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TAV/X OUTLINE

A KYOCERA GROUF COMPANY

- COMMERCIAL PRODUCT STRUCTURE

- APPLICATION HIGHLIGHTS

-ESCC / MIL / COTS+ TANTALUM CAPACITORS

- EUROPEAN SPACE QUALIFICATION & DEVELOPMENT
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TAV/A

A KYOCERA GROUP COMPANY
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TAV)X¢ %2¢ TANTALUM DIVISION

Tantalum and NbO Capacitors

A KYOCERA GROUF COMPANY
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\V/)’
F .\ A Tantalum
A KYOCERA GROUP COMPANY

Automotive
Industrial Fused

Ultra Low TPM ]_.
ESR Multlanode Multlanode
N 1 N
Low ESR TPS [ TCN 1CY
Undertab) (Polymer
Standard f h
Commercial ) TAJ )

Low Profile {LOV-\II-QJO]CHE \‘— \TACMinOChip(@]
!

A 4
S
Consumer TLN TLJ TLC
High CV Undertab High CV TACMicrochip®

J
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/A\Vﬂz( COMMERCIAL vs PROFESSIONAL

A KYOCERA GROUP COMPANY Tantalum Capacitors

 THJ, TRJ high reliability professional / automotive series
» Improved reliability to 0.5%/1kHrs

Conmmercial Autonmotive
Restrictive design rules that take
Conmrercial design rules that are | the harsher ermvironment of
less restrictive and do not attenot | autonotive into consideration. One
to account for the harsher exanple is an established
Design ermronment of autonotive. mininnum formation ratio of 3.0
Exception limit controls in place.
Lot Rework contral limits.
Acceptance |Uses commrercial EIAstandard | Maverick lot prevention controls
Visual Check 0.1%AQL,
Electrical 0.1% AQL,
Quality Visual Check 0.25% AQL, (Zero Sanpling Plan — AO/RL),
Control Hectrical 0.25% AQL Reflow test min 200pcs/Lot
In line 2 X dynamc surges, mn 2 X ‘hard’ dynamic surges;
verification mininum burn-in conditions min burn-in conditions 125C/RV,
and test 105C/RV temperature cycling

www.avx.com © AVX Corporation 2011



/A\V”:( TANTALUM APPLICATION

End Market Shares

A KYOCERA GROUP COMPANY

Consumer
Computer 12%
23%

Medical
5%

Cell
13%
Industrial
12%
Telecom
Space & 15%
Defence Auto Ne;\:;ork
6% 12% 0
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/A\Vﬂz( TANTALUM APPLICATION

CONSUMER DEVICES

A KYOCERA GROUF COMPANY

LCD/PDP TVs

Cellular phones and
other hand held

Notebooks

devices

Entertainment systems

Mobile electronics(Audio/Video)
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YA/ X¢ TANTALUM CAPACITORS

A KYOCERA GROUP COMPANY IN MOBI LE PHON ES

majority of mobile phones are using tantalum
capacitor in power management systems

CV per CAPACITOR

A160’ DIMENSION
E 14(}@ 1.2mm max height
= \ samples available
w o

1207"| E220uF
= TLEJ Op 4:/\ H1so|!@mwn
=1 100 \ — _
9 Al — \ Lligu -1
O 60 New Release
S 40 Y 150uF \ \ faceddwn
E TAJ %\ |

20 ~—_
g Wisope| T ———

0 \ I \ I LI T T T

1993 1995 1997 1999 2001 2003 2005 2007 2009

- downsizing and miniaturization are key drivers .
- upcoming new “facedown” designs reduce the height to less than 1mm

- the capacitor volume reduced by more than one decade during past 15 years
www.avx.com © AVX Corporation 2011



I\ ( TANTALUM APPLICATION

R R BB AUTOMOTIVE APPLICATIONS

Tantalum Capacitors meets
specific requirements for
reliability, vibration
resistance and

adgad
‘\

Tantalum

high cost versus Capacitor
perfo rmance Tire Pressure

Monitoring Core Electronics
Va.l U e SyStem Increased Power Train, Body & Safety Electronics

Tire Pressure Monitor

RF receive / Transmit
Itrasonic Park Assist
Ultrasonic Sensor, DSP; Audible Alarm
Head Up Display
Infra-Red Camera, DSP, LCD di@ j" ~—
Night Vision Display

Infra-Red Camera, DSP, LCD display

ACAJLLIY

\ .
© AVX Corporation ‘Z\D



/A\V”:( TANTALUM APPLICATION

MEDICAL APPLICATIONS

A KYOCERA GROUP COMPANY

Implantable — Pacemakers, Defibrillators

Communication
Interface

Control
Unit

Sensors Low Voltage
B Si?nal ad Heart Control
Conditioning Switching

_IJ; Battery

Suppoﬁ_
TMC TACmicrochip

Pacemaker H RSOOO |m p|antab|e
life support

References: Medtronic, Microsystems Engineering, Guidant

4

More than half a million pacemakers and defibrillators
Implanted each year!!!

© AVX Corporation 2011




/A\vﬂz( TANTALUM APPLICATION

A KYOCERA GROUF COMPANY OIL DRI LLING

Oil Exploration Challenges

_ 200°C
- Deeper Sea Exploration Temperature
- New Measures

- Deeper Dirilling
- New Dirill & Sensor Technology

200°C Tantalum Capacitors

- Drill head / sensor application
- 3.3 and 5V rail application

- 200°C 1000 hrs life time

- 220uF and 100uF E case

New released
E 100/16, E 220/10

... samples available

© AVX Corporation 2011
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YA/ X¢ TANTALUM DIVISION

N — Tantalum Capacitors in Aerospace Applications

ESA/NASA _
co-operation Tantalum Capacitors meet

requirements of space
applications for top reliability in
small & light capacitors

SIGNIFICANT PAYLOAD REDUCTION
new generation of tantalum Hi-Rel
capacitors provide higher capacitance &
lower ESR in smaller size = lighter design

www.avx.com © AVX Corporation 2011




TAV/A

A KYOCERA GROUP COMPANY

ELECTRONIC INDUSTRY GROWTH
1970 - 2011

Growth cycles of the electronics industry 1970-2011
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/A\VA:( Eu vs US Standardization Grades

A KYOCERA GROUP COMPANY Tantalum Capacitors
European Standardization Based US Standardization Based
5 /CWR09 MIL group family I
ESCC 3012 — ESA QPL products § CWR 11
’ CWR 15 (microchip)

CWR 19 (ext. range)
CWR 29 (low ESR)

ESA EPPL (no tantalum at present) k /
KDSCC 95158 A
; DSCC 07016 (Hi-Rel, low ESR, ext. range)
\ DSCC 04053 (fused)

CECC 30801 005 DSCC 93026 (wet)
CECC 30801 011 (CTC4) . %
CECC 30201-032 (leaded Ta) - ( h

. : : COTS+
CECC Avionics & Industrial 1QC y COTS+ Aerospace - SRC9000

\_ J
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/A\Vﬂz( Hi Rel Test Level Comparison

A KYOCERA GROUP COMPANY Tantalum CapaCItors
l Group A testing comparison _
MIL PRF 55365 QPL AVX SRC9000 ESCC3012
TEST AVX COTSplus "std" MIL New 'T" level Space Level CAT 1 CAT 2 AT 3 |
AV X series TBJ/TBM/TAZ | CWR09,11,15,19,29 | CWR09,11,15,19,29 TBJ/TBM/TAZ TAJ-ESA | TAJ-ESA | TAJ-ESA
Burn-in 168hrs Y Y Y
100% Reflow b Y Y Y Y Y
Vibration qualification only qualification only Y
Adhesion (shear) & Shock Y
100% Thermal Shock Y Y Y Y Y
Climatique Sequence Y
Operating Life group C & qual only | group C & qual only . Y Y
100% Weibull Optional Mandatory Mandatory - level C | Mandatory-level C
100% Surge Current Optional _ Optional Mandatory - level C Mandatgrryc- levels * . =
Custom test [ To specification limits . _ +3 sigma limits or
100% Electrical Testing limits available only +3 sigma limits custom Y v v
100% Visual & Mechanical Y Y Y Y Y Y Y
Simulated mounting, rework v v v
and accelerated life
Optional - 75% Mandatory - 90% Mandatory - 90% Mandatory - 90% v Y Y
Solderability Test Coverage Coverage Coverage Coverage
100% X-Ray Y b level B level B level B
DPA - 1580 Destructive v v
Physical Analysis
Surge Voltage qual only qual only Y Y Y Y
Hot DC Leakage
Temperature Stability Optional Mandatori Mandat Y Y Y
MIL doesn’t allow custom 2539000. t_'las all ML .T level ESSC offer
. = additional Function Test,
COTS Plus has all  test, but new ”T” Level hot DCL, Surge Voltage as additional extensive
has X-Ray & DPA tests

standard.

tests as options

www.avx.com © AVX Corporation 2011
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/A\VA ( European Projects - Qualification
A KYOCERA GROUP CO:F-’ANY TES Low ESR QPL and European COTS+

Low ESR Single & Multianode technology TES Low ESR European COTS+ Series  fA\V/}'{

Low ESR Tantalum Chip Capacitor

For High Power / Payload Weight Reduction | —=—— s
1] low ESR tantalum capacitor ESCC QPL

stresses during assembly process
- CVrange: 0.10 - 470pF / 6.3 - 35V
- 5 case sizes available
- low ESR designed parts
- multianode D and E case included

Evaluation & Qualification Started

CASE DIMENSIONS: millimeters (inches)

EIA EIA 2020 | W+0.20 0.008) | H#0.20 (0.008) 020 ©012) | SsMin.
- - . - === 1| Code | coge | et .008) 0.10 (0.004) .004) .008) )

a Z) an Z) testnouse I .,  iLLL
s Lottt B [ 1210 | 350 50 (0.138) 110) 075) 087) ) 055)
SR B N TP M .00 (0.236) 126) .102) 087) ) 114)
B : Co i [0 oe7 | 7ass 30 (0.287) 169) 114) .094) ) 173)
Faril === [TE 7343 287) 169) 162) .094) ) 173)
: : v appiie: width for A dim area onl

Con |plete Date: Sep 2012
- HOW TO ORDER (tentative)
2] low ESR tantalum European COTS+ e e oo :
Detail Spec Case  Cap  Tol Vot Packaging ESR level evel st
TES = tan =10% X=4" (Xray) H=SnPb  O=NIA  O=NAO=NIA 0=COTS+
lowESR C =20% R=7" =Sn mal =Yes I
E=bulk A=Gold

Based on Professional TRJ/TRM series

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C

ESCC LAT Testi S S
+ e St I n Capacitance Tolerance: +10%; +20%

Leakage Current DCL: 0.0075CV
Rated Voltage (Vr) <+85°C: 6.3 10 16 20 25 35
Category Voltage (Vo) <+125°C: 4 7 10 13 7 23
Surge Voltage (Vs) <+85°C: 8 13 20 26 32 46
Surge Voltage (Vs) <+125°C: 5 8 13 16 20 28

Intended to propose for the next EPPL = o o s

(Astrium, Ruag, SSTL expressed interest)

www.avx.com © AVX Corporation 2011
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/A\Vﬂ ( European Projects - Development
" Low ESR Hermetically Sealed Polymer

Tantalum Capacitor

A KYOCERA GROUP COMPANY

Tantalum Capacitor with Polymer 2" electrode

— e
. DL | f’
Pro: low ESR, reduced ignition ’ 1’
Con: reliability limited by humidity impact and _, |
oxygen atmosphere 9 Mﬂgﬁt&#
HERMETIC PACKAGE SOLVES THE ISSUES || = —www e oo
a = ] ESR |
1 -‘_-‘/4—-‘ —~ - —
- Part of Czech Incentive Program :

- Completion of Development Stage: 2012

www.avx.com © AVX Corporation 2011



\VYA European Projects - AVX New Proposal
/ﬂ\ ”‘( Rf ThinFilm Products Range

A KYOCERA GROUP COMPANY

Accu-P® Thin Film Capacitors 0201/ 0402 / 0603 / 0805 / 1210
Accu-L® Thin Film Inductors 0402LGA/ 0603 / 0805

TF Directional Couplers/3dB CP0402LGA/CP0603LGA/0603/080
90°Couplers S/

ITF Harmonic Low Pass/Band Pass
Filters

ACCU-GUARD® SMD Thin Film
Fuses

0402LGA /0603 LGA /0805

0402LGA ,0603,0805,1206,0612

Production moved recently to Czech Republic (ESA member)
— front end still in Israel, middle and end processes in Czech

- potential for European Space evaluation, EPPL in case of interest

www.avx.com © AVX Corporation 2011
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