sE/o-ssgicsUEER. ()
HEEICENESBREVILS—LI RN

High heat and voltage resistance for power semiconductors in-vehicle

SHA7IHVRERYVILS—-LI AR
PSR-4000 HT3

Alkali development type solder resist for in-vehicle use PSR-4000 HT3

0 BTRHROBU D —EBICHRE L RELH

Compatible with power semiconductors with high energy saving effect

® STg/IECTEICKD.BEATAOIVEDOSYOmiE
(-40deg.C&175deg.C 1000cyc)

High Tg /Low CTE for crack resistance at thermal cycle testing

©® 1000Vt
(IPC comb type B Pattern 85deg.C, 85% RH)

1000V dielectric strength

EifF&R

HSREIm Tg (deg.C) TMA 175-185

IRIZREFRE CTE a1 (ppm) 20-30
Negie ¥M4ZFE Elastic Modulus(GPa) 5-6

TCT-40deg.C&175deg.C Pass

1000cyc
1.00E+12
—— PSR-4000 HT3
= —— Bf775 Conventional product
G 1.00E+11
o
3] —
S 1.00e+10
0 Jnm— r
.g 1.00E+09
A & Application o -
- 1.00E+08
O FHER. SEEER 0 0 1000
Auto-motive substrate, High volage substrate Time (h)
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RABIAITERBREBNS T 7L LA @

High heat dissipation insulation dry film material for heat generating components

RBFE- SRREREE RAREERSTI1ILA

High heat dissipation and high breakdown voltage thermosetting dry film material

® ATe ECTEDHBINEERTOTCTRHIEICENS

High Tg and low CTE provide excellent TCT resistance on Embedded Devices Substrate

® EMCICHhENERET—REHIEDTIEE

Batch encapsulation is possible in a short time compared to EMC

ﬁ 'E Properties
© HEMRICESHEHEERETHTTEE

Material design is possible according to the required application
O BV Low warpage

O %‘Tg\ {&CTE High Tg, low CTE

O SAPNFE\E}EE(%%QE\ Z/\"\yg) Compatible for SAP (electroless, sputter)

BEIALTRS ATV s

High heat dissipation Thermal curable dry film

IC
B A EE R A E R g7 ERsaEt LEAA
Embedded Devices Substrate for build-up material Molding material
Type Thermal Breakdown Desmear/ Peel
conductivity voltage E’less Cu strength
2W/m-K 6kV/0.1mm OK >3N/cm
Standard
3W/m-K 5kV/0.1mm OK >3N/cm
High 6W/m-K 5kV/0.1mm OK >3N/cm

A & Application

0 SRE/SERER. BHER HAER

High volage/High current substrate, auto-mobile substrate, heat dissipation substrate
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IND—FEFmF
REMEEMEY U2 — 3
High heat dissipation mounting material solution

for power semi conductor devices

03

o SRCEMRBGEVILY—-LIAF PSR-4000 HS2W

High thermal conductivity Photo imageable solder resist

o SHAM - SIBFIRIBEETVF HC series

High heat dissipation < high breakdown voltage paste

o SIEHMEIUBHIY+ THP-100 DX series

Highly reliable hole plugging ink

0 BTRYROB/ D —LBEICHIELERELSH

Mounting material for power semiconductor devices with high energy-saving effect (PSR, HC, THP)

0 EMBEXZEULREFRECENTVSLZS BEAMCENIZEY 1—)LOREDTRE

Possible to provide modules with excellent heat dissipation due to excellent break down voltage and surface flatness (HC)

® ST ECTEICKS. TCTMHERUEREREEICBNIZEY 1—ILOREHTIEE

Possible to provide modules with excellent reliability due to high Tg/low CTE (THP)

AMESHRBLYLS—LYRR

High thiimall(é’onduct_ivity Photo
l\"lj_i.ﬁgw (mﬂlﬁ) Imageable solaer resist
Power semiconductor (heat source) PSR-4000 HS2wW
P — :
I } PCB
—
E—bIIVO ————0
Heat sink
SIEFEENEDTYF SN SRR RIREET Y+
Highly reliable hole plugging ink High heat dissipation * high breakdown voltage paste
THP-100 DX series HC series
Tg(deg.C)TMA  165-175 175-185 Rz W/ m-K) 3.3
bich kV/0.1
CTE al(ppm) 15-25 10-20 BIFHEIE ( mm) 6.6
CTE a2(ppm) 50-60 40-50 KBFRIE Ra(um) 0.8

Surface roughness

A & Application

0 SBE/SFRER EFHER BRER

High volage/High current substrate, auto-mobile substrate, heat dissipation substrate
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EiRBIROHON—$ELTRIE!

Suitable Cover Material for Thick Cupper Substrate

PHO T ERERABIERI 1L L

Dry Film Solder Resist for Automotive Heavy Copper Printed Circuit Board

SR —MTORACKDEVREDEHERICH U THEBRBDRZHTHE

Insulation material is possible to be formed on heavy Cu circuit such as EV by lamination process

B7>5—hvhk

Low undercut

BIFR20HA 5%

Good embeddability

RO BTN D D RIF R E S

Low warpage, low residual stress and good heat resistance

ERTHORIFRVILY —5 LRZIK(150umt)

Exclellent SR dam formation even in higher SR thickness(150umt)

150deg.C-2000hDFBHE THIFHNEL (CZUIEDIZS)

No peeling when soak at 150deg.C for 2000 h (in the case of CZ treatment)

RIFRS LizR R

Excellent SR dam pattern Excellent high heat soak resistance

&  Application

A

© EXBEERAEMEROIERM

Insulation Material for Thick cupper substrates used in electric vehicles

TAIYO INK PRODUCTS GUIDE
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SSREIRICH T AINAM?
S2HEVIVI—-LIARB

Optimum solution to the thinning package substrates.High Young’' s modulus solder resist

ZIVAVURGRICN\vI—IEiRA
RSA21ILLYVILS—-LY A PSR-800 AUS SR3-R

Photo-Imageable Dry Film Solder Resist for IC Substrate PSR-800 AUS SR3-R

SEVILY—LUI AN AUS SR3IDEMTETIL

The successor model of AUS SR3 (High Young’s modulus solder resist)

B LD7 VI —-hyhaEldE

Improve undercut on the substrate

BVEERICKD /v —IERODERE. 37 LRED MY RIS G EE

High modulus that enables to cover the trend toward thinner and coreless package substrates

BhriggiEEE O REJORIIT/MREVY Mtk

High Insulation Reliability Glossy Green -+ AUS SR3-R / Matte Green --- AUS MG3-R

BEURIRIVF—ZFRALI1ILLEICHIFBHCOHEEEZE75%HIR

By manufacturing the film using renewable energy, reducing CO, emissions by 75%

| AUSSR3 | AUS SR3-R(TR76259)

AUS SR3-R

SR Thickness : 15 um
SRO Diameter : 80 um

Exp. Tool : Mms-60 (DI)

Sensitivity 10/41 steps
Top: 80 um

Sensitivity 9/41 steps
Top : 82 um

On BT Laminate

SR Thickness : 25 um
SR Line width : 100 um

Exp. Tool : Mms-60 (DI)

Sensitivity 10/41 steps
Top/Bottom : 98 um/72 um
:13 um

Sensitivity 8/41 steps
Top/Bottom : 94 um/83 um
C.:6 um

A & Application

Exposure 300 mJ/cm? 250 mJ/cm? “m (TR76259)
Dualing fime SUESS 60 sec. Tg (deg.C) TMA 150 - 160 =
UV bump Energy 1000 mJ/cm? 1000 mJ/cm? al 15 - 20 19
Post cure 170 deg.C, 60 min 170 deg.C, 60 min (= (e a2 70 - 80 75
Elastic Modulus (GPa) 8.5-9.5 8.5
On Copper Pad Tensile Strength (MPa) 90 - 100 97
Elongation (%) 2.0-3.0 1.8

® IC Package B R(XAEBU.YARATL 1Y - I\w—=I BREI21—)L.F--")

For IC Package substrate (Memory, SiP, RF module, etc )
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EnrERLCEELE »
RO ZTUEHTVF

Hole plugging ink with excellent reliability and productivity

SEHEE-SEEEURDTYF THP-100 Z Series

High reliability and high productivity Hole plugging ink THP-100 Z Series

® INETHADEIRIES ® PKGERDESBERBLIBERLICER

Good printability to smaller size through hole Compatibility for PKG substrate, multilayer board and various application
© EREELHTIEE 0 FEZEHURIF (7BLLEER
Possible to be shorter curing time Long pot life at room temperature over 7days

Viscosity@25deg.C(dPa-s) 350+50 350+50
Standard curing condition 150deg.C30min
Tg(deg.C)TMA 150-160 160-170
CTE al(ppm) 40-50 30-40
CTE a2(ppm) 110-120 85-95

VIV —LI R
Solder resist \ 7-'\15&)’]’ y:F

Hole plugging ink

fER K1 SR TENRIHY T §E

200 Possible to print 1.5 times as conventional

150

100

50

ENRITTRE/RIRE (1853 L)
Printing speed (compared to our products)

ol ll111]

Dielectric material ®100um/Pich0.5mm/1.6mmt ek 22 Z3

Conventional

A & Application

O F=HEIR. PKGER. SSEEIR

For auto-mobile, PKG and Multilayer substrate
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XtEEEEERA

07

{KEE S - BN F S IE = E{EE

BRMERSTI1ILA

Next generation high speed communication substrate application
Low Dk & Ultra Low Df Thermal Curable Dry Film Build-up Material

AP LB BIF ST D1IL LA 2aristo Series

Thermal Curable Dielectric Dry Film Zaristo Series

B 5T C 3R ERHRAEF IR

Low Dk & ultra low Df to achieve low transmission loss

EFEE
AR

Low roughness & strong adhesion

aTg O KRk

High Tg

Low water absorption

| Zaristo700

Low Dk, Df film
Features (non Epoxy type)

Tg (deg.C)TMA 185-195
CTE al/a2(ppm) 15-20/90-100
Dk @10GHz 3.1-3.2
Df @10GHz 0.0013-0.0015
Water absorption(%) 0.03
Ra after Desmear (nm) 50-100
Peel Strength Initial >4.0
(N/cm)

85deg. C85%RH, >3.5

100hrs

O REBEIFBEEI AT

Next generation mobile communication system

0 ERaiEERR

Wireless communication base stations

BIRAZIEER COMEBXRERICLDIEIR

Achievement of dielectric Properties which are difficult for current technology

v Surface roughness
After desmear

1.0
0.5
(=
E 00 WWWW
-0.5
-1.0
0.00 0.05 0.10 015 017
mm
0.010
+ 150deg.C
100deg.C
0.008 ® 50deg.C
+ 23deg.C
4 -50deg.C
0.006
—
(=]
0.004
- °
. h{ ° ¢
. e
0.002 I R AR S
A A
0.000
0 10 20 30 40 50 60 70 80 90 100

Frequency (GHz)
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B/ B+ Y TBIRD O
MBS (CIEN AR B 31

The easy process for thick copper / narrow gap substrates

WY —RI1IL L& BRDEREEN ST I 1L L

“New Seed Film"” & “Functional Low Warpage Sealing Film”

® SAPEHY—RORAICED BESHOBIERT 27 RERADOSFE

SAP by “the new seed”, which do not need desmear and E'less Cu plating

® J17OF1I—-5.RFOBBREDOEMREHR/ KA+ vy TBARZE S I C/ERTTE

Thick copper wiring / narrow gap substrates for coils, actuators, RF circuit etc

® WEIYFYIRIFRETRGHY —RICKD. EiRist z SR EICRE T 6L

Designed wiring can be realized with high accuracy by using “the new seed”

5 M Properties
O SHEBE.I7rVEL/SICHEL  ® AXYFE—ILRESN/cnid E

For high copper thick circuit with fine L/S Copper-plated peel strength = 8N/cm
0 BIFIRAH Y 0 BRRBOSHIL / RFEE / SHER/
Good embedding BERDILERIRT HHEREE T IV L

High magnetism / high dielectric constant /
high heat dissipation / low warpage of insulating layer

(#%) HBRIEPTERC =M

Produced by Murata Manufacturing Co., Ltd.

New Seed

High magnetism/
High dielectric constant/ >
High heat dissipation

= n

New Seed Film

AR mum
Substrate SAP n H Uavered
Selective etching enables ideal patterns! Good embedding &

No warpage of Functional films!
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SRBNRELT. [y DRREMB L.

T BRRRACLDSBREEXIEICIER

Reducing conductor loss by ideal rectangular cross-sectional shape
and surface smoothness of copper wiring for high frequency compatible

RIR{E)

“FPCHEM #ivy—F

ReRUL=RT 1L

High speed transmission FPC substrate New seed polyimide film

® BRROUERARDY

PRV [%EZ ] HDOECHRD [ a4 Z=RIR

Realization of ideal rectangular cross-sectional shape and surface smoothness on copper wiring

0 SREEFHICHIIBDEEFENMERTELLEEL TR L.,

EERKDER TCEIRICHES

Improving transmission characteristics in the high frequency band as compared with conventional method. Low transmission loss for energy saving

0 FEBLBEMEDERERET [MHEROBBENI DS

L GEfExRE)

High adhesive strength of copper wiring on a smooth adhesive interface

® EEHEDODECHREREEET [ D71 EyFE] (S

Fine pitch wiring with exactly the same wiring width as design drawing

® YIONSOFT1T%

Subtractive Method
O $il, EMFREOFEE+H{KFET«ILL

Copper/Substrate interface excellent in smoothness + Low dielectric film
0

I § 18um
8 Hy—k-MPl <] MPI | soum
E Sr New seed type MPI BS 12um { 65um I 25um
= MPI | 50um
3 ol [ § 18um
- ANy FiREE Stripline
CFEHELCP FCCL AYE—4>2:50 Q Impedance:500
onventional LCP-FCCL

4 5 #RE&E100mm Line length:100mm

10 20 30 40 50 60
Frequency (GHz)

_ > —K-MP MRLCP-FCCL
New seed type MPI Conventional LCP-FCCL

BERE
B E

Cross-sectional
Image of adhesive

interface —
1um

Dk @10GHz 3.58 3.48
Df @106Hz 0.0032 0.0022

walngfu(r‘z‘;i)un 0.6 0.04

Rz (um) 1.6 3.8

® FPC (Flexible Printed circuit)

O EiEXDOBERRITXEECHR

Low Loss Transmission Lines for High Frequency High Quality Antenna

O HY—R-E=PTFr707%
New seed * Semi-Additive Method
O HHECHRREDOT S

Copper line excellent in surface smoothness

#;—RSAP #i>—RMSAP
New seed type SAP Cu seed type MSAP
Cu Cu
BERE .
BRE L el
Gl Polyimide Polyimide
Image of
adhesive interface —
RRAE
us
Roughness
of wiring surface
Rz 0.7um Rz 3.3m
¥ Rz1.3um ¥ Rz1.7um
Cu 1 Cu
=mie [ISubstratelil [ Substrate
Surface roughness qz.g
a0

Rough

O 74V EYFEICHIR

Fine pitch pattern

#  HHER © 118/ 1R = 10um/10um

% Diagonal Copper line :Line/Space=10pm/10pm

P SAmRIE/R=8um/8um

Lengthwise Copper line :Line/Space=8pm/8um

HMERORS (Bd) = 8um

Height(Thickness) of Copper line=8pm

O BaB”7Y7r O SREkHR SEERR

High Density and High Accuracy Printed Circuit
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HardnessxFloldability

10

SEEERRVTIIRD LA

High Modulus and Colorless Polyimide

0 BRMXBBETEDZITL) : 603

Modulus x Hardness : 603

Developments 603 Conditions
Thickness (um) 50 -
Direction MD TD =
Max. tensile strength (MPa) 210 186 JIS K 7161
Tensile modulus (GPa) 10.7 6.0 JIS K 7161
Mechanical Elongation at break (%) 25 35 JIS K 7161
Properties Surface hardness Nanoindentation
Hir (MPa) 600 ISO 14577
Fold durability - pass R1.5 fold for 200,000 times
Thermal Tg (deg.C) >340 TMA
Properties CTE al(ppm) 10 -10 TMA
. Tiotal (%) 90.4 ASTM D1003
orepartios Haze (%) 0.4 ASTM D1003
Yl 2.1 ASTM E313-73

A &  Application

® JUFIIWT1RTUTH#E

For Flexible Display

© BUWRDEIFICTZ 5544

Materials that can withstand severe bending

TAIYO INK PRODUCTS GUIDE 2023
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Excellent Stretchability and Bendability

11

ARVYF I IBEN—RA

ELEPASTE NP1

Stretchable conductive paste ELEPASTE NP1

©® 2AOU—=VEHR-PTF1T71 7 TEICKDECIRIER T,
TYvFVIICRDHLENDIEBRDIER BRIV —

Applicable by Screen printing/Fully additive manufacturing process.
No waste of hazardous liquid from manufacturing process

High electrical conductivity after stretching/during stretching cycles

BIFG{OYFMYE  Excellent Stretchability

$DHE (nitial)

‘U LR
BBRVSAMVYF+TIVBEX—AL
Stretchability comparison:

“Conventional” vs. “Stretchable”

. SBESD Conventional conductive paste

® ALY F+TIEEMEN— S “ELEPASTE NP1”
Stretchable conductive paste : “ELEPASTE NP1”

FA )& Application

Resistivity
Low — High

{HEEEM EICANLYF I IVRECHRDFER T EE

Highly stretchable conductors on elastic film substrate

BRE/(GBEREURTERVEELZHE O (EER4TOWEN T4

Compatibility with Low temperature process

50%{HREF (50% Stretching)

Stretchability comparison:

” Conventional” VS. " ELEPASTE NP1~

S @

_____________________________________

"Conventional”
High resistivity change due to crack

"ELEPASTE NP1”
No crack and high electrical conductivity

Elongation(%)

O EFE-NLVAT7ZRIFOI7ZSTINEIY— AV—bTFFRITIE

Wearable sensor for Medical/Healthcare application, Smart-textile&others
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RO LBEEB\BRTUEER 12
AR IRAYILY—-LI AR

3D-MID Solder Resist suitable for molded thermoplastic substrate

S-500 MD Series

ﬁﬁﬁﬁﬁzgm Molded interconnected device

. mﬁ;Eﬁ':%ﬁ@ﬂ%%ﬁzm bgBl%;%EﬂﬁE'CEéﬁﬁﬁ Ex:LKPF (Laser Direct Structuring)
INBIRR S, SR /U THHIFABRCRRICHEBUWVERMTCY
MIDVILF—LI AR ZRWVWS I ETEFEHZRHDIIENERET
MID technology enables formation of electro-circuit and component implementation on 3D molded thermoplastic substrate.

It provides environmentally friendly features and benefits such as miniaturization, space saving, reduction in parts number
and assembly steps. MID solder resist can improve reliability of MID

3D-MID 1’ﬁ§753ﬁ Process flow of 3D-MID

&6l :
LPKF#t LDSTI&

Ex : LKPF(Laser Direct Structuring)

[TV S ‘;

Patterning Leaser trimming

. . N +
Molding + Resist coating 5 SMT
Copper plating E less

Ni/Au Plating
VIVI—LIARDEE] Roles of Solder resist
@ SitESHEM
Q) REEFD High insulation reliability
FATZRNBALE Insulation reliability test (HHBT:85deg.C 85% 30V. 1000h)
Prevention of solder outflow . 1.E+10
£
H
§ 1.E4+09 /
» g
g 1.E+08
g — PPS150/150 — PPS150/150
£ qEto7
0 200 400 600 800 1000
BIRSTYFwWT  S-500MD Series Time (h)
LCPF [S-500 MD300]
B LRGSR REER PPS-PEEKA  [S-500 MD300)
©
3 PA, PBTH [S-50 MD200)
e s ABS/PCA  [S-500 MD100)
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High Reflectivity / Low Warpage with Single Side Printing

BRERRHNBBYILI—-LIAL

White Photo-Imageable Solder Resist with High Reflectivity

° BRE=

High Reflectivity
® BEASAICHERATRERMERDM

Extremely Low Warpage for Thin Film Glass

0 K&EZE

Low Yellowing

5 M Properties

E T 3
Under Conventional
development White SR

U270—#%R451%(450nm) 92.2% 91.4%

Reflectivity after reflow

RO ($R5EL) Oomm 20mm

Warpage on Cu foil(18umt, 5x5cm)

U270—&ReIE Reflectivity after reflow SRO viewing (450um)
75 /
50 / ’ ‘ ’

300 400 500 600 700 800
Wavelength [nm]

100

Reflectivity[%)

A &  Application

® Mini-LEDF1RTIL1N\vI 51 hDiEER E

Brightness improvement for Mini-LED Display Backlight
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