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EE?*Z *SI'EB %Iﬁ{*% |  Electronic Materials Department Product System Diagram

HH TR (KXD) A7 IV (hX5) SRR (I\X5)
front cover (Large classification) Category (Middle Category) Product name (sub-category)
Bk—2  (AgHR. CuF. CUAETIR)
Conductor pastes (Ag-,Cu-,CuAgTi-based)
HIAR=Z b~
Glass pastes
BERIU R —X N & e
: . KR—X b
| *ﬁﬁi’-—*w—,?\ K Various typf(iersinogf pHalgS?étsemperature Resistive pastes
Al SmpSTEiuTe i pEEiEs SRS S v 0 AEEFPELRE R —2  (CUAZTIR)
Active metal pastes (CuAgTi-based) for bonding between copper plate and ceramic
IS EIRIAR—X b
Transfer printing paste
F v TR g F v FIEFIBACUNIETIR—X
Chip resistor applications CuNi resistive pastes for chip resistors
BEVUa1—-3Y HBERER FBERRHENRIEAR (TPC)
Thick film solutions Ultra Thick Film Substrates Ultra Thick film Printed Cu substrate (TPC)
E7RBEY a—-3Y E 7 FRIEENR B FEIBEM
Via-filling solutions Via-filling substrate Via-filling substrate
TUREIEM RTURT Y a3t BSPURT v 3
Press sub-material Cushioning material for heat press Cushioning material for heat press
BB R/ FiFMDot® ~FFEMR—X MG~
Conductive materials Silver Nano Filler “MDot®” for Conductive Silver Paste
TRENIERA HREEARYCEERR~R S/ KT~
BB / RFInHESE Mirror surface decoration pigments Mirror surface decoration pigment ~Silver nanoparticles MDot®~
(R=Ab - 42T -25U=) | FYys>y RIVIMOZIR | FUYTYRIVI NOZIREFEEEER—Z S - VT
Sllvearégllive% n?gg&atrstlcle Printed electronics Conductive silver paste and Ink for printed electronics
(pastes, inks, slurries) SERREAEEER—Z ~ SENEP@AEEMHRR—R
Conductive paste for passive components Conductive silver paste for passive components
BEAY Y9 UYTR—R EHEEEMY YT TR—Z K
Sintering paste Silver sintering paste for die attachment
BHRZIVEXIY w IR~ U — A~
NERAZEE - />0 IERESRE - T High gloss aluminum metallic paint ~ For spray decoration ~
Decorative paints and inks Decorative paints and inks HSZNEREE A T ~2AT Y RIS AA T~
Inorganic ink for glass decoration ~ Stained glass ink ~

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

| R /RFMDot " ~EEMER— I MEEH -~

FBKBESAY VIV ITR—Z

Silver Sintering Paste for die attachment

Silver Nano Filler "MDot"” for Conductive Silver Paste

i —3 (B BEE: E7FIEE R
i ABRER IC package (high density mounting) Via-filling substrate

Fw P EHTEE A/ For Chip rosistor
-CuNHEHFR—Z

CuNi resistive paste

-HAR— R (EHRF)

Copper paste(for electrode)

“HSZAR—=ZN (F—/N\—O—rF)

Glass paste(for overcoat) e

SEERG (Fv SiEEE)

Passive components (chip resistors)

RENEPEAGEER— b

Conductive Silver Paste for Passive Components

ZEERm (3T VY)
Passive components (capacitors)

BSURTvavit

Heat press cushioning material

BERIEINR— R b/
High temperature
firing pastes

-BRR—2
(Cux)

Conductor paste
(Cu-based)

-EHRAR—2h
Resistive paste
-HSAR=Z

Glass paste

FUVFYRILIZMOZI AT
EEMRR—-AN AT
Conductive silver paste and ink for printed
electronics

HBEERENRIEAR (TPC)

Ultra-thick film printed Cu substrate
AT =07 AESREE
EER—2Z(CUAgTIFR)

Active metal paste (CuAgTi-based)
for bonding between copper plate

T+ 7V ORENR and ceramics

Flexible circuit board

BIRZIVEAT VYT ER

| High gloss aluminum metallic paint

EEREE

Ultra-thick copper electrode

SRENERFAYCHEERAL
~§R7F/KiFMDot®~
Mirror surface decoration pigment
“Silver nanoparticles MDot*"

£S5 ZvIORER (7) BERLALAR— 2 I/
Ceramic circuit (Cu) High temperature

firing pastes

-BER—2h

(Ag%)

J Conductor pastes

r — (Ag-based)
EHASE P—Y pV ESSvIERER GR)
Automotive interior and exterior parts Ceramic circuit (Ag)
\ 7
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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. g
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WWEREIN—Z & - BREIN—Z ~SiE

BHR Advantages
<7 L=7E#R Alumina Substrate >
® (TR specification

o [GEAYRE Firing temperature : 600°C~900C

o [FATSBNIMERYF Good solder wettability

« X wHALETIEE. X v RDSERME

Plating process available, high reliability after plating

o 1% (900°C 10min K&GERLEF)
Physical properties (900°C for 10 min in air firing)

« Xy R BIEAEERE (E—ILEE)
=4kgf/2mmSQ
Initial adhesion strength after plating (peel strength):

o tEIEHT specific resistance © =3 1 Qcm

&' — JL -3 B peel strength(kgf/2mmS Q)

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

BE{FER—Z N (AgR)

Conductor pastes (Ag-based)

<B{E7IL==7 LEHMR Aluminum nitride substrate >
® (11X specification
o HESZIERURE Firing temperature © 900°C
o A FUURETIRE, X v ERDEEREM
Plating process available, high reliability after plating
4714 (900°C 10min  K&UGERLEF)
Physical properties (900°C for 10 min in air firing)
« Xy R BT ERE (E—)LEE) !
=4kgf/2mmSQ

Initial adhesion strength after plating (peel strength):

« leiispecific resistance : =4u Qcm

BiR&E DEBE{STEME Adhesion reliability to substrate

' — JL38 FE peel strength(kgf2mmSQ)

5.0

4.0

.\H'\-

3.0
20
1.0

0.0

0 500 1000

numberof cycles

B2 by Fe
After silver paste plating
BB A 20 HE 45°Ce125C
Thermal cycle test
MEET—F QGATREEBEALHh
Destruction mode: In-solder destruction or substrate gouging

5.0

4.0

3.0

2.0

1.0

0.0
0 200

L
After silver paste plating

400

600

KBy 4 7008 45C=125C

Thermal cycle test
HEEET—-F REae

Fracture mode: interfacial detachment

numberof cycles

: BERE |, b
i /Ezs—i;/taﬁt/iroﬁcl/m_ig?at%r;/ " 29— R . ,
HS109 |  Ag e s =3 S ooreoml | 240 900C 10min | Al:Os
Good soldering, Nickel plateable
HS201 |  Ag el <4 Aol za0 900C 10min | AIN
Hs301 | ag | BRI SaS0 =3 | A2aing | 220 | 500-900C 10min | D380
o igration Nickel pareae] PA5%: 36 | 270 7| 240 | 900 10min | ALOs
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High-temperature firing pastes - Various types of High-temperature firing pastes

BAR—X ~ (CuR)

Conductor pastes (Cu-based)

BHR Advantages
o 7 L=FEMRA. EL7ILIERA. BEIERA EERNKSB) D1V F v TRTETVET,

We have a lineup of products for alumina substrates, aluminum nitride substrates, and multilayer thickened films (without adhesion
components).

O ERREILS um ~. BEECEEIF650C~HBEVRIFTE T,

Firing film thickness is from 5 um and baking temperature is from 650C .
OENRINT —VICIHU. #E. FIVMENREETETT,
Viscosity and thixotropy can be adjusted according to printing patterns.

o i (Pb) ENRIBEEENEZZSHE Ao

Does not contain environmentally hazardous substances such as lead (Pb).

EiEaE -
T g S Py | Achesve | HERBIRERMY | mpmmn | wymmim
Type Application and Advantages (1 Qcm) (N%engthD) ﬁﬁﬁgnggnnedr}ticem Coating method | Substrate
mm
774 VEIRI 900°C 10min, | X7 U —/EDf
DCO14E Fine pattern printing <3 220 In N2 Screen printing ALOs
KEFAE. FARENRL 900°C 10min, | 22 U—/El|
DCO17 Smooth sur?ace, Good solderability <3 =20 In N2 Screen printing AlOs
ERGERROIRE. [FATTHNREF 650C 10min, | X7 U—HIR|
AMRO3 Low terﬂlperature l?iring, Goodﬁsolderability <3 220 In N2 Screen printing AlOs
AINEAR A 900C AU —/Ef
M22 For AlN substrate sS4 =20 10min,In N2 | Screen printing AN
Fine pattern printing, Good adhesion for thin film (below 10 umt) = 10min,In N2 | Screen printing AIN
GL19 EEERA. RE300 umol&E <4 3 650C 10min, | 27 U—ElRI| AlOs
Build-up paste,For fabricating the thickness up to 300 um In N2 Screen printing AIN
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High-temperature firing pastes - Various types of High-temperature firing pastes

BHR Advantages
o EEREERAIE. BERMEFBEEZER L TVBIEH. SisNa. AINEIRICH UL THENIEBNZET 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. BEREILICEND,
Excellent heat resistance, thermal shock resistance, and reliability.

o HELRICHR—R hETEET D & TO. Tl EDBEREAZ R TTEE.

Ultra-thick film of 0.1 mm or thicker can be formed by layering copper paste on the upper ayer.

oPb. CAREDHEMEZZS IR,

Free of toxic substances such as Pb and Cd.

BA~R—2Z I (CuAETIZR)

Conductor pastes (CuAgTi-based)

mIE&ﬁbﬂ

igpdil= i BHEEE Sy SBTS
nE Film thickness g BR AR Adhesive str:'ngth SRR RS iﬁﬁi S EAR
- Application PR EES Conductor Recommended Coating SulbsiEes
e 100um< | 100um= pprcat UEMIER component | (N/2mmL]) | firing conditions | method |
[ERRBAAECHR. BONESRE
BROEM BEREF COEL e
(BT REMR A (FMERRN) 850C 10mi AIU— ALOs
AS110 O O EDEEE) High bonding strength | Ag Cu,Ti >30 min ENRI AN
Thick film conductor wiring, High durability in ,INN2 screen SisNa
electrode formation high temperature printing
(Junction layer with ceramic environments
substrate) (thermal reliability)
RAIY—2
ACO63 | O o S OR At it T i) Ag.Cu : 850°C 10min | " Emgl | ‘AN
Formed on AS110 (used in sets) & JInN2 screen SN
printing I31\l4
[ERRBLABCHR. BVRETRE
?%@@Hélﬁ 1 COEIRIT 2>
AC063D =) kﬂ%r@ﬂ/&b‘ . . - AlOs
DCO14GL| O O 5 () GIfE Cu ) 850C 10min | Enfy AN
Thick film conductor wiring, | High surface smoothness JINN:2 screen SisNa
electrode formation Larger film thickness can printing
(Used for the top layer of |be formed in a single print
AC063) run
= e
™ | BOEIRIT o
(EEEEA) KW ARBRZDRRD 800 10min | X259 | ALOs
GL39 - O Format\IoEn :fl ultra-thick Rl Cu - InN ENR AIN
film conductor wiring and |, L@78er film thickness can N2 Screern SizNa
FEcieaEs 8 be formed in a single print printing
(for multilayer thickening) run
[BIZ100 4 miA L i5E]
For film thickness of 100 #m or more 1“‘?7’chips
(100 um o8 5] [ NZa7EmeToMau LIRS AL LR
5 UMEHDOBE 3 Print silver paste for upper layer when bonding chips
For film thickness less than 100 um BT

—2 | (AS110)% IR

QEREAH
Printad bonding \ayer (As110)

40~100um {

o« @EARES)
| Printd bonding layer (AC063)

EN—Z F (ACOGB) ZEDR
~_V

‘ A B1) 850°C/N2BES]
Firing Example) 850°C N2 atmosphere

——

- -
‘ A fI) 800°C/N2BESR

Firing Example) 850°C N2 atmosphere
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High-temperature firing pastes - Various types of High-temperature firing pastes

HSAR—R k

Glass pastes

BHR Advantages
0 ERTFTHR FTHRFEINBH TARWVWAS RN TIRER S A Vv THRTETVE T,

We have a lineup that can form glass films with very little soot even under a nitrogen atmosphere.
® iR EE 650 C~XMTORET I,

Emperature from 650C is available.
® BIKD CHEEXTTRE

Color can be consulted.

BE AR EIK HE endil= EMER R AR XHISEAR
Type Color Viscosity (Pa-s) Fired thickness(um) | Coverage(cm2/g) | Recommended firing condition Substrate
; 900C 10min
OCG12 20 50-100 10-15 150 ALOs
In N2
850°C 10mi
0CGO7 & 100-200 10-15 146 - Al2Os
white In Air
0 800C 10min
OCGO03 X 50-100 10-15 146 : | AIN
gray In N2 - Air
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High-temperature firing pastes - Various types of High-temperature firing pastes

HmAR—2 b

Resistive pastes

BHR Advantages
O EXTHITHM TE, MOBMPERZEZE I HEREMATERT,

It can be fired in a nitrogen atmosphere and can be used with substrates with copper electrodes and wiring.
o (RIEHDCU/NIRR— MMIEFIRLA. EFREERENT v S ICRETTY.

Low-resistance Cu/Ni paste is ideal for current sensing and power management resistor chips.
FIETCRAIMEL . £100ppm®DF v FEHZEREEKICHMIGORETT .
It also has a low TCR and can meet chip resistor quality requirements of £100ppm.

0 RRERDICHAG/PAGERPELILT =D LRIEFMHE LD BLRMETT .
Because it is base metal-based, it is less expensive than Ag/Pd alloy-based or ruthenium oxide-based resistive materials.
o in/x EDRIBEFYERI—IZSE LI B A

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

412 m & EIF MR ORISR

Comparison of resistance range between our products and existing materials

S 5

Resistance range

Q

kQ

MQ

BEfr iR

Existing materials

AgPd

RuO2

AR

Our Products

A /
a

CuNi

LaB6
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High-temperature firing pastes - Various types of High-temperature firing pastes

BCuNiEI/X—2X I / CuNi resistive pastes
DHYU—=XEFDYU—XEZNZEFNT LY RICKBDIBHERENTIREET Y o

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

Series Tvoe Sheet resistance HTCR*! CTCR*! Viscosity | Fired Thickness Coverage Recommended
YP (mQ/[] @20 umt) (ppm/C) (ppm/C) (Pa-s) (pm) =2 (cm?/g) firing conditions
CNROTDH 10 +500+50 | +500+50 | 30~50 18~20 55 900 1 0min

DH ,, '
CNRO3DH 30 -100%50 -80+50 | 30~50 18~20 55 200 (il
CNR10D 100 -90+50 70+50 | 30~50 20~25 68 900 10min
CNR50D 500 -60+50 30450 | 30~50 20~25 76 20U Qi

D o, .
CN1R5D 1,500 -40+50 110450 | 30~50 20~25 80 900 1 min
CN3ROD 4,000 -10%50 +30+50 | 30~50 20~25 82 Souc i

SHINEM @ ALOs, WINEM : Cu, BMAE - AT U—VEIR|, RESRHG © BB

Substrate: Al.Os, Electrode: Cu, Formation method: Screen printing, Storage condition: Refrigerated
%1 HTCR: 25C~155C, CTCR:-55C~25TC
%2 EEZTU—UMERE AwvIa f7E I #250-¢30um, AL ST, FAIE : 30um

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

MLaB6 ((KI{ES5 29 2V) R BIR—A I / LaBé resistive pastes

R N Y NER | ERUREGN | KE | GREEY | BEE | e BRI \
~ SU —A %JE Sheet resistance TCR Viscosity | Fired Thich:ness Coverag% gpﬁ%gj Rejgnﬁgrfggg{ﬂ:ring ?Etgﬁﬁ
=S ype (Q/C] @20 umt) (ppm/C) (Pa-s) () (cm?/g) ectrode conditions ubstrate
LB3A 3 +330 | 50-100 | 18-20 % Cu 850;% 'lgmm AlLOs
LB10A 10 +170 | 50-100 |  18-20 102 Cu 850;% ,ll?mi” AlOs
A . :
LB100A 100 +40 | 50-100| 18-20 109 Cu 850% ,L?m'” ALOs
LBTKA 1,000 210 50-100| 18-20 114 Cu 850;% ,Q?mi” ALOs
LB20N 20 +200 | 50-100| 2225 105 | Ag | 820C10min
N | LBTOON 100 +70  |50-100| 22-25 108 | Ag | 820G 10min |
LBTkN 1,000 +10 | 50-100| 2225 113 | Ag | 820G 10min 1A

FIaA T A7 U—VER, REFRH | BE

Coating method : Screen printing, Storage condition : Refrigeration

M1 ABEZIU—UMREER Xwv o #250-¢30um, LLEIE  10um
When using the standard screen printing plate Mesh : #250-¢ 30 um, Thickness of emulsion : 10 um
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High-temperature firing pastes - Various types of High-temperature firing pastes

FiE copper plate

Al N%*ﬁ substrate

*&‘S‘E bonding laver

R-E5=v IR ES
EEEBNR—X b (CUAgTIR)

v Active metal paste (CuAgTi-based) for
bonding between copper plate and ceramics

ﬂﬁl*ﬁ copper plate

BHR Advantages
oSN EDHFESERICHES L. BEEMECHEND

Bonds to difficult-to-joint substrates such as SisNa and has excellent thermal shock resistance.
o EXRFHEITP CERUFIC TEGTIEE

Can be joined in a continuous furnace in nitrogen atmosphere.

5 BiEmE 5 . .
nE Fig BE BEMD | pgnesve stengtn] SO | g | SRR
Type Application Advantages component | (N/2mmL]) | firing conditions Coating method | substrates
— BLEABE
BURESE2" | mRBET cOBLmHAL o | Akos
Bonding between ) ) . g, U, InN ' fint
copper and ceramic High bonding strength High JINN2 screen printing SisNs
cubstrates durability in high temperature

environments (thermal reliability)

Screenipad printinglexample

bYJUSIng Ag-basedipaste
(providedibyiMino Group CoMLtah}

LSENRIFANR—X

Transfer printing paste

ks
I {FRIAAR VB E CER B O HE
Can be transferred to 3D shapes
and curved surfaces

455 Advantages

O X TJU— FT7tw by REIRICHIG UTeR— R |~ Paste compatible with screen offset/pad printing
o UIMECEIE A DENRIATIEE  Printing on uneven and curved surfaces is possible

OAZHER—A M ECURR—X MDEIEFY)  Proven track record with Ag paste and Cu paste

. mEEE - 5
ClNG ; LEHRHT BEETSS i LRI, BERUSRAF | gqps
_EI_EE Conductor | A ﬁﬁﬁ/dﬁdﬁ Specific resistivity C iﬁﬁ’ﬁh q éﬂgﬁ%%e Rec’o:mmended Curing/ zﬁléﬁ 2R
ype component pplication an vantages (Il Q- cm) oating metho (N/2minD) firing condition ubstrate
AIOU=rAFTtv b ZQSU—‘/?F7EW B EDY
EIRIAR. ieb - =4 creen offset printing 0 .
HS101T2| Ag For screen offset printing, =3 29 U—> )% REDR 240 900C 10min Al2Os
Nickel platable screen pad printing
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High-temperature firing pastes - Chip resistor applications

CuNi resistor
O\ e o L
i . Fv TR ACUNEAR—Z ~

CuNi resistive pastes for chip resistors

TCR ppm/K

100 Fm e s = = = = = Breferred TCR range
-200

0.001 0.01 0.1 1 10 100 1000 10000 100000
Resistance Q

BHR Advantages
O SR B CRRIINBEEICH LT, MEMLEDEWEEEZELE T,

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

Fre BIEPAFYRAT LU=y 3 VDORKRICHELTWVE T,

It is also suitable for sulfurization and ion migration countermeasures.

o INEHE 10mQ~3.0Q. ERREAVCEREERT v EHICRETT,
Supported resistance range 10mQ~3.0Q.Suitable for chip resistors for current detection and power management.
O RFEMEITH Y. IR MY DMEAEZEENU XTI DKREWVIR/INS IO ABHADKREBICRETT
A base metal material, it is ideal for replacing silver palladium resistors, which are expensive and subject to high price volatility risk.

O TCRMMEL . £50ppm/KEHIEINTRULZsH. £100ppmDF v FIEMSSREERICHMIGULE T,

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

o in/x EDRIBEFYERI—IZSE LI B A

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

TiEDH Example of process

SMEMBODENR] - F2)E - 1AL EILDENR] - 1% - Bk A—N—J— R HSZAD
Printing, drying and firing of copper Resistor printing, drying and firing ENfml - E51E - 15ERk
electrodes

Sy, o e o NAND—AEREBLECHU
HEMOLERLISEN AR THTRE T

Copper electrode can be sintered at the

same time as the resistor SRty Es sl i P gotEr

applications, etc.

X
AlO3EAR | AlOsEAM | AlO3EAMR

* BREBIRPDNETT, B TR GERLRUERE) BDIRETI, THERLESL.

A nitrogen displacement furnace is required. We can perform commissioned firing (testing and production). Please contact us.

_’IO_
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High-temperature firing pastes - Chip resistor applications

(EFEIE ST —4 Reliability data

BIERERICII THTHBMEMZELE T,

The resin protective film alone is sufficient to provide moisture resistance.
SRICIRDUREMN S D IETERRE CTlEA—/N—I— M AHSAOBEARZHITIHULET,

For resistor designs that may be exposed to high temperatures, application of overcoat glass is recommended.

85C85RH%ERE SR 10000FE&IEME(LR
85°C/85RH% high temperature and high humidity test Resistance change after 1000 hours

{REERR B Type
Over coat CNROTDH CNRO3DH CNR10D CNR50D CN1RSD CN3ROD
e 0.03% 0.05% 0.10% 0.15% 0.20% 0.27%
A= Al 0.00% 0.00% 0.07% 0.13% 0.16% 0.22%

BCuNiI/X—2X I / CuNi resistive pastes
DHYU—=XEFDYU—-XEZNZFNT LY RICKDIBHIERENTIRETT,

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

iz | o v— MES BB R WE | BEEEe | RNEE | AEEEmR
YU—=A Sheet resistance 1 %1 Viscosity | Fired Thickness Coverage Recommended
Series Type HTCR CTCR F

Y (mQ/[] @20 pmt) (ppm/C) (ppm/C) (Pa-s) (pm) *2 (cm?/g) firing conditions
CNROTDH 10 +500£50 | +500+£50 | 30~50 18~20 55 900C 10min

DH o |
CNRO3DH 30 -100%50 -80+50 | 30~50 18~20 55 200 (il
CNR10D 100 -90+50 70450 | 30~50 20~25 68 900 10min
CNR50D 500 -60%50 30+50 | 30~50 20~25 76 2RO O

D o, .
CN1R5D 1,500 -40+50 10+50 | 30~50 20~25 80 900 ] min
CN3ROD 4,000 -10%50 +30+50 | 30~50 20~25 82 st (it

SINEMR @ ALOs, MILER : Cu, ZfJ7A 1 AT U—VER, RERH | SR

Substrate: Al.Os, Electrode: Cu, Formation method: Screen printing, Storage condition: Refrigerated

1 HTCR: 25C~155C, CTCR:-55C~25TC

M2 BER TSR A vIa 87 #250-030um, ALY —iT, LEIE  30um

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

WEBAR— b, 7—"N—0— bFAR—X PDBERIFRDR—I T,

Part number list of Paste for Copper Electrode, Paste for Overcoat is on the next page.
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WRREIR—Z &~ - Fv TGRS

High-temperature firing pastes - Chip resistor applications

WEAX—2 I (BHEF) / copper paste (for electrodes)

iz} BERIRE FnEE ysp g
_EI_EE Specific resistance Viscosity Fired Thickness¢3 Coveragi R mm;ﬁr;%kdﬁﬁzn%# ndition
ype (£ Q-cm) (Pa-s) () (cm/e) ecommended firing conditions
DCO019 900 C 10min
(Surface) =4 75+25 Ca. 13 85 In Na
DCO19U 900 C 10min
Back) =4 7525 Ca.7 150 In Na
SINEMR @ AlLOs , ZfmJA 1 AT U—VEIR, RERG | SR
Substrate: Al.Os, Formation method: Screen printing, Storage condition: Refrigerated
%3 REXTU—VNRERE
When using standard screen plate
(DCO19) Awa, #4&: #250-030um, LLEIE : 10um
Mesh wire diameter: #250-¢ 30 um, emulsion thickness: 10 um
(DCOT9U) A w o, #4% : #400-¢ 19 um, LLEIE : 10um
Mesh wire diameter: #400-¢ 19 um, emulsion thickness: 10 um
) — (o) \]
BAHSAR—R b (F—/V—3— bH) / Glass paste (for overcoat)

. PR BTE ol WM™ e
BE IEPUAR E Lok Viscosity Fired Thickness™* Coverage Insuration .AC'd 5 Recommended
Type Color (Pa-9) (m) (cm/g) Q) resliise firing conditions

(weight loss%)
/88 /%A 850~900TC
OCG12 | Grayish/Whit 6030 Ca.13 250 8.0x1011 <3.0 .
r‘lglyalasns;{)are%tE/ 10min In N2

MINEMR © AlLOs , ZfmFA 1 AT U—VER, RERH | BE
Substrate: Al.Os, Formation method: Screen printing, Storage condition: Refrigerated
%4 FBE2TU—VRRER Xwya, 842 #400 - ¢19um, LEIE : 10um
When using standard screen plate, mesh wire diameter: #400-¢ 19 um, emulsion thickness: 30 um
%5 FHIITE : 0.5Wt%iiBR(C 1 IR &R DEERHA %

Evaluation method: % weight loss after 1 hour immersion in 0.5wt% sulfuric acid
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EBiEVU 1— 3y - BEEER

Thick film solutions - Ultra thick film Substrates

k2 [ZIREMENmIEMR (TPC)

Ultra Thick film Printed Cu substrate(TPC)

BHR Advantages

o R AIEE:0.8mm t ; RIVVI—RRE:0.2mm
Max. film thickness: 0.8mmt; Min. pattern spacing: 0.2mm

OE(LT AR, BILVIZZUL. BT 7A V. ZILZFFICHIGTIEE

Aluminum nitride, silicon nitride, sapphire, Alumina, etc.

® ANMBEREEFDERH
Reliability equivalent to AMB substrate

BEARIBRL substrate configuration

LE - REMASE~—Z b

Cu paste for upper layer/surface layer

40~300um

EiREGA~—Z 1

Bonding layer/Bonding paste 1

EiREGA~R—X 2

40~300 4 m Bonding layer/Bonding paste 2

Bepig&tE  $1) 850°C/N2FER
Firing conditions EX) 850°C/N2 atmosphere

K 3 Specification

I8H item SEFFHE reference standard {2 remarks
Zp=] Z(E7IL=(AIN). 7ZIL=7F (ALOs). Z DD EIF R
Material Z(EHEZR (SIN) Other materials on request
=] YA X
Base material Size 50~114mmL]
Ed .
Thizmess 0.2 mm
L/S = 200/ 200 u
RE - 500 p A E(F 45
Film thic?kness 100~500 u 500 u cfrlmore or:—requAest
[netziv 25~40 uQcm
B (B d7)
Thermal conductivity 200~250 W/m-K
(Cu layer only)
B X FRIEEE
Conductor Adhesion beforegplating =3.0 kgf / 2mmL]

£—) b%ﬁgﬁbll EN Ul AIE
X F BB Measured by peel test
Adhesion after ?lating 22.5 kgf / 2mmL]

physicalcharakteristics

AlLOs: ZEEEEER 2000 cycleld DA

Thermal shock test Endurance over 2000 cycles

Xy FEM A4 AIN: ZAEEE 58 1500 cyclell EDMHA 4B i ° i
Durability after plating Thermal shochztfast Endurancz over 1500 cycles Tcycle : -45C (30min) 120°C (30min)

SiN: ZAEZE 5 3000 cyclel EDmA

Thermal shock test Endurance over 3000 cycles

1cycle : -45C (30min) 120 (30min)

1cycle : -45C (30min) < 150C (30min)
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E7FIE

V) Ja1—3ry - EF

Via-filling solutions - Via-filling substrate

FEIEER

E 7 FEERR

Via-filling substrate

BHR Advantages
o SIS, SHEM.
High reliability, high densification, high heat dissipation
® ROHS 253 s
RoHS2 compliant

® 1 XYY A XTJE

Customizable

EREE

o Eif - DEEEM

High adhesion to substrates
o HiRREZLBICME LIFR T ENTE. RELTPELICHEERENTIEE,

The board surface can be finished smooth, and components can be mounted directly over filled vias.
o K1 RORREDAEWNT—1IRE 7 FRIEN TIRE

Uniform Via-filling with fewer voids and gaps

o R RORREZMERE THIH U e SR @ AR (AgCuG HMETIE) [COXINTIHE (EAER)

Highly airtight applications (AgCu alloy dense filling) with minimized voids and gaps are also available (consult with us).

K5 Specification

) sy | FEHUO | FEEHUO
= THED e (v THE) | (S
BEiME iR (X ggi T PART N EEE%?Z‘ F(F‘ET&» t.l) Filling section section
Substrate Material Substrate Size | .7 [Hole diameter| Hole diameter T ll,lr:géesr?ncelsosn unevenness unevenness
aspect ratio (No polishing) (With lap (with mirror
P 8 polishing) polishing)
AIN. AlOs. SIN.
NIFTIWESZVIR
CU?_FE\ machinable ceramics. 20'05';.3 5~7/,LQcm ilj Hum
Cu filling 7 5 A Psapphire. .Omm AT
SiO2 1.0~ +30um
AIN. ALOs. SIN. | oxo~ | 10.0™ BIT s
RIFTTIWESZVIR| 45x%x45 L Toum
ﬁggfﬁ% machinable ceramics, (inch) ®' 1.0mm*? 3~4pQcm IR
ﬂ??x(sfosapphlre\ 0.05~ +2um
102 1.0mm*? BUR
ABCUBE | AN, ALOs. SIN, . EIEADIZD
METE | o955 53wI2 1.0~6.5% - mENLIA
(fegncsg ﬁ“ﬁ]\/g machinable ceramics WA

¥1VER WEICK D> TFHAD TEWNE T, Exceptions may be made depending on the hole diameter and board thickness.
%2 . FEELISNDEHIRCDOEFUTIF. THEKSIZEI L For thicknesses other than the above, please contact us.
%3 I RBEICK D TEFFIHD TEWNET . Exceptions may be made depending on the thickness of the plate.
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JLREIEM - Ao LVRAT v a3

Press sub-material - Cushioning material for heat press

MU RATwvav

Cushioning material for heat press

B RS REEH

Constituent material Type Standard thickness
KBEM (T wvHRI—SHSRI0OR)
Surfacing material (Fluororesin-impregnated glass cloth) F-Tply 1.6 mm=£0.3 mm
EEM (NS5 I0X)
Buffer material (glass cloth) F-2ply 2.7 mm+0.4 mm
IE=mVN
mgubber F-3ply 3.6 mm=£0.5 mm
—REkiR ML
SR sura c?nggat erial One layer type Multi-layer type

|
/@®@%¢  Buffer material

WML A vk vl il ik i i iwk A}

Y AT VAN VAT WAT WA TET T

AT —%9 Durability date
TUORYA D)V ZRNTT vy 3 U7zE2000 U R L. TURBIERDOEHEMNSZRITE

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

Cushion Performance Trec] A X1 BEOT7AIL (BEZERET)
ik Tenperature profile (under vacca)

E 07 230
® 06 4_.4--‘4___-. | |
- — 1 1
E S s — e 1 1
£ e e e | |
E w 0.3 " - —i | |
s = & " 1 1
B 92 ———— 1 !

L

g o1 it : i
£ oo 30 - -
= 0 05 il 15 z 25 3 35 4 4.5 : :
E7) Pressure(MPa) ! !

[ -o-F2ply o Faplyaer200presses  ——Kraft peperS plece(190g/ni) | 60min ' 60min " 30min Time

200E@ L REHI ST MRS EDT v 3 ViR !

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

Z Dth4FE other advantages
0 230C TOERMERANTIRETH Y., Jvra Vit MAKICENTLS,
It can be used continuously at 230°C and has excellent cushioning and durability.
o RENEF{EFADIRDEER (SS40041) RRZM R ZMRIEEINT NS,
It has been verified to be effective in reducing corrosion of the hot plate (SS400 material) during long-term continuous use.
® FRITIRERA T 1 X 1 1300X2800mm
Max. fabrication size: 1300X2800mm
o FLRBDWNEREMNEL (F type DIF) o
High dimensional stability after pressing (F type only).
® [R5 X AT RE (F type D) o

Suction transfer available (F type only).
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JLREIEM - O LVRAT v a3

Press sub-material - Cushioning material for heat press

BRI 165 FEEH
Constituent material Type example Standard thickness
KEM (7 5= Rilio OX)
Surfacing material (Aramid fiber cloth) M15-Tply 1.6mm=0.3 mm
BE (H>XT0R)
Buffer material (glass cloth) L 2oLy 20/ GRS G
\ 74 j\
M L M15-3ply | 3.6 mm+0.5 mm
—BxA7 HEx4A7
One layer type Multi-layer type

E.1 1
Surfacing material

P YA TR VAT AT VAT AT YA

Py VAT WAY VAT VAT WA VAT
. WL WG Jwl D 0wl 0wk u)

““ : e DG DG Owl D Dl vl A
/@®8%(  Buifer material —
P LAY WA YA VAN YA CYsw yes
A D DG D D D D u)

WMTL
— Rubber N

AT —9 Durability date
TURYA D)V ZRNTT vy 3 #2000 U R L. PURBIROEHENMNS ZRITE

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

Cushion Performance TeCI A %1 : BETOT 740 (EERET)
__ 08 Tenperature profile (under vacca)
0.7 230
2 06 | |
T £ 05 | |
E 0.4 | 1
mi . |
= - 1
B | |
° 01 1 1
00 30 ! !
00 05 10 15 20 25 30 35 40 45 | i
FE7) Pressure(MPa) : :

1<

[ ®-Mis2sly —e-MiS2plyatter 200 presses —a—Kraft paper S piece | 60min 60min 30min

20007 LRAESHI ST MESKL 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 CTOERMFERANTIRETH Y. Jvya Vit MAKICENTLS,
It can be used continuously at 230°C and has excellent cushioning and durability.

o REAEFEADIRDEAEE (SS40047) BRZHIZ DMRMHEER SN TN S,

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 : 1300%X2800mm
Max. fabrication size: 1300x 2800 mm
O ETEEDKLSICHH DT ENTE. REMICENS (M15 type DFH),

It can be rounded as shown in the photo above for easy storage.(M15 type only)

Time
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iR RS/ RFIDARE(N—A A VT 2A5U—) - BEH4MHE

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

§R 7/ HiF MDot”

Silver nano filler “MDot®”

=VENVDOIRF /SRFMDot® (T A Ry b)) (&, SHhRBICHFAE LIRS /FH8HETT. KLU
T, BNIERERMZB L. 200CUTOIEENETOEETIL - SRMRE(LH KO SNHEBESMER—
A b (B BBIER. 9475 vF) DEEHEEEIC UTHELE T, %i#’ﬁl Lo bOZIXADHFICHITDF—
MEIE LT, BERDE SRARMEMICEMUE 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.

[$R7/ #iFMDot® ~GE MR- MEeEHE~]

Silver Nano Filler “MDot®” for Conductive Silver Paste

BR Advantages
o (K RIS IEE

Promotes low-temperature sintering

® BNIcHIZREM

High dispersion stability

® SiE{LICHm

For high-density sintering

HiE Applications
R FEIE T O
o ZIEBEMR-I b MDot® iFhll / Addition

Various conductive pastes

SEMCEMT AT IV FR—A K
ngh thermal die attach paste

° SR HBEDEEEF

Conductive additive for secondary batteries

MDot®

HRAT

Silver flake
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iR RS/ RFIDARE(N—A (VT 2A5U—) - BEH4MH

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

FRESIFIE Sintering properties

120°C 30min CF305 :
10 '200C 30min
3 5@ .
G e 200°C 30min
L7
g 3
£’
o]
2 WS
w0 ﬂ 4
3
2
100 120 140 160 180 200
#0ERE (C)
Heat treatment temperature
AR RRE 1945+ (DLS) ESiE:
Series Silver content Diameter Characteristics
N (BEBMENR—R ML < fSEFTIRE
CF3xx =90 wt% 70-100 nm (/Videly applicable for conductive paste
BB - KiFE
CRaxx =90 wt% 100 - 140 nm Low organic content / Large diameter
FATIyvFR=Z bAT (KR4 R, HE5RED L)
CF7xx =90 wt% 90 - 120 nm For high thermal die attach paste -
90-130nm | E{ENTEIL—R - TFILAILE S—=ILDEDH
Cro1BC 80-85 wt% (T EEZZE) | Low processing cost / Dispersed in Butyl carbitol
AVIITy VT - DREMEBREEEE
SP15xx = 87 wit% 30-50 nm Inkjet ink / Conductive additive for secondary batteries

MOBRNCHBSBIER—Z b~ « ASU—TORFERIFT T, DEUBET & ICHE XDEFT) KRR E T,

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 785 Examples of solvents with dispersion results
TF)LAILE ~—)U Ethyl carbitol TFILHIVE b—)L7 27— b Butyl carbitol acetate
TFILAIVE = —JU Butyl carbitol T )LEXZ —)U Terpineol
+ V7RO Isophorone v ROF/)LE=RZF —)U Dihydroterpineol
ARIRTIRF2/ Liquid epoxy 72U L—hE./NX— Acrylate monomer
HILE r—=)L7 T — I Carbitol acetate

SEM (Scanning Electron Microscope)

CFO1BC F SP15XX
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iR RF/RFIRARE(N—ANAVT-2A5U—) - SRENEIH

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

[SRENIERFAYEHERAFI~ER T / fiF~]

Mirror surface decoration pigment ~Silver nanoparticles MDot"*~

Yy-X RRE TR 1

Series Silver content Diameter Characteristics

REE R
Mirror surface decoration applications

SP10B2xx | =80 wt% 20 nm APU—8B&R, ATU—=VEHRL 42TV 1w hEIRIGE. STEER)
RIS O] E

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

3B/ RFRARG(R=ANAYT:A5U=) - PUYFYRIVINOZTA

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

JUFyRILIZMOZJ AMIFEEERN—AS c €127

Conductive silver paste and Ink for printed electronics

RS CEBNZR S /R FRMZEINE T 2 & T, KETOHRIOEERERIREL., PUYT Y RILVY
ROZJ ADHARERICEMUET 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.

Neliaires
S 5 Conductive past
O BT O A TCENTESE L onductive paste

High conductivity at low temperature process

® HIRICEDLETHRI VY XOJHE

Customizable to suit your application

Bi& Applications P
®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 mumEE BMEHER

Firing temperature/time and resistivity

k3 E____ & —°
AT U=VEIRIING =~
Screen printing patterns

w
a

(0]
9]
&E 20 EC293
a
@ g 25
&£ 15 20
ol -l
g H 15
) 1

0 . - -

5 ; -

100 110 120 130 140 150
HIERE (C) |

Heat treatment temperature
- ’|9 -



i/ |/ HFIRERR (R—ANA YT A5U-) -

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

JUYFwRIVINOZTA

- Printed electronics

BE BMIE SRR fugtzieiy B

Type Coating method Heating condition | Specific resistivity Advantages
EC293 | A7 e bverrs | '30-60% | <10 KO cm | T 15 adbeson o paycmbonste
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 YT YEM. AL A | 120 0% | <20 w0 - em | mimamEs Y Flexibility
EC261 Saeen prning 0 605 | <4HO-em | B e adheson o polyimice
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

SVYNAVTVUEBRER. U—

RO U—ALEDEBREDRBELEE

BUER—AKNTT,

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

BFE & BR FEMTE [ngiiz7) 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
SIUINAVT Y {RESR Fa4wS . 120 - 200C
EC304 Polymer tantalum capacitors Low ESR Dipping Q10! = @it 10 - 607>
FVINAVFTUY - U—RTU—LEE 1KESR T A ARV R ) . N
55197 Polymer tantalum capacitors Lead frame attachment Low ESR Dispensing 60uQ - cm 170C. 309
ERSHEER
I AT Y - U—RIOLU—LES Low silver contents F A4 AR . .
55200 Polymer tantalum capacitors Lead frame attachment AENIA Dispensing Slolol e 1A, S0
Solvent-free type
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/B /HFRARE(R—-2AMAYT25U-) - EERYYIUYTR=Ab

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

FEHFBESAYYIUVITR—2R b

Silver sintering paste for die attachment

EREHSIEICBNICIRY / RF iz 0 A U, EaRETEGSRCEE CERGERIEDFEFRGHY
IUVITR=A N ZREFELF 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.

#%E AdVantages _'_‘;P— =y bg di e . bo'ndlng.’

Skt Clic
ngh thermal conductivity

® K m5EHS

Low temperature sintering

EEERESER

Dense sintered layer

BE 1 & :ix 7)) BEEE U ES BB ESRAHI
Type Characteristics Applications Specific resistivity | Adhesive strength | Thermal conductivity Sintering condition
. 50C 30~90min
E} peaPAN
$310 Pressﬁ?z.ﬂlgi; i POL"EVSrL%eg'tCCeS 2.7 uQ - cm 100 MPa | > 200 W/m - K +
& ’ 200~250°C 60min

Pressure: >10MPa

MNEES Power devices . . vy
5280 | peceure bonding | Module attach <3puQ-cm | >100MPa | >200W/m -k TTeinnwwg.-Zggm%OOC
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NERARZER - 120

Decorative paints and inks

BICR7 ILEXI Uy TER~T -1,

High gloss aluminum metallic paint ~ For spray decoration ~

]~

$HR Advantages
—&RI4% One-component
® %%5R5HEEE High gloss
07 VS—1— B (TSAF v IEM)

Adhesion without undercoating (plastic substrate)

o ERIFBSDEHRIL

Simplification of coating film structure

O KjE « Ay FERNSDHRE

Alternative to vapor deposition and plating coating BICRATU v TERY

HS ANERREEA VT ~ATIRITSAA T~

Inorganic ink for glass decoration ~ Stained glass ink ~

45 Advantages(HSZ. HEHEEH)
EElREE. Sz, Silc. BMA. SEE

Highly transparent coloring, High heat resistance, High
weather resistance, High durability High hardness

%@ﬁ‘jlﬁ%ﬂ%

Colored glassy thin film with gold nanoparticles produced by
high-temperature process (550C~)

0 SR, HEEMANDEEREER
INS — > N0Em

Highly transparent coloring and pattern decoration on -

glass and inorganic substrates BEEU7HTR

YTV I—R

O SR RIATFRIE BN NERISTHEAERAT DIOER | Widkieis sircnaces
Decoration of heat-resistant parts that require coloring
and near-infrared transmission
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[BELEDEE]
=VEN)L MR Mitsuboshi Belting Ltd.

W 653-0024 #wPHEREKERMEAL T B 1E215,74-1-21 Hamazoe-dori, Nagata-ku, Kobe 653-0024, Japan A M ITSU B@SHI
W EFHEIEE 2552 Electric Materials Department

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