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DDC3512 512-Channel, Current-Input Analog-To-Digital Converter

1 Features

» Single-chip design to directly measure 512 low-
level currents simultaneously

» Adjustable full-scale charge range up to 600pC

* Input current: 1yA (maximum)

* Adjustable speed with integration times as low as
50ps (20 KSPS per channel)

* Resolution: 24 bit

* Low power dissipation: 1.2mW/channel

* Integral non-linearity: £0.025% of reading £1ppm
of full scale range (all channels active)

* Low noise: 0.26 fCrms at 600pC FSR with 20pF
sensor capacitance

* No charge loss

* On-chip temperature sensor

» Serial LVDS output interface

» Single 1.85V supply

* In-package bypass capacitors and reference buffer
to reduce PCB area and design complexity

2 Applications

» CT scanner data acquisition system

» Photodiode sensors

* X-ray detection systems

» Optical fiber power monitoring

* Muti-channel current, voltage instrumentation

3 Description

The DDC3512 is a 24-bit, 512-channel, current-
input analog-to-digital (A/D) converter. The device
combines both, current-to-voltage conversion by
current integration, and A/D conversion. The device
is a stacked-die version of DDC3256, with one die of
the latter sitting on top of the other.

Up to 512 individual low-level current output devices,
such as photodiodes, can be directly connected to the
inputs and digitized in parallel (simultaneously).

For each of the 512 inputs, the device has one
low noise and low power integrator designed to
capture all the charge from the sensor. The integration
time is adjustable from 50us to 1.6ms, allowing
currents in the order of fA to YA to be continuously
measured with outstanding precision. The outputs of
the integrators are digitized by on-chip low power
ADCs and the converted digital codes are transmitted
over a single LVDS pair designed to minimize noise
coupling in environments with high channel count.

The DDC3512 operates from single 1.85V supply.
The device is specified from 0°C to 70°C operating
temperature and available in a 13.2 x 17.2mm?2 656-
ball 0.8mm row-pitch and 0.4mm column-pitch BGA.
The on-chip reference buffer and bypass capacitors
(on the BGA) help minimize the external component
requirements and further reduce board space.

Package Information
PACKAGE!(") PACKAGE SIZE®
ZWR (NFBGA, 656) | 17.2mm x 13.2mm

PART NUMBER
DDC3512

(1)  For more information, see Section 6.
(2) The package size (length x width) is a nominal value and
includes pins, where applicable.

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Device and Documentation Support
4.1 Documentation Support

4.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, TPS7A84 High-Current (3 A), High-Accuracy (1%), Low-Noise (4.4 uyVRMS), LDO Voltage
Regulator data sheet

» Texas Instruments, REF70 2 ppm/°C Maximum Drift, 0.23 ppmp-p 1/f Noise, Precision Voltage Reference
data sheet

4.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

4.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

4.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

4.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

4.6 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

5 Revision History

DATE REVISION NOTES
October 2025 * Initial Release

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.
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PACKAGE OUTLINE

NFBGA - 1.53 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
Z\WRO0O656A NFBGA - 1.53 mm max height
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For information, see Texas Instruments literature number SPRAA99 (www.ti.com/lit/spraa99).
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EXAMPLE STENCIL DESIGN
Z\WRO0O656A NFBGA - 1.53 mm max height
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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