MPTS PREAMPLIFIER TEST PROCEDURE, PART 1

1.0   PURPOSE

This test procedure describes the method for testing the MPTS Preamplifier with APD's high voltage power supply. 

2.0   SCOPE

The Responsible Manager will specify the Qualified Test Person who will perform the testing. 

Power will be applied to the input of the High Voltage Power Supply only after  the preamp assembly is mounted in a grounded aluminum chassis. 

3.0   PREREQUISITES


3.1  Qualified Test Person:




Signature  ___________________, Date:  ________ 


3.2  Installation of a "Danger High Voltage” sign is required.


3.3  Class O high voltage gloves shall be worn when trouble shooting an energized circuit.


3.4  Test results shall be recorded on Data Sheets.

4.0   REQUIRED EQUIPMENT

The following equipment is required to perform the performance test: 

4.1  Digital Voltmeter (DVM), Fluke 8060A or equivalent 

4.2   Lab supplies to furnish +/- 5.0 Volts, +13.5 Volts and logic + 5 Volts

4.3   Voltage Calibration Source, Datel DVC 8500 or equivalent

4.4   Small insulated screw driver

4.5   Scope, TEK, 465B or equivalent

4.6   RMS Meter, HP, 3400A or equivalent


5.0  PREAMP DRAWINGS
5.1   Preamp HV Supply Schematic:  D-9D1050-SCH

5.2   Preamp HV Supply Parts List:  D-9D1051-PL

5.3   Preamp HV Supply Assembly:  D-9D1051-SA

5.4   Preamp Assembly:  D-9D1154-SA

6.0  PROCEDURE FOR PRETEST INSPECTION OF PREAMP HIGH VOLTAGE
       POWER SUPPLY ASSEMBLY


6.1  Check wiring and lead dress to the Temperature diode. 


6.2  Check wiring and lead dress to the Linear / Temperature Compensation switch.


6.3  Check wiring and lead dress to the High Voltage Power Supply.

On HV power supply output, check dress of high voltage capacitors and lead to front panel insulated  terminal.  Also, add  shrink sleeving to HV lead extension from front panel insulated terminal.

6.4  Check the lead dress of two Preamp outputs.

6.5  Check that  CIT resistor  R37 is 44.2K ohms.

6.6  Check lead dress of input amplifier components  R1 and C1.

6.7  Check dress of APD leads; the three leads should NOT be connected and center lead should be bent at right angle toward temperature diode.

6.8  Check that the APD mounting screws are tightened and center pin has proper spacer washers.

6.9  Using Aero-Duster,  blow clean both sides of PA board.

6.10 Check that the following filled out label has been added to the top outside of



PA box near connector end:



APD # ___ 



For M = 75, HV =  ___



VBD (max) =  ___,  VBD = (filled out during test)

6.11 Check that “LINEAR” label on rear switch is present. 

7.0   PROCEDURE FOR TESTING PREAMP HIGH VOLTAGE POWER 

        SUPPLY’S LINEAR MODE

7.1   Setup test circuit per figure 1.  Note: Preamp/HV Supply 15 contact “D” power


supply connector is  NOT install at this point. 


7.2  Initial  PA board setup: 

a) Check jumper setup; J2: B - B1 and J3: T1 - T2.

b) Adjust pot R45 fully CW.

c) Adjust test setup Auto0/Hold test switch to the Auto0 position.

d) Install 10pf (CM05 or equiv.) capacitor between  E1 and E17 terminals,

      (preamp input).

e) Rear panel toggle switch should be in the “LINEAR” position.

7.3   Before installing  15 contact “D” connector, turn ON power supplies and check


supply outputs: +5.0V +/- 0.1V, -5.0V +/- 0.1V, +13.5V +/- 0.3V and logic +5.0V +/- 0.3V.  Turn OFF power supplies.


7.4  Check that the "DANGER High Voltage " sign is displayed.

7.5  Install Preamp to be tested in grounded aluminum box.  Connect 15 contact "D" test connector to the preamp assembly.  

7.6  Turn on the high voltage telemetry monitoring DVM and set its range for 20V.

7.8  Install grounded cover on aluminum box.


7.9 Adjust Voltage Calibration Source digi-switches for 0.000V, (Control Voltage).

7.4 Turn ON the +/- 5V, 13.5V and logic +5V power supplies, plus the 


Voltage Calibration Source.


7.11  Record the HV telemetry output for Control Voltage = 0.000V.


7.12  Adjust  Control Voltage for 2.430V.  Record the HV telemetry.

 
7.13  Adjust  Control Voltage for 3.000V.  Record the HV telemetry.

   7.14  Adjust Control Voltage for 0.000V.  Wait until the HVPS telemetry output 

< 0.1V, then turn OFF the +/- 5V, 13.5V and logic +5V power supplies, plus the Voltage Calibration Source.  Wait an additional 15 seconds before proceeding.  

8.0 PROCEDURE FOR TESTING PREAMP HIGH VOLTAGE POWER


SUPPLY’S TEMPERATURE COMPENSATION MODE


8.1  Setup test circuit same as 7.1. 


8.2  PA board setup: 



a)  Jumpers setup are the same as in section 7.2 above. 



b)  Check that the test setup Auto0/Hold test switch to the Auto0 position.

c)  Rear panel toggle switch should be switched  to the “NON-LINEAR” position.


8.3 Check that the "Danger High Voltage" sign is displayed and that  the Preamp 


      under test is still installed  in grounded aluminum box and cover. 

8.4  Adjust Voltage Calibration Source digi-switches for 7.500V, (Control Voltage).

8.5  Turn on the Voltage Calibration Source.  Turn  ON the +/- 5V, 13.5V and 


logic  +5V power supplies.

8.6 
Adjust  Control Voltage for 6.020V Record the HV telemetry.

8.7   Adjust  Control Voltage for 4.680V.  Record the HV telemetry.

8.8  Adjust Control Voltage for 7.500V. Turn OFF the +/- 5V, 13.5V and logic +5V power supplies, plus the Voltage Calibration Source.  Wait until the HVPS telemetry output < 0.1V and then wait an additional  15 seconds before proceeding. 

8.9  Remove the cover on aluminum box. 

8.10   Remove J3 jumper from T1 to T2 on the PA board.  Reinstall the grounded cover on the aluminum box.

8.11 Adjust Voltage Calibration Source digi-switches for 7.500V, (Control Voltage).



Turn on the Voltage Calibration Source.  Turn ON the +/- 5V, 13.5V and logic

 

+5V  power supplies.

8.12 Adjust  the Control Voltage to 4.680V. Record the HV telemetry.

8.13 Calculate  and record the difference between the HV telemetry recorded in 8.12 and the HV telemetry in 8.7.

8.14 Adjust Control Voltage for 7.500V. Turn OFF the +/- 5V, 13.5V and logic +5V power supplies.  Turn off the Voltage Calibration Source.  Wait until the HVPS telemetry output < 0.1V and then wait an additional  15 seconds before proceeding.

8.15 Remove the cover on aluminum box. Reinstall the J3 jumper from T1 to T2 on the PA board. Rear panel toggle switch should be switched to the “LINEAR” position. 

9.0 PROCEDURE FOR ADJUSTING THE PREAMP HIGH VOLTAGE POWER SUPPLY’S CROWBAR

9.1  Setup test circuit same as 7.1. 


9.2  PA board setup: 



a)  Jumpers setup are the same as in section 7.2 above. 



b)  Check that the test setup Auto0/Hold test switch to the Auto0 position.

c) Rear panel toggle switch should be switched to the “LINEAR” position.

9.3  Check that  the preamp under test is mounted in the grounded aluminum box.

9.4  Install grounded lid on aluminum box such that the lid covers the preamp input and the HV power supply up to crowbar adjusing potentiometer R45.

9.5  Put on Class O high voltage gloves. 

9.6  Check that the "DANGER High Voltage" sign is displayed.

9.7  Adjust Control Voltage for 0.000V.   

9.8  Turn ON the +/- 5V, 13.5V and logic +5V power supplies, plus the 



Voltage Calibration Source.

9.9  Record the APD Spread sheet’s “PA CB SP VOLTAGE  [suggested]”.

9.10 Adjust the Control Voltage for  the output equal to CB SP as measured at the HV telemetry.  (HV telemetry = High voltage out / 100)

9.11  Using an insulated screw driver, adjust R45 to achieve the crowbar  trip.

9.12 Record the final PA CB setpoint via HV telemetry output. 

9.13 Adjust Control Voltage for 0.000V.  Wait until the HVPS telemetry output

< 0.1V, then turn OFF the +/- 5V, 13.5V and logic +5V power supplies, plus the Voltage Calibration Source.  Wait an additional 15 seconds before proceeding.

9.14 Remove the Class O high voltage gloves. 

10.0  PROCEDURE FOR TESTING PREAMP’S OUTPUTS


10.1  Setup test circuit same as 7.1. 

10.2 PA board setup:



a)  Jumpers setup are the same as in section 7.2 above. 

b) Check that the test setup Auto0/Hold test switch to the Auto0 position.

c) Rear panel toggle switch should be switched to the “LINEAR” position.

10.3 Install grounded cover completely over the  aluminum box .

10.4 Check that the "Danger High Voltage “ sign is displayed.

10.5 Adjust  Control Voltage for 0.000V.

10.6 Turn ON the +/- 5V, 13.5V and logic +5V power supplies, plus the 

         Voltage Calibration Source.

10.7 Measure and record the Signal output DC voltage with a  50 ohms termination,  (Triax  connector).  

10.8 Measure and record the  BG output DC voltage, (BNC connector) while the Auto0/Hold test switch is in the Auto0 position.

10.9   Adjust test setup Auto0/Hold test switch to the HOLD position and measure and record the BG output DC voltages at the 30 second, 60 second, 90 second and 120 second times.

10.10 Readjust  test setup Auto0/Hold test switch to the AUTO0 position.  

10.11 Measure and record the BG output peak-to-peak and RMS noise, (BNC connector).

10.12 Measure and record the Signal output peak-to-peak and RMS noise with a  50 ohms termination, ( TRIAX connector). 

10.13 Turn OFF the +/- 5V, 13.5V and logic  +5V power supplies, plus the Voltage Calibration Source.  Wait an additional 15 seconds before proceeding. 

10.14 Remove the grounded cover from the  aluminum box. 

10.15 Disconnect  the 15 contact "D" test connector from the preamp assembly and remove the PA assembly from the aluminum box. 

10.16 Remove the  10pf capacitor between  E1 and E17 terminals.

10.17 Mark PA box label with the crowbar voltage determined 



in 9.12.
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