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BHhR—2 MAgH. CUF)
Conductor pastess(Ag-, Cu-)
g A0 = : 5 P g B
Varione PR ADEIR | CUNHERS—2 N, LaBORIE R —2 N, HTRAR—2 K
arious types o o;%tésempera ure firing CuNi resisteve oastes, LaB6 resistive pastes, Glass pastes
BEREIAR—R b~ EEERNR—R ~CUAETIR)
High-temperature firing pastes Active metal pastes(CuAgTi-Based)
FRgAl © F v FPiiEs
High-temperature firing pastes—Application : Chip resistors
F&pl: E5x=vie—9—
High-temperature firing pastes — Application : Ceramic heater
EiEYUa—v3Yy AR E R R E AR MBS ENRIEAR (TPC)
Thick film solutions Thick film Printed Cu Substrate Thick film Printed Cu Substrate (TPC)
E7PFREBEYU1—-Y3Y E7 FIEENR E7 FEIEEM
Via-filling solutions Via-filling substrate Via-filling substrate
BB tR7/ ¥iFMDot® ~FEMR—X MG~
Conductive materials Silver Nano Filler “MDot®” for Conductive Silver Paste
HRE eI R RE AR BRI~ R/ K F~
BB / RFInHESE Mirror surface decoration pigments Mirror surface decoration pigment ~ Silver nanoparticles MDot® ~
(R=2b - A2T-25U=) | FyyFy RIVIROZIR | FUYTYRIVI FOZIREIFHEHRL—Z N - VT
Silver/Silver nanoparticle Printed electronics Conductive silver paste and Ink for printed electronics
applied products
(pastes, inks, slurries) SERSEAESEHR—Z ~ SENEFRAEE IR R—X b
Conductive paste for passive components Conductive silver paste for passive components
BRI IITR—Z ~ FEEBESHAYYIUYITR—=Z b
Sintering paste Silver sintering paste for die attachment
ERZER - 427 MERZER - 27 BHRTZIVEXI U W IEE~X P —I8hA~
Decorative paints and inks Decorative paints and inks High gloss aluminum metallic paint ~ For spray decoration ~
TUREIEM RTIURT v autf BTURT v a3t
Press sub-material Cushioning material for heat press Cushioning material for heat press

E “JE’\\\} ll l\ %l% 0)1:|:*§1§“ Example of Mitsuboshi Belting Product Specifications

| #RF/RFMDot " ~GEMER— I MEEHH~

FBKBESAY VIV ITR—Z

Silver Sintering Paste for die attachment

(CItor— () / erEg

AT IC package (high density mounting)
Fv P EHTEE A/ For Chip rosistor

-CuNHEHFR—Z

CuNi resistive paste
-HAR— R (EARF)

Copper paste(for electrode)
“ASAR=ZK (F—/N—2—hA)

Glass paste(for overcoat)

Silver Nano Filler "MDot"” for Conductive Silver Paste

REEPEAGEEHR— b

Conductive Silver Paste for Passive Components

ZEEm (3T VY)
Passive components (capacitors)

SEERG (Fv TiEEE)

Passive components (chip resistors)

MSURTvavit

Heat press cushioning material

ZJUVFyRILIMOZIZ@EIF -BER—2
sEEE o "
§EE§$yi£§ﬁﬁWWMd\\\\ TRBIREIRIEAR (TPO) (///// Com
electronics Thick film Printed Cu Substrate (TPC) (Cu-based)
-HERAN—2h
Resistive paste
“HSAR=Z
— = — J Glass paste
|%%RWMJ9wO§ﬂ ILF D VEBER
High gloss aluminum metallic paint Flexible circuit board E’_Eﬁjzﬁ_
0|2 R H) Eg R
PR ﬁgﬂﬂﬁzﬁﬁ%ﬁféﬁﬂ Ultra-thick copper electrode
---- ~§R7F/KiFMDot®~
1 : [] '/ Mirror surface decoration pigment
1 . 1 [} “Silver nanoparticles MDot*”
1 «-mmms
] S=w, Gl = o
[— , EI=YICERIR @) “WER—ZK
eramic circuit (Cu) (Ag)
/ Conductor pastes
(Ag-based)
SRS/ — 52T EREIR (5
Automotive interior and exterior parts Ceramic circuit (Ag)
. S
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To Give Attentive Consideration
to Both Humanity and Nature.

Mitsuboshi Belting creates an affluent society
for people and the earth with advanced ideas
and technologies.

Silver/Silver nanoparticle applled
pastes, inks, slurries
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WWEREIN—2Z & - BREIN—Z ~SiE

High-temperature firing pastes - Various types of High-temperature firing pastes

BER—Z b+ (AgHR)

Ag Conductive pastes

$5E0 Advantages
® [iER;EE600~900C
Firing temperature: 600-900C

® ZVEZEER 1000 1 T )L B 2kgf / 2mmSQDEERE 7= HEHs

Even after 1,000 thermal shock cycles, it maintains an adhesion strength of 2kgf on a 2mm? area.

® ROHSXJJin. SVHCHS . REACHXIG, #EEn

RoHS compliant, SVHC compliant, REACH compliant, lead-free.

O ME(CIL UKD DRI T A XTJ8E

Viscosity can be customized as needed.

oSV I —9I—DHEREMAREDS A Vv ITHY

Lineup available for heating element applications in ceramic heaters.

RUZE *EE(ZSr.pm) EMEE WRELAR ?’Eﬁiﬁﬁﬁﬁ‘;{f m=
Type Vlsg?ssmy Ccé\é?{fgge Substrate Recorgorngriwti oens ring Remarks
HS301 100~200 230 AlOs, ASX | =6007C 10min —
HS301CS 100~200 | 240 Al:Os =850°C 10min e 7=/ S JEETY
Migration-resistant
HS201 50~150 190 AN =850C 10min -
_ - ; : M~ A7 L— 3 vma!
HS002CB 150~250 190 (EEEF) =850C 10min e
HS107D5 2~10 250 ALO:s =850C 10min 7 Jjoﬁﬁ
For dipping
20 U—2/%w REIRIA.
o . For screen and pad printing
~ =
HS101T2 10~30 250 ALO:s =850T 10min <A T L—> 3 UMa
Migration-resistant
E—9—DOFEREAA.
ST _ _ . . For forming heating elements in heaters
High-resistance type 100~300 AlLOs. AN 850C 10min 3MQ /[ 40mQ/ [ T4
Adjustable from 3mQ/[] to 40mQ/[l.




WWEREIN—2Z & - BREIN—Z ~SiE

High-temperature firing pastes - Various types of High-temperature firing pastes

ST Advantages
® 1A EE650~900C

Firing temperature: 650-900C

B(ANR—ZX | (Cu)

Cu Conductive pastes

® ROHSXJin. SVHCHS . REACHXIIG., #EEn

RoHS compliant, SVHC compliant, REACH compliant, lead-free.

O NE(CL UL I T 7 A VRENAR IV A XTThE

Customizable for viscosity and co-firing applications upon request.

® S00CLATN CHRLTOIREIR S 4 > v THRFS

Lineup under development for low-temperature firing (below 5007C)

ww  |EE(0pm) | BOEE | g HES AR =
S C -
Type Vlsg?s;ty Cé\r{rir/agge Substrate Recorgggﬂ?;?sﬂrmg Remarks
DCO14E 100~300 70 AlLOs 900C 10min in N2 —
AMRO3 | 200~400 | 90 | ALOs #SZ | 650°C 10min in N2 R
For low-temperature firing
M22 200~400 70 AIN 900°C 10min in N2 —
B S BRI 1 ~(ERTTAE
Wz 200=E0 = A SO Thimin N2 Applicable for fired film thickness starting from 7 um.
B - S BENSFESE
DCOT4GL 50~100 65 (1BFER) 900C 10min in N2 Does not contain adhesion components.
_ i o BERNIEE. ERERA
GL19 50~100 70 () 650C 10min in N2 Does not contain adhesion components;

suitable for low-temperature firing.




WWEREIN—2Z & - BREIN—Z ~SiE

High-temperature firing pastes - Various types of High-temperature firing pastes

CuNifgim~N—X b

CuNi resistive pastes

DHYU—=XEDYU—XEZNTNT LY RICKBIBHTBRENTIRET T,

The DH series can be blended with the D series to adjust the resistance value.

Ju—z| mE ¥— NEH BIURE R A ISR BTEE | HEIERRY
Serfies T Sheet resistance HTCR*1 CTCR*1 Viscosity | Fired Thickness Coverage Recommended
e mQ/[] @20 umt ppm/C ppm/C Pa-s pumt cm?/g firing conditions
DY CNO1DH 10 +500+£50 | +520£50 | 30~50 18~20 55
CNO3DH 30 -100£50 -90£50 30~50 18~20 55 900 10m
CNR10D 100 90450 | -60+50 | 30~50 20~25 68 o &Zm'”
D CNR50D 500 -70£50 -40+50 30~50 20~25 76
CN1R5D 1,500 -50£50 -20+50 30~50 20~25 80

LaB6 ((RD{ES V9 V)R BRAR—R K

LaB6 resistive pastes

vu-z| mg | Y-MER RUERRR | KR | RERE | E0ER | gysmg | wsesl | s
Series Type Sge/% 'gsz'ét;rrﬁte pgﬁﬁc V'f,?é'ty Fired ;r:rl&kness Ccc>\r/r<;:*2r;’:1gge Substrate | Electrode | Sintering schedule
LB3A 3 +330 | 50-100 1820 %
LB10A 10 +170 | 50-100 1820 102 850°C 10min
A Al2Os Cu
LB100A 100 +40 50-100 1820 109 In N2
LB1kA 1,000 10 50-100 1820 114
LB2ON 20 +200 | 50-100 2225 105 ] .
N [LB100N 100 170 | 50-100 | 2225 108 AN ag | B20C omn
LBTKN 1,000 +10 50-100 2225 113

HSAR=ZA M (F=/N—=—FMA)

Glass paste (for overcoat)

g | BE(OpM) | BWEE FSER D — SRR BRI

Type V';?i'ty C?:\r{r?{fge Substrate Dielectric withstand voltage Reco?orﬂg?t?oeéjsﬂnng Coeﬁl%lsgat‘giggermal
OCG12 50~100 210 AlOs = 1.5kV/t=100um 900C 10min in N2 4.5 ppm/k
OCG17 200~300 230 AlO:s =2.5kV/t=100um 900°C 10min in Air 5.8 ppm/k
OCG04 200~300 220 AIN =2.0kV/t=100um 900°C 10min in Air 3.2 ppm/k




WWEREIN—2Z & - BREIN—Z ~SiE

High-temperature firing pastes - Various types of High-temperature firing pastes

SEMSER—Z b (CUASTIR)

Active metal pastes (CuAgTi-based)

BHR Advantages
o EEREERAE. BERMEFEEEZER LTV, SisNa, AINEIRICH UL THENIEBNEZET 3.

Since a strong chemical bond is formed between the metal film and the substrate, it has excellent adhesion to SisN« and AIN
substrates.

o MiZA, MZEAVEEM. BRILICEND,
Excellent heat resistance, thermal shock resistance, and reliability.
o FEEICIHR—R hZRET 2 T L TEFEMDEVIIX Y S 1 KRN AT EE.
A highly reliable copper metallization film can be formed by laminating copper paste on the upper layer.
oPb. CAREDHEEMEZZS TR,
Free of toxic substances such as Pb and Cd.
¢ EXRFTHIP TERIFIC TERSTIEE
Can be joined in a continuous furnace in N2 atmosphere
o )\I —UHERFICEN BTz, NI —VHIR EICCulkiEEoIaE

Because of its excellent pattern maintenance, Cu plate bonding is possible on pattern printing.

. i BiEaE SR 2 . .
2= Fﬁ@ R C%Oﬁ’j%tﬁoﬁr AdhesivEe strength ﬁgﬁgﬁﬁ: iﬁﬁ/ﬁ P ITEAR
Type Application Advantages component | (N/2mmL]) | firing conditions Coating method | substrates
Cur—X h&EMR e
R, e ETEE
st R e 850°C 10min| A7K—=> | AlOs
AS110 | (E5= v I 2EREDESTE) High bonsine Sarengh AgCuTi| =30 o EdR) AN
Thick film conductor wiring, High durability in high temperature S screen printing | SisNa
electrode formation environments
(Junction layer with ceramic (thermal reliability)
substrate)
BLEGRE
. CUtRiESH BRI N COB UMM RIU=2 |\
. o= ‘;J:EZX (%}H%?E"E) ) - 850°C 10min Eﬂﬁu AlOs
AST12 HEIREDES High bonding strength High Ag.CuTi =30 InN AIN
. NV ,INN2 screen
Bonding between copper and durability in high temperature printing SisNa
ceramic substrates environments (thermal
reliability)
ENRIDIHE CuiiEzsniza
For printing For Cu plate junction
#RtR Copper plate
CurR—Z ./
Copper paste/ =
Active metal paste AINEAR substrate bonding layer

)

AINEAR

substrate

R Copper plate




RRAEINR—R &~ - Bl : Fv TR

High-temperature firing pastes — Application : Chip resistors

Y38 Advantages
O S HI TR I NBEEICH LT, MEEEDOFWMEEEZELET,

It is highly reliable against oxidation, which is a concern with copper-based materials.

Fre BIEPAFYRATLU—Y 3 VDORRICHELTVE T,

It is also suitable for sulfurization and ion migration countermeasures.

o INEHE 10mQ~3.0Q. ERREAVCEREERT v MEFICRETT

Supported resistance range 10mQ~3.0Q.Suitable for chip resistors for current detection and power management.

OEFBMEITHY . BIRX MY DEEZEEY RTDKEVIR/NS I ABFADREBICRETT

A base metal material, it is ideal for replacing silver palladium resistors, which are expensive and subject to high price volatility risk.

O TCRMEL . 50ppm/KEFIFINELZsH. £100ppmDF v FHEMBREERICHIIGLE T,

Low TCR and good control of =50ppm/K enable us to meet +100ppm chip resistor quality requirements.

o in/s EDRBEEYERI—IZSELE B A

It does not contain any environmentally hazardous substances such as lead.

(SFaM%T— 9 Reliability data
BRI T A BRI EE LET,

The resin protective film alone is sufficient to provide moisture resistance.
BRICIRDTUREMEN S D IETERRE ClEA—N—D— M AHSXOBERZHITIHULET,
For resistor designs that may be exposed to high temperatures, application of overcoat glass is recommended.

85C85RH% = REEER 10000 E®IEME(LR
85°C/85RH% high temperature and high humidity test Resistance change after 1000 hours

{REERR BIFE  Type
Over coat CNRO1DH CNRO3DH CNR10D CNR50D CN1R5D CN3ROD
HHAE Resin 0.03% 0.05% 0.10% 0.15% 0.20% 0.27%
HS A +HEtg Glass + Resin 0.00% 0.00% 0.07% 0.13% 0.16% 0.22%
RN Specification
g IS ¥ — MEH BHURERE HE BRRE? | BMEE | RSN
Aoplication TVDe Sheet resistance HTCR*! CTCR*! Viscosity Fired Thickness | Coverage Recommended
PP YP mQ/[] @20 umt ppm/‘C ppm/‘C Pa-s pumt *2 cm?/g firing conditions
CNO1DH 10 +500+50 +520£50 30~50 18~20 55
L CNO3DH 30 -100£50 -90£50 30~50 18~20 55 5 .
e B T CNRTOD 100 90£50 | 60£50 | 30~50 | 20~25 I
n N2
CNR50D 500 -7/0+50 -40+50 30~50 20~25 76
CN1R5D 1,500 -50+50 -20+50 30~50 20~25 80
g T ¥ — MEHL — = BRIRE | BfmEE | RS
Aoplicati T Sheet resistance _ _ Viscosity | Fired Thickness | Coverage | Recommended
pplication ype mQ/[]@10umt Pa-s pumt *3 cm?/g firing conditions
KESEME ~ — - ~ ~ .
Top Eleﬁrode DCO19 3~4 50~100 10~15 85 900C 10min
HEEM . _ _ - - In N
rore =M .| DCO19U 3~4 50~100 6~9 150 2
g RIS ¥ — MEH = HE BRRE | BmEE | RS
Aoplication TVDe Sheet resistance _ _ Viscosity Fired Thickness | Coverage Recommended
PP YP mQ/[1@10umt Pa-s pumt 4 cm?/g firing conditions
F—=N\=3—k — _ _ . — 900C 10min
Over cont | OCG12R7 3~4 50~100 | 10~15 230 N

MIGENR @ AlOs , ET5E 1 AT U—VENR, REFRH | A&
Substrate: Al.Os, Formation method: Screen printing, Storage condition: Refrigerated
1 HTCR : 25C~155"C, CTCR :-55C~25C
%2 ABEZ T U— VKSR A v 4% #250-¢30um, ALYS—IIT, AEIE : 30um

When using standard screen plate, mesh wire diameter: #250-¢ 30 um, calendar processing, emulsion thickness: 30 um
3 BRI U — U ERE

When using standard screen plate

(DCO19) Xw¥/a, &% #250-p30um, FLAIE : 10um

Mesh wire diameter: #250-¢ 30 um, emulsion thickness: 10 um
(DCOT9U) %W, #4% : #400-¢ 19 um, AFIE : 10um
Mesh wire diameter: #400-¢ 19 um, emulsion thickness: 10 um

KA ABEZ T —VRIERE A v, R #400 - ¢ 19um, FAEE  10um

When using standard screen plate, mesh wire diameter: #400-¢ 19 um, emulsion thickness: 30 um

_7_



BERREINR—Z - gl - €5y Ike—9—

High-temperature firing pastes — Application : Ceramic heater

451 Advantages
O CURIHMEIR I~ #f{E. EEBCHEEEM

Cu-based type offers low cost, lead-free alternative, and high reliability even with base metals.

® Ag IS AN
Ag-based type is compatible with AlN.

Bt —5 —48Rk / Heater Configuration

185 ¥t DR
Structure Our company's products

FEEME CEAZRAICIN U TIRR, iR R—X hH SIRIRTTAE
Heating Element Selectable from silver-based or copper-based paste according to usage conditions

il BHR— NZERT BT ET. RAGKADENMSEN TR
Terminal Section Improved wettability of the heating element surface is possible by applying conductor paste

RERE EiREICHN T 2REEAX—ANCO—F + 7 OlEE
Protective Layer Coating is possible with protective film paste compatible with the substrate type

BHEBUEIR—Z NS4 > F v / Heating Element Paste Lineup

HBER—Z EEstHE TSI REEAR B I F8R
Heating Element Paste Resistance Range Compatible Substrates Features Terminal Section
e N AN, ZIL=F EEE $RAR—2 I
Silver-based 3mQ/U~40mQ/0] Alumina High reliability Silver paste
= w7 )% » 7IL=7F [NEEHE R ESRS HR—2R b or fRR—X
Copper-Nickel-based =0mQ/E==Q/0 Alumina Wide range of resistance design Copper paste or Silver paste
B{EFEHSKERFESR / Reliability Test Results
FRBRFEZMA Silver-based heating element ERZRFEENK Silver-based heating element
SBRSEAF | ZEES450C 30min keep SERSRMF 1 350C
Test conditions: room temperature Test conditions

SRARFEEA Copper-based heating element
HEBREMY | E—9—(CEFEZHT. 194 J)b (BE~300CREF165—/5H144s) TiEfixE

Testing conditions: A voltage is applied to the heater. It is continuously operated in repeated cycles (one cycle: room temperature to
300°C with a 16-s hold, followed by a 44-s cooling period).



EEYU1—Y 3 - HERERER

Thick film solutions - Ultra thick film Substrates

RERENRIER (TPC)

Thick film Printed Cu substrate (TPC)

BHR Advantages

OE(LT AR, BIL7ZIVZZOUL, YT 7A4V. ZILZFEHFITHLTIEE
Aluminum nitride, silicon nitride, sapphire, Alumina, etc.

O ESEMNE % (R T U — VENRIIC & 2 EERAZAL)

Easy step formation (thick copper formation by screen printing)

EARIBRE substrate configuration

LB - RERBAR—ZF

30~1 OOym > Cu paste for upper layer/surface layer
HRESA~R—2Z M
Bonding layer/Bonding paste 1
30~100un

BepigtE  $l) 850°C/N2FESK
Firing conditions EX) 850°C/N2 atmosphere

T Specification

I5H item SZEFF4E reference standard fiEZ remarks
e Z7IL=(AIN). ZIL=7F (ALOs). Z OO EIF T
Material Z{bER (SIN) Other materials on request
e} HAX
Base material Size 50~114mm[]
Ed N
Thizlness 0.2 mm
L/S = 300 / 300 u
RE . 100 p A _E(FTHE5%
S—— Film thicqlzness 30~100 u 100 or more on request
= I ~
Conductor ngtivin) 2.5~ 5.0 uQcm
physicalcharakteristics Xy FRETEE M
Adhesion before plating 23.0 kgf / 2mmQJ] E— VB (C L W HIE
PRV = Measured by peel test
Adhesion after plating =2.5 kgf / 2mmQ]
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Y a1—32 -

Via-filling solutions - Via-filling substrate

B

FEiB

EE1R

RN Specification

E7 FTIEER

Via-filling substrate

1585

item

TSV IRER

Ceramic substrate

HSZAER

Glass substrate

BHEEER

Organic substrate

21

Substrate

B E

Substrate Material

AIN. AlOs (Aluminam, Sapphire)

. SIN

BRASX, BPIWAYUHSX
Quartz glass  Alkali-free glass

AHSZAIRFY

Glass epoxy

PR

Size, Thickness

2X2~4.5X45 inchA.0.2~1.0 mm

7
via

IFEE

FiEERE
Filled Matal

Ag paste

Cu paste

Ag-Cu alloy paste

Ag paste

Cu paste

Ag paste

E7E

Via Diameter

®0.05~1.0 mm

®0.05~2.0 mm

®0.05~1.0 mm

®0.05~0.5 mm

®0.05~0.5 mm

®0.05~0.5 mm

BERmE

Firing Temperature

~900 C

~900 C

~900C

500~600 C

400~800 C

200~300C

BERLES EST

Firing Atmosphere

Air

N2

N2

Air

N2

Air

igtiiz7)

Specific Resistivity

3~4 uQ-cm

5~7 uQ-cm

10uQ-cm

2~4 uQ-cm

3~6 uQ-cm

5~8 uQ-cm

T ANRT S
Aspect Ratio

1.0~10.0

1.0~10.0

1.0~6.5

1.0~10.0

1.0~10.0

1.0~10.0

Non-polished

FeIEER DB %

Flatness of filled area

<£30 pm

<Z£30 pm

<£20 pm

<£20 pum

<£20 pm

LAPHTEE
LAP polishing

HERTREER
Recommended
Polishing Allowance

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

FEIEERDFB S

Flatness of filled area

<x3pum

<x3um

<£3um

<£3um

<£3um

<£3um

POLHTEE
POL polishing

HELSHRT RS 3%
Recommended
Polishing Allowance

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

>0.15 mm

FEIEERDTB 4

Flatness of filled area

<x2pum

<£1 um

<x2pum

E7HESE

Via cross-sectional view

E7ERESE

Via surface view

MITRENTWVBIEIL. EROMEDGET T,

The value shown in column 3 is the sum of both sides of the substrate.

_’IO_



iR RS/ UFARD(N—A (2T 25U —) - BEEMH

Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Conductive materials

§R 7/ HiF MDot”

Silver nano filler “MDot*”

=VENVDOIRF /RFMDot® (T A Ry b)) (F, SHhRBICHFAE LR /FH8HETI. KLU
T, BNIERERMEZB L. 200CUTOEENZTOEETIE - SRMRE(LH KO SNHEBESMER—
(BRSBTS, 9479 v F) DEFEHIE UTHELE T, EmIL I hOZIXADHICHITHF—
MEIE LT, BERDE SIRDRMEMICEMUE I,

Mitsuboshi Belting's silver nanoparticle MDot® is a silver nanoparticle dispersion independently developed by our company.

As a feature, it has excellent low-temperature sinterability. It functions as a sintering aid for various conductive pastes (wiring/
electrode formation, die attach) that require low resistance and high thermal conductivity at low temperatures of 200°C or less. As a
key material in the advanced electronics field, we contribute to further technological innovation for our customers.

[£RF- /K FMDot" ~EF MR- LG ~]

Silver Nano Filler “MDot®” for Conductive Silver Paste

Y55 Advantages
o (' miEiEleE
Promotes low-temperature sintering

® BNIcRIREM

High dispersion stability
® SHE(LICEm
For high-density sintering

& Applications

R EFE == O

o SETEIEA—A b MDot" i&lll / Addition
Various conductive pastes

o SERBMI A7 I vFR—A bk
High thermal die attach paste

® —REHEBDE BRI
Conductive additive for secondary batteries

MDot* |
RAITF

Silver flake

_’I’I_



iR RS/ UFARD(N—A (2T 25U —) - BEEMH

Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Conductive materials

IRESIFIE sintering properties

(V]
2
8
i)
5
%
Heat treatment temperature
U= RRE FGHUFE (DLS) 1
Series Silver content Diameter Characteristics
9 . N (BEMER—R MIL<EFATEE
CF3xx =90 wt% /70-100 nm Widely applicable for conductive paste
9 B FATYIwFR—ZA AT - EBED - KATFRE
CFaxx =90 wt% 130-170 nm For die attach paste / Low organic content / Large particle size
9 _ FA7YIwFR=Z AT - EBED - N2 N TOREFIRBESME
CF6Dxx =92 wtd% 60 - 90 nm For die attach paste / Low organic content / Good sinterability under N2
9 B AVITITY bV - T REMEBMAEEH
SP15xx =87 wt% 30-50 nm Inkjet ink / Conductive additive for secondary batteries

MBRNCOBISBIER—=A b - ASU—TDIRFEERVE T, DEUBIRT & ICHEE xDERT) NRIZ T I,

Ag Nano Filler "“MDot®” will be provided in a state of being dispersed in a solvent. Product number (xx) changes for each dispersion

solvent.

DEIEAED & B B8 Examples of solvents with dispersion results
IFILAIVE =)L Ethyl carbitol TFILAILE b—ILF7 27— b Butyl carbitol acetate
TFILAILE k=)L Butyl carbitol T ILERZA —)U Terpineol
+ V7RO Isophorone St ROF/)LE=RZA —)U Dihydroterpineol
ARIRTIRF2 Liquid epoxy 72U —hKE_/Y— Acrylate monomer
HILE ~—=IL7 T — I Carbitol acetate

SEM (Scanning Electron Microscope)
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R IRFT /AFIDARRD (R—AA2T.A5U—) - REET#H

Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Mirror surface decoration pigments

[FRENIERFAYCHERER ~ R / FiF~]

Mirror surface decoration pigment ~ Silver nanoparticles MDot® ~

Y- REE FRTFR LS5
Series Silver content Diameter Characteristics
TRENNER AR
Mirror surface decoration applications
SP10B2xx =80 wt% 20 nm AFU—3E, ZTU—VERL 409w hEIRIGE, SiEER
JFEICH O BE

Available for various printing methods such as spray painting, screen printing, inkjet printing, etc.

3B/ B RFRARR(R=ANAYT:25U=) - PUYFYRIVINOZTA

Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Printed electronics

O — \Y — ot —— (o}
JUYFYyRILIZb0Z7 AMIFTEEERN—AS - 127
Conductive silver paste and Ink for printed electronics
EREHSIEICENICIRT /RFRIMTZINAET 5 & T MR COHREBERZRIEL. UV Ty RIVY
hOZI ZADHREEICEMUE T,

Silver nanoparticle technology with excellent low-temperature sintering properties enables printed circuits to be fabricated at low
temperatures, contributing to the social implementation of printed electronics.

Neiiaires
i 5 Conductive past
O BT O A TCENTESE L onductive paste

High conductivity at low temperature process

® HIRICEDLETHRI VY X

Customizable to suit your application

Bi& Applications W BT T
®J« )I/AJ:’\G)@E,%,?H;E\Z Nano Ag Silver flake

Printing conductive tracks on polymer films

@ ISR « ITOERNDECIRHZ K

Printing conductive tracks on glass substrates / ITO substrates

® Kz EthEEIRAZAY

For solar sell electrodes

RonFFE—BI characteristic properties
Y mumSE BMEHER

Firing temperature/time and resistivity

EC293

AT YU—VENRIING —>
Screen printing patterns

w oW
(I

N
3]

eI (uQ- cm)
N
o

specific resistance

o o

100 110 120 130 140 150
BIUERE (O
Heat treatment temperature
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i/ |/ HFIRERR (R—ANA YT A5U-) -

Silver/Silver nanoparticle applied products (pastes, inks, slurries)

JUYFwRIVINOZTA

- Printed electronics

& iy SRR fugtzieiy B

Type Coating method Heating condition | Specific resistivity Advantages
EC293 | A7 e bverrs | '30-60% | <10 KO am | T 15 adbeson o paycmbonate
EC242 | A7 g Ssanera | 30605 | <20ma-am | B iy
EC277 égegn_pr\ijnfiﬂgu 1:!358 . 628 Cﬁ);\c <8 u0-cm gg;frﬁy;}g@?ﬁ%ﬁmeﬁne line printing
EC295 | A7 YEm. TAARL A | 12000 | <20 w0 em | mimamEs Y Flexibility
EC261 Saeen prning 0 605 | <4HO-em | B e adheson o poyimice
2 41%ZE%$§%U > 10 < 0 (iRt @i i%zg&%;géix%ﬁ“%@mmRMe

/| HFIRERR (R—AA VT A5U-) -

Silver/Silver nanoparticle applied products (pastes, inks, slurries) -

SHEhmAEEEREN— AN

Conductive paste for passive components

ZEE

ien S EMHIRN—X b

Conductive silver paste for passive components

SVIINAVTVUEBRER. U—

RO U—ALEDEBREDRBELEE

BUER—A KT,

Heat-curing-type conductive paste for polymer tantalum capacitor electrodes and for attaching to their lead frames.

BFE R BR FEMEE [ngiiz ) B ESRAAI
Type Applications Advantages Coating method | Specific resistivity | Sintering condition
IUINAVT Y {RESR FawvS . 170C - 200C
EC298 Polymer tantalum capacitors Low ESR Dipping S0uQ - cm 10 - 309>
IINAVT Y {RESR Fa4wS . 120 - 200C
EC304 Polymer tantalum capacitors Low ESR Dipping Q10! = @it 10 - 607>
SUINAVFTUY - U—RTU—LESE 1KESR T A ARV R ) . N
55197 Polymer tantalum capacitors Lead frame attachment Low ESR Dispensing 60uQ - cm 170C. 309
ERSHEER
I AT oY - U—RIOU—LES Low silver contents F A4 AR . .
55200 Polymer tantalum capacitors Lead frame attachment AEN I A Dispensing Slolol e 1A, S0
Solvent-free type
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/B HFRARE(R—-AMA>T25U-) - EERYYIUYTR=Ab

Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Sintering Paste for Joining

FEFBESAYYIUVITR—2R b

Silver sintering paste for die attachment

EREHSIEICBNICIRY / RF iz /b A U, EaRETEESRCEE CERGERIEDFEFRGHY
IUVITR=ANZBEFELF Ul

Silver nanoparticle technology with excellent low-temperature sintering properties has been applied to develop die attach pastes with
high thermal conductivity and high bonding reliability that can be sintered at low temperature.

Y38 Advantages

& SRTEE

High thermal conductivity
® (RIS

Low temperature sintering
o SEERETERMN

Dense sintered layer

Pressure-less bonding Pressure bonding

[EENEIES ] Pressure-less sintering

il Az [ugtiie i) BEoRE BnEER eSSl
Type Applications Specific resistivity DSS Thermal conductivity Sintering condition
Die attach for 50C 30~90min
5320 Power devices, <35uQ-cm 80 MPa > 200 W/m - K +
RF devices, LED, LD 200~250C 60min
(ME#ES] Pressure sintering
EIE FAZ iz} BoRE BnER BE{ SR
Type Applications Specific resistivity DSS Thermal conductivity Sintering condition
. Pressure: >10MPa
Power devices 100 MPa ; .
5280 (Die attach) < 3pQ-cm (300°C 10MPa2min) > 250 W/m - K Ter%?ﬁj_ngri%OC
. Pressure: >10MPa
Power devices 80 MPa - .
5230 (Module attach) <3pQ-em (230°C 10MPa2min) = 250 W/m - K Ter?i;;r.éogﬂiioc
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MERARZER - 120

Decorative paints and inks

BICR7 ILEXI Uy T ER~ T — e,

High gloss aluminum metallic paint ~ For spray decoration ~

]~

#%E Advantages

® — &R One-component

o %ﬁ‘ﬁfR;‘HéiE High gloss

07V —1— hAE(TSAF v IEM)

Adhesion without undercoating (plastic substrate)

hyZPa—h

o ERIFBSDEHRIL

Simplification of coating film structure

O KjE « Ay FERNSDHRE

Alternative to vapor deposition and plating coating BSYRAST U w J#E
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TJUVREIEM - BT LVRAT w2 av

Press sub-material - Cushioning material for heat press

MU RATwvav

Cushioning material for heat press

BT T REEH
Constituent material Type Standard thickness
Surfacingi%n%tgi;a!:‘mé%o:rle;n'—\i;j;e;agtemd Z\l;ss cloth) F-Tply 1.6 mm=0.3 mm
Bﬁf}]mﬁz (7g\la755Dcl7c;t)h) F-2ply 2.7 GHDREOLA: [T
Wﬂgﬁ&)i& F-3ply 3.6 mm=£0.5 mm

AT —%9 Durability date
TUORYA D)V ZRNTT vy 3 UzE200B U R L. TUREIRDODEHEMNSZRITE

Cushioning properties are repeatedly pressed using a press cycle tester. Measure thickness displacement before and after pressing.

T A X1 URETOT 7 A (BEZERHET)
Tenperature profile (under vacca)
230
1 1
P 1 1
: : :
5 | |
] | |
ot 1 1
1 1
1 1
30 1 L
1 1
1 1
EN ! :

60min ' 60min " 30min Time

200E@ L REBHI ST MESHELEDT v 3 Vit !

Continues to cushion of more than 5 sheets of kraft paper even after 200 presses

Z DthFE other advantages

0 230 C TOERMERANTIRETH Y., Jv I a Vit MAKICENTLS,

It can be used continuously at 230°C and has excellent cushioning and durability.

o REAEHEADIRDEEE (SS40047) BRZHZ 2MRMHEERIN TN S,

It has been verified to be effective in reducing corrosion of the hot plate (SS400 material) during long-term continuous use.

o ERTOIRER AT 4 X 1 1300%2800mm
Max. fabrication size: 1300X2800mm

® FLUREDTEREMNEL (F type D)o
High dimensional stability after pressing (F type only).

® [R5 XA TIRE (F type D) o

Suction transfer available (F type only).
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TJUVREIEM - BT LVRAT w2 av

Press sub-material - Cushioning material for heat press

BRI 165 RERH

Constituent material Type example Standard thickness
KEM (P RO OX)
Surfacing material (Aramid fiber cloth) M15-Tply 1.6 mm:£0.3 mm
BEM (H>XT0R)
Buffer material (glass cloth) st 2ty 2:4/ FI=E04 Fm
\ 74 j\

M L M15-3ply | 3.6 mm+0.5 mm

AT —9 Durability date

FUORTA JVERBEZRWVWT T vy 3 #2000 U 2A* U, U REIERDEHENE 7 AIE

Cushioning properties are repeatedly pressed using a press cycle tester. Measure thickness displacement before and after pressing.

Tl %1 BEOT7 74 (BEZEFET)

Tenperature profile (under vacca)

230

EHZE(LE (mm)

30

Eh

60

min

60min " 30min

Time

20007 LRAESHI ST MESKLL EDT v 3 Vit ERHE! |

Continues to cushion of more than 5 sheets of kraft paper even after 200 presses

Z DIth}FER Other advantages

0 230 CTOERMERANTRETH Y., vy a vk, MAKICENTWVS,
It can be used continuously at 230°C and has excellent cushioning and durability.

o RENERF{EFADIRDEE (SS40041) RRZHM R ZMRHIESERINT NS,
It has been verified to be effective in reducing corrosion of the hot plate
(SS400 material) during long-term continuous use.

o {ERITIRERAH 4 X 1 1300%X2800mm
Max. fabrication size: 1300X2800 mm

O ETEEDKLSICHHD T ENTE., REMICENS (M15 type DFH),

It can be rounded as shown in the photo above for easy storage. (M15 type only)
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=VEN)L MR Mitsuboshi Belting Ltd.

W 653-0024 WPMERAKEME4 TH18E215,/4-1-21 Hamazoe-dori, Nagata-ku, Kobe 653-0024, Japan ﬁ MITSUB@SHI
W EFHEER B258Electric Materials Department

B TEL : +81-78-682-3985 or +81-78-682-3382 M E-mail : support_denzai@mitsuboshi.com



