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NANOMETAL INKs are produced by the Gas Evaporation Method. These newly
developed inks consist of metal nanoparticles dispersed stably and not aggregated
in some organic solvent. The inks enable to form electro-conductive fine patterns
directly by printing processes such as ink-jet printing.
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ITO Ink for Transparent Conductive Films

ITOF/XFIA>Y (vORFEYBR) AV IV Ty NIALT
ITO NANOMETAL INK (Solvent: Cyclododecene) Ink-jet Type

ITOF/ AZIA>VIc&D230CHETODITOREZRRELE U .
ITO NANOMETAL INK enables to form ITO films at the curing temperature of 230°C.

BITOF/ XZ 1> VDR FDTEM & BITOF/ X571 > Utk (B%)
FERIE4ANm Specification of ITO NANOMETAL INK(Standard Grade)

TEM image of nanoparticles in ITO NANOMETAL INK
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Average particle size is 4nm R : 20wt% i 0 D lners

Concentration: 20wt% i Viscosity: 5 ~ 10mPa-
B voORTREY :
Solvent: Cyclododecene

BERL A ED—B (2 ERREBERR)
An example of the curing condition (2-step Annealing)
QFE (EZ) Rk :230°C x60min-8Pa
Annealing in vacuum of 8Pa at 230°C for 60min
O KT : 230°C x30min
Annealing in air at 230°C for 30min

[EE Film thickness : 200nm

BT =N =] 9
Curing temperature in vacuum (8Pa)
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BITOF/ AFIA >V VEDKREREE & LLiEH & DRERFR
230°CHERLh AT BITOF/ AZIA vV EDEBE
Electric resistivity vs. curing temperature in vacuum of Transparency of ITO NANOMETAL INK films
ITO NANOMETAL INK films Transparency as high as 90% at the wavelength of
Curing temperature as low as 230°C 550nm
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*FEBRCERET D ENH D ET, *Specifications are subject to change
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Electro-conductive Ink for Fine Patternlng,“Ag”Serles

AgF/ AT LT (ML YR

AGF/ RAFIINAV I (TRITHAYBR) A9y NI4T
Ag NANOMETAL INK (Solvent: Toluene)

Ag NANOMETAL INK (Solvent: Tetradecane) Ink-jet Type

AgF/ AFINA 2 VIcE&D230CHRETDAgREREZRRLE UL,
Ag NANOMETAL INK enables to form Ag films at the curing temperature of 230°C.

BAQF/AFIAVIRICHERT B Ag T/ RIFDTEMEK WYYy Mok DBEEFRKL I AgEiR

TEM image of Ag nanoparticles dispersed in Ag electronic circuit pattern formed by ink-jet printing

Ag NANOMETAL INK

BAg7F/ AFIA > VEDHIER
Electric resistivity vs. curing temperature of
Ag NANOMETAL INK films
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Ag T/ AT A > D iR (230°ClER)
B Ew®wmmm®w i Agelectronic circuit pattern directly on a Pl
substrate by printing with Ag NANOMETAL INK
using |nkjet equipment (cured at 230°C)

BAgF/ A7IL1 > VEDFIB-SIM &
(230°ClERR)
FIB-SIM image of Ag NANOMETAL INK film
(Cured at 230°C)
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Film thickness 1 um
B e © 60min.

Curing time: 60min.

Ag/NILZ1.6uQ-cm

Ag bulk 1.6 uQ-cm
primer layer

lum

BT Resistivity (1 Q-cm)
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200 250

EFAEE : 58wi%

Ag concentration: 58wt% Density: 1.7g/cm®

#E © 10mPa-s
Viscosity: TOmPa-s

. . . . . Viscosity vs. temperature of Ag NANOMETAL INK
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*FPEBCEREIT B ENH D ET, *Specifications are subject to change
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Low Temperature Curing Silver Ink,“L-Ag”Series

L-AgF/ A1 > (ML VBE)

L-AQF/ RINA VI (TR ThYBR) A0y 94147
L-Ag NANOMETAL INK (Solvent: Toluene)

L-Ag NANOMETAL INK (Solvent: Tetradecane) Ink-jet Type

150°CRERY 1 7DFH/ AT IA VI E2RBRALE U,
Curing temperature as low as 150°C

B L-AgF/AXFIA 2V IRICHET S AgF/HIFDTEM K BL-Ag7F/ X512 U DBRRE & LB & DRAF

FPRZFEFI3nm Electric resistivity vs. curing temperature of

TEM image of Ag nanoparticles dispersed in L-Ag NANOMETAL INK films

L-Ag NANOMETAL INK 15

Average particle size is 3o m ~ h O B = lum
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BERGERE  Curing temperature ('C)

B>y zy Mc&DEERKEL R AgBIR

Ag electronic circuit pattern formed by ink-jet printing
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X50,000

BB EROL-AgT / X7 L1 > 7 EOKE
SEM#(150°CHER%)

Cross sectional SEM image of
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B L-Ag > —X{t#k Specifications of L-Ag series C T Y B
BZ Type L-Ag1T L-Ag1TeH
AgiEE Ag content 30wt% 50-60wt%
WES Rt PETER EICTURL U T L-Ag 7/ X 4 L1 ¥ & Bl
W% Solvent MLTY ThITHY Ag electronic circuit pattern directly on a PET substrate by
() Pl (Boiling point) Toluene Tetradecane printing with L-Ag NANOMETAL INK using ink-jet equipment

(111°C) (2537C)

#EE  Viscosity =5mPa - s 5-15mPa - s

REFBBAATIT>TTE W,
RHINTWSIARIEBTFEECERET DI EDHDFT,
Keep in a dark cold place.

Specifications are subject to change.

*FERCEFITZIENB D ET, *Specifications are subject to change
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AuF/ A7I)I1 > (MILIYER)

AuF/ X717 (o0RFEYBR) A>9Iy NI4T

Au NANOMETAL INK (Solvent: Toluene)

Au NANOMETAL INK (Solvent: Cyclododecene) Ink-jet Type

AuF/ AF L2 IIc&D250°CHEKRTDAUBEZRIELE U,
Au NANOMETAL INK enables to form Au films at the curing temperature of 250°C.

BAUF/AXZIA V7RIS S AuF/RIFDTEM K HAuF /A7 LA > VEOEE
TEM image of Au nanoparticles dispersed in Au film formed by Au NANOMETAL INK
Au NANOMETAL INK

B0 RE - 50wt% i HE:1.7g/cm? 250°CHERR i EE:05um

Au concentration: 50wt% Density: 1.7g/cm® Curing temperature of 250°C Film thickness : 0.5um
#5E © 10mPa-s LAl ysORTEY HABH 1 8uQ -om f

Viscosity: T0mPa-s ! Solvent: Cyclododecene Resistivity: 8 Q -cm

BAuF /X571 > DREREE & LB & DR
Electric resistivity vs. curing temperature of
Au NANOMETAL INK films
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BERGERE  Curing temperature (°C)

*FEBRCEEI S ENHDEI, *Specifications are subject to change
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ID-225D

BEE YOIy MNEE
S-200

Btk Specification

gL
Model ID-225D S-200
[ETg b
TR [150mm (J470mm
Print Area
~RE 118 (A Max 408) 118
Head
EHEE
Drop Position Accuracy <+25um <+10um
DPN #8€ _ RERR (BBEY ()
Drive per Nozzle Standrd Equipment (Precision Type)
AR RAER REERE (BREY ()
Drop Analysis Module Standrd Equipment Standrd Equipment (Precision Type)
BEE—R BMPZ 7 JLAAE—R LSLE—R/BMP7 7 1 JLABIE— K (Option)
Print Mode BMP File Input Mode LSL Mode/BMP File Input Mode (Option)
CAD = BMP Z#atipe Option Option
BERFZZAAYNAAXZ RERE RERE
Substrate Alignment Camera Standrd Equipment Standrd Equipment
AT —Ihn# IEAELAR (RR70°C) Obtion
Stage Heater Standard Equipment (Max70°C) P
NETE/EE W1060xD900xH1610mm/ W2300xD2300 xH2000mm/
Overall Size/Weight Approx. #250kg Approx. #13000kg

FPD - PV E¥H1EER
HEAEES TEL:03-5218-5704 FEHAEHEH TEL : 06-6397-2283
FP - DPV Global Business Unit TEL : 81-467-89-2257

WXt ZILINv Y T UTIVEER
ULVAC, Inc., Materials Division

REAEZEI TEL:03-5218-6023 PFEHAEHE TEL : 06-6397-5531 K \
Overseas Sales Department TEL : 81-3-5218-6026 BEAWEDEIF
URL : http://www.ulvac.co.jp
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