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PRG Background

The Product Realization Group (PRG) was
formed to address the Product
Development Gap (PDG) that started with

outsourcing in the

1980’s and has

accelerated to the present day

To bridge the PDG, we offer end-to-end

product realization so
start-up ramps and

utions that support
ower total cost of

ownership for estab

Ished businesses




Industry Challenge

TRADITIONAL “OVER THE WALL" INTERFACE

ENGINEERING MANUFACTURING




Impact to Business
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Product is not what customer wants

Costs are too high

Product is not Manufacturable or Supportable

Unable to achieve compliance (ISO, FDA, RoHS, etc.)
Loss of Tribal Knowledge
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PRG Benefits

Higher Return on Investment

The PRG delivers solutions that support a higher
return on investment for your business as it
starts-out or ramps-up

Proven Track Record

The PRG has a proven track record for delivering
high quality solutions -- individually or combined

One Stop Shop

Outsourcing allow you to focus on your core
competencies and provide the services you need
to bring quality products to market

Aoror Product

<% Group



Product Realization Group — Learn More

To learn more about the PRG go to:

www.productrealizationgroup.com

Join the LinkedIn:
Product Realization Group
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Lunch & Learn Series

This series offers a forum to:

* Advance the understanding of the Product
Realization Process (PRP)

« Highlight current best practices

* Provide a professional networking forum




Topic

Regulatory Considerations

throughout the Product Lifecycle

- Panel Discussion -

Speakers

Mike Silverman, Managing Partner, Ops A La Carte
David Tu, Senior Reliability Engineer, Ops A La Car te
Lee Ould, CEO, Safety Engineering Labs

Vineet Chaudhary, Product Marketing, SiliconExpert

Ken Kapur, Corporate Compliance Manager, KLA-Tencor




Introductory Cartoon
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"Two million 'Acme' TV sets have
been recalled due to BZZT!
BWANG! WHEET! PFFTI"



Introductory Questions

How much are regulatory
compliance requirements
changing the content of
your job?




Introductory Questions

Are regulations making it
easler or harder for you to
develop new products?




Introductory Questions

Do you think there are too
few or too many regulations
INn the products realization
process?




Agenda

Speaker Introductions

Presentations

— Mike Silverman, David Tu
— Lee Ould

— Vineet Chaudhary

— Ken Kapur

Panel Discussion
— Email / Audience Questions

Lunch




Introductions

Mike Silverman is founder and managing partner at Ops A
La Carte, a Professional Consulting Company that has in
intense focus on helping customers with end-to-end
reliability in all industries with regulatory considerations,
including but not limited to medical, military,
telecommunications, energy, semiconductor, and more.

Mike Silverman

David Tu is a senior reliability engineer at Ops A La Carte
as well as the owner of Resilence, a reliability consulting
business. With both entities, David specializes in
Regulatory Compliance, Quality Assurance and Reliability
Engineering for US, China and Taiwan companies

David Tu




Lee Ould

Vineet Chaudhary

Introductions

Lee Ould serves as President at Safety Engineering Laboratory.
He joined the business full time after graduating from Stanford
University in 1992 with a Bachelor's degree in International
Relations with the focus on the European Union, with
engineering courses relating to product safety completed. He
handles much of the test/measurement/laboratory equipment,
new technologies, semiconductor equipment (SEMI), and laser
safety.

Vineet Chaudhary_is the Product Marketing Manager at
SiliconExpert Technologies, a leader in Electronic Component
Management databases. Vineet develops product features,
reporting dashboards (including EU RoHS, China RoHS &
REACH initiatives) and spearheads the user experience used
daily by thousands of Design, Component & Supply Chain
Engineers. In addition to implementing environmental regulation
data enhancements into SiliconExpert’s tools, Vineet leads the
companies marketing efforts.




Ken Kapur

Introductions

Ken Kapur is the Corporate Compliance Manager at KLA-
Tencor, a leading Semiconductor Equipment Company which
develops state-of-the-art inspection and metrology
equipment. Ken has over 20 years experience in product
compliance and works with several different areas of product
certification including safety, EMC, ergonomics, lasers and
environmental compliance including WEEE/RoHS/ REACH.

Ken has significant expertise in international regulations

and ensuring regulatory requirements are considered early in
the product development process to effectively meet UL, CE,
SEMI, FCC, FDA and RoHS requirements.
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Government Reqgulations

Food and Drug Administration FDA  http://www.fda.gov /

21 CFR Parts 808, 812, and 820 Medical Devices; Current Good
Manufacturing Practice (CGMP) Final Rule; Page 2

SUPPLEMENTARY INFORMATION: I. Background (Design Controls )

“Specifically, in January 1990, FDA published the results of an
evaluation of device recalls that occurred from October 1983 through
September 1989, in a report entitled “Device Recalls: A Study of Quality
Problems”. FDA found that approximately 44 percent of the quality
problems that led to voluntary recall actions during this 6-year period
were attributed to errors or deficiencies that were designed into
particular devices and may have been prevented by adequate design
controls.”



Government Reqgulations

Food and Drug Administration FDA  http://www.fda.gov /

21 CFR Parts 808, 812, and 820 Medical Devices: Current Good
Manufacturing Practice (CGMP) Final Rule; Page 2
SUPPLEMENTARY INFORMATION: I. Background (Design Controls )

“A subsequent study of software-related recalls for the period of fiscal
year 1983 through 1991 indicated that over 90 percent of all software
related device failures were due to design related errors, generally, the
failure to validate software prior to routine production.”



Government Regulations

Food and Drug Administration FDA  http://www.fda.gov /

Design Guidance for Medical Device Manufacturers
Relate to FDA 21 CFR 820.30 and Sub-Clause 4.4 of ISO 9001, March 11, 1997




Government Regulations

Food and Drug Administration FDA  http://www.fda.gov/
Design Guidance for Medical Device Manufacturers
Relate to FDA 21 CFR 820.30 and Sub-Clause 4.4 of ISO 9001, March 11, 1997

SCOPE AND LEVEL OF DETAIL

Design input requirements must be comprehensive. This may be quite
difficult for manufacturers who are implementing a system of design
controls for the first time. Fortunately, the process gets easier with
practice. It may be helpful to realize that design input requirements fall
Into three categories. Virtually every product will have requirements of
all three types.

* Functional requirements specify what the device does, focusing on the
operational capabilities of the device and processing of inputs and the
resultant outputs.



Government Reqgulations

Food and Drug Administration FDA  http://www.fda.gov/
Design Guidance for Medical Device Manufacturers
Relate to FDA 21 CFR 820.30 and Sub-Clause 4.4 of ISO 9001, March 11, 1997

SCOPE AND LEVEL OF DETAIL - Continued

Performance requirements specify how much or how well the device
must perform, addressing issues such as speed, strength, response
times, accuracy, limits of operation, etc. This includes a quantitative
characterization of the use environment, including, for example,
temperature, humidity, shock, vibration, and electromagnetic
compatibility. Requirements concerning device reliability and safety also
fit into this category.

* Interface requirements specify characteristics of the device which are
critical to compatibility with external systems; specifically, those
characteristics which are mandated by external systems and outside the
control of the developers. One interface which is important in every case
IS the user and/or patient interface.



Government Regulations

What about reliability issues not related to regulatory
concerns?

The FDA does not give much guidance in how to develop a
reliable product. Their principle concern is safety! If the
product falls, it must fail safe.

Therefore, we must come up with appropriate methods
to ensure reliability.



CASE STUDY:
MEDICAL INFUSION PUMP



CASE STUDY:
MEDICAL INFUSION PUMP

« RELIABILITY PROGRAM PLAN

— Which areas were the same
— Which areas were new
— Reliability allocations
— Gap analysis
— Reliability Tools Deployed, General for all assys
— Reliability Tools Deployed, Specific to certain assys
— How will tools be used
— Metrics to be used during program
— Reliability Reporting and Issues Management
— Roles and Responsibilities
— Reliability Deliverables
— Contingency Planning
— Ongoing Reliability Assurance



CASE STUDY:
MEDICAL INFUSION PUMP

e RESULTS

— Using this process we saved time and money.

— We found out issues during the design analysis that
would have required a redesign had we found them
later in the design, or worse, out in the field

— We found out issues during the testing that would have
set our program back months.

— End result: We developed and delivered a very reliable
product and got it to market faster.
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Why are we doing this safety stuff?

e Legal Regquirements
NRTL Listing is required by local ordinances
In US, provincial law in Canada (Ontario
enforcement, Directives for CE Marking
iIn Europe, and OSHA or the workplace;
confirms NEC compliance

e Litigation
Benefit from a third-party approval to an established
iIndustry standard and factory control of products

shipped o

e Customer Requirements
If the customer says “paint it green”, you paint it green;
OEM contracts; selling at Walmart?; and consumers.




CE Marking for European Union

o Conformité Européenne (CE) Complies
with all Directives that apply to the product
 Low Voltage Directive (LVD)

 Radio and Telecom Terminating Equipment
(R&TTE)

« EMC Directive (EMC)
* Machinery Directive
» Medical Device Directive (MDD)

« Two Options —

1) Self-Declaration with TCF: no European mark
except CE, or

2) European Notified Body licensing, such as TUV
or VDE with mark & factory inspections



NRTL Listing In the U.S.

« OSHA Accredited NRTLs — There are many agency options for
Listing is in US, mostly to UL Standards.

o SCC Accredited Bodies — And similar options for Certification in
Canada, mostly to CSA Standards.

4 A
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What Is Product Safety?

* 4 major categories of hazards:
» Shock — don’t electrocute anyone
e Fire — don’t burn the building down
 Energy —don’t burn anyone
* Mechanical — don’t lop off any fingers

e Other hazards:
e Laser/LED emissions, ergonomic evaluation,

chemical, UV
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PRODUCT DESIGN
v
SEL SAFETY REVIEW
v

‘ PREP AGENCY REPORT

Are you selecting the
No right components for
where you want to

/ \ Yes ship?

From experience OPEN PROJECT
comes: LETTER
I
Predictability SEL TEST & REPORT
Efficiencies No
and timing
Yes
UL ISSUES REPORT
UL FACTORY

INSPECTION OK?
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ROHS in the News

ROHS has cost the
electronics industry more
than $32 billion

The study by Technology Forecasters
for the Consumer Electronics
Association (CEA) says the average
cost per company was $2,640,000 to
achieve initial compliance and
another $482,000 for annual
maintenance.

Total compliance cost for the
industry totals 1.1% of industry
revenue.



Environmental Regulations

e ROHS
— Restriction of Hazardous Substances
— Elimination and disclosure of certain hazardous materials

« REACH

— Registration, Evaluation, Authorization & Restriction of
Chemicals

— Registration of all chemicals being imported into the EU
and gradual phase out of SVHCs

- WEEE

— Waste Electrical & Electronic Equipment
— Post consumer recycling regulation



RoOHS - What Is requested?

« Compliance Requests
— ROHS (Y/N)
— Certificate of Compliance (C of C)
— Material Declaration
— Specify the type of restricted materials
— Full material disclosure

e By the orderable part number



RoOHS - What Is requested?

e Different divisions within large OEMs are making
multiple requests on the same data

 How Is the data requested?
— Direct by E-maill
— EMS to gather the information
— Third Party
— Distributors



EU vs. China RoHS Matrix

Start of Enforcement

Restricted substances

Products Covered

Exemptions

Compliance Requirements

July 1st 2006

Lead, cadmium,
mercury, hexavalent

chromium, PBB & PBDE

Household appliances,
Computing & commun.
equipment, Consumer

electronics ...
29 exemptions

Self declaration

March 1st 2007

Same as EU

All Electronic
Information Products
(EIP), in addition to
the EU

None, any
exemptions will be
listed specifically

Self declaration,
testing by authorized
labs.




RoHS: Impact to Business

Component Selection

Obsolescence

Lead Times / Avallability

Managing Compliance Data
Understanding Changing Regulations

Manufacturing Process



Benefits: Intelligent Component Content

Reduced Parts Selection Time
Central Search Location
Ability to find Alternate Parts

Higher Quality Parts Data
— For Lifecycle, RoHS status, etc.

Integration with other Enterprise Systems



REACH - Compliance

e Registration of all chemicals being imported into EU
and gradual phase out of SVHCs.

e 15 SVHCs (substances of very high concern) already
identified. More to be added by ECHA.

 “Sunset dates” to force usage of SVHCs in imported
goods.

* Due diligence is responsibility of OEM. Data to be
supported by the supply chain.



REACH - Compliance

Where it's headed:

» Addition of more SVHCs as ECHA tests & gets
more data on imported chemicals. By some
estimates in the 1000s.

 Enforcement of regulation



ROHS vs REACH

 Electronics Industry is unprepared once again.

Only 60% of component suppliers had a
published RoHS roadmap

33% of suppliers were providin
Certificate of Compliances (C ot C)
rather than full material disclosures

Ended up costing the Electronics
Industry $32 Billion in compliance costs

Only 61% of respondents were
planning to register or pre-register
substances

29% of engineering personnel had
no understanding of REACH and
how it affects their companies

Total cost to industry??
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by
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Outline

1. Reqgulatory Compliance Challenges

2. What are the regulations that impact your
business?

3. What Is your strategy for compliance?
4. Implementing a design for compliance
program

5. Recommendations for an effective
compliance program



Regulatory Compliance Challenges

Customers have expanding requirements due
to the global nature of business

Limited resources and reduced budgets
Accelerated product development schedules

Global outsourcing and challenges in the supply
chain

Increasingly complex equipment with a variety
of EHS concerns
Safety, EMC, Ergonomics, Lasers, Radiation,

Energy, Voltage Sags, Chemicals, Material
Restrictions, End of Life



What are the regulations that
Impact your business?

Customer Specifications

Legal Regulations

Industry Requirements

Current & Emerging Requirements



New Regulations Impacting

Sustainability

Products Us Felie

EUP Energy § ...EU el

Carbon Disclosure Project § EU ||—if(? Cycle
nalysis

EU Machinery
Directive

EU Battery Directive

IATA Lithium Batteries

New Regulations

China RoHS Catalog

UK WEEE E

REACH-SVHC2 E

Cat8 &9
RoHS

v

2009 2010 2011

2012




What Is your strategy for compliance?

Factors to Consider:

Risk Threshold — What level of risk is considered
acceptable for the organization?

3'd Party Test Labs — Who conducts the necessary
evaluations, completes the testing and reports

Training — Are staff trained on the applicable
regulations to effectively meet the requirements early
In the design process

Is there a feedback system to track non-compliances
and to address customer safety issues?



Implementing a design for
compliance program

Concept — Ensure design meets applicable regulations
Review electrical schematics and CAD Models
Ensure components are certified to industry standards
Conduct risk assessments

Prototype
Conduct line by line evaluations
Begin test program

Beta
Fix non-compliances
Complete safety documentation
Complete regulatory reports

Production
Finalize all certifications
Ensure product meets customer safety requirements



Recommendations for an effective
compliance program

Track new Regulations impacting your products

Ensure compliance at the design level and
through the product development process

Clarify ownership within the organization

Proactively work with your Supply Chain to
ensure components are certified

Complete all required reports and certifications
without product redesign



Panel Discussion



Contact Info/Follow Up

Mike Silverman, Managing Director
(408) 654-0499
MikeS@opsalacarte.com
www.opsalacarte.com

Lee Ould — President/CEO

(408) 544-1890
lee@seldirect.com
www.seldirect.com

Vineet Chaudhary, Product Mktg.
(408) 516-5060
vineet@siliconexpert.com
www.siliconexpert.com




Contact Info/Follow Up

Ken Kapur, Corporate Compliance

408-875-2817
Ken.Kapur@kla-tencor.com
www.kla-tencor.com
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