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Introduction

High-precision, motion and sensing systems increasingly rely on compact, high-accuracy signal chains to
capture position, current, or optical power information. These constraints show up across a wide rage of
applications such as rotary and linear encoders, robotics, compact servo drives, galvanometer scanners, optical
modules such as EDFAs, and other space constrained industrial designs. In many of these systems, the
front-end must digitize low distortion, differential signals such as sine/cosine position waveforms, photodiode
transimpedance outputs, or current sense feedback. Precision ADCs paired with fully differential amplifiers
(FDAs) are commonly used to acquire these signals while maintaining low noise, high linearity and minimal
board area.

The ADS9327 is a 16-bit, 5-MSPS, 2-Ch, Simultaneously Sampling, SAR ADC that introduces an integrated
common-mode voltage (VCM) buffer. This capability improves performance, reduces design complexity and
design size.

Importance of a Stable Common-Mode Voltage

A stable VCM ensures that these signals remain within the linear operating region of the analog front-end,
maintain their intended shape, and provide noise immunity. The VCM must also match the input requirements
of the ADC to maximize dynamic range. For most SAR ADCs, this VCM must be precisely centered, low-noise,
and low-impedance. Without an integrated buffer, designers must generate this VCM externally using op-amps
or dedicated buffers which adds cost, board area, and potential error sources.

ADS9327 Internal Common-Mode Voltage Buffer

The ADS9327 integrates a low-noise, low-impedance common-mode buffer that directly drives the fully
differential amplifier. This eliminates the need for an external VCM driver and provides several system-level
advantages. Traditionally, engineers design the VCM output given to the amplifier as half of the reference
voltage, but in a single supply design, a VCM of half the reference voltage can result in the signal coming close
to the negative rail of the amplifier, which can result in distortion. The ADS9327, at default settings, provides a
VCM closer to 2.24V, which keeps the signal away from the negative rail of the amplifier. The VCM output can be
configured to eight different values ranging from 2.04V to 2.49V. This flexibility verifies full ADC swing capability
while maintaining performance integrity.
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Figure 1. External vs Internal Common-Mode Voltage Buffer
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Figure 1 compares the size difference between two signal chains where one is using the internal VCM buffer

of the ADS9327 and the other is not. The PCB on the left uses two units of the OPA320 as external buffers.

One OPA320 is used as a reference buffer and voltage divider while the other one is used as VCM buffer for

the fully differential amplifier which results in the PCB size being 875mm?Z. Using the internal VCM buffer of the
ADS9327 removes the need for the OPA320 and reduces the design size by 20%. Figure 2 shows the schematic
for the PCBs and Table 1 lists the register mapping for the VCM. The CH A section captures the ADS9327 and
the THS4552 required for the internal VCM buffer design while the VCM section captures the additional OPA320
buffers for the PCB with the external VCM buffer design.
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Figure 2. Signal Chain Schematic

Table 1. VCM Register Mapping
VCM_Sel<2:0> VCM_Meas

0 2.23
217
2.1
2.04
249
243
2.36
2.29

Nl W|IN|~

Conclusion

For engineers designing compact, high-accuracy signal chains, the ADS9327 offers a compelling combination

of precision, simplicity, and robustness. The integrated common-mode voltage buffer removes a traditional pain
point in these signal chains, reducing design complexity while improving performance. This makes the ADS9327
family an excellent fit for modern high-precision motion and sensing systems where precision, size, and reliability
are essential.
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