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Commitment to the Relentless 
Quest for Perfection
Microchip Technology has been an ISO/TS-16949-certified 
supplier since 2003 . “Quality Comes First” is at the top 
of our list of Guiding Values, which provide the core 
principles that define our culture and the way we do 
business . Our unique Aggregate System supports our 
commitment to exceptional quality, demonstrating an 
enterprise-wide dedication to continuous improvement 
and fostering an environment where every employee is 
responsible for quality .

Microchip supports various automotive quality initiatives:
   ■ Zero defect initiatives
   ■ Advanced Product/Process Quality Planning (APQP)
   ■ AEC-Q100 Stress testing
   ■ Production Part Approval Process (PPAP)
   ■ 8D Reporting
   ■ Product change notifi cation
   ■ ISO/TS16949 Quality management
   ■ ISO-26262 Functional safety

AUTOMOTIVE PRODUCTS GROUP 
8-D REPORT

DATE:     August 28, 2007 
SUBJECT:     defect VIA   
REVISION:      A 
FA #:      C070816 
MICROCHIP P/N:    24LC16B 
Trace Code:    06443WV 
MASK NO.:     C5AR3 
CUSTOMER:    TRW 
Customer Part #:   59141550 
Customer Tracking Number: 204115

1. USE TEAM APPROACH: 

Andy Birrell  - Yield Enhancement Engineering Manager 
Roger Melcher - Wafer Manufacturing Engineer 
Anupam Menghal  - APG Quality Engineer 
Craig Comeaux - Failure Analysis Engineer 
Steve Vernier - APG Product Engineer 

2. DESCRIBE PROBLEM:

One 24LC16B device was returned when the customer reported that device is 
failed in end user applications. The device failure has been confirmed during 
bench testing as well as ATE testing. All the pins appeared normal during initial 
curve tracing. Bench testing revealed that the device was drawing abnormally 
high current. It is also confirmed that the multiple addresses in array are flipping 
with each read. The ATE testing also revealed that the returned unit may have 
failed the parametric or functional tests. 
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Part Submission Warrant
Part Name Cust. Part Number

Shown on Drawing Number Orig. Part Number

Engineering Change Level Dated

Additional Engineering Changes N/A Dated

Safety and/or Government Regulation Purchase Order No. N/A

Checking Aid Number Checking Aid Eng. Change Level Dated

ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Organization Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

USA
City Region Postal Code Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Submitted by IMDS or other customer format:

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)
Initial submission Change to Optional Construction or Material
Engineering Change(s) Sub-Supplier or Material Source Change
Tooling: Transfer, Replacement, Refurbishment, or additional Change in Part Processing
Correction of Discrepancy Parts produced at Additional Location
Tooling Inactive > than 1 year Other - please specify

REQUESTED SUBMISSION LEVEL (Check one)
Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.
Level 2 - Warrant with product samples and limited supporting data submitted to customer.
Level 3 - Warrant with product samples and complete supporting data submitted to customer.
Level 4 - Warrant and other requirements as defined by customer.
Level 5 - Warrant with product samples and complete supporting data reviewed at organization's manufacturing location.

SUBMISSION RESULTS
The results for
These results meet all design record requirements: (If "NO" - Explanation Required)
Mold / Cavity / Production Process N/A

DECLARATION

EXPLANATION/COMMENTS:

Is each Customer Tool properly tagged and numbered?

Organization Authorized Signature Date

Print Name
Title Corporate Quality E-mail

FOR CUSTOMER USE ONLY (IF APPLICABLE)

PPAP Warrant Disposition:

Customer Signature Date

Print Name Customer Tracking Number (optional)

N/A

N/A Weight (kg)

Pb-Free N/A N/A

I affirm that the samples represented by this warrant are representative of our parts, which were made by a process that meets all Production
Part Approval Process Manual 4th Edition Requirements. I further affirm that these samples were produced at the production rate of
_N/A___/_N/A___ hours. I also certify that documented evidence of such compliance is on file and available for your review. I have noted any
deviation from this declaration below.

Chandler Arizona 85224

2355 W Chandler Blvd.

Microchip Technology Inc.

Phone No. Fax No.

Node ID# 

PPAP#

480-792-4317

Yes NO

dimensional measurements material and functional tests appearance criteria statistical process package

Yes No

Yes No

Yes No

Approved Rejected Other

n/a

n/a

Yes No n/a

Dated

Dated

N/A

Checking Aid Number Checking Aid Eng. Change Level Dated

ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Initial submission Change to Optional Construction or Material
Engineering Change(s) Sub-Supplier or Material Source Change
Tooling: Transfer, Replacement, Refurbishment, or additional Change in Part Processing
Correction of Discrepancy Parts produced at Additional Location
Tooling Inactive > than 1 year Other - please specify

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 5 - Warrant with product samples and complete supporting data reviewed at organization's manufacturing location.

These results meet all design record requirements: (If "NO" - Explanation Required)

Date

N/A

N/A Weight (kg)

Pb-Free N/A N/AChecking Aid Number Checking Aid Eng. Change Level DatedPb-Free N/A N/AChecking Aid Number Checking Aid Eng. Change Level Dated

I affirm that the samples represented by this warrant are representative of our parts, which were made by a process that meets all Production
Part Approval Process Manual 4th Edition Requirements. I further affirm that these samples were produced at the production rate of

___ hours. I also certify that documented evidence of such compliance is on file and available for your review. I have noted any

appearance criteria statistical process package

No

No

n/a

n/a

Microchip: A Partner in Your Automotive Success
Microchip is a leading provider of microcontroller and analog semiconductors, providing low-risk product development, lower 
total system cost and faster time to market for thousands of diverse customer applications worldwide . Offering outstanding 
technical support along with dependable delivery and quality, Microchip serves over 300 automotive customers globally 
who are designing high-volume embedded control applications, from safety and body modules to security, driver information 
and powertrain modules . 

www.microchip.com/quality

All of the products recommended for automotive 
use are either Q100 Qualifi ed or Q100 Capable.
Q100 Qualified: Reliability testing that complies with 
the automotive industry’s AEC-Q100 Rev . G has been 
successfully completed on the specific device of interest . 
This includes both device and package tests as required 
by the AEC-Q100 Rev G specification .

Q100 Capable: Although the specific device of interest 
has not finished AEC-Q100 Rev G reliability testing, it is 
designed with the same standards, manufactured at the 
same locations and with the same equipment, and tested 
to the same quality standards as numerous other devices 
that have already completed Q100 qualification .

With over 20 years of experience in serving the demanding 
requirements of our valued automotive customers, 
Microchip Technology has a proven track record of 
successfully delivering cost effective and reliable total 
product solutions .

Corporate Headquarters:
Chandler, Arizona

Fab 2: Tempe, Arizona Fab 4: Gresham, Oregon

Product Assembly/Test:
Bangkok, Thailand
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Microchip: A Partner in Your Automotive Success

Functional Safety and ISO 26262
With their ever-increasing use in automotive designs, electronics play an essential role in vehicle operation, user convenience 
and the protection of human life . Given the widespread use of electronic systems in automotive applications, it can be difficult 
to understand how essential their correct operation is to the control of the vehicle . As long as these electronic systems 
work properly, the safety of the people in and around the vehicle depend primarily on the driver’s skill and driving practices . 
But what happens when the electronics malfunction and prevent the driver from maintaining proper control? For example, 
an airbag may suddenly deploy while the vehicle is in motion, without being triggered by a crash . What if the driver doesn’t 
even know that the electronics are malfunctioning, as might be the case when the image is frozen on a rear view camera? 
All electronics are susceptible to random failures . Although the failure rate may be quite low for individual components, the 
incremental use of electronics in a vehicle significantly increases the potential for failures to occur . Most software engineers 
will also agree that eliminating bugs is becoming more difficult as software grows in size and complexity . Functional safety is 
the ability of an electronic system to detect when there is a fault, make the driver aware of the fault and put the vehicle in a 
mode that allows the driver to maintain safe control . Returning to the example of the airbag, the diagnostics should identify 
the fault, disable deployment and turn on a warning light to inform the driver that the system is not working properly .

Recognizing the need to focus on the functional safety of electronic systems, the automotive industry has adopted ISO 26262, 
which is a derivative of IEC 61508 . This automotive-specific standard applies not only the design and test of electrical and 
electronic systems, but to the entire life cycle of the product, from concept to eventual disposal and recycling of the vehicle . The 
implementation of ISO 26262 supports the ability of component suppliers, system suppliers and automotive OEMs to discuss, 
evaluate, design, measure and ensure an appropriate level of functional safety for electrical and electronic control systems .

Ensuring a functionally safe system requires a comprehensive analysis of the hazards and risks, a robust system design 
and development and validation process, and the proper selection and usage of both hardware and software components . 
ISO-26262 defines a series of steps to assign an acceptable level of risk for a system, to minimize errors during the product 
development process and to determine if the end product achieves the required level of functional safety . The utilization of this 
common standard also enables a team of people working together on a project who are distributed around the world to more 
easily discuss complex functional safety topics .

Microchip enables functional safety in automotive embedded designs—from electronic door handles to electronic steering 
systems—by providing you with the right building blocks to create a system that meets the most stringent requirements . Our 
extensive experience in creating robust applications helps us develop semiconductor components that offer the right combination 
of hardware and software features, plus development tools, suitable for your most demanding automotive applications .

Our support for functional safety doesn’t stop at the component level . We can provide system designers with detailed 
information on any specific feature in a given device including advice about the proper usage of a feature, its reliability rate, its 
signature when something goes wrong, methods for detecting malfunctions and possible safe modes when problems arise .

In addition, we have partnered with Liverpool Data Research Associates (LDRA) to provide a seamless integration 
between our MPLAB® X Integrated Development Environment and MPLAB XC compilers and LDRA’s tool suite for functional 
safety compliance management, software verification, source code analysis and test tools . Contact your local Microchip 
representative for assistance in achieving the required level of functional safety for your next electronic system .

Functional Safety Relevant Feature PIC10FXXX
PIC12FXXX 
PIC16FXXX

PIC12F1XX 
PIC16F1XXX

PIC18FXXXX

Self-Readable Output Pins l l l l
Watchdog Timer (WDT) + Internal RC Osc. l l l l
Windowed Watchdog Timer (WWDT) – – ¡ –
Asynchronous Master Clear Reset (MCLR) l l l l
Under Voltage Detection (BOR, PLVD, HLVD) ¡ l l l
Over Voltage Detection (HLVD) – – – ¡
Self-Readable Flash Memory ¡ ¡ l l
Fail-Safe Clock Mode (FSCM) – ¡ ¡ ¡
Hardware CRC Engine (RAM/Flash/Data Comm) – – ¡ –
CAN Port Loopback Mode – – – ¡
Hardware Limit Timer (HLT) – – ¡ –
C-Compiler ASIL-D Qualified per ISO-26262 l l l l
LDRA Compliance Management Tool Suite l l l l

Legend
l	Available in all devices

¡	Available in some devices

Functional Safety Relevant Feature PIC24XXXX dsPIC33XXXX

Self-Readable Output Pins l l
Watchdog Timer (WDT) + Internal RC Osc. l l
Windowed Watchdog Timer (WWDT) ¡ ¡
Asynchronous Master Clear Reset (MCLR) l l
Under Voltage Detection (BOR, PLVD, HLVD) l l
Over Voltage Detection (HLVD) ¡ ¡
Self-Readable Flash Memory l l
Fail-Safe Clock Mode (FSCM) l l
Hardware CRC Engine (RAM/Flash/Data Comm) l l
Flash Memory Hardware ECC ¡ ¡
CAN Port Loopback Mode ¡ ¡
Codeguard Memory Protection ¡ ¡
High Precision Deadman Timer ¡ ¡
MCAL Drivers for Autosar l l
C-Compiler ASIL-D Qualified per ISO-26262 l l
LDRA Compliance Management Tool Suite l l
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2355 W . Chandler Blvd .

Chandler, AZ 85224-6199

www.microchip.com

Support
Microchip is committed to supporting its customers 
in developing products faster and more efficiently . We 
maintain a worldwide network of field applications 
engineers and technical support ready to provide product 
and system assistance . In addition, the following service 
areas are available at www.microchip.com:

   ■ Support link provides a way to get questions 
answered fast: http://support.microchip.com

   ■ Sample link offers evaluation samples of any 
Microchip device: http://sample.microchip.com

   ■ Forum link provides access to knowledge base and 
peer help: http://forum.microchip.com

   ■ Buy link provides locations of Microchip Sales Channel
Partners: www.microchip.com/sales

Training
If additional training interests you, then Microchip can 
help . We continue to expand our technical training options, 
offering a growing list of courses and in-depth curriculum 
locally, as well as significant online resources – whenever 
you want to use them .

   ■ Technical Training Centers and Other Resources: 
www.microchip.com/training

   ■ MASTERs Conferences: www.microchip.com/masters
   ■ Worldwide Seminars: www.microchip.com/seminars
   ■ eLearning: www.microchip.com/webseminars

ASIA/PACIFIC
Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing
Tel: 86-10-8569-7000
China - Chengdu
Tel: 86-28-8665-5511
China - Chongqing
Tel: 86-23-8980-9588
China - Hangzhou
Tel: 86-571-87928115
China - Hong Kong SAR
Tel: 852-2943-5100
China - Nanjing
Tel: 86-25-8473-2460
China - Qingdao
Tel: 86-532-8502-7355
China - Shanghai
Tel: 86-21-5407-5533
China - Shenyang
Tel: 86-24-2334-2829
China - Shenzhen
Tel: 86-755-8864-2200
China - Wuhan
Tel: 86-27-5980-5300
China - Xiamen
Tel: 86-592-2388138
China - Xian
Tel: 86-29-8833-7252
China - Zhuhai
Tel: 86-756-3210040

AMERICAS
Atlanta
Tel: 678-957-9614
Austin
Tel: 512-257-3370
Boston
Tel: 774-760-0087
Chandler
Tel: 480-792-7200
Chicago
Tel: 630-285-0071
Cleveland
Tel: 216-447-0464
Dallas
Tel: 972-818-7423
Detroit
Tel: 248-538-2250
Houston
Tel: 281-894-5983
Indianapolis
Tel: 317-773-8323
Los Angeles
Tel: 949-462-9523
New York
Tel: 631-435-6000
San Jose
Tel: 408-735-9110
Toronto
Tel: 905-673-0699

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Denmark - Copenhagen
Tel: 45-4450-2828
France - Paris
Tel: 33-1-69-53-63-20
Germany - Dusseldorf
Tel: 49-2129-3766400
Germany - Munich
Tel: 49-89-627-144-0
Germany - Pforzheim
Tel: 49-7231-424750
Italy - Milan
Tel: 39-0331-742611
Italy - Venice
Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Poland - Warsaw
Tel: 48-22-3325737
Spain - Madrid
Tel: 34-91-708-08-90
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham
Tel: 44-118-921-5800 

Sales Offi ce Listing
ASIA/PACIFIC
India - Bangalore
Tel: 91-80-3090-4444
India - New Delhi
Tel: 91-11-4160-8631
India - Pune
Tel: 91-20-3019-1500
Japan - Osaka
Tel: 81-6-6152-7160
Japan - Tokyo
Tel: 81-3-6880-3770
Korea - Daegu
Tel: 82-53-744-4301
Korea - Seoul
Tel: 82-2-554-7200
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore
Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-5778-366
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei
Tel: 886-2-2508-8600
Thailand - Bangkok
Tel: 66-2-694-1351

3/12/14

Information subject to change . The Microchip name and logo, the Microchip logo, dsPIC, KEELOQ, MediaLB, MPLAB, MOST, 
mTouch, MultiTRAK and PIC are registered trademarks of Microchip Technology Incorporated in the U .S .A . and other countries . 
All other trademarks mentioned herein are property of their respective companies . © 2014, Microchip Technology Incorporated . 
All Rights Reserved . Printed in the U .S .A . 9/14 
DS00001320E


