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User Guide: CR1017 – Vapor Plating

Purpose:


This procedure describes the operation of a Denton Explorer 14 vacuum deposition plating system for plating parts and wafers. 

Responsibilities:

Crystal Engineering is responsible for maintaining this procedure.  The crystal machinists are responsible for this procedure being followed. 

fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents: ISO 9001, QAM, QSM, AS9100, ANSI IEEE STD176-1987
Referenced Documents:
CR1002; CR033; TA1004fillin "Enter any PCB forms or procedures specifically referenced within this procedure:
Materials

The following materials are used for cleaning and/or sealing in this procedure.

Isopropyl alcohol (PCB p/n 100-8079-80)
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· Wear protective gloves/protective clothing/eye protection/face protection. 

· Keep away from heat /sparks/open flames/hot surfaces - No smoking.

· Do not breathe dust/fume/gas/mist/vapors/spray. 

· Wash hands thoroughly after handling.  

· Refer to the SDS for more information. 

Lenium ES (PCB p/n 100-7345-20) Cleaning Solvent
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· Ingestion of Lenium may be harmful, and prolonged exposure will cause skin irritation. 

· Wear eye/face protection, wear protective gloves.

· Wash hands thoroughly after handling.

· Refer to the SDS for more information.

Apiezon L Grease (PCB p/n 100-14901-00), Vacuum Grease
· This material is not classified as hazardus. 

· Wear eye/face protection, wear protective gloves.

· Wash hands thoroughly after handling.

· Refer to the SDS for more information.


fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
Procedure (Explorer 14):

Special note: This part of the procedure describes the basics of operation. The manufacturing engineer or designee shall perform Set-up and deviation from the basics. The standard settings for the plating thickness are 450 angstroms nickel-chromium and 1250 angstroms gold unless otherwise specified.

1. Starting the machine after a shut down
1.1. Turn on the chiller.

1.2. Turn on the main power of the plater.

1.3. Push the green start button located near the main power switch. 

1.4. Press the start button on the touch screen and the reset button on the controller.

1.5. Press the auto vent button on the touch screen if the chamber is under vacuum.

2. Loading and Plating Wafers

2.1. Do not touch the interior of the machine with bare hands, this can cause contamination of the system.
2.2. Check the door gasket for contamination, every few runs it may need to cleaned by wiping it with isopropyl alcohol and re-applying a thin layer of Apiezon L grease (100-14901-00).

2.3. Unbolt and remove the used NiChrome filament and dispose unto the gold reclaim container, note the NiChrome filament is the larger of the two filaments. 
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Figure 1: NiChrome filament and NiChrome wire
2.4. Insert the new NiCrome filament and hand tighten the bolts down into the outer location as shown in Figure 4: Interior of the Vacuum Plater, ready to be loaded with parts.
2.5. Load the NiChrome filament with NiChrome wire about the length of the filament and center it inside the filament coil. This practice will lessen the chance of filament burn-out.

2.6. Load the smaller (gold) filament with .050” diameter gold wire about the length of the filament.  

Note:  If the filament becomes obstructed, (see photo), reduce the amount of gold and load it into the center of the filament coil. This practice will lessen the chance of filament burn-out.
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Figure 2: Obstructed filament, Gold
2.7. Load the plater stage with the parts to be plated. Check the drawing to see if the parts need to be oriented in a particular way, such as plated only on one specific side.

2.8. Close the door and latch it.

2.9. Press the auto-process button on the touch screen.
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2.10. Turn on liquid nitrogen controller. Observe and turn off when full.
2.11. If the Nichrome filament burns out or breaks in the middle of the run, see engineering with the amount deposited on the controller to make a decision as how to proceed.
Note: Once the chamber is opened, any bare Nichrome deposited will oxidize and become unusable.

2.12. Once the process is complete, press the auto vent button on the touch screen and press the reset button on the deposition controller twice, once to silence the end of process alarm and once to reset the deposition controller.
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Figure 3: Deposition controller
2.13. If the parts are to be plated on both sides repeat steps 2.1 thru 2.11, flipping the parts over to the unplated side for the loading operation. 
2.14. Remove the parts from the plating chamber, 
2.15. Issue gold out in job material transactions in shoptrak before completing the operation in shoptrak. 

2.16. Sign off the routing as complete and pass parts on to the next operation. 
3. Shutdown

To protect the plater components and to reduce the risk of contaminatin the plater is left in a vented mode when shut down. To properly shut down the vacuum plater:
3.1. Close the chamber door and pull the latch up to hold it closed.

3.2. Press the auto pump button on the Automatic Pump/Vent screen.
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3.3. Once the chamber is pumped down, navigate to the “Pumps & Valves” screen by pressing the “Pumps & Valves” Button
3.4. Close the hi-vac valve by pressing the “HiVac Valve” button. 
3.5. Close the backing valve by pressing the “Backing Valve” button on the touch screen.
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3.6. Turn off the turbo-pump by pressing the “Turbo Pump” button. 
3.7. Wait for the turbo to stop, typically 10 minutes. 
3.8. Check that the Turbo has stopped, you should no longer be able to hear the turbo running, and the screen on the turbo, located inside the cabinet, should be flashing 600.0. 

3.9. Turn off the mechanical vacuum pump by pressing the “Mech Pump” button on the touch screen. 
3.10. Turn off the main power switch on the plater.

3.11. Turn off the chiller.
4. Clean out
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Figure 4: Interior of the Vacuum Plater, ready to be loaded with parts. 
Note: It is extremely important to keep debris out of the hole in the back of the chamber

Note: All used wipes, brushes, foil, glass slides, etc shall be included in the gold reclaim.

4.1. Vent chamber and open the door.

4.2. Remove the filaments and put into the gold reclaim.
4.3. Remove the shutters.

4.4. Remove the electrodes.

4.5. Remove the stage and set it aside.

4.6. Remove the side shields held on with four (4) nuts each.

4.7. Remove the top shield held on with four (4) acorn nuts.

4.8. Remove the foil covering the wires of the monitor crystal.

4.9. Remove the small shield from the back of the chamber.

4.10. Remove the door shield held on with three (3) nuts.

4.11. Carefully peel the foil from the shields, fold it up and put into the gold reclaim.

4.12. Remove the foil and glass disk from the window, put them into the gold reclaim.

4.13. Wipe the inside of the chamber using a lint-free cloth and isopropyl alcohol.

4.14. Gently brush the bottom of the chamber to remove all of the debris, dispose of this debris into the gold reclaim. 
4.15. Wipe the bottom of the chamber using a lint-free cloth and isopropyl alcohol.

4.16. Use a small piece of Scotch-Brite to clean the difficult spots. Wipe both sides of all the shields with isopropyl alcohol.

4.17. Cover the inside of the shields with new aluminum foil.

4.18. Carefully replace the top shield so as not to tear the aluminum foil and secure with the 4 acorn nuts.

4.19. Carefully replace the inside shields so as not to tear the foil and secure each with four nuts.

4.20. Disassemble the electrodes.

4.21. Sandblast the gold plated pieces including the shutters, electrode pieces, and the stage.

4.22. Blow the excess sand from the pieces with compressed air.

4.23. Wipe the stage using a lint-free cloth and isopropyl alcohol until CLEAN.

4.24. Wash the other pieces in the vapor degreaser until clean, typically one hour.

4.25. Rebuild the front window with new aluminum foil and glass disk (100-16427-30).

4.26. Replace the door shield and secure with three (3) nuts.

4.27. Cover the wires of the monitor crystal with new aluminum foil.

4.28. Replace the stage.

4.29. Reassemble the electrodes as shown below.
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4.30. Replace the electrodes and shutters.

4.31. Remove the rubber seal from the door and using a lint-free cloth and isopropyl alcohol until clean.

4.32. Wipe down the groove in the door and edge of the chamber using a lint-free cloth and isopropyl alcohol.

4.33. Grease the rubber seal with Apiezon L ultra high vacuum grease (100-14901-00) or equivalent  and reset it in the groove of the door.

4.34. Replace the gold filament with a new one.
4.35. Replace the sensor crystal. 

4.36. Pump down the chamber overnight to remove any residues from cleaning.

4.37. The Plater Test in section 5 shall be performed after cleaning before returning to production. 

5. Plater Test for Qualification after Cleaning/Maintenance

The plater test checks for possible leaks in the system and problems with plating. The plater test shall be performed when cleaning or maintenance is performed on the plater. If the measurements taken fall below the specified values consult the Troubleshooting Guide for the plater

5.1. Leak check per section 6 (Vacuum Test).

5.2. Plater Test for Qualification after Cleaning/Maintenance per section 9.

5.3. Record the results on CR033.

6. Vacuum Test

6.1. Allow the plater to pump overnight (at least 8 hours) to remove any residue.

6.2. Record the overnight pressure in the space provided on Form CR033.
6.3. Add liquid nitrogen (LN2) to the trap and allow the plater to pump down further for 20 minutes. Record this measurement in the space for “Ultimate” on CR033.
6.4. Close the Hi-Vac valve and allow the pressure to “stabilize”, this will take about 1 minute.

6.5. Record this pressure as “Initial Leakback” on CR033 and start a timer to count the time it takes the chamber to leak.

6.6. After 10 minutes, record the pressure as “Final Leakback” on CR033 in the space provided.

6.7. Vent the chamber by pressing VENT on the touch-screen and allow the door to open.

6.8. Reset the timer, close the door, and press AUTO PUMP on the touch-screen.

6.9. Start the timer and allow the plater to pump down to its setpoint (6 x 10-6).

6.10. Record the amount of time it took to reach the setpoint on CR033 in the space provided.

6.11. Below is a list of acceptable values.

6.11.1. Overnight
< 7 x 10-7 Torr

6.11.2. Ultimate

< 5 x 10-7 Torr

6.11.3. Initial Leak-back
< 3 x 10-5 Torr

6.11.4. Final Leak-back
< 1 x 10-5 Torr

6.11.5. Pump-down time
< 20 minutes

6.12. If any one of these measurements is greater than the acceptable value listed above, tell your Supervisor or Engineering immediately. They, in turn, will consult the Plater Troubleshooting Users Guide.
7. Plating Test for Production Wafers
7.1. Plate the first side of the wafers as defined by the procedure and router.

7.2. Flip the wafers over, in place, preserving their orientation on the stage as well as possible.

7.3. Plate the second side of the wafers as defined by the procedure and router.

7.4. Select the wafer closest to the edge of the stage for XRF testing after both sides are plated.

7.5. Draw 4 circles with a felt-tip marker, the size of a pencil eraser, in the four corners of the wafer.

7.6. Repeat this process on the opposite side of the wafer and then label each 1-8.

7.7. Measure the plating thickness of each of the 8 corner locations of the wafer using the XRF.

7.8. All 8 measurements must exceed the programmed value for the thickness of Au and Ni-Cr.

7.9. If any one of the 8 measurements is less, tell your Supervisor or Engineering immediately.
8. Using the XRF

8.1. Sign in to the computer using the login XRFComputer, and the current password.

8.2. Open the XRF program, called FTM, using the shortcut on the desktop.

8.3. From the Menu Bar, select: Product – Select
8.4. Set the Directory to PCB and select the program: #19 Quartz Vapor Plater Test.
8.5. From the Menu Bar, select: Evaluation – Order No. /Operator.
8.6. Fill in the dialog box:

8.7. Order No. – Empty

8.8. Lot No. – Quartz Job Number (e.g. QZK0180)

8.9. Label 1 – Part Number (e.g. 4730-01)

8.10. Label 2 – Operation Number (e.g. Op 20)

8.11. Operator – Your Initials

8.12. Open XRF lid and load the parts on the sample window.

8.13. Focus the camera using the large gray knob on the side of the unit.

8.14. Click the Start button. A dialog will appear and count down the measurement.

8.15. Review the data as it is displayed and disposition parts accordingly.

8.16. Open the XRF lid and remove the part.  Reload and retest as necessary.

8.17. When testing of the lot is finished, from the Menu Bar, select: Evaluation – Close Block.
8.18. From the Menu Bar, select: Evaluation – Block Report.
8.19. From the Menu Bar, select: File – Save.
8.20. Navigate to the folder: R:\Crystals\Quartz\XRF Reports.

8.21. Save the Block Report, naming it after the job number (e.g. QZK0180).

8.22. From the Menu Bar, select: File – Print – NYDPR-HCD1B.
8.23. Attach the report to the router.

8.24. From the Menu Bar, select: File – Close.
8.25. From the Menu Bar, select: File – Exit.
8.26. Log off of the computer. 

9. Plating Thickness Test

9.1. Select three wafers (thickness not important) and clean per CR1002 for plating.
9.2. Place the cleaned wafers on the stage end to end from the edge to the center. See Figure below.
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Plater stage with wafer orientation
9.3. Plate both sides of the wafers keeping the notches toward the center of the stage.
9.4. After plating the second side number the wafers 1-3 in the upper right corner as shown.

9.5. Refer to the XRF Measurement Section of this user guide.

9.6. Conduct the XRF plating thickness measurements. Use form CR033.

9.7. Record the measurements for the spots indicated on the form.
9.8. All 12 measurements must exceed the programmed value for the thickness of Au and Ni-Cr.

9.9. Notify the supervisor or engineering if any measurement is below the limits programmed into the plater. That person should consult the Plater Troubleshooting User Guide
9.10. Take the wafers and data sheet (Form CR033) to one of the assembly areas.
9.11. The technician will solder a spot on the wafer per TA1004 Process A as indicated by the data sheet. See photo below.
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Line of wafers with solder spots

9.12. If the technician has no trouble soldering to a spot on the wafer, he/she will write “GOOD” in the associated space on the data sheet.
9.13. If the technician has trouble soldering to a spot on the wafer, he/she will write “BAD” in the associated space on the data sheet.

9.14. If the test proves satisfactory, an engineer or supervisor will approve by printing his/her name and initial in the “approved” space on the data sheet.

9.15. If the test proves unsatisfactory, the engineer or supervisor will notify maintenance if necessary and find the problem using the Plater Troubleshooting Users Guide. Another test will be conducted after work is complete.
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