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(57) Abstract: A method for manufacturing a copper and
silver metal conducting film and use thereof in a printed
circuit board, which belongs to the technical field of ma-
terials. The manufacturing method comprises the follow-
ing steps of adding a copper salt and a photo-initiator into
a solvent for being dissolved under dark conditions, and
placing the resulting homogeneous solution into a reaction
vessel; placing a transparent substrate on the reaction ves-
sel to bring the transparent substrate in contact with the
homogeneous solution; irradiating the reaction system by
a light source matching the absorption wavelength of the
photo-initiator to generate a photo-reduction reaction, and
allowing reduced copper particles to attach to the surface
of the transparent substrate; performing a silver salt solu-
tion immersion treatment on the substrate with copper at-
tached, and finally obtaining the copper and silver metal
conducting film on the transparent substrate. When a mask
is used, a patterned copper and silver metal conducting
film can be obtained. Good conductivity can be realized
without high temperature annealing and other complex
post-treatments in the present application, and thus the
manufacturing method can be widely applied to various
transparent substrates and is especially advantageous to
heat-sensitive substrates which have difficulty in with-
standing a thermal treatment, simplifying the manufactur-
ing process of the circuit board, and reducing the costs
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DCIAFIE RN 2. 2 um.
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K8

(1) % 0. 129 STEALAAMBIF 0. 24 50 MR AT 20mL LB, 4
B S5 REEAIRIEE RN 14, RABAGE, BB FINAEE &
1173 (- FH-2-HE1-FKE-1-AD) 0.32 70, WEFE5T KFBIEER
PN 1:2, REII5) . B SEHEN TV LM B TR, 78 i)
[ 7 5

(2) BE)o BMWAWE PR R R O MRS (PET)

(3) 7225 FH 365nm P KM LED EOGIRMS 5nin, SGRIRIE N
50mW/cm’, 'EMEWETEM G PET B - T — B4 B AR,

(WM A R PET EEAF7E 0. Imol/L B RE SR AL BE 205
o, AEPET Beff FA5 2| T —EZHeR R T B

PET A L RYdesR &/ TR BEIE Y 2.56 X 10°Q «m, SIS
FEJE N 1.6 um.

K19

(1) ¥ 0. 185 TaYERAAABNF 0. 24 TL ZBENZ IR T 100l 2 W, %A
B SRR EE RN 14, WBEBAG, BN FINAGE] K5
1173 (- FH-2-HE1-FKE-1-AD) 0.32 70, WEFE5T KFBIEER
PN 1:2, REII5) . B SEHEN TV LM B TR, 78 i)
[ 7 5

(2) BE)o BMWAWE PR R R O MRS (PET)

(3) 7225 FH 365nm P KM LED EOGIRMS 5nin, SGRIRIE N
50mW/cm’, 'EMEWETIM G PET B _F I T — 24 B AR,

(4) ¥ WA HARR Y PET JE444E 0. 01mol /L RS BRER VA VR B AL T 5
200s 5, /£ PET 34 AR T —EHeR &R FHME,

B 4y PET Babf [l & A0 R & 8 T B, Y B SR BB 5 i 1
RETlE . ZHUAE, iR (3) BIRRBL, af MERMRTER—EH; &
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R (1 pEREAEE, A DIEREMERHIEN —EMHeR &R FHBE, H
LR MG A S BHRER (5.32%) .

PET b FRUdesR & m TR By 1. 77X10°Q «n, SN
RN 2.3 um.

SETE110

(1) ¥ 0. 180 TTAYERARAAIBIF 0. 41 30— ZBERE VAR T 10mL H R,
Wi SRR B A BE AR EE A 1: 4. JRE A G, R FInAET &7
1173 (2-F3F-2-HH-1-F=FH-1-TAE) 0. 32 70, HEF 5T KT HIEE R
PR 1:2, WA ¥R B HEN TV S M i BT R 78 i s
[ 7 5
(2) BE)o BWAE LRI R R 4 lENg (PET) 5,
(3) #8508 FH 365nm K LED WOGURRBSS 15min, YGHETRAL N
50mW/cm’, EWEWIEMIAY PET FIERR T — 2 &R
(4) ¥ EAHER PET FFLE 0. Imol/L BIAYFRERIE MO TR BiAL BE
40s. FRZFEPET Liils TR &R T .
PET At FAM@R &8 FHEA BN 1. 77X10° Q om, & IIFF AR
EN2.3um,.
¥ PET Hebf FREMEAQR S8 FHRBNH T HEgh (4. 5V B HRIE,
NIV, HED , HERTERUBES, /NI,

ST 11

(1) K5 0. 195 SLAHBRAAAIBIF 0. 32 50 = LBENZ M T 10nL LEE
B SRR B A BE AR EE A 1:3. JRE A G, R FInAET| &7
1173 (2-F3F-2-HH-1-F=FH-1-TAE) 0.32 70, HEF 5T KT HIEER
PR 1:2, WA ¥R B HEN TV S M i BT R 78 i s
[ 7 5

(2) WE )5 BNGEwAE B, Ay SR MECE ME WAE
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T B HE

(3) {E%iR FA 3656nm VAR LED HDOGIRIEYES 15min, JGHESRE A
50mW/cm’, BT IE AN A B 38 _ T R 1 AN AE TR 1Y) 4 8 A g

(4) ¥4 W35G 5 BB IRIBAE 0. Imol/L IR ERAR AW TP s AL HE 105,
I ALY EHe T ANE TR iR 4 )8 5 i .

PerHEM I R R eiR &8 F B FBRH Y 1. 70X 10° Q om, & BT
DCIAFAE RN 2. 8 wme

Wy rsibr R R HesR 48 T BN A Tk (A~ 3V B

YR, WASFRIEE LED 4T, H4&ET) , HEEERUER, RABEIEIEM LR
MR 48 T I A AR 26k, FTLAAE 4.5V R R ASFIBEH) LED
INT S

ST 12

(1) ¥ 0. 130 S EALHATBIFA 0. 42 50 = LBERNZ M T 10nL LR,
BB S5 R 2RB AR B AR EE N 1:4. JRG A G, BESM FInAE5 &)
1173 (2-F23E-2-HF- 12K - 1-TAFD 0. 24 55, HEF 5651 RABIEER
FEoN 12105, A5 o W OV BN T VR & S il B TR v, e
MNEILP

(2) BEja ENAEHE RN R ZWR O RS (PET)

(3) iR T AR S 10min, SERGRE Ty 20mW/cm®, B WV I 1)
) PET JEE BB BT — 24 R A s

(4) K5 IEA AR PET 5K 4E 0. Imol/L B)AHER BRI W P IZ AL R
10s, 4L PET bifiles THeR a8 = Bk,

PET b L RdesR & m TR BEIE Y 2. 21 X10°Q «n, SN

RN 2.1 um.

SCTEfI13

(1) #4 0. 150 SCREAHIAELF 0. 42 56— LB WEFHE T 100l ZEEH,
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B 5 R RBIAI R B R N L4 WRA A G, BREMF T ho 65 &
1173 (- FH-2-HEA-FKE-1-AD 0. 24 77, WEFE56T KFHIEER
PN 1:2, REII5) . B SEHEN TV LM B TR, 78 i)
[ 7 5

(2) BaJa ENAEE FRIRIREE (PC) B,

(3) fE=IR NG S 10min, SEHEGREN 20mW/cm®, S5 GV TN
fr) PC JBE LB 1 7 — B2 & SR A e

(¥ M AL B PCEEMAE 0. Imol /L BYRSFRAR 7AW ISR AL L 10s
IREAE PC Ll THeR &8 TR,

PC At FRIHeR &R TR HEE Y 2. 23X 10°Q on, &M (IS
EN2.1um,.

SETHEf 14

(1) ¥ 0. 129 SR AT BIFA 0. 42 50 = LBENZH M T 10mL HEEH,
B 5 R RBIAI R B R N L4 WRA A G, BREMF T ho 65 &
1173 (- FH-2-HE1-FKE-1-AD) 0.32 70, WEFE5T KFBIEER
PN 1:2, REII5) . B SEHEN TV LM B TR, 78 i)
[ 7 5

(2) BE)Jo BMWAWE PR R R O MRS (PET)

(3) #8508 FH 365nm K LED WOGURRBSS 15min, YGHETRAL N
50mW/cm’, 'EMEWETEM G PET B - T — B4 B AR,

(1) ¥HEA L PET 746 0. Imol/L BFIRYFRER AW IR AL 10s
I &AL PET Ll 4& T HeR &8 T k.

PET b L RdesR & TR BEIE Y 2. 06X 10°Q «m, SN
RN 2.3 um.

ST 15

(1) ¥4 0. 149 FEALRBIF 0. 42 7 Z W EEMAT 100l 28,
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B 5 R RBIAI R B R N L4 WRA A G, BREMF T ho 65 &
651 CRAAMLDUTEED 0.38 70, MBS 505 kAR 1:1.5, BE
BI5) e KRB HENR UG IR HI I RS b, R 78 6 U

(2) BE)G EMGAWE FRIEE (PP B, IFE PP 5%WIRZ iR E —
RS ES=RE IR

(3) 758 N H 365nm K LED SOGURRBSS 10min, YGHETRAEL N
10mW/cm’, "EREVREM B PP L 1T — Z R R & 8 4R

(4) KA P EAGARRE R PP AL 0. Imol /L BN R AR M T iR B AL R
20s I ZAAE PP L% T A MFE E R R &R T Bk,

PP M AR eR &8 T HABL A HREN 2. 35 X 107 Q *m, HFMX
MASREE N 1.9 wm.

ST 16

(1) #4 0. 262 g == BRI A B 0. 12 3¢ LABENEE T 10ml. L BEH,
BB 1 SRR B EER N 2. WBAHAIG, BEOGEE R InAOGS] K
1173 (2-F23:-2-H - 1-2RE-1-TA8D 0. 16 3¢, HEF 5651 KARIEER
PN 1: L, WAIE o BB N TV S O M B T RS v, 7 i A
[ 7 5

(2) BRI I,

(3) #8508 N H 365nm JEK ) LED WEOGURRBSS 10min, YGHETRAL N
50mW/cm’, EMER M A B LI BT — 2 &R

(4) KB A BTEFAAE 0. Imol/L B RSFRER IS T IR Bk BE
10s B AALIEIE 28 TR & J8 T .

PWIEEM LR &8 FHBRHBEEA 1. 97X 10°Q «n, &I CIIE
JEJEA 2,05 Lm.

SEHEBI 17

(¥ 0. 262 TR E BB 0. 41 7 — 2T 10mL 28,
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W T SRR R B R A 4. BB IS IG, BB FINAOES &5
Bias R (0. 212 3 /N, N-ZHEWFEZ 0.073 7)) , WEF5651K
FURIEEIREE N 101, TRE5] . BRI BEN RS LG HI R, JF
FE T AN U

(2) 'BWEHWRE AL,

(3) {0 FHAEER B 15nin, JCHEERE A 40mW/en®, "EMETR
T B B3 B b T — B & R e

(4) KB A BTEFAAE 0. Imol/L B RSFRER IS T IR Bk BE
10s B AALIEIE 28 TR &8 T H .

PWIEEM LR &8 T BB 2. 05X 10°Q «n, & CIIE
RN 2.3 um.

SKTiEf18

(1) ¥ 0. 129 S @ALEABELF 0. 42 78— ABEREHE T 10ml. LEEH,
B 5 SR B B BE R EE N 1040 IRG IS G, R4 TImMAJET| &5
IR 0. 36 55/N, N- IR AZ (0. 146 50D , BB F 5651 KR EE
IRECN 1:2, WRAIE] . ¥ B BEEN T VU5 L0l I UTRE e e
AN TUTRE

(2) BE)Jo BMWAWE PR R R O MRS (PET)

(3) 758 N H 365nm K LED SOGURRBSS 10min, YGHETRAEL N
10mW/cm’, EMEWEIMAES PET EFE BT — 24 B,

(4) ¥ EAHEE PET FFLE 0. Imol/L BIAYERERIE MO T I B AL BE
300s R ZAE PET Effill#% T HleR <8 3 Bl

PET b L RdesR & TR BEIEY 1.87X10°Q «n, SN
RN 2.9 um.

ST 19

(1) ¥4 0. 129 FEALRBIF 0. 42 7 Z W EEMAT 100l 28,
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Wi SRR B R BE AR EE A 1: 4. JRG IS G, R FInAET &7
1173 (2-F3F-2-HH-1-F=FH-1-TAE) 0. 32 70, HEF 5T KT HIEE R
FeoN 1:2, G5, IEBEAT R B 20min. K N IFRAL BRI
NEANFVUSE O H TR, FEFE i A A

(2) BE)Jo BMWAWE PR R R O MRS (PET)

(3) {E%R FA 3656nm VAR LED HDOGIRIESS 20min, JGHETREE A
50mW/cm’, EWEWEMIA PET EF BT — 2 & RAR R,

(4) ¥ WEA R PET FEFLE 0. Imol/L BIAYER AR MU H 2SR
IR EE 300s f4AE PET 4 TAHeiRG B S .

PET b L RdefR & m TR HBEIEY 1.81X10°Q «n, SIS

FREJE N 3.8 um.
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B OA & K B

1. AeR e R Hl s 07k, R TR~ 2D IR.

(1 AEBOEEM T, BTN DR, FriFiM
U SN ZE 4% T 5

(2) KiE IR T OB g L, B U AT L I 15 2 AR T Ak

(3> F56 31 AR AR 3G BN DGR IS E U B b, it
RADGEIF IR, 30 5 B <5 8 AR 5 B B A28 W LA 2 T

(4> XP2598 (3D A5 B8 A R A S HEAT IR S IO LA B, <&
JEH AR AL A B IR S ON, B A ALE V] B R ROR &8
HL

2. ARABBURNEOR 1 &Ik, HRFIEAE T

PR EE N TENLER . AL & P i) — R e A B A A B AR
HONFALH . BRRA . BIRAA . RALH . AR . SRR, IR, il
HiE R A SO R A AR B 28 5 EhiE AN Cu(R),, Heh RV E BN A
IO BRI S YBRERI ST, n=1-3.

3. MRIERURIEER 2 ik @77k, HRMEAT: D3R (1D A2
QEMEMA%%,%%5%%?%@%%%1@;%%%%%@ﬁ%:

Nmm,ﬁ$mﬁﬁ%,nﬁyﬁ;ﬁﬁﬁmmw%@ﬁﬁzR/l%ﬁ
RamSOaH - oh R, Ry ROARHE . R AR SRR

4. MERURIE R 1 TR BT, FURHECE T ATl R 1
ZURRIEE R F) A3 RN E F ARSI KA, 68 R F e
FHIBEIRE 1-3. 6Bl RIS R AT R . %
WEBEK T, o RS EEI . o R . SRR B/
B B MR/ AU . RN IR WA/ IRGRRE | B e B R TR
B, FALEEEL. COSALEAIE . STLBUAE. TOEEREL . ALK,
FAAT B P — PR 2 b

5. AR RURIER | Bk, HUSEE T B (3 b, FRd
TR 200-900 nm, SRR 1 FOERE] 1 /N, SRBIEEEA
10-40°C.

6. AR R 1 Frk i 71, FRIEE T BEARE R SE
B2, LK B R 138 W o A
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7. WRABBCRIE R 1 Ik @777, HRHEAE T 28] (O b, |/EN
TALER . BHLERMGE G P —FhE LM A S BiaEH: MRE. W
AR, BiRER . TR . WMERE. 4R, WM. WEMmRIR. Wl
W, BEAHAg (R ., n=1-5, P RASEMLEY. BELEY.
TR HAL A WA R BR AL S 4D o

8. WA ALF IR 1 ATk 7 vk, HAFIEAE T BEBEHIRE N
0. 001-10mol/L, RFACEERINTIE]A 1 FPE] 1 /N .

9. HHEACH ELR 1| iR gy hil 27, HRHMEA T, Frikin Ak, B
VT BRI N, N-Z R T . R AR b B R R LA

10, N FHBCHER 1 AR B i 2 77 il & B RHE S & R S A6
BEL T HL I AR PR R BE AR BRI BB A
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