Project Name:
2420 Personality Board

TE Number:
TE82807

Part Number:
PCB Assembly - 210000204

Host Platform:
Racal Test System

Fixture ID#:

13
Software:

National Instruments Labview 6.1

Sequencer:

National Instruments Test Stand 1.0.1
UI:


Waters User Interface - RacalUi2.vi
Related Documents:
1. 2420 Personality Board Test Fixture I/O Map

2. 2420 Personality Board Racal Test Fixture Wiring Diagram

3. Performance Specification Model 2420 Personality PCB Doc# 810000204 Rev. A

4. Schematic 2420 Personality Bd. Doc# 710000204 Rev. E

Test Sequence Installation:

1. Copy folder “210000204” from Backup CD (supplied) to E:\Test Applications.

2. Using Notepad open file E:\Racal System\Fixtures.dat .

3. Add line 

“13 - 2420 Personality Card - 21000204 Ver 1.0, E:\Test Applications\210000204\210000204.seq”

4. Save File.

Test Sequence Description:

Sequence File Path:
E:\Test Applications\210000204

Required Files:
210000204.seq

Sequence File Globals:

· WaitValue - Programmable delay, in milliseconds. Used in test step Wait.

· PowerParameters - 2D Array of parameters for the HP 6600x series power supply modules. Each module has a set of programmable parameters: [voltage] [current limit] [trigger channel (1=yes,0=no)] [high limit] [low limit].

· TxBuf - RS232 Transmit Buffer.

· RxBuf - RS232 Receive Buffer.

· Channel – Channel # for 1260-XXX Relay Cards.

· Comm_Delay – Communications Delay, in milliseconds. Time to wait for a response from the CPU2000 to a RS232 command.

Sequence Callbacks:

PreUUTLoop:

Locals - None

Parameters - None

Setup - None

Cleanup - None

Main:

1. Reset to a known state all instruments used.

2. One time configuration of all instruments/resources required to test a UUT.

3. Set relays 1260-118 channels 5 and 12 to enable RS232 and bypass startup diagnostics.

PostUUTLoop:

Locals - None

Parameters – None

Setup – None

Cleanup – None

Main – Resets all instruments.

FileReportOptions:

Locals:

· ResultList - default Test Stand array structure 

Parameters:

· ReportOptions

Setup – None

Cleanup – None

Main:

1. Configures the reports that are saved on disk. Note: only the configuration items that differ from the Station Report Options need be set here.

PrintReportOptions

Locals:

· ResultList - default Test Stand array structure

Parameters:

· ReportOptions

Setup – None

Cleanup – None

Main:

1. Configures the reports that are printed on request. Note: only the configuration items that differ from the Station Report Options need be set here.

MainSequence:

Locals: 

· ResultList - default Test Stand array structure.

· FixtureID - numeric constant = 13. Hardwired to DIO Port in the fixture.

Parameters: - None

Setup:

1. Configure Oscilloscope to capture power-on power supply delays.

2. Turn vacuum on.

3. Test if fixture is down. This step must pass 100 times or fail after 1000 iterations.

4. Test fixture ID. Read DIO port L and compare to the value of Local variable Fixture ID (13).

5. Open relay to Sample side Front-End Board for LOW input current. Required for UUT to initialize properly.

6. Open relay to Reference side Front-End Board for LOW input current. Required for UUT to initialize properly.

7. Wait for scope configuration to complete.

8. Turn UUT power on.

Cleanup: 

1. Turn UUT power off

2. Turn vacuum off

3. Query status of HP 66000x Power Supplies

If error then reset and reinitialize power supplies

Else goto end

Main:

1. Test UUT Power

This Sequence uses the voltage read back capabilities of the HP 66000x series Programmable Power Modules. A sequence step is provided for all 7 modules, however only modules with a non-zero voltage parameter, as specified in FileGlobals.PowerParameters, are actually tested. High and Low Limits are specified in FileGlobals.PowerParameters.

Locals:

·  ResultList - default Test Stand array structure

Parameters – None

Setup: 

1. Wait for power to settle. Time is specified in the Pre Expression.

Cleanup – None

Main:

1. Query and test output voltage of all used HP 6600x power modules.

2. Test Fixture Power


This sequence uses the 1260-138 Multiplexer and the VXI  4152A DMM to measure all UUT onboard power supply voltages and DC reference voltages. After DC voltage levels are tested the DAC power to reference voltage startup delay is measured with the scope. See MainSequence Setup for Scope configuration. High and Low Limits are specified in each sequence step’s Properties page.

Locals:

· ResultList - Default Test Stand array structure

· Index - Number used to specify a –138 Mux channel

Parameters – None

Setup

1. Configure DMM integration time and resolution.

2. Stop the scope.

3. Specify FileGlobal.WaitValue to be 500ms.

Cleanup:

1. Clear –138 Mux specified by the current index, see Locals above.

2. Arm the scope.

Main:

1. The following sequence is repeated for all DC measurements:

1.1. Set –138 Mux

1.2. Wait for DMM to settle

1.3. Read and test data from DMM

1.4. If step 3 fails goto end

Else clear –138 Mux and increment Index

1.5. Repeat for next test point

2. Read and test Scope Measurement 4, Positive Pulse width.

3. Test Beeper
(sheet 10)

This user interactive test sequence displays a window that asks the operator if they heard the Beeper sound when the board was powered up. A YES and NO button is displayed. If the operator answers YES the test will Pass and the test sequence will continue immediately. If the Operator answers NO the test will fail and the test sequence will end immediately. If the operator fails to answer within 10 seconds, the test will timeout and the test sequence will fail, however the test sequence will continue on with the remainder of the test sequence.

Locals:

· ResultList - Default Test Stand array structure

Parameters – None

Setup – None

Cleanup – None

Main:

1. Query Operator for Beeper Status

4. Test Serial Communications
(CPU 2000)

This sequence establishes communications with the CPU2000 board. Failure is probably not caused by the UUT. 

Locals:

· ResultList - Default Test Stand array structure

Parameters -None

Setup:

1. Set FileGlobals.Comm_Delay to 100ms

Cleanup - None

Main:

1. Test Instrument Identification String. Monitor the RS232 serial communications port, wait for up to 10 seconds to receive the instruments identification string. (“2420 Evaporative Light Scattering Detector”)

2. Wait for UUT to Initialize. In this test step the sequence waits up to 1 minute to receive the string (“Initialization Complete”).

3. Test Command Monitor Response. A Carriage Return character is transmitted to the fixture and a “CONSOLE:>” command prompt is expected in return.

5. Test Board ID
(Sheet 10)

This sequence reads the Peripheral I/O Interface Register on the UUT. The data returned is hardwired on the PCB. The Step Properties Pre-Expression loads the transmit buffer with the command line. The receive buffer is tested for The Expected String Value of (0A).

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. Set the Communications delay to 150 ms.

2. Flush the Serial Receive buffer.

Cleanup - None

Main:

1. Read and test the Peripheral I/O Interface. 

6. Test LED Bus
(sheet 10)

This sequence tests the LED bus by writing data to the UUT and reading the data back from a DIO port. The data written will turn all LEDs on and then turn each LED off individually. See step properties for transmit strings, loop definitions and limits data.

Locals:

· ResultList - Default Test Stand array structure

· Index - number used to generate Data and as a loop counter

· Data - number used to hold test data written to the LED Bus

· Read Port - string that defines which DIO port to read

Parameters - None

Setup:

1. Set Communications delay to 150 ms

2. Flush serial receive buffer

Cleanup:

1. Writes 0xFF to the LED Bus, which turns off all LEDs

Main:

1. Read the default (power on) state of the LED bus. 0xFF hex is expected.

2. The rest of the sequence is a loop that executes 8 times and rotates a one through each bit of the LED Bus as follows:

2.1. Generate test data

2.2. Write data via the serial port 

2.3. Read back the data via the DIO port.

7. Test Software Loops
(sheet 13)

This sequence tests the Software Loops bus by writing data to the UUT and reading the data back from a DIO port. The data written will test each bit individually. See step properties for transmit strings, loop definitions and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. Set Communications delay to 150 ms

2. Flush serial receive buffer

Cleanup - None

Main:

1. Read the default (power on) state of the LED bus. 0x0 hex is expected.

2. The rest of the sequence is a loop that executes 8 times and rotates a one through each bit:

2.1. Generate test data

2.2. Write data via the serial port 

2.3. Read back the data via the DIO port.

8. Test Event Inputs

(sheet 2)

This sequence tests the 4 Event Inputs by setting various input threshold levels and testing if the Event occurred. The default state (open) is the highest voltage input level, about 4.8V.

The Low Threshold Level applies a 2.8K-ohm resistor to the input, which yields about 1.6V and should be a True state for the Event. The Intermediate Threshold level applies 6.0K ohms to the input which yields about 2.4V on the inputs and should not change the current state of the Event (hysteresis). The High Threshold Level applies a 13.9K ohms to the input and yields about 3.3V on the input which should be a False state for the Event. Each step that tests a threshold level is configured to loop on itself as many as 10 times before the step fails or until it passes once. See step properties for transmit strings, -118 relay channel numbers, and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. Set Communications delay to 300 ms

2. Flush serial receive buffer

Cleanup:

1. Open –118 relay specified by FileGlobals.Channel

2. Open –118 relay specified by FileGlobals.Channel + 1

Main:

1. Test Inject Start Input

1.1. Expression - setup Transmit string.

1.2. Read and test Event Input default state.

1.3. Set Low Threshold Level.

1.4. Read and test Event Input.

1.5. Set Intermediate Threshold level.

1.6. Clear Low Threshold Level.

1.7. Read and test Event Input.

1.8. Set High Threshold Level.

1.9. Clear Intermediate Threshold Level.

1.10. Read and test Event Input.

1.11. Clear High Threshold Level.

2. Repeat above sequence on Chart Mark Input.

3. Repeat above sequence on Auto Zero Input.

4. Repeat above sequence on Lamp On/Off Input.

9. Test Event Outputs
(sheet 2)

This sequence uses the VXI 4152A DMM to measure the resistance of the 2 Event Outputs. 

Serial port commands are used to change the state of the outputs. Each step that tests a Event Output Relay is configured to loop on itself as many as 10 times before the step fails or until it passes once See step properties for transmit strings, -138 Mux channels, and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup: 

1. Set Communications delay to 300 ms.

2. Configure DMM for Resistance.

3. Flush serial receive buffer.

Cleanup:

1. Clear –138 Mux

Main:

1. Test Event Out 1 as follows:

1.1. Connect Event Output to DMM (-138 Mux).

1.2. Wait for DMM to settle.

1.3. Read and test the DMM data, default state.

1.4. Close the Event Output.

1.5. Wait for the DMM to settle.

1.6. Read and test DMM data, closed state.

1.7. Open the Event Output.

1.8. Wait for the DMM to settle.

1.9. Read and test DMM data, open state.

2. Repeat above test sequence for Event Out 2.

10. Test Analog Output1
(sheet 3)

This sequence tests Analog Output 1 (DAC U9). Absolute accuracy is tested on five points of the output function using the DMM. See step properties for transmit strings, -138 Mux channels, and limits data.

Locals:

· ResultList - Default Test Stand array structure

· Index – used to control the –138 Mux.

Parameters:

· CmdReg – The address of the DAC Command Register

· DD23_DD16 – The upper 8 bits of the DAC Data Register

· DD15_DD8 – The middle 8 bits of the DAC Data Register

· DD7_DD0 – The lower 8 bits of the DAC Data Register

· Send – This byte determines which DAC is being programmed

· Reset – This byte determines which DAC is being reset

Setup:

1. Set Communications delay to 300 ms.

2. Suspend instrument operating system task Acqman.

3. Configure DMM integration time and resolution.

4. Set –138 Mux to connect DAC output to DMM.

5. Flush serial receive buffer.

6. Reset DAC.

7. Configure DAC.

Cleanup;

1. Disconnect DMM from –138 Mux.

2. Resume instrument operating software task Acqman.

Main:

1. Load DAC with hex count 0x0.

2. Wait for DMM to settle.

3. Read and test data.

4. Load DAC with hex count 0x3FFFFF.

5. Wait for DMM to settle.

6. Read and test data.

7. Load DAC with hex count 0x7FFFFF.

8. Wait for DMM to settle.

9. Read and test data.

10. Load DAC with hex count 0xBFFFFF.

11. Wait for DMM to settle.

12. Read and test data.

13. Based on the above 4 data points, calculate the hex count required for a 0.0Vdc output (Zero_Count).

11. Test Analog Output2
(sheet5)

Same as Analog Output 1 but uses different parameter values to access DAC U15.

12. Test Front End Interface
(sheets 18 and 19)

This sequence tests the optically isolated QSPI Interface Bus for Front End Boards. A 1260-188 relay is used to connect and disconnect a high and low current source for both the reference and sample channels. The actual data from the Front End Board is tested only enough to determine if the chip selects are functioning. See step properties for transmit strings and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. Set Communications delay to 300 ms

2. Flush serial receive buffer

Cleanup:

1. Disconnect current source from Sample Input to Front End Board.

2. Disconnect current source from Reference Input to Front End Board.

Main:

1. Read and test data from Sample A/D Converter with low current source.

2. Read and test data from Reference A/D Converter with low current source.

3. Connect high current source to Sample Input.

4. Read and test data from Sample A/D Converter with high current source.

5. Read and test data from Reference A/D Converter with low current source.

6. Connect high current source to Reference Input.

7. Read and test data from Sample A/D Converter with high current source.

8. Read and test data from Reference A/D Converter with high current source.

9. Connect low current source to Sample input.

10. Read and test data from Sample A/D Converter with low current source.

11. Read and test data from Reference A/D Converter with high current source.

12. Connect low current source to Reference input.

13. Read and test data from Sample A/D Converter with low current source.

14. Read and test data from Reference A/D Converter with low current source.

13. Test Contrast Control
(sheet 9)

This sequence tests the UUT’s ability to control the negative bias voltage required by a LCD display to control contrast. _UP and _DWN control signals are software controlled via the serial port. The output is tested at full scale, minimum scale, and then pulsed 32 times to settle at half scale. See step properties for transmit strings, loop parameters, time delay calculations, and limits data.

Locals:

· ResultList - Default Test Stand array structure

· Index – used as a loop counter

Parameters - None

Setup:

1. Set Communications delay to 150 ms.

2. Configure DMM integration time and resolution.

3. Connect DMM to measure output signal VL.

4. Flush serial receive buffer.

Cleanup:

1. Disconnect DMM

Main:

1. Set signal _UP active

2. Wait 5 ms

3. Clear signal _UP

4. Read current output voltage level and calculate time required to achieve max output.

5. Set signal _UP active

6. Wait, delay time calculated in step iv above

7. Clear signal _UP

8. Wait for DMM to settle

9. Read and test maximum output voltage level

10. Set signal _DWN active

11. Wait 5 ms

12. Clear signal _DWN

13. Wait 5 ms

14. Set signal _DWN active

15. Wait, delay time is calculated based on maximum output voltage level change

16. Clear signal _DWN

17. Wait for DMM to settle

18. Read and test minimum output voltage level

19. Set signal _UP active

20. Wait 5 ms

21. Clear signal _UP

22. Wait 5 ms

23. Pulse signal _UP active

24. Wait 5 ms

25. Pulse signal _UP inactive

26. Wait 5 ms

27. Repeat steps xxiii thru xxvi above 32 times

28. Wait for DMM to settle

29. Read and test output voltage level

14. Test Display Interface
(sheet 9)

This sequence uses the serial port, 2 DIO ports and custom display simulation circuit to test the Display Interface Bus on the UUT. Data is read and written to the display interface via serial port commands. When the UUT writes data to the display, the simulation circuit latches the data bus allowing the data to be read asynchronously at DIO port A. Read data, generated by test software and delivered to the simulation circuit from DIO port B, is gated onto the UUT’s display interface bus. Chip selects and read/write signals from the UUT are used to control the read and write bus cycles on the simulation board. Read and write cycles repeat 8 times each rotating a 1 through the data byte. See step properties for transmit strings, loop parameters, and limits data.

Locals:

· ResultList - Default Test Stand array structure

· ReadPort – defines DIO port used to dead data, currently Port A

· WritePort – defines DIO port used to write data, currently Port B

· Index – used as a loop counter

· Data – read and write data variable

Parameters - None

Setup:

1. Set Communications delay to 150 ms.

2. Enable DIO port for write operations

3. Flush serial receive buffer.

4. Set Wait time delay used throughout this sequence to 200 ms

Cleanup - None

Main:

1. Generate test data

2. Write data to display interface

3. Wait

4. Read and test data at DIO port A

5. Repeat 7 more times starting at step i

6. Reset loop index

7. Generate test data

8. Write test data to DIO port B

9. Wait

10. Read and test data from serial port command

11. Repeat 7 more times starting at step vii

15. Test Keypad Interface

(sheet 10)

This sequence tests the keyboard interface logic. The keyboard interface logic consists of a 5-bit write register (column data) and a 5 bit read register (row data). The registers are accessed via serial port commands. Write data, generated via serial port commands, is output on signals _X1 thru _X5 and are read and tested on the DIO read port. Read data, generated by test software and output on the DIO write port is read on signals _Y1 thru _Y5 via serial port commands. See step properties for transmit strings, loop parameters, and limits data.

Locals:

· ResultList - Default Test Stand array structure

· ReadPort – defines DIO port used to dead data, currently Port H

· WritePort – defines DIO port used to write data, currently Port I

· Data – read and write data variable, initialized to 0xFF hex

Parameters - None

Setup:

1. Set Communications delay to 150 ms.

2. Flush serial receive buffer.

3. Enable DIO port for write operations.

4. Suspend instrument operating system task Keyscan

5. Set Wait time delay used throughout this sequence to 250 ms

Cleanup:

1. Disable DIO write port

2. Resume instrument operating system task Keyscan.

Main:

1. Set all column data bits inactive

2. Wait

3. Read and test column data on DIO port

4. Set column data bit _X1

5. Wait

6. Read and test column data on DIO port

7. Set column data bit _X2

8. Wait

9. Read and test column data on DIO port

10. Set column data bit _X3

11. Wait

12. Read and test column data on DIO port

13. Set column data bit _X4

14. Wait

15. Read and test column data on DIO port

16. Set column data bit _X5

17. Wait

18. Read and test column data on DIO port

19. Set all row bits inactive on DIO write port 

20. Wait

21. Read and test row data from serial port

22. Set DIO write port bit _Y1

23. Wait

24. Read and test row data from serial port

25. Set DIO write port bit _Y2

26. Wait

27. Read and test row data from serial port

28. Set DIO write port bit _Y3

29. Wait

30. Read and test row data from serial port

31. Set DIO write port bit _Y4

32. Wait

33. Read and test row data from serial port

34. Set DIO write port bit _Y5

35. Wait

36. Read and test row data from serial port

16. Test Lamp Control
(sheet 4)

This sequence tests the Lamp Control function. Serial port commands are used to turn the Lamp voltage on and off. The DMM is connected to the lamp output through a 1260-138 multiplexer. See step properties for transmit strings, -118 relay channel numbers, and limits data.

Locals:

· ResultList - Default Test Stand array structure

· Index – Variable used to store the multiplexer channel number.

Parameters: None

Setup:

1. Set Communications delay to 300 ms.

2. Configure DMM.

3. Set Multiplexer.

4. Flush serial receive buffer.

Cleanup:

1. Clear Multiplexer.

2. Turn Lamp Off.

Main:

1. Test Default Lamp State (OFF).

2. Turn Lamp On.

3. Test Lamp ON state.

4. Turn Lamp Off.

5. Test Lamp is OFF.

17. Test PMT High voltage
(sheet 14)

This sequence tests the High Voltage Control circuit. The test loads the DAC with a hex count and then tests the High Voltage Output. This is repeated several times at three different points along the DAC’s output function. The High Voltage Output is wired to a resistive voltage divider that attenuates the output approximately 12.5:1 so it can be measured with the DMM. The DMM is connected to the divider through the 1260-138 Multiplexer. See step properties for transmit strings, -138 Mux channels, and limits data.

NOTE: This test has been seen to fail erroneously due to the high voltage output arcing somewhere inside the fixture. The fixture has been modified to isolate the high voltage circuit, but occasionally still fails. This only occurs when testing the higher voltage output settings. For this reason maximum output, 1250V is not tested. Should a board fail at 750 or 1000V lift and reseat the board before retesting.

CAUTION: HIGH VOLTAGE PRESENT DURING TESTING AND CAN CAUSE SERIOUS INJURY
Locals:

· ResultList, Default Test Stand array structure

· Index – used to control the –138 Mux.

Parameters - None

Setup:

1. Set Communications delay to 250 ms.

2. Suspend operating system task Acqman.

3. Configure DMM integration time and resolution.

4. Set –138 Mux to connect DAC output to DMM.

5. Flush serial receive buffer.

6. Enable PMT Output Voltage, close –118 relay 2.

Cleanup:

1. Set PMT Output Voltage to 0V.

2. Disconnect –138 Mux from the DMM.

3. Disable PMT Output Voltage, open –118 relay.

4. Resume operating system task Acqman.

Main:

1. Test output function at 0V, default.

2. Test Output function at 250V.

2.1. Load DAC input register with data.

2.2. Instruct DAC to use the data.

2.3. Wait for the DMM to settle.

2.4. Read and test output voltage.

3. Repeat with data at 500V.

4. Repeat with data at 750V.

5. Repeat with data at 1000V.

18. Test Pressure Transducer
(sheets 6 & 7)

This sequence uses the on-board Multiplexed ADC to test the Pressure Transducer. The Transducer is tested for valid output at atmosphere. If first pass yield becomes an issue, limits can be adjusted to compensate for test location, altitude. See step properties for transmit strings and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. None

Cleanup

1. None

Main:

1. Read and test ADC Transducer data.

19. Test RTD Current Sources (Sheets 6, 12, and 15)

This sequence tests the precision current sources used for the various RTDs. The test uses the Multiplexed ADC and the onboard calibration circuit to test both the 2.5mA and 1.0mA current sources. 10 data points are acquired and averaged to reduce the effects of noise. See step properties for transmit strings and limits data.

Locals:

· ResultList - Default Test Stand array structure

Parameters - None

Setup:

1. Set Communications delay to 250 ms.

2. Suspend operating system task Acqman.

3. Flush serial receive buffer.

Main:

1. Set Calibration source to measure the 1mA current source.

2. Wait 1 second for ADC to settle.

3. Read and test ADC data.

4. Set Calibration source to measure the 2.5mA current source.

5. Wait 1 second for the ADC to settle.

6. Read and test ADC data.

20. Configure Scope to test 5V Heater drive.

21. Test External Column Heater

This sequence tests all the functions associated with the External Column Heater Circuitry. High and low temperature resistors are switched in and out of the RTD circuit. Temperature is then obtained and tested from the UUT’s multiplexed ADC. ID bits are applied by writing bit patterns from DIO port D then read back from the serial port interface to the UUT.  Electronic load module 1 is used as a heater load. The voltage read back function of the Electronic Load module is used when the programmed output power is at 100%. For heater output power levels other than 100% the Oscilloscope is used to measure amplitude, frequency and duty cycle. See step properties for transmit strings and limits data.

Locals:

· ResultList - Default Test Stand array structure

· Write_Port – DIO port number used to test ID bits (Port D).

· Data – Used to manipulate data written to ID bits.

· Index – Variable used to select a 1260-138 Mux channel (40).

Parameters – 

· Load_Channel – Electronic Load channel number (1).

Setup:

1. Set Communications delay to 150 ms.

2. Select the Scope Mux channel.

3. Select Electronic Load channel.

4. Turn electronic Load channel ON.

5. Flush serial receive buffer.

Cleanup

1. Turn heater output power OFF.

2. Turn Electronic Load OFF.

3. Clear –138 Mux.

Main:

1. Test Column ID Bits

1.1. Write data to DIO port.

1.2. Read and Test ID bits.

1.3. Increment data, if data = 7 then stop else repeat.

2. Test Heater Control

2.1. Set Heater output power level 100%.

2.2. Test output voltage.

2.3. Set Heater output power level 50%

2.4. Test frequency.

2.5. Test duty cycle.

2.6. Test amplitude.

3. Test External Column RTD

3.1. Switch in low temperature resistor.

3.2. Wait for System to acquire data.

3.3. Read and test temperature data.

3.4. Switch in high temperature resistor.

3.5. Wait for System to acquire data.

3.6. Read and test temperature data.

3.7. Disconnect high temperature resistor.

22. Configure Scope to test 24V Heater drive.

23. Test Nebulizer
(sheets 15 & 17)

This sequence tests the Nebulizer controls and RTD circuits. High and low temperature resistors are switched in and out of the RTD circuit. Temperature is then obtained and tested from the UUT’s multiplexed ADC. The Under Pressure Switch input is tested with a –118 relay. A –120 power relay is used for the Over Temp Switch. Electronic load module 2 is used as a heater load. The voltage read back function of the Electronic Load module is used when the programmed output power is at 100%. For heater output power levels other than 100% the Oscilloscope is used to measure amplitude, frequency and duty cycle. The Gas Pressure DAC is tested by writing a hex count to the DAC’s digital interface and testing the output voltage with the DMM. See step properties for transmit strings and limits data.

Locals:

· ResultList – Default Test Stand array structure

· Index – Variable used to select a 1260-138 Mux channel (41).

· Output – Variable used to manipulate the digital count for the Gas Pressure DAC (0).

Parameters – 

· Load_Channel – Electronic Load channel number (1).

Setup:

1. Set Communications delay to 150 ms.

2. Configure the DMM to measure voltage.

3. Select the Scope Mux channel (41).

4. Select the DMM Mux channel (14).

5. Select Electronic Load for the Solenoid shutoff valve.

6. Turn electronic Load ON.

7. Select Electronic Load for the Nebulizer Heater.

8. Turn Electronic Load ON.

9. Flush serial receive buffer.

Cleanup

1. Turn heater output power OFF.

2. Open Under Pressure Switch relay.

3. Open Over Temp Switch relay.

4. Select Electronic Load 2.

5. Turn Electronic Load OFF.

6. Select Load Channel 6.

7. Turn Electronic Load OFF.

8. Clear –138 Mux for Scope.

9. Clear –138 Mux for DMM.

10. Program Gas Pressure DAC for 0V.

Main:

1. Test Under Pressure Switch

1.1. Test Under Pressure Switch default state (open).

1.2. Close Under Pressure Switch relay.

1.3. Test Under Pressure Switch.

1.4. Open Under Pressure Switch relay.

1.5. Test Under Pressure Switch.

2. Test Nebulizer Heater Control

2.1. Close Over Temp Switch

2.2. Test Heater power is off (default).

2.3. Set Heater output power level 100%.

2.4. Test output voltage.

2.5. Set Heater output power level 50%

2.6. Test frequency.

2.7. Test duty cycle.

2.8. Test amplitude.

3. Test Nebulizer RTD

3.1. Switch in low temperature resistor.

3.2. Wait for System to acquire data.

3.3. Read and test temperature data.

3.4. Switch in high temperature resistor.

3.5. Wait for System to acquire data.

3.6. Read and test temperature data.

3.7. Disconnect high temperature resistor.

4. Test Solenoid Shutoff valve

4.1. Select Electronic Load Module 6.

4.2. Test Shutoff Valve is OFF.

4.3. Turn Shutoff Valve ON.

4.4. Test Shutoff Valve is ON.

4.5. Turn Shutoff Valve OFF.

4.6. Test shutoff Valve is OFF.

5. Test Nebulizer Gas Control DAC

5.1. Set Communications delay to 300 ms.

5.2. Program Gas Control DAC.

5.3. Read and test DMM.

5.4. If Local variable Output < 5 then

Increment local variable Output and jump to step 2

Else end.

24. Test Drift Tube
(sheet 15)

This sequence tests the Drift tube controls and RTD circuits. High and low temperature resistors are switched in and out of the RTD circuit. Temperature is then obtained and tested from the UUT’s multiplexed ADC. The same –120 power relay is used for the Over Temp Switch. Electronic load module 5 is used as a heater load. The voltage read back function of the Electronic Load module is used when the programmed output power is at 100%. For heater output power levels other than 100% the Oscilloscope is used to measure amplitude, frequency and duty cycle. See step properties for transmit strings and limits data.

Locals:

· ResultList – Default Test Stand array structure

· Index – Variable used to select a 1260-138 Mux channel (44).

Parameters – 

· Load_Channel – Electronic Load channel number (1).

Setup:

1. Set Communications delay to 150 ms.

2. Select the Scope Mux channel (44).

3. Select Electronic Load for the Drift Tube Heater.

4. Turn Electronic Load ON.

5. Flush serial receive buffer.

Cleanup

1. Turn heater output power OFF.

2. Open Over Temp Switch relay.

3. Turn Electronic Load OFF.

4. Clear –138 Mux for Scope.

Main:

1. Test Drift Tube Heater Control

1.1. Close Over Temp Switch

1.2. Test Heater power is off (default).

1.3. Set Heater output power level 100%.

1.4. Test output voltage.

1.5. Set Heater output power level 50%

1.6. Test frequency.

1.7. Test duty cycle.

1.8. Test amplitude.

2. Test Nebulizer RTD

2.1. Switch in low temperature resistor.

2.2. Wait for System to acquire data.

2.3. Read and test temperature data.

2.4. Switch in high temperature resistor.

2.5. Wait for System to acquire data.

2.6. Read and test temperature data.

2.7. Disconnect high temperature resistor.

25. Test Optics
(sheet 16)

This sequence tests the Optics controls and RTD circuits. High and low temperature resistors are switched in and out of the Thermistor circuit. Temperature is then obtained and tested from the UUT’s multiplexed ADC. A 1260–120 power relay is used for the Over Temp Switch. The Heater Present input is controlled with a –118 relay. Electronic load module 3 is used as the Exhaust Heater load. The voltage read back function of the Electronic Load module is used when the programmed output power is at 100%. For heater output power levels other than 100% the Oscilloscope is used to measure amplitude, frequency and duty cycle. Electronic Load Module 4 is used as the 11W Optics Heater load. See step properties for transmit strings and limits data.

Locals:

· ResultList – Default Test Stand array structure

· Index – Variable used to select a 1260-138 Mux channel (42).

Parameters – 

· Load_Channel – Electronic Load channel number (3).

Setup:

1. Set Communications delay to 150 ms.

2. Select the Scope Mux channel (42).

3. Select Electronic Load for the Optics Exhaust Heater.

4. Turn Electronic Load ON.

5. Select Electronics Load for the 11W Optics Heater.

6. Turn Electronic Load ON.

7. Flush serial receive buffer.

Cleanup

1. Turn Exhaust Heater output power OFF.

2. Open Over Temp Switch relay.

3. Open Heater Present relay.

4. Clear –138 Mux for Scope.

5. Turn Electronic Load 3 OFF.

6. Turn Electronic Load 4 OFF.

Main:

1. Test 11W Optics Heater

1.1. Select Electronics Load channel 4.

1.2. Read and test Voltage.

2. Test Heater Present input.

2.1. Test Heater Present bit default state (off).

2.2. Close –118 relay.

2.3. Test Heater Present bit ON.

2.4. Open –118 relay.

2.5. Test Heater Present bit OFF.

3. Test Exhaust Heater Control

3.1. Select Electronic Load channel 3.

3.2. Turn Heater output OFF.

3.3. Test Output voltage OFF.

3.4. Set Heater output power level 100%.

3.5. Test output voltage 100%.

3.6. Set Heater output power level 50%

3.7. Test frequency.

3.8. Test duty cycle.

3.9. Test amplitude.

4. Test Optics Thermistor

4.1. Switch in low temperature resistor.

4.2. Wait for System to acquire data.

4.3. Read and test temperature data.

4.4. Switch in high temperature resistor.

4.5. Wait for System to acquire data.

4.6. Read and test temperature data.

4.7. Disconnect high temperature resistor.

