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ADC12J4000 12-Bit 4 GSPS ADC with Integrated DDC
1 Features 2 Applications
1• Excellent Noise and Linearity up to and beyond • Multi-Standard 3G and 4G Communication

FIN = 2.7 GHz Receivers
• Configurable DDC • RF-Sampling Software Defined Radio
• Decimation Factors from 4 to 32 (Complex • Wideband Microwave Backhaul

Baseband Out) • Military Communications
• Raw Output Bandwidth of 1000 MHz at • SIGINT

4x Decimation and 4000 MSPS • RADAR and LIDAR
• Raw Output Bandwidth of 125 MHz at • Wideband Communications

32x Decimation and 4000 MSPS • Test and Measurement
• Bypass Mode for Full Bandwidth Data
• Low Pin-Count-Configurable JESD204B Output 3 Description

Interface The ADC12J4000 device is a wideband sampling and
• Automatically Optimized Output Lane Count digital tuning device. The core technology contained

in the device is Texas Instruments' giga-sample• Embedded Low Latency Signal Range Indication
analog-to-digital converter (ADC) technology that• Low Power Consumption enables a large block of frequency spectrum to be

• Key Specifications sampled directly at RF. This technology is combined
with low-power digital-processing blocks that provide– Max Sampling Rate: 4000 MSPS
digital filtering and down-conversion. The selected– Min Sampling Rate: 1000 MSPS frequency block is made available on a JESD204B

– DDC Output Word Size: 15-Bit Complex (30 serial interface that is compatible with downstream
bits total) system-processing elements. Data is output as

baseband 15-bit complex information for ease of– Bypass Output Word Size: 12-Bit Offset Binary
downstream processing. Based on the digital down-– Noise Floor: −149 dBFS/Hz or −150 dbm/Hz converter (DDC) decimation and link output rate

– IMD3: −64 dBc (FIN = 2670 MHz ± 2.5 MHz at settings, this data is output on 1 to 8 lanes of the
−10 dBFS) serial interface.

– FPBW (-3 dB): 3.3 GHz
Device Information– NPR: 48.5 dB

ORDER NUMBER PACKAGE (PIN) BODY SIZE
– Supply Voltages: 1.9 and 1.2 V

ADC12J4000NKER QFN (68) 10,00 mm × 10,00 mm
– Power Consumption

– Bypass (4000 MSPS): 2.0 W
– Decimate by 10 (4000 MSPS): 2 W
– Power Down Mode: 10 mW

Bypass — Spectral Response
FS = 4 GHz, FIN = 1897 MHz

1

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. PRODUCT PREVIEW Information. Product in design phase of
development. Subject to change or discontinuance without notice.

http://www.ti.com/product/ADC12J4000?dcmp=dsproject&hqs=pf
http://www.ti.com/product/ADC12J4000?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com/product/ADC12J4000?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com/product/ADC12J4000?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com/product/ADC12J4000?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/adc12j4000?qgpn=adc12j4000
Eberhard
Schreibmaschinentext
Mouser:       1.830,19 €
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Table of Contents
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Information ............................................................ 85.2 DDC Details Block Diagram ..................................... 3

4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original (January 2014) to Revision A Page

• Moved the Key Specifications list into the Features list ........................................................................................................ 1
• Replaced the Other Spurs: −81 dBFS bullet item with FPBW (–3 dB): 3.3 GHz bullet item in the Key Specifications

Features list ........................................................................................................................................................................... 1
• Deleted the under development statement from the Description .......................................................................................... 1
• Added Table of Contents (Description (continued) section now follows the Revision History) ............................................. 1
• Added Device Information table ............................................................................................................................................ 1
• Moved the pin configuration illustration and terminal functions table into a new Terminal and Configurations section.

Changed Symbol column name to NAME column name ...................................................................................................... 5
• Added the Device and Documentation Support section which now contains the trademarks and electrostatic

discharge caution .................................................................................................................................................................. 8
• Added the Mechanical, Packaging, and Orderable Information section ............................................................................... 8
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5 Description (Continued)
A DDC bypass mode allows the full rate 12-bit raw ADC data to also be output. This mode of operation requires
8 lanes of serial output.

Clear advantages of the ADC12J4000 device over existing solutions currently available on the market are
scalability, cost per radio path, power consumption per radio path, and flexibility.

The ADC12J4000 device is available in a 68 terminal QFN package. The device operates over the Industrial
(–40°C ≤ TA ≤ 85°C) ambient temperature range.

5.1 Block Diagram

5.2 DDC Details Block Diagram

Copyright © 2014, Texas Instruments Incorporated Submit Documentation Feedback 3
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6 Terminal Configuration and Functions

68-Terminal VQFN
NKE Package

(Top View)

*The center pad must be thermally and electrically connected to a ground plane to ensure rated performance.
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Terminal Functions
TERMINAL

EQUIVALENT CIRCUIT DESCRIPTION
NAME NUMBER

Serial Chip Select (active low)
SCS 59 (Input): LVCMOS This terminal functions as the serial-interface chip select.

describes the serial interface in more detail.

Serial Interface Clock
SCLK 58 (Input): LVCMOS This terminal functions as the SCLK input which clocks the

serial data.

Serial Data InSDI 57 (Input): LVCMOS This terminal functions as the SDATA input.

SYNC~
(Input): LVCMOS This terminal provides the JESD204B-required Synchronizing

SYNC~ 30 Request Input. A logic low applied to this input initiates a lane alignment
sequence. The choice of LVCMOS or LVDS SYNC~ is selected through the
Configuration Register

Serial Data OutSDO 56 Output): LVCMOS This terminal functions as the SDATA output.

Device Clock InputDEVCLK+ 15 (Input): LVDS The differential device clock signal must be AC coupled to theseDEVCLK− 16 terminals. The input signal is sampled on the rising edge of CLK.

SYSREFSYSREF+ 19 (Input): LVDS The differential periodic waveform on these terminalsSYSREF− 20 synchronizes the device per JESD204B.

SYNC~/TMST
(Input): LVDS This differential input provides the JESD204B-required
Synchronizing Request Input. A differential logic low applied to these inputs

SYNC~+/TMST+ 22 initiates a lane alignment sequence. The choice of LVCMOS or LVDS SYNC~ is
SYNC~-/TMST- 23 selected through the Configuration Register

When the LVCMOS SYNC~ is selected and configured through the
Configuration Register 0x202h, bit 6, these inputs are the differential
TIMESTAMP input. For additional information see the section.

Copyright © 2014, Texas Instruments Incorporated Submit Documentation Feedback 5
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Terminal Functions (continued)
TERMINAL

EQUIVALENT CIRCUIT DESCRIPTION
NAME NUMBER

Signal InputVIN+ 8 (Input): Analog The differential full-scale input range is determined by the Full-VIN− 9 Scale Voltage Adjust register.

Common Mode Voltage
(Output): Analog The voltage output at this terminal must be the common-VCMO 3 mode input voltage at VIN+ and VIN– when DC coupling is used. This terminal is
capable of sourcing or sinking 100 μA and can drive a load up to 80 pF.

Bandgap Output Voltage
VBG 68 (Output): Analog This terminal is capable of sourcing or sinking 100 μA and

can drive a load up to 80 pF.

External Bias Resistor Connection
RBIAS+ 1 (Output): Analog The nominal value of RBIAS+ is 3.3 kΩ (±0.1%) to the RRTN

terminal.

Bias Resistor Return
(Input): Analog This terminal is the return input for external RBIAS. This terminalRRTN 2 must be isolated from all other signals and grounds. DO NOT CONNECT TO
GROUND.

Temperature DiodeTdiode+ 64 (Passive): Analog These terminals are the positive (Anode) and negativeTdiode− 63 (Cathode) diode connections for die temperature measurements.
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Terminal Functions (continued)
TERMINAL

EQUIVALENT CIRCUIT DESCRIPTION
NAME NUMBER

OR_T0 25 Over-Range
OR_T1 26 (Output): LVCMOS OverRange Detection Status for T0 and T1 thresholds.

DS0+ / DS0− 33 / 32 Data
DS1+ / DS1− 36 / 35 (Output): CML These terminals are the high-speed serialized-data outputs with
DS2+ / DS2− 39 / 38 user-configurable pre-emphasis. These outputs must always be terminated with
DS3+ / DS3− 42 / 41 a 100-Ω differential resistor at the receiver.
DS4+ / DS4− 45 / 44 DS5+, DS6+ and DS7+: When decimation is enabled, these terminals*DS5+ / DS5− 48 / 47

become LVCMOS inputs and allow the host device to select the*DS6+ / DS6− 51 / 50
specific NCO Frequency/Phase accumulator that is active.*DS7+ / DS7− 54 / 53

VNEG_OUT
VNEG_OUT 29 (Output): Power This power output terminal must be decoupled with a 4.7-µF

capacitor to ground and connected to the VNEG input terminals.

VNEG
(Input): Power This terminal must be decoupled to ground with a 0.1-µF

5 capacitor near each terminal. These power input terminals must be connected toVNEG 12 the VNEG_OUT terminal. The connections must be isolated from any noisy
digital signals and must also be isolated from the analog input and clock input
terminals.

Analog 1.9-V power supply terminals4, 7, 10, (Power) – Bypass these terminals to ground using one 10-µF and two 1-µFVA19 13, 24, 27, capacitors for bulk decoupling plus one 0.1-µF capacitor per terminal for60, 62 individual decoupling.

Analog 1.2-V power supply terminals6, 11, 14, (Power) – Bypass these terminals to ground using one 10-µF and two 1-µFVA12 17, 18, 21, capacitors for bulk decoupling plus one 0.1-µF capacitor per terminal for65 individual decoupling.

28, 31, 34,
37, 40, 43, Digital 1.2-V power supply terminalsVD12 46, 49, 52, (Power) - Bypass these terminals to ground.

55

Ground - Terminal 0 is the exposed pad on the bottom of the package and is
the ground return for all supplies. This terminal/pad must be connected withGND 0 multiple vias to the printed circuit board (PCB) ground planes to ensure proper
electrical and thermal performance.

Connect to Ground - Connect this reserved terminal to ground for properRSV2 61 operation.

RSV 66 Reserved - Do not connect RSV to any circuitry, power, or ground signals.

Do Not Connect - Do not connect DNC to any circuitry, power, or groundDNC 67 signals.
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7 Device and Documentation Support

7.1 Trademarks
All trademarks are the property of their respective owners.

7.2 Electrostatic Discharge Caution
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.

7.3 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms and definitions.

8 Mechanical, Packaging, and Orderable Information
The following packaging information and addendum reflect the most current data available for the designated
devices. This data is subject to change without notice and revision of this document.

8 Submit Documentation Feedback Copyright © 2014, Texas Instruments Incorporated

Product Folder Links: ADC12J4000

http://www.ti.com/product/adc12j4000?qgpn=adc12j4000
http://www.ti.com
http://www.ti.com/lit/pdf/SLYZ022
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAS989A&partnum=ADC12J4000
http://www.ti.com/product/adc12j4000?qgpn=adc12j4000


PACKAGE OPTION ADDENDUM

www.ti.com 15-Apr-2014

Addendum-Page 1

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

ADC12J4000NKER PREVIEW VQFN NKE 68 2000 TBD Call TI Call TI -40 to 85

ADC12J4000NKET PREVIEW VQFN NKE 68 250 TBD Call TI Call TI -40 to 85

PADC12J4000NKE PREVIEW VQFN NKE 68 1 TBD Call TI Call TI
 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD:  The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues 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.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 

http://www.ti.com/productcontent
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In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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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.
TI 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.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI 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 TI 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 TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI 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.
TI 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 TI 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 TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI 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.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI 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 www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity

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