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Laser direct writing of Ga,0;/
liquid metal-based flexible
humidity sensors
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Digital laser direct writing is a rapid and environmental-
friendly manufacturing approach to generating function-
al micro/nano-structures or directly creating sensitive
nanomaterials with high precision. Based on laser-matter
interactions, via judiciously selecting the appropriate
laser processing parameters, a variety of innovative flexi-
ble sensors.

The research group of Prof. Kaichen Xu from
Flexible/Bioelectronic Manufacturing Laboratory, Zhe-
jiang University proposed a wearable capacitive-type

Ga,04/liquid metal-based humidity sensor, which is
demonstrated by a one-step laser direct writing technique.

Owing to the photothermal effect of laser, the Ga,O;-
wrapped liquid metal nanoparticles can be selectively sin-
tered and converted from insulative to conductive traces
with a resistivity of 0.19 Q-cm, while the untreated re-
gions serve as active sensing layers in response to mois-
ture changes. Under 95% relative humidity, the humidity
sensor displays a highly stable performance along with
rapid response and recover time. Utilizing these superior
properties, the Ga,0O5/liquid metal-based humidity sensor
is able to monitor human respiration rate, as well as skin
moisture of the palm under different physiological states
for healthcare monitoring.
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