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User Guide: High Temperature Connector Inspection and Test

fillin "Enter Title of Procedure"Purpose: 
The purpose of this procedure is to describe the process used to inspect and test fired high temperature connectors.

fillin "Enter brief statement of purpose for procedure:"
Responsibilities: 

HCD Department engineering / management is responsible for maintaining this procedure.  Crystal and/or HCD Department technicians are responsible for carrying out this procedure.


fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents: ISO 9001, QAM, QSM, AS9100, CR1040, CR1046

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
1. General Practice

High temperature connectors are visually inspected and tested for insulation resistance after firing.  They are also leak checked via helium leak detection in the HCD or Cables area.  

Visual inspection, Insulation Resistance, and Hermiticity (Leak rate) are tested on 100% of the connectors.  

DO NOT HANDLE ANY OF THE CONNECTOR COMPONENTS WITH BARE FINGERS, USE TWEEZERS, GLOVES OR FINGER COTS.

2. Safety Precautions

The only piece of equipment used in this procedure that presents a safety hazard is the megohmmeter.  Typically, insulation resistance is measured with 100V DC applied across the test leads of the megohmmeter.  While this is DC and not AC voltage, so not life-threatening, incorrect use of the equipment can result in an uncomfortable electrical shock.

3. Equipment and Materials

Stereo-Microscope with fiber optic wand light, U.S.Micro USZ-6B or equivalent

Tweezers


Finger cots or powder free gloves


QuadTech 1863 Megohmmeter, with test leads or equivalent

Ultrasonic cleaner


Lenium 


Various beakers and crystallizing dishes


Drying oven


Vacuum Oven


Helium Leak Detector and accessories


Keithley 6517 Electrometer

4. Visual Inspection Criteria

4.1 Bad seals are defined as seals with void areas between the glass and metal parts, and are cause for rejection.
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Figure 1: Cross Sectional View of Good Seal (Concave) and Bad Seal
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Figure 2: Example of a poor seal. Glass is convex with a void between the glass and metal
4.2 Radial cracks in the glass are cracks that extend from the ID to the OD of the glass, or a portion thereof, and are cause for rejection.
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Figure 3: Examples of Radial Cracks

4.3 Meniscus cracks are typically surface cracks within the meniscus of the glass.  The meniscus is that portion of the glass that wicks up along the metal surfaces at the top and bottom of the seal.  Minor cracking is acceptable in the meniscus.  Consult the engineer with questions.

4.4 Circumferential cracks within the glass are acceptable as long as they do not contact the ID or OD glass-to-metal interfaces.
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Figure 4: Example of a Circumferential Crack

4.5 Contamination in the glass that extends more than 1/2 of the distance between the OD and ID of the glass is cause for rejection.

4.6 Excessive bubbles within the glass is cause for rejection.

4.7 Many of the above reject causes can be rectified through refiring the connectors.  Underfired glass and both cracks and crazing may be recovered by refiring.  Crazing is a network of fine cracks on the surface of the glass. See CR1046 for refiring instructions.
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Figure 5: Example of Crazing
5. Visual Inspection

5.1 Examine both top and bottom surfaces of the seals under the microscope.  Adjust the wand lights as necessary to illuminate the glass seal clearly.

5.2 Inspect 100% of the connectors for the above criteria.  Set questionable or rejectable connectors aside, and sort them by reject criteria.

5.3 Refiring instructions can be found in CR1046.
5.4 Segregate reject parts by placing into the appropriate Non-Conforming product bin.

5.5 Record the quantity of accepted parts on the router, and sign off as required.

6. 
Insulation Resistance Measuring using the QuadTech 1863 Megohmmeter
With the meter set at the conditions in 6.3, with the 100G multiplier, 1 T-Ohm is indicated by the 10-line on the right side of the scale. In order to be acceptable, the needle must move past (to the right of) the 10-line on the scale. If 200V test voltage and multiplier knob is 1T, 1T is indicated by the 1 line.

6.1 If required on the router, allow the parts to sit fully exposed in open atmosphere for at least 4 hours after the last thermal exposure (drying), or coming out of a dessicator.  

6.2 Turn on the QuadTech 1863 Megohmmeter.  (No warm-up is required.) Connect the test leads.
6.3 Set the test voltage per the part drawing or router.  If not specified, set to 100V. Set the multiplier knob to 100G. Test voltage may be set to 200V and multiplier knob to 1Tohm, if 1Tohm is required.
6.4 Set the toggle switch to MEASURE.  Note: Be careful not to touch the metal tips on the test leads when the toggle switch is set to MEASURE.  There will be voltage across the leads at this setting.

6.5 Contact one lead to the pin and the other to the shell / housing. Typically the needle will climb slowly from the left side of the scale to towards the right. 

6.6 IR is specified as a minimum value.  The needle only needs to rise above the specification to be acceptable.  Unless otherwise specified on the drawing or router, the minimum acceptable IR is 1T-Ohm, 10^12 ohms. 

6.7 Measurement time for each test is typically less than 15 seconds but up to 60 seconds is allowed for the parts to reach specification. 
6.8 If the connector is a two-pin design, IR must be tested from both pins to the shell, and from pin-to-pin.  All three must exceed 10^12 ohms at 100V or 200V or the specification called out on the router or drawing.

6.9 If any parts fail IR testing,  first place in drying oven for 20 minutes and retest.  If fails: 
a. Wash parts with lenium in ultrasonics for 5 minutes per HC1018.  
b. Place parts in Pyrex petri dish. 
c. Vacuum bake overnight at 100ºC minimum, allow to cool for 2 hours in a dessicator or dry cabinet.
d. Remove parts from the desicator or dry cabinet and allow them to sit in open air for at least 4 hours before retesting.

e. Make a note on the router if this washing step was necessary. 

f. If any of the parts still fail then see engineering with the failures.

6.10 Record the quantity of accepted parts on the router, and sign off as required.
7. Insulation Resistance Testing using the Keithley 6517 Electrometer

See CR1040 for hardware set up and fixture compensation if necessary.  
7.1 Open the software on the desktop titled “Crystal IR Test”.

7.2 Enter the desired test voltage and time.  Unless otherwise specified, test at 5V for 60s.

7.3 Open the 8002A box and loosen the set screws on either side of the crystals test fixture.

7.4 Pull the test fixture up and off the test posts. 

7.5 Insert the test cable into the test posts as shown in figure 6.
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Figure 6: Cable installed in 8002A test box. Note red lead should go to the Right.

7.6 If the cable lead is too long to fit inside the test box: close the lid with the test lead sticking out of the front and place a weight on the lid to hold it closed. See figure 7. 
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Figure 7: Cable sticking out of the front of the test box.
7.7 Screw the connector onto the cable.

7.8 Click the button on the data capture program to run the test.
7.9 If the measurement indicates that the IR exceeds the minimum acceptable, and is steady and increasing, the test may be stopped and the value recorded. 

7.10 Remove the connector from the cable.

7.11 Repeat 7.7 thru 7.9 for all parts.

7.12 Once all the samples have been measured remove the cable and reinstall the crystals test fixture.
8. Package and Transfer to Stock

8.1 Place the connectors in a plastic zip-lock bag or tray.  Any parts that have pins protruding by more than .05” from the edge of the shell should be placed in appropriately sized trays.  Label the bag or tray with part number, quantity, and date.

8.2 Place the packaged parts onto the “out shelf” for transfer into stock along with the job paperwork in the appropriate folder.
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