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AS5920M 4-side buttable system-in-
package solution

1 General description

The AS5920M is a 72x24 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.

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 5
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 5 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 Gecps/mmg?). 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?2) 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
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System-In-Package (BSIP). Pixel sizes of the BSIP are 341 pm x 365 um and customizable for
pixel pitch of 340 um and above. The performance temperature range of AS5920 and
AS5920M is specified from 20°C to 70°C.

Key specifications & features

The benefits and features of AS5920M, B-Samples, are listed below:

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

BSIP pixel size of 341 um x 365 um. Package
customizable for pixel pitches of 340 um 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 5 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 5 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

1.2

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
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detectors based on photon counting, count the number of incoming photons and measure their
energy, thus eliminates the electronic noise and enables energy discrimination.

1.3 Block diagram and module solution

The functional blocks of this device are shown below:

Figure 1: Functional blocks of AS5920M
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Figure 2: AS5920M —top view of module Figure 3: AS5920M - bottom view of module
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2 Ordering information

Ordering code Package Delivery form Delivery quantity

BSIP
AS5920M Trays 80 pcs / tray
24.52 mm x 8.75 mm

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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(1) All dimensions in millimeters. BSIPs are pointing to chamfer direction.
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4  Appendix

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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5 Revision information

Document status Product status Definition

Product Preview Pre-development  Information in this datasheet is based on product ideas in the planning phase
of development. All specifications are design goals without any warranty and
are subject to change without notice

Preliminary Datasheet Pre-production Information in this datasheet is based on products in the design, validation or
qualification phase of development. The performance and parameters shown
in this document are preliminary without any warranty and are subject to
change without notice

Datasheet Production Information in this datasheet is based on products in ramp-up to full production
or full production which conform to specifications in accordance with the terms
of ams-OSRAM AG standard warranty as given in the General Terms of Trade

Other definitions

Draft / Preliminary:

The draft / preliminary status of a document indicates that the content is still under internal review and subject to change without notice. ams-OSRAM
AG does not give any warranties as to the accuracy or completeness of information included in a draft / preliminary version of a document and shall
have no liability for the consequences of use of such information.

Short datasheet:

A short datasheet is intended for quick reference only, it is an extract from a full datasheet with the same product number(s) and title. For detailed
and full information always see the relevant full datasheet. In case of any inconsistency or conflict with the short datasheet, the full datasheet shall
prevail.

Changes from previous version to current revision v1-00 Page

This short datasheet is derived from the full datasheet v1-00

° Page and figure numbers for the previous version may differ from page and figure numbers in the current revision.

° Correction of typographical errors is not explicitly mentioned.
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6

Legal information

Copyright & disclaimer

Copyright ams-OSRAM AG, Tobelbader Strasse 30, 8141 Premstaetten, Austria-Europe. Trademarks Registered. All rights reserved. The material
herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of the copyright owner.

Devices sold by ams-OSRAM AG are covered by the warranty and patent indemnification provisions appearing in its General Terms of Trade. ams-
OSRAM AG makes no warranty, express, statutory, implied, or by description regarding the information set forth herein. ams-OSRAM AG reserves
the right to change specifications and prices at any time and without notice. Therefore, prior to designing this product into a system, it is necessary to
check with ams-OSRAM AG for current information. This product is intended for use in commercial applications. Applications requiring extended
temperature range, unusual environmental requirements, or high reliability applications, such as military, medical life-support or life-sustaining
equipment are specifically not recommended without additional processing by ams-OSRAM AG for each application. This product is provided by
ams-OSRAM AG “AS IS” and any express or implied warranties, including, but not limited to the implied warranties of merchantability and fitness for
a particular purpose are disclaimed.

ams-OSRAM AG shall not be liable to recipient or any third party for any damages, including but not limited to personal injury, property damage, loss
of profits, loss of use, interruption of business or indirect, special, incidental or consequential damages, of any kind, in connection with or arising out
of the furnishing, performance or use of the technical data herein. No obligation or liability to recipient or any third party shall arise or flow out of ams-
OSRAM AG rendering of technical or other services.

Product and functional safety devices/applications or medical devices/applications:
ams-OSRAM AG components are not developed, constructed or tested for the application as safety relevant component or for the application in
medical devices. ams-OSRAM AG products are not qualified at module and system level for such application.

In case buyer — or customer supplied by buyer — considers using ams-OSRAM AG components in product safety devices/applications or medical
devices/applications, buyer and/or customer has to inform the local sales partner of ams-OSRAM AG immediately and ams-OSRAM AG and buyer
and /or customer will analyze and coordinate the customer-specific request between ams-OSRAM AG and buyer and/or customer.

ams OSRAM RoHS and REACH compliance statements for semiconductor products

ROHS compliant: The term “RoHS compliant” means that semiconductor products from ams OSRAM fully comply with current RoHS directives, and
China RoHS. Our semiconductor products do not contain any chemicals for all 6 substance categories plus additional 4 substance categories (per
amendment EU2015/863) above the defined threshold limit in the Annex II.

REACH compliant: Semiconductor products from ams OSRAM are free of Substances of Very High Concern (SVHC) according Article 33 of the
REACH Regulation 2006/1907/EC; please refer to the Candidate List of Substances of ECHA here.

Important information: The information provided in this statement represents ams OSRAM knowledge and belief as of the date that it is provided.
ams OSRAM bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the accuracy of
such information. We are undertaking efforts to better integrate information from third parties. ams OSRAM has taken and will continue to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. ams OSRAM and its suppliers consider certain information to be proprietary, and thus CAS numbers and other
limited information may not be available for release.

Headquarters Please visit our website at ams-osram.com

ams-OSRAM AG For information about our products go to Products

Tobelbader Strasse 30 For technical support use our Technical Support Form

8141 Premstaetten For feedback about this document use Document Feedback
Austria, Europe For sales offices and branches go to Sales Offices / Branches
Tel: +43 (0) 3136 500 0 For distributors and sales representatives go to Channel Partners
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