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Development of Ultra—Clean Aligning/Mounting Process
of FED Spacers using Electrostatic Bonding

(Byeong-Kwon Ju - Moon-Sik Kang - Yun-Hi Lee)

Abstract - In this paper, a new idea about ultra-clean aligning and mounting method of FED spacers was introduced.
The glass-to-glass electrostatic bonding process was employed in order to bond the micro-structures of spacers to
black matrix area formed on an FED anode substrate. It is possible to get adhesive-free bonding interface and
well-aligned spacer array on an FED anode substrate with a *5pgm accuracy. Finally, 1 inch-sized FED panel was
demonstrated to make sure of its applicability to FED panel fabrication.
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Fig. 1. Schematic diagram(a)} and cross-sectional
view(b) of FED spacers supporting upper and
lower plates(1]
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Fig. 2. Schematic diagrams of spacer array-glass
substrate electrostatic bonding process(a) and

electrode structure for both supporting spacer and
applying bias(b)
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Fig. 3. Potential distribution(a) and ion movement(b) in a
spacer by using clip-shaped electrode
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Fig. 4. Clip-shaped electrode structure(a) and
SEM-magnified view of the spacer bonded on
glass substrate(b)

2504 ofgolet fa A e HA 4 FF =AU2

E-A)E 250 C-300 VdcE g er, o|& %3849 &7
718 el gAE Z#elNe ZYE 1Y 4o
oli= ITOS A& interlayer’t 2B E 8 718 ol 2
o] 7} 45 mmeo] X, 317} 21:1(F¢] 21 mm, £ 80 um)S!

%8 2d0lNE A @ AUW 9ol AFac

2-2. 290l RE/HAL 7179 4A 2 AF

Hed Abd o 4% Fd7E EdE &o FED 2Ho0]
olgo]& FED 43 719 dd FAA HI/HAY F
717& AA, APk ol d 71T ZeAd A
a9 5o Jebd wpel g} F B4 e AdolME
HY 58 o)&3td dEYe 7 9% A 4 AE
T88l= YE g o] &3H, or]o] Bt FHOE 2w o
A o]ge]EL loadingdtd @AstmA = ¢= 7iH 9
i]i olFAIZl H HE 2 A 4 HYE Fol unloadingd}
€ WAYUFe] FHEA 2y 62 AzE 2Ho Y/
%ZH 7NTEA, AH 4 AL 2E-HY AE A #
X7F #A AXE AA Axde) Y-S JERE Aol

i fle rfr

tlo mjo ok ¥° X
fl

== a-Si
Emam Black matrix
o {TO electrode

Kelthley 237
Source/Measure
Unit

a3 5 Y 9 JE 28
HE/EN 2|9 HE=x

Fig. 5. Schematic diagram of FED spacer alignment and
mounting tools using electrostatic bonding
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Fig. 6. FED spacer alignment and mounting tools
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Fig. 7. SEM cross-sectional view(a) and structure(b) of
FED cathode using carbon film/chromium

electrode
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Fig. 9. Current curve appeared during the electrostatic
bonding between spacer and anode plate
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