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9700-ES SYSTEM CERT TEST

This procedure is for the testing and verification of the 9700-ES Microphone Calibration System.

1.0
Safety Equipment /Reference Documents

· No additional safety equipment required

· D0002.2012-1
9700-ES System Verification Form

· D0001.0001
Quality Management System

· D0001.1001
Quality Policy

· D0001.1020
Corrective - Preventive Action Process

2.0
Test Equipment
Female BNC Tee to Male BNC adaptor

Dual Banana Jack to BNC connector

ADP005 (18 pF guarded)

Microphone holding fixture for capacitance meter

Computer with the following program icons

Microphone Test with Preamp Test option

2900 Signal Generator Control



Access to color printer


Schaevitz Pressure transducer

10 to12 V Power Supply

Insert Voltage Test box

7-pin Lemo male to Banana plug cable
HP-34401A Digital Multi-meter (DMM) (second unit)

Banana adapter with 3.24 M Ohm resistor across plugs

3.0 System Set-up

Make sure that the 9700-ES instruments are connected together as shown and explained in the Operation Manual. (See last page of this document)

Turn on all equipment

Load "Microphone Test" program
4.0 Temperature Test

Place certified glass thermometer into hole at base of the MTS001. Wait for 5 minutes for temperature to stabilize. Record this number on for D0002-2012-1. Read the temperature of the 9700 ES by clicking on the temperature button on the mic cal system software. Compare the 9700 ES with the certified glass thermometer. Change the temperature adjustment level found in the system setup area of the mic software if the difference is more than 1.5 degrees Celsius. Thermometer reading/9700 reading x current adjustment level in the program derives this adjustment level. 
5.0 
Pressure Test

Attach the Power Supply to the Schaevitz pressure transducer. Power up unit with between 10VDC and 12VDC on red and black wires, reading out to a second multi-meter on the green and white wires. Place the bell jar on the MTS001 and pressurize unit to around 1013 mbar. The Schaevitz pressure transducers read out needs to run through the following formula.

DMM Readout x 206.84 mbar/volt = pressure in mbar. Adjust scaling if off by more than 2mbar. This adjustment is done in the system setup area of the mic software.

6.0  
Preamp test

Send all of the preamps to be tested within house. These should include but are not limited to PRM902, PRM915, PRM916 and the two PRM902 low frequency preamps.

7.0  
Mic Test (optional)

Run the two low frequency microphones and check that the reference microphone is current.

8.0  
Electrostatic Actuator (EA) frequency sweep verification

8.1 Test Set up

· Disconnect the banana cable from back of MTS001.

· Replace the banana adaptor on the front of DMM with the yellow banana adaptor used for EA sweep. This adaptor has a 3.24M ohm 1% resistor across the banana plugs.

· Place the banana cable, which was disconnected from the back of the MTS001 on the high side of the DMM. 

· Reconnect the original banana adaptor ground to the low side to ground through the MTS001.

8.2 EA frequency test

· On the mic software select L2201 and enter the serial number being tested.

· Run a sweep on the system. 

· (During sweep check that the DMM is reading ~ 60V.)

· After test is complete replace cables to original positions.

· Run an environmental conditions test and save.

9.0
Sensitivity verification

9.1
Test Set up
· Place the PRM915 into the MTS001.

· Attach a guarded ADP005 on the PRM015.

· Place a BNC “T” on the 2201 Signal Generator Input

· Attach the BNC to BNC cable from the “T” to the insert voltage test box at the Gen. connector.
· Attach a second DMM, reading AC voltage, to the insert voltage test box with a BNC cable.

· Attach a BNC cable from the insert voltage test box to the ADP005.

· Switch insert voltage test box to “GEN”.

9.2  
Sensitivity Test

· Select L2201 on the mic sweep system.

· Run the sensitivity test.

· Input voltage, reading from DVM in AC volts into program

· Switch insert voltage test box to “insert” when mic cal system starts insertion voltage portion of the test.

· Mic sensitivity should be near 50mV/Pa +/- 0.6mV/Pa or +/- 0.01dB.

10.0 
800 Volt Check
10.1 Test Set up
· Take the banana plug from the MTS001 base and plug into the V-Ohms High side on a second DMM and set DMM to read DC Volts.

· Remove the 2900 Signal Generator lead from the 2201 at the 2201.

· Place a short or a 50-ohm load on the 2201 signal generator input.

· Connect a BNC to BNC cable from the 2900 Signal Generator In to the dual banana to coax connector on the DMM.  The connector on the DMM needs to be reversed so that the ground pin remains in the ground position but the V-Ohms pin will now be in the 1 Amp 250-volt connection point.  This serves as the ground for the 2201 for this measurement. (newer systems have a separate banana cable that provides the ground connection)

10.2 800 Volt Test
· Turn on the 2201

· On the "Microphone Test Program" start a frequency sweep

· Click "OK" for whatever value is displayed

· Click "OK" for 250 Hz being activated

· Read the DC voltage value displayed

· Cancel the sweep

· Using conversion factor (1.972) multiply reading to get actual voltage

· Actual voltage should be 800 volts with a tolerance of + 20 Volts and/or - 25 Volts

· Record information on the Test Cert Form

11.0  
200 Volt Test

11.1 Set up

Use a cable with a 7 pin LEMO Male to 2 Banana plugs. Place the positive (red) banana plug on pin 3 of the LEMO and the negative (black) to pin 2 of the LEMO.

Attach the red banana plug to the V (hi) input of the HP DVM.

Attach the black banana plug to the V (lo) input of the HP DVM

Turn the HP DVM on and set the readings to Volts DC.

Plug the LEMO connector into the connector in the base of the MTS001 where the PRM902 would normally go

11.2 Run Test
Make sure the 2201 is on and the microphone bias is set to 200V.

When the readings of the voltage have become stable (about 1.5 minutes), write down the reading. This voltage should be 199.97  +/-0.05Volts. If this voltage needs adjusting, set to 199.97 +/-0.02 Volts.

12.0  
Microphone Capacitance verification.

Use reference microphone and measure it’s capacitance with Wayne Kerr LCR meter and mic holding fixture.

Zero the meter just before pogo touches the microphone.

Set 2201 mic bias to 0V.

Use this microphone and measure it’s capacitance with PRM916.

Error should be < .2pF.

13.0
Low Frequency verification

Use two low frequency microphones in the low frequency calibrator chamber. Run the low frequency test and then exchange the microphones and run the test again. The results for each test should place the microphones between 0.05 Hz to 0.5 Hz for each microphone.
14.0
REVISION HISTORY
	DCO #
	REV
	DATE
	INITIALS
	CHANGES MADE

	
	A
	12/1/00
	JEB
	Initial Release

	
	B
	9/12/01
	JEB
	Removed section four, rewrote section 6 per Leroy, added instructions with tolerances and alternate 800 Volt verification.  Edited drawings, corrected arrows.

	
	C
	11/27/01
	JEB
	The variations in how different systems have been set-up make the current method for checking the 800 Volts on the system very difficult and time consuming for QA and Engineering.  Changed how the measurement is taken.  Method was verified and validated on the MicLab 1 test system.

	
	D
	9/17/02
	JEB
	Added sections 4.1 & 4.2 to address setting up the HP-34401A for the calibrator test system.

	
	E
	9-19-03
	DSM
	Rewrite to include new automated test.
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