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Specific Integrated Circuit (ASIC) with the driving application, are interface to the system. = Wide dynamic range and 1 PE = (a) system level
that, when used with given in Table 1, Architecture shown in Figure 1. accuracy at low end necessitates coincidence for single PE
commercially available Silicon using a high gain and low gain event reduction
Photomultiplier (SiPM) sensors, Soecificati val A » Serial (SPI) interface for app integrator in parallel = (b) Palrgd tpp and bottom
will enable new fieldable radiation pecitication alue PP> configuration and status » Two-threshold Discriminator ASIC coincidence for
detectors with significantly SiPM Interface » 125 MHz reference clock to be = Low-threshold used as time- optically segmented
reduced size, weight, and power Number of channels 64 Al provided by the system tagging fiducial scatter camera false
than currently available. Detector Capacitance/ch | 4.2 nF AP » 1.25 GBPS serial data link from = High-threshold used for dark count event reduction
Bias tuning range/ch none Al the ASIC to the system or low energy event discrimination
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Associated Particle Imaging (API) Dynamic Range 1-10° PE | Radiography 1CH(><6 4) Digital Core
Time Measurement ASIC (a) (b)
Accuracy 200 ps | SVSC / 0OSSC = 1- ASIC Architect : _ : : .
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gy : Dead Time _ : cr : : flow down
= Monolithic geometry readout /trig chan / AP identifying hits as either ASIC Design
= Optically segmented Average Trig Rate/ch | 450K CPS| API Particle neutron or gamma while ASIC Preliminary Design
geometry readout System Interface monitoring for pileup events. Conceptual Design Review
lnterface analog or ALL > Flexible Triggering and ASIC Detailed Design and simulation
et A with Detect Detectors on top and bottom p D . t / h (]j-lg”;/avl SVSC/OSSC COlﬂCldence OptIOnS Facbr:l;caatleD::\I[g: Rﬁe;/:‘ler:lvprOCESS
acCetls coverea wi etectors ncoming neutron Ower ISSIpG Ion C m _ . -
!Emhi g . 4 trlggermg modes . Rev 1 ASIC Test and Evaluation
/ S Table 1. ASIC Specifications |mpI§ment custom trigger ASIC Rev2
e reqmrements per Incorporate lessons learned
appl ication Fabricate Rev 2 - 65nm process
. : : ASIC Test and Evaluation Rev 2
Single Volume Scatter Camera Optically Segmented Scatter Camera > 64 Channel SIPM Interface WIII Incorporate lessons learned
(SVSC) (05SC) support a variety of Fabrication
Courtesy of Melinda Sweany (SN) commercially available common Test and Evaluation
cathode SiPMs and scintillators Final Report
Sandia Sandia National Laboratories is a multimission laboratory CONTACTS
. mar?aged and operated by National Technolc?gy & Engineering Jyothisraj Johnson / Carl Grace / Rex Kay
Natlonal Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell 510.486.0764 / 510.495.2065 / 505.845.9472
] International Inc., for the U.S. Department of Energy’s National . tl;l' n I'bl ' / ' |b|. ! rrk Ji
B E R K E L EY LA B laboratorles Nuclear Security Administration under contract DE-NA0003525. Jyothisrajjohnson@Ibl.gov / crgrace@lbl.gov / rrkay@sandia.gov

Unclassified SAND2024-12010D


mailto:crgrace@lbl.gov

	Slide Number 1

