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Setup:  
A fixture has connections with the Rhine Base user interface for the membrane, and with pogo pins for all other necessary points.  Test commands are sent to the board using the USB interface. The board executes the commands and returns status over the same interface. A Battery Watering board is also included in the fixture and is connected to the UI board via the CAN interface.

All functions are operational in rev 1.07 code.  Changes to this document from previous rev are in yellow highlight.

Test Sequence:  
1. Install user interface assembly in machine.
2. Turn power on.  Power supply is set to 24.0V and should be capable of driving a 1A load.  Power is applied as indicated: COM goes to J7-8.  +24V goes to J7-10.
3. Set to functional test mode by sending the following command over USB: “machine t=1”.

Firmware Rev Check:
1. Read the firmware revision by sending the following command over USB:  “system ?” UUT will return a response similar to the following:
>system ?

sysmgr_Software_Version(cM_USER_INTERFACE) = 1.07
sysmgr_Hardware_Version(cM_USER_INTERFACE) = 0.00
sysmgr_Software_Version(cM_SPE_CHARGER) = N/A
sysmgr_Software_Version(cM_ECH2O) = N/A 
sysmgr_Hardware_Version(cM_ECH2O) = N/A 
sysmgr_Software_Version(cM_TELEMETRY) = N/A 
sysmgr_Hardware_Version(cM_TELEMETRY) = N/A 
sysmgr_Software_Version(cM_BATTERY_WATERING) = 0.16 
sysmgr_Hardware_Version(cM_BATTERY_WATERING) = 1.00

2. Check the returned User Interface Software Version against latest revision.  Also check the returned Battery Watering Software Version against the correct revision.  This confirms CAN interface operation.


Reverse Power Connect Test:  
1. Remove all power connections.
2. Power supply is set to 24.0V and should be capable of driving a 1A load.  Power is applied as indicated: COM goes to J7-10.  +24V goes to J7-8. This is a reverse polarity connection. 
3. Turn power on.  
4. Monitor current. Current should not exceed 2mA. 
5. Remove power connections. 

Initial Power/Switch Input Tests:
1. Power supply is set to 24.0V and should be capable of driving a 1A load.  Power is applied as indicated:  J7 pins 2,3,4 should be floating. J7 pin 1 should be at 24V. COM goes to J7-8
2. Turn power on.  
3. Read status inputs by sending the following command over USB:  “inputs ?”.  UUT will return a response similar to the following:
>inputs ?

inputs_State_Raw( IN_BAIL_SWITCH:0 ) = False
inputs_State( IN_BAIL_SWITCH:0 ) = False
inputs_State_Raw( IN_WAND_VAC_SWITCH:1 ) = False
inputs_State( IN_WAND_VAC_SWITCH:1 ) = False
inputs_State_Raw( IN_ESTOP:2 ) = False
inputs_State( IN_ESTOP:2 ) = False
inputs_State_Raw( IN_ECH2O_SWITCH:3 ) = False
inputs_State( IN_ECH2O_SWITCH:3 ) = False
inputs_State_Raw( IN_TANK_SWITCH:4 ) = False
inputs_State( IN_TANK_SWITCH:4 ) = False
inputs_State_Raw( IN_DOWN_PRESSURE_ADJUST:5 ) = False
inputs_State( IN_DOWN_PRESSURE_ADJUST:5 ) = False 
inputs_State_Raw( IN_ SOLUTION_FLOW_ADJUST:6 ) = False
inputs_State( IN_SOLUTION_FLOW_ADJUST:6 ) = False
inputs_State_Raw( IN_ONE_STEP:7 ) = False
inputs_State( IN_ONE_STEP:7 ) = False
inputs_State_Raw( IN_DOWN_FORCE_1:8 ) = True
inputs_State( IN_DOWN_FORCE_1:8 ) = True
inputs_State_Raw( IN_DOWN_FORCE_2:9 ) = False
inputs_State( IN_DOWN_FORCE_2:9 ) =.False
inputs_State_Raw( IN_SPARE:10 ) = False
inputs_State( IN_SPARE:10 ) = False
inputs_State_Raw( IN_SPARE_LSIN:11 ) = False
inputs_State( IN_SPARE_LSIN:11 ) = False
inputs_State_Raw( IN_SPARE_SW_2:12 ) = False
inputs_State( IN_SPARE_SW_2:12 ) = False 
inputs_State_Raw( IN_SPARE_SW_3:13 ) = False
inputs_State( IN_SPARE_SW_3:13 ) = False 
inputs_State_Raw( IN_SPARE_SW_4:14 ) = False
inputs_State( IN_SPARE_SW_4:14 ) = False 
inputs_State_Raw( IN_SPARE_SW_5:15 ) = False
inputs_State( IN_SPARE_SW_5:15 ) = False 
inputs_State_Raw( IN_SPARE_SW_6:16 ) = False
inputs_State( IN_SPARE_SW_6:16 ) = False 
inputs_State_Raw( IN_SPARE_SW_7:17 ) = False
inputs_State( IN_SPARE_SW_7:17 ) = False 
inputs_State_Raw( IN_SPARE_SW_8:18 ) = False
inputs_State( IN_SPARE_SW_8:18 ) = False 
inputs_State_Raw( IN_SPARE_SW_9:19 ) = True
inputs_State( IN_SPARE_SW_9:19 ) = True
inputs_State_Raw( IN_SPARE_SW_10:20 ) = True
inputs_State( IN_SPARE_SW_10:20 ) = True
inputs_State_Raw( IN_ABW_TANK_EMPTY:21 ) = True
inputs_State( IN_ABW_TANK_EMPTY:21 ) = True

4. All inputs displayed must return “False”, except IN_DOWN_FORCE_1:8, ( IN_SPARE_SW_9:19, and IN_SPARE_SW_10:20 return “True”
5. Connect J7-2 to GND.
6. Read status inputs by sending the following command over USB:  “inputs ?”.  
7. Response must include:
inputs_State_Raw(IN_WAND_VAC_SWITCH:1 ) = True
8. Connect J7-3 to GND.  Disconnect J7-2 from GND.
9. Read status inputs by sending the following command over USB:  “inputs ?”.  
10. Response must include:
inputs_State_Raw( IN_ECH2O_SWITCH:3 ) = True
11. Connect J7-4 to GND.  Disconnect J7-3 from GND.
12. Read status inputs by sending the following command over USB:  “inputs ?”.  
13. Response must include:
inputs_State_Raw( IN_TANK_SWITCH:4 ) = True
14. Connect J9-3 to GND.  Disconnect J7-4 from GND.
15. Read status inputs by sending the following command over USB:  “inputs ?”.  
16. Response must include:
inputs_State_Raw( IN_DOWN_PRESSURE_ADJUST:5 ) = True
17. Connect J8-11 to GND. Disconnect J9-3 from GND. 
18. Read status inputs by sending the following command over USB:  “inputs ?”.  
19. Response must include:
inputs_State_Raw(IN_ SOLUTION_FLOW_ADJUST:6 ) = True
20. Connect J9-2 to GND. Disconnect J8-11 from GND. 
21. Read status inputs by sending the following command over USB:  “inputs ?”.  
22. Response must include:
inputs_State_Raw( IN_ONE_STEP:7 ) = True
23. Connect J10-3 to GND. Disconnect J9-2 from GND. 
24. Read status inputs by sending the following command over USB:  “inputs ?”.  
25. Response must include:
inputs_State_Raw( IN_DOWN_FORCE_1:8 ) = False
26. Connect J10-1 to GND. Disconnect J10-3 from GND. 
27. Read status inputs by sending the following command over USB:  “inputs ?”.  
28. Response must include:
inputs_State_Raw( IN_DOWN_FORCE_2:9 ) = True
29. Connect J10-2 to GND. Disconnect J10-1 from GND. 
30. Read status inputs by sending the following command over USB:  “inputs ?”.  
31. Response must include:
inputs_State_Raw( IN_SPARE:10 ) = True
32. Connect J10-4 to GND. Disconnect J10-2 from GND. 
33. Read status inputs by sending the following command over USB:  “inputs ?”.  
34. Response must include:
inputs_State_Raw( IN_SPARE_LSIN:11 ) = True
35. Connect J8-12 to GND. Disconnect J10-4 from GND. 
36. Read status inputs by sending the following command over USB:  “inputs ?”.  
37. Response must include:
inputs_State_Raw( IN_SPARE_SW_2:12 ) = True
38. Connect J8-13 to GND. Disconnect J8-12 from GND. 
39. Read status inputs by sending the following command over USB:  “inputs ?”.  
40. Response must include:
inputs_State_Raw( IN_SPARE_SW_3:13 ) = True
41. Connect J8-14 to GND. Disconnect J8-13 from GND. 
42. Read status inputs by sending the following command over USB:  “inputs ?”.  
43. Response must include:
inputs_State_Raw( IN_SPARE_SW_4:14 ) = True
44. Connect J8-15 to GND. Disconnect J8-14 from GND.
45. Read status inputs by sending the following command over USB:  “inputs ?”.  
46. Response must include:
inputs_State_Raw( IN_SPARE_SW_5:15 ) = True
47. Connect J8-16 to GND. Disconnect J8-15 from GND.
48. Read status inputs by sending the following command over USB:  “inputs ?”.  
49. Response must include:
inputs_State_Raw( IN_SPARE_SW_6:16 ) = True
50. Connect J8-17 to GND. Disconnect J8-16 from GND.
51. Read status inputs by sending the following command over USB:  “inputs ?”.  
52. Response must include:
inputs_State_Raw( IN_SPARE_SW_7:17 ) = True
53. Connect J8-18 to GND. Disconnect J8-17 from GND.
54. Read status inputs by sending the following command over USB:  “inputs ?”.  
55. Response must include:
inputs_State_Raw( IN_SPARE_SW_8:18 ) = True
56. Disconnect J8-18 from GND.
57. Turn on LED 19 by sending the “led e=19” command over USB.
58. Read status inputs by sending the following command over USB:  “inputs ?”.  
59. Response must include:
inputs_State_Raw( IN_SPARE_SW_9:19 ) = False
60. Turn off LED 19 by sending the “led d=19” command over USB.
61. Turn on LED 20 by sending the “led e=20” command over USB.
62. Read status inputs by sending the following command over USB:  “inputs ?”.  
63. Response must include:
inputs_State_Raw( IN_SPARE_SW_10:20 ) = False
64. Turn off LED 20 by sending the “led d=20” command over USB.
65. Read power inputs by sending the following command over USB:  “power ?”.  UUT will return a response similar to the following:
>power ?

power_Battery_Capacity() = 81
power_Battery_Is_Empty() = False:0
power_Battery_Voltage() = 23.97
power_Charger_Is_On_Board() = True:1
power_Source() = POWER_SOURCE_KEYSWITCH:1
power_Battery_Type() = BAT_TYPE_LEAD_ACID:1 

66. Battery voltage will be returned.  Battery voltage reading must both reflect actual (24.0V) within ± 1%.
67. Apply +24V power to J7-9. Remove power from J7-10. 
68. Wait 10 seconds.  
69. Read power inputs by sending the following command over USB:  “power ?”.  UUT will return a response similar to the following:
>power ?

power_Battery_Capacity() = 100
power_Battery_Is_Empty() = False:0
power_Battery_Voltage() = 23.97
power_Charger_Is_On_Board() = True:1
power_Source() = POWER_SOURCE_CHARGER:1
power_Battery_Type() = BAT_TYPE_LEAD_ACID:1 

70. Battery voltage will be returned.  Battery voltage reading must both reflect actual (24.0V) within ± 1%.
71. Apply +24V power to J7-10. Remove power from J7-9. 
72. Set J7-1 to 0V.
73. Read status inputs by sending the following command over USB:  “inputs ?”.  
74. Response must include:
inputs_State_Raw(IN_ESTOP:2 ) = True
75. Set J7-1 to 24V.



Propel Interface Test:
1. Connect J5-3 to J5-4 to create a loopback on the Propel serial interface.
2. Do the UART loopback test by sending the following command over USB:
>idi l=1

idi_Set_Loopback_Test( True )  
3. After a second, read the result:
>idi ?

idi_Error() = PGER_NO_COMMUNICATIONS:65535
idi_Status_Get() = 0
idi_Loopback_Result() = True:1
idi_Read_Passive_Tag( IDPT_STATUS ) = 0
idi_Read_Passive_Tag( IDPT_ERROR ) = 65535
idi_Read_Passive_Tag( IDPT_ANLG_TILLER_FLOAT ) = 0
idi_Read_Passive_Tag( IDPT_ANLG_SPEED_FLOAT ) = 0
idi_Read_Passive_Tag( IDPT_ANLG_THROTTLE_DEMAND ) = 0
idi_Read_Passive_Tag( IDPT_ANLG_MOTOR_CURRENT ) = 0

4. Connect J4-1 to J4-4 to simulate the bail switch being closed.
5. Read status inputs by sending the following command over USB:  “inputs ?”.  
6. Response must include:
inputs_State_Raw( IN_BAIL_SWITCH:0 ) = True
7. Disconnect J4-1 from J4-4.
8. Apply 4.0V to J4-4.
9. Set the bail attenuator to part scale by sending the following command over USB:  “propel b=500”.
10. Measure the voltage at J5-2 output.  Voltage must measure 1.7V±5%.
11. Set the bail attenuator to zero by sending the following command over USB:  “propel b=0”.
12. Measure the voltage at J5-2 output.  Voltage must measure 0V±0.4V.

Flash Test:
1. Write board serial number to flash by sending the following command over USB: “param p=499,30,[S/N]”
Response must include: 
Write Complete.
2. Read the board serial number from flash by sending the following command over USB: “param r=499”
Response must include the serial number written to the board.



Low Side Driver Output Test:
1. There are 1200 ohm 1 watt resistor loads from J7-5 to J7-10, one from J7-6 to J7-10, from J7-7 to J7-10, from J10-6 to J7-10, from J10-7 to J7-10, and from J10-8 to J7-10.
2. Turn on low side driver 0 output by sending the following command over USB:  “lsd a=1”.
3. Confirm the driver turned on by measuring J7-5.  J7-5 must measure less than 1.6V wrt GND.
4. Turn off low side driver 0 output by sending the following command over USB:  “lsd a=0”.
5. Confirm the driver turned off by measuring J7-5.  J7-5 must measure more than 22V wrt GND.
6. Turn on low side driver 1 output by sending the following command over USB:  “lsd b=1”. 
7. Confirm the driver turned on by measuring J7-6.  J7-6 must measure less than 1.6V wrt GND.
8. Turn off low side driver 1 output by sending the following command over USB:  “lsd b=0”.
9. Confirm the driver turned off by measuring J7-6.  J7-6 must measure more than 22V wrt GND. 
10. Turn on low side driver 2 output by sending the following command over USB:  “lsd c=1”. 
11. Confirm the driver turned on by measuring J7-7.  J7-7 must measure less than 1.6V wrt GND.
12. Turn off low side driver 2 output by sending the following command over USB:  “lsd c=0”.
13. Confirm the driver turned off by measuring J7-7.  J7-7 must measure more than 22V wrt GND.
14. Turn on low side driver 3 output by sending the following command over USB:  “lsd d=1”. 
15. Confirm the driver turned on by measuring J10-6.  J10-6 must measure less than 1.6V wrt GND.
16. Turn off low side driver 3 output by sending the following command over USB:  “lsd d=0”.
17. Confirm the driver turned off by measuring J10-6.  J10-6 must measure more than 22V wrt GND.
18. Turn on low side driver 4 output by sending the following command over USB:  “lsd e=1”. 
19. Confirm the driver turned on by measuring J10-7.  J10-7 must measure less than 1.6V wrt GND.
20. Turn off low side driver 4 output by sending the following command over USB:  “lsd e=0”.
21. Confirm the driver turned off by measuring J10-7.  J10-7 must measure more than 22V wrt GND.
22. Turn on low side driver 5 output by sending the following command over USB:  “lsd f=1”. 
23. Confirm the driver turned on by measuring J10-8.  J10-8 must measure less than 1.6V wrt GND.
24. Turn off low side driver 5 output by sending the following command over USB:  “lsd f=0”.
25. Confirm the driver turned off by measuring J10-8.  J10-8 must measure more than 22V wrt GND.



Membrane LED Test:
1.  Confirm that all membrane panel LEDs are turned off by sending the following command over USB: “led o=0”.
The response must include:
>led o=0

led_Set(0, 0:LED_MODE_OFF, False )
led_Set(1, 0:LED_MODE_OFF, False )
led_Set(2, 0:LED_MODE_OFF, False )
led_Set(3, 0:LED_MODE_OFF, False )
led_Set(4, 0:LED_MODE_OFF, False )
led_Set(5, 0:LED_MODE_OFF, False )
led_Set(6, 0:LED_MODE_OFF, False )
led_Set(7, 0:LED_MODE_OFF, False )
led_Set(8, 0:LED_MODE_OFF, False )
led_Set(9, 0:LED_MODE_OFF, False )
led_Set(10, 0:LED_MODE_OFF, False )
led_Set(11, 0:LED_MODE_OFF, False )
led_Set(12, 0:LED_MODE_OFF, False )
led_Set(13, 0:LED_MODE_OFF, False )
led_Set(14, 0:LED_MODE_OFF, False )
led_Set(15, 0:LED_MODE_OFF, False )
led_Set(16, 0:LED_MODE_OFF, False )
led_Set(17, 0:LED_MODE_OFF, False )
led_Set(18, 0:LED_MODE_OFF, False )
led_Set(19, 0:LED_MODE_OFF, False )
led_Set(20, 0:LED_MODE_OFF, False )
led_Set(21, 0:LED_MODE_OFF, False )
led_Set(22, 0:LED_MODE_OFF, False )
led_Set(23, 0:LED_MODE_OFF, False )
led_Set(24, 0:LED_MODE_OFF, False )
led_Set(25, 0:LED_MODE_OFF, False ) 

1. Confirm that J9-4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 and J8-2,3,4,5,6,7,8,9 are all turned off.
2. Turn on LED 2 by sending the “led e=2” command over USB.
The response must include:
led_Set(2, 1:LED_MODE_ON, False )
3. Confirm that J9-9 is turned on.
4. Turn off LED 2 by sending the “led d=2” command over USB.
The response must include:
led_Set(2, 1:LED_MODE_OFF, False )
5. Confirm that J9-9 is turned off. 
6. Turn on LED 3 by sending the “led e=3” command over USB.
The response must include:
led_Set(3, 1:LED_MODE_ON, False )
7. Confirm that J9-10 is turned on.
8. Turn off LED 3 by sending the “led d=3” command over USB.
The response must include:
led_Set(3, 1:LED_MODE_OFF, False )
9. Confirm that J9-10 is turned off.
10. Turn on LED 4 by sending the “led e=4” command over USB.
The response must include:
led_Set(4, 1:LED_MODE_ON, False )
11. Confirm that J9-12 is turned on.
12. Turn off LED 4 by sending the “led d=4” command over USB.
The response must include:
led_Set(4, 1:LED_MODE_OFF, False )
13. Confirm that J9-12 is turned off.
14. Turn on LED 5 by sending the “led e=5” command over USB.
The response must include:
led_Set(5, 1:LED_MODE_ON, False )
15. Confirm that J9-11 is turned on.
16. Turn off LED 5 by sending the “led d=5” command over USB.
The response must include:
led_Set(5, 1:LED_MODE_OFF, False )
17. Confirm that J9-11 is turned off.
18. Turn on LED 6 by sending the “led e=6” command over USB.
The response must include:
led_Set(6, 1:LED_MODE_ON, False )
19. Confirm that J9-13 is turned on.
20. Turn off LED 6 by sending the “led d=6” command over USB.
The response must include:
led_Set(6, 1:LED_MODE_OFF, False )
21. Confirm that J9-13 is turned off.
22. Turn on LED 7 by sending the “led e=7” command over USB.
The response must include:
led_Set(7, 1:LED_MODE_ON, False )
23. Confirm that J9-14 is turned on.


24. Turn off LED 7 by sending the “led d=7” command over USB.
The response must include:
led_Set(7, 1:LED_MODE_OFF, False )
25. Confirm that J9-14 is turned off.
26. Turn on LED 8 by sending the “led e=8” command over USB.
The response must include:
led_Set(8, 1:LED_MODE_ON, False )
27. Confirm that J9-15 is turned on.
28. Turn off LED 8 by sending the “led d=8” command over USB.
The response must include:
led_Set(8, 1:LED_MODE_OFF, False )
29. Confirm that J9-15 is turned off.
30. Turn on LED 9 by sending the “led e=9” command over USB.
The response must include:
led_Set(9, 1:LED_MODE_ON, False )
31. Confirm that J9-16 is turned on.
32. Turn off LED 9 by sending the “led d=9” command over USB.
The response must include:
led_Set(9, 1:LED_MODE_OFF, False )
33. Confirm that J9-16 is turned off. 
34. Turn on LED 10 by sending the “led e=10” command over USB.
The response must include:
led_Set(10, 1:LED_MODE_ON, False )
35. Confirm that J9-17 is turned on.
36. Turn off LED 10 by sending the “led d=10” command over USB.
The response must include:
led_Set(10, 1:LED_MODE_OFF, False )
37. Confirm that J9-17 is turned off. 
38. Turn on LED 11 by sending the “led e=11” command over USB.
The response must include:
led_Set(11, 1:LED_MODE_ON, False )
39. Confirm that J9-18 is turned on.
40. Turn off LED 11 by sending the “led d=11” command over USB.
The response must include:
led_Set(11, 1:LED_MODE_OFF, False )
41. Confirm that J9-18 is turned off.
42. Turn on LED 12 by sending the “led e=12” command over USB.
The response must include:
led_Set(12, 1:LED_MODE_ON, False )
43. Confirm that J9-19 is turned on.


44. Turn off LED 12 by sending the “led d=12” command over USB.
The response must include:
led_Set(12, 1:LED_MODE_OFF, False )
45. Confirm that J9-19 is turned off.
46. Turn on LED 13 by sending the “led e=13” command over USB.
The response must include:
led_Set(13, 1:LED_MODE_ON, False )
47. Confirm that J9-7 is turned on.
48. Turn off LED 13 by sending the “led d=13” command over USB.
The response must include:
led_Set(13, 1:LED_MODE_OFF, False )
49. Confirm that J9-7 is turned off.
50. Turn on LED 14 by sending the “led e=14” command over USB.
The response must include:
led_Set(14, 1:LED_MODE_ON, False )
51. Confirm that J9-6 is turned on.
52. Turn off LED 14 by sending the “led d=14” command over USB.
The response must include:
led_Set(14, 1:LED_MODE_OFF, False )
53. Confirm that J9-6 is turned off.
54. Turn on LED 15 by sending the “led e=15” command over USB.
The response must include:
led_Set(15, 1:LED_MODE_ON, False )
55. Confirm that J8-4 is turned on.
56. Turn off LED 15 by sending the “led d=15” command over USB.
The response must include:
led_Set(15, 1:LED_MODE_OFF, False )
57. Confirm that J8-4 is turned off.
58. Turn on LED 16 by sending the “led e=16” command over USB.
The response must include:
led_Set(16, 1:LED_MODE_ON, False )
59. Confirm that J8-3 is turned on.
60. Turn off LED 16 by sending the “led d=16” command over USB.
The response must include:
led_Set(16, 1:LED_MODE_OFF, False )
61. Confirm that J8-3 is turned off.
62. Turn on LED 17 by sending the “led e=17” command over USB.
The response must include:
led_Set(17, 1:LED_MODE_ON, False )
63. Confirm that J8-2 is turned on.


64. Turn off LED 17 by sending the “led d=17” command over USB.
The response must include:
led_Set(17, 1:LED_MODE_OFF, False )
65. Confirm that J8-2 is turned off.
66. Turn on LED 18 by sending the “led e=18” command over USB.
The response must include:
led_Set(18, 1:LED_MODE_ON, False )
67. Confirm that J9-2 is turned on.
68. Turn off LED 18 by sending the “led d=18” command over USB.
The response must include:
led_Set(18, 1:LED_MODE_OFF, False )
69. Confirm that J9-2 is turned off.
70. Turn on LED 19 by sending the “led e=19” command over USB.
The response must include:
led_Set(19, 1:LED_MODE_ON, False )
71. Confirm that J9-4 is turned on.
72. Turn off LED 19 by sending the “led d=19” command over USB.
The response must include:
led_Set(19, 1:LED_MODE_OFF, False )
73. Confirm that J9-4 is turned off.
74. Turn on LED 20 by sending the “led e=20” command over USB.
The response must include:
led_Set(20, 1:LED_MODE_ON, False )
75. Confirm that J9-5 is turned on.
76. Turn off LED 20 by sending the “led d=20” command over USB.
The response must include:
led_Set(20, 1:LED_MODE_OFF, False )
77. Confirm that J9-5 is turned off. 
78. Turn on LED 21 by sending the “led e=21” command over USB.
The response must include:
led_Set(21, 1:LED_MODE_ON, False )
79. Confirm that J8-5 is turned on.
80. Turn off LED 21 by sending the “led d=21” command over USB.
The response must include:
led_Set(21, 1:LED_MODE_OFF, False )
81. Confirm that J8-5 is turned off.
82. Turn on LED 22 by sending the “led e=22” command over USB.
The response must include:
led_Set(22, 1:LED_MODE_ON, False )
83. Confirm that J8-6 is turned on.


84. Turn off LED 22 by sending the “led d=22” command over USB.
The response must include:
led_Set(22, 1:LED_MODE_OFF, False )
85. Confirm that J8-6 is turned off.
86. Turn on LED 23 by sending the “led e=23” command over USB.
The response must include:
led_Set(23, 1:LED_MODE_ON, False )
87. Confirm that J8-7 is turned on.
88. Turn off LED 23 by sending the “led d=23” command over USB.
The response must include:
led_Set(23, 1:LED_MODE_OFF, False )
89. Confirm that J8-7 is turned off. 
90. Turn on LED 24 by sending the “led e=24” command over USB.
The response must include:
led_Set(24, 1:LED_MODE_ON, False )
91. Confirm that J8-8 is turned on.
92. Turn off LED 24 by sending the “led d=24” command over USB.
The response must include:
led_Set(24, 1:LED_MODE_OFF, False )
93. Confirm that J8-8 is turned off. 
94. Turn on LED 25 by sending the “led e=25” command over USB.
The response must include:
led_Set(25, 1:LED_MODE_ON, False )
95. Confirm that J8-9 is turned on.
96. Turn off LED 25 by sending the “led d=25” command over USB.
The response must include:
led_Set(25, 1:LED_MODE_OFF, False )
97. Confirm that J8-9 is turned off.

END OF TEST.
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