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Simulation and Study of Under-Gate CNT-FED Via Screen Printing
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Abstract: A screen printed under-gate triode structure device with carbon nanotube field
emitters is studied and produced. The electric-field of the cathode is simulated by using the
software of ANSYS and produced with the best parameters. The pixels of the device are
30X 30 and the display area is 54 mm X 54 mm. The currents density achieved 5 pA/cm’
when the anode voltage was 1 500 V and gate voltages was 300 V. The device has low pro-

duction cost, a good stability and uniformity, and can be matrix-addressable to display words

and pictures.
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Fig. 1 Schematics of under-gate FED
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Fig. 2 Electrostatic model of under-gate FED
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Table 1 ANSYS simulated parameters

iy Wo(mm) T.(mm) Wyi(pm)  Ty(pm)
A 1/ 1.5/ 2 15 750 25
B 100 10/15/20 750 25
C 100 10 0.06~1.2 25
D 100 10 800 20~170
H 17 FC 52 56 45 58 3 A m] A
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Fig. 3 Influence of device parameters on the emission. (a) Influence of cathode width on the emission; (b) Influence of

cathode thickness on the emission; (c) Influence of cathode space on the emission; (d) Influence of dielectric layer

thickness on the emission.

2.3 HJEHME

Ml B30 ANSY'S A8 0125 5t B B 52 1
100 g, BAARJE S 10 s B4R 6] B 800
s SR RO 25 pemes BB AR (] B 1000
pm ARSI B A5 A 280 HIAE TR 30X
30, T AR 54 mm X 54 mm [ B4 I 7R Jf
CIEL 4> o e A d Al e 256 A 4l - T 35 Al ) 435 8 1
ITO BEFE DM o Ja Fe AR AL 35 A A% L A )= L B
e (CNT #RHSE . fEas (F HVF i e o ONT 410k
(5% B Je FLJE AR BRIC 0 S8 . ASSCH JEk R 1L
LBk T 2000 BE CNT AT 2 1 ek K o Al
AL SR G K AR BT ONT 5 — & bl i
TN C B 2T 48 R CN'T JROKE, Jd 3 22 kg B
56 2 B R m . CNT R4 miRREsE . R
PR X AT IS AL B 6 CNT A 419 &

SPPERES . A IS B AR B T 0 R B4l
2 AEH AL 2X107 Pa B AMF T BB HER
I 2810 AR

R

BRI
I

ot

&4 BN B S A FED S2y [
Fig. 4 Photo of 10 ecmX 10 c¢m under-gate CNT-FED
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