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Fig. 3. Typical structures of field emitters.
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Fig. 4. Fabrication procedures of silicon tips.
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o] Abg-3 1 vl Fowler - Nordheim® 74

& thE i ol L=

= AE® ____¢_
A4-154%10° B=6.87x10
1/2
y=3.79x10 £~
A7 g Y goln Ev f)ReAM shald A
Aol Motk t(y)9d wviy)el e REe
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Fig. 5. Typical layout of anode plate.
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Fig. 6. ldeal I-V curve of FED devices.
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Fig. 7. Specifications of 4 inch momo and color
FED devices.
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Series 1: Pressure 1.6x10-5Torr; Gate line NI

Series 2: - " - 1.4x10-3Torr; Gate line N2
Series 3: - " - 8.2x10-6Torr; Gate line N2
a3 10. & "3l A e Fowler-Nordheim
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Fig. 10. Fowler-Nordheim plot at different

pressure.
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Fig. 12. Prototype of 4 inch FED
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ad N wdAEEL2Y -V T4
Fig. 11. I-V plot of FED device.
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5. 4 INCH FULL COLOR FED
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A wg gaw gd gy veR R4 4
T8 wygstn glen, d FAHAME field emitter

i

array®) U8 tip’by, diamond & ©]&%
modeling, tip %42 7Y ¥ FERALE s
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& high gray scale? F4 A% A =&
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174 112mm < 116mm % 24mme] 32 A A active
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Emission prc_)ﬁle of color FED.

a2y 13.
Fig. 13.
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Fig. 14. 4 inch FED anode properties.
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g 951 %eH, of f9o HEE white leveld]
A% ¢ 80cd/m® A=, Fig. 16& &4 7N&d
o A AL color imgage®d BoF 1 ot

9 points height measurement of spacer
on 4 inch FED

Spacer height(um)

4 5 6
Spacer position
ag 15 A gl A

Fig.
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15. Measurement of spacer height.
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image.
Fig. 16. Color image of 4 inch FED devices
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Diegooll M MHE SDAME S92 gt &
A FED @9 MFFaQ T~ PixTeche
105" full color FEDE& AAY FFAE A3}
white color, R,G,B color demoZ NTSC A& A
7} obd computerZ ®E{2] composite 413 €
ste] n#dx=e RGB ¥3 94 ¥ white color
A7 HA HAEZ demostg ot AAF data
= HHESA FuY = FIAE full color
video 94& 6 full color FEDE o|&&d
transparent mode (%% WA G4 & £ 9v)
2 normal moded| A FBEAT. o] WY FHL
AAY HFAE AlRsa, ¥FAe F&E &
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400-500volts ©1ATF. A Pixtech® F8& BAA}
T A AYERA] a8 FNo2 YE 9 Nichia
o AL HFA FEALE AFIFen zy
95 AR dojgrt g Ao o FEHo
6" full color FED #4h& &diga AFsta o
Y d3A9 FgddNE 1 e ARE dojof
o] o] HLAF F gleg e A4HET. o9t
H&o}l ME ¢ 5 monochrome demo kiti= A A
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"Hol A} red, green @ ZnO monochromes 2%
B E A= AAY YL Are Hx Y R
Zr23 9tk o] WY FHE:= 70~100fLelt car
navigation®] $&7F5% ®ot= AR EC} Fig. 17
€ Pixtecholl 4 7A%3¥ 5 inch monochrome FED

28 17. Pixtechol 4 7A@ 5 inch monochrome
FED

Fig. 17. 5 inch monochrome FED devices at
Pixtech.
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oz HEsngith ETE AF SIDTAHAMe
20,0001 2} 3%  field emission lamp(

15-80Lm/W)E e, 10"e)4d7A 7H5 8o
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28 18. Raytheonol Al 2 ¥ % 31H %= FED
Fig. 18. High brightness FED devices at
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& FEA Azyoz o 72 44 #3 7€d
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PixTechol M H-&&t1 Ut AFAEE &3 7|
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A4 sojolati=Ale Yo dgHoz FYHEA
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2] Scanning electron Microscopy (SEM) AMZl&
B Ea 9
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a8 19, AALELA T2 @ Sepolm e
Fig. 19. Drive principle and structure of FED
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a8 20 48 ¥ MAE SEM 1H
Fig. 20. Typical SEM figures of FEA
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luminescence (CL)= 22 AAA M2 &=
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center2 419 2¥-g &1y THANE &L nx
A %37 fEolth MAE R gdsim s}
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|3 E<rA 3 sulfides phosphorel €)@t tip &
‘ﬁv:xﬂﬂ As A'HD Utp sulfides ¥
oxysulfidest= E¥ Mer|go LYo A3
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2 9w

Phosphor Color ?:’:‘; ( :.St;:ol\;lm) CE ‘1
after 2 hours x Y

n0:2n blue—green | 505 4,980 0.246 | 0.439
(Zn.Mg)0:2n | blue 476 2.430 0.171 0.2843
ZnGa.:Mn green 505 3.080 0.1926 | 0.1806
CaTiGy:Pr red 610 1.450 0.680 0.311
Sn0y:Pr orange-red | 595 102 0.587 | 0.383 |
Zn0:Zn blue—green | 505 480 0.227 0.443 |
(thin fitm)

¥ 21, Add "3
Fig. 21.‘LOW voltage phosphors
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£ FFAW 23 Silicon Video GraphicsE 2 full
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SDHQMM BESHE YRE [ -RILNM NESE ¥R
& | power consumotionOl 3Tk X power consumptionOl &
~HOH 8
-N&E0 jois
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Fig. 23. Difference between low voltage phos-
phor and high voltage phosphors.
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Fig. 24. Drive IC of color FED devices.
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Fig. 25. Difference of drive modes.
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Table 1. Progress of FED devices.

Year| Company Development of FED
91 |PLETI ~-4"monochrome FED
93 | P Pixtech -Raytheon Futaba,Motorola alliance
»USA -Cooperation of FED device with 12
94 ) bill $
P Fujitsu ~1 "mono FED
»PMDT -0.5 "full color FED
% »EC ~ESPRIT program with 3 bill $
» Futaba -5 "mono FED
» SVG{HP} |-2.4 "full color FED(High voltage pho-
sphor)
P FED corp. |-24 SVGA monoe FED(High volt-
tage phosphor
»PixTech |-104 "full color FED
% »LETI ~Planning for 55 "FED
» Canon -4 "full color FED(High voltage
phosphor
» Fujitsu -4 "full color FED
» Futaba -5 "full color FED '
» Toshiba ~Key technology for 22 volt oper |
ation
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Fig. 28. Reflective type FED devices.
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