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Sandia National Laboratories has developed multi-frame imaging sensors
with nanosecond scale shutter speeds for imaging one-time events in
national High Energy Density Physics (HEDP) facilities.
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Sensor design goals focused on enabling significant increases in: SNL
- Temporal history of experiments (multiple frames of data per experiment) l::;a;:;t
- Data accuracy and fidelity (images captured from a single experiment)
- Facility cost savings and availability (more data collected in less time)

Sandia has developed the base technologies required to realize a family of high speed CMOS Focal
Plane Arrays (FPA) that have that have become transformational diagnostics at all HEDP facilities.
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Integration

Direct Bond Interconnect (DBI)

Sandia make use of industry standard
3D wafer/die bonding technologies
and custom packaging solutions.

» External supplier used to date
* DBI process is being stood-up
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* Fabricated in SNL’s 6” CMOS7 0.35 pum technology
* 1-2ns min shutter, 2-8 frames
* 1024x512, 25umx25um pixels
* Adjustable shutter timing

Custom Package Design and
Implementation

The suite of sensors Sandia has developed are the worlds fastest multi-frame X-ray FPAs and are delivering
meaningful data on HEDP experiments. Are there other applications where they could make an impact?

Slutz et al., POP 17 (2010).
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Z-Machine pre-heat diagnostic studying how laser energy best heats a gas prior to compression
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Time resolved X-ray opacity spectrometer
observing the opacity of Nickel under conditions
found in the solar interior

Gate: 2.5-3.5ns Gate: at 4.5-5.5ns

Chen, H., et. al., “A high-speed two-frame, 1-2 ns gated X-ray CMOS imager used as a hohlraum diagnostic on the National Ignition Facility,” Rev. Sci.
Instrum. 87, 11E203 (2016).

GLEH NIF diagnostic studying capsule implosion
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