Procedure for Soldering FDC Daughter Boards to the Cathodes

1. Note:  Use rubber gloves for all of the following procedures.  When soldering, wear eye protection or work under a microscope.  

2. Electrically test the daughter boards using the “Connector Test Procedures Using the FDC_TEST PCB”, written by Fernando Barbosa.

3. Thoroughly clean each daughter board using an ultrasonic cleaner, rinse with de-ionized water, and dry in an oven.

4. Re-test the daughter boards using the procedure in step 2.

5. Prepare the cathode solder pads by thoroughly cleaning the connector pad area with isopropanol and a lint-free wiper.

6. Taking great care not to bend or distort the templates, precisely locate the solder paste template on the solder pads, centered on the pads and so that the bottom of the slots in the template meets the bottom of the pads on the cathode.  Tape the flat end of the template down, so that the tape can be used as a “hinge”.  Re-check the location of the template and correct as necessary.  Note:  the best way to locate the mask is under diffuse light, viewing through a microscope.  A head visor may also be used.  Also, precisely locate the solder heat sink template, hinging it opposite to the paste template, so that first one, and then the other may be flipped down onto the work.  Center the solder template on the connector pads.  Flip the solder heat sink out of the way and flip down the paste template.

7. Prepare the solder paste applicator, an OKI DX-250/255, by setting it to manual and adjusting the pressure to 35 psi.  Set the time to 0.051 seconds.  Use Kester brand solder paste (type R500) for this operation.  Keep the paste under refrigeration until immediately before use.

8. Prepare the hot air re-work tool, the HAKKO FR-803B, by setting it to manual mode and adjusting the temperature to 500oC; set the flow to 5 SLM’s.  Do not turn on the hot air flow until just before it is needed (see below).

9. Pre-chill the template positioned on the solder pads by squirting it either with some “Freeze-It” compound, or alternatively, invert a can of “canned air” and gently squeeze the trigger to drip out some liquid refrigerant on the template.  Sprinkle less than about 1 cm3 on the template, enough to cause it to frost up.  Inverted canned air tends to work best.

10. Allow the refrigerant to evaporate, and then allow the frost to melt. Using a paper wiper, wipe dry both sides of the template and the cathode pads under the template.  No water or water vapor must be present, or it will interfere with the solder re-flow process. Immediately begin dispensing the paste using the applicator machine. Squirt enough paste onto the template to leave a small bead down the center of the pattern.

11. Holding the template flat, use a spatula to quickly press the bead down into the template pattern, using one or more swipes to fill the template.  Add paste to deficient areas as needed. Keep trowelling the paste into the pattern until it is filled.

12. Immediately lift the template on its tape hinge, observing the paste pattern on the pads.  If the pattern is deficient on one or more pads, re-apply the paste.  If you allow the paste and template to warm up to room temperature, you will get a runny and messy application and you will have to start over, cleaning everything with isopropanol and going back to step 8.

[image: image1.jpg]



Figure 1:  Warm solder paste mess.
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Figure 2:  Chilled solder paste pattern.
13. If your paste pattern is good, immediately turn on the hot-air rework tool, and allow it to heat up.  Flip the solder heat sink down onto the work.  Hold the hot-air wand one half inch from the work surface, at a 45o angle.  Start at one end of the pads, and as soon as the solder starts to melt, move the wand to keep the heat at any one point as brief as possible, but at the same time, completely melt the solder paste. Move the wand toward the direction of air flow, “pushing” the heat as you go.   A very slight side to side waving of the wand may be necessary.  As soon as the last pad has melted, immediately remove the wand from the work piece and turn it off.
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Figure 3:  Tinned and cleaned solder pads.
14. Inspect and clean the solder pads, and touch up with a soldering iron as necessary.  A uniform bead of solder should be present on each pad.  If you must touch up with a soldering iron, you must understand that the pads and runs are only 2 microns thick.  If you allow the solder iron tip to rest on the work, the molten solder will absorb the copper off of the Kapton, and you will be left with nothing to work with.  All iron repairs must be extremely short duration, just a “tap” of the iron on the surface. 

15. Thoroughly clean the work piece with isopropanol and a lint-free wiper. Be gentle.

16. Prepare the daughter boards by placing each one on a clean surface, upside down.  Carefully inspect the pads for defects. Insert the solder pads through the slot in the cathode frame.  Attach two pieces of Kapton tape to each end of the flexible circuit, near to the pads, leaving 3/8 inch of sticky tape protruding from the flex assembly.  This gives you a pair of handles to maneuver the assembly into position.  Be aware of the fact that the pitch of the daughter board pads is greater than the pitch of the cathode pads; center the daughter board on the cathode.  Position the daughter board radially outward as far as possible on the solder pads allowing maximum distance between the interference gauge and the edge of the daughter board. When you have located the daughter board, push down on the tape tabs to anchor it in place. 

17. When you have located the daughter board onto the cathode, check the radial alignment of the daughter board by using the “gas ring interference gauge”.  The daughter board must not go under the edge of this gauge, but rather be entirely outboard of it. Remove the gauge.

18.  Attach a piece of ½-inch wide Kapton tape to the edge of the connector pad area, keeping the tape on the Kapton board edge, not on the solder pads.  You may put long handles on this tape piece to make it easier to peel it up later.   

19. Use a standard orange stick to hold down the connector segment area as you solder.  Working under a microscope, solder each connector bar one segment at a time as follows:  First, put vertical pressure on top of the Kapton flexible board immediately adjacent to the solder bar you are about to solder. Using a Metcal MX H2 UF iron with a UFTC-7CHL06 9119 tip, touch the bar segment on its outboard end, and sweep gently to the inboard (of the cathode) end, drawing the molten solder to the free edge of the Kapton. Lift the iron. The whole sweeping motion from beginning to end should take just less than one second.  You should be observing the tinned solder area under the bar to see it flow too.  Keep the orange stick in place for at least one more second.  Lift the orange stick, and move to the next bar segment.  Repeat this process until all segments are soldered.

20. After soldering is complete, remove the Kapton tape by pulling it off “in-plane”, so as to not peel up anything. Clean the area with a lint-free wiper and isopropanol.  Be careful – this is a delicate assembly.  

21. Inspect the connections visually and test them electrically, using the same test board and procedure used in step 2.  Take care to probe only the substrate supported circuit runs on the cathode, not the unsupported cathode elements.  

22. If you encounter cut circuit traces, you may repair them with a solder bridge, but remember to be fast – one tenth second max!  Use micro-fine flux-core solder.  Re-solder connections as required (remember – just a “tap”).  

23. If you have solder bridges between segments on the inboard edge, you may gently bend up the Kapton flexible board edge and touch the bridge with a pointed solder iron.  Remember, just a tap! Surface tension will draw the solder where it is supposed to go.

24. If you have solder bridges on the outboard edge of the flexible board (underneath the Kapton flexible board), you can try to remove them with very tiny needles and hooked needles.  This is delicate work under the microscope.
