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F-Disk HDI Lamination Procedure

Lamination Fixture (Press) Preparation:

1. Handle all steps in the lamination with gloves to keep the pieces clean.  Also watch for any stray particles which would show in the lamination.

2. Run the 1.8mm ream through the pin holes to be sure they are free of glue.

3. Check the underside of the base of the press and be sure the pin cover plate is attached.

4. Check the 6 (1.8mm) pins carefully under magnification to be sure that all the glue is cleaned off.  After cleaning wipe carefully with clean alcohol wipe.

5. Insert the 6 pins into the base plate, through the holes in the thin silicon rubber sheet.  The rounded end goes up.

6. Be sure the silicon layer and top surface of the press are clean.  Check for any particles large enough to cause a mark in the lamination.

Lamination pieces preparation:

1. For each trimming operation be sure the razor blade edge is fresh and sharp otherwise the material will not have a smooth cut edge.

2. Two .002” Tedlar pieces trimmed using fixture B.   Punch the .073” holes, using the .073” drill blanks, before cutting the pieces to the correct length.

3. Two .002” Tedlar pieces using fixture X (.366).  Punch .073” holes and carefully trim only the edge toward the X.  the other 3 edges can be oversized.

4. One .001” thermally conductive Kapton (mT Kapton) piece using fixture X (.367).  Punch the .073” holes and trim both of the long edges carefully.  The short sides can be oversized.  The edge toward the X is critical and may be cut with the blade upright to give a tiny bit of oversize
5. Three pieces (one of each shape) of precut Ablefilm.

6. Eight .002” Kapton rings, with .073” ID and .098” OD.

7. Two .002” Tedlar shim pieces.  These are made by trimming on the V fixture and punching the .073” holes.  Use the two small unlabeled pieces, which have two .073 holes.  Place these over the pins on the V fixture and cut out the shape.   This piece acts as a shim and as a control for the spread of the Ablefilm. 

8.  Six circles of conductive epoxy .110” (#35) OD.

9. One .002” Tedlar piece trimmed using fixture V.  Punch the .073” holes before trimming and then only the edge toward the V must be carefully trimmed.  The remaining 3 edges may be oversized.

10. 4811 HDI should have passed the electrical test and also the physical check with the microscope.  Electronic data base on the web should contain all the information on each HDI as well as the paper traveler.

11. 4611 HDI should have passed the electrical test and also the physical check with the microscope. Electronic data base on the web should contain all the information on each HDI as well as the paper traveler.

12. Bare jumper should be numbered and then have a careful physical check for plating problems and shorts.  All information on the jumper should be recorded in the data base as well as the traveler.  Only those that pass the inspection should have the 100 MT Kapton with 8043 adhesive laminated.  See jumper cover layer lamination section.

13. Select on piece of Beryllium; be sure to handle this material safely, with gloves and no marking or bending.  The paper data sheet for the selected Beryllium piece should be inserted into the traveler and tracked in the data base.

Jumper Cover Lamination:

1. Using the prepared vacuum fixture.  This has vacuum control plate attached

.

2. Select the 100MT Kapton jumper cover piece.  This should have one corner notched off.  This corner will end up towards the marked corner on the fixture.

3. Loosen on corner of the adhesive cover.  Then place the cover layer onto the vacuum fixture, glue side up.  Suck the cover layer down with full vacuum.

4. Using tweezers to control the cover layer, the glue sticks to the gloves too easily, lift the clear glue cover slowly off the piece.  Do not allow the piece to fold or bend.

5. Now using the reduced vacuum, controlled by air and the vacuum throttle valves, Align the cover layer with the four holes, to more the piece around use the tweezers and be careful to not mark the surface.

6. When properly positioned, switch the air valve off and use full vacuum again to hold it in place.

7. The numbered and inspected jumper should be placed face up on a press base over the correct pins.  The jumper should be place with the closer spaced bond pads toward the center of the base.

8. Flip the vacuum fixture over and use the 3 large pins on the base to position over the jumper.  Slide down the 3 large pins until the adhesive cover makes contact with the jumper.  Turn off the vacuum and turn on the air.  This will release the cover layer and it is laminated to the jumper.

Assembling the HDI for lamination:

1. Place one of the large (2”x3”) pieces of Tedlar, cut on fixture B, over the pins on the press.  Smooth it into place.

2. Place the two pieces of Tedlar, cut on fixture .386 X, over the pins on the press.  Be sure the carefully trimmed edge faces into the center of the press.

NOTICE THE ORDER—HDI FIRST THEN 100MT KAPTON

3. Place the 8-chip HDI face down over the pins.  Tape the flexible cable to the press.  Be sure the tape is outside the lamination area.

4. Place the mT Kapton piece, cut on fixture .387 X, over the pins on the press.  Be sure the carefully trimmed edge faces into the center of the press.  Hopefully the edge of the mT Kapton over the back of the HDI.

5. Select two of the smaller Kapton rings.  Place one over each of the pins that are in the Ablefilm.  These act as a glue barrier and also level the area around the holes.

6. Gently, peal the Ablefilm off from the paper backing.  Ripped pieces are not usable.  This piece has the more complicated angles cut into the bottom edge.  Place this Ablefilm over the pins carefully so as to not rip it.  Then center the holes in the Ablefilm about the pins.

7. Place the two small Tedlar pieces over the pins, one piece on each end of the mT Kapton.  Match the angle in the Tedlar to the angle in the Ablefilm.

8. Place three circles of the conductive epoxy onto the three openings in the Ablefilm.  Be sure the dots are centered in the holes.

9. Place one of the Beryllium HDI plates on the pins.  Slide it easily into place so it does not get bent or scraped.

10. Place the other two pieces of Ablefilm on the pins.  Use care not to tear and center the Ablefilm holes on the pins.  The shiny side faces the beryllium.  This means you do not turn it over when you remove it from the paper backing.

11. Select six of the smaller Kapton rings.  Place one over each of the pins that are in the Ablefilm.  These act as a glue barrier and also level the area around the holes.

12. Place three circles of the conductive epoxy onto the three openings in the Ablefilm.  Be sure the dots are centered in the holes.

13. Place the jumper, with the cover layer already applied, on the pins.  Be sure the narrow spaced bond pads are toward the HDI.

14. The assembled jumper is placed it over the pins, face up and with the straight pads toward the center of the press.

15. Place the 6-chip HDI on the pins, face up and tape the flexible cable to the press.  Be sure the tape is outside the lamination area.

16. Place one piece of Tedlar, trimmed on fixture V, on top of the jumper.  Be sure that the carefully trimmed edge faces the center of the press.

17. The top layer is a large (2”x3”) piece of Tedlar, cut on fixture B.  Place is carefully on the top of the stack.

18. Be sure the top of the press is clean and bring it gently and straight down over the large pins with the alignment pin able to slip into its hole.  There should be a small preset air gap between the top silicon rubber pieces and the top of the stack.

Lamination and Curing Process:

1. Be sure that the vacuum pump valve to the bell jar is closed so the pump does not pump on atmosphere.

2. Raise the bell jar and set the assembled press inside the area for the vacuum.  Place one press on the small table over the other press.

3. Connect the black plastic airlines to the quick disconnects.  The long ones go to the top press quick disconnects and the shorter lines go to the bottom press disconnects.

4. Check that the valve immediately below the pressure regulator is open and that the pressure setting is for 30 psi.  The other small black valve should be closed at this time.

5. Connect the heater lines.  White to white and black to black and the lines are twisted into pairs that should be matched lines A to box A, B to B.

6. Connect the green ground lines to the banana plugs on the side of each press.

7. Slide the thermalconductor – temperature sensors into the drilled hole on the top part of each press, notice that A goes into press A, and B into B.

8. Be sure that all the wires and lines are inside the bell jar and lower the bell jar around the press.  Also the bell jar should not block the small hole in the front of the plate.  This is the opening for air when we bring the bell jar back to atmosphere.

9. Turn on the vacuum readout gauge.

10. Be sure that the air bleed-up valve (green knob) is closed.  It is located under the large tooling plate that supports the bell jar.

11. Open the valve to the vacuum pump and begin pumping down the bell jar.  Watch carefully for pump down time.  The system gauge should show less that 1 Torr in 15 minutes.  If it is slow we may have a leak and need to stop the process.  Close the vacuum valve and check system.

12. When the vacuum pump down is below 100 mTorr, turn on the heater control boxes.  At this time we use only the main on/off switch.  The controller will enter its automated heat cycle.

13. Return to the vacuum system after 45 minutes.  Watch to be sure that the presses are at 80 C.   Check the time into the process by pushing the index button on the Love controller.  This button is located at the bottom row and to the left.

14. The second stage of the heat cycle runs 15 minutes.  After 5 minutes have passed (at 10 minutes left) lower the presses.  Notice that the vacuum pump is still pumping on the bell jar at this time.   To lower the presses use only the knob that controls the top of the air cylinder on the press.  When you turn it, quickly, from vent, which is up, to pressure, which is down, you should see the presses lower onto the laminations.

15. Immediately reduce the air pressure at the regulator.  Turn the regulator center knob several turns CCW.  Then bleed the pressure down with the small black knobbed valve behind the regulator to less than 20 psi.   Slowly turn the regulator knob CW until the pressure reads 20 psi.

16. When the remaining 10 minutes are over and the controller enters the next cycle it is time to close the valve on the vacuum pump and open the air bleed-up valve.  Also turn off the vacuum gauge.

17. At this time you may leave the controllers to run the remainder of the heat cycle.  They will be done in 2 1/2 hours but will be very hot.  Let it stay to cool or use the cooling fan if it is necessary to hurry the cool - down of the presses.  Do not handle the presses until they are comfortable to touch.  The pressure should stay on until they are cool.

18. When ready to move the presses, turn the air pressure control knob (for controlling the bottom air line) to vent.  The presses should open a small amount.  The spring plungers predetermine the space.

19. Be sure to do a physical examination of the completed HDI and record the information in its traveler and in the data base.  Grade each HDI, A-best, B-OK and C-questionable, all others are mechanical.
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