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Automobile Parts for the Environment
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Since global warming has become a serious problem, regulation of CO, emissions has been introduced globally as a main
solution to the problem. CO, reduction programs of automotive manufacturers are becoming more active, since cars are one of
the main CO, emission sources. As actual activities, weight reduction is an effective measure to improve fuel efficiency of cars,
and automotive parts will take a great part in this solution. On the other hand, energy generation control to save automotive
energy consumption, and the use of environmentally friendly materials to comply with regulations on hazardous substances
are proceeding.

Our company has been manufacturing various kinds of automotive parts, and we are aggressively developing new products
to achieve solutions to the environmental issues mentioned above. This report gives an overview of the R&D and manufacturing
situation of automotive parts for weight reduction, thermal management and environmentally friendly materials.
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Figure 16 Estimate of influence of copper properties for brake performance
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Low Elastic Prepreg for Automotive Application “TD-002”, to Inhibit Solder Crack

it BX Takayo Kitajima
WREMBIEEATD BARGIE FEBMRIBREE
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AR, MBORWNA 7)) v FELEGAHBH 2 SR IS S ERE TR B A Sh 7z BB HAEML Twb,
LYV YN—AD L) L WIREREE T ISR SN HECUIL, #H#dBan & EBE & O M OB RSN S, 1ZATZHE
BRI L, ZAZY T 7 HPECTEHAERARGIRAET S LPBEINT VD, ZOMEZ IS L8 &
LT, HHEISIEAZZY F v 7 IR F TD-002% B %€ L 720

TD-002i%, ZAKLZ T v 7 Z2WHlS 27201 ER L FETH 25N, SO L, MGl SiadEFEo 7 > b
FRNTRO SN B HEBEMFELZE L T0b. TOTD002% EMOEFIHES 5 2 LI2X 5T, FALEEGHBA~DIETIE
MEBM L CTRALZ 7y 7 28l 52 EHTE, HadmnERMEZINET 22 LD WiRE 2%,

In recent years, hybrid vehicles and electric vehicles, which are applying advanced electronic controls, are increasing. As the
ECU came to be mounted in the engine compartment, the solder crack issue comes from the stress due to the mismatching
CTE between electronic components and PCB. Low elastic modulus material “TD-002” was developed as a material to solve
this issue.

TD-002 has low elastic modulus and high elongation, and also has high reliability properties in CAF and heat resistance.
TD-002 applied to the surface of PWBs of standard FR-4 material inhibits solder cracking, absorbing the soldering stress.
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Figure 1 Mechanism of solder crack and stress absorption by low elastic modulus material
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RN Z R L, B BRRBRGEORAL Y 7y 7 EERZFM L7220 B 2 ([CFHIR R 2R T SRl S,
FR-4#F B4 A & LI L TD-00268 H EAUIT N O FEEELBMIC BT HIZAZE T T v ZEMPMURL TBY, BAZEZ TV
7RI RS B 2 R L 72,

100 90005 1 70
= 20004 1 7L
go| =3000% 1 2L

AHEBS | FR-AME—ERER | FR-441+TD-00218 5 AR

= M 7TV IE 8%

2125R

N
NI
&
N
& o
i
ki

60 [

77y 7{HEE(%)=C/ (A+B) X100

40
3226R

HEN NS T

i

(%) 20

6332R

FR-444+TD-0024& R £ Al FR-4#1 B — &R F AR

() MEERABBORKIEAL T T v 7 RFHMEFER
[ﬁﬂiﬁiﬁsﬁ%ﬁ 1 =40°C/30 min <125C/30 min]

ALy VHERRER
(300041 Z7ILF X hEn=41K)

2 TD-002#AICEDIEAL YTy 7HHIRNR
Figure 2 Reduction effect of solder crack by using TD-002
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3. TD-002MD—fi&4%M

£ 1 12TD-0020 — 45tk % 7”83 TD-0021%, —MFR-44F & Il L, BPERAH1/4, G D MORIK 4 fETHWERE
WMEEAT L, CORMEICE Y, BAEBRIEICEIRE G & M OBPIREIC L > THEL IR EHEMT 22 L 05CTE5 (B 1b),
¥/, ZTOMOIEIFRAM EFSEL NV TH Y, 7 v FEBITRD SN2 B EEESEEZE L Tw 5D,

&1 TD-002D—#4F!E (B £0.4 mm)
Table 1 General properties of TD-002 (Thickness 0.4 mm)

Item Condition Unit TD-002 High Tg Halogen Free FR-4
Solder Heat Resistance 260°C Float S > 300 > 300
Tg*' TMA C 155-170 155-170
X 6-9 12-15
CTE™ Y TMA [<Tg] ppm/C 6-9 14-17
Y4 80-130 30-40
Elongation*? Resin only Tensile 25C % 5.1 1.3
Elastic Modulus™® | Resin only Tensile DVE 25C GPa 0.8-1.2 4.8-5.2
Flexural Modulus Lengthwise GPa 5-8 25-29
Di.elej'ctrilc Constant: 1 GHz — 3.6-3.8 4.4-4.6 %1) Heating Rate: 10°C/min
Dissipation Factor 1 GHz - 0.011-0.013 0.014-0.016 %2) Resin only, Thickness:
Volume Resistivity C-96/20/65+C-96/40/90 Q-cm 1X10'°-1X10" 1X10"*-1x10" t0.1 mm
Surface Resistance C-96/20/65+C-96/40/90 Q 1Xx10"-1X10" 1%x10™-1x10" *3) Measured by cavity
Insulation Resistance C-96/20/65+D-2/100 Q 1x10™-1x10" 1X10"-1x10" ) L hickness:
Water Absorption E-24/50+D-24/23 %o 0.10-0.30 0.08-0.12 t1.6 mm,
Copper Peel Strength 35pum kN/m 0.8-1.0 1.2-1.4 Drill bit: ®0.4 mm,
Flammability UL-94 — V-0 V-0 T/H wall (Iii.stance: 0.3 mm,
T Z Pre-condition: Reflow x 2
CAF properties 85C/85%RH, DC100 V h > 2000 > 2000 (Max 250°C)
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Advanced Analysis of Lead-Acid Batteries

T &% Hiroki Hirano A% —F Kazushige Kouno X8 £Z Keiji Sumiya
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SRR ISSIE T S T LR, HBy I HENE, WAEEHER, ELVWERHRZ S ESE R0 THHIA TS,
HEJHEHZICB W TIEN OB EL o THERU LOWMAED KD ShTnb, 72, BEISHEL LTI, FY >
ANy 7Y A7 A (Ldling Stop System @ PAFISSEWERE S %) HANEH SCTB Y, AEFEHBHEZ O E LTlididEs
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PG, FER S Do AR O AL - @A 2 THE & 5 2 BEW AT - T2 B 72 ICRISE L 7,

Since their invention in 1859, lead-acid batteries have been used in automobiles, and in emergency and power-storage
batteries. The market for these batteries has been expanding recently. On the other hand, Idling Stop System (ISS) vehicles
are attracting attention as environmental friendly vehicles. The development of batteries for ISS has progressed to increase
durability. However, the analysis of lead-acid batteries is very difficult because the conditions and structure of each component
are changed by discharging and charging. Accordingly, we newly developed analytical methods to elucidate the two-and three-
dimensional nanostructure, crystalline distribution and dispersion state of ingredients of lead-acid batteries.
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Figure 1 New analytical technologies suitable for various fields
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%2 EPMA: Electron Probe Micro Analyzer, BF#~ A 707+ 71 %—
%3 SEM: Scanning Electron Microscope, 7&75# % B
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Figure 3 Cross-sectional SEM image and three dimen-
sional structure analysis of separators after
hydration short by X-ray CT
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New Low Transmission Loss Material for Millimeter-wave Rader Module“AS-400HS”

Al #i# Takao Tanigawa  bFE #97 Yuusuke Kondou
S #—  Yuuichi Shimayama — A BEA  Tetsurou Irino
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1 8 =
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Recently, the safety driving support system utilizing millimeter-wave radar has been spreading. Since the study of automatic
driving is also active, then the market of the millimeter-wave radar for automobile is expected to increase rapidly in the future.

The newly developed low dielectric material, AS-400HS, has more excellent electric property and workability compared to
conventional thermoplastic composite materials utilizing PTFE and LCP. Furthermore, it can propose the new design such as
multilayer antenna for ultra-wide band by buildup.
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3. AS-400HSD{nE4HM:
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LTI EFICBWT BN SR PTFERME X 1 {53%482:34%K%@76 GHz) &5 5,

F1 AS-400HSO—E4FE
Table 1 Properties of AS-400HS
ltem | Condition Unit AS-400HS Material A*? Material B*?
. _ . Thermoplastic Thermoplastic
Resin system Thermosetting LCP type PTFE type
Dk(10 GHz) *' A — 3.0 3.0%° 3.0%°
Df(10 GHz) *' A — 0.0023 0.0020*° 0.0013*°
CTE (XY-axis) TMA(30-120°C) 80 - 17
TMA(30-120C m/C 36 — 30
CTE (Z-axis) ( - ) PP
TMA (250-300C) 53 — —
TMA . = - 30
Tg C
DMA 190 — —
Elastic Modulus DMA GPa 3.0 3.4 1.2
. 288°C/20 s dip — PCT-5 h Pass — —
Heat resistance -
T-300 min > 60 — —
Td TGA 5% loss c 460 — —
Low profile 0.77(VLP) 0.70 -
Peel strength (RT) - kN/m
Profile free 0.60 — —
Water absorption D-23/24 % 0.1 0.05 —
. L a 85C/85%RH, > 2000 _ _
Insulation reliabilities DC100 V hr (<1%)
IVH connection —65C (15 min) & ovele > 3000 _ _
reliabilities **® 125°C (15 min) ¥ (>1.0X10" Q)
*1) Cavity resonator perturbation method *2) Catalog value *3) Strip-line resonator method
*4) Line/Space: 65 pm/65 um, Precondition: Reflow x 6 (Max 265C)
*5) L1-L2 Via: ®0.10 mm, Pitch: 0.50 mm, Thickness: 0.10 mm, Precondition: C-168/85/85 + Reflow x 6 (Max 265C)
0
5 —— AS-400HS
—~ 0. —— Material A (LCP type)
§ —— Material B (PTFE type)
g -04
1))
2]
St
- 06
R
3 t:18 um
- - g -0.8 S
1 AS-400HSO L —# —E 7#imE c p—
. ) i g 290 pm ]130pm
Figure 1 Cross section of laser via - 10
"~ | Transmission structure: Micro-strip-line
Characteristic impedance: 50 Q
12 Proofreading method: TRL

0 10 20 30 40 50 60 70 80 90
Frequency (GHz)

2 AS-400HSD{max4F 4
Figure 2 Transmission loss of AS-400HS
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Highly Thermal Conductive Mica Insulating Tape for Large-Capacity Generator

1% BE  Yoshitaka Takezawa
HMEERI FERESMERR

BAFEIMFPTIEARBENICH ), ZOENIKNERLE Lo TWDE, —f&IZ, RERD Y — ¥ YIEEBEICIKEREGH
HADBHNSEND A, Kz SO mAMEsEBM L 25, £2C, &I A M, X7+ v AMICENRTOKREHBEGH T X0
RERORFRADPWRESIN T2 REHI AV OMBHE L LR Sha <A 77— 72 BREELT IS, wEw)
AL U CORFMBEGH T ROBERO KBRS RR L 2 b BHhIL, 71 T — D5l % fodfb L 7z & 2 m sk %
ARl L, RO 2 OBMEEN 2R~ A T — T2 L 72O THET 5.

Electricity demand is tending to increase worldwide and thermal power generation is a mainstream means of generating
power. Generally, a water direct cooling system is used for a large-capacity turbine generator, but the cooling structure
including the waterway is complicated, so an indirect hydrogen cooling system without a waterway is expected for a large-
capacity turbine generator. When the highly thermal conductive mica insulating system would be applied to hydrogen cooling
generators, it is possible to expand power capacities of generators. In this paper, | report the development of a mica insulating
tape indicating the thermal conductivity 2 times higher than the conventional products.

2 FHEmOYER

CHERT — T T 2 DBz
TN TV T =T oM, BEMESEMO NI4T —7D2 54 7255

3 FFEDER

WAtiE, WEUSEEOMEA R 28R, 74 7 —oOWME2SHELTEY, ST =T ZAHMREES Y — MENORER %
HHTEY, 2o, WALFICHCHY L CRBEEN 2 33 5 TR F VBIRHT R, BME8EE PL—FF 7% b
HfEMEE DINTG v A B REALT 5T 4 T — G R L Lize 0%, HEA V7 THES OB EX Y, EEUREM
BN EHTE 2B E Y —7 v P LT, AW TF—7ORBEENOME Z kD7, I, BEERH~A 77 —7I1C
EEWHEREREAT R EN L 720, 74 7 —ORKOR#HELL, BREDZP 72D DOWE 5 HEM % BFS, #H L7z

4 BiiNE

(1)##EREta> 27 b
R1IRT LG, YA AT =T RADFEWRN ST I A7 0 AR E2M) GbEMEZ AT %,

HEEMEHZXIOXE
o +
~1hHE

@7V7Lvir—7 b) K17 =7

1 RARELESHEEYA HT—THE
Figure 1 Developed highly thermal conductive mica insulating tapes
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K1 @oO7)FL7F—FRBBIEN~Y A ARBICETHHCERLAZLODT, IAIVICHEKEEREIL, 20T T 7L 2%,
Wb S 28ETFat 2 1T 5, —F, B1(b)O K54 7 —7T3BEN~A 7BIC3ERLTELY, 7—7%a( N
WA & W L 72, ASE OB ICIRE L, BEZRINE LRI L > TBIRZ &R %, 7LV ANE, Mtses#lErot
AT 5, BT, MAOT O R ==X R 572D, TVTVY, FIAMI A TORBRE~ AL h T —T %5
L7

(2)MreteriE

TVTVTT—=F, FIA4 77NN L TI6EMERLY 2 FR L, BMREREZEWHECTHE LR ZR 212
RY o ML S EAREBIREAM 2 B L Th R AR OMER T — 7 & 072 B 20 LT 2 5D L OBYRER 2R 2
ERMER L2 s, TVTVIT—F, FIA47—7RBELYE 12, Ml g & REofR 2R L7

- 3
1= =
pCl &
= =
f f
= =
B B
et SHEES ¢ S B
(a) 7V 7T T 7—THEEFELY (b) KT 4 57— TI&BELY

2 A hT—TIHEEE ORI EIFE

Figure 2 Thermal conductivities of cured mica insulating laminates
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1) BAL :HELVYa—, 65(2), ppds-51(2010)
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Advanced Thermal Insulator Using Inorganic-Organic Hybrid Porous Materials

BHR IEA Masato Miyatake W1 82 Tomohiko Kotake
MEEARR FRHRSMAR REREMEREZ

1 8 =

U4, RBAERRORIRY R, WALKRA A, HALKE? S0 R, BIGREAROFITI T 5T 280 H %,
INSDOHETIE, BIRIREAEZIREG T A0 A— =4 Y Y2 b —Y 3 v LIRS EELBHBMPH SN THY,
X5 MEBMEREDI LS RO SN T WD, BHTIEA—S—A v val— g VOWREE LT, + /%4 X0MFLKE
ERATAHLILEMEHNCER L, Wigth & ZRME2 W 288 - A1 7 v FEILEMR 2R L7, ZOZILEME
RWIB ISV A= 8— 4 vy a2 b= a Vid, WREESY V7 2O EEREGEIC B W TER BB 2 R L7z,

With the growth of superconducting technology and the spread of liquefied natural gas and hydrogen in recent years, the use
of cryogenic liquid is increasing rapidly. Generally, vacuum multi-layer insulation materials called “super-insulation” are applied
for keeping ultra-low temperatures in these fields and further insulation performance is urgently required. We focused on nano-
porous materials which are suitable for insulation layers of super-insulation and developed inorganic-organic hybrid porous
materials which realize ultra-low thermal conductivity and flexibility. The developed super-insulation using these hybrid porous
materials for insulation layers shows the superior heat-insulating property under a vacuum condition on a liquid nitrogen tank.

2 FFEmOIHH

BN W B & M2 WL LTV B,
- WA OFRLATTRETH %o
ST & W ELE O — U X ) T RAFTH o

3 FIRORERE

WRZEHFERAY 7 L, KELEOBIGRIBAZ G T H0A—8—f Y Y a b= a3 v LIRS BE2EL @I EE A S
NTWb, A—N—Afr¥al—Yarid, —RCTLVIZTAFERTIVIBETANLEDPSLLEINIEE, BIEA Y Y2
RH T ARKEATEN S 5 LW BIE T SN, ChOEZHICHELTEET TSNS, $HBOIILF— - 0 2D
RAR=ZADEMEIZEE, A== V32l —3 a3 ryDE 5% WMEMREON L E BRI ERINTWDS,

VR A== Va2l —3a VOWBBE LT, BIEA Y ¥ 28T ARMA &0 b BYZERPMCNF 2 ZIVEMEHS
HH L7z MR ZUEMRHE, 224l L /MG o flEC X 0 Wi KIRIC L TE 2 b 00, Hlhdrd % 720 uifik
RNV ) Y THRREETH D, €T, BRI L TR G LERE - AN T v FEILEMEIZBRL, A—/3—
A rval—3a yOWEBIZET L.

RV LW -GEAL 7Yy &1 N1TUy RSHLEMHOEE
]\%}'L’Eﬂ'ﬂ—@fﬁf‘lﬁ AT o 11284 Table 1 Characteristics of hybrid porous materials

TR TR LR - N 7 BH BT prov
)y FEALEM B O NS 2R T, =7 & % 80-90
BH%E L 72 % — A 7)) v FEAL TR nm 20
BMARNE, FHZEALEA20mmTH D, HzEE | W/(m-K) 0.020
F ) F— 5 — Ol 7 3 KouHE B i) [EfERs MPa 0.1-0.4

RSN T 0D, F72, FHREKROEA

W&, fEROERE T ZILEM B 2 el il n s Tachlh. .

YARTY Y METIIWEE T o 72 Wi B K1 /NS 7Yy KZLEMBOSEMER

LR AW L TW b, Figure 1 SEM image of hybrid porous materials
A% — HHNA 7)) v FEILEM B %
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WiEhJg lIZH W A== V22— 3 VORWEZR 218 T BhA—S—4 VT2 b—3 3 VIdFSE LR — AR
A7)y FEILEMBZ 7V IZEE T 4 VA RICEA LT EREEZ ~MMEL7METH Y, BTUFRTFTHL, £

72, WELRRCWIEAEIC 2 T v 7 5054, RRIEICENS . MBIOWMEKEHRS > 7 (-196C) & HivT

ST TO

WF B % BRI L 7235 A R 3R T e B LI-A— 28— v alb—Yavid, WMIBEICEIEA v ¥ 22 - fekih e b

LT, M—ORBTHEMDE S & B R 2 1250% L FIRIRT 5 2 L5 TE %,

BASE L7 ME4% — AN A 7)) v FEIUEMIE, 7V 3 =7 A DA O FEM RO E B /87 57— L2 e TH 5 (R4 ),

AR T D A 7% O § WV IT B REATEOR S D SRS M T ~NER T & %o

M2 ZR—NN—A>Pal—23> 0EE
Figure 2 Components of our super-insulation
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Figure 4 Appearance of coating and powder

3 WHZBRL2CTERVEEREGTTO
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Figure 3 Heat insulating properties under a vacuum
condition on a liquid nitrogen tank
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“Light Wave MCL-LW-900G/910G”

Halogen Free and Low Transmission Loss Multilayer Material for Next Generation High Speed Applications: “MCL-LW-900G/910G”

% IEFE Masayuki Nakano  WE BX Keita Johno BRE #4T Toshiyuki lijima
WHREMBIBERT FARGER BEEMHERLE

B =

PR, WEA Y T — 2 2R L 75 H0EE AR SRR - SRR LR, BRHE O S - RERLSEATKY
bo ZIIHECT =N, V=5 %Dty T — 7 BEROMEERED FHEILL, HHIN2E 7)) ¥ MR O R - 5
AR E RS TVD, FRCEET T 7 V3 TlE, RIAUZLEHE (25 Gbps/ ) ¥ 7)) ODFELOB X 251G IR ->THE D,
BUT ORI & 0 b S SICE R EICEN 2R R OERDPE - TE2Y, 20X &, %08 EE%
HEDFRICHIGT 57280, KIREE - 2 v VT —27 HHBAN T v 7)) —REEBEMBEMCL-LW-900GE L OF 5 2 7

WAKFEE S T A % 4E)H L72MCL-LW-910G% BHZE L 72,

|

The information communication terminal devices using communication networks are advancing transmission capacity and
speed. As a result, the transmission speed of the network devices also is becoming faster. So, high-speed and high-frequency
response of the PWB is also indispensable. Especially in the high-speed digital field, the demand for PWB material with
excellent high frequency characteristics than the PWB materials of current low-transmission-loss is increasing. In this situation,
we have developed a new halogen-free low transmission loss material “MCL-LW-900G” for next generation high-speed
networks.

2 MCL-LW-900G/910GD45#

CRERBROBEIKIZ A G T AR AT Lo
R E LT, miEME, w7 AL (Te) A7 %0
SN Y7 ) — BRG] 2 R L 22 BREG IS B KL T D B o

3 FRORERE

R1ISRT L IIEE, avEa—5F - =3 V=7 HDFHEERGE, T FNVETORER - Bl - B L3E
ATWD, HHEND 7Y ¥ MEHFHICB W T EE - BENERE SIS L EANORIEAAR ] R TH Y, Bz hFzT
MCLFX2% 12 Uh W O o EREIn L it s % Ll LT &7z,

C(SRRZ9"" Mobile :
A %fE=d. @ LRA77 GH2) = 1
IDS(24 GHz) % (SRR24/ @ Next Generation .
: o LRR77 GHz) ~ "~ communication: 5G €
- 20-GHz?

— H ‘LE ITS AHS (5.8 GHz) praHz?) S

2 | erce @ ' <

@ = - (5.8 GHz) IMT-Advanced: 4G =

2 - s vics : @ (LTE-Advanced, WiMAX2) o

s (2.45 GHz) - (34-36 GHzy ~ >40 Gbps =

I <

i LTE:3.9G ‘CPU % (OptlcaI/EIectronlc ~

b= GPS @ (15GHy) ~ == .. Interconnection?) | =

> ________[({5GHz) HSPA: 3.5G ~Backplane 3

el L e ® (2GH2) ¥ - &

2 = W-CDMA: 3G~ Core i7(4.30 GHz) Ti -

5 (2GHz) ~  DDR3(1.6 GHz) . i ?

g ; PDC: 2G— Core2 Duo (25 Gbps/ch,100 Gbps)|| ” ; 2

[0 y :

s ® . (1.5.GHz) (2.66 GHz) SEET . : E' E
TACS/PDC: 1G~ PoniumiiQE (5Gbpsich,  High-speed digital | &
(800 MHz)—~"PentiumlVv (3.6 GHz) CI-E Senal) (Server Router =
PentiupatT (1.4-2.5 GHz) Xpress ; ,
(0.45-1.3 GHz) (2.5 Gbps/ch, Serial) HPC, etc)

PCI(33 Mbps/ch, Parallel) : 3
2005 2010 2015 2020

1 BFEEOEEREEDEE

Figure 1 Changes in the transmission rate of the electronic device
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CoX) e, KRR Y MU — 2 B ERREOEEEREIX25 GhpslZ e D F ) Th b, ZOEEEEISHIGT 121, &E
WEVEDIBELT & 5 DHE 2 i O Bkl A 50.00350LF (10 GHz) L HEE L7228, SN F TORBMEORETIZH R TE v,
VEOWEDS, RIZEMEIIREA < BT E 2R AN - WE ISR B %2, Ut E OBIRE S 2 VGBS L7z,

1. MCL-LW-900GMD%Eta> =7k

MCL-LW-900GIZ {341 H OB PR AR 1 & D ARGHEAEE, S22 W, LR 2 3R L7z HEA & L Cld sy i
ENE L, AT AEBIRE (Te) RHBHMOK TR R v a sy v 7)) —BRAZ RN Uiz $72, M0 2805113
LSS 2 PR LBAR IR O & - 72,0
2. MCL-LW-900G D —fig4%i4

& 1 ICMCL-LW-900GD — # F5tk 2 7R 370 10 GHzIZ B % BEAF1E1E, MCL-LW-900G(E# 7 A 7 1 A, §iifi : RT#) T
Dk=357, Df=00044%4 L C\»%, MCL-LW-910G({XiFE# 5 A 7 1 A, i : HVLP§H) 13Dk=3.32, Df=0.0028% 33§ %,
F 72, TMAETHR200CDTg, T-3000 2413605 LA % 7R LEENZZIRBE 2 LT b,

%=1 MCL-LW-900G/910GD— 414
Table 1 General properties of MCL-LW-900G/910G

B B s LW-900G |  LW-910G FX-2 770 4t
g X7 L — EAE{L1E HAE(L1E Ehe]¥B %
HS5XEAT — EAS R | fEDk#H T 2 EA S Z EA S X
KR = NAF T — Nnax e —
Dk (JPCA-TM001) 10 GHz — 357 3.32 3.45 2.62
*1)
D(JPCA-TM0O1) 10 GHz - 0.0044*" o oo 0.0058 0.0038
SREE | XA LIRS RTF o 0.75 0.75 0.60 1.2(— 58
(18 ym) HVLP 0.63 0.63 — —
Tg TMA C 198 198 185 30
XY 13 13 15 18
CTE Z(a1) ppm/C 40 40 47 105
Z(a2) 250 250 110 310
I3 A R TiEVE 288°C s > 300 > 300 > 300 > 300
T-300 TMA min > 60 > 60 > 60 —
M UL-94 = V-0 V-0 V-0 V-0
{E%814% (CAF, IST, etc.) = Good Good Good —
1), 2) BREITHERD 5> OETEME(RTE : Rz=3 pm, HVLP$E : Rz=1.2 pm)
Frequency (GHz)
3. MCL-LW-900GD{&&4F4E 0 5 10 15 20

o

21220 GHz % TRk H KM/ R 2 789
MCL-LW-900G & BAf 2 fzx 4tk 27" L, 20 GHzT
DOMCL-LW-910G (HVLP3#) O fxi%kiH%1332.4 dB/m
TdH Y, MCL-FX-2& I L T#15 dB/miEik L1z
BRIEDOERICHFGF TEDL I LEZRL T2,

Transmission loss (dB/m)

-40 4 — LW-910G (HVLP)
— LW-910G (RTF)

-50 — LW-900G (HVLP)
— LW-900G (RTF)

=60 1 — FX-2

-70

2 ERBRATERR

Figure 2 Transmission loss measurement results
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Reactive Hot Melt Adhesive for Fine Dispensing

M & Koji Suzumura 5% MFE  Kazuyuki Magome
NE B—BB Soichiro Komiya  B% ®ME Chika Kuramochi
WHEMBIBERT FARGER BiEFMERE

1 8 =

2 — N7+ VHT 4 AT VA ZEEFEREMEAET LTS, TRETAY— M7+ Y OR TRETIEIA S FTHm T &
N7 T — 7SN TEZZD, BENCMIAEEICRAYRD 2 2 L2 s, TEEEHZ Vi LERZL TR s
Wb TR T — 7 TEr L OB EIZ 20 S L, BB ATEICENZBOSESR v b 2V M EEA] Hi-PURSHOT 8958
CATTTRBASE Lze SHOOMENZ, &/, #9 A, T7IAF v 2 volz 8 T 8T RPWEMICH L TRIFRESEZAL,
R EREAL S U BE T H 5 720K 70 L ARG OIS D HG TE S, FATTTIENMEETH720, T4 AT LA RNy
754 b=y bHLORENEN T LD TE S,

In recent years, narrow-bezel display is applied for various smart phones. But it is difficult to apply double-side stick tape
because adhesion strength and punching accuracy are insufficient at this application. Therefore new process which use
liquid-type adhesive has been investigating at device manufactures. HC has newly developed reactive-hot-melt adhesive
Hi-PURSHOT 8958 and 4777 available for narrow-bezel structure. These materials shows shorter cure time, fine dispense
ability and good adhesion properties to various substrates such as metals, glass, and plastics. Hi-PURSHOT 4777 also has a
light-shading ability and it is effective to avoid the leakage of light wave.

CIEEAHD, 1IN OB R v b 2OV M EEH
C T4 AR =2 X DA A HE (<04 mm)
- Bk % A 50T BE (IPX-74H24)

3 FRORRE

W TN — T T, BAETHEEY T AT VEREMN - 7 Ly YEMHEMN G L, JUStEER Y b AV FEERIHI-BonY V) —
& EHLTEY, B4, 5K, ik HBEHESECEIIShTnEY, 20k, BTESENE~NORRBZOSLTK
HZEHEQ, 20104 12MM%EA 77 L — FHi-PURSHOT % Efi LT 5o ABGIIMSEAT 2 e CHiAME DN 5 TE B2 EH 5,
BiKTIINHRATRKAT =T Ve EOHBTEAITITRHA V220w T0nb, LA LEREVEEE~OBAIZEL T,
S F & F R EAREM T AR T HERY:, BRSO LETH o7 FITERBTHLEY F— VKGO
RET AR RE L, PeXYIVRERSIC b 2 Hi-PURSHOT 8958, 4777% F% L 720

1 BRI
Figure 1 Appearance of Hi-PURSHOT 2 TAARGY—IZ&BEHRA

Figure 2 Appearance of dispensed sample

1) Hi-PURSHOT 8958, 4777 D44
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PO mIT, LR EOMWR R, SRR O L b & ) IZiFI L Twb, F72Hi-PURSHOT 477713E
A100 um T b 1 HDGEEBERD001%L T &, B2 R,

%1 Hi-PURSHOTOD—fig4FM4E
Table 1 General properties of Hi-PURSHOT

Bl By 8944 9753 8958 4777
HESEE — 7525y B | 2B #5 2 ffx' ;’;fm fﬁ(’ 73" ffﬁﬁ
4188 — B ERT B &4 ERe SRS 26
#5E (110C) Pa-:s 5 7 6
F—T 84 L4 min 2 4 2
B A MPa 30 5 12 11
YOS % 690 1300 1300 1200
[EdlayEeds Yo% MPa 60 25 40 20
ARSEEE" % — — — <0.01
Rh7kiE — IPX748 IPX7184 IPX7484 IPX748
RUH—FKx—b 4.4 3.8 4.4 4.0
77U 3.1 1.9 3.4 2.6
& ABTEE 7 25X MPa 1.2 2.8 26 26
TIVIZY L 1.0 35 3.6 3.7
H3Z 1.7 3.2 3.2 2.7

1) EA100umiZH (B AIRXEERFHE 2) EBEEIEA50~70 pm, 5|-5R ¢ EE10 mm/min

2) JEREMbH =
A LR & B D OMRER 3 12RT, e —
BASS I PER BN & 0 & b 1B, 8958 Tl N pd
2 g, 4777 Tk 4R CTH oA 2 BT %, A
ZOE, WEDY — F¥ 4 2%k KIECEHTZ 2L g
WURETH 5o =
B —— Hi-PURSHOT 8944
(MPa
3) BAKM —— Hi-PURSHOT 8958
PGB DSR2 F 212, RERBIMRERI 4 17T, —— Hi-PURSHOT 4777
EATIEOS mm, E A0l mmTEA - JEH L 723 O0 : 5 : zl]. : é ; 8' —
F 2RI mP I T30 I E % b — YRR AIx % BLRSEE (h)

£ex > ' T~ 5
< BRI R H3 LR &R ORE

Figure 3 Behavior of shear bond strength

=2 Hi-PURSHOT®DRAK 1%
Table 2 Water-proof ability

& & 8958 4777 > /'
Bk (IPX-7482) KDBAE L KDBEAE L It ' T
" - i Hi-PURSHOT
AERA AR 55 24R

Hi-PURSHOT
L | (0.5 mmiE)
fat BE iR

ZR=1—(0.1 mmE)

4 BEKERERAETH D HVER (HI-PURSHOT 4777)
Figure 4 Appearance after water-proof test (Hi-PURSHOT 4777)
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Advanced Analysis of Yellowing Transparent Film

BE &g Akihiro Unno 7B BBF Hoko Suto &7 &N Kosuke Iwamoto
HEERE FKRESMERR
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RN % F 72 2 BHIE L7,

The market for transparent films for electronic devices and touch panels is expanding every year. To maintain transparency
of the film over a long period, inhibition of yellowing is one of the most important problems. In order to develop an advanced
transparent film, the yellowing mechanism has to be elucidated. However, the analysis of yellowing compounds in the film is
difficult owing to the small amount. So, we developed a new analytical method to clarify the structure of yellow compounds in
this study. Our method uses one of two different techniques based on whether the yellow compounds can be extracted by a
solvent or not. In both cases we succeeded to clarify the structure of yellow compounds using the established methods.
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Figure 1 Comparison of a general analytical method of yellow compounds in yellowed film and the developed method
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Figure 2 An analysis example of yellow compounds in yellowing transparent
film for touch panels
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Figure 3 An analysis example of yellow compounds in yellowing transparent
film for in-vehicle display modules
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Cu Paste for Low Temperature Metallization Process
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Printed electronics are expected to be used as environmentally compatible material, because the manufacturing cost is lower
and the amount of the metal waste amount is less than the conventional photolithography method. Recently, silver is mainly
used as the conductive paste. However, the application of silver paste has been limited to the part of the device, because of the
high price and the ion migration in fine wiring. Therefore, the replacement of silver to the cheaper and more reliable copper is
expected. We developed a copper paste for low temperature metallization process to be capable of wiring on the resin film.
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Table 1 Cu Paste Properties
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Figure 1 Appearance of Copper Paste after Sintered
on Resin Film
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Figure 2 Cross-sectional Images of Cu Paste after Sintered
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