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Effects of using InGaZnO without annealing as
buffer layer on the performance of InGaZnO thin film transistors
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Abstract: Due to the characters of high field effect mobility, good uniformity on large area and amor-
phous, indium-gallium-zinc-oxide thin film transistors is considered to be a new drive technology for
the displays with large size and flexible character. However, the metal contact oxidation between
source/drain electrode and active layer will increase the contact resistance and cause performance deg-
radation. IGZO film without annealing has the characters of low oxygen content, more oxygen vacan-
cies and high electrical conductivity. This article proposed using IGZO film without annealing as drain/
source electrode buffer layer to reduce the contact oxidation and reduce the contact resistance. Experi-
mental results indicated that the best performance of device can be obtained, when inserting 4 nm 1G-
70 buffer layer, the mobility improved by 11.6% and the threshold voltage reduced 3.8 V compared

with the device without buffer layer. In conclusion, the buffer layer can effectively improve the per-
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formance of device. In addition, using the same material with active layer as buffer layer can simplify

the process compared with other material as buffer layer in industrial production with single rectangu-

lar target.
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Fig. 1 Structure of the devices
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Fig.2 (a), (b), (¢) and (d) are output characteristic curves of Device A, B, C and D, respectively
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Tab.1 Electrical parameters of Device A, B, C and D

pw/Cem® « V1o )y  Vy/V Low/ Lo
Device A 12.1 21.3 3.6X10"
Device B 11.4 27.7 3.4X10"
Device C 13.5 17.5 3.1X10"
Device D 12.5 21.2 2.6x10"
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Fig.4 (a),(b),(c) and (d) are AFM images of Device A, B, C and D, respectively(scan area: 1 pumX1 pm)
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