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Room- and low-temperature sinterable Ag nanoparticles, FlowMetal®
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Abstract

Silver nanoparticles can be sintered at room- and low-temperatures as a result of melting point depression and size

effect. It is the key technology for industrial usages of silver nanoparticles not only to prepare nanoparticles but also

to keep dispersing nanoparticles into inks or pastes for practical lifetimes. Dispersing technology, which originates

in rubber and elastomer compounding technology in Bando, is one of our core technologies. Here we show our

silver nanoparticle dispersing technology and some applications, for example, metallic circuit patterns, RFID

patterns, TFT applications, and die-attach materials for power LED and power semiconductor devices.
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Figure 1 SEM images of Bando FlowMetal® printed on a glass substrate (left),
and heated at 120 “C (middle) and 150 C (right).
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Figure 2 Photo (left) and SEM image (right) of Bando FlowMetal® printed
on a specially made substrate and dried at room temperaure.
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Figure 3 (a) Printed CNT TFT array on a transparent flexible plastic film of 15 x 15 cm2.
(b) Micrograph of a printed CNT TFT. (c) Scanning electron microscope image of CNT film.
Copyright (2013) The Japan Society of Applied Physics.
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Figure 4 Grid pattern (left) and RFID pattern (right) prepared
with Bando FlowMetal® by a flexogragh printing.

Figure 5 Optical micrographs of inkjet droplets of Bando FlowMetal® on a untreated PET film (top left)
and a hydrophilic treated PET film (top right). 3D image of a thin line pattern (bottom).

5 ER~ KRGS /KT DICH

LHtCld, ZORR~KRESEEEF S KT 2o H
LCEIZZOOHBICIANT 72BN LT T b,
Qe 7) 7y R L7 hO= 7 A COEEN B
MELIZA Y7 THY . 9V EDIX LED /%7
—TNA AD KD R Ty TORA R HE L)
—ANTHb, 7Ty FTL 7 hua=7 AD5H
TS VBT PEHZEDTVWEREREHIE, 7L
XFLUTNVREFTNNAAPRERTEL720TH 5,
FAEZTLIF I TVETAATLA, 2o E0E
TTNAARER]T L7200 @B0HEMEE R DL T L X
7V TFT ORI HHED TWDH, K313 B4R
BEAETESR S /W1 A v 7 2 T ARREIRIO O & D
THho7LFVEHRIZ L > TEBREE L 72 Bl #
CNT-TFT 7 4 VW A TdH 52, T @ CNT-TFT I,
157cm?/Vs OEWEEIE, 10¢0E Wt > T 7t %E

w726

ZFofzd . EWHEEERED X ) RHESEETE 5
10um OMFIET /8% —> ("4 /) <. RFID /%%
— > (MAFR) 2T 5L 4% 4 > 7 I3THET
Hbo WIERDAREIZTE LA 7Y =y NN,
A 27Ty by FOFFEIZ X o THIHY A AH58k
F 275, EMOEMPLEIC L > THHHIA Aoy
PO UATEECH Do M5 IERERED RS 2
HOEMIZFE LA Y27 Y2y by RE AT L4
FORTA 7 IR L72#E T4 vy = Tdh
%o FRMHED PET (57K L) TR A XA 35
um THDHD, BRI AT 572 PET Tl 60 um
ot U5HE)e A7V xy FEIRITH 71
F VRO & 9 A RERIC b L i 7 B % 3R
VAT 7212 id, b, FIRIGfRc@ L7 1~ 7 Bk
WLBEE R BN, A ¥ 7 Rk & T 5 720 OUIFA
X BT OnEREE T BAL SRV, ST

BANDO TECHNICAL REPORT No.19/2015



dF R ORENS A 7 OfEFTFT—E L THK
T > TCWh 720, IR L 2 Wik T
H5bo

BRSO B#ISEBRBOFR 22T TR &
BEAICHEMNT AL TEL, /8T —=F3f 2508
7 — LED [ZHW SN E P8R T v T id, B
MICHAT 27200 TR <L B, BRAMICLERT 5
CENRDHLNAED, NANT —fLIZONTERE N
BMFEEDS E2S 5 T b JERMDN TV IZARZIE
A& BEE A AL CTEAT 5720, IEGRE L B
I T A EHAERED LTS 28R b, —H,
RBERG SR T/ KT ORI B R IC I V 7 8o
BN IC IR B 720, AR TIEARTRETH %
TNEAIRE L BV BRE AW S5 2L TE
bo TO72O, FTFFNAT—LL T 5 PER
TINA ZDOFAEIR T /R FidiE & vz b,
YT LHT S RFR—A N EHANT, & T

IEiaiRESE

By

$4800 5.0kV x500 SE(M) 100um

Figure 6 Cross-sectional SEM image of a sintered silver
layer prepared with Bando FlowMetal® after 1000
cycles of a 200/-40° C thermal cycle test.
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