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starting early
xplain how to
Design for
development costs
ol g DEX concepts is critical
for anyone icts. We'll also discuss a few
common barriers & OU can implement right away.

* Finally, our new book, Design for Excellence in Electronics Manufacturing, offers detailed
elp covering everything from product ideation to field use. The book shares valuable lessons
earned from the real experience including how to select materials for the environment, where
0 get guidance, and how to use modeling tools to predict product performance. It also helps
?ple spend their test budgets in the best possible way.
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INTRODUCTION TO DESIGN FOR EXCELLENCE

excellence 1a manufacturing

excellence in reliability
exceleace in €NVironment!
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in the design
out, test philosophy, all

®* Do you ha epts in the aerospace
industry? '

* No, the approach we define in the book is applicable across market segments, so they should work fine in your application.

* What are the commonly used high (Tg) substrates?
* | would start with IPC4101/126. That will give you over a dozen materials that have high Tg, High Td, good Dielectric Constant
and Dissipation factor. There are over 700 laminates identified as FR-4, so the task of choosing the right material for your
application could be daunting.
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Bowl feeders for 1206 size capacitors

and resistors

® Controlled by a Tandy Il computer

Figure 4. Pictorial of Model 4631 System
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Sign a Contract Get it Published

Pitch an Idea Write a Book
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Concept Reviewers
& Acceptance

How many pages & * Why you?
graphs? * Why you’'re * Expert review
How long will it take to compelling? * Would you buy it?

write?




2015 ~ 29°7 > 2018 > 2019 > 2020 > 2021

Permissions,
permissions,
permissions...

Submitted, Published.
Revisionsll!! Finally!

Company gets

Chqnged iObS Added Author bought

New tools f
-~ Author Changes
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/) Don't k& acessary; it’s highly superfluous

8) Who needs rhetorical questions?
@) Exaggeration is a billion times worse than understatement.
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ality is

~and size.

rability, sourcing,

olal

* DfX efforts requ sigh and process planning into a

cohesive, interactive activity
@




® Desired lifetime and product performance metrics must be
@ identified and documented.
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® Utilizing ance, and resulting

interpretation of ac g at the design stage of a product and

continuing throughout the life cycle of the product, is the ideal methodology for

. creating a viable test plan.
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THs cannot end coell...




. Tehp humidity, J, ambient temp /operating temp.

® Salt, sulfur, dust, fluids, etc.
@
® Mechanical cycles (lid cycling, connector cycling, torsion, etc.)
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* Requirements * FMECA * HASS * HASS
— QFD e FTA * RDT continues * RDT continues
. Envi.ronmenf e HALT e ORT * ORT continues
Defined e HAST * ESS continues * HALT
* Stressors * HALT Proof of * HALT Repeated
Defme.d. Screen Repeated * Fault Injection
° Rel'.c'b'l”y * Environmental * Power cycling * Failure / Root
Defme.d. Tests / ESS e TH&B Cause Analysis
* Reliability * Power cycling * Fault Injection
Goals/Targets « RDT
Established .
* |terative,
* Lessons
modular, small
Learned .
. sample sizes
Review (from . .
previous Fault Injection

experience)

QFD: Quality Functional Deployment (House of Quality) ESS: Environmental Stress Screening
FMECA: Failure Modes, Effects, and Criticality Analysis RDT: Reliability Demonstration Testing

FTA: Fault Tree Analysis ORT: Ongoing Reliability Testing

HALT: Highly Accelerated Life Testing THB: Temp, Humidity, & Bias
HAST: Highly Accelerated Stress Testing (T+P)



* Design for reliability
A ® Design for environment






Table Of Contents

3o bl o conmin

Manufacturing DESIGN For
EXCELLENCE N
ELECTRONICS
MANUFACTURING

Or enoc

Also available at:
//z Amazon
Y Barnes & Noble


https://www.wiley.com/en-us/Design+for+Excellence+in+Electronics+Manufacturing-p-9781119109372
https://www.wiley.com/en-us/Design+for+Excellence+in+Electronics+Manufacturing-p-9781119109396

Connect with me on LinkedIn!

ctulkoff@gmail.com

applying
proving

of both ASQ and IEEE and a
and Organizational Excellence.

®* | earned a Bachelor of Mecha aster of Science in Technology Commercialization

(MSTC) program at the University of Texas @

% Inmy free time, | love to run! I've had the good fortune to run everything from 5k’s to 100 milers including the Boston Marathon, the Tahoe
Triple (three marathons in 3 days) and the nonstop Rocky Raccoon 100 miler. | also enjoy travel and have visited 46 US states and over 36
cauntries around the world. | combine these two passions in what | call “running tourism” which lets me quickly get my bearings and see the

ights in new places.



https://www.linkedin.com/in/ctulkoff/

ickaging, printed board
s a leader in the electronics

con reg was the Vice President of
Engineerin at IT Nanofoil® and ensured a successful
transition of product techr  Vice President of Business Development for
Newport Enterprises, Director o gine echnical Director at Silicon Hills Design. He has presented
over 270 papers at conferences all over the world and has taught courses at IMAPS, SMTA and IPC events. He helped design the 1 pick
and place system used exclusively for SMT in 1978, edited and co-authored the 15 book on SMT in 1984 for ISHM and built the 15" SMT
electronics launched into space. Look for his new book entitled “Design for Excellence in Electronics Manufacturing” published in April 2021,

B.A., Management (St. Edwards University); B.S., Electrical Engineering (Rutgers University)

In(my free time | play with my restored 1951 Chevy Bel Air.




