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M/A-COM Technology Solutions Holdings, Inc. (NASDAQ: MTSI) (MACOM) is a leading supplier

of high performance analog RF, microwave, and millimeter wave products that enable next-

generation Internet and modern battlefield applications. Recognized for its broad catalog portfolio

of technologies and products, MACOM serves diverse markets, including high speed optical,

satellite, radar, wired & wireless networks, CATV, automotive, industrial, medical, and mobile

devices. A pillar of the semiconductor industry, we thrive on more than 60 years of solving our

customers' most complex problems, serving as a true partner for applications ranging from RF to
Light.

60 Years of Historical Milestones

August 1950

Microwave Associates is founded

in a loft in Boston, Massachusetts

with $10,000 in capital. |
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1962

One of Microwave Assodiates’
first products is a magnetron,

3 key component for microwave
radac. Its development s an
important factor in the evolution
of the microwave industry
intheus.

Microwave Assodates goes international,
opening Microwave Associates, Ltd. In
Dunstable, England, to meet the needs of
the emerging microwave market in Europe.

Throughout the 60s (and the 505 as well),
Microwave Associates produces microwave
components used as bullding blocks for
radar, missile and communications
equipment on the Polaris submarine,

B-52 bomber, Mariner Il Venus Probe, and
the Telstar satelite.

MACOM.

Partners from RF to Light

March 6, 1959

Ploneer IV, the first US. spacecraft
placed in solar orbit, carries a
parametric amplifier employing

a Microwave Assodiates varactor
with a noise figure of 1 dB.

1957

Successful IPO - Microwave Assoclates
goes public with first stock offering,

with the stock price increasing in 1.5 years
from §7/share to §30/share.

1968

Microwave Associates expands its product offering

to communications and broadcast industries. Microwave
Assodiates equipment brings the Mexico City Summer
Olympic games, as well 2s political conventions, to households
across the US.

‘missile site radar.

of high quality PIN diodes.

Assodates becomes a leading supplier

Microwave Associates develops the 1978
1970 1976 fist high power PIN diodes that are Following seversl
i Assoclates positi i Assoclates develop: fundamental to the success of high acpdsiilons; 1979
itselffor growth by replacing and patents the first high power jpowecpheas saiers and control Microwave Assoclates M/A-COM, Inc. becomes the first
vacuum tubes with semiconductors S-band phase shifter which is cemponents ed theaughout changes its name to M/A-COM, Inc. to reflect domestic supplier of semi-insulating
in micowave applications. usedin the Nike X phased array e miiioury Inhetry Acremn the growing part R and microwave communications Gahs and among the top five world

would play in its future. suppliersfor nearly 20 years.

1984 1985
1981 M/A-COM, Inc. establishes the M/A-COM, Inc. becomes il 1989
M/A-COM,, Inc. acquires Power Hybrids Incorporated, pe 2 Fortune
atechnical leader in the RF power semiconductor 7 in Lowell, Massachusetts. 2 M/A-COM, Inc. bolsters its product
industry for applications such as commercial ar traffic 71 [ower Hotris b Employees refer to this building as porticheny soyskay Adees Jumel
control systems and cellular radar markets, avionics, The Walker Bulding in honor of 1988 . AUNTIT o8 [ESET) Electronics, a leading manufacturer
and navigational measuring equipment. key technologist and co-founder M/A-COM, Inc. establishes outsourced of ompasets: sébame mbtiet da
L Richard M. Walker. manufacturing presence in China. systems.
1991 1994 1995 1999
M/A-COM, Inc. develops the The company introduces Heterolithic Microwave Integrated Circult (HMIC) — 1995 Al M/A-COM, Inc. facilties Tyco International Ltd.
. first GaAs RFIC for handset arevolutionary MW and mmW IC topology that creates three-dimensional M/A-COM, Inc. are certified to 1S09000:2008. acquires AMP
ml 0 applications. This T/R PDT structures based upon a marriage of ilicon and glass at a waferscale level. s acquired by AMP Incorporated.
l } switch is the genesis of 3 Thi process has and contl abllity Incorporated. AMP

e long standing history of e 3 ing retains M/A-COM

"£ revolutionary switch products mixers to multi-hundred watt monolithic switches—for cellular, basestation, . 0"

e stll being developed today. and military communications markets.

MAC
- M 2008
2001 2005 2008
telleX  a-com supptes o0 M/A-COM s it with apatented 2008 Dok oy St MA-COMTec gresbeckto ks oM Tech starts prodct i . 8

2000 ~ working radios withina = new fitertechnology for high  Cobham plc acquires M/A-COM's RF components yicinnovations and bulding _ Patented GPS module thatincludes sk
Stellex/Phoenix Microwave 20-hour window after receiving the callfor hel pe: i b an antenna, GPS engine, ¥ '
acquired, enabling M/ from first ” i y A systems that set the tone for Electronics, and consolidates the components ::,‘;:’::T'c/::‘“f:;ti and a CAN transceiver along with :{:;ﬁ":me forindustry
to supply key components for following the 9/11 terrorist attacks on B this booming business. business assets in newly-formed M/A-COM o baineatalion. sed three levels of software. This device leadership.
radar and jammers. The World Trade Center. Technology Solutions Inc. point-to-point. s used In Ford's SYNC® system.
2010 2011 2013 2014
M/A-COM Tech acquires Wa-comTechacquies O TOMA | 2012 MACOM licenses MNDSPEED Nitronex, LLC acquired,
Mimix Broadband,a fabless Optomai inc. a fabless M/ACOM Technology Solutions  GaNtechnology, 2013 adding GaN-on-Silicon
supplierof high company Holdings Inc. announces its Board  offering industry  Mindspeed Technologies, Inc, 1o MACOM's
GaAs semiconductors from that developed integrated circuits '@\ ‘of Directors has promoted company first dual source a leadingsupplier of semiconductor process and
DC to 50 GHz for RF, microwave and modules for next-generation President, John Croteau, to the of aitical emerging  solutions for communications product
and millimeter-wave applications. 40- and 100-Gbps fiber optic \/ MARCH 15, 2012 position of Chief Executive Officer.  technology Infrastructure applications, is aquired. portfolio. NITRONEX

networks.

M/A-COM Technology Solutions, Inc




41" 7 %

| & #/

MACOM.

. 4 %. 43

1. QUALITY POLICY: 5
2. PURPOSE AND SCOPE 5
3. SOURCING 6
4. SUPPLIER RESPONSIBILITIES 8
4.1. CONTINUOUS IMPROVEMENT 8
4.2. SUPPLY CHAIN CODE OF CONDUCT 8
4.3. CONFLICT MINERALS 8
4.4. COUNTERFEIT PRODUCTS 9
4.5. ENVIRONMENTAL PRODUCT COMPLIANCE 9

5. SUPPLIER REQUIREMENTS OVERVIEW 11

5.1. QUALITY MANAGEMENT SYSTEMS 11
5.2. BUSINESS CONTINUITY 11
5.3. SUB-TIER SUPPLIER CONTROL 12
5.4. COMMUNICATION TO MACOM 12
5.5. OBLIGATIONS FOR TIMELY AND PROPER

NOTIFICATION OF CHANGE 13
5.6. PURCHASING 15
5.7. TRACEABILITY 15
6. PRODUCT REALIZATION 16

6.1. SPECIFICATION AND DOCUMENTATION REVIEW

16
6.2. PROCESS CAPABILITY 16
AUTOMOTIVE SUPPLIERS ARE REQUIRED TO ACHIEVE A
MINIMUM PROCESS PPK OF 1.67 16
6.3. INITIAL (FIRST-OFF) SAMPLE PARTS 17
6.4. PROCESS CONTROLS 19
6.5. CONTROL PLANS 20
6.6. FAILURE MODE AND EFFECT ANALYSIS (FMEA)

20

Page 2 of 37

M/A-COM Technology Solutions, Inc.

6.7. HANDLING AND STORAGE REQUIREMENTS 20
6.8. PROCESSING MOISTURE SENSITIVE MATERIAL

AND DEVICES 21
6.9. PROCESSING ESD-SENSITIVE MATERIAL AND

DEVICES 21
6.10. REQUEST FOR DEVIATION 22
6.11. PACKAGING AND LABELING 22

7. MEASUREMENT, ANALYSIS AND

IMPROVEMENT 24
7.1. GENERAL 24
7.2. CALIBRATION SYSTEM 24
7.3. MEASUREMENT SYSTEMS ANALYSIS (MSA) 25
7.4. MONITORING AND MEASUREMENT 26
7.5. LOW YIELD OR QUALITY EVENT ALERT 27
7.6. VERIFICATION OF QUALITY 28
7.7. PRODUCT/ MATERIAL NONCONFORMANCE 28
7.8. CORRECTIVE AND PREVENTIVE ACTION (CAPA)

SYSTEM 29
7.9. MAVERICK LOT CONTROL 30
7.10. QUALITY RECORDS 30

8. SUPPLIER PERFORMANCE MONITORING 31

APPENDIX A: REFERENCE DOCUMENTS 32

APPENDIX B: SPECIFIC REQUIREMENTS FOR
SUPPLIERS OF TOOLING 34

APPENDIX C: MACOM SUPPLIER QUALITY
ALERT COMMUNICATION TEMPLATE 35

APPENDIX D: SUPPLIER
ACKNOWLEDGEMENT 36

APPENDIX E: REVISION HISTORY 37

Supplier Quality Manual, ECP-QM-1000, Rev.B



MACOM.
", /33129 /& 4%2-3

Term Definition
Agile Agile is MACOM6és Product Data Managemen
APQP Advanced Product Quality Planning
BCMS Business Continuity Management System
BU Business Unit
BOM Bill of Materials
CAPA Corrective and Preventive Action
CDA Confidential Disclosure Agreement
CEM Contract Equipment Manufacturer
Certificate of Analysis
Cof A A document provided by a supplier that reports and certifies the actual results of the

tests performed on a shipment of products or materials
Certificate of Conformance

cares A certificate provided by a Supplieros
coke confirming that all material conforms to all applicable specifications.
COPQ Cost of Poor Quality

Cpk / Ppk Process Capability Indices

DFMEA Design Failure Mode & Effects Analysis
DPPM Defective Parts Per Million

EDI Electronic Data Interchange

EICC Electronic Industry Citizenship Coalition
ESD Electro-Static Discharge

FAI First Article Inspection

FAR First Article Report

FMEA Failure Mode & Effects Analysis

GR&R Gage Repeatability and Reproducibility

ICT Information and Communication Technology
IMDS International Material Data System

ISO International Standard Organization

KPI Key Performance Indicator

MACOM M/A-COM Technology Solutions

MCA Mutual Confidentiality Agreement

MDF Material Declaration Form

MSA Measurement System Analysis

MSL Moisture Sensitivity Level

NDA Non-Disclosure Agreement
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Term
NCMR
NPI
OEM
OCM
PCB
PCN
PFMEA
PO
PPAP
PPM
RFQ
RoHS
SCAR
SCN
SGS
Shall
Should
SOW
SPC
SQE
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Definition

Non-Conforming Material Report

New Product Introduction

Original Equipment Manufacturer
Original Component Manufacturer
Printed Circuit Board

Product / Process Change Notification
Process Failure Mode & Effects Analysis
Purchase Order

Production Part Approval Process
Parts Per Million

Request for Quotation

Restriction of Hazardous Substances
Supplier Corrective Action Request

Supplier Change Notification

MACOM.

Société Générale de Surveillance [Certification company]

Mandatory requirement
Recommendation
Statement Of Work
Statistical Process Control

Supplier Quality Engineer

M/A-COM Technology Solutions, Inc.
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1. Quality Policy:
The goal of M/A-COM Technology Solutions is to continually deliver effective, high quality
products and services that meet our customer s
delivery, performance, safety and value. Process controls shall be implemented such that the
tasks are performed properly the first time, so that products and services meet established,
agreed-to requirements.
It is the personal responsibility of every employee to ensure quality, customer satisfaction,
continual improvement, maintenance of our quality management system and compliance with

customer and regulatory requirements.

2. Purpose and Scope

The purpose of this Supplier Quality Manual is to clearly communicate MACOM®& Quality
expectations to all new and existing external Suppliers, including raw material, component,
Original Equipment Manufacturers (OEM), Contract Manufacturers of Finished Devices, and
Service Suppliers associated with Product. These Quality Requirements shall apply to the
development and manufacture of all Products supplied to MACOM. Suppliers are critical to
MACOMOGs success i-qualitg@dducttosouricustgmets atdhb right time,
therefore it is important for us to set expectations, identify gaps and track progress of gap
resolution. MACOM works to build long-term relationships with those Suppliers who have

achieved, or who are committed to achieving, these requirements.

M/A-COM Technology Solutions reserves the right to make changes to this document and
requirements referenced herein. Hard copies of this document may not be updated. The latest
version of this document is available on the Quality section of the M/A-COM Technology

Solutions web site at http://www.macom.com/about/sustainability-quality--reliabil.

Suppliers are responsible for ensuring that they are using the current version of this document.
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3. Sourcing

The awarding of business to a supplier is one of the most important decisions made by
MACOM Purchasing. It impacts the ability of our brand and our ability to deliver to our
customers, remain competitive and to deliver future developments through projects and
technological innovation. The MACOM Global Sourcing Process ensures the contribution and
coordination of all decisions for all MACOM
long lasting relationship between MACOM and our key suppliers.
The overview of the process is as shown here:

PASS
Audits and SIGN

product Agreements
evaluation

COMPLY SIGN ANSWER

with MACOM Non-Disclosure Request for
requirements Agreement Quotation

The supplier has an active role to play in this process:
- During the RFQ (Request For Quotation) process, the supplier is responsible for
conducting a detailed specification review.
- In the audit performed by MACOM.
- In the demonstration of the achievement of MACOM requirements.

- In the implementation of action plans to reach the required performance level.

3.1. COMPLY with MACOM requirements
3.1.1. Have the products or technology required by MACOM.
3.1.2. Meet the quality requirements outlined in this document.

3.2. SIGN Non-Disclosure Agreement

3.2.1. The supplier understands and agrees to hold in strict confidence all confidential
information derived from MACOM. As a Supplier to MACOM you may be asked
to sign a Confidential Disclosure Agreement (CDA), Non-Disclosure Agreement
(NDA), or Mutual Confidentiality Agreement (MCA) depending on the level of
technology or information disclosed during the course of business. It is our policy
to utilize a MACOM standard form that has been created for this purpose.
When requested by an authorized representative of MACOM, the supplier shall
return all documents provided by MACOM.
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3.3. ANSWER Request for Quotation (RFQ)

3.3.1. Requests for quotation shall be provided by the MACOM buyer/authorized
purchasing personnel. Suppliersarerequi red t o r e swghinthd t o R
allocated time, and to quote based on a technical review of the information
provided.

Any clarification or additional detail required should be requested from the
MACOM Sourcing and Quality teams prior to providing the final written quotation.
Full compliance with the RFQ requirements and product specifications is
expected.

Any requests for exceptions or deviations to the specifications or RFQ
requirements shall be clearly documented and communicated to MACOM, and
shall not be assumed or deemed to be acceptable without clear written

confirmation of acceptance from MACOM.

3.4. Supplier Audit:

3.4.1. As part of the evaluation process MACOM may request the supplier to complete
aSelfrfAudit using MACOMOSs a u38l Depeqding atthe o n n a |
product or service being provided, MACOM may follow up with an on-site audit
by MACOM personnel and sample parts will be subjected to an evaluation

process as appropriate for the product in question.

3.4.2. Qualified suppliers will be subject to periodic Surveillance Audits as defined by
MACOMOGs i nt er naas bysinesscneedsudictates Scheduling of these

audits will be in consultation with the supplier.

3.5. SIGN Agreements:
3.5.1. Where applicable, suppliers may be required to sign specific agreements such as
Purchasing Agreements, Statement of Work (SOW), Service Level Agreements,

Foundry/Manufacturing Service Agreements, etc.
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4. Supplier Responsibilities

4.1. Continuous Improvement
MACOM strives for reliability and quality in all of our products, and we recognize that this
cannot be achieved without the support of a strong supply base. To that end, MACOM
strives to achieve a world-class supply chain utilizing Lean Sigma methodologies. Lean
Sigma combines Six Sigma with Lean Manufacturing methodologies, and helps to
address the waste and variability in processes and supply chain systems.
MACOM expects our suppliers to be committed to continual process improvement by

emphasizing reduction of part to part variation and the elimination of all waste.

4.2. Supply Chain Code of Conduct
MACOM is committed to conducting our business activities in an ethical and responsible
manner, contributing to economic development, while working to integrate social and
environmental concerns into our business operations and stakeholder engagements. We
also expect our suppliers to conduct their activities in an ethical and responsible manner,
in conformance with, or exceeding, all applicable environmental laws and regulations of

the jurisdictions in which the supplier does business.

Suppliers are directed to the Supply Chain Code of Conduct in the Corporate Social
Responsibility section of the M/A-COM Technology Solutions web site at

http://www.macom.com/about/sustainability-quality--reliabil, which incorporates the text of
the Electronic Industry Citizenship Coaliti

additional requirements described therein.

4.3. Conflict Minerals

MACOM is committed to responsible sourcing and to compliance with the requirements of
Section 1502 of the Dodd-Frank Wall Street Reform and Consumer Protection Act, 2010.

Conflict minerals are defined as Tin, Tungsten, Tantalum and Gold.

Suppliers are directed to our Conflict Minerals Policy Statement in the Corporate Social
Responsibility section on M/A-COM Technology Solutions website at

http://www.macom.com/about/sustainability-quality--reliabil
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We require all relevant suppliers to submit conflict minerals data, including smelter
information, using the standardized Conflict Free Reporting Template (CMRT). We also
request that relevant suppliers ensure all smelters in their supply chain engage with the
CFSI or other relevant bodies, such as the London Bullion Market Association, the

Responsible Jewellery Council or the Tungsten Industry i Conflict Minerals Council.

Enquiries related to Conflict Minerals should be directed to conflictminerals@macom.com

4.4. Counterfeit Products

To protect our customers and provide quality products, MACOM only procures its

components directly from OEM& sr through an authorized agent/broker or distributor.

All suppliers providing turnkey assembly services to MACOM are required to implement

the same approach when purchasing components. Any independent distributor/broker

shall provide full acquisition traceability to the Original Equipment Manufacturer

(OEM)/Original Component Manufacturer (OCM).

Again, suppliersaredi rect ed to MACOM6s Supplier Decl a

section 4.2) for additional details on requirements related to Counterfeit Products.

4.5. Environmental Product Compliance

MACOMG6s goal is to avoid the use of substan
environment or human health. We are committed to adhering to all relevant legal
requirements, international treaties and conventions, along with specific market

requirements.

We expect our suppliers to conduct operations in conformance with, or exceeding, all
applicable laws and regulations of the jurisdictions in which the supplier does business,

along with other relevant international regulations.

Suppliers are directed to Supplier Compliance Requirements in the Environmental
Product Compliance section on M/A-COM Technology Solutions website at

http://www.macom.com/about/sustainability-quality--reliabil
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The list below includes some of the relevant legislation, but compliance is not limited to
these. Additional information may be required, such as independent test reports or MSDS

sheets for relevant products.

0 EU: Restriction of Hazardous Substances (RoHS) Directive 2011/65/EU

EU: Registration, Evaluation, Authorization and Restriction of Chemicals (REACH) EC
1907/2006,

EU: EC 1005/2009 on Substances that deplete the ozone layer

EU: Regulation No. 842/2006 on certain Fluorinated Greenhouse Gases

EU: Persistant Organic Pollutants (EC/850/2004)

EU: 2009/425/EC, Restrictions on marketing and use of organostannic compounds

o

o O o o

Enquiries related to Environmental Product Compliance should be sent to

product compliance@macom.com

WoHS & O

A copy of MACOMG6s full Environment al Heal t h
Sustainability, Quality & Reliability section of the MACOM website

http://www.macom.com/about/sustainability-quality--reliabil.
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5. Supplier Requirements Overview

5.1. Quality Management Systems
Suppliers are encouraged to earn relevant third party registration to ISO 9001, TL 9000,
ISO/TS 16949, SAE AS 9100, BS EN 9100, or equivalent national standards as
appropriate.

Supplier expectations are as follows;

Supplier Type Supplier Category Expectation

Already certified, or working
Both New and Existing | towards ISO 9001:2008
certification

Raw Material and
Component Suppliers

OEM and Contract
Manufacturing of Both New and EXxisting
Finished Devices
OEM and Contract
Manufacturing of . ISO 9001:2008 &
Finished Devices - Both New and EXISting | |5 /r5 16949 certified
Automotive

ISO 9001:2008 certified
ISO 14001:2004 certified

Suppliers are responsible for ensuring that Products or services meet established

MACOM specifications and Quality Requirements. Audits, approvals or verification by
MACOM of the Supplier 6s facility, quality system, pr.
etc., does not absolve the Supplier of the responsibility to provide acceptable Product, nor

will it preclude the subsequent rejection of unacceptable Product.

5.2. Business Continuity
As a responsible manufacturer we expect our Suppliers to complete a formal business
Continuity/Disaster Recovery Plan to ensure no interruption in supply to our end
customers is encountered.
It is recommended that business recovery plans should be developed and maintained
based on | SO 2230 1-Busimesocontiraliity amdnagemneatsystemsy
Requirementso which is an international sta
System (BCMS). ISO 22301 specifies requirements to plan, establish, implement,
operate, monitor, review, maintain and continually improve a documented management
system to prepare for, respond to and recover from disruptive events when they arise.
ISO 22301 is supported by ISO 22313, "Societal security -- Business continuity

management systems i Guidance" which provides pragmatic advice concerning business
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continuity management.

ISO/IEC 27031, "Information security - Security techniques 8 Guidelines for information
and communication technology [ICT] readiness for business continuity" offers guidance
on the ICT aspects of business continuity management.

5.3. Sub-Tier Supplier Control
The Supplier must maintain qualifications for raw material suppliers and for
subcontractors and the products purchased through them. It is the Supplier s 0
responsibility to ensure and control the quality of all components and raw materials that
are purchased to manufacture components and parts for MACOM.
Suppliers will manage sub-tier suppliers with controls commensurate with those MACOM
applies to direct suppliers. Suppliers are responsible to ensure that product(s)
manufactured utilize only authentic, conforming and specified material requirements as
stipulated in the BOM.
The supplier is not to subcontract any work related to any given purchase order without
notification and written permission from MACOM purchasing.
The supplier shall not place any MACOM tooling with subcontractors without notification
and written permission from MACOM purchasing.

5.4. Communication to MACOM

MACOM has established primary interfaces (e.g. Sourcing, Quality, Planning,
Applications Engineering, etc.) for ensuring that all supplier requests for information are
satisfied, in addition to electronic systems to enable suppliers to obtain product
information.

Suppliers must identify and implement a communication plan with MACOM regarding
product information, contracts, order handling, feedback and complaints. Suppliers will
provide prompt notification to MACOM of any Supplier Product recalls or field actions.

All suppliers of production parts, assemblies, components and production materials to

MACOM plants should have capabilities for the exchange of purchasing documents via

electronic methods.
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5.5. Obligations for Timely and Proper Notification of Change
55.1. Changes By MACOM
Product specifications are subject to revision by MACOM. Any such specification
changes shall be notified by MACOM to the relevant supplier for the product
affected by the change. Supplier shall implement the revision as specified by
MACOM, and confirm the implementation to MACOM by the requested date.

5.5.2. Supplier Access to Agile
MACOM uses Oraclebs Agile Product Lifec
to manage updates to all controlled specifications.

Selected suppliers will be setup to directly access the product related information

for the parts they are providing to MACOM, and will use Agile to:

T View / Access all documentation for product build/manufacture.

T Review and action Supplier Change Notifications (SCNSs).

IMPORTANT NOTE: For suppliers with Agile access accounts, any other source

of documentation is considered uncontrolled.

Supplier access is via the following link: https://macoml.plmhost.com/Agile

Login credentials and Agile training will be provided by MACOM when the
supplier is being setup on the system.
Refer to MACOM procedure QP-248 for additional details.

5,5.3.  SCN Overview
The purpose of the Supplier Change Notifications (SCN) process on Agile is as
follows;

1 Automatically notify suppliers of a change.
Supplier will receive automatic email notification to their Agile email address
on closure of a Change Order in MACOM.

1 Track the supplier change on Agile.

1 Have a priority level for the change.
17 High (Supplier completes SCN within 5 working days)
27 Low (Supplier completes SCN within 10 working days)

1 Provides a Closed-Loop system.
Supplier must complete a check list to confirm they have carried out the
requirements to incorporate the changes and close the SCN.
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5.5.4. Changes by Supplier
The continuous improvement philosophy encourages process improvements.
However, changes or deviations considered by Supplier must be submitted in
writing to MACOM for review and approval prior to making any changes. It is
important to be aware that any technical change may have a significant influence
on MACOM product performance.
A process change is defined as any significant change to the manufacturing
process, equipment modifications or replacements, changes to process
parameters, and the purchasing of materials from new sources that could
adversely affect form, fit, function or reliability of the purchased material that has

been accepted/approved by MACOM and/or our customer.

MACOM must ensure that its customers receive product that is consistent with
drawings, product specifications, and inherent performance requirements. To
facilitate this requirement for consistency, MACOM requires that the supplier
provides prior written notice of the changes proposed.

Suppl i er 6s change notification procedure
with EIA/JESD46 (Guidelines for User Notification of Product Process Changes

by Semiconductor Suppliers), and the actual notification documentation shall

meet the minimum contents as outlined therein.

Supplier shall notify MACOM a minimum of 90 days before implementation of the
proposed change per JESD46.

For material or process phase-out / End-of-Life situations, supplier shall provide 6
months notification to place orders and 12 months for shipments per JESD48.
Suppliers shall not implement changes to automotive components until the
changes have been qualified and, PPAP submitted to MACOM or MACOM
directed sub-tier supplier.

All notifications of proposed changes must be sent via email to

macom.pcn@macom.com.

The responsible buyer/authorized purchasing and quality personnel will work with
the supplier to review the proposed change and the qualification information
required, as the requirements vary for the different MACOM business units.

The change shall not be implemented prior to written approval from MACOM.
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5.6. Purchasing
Supplier shall establish and maintain controls on the purchase of components used in the
manufacture of Product to ensure conformance to specified requirements, including visual
inspection of packaging, labeling, or shipping containers, and dimensional inspection or
analytical testing.
Supplier shall maintain documentation that clearly describes the quality requirements for
components, and shall require component sources to notify Supplier of any proposed
changes in the manufacturing of the components prior to making any change. MACOM

shall participate in the review and approval of component source changes.

Inthe event that, with MACOM6s knowl edge and
of the manufacture and/or inspection of components to sub-tier suppliers, the

requirements defined in this document shall be passed on to those Suppliers through

purchase order requirements. Supplier shall remain responsible for all acts or omissions

of the sub-tier supplier with whom it contracts.

5.7. Traceability

Supplier shall be responsible for setting up and maintaining controlled documentation of

product traceability during all stages of receipt, production, and distribution. Traceability

and quality records will be maintained throughout the life of the Product.

Traceability requirements include, but are not limited to, the following:

1 Minimum Traceability i All Products and components are traced by lot/batch,
automotive products must be traceability to individual serial number.

1 Process Information i Traced to the sub-assembly. At a minimum, this includes the
operator, date performed, shift, manufacturing instructions used, use of validated
equipment and identification of equipment used, Bill of Material (BOM)/design revision
and configuration, resolution of any discrepancies, and record of any rework
performed.

1 Raw Materials i Traced to original material manufacturing lot/batch at a minimum.

These records will be made available to MACOM upon request, and a traceability review

may form part of a MACOM surveillance audit.
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MACOM.

6. Product Realization

6.1. Specification and Documentation Review
Prior to acceptance of the purchase order, the supplier shall review all engineering
drawings and specifications to ascertain that they are to the engineering revision level
specified on the purchase order. The supplier shall notify the appropriate buyer/authorized
purchasing personnel of any errors or omissions. MACOM will either correct the error or
arrange for a temporary deviation until correction can be made.
The supplier shall not implement changes to any MACOM document without prior
approval having been issued in writing by the MACOM buyer/authorized purchasing
personnel.
The supplier review shall also determine compliance to special labeling and packaging

requirements, delivery requirements and sup

The supplier will establish a process to ensure the timely review, distribution and
implementation of authorized drawing and document changes.

6.2. Process Capability
MACOM recommends that a Statistical Process Control Plan (SPC) be implemented, and
that appropriate SPC data for special part and process characteristics will be kept on file
by the supplier as required.
All critical characteristics should be controlled with SPC and variable gauging as
applicable. The capabilities must be identified in the control plan and subsequently
followed. This data may be required with each shipment at the discretion of the receiving
facility. Special characteristics will be defined in MACOM specifications when applicable.
The minimum expected capability | evel67Rpls O

Automotive suppliers are required to achieve a minimum process Ppk of 1.67
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6.3. Initial (first-off) sample parts
6.3.1.  When providing initial sample parts to MACOM, the supplier shall provide a First

Article Report (FAR) detailing inspection and measurement results, and the
results of all testing conducted on the parts to confirm compliance to
specifications.
Supplier is responsible for notifying MACOM Purchasing when first article
samples and inspection data are available. MACOM will make arrangements with
the supplier to review the first article data and samples, and conduct additional

evaluation and testing as required.

632. Supplier FARG6s should include all appli
relevant information for the product being sampled:
1 Material Declaration & Certificate of Conformance
SGS REPORT (or equivalent)
Conflict Minerals Report (CMRT)
DIMENSIONAL ANALYSIS REPORT
CROSS SECTION (PCBs) (Via-hole Integrity, Solder Mask & Stack-up
Thickness)
PLATING ANALYSIS REPORT (Composition and Thickness)
MATERIAL CERTIFICATE
ELECTRICAL CHARACTERISATION DATA
MANUFACTURERS RELIABILITY DATA

1
T
1
T

=A =4 =2 =4

6.3.3.  Suppliers providing turnkey services to MACOM shall refer to MACOM
procedures and forms, QP-245, QAF-474 and QAP-5116 for specific FAR related

requirements.

6.3.4.  Supplier shall not start full production until formal approval of the initial samples is
received from MACOM, or until MACOM provides a written instruction to

commence production.

6.3.5. MACOM first article approval does not relieve the supplier of the responsibility of
assuring that subsequent production is in accordance with documented

requirements.
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6.3.6. A PPAP documentation package at the submission level specified by the
responsible Supplier Quality Engineer must be supplied with all automotive
products. Suppliers are directed to the AIAG Production Part Approval Process
Latest Edition. Ref MACOM PPAP check list FRM-4007 (Latest Rev)
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6.4. Process Controls

6.4.1.

6.4.2.

6.4.3.

6.4.4.

6.4.5.
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Supplier is responsible for the quality of any process that affects the
configuration, assembly, heat treatment, plating, and/or metallurgical properties

of MACOM consigned or stocked material.

Supplier is responsible for adopting the necessary techniques and controls during
all phases of manufacturing to ensure that the quality of the product being
produced is both known and controlled. These controls should include, but are
not limited to:
1 Approved and documented production processes, instructions, and methods
that define and control the manner of production.
1 Monitoring and control of process parameters and component and device
characteristics during production.
Compliance with specified reference standards or codes.
1 Approval of processes and process equipment.
Criteria for workmanship, which shall be expressed in documented standards

or by means of identified and approved representative samples.

Supplier will monitor and control the manufacturing process using industry
standard tools such as: in-process inspection; control plans; and Statistical

Process Control.

Error-Proofing
Supplier should use error-proofing devices and techniques as a form of process
control, especially for repetitive functions, difficult tasks prone to mistakes, or

where the cost of error is high.

Preventive Maintenance
Supplier should identify key process equipment and provide resources for
machine/equipment maintenance activities and develop an effective planned total

preventive maintenance system.
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