Jobname:  Plasma-Cleaning and Oven-baking HDI Laminations for CMS-FPIX

Location:  Lab A Sidet Facility 

Estimated Start Date:  May 25th, 2006

Estimated Job Duration:  100 days
Description of Work:

The work requires using a plasma cleaner to remove oils and contaminants from surfaces of metallic panels.  The metallic panels are made of beryllium (Be) or aluminum panels. The aluminum panels are used for testing purposes.    Following this, the panels are wiped with ethanol.

The plasma cleaner is a microwave oven that is first evacuated, and then back-filled with a low pressure gas mixture of 50:50 Ar:O2.  Microwave energy creates an electrically neutral plasma of electrons and ions.   The same microwave energy accelerates the charged particles, causing them to bombard the surface of the panel.   This procedure has been established by Fermilab industrial hygienists to not generate Be dust, and so is consistent with Fermilab’s Be handling procedure.

The beryllium panel, 3M acrylic bonding tape, and a kapton flex-circuit are assembled together into an “HDI laminate”.   The HDI laminate is baked in an oven preheated to 85 (C.  The high temperature is held for 1 hour, and then allowed to cool for several hours with the oven door closed. 

Be is a metal and is safe in solid form.  It does not spontaneously outgas.  The oven temperature goes up to 85 (C, well below the Be melting point of 1287 (C.

Associated Hazards:

(1)  The cleaning uses ethanol, which is  a chemical hazard
.

(2)  The oven was previously used in the curing of some adhesive resins, so there is concern about possible emission of VOCs from residual contamination from those processes.  The ovens are surrounded by an air flow system that was designed to pull air flow from the oven area through a charcoal filter for purification, but that flow rate is not sufficient.

(3)  Be is a suspect carcinogen
.  A worker untrained in techniques Be handling can generate Be dust.  If Be dust is inhaled, it can lead to serious medical conditions.

(4)   Stored energy in the 2 pistons that compress the lamination.

Planned Mitigation of Hazards:

(1)  The use of ethanol will be done in a well-ventilated area.    Worker shall wear protective gloves and eye wear.

(2)  The interior of the oven and the vacuum pumping lines have been thoroughly cleaned.  The baking of the HDI laminate is not expected to emit VOCs.
(3)  The worker shall receive the Fermilab training to handle Be.  No process shall be performed on the substrate which could generate beryllium dust.   These include processes such as cutting, sawing, scraping, soldering, and scribing.  Face masks and gloves shall be worn.  Signs shall be posted to indicate that Be is present.  Be handling is covered in the Fermilab FESHM
, and supplemented with additional constraints for Be handling at Sidet
.    PPD ES&H personnel will perform random and periodic wipes to establish that no detectable traces of Be are found.

(4)  The two pistons supply pressure to compress the laminate.  The piston diameter is about 1”, with a 1” stroke.   The gas (Nitrogen) pressure is 10 psi and the gas line has a flow-restrictor.  The design is mechanically robust and conservative.  
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Prepared by:  Hogan Nguyen    Date:  May 25rd 2006

Approved for HDI laminations using aluminum:

PPD ES&H:  ___________________________________________________

PPD Division Office:  ___________________________________________

Approved for HDI laminations using Beryllium:

PPD ES&H:  ___________________________________________________

PPD Division Office:  ___________________________________________

Name, ID, and dated signature list of workers involved in task:

Subject: Re: requesting your approval

From: Martha Heflin <martha@fnal.gov>

Date: Thu, 25 May 2006 17:08:36 -0500

To: hogan nguyen <hogann@fnal.gov>

CC: 'Keith W Schuh' <schuh@fnal.gov>, Amber Larson <tamber@fnal.gov>, Eric McHugh <emchugh@fnal.gov>, "Gregory J. Bock" <bock@fnal.gov>

Hi Hogan,

I've read the HA and will approve level one (Making HDI lamination using Aluminum).  I do know that Eric and Amber (not Dave) worked with Greg last fall when he began using the plasma etcher.  I do not believe it is an accurate statement to say "controlled tests were performed", but the task was reviewed.  Eric has done some negative assessment sampling to confirm that beryllium contamination is not present in the area (not just because of this job, but because it is part of our overall program).  In addition, everytime a shipment of beryllium pieces come in, we sample a percentage of them to be sure there is no removal contamination.  If plasma cleaning is something CMS wants to do with beryllium, I am very confident that we could proceed with perhaps some additional sampling and a more detailed IH assessment.  Something Eric could do next week when he returns.   One comment I'd like to make about the HA is in the planned mitigation of hazards section, under paragraph number 3, you call for face masks and gloves to be worn.  I'm not sure what you are defining as face masks, but respiratory protection is not necessary for beryllium HANDLING (which this particular task falls into).  Gloves are necessary and that requirement should remain.

I've spoken with Greg Bock and he too is comfortable with you proceeding with the lamination using aluminum.  This email can constitute approval from both the ES&H department and the division office.  Please be sure to attach this email to the HA.

Thanks very much.  I will not be at the Lab tomorrow, but I can be reached on my cell phone at 319-6578.  Keith and Amber will be in the office tomorrow and available to assist you, if you need it.

Martha

----- Original Message ----- 

From: "hogan nguyen" <hogann@fnal.gov>

To: "Martha E. Heflin" <martha@fnal.gov>

Sent: Thursday, May 25, 2006 4:07 PM

Subject: requesting your approval

> Dear Martha,

>

> Please take a look at:

>

http://home.fnal.gov/~hogann/techcenters/JHAS/JHA_HDI_oven_and_plasma_cleaning.doc

>

> Instead of writing 2 JHAS, I wrote one JHA and broke it into two parts:

>

> (1)  an approval for making HDI lamination using Aluminum

>

> (2)  an approval for making HDI lamination using Beryllium

>

> Currently, for the CMS pixel project needs only approval for Aluminum.

>

> For Beryllium, the approval can come later.  This requires the input of yourself, Eric, Amber, or Dave.  Greg Sellberg recalls that he and Steve worked with Eric, Dave, and Amber to performed controlled tests to establish that the plasma cleaning procedure is safe.  I asked Greg if he had any emails or documents that recorded this.  He wasn't able to pull one up.  So perhaps Eric, Amber, or Dave has this verification.

>

> Anyhow, I would just like to get your and Greg Bock's critical read and approval for item (1).  Item (2) can be dealt with next week.

>

> The reason for item (1) is that CMS-pixel wants to establish whether plasma cleaning is even necessary.  They can establish that using just aluminum.

>

> thanks,

> hogan

>

� see MSDS at � HYPERLINK "http://home.fnal.gov/~hogann/techcenters/msds/msds_ethanol.pdf" ��http://home.fnal.gov/~hogann/techcenters/msds/msds_ethanol.pdf�


� see MSDS at   � HYPERLINK "http://home.fnal.gov/~derylo/bin/MSDS_Beryllium.pdf" ��http://home.fnal.gov/~derylo/bin/MSDS_Beryllium.pdf�


� see FESHM 5052.5:  http:://www-esh.fnal.gov/FESHM/5000/5052_5.pdf


� For Be handling at Sidet, see http::/home.fnal.gov/~derylo/bin/sidet_be_ha.pdf.





