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(a) 100 pm; (b) 200 pm; (c) 500 pm; (d) 1 mm

Fig. 1. Electron microscope observation results of the crack
pattern at different observation scales: (a) 100 pm; (b) 200 pm;
(c) 500 pm; (d) 1 mm.
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Fig. 2. Diagram of the metal sample deposited after mag-

netron sputtering.
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Fig. 3. Observation diagram of the metal crack pattern de-
posited after magnetron sputtering at different observation
scales: (a) 5 pm; (b) 20 pm; (¢) 100 pm; (d) 1 mm.
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Fig. 4. Diagram of metal mesh transparent conductive film.
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Fig. 5. Electron microscope observation of metal mesh
transparent conductive film sample at different observation
scales: (a) 100 pm; (b) 200 pm; (¢) 500 pm; (d) 1 mm.
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Fig. 6. Electron microscope observation results during the
preparation of metal mesh transparent conductive films:
(a) Crack pattern at 10 pm observation scale; (b) metal de-
position patterns at 10 pm observation scale; (¢) metal
mesh pattern at 10 pm observation scale; (d) metal mesh

pattern at 50 pm observation scale.
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Fig. 7. Results of the square resistance test curve of the pre-

pared metal mesh sample.
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Fig. 8. Results of electromagnetic shielding effectiveness of

the prepared metal mesh samples.
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Fig. 9. Light transmittance test results of metal mesh film

samples.
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Table 1.  Performance comparison among this work and

other literatures.
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Fig. 10. Relationship curves of the rotational speed of the
crack adhesive spin coating to the crack period, crack width

and crack depth.
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Preparation and performance improvement of metal grid
transparent conductive film based on crack template method”
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Abstract

A metal mesh transparent conductive film with high shielding performance is prepared based on the crack
template method. The shielding performance of the metal mesh transparent conductive film prepared by the
existing crack template method needs improving due to the thin thickness of the metal mesh. In this work, the
crack depth factor is added to the distribution curve of the relationship between the spin coating speed of the
cracked material and the crack pattern, and the appropriate crack material and spin coating scheme are selected
to prepare an ideal crack template with random pattern distribution. A metal layer with a thickness of 1 pm is
deposited inside and outside the crack template gap by magnetron sputtering, and the method of ultrasonic
cleaning combined with organic solvent is introduced to efficiently remove the crack glue template, and a metal
mesh transparent conductive film sample is obtained. The measured light transmittance of the metal mesh
transparent conductive film sample exceeds 85% while the square resistance value remains around 2.8 Q/[],
which has good light transmittance and electromagnetic shielding performance. The shielding performance is
improved by preparing thickened metal mesh transparent conductive films, which provide a reference for the
subsequent preparation of metal mesh transparent conductive films with high shielding performance based on

the crack template method.

Keywords: crack template method, metal grid, high shielding, magnetron sputtering
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