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Layout ?

• Who are we?
• What will we become? 
• What is going on in Europe?

Connector to interface
electronics 

HDI Base plate

sensor
chip

wire bond
bump bond
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Who are we ?
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What will we become ?
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What is going on in Europe ?
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MAXIPIX high frame rate pixel detector
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MAXIPIX high frame rate pixel detector
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What is going on in Europe ?
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What is going on in Europe ?
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Paul Scherrer Institut • 5232 Villigen PSI Bernd SchmittBernd Schmitt

The MythenII Detector System
• Modular system: 1 to 24 modules,

for XRPD at SLS 24 modules covering 120o

• System works reliably, will be in regular use
at SLS PD from November onwards

• Full 120o PD spectrum in <1s, typically 0.1s

• Energy range: 5-40 keV (at SLS PD)

• Low noise: 190-240 ENC lowest threshold
at 3 keV (noise limited)

• High countrate: >3 MHz/channel (with x-rays)

• Fast readout: 32-300 ms (implemented
currently 300)

• Frame rate 100Hz for 1 and 10Hz for 24
modules, in future 10Khz and 1kHz

• Other applications: (C)SAX, imaging,..
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Paul Scherrer Institut • 5232 Villigen PSI Bernd SchmittBernd Schmitt

MythenII module

Silicon sensorwith 1280 strips
8 mm long, 50 mm pitch, 300 mm thick

Read out chip: 
•0.25 mm readout chip, 128 channels
•low noise preamp: 240 e- ENC
•24 bit binary counter
•Readout Time: variable length (4-24bits)
32-64 ms (currently 300 ms)
•6 bit DAC for threshold fine tuning
1.4keV without trimming and 140eV 
Trimmed

Development will continue at PSI:
•25 mm pitch
•Deadtime free readout
•…
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What is going on in Europe ?
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What is going on in Europe ?
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Time structure: difference with “others”

600 ms

99.4 ms

100 ms 100 ms

200 ns

FEL
process

X-ray photons
100 fs

Electron bunch trains; up to 3000 bunches in 600 msec, repeated 10 times per second.
Producing 100 fsec X-ray pulses (up to 30 000 bunches per second).

The XFEL Detector challenge?

30 000 bunches/s
but

99.4 ms (%) emptiness
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What is going on in Europe ?
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The XFEL LPD-Detector principle

• Multiple gains in parallel
• Large depth analogue pipelines
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128 x 32 pixels
of 500 x 500 mmmmm

Basic parameters

• 500 mm pixels
• 5 MHz framing speed
• Single photon sensitivity
• 105 dynamic range, using 3 

gains in parallel.
• 512 image storage depth 

(for all 3 gains)
• 128 x 32 pixels monolithic 

tiles
• Roof tile structure

The XFEL Large Pixel Detector
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ap-HPAD

~ 2
mm

~ 105 
mm

~120 
mm

A B

BASIC PARAMETERS

• 200 mm pixels
• 5 MHz framing speed
• Single photon sensitivity
• 2 x 104 dynamic range, 

using 3 switched gains 
• 400 to 1000 image 

storage depth
• 256 x 512 monolithic tiles
• Flat detector

Connector to interface
electronics 

HDI Base plate

sensorchip wire bondbump bond
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The gain switching and Pipeline
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The XFEL LSD-Detector

BASIC PARAMETERS

• 200 mmmmm pixels; (1 st 

dimension by strip size, 2 nd

by time)

• 1 MHz framing speed (i.e. 
600 frames) 

• Single photon sensitivity 
(to at low energies < 
500eV)

• 103 (104) dynamic range

• 512 x 512 pixel monolithic 
tiles (256 x 256 phase 1)

• Flat detector

Final detector: 1k x 1k pixels
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Position of impact 
is obtained from 
drift time

1000 ns ����
12.8 mm

The XFEL LSD-Detector principle
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Conclusion

• Various projects in Europe (more than in USA or Japan). 
• Projects have reached stage of working systems (more 

than prototype chips)
• Not all are easily available to others
• All operational systems based on silicon, GaAs & CZT 

on prototypes.
• What added value can our consortium bring? 

– Establishing a reliable source for high-Z sensors?
– Avoid duplication of efforts (interfacing, calibration,...)?
– Exchange information (raising knowledge level)
– Political weight.


