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RF-Sampling and GSPS ADC Family of Products

Texas Instruments has revolutionized radio architectures and expanded its
gigasample-per-second (GSPS) analog-to-digital converter (ADC) portfolio with
the direct RF-sampling ADC12Dxx00RF family. These RF-sampling ADCs offer the
industry’s best performance beyond 2.7 GHz, building on the industry’s fastest
sampling rates of Tl's existing 12-bit ADC family. Together with its wideband
amplifiers and low-noise clock & timing solutions, Tl enables new RF-sampling
and wideband SDR systems that efficiently increase system capacity, scalability,
and flexibility while simultaneously reducing system size, weight, power, cost, and
design time.
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Benefits of RF-Sampling

RF-sampling ADCs solve today’s integration challenges. A single direct
RF-sampling ADC can replace an entire IF-sampling or ZIF-sampling subsystem
of mixers, LO synthesizers, amplifiers, filters, and ADCs, while drastically
reducing bill of materials (BOM) cost, design time, board size, weight, and power.
In addition, the analog frequency down-conversion function is moved into the
DSP, FPGA, or ASIC, where frequencies and bandwidths can be controlled
digitally, enabling maximum system flexibility and re-configurability. The 1.8 GHz
Nyquist bandwidth of the RF-sampling ADC family ensures the solution can
scale up easily for wider bandwidths in future products.

RF-Sampling ADCs benefits include:
¢ Reduced system cost

¢ Reduced system size, weight, and power

e Simplified design

¢ More flexible, digitally-programmable system
¢ Reduced RF interference

e Scalable solution

Benefits of Wideband Software-Defined Radio (SDR)

In multi-channel systems, hardware-defined radio (HDR) implementations require

a significant amount of analog signal processing for every channel, leading to large
board area, high analog design complexity, limited flexibility, and susceptibility to RF
interference. A GSPS ADC allows multiple narrowband and wideband channels to be
combined into a single ultra-wideband channel, thereby pushing channelization from
the analog domain into the DSP, FPGA, or ASIC, where frequencies and bandwidths
can be controlled digitally, enabling maximum system flexibility and re-configurability.

An SDR approach offers numerous benefits over a traditional HDR approach:
® [ ow analog complexity: smaller boards, lower system power and cost

® | ess susceptibility to RF interference: less shielding required

® Unlimited flexibility: software programmability of radio and lower R&D compared
to hardware redesign

® Analog power does not increase with channel count
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ADC12Dxx00RF - Direct RF-Sampling ADC Family

TI’s 12-bit direct RF-sampling ADCs deliver the industry’s best performance beyond
2.7 GHz at up to 3.6 GSPS. A single direct RF-sampling ADC can replace an entire
IF-sampling or ZIF-sampling subsystem, reducing system size, weight, power, cost,
and design time. An RF-sampling ADC enables filters and mixers to be implemented
in digital, enabling greatly increased system programmability and scalability.

Features
® |ndustry’s best dynamic performance at 2.7 GHz and beyond

® Pin-compatible family from 500 MSPS to 3.6 GSPS reduces design time and cost
and makes future upgrades easy

® Pin-compatible with TI's ADC12D1x00 and ADC10D1x00 GSPS ADC families
® Industry’s largest high-resolution Nyquist zone of 1.8 GHz
—Enable wideband SDR

—Combine multiple wideband and narrowband channels into a single ultra
wideband channel

* New interleaved mode more than doubles useable input frequency range
—Sample higher input frequencies with higher resolution than previously possible

Applications
¢ 3G/4G Base Stations ¢ RF-sampling SDR
(Receive and Digital Pre-Distortion Paths) ¢ \Wideband Communications

¢ \Wideband Microwave Backhaul
¢ Military Communications

e SIGINT

e RADAR/LIDAR

e Test & Measurement
e Consumer Multimedia
e Optical Networks

TI’s RF Sampling ADGC Solution
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ADC12D1x00 - World’s Fastest 12-bit ADC Family

TI's ADCs offer excellent noise and distortion performance over the industry’s largest
high-resolution Nyquist zone to enable a new generation of high dynamic-range,
wide bandwidth software-defined architectures and applications. The ADC12D1x00
enables multiple narrowband and wideband channels to be combined into a single
ultra-wideband channel, greatly reducing component count and system size, weight,
power, and cost. By moving channelization filtering from analog to digital, the
ADC12D1x00 also greatly increases the programmability and scalability of systems.

Features
e [ndustry’s fastest 12-bit ADCs at up to 3.6 GSPS

e Excellent linearity and noise performance over industry’s largest high-resolution
Nyquist zone

e Configurable to interleaved or dual mode
¢ Pin-compatible with TI's 12-bit ADC12Dxx00RF and 10-bit ADC10D1x00 families
e AutoSync for multi-ADC systems

e [ ow power dissipation and thermally-enhanced BGA package does not require
heat sink

¢ Programmable gain and offset adjustment per channel

Applications
¢ Wideband Communications e RADAR/LIDAR
e Multi-standard/Multi-carrier Basestations ¢ Optical Networks
e Military Communications ¢ Microwave Backhaul
e SIGINT ¢ Multi-tuner Set-top Boxes

e Data Acquisition

TI’s GSPS ADC Solution
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Design Resources and References
bl

Tl E2E™
Community

E2E High-Speed Data Converter Forum
www.ti.com/e2ehsdc

Get more information on the RF-Sampling and GSPS ADC family of products at
www.ti.com/gigadc

e Watch videos

» Find companion products
* Download datasheets

» Download software

e Order EVMs
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

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

Reproduction 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

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 Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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