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1 12 Channel HVA Board
2.1 Overview

The 12 Channel HVA board is used drive piezo material on a telescope.  Each channel can swing the voltage from -400V to +400V.  Each channel on the board is individually addressable through one of two DAC on board.  Dip switches set the upper three address bits for the board allowing the address range on the board to go from 0-95.  This makes it possible for 8 boards to be placed in one chassis, while still allowing each channel to be addressed individually.  

2.2 Technical Specification
· 12 individual High Voltage Amplifier channels

· +/-400 Volt Output Range

Power Requirements

· +5V
≈ 2.5A
· -5V

≈ 80mA
· +15V


· -15V


· +400V


· -400V


2.3 Mechanical Specification
· Eurocard 6U (160mm x 233.35mm) Form Factor

· P2 96 pin DIN Connector

· P1 32 pin TYPE-F-EURO

· 4 Layer PCB construction

2.4 Block Diagram


[image: image1]
2.5 PCB Layout Front

[image: image2]
2.6 PCB Layout Back
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2.7 Manual Address Range Select

· Switches 5-7 set upper address bits

	Switch
	Address Range

	5
	6
	7
	

	ON
	ON
	ON
	0-11

	OFF
	ON
	ON
	12-23

	ON
	OFF
	ON
	24-31

	OFF
	OFF
	ON
	32-47

	ON
	ON
	OFF
	48-59

	OFF
	ON
	OFF
	60-71

	ON
	OFF
	OFF
	72-83

	OFF
	OFF
	OFF
	84-95
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2 Test Procedure

2.8 High Voltage Amplifier Low Voltage Bench Test

High Voltage Amplifier Channel Low Voltage Bench Test
Requirements
Function Generator

Oscilloscope, 2 channel

DC Power Supply with 5V, 15V and -15V outputs

Cables to connect power supply and Function generator to board

Procedure
2.1.1. Set up Function Generator to create a square wave with a 4ms period and amplitude +/-200mV.

2.1.2. Connect power supply GND to J13 pins 1 and 2, +5V to pin 3, +15V to pin 4 and -15V to pin 5.

2.1.3. Also connect +15V to J1 pin 7 and -15V to pin 1.

2.1.4. Turn on power supply.

2.1.5. Connect output of Function Generator to J2 pin 3 and GND from the Function Generator to pin 1.

2.1.6. Also connect the output and GND from the Function Generator to channel 1 of the Oscilloscope.

2.1.7. Connect the GND from the second channel of the Oscilloscope to J1 pin 4 and probe R9 pin 2(side closest to P1).

Check to see that 

a. Waveform on channel 2 of the Oscilloscope swings from -15V to +15V.

b. Waveform on channel 2 of the Oscilloscope is 180○ phase shifted version of channel 1.

c. Transitions are fast and not rounded at the top.

2.1.8. If any of the above criteria are not met, channel fails test.  Keep track of board Serial Number and channel for debugging later.

2.1.9. Repeat steps 5-9 using corresponding connector in step 5 and corresponding resistor in step 7 for each of the channels.

2.1.10. If all channels pass testing, board has passed High Voltage Amplifier Channel Low Voltage Bench Test.
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2.9 CPLD Programming
Requirements

Cypress ISR programming software

Cypress UltraISR programming cable
5V power supply

Programming file – hva.jed

Procedure

1. Plug Cypress UltraISR programming cable into Parallel port of pc and start Cypress ISR programming software.

2. Select ‘New’ from the ‘File’ menu
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3. Type ‘1’ in the ‘Number of devices in JTAG Chain’ text box.

4. Type a filename in the ‘JTAG Chain Filename’ text box.

5. Browse and select or type in the directory that you would like to save the programming session in.

6. Press ‘Ok’
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7. In the ‘Devices’ box select ‘CY37256P160’.

8. In the ‘Operation’ box select ‘Program & Verify’.

9. Use the ‘Browse’ button to locate and set the path and filename in the ‘filename’ text box to ‘\\path\...\hva.jed’.

10. Press the [image: image8.bmp] button to compose the programming file.

11. Plug 5V power and GND into header J13 pin 5 and pin 1 respectively.  

Note: Pin 1 is the pin closest to connector P2.

12. Connect Cypress UltraISR programming cable to header J16.  Connector should be polarized, but if not ensure that pin 1 of cable connects to pin 1 of header.  

Note: Pin 1 of header is the pin closest to LED1 and the nearest board edge.

13. Turn on power supply.

14. Press the [image: image9.bmp] button to program the CPLD.  Programming may take several second to complete

15. Check log that is displayed to see that CPLD programmed and verified successfully.

If programming or verify was not successful-

a. Verify that the path and filename are correct in the ‘filename’ textbox.   If not, repeat from step 9.

b. Check to see that power and ground are connected correctly and that supply voltage is set to 5V DC.  If not, repeat form step 11.

c. Check to see that part is correct and it is soldered correctly to board.  If not, correct problem and repeat from step 11.

16. Turn off power supply and disconnect cables.

2.10 DAC Test
Requirements
2 Multifunction Boards

1 Chassis

2 PCs with Linux OS

2 FC-FC Multimode Fiber Optic Cables

Oscilloscope

Procedure

1. On AOUIM open 3 Xterm windows

2. In first Xterm window type ‘rlogin –l ao aoicm’ and hit return

3. Type the password, ‘wai!mea’ and hit return.

4. Change to the ‘dio32’ directory.

5. Type ‘su aroot’ and hit return.

6. Type the password, ‘wai!mea’ and hit return.

7. Type ‘start_dio’ and hit return.  This should start dio32.

8. In second Xterm window type ‘rlogin –l ao aoicm’ and hit return.

9. Type the password, ‘wai!mea’, and hit return.

10. Change to ‘dio32’ directory.

11. Type ‘cat /dev/rtf0’ and hit return.

12. In the third Xterm window, type ‘rlogin –l ao aoicm’ and hit return.

13. Type the password, ‘wai!mea’ and hit return.

14. Change to the ‘dio32’ directory.

15. Type ‘cat > /dev/rtf1’ and hit return.

16. You should now be able to see the commands that you type in Xterm 3 show up in Xterm window 2.  To test this type ‘test’ in Xterm 3.  If you do not see ‘test’ in Xterm 2

a. Hit ‘ctrl-c’ in Xterm 3.

b. In Xterm 3, type ‘exit’ and hit return.

c. Hit ‘ctrl-c’ in Xterm 2.

d. In Xterm 2, type ‘exit’ and hit return.

e. In Xterm 1, type ‘stop_dio’ and hit return.

f. Repeat from step 7.
17. Make sure that all dip switches on SW1 are in the ‘ON’ position

18. Plug board that you would like to test into chassis.

19. Connect oscilloscope GND to J2 pin 1 and channel 1 to J2 pin 2.

20. Turn on power by flipping switch on front of chassis

21. In window #2 type ‘a i’ and hit return.

22. Type ‘f a 0’ and hit return to direct commands to channel 0.

23. Type ‘f m 1’ and hit return to set the test pattern to sawtooth.

24. Type ‘f p 10000’ and hit return to set the period of the pulse to 10000 ms.

25. Type ‘f b’ and hit return to start pattern generation.

26. Check the oscilloscope to see a saw tooth pattern is being generated.

If output stays constant on oscilloscope

a. Turn off chassis power by flipping switch on front of chassis.

b. Wait 5-10 seconds and turn power back on.

c. Check if pattern is being generated.

d. If not repeat a-c 4 times.

e. If still no output, move oscilloscope probe to corresponding connector on channel 2 and type ‘f a 1’ and hit return, then repeat steps 21-24. 

f. If still no output there may be a problem with the DAC.  Turn off chassis and remove board.

g. Check for assembly errors around U48 and U49.

27. Type ‘f e’ and hit return

28. Type ‘f a ‘ and the next channel number, then hit return.

29. Move oscilloscope probe and ground pin to corresponding connector on channel and repeat steps 23-27 until all channels 0-11 have all been tested, noting pass/fail of all channels.
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Connectors for Channel 1 of Oscilloscope

If all channels pass the previous test, continue onto the next test starting from step 28.  The next test is to check the addressing of the DAC, to make sure that there isn’t any aliasing.  If any of the channels failed the previous test go to step 71, debug board and retest.

30. Connect oscilloscope GND to J2 pin 1 and channel 1 to J2 pin 2.

31. Type ‘f a 0’ and hit return to direct commands to channel 0.

32. Type ‘f b’ and hit return to start pattern generation.

33. Check the oscilloscope to see a saw tooth pattern is being generated.

34. Move oscilloscope GND and probe to the corresponding pins on the connector for Channel 1.

35. Check that channel is NOT outputting the sawtooth pattern.  If output remains flat, the channel has passed test.

36. Move oscilloscope to next channel and repeat step 33 until all channels have been tested, noting pass/fail of all channels.

37. Move oscilloscope to channel 6.

38. Type ‘f e’ and hit return.

39. Type ‘f a 6’ and hit return.

40. Type ‘f b’ and hit return.

41. Check the oscilloscope to see that sawtooth pattern is being generated.

42. Move oscilloscope to next channel.

43. Check that channel is NOT outputting the sawtooth pattern.  If output remains flat, channel has passed the test.

44. Move oscilloscope to next channel and repeat step 41 until all channels have been tested, noting pass/fail of all channels.

45. Type ‘f e’ and hit return.

If all channels pass the previous test, continue onto the next test starting from step 44.  The next test is to check that the dip switch controlling the upper address bits is working properly.  If any of the channels failed the previous test go to step 71, debug board and retest.

46. Move switch #5 on SW1 to the on position.

47. Move oscilloscope GND and probe to channel 0.

48. Type ‘f a 12’ and hit return.

49. Type ‘f b’ and hit return.

50. Check oscilloscope to make sure that the sawtooth pattern is being generated.

51. Type ‘f e’ and hit return.

52. Type ‘f a 0’ and hit return.

53. Type ‘f b’ and hit return.

54. Check to make sure that the sawtooth pattern is NOT being generated.

55. Type ‘f e’ and hit return.

56. Type ‘f a 24’ and hit return.

57. Type ‘f b’ and hit return.

58. Check to make sure that the sawtooth pattern is NOT being generated.

59. Type ‘f e’ and hit return.

60. Move switch #5 on SW1 to the off position and switch #6 on SW1 to the on position.

61. Type ‘f a 24’ and hit return.

62. Type ‘f b’ and hit return.

63. Check oscilloscope to make sure that the sawtooth pattern is being generated.

64. Type ‘f e’ and hit return.

65. Type ‘f a 0’ and hit return.

66. Type ‘f b’ and hit return.

67. Check to make sure that the sawtooth pattern is NOT being generated.

68. Type ‘f e’ and hit return.

69. Type ‘f a 12’ and hit return.

70. Type ‘f b’ and hit return.

71. Check to make sure that the sawtooth pattern is NOT being generated.

72. Type ‘f e’ and hit return.

73. Turn off power and remove board.
74. If there are more boards to test repeat from step 17.  Else go on to step 75.

75. Press ‘ctrl-c’ in Xterm 3.

76. Type ‘exit’ in Xterm 3 and hit return.

77. Press ‘ctrl-c’ in Xterm 2.

78. Type ‘exit’ in Xterm 2 and hit return.

79. In Xterm 1 type ‘stop_dio’ and hit return.

80. Type ‘exit’ and hit return.

2.11 High Voltage Amplifier Test

Requirements
2 Multifunction Boards

1 Chassis

2 PCs with Linux OS

2 FC-FC Multimode Fiber Optic Cables

High Voltage Oscilloscope

High Voltage Cable

Piezo Material with two leads connected to it

NOTE: You will be working with +/-400 volts with this test.  Make sure to follow ALL steps in the order that they are written.  Failure to do so could result in serious electrical shock.

Procedure

1. On AOUIM open 3 Xterm windows

2. In first Xterm window type ‘rlogin –l ao aoicm’ and hit return

3. Type the password, ‘wai!mea’ and hit return.

4. Change to the ‘dio32’ directory.

5. Type ‘su aroot’ and hit return.

6. Type the password, ‘wai!mea’ and hit return.

7. Type ‘start_dio’ and hit return.  This should start dio32.

8. In second Xterm window type ‘rlogin –l ao aoicm’ and hit return.

9. Type the password, ‘wai!mea’, and hit return.

10. Change to ‘dio32’ directory.

11. Type ‘cat /dev/rtf0’ and hit return.

12. In the third Xterm window, type ‘rlogin –l ao aoicm’ and hit return.

13. Type the password, ‘wai!mea’ and hit return.

14. Change to the ‘dio32’ directory.

15. Type ‘cat > /dev/rtf1’ and hit return.

16. You should now be able to see the commands that you type in Xterm 3 show up in Xterm window 2.  To test this type ‘test’ in Xterm 3.  If you do not see ‘test’ in Xterm 2
a. Hit ‘ctrl-c’ in Xterm 3.

b. In Xterm 3, type ‘exit’ and hit return.

c. Hit ‘ctrl-c’ in Xterm 2.

d. In Xterm 2, type ‘exit’ and hit return.

e. In Xterm 1, type ‘stop_dio’ and hit return.

f. Repeat from step 7.

17. Make sure that all dip switches on SW1 are in the ‘OFF’ position

18. Plug board that you would like to test into slot one of the chassis.

19. Connect oscilloscope channel 1 to J2 pin 2.

20. Turn on power by flipping switch on front of chassis

21. In window #2 type ‘a i’ and hit return.

22. Type ‘f a 0’ and hit return to direct commands to channel 0.

23. Type ‘f m 1’ and hit return to set the test pattern to sawtooth.

24. Type ‘f p 10000’ and hit return to set the period of the pulse to 10000 ms.

25. Type ‘f b’ and hit return to start pattern generation.

26. Check the oscilloscope to see a saw tooth pattern is being generated.

If output stays constant on oscilloscope

a. Turn off chassis power by flipping switch on front of chassis.

b. Wait 5-10 seconds and turn power back on.

c. Check if pattern is being generated.

d. If not repeat a-c 4 times.

27. Type ‘f e’ and hit return

28. Connect GND connector from oscilloscope to one of the leads on the Piezo material and stick it into socket 15 on the high voltage cable.

29. Connect probe of channel 2 on the oscilloscope to the other lead on of the Piezo material and stick it into socket 1 of the high voltage cable.

30. Turn on high voltage power supply, switch on back of chassis.

31. Type ‘f b’ and then hit return.

32. Check to see that the voltage from channel 2 roughly follows the sawtooth pattern on channel 1 of the oscilloscope.  See example below.

33. Type ‘f e’ and then hit return.

34. Turn off high voltage power supply, switch on back of chassis.

NOTE: This is a very important step.  +/-400V is being carried on the high voltage cable and if you do not turn off the high voltage supply before doing step #34 there is a high risk for electrical shock.

35. Type ‘f a ‘ and the next channel number, then hit return.

36. Move oscilloscope channel 1 probe to the corresponding connector on channel(see picture below)  the next channel and the oscilloscope channel 2 probe to the corresponding socket on the high voltage cable(see picture below). 
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Connectors for Channel 1 of Oscilloscope

37. epeat steps 23-34 until all channels 0-11 have all been tested, noting pass/fail of all channels.R
38. Turn off power and remove board.

39. If there are more boards to test repeat from step 17.  Else go on to step 40

40. Press ‘ctrl-c’ in Xterm 3.

41. Type ‘exit’ in Xterm 3 and hit return.

42. Press ‘ctrl-c’ in Xterm 2.

43. Type ‘exit’ in Xterm 2 and hit return.

44. In Xterm 1 type ‘stop_dio’ and hit return.

45. Type ‘exit’ and hit return.

3 Schematic
Note: that schematic only shows one channel of High Voltage Amplifier.  Each channel is identical in design.
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