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User Guide:  ELE Automated Test Executive Process (EE162)

The purpose of this users guide is provide direction to the General Electronic Product (GEP) Calibration Technicians on how to use the automated test systems for applying acceptance tests necessary to qualify products with regard to the manufacture specification.

The Serial and Parallel GEP ATE test executive calibration and test software provides up to 16 channels of data collection.  The GEP ATE test systems are designed to calibrate a variety of General Electronic Products manufactured by PCB as well as providing the capability to test competitor models.  These test systems supplement most of the existing acceptance test procedures documented for “bench top” workstations.  Where acceptance tests describe the manual method of calibrating certain products, this optional test process follows the same requirement for qualifying the product to meet the manufactured specification.  Included in the software is a feature called “View Connection Instructions”. By accessing this feature, the operator can view specific test disgrams for a specific model.  An example of this can be observed in figure # 16 of this document.  Below is a list of equipment used to calibrate General Electronic Products when using these systems:

1- 483C Series 8-channel signal conditioner (used with Serial GEP ATE system)
2- Test Interface Box 55057-01 for Serial GEP ATE (Powered by a 441A101 or equivalent enclosure designed to output DC volts) for 16 channel ICP or Charge units under test (UUT)
3- 48x Phidget 4 Channel Switch Box 68369-01 for Parallel GEP ATE system (1 or 2 boxes can be used).
4- Computer equipped with 18 bit data acquisition board (used with Serial GEP ATE calibration software)
5- NI PXIe-1073 Chassis containing up to 5 DSA test cards (used with Parallel GEP ATE calibration software)
6- 012 cables for ICP mode input and output

7- 003 (low noise) cables for Charge input
8- 401B04 for ICP input of the 68369-01 Phidget Switch Box (used with Parallel GEP ATE)
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Parallel GEP ATE Test System 
The Serial GEP ATE test interface box and 8-channel signal conditioner are shown in Figure # 1.  The Parallel GEP ATE test interface box used with a PCB model 401B04 sensor simulator are shown in Figure # 18.
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8-Channel Signal Conditioner (Used for calibrating in-line charge amplifiers)
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Serial ATE Test Interface Box
Figure # 1
There are 3 basic configurations used to calibrate the variety of PCB General Electronic Products when using the Serial GEP ATE test system.  These include, but are not limited to, Voltage mode (ICP) signal conditioners, Charge mode and Dual mode signal conditioners and In-line Charge Amplifiers. The In-line Charge amplifiers also have a Differential input configuration that is calibrated using this ATE equipment. There also is a 4th configuration, which does not use the Interface Box, and is only used when testing the EchoPlus Wireless products.  Reference ATE User Guide Wireless Products addendum.
The basic setup for testing a Voltage mode (ICP) model is displayed in figure # 2.  This example shows channel # 1 of test interface box coupled with a PCB model 480E09 UUT.
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Figure # 2
The basic setup for testing a multi-channel Voltage mode (ICP) model is displayed in figure # 3.  This example shows channel # 1 of the test interface box coupled with channel # 1 of a PCB model 482M179 UUT (For automated testing, all 8 channels would be connected.)
NOTE:  The RS-232 cable connections are typically external for models 482C’s and 443’s and internal for model 483C.
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Figure # 3

The basic setup for testing a dual mode signal conditioner (ICP/Charge) is displayed in figure # 4.  This example shows both ICP and CHG inputs from channel # 1 of the test interface box coupled with a PCB model 443B102 UUT.
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Figure # 4
The basic setup for testing an In-line Charge Amplifier (422 Series) is displayed in figure # 5.  This example shows the use of the 483C series signal conditioner as the supply voltage for the UUT.  Both ICP and CHG inputs from channel # 1 of the interface box are coupled to the 422xxx UUT.
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Figure # 5
Differential In-line Charge Amplifiers
The Test Interface Box is used to provide the input signals and monitor the output of the unit under test. The Channel 1 connections are used to provide the in-phase (+) input signal and monitor bias voltage along with output sensitivity.  The out of phases (-) input and monitor signals are handled using the EXT CAL and 422M205 OUTPUT BNC connections. The (-) input connection requires an external source capacitor in line with the UUT since the Test Interface Box only has source capacitors in the channel 1 through 16 at UUT Charge BNCs.
422M214

The basic setup for testing an In-line Charge Amplifier with Differential Input (422M214 Series) is displayed in figure # 6.  This example shows the use of the +24Vdc  as the supply voltage for the UUT.  The output signal from the UUT is split, using the Output Fixture 54381-01 to separate the Bias voltage from the Sensitivity to the interface box.
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Figure # 6 – 422M214 Test Setup

422M180 and 422M175
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Figure # 7 – Test Setup

422M182 
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Figure # 8 – Test Setup

422M200 
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Figure # 9 – 422M200 Test Setup

The operator accesses the software and identifies the UUT from a drop down menu (See figure # 10).  Test routines are generated by using the manual acceptance test of the UUT.  

NOTE:
When new product test definitions are entered into the ATE software for automated testing, the electronics calibration technician works with the ATE software developer to design the test input requirements outlined in the acceptance test procedure for the UUT.  This is a higher level of access and requires the familiarity of the software as shared by the ATE developer.  Production technicians do not have access to installing new profiles unless determined to be qualified by the ATE developer.
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Figure # 10
User Guide Wireless Products Addendum:
The basic setup for Calibration and test of the EchoPlus Wireless Junction Box follows:

1. Turn off power to the 16 Channel ATE Interface Box.  Disconnect the 18-bit DAQ board cable from the Interface Box rear panel and connect it to the input of a NI BNC-2110.  Connect a 9 pin serial cable from the station PC RS232 connector to the EchoPlus Wireless Junction Box RS232 connector.
2. Remove 3 pin phoenix connectors from the power input and channel 1 in the UUT.   Using Fixture #104, clip 24 VDC power to the 24V (+) and RETURN (-) using the connector that has header pins already installed to clip your leads to. Use the other one to connect Channel 1 (+) and (-) to the source follower and you can use these fixture connectors to test all units. The T connector is connected to ao0 on the BNC 2110. The source follower is connected to the T connector.  The T connector is also connected to ai0 on the BNC 2110.  Reference Figure # 11 below.
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Figure # 11
3. From the desktop shortcut, open the test program Echo Wireless Sensor Cal Test, illustrated in Figure # 12.
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Figure # 12
4. Apply +24v power. All 8 blue LED’s should flash.
5. Enter the 5-digit unit ID number and the unit serial number in “Enter Unit Parameters” section. The ID Number is the lowest number (channel 1).

6. Click <Get Unit Info> control and follow the dialog instruction. The Sensor ID displayed under the “Sensor Configuration Parameters” section should match the ID number you entered. If it doesn’t, enter the correct one in the “ID Number:” field from the unit label, then click <Write Sensor ID> control. Verify it matches once the write completes.

7. Click <Configure Unit for Cal> control and follow dialog instruction. When complete the Time Interval should display 00:00:36. If you are performing a full calibration, skip to step 9.

8. FOR TEST ONLY, NO CALIBRATION: Click once in the empty space below the scroll bar which takes you to the expert panel. Under “Save Results From”, place a checkmark in the Calibration box which changes it to Test Only. Click above the scroll bar to return to the test panel. Enter the voltage levels and frequencies manually from yellow NOTE on test screen, one at a time, and click <Generate Level at Frequency>.  Once the Measured Input Level display indicates the measured input level, click <Read UUT Output> control for either the 100Hz and 5000Hz  tests.  The measured result and a pass/fail indicator will appear in the “UUT OUTPUT Measurement” section.
9. Click <LF CALIBRATION> control.  A Set Input Level window will pop up for a few seconds, no action is required. Follow dialog instructions until a green PASS LED is displayed. It may take a few attempts to bring gain into tolerance. Limits are +/- 2%. When instructed to wait until all 8 LED’s are lit, wait a few seconds after they are lit to click OK to avoid COMM errors.

NOTE: If you receive an ERROR 21 COMM RESPONSE ERROR during calibration, you must click red STOP button, close program, power cycle unit and restart from the beginning. Rebooting the PC may be necessary to clear the program error. No need to Configure Unit again if time interval is still 36 seconds. 

10. Click <HF CALIBRATION> control and repeat step 9.
11. When both gains have passed, click Save & Print.

12. Select appropriate As Found & As Left conditions. Enter current Temp & Humidity.
13. Choose OK for remaining dialogs to set unit back to shipping conditions. Verify Time Interval switches back to 8 hours. 

14. Generate and affix a calibration sticker to the inside of the unit, just below the Channel ID label as shown in Figure # 13.
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Figure # 13
15. Replace unit’s original 3 pin Phoenix connectors.  
User Guide Microphone Pre-amp Products Addendum:
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Figure # 14
GEP ATE Parallel Test System test executive user interface:
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Figure # 15

1. A test connection diagram appears for the model tested when <View Connection Instructions> is pressed (An example for model 482C15 is displayed in Figure # 16).  All test model definitions include a test connection diagram similar to what is displayed below. 
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Figure # 16
2. The Parallel GEP Test system can test up to 8 channels of ICP signal conditioner product simultaneously.  This significantly reduces test time for ICP multi-channel products such as, but not limited to, the 482 and 483 series ICP® conditioning products. An example of the simultaneously sampled channels is demonstrated in Figure # 17.
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Figure # 17
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Figure # 18
Test Interface Box
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