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Abstract: Dielectric materials have been widely used in daily life and industrial fields because of their light weight, low
cost, good mechanical properties and chemical stability. The fabrication of conformal electrically conductive circuit patterns
on the surface of the dielectric materials can integrate mechanical and electrical functions, which not only further expands
their application range, but also enables electronic products to develop in the directions of miniaturization, light weight,
high integration, multi-functionality and low energy consumption. Research progress in manufacturing technologies for
conformal conductive circuits on dielectric material surfaces is reviewed. Typical techniques including flexible film transfer,
photolithography, ink-jet printing, micro-pen direct writing, laser direct forming, laser-activated metallization and transfer
printing are systematically summarized. It is indicated that efficient fabrication of conformal conductive circuits can be
achieved by the selection of appropriate fabrication processes. Meanwhile, the advantages and disadvantages of various
manufacturing technologies for conformal electrically conductive circuit are compared and analyzed, and the future
development of conformal electrically conductive circuit is also prospected.
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A& T T E A PRSI C R 242 5 em), W1 16(c)
FT7m . 1% B2 A5 2 (02 AR JZ ) 150 nm 5 1)
&R 1.3 ym BN TR, BALN 34 pF, F£H]
FH 2% H 25 2% B 4 RS D ) % 77 P 2 1k o T k5 5 o bt
A, TESRNR R B Rz AR 16(d) 5, Th
N T SR R A5, RN 1K B BN R I LR
LR I BRI 77 SCHR [581 R H 344 PDMS B
HCH— A FATHI% 40 um. 5 15 um P 41D, K
&R B R 2 B bRIER b, RIhH & TR A B
Tt HLER I 25 £5 P IR A1), 4nfE] 16Ce) i .

SCHR [591 I FH % EPE AR ) % LR WS & 4 H i

¢¢¢
$

5

%

&
g,

)
¢¢

&
3
¢¢
)

)
()

s
&
S
S

L)
%%ﬁ

N
&
&,

o~

ﬁglllll,ﬁﬂ%

)

(a) IKEFEN L ERPE AR

.58.

(e) HTH L2 R3]

(D WEERR RO S &%

(e BRTEIer FRIAS e F TS
Bl 16 KB BN T 2R o P B ] 44 ) O 3 2 g 196083



FA2EH 5

THGE, T PP BRI = 4RI 3 F 2R B G BOR IO Te it e

RS RS -

Hi & TZwmE 17O fin. BRI UV Btk
PR 2% PDMS(C-PDMS) El %, 4% C-PDMS
SRS G & IR GRS S & 0RO s X
I, AN RE IR R B X ) o SRS PO i S 1 C-
PDMS I Z A I IS A &, PRI TS S
&M C-PDMS FI & 5 HAREM Hefil, Bl & & E %
RN EN 2 B AREEA b BN AR AR I 7R
SPTHT S BR TR E ST B A T SRR R R 2R, 43 o)

K17 ~E 17(D R,

BEENER BAR T 2006 5, BRI 2 RS ) A 77,
R I A T 2 B) R B P SRR vy, 3 B R s : &
FEEUIT, 75 PR UF B 75— 52 5 1T 6 B 9 BE vy T P Rt
A T 10T B R T, A T 5 T AR R R AR, SR
SESEIEIE bk ARl SR e 7 B
RS EN NS R S E SR i el S E
PR, SER0In] B AR EEA B ED

REHER

UVHOE & C-pDMS

QUVEOLE PR

(O3 i R

@ HEC-PDMS
O HiEaE

e
(3D PDMS

- 4

O#zED

(a) FLENEAR TR

5 mm

5 mm
—

(b) PR e R 2

() BRTILTZ IR IE R L

=
——
3
=

(d) BT SETR AR e R 2k

Bl 17 B ENBOR T 2R s 5 I BTl 46 (K 3 R 2 B9

2 HEBIERAREGREIT LS

1EZ AT P R I RSB AR S, AT
07 1 I B HR R AE 38 R S S RS
PSR T IVEET P e E TR I R T
S B LR TEIR, B SURE S
TERE AR R REAE . 35—k BRI e
T A R B TG 2 ) R A, SR T
RIS & NN S (R &

PR R 1 A T = 4 ) R AL AL B, S DAY
XEANH] FEJT #i s LDS $50R B DAL, B8 2%
JCIE TEMI S A A B s WOE TR AL & R AL R
HATJE AL B #ORDE PR 5RSF 3, 2 AE 5 &R AL
TR R EER TR o Dy T S B b Ji s 25 A LR
RIS 5 R SEBUIR, A SCN SR 2R 98 L T &
REVE TERCARE TN TR . A AN BN T 5N
YEREHEAT RGN EL, I3 1 R

xR 1 HEFERAREGEENLE S
[BEER %S PRI SE um TS R E/% &AL R LA A FENHY 5
TS 10~100 <40 TR -1 {1i3 REEEGRE
HZ 5~100 50~70 pet Al H = TKAT A IZ P R AR 5
g5 AT ED 50~150 40~60 LK hiE aE I3 38 LIPS IR
WMEHS 50~200 40~60 L7 9k {33 el REPh AL AR (P12 ot h A
LDS 100~150 >90 LDS#x} =] i TR IRETT Mt NI AL T it
BotisE 4 a1k 30~100 >90 @A pA R = AR A B SRR PR R AR LR
el =40 >90 EZ NIy g = = RN B RESE

59.



RS EES -

W 3 K > Y

2026 410 H

oAb, MRS B2 i R, 2K L BN = 4
T 0 LD B B ) 17 1 S 2 . B RS R A
B, LR 197 %, 78 B R A AL T 28 TR FF 1 MU B
T b B T L7 BR T 457 0 J FF i T 2
SIOBHE A SRS, P PR S SR
Tl 95 B R 5 B Ak, I I 3 552 BT A TR )
HFEEE 2 R 204 A T B T 40 P o 0 30 2 42 5
B 4 B, 2258 TT 3 10 um BAF, 4% 538 & T T
2 i AT FE SRR v R 2 T ST
2. WEER T EIRIRCE BB AR R B i AR 2,
S BB B P ST T R 24 T P B, (L
S Z T EOK A, 5 Z R TR, =%
f 5. 25 00 20 A R 5 SR TS R0 R0 B 2 i, ELRCAY
5 2 T P 1 3 ) L B R 7 1

TE I T 15 B AR 25 1 P4 7 T, R R AR
S8 S B 025 5. LDS BARAE (A A
T S A A ) 5 2 P, 7 M A B R T
HI77 %8 o OB BROETE T 15 (0 S B 5 2, 0L P 7T
K SRR, R BEREHICE 100~ 150 um, 56401 2 3 20
FEL T 7 0 ) 1 0 TSR, T 7 5 £ 7 A AT
HEPK 2. BRI, WTRT TR, LDS e bh 0 155 15 42
S sE AT, XA T BB AR, I8 T RS R M b
RIS A R, 4 ) 2 76 2 S5 B A o550 2 )
. AT E R, WORIE AL 4R A H AR ST S Ak B
T, T 7E U T A ) 2 T L s L B, R R A
2 ARG, (R LA T B2 HO N T AR RS B . X
R B 4 S R T R, A AR T AR A B i
W 13542

BT S, SHEIY SR B AR R R R
B ) 5 (R A A 38, TR B R B 2 1) ) S BR IE 7
B, 52 & T 2RO 2 TR0 MR R . K,
BEE HATRL BT S BHOR ORI R, IR S
FEL 8 150 R T 2 AU R S R, SRy
T b N A B A R R T R R
3 B 2

£ RO, VR HTBLA = 2 LT 5 o 22 B 1
bR B, AR SO I R, LU AT
JE SET S AR 7 160, LT I

D HARRE 5 RGN

SR, 14T A T — o R A 15 e B TR
TS0 S A 72 AR A D A 1k 5 5
1, R AR B 2k 2 ] FO VR il & 5 R G020 697 A
60 -

AR R R 1) B TR e B, WOGTE A ERTE T
2 F 45 5 5 B T L S 2 A s P AR UL L B
BOARNS F 1] 45 65 50 BL IR ™85 265K s[RI OL s AL Ay
TR P B S A RE 77, % B EOR UR & e 280hn s 18,
EH T RRST T —F MG, A7 E SR 2% i
A R R T R R L A o XM AR ) [ 21
W, KR HESD S i I “SIe R T E” A Tkl
FRE” R

2) FEBN FE A LA 2 B8

AT AR 2 TR SZ IR T ARHR R, AR
BN RET RS mAeAE T FR S B R,
T 7 45 7€ 75 3R AR 52 il A A BT S U AR e ade 5 2k
W BB A D = A7, DR I R
FEFRNMENLEE NS UMUK S BN SBT3 4 S5 R R 3R
BRI

3) I [ AR s A T )R] S SR T

FERLAS LR S 40, 2RI v A SR 26 FE IR
) KR AR M A R A N KRR E L
TERIRE 1o SR, H K 2 SOt A7) 15 B A8 S 36 = 34
56N B PERETE 7R, X L AT SRR K R GO T M A AL
AR AL Z0R AT FEE SR T 28 55 1k e (7] 45 5 2 1 omes
ERE, WARL, 45K L2 =AZ TR I ERE . 8 57
73 PTG NS DT T ARG T

4) BRet S Hrr e lig

BN TR RE v 2R it 5 B HoR 5 ) |
A RRR L A, RSB G = B v 2
R kA Mog . dia N LR S8BT RERK,
SCHLH T A2 H E LR T2 S 5sEm Rk BhEATE
LM, PRTHRE —HE S R, 2R T AR OR
IS 58 G ST R

4 HERE

ARILRGHEE 1 RNERRFLRL % WESRATED. B
EHS. BOCHERM. Botim e mib, Fe-tkE
AT R T = 43 3 R BRI BOR, 43 il i T
FHRTZMEAR L BF TR 5 SR T FFA N
TR RE b T R E S S ECADRE I TR AR B
PG 5 N FE SE i ) 0] LA AT e 2R R L R R
B : SRAERREERS T2 AFEAN AT T i T P kB 1% 4t
JCZ & T sop i3, = 2 i HDIN CRRAR B e 1 SR AT
BN 5 1028 LS B AT S TG i (H 93 ) 32 BR T
SRR R 5 INTRCR AR LDS SR 7 %
EM PGB R BOCTE R, & SR SR AR AL A A



FA2EH 5

THGE, T PP BRI = 4RI 3 F 2R B G BOR IO Te it e

RS RS -

TR RE, N B2 B 205 WOLE &R T
PRAE T A o 2R T ) % R B, B e e
T2 A o L SR R A A A B SR AR R R T
TR B 225 B BB AR E & R LB Th g o0 4H 2,
(ELR ST G B 042l R ™5 . 2Rl 2K G T2
FAAE E B IE FIA Y, 180 B — SR AT AR H
ey M TR o 28R S IR RS (R A 0 R R o T T
LT T ST USRS U R AL RS
TR S T a8 AR I SEBR 76 5K, 5 Bk 70 B 24 3 ki 2R
B2 HOREE Q0. ZhRe A RHA R IOT A e 24 5
A FEPE VR A KT A e AR U 1), HESh = 4RI
T2 L2k R 1 3 SR SR = F Tt — 2D 1) TR AL
K

2 % Xk
(1) SEIRE, M4, 2798, & UTEIUERLHAUHIETZ

BB BT FERE R 11 M54, 2021, 42(10): 524812

(2] Gregoire D J. 3D artificial impedance surfaces[C]//
Proceedings of 2012 IEEE International Symposium on
Antennas and Propagation. Chicago, USA: IEEE
Press, 2012: 1-2.

[3] Gregoire D J. 3-D conformal metasurfaces[J]. IEEE
Antennas and Wireless Propagation Letters, 2013, 12:
233-236.

[4] Kajtez J, Buchmann S, Vasudevan S, et al. 3D-printed
soft lithography for complex compartmentalized
microfluidic neural devices[J]. Advanced Science,
2021, 8(12): 2101787.

[5] Brehmer M, Conrad L, Funk L. New developments in
soft lithography [J]. Journal of Dispersion Science and
Technology, 2003, 24(3/4): 291-304.

[6] Kim J G, Takama N, Kim B J, et al. Optical-softlitho-
graphic technology for patterning on curved surfa-
ces[J]. Journal of Micromechanics and Microengineer-
ing, 2009, 19(5): 055017.

[7] Li R Q, Guo Y X, Chen W, et al. A flexible liquid-
metal alloy bandpass filter[J]. International Journal
of RF and Microwave Computer-aided Engineering,
2018, 28(5): €21265.

[8] Seo M, Seo J M, Cho D I, et al. Insect-mimetic imag-
ing system based on a microlens array fabricated by
a patterned-layer integrating soft lithography proc-
ess[J]. Sensors, 2018, 18(7): 2011.

[9] Juodkazis S, Mizeikis V, Misawa H. Three-dimen-

sional structuring of resists and resins by direct laser

writing and holographic recording[M]//Marder S R,
Lee K S. Photoresponsive
Germany: Springer, 2007: 157-206.

(10] Purvis A, McWilliam R, Johnson S, et al. Photolitho-
graphic patterning of bihelical tracks onto conical
substrates[J].
MEMS and MOEMS, 2007, 6(4): 043015.

(11] Toriz-Garcia J J, Cowling J J, Williams G L, et al.

Fabrication of a 3D electrically small antenna using

Polymers 1. Berlin,

Journal of Micro/Nanolithography

holographic photolithography[J]. Journal of Micro-
mechanics and Microengineering, 2013, 23(5): 055010.

(12] Ai J, Du Q F, Qin Z L, et al. Laser direct-writing
lithography equipment system for rapid and pm-
precision fabrication on curved surfaces with large sag
heights[J]. Optics Express, 2018, 26(16): 20965—
20974.

(13] Ai J, Lv M, Jiang M, et al. Focused laser litho-
graphic system for efficient and cross-scale fabrica-
tion of large-area and 3D micro-patterns[J]. Optics
and Lasers in Engineering, 2018, 107: 335—-341.

(14] Ai J, Xiang H Q, Du Q F, et al. Rapid and high-
performance processing technology for large-area
frequency selective surfaces[J]. Journal of Materials
Processing Technology, 2019, 264: 129-133.

(15) 38R, mRCR I EOE B 'S e ZI B ER B 7t (D, 5
e R EOR, 2018.

(16] Pease R F, Chou S Y. Lithography and other
patterning

Proceedings of the IEEE, 2008, 96(2): 248—-270.

techniques for future electronics[J].

(17] Derby B. Inkjet printing of functional and structural
materials: fluid property requirements, feature stabil-
ity, and resolution[J]. Annual Review of Materials
Research, 2010, 40: 395—414.

(18) FHRF, Bk, A 7o, 5. VLR TWIEIHE: M8
T2ME % [J]. B8R, 2010, 55(25): 2487-2509.

(19) FrRaiek, 25N, F 1, S5 SRA e Mg B il 3 VARG U0
IR T LRIR (], Erh RO 224k (B AR R,
2022, 50(12): 75—88.

[20] Mariotti C, Aluigi L, Thai T T, et al. A fully inkjet-
printed 3D transformer balun for conformal and
rollable microwave applications[C]//Proceedings of
2014 IEEE Antennas and Propagation Society Inter-
national Symposium. Memphis, USA: IEEE Press,
2014: 330-331.

[21] Cook B S, Cooper J R, Tentzeris M M. Multi-layer

RF capacitors on flexible substrates utilizing inkjet

61.


https://doi.org/10.1109/LAWP.2013.2247017
https://doi.org/10.1109/LAWP.2013.2247017
https://doi.org/10.1002/advs.202101787
https://doi.org/10.1088/0960-1317/19/5/055017
https://doi.org/10.1088/0960-1317/19/5/055017
https://doi.org/10.1088/0960-1317/19/5/055017
https://doi.org/10.1002/mmce.21265
https://doi.org/10.1002/mmce.21265
https://doi.org/10.1002/mmce.21265
https://doi.org/10.1002/mmce.21265
https://doi.org/10.3390/s18072011
https://doi.org/10.1117/1.2824377
https://doi.org/10.1117/1.2824377
https://doi.org/10.1088/0960-1317/23/5/055010
https://doi.org/10.1088/0960-1317/23/5/055010
https://doi.org/10.1088/0960-1317/23/5/055010
https://doi.org/10.1364/OE.26.020965
https://doi.org/10.1016/j.optlaseng.2018.04.010
https://doi.org/10.1016/j.optlaseng.2018.04.010
https://doi.org/10.1016/j.jmatprotec.2018.09.009
https://doi.org/10.1016/j.jmatprotec.2018.09.009
https://doi.org/10.1109/JPROC.2007.911853
https://doi.org/10.1146/annurev-matsci-070909-104502
https://doi.org/10.1146/annurev-matsci-070909-104502
https://doi.org/10.1007/s11434-010-3251-z
https://doi.org/10.13245/j.hust.221211
https://doi.org/10.13245/j.hust.221211
https://doi.org/10.13245/j.hust.221211
https://doi.org/10.13245/j.hust.221211
https://doi.org/10.13245/j.hust.221211

RS EES -

W 3 K > Y

2026 410 H

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

printed dielectric polymers[J]. IEEE Microwave and
Wireless Components Letters, 2013, 23(7): 353—355.
Li Z, Huang J, Yang Y P, et al. Additive manufac-
turing of conformal microstrip antenna using piezo-
electric nozzle array[J]. 2020,
10(9): 3082.

Zhou Y L, Wang S L, Yin J Y, et al. Flexible meta-

Applied Sciences,

surfaces for multifunctional interfaces[J]. ACS Nano,
2024, 18(4): 2685—2707.

Gupta E, Bonner C, Lazarus N, et al. Multiaxis
manufacture of conformal metasurface antennas[J].
IEEE Antennas and Wireless Propagation Letters,
2023, 22(11): 2629-2633.

Yi H, Gao X Q, Chang F L, et al. Ink-jetting-based
conformal additive manufacturing: advantages, oppor-
tunities, and challenges[J]. International Journal of
Extreme Manufacturing, 2025, 7(3): 032002.

van Osch T H J, Perelaer J, de Laat A W M, et al.
Inkjet printing of narrow conductive tracks on
untreated polymeric substrates[J]. Advanced Materi-
als, 2008, 20(2): 343-345.

Bonaccorso F, Bartolotta A, Coleman J N, et al. 2D-
crystal-based functional inks[J]. Advanced Materials,
2016, 28(29): 6136—6166.

Finn D J, Lotya M, Coleman J N. Inkjet printing of
silver nanowire networks[J]. ACS Applied Materials &
Interfaces, 2015, 7(17): 9254-9261.

Adams J J, Duoss E B, Malkowski T F, et al. Confor-
mal printing of electrically small antennas on three-
dimensional surfaces[J]. Advanced Materials, 2011,
23(11): 1335-1340.

Zhang S H, Bai W X, Meng L, et al. Hybrid additive
manufacturing of high-quality polyetheretherketone
(PEEK) -Ag conformal circuits by a laser in-situ crys-
tallisation assisted fused deposition modelling and
laser micro-cladding technique[J]. Virtual and Physi-
cal Prototyping, 2025, 20(1): €2536563.

Yang J U, Cho J H, Yoo M J. Selective metallization
on copper aluminate composite via laser direct struc-
turing technology[J]. Composites Part B: Engineer-
ing, 2017, 110: 361-367.

Zhang J H, Zhou T, Wen L, et al. Fabricating metal-
lic circuit patterns on polymer substrates through
laser and selective metallization[J]. ACS Applied
Materials & Interfaces, 2016, 8(49): 33999-34007.
Zhang H Y, Zhang J H, Su G H, et al. Ultraviolet

.62.

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

photodetector on flexible polymer substrate based on
nano zinc oxide and laser-induced selective metalliza-
tion[J]. Composites Science and Technology, 2020,
190: 108045.

Xu H R, Zhang J H, Feng J, et al. Fabrication of
copper patterns on polydimethylsiloxane through
laser-induced selective metallization[J]. Industrial &
Engineering Chemistry Research, 2021, 60(24):
8821-8828.

Zhang J H, Zhou T, Wen L. Selective metallization
induced by laser activation: fabricating metallized
patterns on polymer via metal oxide composite[J].
ACS Applied Materials & Interfaces, 2017, 9(10):
8996—9005.

Zhang J, Feng J, Jia L Y, et al. Laser-induced selec-
tive metallization on polymer substrates using
ACS

11(14):

electronics[J].
2019,

organocopper for portable
Applied Materials &
13714-13723.

Zhang J H, Zhou T, Xie Y, et al. Exposing metal

Interfaces,

oxide with intrinsic catalytic activity by near-infrared
pulsed laser: laser-induced selective metallization on
polymer materials[J]. Advanced Materials Interfaces,
2017, 4(23): 1700937.

Xu H R, Feng J, Xiao C C, et al. Autocatalytic laser
activator for both UV and NIR lasers: preparation of
circuits on polymer substrates by selective metalliza-
tion[J]. ACS Applied Materials & Interfaces, 2022,
14(27): 31411-31423.

Xijao C C, Feng J, Xu H R, et al. Scalable strategy to
directly prepare 2D and 3D liquid metal circuits
based on laser-induced selective metallization[J].
ACS Applied Materials & Interfaces, 2022, 14(17):
20000—20013.

Xiang H Q, Zhou Z C, Yang Y, et al. Fabrication of
metallic patterns on ordinary polymer substrates by
laser direct activation and electroless plating[J].
Surfaces and Interfaces, 2022, 33: 102209.

TR . WOk XVE G R £6 ) 1E 3L 8 5 R B (L
HREBARWIF (D], : 0 R, 2023.
Ratautas K, Vosylius V, Jagminiené A, et al. Laser-
induced selective electroless plating on PC/ABS poly-
minimisation of thermal effects for supreme
processing speed [J]. Polymers, 2020, 12(10): 2427.
You J L, Chang C P, Pu N W, et al. Electroless plat-

mer:

ing of a 5G copper antenna on polyimide patterned


https://doi.org/10.1109/LMWC.2013.2264658
https://doi.org/10.1109/LMWC.2013.2264658
https://doi.org/10.3390/app10093082
https://doi.org/10.1021/acsnano.3c09310
https://doi.org/10.1109/LAWP.2023.3282556
https://doi.org/10.1088/2631-7990/ada8e6
https://doi.org/10.1088/2631-7990/ada8e6
https://doi.org/10.1002/adma.200701876
https://doi.org/10.1002/adma.200701876
https://doi.org/10.1002/adma.200701876
https://doi.org/10.1002/adma.201506410
https://doi.org/10.1021/acsami.5b01875
https://doi.org/10.1021/acsami.5b01875
https://doi.org/10.1021/acsami.5b01875
https://doi.org/10.1021/acsami.5b01875
https://doi.org/10.1002/adma.201003734
https://doi.org/10.1080/17452759.2025.2536563
https://doi.org/10.1080/17452759.2025.2536563
https://doi.org/10.1080/17452759.2025.2536563
https://doi.org/10.1016/j.compositesb.2016.11.041
https://doi.org/10.1016/j.compositesb.2016.11.041
https://doi.org/10.1016/j.compositesb.2016.11.041
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1021/acsami.6b11305
https://doi.org/10.1016/j.compscitech.2020.108045
https://doi.org/10.1021/acs.iecr.1c01668
https://doi.org/10.1021/acs.iecr.1c01668
https://doi.org/10.1021/acs.iecr.1c01668
https://doi.org/10.1021/acs.iecr.1c01668
https://doi.org/10.1021/acsami.6b15828
https://doi.org/10.1021/acsami.6b15828
https://doi.org/10.1021/acsami.6b15828
https://doi.org/10.1021/acsami.6b15828
https://doi.org/10.1021/acsami.6b15828
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1021/acsami.9b01856
https://doi.org/10.1002/admi.201700937
https://doi.org/10.1021/acsami.2c06855
https://doi.org/10.1021/acsami.2c06855
https://doi.org/10.1021/acsami.2c06855
https://doi.org/10.1021/acsami.2c06855
https://doi.org/10.1021/acsami.2c06855
https://doi.org/10.1021/acsami.2c01201
https://doi.org/10.1021/acsami.2c01201
https://doi.org/10.1021/acsami.2c01201
https://doi.org/10.1021/acsami.2c01201
https://doi.org/10.1021/acsami.2c01201
https://doi.org/10.1016/j.surfin.2022.102209
https://doi.org/10.3390/polym12102427

FA2EH 5

THGE, T PP BRI = 4RI 3 F 2R B G BOR IO Te it e

RS ETS -

(44]

(45]

(46]

(47]

(48]

(49]

(50]

(51]

(52]

with laser-induced selective activation and curing of
metal-organic catalyst[J]. Applied Surface Science,
2022, 599: 153990.

Wu L X, Meng L, Wang Y Y, et al. Fabrication of
polyetheretherketone (PEEK)-based 3D electronics
with fine resolution by a hydrophobic treatment
assisted hybrid additive manufacturing method[J].
International Journal
2023, 5(3): 035003.
Xiang H Q, Nie J K, Zhou Z C, et al. Selective metal-

lization on ordinary polymer substrates by laser

of Extreme Manufacturing,

direct activation of copper phosphate or nickel phos-
phate[J]. Langmuir, 2023, 39(5): 2063—2072.

Zhou H L, Qin W Y, Yu Q M, et al. Transfer print-
ing and its in flexible electronic
devices[J]. Nanomaterials, 2019, 9(2): 283.

Feng X, Cheng H Y, Bowen A M, et al. A finite-

deformation

applications

mechanics theory for kinetically
controlled transfer printing[J]. Journal of Applied
Mechanics, 2013, 80(6): 061023.

Feng X, Meitl M A, Bowen A M, et al. Competing
fracture in kinetically controlled transfer printing[J].
Langmuir, 2007, 23(25): 12555—12560.

Yan Z C, Pan T S, Xue M M, et al. Thermal release
transfer printing for stretchable conformal bioelec-
tronics[J1. Advanced Science, 2017, 4(11): 1700251.
Lee C H, Kim D R, Zheng X L. Fabrication of
nanowire electronics on nonconventional substrates
by water-assisted transfer printing method[J]. Nano
Letters, 2011, 11(8): 3435—3439.

Lee C H, Kim D R, Zheng X L. Transfer printing
methods for flexible thin film solar cells: basic
concepts and working principles[J]. ACS Nano, 2014,
8(9): 8746—-8756.

Zhao J H, Guo Y, Cai L L, et al. High-performance
ultrathin BiVO,
dimethylsiloxane substrates for solar water split-

ting[J1. ACS Energy Letters, 2016, 1(1): 68-75.

photoanode on textured poly-

(53]

(54]

(55]

(56]

(57]

(58]

(59]

Cheng H Y, Wu J, Yu Q M, et al. An analytical
model for shear-enhanced adhesiveless transfer print-
ing[J]. Mechanics Research Communications, 2012,
43: 46—49.

Saeidpourazar R, Sangid M D, Rogers J A, et al. A
laser driven micro-transfer

prototype printer for

printing[J]. Journal of Manufacturing Processes,
2012, 14(4): 416-424.

Saeidpourazar R, Li R, Li Y H, et al. Laser-driven
micro transfer placement of prefabricated microstruc-
tures[J]. Journal of Microelectromechanical Systems,
2012, 21(5): 1049-1058.

Harnois M, Himdi M, Yong W Y, et al. An improved
fabrication technique for the 3-D frequency selective
surface based on water transfer printing techno-
logy [J]. Scientific Reports, 2020, 10(1): 1714.

le Borgne B, de Sagazan O, Crand S, et al. Confor-
mal electronics wrapped around daily life objects
using an original method: water transfer printing[J].
ACS Applied Materials & Interfaces, 2017, 9(35):
29424-29429.

Xu X, Davanco M, Qi X F, et al. Direct transfer
patterning on three dimensionally deformed surfaces
at micrometer resolutions and its application to hemi-
spherical focal plane detector arrays[J]. Organic
Electronics, 2008, 9(6): 1122-1127.

Zhang S, Wang B, Jiang J J, et al. High-fidelity
conformal printing of 3D liquid alloy circuits for soft

electronics[J]. ACS Applied Materials & Interfaces,
2019, 11(7): 7148-7156.

EE 5, 1994 F4, 84+, T 2RFHIAF-
B b A i e O = 2 R A B R AR T
CRELEAR .

XIZE GBEEE) B, 1073 F4, 4, #4%,

FENEFHRE I -BM A SR &R =L
FEHRK, . TEREEF R,

63.


https://doi.org/10.1016/j.apsusc.2022.153990
https://doi.org/10.1088/2631-7990/acd826
https://doi.org/10.1021/acs.langmuir.2c03293
https://doi.org/10.3390/nano9020283
https://doi.org/10.1115/1.4023963
https://doi.org/10.1115/1.4023963
https://doi.org/10.1021/la701555n
https://doi.org/10.1002/advs.201700251
https://doi.org/10.1021/nl201901z
https://doi.org/10.1021/nl201901z
https://doi.org/10.1021/nn5037587
https://doi.org/10.1021/acsenergylett.6b00032
https://doi.org/10.1016/j.mechrescom.2012.02.011
https://doi.org/10.1016/j.jmapro.2012.09.014
https://doi.org/10.1109/JMEMS.2012.2203097
https://doi.org/10.1038/s41598-020-58657-5
https://doi.org/10.1021/acsami.7b07327
https://doi.org/10.1021/acsami.7b07327
https://doi.org/10.1021/acsami.7b07327
https://doi.org/10.1021/acsami.7b07327
https://doi.org/10.1021/acsami.7b07327
https://doi.org/10.1016/j.orgel.2008.07.011
https://doi.org/10.1016/j.orgel.2008.07.011
https://doi.org/10.1021/acsami.8b20595
https://doi.org/10.1021/acsami.8b20595
https://doi.org/10.1021/acsami.8b20595
https://doi.org/10.1021/acsami.8b20595
https://doi.org/10.1021/acsami.8b20595

	0 引　言
	1 共形导电线路制造技术
	1.1 柔性膜转移技术
	1.2 光刻技术
	1.3 喷墨打印技术
	1.4 微笔直写技术
	1.5 激光直接成型技术
	1.6 激光活化金属化技术
	1.7 转印技术

	2 共形制造技术综合对比分析
	3 展　望
	4 结束语
	参考文献

