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HVM100/HAVPRO ENCLOSURE ESD MODIFICATIONS
1.0 Purpose and Scope
This modification was created to help the HVM100 and HAVPRO instruments pass the newer European EMC CE requirements that were instituted in July 2009, more particularly the IEC 61000-4-2 ESD testing.  This modification is performed on new SHVM100.03 and SHAVPRO.03 enclosures, as well as on instruments that return to Larson Davis (depending on the serial numbers) for service.
2.0 Affected Departments

· Manufacturing and Service

3.0 Reference Documents

· SHVM100.05 – HVM100 Final Assembly
· SHAVPRO.05 – Quest HAVPro Final Assembly
4.0 RESPONSIBILITIES & AUTHORITY
The technician has the following responsibilities and authority:

· Verify compliance of the product under test to specifications.

· Troubleshoot and correct product as required.

· Communicate concerns to the Supervisor of Quality Assurance.

· Request management review of product concerns.

· Follow established ESD standards.

5.0 Definitions

· None
6.0 Safety Precautions

· This procedure involves using a sharp knife.  All safety precautions for such instruments should be used.

· All other regular safety precautions should be followed.
7.0 Equipment and Materials

· Scissors (preferably modified with measuring jigs built in).

· Tweezers.

· Rubber gloves.

· Isopropyl alcohol.
· Cotton swabs and cotton tips.

· Small sharp knife (i.e. X-Acto( knife).

· Engineering ruler with 0.1” increments.
· Tool with ~1/4” wide small plastic blade.

· Precision ohm meter with 2 decimal point precision.
· Copper tape used has to have conductive adhesive.  Tape that can be used are 3MTM #1181 or equivalent.
· 1 ea.  ¾” x 2.90±0.05” piece of modified copper tape (use LD # 6070.0015).  (see Figure 1).
· 1 ea. ¼” x 2.5±0.1” piece copper tape (use LD # 6070.0009).
· 1 ea. ½” x 1.6±0.1” piece copper tape (use LD # 6070.0014).
· 5 ea. ¼” x 2.0±0.1” pieces copper tape (use LD # 6070.0009).

8.0 Instructions for all new SHVM100.03 and SHAVPRO.03 subassemblies:

8.1 Cleaning of case
1. Using isopropyl alcohol and cotton tips and/or cotton swabs, clean areas of the enclosure where the copper tape will be applied.
8.2 Procedure
1. Cut ¾” x 2.90±0.05” piece of copper tape and cut out notches for screw stand-offs.  See Figure 1.
Figure 1.  Dimensions for top piece on enclosure front half
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Note: For all of the following steps on applying copper tape to the enclosure or the screw standoffs, it is important to apply the tape in such a manner that the tape conforms to the body of the enclosure as close as possible.  Please see Figure 2.

Note: It has been found through heat tests (applying copper tape, letting sit for 3 days allowing adhesive to set, and then heat at +60 °C for 2 days) that oils from the skin will result in the copper tape adhesive to come detached from the enclosure over time.  Rubber gloves should be worn while applying copper tape to the enclosure.
Figure 2.  Copper Tape should form to screw standoffs and body of enclosure as close as possible
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2. Apply this modified copper tape to front half of enclosure, toward top portion of case where connectors are located.  Make sure that edge of tape goes all of the way up the wall of the enclosure, and ends as flush with inner enclosure edge as much as possible.  See Figure 3.
3. Cut out the holes in this copper tape for the connectors using sharp small knife.  See Figure 3.
4. Apply ¼” x 2.5±0.1” piece of copper tape to screw stand-off closest to external power jack hole of front half of enclosure.  Make sure that some of the tape goes up wall of enclosure.  See Figure 3.

5. Cut a small ‘+’ into this ¼” piece of copper tape where the screw will go through.  See Figure 3.

Note: Do not cut out the complete hole for the screw.  If complete screw hole is cut out where a screw will be located, it’s possible that the copper tape will not make good electrical contact with the screw, lowering its ability to deter effects of ESD.
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6. Apply ½” x 1.6±0.1” copper tape to back half of enclosure for AC/DC Out Port hole.  Ensure that end of tape goes all of the way up the wall, and ends flush with enclosure top inner wall edge as much as possible.  See Figure 4.
7. Cut out hole in this copper tape for AC/DC Out connector.  See Figure 4.
8. Apply ¼” x 2.0±0.1” copper tape to back half of enclosure on all five screw stand-offs.  See Figure 4.
Note: Because of the small gap between the wall and screw standoff, the tape on screw #4 is the only one in which the tape will probably not be able to be applied completely from the top of the standoff, all of the way down to the floor, and then back up the wall of the enclosure.  So you can either shift the excess tape on screw #4 onto the floor of the enclosure, or when finished, just cut the excess copper tape from off the wall of the enclosure.  When applying the tape, still try to get as much of the tape as possible down the gap, to adhere to the wall.
9. Cut small ‘+’s into all five of these screw standoffs that had copper tape applied to them.  See Figure 4.
10. Important:  Ensure that adhesive on all copper tape installed on both halves of the enclosure is firmly secured to enclosure by applying firm pressure to it and burnishing or smoothing the tape using a small plastic bladed tool.  This step is important, and if not done properly, will result in the tape peeling up over time.
Figure 4.  Back half of enclosure. [image: image4.jpg]i oA R AL e B R i
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9.0 Instructions for returning instruments that come in for service
· Instruments returning for service with serial numbers greater than listed below should have the above procedure described in 8.1 and 8.2 performed.  Or if already performed, then 8.1 and steps 4, 5, 8 and 9 of 8.2, should be repeated, re-cleaning the case, and reapplying ¼” copper tape onto all six of the required screw stand-offs and cutting a small ‘+’ into them.

Note: This ensures that the screws still make good electrical contact with the copper tape again.
HVM100 units coming in for service with serial number #01767 and higher.

HAVPRO units coming in for service with serial number # 09000 and higher.
· If an instrument already has three layers of copper tape on the screw standoffs, take off all of the copper tape on the screw standoffs, thoroughly clean the areas with isopropyl alcohol, removing the older adhesive film, and reapply a fresh application of copper tape.
· If it hasn’t been done yet, replace the MHVM100.002 keypad overlay (MHVM100.014 for the HAVPRO) with the latest version.  These later versions of these keypad overlays are slightly thicker and give better ESD immunity to the instrument.

· Replace instrument’s back label (listing standards BS EN 50081-1 and 50082-2) with new back label (listing IEC 61326-1).

· If not done yet, annotate in the service database that these ECO 3874 modifications have been performed on this particular instrument.
10.0 inspection 

· Inspect the finished unit for any obvious defects.  
· If there is tape that had been applied in the past that appears to be in bad shape or that is peeling up badly, remove it, clean the areas with isopropyl alcohol, and reapply a fresh application of tape.
· If there is doubt as to the effectiveness of the current application of the copper tape, either re-apply it, or test the unit using the procedure listed in 11.0 of this document.
11.0 Test Results of Installing Copper Tape Modifications

This portion of the assembly process is not necessary for every single installation, but can be used as a sample test for future reference to ensure that the copper tape installation process is being performed correctly.  It can also be used as a fairly good indicator of finding out whether an instrument has had these modifications performed already, without having to take the instrument apart.
After an instrument is built up, and all five back screws and Lemo connector nut are installed, one can measure the resistances from the external power jack inner sleeve ground to the following exterior chassis ground points (see Figure 5 for screw numbers), and measure the following approximate resistances:
Table 1.

	Screw #1
	< 0.03 ohms

	Screw #2
	< 0.70 ohms

	Screw #3
	< 1.20 ohms

	Screw #4
	< 1.20 ohms

	Screw #5
	< 1.20 ohms

	Serial connector shell
	< 0.60 ohms

	Lemo connector shell
	< 0.60 ohms

	AC/DC Out connector shell
	< 1.10 ohms


If measured resistances are higher than those listed, then the copper tape will probably need to be removed and reapplied in order for the enclosure to effectively redirect ESD events away from the circuits of the instrument.  
Important: Make sure to null or zero out the ohm meter with the meter probes shorted together before measuring points on the instrument.  This is to negate the resistances of the meter probes.  Ensure that this zeroing shown on the meter’s display is stable as the probes continue to be shorted together.  Meter used must be able to measure resistances to a precision of at least two significant digits.  If a resistance measurement on the instrument shows higher than the table, before suspecting it, make sure that ohm meter is still zeroed.
Figure 5.  Back view of HVM enclosure
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12.0 Records

If this is an instrument that came in for service, and was being retroactively modified, annotate in the service database that this ECO 3874 modification has been performed for that particular unit.

13.0 Distribution

The document is available to employees in the online Document Control area.

14.0 attachments

There are no attachments to this document.
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