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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 & A
. ; KR —A b
ﬂ@%&@/\"—z K Various typf?rsinogf pHalgS?étsemperature Resistive pastes
Al moraLte i fpesiies -5 = v I AEGAEEERX—X b (CuAgTIR)
Active metal pastes (CuAgTi-based) for bonding between copper plate and ceramic
IS EHIRIAR—X b
Transfer printing paste
F v TR A& F v FIEFIZBACUNIETIR—X
Chip resistor applications CuNi resistive pastes for chip resistors
BEVUa1—-3Y HBERER FBE R ENRIEAR (TPC)
Thick film solutions Ultra Thick Film Substrates Ultra Thick film Printed Cu substrate (TPC)
E7riBEY a—3Y E 7 FRIEENR B FIBEM
Via-filling solutions Via-filling substrate Via-filling substrate
TUREIEM RTURT Y a3t BTSPURT Y 3
Press sub-material Cushioning material for heat press Cushioning material for heat press
BB BEEMR—X MECGHEI~IRT / KIF MDot®~
Conductive materials ~Silver nano filler MDot®~ for conductive silver pastes
TRENIERA REIE RN ~R S/ KT~
B R / RIFInESE Mirror surface decoration pigments Mirror surface decoration pigment ~Silver nanoparticles MDot®~
(R=Rb - 42T -25U=) | FYy5>y RIVIMOZIR | FUYTYRIVI NOZIREFEEERR—Z S - AT
Sllvearégllive% n?gg&atrstlcle Printed electronics Conductive silver paste and Ink for printed electronics
(pastes, inks, slurries) RBWRAEBMER—Z b REWERAEB MR R—R b
Conductive paste for passive components Conductive silver paste for passive components
BERY VIV VITR= K~ FERBERY VIV VITR=I
Sintering paste Silver sintering paste for die attachment
BHRZIVEXIY v I~ U — A~
NERRZEE - 4 >0 IERASRE - 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

| BEMR—ANCEHEI~RT /HF~MDot*~

FBKBESAY VIV ITR—Z

Silver Sintering Paste for die attachment

(CItor— () / ermmEg

AT IC package (high density mounting)
Fw S EHTEE R/ For Chip rosistor

-CuNHEHFR—2Z

CuNi resistive paste

-HAR— R (EBHRF)

Copper paste(for electrode)

“HSZAR—=ZN (F—/N—O—rF)

Glass paste(for overcoat) e

SEIERG (Fv SiEEE)

Passive components (chip resistors)

Silver nano filler “MDot*” for Conductive Silver Paste

REEPEAGEER— b

Conductive Silver Paste for Passive Components

ZEERm (3T VY)
Passive components (capacitors)

MSURTvavit

Heat press cushioning material

BERIEINR— b/
High temperature
firing pastes

“BHER—Z
- TS0 AEBREE : Cum)
SRHAR—AN (CUAETIR) i 1 BH i Cooased

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

HBEERENRIEAR (TPC)

Ultra-thick film printed Cu substrate

7 S — Active metal paste (CuAgTi-based) .
— - - N - for bonding between copper plate e = aue _}Eﬁ’\_x"
|a%ﬁ7wsxww9§ﬂ TUF YT IVEREMR [ end coramics : &, LR e Resistive paste
High gloss aluminum metallic paint Flexible circuit board = p1s) _j i 77]“51/\"—]]\
S o lam G parte

Ultra-thick copper electrode

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

A MITSUBOSHI

ESSvIERER (§E)

Ceramic circuit (Cu)

WRRELR— A1/
High temperature
firing pastes
-BER—2h
(Ag%)
Conductor pastes
(Ag-based)

TSI ORER (GR)

Ceramic circuit (Ag)

BB/ —Y

Automotive interior and exterior parts
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High-temperature firing pastes - Various types of High-temperature firing pastes

BHR Advantages
<7 L=7E#R Alumina Substrate >
® (TR specification
o [GEAYRE Firing temperature : 600°C~900C
o [FATEENIMERYF Good solder wettability
o XwHETIRE. X v F BB SEREM
Plating process available, high reliability after plating
414 (900°C 10min XKGERIES)
Physical properties (900°C for 10 min in air firing)
« Xy FERYHARERE (E—ILBE) !
=4kgf/2mmSQ
Initial adhesion strength after plating (peel strength):

o tEIEHT specific resistance © =3 4 Qcm

E{FER—Z N (AgR)

Conductor pastes (Ag-based)

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

Initial adhesion strength after plating (peel strength):

« leiispecific resistance : =4 Qcm

BiR&E DEBE{STEME Adhesion reliability to substrate

&' — JL-3  peel strength(kgf/2mmS Q)

5.0
4.0 .\i—\.\'
3.0
2.0
1.0
0.0
0 500 1000

numberof cycles

MR- X vHik
After silver paste plating
BB A 7B 45Ce125C
Thermal cycle test
MBEE—F : GATEARERoEBELCN
Destruction mode: In-solder destruction or substrate gouging

&' — JL3% FF peel strength(kgf2mmSQ)
5.0

4.0
3.0
2.0
1.0

0.0

0 200 400 600

number of cycles
HKEA—Z b A i
After silver paste plating
XBd 4 7008 45°C<125'C
Thermal cycle test
MERT—F  FEaee
Fracture mode: interfacial detachment

: BERE |, b
i /Ezs—i;/taﬁt/iroﬁcl/m_ig?at%r;/ & 29— R . ,
HS109 |  Ag e s =3 S eoreoml | 240 900C 10min | Al:Os
Good soldering, Nickel plateable
HS201 |  Ag el <4 Aol za0 900C 10min | AIN
Hs301 | ag | BUCRIRRESaSm =3 | Aeaing | 220 | 500-900C 10min | D280
o igration Nickel pareae] PA5%: 36 | 2707 T | 240 | 900 10min | ALO,
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High-temperature firing pastes - Various types of High-temperature firing pastes

BAR—X ~ (CuR)

Conductor pastes (Cu-based)

R Advantages
o 7 L=FERA. EL7ILIERA. BEIERA EERNISB) 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~HBENIRIFTE T,

Firing film thickness is from 5 um and baking temperature is from 650C .
OENRINT —VICINU. #E. FIVMENFEETETT,
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 i S by | Achesve | HERBIRERMY | mamma | wymmim
Type Application and Advantages (1 Qcm) (N%engthD) ﬁﬁﬁgnggnnedr}ticem Coating method | Substrate
mm
74 VEIRI 900°C 10min, | X7 U —/EDf
DCO14E Fine pattern printing <3 220 In N2 Screen printing ALOs
KEFAE. FARENRI 900°C 10min, | 22 U—/El|
DCO17 Smooth sur?ace, Good solderability <3 =20 In N2 Screen printing ALOs
ERGERROIRE. [FATSENRIF 650C 10min, | 27 U—HIR|
AMRO3 Low terﬂlperature l?iring, Goodﬁsolderability <3 =20 In N2 Screen printing AlOs
AINEAR A 900C AU —/Ef
M22 For AIN substrate sS4 220 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—>ElRl| 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

BA~R—2Z I (CuAETIZR)

Conductor pastes (CuAgTi-based)

R Advantages
o EEREERAIE. BERMEFEEEZERLTVBIEH. SisNa. AINEIRICH UL THENIEBNZET 5.

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. BERIEICEND,
Excellent heat resistance, thermal shock resistance, and reliability.

o HERICHR—R hETERET D & TO.3mL EDBEREAZ R TTEE.

Ultra-thick film of 0.3 mm or thicker can be formed by layering copper paste on the upper ayer.
oPb. CAREDHEMEZZS TR,

Free of toxic substances such as Pb and Cd.

iZpdil= i BiERnE e BT T55
J uAss BiEmD _ HRENRGE | EMAE | g
%ﬁi Film thickness A ﬁlﬁii;t'on Ad fﬁ% s Conductor |Adhesive strength Rezmeended Coatin,g ssdt’grgatt}g
e 100um< | 100um= ppYycat UEMIER component | (N/2mmi]) | firing conditions | method |
Sl BLEGRE
BROE BEBEFTOaL -
(B53vI2EMR | MM EMEHEY) 850°C 10min | e | ALOs
AS110 O O EDEERE) High bonding strength | Ag Cu,Ti >30 N min ENRI AlN
Thick film conductor wiring, High durability in JINN2 screen SisNa
electrode formation high temperature printing
(Junction layer with ceramic environments
substrate) (thermal reliability)
EHEFTZKEE&%
L0 &
(AST100D ixgig’ﬁ@ 850C 1omin | 22— | ALO:
AC063 O O LERER) Actas a link between | A8.CU - N ENR AIN
Thick film conductor wiring, | ypper and lower layer »ININ2 screen SisNa
electrode formation conductor films printing
(for upper layer stacking of
AS110)
[ERRBLABCHR. BVRETRE
?%@@Héfﬁ 1 EIDELRIT 21—
AC063D K KBEDEMH o . . AlOs
DCOT4GL| O @) £ _EJE(CfEF) oJgE cu - 850C 10min | Enf) AIN
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
= fEE
“amown | ) @o06c Iy
2R Z | = A N o~
EEiEmE) | & AEEDRAD 800°C 10min | e | A0
G2 a O Formation of ultra-thick ) ;oo fiim thFJigkness can = ) ,INN:2 screen AIN
film conéjlgggdvg!mg and |pe tormed in a single print printing SisNa
(for multilayer thickening) run

BEE100umEFHDHE JEIZ100umLL_E DA For film thickness of 100um or more

For film thickness less than 100um

100pmA LHEET 2154, HROIEEEM

~ $EEE(AS110)ZENR! §
40~100um IEBRASLL0)ZE When stacking more than 100 300um @I (G139) &ENR)
Printed bonding layer (AS110) add the process shown on the right. Printing of thickened film layer (GL39)
s
40~100pum Q@iEaE LE(AC063=DC014GL)ZER] S00um Omm ) 800°C N2 BEL

Print the upper layer of bonding layer (AC063=DC014GL)
QBERE #l) 850C N2 FFES
Firing Example) 850°C N2 atmosphere

Firing Example) 800° C N2 atmosphere
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High-temperature firing pastes - Various types of High-temperature firing pastes

HSANR—R k

Glass pastes

R Advantages
0 ERTFTHR FCTHFEINBH TARWVWAS R NATIRER S A Vv THRTEVE T,
We have a lineup that can form glass films with very little soot even under a nitrogen atmosphere.
® iR EE 650 C~XMTaRET I,
Emperature from 650C is available.
® BIKD CHEEXTTRE

Color can be consulted.

BE RNzl S HE pendil= EMER R RS XHITEAR
Type Color Viscosity (Pa-s) Fired thickness(um) | Coverage(cm2/g) | Recommended firing condition Substrate
0 650C 10min
OCG02 X 50-100 15-18 133 . . ALOs
gray In N2 (Air dope required)
s 900C 10min
0CG12 2 50-100 15-18 150 ALOs
In N2
== 850C 10min
OCG07 tur?uoise 100-200 10-15 146 A ALOs
800C 10min
0CGO3 = 50-100 10-15 146 : AN
iiee In N2 - Air
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High-temperature firing pastes - Various types of High-temperature firing pastes

HmAR—2 b

Resistive pastes

R Advantages
O EXTHITHM TE., MOBMPERZE I IEREMATERT,

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

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

0 R ERDICHAG/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 EDRIBEFYEI—ISE 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

BEfiAe

Existing materials

AgPd

RuO2

AR

Our Products

v
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 RICKBDIBHERENTIREE T o

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

T R, v— NES BB RE WE | BMEEe | SNEE | EEEmR
YU—2X Bl Sheet resistance 1 51 Viscosit Fired Thickness Coverage R ded
Series Type HTCR* CTCR* Y g Recommende:
(mQ/C] @20 umt) (ppm/C) (ppm/C) (Pa-s) (pm) =2 (cm?/g) firing conditions
CNO1DH 10 +500450 | +520+50 | 30~50 18~20 55 900 1 0min

DH ,, '
CNO3DH 30 -100+50 -90+50 | 30~50 18~20 55 200G (il
CNR10D 100 -90+50 6050 | 30~50 20~25 68 900 10min
CNR50D 500 -60+50 30450 | 30~50 20~25 76 SBUC Qi

D o, .
CN1R5D 1,500 -40+50 10450 | 30~50 20~25 80 900 ] min
CN3ROD 4,000 10450 10450 | 30~50 20~25 82 S i

MRENR © Al2Os, XN : Cu, BfJTA 1 AT U—VEIR, (REFRHE | B

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

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

%2 EEZTU—UMERR AwvIa f5E I #250-¢30um, AL VST, AIE : 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—RA | / LaBé resistive pastes

R N S NER | EUREGN | KE | GREEY | BEE | BIRIR .
~ SU —A %Jﬁ Sheet resistance TCR Viscosity | Fired Thich:ness Coverag% gpﬁ%gj Rejgnﬁgrfggg{fti’: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 ALOs
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;% ,18”“”‘ ALOs
LB20N 20 +200 | 50-100| 2225 105 | Ag | 820C70min
N | LBTOON 100 +70  |50-100| 22-25 108 | Ag | 820G 10min |
LBTkN 1,000 +10 | 50-100| 2225 113 | Ag | 820G 10min T

FIaA T A7 U—VEIR, REFRH | B

Coating method : Screen printing, Storage condition : Refrigeration

M1 BEZIU—UMREREE XvI o #250-¢30um, ILEIE  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

ﬂﬂ*ﬁ copper plate

R-25=v I A ES
EEEBNR—X b (CUAgTIR)

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

A | N%*& substrate

}fé‘f% bonding layer

ﬂﬁlﬂi copper plate

g s
. » - g ¥
o SisN IR EDHIEGERICHES L. %% \ e .
M OERDE ! AEEMECHEND 8’ — e
Bonds to difficult-to-joint substrates such as SisN and has & 2 o MOV & WRactive metalsystam
excellent thermal shock resistance as shown in the figure right. e AN R R nctive matl sysiem
¢ EXRFTHIP TERIFIC TRETIEE e
Can be joined in a continuous furnace in nitrogen atmosphere. Y m o 1000 1600 2000 2500 a000
E—F‘J“fallﬁiaﬁ[-ﬂsﬁ'l 50°C,30min)
Heat cycle endurance test
R 3 EEnaE e . .
T R BE BEMS |\ gnesve stengtn] SO | g | SRR
Type Applycation Advantages component | (N/2mmi]) | firing conditions Coating method | substrates
— BLECRE
PURESE2” | mREET cOBLmHAL o ALO>
EiIRBDES (E=E(E) . 850C 10min | X7 U—/ElR|
AS102 Bonding between . SR . Ag,Cu,Ti =30 - AIN
copper and ceramic High bonding strength High .INN2 screen printing SisNa
ppsubstrates durability in high temperature 3
environments (thermal reliability)
Screenipadjprintingjexample
bylusingtAg-basedipaste
(providedlbyiMino Group CoMLitdh
BRSENRIANR—2X
Transfer printing paste
IR HECE S OTHE
Can be transferred to 3D shapes
and curved surfaces
R Advantages
0 XTJU— ATty /v REIRICHIG UTeR—R I Paste compatible with screen offset/pad printing
o UIMECBIE A DENRIATIEE  Printing on uneven and curved surfaces is possible
OAgHENR—A M ECURR—Z FDEIEF) Proven track record with Ag paste and Cu paste
k BERE | ., .
B ﬁﬁﬁgg __HERR Speciftilfi}giztivity ZMITE Adnesive Rﬁ%ﬁgééﬁﬁczﬁ@ MR
TYPe | component | APPlication and Advantages |~ LQ - cm) Coating method (Ns/t;:]gr:]hm) T e Substrate
RIU=0ATEY b 7\9')—‘/?;712“/ B~ EN
EDRIA. Mish > =i Screen offset printing 5 )
HST01T Ag For screen offset printing, =3 27 U—=>)%y REDR =40 900C 10min ALO
Nickel platable screen pad printing
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High-temperature firing pastes - Chip resistor applications

500
CuNi resistor
400 /_ Ag/Pd resistor

oo /_/—Ruoz resistor o oo . .o
00 MmN S : Fv B ACUNIEHRR—X b

0 S . .

00 bmmme e Y. CuNi resistive pastes for chip resistors
Preferred TCR range

-200

0.001 0.01 0.1 1 10 100 1000 10000 100000
Resistance Q

TCR ppm/K

R Advantages
o IR TR NBELICR LT, MBEEDEWEEEZEFLET,
It is highly reliable against oxidation, which is a concern with copper-based materials.

Fre BIEPAFYRAT LU=y 3 VDORKRICHBELTWVE T,

It is also suitable for sulfurization and ion migration countermeasures.

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

O TCRHMEL . £50ppm/KEHIEIATRULZsH. £100ppmDF v FIEMSSREERICHMIGULE T,

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

o in/x EDRIBEFYERE—ISE LI B A

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

TiEDH Example of process

SMEMBODENR] - F2IE - 1AL EHLDENR] - 1% - Bipk A—N—d— R HSZAD
Printing, drying and firing of copper Resistor printing, drying and firing ENfml - E51E - 1Rk
electrodes

Sy, o e o NAND—AERBREBLECHU
EMOLEALISEN AR CHTRE <

Copper electrode can be sintered at the
same time as the resistor

Apply as needed for high-power
applications, etc.

* BREBIRFDINETT, B TREEHEN GERLRUEE) BDIRETT, THERESL,

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

_’IO_



RREIR—2Z &~ - Fv TSRS

High-temperature firing pastes - Chip resistor applications

(EFEIET —4 Reliability data

BIERERIC I THOTHBMEMZELE T,

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

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

85C85RH%EiREEER 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%

BCuNiEIT/X—2X I / CuNi resistive pastes
DHYU—=XEFDYU—-XEZNZFNT LY RICKDIBHERENTIRETT,

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

- = " . :
yPe (mQ/L] @20 umt) (ppm/C) (ppm/C) (Pa-s) (um) = (em?/g) firing conditions

CNO1DH 10 +500+50 | +520£50 | 30~50 18~20 55 900C 10min

- CNO3DH 30 -100%50 90450 | 30~50 18~20 55 20U Qi
CNR10D 100 -90+50 60+50 | 30~50 20~25 68 900 10min

CNR50D 500 -60+50 30450 | 30~50 20~25 76 SBOG (O

y CN1R5D 1,500 -40+50 10450 | 30~50 20~25 80 900 1 0min
CN3ROD 4,000 10450 10450 | 30~50 20~25 82 S (il

SINEMR @ AlLOs, MILER : Cu, ZfJ7A 1 AT U—VER, RERH | SE

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

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

M2 IBER USRI Avya 7 #250-030um, ALY —T, LEIE  30um

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

WEMAR—Z b, 7—"\N—D— bAR—XA PDBERIERDR—I T,

Part number list of Paste for Copper Electrode, Paste for Overcoat is on the next page.
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High-temperature firing pastes - Chip resistor applications

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

i) BERIRE FnEE Sy
_EI_EE Specific resistance Viscosity Fired Thickness3 Coveragi R mm;ﬁr%%kdﬁﬁzn%# ndition
ype (2 Q-cm) (Pa-s) () (cm/e) ecommended firing conditions
DCO19 900 C 10min
Surface) =4 75+25 Ca. 13 85 In Na
DCO19U 900 C 10min
®ack) =4 75£25 Ca. 7 150 In Na
MIENR : AlOs , BfJ3A 1 AT U—VEIR, (REFHG | BE
Substrate: Al.Os, Formation method: Screen printing, Storage condition: Refrigerated
%3 REXTU—VNRERE
When using standard screen plate
(DCO19) Hw¥a, &% #250-030um, LFIE : 10um
Mesh wire diameter: #250-¢ 30 um, emulsion thickness: 10 um
(DCOT9U) X v, #42 : #400-¢ 19um, AFIE : 10um
Mesh wire diameter: #400-¢ 19 um, emulsion thickness: 10 um
) — (o) W\
BHSAR—R b (F—/V—3—BbH) / Glass paste (for overcoat)
. PR BE o L
_|§_=J§ iﬁﬁ,gﬂ%@ﬂik Viscosity Fired Thickness™* Coverage Insuration .At‘C'd %5 Recommended
ype olor (Pa-s) (um) (cm/g) Q) MRS firing conditions
(weight loss%)
E&%EH 850~900C
OCG12 Grayish whit 60+30 Ca.13 250 8.0X1011 <3.0 .
transparent. 10min In N2

SINEMR @ AlLOs , Zfm7A 1 AT U—VER, RERMY | HE
Substrate: Al.Os, Formation method: Screen printing, Storage condition: Refrigerated
%4 fBE2TU—VRRER Awya, 842 #400 - ¢19um, LEIE : 10um
When using standard screen plate, mesh wire diameter: #400-¢ 19 um, emulsion thickness: 30 um
%5 FHIITE : 0.5Wt% iR (C 1 ISR E®RDEERA %

Evaluation method: % weight loss after 1 hour immersion in 0.5wt% sulfuric acid
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Thick film solutions - Ultra thick film Substrates

k2 [ZIRFMENmIEMR (TPC)

Ultra Thick film Printed Cu substrate(TPC)

R Advantages
o R AREE:0.8mm t ; &/JVVY—VEkE:0.3mm
Max. film thickness: 0.8mmt; Min. pattern spacing: 0.3mm

OE(LT AR, BILVIVZZUL, BUIT7A V. 7ZILZFHFICHIGTIEE

Aluminum nitride, silicon nitride, sapphire, Alumina, etc.
o AMBEREIZFD{EHEME
Reliability equivalent to AMB substrate

BEiIRBRL substrate configuration
[FRE100umLL T D IFH A For film thickness of 100um or less |
OFEEEEIESE
/ Active metal junction layer

QiRiESE LB

Silver copper bonding layer upper layer

40~100um -

40~100um |

FH%ElOOumL)U:@i%é\ For film thickness of 100um or more J
QiFtERIEARE

Active metal junction layer
@iRffIESE LB

Silver copper bonding layer upper layer

/@ﬁlﬂisﬂﬁlé
Cu thickening layer

300um

300pum

(TR Specification

IEH item SZFFHE reference standard fiZ remarks
ME 27 )L= (AIN). 7ZIL=7F (AlLOs). Z DD E F TR
Material Z{EHE3xR (SIN) Other materials on request
Bt HA4 X
Base material Sikm 50~114mm[]
[Edr "
Thianess 0.2 mm
L/S = 200/ 200 u
= - 500 u BA_EF 85k
Film thic?kness 100~500 u 500 u olrlmore or:—requAest
ndtiizi) 2.5~ 4.0 uQcm
X FHIEE
S Adhesion before pating =3.0 kel / 2mmU] E—LEBRIC & WA
Conductor Xy FEE - Measured by peel test
physicalchal#akteristics Adhesion after plating =25 g / 2l

AlOs: ZEZ5ER 2000 cyclell EDMHAR Y i ; ;
Thezrm;l shockitelst Enduranceyover 2000 cycles Tcycle - -451C (30min) ©120°C (30min)

Xy SRR AlN: ZE2E8% 1500 cycleld EDAR - _AES ; ; i
Durability after plating Thermal shocT tlest Endurancz over 1500 cycles Tcycle - -45C (30min) ©120°C (30min)

SIN: ZA& 2558 3000 cycleld FDMIA - _AES i ° ;
Thermal shocqlz tlest Endurange/ over 3000 cycles Tcycle - -451C (30min) ©150°C (30min)
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V) a—3ary - EF

Via-filling solutions - Via-filling substrate

FEIEER

E 7 FHERR

Via-filling substrate

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

® N5 <A XTJE

Customizable

EREE

o Eif - DEEBEM

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

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

Uniform Via-filling with fewer voids and gaps

o A RORREZMERE THIH U e SR B AR (AgCuGHHETIE) [COXINTIHE (EAER)

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

K5 Specification

s sy | JOESUO | FEHBMO
= THED e (v THE) | ()
mEHE | mEvqX | PR ogqm g~y LR @mEL) | 0T
Substrate Material Substrate Size thickness Hole diameter| Hole diameter resistance Lr:géesr]erlcels‘)sn unevenness unevenness
aspect ratio (No polishing) (With lap (with mirror
P 8 polishing) polishing)
AIN. AlOs. SIN.
RIFTNWESZVIR
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 ey
ﬂ??x(sfosapphlre\ 0.05~ +2um
102 1.0mm*? B
ABCUBE | AN, ALOs. SIN, . EIEADIZD
METE | o955 53wI2 1.0~6.5% - WmENLA
(fegncsg ﬁ“ﬁ]\/g machinable ceramics WA

¥11VR WEICK D> TFHAD TEWNE T, Exceptions may be made depending on the hole diameter and board thickness.
%2 . FEELISNDEHIRCDOEFTUTIF. THEKSZE 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.

_’|4_



TJLREIEM - O VAT v a3

Press sub-material - Cushioning material for heat press

MU RAITwvav

Cushioning material for heat press

B T REEH

Constituent material Type Standard thickness
KBEM (T vHRI—SHSRT0OR)
Surfacing material (Fluororesin-impregnated glass cloth) F-Tply 1.6 mm=£0.3 mm
EEM (HS5X00X)
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 UzE2000 U R L. TURBIERDODEHEMNSZRITE

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

Cushion Performance TEC) A ¥ BEIOI7AI (EZERHT)
s Tenperature profile (under vacca)

Yo 230

2o0s ———" | :

~ E P —r 1 1

E E i . —— ! !

g g o e e e e ! :

P K] = —% 1 !

&5 L 1 1

&g e s T : :

g 01 e, — i I

£ oo 30 - -

= o 0.5 1 15 F 5 3 35 4 4.5 ! !

1 1

EF Pressure(MPa) ! !

[ —o-Fasly =+ Faoly Alter 200presses ——Kraft peper 5 plece(190g/m)_| 60min "~ 60min _ 30min Time

200E@ L REHI ST MESHELEDT v 3 Vit ERF! !

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

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

Suction transfer available (F type only).
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Press sub-material - Cushioning material for heat press

BRI {165 FEEH
Constituent material Type example Standard thickness
KEM (7 5= RiliEo OX)
Surfacing material (Aramid fiber cloth) M15-Tply 1.6mm=0.3 mm
BEM (H>XT0R)
Buffer material (glass cloth) L 529l 20/ TR 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

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

““ : e DG DG Owl D Dl vl A
/@®8%(  Buifer material —
Py LAY WY VAN VAN YA Cyew 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. PURBIRODEHENMNS Z]ITE

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

Cushion Performance TeCI A %1 : BETOT 740 (EERHET)
__ 08 Tenperature profile (under vacca)
0.7 230
2 06 | |
€ £ 05 | |
£ |
u 0.4 ! !
g | |
gi= : |
° 01 1 1
0.0 30 : :
00 05 10 15 20 25 30 35 40 45 | |
FE7# Pressure(MPa) ' !
60min "~ 6Omin _ 30min Time
| -@-Mi152ply  -@-M152plyafter 200 presses  —i—Kraft paper 5 piece |

20007 LRAEBHI ST MESKLEDT 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 C TOEFERNTIRETH Y. Ty a vk, MAKICENTWVS,

It can be used continuously at 230°C and has excellent cushioning and durability.
o REAEFEADIRDEEE (SS4004) BRZHIZ 2MRMHEER 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 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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Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Conductive materials

§R 7 / i+ MDot”

Ag nano filler “MDot"®”

=VENVDOIRF /RFMDot® (T A Ry b)) (F, SHhRBICHFE VRS /FH8HETT. kLU
T, BNIERERMZB L. 200CUTOIEENZTOEETIL - SRMRE(LH KO SNHEBESMER—
A b (B BB, 5475 vF) DEHEEEIC UCTHKREELE T, LmI LT hOZIZANFHICHIFT2+—
MEIE LT, BERDE SIRADRIMEMICEMUE T,

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.

[BEFEHER— NEEEHEI~IRF / fiFMDot"~]

~Silver nano filler MDot®~ for conductive silver pastes

Y58 Advantages
® [ RLEHGIEIE
Promotes low-temperature sintering

® BNIcIRIZREM

High dispersion stability

® SHFE(LICEm
For high-density sintering

HiE Applications

R EFETE o
o SETEIEA—A b MDot® i&hll / Addition
Various conductive pastes
0SB I A7 I vFR—I k
High thermal die attach paste

® —REH BN L BRI
Conductive additive for secondary batteries

MDot®

HRAT

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

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

WREEYFME Sintering properties

120°C 30mi
o CF305
= i
o £
Lﬁj l:.', . 200°C 30min
LQqv7
g 3
g’
‘O
2
w0 ﬂ 4
3
100 120 140 160 180 200 i Y e
”mgﬁﬁ (ﬂc) - 888 8. 5Mm 11215 SET
Heat treatment temperature :
AR S R TgHFE ESiE:
Series Silver content Diameter Characteristics
N (BEBMER—R ML < fSEFTIRE
CF3xx =90 wt% /0-100 nm (/Videly applicable for conductive paste
EBD - K&
CFaxx =90 wt% 100 - 140 nm Low organic content / Large diameter
FATIywFR=Z bAT (KR4 R, HE5RED L)
CF7xx =90 wt% 90 - 120 nm For high thermal die attach paste
EIITEITL—R - TFILAILE b—=ILDEIDH
CFO1BC 80-85 wi% 90-130 nm Low processing cost / Dispersed in Butyl carbitol
AVITITY MV - TREMBRAEERE
SP15xx = 87wt 30-50 nm Inkjet ink / Conductive additive fo/r secondary batteries

MOBRNCHBISBIER—A S « AZU—TOIREERD T, DEUBET L ICHEE XXDER) "ERDET,
Ag Nano Filler “MDot®” will be provided in a state of being dispersed in a solvent. Product number (xx) changes for each dispersion
solvent.

DEIEBED S B 7BEIFI Examples of solvents with dispersion results
IFILAIE ~—IU Ethyl carbitol HILE b=)L7 T — b Carbitol acetate
TFILAIVE b =)L Butyl carbitol TFILAILE b—IL7 T — b Butyl carbitol acetate
TIF L 73— Ethylene glycol T I)LERZF —)U Terpineol
+ V7RO Isophorone Tt ROF/)LEXRF—)U Dihydroterpineol
ARIRITRF 2 Liquid epoxy 72U L—KE/Y— Acrylate monomer
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Silver/Silver nanoparticle applied products (pastes, inks, slurries) - Mirror surface decoration pigments

[SRENIERFAYCHERAFI~ER T / fiF~]

Mirror surface decoration pigment ~Silver nanoparticles MDot"*~

YyY-X RRE TR 1

Series Silver content Diameter Characteristics

REEFR
Mirror surface decoration applications

SP10B2xx | =80 wt% 20 nm APU—8B%R, ATU—=VEHRL 42TV v MEIRITGE. STEER)
FAICH O] E

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

3B/ B /RFRARG(R=ANA YT 25U=) - PUYFYRIVINOZTA

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

(o] — \} — st —— (o}
JUYFYyRILZb0Z7 AMIFTEEERN—AN « 127
Conductive silver paste and Ink for printed electronics
EREHSIEICEBNICIR T / RFRIMTZINAET 5 & T KR COHREBERZRIEL. UV Ty RIVY
hOZD ZADHREREICEMUE 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
i 5 Conductive past
O BT O A TCENTESE L onductive paste

High conductivity at low temperature process

® HIRICEDE THRI V1 X

Customizable to suit your application

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

Printing conductive tracks on polymer films

@ ISR « ITOEBRNDECIRHZRK

Printing conductive tracks on glass substrates / ITO substrates

® Kz EthEEIRAZAY

For solar sell electrodes

o E—BI characteristic properties
Y mumSE BMEHER

Firing temperature/time and resistivity

i .3 _o
- R U—=VHIRINEG —>
- Screen printing patterns

] 35
o
&E 20 EC293 1
0w .
892 |
248 20 1
FE |
g3 15
0 |
0 . [3850m
100 110 120 130 140 150
HUIERE (C)

Heat treatment temperature
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Silver/Silver nanoparticle applied products (pastes, inks, slurries)

JUYFwRIVINOZTA

- Printed electronics

& BMIE SRR e B

Type Coating method Heating condition | Specific resistivity Advantages
EC293 | A7 e bverrs | '30-60% | <10 KO cm | 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 U YEM. TAARL A | 120 0% | <20 w0 em | mmEmEs Y Flexibility
EC261 Saeen prning 0 605 | <4HQ-em | B e adheson o polymice
2 41%ZE%$§%U > 10 < 10 Q) @i 1%2%§%£§§?x%ﬁ“@@mmRMe

/| HFIRERR (R—ANA 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

SVYINVAVTVUEBRER. U—

RO U—ALEDEBREDRBLEE

BUER—AKNTT,

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

BFE & R FEMTE [ngiiz7) {3l S SE
Type Applications Advantages Coating method | Specific resistivity | Sintering condition
IUIINAVTUY {RESR FawvS . 170C - 200C
EC298 Polymer tantalum capacitors Low ESR Dipping S0uQ - cm 10 - 309
IIINAVT Y {RESR Fa4vS . 120 - 200C
EC304 Polymer tantalum capacitors Low ESR Dipping Q110! = @i 10 - 607>
IVINAVFTUY - U—RTU—LEE 1KESR T A ARV R ) . N
55197 Polymer tantalum capacitors Lead frame attachment Low ESR Dispensing 60uQ - cm 170C. 309
ERSHER
I AT - U—RIU—LES Low silver contents F A4 AR . .
55200 Polymer tantalum capacitors Lead frame attachment ARSI A Dispensing Slolol e 1A, S0
Solvent-free type
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/B HFRARG (X217 25U-) - EERYYIUYTR=Ab

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

FEFESHYVIUIIR—-X B

Silver sintering paste for die attachment

EREHSIEICBNICIRY / RF i Z 0 A U, EaRETEGSRCEE CERGERIEDFEFRGHY
IUVITR=A N ZBEFELE 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 aPressure less bondlng o _ = __B;e's,_sng! b:',qn'dj_n'g_—,____,

Skl Clic
ngh thermal conductivity

® K mEHS

Low temperature sintering

EEEREGET

Dense sintered layer

BE 1 A& :ix 7)) BEEE U ES BB ESRAHI
Type Characteristics Applications Specific resistivity | Adhesive strength | Thermal conductivity Sintering condition
10 P
5310 RIS Power IC. LED | 52 10 - em 100 MPa | > 200 W/m - K 2000C 1 h

Pressure-less bonding | Si. SiC. GaN

Pressure:10Mpa
<4uQ-cm > 50 MPa > 200 W/m - k | Temperature:250~300C
Time:>2min

NEES Power IC
5280 Pressure bonding Si. SiC. GaN
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Decorative paints and inks

BICR7 ILEXI Uy TER~T -1,

]~

High gloss aluminum metallic paint ~ For spray decoration ~

#ﬁﬁ Advantages

® — &R One-component

o %ﬁ‘ﬁfR;‘HéiE High gloss

07 S —1—hREBE(TSRATF 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

BYRXS U v IER

'S Zh08,

KA VT ~ATIRI S ALV T~

Inorganic ink for glass decoration ~ Stained glass ink ~

45 Advantages(HSZ. HEHEEH)
ESEREE. 5iE. SR, SmMA. SEE

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

BEm S OER(550C~) ICLBEF/HF
BBHSAEEE

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

0 S, HEEMANDEEREER
INS — > H0Em

Highly transparent coloring and pattern decoration on
glass and inorganic substrates

® EE A FRINE BN MHE IR MHEEEAF D NIER

Decoration of heat-resistant parts that require coloring
and near-infrared transmission

_22_
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