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Abstract: The electron transport properties of Pd nanoparticle arrays at different temperature is investigated. The coverage
of the nanoparticles is controlled to approach the percolation threshold,the conductance of the nanoparticle films show obvi-
ously quantum transport behaviors. The I-V curves of the nanoparticle arrays become more and more nonlinear with the de-
crease of the temperature ,and they can be fitted with the Middleton-Wingreen( MW ) scaling model. For the nanoparticle ar-
rays under quantum conducting state ,variable range hopping( VRH)is the main electron transport mechanism at low tem-
perature,,while at high temperature ,thermally activated tunneling become the dominant transport mechanism.

Key words ; nanoparticle arrays, coverage, quantum transport properties , variable range hopping( VRH) , thermally activa-

ted tunneling

GUKRL TS BV 2R B 2 A5 B O PR, 1 BRSO T A B O R
(SPR) \FECRHZE ShEIE 2B 5. X EEREE AR IEREBE Lol AT 12 248, FE9OK T RE F4
P05 LB BN T 100 L TR S48 AP g BE RO R R e R R AE 7 R R BR S R
TR AR R T ARG AT R B R A

UAHABN AL R T Z (B B () BR8N H - 7E— 2 9w VR T, BB LA R A 1Y) J L4830 Ao R 1 %7375 B
BRER S IR (A B A% 38, P AR L . O — T T, 42 A A KO 1 1 T2 BEL A% 0, D 4000 1 P, 7 ks 1 [ 1Y)
L. M AE R B Y BT IE 5 R b 0 PR B ZE R0 R [F] e T G OKORE 1 5 R A AR, A AY
BT, W S AR T A B R R DA G, WT9E 3R TR i) — B, B 5 3R A AN K okE 4 51 H.
AR B . A A R i P s g KR RS 28 3 7 1D B 2D T3 & 3D W HL s KA i
ARPY S T A R S AR T U IR I 1 L i P ZE AR R R T 3K 5.4 eV, B8 10 nm EARY AR

Yfs B #A:2014-07-04.

EEWAB ILHA @ BRI = AT 3R] (JH10-2) .
EIREERA SR, PN, 507 . &R 9K AR R R 2% 6 PE . E-mail : jungao@ cslg. cn




B IR 2 ( H AR AR o5 38 45 2 HH (2015 4F)

SEAYKRL TR A2 BE A S0 5N, RS, B ZE R BE R EATE 0.1 V L L 2R E IR R
Tz fett. PRI, a4 i g RobE - 14 78 25 5%, BB RS I 46 40 KR T B4 81 1 fin s 1 . 3Rl X L
YKL R B IR R U SO B R B e

AR SR AR T SR SAH TR A Pd AR HH 28 1 B G A4 il 0Kk (1) 7 55 6 a1k 44 R
T PR TE LRSI PSSR A T A A TS [ 7 i R AR A R 1 e A L F A —
JERHZR I BF T T 7 56 R0 T i B v i B R AR 7 5 A S Y L i SRR E TR AR SO A
B FH 30 3 AR AR T TURRR S o W42 B 91 1 L DR/ INSEE R P K et B 7 5 3 1) 4
1 9k

AR SR A 5 1 TR A 3 AR R DU R AR 4 G B Kb 7 S B 25 4. o T RS i A e S Bt 7 25 R
VAR SRR OC R W SEBG S B AT A0 A IR 3T LAARAR = R 1) Pd A RO, ead (R Ab S8, e #R I 5F
SARTNGE W SR 53 5128 60 F1 60 scem, WS HLE A 335 VIS HLUR 0.12 A #E 7R 8 TR,

ARSI S AR 5B F S T A I A

X 48 i #% ( Interdigital Electrode, IDE) FJ B 5 BE I= @ / — R
(100) #FJiE, ik H R KA 300 nm & Si0, 4842, 38 - =1
SR T L0 S BT S0, BB 1. s s G TS

W Z5 40 B e S I i N ] 1 . XRP S A 4 HL AR Rl y 1mm

BAAEAR /N RS SRR 1 T Rl B B 5 O A San
HERPHEAN KL 30 18 |, A7 AT AR G K ks e 5 1)

T S Wt A2 4 1 R UL W BE(100)

AR Keithley 2400 #07 U5 32 X #E 5 647 1V 1 i R S
£ i REOU TGS -V MZEUEAT i 7R 5 A 2 > HE i Fig.1 Sketch illustrating :)f the interd‘igi;al electrode and
FRERE S 0 B R e A8 TR i P A Janis 22 R the measurement circuit of conductance
CCS450 AIPAHE R BRI HLIFL5A Cryogenic 23 HI Y
Model 32B B3R BEFEHILAE 10~300 K 5 BB XHRE R 2R RS A 4 1.

X T BT UCRR A 9 KR 1 B 1 T8 3 R R 38 3 L 7 S 734088 ( TEM, FET TECNAL F20s TWIN) (95 fLF
S %E% (SEM, Hitachi S4500) 151 /7 W i#5%5 ( AFM , NT/MTD Nanofinder 30) #4722 1E. T TEM il 42 %)
RE i R P 2 18T 4% 7 TG 8 TR B B (0 4 P et . T AR I ERRE (o R el S g 48 K 20 S 566 8 f 7 S 5
BEAN SRR SUAE B 22 (8] ) Pd 98Kk F- RS LA T AFM .

3 2o S B L A D 4 A S TR R[] )28 T 3 AN [ 9RO 2 5 R R L iR L
530 0.6.14.0 F1 40.0 nS, 38 3 XF H TEM & S0 5, X R 19 94 K ki ¥ 78 55 2653 31 R < 26.7% . 29% Fil
32.5%.

2 g5

2.1 Pd WARIFZERFERHFIR

B2 251 TR SEM BR8] 2 (a) AARECRAT 2T B AR B 55 B, W] DL B3 A s il TC W I
54 AT TR BIEG. FRATEE T — /N S EAR R Si0, Ao S Y X 2R i A R TE AL, Gl 2(b)
FIR AT LA Y Pd QKb 345 M oA T3 10, 7E AR I h Z A i Pd 40K RL I3 &A= W I R 4 | [
e FE R ™ A R AP A3l R P RO 7 o5 B %) R 2 e SO O R A T AT A

Bl 3(a) F1(b) 75 A TURRTE S48 B AR R IC L 5 2 15 R AU 35 R I IS Pd 9K kL 25 4R R 51 1Y
AFM JESLEL. N 3(b) Ha] LIE 2, Pd 48 KR 76 4 i 2 18 HES B B 00 48 IR 4540 | B3 45 B 1 K AR
— S MRS B, SRR S — PR BRI 3 (a) RS Pd 9K T2 55 8
15, AUK R R M HE S AE— R, 17 2 9 KA 22 (1A $fih , (R R =2 [ 3 v EL A Vi A ] DL 1 AT, IR
KI R RE. IE 3 0T LIE H, Pd GUKKLTBES) BT 55 52 B 40 KT8 55 25 14 5% W) 1717 22 300 ) 9 e AN
[ J LA AR 2 | AE ARG 35 238 GROKORE - HE S 6 Ao IS 2R THTE UK S I 9 KR -85 , T 5 76 35 6 1 Pd 4K [ 971



Fr R, 5F Pl KBTS R T S AR S S 9RO T R I R

KR DU L JE e 91 1) 5 2R R KR S

‘ x% . -
e L as
xs.e.‘u’_faa‘rex _?75:1-!

(b)

2 KRBT RESIN SEM R E
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Fig.3 AFM images of Pd nanoparticle arrays in different coverage
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