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Abstract

Since the first report of CNT (Carbon Nanotube) field emission in 1995 [1], CNT has shown the
most application potential and research value as field emission source because of its unique
structure, outstanding electrical properties, nano-scale and great aspect ratio. Meanwhile, the CNT
field-emission current shows self-saturation feature under high electric field, which is a promising
advantage for energy saving of FED (Field Emission Display) technology. This paper introduced
five mechanisms responsible for CNT field-emission current saturation including field desorption,
contacting resistance, space charge effect, neighboring nanotube interaction and non-metallic lo-
cal states, which are very important for the analysis and improvement of CNT FE devices.
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ik 2% FH R R 7 SR AR ST, RUPPRIE mr il T T SRS AR T S RS [13]. )
RETHETFIENAFE, Ek—MA U, R BERERBIER TRmA LR, BT NH2hpEgER
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JE[14], 3R 5 IR 3% & 5 s H AR (FED, field emission displays) i 5 23484y, HuF 5 A6 E
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TR LA 3 i 5 0 S P TR R TF o — 5 T, BT BRGKRE I — 4R RAE . s
PEREEIAVERS 5, e T LR RS KMk 1, L& R B 25 5 TR T 3R A3 K K3 R G R (e 4
B MWCNT B S HIR AT 107 A) [15]. FEin EF LR, BRaKE o] ME MR E . RE g
TEMI PR IR, 75— 77T, TR0 N IRGUKE 7 R ST BRI R RE v, X T3 R 5 R $
AR AT IE AT R AL 4R

SRIM, TEXT T RRAKE 7 R I U AR R IR 2 A e M 7 . HET, XT3 k5 Bt 50 35 ki
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Figure 1. A diagram of potential field distribution of semi-
infinite metal under uniform electric field F [19]
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Figure 2. Typical curves of metal field emission. Left: The I~V curve; Right: The 1/E~In(I/E”2) curve [20]
2. ARG RIALFHMEEGR(ERE: L5 -V EB%; A: 545 VE-In(IIEA2)E1R) [20]

DOI: 10.12677/app.2017.78029 226 I EEY/BEH


https://doi.org/10.12677/app.2017.78029

R 5

3. BRAKE T & ST RG]

YIRS R AHEAR R R R & F-N BEE, 178 AR 4 0 F I N B R I R, X2
NS G, TOR AN G AR R PK A (REERR AR E B 2 BER K ), B RN E
W, NEERRACKRE RS SR, TR, s N AR e A E, ST
AN SR R BRI A R R — 1 AR, BRGUKE RS RS AR AR, 7Rk E—%
TAH. B RNE, RICKEY RIS R 2 R RILFEm LR, AR A—
SEFETT JEAIRE L, AT AT R UL RN AEAE . [RIRHEAVER . BRIk, 20 ik 75 Bt ok LA vl g or
BERY, B BT TR SE IR SR A e A E BRI .

1) SRR

1999 4, PEFED hi o ml TR RN TR M — 8 SCE Rl 1R BB BRGNOK A I R S F RIS B
100nA LA_E i o H 3 R S R M R A B R [21], X AR R AEBE S RS . S AT -V Al
LRunfE 3 PR, MR F-N EIR T ER . rTCAEH, E(RE FIRYUKE I RO i & F-N
MR . (H2, TEmET F-N il 2 T e Lol 15 (9 S bR 454 X 100~10,000 £

EEFOHIX — AL G, ZHE SR TR PR B . BT RRAOKE it & — > H AL 2SR LT 2 Bk
TERI A PR, DRI AR i A T REAR T BE — RS A SR I 7S e 854, T el 7 Fn AL oo 3 il
BRAZERE o IX LRI S5 1 3 BRI I 5 2 W PR AR T, P2 AR T HIRERS, TS 0R T IRGIKE R
Ui 3 R B RE DT o DRI, ORI B 2 S BB R A AR A R B T R R . O T SRR X —
B, ABATTBETTIF St T X E ke, RIS IR B S T3 gk B T RIRE B3 A o s, 4 3 nl&] 4(a)
B, AW GLRIBRGUR ETES) A S AR I T B S RTI 5, T  RB e X — LG,
T A BT U & F-N ELS T A R A

Ve A(b) IR T WK ) R SRR AR i FEM B% . L 4(0) Q) R FT & BT3B 9K B 10 3 Rk i
TR ) FEM [EIG A 52 Ml e S 3 0 A4k . 171 18] 4(0) B (i) 2 A W BPRL T B8 FEM B, LB o 1
IR HANBUEE, SRR OR35S R R . TR RS I R, WRBRRL AN TR B, HL
bt FEA7 S8 I B AR BE RS OR, AT 51 FEM BUEA WAL . 4L K 3 2200~2300 V i, FEM BB &
f3E20E . BEEE, FRLbHEL RN 2300 VOIEETFEAC, SR 4(b)KIdiii)Fras, oI LLE H FEM BSIR AR FR iR
E, ST RIBRE RIEL . X ULHASE 2200 V IR BORL T A SR AR B, LR . DR, 1A T A
SE SIS R B AR A 1 R ST R I PRI AL R P DR RS P S AR T I . B A 3 SR R 1
Fhi, ORI E R T AR, SECRS BRI, BRI,

2) HfulFBH

TEWF TERR AR 9 R R PRI, B R A A T T oK A SR BT 2 B sg e, HARADA NRRR T
B LM RN GV A o« AN, BRPUKE 5 0 Ao T P B i P BEL AT AT RO . DRI A B2
K, ZHEAREHS SRR, BEBIREEK, RS ERMIE R, XS0 R AR 5,
AN B2, X RS R ERGUKE S 5 BHAR A (1 re 34 22k, RIAE -V ifiZe EIUA i
ETNTHARAE, B RS B IR A S

2006 4, Zhang S0 G T AR BIAY[22],  ANFRIRFNSLEG AN T T A B T ik e BELR
TRRAUKE G KR o XA R R AR RS IR 5 TN &, — N RERGUKE R
SR, MR BOEAETE S — N RGUKE S5 R & .

AT & T A FEAERALL Cus Ti Al Si0,)Jy HAR B A0 K 3 SRR (] 5(a) FiTw), AT BAE A
I 4 & 1E N AR IS B 9N K 37 R SRR A BT ARTRD, 3 58 MR 0 oK 35 37 S R M 2 52 B B g oK 8 R R A 2

DOI: 10.12677/app.2017.78029 227 I EEY/BEH


https://doi.org/10.12677/app.2017.78029

10+

']0—6 -

10% |

Current (A)

10—10 L

-12 1 ! PR R TSR T G 1

800 1000 1200 1400 1600 1800 2000
Voltage (V)

Figure 3. The FE current under high voltage is far less than pre-

dicted [21]
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Figure 4. (a) The comparison of the FE I~V curves of CNT with absorbate and the clean CNT; (b) The FEM (Field Emis-
sion Microscope) image of the CNT during field emission process [21]
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Figure 5. (a) FE characteristic curves with different materials as electrode; (b) F-N curves with different materials as elec-

trode [22]
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Figure 6. Theoretical FE I~V curve: ACE section is acquired
by F-N theory; ACD section is correction curve considering
space-charge effect; BD section is the curve by Child theory
[24]
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Figure 8. The I~V curve of CNT film field emission [26]
B 8. TRAKREHIRIIAL ST 1~V ER[26]

-22
Fowler-Nordheim Plot

24 -

-26

28

Ln(IV?)

30 +
-32 L

-34 = Carbon Nanotube Matrix

Field Emission (T=300K)

.36 ] 1 ] )
3 4 5 6 7 8 9 10 11

109V (volts™)

Figure 9. The F-N curve of CNT film field emission [26]
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Figure 10. The 1~V curve of SWCNT film field emission [27]
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Figure 11. (a) The conductivity of CNT tube wall; (b) The conductivity of the CNT cap (acquired by tunneling energy spec-
trum) [28]
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