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Abstract

Multi-Layer Sputtering is aim to develop desired thickness thin film multi-layer with different materials. The
multi-layer thin film deposition process occupies a relatively large portion in the process time, because the main
reason is that it takes much time to move the substrate to be deposited and to make the chamber into a high
vacuum state compared to the process time. Most of semiconductor and display industries sputter a single
substance in one chamber and move boards through multi-continuous robots to another chamber to sputter
other materials. This will inevitably require multiple chambers, vacuum pumps, and multi-contamination robots
within the process facility. To solve these problems, this paper proposes a control system for multi-layer thin
film sputtering devices that deposit different materials within a single vacuum chamber and is applied in TFT
process. The manufacture and experiment of the control system proved its validity.
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Table 1. TFT Process
1. TFT 38 U3
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Major Process Contents

A process in which impurities such as
boron and phosphorus are injected into
an electrically non—conductive silicon or
glass to have electrical characteristics.
Process to remove contamination of
substrate.

A step of applying the photosensitive liquid
(PR) in the photo process.

Expose the pattern of the mask to
the photosensitive agent.

The process of removing unnecessary
material from the surface.

Process to remove remaining
photoresist after semiconductor exposure
and etching process.

Adjust the rework such as repairs by
faulty grasp or defects.

Deposition

Cleaning

PR Coating

Exposure

Etch

Strip

Inspection
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Fig. 5. Experimental setup with sputtering equipment.
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Table 2. Experimental conditions of vacuum.

B 2 sz MY =A

Content Condition
Clean Room Class 1,000
Temperature 20 [C]
Humidity 40 [%]
Chamber No Substrate

Pressure [Torr]
E+0:

t
2 4 6 8 10 12 14 16 18
Time [min]

Fig. 6. Pumping speed time of vacuum chamber.
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Table 3. Experimental conditions of thin fim thickness

measurement.
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Condition
Al (99.999%)
5x10°° [Torr]
5x10° [Torr]

Content

Target
Base pressure
Process pressure

Gas Ar (300sccm)
Process time 60 [sec]
Drum speed 10 [rpm]

50 [mm] x 50 [mml]
4 Point Probe

Sample size
Measurement equipment

Thickness [Al
700

600

——BATCH#3 i

300 i ——BATCH#1 ~ —=—BATCH#2

I
Position

Fig. 7. Thin fim thickness measurement per batch.
% 7. Z Batche| what £ £

4.3 Z+ Batch £3&

g A R 3d =5 87l PMMA
HE 1HFH 13 9Ad AsE
AL Table 49} o] A~ EHHES

ZAe A
Fihg FAVIE AFEst] AlEY T A
=

(306)



A Study on Control System of Multi Layer Sputtering Equipment 81

TFT & =52 o] AHgH=
of=2d  dFQl F¥ PMMA xwWe LCD
BLU(Back Light Unit)7} OFFY 7<% Wy7}
S

wolt AL A Adtel F& BAL AF
FA@th o W Figol wow vxZyol
Frio] o @abol WAG T Wl %ol
Fod WHIL Holy AR HEI Fi&S
& 5 o 2 YA Aga
Table 4. Experimental conditons of transmittance
measurement.
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Target Cr (99.999%)
Base pressure 5%10°° [Torr]
Process pressure 35x10 [Torr] (Ar 500sccm)
Drum speed 10 [rpml]
Substrate PMMA Window
Measurement equipment | Spectrophometer

Transmittance [%]
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Fig. 8. Transmittance measurement per batch.
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