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[bookmark: _GoBack]This document is to be used to test the functions of the Lightning Side Sweep board.
Functions: 
FLASH
Precharge Buck regulator. Microprocessor controlled. 
2 VAC FANS with 0V@ 0 rpm, 5V @ ~10K rpm, 10V  @~20K rpm
	36V Supply
	Nominal Current/LOAD
	Max Current/LOAD
	Over Current/LOAD

	Right Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W

	Left Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W

	Right Brush 
	2A / 18 ohms 100W
	4A / 9 Ohms 150W
	6A / 6 Ohms 220W

	Left Brush
	2A / 18 ohms 100W
	4A / 9 Ohms 150W
	6A / 6 Ohms 220W



Fire Sensor – Grounded when fine. Open when there is a fire. 

2 thermal sensors to be checked.
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[bookmark: _Ref430953717]Figure 1: Side Sweep Board
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[bookmark: _Ref430953735]Figure 2: 20 Pin Connector J4
POWERING THE BOARD: 
Set power supply to 36V @ 2A.
Connect unpowered supply positive to Left most pin of Mini-Fit Sr, J4-Pin13, J4-Pin14, J4-Pin15, and J4-Pin18 as seen in Figure 1: Side Sweep Board and Figure 2: 20 Pin Connector J4. 
Connect unpowered supply negative GND to Right most pin of Mini-Fit Sr J3-Pin1.
CONNECT J4-PIN7 TO J3-PIN1 (fire sensor)
Power and allow 4-6 seconds for the bulk capacitance and loading of 12V to stabilize to 36V.

CHECK THE BOARD SUPPLIES:
Check power supplies of 12V, 5V and 3.3V. Ensure they are within 1.5%. 
	Supply
	Min
	Max

	12V
	11.82V
	12.18V

	5V
	4.925V
	5.075V

	3.3V
	3.2505V
	3.3495V



Power down wait 6 seconds for bulk capacitance to discharge.


To Program: 
Connect the JTAG to the board at J1. Pin1 is the place where power/red connector is connected. 
Set power supply to 36V @ 2A.
Power and allow 2-3 seconds for the bulk capacitance and loading of 12V to stabilize to 36V.

After programming with JTAG. 

Power down wait 6 seconds for bulk capacitance to discharge. Remove JTAG.

Serial Flash Test:
1. Write the board serial number to the serial EEPROM by sending the following command:  Write the serial number into parameter 1999 (1999 -> CF01 NEED NEW PARAMETER NUMBER FROM TIM LAMBIX). (ASCII is fine for the characters) as below:
a. Write object 0x2000 sub-index 0x02 with data { 00, 01, CF, 07, 1E, 00, 00, 00, __, __, __, …}
b. Example serial number 123456 = {00, 01, CF, 07, 1E, 00, 00, 00, 31, 32, 33, 34, 35, 36 }
c. Read object 0x2000 sub-index 0x01  and verify array = { 00, 01, CF, 07, 00, 00, 00, 00}}
2. Read back the board serial number from the serial EEPROM by sending the following command:  Read the serial number from parameter 1999 as below:
a. Write object 0x2000 sub-index 0x02 with data {00, 00, CF, 07, 1E, 00, 00, 00}
b. Read object 0x2000 sub-index 0x01  and verify array = { 00, 00, CF, 07, 1E, 00, 00, 00, __, __, __, …}


Precharge test:
Test the Precharge circuit as follows:
Additional Hardware needed:
	3 Channel Oscilloscope

	Single Pole Switch

	Relay (provided by Tennant Company)

	Main Sweep board (For loading and capacitance)
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Figure 3: Simple Resistor Divider with Switch Schematic

Using Oscilloscope:
Set up Oscilloscope to single trigger on CHANNEL 1. 
Connect as follows –   
Channel 1 – Switch (negative edge trigger 20V)
Channel 2 – Bulk capacitance (monitor charge increase) J3-Pin2
Channel 3 – Monitor Coil of Relay 
Duration of time – approximately 400ms. (40ms per division)

2 tests – normal and forced fail.  
Pass condition – Relay closes within 500ms
Fail condition – Relay doesn’t close within 500ms
Force fail – place something insulated between the Relay contacts. When system doesn’t pass, ensure buck regulator is powered down.
Turn on power supply and set to 36V 6A limit.  
With power applied, close switch connected to resistor divider and view oscilloscope for performance of the pre-charge. 
Ensure pass condition is met. 
Turn off power supply and wait for 6 seconds for bulk capacitance to discharge. 
Clear oscilloscope display and set to single trigger to capture the signal again. 
Open switch connected to resistor divider. 
Place obstruction in way of the relay contacts. 
Turn on power and close switch connected to resistor divider.
Verify that the precharge circuit does in fact charge to ~30V but turns off and decays to a value < 5V.


System functions must be run with CAN commands. 

Testing Dust Vac 1

Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 35A.
Connect power (+) red pin of vac to power supply + connect.
Connect gnd black pin of vac to power supply -/gnd connect. 
Connect Side Sweep board to power supply. 
Connect red (non +) wire of Vac voltage input (0V to 10V) to board pins J4-Pin10.
Connect blue wire of Vac to gnd of board/power supply
Connect white Vac wire to J4-Pin5
Set power supply to on. 
<WRITE VAC1 to 5V>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x02
	0x01
	0x88
	0x13
	0x00



<wait for vacuum to spin up>
<READ VAC1 status>
0x3149
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *RUNNING* 0x02>


<check VAC1 speed>
<READ VAC1 status – speed>
0x3149
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be about 9000-10000 rpms>

<Write VAC1 10V>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x02
	0x01
	0x10
	0x27
	0x00



<wait for vacuum to spin up>
<READ VAC1 status>
0x3149
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *RUNNING* 0x02>
<check speed>
<READ VAC1 status – speed>
0x3149
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be about 18000-20000 rpms>

<Turn off VAC1>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x02
	0x02
	0x00
	0x00
	0x00


<wait for vacuum to spin down>
<READ VAC1 status>
0x3149
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *IDLE* 0x01>
<check speed>
<READ status – speed>
0x3149
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be 0 rpms>

<Speed should be about 0 rpms>

TESTING DUST VAC2

Set supply to 36V 35A.
Connect power (+) red pin of vac to power supply + connect.
Connect gnd black pin of vac to power supply -/gnd connect. 
Connect Side Sweep board to power supply. 
Connect red (non +) wire of Vac voltage input (0V to 10V) to board pins J4-Pin9.
Connect blue wire of Vac to gnd of board/power supply
Connect white Vac wire to J4-Pin4
Set power supply to on. 


<WRITE VAC2 to 5V>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x03
	0x01
	0x88
	0x13
	0x00



<wait for vacuum to spin up>
<READ VAC2 status>
0x314B
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *RUNNING* 0x02>

<check VAC2speed>
<READ VAC2 status – speed>
0x314B
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be about 9000-10000 rpms>

<Write VAC2 10V>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x03
	0x01
	0x10
	0x27
	0x00



<wait for vacuum to spin up>
<READ VAC2 status>
0x314B
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *RUNNING* 0x02>
<check speed>
<READ VAC1 status – speed>
0x314B
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be about 18000-20000 rpms>

<Turn off VAC2>
0x3148 
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x03
	0x02
	0x00
	0x00
	0x00


<wait for vacuum to spin down>
<READ VAC2 status>
0x314B
	Sub Index
	BYTE 0
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	BYTE 3

	0x01
	0x02
	0x00
	0x00
	0x00



<Should say *IDLE* 0x01>
<check speed>
<READ status – speed>
0x314B
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x04
	
	
	
	



<Speed should be 0 rpms>



Testing Dry/Wrap Vac 
<CODE NOT WRITTEN>



Testing Right Actuator
	36V Supply
	Nominal Current/LOAD
	Max Current/LOAD
	Over Current/LOAD

	Right Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W



Connect 2A Load between J4-Pin1 and J4-Pin2.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE RIGHT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3402
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	



<WRITE RIGHT ACT to lower>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *MOVING* 0x02>


<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~2A>

<WRITE RIGHT ACT to STOP>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ RIGHT ACT STOPPED STATUS>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED* 0x01>

<WRITE RIGHT ACT to park>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>

0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *MOVING* 0x02>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~2A>

<WRITE RIGHT ACT to STOP>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ RIGHT ACT STOPPED STATUS>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED* 0x01>
REMOVE POWER.


NEXT TEST RIGHT ACTUATOR AT 6A CURRENT
Replace Load with 6A LOAD
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE RIGHT ACT to lower>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *MOVING* 0x02>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~6A>
<WRITE RIGHT ACT to STOP>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ RIGHT ACT STOPPED STATUS>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED* 0x01>

<WRITE RIGHT ACT to park>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *MOVING* 0x02>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~6A>


<WRITE RIGHT ACT to STOP>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ RIGHT ACT STOPPED STATUS>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED* 0x01>
REMOVE POWER.

TEST RIGHT ACTUATOR AT 12A CURRENT OVERCURRENT!
NOTE: HARDWARE sends OVERCURRENT STATUS to micro and will clip current to 0A to prevent damage to board. The operator of this test will see SHORTED status but 0A. This is NORMAL operation.
Replace Load with 12A LOAD
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE RIGHT ACT to lower>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED* 0x01>
<READ RIGHT ACT STATUS_Bits do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<RIGHT ACT STATUS should say *SHORTED* 0x41>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~0A>
<SYSTEM will need to be POWER RESET TO CLEAR THIS FAULT>
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE RIGHT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3402
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	



<WRITE RIGHT ACT to park>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED*>
<READ RIGHT ACT STATUS_Bits do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<RIGHT ACT STATUS should say *SHORTED* 0x40>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say 0A>
<power down supply>
<remove 12A load>


OPEN LOAD TEST PARK
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
NO LOAD
<WRITE RIGHT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3402
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	



<WRITE RIGHT ACT to park>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED*>
<READ RIGHT ACT STATUS_Bits do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<RIGHT ACT STATUS should say *OPEN* 0x04>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say 0A>

OPEN LOAD TEST LOWER
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
NO LOAD
<WRITE RIGHT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3402
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	



<WRITE RIGHT ACT to LOWER>
0x3400
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE RIGHT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3400
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ RIGHT ACT STATUS do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<RIGHT ACT STATUS should say *STOPPED*>
<READ RIGHT ACT STATUS_Bits do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<RIGHT ACT STATUS should say *OPEN* 0x05>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3401
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say 0A>


TEST LEFT ACTUATOR
	36V Supply
	Nominal Current/LOAD
	Max Current/LOAD
	Over Current/LOAD

	Left Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W



Connect 2A Load between J4-Pin11 and J4-Pin12.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE LEFT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3442
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	





<WRITE LEFT ACT to lower>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *MOVING* 0x02>
<READ LEFT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<LEFT ACT CURRENT should say ~2A>
<WRITE LEFT ACT to STOP>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	







<READ LEFT ACT STOPPED STATUS>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED* 0x01>

<WRITE LEFT ACT to park>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *MOVING* 0x02>

<READ RIGHT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<RIGHT ACT CURRENT should say ~2A>

<WRITE LEFT ACT to STOP>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ LEFT ACT STOPPED STATUS>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED* 0x01>
REMOVE POWER.


NEXT TEST LEFT ACTUATOR AT 6A CURRENT
Replace Load with 6A LOAD
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE LEFT ACT to lower>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	



<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *MOVING* 0x02>

<READ LEFT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<LEFT ACT CURRENT should say ~6A>






<WRITE LEFT ACT to STOP>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ LEFT ACT STOPPED STATUS>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED* 0x01>

<WRITE LEFT ACT to park>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	




<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *MOVING* 0x02>


<READ LEFT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<LEFT ACT CURRENT should say ~6A>
<WRITE LEFT ACT to STOP>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x01
	
	
	



<READ LEFT ACT STOPPED STATUS>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED* 0x01>
REMOVE POWER.
TEST LEFT ACTUATOR AT 12A CURRENT OVERCURRENT!
NOTE: HARDWARE sends OVERCURRENT STATUS to micro and will clip current to 0A to prevent damage to board. The operator of this test will see SHORTED status but 0A. This is NORMAL operation.
Replace Load with 12A LOAD
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<WRITE LEFT ACT to lower>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x02
	
	
	






<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x83
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED* 0x01>
<READ LEFT ACT STATUS_Bits do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<LEFT ACT STATUS should say *SHORTED* 0x41>

<READ LEFT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<LEFT ACT CURRENT should say ~0A>
<SYSTEM will need to be POWER RESET TO CLEAR THIS FAULT>
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 35A.




<WRITE LEFT ACT CURRENT LIMIT 9.91A>
<actuators have a hard current limit set at 9.91A>
0x3442
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	BYTE 3

	0x01
	0xDF
	0x03
	
	



<WRITE LEFT ACT to park>
0x3440
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	BYTE 3

	0x01
	0x04
	
	
	



<WRITE LEFT ACT Turn on and set duty cycle to 875 run for 10 seconds>
<87.5 duty cycle = 31.5 Ave Voltage @ 36V batt>
0x3440
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	0x6B
	0x03
	0x10
	0x27



<READ LEFT ACT STATUS do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x01
	
	
	
	



<LEFT ACT STATUS should say *STOPPED*>
<READ LEFT ACT STATUS_Bits do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x02
	
	
	
	



<LEFT ACT STATUS should say *SHORTED* 0x40>



<READ LEFT ACT CURRENT do this during the 10 second lower time above>
0x3441
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 (LSB) TIME
	BYTE 3 (MSB) TIME

	0x04
	
	
	
	



<LEFT ACT CURRENT should say 0A>
<power down supply>
<remove 12A load>

TEST RIGHT BRUSH
Connect 2A Load between J4-Pin16 and J3-Pin2.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<Set CURRENT LIMIT to 4.98A>
0x3382
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	
	

	0x04
	0xF2
	0x01
	
	



<RIGHT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3381
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>


<CHECK CURRENT>
0x3381
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~2A>
<TURN OFF BRUSH>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER.

TEST BRUSH WITH 4A LOAD
REPLACE LOAD with 4A LOAD 
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<RIGHT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3381
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>

<CHECK CURRENT>
0x3381
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~4A>
<TURN OFF BRUSH>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER. 

TEST BRUSH WITH 6A OVERCURRENT
REPLACE LOAD WITH 6A LOAD.
<RIGHT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3381
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *SHUTDOWN* 0x02>
<CHECK STATUS BIT ON SHORTED LOAD>
0x3381
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x02
	
	
	
	



<STATUS SHOULD BE *SHORTED* 0x40>
<CHECK CURRENT>
0x3381
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE 0A>
NOTE CURRENT WILL BE 0A BECAUSE HARDWARE WILL BE CLIPPING THE SIGNAL TO PREVENT DAMAGE TO CIRCUITRY.
<TURN OFF BRUSH>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER TO RESET FAULT. 
REPLACE LOAD WITH 2A LOAD. 
RECHECK RIGHT BRUSH FUNCTIONALITY.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<Set CURRENT LIMIT to 4.98A>
0x3382
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	
	

	0x04
	0xF2
	0x01
	
	



<RIGHT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3381
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>

<CHECK CURRENT>
0x3381
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~2A>
<TURN OFF BRUSH>
0x3380
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER. 

TEST LEFT BRUSH.
Connect 2A Load between J4-Pin17 and J3-Pin2.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<Set CURRENT LIMIT to 4.98A>
0x3422
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	
	

	0x04
	0xF2
	0x01
	
	



<LEFT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3421
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>

<CHECK CURRENT>
0x3421
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~2A>
<TURN OFF BRUSH>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER.
TEST BRUSH WITH 4A LOAD
REPLACE LOAD with 4A LOAD
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<LEFTT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3421
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>

<CHECK CURRENT>
0x3421
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~4A>
<TURN OFF BRUSH>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER.
TEST BRUSH WITH 6A OVERCURRENT
REPLACE LOAD WITH 6A LOAD.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<LEFT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>
<START BRUSH with 31.5V>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3421
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *SHUTDOWN* 0x02>
<CHECK STATUS BIT ON SHORTED LOAD>
0x3421
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x02
	
	
	
	



<STATUS SHOULD BE *SHORTED* 0x40>
<CHECK CURRENT>
0x3421
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE 0A>
NOTE CURRENT WILL BE 0A BECAUSE HARDWARE WILL BE CLIPPING THE SIGNAL TO PREVENT DAMAGE TO CIRCUITRY.
<TURN OFF BRUSH>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	



REMOVE POWER TO RESET FAULT. REPLACE LOAD WITH 2A LOAD. 
RECHECK LEFT BRUSH FUNCTIONALITY.
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 15A.
<Set CURRENT LIMIT to 4.98A>
0x3422
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	
	

	0x04
	0xF2
	0x01
	
	



<LEFT BRUSH BRUSH DUTY CYCLE to 31.5V Ave>


<START BRUSH with 31.5V>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x01
	0x0C
	0x7B
	



<CHECK STATUS>
0x3421
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<STATUS SHOULD BE *RUNNING* 0x02>

<CHECK CURRENT>
0x3421
	Sub Index
	BYTE 0 (LSB)
	BYTE 1 (MSB)
	BYTE 2 
	

	0x03
	
	
	
	



<CURRENT SHOULD BE ~2A>
<TURN OFF BRUSH>
0x3420
	Sub Index
	BYTE 0 
	BYTE 1 (LSB)
	BYTE 2 (MSB)
	

	0x01
	0x02
	0x00
	0x00
	


REMOVE POWER AND LOAD.
TEST HOPPER FIRE SENSOR
Follow steps for POWERING THE BOARD (Above)
Set supply to 36V 2A. 
ENSURE J4-PIN 7 IS CONNECTED TO J3-PIN 1.
<CHECK FIRE SENSOR>
0x3611
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<FIRE SENSOR SHOULD READ 0x00 FOR NO FIRE>
<TO SIMULATE A FIRE DISCONNECT J4-PIN 7 FROM J3-PIN 1>
<CHECK FIRE SENSOR>
0x3611
	Sub Index
	BYTE 0 
	BYTE 1 
	BYTE 2 
	

	0x01
	
	
	
	



<FIRE SENSOR SHOULD READ 0x01 FOR FIRE>
TESTING COMPLETE!


INDEX:
	36V Supply
	Nominal Current/LOAD
	Max Current/LOAD
	Over Current/LOAD

	Right Brush 
	2A / 18 ohms 100W
	4A / 9 Ohms 150W
	6A / 6 Ohms 220W

	Left Brush
	2A / 18 ohms 100W
	4A / 9 Ohms 150W
	6A / 6 Ohms 220W

	Right Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W

	Left Actuator
	2A / 18 ohms 100W
	6A / 6 Ohms 220W
	12A / 3 Ohms 440W

	
	
	
	



0x3148 DUST VAC COMMANDS
DUST VACS – 0x01
DUST VAC1 – 0x02
DUST VAC2 – 0x03

0x3149 DUST VAC 1 STATUS
	DUST VAC 1 STATE – 0x01
	DUST VAC 1 STATUS BITS – 0x02
	DUST VAC 1 CURRENT – 0x03
	DUST VAC 1 SPEED – 0x04

0x314A DUST VAC 1 CONFIGURATION
	DUST VAC 1 UNDERSPEED TIME – 0x01
	DUST VAC 1 UNDERSPEED THRESHOLD – 0x02

0x314B DUST VAC 2 STATUS
	DUST VAC 2 STATE – 0x01
	DUST VAC 2 STATUS BITS – 0x02
	DUST VAC 2 CURRENT – 0x03
	DUST VAC 2 SPEED – 0x04

0x314C DUST VAC 2 CONFIGURATION
	DUST VAC 2 UNDERSPEED TIME – 0x01
	DUST VAC 2 UNDERSPEED THRESHOLD – 0x02

0x3380 RIGHT SWEEP BRUSH COMMANDS
	RIGHT SWEEP BRUSH COMMAND – 0x01
	RIGHT SWEEP BRUSH BATTERY VOLTAGE – 0x02

0x3381 RIGHT SWEEP BRUSH STATUS
	RIGHT SWEEP BRUSH STATE – 0x01
	RIGHT SWEEP BRUSH STATUS BITS – 0x02
	RIGHT SWEEP BRUSH CURRENT – 0x03
	RIGHT SWEEP BRUSH DUTY CYCLE – 0x04
	RIGHT SWEEP BRUSH CLIPPED PULSES – 0x05

0x3382 RIGHT SWEEP BRUSH CONFIGURATION
	RIGHT SWEEP BRUSH SHORTED TIME – 0x01
	RIGHT SWEEP BRUSH OPEN THRESHOLD – 0x02
	RIGHT SWEEP BRUSH OPEN TIME – 0x03
	RIGHT SWEEP BRUSH CURRENT LIMIT – 0x04
	RIGHT SWEEP BRUSH SOFT START TIME – 0x05
	RIGHT SWEEP BRUSH HARDWARE FAULT TIME – 0x06
	RIGHT SWEEP BRUSH HARDWARE FAULT THRESHOLD – 0x07
	RIGHT SWEEP BRUSH MAX DUTY CYCLE – 0x08

0x3400 RIGHT SWEEP ACTUATOR COMMANDS
	RIGHT SWEEP ACTUATOR COMMAND – 0x01
	RIGHT SWEEP ACTUATOR RUN – 0x02



0x3401 RIGHT SWEEP ACTUATOR STATUS
	RIGHT SWEEP ACTUATOR STATE – 0x01
	RIGHT SWEEP ACTUATOR STATUS BITS – 0x02
	RIGHT SWEEP ACTUATOR POSITION – 0x03
	RIGHT SWEEP ACTUATOR CURRENT – 0x04
	RIGHT SWEEP ACTUATOR DUTY CYCLE – 0x05

0x3402 RIGHT SWEEP ACTUATOR CONFIGURATION
	RIGHT SWEEP ACTUATOR CURRENT LIMIT – 0x01
	RIGHT SWEEP ACTUATOR STALLED TIME – 0x02
	RIGHT SWEEP ACTUATOR OPEN TIME – 0x03
	RIGHT SWEEP ACTUATOR OPEN THRESHOLD – 0x04
	RIGHT SWEEP ACTUATOR HARDWARE FAULT TIME – 0x05
	RIGHT SWEEP ACTUATOR HARDWARE FAULT THRESHOLD – 0x06
	RIGHT SWEEP ACTUATOR SPEED – 0x07
	RIGHT SWEEP ACTUATOR TIME OUT TIME – 0x08

0x3420 LEFT SWEEP BRUSH COMMANDS
LEFT SWEEP BRUSH COMMAND – 0x01
	RIGHT SWEEP BRUSH BATTERY VOLTAGE – 0x02

0x3421 LEFT SWEEP BRUSH STATUS
	LEFT SWEEP BRUSH STATE – 0x01
	LEFT SWEEP BRUSH STATUS BITS – 0x02
	LEFT SWEEP BRUSH CURRENT – 0x03
	LEFT SWEEP BRUSH DUTY CYCLE – 0x04
	LEFT SWEEP BRUSH CLIPPED PULSES – 0x05

0x3422 LEFT SWEEP BRUSH CONFIGURATION
	LEFT SWEEP BRUSH SHORTED TIME – 0x01
	LEFT SWEEP BRUSH OPEN THRESHOLD – 0x02
	LEFT SWEEP BRUSH OPEN TIME – 0x03
	LEFT SWEEP BRUSH CURRENT LIMIT – 0x04
	LEFT SWEEP BRUSH SOFT START TIME – 0x05
	LEFT SWEEP BRUSH HARDWARE FAULT TIME – 0x06
	LEFT SWEEP BRUSH HARDWARE FAULT THRESHOLD – 0x07
	LEFT SWEEP BRUSH MAX DUTY CYCLE – 0x08

0x3440 LEFT SWEEP ACTUATOR COMMANDS
	LEFT SWEEP ACTUATOR COMMAND – 0x01
	LEFT SWEEP ACTUATOR RUN – 0x02

0x3441 LEFT SWEEP ACTUATOR STATUS
	LEFT SWEEP ACTUATOR STATE – 0x01
	LEFT SWEEP ACTUATOR STATUS BITS – 0x02
	LEFT SWEEP ACTUATOR POSITION – 0x03
	LEFT SWEEP ACTUATOR CURRENT – 0x04
	LEFT SWEEP ACTUATOR DUTY CYCLE – 0x05

0x3442 LEFT SWEEP ACTUATOR CONFIGURATION
	LEFT SWEEP ACTUATOR CURRENT LIMIT – 0x01
	LEFT SWEEP ACTUATOR STALLED TIME – 0x02
	LEFT SWEEP ACTUATOR OPEN TIME – 0x03
	LEFT SWEEP ACTUATOR OPEN THRESHOLD – 0x04
	LEFT SWEEP ACTUATOR HARDWARE FAULT TIME – 0x05
	LEFT SWEEP ACTUATOR HARDWARE FAULT THRESHOLD – 0x06
	LEFT SWEEP ACTUATOR SPEED – 0x07
	LEFT SWEEP ACTUATOR TIME OUT TIME – 0x08

0x3611 HOPPER SENSE STATUS
	HOPPER FIRE SENSOR – 0x01
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