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Ta SMD cap MnO, & KO for Space Apps
Historical Background KE’WE’.
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Historical Segment Adoption and Sales Evolution — Ta SMD Capacitors MnO, and Polymer.
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Ta SMD cap MnO, & KO for Space Apps
Basic Construction KEII/IEI'

Tantalum

(Taz0s) Silver Adhesive
Silver Paint - Manganese Dioxide or Conductive Polymer _
~ Washer

Underside

Solder Coated
90 Sn/10 Pb

Leadframe
Carbon

5/
Carbon

Tantalum Wire

Solder Coated
90 Sn/10 Pb |[nterconnecke

Weld

Particles

4

OoelL

S

European Location with Polymer
and MnO, Technology Production
for Space & Aerospace ESA Projects

1ake o1193181Q

Counter Electrode Penetration into
Pores (Manganese Dioxide or Conductive Polymer)

Kemet @ Confidential Propriety



Ta SMD cap MnO, & KO for Space Apps
P 2 P PP KEII/IEI'

Basic Construction
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Ta SMD cap MnO, & KO for Space Apps
KEMET Evora Capabilities KEMIET

‘Laboratory Capabilities’
Significant Investment from KEMET to implement an European Specialty
Footprint and needed capability for in-line and Laboratory processes:

v  RCT;

v Radiographic Inspection
v Surge Current Testing

v Weibull

v Burn-in

v' Marking/Serialization

Life Testing capability ——
(Endurance, Humidity Chambers, — e

Characterization in temperature and s kb i L I

frequency); e e L AL h

|

Failure analysis Laboratory
Well established Chemistry Lab
Highly Qualified Staff!
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Ta SMD cap MnO, & KO for Space Apps o= secmecomoen
Pros & Cons of both technologies r KEMET
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Ta SMD cap MnO, & KO for Space Apps
Polymer project Evolution
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Ta SMD cap MnO, & KO for Space Apps
KO — Low Voltage (LV) Applications KE’WE’.

Evaluation Test Program:

Evaluation Test Program
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Ta SMD cap MnO, & KO for Space Apps
KO — Polymerization mechanisms

Electronic Components
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Residuals from the reaction
can cause surface charge

at the interface between the Byproducts
dielectric and the polymer
affecting the potential
barrier => High DC leakage Vater T

and low BDV.

Conducting Polymer

Electrode
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Ta SMD cap MnO, & KO for Space Apps
KO LV- Endurance Testing 105°C/0.8*Ur 2000hrs
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Ta SMD cap MnO, & KO for Space Apps
KO — High Voltage (HV) Applications KEMET

Develop a very Low ESR and High Voltage (50V) Ta SMD Cap in Europe for
Space Aplications

Rated Voltage
Cap 16 20 p5] 35 50 63
Phase | Preparatory Evaluation 6.8
State of the (Mz , audit, Existing Range Samples Definition and ETP D
Art Definition) 10 (125mQ)
b D
Phasell Existing Range Manufacturing & ETP Preparation 15 (100m<))
ETP entify & Define Failure mechanisms/degradation 22 D D
o D
33 (100mQY)
Phasslil Existing Range ETP & Results Analysis and a7 D
Improvements Improvement Plan
68
Phase IV Legend:
New High Extended Range Prototyping (up to 50V) and ETP, Parts s ubmitted for ETP tasting
Rangge RoadMap for ESCC Qualification [ [sisterparttypes
Evaluation Test P
es rog ram . TEST Evaluation Test Program
Nr Test Description Erecadances Staits
2A Thermal Shock PASS
2Bi Voltage Step Stress Test (VSST) OK
2Bii Temperature Step Stress Test (TSST) 2Bi
‘ 35V ‘ 50V 2Biii High Inrush Current Step Stress Test (SSST) PASS
2Cii Moisture Resistance PASS
3 Steady State Accelerate Life Test (T1/V1, T2V2, T3/V3) 2Bif 2Bii Not Started
4 Operational Life Tests Mot Started
5 Storage Mot Started

KOCAP
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Ta SMD cap MnO, & KO for Space Apps
KO HV — Surge Step Stress Test (SSST) KEMIET
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Ta SMD cap MnO, & KO for Space Apps
KO HV — 2" Generation Process
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BDV behavior for 2" generation process:

BDV vs Formation
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The new hybrid allowed the
reduction of the number of
local chemical reactions, and
consequent defect sites,
improving the interface quality
between the coating and

dielectric /

—
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BDV/UPF vs Working Voltage
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Ta SMD cap MnO, & KO for Space Apps

MnO, @ 150°C Project Evolution

Target Product Offering:
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Ta SMD cap MnO, & KO for Space Apps / Sg ., ssronccomonns
MnO, @ 150°C - Project Evolution [ « KEMET

/ 30

Evaluation Test Program: Temperature Stress Step Test:

TEST Evaluation Test Program

Nr Test Description Precedence Status ETP- TSST @ Ur
50% < 150°C >< 160°C >< 175ec X __200°C >< STOP >

2A Thermal Shock --- PASS s

2Bi Voltage Step Stress Test @ 150°C (VSST) - OK 20% e n 1oy

2Bii Temperature Step Stress Test @ Ur (TSST) 2Bi OK 35% —8—Case A-4V

—@—Case B - 50V
30%

2Biii High Inrush Current Step Stress Test (SSST) --- PASS Case B- 35V
25%

—@—Case C-25V

2Ci Solderabilty/ Adhesion --- Mot Started
20% —@—Case C- 16V
2Cii Solderabilty/ Humidy Sequence - PASS 15% —@—Case C-4V
3 Steady State Accelerate Life Test (T1/V1, T2/V2, T3/V3) 2Bi/ 2Bii Not Started 10% O CaseD-20V
——Case X - 50V
4 Operational Life Tests (@ 85°C/ 150°C) - Mot Started 5% / ;
0% @& L g & & & <
5 Storage @ 150°C - Not Started 0 168 336 504 672 840

Temperature Stability from 4V->50V:
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Case A - 16V
——Case B - 50V —Case A-4V
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o =
= 10 CaseC-16V | | ‘G Case B- 35V
vy -
= ——Case C- 4V = ——Case C-25V
2 )
E Case D - 207 E ——Case C- 16V
pu]
- Case X - 50V 2 ——Case C-4V
—(ase D-20V
Case X - 50V
0,1 01
250C -550C 25eC 850C 1500C 250C ¥ 250¢ s50c 1500¢ 250¢
Temperature (2C) Temperature (2C)
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Ta SMD cap MnO, & KO for Space Apps
Path Forward KEVIET

Polymer
Technology

Capacitance
Offering

% Trends

@ Complete the ESA QPL for T583 KO Low Voltage Series
7 Finish ESA ETP for the T583 KO High Voltage Series and apply to EPPL-part2
@ Complete ESA ETP for T483 MnO, 150°C max op.Temperature

7 Pursue space market trends and apply to new projects...

KEMET will continue its development efforts qualifying components of SMD Tantalum
technology for Space applications with increasing harsh environmental conditions!
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Thank You! .
Ana Tomas, EVOI'EI

Specialty Development, Portugal
Evora - Portugal
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Tantalum Chip Capacitors
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