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This note describes a procedure required to calibrate the NuMI calibration board. For a description of the calibration board read “NuMI BPM Calibration Requirements”.

Testing Objective

1. Verify the board has the appropriate voltages.

2. Jumper is in the correct location.

3. Front panel LED’s indicate the correct status of the board.

4. The control bits enable the appropriate functions.

5. The signals come in and go out on the assigned pins.

6. The correct frequencies are selected, generated, and transmitted.

7. The calibration signal channels can be attenuated by 6 dB.

8. The calibration signal can be generated as a burst or as CW.

Equipment Needed To Test the Calibration Board.

1. Schematic 9820-ED-370157

2. +/- 5 VDC Power Supply.

3. DVM.

4. Scope.

5. Signal Source (53 MHz).

6. Switch box that connects to control bits.

7. Cable between switch box and calibration board.

8. Pulse Generator to trigger calibration burst.

DC Voltage Measurements

Measure the voltages +/- 5 VDC levels on the board using a DVM.

1. Connect power to the transition board. It should be done using the small connector and alternately through the DIN connector checking power can be supplied from either connector. Measure and record the voltages at D13C, R48. If any of the voltages is not present first check the polarity of the transorbs (zener diodes) one or more could be in backward.

5 VDC_______,    - 5 VDC________,

2. Verify the front panel LED’s are ON for the two voltages.

+5VDC LED _____,  -5VDC LED _______

Jumper

The calibration board has one jumper J6. Its role is to select the source of 53 MHz signal. It can be an external source connected at the front panel SMA or the 53 MHz on-board crystal. During testing jumper pins 1 and 2 so the source is the crystal.

Front Panel LED’s

With power to the board and no control bits being toggled the front panel LED’s should be in the following state. The manual switches should be set so CAL_ON is in local and CW/PULSED in CW mode.

           LED                                            STATUS                  Check

1. + 5 VDC                                        ON                        ______

2. – 5 VDC                                        ON                        ______

3. A < B                                             OFF                      ______

4. A > B                                             OFF                      _______

5. 53 MHz                                          ON                       _______

6. 2.5 MHz                                         OFF                     _______

7. CW/PULSED                                 CW                      _______

8. CAL_ON LOCAL                          ON                      _______

53 MHz Source and Signal Path Check

Using a scope probe verify the 53 MHz signal is present at

1. Pin 3 of CMX-309HW________

2. Pin 6 of U20                ________

3. Pin 6 of U17                ________

4. Pin 6 of U15                ________

5. Z11 on DIN Connector ________

6. Z15 on DIN Connector _______

7. F.P. LEMO                   _______

Local/Remote Control Switch

With the same setup used above toggle LOCAL/REMOTE front panel switch and verify the 53 MHz signal is not seen at

1. Z11  pin                      ________

2. Z15 pin                       ________

3. F. P. LEMO               _________

One-Shot Timing Adjustment

Connect a pulse generator to F.P. LEMO trigger event cal sink. Make the pulse 500 ns. in length with a rep. Rate of 20 microseconds. With a scope and a tweeker adjust 

1. Adjust R64 and measure pin 4 of  U1A to be1.6 microseconds in duration.

2. Adjust R65 and measure pin 4 of U2A to be 160 nanoseconds in duration.

3. Adjust R66 and measure pin 12 of U1B to be 10 microseconds in duration.

4. Adjust R67 and measure pin 12 of U2B to be 1 microsecond in duration.

CW/PULSE MODE Switch

The 53 MHZ signal will be modulated by the one-shots and appear as 6 batches for a period of 10 microseconds. Measure with scope probe.

1. Set the LOCAL/REMOTE switch to LOCAL.

2. Connect the pulse generator to F.P. LEMO Trigger Event Cal Sink. Make it a 500 ns. pulse with a rep. Rate of 20 microseconds min.

3. Set CW/PULSE switch to PULSE

4. Measure the voltage and pulse lengt at F.P. Lemo     __________

5. Z11 pin voltage and pulse length                                ___________

6. Z15 pin voltage and pulse length                                ___________

  External Control Using Switch Box   

1. Connect external switch box thru front panel cable.

2. LOCAL/REMOTE F.P. Switch to REMOTE 

3. CW/PULSED to CW

Monitoring the LED’s on the switch box before you enable any of the 6 toggle switches

Look at the following on the box

1. LOCAL/REMOTE LED it should be OFF       ________

2. CAL _ON STATUS it should be OFF              ________

Turn on the CAL ON/OFF switch on the box. The following should happen

1. CAL_ON Status LED on the box turns ON      __________

2. 53 MHz signal can be seen on F.P. LEMO       __________

3. 53 MHz signal can be seen Z11 pin                  ___________

4. 53 MHz signal can be seen Z15 pin                  ___________

 Turn ON A > B Switch

1. The 53 MHz signal  on pin Z11 should be 6 dB greater than Z15   __________

Turn OFF A > B Switch

2. The 53 MHz signal  on pin Z11 and Z15 should be equal in amplitude_______

Turn ON A < B Switch

3. The 53 MHz signal  on pin Z11 should be 6 dB smaller than Z15   __________

Turn OFF A < B Switch

4. The 53 MHz signal  on pin Z11 and Z15 should be equal in amplitude_______

2.5 MHz Signal Source

Enable the 2.5 MHz/53 MHz switch. 

1. Adjust R36 so that pin 6 of U 21 is 1 Vpeak-peak.   _________

2. Voltage at pin 6 U 15                                                    ________

3. Voltage at Z11                                                               ________

4. Voltage at Z15                                                              _________

