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Amorphous oxide (a-oxide) thin film transistors
(TFTs) are attracting a lot of attention as pixel
switches or current drivers of ultra high-resolution
displays. The good properties of amorphous oxide
TFTs such as thin film, high mobility, high on/off
ratio, low temperature process, stability, low-cost
fabrication, and so on, should be used not only for
display devices, but also for new field applications.
So, we have tried to fabricate a thin film RFID tag
with whole thin film process based on the a-oxide
TFT technology and successfully demonstrated
13.56 MHz band wireless operation. The smooth and
thin film RFID tag will be one of the key devices that
support next generation loT technology.
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Figure 1. Step difference between thin film
RFID based on a-oxide TFT technology (a)
and conventional RFID chip (b)
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Figure 2. Structure of fully depleted a-IGZO
TFT and the transfer characteristics

(a) Top view of a-IGZO TFT and the transfer
characteristics

(b) Cross-sectional view of a-IGZO TFT

(c) Cross-sectional TEM image of a-IGZO

layer
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Figure 3. Structure of a-IGZO TFT based
rectifier and the 13.56 MHz wireless
output

(a) Top view of a-IGZO TFT based rectifier
and the circuit diagram

(b) 13.56 MHz wireless output of a-IGZO
TFT based rectifier (half-wave)

(c) Dependence of output voltage on

antenna distance
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Figure 4. Circuit architecture of a-IGZO
TFT based RFID (a) and the 13.56 MHz

wireless response signals (b)
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Figure 5. Overview of a-IGZO TFT based
RFID tag with embedded coil antenna
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Figure 6. Transfer characteristics of 0OS-Z
(ZTO based a-oxide) TFT (a) and a-1IGZO
TFT (b)
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Figure 7. Transfer characteristics of high
mobility stacked channel a-oxide TFTs

(a) OS-Z(15nm)/ITO(5nm) TFT(Vin
uncontrollable)

(b) OS-Z(25nm)/1IZO(5nm) TFT + UV
annealing(200°C)

(c) OS-Z(25nm)/ITO(5nm) TFT + substrate

annealing during channel deposition(200°C)
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