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2200C TEST & CERTIFICATION

1.0
INTRODUCTION
This work instruction provides the information necessary to test, verify and certify a 2200C.  The work instruction is applicable to the following:

· Manufacturing

· Repair & Calibration

· Engineering

2.0
DESCRIPTION

The 2200C is a power supply that is used with preamplifiers and microphones.

3.0
LIMITATIONS

The instructions in this procedure are specific to the 2200C.

The technician has the following responsibilities and authority:


Verify compliance of the product under test to specification


Troubleshoot and correct product as required


Communicate concerns to Supervisor or Quality Assurance


Request management review of product concerns


Use established ESD standards


Use safety glasses when soldering, or lead clipping.


Follow general safety precautions for working with energized, low voltage circuits.

4.0
MATERIALS, TOOLS, & EQUIPMENT

Current Revision
A2200.1 Loading Diagram, Bill of Materials and Schematic

Current Revision
A2200.2 Loading Diagram, Bill of Materials and Schematic

Current Revision
A2200.3 Loading Diagram, Bill of Materials and Schematic

Tektronix Oscilloscope & 10X Probe

Attenuator Box (connected to the Function Generator)

Function Generator

Adjustable DC Power Supply

Switchcraft to Switchcraft cable

BNC to BNC cables

Switchcraft connector with pins 1 & 2 shorted

Reference CAL250 with ½” adapter

900B preamp

2640 microphone

AD045

Larson-Davis 3100 RTA

Technician’s Tool Kit

Computer with 2900 Test System

5.0
PROCEDURE
New Units: If the unit being processed is a new unit then complete the entire procedure.  

Instruments Returned for Calibration: Instruments that have been returned to Larson Davis for certification should start at step 5.18 Final Test (semi-automated) and continue to the end.  

Instruments Returned for Repair: Use the process steps appropriate for verifying the repair and then follow the certification portion of this procedure.

If an Instrument fails any of the test steps, repair the problem before proceeding.

5.1
Inspection and Test Preparation

A. Do a quick review of the PC boards to check for backward IC’s capacitors, and diodes.  

B. Check for solder shorts and misplaced parts.  

C. Make sure there is a ¾ amp fuse (2415.0008) in the fuse holder.

D. Disconnect the 2200.2 board from the 2200.1 board.

5.2
Check the Current Draw.

A. Adjust the DC power supply to 10 VDC.

B. Connect the power cord running from the DC power supply to the power jack labeled EXT DC 5-35 V on the rear panel of the unit being tested.

C. Monitor the current meter on the DC power supply and make sure that the unit does not draw over 200mA.  If it does, power down immediately and troubleshoot the unit.

5.3
Check the 2200.2 board DC voltage levels.

A. Using the oscilloscope with a X10 probe, check for the following voltage levels:

J7 pin 12 = +18VDC (1V

J7 pin 1   = -18VDC (1V

J7 pin 9   = +28VDC (0.1V (Set this voltage using R48.)

J7 pin 7   = +100VDC (This voltage will read +81.54 V (1 VDC.)

J7 pin 6   = +200VDC (Set this voltage to 200.0 using R50.)

5.4
Check the "Overload LED’s on the Front Panel.

A. Re-connect the 2200.2 board to the 2200.1 board.  

B. Turn the unit on and observe the overload lights on the face of the 2200C.  They will turn on momentarily.  

C. If one or both remain on, troubleshoot and fix the problem 

5.5
Adjust the Battery Level Indicator.

A. Reduce the DC power supply voltage to 4 VDC. 

B. Using the potentiometer located next to the meter wires on the 2200.1 board (R52), tweak until the meter indicator on the face is pointing just in the white part on the red side of the meter.  NOTE: Be sure the 2200.1 board is in the normal upright position when making this adjustment.  

C. Turn the power supply voltage back up to 10 VDC.

5.6
Checking voltage levels through the 2200.1 board.

A. Insert a 5-pin extender into the input of Channel 1 on the front panel of the 2200C.  

B. Use an oscilloscope to check the following voltages:

Pin 1 ( ground

Pin 2 ( signal (( 0V)

Pin 3 ( -18 VDC (1 VDC

Pin 4 ( Bias voltage of 28, 100,(will read ( 81.44 VDC ), or 200 VDC depending on switch position on front panel.  

Pin 5 ( +18 VDC (1 VDC

C. If necessary, make any final adjustment of the 200 VDC supply at this time. This voltage is adjusted with R50 on the 2200.2 board and should read 200.0 VDC.

D. Repeat step 5.6 using channel 2 input.

5.7
Check the Attenuator Potentiometer Range.

A. Connect a BNC to BNC cable from the “FLT” Channel 1 output on the rear panel of the 2200C to the oscilloscope.  

B. Turn the attenuator potentiometer, “ATTN” (located directly above the “Input” connector of Channel 1 on the front panel) all the way to the + side (clockwise) until it clicks.

C. Using a function generator, apply a 1 Vrms, 1 KHz signal to the input of Channel 1 using a CBL001 cable or an AD045 with a BNC to BNC cable.

D. Set Gain to "0" on both channels.

E. Measure the output on the oscilloscope.  

F. Adjust the generator output until you read 1.0 Vrms on the oscilloscope. 

G. Turn the attenuator potentiometer on the front of the 2200C all the way down (counter-clockwise).  The output level should now read approximately 0.290Vrms.  Note: This is equal to a 10 dB range of this potentiometer. 
H. Repeat step 5.7 on Channel 2 using Channel 2 inputs and outputs. 

5.8
Check the Gain Steps of the 2200C. 

A. Using a function generator, apply a 1 Vrms, 1 KHz signal through the attenuator box to the input of Channel 1 using a CBL001 cable or an AD045 with a BNC to BNC cable.

B. Connect a BNC to BNC cable from the “FLT” Channel 1 output on the rear panel of the 2200C to the oscilloscope.    

C. Set the Gain knob for Channel 1 to the “0” range.  

D. Adjust the function generator until you read 1 Vrms on the oscilloscope. 

E. Change the Gain knob to “10” and drop 10 dB on the attenuator box connected to the function generator.  You should read the same 1 Vrms again on the oscilloscope ( 0.1 dB.  

F. Change the Gain knob to “20” and drop another 10 dB on the attenuator box.  You should read the 1 Vrms again on the oscilloscope ( 0.1dB.

G. Change the Gain knob to “30” and drop another 10 dB on the attenuator box.  You should read the 1 Vrms again on the oscilloscope ( 0.1dB.

H. Change the Gain knob to “40” and drop another 10 dB on the attenuator box.  You should read the 1 Vrms again on the oscilloscope ( 0.2dB.    

I. Repeat step 5.8 on Channel 2 using Channel 2 inputs and outputs.

5.9
Check the Negative Gain Steps. 

A. Adjust the gain knob of channel 1 back to “0”.

B.  Increase the function generator voltage to 3.16 Vrms and apply it to the Channel 1 input.

C. Connect a BNC to BNC cable from the “FLT" Channel 1 output of the unit being tested to the oscilloscope. 

D. Adjust the function generator until 3.16 Vrms is the value measured on the oscilloscope. 

E. Switch the gain step knob to -10 dB and check for an output of 1 Vrms.  

F. Switch the gain step knob to -20 dB and check for an output of 0.316 Vrms.  

G. Switch the gain step knob to -30 d B and check for an output of 0.100 Vrms.  Note:  The tolerance allowed for the measurement is (0.1 dB.
H. Repeat step 5.9 on Channel 2 using Channel 2 inputs and outputs.

5.10
Check the overload of the Gain Steps from 10 to 40dB. 

A. Set the function generator voltage at 3.16 Vrms and apply it to the Channel 1 input of the unit being tested with it’s Gain knob set at “0”.

B. Connect a BNC to BNC cable from the “FLT” Channel 1 output of the unit being tested to the oscilloscope. 

C. Set the gain knob of the unit being tested to 10 dB and measure the output on the oscilloscope.  

D. Increase the amplitude of the input signal from the function generator until the overload LED on the front panel of the 2200C lights (approximately 10.2 -10.4 Vrms).  

E. Drop 10dB on the attenuator box connected to the function generator (Note:  the overload light should go off)  and switch the Gain knob to “20”         

F. Increase the input voltage until the overload LED lights again (approximately 10.2 - 10.4 Vrms). 

G. Drop another 10 dB on the attenuator box and switch the Gain knob to the next position and repeat step F; then G; until each Gain stage has been checked.

H. Repeat step 5.10 for channel 2 using the appropriate inputs and outputs.

5.11
Check the Frequency Response 10 to 1MHz.

A. Adjust the Gain knob of channel 1 to “0”.  

B. Apply a 1kHz, 1Vrms signal to the Channel 1 input using a CBL001 cable or an AD045 with a BNC to BNC cable.  

C. Using a BNC to BNC cable connect the “FLT” output of Channel 1 to the oscilloscope.  

D. Adjust the voltage of the function generator until you read 1 Vrms on the oscilloscope.  

E. Use the cal knob on the oscilloscope to adjust the signal until it fills 7 divisions on the display.

F. Sweep the function generator frequency from 10 Hz to 1MHz.  The signal should not drop below approximately 5 divisions on the screen.(-3dB point)

G. Repeat step 5.11 on Channel 2 using Channel 2 inputs and outputs.

5.12
Check the Frequency Response 10 to 220 KHz.

A. Adjust the Gain knob of channel 1 to “0”. 

B. Apply a 1kHz, 1Vrms signal to the Channel 1 input using a CBL001 cable or an AD045 with a  BNC to BNC cable.  

C. Using a BNC to BNC cable connect the “FLT” output of Channel 1 to the oscilloscope.  

D. Drop 40 dB on the attenuator box and change the gain step knob to “40”. 

E. Adjust the voltage of the generator until you read 1 Vrms on the oscilloscope.  

F. Sweep the function generator frequency from 10 Hz to 220 KHz.  The signal should not drop below approximately 5 divisions on the screen. 

(-3 dB point)

G. Repeat step 5.12 on Channel 2 using Channel 2 inputs and outputs.

5.13
Check the frequency response 10 to 140 KHz.

A. The gain step knob should be set at “40.”  

B. Drop 30 dB on the attenuator box.  

C. Connect the Channel 1 input to the function generator using a CBL001 cable or an AD045 with a BNC to BNC cable.  

D. Using a BNC to BNC cable connect the “FLT” output of Channel 1 to the oscilloscope.

E. Change the input signal from the function generator until the output of the 2200C is reading 10 Vrms on the oscilloscope (at 1 KHz the signal should still fill 7 divisions on the screen).  

F. Sweep the function generator frequency from 10 Hz to 140 KHz.  The signal should not drop below approximately 5 divisions on the screen 

  (-3 dB point).

G. Repeat step 5.13 on Channel 2 using Channel 2 inputs and outputs.

5.14
Check the Frequency Response of the A-Weight. 

A. Return the gain step knob on both channels to “0 

B. Apply a 1 KHz, 1 Vrms signal to the Channel 1 input using a CBL001 cable or an AD045 with a BNC to BNC cable.  

C. Connect the  “WT” output of Channel 1 to the oscilloscope.

D. Make sure the switch located next to the “WT” output for Channel 1 is in the “A” position.  

E. Adjust the generator voltage until the output on the oscilloscope reads

1 Vrms.  

F. Sweep the following frequencies:

	Frequency
	dB level
	Voltage level
	Variance

	1 KHz
	0 dB
	1.000 Vrms
	(0.0 dB

	100 Hz
	-19.1 dB
	0.1087 Vrms to 0.1138 Vrms
	(0.2 dB

	10 Hz
	-70.4 dB
	0.003 Vrms
	(0.4 dB

	10 KHz
	-2.5 dB
	0.7266 Vrms to 0.7776 Vrms
	(0.3 dB

	2.5 KHz
	1.3 dB
	1.138 Vrms to 1.192 Vrms
	(0.2 dB

	25 KHz
	-12 dB
	0.2406 Vrms to 0.2632 Vrms
	(0.4 dB


G. Repeat step 5.14 for Channel 2 using Channel 2 input and “WT” output. 

5.15
Check the frequency response of the C weight. .

A. Return the gain step knob on both channels to “0.” 

B. Apply a 1kHz, 1Vrms signal to the Channel 1 input using a CBL001 cable or an AD045 with a BNC to BNC cable.  

C. Connect the  “WT” output of Channel 1 to the oscilloscope.

D. Make sure the switch located next to the “WT” output for Channel 1 is in the “C” position.  

E. Adjust the generator voltage until the output on the oscilloscope reads 

1 Vrms. 

F. Sweep the following frequencies:

	Frequency
	dB level
	Voltage level
	Variance

	1 KHz
	0 dB
	1.000 Vrms
	(0.0 dB

	100 Hz
	-0.3 dB
	0.9403 Vrms to 0.9915 Vrms
	(0.2 dB

	10 Hz
	-14.3 dB
	0.1445 Vrms to 0.1581 Vrms
	(0.4 dB

	10 KHz
	-4.4 dB
	0.5838 Vrms to 0.6249 Vrms
	(0.3 dB

	2.5 KHz
	-0.3 dB
	0.948 Vrms to 0.988 Vrms
	(0.2 dB

	25 KHz
	-13.9 dB
	0.1928 Vrms to 0.2120 Vrms
	(0.4 dB


G. Repeat step 5.15 using Channel 2 input and “WT” output.

5.16
Check Battery Tray of 2200C 

A. Connect 10 VDC from the DC power supply to the battery tray connectors.(Note:  4 “C” cell batteries may also be used to check proper function of the tray.) 

B. See if the unit powers up properly through the battery tray.

C. Return the unit to production for the final case assembly.

5.17
Verification After the Final Case Assembly

· Obtain a 2200C Final Checklist and mark-off as each step is completed.

A. Connect the external power.  Turn the unit on and observe the overload LED’s on the front of the 2200C.  They should only light up momentarily.  

B. Check the current draw, it should not be over 200mA.

C. Turn the unit off.  Disconnect the external power.

D. Load batteries into the 2200C-battery tray and slide into the unit to ensure proper fit.

E. Turn the unit on to ensure that the unit powers up with batteries.

F. Turn the unit off and remove batteries for shipping.

G. Place a serial number tag on the bottom of the unit.

H. Close the unit(s) out of the S level to the Final level work order.

5.18
Final Test (Semi-Automated)

A. Connect the 2200C to the AC adapter on the test system.  

B. Connect the unit to the test system using an ADP045 and a BNC to BNC cable to the 2200C Input.

C. Connect a BNC to BNC cable to the output of the 2200C and to the input of the HP34401A.

D. Turn on the 2200C.

E. Turn on the computer. 

F. Select the 2200C Test. 

G. Select "All" tests  

H. Follow the online instructions for connections and testing of the unit. 

I. When tests are completed, turn-off and disconnect the unit from the test system.

J. Print and/or save test results.

K. The Flat, A, and C, test results are to be shipped with the unit.  

5.19
Run a noise floor test on the 2200C using a 3100 RTA.
A. Insert a SwitchCraft connector with Pins 1 & 2 shorted into each of the inputs of Channels 1 & 2.  

B. Use a BNC to BNC cable to connect the 2200C’s “FLT” output of channel 1 to the direct input of the 3100 RTA located on the rear of the unit.  

C. Hit the [ATTN] key to turn the 3100 RTA on.

D. Hit the [J] key (RECALL) until the screen below appears.

E. Hit the [R/S] key to put the 3100 RTA in run mode.

F. After the noise floor settles down, (approximately 5 to 10 seconds), Hit the [R/S] key to stop the 3100 RTA.

G. Hit the [PRINT] key to print out the test results. The noise floor should not exceed the limits listed in the chart below: 

H. Repeat step B through G using channel 2 output of the 2200C.  

DISP dB LIMITS FOR NOISE FLOOR TEST

	Filter #
	DISP dB
	Filter #
	DISP dB
	Filter #
	DISP    dB
	Filter #
	DISP       dB

	6
	9
	17
	-9
	28
	-9
	39
	2

	7
	5
	18
	-10
	29
	-8
	40
	3

	8
	3
	19
	-11
	30
	-7
	41
	4

	9
	1
	20
	-12
	31
	-6
	42
	5

	10
	0
	21
	-13
	32
	-5
	43
	6

	11
	0
	22
	-14
	33
	-4
	44
	7

	12
	-1
	23
	-14
	34
	-3
	45
	8

	13
	-2
	24
	-14
	35
	-2
	46
	10

	14
	-3
	25
	-13
	36
	-1
	47
	10

	15
	-5
	26
	-12
	37
	0
	48
	11

	16
	-7
	27
	-11
	38
	1
	49
	11


5.20
Bias voltage check

A.  Using a Switchcraft to Switchcraft cable, connect a 900B pre-amp with a 2640 microphone to the Channel 1 input of the 2200C.  

B. Connect the “FLT” output of channel 1 on the back of the 2200C to the oscilloscope.

C. Insert the microphone into the ½” adapter of a CAL250, power the CAL250 on and check the output of the 2200C at three different bias voltages:


D. At 28V bias your output should be ( .0170 Vrms.

E. At 100V bias your output should be ( .0620 Vrms.

F. At 200V bias your output should be ( .1290 Vrms.

G. (Note: voltages will vary if different microphone is used.)
H. Repeat the previous step on Channel 2 using Channel 2 inputs and outputs. 

5.21
Final Inspection

A. Visually inspect unit for defects (check nuts and connectors).

B. Place a Cal tag on the bottom of the unit below the serial number label.

C. Include the Certification document with this unit. .

6.0
EVALUATION
The work instruction is an evaluation and test procedure.

7.0
RECORDS
Copies of the instrument test results for new instruments will be maintained in paper or electronic format by the Manufacturing Department for at least two years.  Copies of the instrument test results for repaired or re-certified (returned from customer) instruments will be maintained in paper or electronic format for one year by the Repair & Calibration Department.

8.0
REVISION HISTORY

	DCO #
	REV
	DATE
	INITIALS
	CHANGES MADE

	
	A
	10/24/00
	RH
	Initial Release

	263A
	B
	5/9/01
	JEB
	Modified title and clarified applicability in Section 5.0.
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