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Designer and manufacturer of electrical and electromechanical
innovative, high-tech and high-reliability solutions.
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Eurofarad

Microspire

Firadec

Sic-Safco

Dearborn

Raf Tabtronic

DeYoung

Exxelia Today
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Exxelia Technologies

Exxelia Magnetics

Exxelia Tantalum

Exxelia Sic-Safco

Exxelia Temex

Exxelia Morocco

Exxelia Dearborn

Exxelia Raf Tabtronic

Exxelia DeYoung
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4 SBUs - 10 Product Lines

Electromechanical
Solutions

Solid Capacitors Film & Electrolytic

Capacitors Magnetics

STRATEGIC
BUSINESS UNITS

PRODUCT

LINES

BRANDS

Tantalum

Exxelia Tantalum
Exxelia Technologies
Exxelia Temex

29%

Exxelia Dearborn
Exxelia Sic-Safco
Exxelia Technologies

22%

Exxelia Microspire

Exxelia N'Ergy Exxelia Technologies
Exxelia RAF Tabtronics Exxelia Maroc
Exxelia Vietham
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Exxella Tantalum Product Portfolio

Solid Tantalum Capacitors

4 )

Wet Tantalum Capacitors

Axial Wet Ta

Moulded Case
Silver Case Ta

SMD Case
SMD Wet Ta

@ GROUP
EXXELIA



Why and how to use tantalum capacitors in
Satellites secondary DC Bus?

General presentation about Exxelia and its tantalum entity
(ex-FIRADEC)

Advantage of tantalum for this particular application
Why was tantalum out of popularity for this application?

Why it will change

@ GROUP
EXXELIA



Main general DC/DC converter
on a Satellite

Vin g DC/DC T > Vout
Conversion —

Lower voltage (10 to 100V)

High voltage ‘
: Ceramic
Ceramic Film ( polyester?)
. ? '
Film (polyester?) Tantalum

3 alternatives
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PROs & CONs of each technology

Caracteristics/ | Ceramic Solid Tantalum
Technology
ESR

+ ++ - -

Capacitance/
volume

Ripple current + 4+

Welght of the 3+
function

Price of the
function
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Main Advantage of Tantalum

(all values @50V) Ceramic Film Solid Wet
tantalum tantalum
Max capacitance 3.3uF 27uF 47uF 750uF
Volume to achieve 10mF (mm3) 881664 1980000 160325 35412
Capacitance /volume (ur/cm?) 11.3 5.03 62.14 281.3
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Now becomes
50V to 100V

V. used to
be at low
voltage

Why was tantalum unpopular

120

these past years?

Max output Voltage available by technology (V)

How to close the gap?

100

80

Ceramic Film Wet tantalum  Solid tantalum
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Why was tantalum unpopular
these past years?

Failure mode of MnO2 solid tantalum could lead to open mode
with thermal ignition of the capacitor
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WT 82: High voltage wet tantalum

Tendancy in the market

DC/DC
Conversion 1

circuit

Vout

Vout increased over the time.
More and more commonly Vout=50V and now
Oftenly Vout=100V

» Need for capacitor at minimum 170V due to the derating in space application.
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WT 82: High voltage wet tantalum

Rated voltage (V)

Sohd tentaium exc Sobd tantahem Wiet tantetum esoc Wt tantaium M

= Technology

Solid tantalum escc: Up to 63V

Solid tantalum out of escc: Up to 100V

Wet tantalum escc: Up to 125V

Wet tantalum out of escc: Up to 150V New range (WT82): Up to 170V
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WT 82: High voltage wet tantalum

Joint circulaire Boitier tantale
Ring seal Tantalum case

Soudure laser boitier-traversee
Case to seal laser welding

Cathode en tantale
Tantalum cathode

Traversée tantale-verretantale el 1 Cale en teflon
Tantalum-glass-tantalum seal 4 PTFE spacer

Soudure fil tantale-canon-fil nickel e

Tantalum wire-tube-nickel wire welding el -1 7.

Fil de tantale

Electrolyte gélifié
Tantalum wire

Wet or gelled electrolyte

Bouchon en téflon Anode de tantale frittee
PTFE bush Sintered tantalum anode

First values made: 47uF 160V in D case
47uF 170V in D case
82uF 160V in D case
82uF 170V in D case

With high reliability levels in order to be used in space programs in the future.
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WT82: Tests results at 170V

Operating life test at 70°C under rated voltage during 1000 hours
82uF 20% 170V D case

Before life test After life test
) )

( | |
—m-
65.6/98.4 40 10 60 1o
‘Min. YA 7,64 1,02 81,73 -7,66 6,96 0,56
B 89,09 9,23 1,23 82,85 -6,84 8,14 0,62
88,62 8,52 1,10 82,22 -7,21 7,40 0,58
Bt 0,387 0,46 0,061 0,341 0,27 0,41 0,017

Electricals parameters of capacitors are stable after 1000h under Uy at 70°C. The decreasing
of capacitance is about 8% of initial value. No defect was appeared during the test.
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WT82: Fallure rate calculation

FR=3xnTxnV xnCx nE xng x 10™°/ hour

Influence of the temperature:

nT = exp(1,8x(T/70)?)

Let’s consider the worst case: T=70.
nT =exp (1,8) = 6,05

Influence of the capacitance:
nC=1,2 at 82uF

Influence of surrounding conditions:

Satellite in orbit: mE = 0,5
Satellite launching: mE= 20

Influence of the voltage:

nV = exp ((Up/Ur)?)

In space, if derating = 0,6, we have:
nV = exp (0, 6%)=1,43

Influence of the qualification:
nQ=2
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WT82: Fallure rate calculation

Best case: satellite in orbit Worst case: Launcher

FR=31.10""° FR=12,4.1077

MTBF = 32 M hours MTBF = 806 k hours
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CTP21

Internal structure
—>

AT Fé Lgir
45 B "',_ ]/q i

Polymer

Does not happen with polymer

Thermal ignition:
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Amount of capacitor

CTP21

L owest ESR on the market

100%

Distribution of Equivalent Serie Resistance

80%

B capacitor with MnO, cathode
B capacitor with polymer cathode
60%

40%

B I I I
0% T T T \ I T
° o o o o o
N 5 % ~ 3
A P R U

Equivalent Serie Resistance (mQ)

=  Twice less ESR compared to the same
component in MnO, technology

High energy density

Typical capacitances

- 16V

S560uF

- 40V

150pF

-100V

221UF

— Allows electronic designs to

be smaller
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They’re stackable!

CTP42

= Twice as much capacitance
—> Half the ESR
= Same implantation on the PCB
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To Conclude...

Our goal is to provide you solutions for space designs of the future
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Thank you for your attention
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