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Final critical dimension measuring
method about TFT-LCD array process
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Abstract: Final inspection critical dimension (FICD) is an important parameter to evaluate the per-
formance of thin film transistor liquid crystal display (TFT-LCD) products. The method to obtain an
accurate FICD data was studied in this paper. By a large number of experimental data and the scanning
electron microscope (SEM) images,test conditions and methods were determined. Based on the above
analysis,the center of illumination intensity which could provide stable measuring results was selected
as the reference value, and the image was collected as golden sample simultaneously. By contrasting
the above results and SEM results, the compensation value of the different layers between measured
value and true value were obtained. Also the reliability was proved by data analysis of different sizes
of products. As a result, calibration period of FICD measurement could be reduced greatly,and relia-
ble test standard was provided for future products.
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Fig. 1 Boundary section of test samples
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Fig. 2 Measuring principle diagram of reflected light
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Fig.3 Schematic diagram of optical imaging
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Fig.4 Critical dimension results of metal layer un-

der different measurement model
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Fig.5 Critical dimension results of total layers un-

der different lighting conditions
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Tab.1 Lighting range of stable measuring tests
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Fig. 6 Critical dimension double results under stable

lighting range
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sponding test conditions
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Tab. 3 Gate FICD results of all sizes products under

standard luminance

e WXL R/ pm
JEEJE /nm

R SEM 458 (i
15/200/80 18.5  14.31 14.57 —0.26
15/300/80 21.5 11.50 11.83 —0.33
15/300/80 27 28.31 28.67 —0.36
15/330/100 48 44.07 44.46 —0.39
15/350/100 55 30.91 31.28 —0.37

R4 HMERERRIFREEFSKRLXER
IR

1 LR MK Tab. 4 Data FICD results of all sizes products under
wE #X SEM 4% (i & F standard luminance
= - _ Wik L5 R/ pm
Gate 40% BHHE 32.71 33.03 —0.32 == JEJE /nm O
15/225/80 11.6  3.07 2.50  0.56
Data 407 #46 7.31 6.64 0.67 m 15/250/80 18.5  4.49  3.92  0.57
15/300/80 27 4,62 3.93  0.69
VIA 15% %556 7.23 6.77 0.46 Tf' 15/300/100 48 7.65 7.10  0.55
15/300/100 55 5.90  5.36  0.54

ITO 15% %% 12.60 12.67 -0.07 *

F 3G T AR S B AR HoAh RS
oA 4 TR )2 i 2 G R A 2R, AT a2
AR 2ZIE BN +0. 1 pm, HWHE 4 )R 2 B e & 6
RS A P 2 B ol I3 B, M2 i 2k B — 0. 3
pm, 43 JE B R AE 295~465 nm 2 [ , ELS2{E FI
W 3B 22 (8] A9 i 22 B8 AE 0. 1 pm LA L 386 22 0
WER,

P AL T AR UESE BE AR A R 7
AU 5 5 4R B G R I 2s S . Bl 15

5 AT BRSBTS
(BT 2 o AL Fe 2 S R IR 25 5 . Bl 2
o AL A i ¢ OGRS 7 3 & St e b £
fEFEHL 0. 4 pm, #lifk 2 BEEFE 250 ~400 nm Z
(i) 5 0 SR R K 2 ) ) i 25 8B #E 0. 1 pm DA
P T R

%6 AT ARMESE ST HoA R
f14 S AL A 00 2 i 20 S R T R 01 . SRR
J2 1 B 26 S RUST A8 8 Y 9 S8 016 D3 ek, 22 4
WHL—0. 1 g, B S AR AA 2 18 1) e 22 45 72
+0.1 pm PLPY T IR R



788 W5 BoR

9530 &

£S5 MEREERTFRECELASRLXRER TN
HER

Tab.5 Via hole FICD results of all sizes products under
standard luminance
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Tab. 6 ITO FICD results of all sizes products under

standard luminance
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Tab.7  Active FICD results of all sizes products under
standard luminance
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