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When designing the fully-differential input ADC driver circuit for > 14-bit ADCs ranging from 500kSPS to <
1GSPS for data acquisition systems (DAQ), you want the ADC driver to minimally affect the ADC performance.
This is done by selecting an ADC driver with specifications that exceed the performance of the ADC with enough
margin to add minimal impact. Fully-differential amplifiers (FDA) are used to convert single-ended signals to
differential signals and drive fully-differential input ADCs. The following image shows where FDAs are used in
the last stage of the analog front end driving a differential input ADC.
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Design Considerations

+ FDAs bandwidth matching ADC sampling rate for accurate signal reproduction

» Power consumption balance between performance and power efficiency or power consumption for battery-
operated or thermal-sensitive systems

* Low input referred noise to minimize interference and maximum ADC dynamic range measurement

» Output voltage swing to provide the necessary dynamic range and cover the full-scale range of the ADC
without clipping or distortion

* Input and output impedance matching to prevent signal reflections or loading effects

« Settling time within %2 LSB of ADC acquisition time

» Device pin layout optimized for smaller design size and minimized stray capacitance

* Learn about additional design considerations with the Driving High-Speed Analog-to-Digital Converters:
Circuit Topologies and System-Level Parameters application brief

» Ask questions on the T/ E2E™ forum

Recommended Parts

Parameter THS4531A THS4561 THS4551 THS4541 THS4509
ADC Pairing > 14-bit, > 14-bit, > 16-bit, > 10MSPS > 100MSPS
500kSPS—-1MSPS 1-2MSPS 1-4MSPS
Common ADC ADS8922B ADS1602 ADS127L11 ADC354[1, 2, 4], ADC3544
ADC364[1, 2, 4] ADC3664

Gain Bandwidth Product (MHz) 36 68 135 850 3000

Quiescent Current, Ig (TYP) (mA) 0.25 0.775 1.37 10.1 37.7

€noise (NV/VHZ) 10 (45Hz) 4 (8Hz) 3.3 (150Hz) 2.2 (30kHz) 1.9 (10kHz)

(1/f corner frequency)

Slew Rate (V/ps) 200 230 220 1500 6600

Vos (25°C, MAX) (nV) 400 250 175 450 4

Vs drift (TYP) (uV/°C) 3 0.5 1.8 0.5 26
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https://www.ti.com/lit/pdf/SLAA416
https://www.ti.com/lit/pdf/SLAA416
https://e2e.ti.com/support/amplifiers-group/amplifiers/f/amplifiers-forum
https://www.ti.com/product/THS4531A
https://www.ti.com/product/THS4561
https://www.ti.com/product/THS4551
https://www.ti.com/product/THS4541
https://www.ti.com/product/THS4509
https://www.ti.com
https://www.ti.com/lit/pdf/SBOT050
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOT050&partnum=THS4551,
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Parameter THS4531A THS4561 THS4551 THS4541 THS4509
THD (dB), Voyut = 2 Vpp at 100kHz -102 =17 -128 -93 (at 5SMHz) -104
(at 10MHz)
Output Voltage Swing (V) Vs_+0.2, Vs_+0.25, Vs_+0.2, Vg +0.2, Vg_+1.1,
Vs+—0.11 Vs+ — 0.1 Vs+—0.2 Vg+—0.2 Vg+— 1.1
Differential Output Impedance (Q) 0.25 0.06 0.02 0.1 0.3
(f=100kHz, G =1)
Settling Time 60 40 30 8(G=2) 10
(G =1, 0.1%, Vout = 2V step) (ns)
Temperature Range (°C) —40to 125 —40to 125 —40to 125 —40 to 125 —40 to 125
Features Low Iq Feedback Pin Feedback Pin Bare Die Option Shutdown
Feedback Pin

For more devices, browse through the online parametric tool where you can sort by desired supply voltage,
channel count, noise, and other features.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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
will 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 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
TI products.
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