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What? SURpH: Semiconductor

* Jon sensitive field effect transistors (ISFETs) have been used to measure UnderwateR pH sensor

pH 1n seawater, such as the Honeywell Deep-Sea Durafet.
* Here we report preliminary lab testing and field results of a new ISFET
made by LioniX, to measure pH in deep waters up to 2000m depth.

Pressure Balanced Design

The larger surface area of the
LioniX 1sfet results 1n a much
larger pressure coefficient
compared to the Honeywell.
Pressure compensating the sensor
by filling the inner volume with
silicone o1l has both reduced the
pressure coefficient and resulted
in a linear fP. fP decreased from
45-50mV (blue line) to 3-4 mV
(green line).

Principles and advantages of this new pH sensor:

* Both ISFETs are based on 1on implantation and a tantalum oxide gate
dielectric, and both exhibit a Nernstian response and minimal drift.

* The surface area of the LioniX chip 1s 4x larger than the Honeywell chip,
making 1t more suitable for packaging and use on profiling floats, gliders,
or other long-term observation platforms.

* Beneficial to have multiple ISFET vendors for novel oceanic pH sensors.
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Pressure response of two LioniX sensors: SURpH 005 and 006.
SURpH 006 has been pressure compensated and now has a very
small pressure coefficient. We plan to use future Spray Glider
deployments in Monterey Bay to test this pressure balanced design.

(right). Ruler scale 1s in mm.

Pressure and temperature calibration in the lab

Any ISFET responds to changes in pressure and temperature so we characterize each sensor
in a known calibration solution (0.01 N HCI). Plots below illustrate the typical LioniX December 2023 Spray Glider
ISFET voltage changes in Vrs over 0-2000 dbar pressure cycles run at 20, 10, and 2 C. deployment Monterey Bay, CA

Nernst Titrations We performed three days of profiles to
270 1000 dbar. Overall performance was
- [ e Sope ST o000 good and compares well to CANYONB
4 . o neural network pH data. CANYONB
290 1o surface discrepancies are expected in the ;
coastal zone. et
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