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= MOTIVATION =» ATN STRATEGY ON EXTREME TEMPERATURES
It 1s believed that the recent improvement in silicon capacitor technology might provide very interesting New space missions include more extreme requirements of storage and operational temperatures
advantages such as stable capacitance value over the operating temperature range (up to 200C-250C) or small and vacuum conditions exceeding standard -55°C / +125°C conditions
dimensions. In addition, these new types of silicon capacitors might be used in different kind of Miniaturization implies increase higher power dissipation and hence max junction and PCB
application (DC/DC converter, power decoupling, RF application, etc.) with quite low voltage. temperatures
Silicon capacitor might replace advantageously, due to relative small height, Ceramic capacitor type | (low ALTER TECHNOLOGY ACTIVITIES

capacitance value), and even ceramic capacitors type ll (low voltage application, i.e. close to Integrated
circuit). GaN application which requires high temperature components would also benefit a high
temperature (200C-250C) silicon capacitor range.

Parts reliability assessment to ensure mission performance

Characterization of existing technologies under such extreme temperature conditions
Understanding of failure mechanism

Development of specific NEW parts for very extreme application

Assessment on new packages and assembly methods

However, relevant data demonstrating the high reliability, claimed by Silicon capacitor manufacturers shall
be provided to confirm parts suitability for space application.

Literature survey & Questionnaire details as follows
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=» ADVANTAGES OF IPIDIA’'S TECHNOLOGY

SPACE SAVING ON BOARDS THANKS TO PICS CAPACITOR DENSITY
100 nF: PICS vs. COG/NPO capacitors

= PROPOSED TEST FLOW & TEST SETUP
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Surface at least 10 times smaller

THE LOWEST PROFILE: PICS VS. MLCC AND TANTALUM CAPACITORS

= RADIATION TESTS HEAVY IONS RADIATION SENSITIVITY:

TEST EXPLANATION

Gamma Radiation: Capacitance Evolution (@100 KHz)
SN2 62.5 MeV cm2/mg at 1000 ions/s cm2

Leakage current
limited by the setup
(device damaged)

FOR X8S 0402 100NF CAPACITORS THE CUMULATED DERATING @ 200°C IS -77%200°C IS -77%
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SiCaps stability performances
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=» CONCLUSIONS
Due to these excellent characteristics for Space applications and with the aim Experimental results of these tests were presented and some conclusions such
of a possible qualification for Space commercial use, an evaluation of different as their good response to heavy ions and gamma radiation exposure were
family IPDIA silicon capacitors such as HSSC, LPSC and EXSC IPDIA silicon demonstrated. It is concluded that these capacitors are ideal for space applications.

capacitors was carried out by ALTER TECHNOLOGY.



