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14-/12-Bit, 250MSPS, Ultralow-Power ADC
with Integrated Analog Buffers

Check for Samples: ADS41B29 ADS41B49

FEATURES

e Integrated High-Impedance Analog Input
Buffer

— Input Capacitance: 2pF
— DC Input Resistance: 10kQ
e Maximum Sample Rate: 250MSPS
* Ultralow Power
— 1.8V Analog Power: 236mW
— 3.3V Buffer Power: 79mW
— 1/O Power: 35mW (DDR LVDS)
e High Dynamic Performance:
— SNR: 71.2dBFS at 170MHz for —2dBFS Input
— SFDR: 84.5dBc at 170MHz for —2dBFS Input
e Output Interface

— Double Data Rate (DDR) LVDS with
Programmable Swing and Strength

— Standard Swing: 350mV

— Low Swing: 200mV

— Default Strength: 100Q Termination
— 2x Strength: 50Q Termination

— 1.8V Parallel CMOS Interface Also
Supported

e Programmable Gain up to 6dB for SNR/SFDR
Trade-Off

 DC Offset Correction

e Supports Low Input Clock Amplitude Down to
400mVpp

e Package: QFN-48 (7mm x 7mm)

DESCRIPTION

The ADS41B49/29 are a family of 14-bit/12-bit
analog-to-digital converters (ADCs) with sampling
rates up to 250MSPS and integrated analog input
buffers. These devices use innovative design
techniques to achieve high dynamic performance,
while consuming extremely low power. The analog
input pins have buffers, with benefits of constant
performance and input impedance across a wide
frequency range. The devices are well-suited for
multi-carrier, wide bandwidth communications
applications.

The ADS41B49/29 have features such as digital gain
and offset correction. The gain option can be used to
improve SFDR performance at lower full-scale input
ranges, especially at high input frequencies. The
integrated dc offset correction loop can be used to
estimate and cancel the ADC offset. At lower
sampling rates, the ADC automatically operates at
scaled-down power with no loss in performance. The
devices support both double data rate (DDR)
low-voltage differential signaling (LVDS) and parallel
CMOS digital output interfaces. The low data rate of
the DDR LVDS interface (maximum 500MBPS)
makes it possible to use low-cost field-programmable
gate array (FPGA)-based receivers. The devices
have a low-swing LVDS mode that can be used to
further reduce the power consumption. The strength
of the LVDS output buffers can also be increased to
support 50Q differential termination.

The devices are available in a compact QFN-48
package and are specified over the industrial
temperature range (—40°C to +85°C).

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PowerPAD is a trademark of Texas Instruments, Incorporated.
All other trademarks are the property of their respective owners.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

Al

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.
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Figure 1. ADS41B49 Block Diagram
ORDERING INFORMATION®
SPECIFIED
PACKAGE- PACKAGE TEMPERATURE LEAD/BALL | PACKAGE ORDERING TRANSPORT
PRODUCT LEAD DESIGNATOR RANGE ECO PLAN® FINISH MARKING NUMBER MEDIA, QUANTITY
ADS41B29IRGZR | Tape and reel, TBD
ADS41B29 QFN-48 RGZ —40°C to +85°C GREEN (RoHS, Cu/NiPdAu TBD P
no Sb/Br) ADS41B29IRGZT | Tape and reel, TBD
ADS41B49IRGZR | Tape and reel, TBD
ADS41B49 QFN-48 RGZ —40°C to +85°C GREEN (RoHS, Cu/NiPdAu TBD P
no Sb/Br) ADS41B49IRGZT | Tape and reel, TBD

(1) For the most current package and ordering information see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Eco Plan is the planned eco-friendly classification. Green (RoHS, no Sb/Br): Tl defines Green to mean Pb-Free (RoHS compatible) and
free of Bromine- (Br) and Antimony- (Sb) based flame retardants. Refer to the Quality and Lead-Free (Pb-Free) Data web site for more
information.
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RECOMMENDED OPERATING CONDITIONS

ADS412x, ADS414x

MIN TYP MAX UNIT
SUPPLIES
AVDD Analog supply voltage 1.8 \%
AVDD_BUF Analog input buffer supply voltage 3.3 \%
DRVDD Digital supply voltage 1.8 \%
ANALOG INPUTS
Input common-mode voltage VCM = TBD \%
Maximum differential input voltage supported 1.78 Vpp
CLOCK INPUT
Input clock sample rate 1 250 MSPS
Operating free-air temperature range, Tp -40 +85 °C

PIN CONFIGURATION (LVDS MODE)

RGZ PACKAGE®W
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(1) The PowerPAD is connected to DRGND.
Figure 2. ADS41B49 LVDS Pinout
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(2) The PowerPAD™ is connected to DRGND.

Figure 3. ADS41B29 LVDS Pinout

ADS41B49, ADS41B29 Pin Assignments (LVDS Mode)

# OF
PIN NAME PIN NUMBER PINS FUNCTION DESCRIPTION
AVDD 8, 18, 20, 22, 24, 26 6 | 1.8V analog power supply
AVDD_BUF 21 1 | 3.3V input buffer supply
AGND 9,12, 14, 17,19, 25 6 | Analog ground
CLKP 10 1 | Differential clock input, positive
CLKM 11 1 | Differential clock input, negative
INP 15 1 | Differential analog input, positive
INM 16 1 | Differential analog input, negative
VCM 13 1 o Outputs the common-mode voltage that can be used externally to bias the analog
input pins.
Serial interface RESET input.
When using the serial interface mode, the internal registers must initialize through
hardware RESET by applying a high pulse on this pin or by using the software
RESET 30 1 | reset option; refer to the Serial Interface section.
When RESET is tied high, the internal registers are reset to the default values. In
this condition, SEN can be used as an analog control pin.
RESET has an internal 100kQ pull-down resistor.
SCLK 29 1 | Serial interface clock input; this pin has an internal 100kQ pull-down resistor.
SDATA 28 1 | Serial interface data input; this pin has an internal 100kQ pull-down resistor.
This pin functions as a serial interface enable input when RESET is low and
SEN 27 1 | functions as an output clock edge control when RESET is tied high. See TBD for
detailed information. This pin has an internal 100kQ pull-up resistor to AVDD.
4 Submit Documentation Feedback Copyright © 2009, Texas Instruments Incorporated
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ADS41B49, ADS41B29 Pin Assignments (LVDS Mode) (continued)

PIN NAME PIN NUMBER ?’Iﬁg FUNCTION DESCRIPTION
OE 7 1 | Out'put buffer enable input, active high; this pin has an internal 100kQ pull-up
resistor to DRVDD.
DES 6 1 | Data format select input. This pin sets the DATA FORMAT (twos complement or
offset binary) and the LVDS/CMOS output interface type.
RESERVED 23 1 | Digital control pin, reserved for future use
CLKOUTP 5 1 (o] Differential output clock, true
CLKOUTM 4 1 (0] Differential output clock, complement
DO_D1 P Refer to Figure 2 1 (0] Differential output data DO and D1 multiplexed, true
DO_D1_M Refer to Figure 2 1 (0] Differential output data DO and D1 multiplexed, complement
D2_D3 P Refer to Figure 2 1 (0] Differential output data D2 and D3 multiplexed, true
D2_D3_M Refer to Figure 2 1 (0] Differential output data D2 and D3 multiplexed, complement
D4_D5_P Refer to Figure 2 1 (0] Differential output data D4 and D5 multiplexed, true
D4_D5 M Refer to Figure 2 1 (0] Differential output data D4 and D5 multiplexed, complement
D6_D7_P Refer to Figure 2 1 (0] Differential output data D6 and D7 multiplexed, true
D6_D7_M Refer to Figure 2 1 (0] Differential output data D6 and D7 multiplexed, complement
D8_D9_P Refer to Figure 2 1 (0] Differential output data D8 and D9 multiplexed, true
D8_D9_M Refer to Figure 2 1 0] Differential output data D8 and D9 multiplexed, complement
D10_D11 P Refer to Figure 2 1 (0] Differential output data D10 and D11 multiplexed, true
D10_D11_M Refer to Figure 2 1 (0] Differential output data D10 and D11 multiplexed, complement
D12_D13 P Refer to Figure 2 1 (0] Differential output data D12 and D13 multiplexed, true
D12_D13 M Refer to Figure 2 1 (0] Differential output data D12 and D13 multiplexed, complement
This pin functions as an oAut-of-range irjdicatqr after reset, V\(hen register bit
OVR_SDOUT 3 1 o lR.EADOUT =0, and functions as a serial register readout pin when READOUT =
This pin is a 1.8V CMOS output pin (running off of DRVDD).
DRVDD 2,35 2 | 1.8V digital and output buffer supply
DRGND 1, 36, PAD 2 | Digital and output buffer ground
NC Refer to Figure 2 — — Do not connect

Copyright © 2009, Texas Instruments Incorporated
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SFDR (dBc)

TYPICAL CHARACTERISTICS
At sampling frequency = 250MSPS and —2dBFS input amplitude, unless otherwise noted.

SFDR vs INPUT FREQUENCY
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APPLICATION INFORMATION

THEORY OF OPERATION

The ADS41B49/29 is a family of buffered analog input and ultralow power ADCs with maximum sampling rates
up to 250MSPS. The conversion process is initiated by a rising edge of the external input clock and the analog
input signal is sampled. The sampled signal is sequentially converted by a series of small resolution stages, with
the outputs combined in a digital correction logic block. At every clock edge the sample propagates through the
pipeline, resulting in a data latency of TBD clock cycles. The output is available as 14-bit data or 12-bit data, in
DDR LVDS mode or CMOS mode, and coded in either straight offset binary or binary twos complement format.

ANALOG INPUT

The analog input pins have analog buffers (running off the AVDD_BUF supply) that internally drive the differential
sampling circuit. As a result of the analog buffer, the input pins present high input impedance to the external
driving source (10kQ dc resistance and 2pF input capacitance). The buffer helps to isolate the external driving
source from the switching currents of the sampling circuit. This buffering makes it easy to drive the buffered
inputs compared to an ADC without the buffer.

The input common-mode is set internally using a 5kQ resistor from each input pin to 1.5V, so the input signal can
be ac-coupled to the pins. Each input pin (INP, INM) must swing symmetrically between (VCM + 0.45V) and
(VCM — 0.45V), resulting in a 1.78Vpp differential input swing.

The input sampling circuit has a high 3dB bandwidth that extends up to 550MHz (measured from the input pins
to the sampled voltage). Figure 6 shows an equivalent circuit for the analog input.

LPKG
1nH
5Q
INP wm—l—wv ’ |
CBOND
1pF
5kQ
F‘ESR
10092 Sampling
— Circuit
LPKG 5kQ
1nH
5Q
INM ww o _—
CBOND
1pF
F‘ESR
1009
(1) Ckgq refers to the equivalent input capacitance of the buffer = 3pF.
(2) Rgq refers to the Req buffer = 10Q.
Figure 6. Analog Input Equivalent Circuit
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Drive Circuit Requirements

For optimum performance, the analog inputs must be driven differentially. This technique improves the
common-mode noise immunity and even-order harmonic rejection. A small resistor (5Q to 10Q) in series with
each input pin is recommended to damp out ringing caused by package parasitics.

Figure 7 and Figure 8 show the differential impedance (Z;y = Ry || Cin) Seen by looking into the ADC input pins.
The presence of the analog input buffer results in an almost constant input capacitance up to 1GHz.
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Figure 7. ADC Analog Input Resistance (Ry) Across Frequency
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Figure 8. ADC Analog Input Capacitance (C,\) Across Frequency
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
ADS41B29IRGZ25 PREVIEW VQFN RGZ 48 TBD Call TI Call Tl
ADS41B29IRGZR PREVIEW VQFN RGZz 48 2500 TBD Call Tl Call Tl
ADS41B29IRGZT PREVIEW VQFN RGz 48 250 TBD Call Tl Call Tl
ADS41B49IRGZ25 PREVIEW VQFN RGz 48 TBD Call Tl Call Tl
ADS41B49IRGZR PREVIEW VQFN RGz 48 2500 TBD Call TI Call Tl
ADS41B49IRGZT PREVIEW VQFN RGZ 48 250 TBD Call Tl Call Tl

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl 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 Tl 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: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/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 RoOHS 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, Tl 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 Sh/Br): Tl 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)

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl 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. Tl 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. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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MECHANICAL DATA
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NOTES: ~ A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. Quad Flatpack, No—leads (QFN) package configuration.
A\ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Falls within JEDEC MO-220.
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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 TI 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 TI 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 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. 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 Tl for that product or service voids all
express and any implied warranties for the associated TI 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 TI 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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated


http://www.dzsc.com/ic/sell_search.html?keyword=ADS41B29

