rMod Manual

Beta 1.0 Version of Combo Firmware for Pandora Board
Vlink will upload this firmware. You can return to the factory code at any time by reflashing using their firmware. I would suggest writing down the current timings you are using.
Although Vlink will upload it will not be able to change the settings.  All programming must be done through the trigger.
Version will now display in Vlink as 4.XX. Voltage will also display, the value is meaningless other than indicator that the rMod code has loaded into the board.

I have not enabled the tourney lock. Truthfully I hate having to remove the board to get to it. I’m thinking a jumper on the programming port would make more sense and be easier to access.

The DIP switch nearest the processor chip is used to indicate if the marker is an Excalibur or Viking.
· Off  – towards middle of board, is Viking position
· On  – towards edge of board, is Excalibur position
Trigger programming is similar to the Predator code from TagSportz. No way to implement a multi-color led without modification. Multi-color led or LCD would be so much easier to program at the field though.

Trigger Programming 
1. Hold trigger down while turning on board to enter program mode.

2. LED will come on bright and continuous
3. If you hold trigger for more than 10 seconds, LED will go and defaults will be loaded into memory
4. Letting go of trigger the LED will blink once and go off
5. Pull trigger number of times to select the slot you wish to read/modify. If you pull more times than there are slots board will fast blink at you and reset count to 0.
6. If you pause more than 3 seconds, LED will start blinking to indicate current value in selected slot
7. Pull trigger number of times to put in new value for slot. If you pull more times than slot can hold board will fast blink at you and reset count to 0.
8. If you do nothing, the led will fast blink for about ½ a second. Firmware will then go back to waiting on you to select a slot.
9. If you stop for 3 seconds, Firmware will write new value. LED will blink twice to indicate it’s finished saving and is ready for you to select the next slot

Example – Hold trigger and turn on board. LED will come on solid. Let go of trigger at this point and LED will blink once then go off. Pull trigger 6 times to select Debounce. Stop for 3 seconds. Board will blink 5 times (assuming default). Pull trigger 2 times (for a 2 mSec debounce). Stop for 3 seconds. Board will update Debounce with a value of 2. LED will blink twice once it’s ready for you to select another slot or turnoff the board.

Slots:
1. EFS Mode (2-10) will be semi until EFS ROF and EFS Pulls have been met

· Default is 1

· 1 Semi

· 2 Response Mode – Fire on pull and release

· 3 Slow Ramp 
+50% boost

· 4 Med Ramp 
+100% boost

· 5 Fast Ramp 
+150% boost

· 6 Hard Ramp   +200%boost
· PSP Modes 
· 7 PSP/Millenium1

Slow Ramp
· 8 PSP/Millenium2

Med Ramp
· 9 PSP3


Fast Ramp

· 10 PSP4


Hard Ramp (Triple Shot)

· 11 NXL Full Auto – EFS Pulls is 3, Max ROF is 15, EFS ROF does nothing
· 12 Full Auto – EFS Pulls and EFS ROF do nothing. Holding trigger down will not cause eyes to toggle if EYES MODE is in 3. Nor will it cause a Force Shot if EYES MODE is in 2 (default).

PSP/NXL Modes – In these modes board will not allow Eyes Max ROF/Bypass Max ROF over 15. EFS Pulls will not go below 3. The mode will not change what is in the slots, it just simply overrides. Makes it so you can simply shift from say Mode 3 (Slow Ramp) with an Unlimited Eyes Max ROF to Mode 7 (PSP Slow Ramp) and ROF will become limited to 15.

2. EFS Mode2

· Default is 3
· 1 Full Auto Breakout – First pull only, then Slot 1

· 2 Sniper – Pull, fire, pull, load. Trigger speed meets EFS ROF then Slot 1

· Does nothing in Viking usage

· 3 Turned off
3. EFS ROF

· ROF need to hit or be over for EFS to kick in if not using Semi Mode

· Range is 1 to 255

· Default is 4

4. EFS PULLS

· Number of trigger pulls needed before EFS can start

· Range is 1 to 16

· Default is 3
5. Eyes Mode

· Operation mode for eyes

· Range 1 to 5

· Default is 2
· 1 is Eyes Disabled

· 2 is Eyes always on

· 3 is Eyes on at boot, holding trigger down for 5 seconds toggles eyes on and off

· 4 is Dryfire, Eyes are on, firing solenoid is off

· 5 is Eye Test, if beam is connected LED will be on, eyes not seeing each other and LED is off. I moved the bolt back and forth to make sure eyes are functional with air off

6. Eyes Max ROF
· Max ROF will eyes working/enabled

· Range is 1 to 18

· Default is 18 pulls (Unlimited)
· ROF is Pulls + 3, with 18 being unlimited

	Pulls
	ROF
	Pulls
	ROF
	Pulls
	ROF

	1
	4
	7
	10
	13
	16

	2
	5
	8
	11
	14
	17

	3
	6
	9
	12
	15
	18

	4
	7
	10
	13
	16
	19

	5
	8
	11
	14
	17
	20

	6
	9
	12
	15
	18
	Unlimited


7. Bypass Max ROF
· Max ROF with eyes off

· Grid is same as for Eyes Max ROF above
· Default is 10 Pulls (13 BPS)

· Range is 1 to 17 ( Max of 20 BPS)

8. Debounce

· Amount of time trigger needs to remain stable before accepting another trigger pull

· Range is 1 to 30
· Default is 5

9. Slow Debounce 

· Additional debounce when Trigger is being moved slower than 4 times a second

· Range is 1 to 10

· Default is 5

10. Cycle Inhibit
· Number of milliseconds after starting a firing cycle that board won’t accept trigger pulls

· Default is 1

· Range is 1 to 21
· 1 is off 
· Each pull after that will simply ignore for additional 2 mSec per pull
· IE – 21 pulls means ignore the trigger for 40 mSecs after firing
· Note this is relation to firing cycle start. If using an EFS mode this could be happening at a different time from trigger pulls. 
· Attempt to prevent gun kick from registering as a trigger pull. Most likely to occur in modes other than semi where firing is asynchronous to the trigger pulls.
11. Dwell Major

· Number of milliseconds the hammer ram is energized

· Default is 10 for Excalibur and 17 for Viking
· Range is 1 to 24
12. Dwell Minor

· Additional dwell time in 1/10 of a millisecond 
· Default is 1 (.0 millisecond)

· Actual value is Pulls – 1. In other words 1 pull is 0, 10 pulls is .9 millisecond

13. Anti Ram Stick(ARS)

· Additional dwell to be added after the time in slot 14, ARS Time has expired

· Default is 2 milliseconds
· Range is 1 to 10

14. ARS Time

· Amount of time from last trigger pull before ARS in Slot 13 is added to slots 11 and 12
· Default is 2 ie.15 seconds
· Range is 1 to 4

· 1 is off, 2 is 15 seconds, 3 is 30 seconds, 4 is 45 seconds

15. Bolt Delay (Excalibur only, does nothing for Viking)
· Amount of time to wait after dwell expires till bolt solenoid energizes
· Default is 5 mSec for Excalibur
· Range is 1 to 25
16. ACE Debounce
· Amount of time ball has to keep the eye beam broke before it is considered stable enough to allow the bolt to close (Also called Ball In Place Delay, After Eye Delay, etc).

· Default is 2 mSec

· Range is 1 to 20

17. Bolt Open (Excalibur only, does nothing for Viking)
· Max time to leave Bolt Ram energized to hold bolt open if eyes are off 
· Default is 56 mSec (14 pulls)

· Range is 1 to 62 pulls

· Each pull is 4 mSec ( Pulls X 4 = mSec)

· Default should work down to 12V Revolution loader with no problems.
	Pulls
	mSec
	Pulls
	mSec
	Pulls
	mSec

	1
	4
	7
	28
	13
	52

	2
	8
	8
	32
	14
	56

	3
	12
	9
	36
	15
	60

	4
	16
	10
	40
	16
	64

	5
	20
	11
	44
	17
	68

	6
	24
	12
	48
	18
	72


18. Bolt Close (Excalibur only, does nothing for Viking)
· Amount of time to wait for Bolt to close before allowing next ball to fire

· Default is 22 mSec for Excalibur
· Range is 1 to 40

Additional Things:

LED:
Continuous Bright
- Excalibur – Eyes are good
- Viking – Eyes are good, ball is in breach

Slow Blink

- Viking only – Eyes are good, nothing in breach

Continuous Dim
- Eyes are malfunctioning, software has overridden. BYPASS Max Rof in Slot 7 and Bolt Open from slot 17(if Excalibur) are active. If eyes connect it will go back to Normal and led will be Continuous Bright (and/or Slow Blink for Viking)
Fast Blink
- You have held trigger down for more than 5 seconds in Eyes Mode 3. Eyes are disabled. BYPASS Max Rof (Slot 7) and Bolt Open (Slot 17) are in effect. Holding trigger down again for 5 seconds will return to Continuous Bright and normal operation.

Off
- Something is seriously wrong. Try a reboot and kick the programmer.

ACE System:
If ACE fails to detect Bolt or Ball for 3 shots it will go into a soft override of the eyes. BYPASS Max Rof and Bolt Open will become active. If the eyes on a later shot become active again the eyes will return to use and Eyes Max Rof from Slot 2 will become active again. You can test this by holding bolt open or closed. Watch LED and listen to solenoids as they speed up or slow down.

Eyes Mode (Slot 5) in Eyes on at boot (Selection 3) – Holding trigger down for 5 seconds will toggle ACE system off or on. Hard overrides code.

Viking - Eyes Mode (Slot 5) in Always on(Selection 2, default) – Holding trigger down for more than ½ a second will force the marker to fire.
Viking - Eyes Mode (Slot 5) in DryFire (Selection 4) – Marker will only fire if breach is clear. Paint dropping in will cause it to stop.
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