a speed between 30 – 50 mph.

2. Insure the chosen speed is stable.  When stable, press and hold the right key for three flashes to perform calibration and move to the next program step.

                    Short left press:  Skip Auto Calibrate Rpm 2 Speed and go to next setup 

     
        Long left press:   Skip Auto Calibrate Rpm 2 Speed, Save Programming and  

                                                  Exit Setup

Auto Calibrate Gear Indicator

This step is used to calibrate the gear ratios for up to 6 gears in the vehicle.  The gear ratio (and thus gear number) is automatically calculated for you. 
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1. Ensure that you have properly setup the tachometer signal source (R1 or EFI) and the MPH source (R2 or GPS) used for the calculations in Setup mode 1.  

2. The gear ratio currently being programmed is shown in the gear indicator at the top of the dash.  

3. The car should be driven at a safe constant speed in the gear indicated in the gear display in the center of the dash.   

4. When the speed and rpm are constant press and hold the right key for three flashes.   The ratio will be programmed and saved and the programming will step to the next gear.

5. Repeat the process until all gears are programmed.  You may skip the programming of any unused gears by entering a short key press on the left key.


        Short left press:  Skip Auto Calibrate Gear Indicator, Save Programming 
                                           and Exit Setup

        Long left press:   Skip Auto Calibrate Gear Indicator, Save Programming 
                                      and Exit Setup

Accelerometer Orientation

If the user was unable to install the data logger in the correct direction, this step allows for the reorientation of the lateral and longitudinal accelerometer.  This step will only work if the logger is installed in any 90 degree direction from recommended.  The logger can not be installed angular to the direction of travel.  This does not zero calibrate the accelerometers, but only selects the longitudinal and lateral accelerometer.  

1. Drive the vehicle in a straight line at approximately 50 to 60 MPH.

2. Apply the brakes so that the vehicle decelerates at a minimum of 0.25g.   While decelerating, press the right key for three flashes.

          Short left press:  Skip Accelerometer Setup, Save Programming and Exit 
                                           Setup

    Long left press:   Skip Accelerometer Setup, Save Programming and Exit
                                      Setup



















































Tip: Any time the Display Dash is in Replay Lap Mode, the Gear Indicator displays the number of satellites currently in view and locked. 








Lap Number and Lap Time





SHORT PRESS TO LEFT OR RIGHT PROGRAMMING BUTTON PRODUCES:





                         Left Dash Display Inputs            Right Dash Display Inputs                                                      


                                  Engine RPM                                          MPH


                             Current Lap Number                          Current Lap Time


                                 MPH ( DSP 1)                             Battery Volt (DSP 3)


                              Lateral G (DSP 2)                  Lap Time Difference from Best Lap





Tip:  The channel displayed for DSP 1-3 can be customized.  For instance, you can program DSP 1 to display Lap Time and DSP 3 to display Engine RPM.  











Displayed Channel


Indicators





Lap Number Increase


Right Programming


Set Reference





Lap Number Decrease


Left Programming


Set Start Finish





Satellite Indicator


Gear Indicator





Right Display





Left Display











Programming Indicator





Tip:  In order for the logger to properly calculate the start / finish line area, the vehicle must be moving in the normal direction of travel when setting the start / finish line area.  If the vehicle is stopped when the start / finish line area is set, the logger will not be able to determine the vehicle heading which will cause the dash to display incorrect lap times.





Lap Set Start Finish





GPS Satellite / Gear Indicator





Progressive Shift Lights








                             Display Dash      


                  Racepak PN: 640-MS-G2XPDASH                                          








                         Racepak Data Systems


30402 Esperanza   Rancho Santa Margarita, CA  92688


                                949-709-5555                      


                         � HYPERLINK "http://www.g2xpro.com" ��www.g2xpro.com�








NOTE: SETUP Mode 2 programming requires the vehicle to be in motion.  Care should be taken when driving the vehicle to insure safe operation.  If possible, take a passenger along to operate the Display Dash and perform the calibration procedures.





Tip: An easier and more accurate method to program the Gear Indicator Ratio is to use SETUP Mode 2.  In SETUP Mode 2 you can calibrate the ratios automatically while driving the vehicle. 











The gear display at the top of the dash shows the ratio currently being programmed.








Note:  If the units in SETUP Mode 1 has been programmed for KPH then vehicle speeds describes above are 5 KPH and 25 KPH respectively.
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