Universal Front-End Tester Description

Phase I:

PC based tester for new 2414 detector Front-End/Pre-amp board.

Phase II:

Upgrade existing 2487 Front-End Tester to new architecture.

Phase III:
Add fixture for 2475 Front-End board, and install identical systems.

Phase I Tasks

1. Study documentation for 2487 Front-End Board.

2. Study documentation for 2414 Front-End Board.

3. Study documentation for 2487 Front-End Tester.

4. Study Test Specification and Procedure for 2487 Front-End Tester.

5. Study 2487 Analog Front-End Performance Spec.

6. Create functional block diagram for Universal Front-End Tester.

7. Create system layout or concept drawing for packaging.

8. Write Tester concept description.

9. Test Labview drivers for Keithley 236 SMU.

10. Develop Labview drivers for 2414 CPU interface.

11. Develop Labview drivers for 2487 CPU interface.

12. System design.

13. Fixture design.

14. Software development.

Design Concept


The test system will be a PC based, floor standing, portable, desk height electronic cabinet. The electronic cabinet will contain the instruments and PC. 

A Fixture Base Unit will be permanently mounted on top of the electronic cabinet. The Base Unit will contain signal breakout blocks, UUT power supplies, a National Instruments ER-16 board, and other instrument interface components. The ER-16 Relay board will be used to switch power and signal on/off during UUT loading/unloading. The Base Unit will be mounted on hinges to provide access to components and wiring. A 96-pin ZIF connector will facilitate the interface to the UUT fixtures.

UUT fixtures will be unique for each Front-End board assembly. Fixtures will contain a CPU and/or Personality board for UUT control, a hinged metallic box for UUT shielding, and bang buttons for operator control. Standard test probes will be used where possible.

The operator interface will be a 15-17 in. monitor displaying Labview panels, a standard keyboard for serial number input, and a mouse for test selection. Barcode input can be used if barcodes can be added to assemblies. It has not yet been determined where to locate the operator interface components.

Instruments

1. Keithley 236 Source Measure Units – Two Keithley 236 SMU’s are used to simulate the photo-detector. One unit cannot be muxed because of noise and loss considerations. A GPIB interface is provided for external program control and data transfer. Even if the Model 236 SMU is overkill for the 2114 and 2475 Front-End boards, they must be used to maintain compatibility with the existing 2487 boards. These units have a 100-fA resolution. (1X10-13).

2. Rack Mount PC – Used for instrument control, operator interface, data reporting/logging.







3. Fixture/UUT power – The 2487 detector system power supply can be used to power the UUT and/or a CPU card.

4. PCI-6503 Multifunction I/O card – This low-cost multifunction I/O card for the PC provides 16 12-bit analog inputs, 32 digital I/O bits, 2 12-bit analog outputs, and 2 24-bit timer/counters. The DIO will be used for program and fixture control. The Analog Inputs will be used to monitor power supplies. The counter/timers will be used to monitor system/UUT clocks.

5. PCI-GPIB card – This card facilitates external instrument control and data transfer for the PC.

Note: Since the Front-End detector boards were designed to operate under specified conditions I feel it would be beneficial to monitor the conditions provided by the CPU/Personality Boards. This will ensure that the Front-End detector boards will work with all CPU/Personality boards and not just with the one embedded within the fixture and will aid in fixture troubleshooting should one become defective.

Fixture Design

Each UUT model will require its own fixture with CPU and Personality board. Each CPU board provides a RS232 port, a GPIB port, and a command set which will allow Labview to configure and acquire data from the UUT. The UUT must be completely shielded in a metallic enclosure. The QSPI bus and power supplies can interface to the UUT through test probes, but the voltage/current source must be connected to the UUT directly via Triax cables, provided with the SMU’s. 4 DIO bits will be hardwired in the fixture, for fixture ID. Another DIO bit be used to indicate UUT present, and another DIO bit can be used to indicate shield box closed.

A 96-pin ZIF Connector built into the fixture will facilitate fixture interface to the Base Unit.

Note: The use of probes and DIO bits can only be used if it is determined that they don’t interfere with UUT test specs. Personality boards provide linear regulators for power supplies used on the UUT as well as optical isolation of the QSPI bus lines

Software Design

Labview software will provide the same basic functionality as the current 2487 Front-End Tester:

1. Automatic testing:

Runs complete set of fully automated tests. Operators need only load/unload UUT and enter serial number when prompted.

2. Diagnostic/Debug testing:

Allows operator to select and continuously execute a single test.

3. System Administration/Configuration:

Configure run time report options. Configure run time data logging options.

Edit test specs. Enter P. M. and calibration due dates.

4. System Diagnostics:

Facilitates online testing of system resources.


Major Tasks:

1. Operator  Interface

2. System Initialization

3. Error Handling

4. Test Sequence

5. Printed Reports

6. Data Logging

Files required:

1. Executables and all sub-routines.

2. Parameters file - Run time options, Calibration/P. M. dates, and test specs.

3. UUT report file.

