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Terrestrial gamma flashes (TGF)
and transient luminous events (TLE)
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Terrestrial gamma flashes — cont.

e Some requirements
— Burst rate of about 1000 counts per millisecond
— Energy range from 10keV to 500keV
— Energy resolution of 10% at 100keV



Modular X- and gamma ray sensor
(MXGS)
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Detector array

Detector Module
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Semiconductor radiation detectors

 Reverse biased PN junction
— High Z-number

— Gamma rays deposit charge which drifts due
to the high bias voltage

HV (- V) HV (- V)
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The XA ASIC

Designed for medical
Imaging

128 channels

Highly configurable
Current outputs

Low power
consumption



Signal conditioning
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Rate capabillity

 High event rate of about 1M cps ...
— But the ASICs are intended for lower rates

e We need to connect several readout
chains in parallel

13. feb. 2009 CMOS ET Banff Feb. 2009



Readout electronics

 Fully differential signal path

 Ultra low noise high gain
amplifier for current to
voltage conversion
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Address and multihit decoders

« Addresses are required for imaging
e Multihit can occur per ASIC or per readout

chain

— Will loose address information, and energies will be
summed
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Electronics in space

« Radiation adversely affects electronics

— Single event effects
e Latchup
e Transients
« Bit flips
— Total ionizing dose
 Mechanical issues

— vibration

 Thermal issues
— High and low temperature extremes
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Radiation Mitigation Technigues

o Total dose tolerance by special fabrication processes

* For single event protection, several techniques are used
— Triple modular redundancy (TMR)

— Hard configuration memory for FPGAs (Antifuse)
— Error correcting codes

— Safe state machine encoding
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Digital design
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Data analysis and calibration
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BGO scintillation layer

 CdZnTe nearly transparent at
500KeV

* Bismuth germanate (BGO) is
sensitive far beyond this

e But CdZnTe still needed for
high resolution at low
energies

 We need both types in separate
layers
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Conclusion

 Performance of current design
— 4M cps peak burst rate
— ~7% energy resolution at 60keV
— Energy range from 15keV to 500keV
— 50W (conservative) power consumption

e Second detector layer under development
— WIll iIncrease the energy range up to 20MeV



