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Corporate Overview
 Leading provider of:

 Hi performance, field programmable Microcontrollers and 
Digital Signal Controllers

 Mixed-Signal, Analog & Interface Products
 Non-volatile EEPROM & FLASH memory
 High speed low power ADC
 MEMS oscillators

 ~ $3.3Billion revenue run rate
 ~ 14,000 employees worldwide
 Headquartered near Phoenix in Chandler, AZ
 >100K Clients and >100K SKUs 
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Microchip History

 1987 – General Instrument spins-off microelectronics division

 1989 – Microchip Technology formed from spin-off

 1993 – Microchip Technology becomes a public company
 Commercial microcontrollers and MCU related products

 1998 – Microchip forms Automotive Products Group
 The start of a large Commercial Off The Shelf (COTS) portfolio

Microchip – A Leading Provider of Microcontroller, 
Mixed-Signal, Analog and FLASH-IP Solutions
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Microchip History
 Starting in 2010, Microchip advanced its Mil / Aero product 

portfolio and capabilities with strategic acquisitions:

 2010 – SST – High Density FLASH-IP
 2011 – MMT – DLA Approved assembly and test
 2011 – LSS – High Speed ADC technology
 2013 – Novocell – NV Memory-IP
 2014 – Supertex – HV analog & mixed signal
 2015 – Micrel – Analog, power & mixed signal
 July 2015 – Microchip Aerospace & Defense Products Group
 April 2016 – Atmel

 Rad hard & rad tolerant microprocessors & microcontrollers

Microchip – 26 Years of Continuous Growth & Development 
with > 102 Continuous Quarters of Profitability



Strengths
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Microchip Strengths

• Unique Differentiators
• Ease of Use – Long History & Reputation
• Un-paralleled Product Support from Applications 

Teams and Reference Designs
• Quality System and Test Flow Ensure Reliability
• Own our Fabs – Tempe AZ & Gresham OR 
• Own our Assembly and Test - MTAI
• Own Microchip-MMT = DLA Approved

• Mil / Aero Hermetic Packaging & Test 
• “No EOL” Policy
• Many Aerospace Design Partners
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 Robust Quality Management System
 TS-16949 deployed worldwide
 “Most” products started with “intent” to be automotive grade

 Extensive Automotive Product Line
 > 30 product families
 > 750 individual products
 > 1000 PPAPs

 Microchip - MMT – DLA Approved Assembly & Test:
 MIL-PRF-38535 and MIL-STD 883 (Microcircuit)
 MIL-PRF-19500 and MIL-STD-750 (Discrete)
 MIL-PRF-38538 and MIL-STD-883 (MCM)

Microchip Strengths
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Reliable Product
● Automotive Grade - PPAP
● Robust Quality Systems
● Thorough Test and Process Control

World Class 
Quality & Reliability

Reliable Supply
● >99% On-time Delivery 
● 6-8 Week Lead Times
● Longest Product Lifecycles
● More Than 20 Years Experience

Reliable Support
● Global Technical Support
● 1000+ Design Partners
● 80+ Distributors
● Global Training Network

Here to help you throughout your product lifecycle



ADPG Product Portfolio
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Automotive (COTS) 
Selector Guide 

 Automotive Grade AEC Q100 Qualified
 > 30 product families, > 750 part numbers

 Note: Automotive grade products are not designed for an 
SEE or TID environment

 Complete Product Selector Guide available at:
www.microchip.com/aero

Table of Contents

http://www.microchip.com/aero
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AEC

 The Automotive Electronics Council (AEC) was originally 
established by Chrysler, Ford, and GM in the mid-1990s

 The AEC developed part-qualification standard AEC-Q100

 Defines critical stress tests conducted to qualify an IC for 
automotive applications

http://www.aecouncil.com/Documents/AEC_Q100_Rev_G_Base_Document.pdf

http://www.aecouncil.com/Documents/AEC_Q100_Rev_G_Base_Document.pdf
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Automotive Temp Grades

 AEC Q-100
 Grade 0 (-40C to 150C)

 H-Temp

 Grade 1 (-40C to 125C)
 E-Temp

 Grade 2 (-40C to 105C)
 V-Temp

 Grade 3 (-40 to 85C)
 I-Temp
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Automotive Grade 
Qualification

 Qualification as an automotive grade part requires 
Advanced Product Quality Planning (APQP phase 4) 
and compliant to TS-16949

 APQP requires:
 Planning and Definition
 Product Design and Development
 Process Design and Development
 Product and Process Validation
 Feedback, Assessment and Corrective Action

 APQP culminates in a submission as evidence that 
the product quality, as planned, was achieved. 

 Compliance to TS-16949 = TS Yes (aka QS Yes)
 ISO-9000 -> QS-9000 ->TS16949
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Automotive Grade 
Qualification

Microchip offers multiple levels of compliance

 Commercial / Industrial with “intent” to be TS yes

 VAO = TS yes + No PPAP

 Vnn = TS yes + Essential Elements + No PPAP

 Vnn = TS yes + PPAP

 Other / custom = no limits, based on customer and 

business opportunity

 i.e. – custom packaging, screening - MMT
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What is a “VAO” part

 Three letter extension added to standard part numbers
 Example: PIC16F688T-I/SL → PIC16F688T-I/SLVAO

 Identifies standard AUTOMOTIVE parts

 “VAO” = only TS16949 compliant devices will be shipped
 Wafers must meet minimum yield requirements
 Limits imposed on allowable rework
 Limited assembly site 
 Limited product/process changes
 AEC-Q100 qualified
 Improved cycle time for FA and root cause and corrective action 

on a failure (8D) support
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“VAO” is NOT

 A special wafer fab process
 A special assembly or test 

process, but restricted
 An industry standard

 Used by Microchip to identify 
Automotive parts

 Has no translation
 3 letters chosen at random
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Automotive Grade (COTS) 
Customers

 Must order “VAO” part number
 COTS / automotive customers 

should not order standard parts
 Custom Automotive part 

numbers can be created for the 
following
 PPAPs
 QTP
 Customer request



Automotive
PPAPs
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Production Part Approval 
Process (PPAP) Overview

 PPAP is a series of documents formally approved by 
the supplier & customer through a Part Submission 
Warrant (PSW)

 PPAP highlights the proof or evidence collected 
through APQP and validated with results from the 
first trial run

 The trial run cannot be a prototype – it must 
represent the production environment with correct 
tools, machines, processes, personnel, and 
conditions that may affect quality

 PPAP is used in the automotive supply chain to 
establish confidence in the components suppliers 
and their production processes
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Main Contents of a PPAP
 The contents of a PPAP are Client specific and subject to their Quality System
 The contents of a PPAP apply to the whole process

 Design Records
 Certificate of Design & Construction
 Bonding Diagram
 International Material Data System (IMDS)
 Data Sheet
 Customer Specification (if provided)
 Design Process Failure Mode Effects Analysis (DFMEA)
 Process Flow Diagrams
 Process Failure Mode Effects Analysis (PFMEA)
 Control Plans
 Measurement System Analysis Studies (MSA)
 Dimensional Results
 Qualification AEC Q-100
 Initial Process Studies (Cpks > 1.67)
 Qualified Laboratory Documentation
 Appearance Approval Report (ARR)
 Part Submission Warrant (PSW)
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PPAP Part Numbers

 PPAP Custom Part Numbers (Vnn)

 Unique part number for only one customer

 Restricted manufacturing location

 Restricted essential elements

 Restricted test flow (if applicable)

 Custom Product Change Notification (PCN)
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Automotive PPAPs
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Summary

 “Most” Microchip products are started with “intent” to be 
automotive grade

 Automotive grade products are not designed for an SEE or TID 
environment

 Microchip has an extensive AEC Q-100 product portfolio

 Microchip has a well established PPAP process with more than 
1000 PPAPs of record

 “VAO” part numbers deliver a Q-100 part without PPAP

 “Vnn” part numbers MAY have an associated PPAP but these 
are customer specific part numbers
 Future planning – utilize existing PPAP contents with a new part 

number for space customers
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Aerospace & Defense 
Products Group

Thank You

Q & A

Eli Kawam

eli.kawam@microchip.com

(M) 480-265-6831
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Aerospace & Defense 
Products Group

BACKUP
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 Founded in 1989 – spin-off from Philips Thailand

 1990 – hermetic assembly operations start

 1993 – plastic assembly operations start

 2000 – transfer hermetic space assembly & test line

 2001 – name change to Millennium Microtech

 2006 – transferred hermetic MEMS production line

 2007 – transferred metal can space assembly & test line

 2011 – acquired by Microchip Technology

 2014 – changed name to Microchip Technology Thailand LTD

Microchip - MMT History

http://www.mmt-technology.com/solution.html
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AEC

Automotive Electronic Council
 The Automotive Electronics Council (AEC) was originally established by 

Chrysler, Ford, and GM for the purpose of establishing common part-
qualification and quality-system standards. From its inception, the AEC has 
consisted of two Committees: the Quality Systems Committee and the 
Component Technical Committee. Today, the committees are composed of 
representatives from the Sustaining Members (currently Autoliv, Bose 
Corporation, Continental Corporation, Cummins, Delphi Corporation, Denso 
International America, Gentex Corporation, Harman, Hella, John Deere 
Electronics Solutions (Phoenix International), Lear Corporation, Magna 
Electronics, TRW Automotive, Valeo, and Visteon Corporation) and other 
Technical, Associate, and Guest Members.

 The AEC Component Technical Committee is the standardization body for 
establishing standards for reliable, high quality electronic components. 
Components meeting these specifications are suitable for use in the harsh 
automotive environment without additional component-level qualification 
testing. This web site makes available the technical documents developed by 
the AEC Component Technical Committee. These documents can be 
downloaded directly.





Automotive
PCNs
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Automotive PCN

 Previously
 Commercial PCNs handled by corporate

 http://www.microchip.com/pagehandler/en-us/designsupport/pcn
 Automotive PCNs were managed customer by customer 

using APG PE and FQE
 PCN Group was formed to handle the increase in 

notifications for Automotive
 APG PE will participate in Control Change Board meetings
 APG PE review and approve PCN prior to notification for 

automotive customers
 Why?

 To ensure PPAP customers are notified and have an 
opportunity to approve prior to implementation

 To show record of approval and due diligence of changes 
implemented to PPAPs

http://www.microchip.com/pagehandler/en-us/designsupport/pcn
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PPAPs and PCNs

 PPAPs help identify the specific 
customer’s PCN email and/or FQE 
location to be notified

 PCN address is a personal address, not 
company address

 World wide customers may want every 
location ordering the device to be notified
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Automotive PCN

 Four notifications will be sent out for 
every PCN
 Initial notification 

 No firm dates for samples, Q-100, PPAP
 2nd notification

 Samples, Q-100, and PPAP available upon 
request 

 3rd notification (45 days after 2nd notification) 
 Final notification (45 days after 3rd notification)

 If no response, Microchip will automatically switch



34

Automotive PCN

 PCN Support Emails
 PCN Approval

 Automotive_PCN_Approval@Microchip.com
 PCN Samples

 Automotive_PCN_Samples@Microchip.com
 PCN Questions

 Automotive_PCN_Questions@Microchip.com

mailto:Automotive_PCN_Approval@Microchip.com
mailto:Automotive_PCN_Samples@Microchip.com
mailto:Automotive_PCN_Questions@Microchip.com
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Example of PPAP

 908 pages total

 Page 1 of 3 
Certification of 
Design, 
construction and 
Qualification
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Example of PPAP

 908 pages total

 Page 2 of 3 
Certification of 
Design, 
construction and 
Qualification
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Example of PPAP

 908 pages total

 Page 3 of 3 
Certification of 
Design, 
construction and 
Qualification
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Vnn no PPAP

Essential Elements
 Defined by planning / engineer / 

customer request
 A sub-set of the 28 elements on the 

AEC certification sheets
 Control the locations (fab, assembly, 

probe, and final test), bonding diagram, 
test flow, and test platform
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8D – Automotive Root 
Cause Analysis

 8D = 8 Disciplines report for root cause and corrective action on a failure. Could be part 
failure, test escape, wrong labels, anything that was not what the Client expected.

https://en.wikipedia.org/wiki/Eight_Disciplines_Problem_Solving
 Eight Disciplines (8Ds) Problem Solving is a method developed at Ford Motor Company used to approach and to resolve 

problems, typically employed by engineers or other professionals. Focused on product and process improvement, its 
purpose is to identify, correct, and eliminate recurring problems. It establishes a permanent corrective action based on 
statistical analysis of the problem and on the origin of the problem by determining the root causes. Although it originally 
comprised eight stages, or 'disciplines', it was later augmented by an initial planning stage. 8D follows the logic of 
the PDCA cycle. The disciplines are:

 D0: Plan: Plan for solving the problem and determine the prerequisites.
 D1: Use a Team: Establish a team of people with product/process knowledge.
 D2: Describe the Problem: Specify the problem by identifying in quantifiable terms the who, what, where, when, why, 

how, and how many (5W2H) for the problem.
 D3: Develop Interim Containment Plan: Define and implement containment actions to isolate the problem from any 

customer.
 D4: Determine, and Verify Root Causes and Escape Points: Identify all applicable causes that could explain why the 

problem has occurred. Also identify why the problem was not noticed at the time it occurred. All causes shall be verified 
or proved. One can use five whys or Ishikawa diagrams to map causes against the effect or problem identified.

 D5: Verify Permanent Corrections (PCs) for Problem will resolve problem for the customer: Using pre-production 
programs, quantitatively confirm that the selected correction will resolve the problem. (Verify that the correction will 
actually solve the problem.)

 D6: Define and Implement Corrective Actions: Define and Implement the best corrective actions.
 D7: Prevent System Problems: Modify the management systems, operation systems, practices, and procedures to 

prevent recurrence of this and all similar problems.
 D8: Congratulate Your Team: Recognize the collective efforts of the team. The team needs to be formally thanked by the 

organization.
 8Ds has become a standard in the automotive,[1] assembly, and other industries that require a thorough structured 

problem solving process using a team approach.

https://en.wikipedia.org/wiki/Eight_Disciplines_Problem_Solving
https://en.wikipedia.org/wiki/Ford_Motor_Company
https://en.wikipedia.org/wiki/Root_cause
https://en.wikipedia.org/wiki/PDCA_cycle
https://en.wikipedia.org/wiki/Five_whys
https://en.wikipedia.org/wiki/Ishikawa_diagram
https://en.wikipedia.org/wiki/Eight_Disciplines_Problem_Solving#cite_note-1
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FIT rate link

http://www.microchip.com/reliabilityreport/Default.aspx

http://www.microchip.com/reliabilityreport/Default.aspx
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