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XENSIV™ photon-counting module

Key benefits & features

infineon

The benefits and features of XENSIV™ AS5920M, photon-counting module are listed in Table 1.

Table 1 Key benefits & features

Benefits

Features

4-Side Buttable System-In-Package (BSIP)
1728-channel in 24.52 mm x 8.75 mm

Unique module assembly concept of BSIP,
no external components required

Paralyzable and non-paralyzable counting
mode integrated and selectable via SPI

Three ASICs and passive components
embedded in BSIP

15-bit counting depth up to an input count
rate of 250 Mcps per pixel (2 Gecps/mm?)

BSIP pixel size of 341 pm x 365 pm. Package
customizable for pixel pitches of 340 pm
and above

Highest output count rate of 15 Mcps/pixel
(120 Mcps/mm?) in paralyzable model and
typ. 40 Mcps/pixel (320 Mcps/mm?) in non-
paralyzable mode

Ease-of-use, no ASIC specific calibrations
required

Ultra-low noise down to 330 electrons for an
energy resolution of about 3.5 keV FWHM

Applicable for all electron collection type of
direct conversion materials

Lowest power dissipation with all five
comparators down to typ. 0.64 mW/pixel in
non-paralyzable mode and 0.58 mW/pixel in
paralyzable mode

Adjustable number of thresholds for power
optimization

Up to five selectable comparators with 8-bit
adjustable thresholds for 0.7 keV/LSB

Adjustable integration time, maximum
frame rate up to 9615 FPS

Fast shaper pulse width of typ. 15 ns FWHM

Static leakage compensation of 250 nA and
dynamic compensation of up to 700 nA in
high range mode

Configurable equivalent dead time for non-
paralyzable mode

On-chip voltage reference and temperature
sensor

Applications
+ Photon-counting CT

« Medical, industrial and security X-ray detectors

Photon-counting CT in comparison to conventional energy integrating CTs will allow for
significantly reduced radiation dose, higher image resolution and spectral imaging. X-ray detectors
based on photon counting, count the number of incoming photons and measure their energy, thus
eliminates the electronic noise and enables energy discrimination.

General description

AS5920M is a 72 x 24 pixel, four-side buttable module solution for photon counting applied for spectral computed tomography
detectors. The 1728-channel proprietary Buttable System-In-Package (BSIP) integrates three AS5920 photon-counting ICs as well

as passive components.

The BSIP allows on the top side to form electrical connections to the direct conversion CdTe or CZT sensor material, which
converts each X-ray photon into charge pulses. The bottom side of the BSIP forms the digital interface to the FPGA, supply
connections as well as the thermal heat dissipation to the carrier.
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General description

During a CT scan, the AS5920 IC counts the X-ray photon generated charge pulses with an amplitude proportional to the energy
deposited by the photon. 576-channel per AS5920 discriminates the incoming photon energy by counting the number of pulses
exceeding five different energy thresholds. The threshold levels are adjustable by 8-bit DACs with a step size of typ. 0.7 keV/LSB,
the number of comparators enabled per channel are selectable for power optimizations. Lowest power dissipation with all five
comparators enabled is as low as typ. 0.64 mW/pixel in non-paralyzable mode having BLR enabled and typ. 0.58 mW/pixel in
paralyzable mode with only static leakage compensation.

A 15-bit counter register accumulates the comparator output events and transmits 14/16-bit LVDS data within an integration time
of minimum 104 ps. During its maximum frame rate of 9615 FPS, the AS5920 transfers the output data via a high-speed LVDS
interface to the FPGA, the device operates up to an input count rate of 250 Mcps per pixel (2 Gcps/mm?). The AS5920 has both
paralyzable and non-paralyzable counting mode implemented that are selectable via SPI. In paralyzable mode, it allows for a
maximum output count rate of 15 Mcps/pixel (120 Mcps/mm?) at 25 keV and exceeding 40 Mcps/pixel (>320 Mcps/mm?) in non-
paralyzable mode.

The signal chain of the AS5920 with its low-noise charge sensitive amplifier (CSA) and its high-speed shaper allows for lowest
electronic noise of 330 electrons resulting in an ASIC-intrinsic energy resolution of the measured photon of 3.5 keV FWHM.

The photon-counting IC AS5920 features an on-chip voltage reference and internal temperature sensor and is embedded in the
AS5920M. The AS5920M is delivered as 1728-channel, 4-side buttable module integrating three ICs in one 24.52 mm x 8.75 mm
Buttable System-In-Package (BSIP). Pixel sizes of the BSIP are 341 pm x 365 ym and customizable for pixel pitch of 340 pm and
above. The performance temperature range of AS5920 and AS5920M is specified from 20°C to 70°C.
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1 Block diagram and module solution
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The functional blocks of this device are shown in Figure 1.

Block diagram and module solution

infineon

AS5920M: 4-Side Buttable Package
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Figure 1

Functional blocks of AS5920M

Figure 2
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1 Block diagram and module solution

Figure 3 AS5920M - bottom view of module
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2 Ordering information

2 Ordering information

Product type Product type Ordering code Package Delivery |Delivery

(Infineon) (ams OSRAM) form quantity

AS5920M-MODULE-SE-02 AS5920M SP006310525 BSIP Trays 80 pcs/
24.52 mm x 8.75 mm tray
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3 Delivery information

3 Delivery information

BSIPs are delivered in JEDEC trays where the pixel side is facing upwards, pin 1 indicator is pointing to the chamfered
corner of the tray.
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Figure 4 Tray dimensions of AS5920M%
1 All dimensions in millimeters. BSIPs are pointing to chamfer direction.
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4 Appendix

4 Appendix

Table 2 Abbreviations

Term Description

AS5920 Single die having 576-pixel

AS5920M M for Module solution, BSIP with 1728-pixel having
embedded three die of AS5920

CSA Charge Sensitive Amplifier

BSIP Buttable System In Package

WL-CSP Wafer Level Chip Scale Package

BLR Baseline Restorer

CZT Cadmium Zinc Telluride

CdTe Cadmium Telluride

DIE AS5920, Single IC, 3 die assembled in AS5920M

ADC Analog-to-Digital Converter

DAC Digital-to-Analog Converter

LVDS Low Voltage Differential Signaling

SPI Serial Peripheral Interface

IP Integration Period

oTP One Time Programmable

RH Relative Humidity
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Revision history

Revision history

Document Date Description of changes

revision

1.00 2026-10-30 Document rebranded from ams OSRAM to Infineon; technical specifications
remain unchanged; added Infineon part numbers in Ordering information table.
Legacy ams OSRAM changes from previous released version to revision V1.00
+ Initial version
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Important notice

Products which may also include samples and may
be comprised of hardware or software or both
(“Product(s)”) are sold or provided and delivered by
Infineon Technologies AG and its affiliates (“Infineon”)
subject to the terms and conditions of the frame
supply contract or other written agreement(s) executed
by a customer and Infineon or, in the absence of
the foregoing, the applicable Sales Conditions of
Infineon. General terms and conditions of a customer or
deviations from applicable Sales Conditions of Infineon
shall only be binding for Infineon if and to the extent
Infineon has given its express written consent.

For the avoidance of doubt, Infineon disclaims all
warranties of non-infringement of third-party rights and
implied warranties such as warranties of fitness for a
specific use/purpose or merchantability. Infineon shall
not be responsible for any information with respect to
samples, the application or customer’s specific use of
any Product or for any examples or typical values given
in this document.

If this document is marked as 'Preliminary', 'Target!,
'Draft' or ‘Proposal’, Infineon reserves the right to
change all information given in this document at any
time without notice. Subject to the development and
release of a Product for series supply by Infineon, the
technical specifications of the Product are set forth in
the relevant datasheet provided by Infineon without
such marking.

The data contained in this document is exclusively
intended for technically qualified and skilled customer
representatives. It is the responsibility of the customer
to evaluate the suitability of the Product for the
intended application and the customer’s specific use
and to verify all relevant technical data contained in
this document in the intended application and the
customer’s specific use. The customer is responsible
for properly designing, programming, and testing the
functionality and safety of the intended application, as
well as complying with any legal requirements related
to its use.

Unless otherwise explicitly approved by Infineon,
Products may not be used in any application where a
failure of the Products or any consequences of the use
thereof can reasonably be expected to result in personal
injury.

However, the foregoing shall not prevent the
customer from using any Product in such fields
of use that Infineon has explicitly designed and
sold it for, provided that the overall responsibility
for the application lies with the customer. Infineon
expressly reserves the right to use its content for
commercial text and data mining (TDM) according
to applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG). If the Product includes
security features:

Because no computing device can be absolutely
secure, and despite security measures implemented
in the Product, Infineon does not guarantee that
the Product will be free from intrusion, data theft
or loss, or other breaches (“Security Breaches”), and
Infineon shall have no liability arising out of any
Security Breaches.

If this document includes or references software:
The software is owned by Infineon under the
intellectual property laws and treaties of the United
States, Germany, and other countries worldwide. All
rights reserved. Therefore, you may use the software
only as provided in the software license agreement
accompanying the software.

If no software license agreement applies, Infineon
hereby grants you a personal, non-exclusive, non-
transferable license (without the right to sublicense)
under its intellectual property rights in the software
(a) for software provided in source code form, to
modify and reproduce the software solely for use
with Infineon hardware products, only internally
within your organization, and (b) to distribute the
software in binary code form externally to end users,
solely for use on Infineon hardware products. Any
other use, reproduction, modification, translation,
or compilation of the software is prohibited.

For further information on the Product, technology,
delivery terms and conditions, and prices, please
contact your nearest Infineon office or visit
www.infineon.com.
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