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Upon the advent of wearable IoT era, the flexible/stretchable media-compatible technology which is viable
for the integration of the transistor and sensor devices with only one material becomes urgentf;/ required. Based
on this motivation, the amorphous InGaZnO (a-IGZO) is a significantly promising material with many advantages
such as quite high mobility, low process temperature, large-area unifgrmity, transparency in visible light range,
compatibility with flexible/stretchable media, the photo-sensitive current, and already mature and stable transistor
characteristics [1]. However, the possibility of a-IGZO as photosensor device is significantly compromised by
the persistent photoconductivity (PPC) under photo-illumination [2]. In this work, the comparative study on structural
dependences of the photocurrent and its sensitivity of a-IGZO photosensors is carried out.

Three kinds of structures, such as thin-film transistor (TFT), local metal-semiconductor-metal (LMSM), and
global metal-semiconductor-metal (GMSM) are studied. While in the case of TFT, the ohmic contact is formed
between a-IGZO active and Ti source/drain (S/D) electrode, Schottky back-to-back contact is formed between
a-IGZO active and Au electrode in either LMSM or GMSM [Fig. 1 (a)-(c)]. We find that no PPC is observed
in either LMSM or GMSM, whereas the well-known PPC occurs in TFT structure [Fig. 1 (d)]. The suppression
of PPC in MSM structures is due to a much smaller volume of photon-injected region in MSM compared
with TFT structure. It is also found that the photo-illumination in both the top electrode (TE) and a-IGZO
film (in the case of GMSM) dramatically improves the sensitivity, which is defined by the current difference
between a dark and light conditions, of a-IGZO photosensors in comparison with the case of photo-illumination
only in TE (LMSM) [Fig. 1(d)]. Our result is potentially useful for the structural design of a-IGZO-based
photosensors in wearable IoT era.

=~ Electron trap sites oV -] Electrons

M Light direction b L NN Lightilumination (d) Vo1
N TFT:0.13/GMSM: 0.1/LMSM : 0.04
@ VoA v) (b)  Veew 10° e T
A AR Z < I B—F—=
A .
X E 10 Power
E 10°
5
m _ o 1040
ol e
[__cps) | 10" ites
Veeso ¢om Time [s]

Fig. 1. Schematic cross-section of the a-IGZO photosensors with (a) TFT, (b) GMSM, and (c) LMSM
structures. The line indicates the conduction band minimum(Ec). (d) Measured current during
the repetitive light ON/OFF sequence.

Reference

[1] S. Jeon, et al., Nature Materials, vol. 11, p. 301 (2012). [2] J.-Y. Kim, et al., Jap. J. App. Phy.,

vol. 53, p. 08NGO03 (2014).

Acknowledgment
This work was supported by the National Research Foundation of Korea (NRF) Grant funded by the
Korean Government (MSIP) under Grant 2016R1A5A1012966.

[WP1-109]

Characteristics of Hydrogen ion sensitive transistor fabricated
on university CMOS fab

Hyurk-choon Kwon, Hyun-min Jeong, and Shin-won Kang
School of Electronics Engineering, College of IT Engineering, Kyungpook National University, Daegu 41566, Korea
(E-mail : swkang@knu.ac.kr)

nfd p-well CMOS 7|42 THE A= inter-digitd F2E A ZE HEAF f40] 244 9
Aol HAELL Btk AT 3 o] &dte] A= nE (100) 4912 flojHE A==
o} Ho]Z o & AE &A= n tye wafers o83 2.5um T A}l E& A& sto] A&k
A 9] AR gated LBITO X 8] o] 22 ZHA| k= F2l Alo]Eof tigt A A= open gate® A A 5FS)
t}. Inter-digit®d &A-E A &ske] pH 3 545 &5ttt open-gate 4] 9] LPCVDE P4 H
FAO] Azpubs AT Qo o] gy AAFFE HATS k= Aol ASiHh AR
SaE 220 AR AT g o] veh ok vlol A AR Gl tiet S-S shth
ojuf Alo|E AL 3VE 1 H Aejolrt. WA B7F 100uAUw= H5F nfo]o] A 9] slojHe|=
HEgA FAste] AR =30t 22 & vlo]A HRIF 0du F MOSe|l 7HEAl FASEAL
o Ae|EMYo] 8 Aol o2t ISFETSF F-AE EAE Uetylch v gte g wol A M {7}
-100uAY W= < MOSA e el HhojojA 7l o] gh] ¢ro} ol 25 ZHA|SHA] Esh3it.

400

Passivation layer 350 1B= 100uA

300

250

200
Sensing layer

Collector current I (uA)

(SiaNg) ‘
X | ¥
N i

1B= -100uA

4 1 2 3 4 5
Emitter-collector voltage Vi (V)

Fig. 1. SEM image of n-kFET cut by FIB in around sensing region.(reft), IC-VEC according to change
of pH and base current..(right)
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