Radiation tests for Siemens PLCs
and PROFIBUS

J. Brahy LHC/TAS
C. Dehavay LHC/IAS



PLC & FieldBus Radiation Tests
April to June 1999 (test 1)
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PLC & FieldBus Radiation Tests
April to June 1999 (test 1)

Total dose: 50 Grays
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FieldBus Radiation Tests
July & August 1999 (test 2)

Simpler test bench!
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OK'!

FieldBus Radiation Tests
July & August 1999 (test 2)

30 + 50 Grays

PROFIBUS

Total dose: 80 Grays
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PROFIBUS radiation tests
2000
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PROFIBUS radiation tests
2000
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PROFIBUS radiation tests
2000
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PROFIBUS radiation tests
2000

AnyBus I/0 module SIEMENS IM184
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PROFIBUS radiation tests
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PROFIBUS radiation tests
2000
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Dose in Grays
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PROFIBUS radiation tests 2000
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PROFIBUS radiation tests

2000
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‘ TCP/IP

« ET 200S :
Failed immediately

*ET 200 B :

113 Grays : output driver 24V 05A
125 Grays 24V/5V DC/DC converter broken
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PROFIBUS radiation tests
2000
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PROFIBUS radiation tests
2000
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o N .. » Optocoupler used HCPL-7710

Anybus 64 1/O (HMS) pigay back » Power supply current increase : 5%
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PROFIBUS radiation tests
2000

Data transter in LSPM2 chip

Single event upset probability

PROFIBUS LSPM2
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R Delay between request and response : 90 LS . Total exposure 600 s 6



Data transfer in LSPM?2 chip

PROFIBUS radiation tests

2000

PROFIBUS

Next step :
Single event upset probability

OUT

IN

OUT

IN

7-Dec-2001

17



PROFIBUS radiation tests

Conclusions

e Intelligent systems unusable (RAM)

* Modular devices unusable (RAM)

e Compact digital I/Os OK up to = 100 Grays

* General purpose piggy back interface OK
up to 1000 Grays

 Single event upset to be confirmed
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