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1 24 Channel Counter Board

1.1 Overview

The 24 Channel Counter board is used collect counts from 24 independent APDs.  Each channel contains a 15 bit  counter that counts pulses coming off of an APD.  There are two phases for each counter to allow continuous collection of data.  Each channel on the board is individually addressable through accesses from the multifunction boards.  Additionally you can access each of the phase of the counters while that phase is not counting.  Dip switches set the upper three address bits for the board allowing the address range on the board to go from 0-95.
1.2 Technical Specification

· 12 individual Counter channels, 2 phases per Counter
· 15 Bit counters(32768 counts) for each channel and phase
Power Requirements

· +5V
· +12V (Unused on board)


· -12V  (Unused on board)
1.3 Mechanical Specification

· Eurocard 6U (160mm x 233.35mm) Form Factor
· P1 and P2 96 pin DIN Connector
· 6 Layer PCB Construction

1.4 Block Diagrams

[image: image1]Overall Board Level Block Diagram
1.5 PCB Layout Front
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1.6 PCB Layout Back
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1.7 Manual Address Range Select


[image: image4]
To set the boards address range switches 6-8 are used.

	SW1[8:6]
	GUI Address
	BPADDR

	000
	0-23
	0-23

	001
	24-47
	32-55

	010
	48-71
	64-87

	011
	72-95
	96-119

	Else
	nothing
	


Note: SW[8:6] correspond to BPADDR[7:5] and set the upper address bits for the boards.  BPADDR[4:0] select the channel on the board that is being accessed.  BPADDR[4:0] is five bits of address that can address up to 32 different selection, but since there are only 24 channels per board, only 24 of the possible 32 selections access counter channels.  All other combinations of BPADDR[4:0] will result in an unknown count.  The multifunction board does the translation between the GUI address and the BPADDR and should not put out any of the unknown addresses. 
2 Test Procedure

2.1 Power Supply Impedance check
This test is meant to check for shorts between voltage levels and gnd that could cause catastrophic damage to the boards and or power supplies.

Requirements

Digital Multimeter

Procedure

2.4.1. Check GND to VCC by placing one ohm meter lead on GND pin in J3 and other lead on VCC pin in J3

2.4.2. Check GND to +15 by placing one ohm meter lead on GND pin in J3 and other lead on +15 pin in J3

2.4.3. Check GND to -15 by placing one ohm meter lead on GND pin in J3 and other lead on -15 pin in J3

2.4.4. Check VCC to +15 by placing one ohm meter lead on VCC pin in J3 and other lead on +15 pin in J3

2.4.5. Check VCC to +15 by placing one ohm meter lead on VCC pin in J3 and other lead on +15 pin in J3

2.4.6. Check +15 to -15 by placing one ohm meter lead on +15 pin in J3 and other lead on  -15 pin in J3

2.2 CPLD programming

Requirements

Cypress ISR programming software

Cypress UltraISR programming cable
5V power supply

Programming files – “CounterTop.jed” dated 1/15/2003 9:05pm
 “Control_Top.jed” dated 1/02/2003 10:48am
Procedure

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

2.4.2. Select ‘New’ from the ‘File’ menu
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2.4.3. Type ‘7’ in the ‘Number of devices in JTAG Chain’ text box.

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

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

2.4.6. Press ‘Ok’
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2.4.7. In the ‘Devices’ box select ‘CY37256P160’ for all seven of the devices.

2.4.8. In the ‘Operation’ box select ‘Program & Verify’ for all seven of the devices.

2.4.9. Use the ‘Browse’ button for device one to locate and set the path and filename in the ‘filename’ text box to ‘\\path\...\ Control_Top.jed’.

2.4.10. Use the ‘Browse’ button for devices two through seven to locate and set the path and filename in the ‘filename’ text box of each device to ‘\\path\...\ CounterTop.jed’.

2.4.11. Press the [image: image7.jpg]


 button to compose the programming file.

2.4.12. Plug 5V power and GND into the pins marked “VCC” and “GND” on header J3 respectively.  

2.4.13. 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.  

2.4.14. Turn on power supply.

2.4.15. Press the [image: image8.jpg]


 button to program the CPLD.  Programming may take several minutes to complete

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

2.4.17. If programming or verify was not successful-

a. Verify that the path and filename are correct in each of the ‘filename’ textboxes.   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.

2.4.18. Turn off power supply and disconnect cables.

2.3 Test board rework

2.4.1. Do Not Install Components – U17-U18, U9-U13 and U15
2.4.2. On footprints for U9-U13 and U15 short pin 1 to pin 3, pin 4 to pin 6, pin 8 to pin 10 and pin 11 to pin 13

2.4.3. Reprogram U1-U6 with file “PulseGenerator.jed” dated 1/17/2002 7:22pm and U7 with file “PulseGenControl.jed” dated 1/13/2003 6:49pm, using instructions outlined in 2.3 CPLD programming and substituting these files.
2.4.4. Rework example

[image: image9]
2.4 Counter Channel Test
2.4.1. Plug test board connector P1 into backplane.
2.4.2. Plug board under test connector P1 into backplane.

2.4.3. Using ribbon cable connector, connect P2 on test board to P2 on board under test.

2.4.4. Turn on power supply.
2.4.5. Open 5 Xterm windows on user interface Linux computer.

2.4.6. In Xterm window #1, type “rlogin aoicm –l ao” and hit return.

2.4.7. Type password “wai!mea” and hit return.

2.4.8. Type “su aroot” and hit return.

2.4.9. Type password “wai!mea” and hit return.

2.4.10. Change directory to “//manoaXX/lp” where XX is either 36 or 85 and hit return.
2.4.11. Type “start_ao” and hit return.

2.4.12. In Xterm window #2, type “rlogin aoicm –l ao” and hit return.

2.4.13. Type password “wai!mea” and hit return.

2.4.14. Change directory to “//manoaXX/ic” where XX is either 36 or 85 and hit return.

2.4.15. Type “ic” and hit return.

2.4.16. In Xterm window #3, type “rlogin aoicm –l ao” and hit return.

2.4.17. Type password “wai!mea” and hit return.

2.4.18. Change directory to “//manoaXX/socketio” where XX is either 36 or 85 and hit return.

2.4.19. Type “sock_server” and hit return.
2.4.20. In Xterm window #4, change directory to “//manoaXX/socketio” where XX is either 36 or 85 and hit return.

2.4.21. Type “sock_client” and hit return.

2.4.22. In Xterm window #5, change directory to “//manoaXX/xui” where XX is either 36 or 85 and hit return.

2.4.23. Type “xui” and hit return.

2.4.24. When the GUI pops up, click on the tab labeled “view”.

2.4.25. Click the radial button labeled “text”

2.4.26. Set SW1[8:6] to “011” and SW1[5:1] to “00000”.

2.4.27. Check to see that the first 24 channels all have the correct value as set on the test board using SW1.  See following tables for function and rate of counts as set by SW1.
	SW1[8:6]
	Function

	000
	No counts, all outputs constant ‘0’

	001
	Pulses only on low phase

	010
	Pulses only on high phase

	011
	Pulses on both phases

	100
	Pulses on both phases

	101
	Pulses on both phases

	110
	Pulses on both phases

	111
	Pulses on both phases


	SW1[5:1]
	Pulse Rate
	Count with membrane =2000

	00000
	1 pulse every 60ns
	4380-4395

	00001
	1 pulse every 100ns
	2630-2640

	00010
	1 pulse every 180ns
	1460-1470

	00011
	1 pulse every 340ns
	770-780

	00100
	1 pulse every 660ns
	395-400

	00101
	1 pulse every 1.3us
	200-205

	00110
	1 pulse every 2.58us
	100-105

	00111
	1 pulse every 5.14us
	50-55

	01000
	1 pulse every 10.26us
	25-30

	01001
	1 pulse every 20.5us
	10-15

	01010
	1 pulse every 40.98us
	5-8

	01011
	1 pulse every 81.94us
	2-5

	01100
	1 pulse every 163.86us
	1-2

	01101
	1 pulse every 327.7us
	0-1

	01110
	1 pulse every 655.38us
	0-1

	01111
	1 pulse every 1310.72us
	0-1

	Else
	1 pulse every 80ns
	3115-3130


*Note that counts with membrane = 2000 are approximations, this number may differ depending on the on board oscillator and also upon the rate the multifunction board puts out phase.  If pulses are expected on both phases, high counts and low counts may be slightly different, but should be around the same value.
2.4.28. Change SW[8:6] to “001” and check to see that you only get low counts are in the correct range and that the high count is ‘0’ or nearly to ‘0’.
2.4.29. Change SW[8:6] to “010” and check to see that you only get high counts are in the correct range and that the low count is ‘0’ or nearly to ‘0’.

2.4.30. Change SW[8:6] back to “011” and change SW[5:1] to “00001” and make sure that you get counts on both phases and that the counts are in the correct range.
2.4.31. Change SW[5:1] to next value in table and check that counts are in correct range.

2.4.32. Repeat previous step for all values in table.

2.4.33. Change SW1[8:6] on board under test and make sure that board can be addressed properly in all valid address ranges.  See table from section 1.7 for address ranges and values.

2.4.34. Right click on “Quit” in GUI.

2.4.35. Move curser over Xterm #4 and press cntrl-c.

2.4.36. Move curser over Xterm #3 and press cntrl-c.

2.4.37. Move curser over Xterm #2 and press cntrl-c.

2.4.38. Turn off power supply.

2.4.39. Remove board.

2.4.40. If there are more boards to test, insert board into backplane and turn power on.

2.4.41. In Xterm #1, type “stop_ao” and hit return.

2.4.42. In Xterm #1, type “start_ao” and hit return.

2.4.43. In Xterm #2, type “ic” and hit return.

2.4.44. In Xterm #3, type “sock_server” and hit return.

2.4.45. In Xterm #4, type “sock_client” and hit return.

2.4.46. In Xterm #5, type “xui” and hit return.

2.4.47. Repeat from step 2.4.24.
3 Schematic
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4 VHDL Code

4.1 Control Chip

4.2 Counter Chip
4.3 Test Control Chip

4.4 Test Counter Chip
5 Datasheets
5.1 74AC14

5.2 74ACT245

5.3 74HC132

5.4 CY37256

5.5 PACDN005

Datasheet is encrypted and can not be added to file.  See file pacdn005s.pdf.
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