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ABSTRACT

Junctionless amorphous InGaZnO thin film transistors with different film thickness have been fabricated. Their
device performance parameters were extracted and gate oxide breakdown voltages were analyzed with different film
thickness. The device performances were enhanced with increase of film thickness but the gate oxide breakdown
voltages were decreased. The device performances were enhanced with increase of temperatures but the gate oxide
breakdown voltages were decreased due to the increased drain current. The drain current under illumination was
increased due to photo-excited electron-hole pair generation but the gate oxide breakdown voltages were decreased.
The reason for decreased breakdown voltage with increase of film thickness, operation temperature and light intensity
was due to the increased number of channel electrons and more injection into the gate oxide layer. One should decide
the gate oxide thickness with considering the film thickness and operating temperature when one decides to replace the
junctionless amorphous InGaZnO thin film transistors as BEOL transistors.
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Fig. 1 Schematic diagram of junctionless a-IGZO TFT.
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Fig. 2 Ips-Vgs transfer curve characteristics with Tigzo.

Table. 1 Summary of electrical device performances with
different Ticzo.

Ticzo=10nm 30nm 50nm
Vrn(V) 1.07 0.47 0.15
S(V/dec) 0.16 0.16 0.17
lon(A) 3.2E-6 5.8E-6 6.1E-6
lon/lore 2.1E+6 3.5E+6 3.6E+6
zee(cm?/V-S) 1.90 2.01 2.34
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Fig. 3 Breakdown characteristics of gate oxide with
different Tigzo at room temperature.
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Fig. 4 Ips-Vss transfer curve characteristics with operating
temperature.

Table. 2 Summary of electrical device performances with
operating temperatures.

Ticz0=10nm Temp.=25C 5 C BT
Vn(V) 1.07 1.04 0.88
S(V/dec) 0.16 0.13 0.09
lon(A) 3.2E-6 5.0E-6 6.8E-6
lon/lore 2.1E+6 5.5E+6 7.3E+6
Lee(cm?IV-S) 1.90 2.16 2.41
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Table. 3 Summary of electrical device performances

with illumination intensities.
Tt | S | o | ment
Vn(V) 1.07 0.65 0.43
S(V/dec) 0.16 0.07 0.06
lon(A) 3.2E-6 5.7E-6 5.9E-6
lon/lorr 2.1E+6 2.8E+6 3.1E+6
Lee(cm?IV-S) 1.90 2.04 2.31
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