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ABSTRACT

We used a copper coated Raspberry Pi HQ-Camera to determine the field emission (FE) currents from a
FE-cathode with 4 individually addressable single emitters [1] (Fig. 1a). An optical image is generated
by measuring the Bremsstrahlung signals of the decelerated electrons at the surface of the sensor [2].
From the images, we determine a normalized factorial share map and multiply the separate share factors
with the electrically measured total current of the entire cathode. As a result, individual optically
mapped (OMap) tip currents are obtained which are compared with their electrical counterparts. These
are measured by a multi-channel current control circuit which is able to regulate an adjustable set
current. Simultaneously, the circuit measures the values of the FE current as well as the internally used
drop voltage of the regulation MOSFET. However, during the measurements we observed unstable
emission behaviour and locally damaged areas at the emitter locations on the surface of an uncoated
image sensor (Fig. 1b). Since the micro lenses on the surface of the sensor consist of non-conductive
carbon-compounds, each emitter charges and heats a small, localized area which is dependent on the
emitted power (P = U - I). As the material is non-conductive, various local floating potentials occur on
the sensor surface, weakening the effective extraction voltages of the FE tips time dependent. This most
likely applies also for surrounding emitters, especially when in close distance. Therefore, we coated an
image sensor with a 150 nm layer of copper to avoid local surface charges and surface damages (Fig.
Ic). This improves and stabilizes the accuracy of the measurement method. More details about the
technique and its accuracy will be presented at the workshop.
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Fig. 1: a) SEM image of the field emission cathode with 4 individually controllable single tips in a 2x2 arrangement. b)
Microscope image of a bit more than the left half of the uncoated image sensor with local differently damaged
microlens areas. ¢) Microscope image of a bit more of the right half of a copper coated image sensor. The red line
indicates the border of the copper layer.
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