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Schematic diagrams of formation and the
characterization of high-resolution metallic wires.
(a) formation of metal structure on a substrate;
(b) SEM images and current-voltage curve of Ag
nanowires

Fig. 1

Zi b, CEMHOCRA BRI SR AR
JH I FE) AR 8 (4 5 i, FE 5 R REGR) = AR 1Y TPA 8500
il L 2 SR A A AR TE AR 22 T AR, RBDLA 1T 4t
PR, AEIETXOE TR CEMEOL B S BRI
TE— 2o ] B, 4 iR 4 4 IR 2 9 A O
T B 4 Jm AR U B RO R Y
PN, FECE S B — BT A ROR B, R
HTROE T O E S BOR E2GE T
PG LSRR, Anfer $i v < S AR A i i R AT
SRIEHE T RO T WY CRNEOL B E HoR £2m
I Ak A

2 ETAERBEWEEREAH LA
EEFEN

TR0V HOE B S BRI H = ek
TR IS PTG m s AR, T
TR O B AR 222k FH % 22 8 J ik v o'
7, F VSO £E 5 DX ARG 5 | e PR i A A
AR B AR . BTN RO H S AR
AR VRV RO GRS 4 R 9K UR: | OG5 )
HI A LA SO It s 4w 21

3R 3 FERBOCIE S R AR 22 7
PO GRS 2 80 2 OGP U b -5 [ 45 J8 90 oK
il 4 R Lk, RIBOGIGE T R4 8 9K ok %=
AT 5 OG5 1) e B 2 RO IR 78 4 v
el 4> @ ARk i 4R Ak, RIS R A
Ak A BV A — R T g 3k — VAR R [T/ ME AR O'G in #R
5 4 B2 A O I HRO 1o 5a Jir 1 3 14
WHEERE T, 2 E g .

21 EFRMEHOLERE & B MK

PRI (selective laser sintering, SLS)
2R FH 3% B2 5 Dk i Ot R A BR R AR FL A
FE I 1Y Y 4B 9K Ok SR0K, RO £
BRI T, BT 4 I8 4R B0k, 4 )8 98 K ks 28
WOLBEEETE N S 4 JB a5 H Y, SLS FIH T 4ok i
AN N B A AIE A B S U S =T R A P
TR L B e A T B (AR (EL R 4 TR 4ok
BRI RS e MR 22, O T B IR L R | UlvE sl A AL,
e AR 1~ 100 nm B4 8 20K BORLE T A HLIR
FIFPIE BCE TR IR, 43 BN A R 2 R g
SKIURE, T 4 8 4 ok e Ak B,



% 123

BB, S BN ETALERERLES AR E 109

H T, 48 98 K kr 28 7K 3 A0 AR 49 K ooks
SRR AN R BB K . ] FE L3R AT L AR, (HE
YK IR 5y TEAE A7 AR v e B R ARk, T 9R 2%
H 2R AR Ak OB AN AL AW | At R
T4 B SR SRS R LA e SRR IO B B AL M R,
(HAZ R RGN T Sk AL R B ME L, AN Tl
PR IR, R R, SRR 0k S K e B r B R
TRAERERR E D3, T3 A /E R SLS 88K,

SLS >R F ot I 1 3 o5 28 A LT AN B, i
FARRPE A, FLA8 K Ok 58K 2 R e
PRI B4 A5, il BE 2 IS A AR 45 4 e M e AR 22
5. Maekawa 25 A PY X b TR D AMEOE S S
JERE LS R AR UKL, Fi i A 5 4R L BERA
5% 10° Qm, /NT 5 & i 1 S 4 BB R 8 x
10° Q'm. WFFEAMT (] 20) BIK A ELT AN
JEREAG, KA HOGRE B 20 i SRk )2 Bl R W0 e
(PT) JEJEE L, P BE 5 fh R A G i 4
HRKZ, i H R RO  E5 5) FLBUR R 4k
17 BB 7K X S G B 8, 3 A K 2 T A A HL
VE RIS & LA T 2 R Ak ok b2, 4R S
M AREILE, TS B ERAL. 2R
Paeng %5 A\ BF5E & LG GO a2 i 4R S 4R v
B (5.3 x 10 Q-m) i TATLLAMEOEBRSE 1
2% (8.9 x 10 ° Q-m). WIS/ GI0ES i Bk h
(14 R AN A A 1T 7 A A B T R R, (K
WUk 2 8] 7= Az Ry 3 B B B M EAPE AR, A BT
TURLIE T U4 30, M358 42 J8 454 S k. 7
LSS AR N R UL SRR (SR BT | BB | R A5 2%
ST BB AR A A T R AR A R A R B S A

R SLS HiAHil s iR S L& B A 71 S8
e, (H % SO s ik o 7= A R Y 5
SEFL G AT B4 B A F o PR
% % [a) 0, A% K BRI T SLS 4 & £k Y
FIYO. Sy T BRI A P B, 2R B AT
TREEOE B2 AR A K TR R 1 4 4 R 1 U S
. Noh 25 A\ 5 5 %) g Fb 5 RFNEO bR s
YRR A (K] 2b): O REMEOERESS 2R 1t
[ A 3R 40 K SR SR T A, o 7 A A B 2
XF R L JRC 440 B FE AR 200 nm, il 15 RO ER 2544
HUFEA A 7.07 x 10°° Q-m; QI FHEOLRess 1558
T K TR 0 58 A AL R FEES 5, AL BOTRORE 7 A
BT E G 5 5| 4 T B Bk, 530 L
FRPPGTERERIINZE 1.2 um, L5 B T}

It
oS
SCLACLATLACL AL

=

(b) RO SRS R AS Y R I A
Bl 2 BMASHIRE SR MAKBAE M0

Fig. 2 Influences of laser parameters on SLS of metal
nanoparticles. (a) schematic of SLS of Ag
nanoparticles with near-infrared laser and visible
laser; (b) surface SEM images of Ag films via
SLS using femtosecond laser and nanosecond
laser
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Fig. 3 Technical principles and manufactured metal
wires of LIFT. (a) sketch of the setup and
principle of operation; (b) Ag gate electrodes; (c)
Ag and Pt nano-electrodes
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Fig. 4 Laser heating reduction of cu®™ and its
optimization technique. (a) Cu wires with varied
laser powers and the temperature field distri-
bution; (b) characterization of the Cu structures
during writing-erasing process
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Table 1 Comparison of the conductive metallic wires based on the laser direct writing technologies
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