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coming upgrades of X-ray sources CoRDIA

SRs becoming diffraction-limited

y i - 0 oy W
= % - «»‘ \k‘(
A 4 4 A ) “~
- / VA 7 - . <= 4
-4 /" = " . - - Lo 4
s = : -

~continuous frame rate

high-brill. FELs considering CW operation

the 100kHz + range, no time gaps
exp. pulse intensity ~ today

common need emerging

our goals

* > 100 kHz, continuous
* 100 pum pixel size

* minimal dead area

* charge integrating

* 1-photon sens. 12 keV

* 10k ph/pix/img (or more)

* compatible with HZ &
internal-ampl. sensors
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COntinuous Readout Digitising Imager Array CoRDIA

CWR scheme
using pipelined
signal-process chain
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CoRDIA

validation of individual circuit blocks AdGn simulation
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circuit blocks a pixel array detector system | explor. MPW (TSMC65) this year
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_performance expansion to 1% gen m_Oderate p_erforr_nances
improvement <«—  full-scale ASIC will target pixel pitch,
study ASIC cont. readout >100KHz
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improved performance

performance 2" gen extend dynamic range,
improved ASIC =— reduce noise,

minimize blind areas
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CoRDIA

compatiblility with e-
collecting sensors:

- n-on-p Si (~12keV)

- high-Z (hard X-rays)

- sensors with built-in
amplification (soft X-rays)

Sensor (e.g. Si, high-Z...)

Circuit board

High-density
connector

plan to use TSVs to
minimize dead/blind
space between modules

external
electronics

also, beware of the
- 1Mpix x 14bit/pix x 100kframe/s = 1.4Tbh/s = 175GByte/s

or worse, as: [ larger array desirable} [ encoding, redundancy} [ >100kframe/s]

we plan to address the issue:

On Silicon Out-c_)f-_SiIic_on: ////// //////////
- on-chip digitization - Serialization on ///////4/////////////
through parallel ADCs high-perform. FPGA // 000

hiah i - high-speed optical links du / / 2 volt / '
- high speed drivers 000000000 /
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