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AFE1256 256-Channel, Analog Front-End for Digital X-Ray, Flat-Panel Detectors

1 Features

* 256 Channels

*  On-Chip, 16-Bit ADC

* Photodiode Short Immunity
* Column Short Immunity

» High Performance:

— Noise: 758 e-RMS with 28-pF Sensor
Capacitor in 1.2-pC Range

— Integral Nonlinearity:
12 LSB with Internal 16-Bit ADC

— Minimum Scan Time:
— 37.9 s in Normal Mode
— 20 us in 2x Binning Mode
+ Integration:
— Eight Selectable Full-Scale Ranges:
0.15 pC (Min) to 9.6 pC (Max)
— Built-In Correlated Double Sampler

— 2x Binning (Averages Charge of Two Adjacent
Channels) for Faster Throughput

— Pipelined Integrate and Read: Allows Data
Read During Integration

* Flexibility:
— Electron and Hole Integration
* Low Power:
2.9 mW/Ch with ADC
2.3 mW/Ch without ADC
0.1 mW/Ch in Nap Mode
— Total Power-Down Feature
e 22-mm x 5-mm Gold-Bump Die,
Suitable for TCP and COF

2 Application
Flat-Panel, X-Ray Detector

3 Description

The AFE1256 is a 256-channel, analog front-end
(AFE) designed to suit the requirements of flat-panel
detectors (FPDs) based on digital X-ray systems. The
device includes 256 integrators, a programmable gain
amplifier (PGA) for full-scale, charge-level selection, a
correlated double sampler (CDS) with dual banking,
256:4 analog multiplexers, and four 16-bit,
successive-approximation register (SAR) analog-to-
digital converters (ADCs) onboard. Serial data from
the ADCs are available in SPI™ format.

Hardware-selectable integration polarity allows for the
integration of positive or negative charge and
provides more flexibility in system design. The Nap
feature enables substantial power saving. This power
savings is especially useful in battery-powered
systems.

The device is available as a 22-mm x 5-mm gold-
bumped die. The device is also available in a
34,89-mm x 29,625-mm, 344-terminal, chip-on-film
(COF) TDQ package and a 38-mm x 28-mm, COF-
314 TDS package in singulated forms.

Device Information

ORDER NUMBER PACKAGE BODY SIZE
AFE1256GBTD Gold-bump die (533) | 22 mm x 5 mm
AFE1256TDQ (1) COF (344) 34.89 mm x 29.625 mm
AFE1256TDS COF (314) 38 mm x 28 mm

(1) Product-preview device.
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4 Revision History
Changes from Revision A (March 2014) to Revision B Page
« Changed TDQ package to Product Preview, changed TDS package to Production Data ............ccceceeriieiieenenniecieeee e 1
Changes from Original (October 2013) to Revision A Page
*  Made changes to product preview data SHEET ... e e e e e et r e e e e e anreaaaan 1
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5 Device and Documentation Support

5.1 Trademarks

SPl is a trademark of Motorola.
All other trademarks are the property of their respective owners.

5.2 Electrostatic Discharge Caution

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%\ during storage or handling to prevent electrostatic damage to the MOS gates.

5.3 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms and definitions.

6 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

Copyright © 2013-2014, Texas Instruments Incorporated Submit Documentation Feedback 3
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6.1 Tray Dimensions

Tray dimensions for the TDQ and TDS packages as shown in Figure 1 and Figure 2, respectively.
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Figure 1. TDQ Tray Dimensions
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Tray Dimensions (continued)
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Figure 2. TDS Tray Dimensions

Remark : @

1.Tray material :PS WHITE PREVENT
PREVENT CONDUCT ELECTRICITY MATERAIL
CONDUCT ELECTRICITY VALUE 10 ~10 Q
2.Material thickness: 0.70+£0.2mm "
3.Singulation orientation:input side toward

the up and SR towards the top(as drawing).
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6.2 GBTD Die

Figure 3 does not take into account the scribe seal.
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Figure 3. GBTD Die Mechanical Data
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GBTD Die (continued)
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Figure 4. GBTD Die Tray Dimension Details
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GBTD Die (continued)
Dies are placed active side up (bumps up) into waffle pack. The waffle pack notch is at the upper right, as shown
in Figure 5.

Waffle pack

/ notch

Figure 5. GBTD Die, Terminal 1 Location
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using Tl components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by Tl regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of Tl components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation =~ www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors
Wireless Connectivity

www.ti.com/omap

TI E2E Community

www.ti.com/wirelessconnectivity

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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