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Summary It is shown that the emission characteristics of a previously reported M|S-type elec-
tron emission device termed HEED (High Efficiency Electro-Emission Device) can be significantly
improved by appropriate arrangements of the emission site structures. Using this emitter as an excita-
tion source, a 4-inch prototype flat panel display has been fabricated on a glass substrate. The panel

operates well at a practical brightness of 2000 cd/m?2.
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SEM(Scanning Electron Microscope)

2.
1
Sio
/ /
MISs)
Sio
2 SEM
8.4 m 300nm
1pm
( 3 44mm x 44mm 2.8mm
Si0
1mm? 1000 1 2mm x  6mm 3x 8
ITO
1p m Sio pP-22
3mm
HkiE
> i

1 ]c SwialYAl-
L ok S
=J.¢'1!lm‘/ LBEE

HS ARG

iy

PIONEER R&D Vol.13 No.2 - 30 -



450
- 1
vd
1d
le
- Va
V( )
F-N
=
= B =
mm
o
3
IE+h |
1E+0; Id —Fi=ste
o ] -
; v
EIE—I o i -
:.E- 1 ] i -___,-"';-'} I'E
14 1E-2. f 5 -
A ¢
= 1E-3 ﬂ_g 2 .-"I ¥ .J'K
.g d J_ffr / rff
1E-4] [*” rf'
165 y
] 25

NS e YR
EFTEEV W

(00

31 -

4 DC -
Vd 20V
0.3V/sec.
oV 20V
14V
20V 10mA/cm?
HEED vd 110V
1.4mA/cm?
O]
DC
4 _
Si0Ox
SiOx
vd 14V Si0x
Si0Ox
1E+1-
& o)
.3 ;
U 1E-14 o
R Id Ed
e ] i
o4 _‘.(
EIE—Eé AT Te
=T P i
o 13— ]
= K
H2 e h
I 4
0 5 14 15 20 il
FFEE VI V)
5 - ( )

PIONEER R&D Vol.13 No.2



C 5 60
1/120 vd 20V
1.8mA/cm2( b} 7 DC (Vd=20V)
1
HEED
6 F-N F-N
15V F-N Sio

4_ 4
4
8
72mmx 72mm
12 x RGB x 12 2mm x
6mm
2.8mm
o T o6 5.7 .08 .09
1V ,(Vv-1y
12
6 F-N
Sio
n.n4 T 36
0.12 "-a"d=20"u" . RGE
e,
g 0.1 Wi
z g "\
=: 0.04 . 1
£ 7
|
\E 0.06 9mm
E 0.04 j{ l\
S i
Z 0,02 j %
L
0.4 LY 8
-0 ———t——————— Vd=20V
=[x 1 110 15 i
Electron Energy (eV)
60Hz 1/120
7 Va 7kv

PIONEER R&D Vol.13 No.2 - 32 -



Va

2000cd/m?

7kv

a4 (RGB. P-22)

==
- —
=

I S ———
A i
o e
R ————

PIONEER R&D Vol.13 No.2

- 33 -



HEED

20V

HEED

RGB x 12

2000cd/m?

Driving voltage 20V
Fulse width 139 ¢ sec.(60Hz)
Accelerating voltage ~10 KV
Brightness 2000 cd/m’(Va=TkV)
Active area 4 inches
Color™M onochrome Color
Rows/Columns 12/12
Pixel size 6.0 mm x 6.0 mm
Distance (device-anode plates) 9 mm
Gray scale 15 steps
Substrate Soda-lime glass
6
1.8mA/cm?(
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