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(A) MANUFACTURE A METAL GRID STRUCTURE BY MEANS OF 3D PRINTING
(B) PERFORM CONDUCTIVE TREATMENT (SINTERING) ON THE METAL GRID
(C) EMBED THE METAL GRID INTO A FLEXIBLE TRANSPARENT SUBSTRATE
(D) SEPARATE THE METAL GRID FROM A HARD SUBSTRATE

(E) EMBEDDED METAL GRID-BASED TRANSPARENT ELECTRODE

AA METAL GRID

BB HYDROPHOBIC LAYER

CC GLASS SUBSTRATE

DD ROLLER

EE ELASTIC AUXILIARY LAYER

FF FLEXIBLE TRANSPARENT SUBSTRATE

GGHEATING PLATE

HH ELASTIC AUXILIARY LAYER (WHICH CAN BE REMOVED FINALLY)

(57) Abstract: The present invention relates to the field of flexible transparent electrodes, and in particular, to a manufacturing method
for an embedded metal grid-based flexible transparent electrode and an application thereof. The method comprises: 1) directly printing
a metal grid-based transparent electrode on a hard substrate by using an electric field driven spray deposition micro-nano 3D printing
technology; 2) performing conductive treatment on the printed metal grid structure by using a sintering process to implement conduc-
tive treatment of a metal grid; 3) separately heating a flexible transparent substrate and the hard substrate to a set temperature, and
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embedding the metal grid structure on the hard substrate completely into the flexible transparent substrate by using a hot stamping
process; and 4) separating the metal grid completely embedded into the flexible transparent substrate from the hard substrate to obtain an
embedded metal grid-based flexible transparent electrode. According to the present invention, the electric field driven spray deposition
micro-nano 3D printing technology is combined with the roller-to-plane hot stamping technology to implement efficient and low-cost
batch manufacturing of large-sized embedded metal grid-based flexible transparent electrodes, and the prepared flexible transparent
clectrodes further have excellent sheet resistance and light transmittance.
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TH 4 RANE|FERERAARGEEREERAERSH: KA “BFKL”
BHAELL, ERERNRERT ARG, L, BAEREA /s, WG
F-I% PDMS M4 8h &, FRHMAXEREN LR (A LE8) , TARKAMRS
PR AN X A AR
52 Hidp) 4

HEE2-4, —MHBNXE KM ZEENCRGFET &, OFLTS

&
e
..

T AR R IRF R ST AR KA 3D ATEP B3R K @ AR 8 M AL L2 44 :

(1) B 6 ETa RAEA AR/ AR, sRH#tTHR, mELATEARE
SRR FFIRBEIRZIE 10min, B a AR GRKE) , FALZ 200nm,
FEATIR AWM. HP, BARETABNDITIGEE RS ARG E S, &T
JG SR NE R ERARE S RS ARG, B, HKET AR ST
B RAANSTIL, RTRESBEEHNXNELE RBGELE,;

(2) By KA S d A (F5 % 1000cps; 442 70%) 4F 4 ATEP A+,
AN T A R A E AR LA, KA IR R AU AR Kk s 3D ATER A AR b

12



WO 2020/233160 PCT/CN2020/072854

TP EZATNARREERELEHN (HLE Sd), FRKERFEEE M,
Hop, ATEP AL R 500V, Rk 5 ARG IEH 50 um, ATFRRZ 500mm/s;
2B ARG AR R F B X R @A A 100mmX 100mm, = AF ALK 10 pm,
Z% 1um, AH20um, FHEO. 5,

TH2: 25 RAAFRALE: FITHFH L2 RAE TR P, &9
KA S R AR, B8N 80°C, B4EE A% 30min.

P B 3. AR B d R P2 B M AR OB F B AT A

(1) BR T4 150mm X 150mm, /£ /& 4 300 um a9:% 9 Pl EAE, FHHI4E48
Bl R~f, BB % 2mm & PDMS % IEAE A 4880 &, £ A2 T ¥ PDMS %12 5 Pl
I ARG &1F 5] PDMS-P| 8 4224y, # 5 ~ 4 28,

(2)FATer & 8 RAE G AL AR B T 300°CHY 3R T, 5F A A e 8RR
J% 350°C) ¥ PDMS-P| 5 & M)A KR IEfRGY 77 KB E B RZ B W25 ML
Lt (R Z 8mm/s) , B WA —289/E A (JEEP A 35kgf) , Pl #AE L 4
T, &5 REEMNHENE Pl FEFP,

T4 NE|FHERAIRE S A SR ARSH: KA “BF 7
BMAELZ, EFREHAMNRSRAEARSH, L, HEREZH 8m/s, mE
F-F% PDMS 3 M40 &, MBI AXERERAELR (ALE9) , TRAKEMRS
e 1T AN e e R A S R R A

PERE K, SR KB SR A 1-4 Bl & 09BN R EME AR A R
FFATMR, R4k 1 T

* 1

# M (Q/sq) #AE (%)
525645 1 0.5 96. 4

13
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523648 2 0.3 95.7
23649 3 0.3 95.9
23645 4 0.4 96.2

Ak T P AA S ARVIRR B RASEAFE (KL 95%) | K7
(0.50/sq) » K @Az (400mmX400mm) # N X 4 & M4 M % 0 AL aY )3k
XA A AR R & 5 IR R AT AR S 3D ATER T LA O R w3
71\ R @RI AbER ) A ARG RS AR R T R BB R, AT I A AR 4w

AR, Am LR B A R 2B Mg wiE, MAIRS T 2K A&
AT, REH HP A AFE, PrREERCMERH TR R
R

VAL BB AR A K o ih o9 R R, AR T IRB A wad, 3T AR
BARAR KB, AFiFT AR S 2 E e T UMK P 35 6945 A Fr RN Z A,
FIAEGERT IS, FRIA#, A#tF, YRS EAFHFORFEEZIA,

14
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FFK P
1, —MHANXS B AR FEEVCRGFET X, A4 EET, atbde

=

T & %
(1) F4&&Ek R4 EV AR 1E R LI FHTAMS 3D 4TEFH R,
VA Bl 2B A S BT AR AT, ERAARLBZITH LS ER
A& O AR

(2) 2B RAFELHE: KRABRELENITHNEE RRLEHEITF
Wi A, EINEE M FEL;

(3) Frep MARNE BIRERERAHKRT  FFLMERH KA
R A R BR R ERE, RAREGNTE, FRFER LGS ERAKLEHNT
AN B F AR

(4) &R ERAEARSZH: RABFAMBAELL, BT LM NEE
&P RS R AR SR AHES S, PARAXSE RS EZEENERK;

P i R 6P T AR 0K 4Rt -F B R R T E

2. de AR R R N ARSI T A, REEAT, FH (1) F, LR
MR EABEZETEBRKALE; 2 F, ERAFRGEDHEFKEE,

ik, PFAFKEROFER T RBIEE., AL aaRE. HF/
T

R, B HoKE L4 2 & 6 B 200nm-50 wm.

3, Ao A BK BTRWRE Tk, BB EAET, % (2) b, Frligs

I8 IRERE, SERE, LTRE, RS, wibksd, Kk,
ﬁﬁ }G% é{’/m 13@7’7 80— 500 C.

4. el R B RS E TR, A& EAT, S % (3) 9K
LY RO RAFEMERAFNK, HARMEAFERE NS E, EATRK

15
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BT E S FHENARAN S, Bk = A0 JRRERAE
P& AT R A0 B — R IR, A FIARAS TG A8 R M A B R 69 2 M 1 A AR AR
EAEREGEERMEEM L, BEMREY, FREAMNKTHRTN, 25
P A& 25 AN E A

Rk HL, FTLBRAE PR A A 2-8mm/s, Bt R A AR 69 A HOB & A 80°C
-300°C, Ffif & AT KA Ao 308 & A 100°C-350°C,

5. A Al &K TR Tk, HFEAET, % (1) F, Prireg
KA OIS HARBRF R, RARRFEEA. ARAREFEEA, Hik
Hou, PR ATER Ry & 6 B 4 1000-80000cps ;

KikH, FH (1) F, A IDITHFH I LI EAKA: & /& 500-3000V,
"k 5 A MG 3E 8 50-500 um, 4TFPiR A 20-500mm/s.,

6. de A Z KN PrifegwlsE ik, Raftee T, $K (B) +, M ER
FPAKOFERRT: R R_FRC BB, RA VRO R, R
BBE. RACH. REtEhk., RN, REBEBIETOEE—H,

7. e BABRKN PriRe sk, AFEET, RS KR (4) 9BAKYS
HH: RABFIBRELL, EBRENHRERR IR H,
R, Rk, PTEBALR B A 4-8mm/s,

8. Al B KN T e RIE Tk, R4 AT, $H (1) F, Prdrep
MeRRNAREAE: &M, EFH., 28, £F%, SUH. AP OEE
— A R IUAF s

Rigd, T (1) F, AERFAROERIB, £A FHHEES—H,

9. Ao AA) B K -8 AE—ATEA) TR B FOHBUNKXEE RNAFHRERE

o
16
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10, JeA A &K 1-8 HE—HPTE Y T ik An/ RAm A F) £ K 9 P dg i N X,
8 A& M E AR k42 . OLED, & 7. T F BX & EH ek,

FHRA, EMI BicE. EREBE KM, FRFHRTHE A,

17
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