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Produce two CCD x-ray detectors using CCD and Readout ICs developed 
at LBNL
– Quasi-column parallel CCD with fast readout (96 analog outputs)
– 480 x 480 (30um pixels), Back-illuminated (Better QE)
– 200-300 um Thick (Direct detection of x-rays)
– Readout time of 3.3msec/frame (300 frames per sec)
– Estimated resolution of 14 bit and full well of 150k electrons

At APS the there is a strong interest from the XPCS (X-ray Photon 
Correlation Spectroscopy) community
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LBNL
– Quasi-column parallel CCD
– fCRIC readout chip
– CCD Assembly
– Mechanical Housing

• Vacuum Chamber
• Cooling

APS
– Back End Electronics

• Interface Module
• Data Module
• Clock Module
• Power Supply

– User Interface, Computer, 
Commercial Frame Grabber

J. Weizeorick – XSD-BTS Group – DOE-BES Operational Review of APS – December 10, 2007

Collaboration
Divide Task up according to expertise
Strong Communications - Video Conferences, Email, Phone
Travel to integrate hardware
– February 2008 – Test APS clock and interface modules @ LBNL
– June 2008 – System Integration of Prototype @ LBNL
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Back End Electronics
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GUI to control backend electronics during development phase
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February 2008 Trip to LBNL
– Goal

• Test CCD with APS’s clock module
– Steps

• Put CCD into commercial CCD Dewar 
• Hook up APS’s clock module
• Debug Problems
• Verify CCD outputs look good by make quick linearity 

measurements with oscilloscope
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Linearity check of single pixel with data collected from an oscilloscope
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June 2008 – Trip to LBNL
– Goal

• Integrate whole system and start taking images
– Steps

• Bring one complete set of all hardware to LBNL
• Assemble all of the parts
• Power it up (Smoke Test)
• Debug Problems
• Start taking images
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X-rays

Detector Assembly
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LBNL’s Hybrid Board



14

APS/LBNL Collaboration on Fast CCD Detectors



15

APS/LBNL Collaboration on Fast CCD Detectors



16

APS/LBNL Collaboration on Fast CCD Detectors



17

APS/LBNL Collaboration on Fast CCD Detectors



18



19

APS/LBNL Collaboration on Fast CCD Detectors



20

X-rays

Detector Assembly
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Current Status
– Passed smoke test
– The camera is operating in a vacuum with cooling
– We can see visible light at 4 analog outputs and on some of the 

fCRIC digital outputs
Next Steps
– Finish Integration
– Characterize prototype detector

• Using visible light and x-rays
– APS builds two sets of the final back end electronics
– LBNL builds two sets of final CCD assemblies and mechanical 

housings
– Targeting Fall for assembly of final system at APS
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