Standard materials

Properties of dielectric layer (LCP Film “Vecstar™")

kuraray

Developing Materials

Q series F series
Qxx-02512 | Qxx-05012 | Qxx-10012 Fxx-02512 Fxx-05012 Fxx-10012
Material LCP Film “Vecstar™" CTQ LCP Film “Vecstar™" CTF
Dielectric
Layer Thickness 25pm 50pm 100pm 25um 50pm 100pm
Copper Material ED Copper Foil ED Copper Foil
Foil
Layer Thickness 12pm 12pm
Roll Width : 250mm or 520mm
Applications
Smartphone Automotive - self-driving
CMOS camera
NFC
WiGig
USB Type C

Millimeter wave radar

Drone .
i {gad Eose station

Higher data rate &
Higher System capacity

Massive device Connectivity
Reduce Latency

Property Test condition Unit Q series F series
Tensile strength Kuraray method MPa 180 190
Elongation Kuraray method % 30 40
Tensile modulus Kuraray method MPa 3,600 3,100
Melting temperature Kuraray method (DSC) c 310 280
Coefficient of o )
thermal expansion Kuraray method (TMA) ppm/°C 15 18
Breakdown voltage IEC60243-1 kV/mm 200 200 KU rda rOy LC P F | | m BCI Sed
Moisture absorption Kuraray method (23°C, 50%R.H.) % 0.04 0.04 F | exi b | e C @) p pe r C | a d I_CI m i nad tes
Dielectric constant (Dk) Fabry-Perot method - 3.3 3.3
(25°C, 28GHz, xy direction) g
Dielectric dissipation factor (Df) - 0.002 0.002
Kuraray method )
(HCI, 2mol/L, 23°C, 5min) Pass Pass
Chemical resistance (NaOHKUE?r:ca)}’lltn ;t;lgd Smin) - Pass Pass
Kuraray method
(IPA, 23°C, 5min) - Pass Pass

@ The data in this brochure presents typical values that are not guaranteed. Feel free to contact the following department for more details.

@ Before using the information and data, be sure to conduct a sufficient examination under your operating conditions and check
if the performance meet your requirement.

® When using Kuraray’s FCCL, please confirm the related law and regulations for your applications.

@ Precautions should be taken in handling and storing. Please refer to the Safety Data Sheet (SDS) for further safety information.

@ Kuraray's FCCL should not be applied for human body and food contact applications, including devices for medical and healthcare.
Especially, Kuraray's FCCL should not be applied to any devices intended for implantation in the human body.

@ The information contained herein could change without notice.
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Transmission m

Kura ray LCP Fi | m Ba Sed FleX| b | e Co ppRer C | Gd Laminates Test Coupon | Microstrip line T Cover materia (37.5ym) ® Kuraray's FCCL shows excellent peel strength and dimensional stability in both multilayer stack up
Signal line (Copper Foil + Copper plating) with low Dk Bonding Sheet and ALL LCP multilayer stack up.
Dielectric Layer (50pm)
0 . q q I T T " Ground (Copper Foil +Copper plating)
Kuraray's FCCL is flexible copper clad laminates (FCCL) made of Kuraray's liquid crystal polymer (LCP) film “Vecstar™ PP pper piating Test Coupon 1 With Bonding Sheet 2 ALL LCP
developed by Kuraray's proprietary technology. It shows excellent electrical properties suitable for high speed —_— .
transmission line and high frequency electric devices. Low Dk Bonding Sheet (25um) [ @ 5
® “Vecstar™" is a low transmission Vecstar™ Modified polyimide — \—_‘
] ) ] loss material in high frequency range.
m Single Side Copper Clad Laminates o o
® Transmission loss and characteristic € Lo Dimensional Stability (%)
. | der high humidi £ ‘ ! ! Lamination Peel peeli solder FI
| Copper Foil Layer : ED Copper Foil impedance are stable under high humidity 5 ‘ 1 No2 | Top Temp. Strength reeing older Float | tter Lamination |  After Etching After Baking
diti = N ‘ 3 o interface 288, 30sec
condition. N : \ : : () (N/mm)
@ \ \ \ ! \ \\ ! MD L) MD L) MD L)
z : : : : : \ ‘ \
ielectri : LCP Film “ ™" ‘ : : : : : : :
Dielectric Layer : LCP Film “Vecstar No. Pretreatment conditions g ‘ ‘ : : < : No.1 180 =0.8 @ Pass 0£0.1 0+0.1 0£0.1
[ . X . h . .
| ‘E ; ; ; ; : ~N * Data using Qxx-05012 grade.
—| Advantages | 2 | — | 23°C/50%RH./ 48hrs 2 | | | | No.3 \ |
1| Excellent Dimensional stability = .10 ‘ ‘ ‘ ‘ : : : :
_ . R ‘ ‘ ; ! Upper Heat Platen Accessories Effect
. . 3 40°C / 90%R.H. / 48hrs ‘ ‘ ‘ ‘ ‘ ‘ ‘
2 | Excellent adhesion to low-profile ; ; ; ; ; ; ; ; SUS Plate
copper foil 12 I I Press Pad SUS Plate
pp 0 10 20 30 40 0 10 20 30 40 - }—SUSPlate . Foll® p b formity of heat ol
. P P ressure uniformity of heat platen
3 | Excellent adhesion to other Measurement frequency (GHz) HDPE ress e y P
materials in multilayer stack up *mAlummum Foil® SUS Plate
60 }Test Coupon Aluminum Foil(D Release layer between HDPE and SUS
Properties a No1
. . S ‘ PTFE Aluminum Foil @ HDPE Reducing resin flow
Q series F series g No.2 HDPE
5 55 ‘ NS e Aluminum Foil D
Property Test condition Unit Qxx-02512 Qxx-05012 Qxx-10012 Fxx-05012 2 W V7 /AN | | SUS Plate Aluminum Foil @ Cancel the shrinkage of HDPE in cooling process
= : ‘ Press Pad
After Etching, MD -0.02 0.00 0.01 0.00 £ No.2 ‘ : : : SUS Plate PTEE Release fil
K : 1 1 elease film
Dimensional After Etching, TD -0.01 0.00 0.00 0.01 o ‘ ‘
tability Kuraray method % S 50
s After Baking (150°C, 30min), MD -0.04 -0.01 0.01 -0.02 o] ‘ ‘ ‘ * Size of each accessories should be same for pressure uniformity.
© ' . ) * i h hickness.
After Baking (1 50°C, 30min), TD 0.02 0.02 0.01 0.05 g No.3 ‘ 3 ‘ Number of HDPE film depends on the coupon thickness
] ‘ ‘ : ‘
Peel strength Kuraray method | 90°peel N/mm 1.0 0.7 45 | L L L )
0.0 0.5 1.0 0.0 0.5 1.0 Manufacturmg process
Time (ns)
Flammability - uL94 - VTM-0 VTM-0
Solder float at 288°C, _ Pass Pass Hol
. .. . . . .. : Al _
Solder heat 30sec 260°C, 30sec @ Transmission loss is very stable in bending condition. Multilayer board . SR Plating
resistance Kuraray method processing
Solder float at 288°C, _ Pass Pass
30sec afetr C-96/40/90 *260°C, 30sec —{Test Method}—— T 0 Cover material ~Signal line Vecstar™ Driling @9 Plasma [ 0K ]
£ Laser (:ID Permanganic acid (:ID
At normal temperature >1.0x10'6 >1.0x10"6 g ., \\
Volume resistance | JIS C6471 Q-cm . = \ . .
After moisture absorption S 101016 R=0.35mm /" 180°/ 1time s, ~ @By choosing suitable pretreatment [Cross-section observation of coupon]
.Ox B — . agn g =
C-96/40/90 7 \\ chemicals and conditions, it is After plating After hot-oiling reliability test
= 6 S possible to functionalize and
At normal temperature >1.0x1012 >1.0x10"2 ¢ 2 N :
Surface insulation | | ¢ o409 a 2 improve the surface roughness of Condition A
k E -8
resistance i i 2 Via Hole for better adhesion.
After moisture absorption >1.0x10"2 >1.0x1012 £
€-96/40/90 ﬁ- =
0 10 20 30 40 50 Open Failure
e y
Bending resistance | JIS C6471 Without coverlay times >9.600 >1.400 >140 >1,800 Sionalfne Measurement frequency (GHz) [Cross-section observation] Condition &
MD : Machine Direction, TD : Traverse Direction = Before bending In bending condition




