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I. Introduction

The following document addresses the procedure for testing a)the CNTL card, and b) the CROC card which are installed in the FEE Module.  It is both an overview and a set of line by line instructions for the two test procedures.  This write up is intended to be an operational document for testing and does not give details for the design and function for the electronic boards themselves. Results from the tests are logged in an EXCEL table for each card type.

I. Tools

A. Equipment

The test setup consists of the following equipment:

1. FEM:  FEE Module (1 Control board and 2 CROC boards)

Requires power, glink, clink, analog input data cables, Byteblaster cable, ARCNet cable.  The convention for assigning board slots is, 

from the bottom: control board slot, CROC slot A, CROC slot B.  The convention for identifying the two AMU/ADC chips is #1 and #2, with #1 toward the open front of the bin, #2 toward the rear connectors.

2.  6.5 V PS for the FEM

3.  glink/clink cards requiring 5.0 V and 3.5 V input and fiber optics glink signal

4.  5.0 V PS for glink and clink cards

5.  3.5 V PS for glink and clink cards

6.  LIMO-to-FEM analog Data Cable fan-out test card with LIMO input from pulser to simulate a drift chamber pulse.

7.  Minidaq module.

8.  PC 

9.  Oscilloscope set to 5.0 sec sweep

Channel #1, probe for Iref , set to 200 mV, 

Channel #2, probe for Vref, set to 1.0 V

B. Programs on the PC 

1. MAX +plus II

File: cntl_pld99.pdf, in file fpgacode, on disk C

Load program into Control Board EPROM

2. Boardtest

Initialize boards, set parameters, set up tests for execution

Options:

a) “e”

EXIT

b) “m”
passive network map, use to read node ID

c) “a”

AMU/ADC configuration menus

menu #4 for Vref
menu #6 for Iref 

d)  “i”

initialize and set D.C. voltage to 4.0 V

e)   “r”
CROC board test (= “x” less one test)

f)  “x”
Master test routine (includes test r above)

g)  “y”
Set D.C. voltage level 4.0 V

h)  “z”
Set D.C. voltage level 2.5 V

i) “n”             Set FPGA to noendat mode

3. glink_tx2.vi








Sends timing and fast control information to FPGA.





4. glink rx3.vi



read board output data, Rx, and 

store in file (eg  C:\minidac\out\CROC\pulsein.dat) as scratch file

5.   CNTL_board_test.vi

Inspect output data under three options, and 

compare to preset range limits (4 sets)




Options.

a)
4.0V test

b)
2.5 V test

c) pulser test at 4.0 V

6.   CROCboard_test.vi

Optimize ramp parameters (x4) using scope then

Inspect output data under three options and

compare to preset range limits (4 sets)




Options

a) 4.0 V   test

A. 2.5 V test

B. pulser test at 4.0 V

6. Microsoft Excel

Table of test results, board by board 

(bookkeeping plus  electronic test results)

                         Table for Control Board


Column 
Item



typical result

A.  Board Serial #

12345 from card

B.                   Visual Inspection

pass

C. Current Load


1.5 A

D.                   Node ID visual

0x20-0xee   


      E.                    Node ID online

0x20-0xee







F.

CPA serial test

            pass

G.                   AMU/ADC serial test

pass

H.                  FPGA serial test

pass


                                         I.                    4.0 V test


pass

J.                  2.5 test



pass

K.                  pulser data test 

pass

L.                  FPGA code version #

V99

M.                  Data bits


omit

N.                  Date



today’s date

Table for CROC Board (slot B)


Column 
Item



typical result

A. Board Serial #


12345 from card

B. Visual Inspection

pass

C.                    Current Load


1.5 A

D.                  CPA serial test


pass

E.                  AMU/ADC serial test

pass

F.                  AMU #1 Vref


37

G.                  AMU #1  Iref


2b

H.                  AMU #2  Vref


37

I.                  AMU #2  Iref


2b

J.                  4.0 V test


pass

K.                  2.5 test



pass

L.                  Pulsar data test 

pass

M.                  Date



today’s date

N.                  Notes

II. Control Board check out: Line by Line Instructions

        CNTR Table Entry













Column        
A.  Set Up

1. FEE Module power OFF

2. Glink/Clink power 5.4 V, turn on first

3. Glink/Clink power 3.5 V, turn on second

4. Pulsar LIMO cable: disconnect

5. Control board: read serial #, mount in FEM and 

connect Byteblaster cable to center-right connector, 

Table: A


6. Control board:  read/set dip switches for NODE ID, 

Table: D


7. CROC boards: mount two in slots A 

and B (visible position) of FEM

B. Initialize Control Board

1. Control board power:   ON    6.7 V, check for smoke

2. Read current load:
about 1.5 A, 




Table: C


3. Load Control Board program into PROM

Load program: “MAX +plus II”

Click “program” wait until finished.

4. Run Power cycle:  6.5 V à OFF à ON

5. Make sure glink_tx.vi is running. To start it, type the filename

“C:/minidaq/in/noLVL1.txt” in the file path window, then hit 

the “clear fifos”, “load tx”, and “tx data loop” buttons in that


order.

C. Control Board Test Procedure

1. Go to “Boardtest.exe” program

2. Read NODE ID #,  

a) Type “m” to read out Network map

b) CPU Node #,  Control Board  node # 

[in base-10 (in base 16)]                                             Table: E


3. Run Master Test,  

a) type “x” (5 sec)

b) Read CPA serial tests,  a and b,



Table: F


c) Read AMU/ADC serial tests, a and b,


Table: G


d) Read FPGA serial test,




Table: H


4. Run 4.0 V test, Initialize 

a) type “i” (sets 4.0 V),  pulser cable is still disconnected

b) type “n” to put the FPGA into noendat mode.

c) Read Control card output data

1. Go to “glink-rx3” program

2. Reset FIFO

3. Read Rx data, watch word count go to 532 words 

which are written to scratch file: C:\minidac\out\junkdat 

4. Overwrite file?  REPLACE

c) Inspect output data, 

1. Go to “CNTL_Board” program

2. Set DC Voltage to 4.0 V,  Pulser to OFF, 

3. Click “white arrow” to run program and inspect data

4. Record test results,



Table: I


 
5.   2.5 V test,  go to “Boardtest.exe” program,

a) type “z” (sets 2.5 V),  pulsar cable is still disconnected

b) Read Control card output data

1. Go to “glink-rx3” program

2. Reset FIFO

3. Read Rx data, watch word count go to 532 words 

which are written to scratch file: C:\miniDAC\out\junkdat 

4. Overwrite file?  REPLACE

c) Inspect output data, 

1. Go to “CNTL_Board” program

2. Set DC Voltage to 2.5 V,  Pulsar to OFF, 

3. Click “white arrow” in order to inspect data

4. Record test results,



Table: J



6.   Pulser test

a) Reconnect pulser cable (LEMO)

b) Go to Boardtest.exe program.

c) Type “y” (sets 4.0 V), 

d) Read Control card output data

1. Go to “glink-rx3” program

2. Reset FIFO

3. Read Rx data, watch word count go to 532 words 

which are written to scratch file: C:\miniDAC\out\junk.dat 

4. Overwrite file?  Replace

e) Inspect output data, 

1. Go to “CNTL_Board” program

2. Set “Pulse in” to ON, 

3. Click “white arrow” to run program and inspect data

4. Record test results,



Table: K


D. Record all test results

1. Go to “Microsoft Excel” table. File: CNTL_production

2. Enter all test results if not already entered

Note: FPGA code is probably V.99


Table: L
Enter all data, check control board serial #

Enter today’s date




Table: N


3. Save new table results to file:  click FILE-SAVE

E. End of procedure

1. Turn 6.7 V PS OFF

2. Disconnect pulsar cable (LIMO)

3. Remove control card data cable

4. Remove control card

III. CROC  Board check out: Line by Line Instructions

This procedure is very similar to the Control board test but requires that four parameters for the two AMU/ADC’s be optimized after Master test but before the 4.0 V, 2.5 V, and pular tests are done.  Note that after the four parameters are optimized, it is important not to use the “i” initialization instruction again. This CROC board test for the board in slot B assumes that a working Control board and a working CROC board ( slot A) are installed.
CROC Table Entry

A.Display Microsoft Excel Table for CROC Board and enter

Column       

results as you go, 
B. Set Up

1. FEE Module power OFF

2. Glink/Clink power 5.4 V, turn on first

3. Glink/Clink power 3.5 V, turn on second

4. Pulsar LIMO cable: disconnect

5. CROC board: check serial # 




Table: A


6. CROC boards: mount two in slots A 

and B (visible position) of FEM, Slot B will be tested.




Use “croc B” in slot A.

7.   Make sure glink_tx2.vi is running. To start it, type the filename

“C:/minidaq/in/noLVL1.txt” in the file path window, then hit 

the “clear fifos”, “load tx”, and “tx data loop” buttons in that


                 order. 

C.  Power Up FEM.

1. FEM power:   ON    6.5 V, check for smoke


2. Read current load:
about 1.5 A, 




Table: C
D. CROC Test Procedure, Board in B slot position

1. Go to “Boardtest.exe” program

2. Run CROC serial string test,  

a)  Type “r” CROC test

b)  Wait for test results for CPA serial tests,  a and b,











Table: D


c)  Wait for test results for  AMU/ADC serial tests, a and b,










Table: E
3. AMU/ADC chip tests

There are two chips per CROC board (position #1 and #2) and two scope inspection points per chip (Vref and Iref ).  These four points are labeled: position #1 ( E 116= Vref, E 11 = Iref) and position #2 (E 15 = Vref, E 14 = Iref).  The two parameters per chip set the start time and slope of a ramp pulse.  This optimization procedure is required before further tests are conducted on the CROC board.

a) Test procedure for Vref and Iref on Chip #1

1. Go to Boardtest.exe program, type “i” to initialize. Do not repeat this step or the optimized parameter values will be reset.

2. Insert scope chan #1 probe in E11   (Iref), 

  chan #2 probe in E116 (Vref)

3. Set sweep to 5 sec/cm , chan  #1   200 mV/cm, 

chan #2   1.0 V/cm

4. For adjusting Vref , Use Boardtest.exe program and 

type “a”, choose option #4 

Read DC level of Vref on scope channel #2, 

Enter new value of chip parameter to drive Vref  to  4.5 Volts.  (about 0.1 V/ step).

5. Enter final parameter value for Vref  = 4.5 V in Excel table.








Table: F
6. For adjusting Iref (pulse shape) ramp slope parameter, 

type “a”, choose option #6 

7. Scope channel #2 shows negative ramp for ADC, 

the adjustment goal is to seek a sharp triangular ramp shape with the bottom of  the ramp at or slightly below +200 mV. The position of the bottom of the ramp will change as you adjust Iref (about 0.1V/step).  

8. Enter results in Table




Table: G
b) Test procedure for Vref and Iref on Chip # 2
1. Insert scope chan #1 probe in E14   (Iref), 

  chan #2 probe in E15 (Vref)

2. Set sweep to 5 sec/cm , chan #1   200 mV/cm, 

chan #2   1.0 V/cm

3. Proceed as for Chip #1 above

4. Enter results for Vref parameter and Iref parameter 
Table: H
Table: I

4. Run 4.0 V test,  DO NOT Initialize 

a) Read Control card output data


1.  Go to "Boardtest.exe" program and type "n" to 

           put the FPGA into noendat mode.

2. Go to “glink-rx3” program

3.   Reset FIFO

4.   Read Rx data, watch word count go to 532 words 

which are written to scratch file: C:\minidac\out\junkdat 

5.   Overwrite file?  REPLACE

b) Inspect output data, 

1. Load “CNTL_Board” program

2. Set DC Voltage to 4.0 V,  Pulsar to OFF, 

3. Click “white arrow” in order to inspect data

4. Record test results,



Table: J


5. 2.5 V test,  go to “Boardtest.exe” program,

a) type “z” (sets 2.5 V),  pulser cable is still disconnected

b) Read Control card output data

1. Go to “glink-rx3” program

2. Reset FIFO

3. Read Rx data, watch word count go to 532 words 

which are written to scratch file. 

4. Overwrite file?  REPLACE

c) Inspect output data, 

1. Go to “CROC_Board” program

2. Set DC Level to 2.5 V,  Pulse In to OFF, 

3. Click “white arrow” to run program and inspect data

4. Record test results,



Table: K 



6.  Pulse input data.

a) Reconnect pulser cable (LEMO)

b) Reset 4.0 V by going to “Boardtest.exe”

c) Type “y” (sets 4.0 V), 

d) Read Control card output data

1. Go to “glink-rx3” program

2. Reset FIFO

3. Read Rx data, watch word count go to 532 words 

which are written to scratch file: C:\miniDAC\out\junkdat 

4. Overwrite file?  Replace

e) Inspect output data, 

1. Go to “CROC_Board” program

2. Set DC Level switch to 4.0 V,  Pulse In to ON, 

3. Click “white arrow” to run program and inspect data

4. Record test results,



Table: L
E. Record all test results

1. Go to “Microsoft Excel” table. File: CROC_production

2. Enter all test results if not already entered

Enter all data, check CROC board serial #

Enter today’s date




Table: M

Enter notes as needed




Table: N

3. Save new table results to file:  click FILE-SAVE

F. End of procedure

Turn 6.5 V PS OFF

1. Disconnect pulsar cable (LIMO)

2. Remove CROC card 
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