www.DLR.de ¢ Chart 1 > Evaluation and Qualification of RadHard Infineon Power MOSFETs > G. Joormann « MEWS#25 > 2. November 2012

Evaluation and Qualification of RadHard Infineon
Power MOSFETs

The 25th Microelectronics Workshop (MEWS25)

pife morrow




www.DLR.de ¢ Chart 2 > Evaluation and Qualification of RadHard Infineon Power MOSFETSs > G. Joormann « MEWS#25 > 2. November 2012

Agenda

e Initial situation

 Various Activities Improving the Availability of Power MOSFETs
* Development, Evaluation and Qualification Activities at DLR

* Results

e Conclusion




www.DLR.de ¢ Chart 3 > Evaluation and Qualification of RadHard Infineon Power MOSFETs > G. Joormann « MEWS#25 > 2. November 2012

Initial situation

 RadHard Power MOSFETs are needed in almost ever space
equipment

» Worldwide only one space qualified U.S. manufacturer of RadHard
Power MOSFETs

® Quality problems
® Monopoly situation
@ Stringent export regulations (ITAR)
@® Success of European Space Industry depends on the U.S.
supply
» - European activities started several years ago to develop
RadHard MOSFETSs

i DLR
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Various Activities Improving the Availability of
Power MOSFETSs

» 2004 CNES started Development, Evaluation and Qualification
Activities on ST Microelectronic (France) Power MOSFETSs:

o Listed in ESCC QPL since October 2010
 Power MOSFET, N-CHANNEL, Type: STRH100N10FSY3
e VVbs,Max = 100 V
* Ibs(on) = 35 MQ, (Ves=12V, Ip=24A)
* IR Power MOSFETSs:

» Disadvantages (see previous slide)

e Part IRHNJ57234SE (Jedec:2N7487U3):.
e VVbs,Max = 250 V
* DS(on) = 400 mQ
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Development, Evaluation and Qualification
Activities at DLR

2004 — 2005 Analysis and Simulation of Radiation Damages on Infineon
MOSFETs

2006 — 2008 Investigation of Necessary Measures to get RadHard
Infineon CoolMOS Transistors

2008 — 2009 Development of RadHard Infineon PowerMOSFETs

2009 — 2012 Evaluation and Qualification of RadHard Infineon
PowerMOSFETs

 Power MOSFET, N-CHANNEL, Type: BUY **CS***
* Vbs,Max = 250 V

 rosn) = 130 mQ, (Ves=10V, Ib=34A)

* rosn) = 30 MQ, (Ves=10V, Ip=8A)
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2009 — 2012 Evaluation and Qualification of
RadHard Infineon PowerMOSFETs

» Target applications (Easy Drop In):
 DC/DC converters Buck-Boost, Switch Mode, etc.
* Motor Controls
» Switch with low loss

* Best in class RadHard Technology:

* TID up to 300krad on request
« SEE up to LET 55@90um (Xe) and LET38@279um (Xe)

e Listed in ESCC QPL in August 2012

 More Information: http://www.infineon.com/RadHardMos

Tpe  kdson | Q6 |Uman | Paciase

BUY25CS12J-01 100mOhm 12A  42nC 250V SMDO0.5
BUY10CS12J-01 100mOhm 12A  42nC 100V SMDO0.5
BUY25CS54A-01 25mOhm 54A 180nC 250V SMD2

i DLR
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Results
TID (Pre- and Post-Irradiation) Tests by Infineon

Sample type BUY25CS12J (SMDO5):
 IDSS(200V)

* IGss(+/-20V),

* RDSON(8A, Ugs=10V),

* VsD(12.4A),

* Vgs(th)(1mA),

Sample type BUY25CS54A (SMD2):
 IDSS(200V),

* IGss(+/-20V),

* RDSON(34A, Ugs=10V),

* VsD(54A),

* Vgs(th)(1mA),

i DLR
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Results
TID (Pre- and Post-Irradiation) Tests by Infineon
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Results
TID (Pre- and Post-Irradiation) Tests by Infineon

(infineon BUY25CS54A-01 / L5491A / SMD2
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Results
SEE Tests by Infineon

Table 5-1: GANIL beam characteristics for 129Xe (TRIM based).

Run Setting | Degrader Air [mm] | LET [MeVem?mg] Range [um]
GANIL?2 Al 500pm | 98 55.14 90.03
GANIL3 A Al 500pm | 93 55.1 90.28
GANIL3 B Al 300pm | 150 38.02 278.9
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Results
SEE Tests by Infineon
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SEE Tests by Infineon / Comparison
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Results
Competitor Analysis
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Conclusion

» The 250V RadHard Power MOSFETs of Infineon are the first
European qualified RH Power-switches in this Voltage range

« They fulfill all requirements concerning radiation hardness
 The components are ITAR free

» The electrical parameters are superior compared to the devices in
the market

 They are available as ESCC qualified flight parts
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