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Introduction
Designing an ADC driving topology that delivers uncompromising performance is challenging, especially when
designing around an ultralow noise SAR ADC such as the
1Msps LTC2393-16. For both single-ended and differential
applications, a well thought out driving topology can fully
realize the ultralow noise and low distortion performance
required in your data acquisition system.
The LTC2393-16 is the first in a family of high performance
SAR ADCs from Linear Technology that utilizes a fully differential architecture to achieve an excellent SNR of 94.2dB
and THD of –105dB. And in order to take full advantage
of the ADC performance, we present driving solutions
for both single-ended and differential applications. Both
topologies fully demonstrate the ultralow noise and low
distortion capabilities of the LTC2393-16.
Single-Ended to Differential Converter
The circuit of Figure 1 converts a single-ended 0V to
4.096V signal to a differential ±4.096V signal. This circuit
is useful for sensors that do not produce a differential
signal. Resistors R1, R2 and capacitor C2 limit the input
bandwidth to approximately 100kHz.
When driving a low noise, low distortion ADC such
as the LTC2393-16, component choice is essential for
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Figure 1. Single-Ended to Differential Converter

04/10/477

maintaining performance. All of the resistors used in this
circuit are relatively low values. This keeps the noise and
settling time low. Metal film resistors are recommended
to reduce distortion caused by self-heating. An NPO
capacitor is used for C2 because of its low voltage coefficient, which minimizes distortion. The excellent linearity
characteristics of NPO and silver mica capacitors make
these good choices for low distortion applications. Finally,
the LT6350 features low noise, low distortion and a fast
settling time.
The 16k-point FFT in Figure 2 shows the performance of
the LTC2393-16 in the circuit of Figure 1. The measured
SNR of 94dB and THD of –103dB match closely with the
typical data sheet specs for the LTC2393-16, showing that
little, if any, degradation of the ADC’s specifications result
from inserting the single-ended to differential converter
into the signal path.
Fully Differential Drive
The circuit of Figure 3 AC-couples and level shifts the
sensor output to match the common mode voltage of
the ADC. The lower frequency limit of this circuit is about
10kHz. The lower frequency limit can be extended by
increasing the values of C3 and C4. This circuit is useful
for sensors with low impedance differential outputs.
The circuit of Figure 1 could be AC-coupled in a similar
manner. Simply bias AIN to VCM through a 1k resistor and
couple the signal to AIN through a 10μF capacitor.
PCB Layout
The circuits shown are quite simple in concept. However,
when dealing with a high speed 16-bit ADC, PC board
layout must also be considered. Always use a ground
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capacitor should have its own low impedance return to
ground. The analog input traces should be screened by
ground. The layout involving the analog inputs should
be as symmetrical as possible so that parasitic elements
cancel each other out.
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Figure 4 shows a sample layout for the LTC2393-16.
Figure 4 is a composite of the top metal, ground plane
and silkscreen layers. See the DC1500A Quick Start Guide
available at www.linear.com for a complete LTC2393-16
layout example.
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Figure 2. LTC2393-16 16k Point FFT Using Circuit of Figure 1
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Figure 3. AC-Coupled Differential Input

plane. Keep traces as short as possible. If a long trace is
required for a bias node such as VCM, use additional bypass
capacitors for each component attached to the node and
make the trace as wide as possible. Keep bypass capacitors as close to the supply pins as possible. Each bypass

Data Sheet Download

www.linear.com

Figure 4. Sample Layout for LTC2393-16

Conclusion
The LTC2393-16 with its fully differential inputs can
improve SNR by as much as 6dB over conventional
differential input ADCs. This ADC is well suited for applications that require low distortion and a large dynamic
range. Realizing the potential low noise, low distortion
performance of the LTC2393-16 requires combining
simple driver circuits with proper component selection
and good layout practices.
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