LRSI
Chinese Journal of Liquid Crystals and Displays

XEHE:1007-2780( XXXX)XX-0001-13

HESFEEETNANFESLREGEH

M BER 3R

B, E R EHE,EHE K OB, W A
(BRERFTETHEAARNE, Z# & 230012)

WE AW RGN T H AR S (W-TTO) M 5 1% 48 S0 48 8 (N-TTO ) $UbF (19 b4 A6k R 1 | 7o 84 e S L AE
SR B R I, AR R, WAITO M it 51 A 0. 10 at. % B R4 B e R A2 B 2 n, i 1738 kit Kik &
B 75 Y 4 YR (Particle ) [l 105 . JH e A B 9 — WORIRL F 1542 (2. 02 pm) 51 B HE (16. 80%0) 33 8 3 K F N-ITO, JA
V580 T LG A 77 A R B D S I % e O T, W =TT O 552 B0 0 1 S5 ) Oy LI M R e A L B SR R i T
sl S R a5 et R, LAV T Ak g S TR I T e B TR N R T R RS B TR TR R A FE R A ARG (TFT)
PR T BT WAIT O H AR 1 25 1 38 30 B 1 H 25 e P L T T HL 45 109 4 % it 4 ) 35 W 1 F AR/ 9823 B3 T 1) e
Jdi o iE— 2 B 2 O B RS S A G AR R N T il 4 Pk R e R T A7 T T T RE S i 2 B
50 UE T W-ITO 6 R T AR 25 & PR RE 5 7T S dE 4R T o e W= B0 UE 52, R A W-1T O #0477 i 22 4R 7 1 Ik
ITO PLRRAE YR B3 (~0. 14 %) (AR R TUAR B BA IR A8 3R (~0. 37% ), IF A7 RUHE K B 4 4R 30 A 301, 40 o 17 0 35 I 2 53
it o AHEGY g AT S PERR TTO MR RRE T 5 4 7 T2 OR AR 4R AL T 28 0 1 B8 SR AN S0 SR IR 40 -

X B OWE:AMMY RIS RS RE B EAR R E

HE 4% S TN304.21; TN321.5; TN141.9 X @EERIRAS : A doi: 10.3724/CJLCD.2026-0140  CSTR: 32172.14.
CILCD.2026-0140

Performance investigation of novel indium tin oxide targets for

high-precision display applications
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Abstract: This study systematically compares the material properties, thin-film performance, and
application performance in display devices between the new water-less indium tin oxide (W-ITQO) target
and normal indium tin oxide (N-ITO) target. Material analysis reveals that W-ITO mitigates particle
contamination induced by water during annealing by introducing trace amounts of metallic elements at 0. 10
at. % . Additionally, its sputter-resistant secondary phase area and particle size (2.02 pm, 16.80%) are
significantly smaller than those of N-ITO, effectively reducing arc generation from the source. In terms of

performance after magnetron sputtering, W-ITO exhibits superior average sheet resistance, excellent
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resistivity stability, high crystalline quality, and high transmittance. It also demonstrates faster wet
etching rates, cleaner surfaces, and reduced undercutting, facilitating the fabrication of high-precision
patterns. In thin-film transistor (TFT) device applications, devices based on W-ITO electrodes exhibit
standard electrical characteristics, with smooth and distortion-free transfer curves indirectly confirming the
high-quality interface between the electrode and active layer. After further integration and encapsulation
into glass panels, the final product demonstrates outstanding performance in optical contrast, gamma
curve, image retention, electrostatic discharge tolerance, and power consumption, validating the
enhancement of comprehensive performance and reliability of display panels by W-ITO electrodes.
Finally, mass production data confirms that using W-ITO targets significantly improves the first-pass yield
of ITO deposition batches (~0.14%) , reduces the rework rate for secondary deposition defects (~
0.37% ), and effectively extends equipment maintenance cycles, delivering substantial economic benefits.

This study provides systematic experimental evidence and theoretical support for material selection and

process optimization of high-reliability, high-performance ITO.
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Fig. 2 The deposition process flow of thin film transis-

tors, cross-sectional schematic diagram containing
key structural parameters and carrier transport
mechanism, and physical microscopic image of the
device. (a) Main membrane deposition sequence
flowchart; (b) Detailed cross-sectional structure
diagram (1) of the device, indicating the thickness
parameters of each functional layer, with red ar-
rows indicating the direction of current flow. The
overall physical micrograph of TFT device (ii) ,
where the source terminal is connected to the data
line for signal input, and the drain terminal 1s con-

nected to the pixel electrode for charge storage.
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Fig. 3

(a) Schematic diagram of the molecular structure of N-ITO, W-ITO before annealing, and W-ITO after anneal-

ing, where X represents trace metal elements; (b) Scanning electron microscope images of N-ITO target material

(left) and W-ITO target material (right), with all image scales at 5 pum; (c) Schematic diagram of Arc principle for

target material; (d) Comparison of 4-3 phase particle diameter and 4-3 phase area ratio between N-ITO target and W-

ITO target; (e) Comparison of particle count of two thin films at different target material consumption thicknesses.
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Fig.4 (a) Mean sheet resistance distribution maps of W-ITO film (left) and N-ITO film (right); (b) The resistivity vari-

ation of two thin films at different target material consumption thicknesses; (¢) XRD patterns of the two thin films

at the same position (left) and the W-ITO film at different positions (right) ; (d) XRD patterns of W-ITO film at

different target material consumption thicknesses; (e) The transmittance of W-ITO film (left) and N-ITO film

(right) at different points; (f) The transmittance of W-ITO film at different target material consumption thickness-

es, with error bars representing the standard deviation of multiple measurements.
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Fig.6 (a) Transfer curve test based on W-ITO electrode device; (b) The subthreshold swing and carrier mobility of the
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vices; (d) Optical performance test results of display panel; (e) Gray scale curves (Area, Line) of residual image
disappearance on the display panel; (f) Display the static discharge test results of the panel; (g) Power consump-
tion testing of display panels in both conventional and extreme scenarios.
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