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@ '“hat about EMC and ESD
@ How is EMC controlled in automotive

@® Fressure sensor technologies

® I|s ESD a challenge?
@® ESD factory issues
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The World Depends on Sensors and Controls
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Sensat

Technologies

o o 60
eo
@

Transmigsion RLa n{ et

Rainsan&mdi Internal Mode -
=i mid ity Ewitch Acceleration

SEeupEnt Weight

Lane& Departurs Wa

- ] or
Loing

Sangor

S8 r

Fuel pPr re

Lrash senzor m»n-l:lule-d -

Manifold Pressoes|

SE0E0

P ure
5g
I

T TR Er Preasm
Sensor

d

LR /GO / CRG & LPR

P oy e S“I:E-E-r'il'l-li

Ajr il Pressure 58
Llassification 2
Mod e B
s i vl ow s
| '.‘
il Pressurse 0 T PP
Sensor W ~ >
Stesring ADglE % -
SEEGO T N - Z
SUTFETETT
-~
P reas urs -
Sengor ig ht Wiai
Sen@dr

\ = - €
L+ namia‘s\iﬁnxli\reﬁvgum\iarﬂnr P o = R Ll F usl

Air Preggur

E-HF BEFUF S SEMNEOF

AT :
) “ TEN i toh
4 e { LRV _ :
- .'?"(-"' o~ — "r )
: ) )B~ 1 "
(% « g 8/ : ;s
7 g
-, / 2\ 7 e,
L, . (e ‘,’}
. Lewvel
rsor
e et c EMG &
* LPS
. ; 5en Pregsure
4 4 Sensor
' haust Bagk
- ' P ure 5ensor Blind Spot
- \ Solar and Dgtﬂfﬂtlﬂn
Diffar ialf Twilight =Tyl
Relative Pressur s SEMRE O
EE'FD" Tirge Pregaure
EME Force Semse I il

£ Sensata e

ki 1l —- S A SE0challngds in duinodw modums -— 6 nosanbs 2314 - [llPe

Fﬂ-q.m!.:'“llu:-

—_—

Thae R .

———
; e N ——

ERS s Bt e e S

VT, -

. —

T TET 5ensala - larvaani kil —- SMCE SE0 IR0 in dutiod sl oo -— 2 0 oeanba 231 - e |




o oo o e o0
e

The V\{orld Depgnds ‘on Sensqrs and }C_ontro‘ls ° 5 o
. Sensata
Other EMC Reguirements Technologies

e Frequency range: 150kHz — 4 GHz / Radar bands
e Maodulation: Cii AR S GEM. .
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Simulations - Expert System for EMC Analysis écgrggg%za

e Tuctal length of cables: 1,7 — 2,8 km
e Mumberof sensor 1 ... =100
e Mumberof cables: 1100 - 1500
e Mumberof contacts: 1800 - 2500
e (Cables perbundle: up to 200
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EMC & ESD on different levels

Transistor Package

\ Final-product
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Pressure Sensing Technologie Technologies

The World Depends on Sensors and Controls

Ceramic Capacitive

WMadia Prassurg Gapacitor Platas

Important to control ESD at Sensata
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. Sensata
What is ESDY Technologies
ESD - ElectroStatic Discharge é

= Discharge of static electricity or electrostatic induction

Airplane... Refueling... ESD risk?

R-::n I:n ustness sgainst high voltage ESD private life
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ESD, whn should know abnut it.. gc?rg:?g?e;[a

Everybody needs to understand ESD rules & reguirements!
» SOE
DE / PE / GE

ME / Equipment engineer/ Technician

Line operators
CQE

Why everybody?
» ESDreqguires safe production facility f equipment
» Entering production site - follow ESD control plan

» Understanding product requirements supplier / customer
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L ; Sensata
Why ESD damage nsk increases” Technologies
Open sensor products get more sensitive:

» Small traces in IC > weaker
* Transistors smaller and smaller every year 2 weaker
transistors
MOORE'S LAW Intel” itanlum® 2 Processor 1,000,000.000
Intel® Ranium® Procossor ¢
Intel® Peatiuma 4 Procossor | 100,000,000
Intelf Pentiuma il Procossor
Intel” Pentium A il Processor 1= ‘| 10,000,000
Inteln Pontiumn Procossor : '
INt@l486™ Procousor,
? 1,000,000
Intel386™ Processor
| 100,000
‘ 10,000
8008 "
4 { ) . . d 1,000
1970 1975 1980 1985 1990 1995 2000 2005
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Why ESD damage nsk increases” Technologies

Froduct ESD immunity: higher than 10volt > Damage risk

*Jpen sensors 2 Sensors ESD protection doesn't work

Device Type Threshold Susceptivity (Volts)
* MOSFET 10-100

* VMOS 30-1800
* NMOS 60-100

*  GaASFET 60-2000
* EPROM 100+

* CMOS 200-3000
*  GaAsFET 25-50

* JFET 140-7000
* SAW 150-500
*  Op-AMP 190-2500
*  Schottky Diodes 300-2500
* Film Resistors 300-3000
* Bipolar Resistors 300-7000
¥ "BCT, 500+

* SER 500-1000
*  Schottky TTL 500-2500
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ESD: not disturbance or distroyed %&Qng'g%;(a

The World Depends on Sensors and Controls

Froduct ESD immunity: higher than 10wvolt > Damage risk

*Open sensors » Sensors ESD protection doesn't work

No damage : No output error

1kv< HBM  : 15-25kV

A
v

IEC61000-4-2 7 |IECB61000-4-2
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Immunity — Good sensor design Technologies

» Product robustness 2> ASIC requirement, specification:
» ASIC robustness 2 specified by Sensata DE to supplier
» Specified from Sensata DE to Make site — "What level to control”
- Half product robustness, eqg. IC's, PCB, Closed sensor
» ESD Control make site

Other EM‘C‘vRe

quiremen oy
= Sensata
3 F""“‘"Cymnge:

150kHz
*  Modulation: 4 GHz / Ragar bands

CW/am 1 Gy
. Antenna/DPwGTEM/Smphe
* ESD: 2.5y 4
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1. Immunity - Good
sensor design — product specificati =
2. Eliminate & Reduce generation of ESD R
3. Dissipate & Neutralize
4. Protect products from ESD
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