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Biography:
Senior ESD Control Specialist for Delphi’s global operations.

With 23+ years of ESD control experience, Gerry has used his extensive knowledge base to provide
innovative technical solutions to a vast array of ESD control problems. In addition to his work at Delphi,
Gerry has consulted with numerous electronics suppliers and automobile companies. His expertise
extends from ESD compliant materials, product design issues, factory controls and material handling.
He received a BSIE from Purdue before joining Delphiin 1981. He is a member of the ESD Association
and an iINARTE certified ESD Control Engineer.

Executive Summary

Like many other electronics industries, the automotive electronics industry has long been concerned
about ESD. As dramatically seen in the news today, quality recalls can detrimentally affect the faith and
loyalty that a customer has for a company’s products. Automotive collision avoidance radar systems,
Telematics and some audio products are currently made with parts that are extremely sensitive to ESD.
Robust ESD controls at the vehicle electronic system suppliers are needed to protect their customers
from ESD. This in most cases can be done by complying with the ESD control industry’s standards
ANSI/ESD S20.20 and IEC 61340-5-1. The ESD controls built around these standards have been
successfully used for over the past 20+ years, but will need improved upon for more sensitive future
devices.

In addition, ESD control issues at the assembly plant will also be discussed as current guidelines may
need to be improved given the growing trend for more sensitive electronics in vehicles and at the same
time, the explosion of even more vehicle parts made from static generative plastics.
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E'e%ﬂﬂﬁv‘éi General Outline

* Introduction

« ESD controls

ESD analysis techniques

Vehicle assembly ESD control issues
Vehicle system ESD example

e Summary
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E'ec%%’(}v'&;‘: ESD versus EOS

« Characteristics of ESD damage
— Triggering events < 1uSec
— Small failure sites

— Not always visible in the absence of
deprocessing

— No visible evidence at the package level

« Characteristics of EOS damage

— Triggering event typically > 1uSec and
longer

— Large areas of damage
— Burned silicon and metallization

— Visibly evident on package damage in
some cases
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Electc.:%!c}\!vceg ESD Standards History

« MIL-STD 1686 (1980/90s)
— DOD-HDBK-263
* |[EC 61340-5-1-1998 1st Edition
— Developed in Europe
* ANSI/ESDA S20.20-1999 15t Edition
— North American Standard
 ANSI/ESDA S20.20-2007
« |EC 61340-5-1-2007-08

Compliance to ANSI/ESD and IEC industry
~ standards is expected by our customers.

—— e —
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http://www.chrysler.com/en/

Electronics Delphi Eight Point ESD
Control Elements

1. Documentation — procedures on handling, specification for processes,
service, packaging, suppliers

2. Standardization — of ESD control products and materials and labeling

3. Training — awareness training for production, engineering, maintenance,
purchasing, and service

4. Central Information Source — disseminating information

R & D —on ESD control applications and test methods, and updating
knowledge

6. Audits — daily audits of wrist straps and footwear, and regular auditing of
procedures and other items

Monitoring Failure Rates — to determine effectiveness of measures

8. Monltormg of ESD Prevention Costs — mvestment operatlng costs as
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G Midwest Key Elements of
ANSI/ESDA 520.20
« Administrative Controls e
— Training
— Compliance verification
« Technical Controls g
— Grounding/equipotential bonding | E:,mxlé«mw"m
systems 3
— Personnel grounding
— EPA requirements ...
— Packaging systems _
— Marking

Association Connecting Electronics Industries
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Elec%(h)/li"t}\,vcesst ESD Control Models & Scenarios

« Human Body Model (HBM) - discharge to a device from
a charged person

« Charged Device Model (CDM) — discharge from a
charged part to ground

« Machine Model (MM) — discharge from ungrounded
metal to a device

« Charged Board Event (CBE) — discharge of a charged
PCB to a conductor

ESD Control must cover all models
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Elecé(h)/l\lfvceg Issue — Current Standards

are HBM Focused

 |[EC & ESDA S20.20 are standards that emphasize
Human Body Model (HBM) precautionst

* Most available information on device sensitivity is HBM

« Current standards designed to protect parts that are
sensitive to above 100V HBM

 Additional measures still needed for more sensitive
devices (<100V HBM) and Charge Device Model (CDM)
scenarios
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Elec%%ﬂ\!\/ceg Today’s Emphasis is on

Charged Board Event (CBE)

* Analog Devices Inc.™ (ADI) study on Charged Board
Event (CBE) for automotive device?
— CBE more damaging than HBM, even CDM

— A portion of Electrical Overstress (EOS) failures may actually be
attributed to CBE

« ESD Association tutorials and seminars now available on
CBE scenario
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Charged Board Event

« Like Charged Device Model, but board becomes charged
— Circuit board = larger capacitance
— Easier to charge a circuit board

« More damaging discharge that can be mistaken for EOS!

NTF

35%

EOQS

33%

Common ESD/EOS Failure Distribution
Source: ESD Association

4=mmm Some of this could be CBE!?

ESD 7

1-3% |

Assoclation Connecting Electronics Industries
« CANoN COMMUNICATIONS LLC I < IPC.




Elecggmﬁﬁ Example — Charged Board

Event (CBE)
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Identify where a change in
grounding status occurs

At each location check for...
1. Product grounding

2. Static field

3. ESD events
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Favorites  Tools  Help

Static Field Induced Scenario

Z3 Field Induced Scenario - Delphi Automotive Systems - Microsoft Internet Explorer

==l
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Q- © - 1) [2) (b Dz Pgroornms @3- ' - I B

Address @ http: fimfg. delcoelect.com/bpc/trainfesd/esd_web/damage/fisz.html

DL PHI

Wi ard
Against ESD?
ESD Generation = Human
Body Model
* Charged

ESD Damage Device

ESD Safe
Equipment

Resources

Summary/
Course Credit

Glossary

£50 Conirg], ...

Course #62006071

ESD Damage Scenarios > Field Induced Scenario (FIS)

i

When an isolated
conductor is brought
near a charged object,
polarization will occur.
This in itself is not a
problem and does not
usually damage the
part.

. m;i::ne When an isolated
Model conductor is grounded
+ Field near a charged object,
Induced a discharge can occur
Scenario as the positive charge
* Summary/
Control Program Review drains to ground.

If the conductor is
isolated once more by
removing the ground and
then the charged
insulator, the isolated
conducter now has a net
negative charge which
can be discharged again.

Click the Next arrow above to continue.

Copyright @ 2005 Dalphi Elactronics & Safety
All rights resened
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E'e%ﬂ'.}&%‘: lonization of PCB Insulators
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Vibrating Rail Feeder
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E"*‘%‘&Qﬁvﬁi Large Component Placement
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EIeCtC%nICS lonization of Insulators

LTI

Ionlzed Air
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Elec@?ﬁﬂﬁg Reflow Oven Conveyor




Ele%ﬂm%g Reflow Oven ESD Event

Charged Connector Sockets

\‘\A PyGround at Edges

_ —— Chain Conveyor
Board Discharges —

to Center Support
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Elec&%mﬁ% Example — Charged Board

Event (CBE)




E"*‘%‘%ﬂiﬁé CBE of Incircuit Test

Two-step Static Dissipative Test Pin




Elec%ﬂmcesst CDM in a Wafer Die Sorter

sform &Y Options  Help

ESD Discharge Event Graph

Remote Event o
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E"*‘%ﬂﬂ&%ﬁ CDM Discharge in a

Wafer Die Sorter

Event
Detector
Sensor

To VOIM Die Picker =

Sawn Wafer Die 27 1 Megohm Pick Tip

— Static Field

Anvil
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ESD Event Detector Graph

5% WINDAQ - Sorter ESD 6.WDO

File Edit Yew Search Scalng Transform XY Options  Help

=&

c.o00 ;¢

0oo Wafer :

[1-1 [RIEEE

lonizer Turn On Here _
* Not fully effective

L D;D

dischar gée

£0.000 SEC(TEF)
il

013 SEC(TH)

« CANON COMMUNICATIONS LLC I < '

100.0 %EOF 5; 07-15-10 14:38:08 1,500

SEC-DIV

R550

onics Industries



E""‘%ﬂ!&&%ﬁ Vehicle Assembly Plant

ESD Issues

Problems with handling

— Conveyors
— Manual handling

Problems with assembling the vehicle

— Large charged plastic parts
— Charged cables

Problems with vehicle design

— Grounding issues
— Insulative and conductive parts

Potential fixes

— Conductive plastics
— Antistatic plastics
— Modified assembly procedures

M T p— o — v -
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E'e%ﬂﬂﬁv‘éi Automotive Electronics

* Must be able to survive the ESD environment at the VAP
(EMC ESD Validation Levels of 8KV modified severe HBM /
MM typically)

* Limited ESD Controls at the VAP
« Large use of plastics in automotive electronics

EMC ESD TEST
Discharge Network
(330 ohm, 150 pF)
Up to 15 KV
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E'e%ﬂ'.}&%‘: Common Vehicle Insulators

« HVAC components

* Rocker panels

« Large non-structural parts
* Fuel system components

« Under the hood components
— Radiator components
— Engine covers
— Air intake manifolds
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E""‘%ﬂ!&&%& IP Assembly ESD

Many Charged Insulative Materials

Assoclation Connecting Electronics Industries
« CANON COMMUNICATIONS LLC | < IPC.

{1




EIEC%(’\)“% Charged Vehicle Wiring

EMI (ESD Event) Locator
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Elec%cﬁmgg Large Vehicle Insulators

“Charged” Plastic Vehicle Electronics Tub

20 KV+ of static
charge on
surface of Tub
from handling
at the VAP

ESD Discharge to RFAC
circuit board when vehicle
connector is plugged in
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E'e‘&?ﬁﬂ&ﬁé ESD Upset from
Conveyor System
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E"*‘%ﬂﬂ&%ﬁ Vehicle Fuel System ESD

recalling vehicles with V8 engines
Possible electrostatic discharge may occur
October 24, 2007
...Is recalling about 29,000 vehicles to fix a problem in the electronic control unit that could cause engines to stall.
The recall, announced by the National Highway Traffic Safety Administration, involves only vehicles with V8 engines ...

... Acombination of below freezing temperatures and low humidity makes is possible for an electrostatic
discharge to occur at the fuel rails, which could cause the engine to stall.

Dealers will correct the problem, free of charge, by attaching two additional ground cables in the engine compartment.
This is the second recall involving the 2007 ....

Source: ESD Journal

e — " o NG N —
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Ele%ﬂ%sst Vehicle Fuel System ESD

Conductive
Rubber

Air Hose Fuel Regulator . . Fuel Filter
Insulative Fuel Lines -

Engine

Fuel Tank

MAP Pressure Sensor ECM
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G Midwest Vehicle Fuel System ESD

The fuel regulator and pressure
sensor air hoses are conductive
and allow charge to travel to the
pressure sensor. +3KV +2KV

Conductive l l

Rubber
Air Hose Fuel Regulator

Insulative Fuel Lines

-16KV

The fuel distribution system from
the fuel pump to the fuel regulator
+20KV hose is isolated. The fuel filter and

l fuel regulator are isolated conductors
Fuel Filter
Fuel Pump
Fuel Tank +5KV

MAP Pressure Sensor ECM

ESD occurs when the air gap between the end
of the conductive air hose and the pressure
sensor cell breaks down.
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E'ec@?ﬂ!;&‘éé Summary

« Understanding and addressing Charged Board Event
ISsues Is vital to gain reductions in ESD and EOS

failures

 In addition to compliance to industry standards such as
ANSI/ESD S20.20, controls for Charged Board Events
are necessary to drive continual improvement in product
quality ( FTQ, Customer & Warranty Returns)

« Additional quantification of ESD hazards during the
vehicle assembly process is needed, however potential
hazards can be mitigated by proper ESD control
methods




E'ec%ﬂﬂv'&i Thank you!

« Contact information
— Gerry Pedone
— Delphi Electronics & Safety
— consultech@delphi.com
— Phone: 765-451-8675
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