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Product lineup of Unclad laminates

HIRIRFY
(FR-4.0)
Glass epoxy(FR-4.0)

NAFUT)—HSRIRFS
(FR-4.1847)
Halogen-free glass epoxy
(FR-4.1 type)

Bt/ 07V —
HSRATRFS
(FR-4.1)

High heat resistance halogen-free
glass epoxy (FR-4.1)

HIRIAVHS
(CEM-3)
Glass comsite (CEM-3)

NAFYI)—HZRIAVRDvE
(CEM-3%17)
Halogen-free glass composite (CEM-3 type)

NAFUTY—
HIAR—/\—54TF
Halogen-free
glass non-woven fabric type

mE
o L-6504 L-6505 L-6705 L-6529 L-6527 L-6535
ELEES IRF IRFy IRF IRFy IRF IRFy
Resin Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
=®E HS A A5 % AR A5 % AR HSAT A
Surface layers Glass fabric Glass fabric Glass fabric Glass fabric Glass fabric Glass non-woven fabric
HEMER HE AR A5 % AR HSAT A ASRAT AR HSAT A
Base configuration Inner layers Glass fabric Glass fabric Glass fabric Glass non-woven fabric Glass non-woven fabric Glass non-woven fabric
=®E HS A A5 % AR A5 % AR HS AT A

Surface layers

Glass fabric

RESA>FvT
Line up of thickness

0.1mm~1.6mm

Glass fabric

0.1mm~1.6mm

Glass fabric

0.1mm~1.6mm

Glass fabric

0.4mm~1.2mm

Glass fabric

0.4mm~1.6mm

Glass non-woven fabric

0.15mm~1.0mm

NAT T =R
Halogen-free

R
Characteristic
OFPCH##&IR OFPCHI## &R OFPCH##&IR OENRIEHER OFNRHEHEAR OFPCR##341R
FPC stiffener board FPC stiffener board FPC stiffener board Printed resistor circuit Printed resistor circuit FPC stiffener board
OB IEHRIR OB EHRBZIR OB IEHERIR OB EHRZIR OB IEHRIR OB EHRZIR
M Various insulating plate Various insulating plate Various insulating plate Various insulating plate Various insulating plate Various insulating plate
Applications OmEAR OF AR OF INARES OFPCHMI
Polishing jig Device components Device components FPC stiffener board
OENRIEHER
Printed resistor circuit
NoFUTMIENE

Appearance after punching
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Properties of unclad laminates

HIATRES . s PRI R
(FR-40) R RS 5 (LA e s N asaa s NOBUIY—H SRR —HAT
Glass epoxy Halogen-free glass epoxy High heat resistance halogen-free glass epoxy Glass composite Halogen-free glass composite Halogen-free glass non-woven fabric type
(FR-4.0) (FR-4.1 type) (FR4.1) (CEM-3) (CEM-3 type)
5
&
Products L-6504 L-6505 L-6705 L-6529 L-6527 L-6535
HiER TARFS TARFS TIARFS TIARFS TIARFS TIARFS
Resin Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
I HIRH HIRH HIRH HIRH HIRH HIATHH
Surface layers Glass fabric Glass fabric Glass fabric Glass fabric Glass fabric Glass non-woven fabric
EMER & HIRH HIRH HIRH HIAT @A HIATHH HIATHH
Base configuration Inner layers Glass fabric Glass fabric Glass fabric Glass non-woven fabric Glass non-woven fabric Glass non-woven fabric
I HIRH HIRH HIRH HIRH HIRH HIATHH
Surface layers Glass fabric Glass fabric Glass fabric Glass fabric Glass fabric Glass non-woven fabric
JL—F
Grade ANSI FR-4.0 - FR-4.1 CEM-3 - -
NOF YT
Halogen-free B o o B o o
HEEE RSN B
Item Treatment Unit
HIRGHRE (Te) 10°C/mi
Glass transition temp. R Heating rate: 10'3:"\ © 110 100 170 125 90 100
FERARH X () at ppm/C 15 15 1 19 20 45
Coefficient of thermal TMA
expantion Y () il ppm/C 10 10 10 17 20 25
MnEE T
Thermal conductivity o s e W/(m-K) 0.3 0.5 0.6 0.5 0.5 0.3
[FATMEE 260°C £
Solder heat resistance at 260°C A soc =120 =120 =120 >120 >120 >120
Y Ve e
Warpage e s o mm 0.4 0.1 0.1 0.5 0.5 12
e #Lw A MPa 505 520 500 520 490 220
Fl l st th
exuralsiend 1 ow A WP 380 410 370 470 450 165
r— #Lw A GPa 15 17 25 24 15 6
Flexural modulus ® ow A e 13 15 20 23 15 5
TAMEE Shear
i A MPa 95 90 90 70 70 70
R E Volume
resistivity ©-96/20/65 MQ:m 1x10° 1x10° 1x10° 1x10° 1x10° 1x10°
REER Surface -~ o o o o o o
D CE/E MQ 1x10 1x10 1x10 1x10 1x10 1x10
MR R
Insulation resistance eV e 1x10° 1x10° 1x10° 1x10° 1x10° 1x10°
£ %1
Dust generation e e mg/m 2.6 3.9 8.0 12 3.6 12
HE
Specific gravity A - 19 19 20 18 18 14
BokE
Water absorption E-24/50 + D-24/23 % 0.10 0.07 0.22 0.13 0.04 0.22
REMS
Surface roughness Cw Ra um 0.2 0.2 03 03 0.2 04
7 L1 (3%NaOHi ) 40°Camin B _ BEGL BEGL BEGL BEGL BEGL BEGL
Alkali resistance(3% NaoH aq) Dip No remarkable change No remarkable change No remarkable change No remarkable change No remarkable change No remarkable change
WitgAtE UL94
Flammability UL94 E3YHES - 94V-0 94v-0 94V-0 94V-0 94V-0 94V-0

AT IZULO4IZHECET .

FERILJIS C 6481, JIS K6OMITHELET, AL, BEHRILLBERIEIC, RY. HFASRUBEL R ZHRNEIC, € ABBESIZASTM D-732(,

*1 The abobe tests are in accordance with JIS C6481. However, thermal cinductivity is in accordance with comparing steady method, and warpage / Flexural strength / dusting amount test is
in accordance with NIKKAN's own method, shear strength is in accordance with ASTM D-732, and flame resistance s in accordance with UL94.

*2 RBREZ04mmTY

*2 The sample thickness is 0.4mm.

*3 LREFAETHY. RIHETREEVEE A,

*3 The abobe data is actual values and not guaranteed values.




