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Development of a Wireless Cassette Digital Radiography Detector: the AeroDR
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Abstract

Over the years, digitalization in X-ray photography has
greatly progressed, with the number of annual shipments of
CR (computed radiography) units today totaling over 20,000
units. In recent years, the DR (digital radiography) market
has rapidly expanded due to the addition of portable DR
cassettes to existing built-in DR detectors. Forecasting the
trend toward portable DR cassettes and thoroughly investi-
gating what these products would require, we developed
the AeroDR, a cassette DR detector which can be used in
both wired and wireless systems. The AeroDR is a highly
complete system in which various technologies, which are
appropriate to X-ray photography using a cassette, are com-
bined and harmonized. These include the intimate contact
between the columnar Csl (cesium iodide) scintillator and
the sensor panel for fine sharpness, the world's lightest cas-
sette case of all wireless X-ray detectors while providing ex-
ceptional mechanical strength, and a novel battery with
power-saving technology.
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Fig. 1 Schematic cross section of scinttilator and TFT-panel. (a) AeroDR,
(b) Conventional DR.
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Fig. 2 DQEs of the AeroDR and its predecessor, the PLAUDR.
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Fig. 3 Digital characteristic curves of AeroDR and PLAUDR.
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Fig. 4 Monocoque-structured carbon chassis.
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Fig. 5 SEM photograph of Csl crystal edge.
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Fig. 6 Glass seal structure for Csl scintillator.
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Fig. 7 Mg alloy cover.
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Table 1 Characteristics of lithium-ion battery and lithium-ion capacitor.

Characteristics Lithium-ion battery Lithium-ion capacitor

Electro double layer on
positive electrode
Electrochemical reaction on
negative electrode

Charge/discharge principle Electrochemical reaction

Energy density by weight

(Whikg) 100 - 140 15-27

Self discharge rate 5-10% per month 1-2% per month

Cycle life (40% decrease

. . 300 - 500 times
in power capacity)

Greater than 10,000 times

Safety risks
Overheated/overcharged Thermal runaway. Explosive  No thermal runaway

Max. temperature

. greater than 180°C
in overcurrent

Less than 78°C
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Fig. 8 Power consumptions of conventional DR and AeroDR.
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Fig. 9 Change of relative offset value over elapsed time after power on.
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