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Back-Cathode Triode Structure for CNT and Its Simulations
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Abstract: A new field emission triode structure with carbon nanotube ( CNT') cathode called back-cathode is proposed. In
this triode structure,a glass substrate with an array of holes is used as the cathode plate. The carbon nanotube emitters
are printed around the holes on the cathode electrode. The gate electrodes are fabricated on another substrate which is
mounted below the cathode substrate. Because a high anode voltage is applied, the electric field produced by the anode
voltage can penetrate into the CNT cathode area. A negative voltage is applied on the gate electrode to control the
emission current from the CNT cathode. The electrical field distribution and electron trajectories have been simulated , and
the modulation feasibility and working modes of the structure have been discussed.
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Fig.3 Field emission results from a CNT cathode in a diode configuration
FERTLTT 5 b it Jin e B AR A BH AR b 9 e 12-
JES3 505 0V F16 000 V. fise 44 K 48 BB A4 KA 10-
IR A0 7 BB L0 JE L, W42 0.8 mm, A 3 8
149.0.82 mm, % ST H BT AL A 0. 025 5 5 or
mm’ . IR f H TR R A, 2 18] F g BT 3 woAr
AN T BT 5 5 e ) 4 LA T BB 37 Al -

HEAR(2) ~ (4) 5. T A5 B ‘0 0 20 0 20 w0 e
FEAE=50 ~ +60 V [f] 2 Hit 375 FIUAMHA B 1 22 il (1) bRV

XERESEER , By Fh = e ) — 1 o Y RS REROREIRAL Vs,
FEHIZ W 4 R HehPEREEH 6 000 V, FHREEAH OV

Fig.4 Modulation curve (7, -V,) of the new triode structure,
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around the gate in this new triode structure
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Fig.6 Electron trajectories at different positive gate bias
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