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Field Emission Fluorescence Lamp Based on CNT-Ni Linear Cathode
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Abstract: CNT-Ni linear cathode is fabricated by electrophoretic deposition method, and its
field emission properties are measured in the cylinder glass tube. There is a homogeneous
layer of CNT reticulation on the surface of linear cathode. The field emission measurement
shows that the linear cathode possesses good properties, such as low turn-on electric field of
0.82 V/um, the current of 2. 3 mA at the voltage 3 400 V, high luminance brightness of
7 500 cd/m?*, and at the voltage 4 000 V, the emission current of CNT-Ni linear cathode
without significant degradation after 10 h.
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Fig. 2 SEM images of CNT-Ni linear cathode

3.2 HEsHHEEENK

& 3 2 CNT-Ni 224R ¥ BIAR A B A 3 55 KT
T g kB ERE TV Ol B b 1By
FOMR Y F-N i 2k, B g & W] CNT-Ni 220k %
B A RAF Ry kg vefe . A B AR 30 48
P i A AT HE AR LI R S (3 & 9 O %
KF] 10 pA/em® B BT E D S 0. 82
V/pm, Y HEN 3 400 VBN 2.3 mA, 5%
FEIRF] 7 500 cd/m® , HEEAT A EI AN A 4 FrR .

S BEIAEIE 4 8 Ni 224 Sy # bk i B AR HE AR
TE4: )8 Ni 2RIk IUR CNT Mok R85

2.5

-~ -15.5+ = F-N o— -V
2.0 i ~16.0-
£-165
- 1.5¢ § -17.0
El E 175
~ 1op 030 040 050 060
A0YD)(10°V)
0.5r
O |

| | 1 1 | |
0 500 1000 1500 2000 2500 3000 3500
U/v
&3 CNT-Ni 220K B4Rk 37 & I v g il 26 ]
Fig. 3 Field emission current dependent on the applied voltage
of CNT-Ni linear cathode, with the inset showing the

corresponding Fowler-Nordheim plots.



Bl 4 BHIESH 3 400 VB, L4535 K 98 64T KB
Fig. 4 Luminescence image of field emission fluorescence

lamp with the voltage of 3 400 V
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Fig. 5  Stability of emission current of CNT-Ni linear

cathode operated at constant voltage of 4 000 V
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