W

Circuit Board Materials
BEFERERME

Halogen-free Ultra-low transmission loss
Multi-layer circuit board materials
nay 7)) —BEmEER S EERE

Applications Fi&

Antenna(Automotive millimeter-wave radar, Base station), Etc.
TUTF (BHIVEL—4, BiR) k&

XPEDION 1

Laminate R-5515
Prepreg R-5410

Wireless
T4V LRiEE

Automotive
F—rE—FT17

Prepreg R-5410 enables multi-layer antenna constructions and improves the design flexibility of high-frequency
circuit boards; especially suitable for millimeter-wave antennas.

This material achieves higher efficiency and lower loss, with the added benefit of reduced processing costs.
TVTLI R-5410 18, 7UTFTEDZR{L. RARERDORAEHERLICEELET,

RARKT VT FTOESOEHELEERDII TR MERKICER,

Dk 3.0 Df 0.002 Tg (DMA)

200°C

Reduce PCB process cost

@10GHz (vs. PTFE material)

M Frequency dependence by Transmission loss (70-90GHz) M Long-term stability under High temperature (Dk, Df)

{EXIE R LB (70-90GHz) =iRRIR N Bl 5 RIARE M (DK, Df)
0 =z 34
g 000\‘ ‘Qé 32— Other company R-5515
< 0 G Rss15 g P /
a S 30 = = — = i ®
= < -
2 £ 28 - ‘
4 -100 53 2 M v M
€ @
S Oiljrey @y 8 26 200 400 600 800 1000
= s Time (hrs)
70 75 80 85 90
Frequency (GHz) s 0.006
® Transmission loss at 79GHz S Other company R-5515
§ 0004 ——""prpg
Material Transmission loss (dB/m) | Dk (Design) =
R-5515 79 300 2 0002 . - .
Other company PTFE 96 3.01 % ~ \ . N °
. = 0000, 200 400 600 800 1000
® Construction Signal ﬁfvpelsrd?ée Time (hrs)
Microstrip line — .
" " ® Measurement method : Cavity resonance method
Ground ® Aging Temperature : 125°C(without humidity control)
Insulation thickness:0.1mm ® Measurement frequency : 10GHz
M General properties —AZ4FE
o . Halogen-free
ltem Test method Condition Unit R-5515
Glass transition temp.(Tg) DMA A C 200"
al 50
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 300
T288(with copper) IPC-TM-650 2.4.24.1 min >120
Thermal conductivity Laser flash A W/m-K 0.35
Dielectric constant(Dk) ) 3.0
— 10GHz Cavity resonance C-24/23/50 -
Dissipation factor(Df) 0.002
Peel strength™ 1/202(18um) | IPC-TM-650 2.4.8 A kN/m 06"

The sample thickness is 0.5mm.
*1 The sample thickness is 0.13mm.
*2 H-VLP2 Copper

Please contact us about the thickness specification. #REMAFRICDWNTIE, BIRTHHK F2EL,
Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. Z#t/\O %> 7 1) —##H&, JPCA-ES-01-2003%x EDERICEHHD T,
The above data are typical values and not guaranteed values. £587 — 2 (EHHRIEIC L Z2RKIETH Y. REHMETIEH Y ER A

Please see the page for “Notes before you use”

BROTRAICS O TDABERIEIL 55

industrial.panasonic.com/ww/electronic-materials

panasonic R-5515

© Panasonic Corporation 2022 202204


https://industrial.panasonic.com/ww/electronic-materials/products/precautions
https://industrial.panasonic.com/jp/electronic-materials/products/precautions

W

Circuit Board Materials
BEFERERME

High thermal conductivity Low transmission loss | w¢
Halogen-free Multi-layer circuit board materials XPED|°N

Laminate R-5575
= AMEER (REEEL/N\OT V7)) —Z EBERME Prepreg R-5470

Applications Fi&

Power amplifier board(Base station for wireless communication, Small cell),
Antenna(Automotive millimeter-wave radar, Base station), Etc.
NT—TU7EIR (BREBEEME. RE—ILEIL).

TrTF @EHIVEL—F. BHR) &E

Automotive
F—rE—FT17

Wireless
T4V LRiEE

Leveraging multi-layer processability, low transmission loss, high thermal conductivity and Halogen-free,
these materials are suitable for miniaturized and 5G small cell PCBs.

NnNayr7)— BEXER. SRMcERERGRER. SEMEMT 56" ILEIFBEMB /N PREREICER

Dk 3.6 Df 0.005 Thermal conductivity Tg (DMA)

@10GHz 0.60W/m-K 245°C

M Frequency dependence by Transmission loss Il Long-term stability under High temperature (Dk, Df)
XK LR mRIRE Flchlr 5 RIARE M (Dk, Df)
0 5 38
- oo £ 36 : ¢ E—
€ s sz i
3 R-5575 N
3 g R-5575
3 -10 \ é 32 _  Othercompany — |
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£ 0 200 400 600 800 1000
Z Time (hrs)
© 20— Othercompany
- < 0006 +
s A
0 5 10 15 20 5 Other company _|
Frequency (GHz) e 0.005 074‘ y
o] -— < 4
. S 0004
® Construction 8 [
® <
Microstrip line i R5575 O G g 0.003 R-5575
Tmm Line length 1000mm 1000mm 8 0002
Impedance 50£10 5010 0 200 400 600 800 1000
:]O.Smm Copper thickness 18“m_). 18’”"_)4 Time (frs)
+20um plating | +20 um plating ® Measurement method : Balanced type circular disk resonance method
Copper RT ST ® Aging Temperature : 125°C(without humidity control)
Core g5 0.5mm ® Measurement frequency : 18GHz

M General properties —figiFit

[tem Test method Condition Unit Helegan Other company
R-5575
Glass transition temp.(Tqg) DMA A °C 245 Tg less
CTE z-axis al/az2 IPC-TM-650 2.4.24 A ppm/°C 20/155 21/42
T288(with copper) IPC-TM-650 2.4.24.1 A min >120 >120
Thermal conductivity Laser flash A W/m-K 0.6 0.6
Dielectric constant(Dk) 3.6 35
10GHz Cavity resonance C-24/23/50 -
Dissipation factor(Df) 0.005 0.004
Peel strength’ loz(35um)|  IPC-TM-6502.4.8 A kN/m 0.80 0.58
Flammability uL C-48/23/50 - 94V-0(HF) 94V-0(Br)
The sample thickness is 0.5mm.

*RT Copper Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. E#t/\O0%"> 7 1) —##¥H&, JPCA-ES-01-2003 I EDEHICLBED T,
The above data are typical values and not guaranteed values. £587 — 2 (EHHRIEIC L Z2RKIETH Y. REHMETIEH Y ER A

Please see the page for “Notes before you use”  FERDTHRAICH > TOEEREIF TBS
industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2022 202204
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Circuit Board Materials
VVV‘ EFERRERH

Multi-layer circuit board materials
for ICT infrastructure equipment

ol b ICT4~/75%%§FJJ ‘1%’% E*ﬁ*j*sl' *|CT---Information and Communication Technology

e-up Applications FEi&
0 Server, Router, Switch, Supercomputer, Measuring instrument, Etc.
AL H—/\, =8, R(vF. RA—IN—aVE1—4%, $EEREREBELE

Multi-layer circuit board materials suitable to large capacity and high speed transmission of high frequency signal.
RARESHGEORBE - BRIGEICHIST HZBERMR

M Line-up A7 v/

0
MEGTRON7Z
PTFE R-5785(N) [Cu : H-VLP]
MEGTRONG
20 R-5775(N) [Cu : H-VLP]
MEGTRONG

R-5775(K)/R-5775(G)
[Cu:H-VLP]

Transmission loss (dB/m)

-40 MEGTRONZ ® Construction
R-5725 [Cu:RT] B
MEGTRON4S | [1280um
R-5725S [Cu:RT] : =
[ —|
MEGTRONM T00um
-60 N, R-5735 [Cu:RT] Core 0.13mm
MESTRON2 Prepreg 0.06mm x 2ply
R-1577 [Cu:RT] Line length m
HIPERT Cu thickness t=35um
805 5 0 15 R-1755V [Cu : RT] Impedance 500
Frequency (GHz)
M General properties —fA%HEHE
. . CTE z-axis T288 Dk | Df Peel strength*’
9 al | a? (with copper) 1GHz 102(35 um)
Test method DSC IPC-TM-650 2.4.24 |PC-TM-650 2.4.24.1 IPC-TM-650 2.5.5.9 IPC-TM-650 2.4.8
Condition A A A C-24/23/50 A
Unit °C ppm/°C min = kN/m
R-5785(N) 200 42 280 >120 34 0.001 0.8
MEGTRON7 R-5785(GN) 200 42 280 >120 34 0.001 0.8
R-5785(GE) 200 42 280 >120 3.6 0.002 0.8
R-5375(N) 2504 39 200 >120 34 0.001 0.6
MEGTRONG 5
R-5375(E) 250* 39 200 >120 3.7 0.002 0.6
R-5775(N) 185 45 260 >120 34 0.002 0.8
MEGTRONG
R-5775(K)/R-5775(G) 185 45 260 >120 3.7 0.002 0.8
MEGTRONG R-5725 176 35 265 30 3.8 0.005 1.1
MEGTRON4S R-5725S 200 32 250 50 3.8 0.005 13
MEGTRONM R-5735 195 31 240 35 39 0.005 1.2
MEGTRON2 R-1577 170 34 200 25 41 0.010 13
HiPER R-1755V 173 44 255 20 44 0.016 1.5

The sample thickness of MEGTRON7, MEGTRONG6 and Halogen-free MEGTRONG is 0.75mm. The sample thickness of other part number is 0.8mm.
*1 MEGTRON7, MEGTRONG is H-VLP copper. Halogen-free MEGTRONG is H-VLP2 copper. MEGTRON4, MEGTRON4S, MEGTRON M is RT copper. MEGTRON2, HIPER V is ST copper.
*2 <Test method> DMA

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O4"> 7 1) —##kld, JPCA-ES-01-2003 H EDERICLZDHDTY,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETHY . REHETIEH Y FRA.

Please see the page for “Notes before you use”  F&@D THAICHE > TODFERIEIL 55
industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2022 202202

panasonic megtron
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W

Circuit Board Materials

EFERRERE

Ultra-low transmission loss Highly heat resistant

Multi-layer circuit board materials
HBIEmEiAR - SHAS BERMH

Applications Fi&

ICT infrastructure equipment, Supercomputer, Measuring instrument,
Antenna(Base station, Automotive millimeter-wave radar), Etc.

ICT 1275188 (R—/N\—aEa1—42, sHAIR#EER ).
7T (EMR. EHIUKL—F ). BRKRAERE

Due to our industry leading low dielectric constant and dissipation factor,
these materials are suitable for high-speed data transmission by servers

and routers using high-layercount, large-size PCB designs.

ERARRIIADEFEE - EFBEEEICKIARTE - SREITTLL
RESEY —/\DOMRERE LIcEH. BRZE(L - BIRY 1 XOXREYLICERIS

Dk 3.4 Df 0.002

@12GHz

M Frequency dependence by Transmission loss

Tg (DSC)
200°C

MEGTRON7Z

Laminate R-5785(N) R-5785(GN) R-5785(GE)
Prepreg R'5680(N) R-5680(GN) R'5680(GE)

Wireless
T4V LRiEE

Network
xvb7—2

Better

High end zone
Ulfra-Low loss

High end/ volume zone
Low loss

Transmission Loss
performance

Volume zone
Middle Loss

T288 (with copper)
>120min

I Heat resistance of High Multi-layered

{mxER LR =% EmEE
0 ® Result
Drill diameter »0.3mm
£ 50
% Wall to wall distance 0.4mm 0.5mm 0.6mm
2100 MEGTRON7 » K
L:) N R-5785(N) Low Dk glass cloth/H-VLP2 pass pass pass
% 150 — Rf:‘;gm)o J‘ &P R-5785(GN) Low Dk glass cloth/H-VLP2 pass pass pass
é Low Dk glass cloth
£ 200 ® Condition
= 260°C reflow x 20times
-250 . . . . . ® Construction
0 20 40 60 80 100 32 Layers
) Frequency (GH2) Board thickness: 4.5mm
® Construction
Microstrip line Measurement 2 port S-Parameter
PCB Ao Frequency 10MHz-110GHz
Thickness ; O-TSOFT;m De-embedded Multiline TRL method
L) Measurement line | adjust to 50Q2(Zo)
Layer1 : Signal Line Layer2 : GND Plane F
(line width : 270 um) (Cu thickness : 24 um) . 2 "
(Cu thickness : 24 um) R-5785 (N) R-5785 (GN)
M General properties —AR4FS
MEGTRONZ MEGTRON7 MEGTRON7
Iltem Test method Condition Unit R-5785(N) R-5785(GN) R-5785(GE)
Low Dk glass cloth | Low Dk glass cloth | Normal glass cloth
Glass transition temp.(Tqg) DsC A °C 200 200 200
al 42 42 42
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 280 280 280
T288(with copper) IPC-TM-650 2.4.24.1 A min >120 >120 >120
Dielectric constant(Dk) ¥ 34 34 3.6
12GHz |, Balencedtipe fc o450 —
Dissipation factor(Df) circular disk resonator 0.002 0.002 0.003
Peel strength” 1oz(35um)| IPC-TM-6502.4.8 A kN/m 0.8 0.8 0.8

The sample thickness is 0.75mm.
*R-5785(GN), R-5785(GE): H-VLP2, R-5785(N): H-VLP Copper

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”
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W

Circuit Board Materials

EFERRERE

Ultra-low transmission loss Highly heat resistant
Multi-layer circuit board materials

BIEGRIAK BHMES BEIRME

ICT infrastructure equipment, Supercomputer, Measuring instrument,
Antenna(Base station, Automotive millimeter-wave radar), Etc.

ICT 175138 (R—/I\—aVEa1—%, FHAIBESR ).

TUTF (BMR. ERIVEL—H). BRARASEEE

MEGTRONG

Laminate R-5775(N)” R-5775(K) R-5775(G)
Prepreg R'5670(N)* R'5670(K) R-5670(G)

*Low Dk glass cloth type

Network
xvb7—2

Wireless
T4V LRiEE

The industry standard for high speed, ultra-low loss PCB material.
Excellent HDI and thermal performance.

HEMEY —/\PIV—Z2AIMROT I7I b RZVE—F,
BImXORZRFL, Battiey—/\PIV—20EEm _EICEIRK

Better

High end zone
Ulfra-Low loss

EGTRO

T288 (with copper)
>120min

High end/ volume zone
Low loss

Transmission Loss
performance

Volume zone
Middle Loss

Dk 3.4 Df 0.004 Tg (DSC)

185°C

@12GHz

M Frequency dependence by Transmission loss I Heat resistance of High Multi-layered

mXtaR R =% EmEE
0 - ® Result
MEGTRON! -
2 50 R-5775(N) H-VLP —| Drill diameter ¢0.3mm
@ Low Dkglass cloth Wall to wall distance 0.5mm 0.6mm
e MEGTRONG (Low Dk glass cloth) pass pass
= MEGTRONG
‘@ -150 —————— R-5775(K)/R-5775(G)
£ H-VLP | eCondition
& Normal Glass cloth . X
S -200 260°C reflow x 10times
-250 - - ; . . .
0 20 40 60 80 100 ® Construction
) Frequency (GHz) 32 Layers
® Construction Board thickness: 45mm §
Microstrip line Measurement 2 port S-Parameter
PCB Frequency 10MHz-110GHz
Thickness; O-TSOTTIW De-embedded Multiline TRL method
émi) Measurement line | adjust to 50Q(Zo)
Layer1 : Signal Line Layer2 : GND Plane
(line width : 270 um) (Cu thickness : 24 um)
(Cu thickness : 24 um)
M General properties —figiF4
MEGTRONG MEGTRONG
Iltem Test method Condition Unit R-5775(N) R-5775(K)/R-5775(G)
Low Dk glass cloth Normal glass cloth
Glass transition temp.(Tqg) DsC A °C 185 185
al 45 45
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 260 260
T288(with copper) IPC-TM-650 2.4.24.1 A min >120 >120
Dielectric constant(Dk) _ 34 3.6
12GH | Balanced type C-24/23/50 -
Dissipation factor(Df) circular disk resonator 0.004 0.004
Peel strength” loz(35um)|  IPC-TM-6502.4.8 A kN/m 0.8 0.8

The sample thickness is 0.75mm.
* H-VLP Copper

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”
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Circuit Board Materials
VYV‘ EFEREEREE

- 4

Halogen-free Ultra-low transmission loss Halogen-free (2

i irCu i MEGTRON
Multi-layer circuit board materials LmiraeR5375(N) R5375(E)

NOY Y7 —BEEREAS BRI prepres R-5370(N)” R-5370(E)
*Low Dk glass cloth type

ICT infrastructure equipment, High speed networking(High-end server/
router, Optical network, switch), High layer count PCB, Etc.

ICT 1275138, REEEMEE (\TIVFY—/\ V=& KRVET—0 ZAvF) :

BE RIS Ry ho—y o 17 LR

The industry standard high-speed, ultra-low loss material.
Transmission loss is between MEGTRONG6 R-5775(K)/R-5775(G) and MEGTRON7 R-5785(N).
Excellent HDI and thermal performance.
BT —N\PIL—2EFDTI7IMRZVE—FMRic\n s V7)) — %15,
MEGTRON6 Z#B R B EImEOR ZRIL., BRIEEY —/\PIL— 2 DMsEm kI Em

Dk 3.4 Df 0.003 Tg (DMA)

T320 (with copper)

@12GHz 250°C >120min.

M Frequency dependence by Transmission loss I Heat resistance of High Multi-layered
mXtaR R =% EmEE
0 ® Result
£ 10 }ﬁ"z‘"&?%ﬁ Drill diameter ¢0.3mm
5 R-5375(N)HVLP2 ~  meGTRONT | ,
3 Wall to wall distance 0.3mm 0.5mm
? 20 R-5785(N) H-VLP — Halogen-free (%
=2 MEGTRONO R-5375(E) Pass Pass
o
% B0 —m Halogen-free (% @ Condition
g MEGTRON o ;
2 R-5375(E) H-VLP2  MEGTRONG | > 260°C reflow x 10times
a . EI(-)\//TFUS(G) ® Construction
50 32 Layers
0 5 10 15 20 Board thickness: 4.5mm
Frequency (GHz)
® Construction z
Line length 200mm , 100mm F
Line width 125um : i
:E Impedance 50Q 3 2
18um o 260 um -
Inner Cu treatment |  No-surface treatment =
Core 0.13mm i
Prepreg #2116 56% x 1ply -

M General properties —fgHFE

MEGTRON MEGTRON MEGTRONG
ltem Test method Condition Unit R-5375(N) R-5375(E) R-5775(K)/R-5775(G)
Low Dk glass cloth E glass cloth E glass cloth
Glass transition temp.(Tg) DMA (1Hz) A C 250 250 210"
Thermal expansion TMA (Z direction) | 50-260°C % 1.7 1.7 29
T288(with copper) >120 >120 >120
IPC-TM-650 2.4.24.1 A min
T320(with copper) >120 >120 50
Dielectric constant(Dk) § 34 3.7 36
12GHz | Baanced e e agmyso| -
Dissipation factor(Df) circular disk resonator 0.003 0.004 0.004
Peel strength Toz(35um)| IPC-TM-650 2.4.8 A kN/m 0.6~ 067 0.8”
The sample thickness is 0.75mm.
*110Hz *2 H-VLP2 Copper *3 H-VLP Copper Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. 2i#t/\O0%° > 7 1) —##li&, JPCA-ES-01-2003 'R EDEBICLBED T,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Low transmission loss Highly heat resistant

I- ircui i MEGTRON4 MEGTRONAS MEGTRONM
Multi-layer circuit board materials T T e oty

BlmEER - SRS B ERAH prepreg R-5620 R-5620S R-5630

ICT infrastructure equipment, Supercomputer, Measuring instrument,
Antenna, Etc.

ICT (75188, 2—/\—avE1—%, SRS, BETY7F75E Network

Wireless
T4V LRiEE

Suitable for high-speed large-volume data transmission by servers Better
and routers at high-end and volume designs.

RBET —2DIEEEEDZRICICHTIS.
BEEPERMIEDY70—TRICHELMEME% R £ (MEGTRONAS/MEGTRON M)

High end zone
Ulfra-Low loss

MEGTRONA. N
High end/ volume zone
MEGTRONAS L o%v oss
Volume zone
Middle Loss

Dk 3.8 Df 0.007 Tg (DSC) T288 (with copper)

Transmission Loss
performance

@10GHz 176°C 30min

M Frequency dependence by Transmission loss M Heat resistance of High Multi-layered

mXtaR R =Z BT

0 ® Result
= 5 Drill diameter ¢0.3mm
= -
% \ Wall to wall distance 0.6mm 0.7mm
g0 MEGTRON4 pass pass
5 MEGTRONG \
Easol — TRS72S as MEGTRON4S pass pass
& MEGTRON ass ass
: cTmoN \ MEGTRONM p p
= -200+——
hal3 L M \ ® Condition
250 i i i i i 260°C reflow x 10times
0 20 40 F (6C?H ) 80 100
requency Z .

@ Construction ° Constructlon28 ]

Microstrip line Measurement 2 port S-Parameter Board thickness: 3 SZ::;

sosigo -3
PCB Frequency 10MHz-110GHz

Thickness ;0.100mm De-embedded Multiline TRL method

]

4mil
Gmib Measurement line | adjust to 50Q(Zo)
Layer1 : Signal Line Layer2 : GND Plane
(line width : 270 um) (Cu thickness : 24 um)

(Cu thickness : 24 um)

M General properties —fi&4F1%E

e g MEGTRON4 MEGTRONAS MEGTRONM
Item Test method Condition Unit R-5725 R.57255 R.5735
Glass transition temp.(Tqg) DsC A °C 176 200 195
al 35 32 31
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 265 250 240
T288(with copper) IPC-TM-650 2.4.24.1 A min 30 50 35
Dielectric constant(Dk) 3.8 3.8 3.9
10GHz | IPC-TM-6502.5.5.5 |C-24/23/50 —
Dissipation factor(Df) 0.007 0.007 0.007
Peel strength” 1oz(35um)| IPC-TM-6502.4.8 A kN/m 1.1 1.3 1.2
The sample thickness is 0.8mm.
*RT Copper
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2022 202201

panasonic R-5725
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Circuit Board Materials
VYV‘ EFEREEREE

_4
Halogen-free Low transmission loss Highly heat resistant MEGTRON2

i-laver circui i MEGTRONZ2E
Multi-layer circuit board materials i R-1577 R-1577E

NOSYTY—EEERR BRHEAS BER vepreg R1570 R-1570E

y / /]
ICT infrastructure equipment, Measuring instrument, Etc. EE
ICT A T75k88. FHRIMERTRE

Network
ES il

Halogen-free High Tg material suitable for large volume high speed data Better
transmission. a
NSRRI S EE B VRIEHT, AU1—LY—Y D/ - I—g < Ul T
&a\wﬁt%ﬁlﬁ_ﬁ1tt:ﬂm 8 E }[{\gh‘md, volume zone
gL OW 10SS
gc VEGTRON2
/[ MEGRonIE  \Nndde o

Dk 4.0 Df0.013 Tg (DSC) Halogen-free
@10GHz 170°C Lead-free soldering
M Frequency dependence by Transmission loss I Heat resistance of High Multi-layered
xR R B%EmEE
0 ® Result
‘\ Drill diameter ¢0.3mm
=20
§ \ Wall to wall distance 0.5mm 0.6mm 0.7mm
ke
2 0 MEGTRON2 pass pass pass
5 — \\ MEGTRON2E pass pass pass
20 M”ﬁFﬂg%NZ —
§ MEGTRON2E ® Condition
=80 R-1577E 260°C reflow x 10times
100 5 : 1o i ® Construction
Frequency (GHz) 28 Layers
Board thickness: 3.8mm
® Construction Trace width (w) 0.1mm
Stripline Tr-ace th‘ickn.ess (t) 0.035mm
w, Elelectnc thickness (h) (()).Z]E;mm
ore LIsmm
hI i ! Prepreg 0.06mm x 2ply
Line length m
Impedance 50Q
M General properties —fgHEFE
- ' MEGTRON2 MEGTRON2E
[tem Test method Condition Unit R-1577 R-1577E
Glass transition temp.(Tg) DSC A °C 170 173
al 34 35
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 200 210
T288(with copper) IPC-TM-650 2.4.24.1 A min 25 25
Dielectric constant(Dk) 4.0 4.1
10GHz IPC-TM-650 2.5.5.5 C-24/23/50 -
Dissipation factor(Df) 0.013 0.013
Peel strength loz(35um)|  IPC-TM-6502.4.8 A kN/m 13 13
The sample thickness is 0.8mm. Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. 4#t/\[1%*> 7 U —#4#H&, JPCA-ES-01-2003 7= EDEBICLBED T,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2022 202201
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Circuit Board Materials

EFERRERE

Highly heat resistant Low CTE
Multi-layer circuit board materials <ign-rgtype- H i PLmEtEE
Eﬂﬁﬁﬂ"ﬁ%ﬂ'ﬂﬁaﬁglg E*ﬁ*j*sl' <High-Tg%17> Prepreg R-1650V

Applications Fi&

y / /]
ICT infrastructure equipment, Measuring instrument, Etc. EE
ICT A T75k88. FHRIMERTRE

Network
ES il

Good for hybrid board with MEGTRON series. Standard loss material.
AZVZ—FEEOEEAREFLTHY. MEGTRON ZJ—XEDINA 1)y MHETRE

Dk 4.4 Df0.016 Tg (DSC) T288 (with copper)

@1GHz 173°C 20min

[ IST (Interconnect Stress Test) M Solder heat resistance (float) A 727 0 — MREVME
® Result ® Result
Sample No Reflow condition HRIPER&!] R-1755V : No abnormality of cross-sectional observation
- -1755!
1 — Over 1000 cycles OK @ Condition
2 230°C x 3times Over 1000 cycles OK 288°C 10sec. Solder float 6 cycles
3 230°C x 6times Over 1000 cycles OK @ Construction
4 260°C x 3times Over 1000 cycles OK ry——— 3
5 260°C x 6times Over 1000 cycles OK oard thickness Amm
. - Layer count 24 layers
® Condition ® Construction Drill diameter/Pitch 0.25mm¢/0.76mm
Pretreatment Reflow Board thickness 2.1mm
- 25C 150°C Number of layers| 18 layers
* Failure is over 10% changes of resistance L 1 L 1 L 1 L 1
. [ T [ T ! T [ ]
What is IST ? IST Coupon ~ e~ A~~~ A~~~ A~~~
Carrying out temperature cycling —_— =
experiments 25°C < 150°C by oo i paaing i
electric heating to the power unit.
By detecting the occurrence of : ‘ : L] ‘ : :
deficiencies in the sense unit, T
evaluating the number of cycles to oo o~ g atainu jeata
failure occurrences. —Core 0.1mm
[ T [ T [ T ! ]
ezl | i B |l B R
s Guer Prepreg #2116 53% 1ply
M General properties —fgHEFE
- . HiPERI1
[tem Test method Condition Unit R-1755V
Glass transition temp.(Tqg) DSC A °C 173
. al 44
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 255
T288(with copper) IPC-TM-650 2.4.24.1 A min 20
Dielectric constant(Dk) 44
— 1GHz IPC-TM-6502.5.5.9 C-24/23/50 —
Dissipation factor(Df) 0.016
Peel strength 10z(35um) IPC-TM-650 2.4.8 A kN/m 1.5

The sample thickness is 0.8mm.
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS

industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2020 202012
panasonic R-1755V
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Circuit Board Materials
VYV‘ EFEREEREE

High performance Mass laminations

(Shield board) PreM U|ti
Si%EERNREREAY S BEIRME (S —IVFIR) C-5870

Applications Fi&

ICT infrastructure equipment, Antenna(Base station, Automotive millimeter-wave
radar), Semiconductor test equipment, Automotive component, Etc.

ICTA 7518, 75+ (BB, BHIVEL—F ) LEERELE, BRSSO

Wireless
T4V LRiEE

Providing high-quality shield board used high-performance circuit board material (MEGTRONG).

It's available to reduce the circuit forming process at customer and correspond to sequentially-laminated multilayer board.
SHEEERMEE Y — IV FRICT BT L TR AE TR A ERE,

e, BEROEREREFERY. 2HEITNERICLSY—7 v VERICHIISFTRE

o High multi-layered AOl inspection for all materials

Mass laminations ~24 layers

M What's Mass laminations ? REEIRA Y ZEERMEI & 1T ?

Secondary lamination

Laminate Forming the circuit (N Copper foil Mass laminations
MEGTRONG R-5775 (Etching) | lPrepreg
— e = " »
[ |Prepreg
(| Copper foil Corresponding to
high multi-layer up to
24 layers

M Line-up SAV7v7

Item Specification
Thickness(Max.) 24mm+10%
Thickness(Min.) 0.4mm=£10%
- - Please contact us regarding the specification of each material
Size Each side:300~600mm
Layer 4-24 Layer
* Please contact us regarding more than 24 layers
Copper foil Thickness(mm)
RT — 0.018 0.035 0.070
Inner
H-VLP 0.012 0.018 0.035 —
ST 0.012 0.018 0.035 0.070
Outside
H-VLP 0.012 0.018 0.035 —

W Specification list {t1§—%&

[tem Specification
Dimensional tolerance between the reference mark £0.15mm
Accuracy of the layer reach 0.15mm or less
Warpage 1% or less of the long side

Solder heat resistance
Boiling for 2h 260°C solder Dip for 30 seconds

*If you have any inquiry or requirement, please contact us.

No abnormality

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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panasonic C-5870
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Circuit Board Materials
BEFERERME

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. —
NV 2w BFMREEBIE GG T A AMBORERT 5> FELEXIM(L I 2 L) ELTAR— b LEY, ZHUCHEO F8 /Ny 7 — D EARMEIE MEGTRON GX A5 LEXCM GXNEE W e LEY,  J

Circuit board materials
for IC substrate

S b — DR R L_E _XCMGX

Line-up Applications FEi&
for IC substrate
Package R Ty

Contribute to IC substrates as thinner and smaller and low warpage.
FEENNF—D OB - NEBUE, RUERZERR

[ | Line-up AT T

<2 MODULE

Package - Single-Chip - AiP
Type « Stacked-Chip « PoP-Bottom - PAM
« NAND-Flash, « Flip-Chip, «FEM,

etc. etc. etc.

[ FC-BGA |

« Flip-Chip,
etc.
R-G545L/R-G545E R-1515V/R-1515K
Low Df/Dk Ulf{fj?“g'mcn;"s
R-G515S/R-G515E R-G535S/R-G535E
Low CTE, Ultra-thin Low CTE
broduct #0.03~0.1mm #0.2~1.8mm
R-G525T/R-G525F
Low gtress R-1515W
*0.04~0.2mm
R-1515E R-1515A

Thin material
*Product Thickness

M General Properties —figi%it

e traGnlsaiiison CTEx-axis | CTEy-axis | oﬁéf;ictt(giyw %‘zigﬁggq Flexural modulus” Peel strength
temp.(Tg) ai 1GHz Vaozizum) | ooauct
Test method DMA™ Internal method IPC-TM-6502.5.5.9 JIS C 6481 PC-TM-650248 |~ line-up
Condition A A C-24/23/50 25°C 250°C A
Unit C ppm /°C = GPa kN/m mm
R-1515V 260 3-5 3-5 44 0.016 30 14 0.6 0.20~1.8
R-1515K 260 7 7 4.6 0.015 27 12 0.6 0.20~1.8
R-G545L 230 10 10 3.6 0.002 23 10 0.6 0.04~0.2
R-G545E 230 10 10 4.1 0.002 27 13 0.6 0.04~0.2
R-1515E 270 9 9 4.7 0.011 33 18 0.9 0.04~0.2
R-G535S 260 4-6 4-6 4.4 0.015 32-34 20-22 0.7 0.20~1.8
R-G535E 260 7-8 7-8 4.6 0.015 28-30 18-20 0.7 0.20~1.8
R-G525T 270 3-5 3-5 43 0.015 19 5-8 0.6 0.04~0.2
R-G525F 270 5-7 5-7 4.5 0.015 16 7-10 0.6 0.04~0.2
R-G515S 220-240 4-6 4-6 4.2 0.008 28 - 0.7 0.03~0.1
R-G515E 220-240 6-8 6-8 4.4 0.008 24 - 0.7 0.03~0.1
R-1515W 250 9 9 4.8 0.015 35 21 0.9 0.20~0.8
R-1515A 205 12 12 4.8 0.015 27 10 0.9 0.10~0.8

The sample thickness is 0.1 mm.
*10.8mm *2 Measurement in tensile mode. R-1515W, R-1515A: Measurement in bending mode.

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O%* > 7 1) —###lld, JPCA-ES-01-2003 i EDERERICLHENTT .
The above data are typical values and not guaranteed values. £587 — 2 IFH#HRIEICL ZRKETHY . REHETIEH Y TR A
Please see the page for “Notes before you use” FERDTHRAICH > TOFEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. 4
INFY T BFRBERIE FICEEERT N AFHORGT Z 7 FELEXCM(L I Y L) £ LTRZ— b LE T, ZHUCHV F8 /Ny & — D EIRIMEHE MEGTRON GX H'5 LEXCM GXNEB WL e LE T,

Low CTE IC substrate materials LEXC M GX

DESLg nid to I_m pr‘o,ye Roel Ia bl !\Ity Laminate R-1 51 5V(Low CTE glass cloth)
1&%&'”&7;&' I%£§1Eﬁﬂ*gwl \“/7_:/E*E*Z*SI' Laminate R-151 5K(Norma| glass cloth)

Applications Fi&

IC substrate
FC-BGA (CPU, GPU, FPGA, ASIC, etc.)

P Ny —JEMR (CPU. GPU. FPGA. ASICHEDFC-BGA/Vwir—)

Package
e L IASZ A

Low CTE reduces warping and addresses a critical challenge with the IC packaging process. Flexibility and buffering features
through a stress relaxation technology improves the reliability of the assembly process. Offering excellent thickness tolerances.
BEERRECTRYEIEIL, ICFYyTD—REROFESZER. TSOITHIEOHEESEEEEZSOERDNIBMIMIcEY R
OfEFEEERLEEEET, RERBEICEBN, YTXMN — M ICF Yy TEDBEEEREIL,

CTE x,y-axis 3-5ppm/°C

Stress Relaxation Good Thickness Variation

(Low CTE glass cloth)

M IC Pakage Warpage /\v 7 — Y B R Y sHfisE R ®Sample

® Result s Core Thickness 700 umt (12-12 um)
200 |

Package size 35 x 35mm (Die size 15 x 15mm)
\, I . E{_ESESV oth / Panasonic
ow ass clot i
g / ® PKG Construction CV5300AM

SN / > S0um

o wu
S o

€
2
2 50
5 0 \ / //'/ 770 um(Core:700 um)
5 300 75 ‘125%6%125‘ 75 30
% -50 \ / . . . Hh = = ~,=7
© 100 M A wide range of Thickness Line-up BEGREZSA V7 v/
\/ R-1515W
150 Nl gl s s | R-1515V (Low CTE glass cloth) 0.21~1.8mm
200 Temperature (°C) R-1515K (Normal glass cloth) ’ ’

Low thermal expansion coefficient (CTE): close to

;2 Low Warpage that of silicon IC chips, which reduces warping
Semiconductor (IC chip) et ." CuPillar: and adqlresses a critical challenge with the IC chip
' packaging process.

JEREREREREYEaEpEREy S 0ayy s e dnay s by .
: C iy USRS -

Combines flexibility and buffering features while
. Stress retaining low thermal expansion properties

—'"E’V‘TS"“-‘SS on solder balls P EYE el through a stress relaxation technology, improving

the reliability of the assembly process.

M General properties —fi&#F1%E

-, . R-1515V R-1515K Conventional
i Test method Condition Ui Low CTE glass cloth | Normal glass cloth | Normal glass cloth
Glass transition temp.(Tg) DMA” A °C 260 260 260
CTE x-axis ) 3-5 7 8-10
al TMA” A ppm/°C
CTE y-axis 3-5 7 8-10
Dielectric constant(Dk)" 44 4.6 4.8
1GHz | IPC-TM-6502.5.5.9 | C-24/23/50 —

Dissipation factor(Df)" 0.016 0.015 0.015

) 25°C 30 27 33
Elastic modulus™ IPC-TM-650 2.4.47 GPa

250°C 14 12 21

Peel strength 1/30z(12pum)| IPC-TM-650 2.4.8 A kN/m 0.6 0.6 0.9

The sample thicknessis 100um. *1700um  *2 Measurement in tensile mode.
*3 The IPC standard determines the test sample size, methods and conditions, etc. but there is no formula for calculating the elastic modulus. Therefore, we quantified it according to JIS C 6481.

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#t/\O%° > 7 1) —#4#HE, JPCA-ES-01-2003 HEDEHICLZED T,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
industrial.panasonic.com/ww/electronic-materials © Panasonic Corporation 2021 202109
panasonic R-1515V
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. /’ 4
INFY 2w BFMRIBREEEIITHFEET A AMHORRT 5> FZLEXIM(L Y 2 L) £ LTRZ—  LEY, ZhUcHO 8 Gy 7 — D BiRMRHE MEGTRON GX D5 LEXCM GXANEB L LEY,  J

Ultra-low transmission loss Circuit board G

: X
materials for IC substrate/ Module | LEXC MGX
s R - - o Laminate R-G545|.(Low Dk glass cloth) R-G545E(Norma| glass cloth)
4=’§=1$l \V/ 7_"/° EVJ_’ l’g*ﬁﬁ(’*bﬁ{&v*ﬂ**j *SI' Prepreg R'G540|.(Low Dk glass cloth) R'GS40E(Norma| glass cloth)

Applications Fi&

IC Package for base station application, Module part, Etc.
BERRIFEEE NNy r— VIR, V12— IVEREE

Package
e L IASZ A

Excellent low-Dk/Df with low CTE property for the evolution of device.
#¥RRELNIVOE Dk/Df &E CTE ZMIIL. 7/ 31 ADELICE B

Dk 3.5 Df0.003 CTE x,y-axis 10ppm/°C Tg (DMA)
. O,
@12GHz CTE z-axis 22ppm/°C 230°C
I Df at Wide-frequency band M Frequency dependence by Transmission loss
[ TOFEIER {EXIER R
0.006 0
MEGTRONG _
R-5775 (S R-G545L |
0.005 - Normal glass cloth R-G545E — @ Low Dk glass cloth
Normal glass cloth °
@ g -10
5 0.004 = Line width
’//' 215 ——800um—— Copper thickness| 20um 7
el @ [E—
0003 ———— g Copper type >TD MEGTRONG \\’M
R-G545L < -20 l Line length 1000mm [~ R-5775(N)
0002 Thickness 0.05mm Low Dk glass cloth = . Impedance 50Q Low Dk glass cloth
10 20 30 40 50 0 5 10 15 20
Frequency (GHz) Frequency (GHz)
B TMAxy N TMAz
” / 2 /
g 2 Thickness: 0.75mm ’5 16
=20 MEGTRON6 z Thickness: 0.75mm
kel R-5775 212
§ 15 Normal glass cloth é ME&;I;%N6
u% R-G545E u% 8 Normal glass cloth
,—é, 10 // Ngrmal glass cloth E R-G545E
5 s Thickness: 0.80mm 5 4 Normal glass cloth
= / = Thickness: 0.80mm
020 50 80 110 140 170 200 230 260 020 50 80 110 140 170 200 230 260
Temperature (°C) Temperature (°C)
M General properties —fi&#F1%E
- . R-G545L R-G545E
e Uesttmedazs Conclion LI Low Dk glass cloth Normal glass cloth
Glass transition temp.(Tg) DMA* A C 230 230
CTE x, y-axis Internal method 10 10
al A ppm/°C
CTE z-axis IPC-TM-650 2.4.24 22 22
Dielectric constant(Dk) 12GHs Balanced type circular A B 35 4.0
Dissipation factor(Df) disk resonator 0.003 0.004
Water absorption IPC-TM-650 2.6.2.1 D-24/23 % 0.06 0.06
The sample thickness is 0.1 mm.
*Measurement in tensile mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. ¥#t/\O%"> 7 1) —#4kH&. JPCA-ES-01-2003 EEDEHIC LB ED T,

The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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panasonic R-G545



https://industrial.panasonic.com/ww/electronic-materials/products/precautions
https://industrial.panasonic.com/jp/electronic-materials/products/precautions

Circuit Board Materials
BEFERERME

W

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX.
INFY vy BFRBERIE FICEEERT N AFHORGT Z 7 FELEXCM(L I Y L) £ LTRZ— hLE T, ZHUCHV, FE /Y 7 — D EIRMEHE MEGTRON GX H'5 LEXCM GXNEE WL e LE T,

Low stress Low CTE Ultra-thin
LEXCMGX

I C su bStrate m a‘l'te n ? IS - Laminate R'GSZST(LOW CTE glass cloth) R-G525F(Norma| glass cloth)
1&,;5\7] '1&%@%'*3%%”&*%@’ \V 7_7§*ﬁ*1 ﬂ' Prepreg R'GSZOT(LOW CTE glass cloth) R'GSZOF(NormaI glass cloth)

Applications Fi&

IC substrate
FEE/NT—IVER

Package
e L IASZ A

Realize low warpage at several types of IC package by low stress property.
ICHZERAL. BRLAGHEEEF VT —IBHILBVWTHERYZERR

CTE x, y-axis

Tg (DMA)
Low Stress 3-5ppm/°C

270°C

W IC package warpage
F8G\y F—IER R Y SHE

Chip 150 uym Chip 150 ym Chip 100 uym
oo R = S
Substrate 260 ym Substrate 160 um Substrate 160 um
200 200 200
e 25°C 5 25°C e 25°C
150 150 150
100 S 100 100
€ H g -
H 50 H 50 H 50 |
v 0 v 0 [ 0
W 2 2 2
afpage £ 50 L J g 50 _! J» 2 50 J»
= -100 = -100 = 100 260°C
15 L= 260°C 15 L 260°C N
2ppm material LEXCMGX 2ppm material LEXCMGX 2ppm material LEXCMGX
(Low CTE glass cloth) R-G525F (Low CTE glass cloth) R-G525F (Low CTE glass cloth) R-G525F
(Normal glass cloth) (Normal glass cloth) (Normal glass cloth)
M General properties —AR4S
LEXCMGX LEXCMGX
ltem Test method Condition Unit R-G525T R-G525F
Low CTE glass cloth Normal glass cloth
Glass transition temp.(Tqg) DMA™ °C 270 270
Thermal decomposition temp.(Td) TGA C 365 365
CTE x-axis 3-5 5-7
al Internal method A ppm/°C
CTE y-axis 3-5 5-7
Warp 20 17
Flexural modulus™ JIS C 6481 25°C GPa
Fill 19 16

The sample thickness is 0.1 mm.
*10.8mm  *2 Measurement in tensile mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. ¥#t/\O%"> 7 1) —#4kH&. JPCA-ES-01-2003 EEDEHIC LB ED T,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
202109
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Circuit Board Materials
BEFERRERME

W

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials’ brand is transitioning from MEGTRON GX to LEXCM GX.
INFV T BFMRBERIE I ICHEGRT N\ AFHORRT S FELEXCM(L I Y L) £ LTRZ— b LET, ZHUCHO 8GR/ & — D BRI EHEMEGTRON GX H'5 LEXCM GXNEE W e LE T,

Low CTE Ultra-thin LEXC M GX

I C S u bStrate r‘r}:te rol a IS o Laminate R-G51 SS(Low CTE glass cloth) R-G51 5E(Norma| glass cloth)
1&%&%%5 ¢ *"I‘%i‘]‘ﬁf\*%ﬁsl \ “/ 7 - VEWM *SI' Prepreg R-G51 OS(Low CTE glass cloth) R-G51 0E(Norma| glass cloth)

Applications Fi&

IC substrate CSP (PoP-Bottom, Flip-Chip, Memory, Module, etc.)
Y38k \y o — I B CSP (PoP-Bottom, Flip-Chip. Memory. ModuleZx &)

Package
KN T—

With an insulation layer thickness of 15 um or less, these ultra-thin materials enable thin IC package designs.
The low CTE property can reduce warpage and achieve a good reliability.

FEEN 7— I DFRULHERBER 15 umAT)ZRIRY H1TEH T X FL— FRT. FERIGEVVMEREREZE L.
BREDEICE >TRETIRY ZHHIT 5T L TRNCREGFEEZRELET,

CTE x,y-axis 4-6ppm/°C Ultra-thin

Low warpage

(Low CTE glass cloth) Excellent moldability

M IC Package Warpage /\v 47— I EiRKR Y sHlifER
R-G515S, with low CTE glass cloth, reduces warpage to
about half that of conventional Panasonic materials.

M Melting and Curling Behavior &RI¥SEZE)

R-G510 has a wider melting area and higher moldability than
conventional Panasonic materials.

® Result ® Result
1.0E+09
150
; é 1.0E+08 R-G510
R-G515S P
_ 100 Low CTE glass cloth = (Freprea)
€ ; 3
3 — / S \
g % < 1.0E+07 [ el
8 ’g Conventional
2 Os'a'm's'm'a\ ‘g'.g,_'g'g'of%'d/“/a'a's'm'a'a z (repre) /
& IR - 2 1.0E+06
-100 \’ R-G515E
/ Normal glass cloth 1.0E+05 ~—— E—
50— :
150 Conventional
1.0E+04
Temperature (°C) 80 100 120 140 160 180 200
T °C
® PKG Construction emperature (1C)
Package size 12.5x12.5mm
m Die size 10x 10 x 0.10mmt
CUF material Panasonic CV5300AM
Substrate thickness 0.2mmt (2L Cu:12 um)
M General properties —fi&#F1%E
LEXCMGX LEXCMGX
[tem Test method Condition Unit R-G515S R-G515E
Low CTE glass cloth Normal glass cloth
Glass transition temp.(Tqg) DMA™ A °C 220-240 220-240
CTE x-axis 4-6 6-8
al Internal method A ppm/°C
CTE y-axis 4-6 6-8
Young's modulus ASTM D3039 25°C GPa 23-28 22-27
Peel strength 1/30z IPC-TM-650 2.4.8 A kN/m 0.7 0.7

The sample thickness is 0.Tmm.

* DMA: Measurement in tensile mode

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#t/\O%°> 7 1) —#4HE, JPCA-ES-01-2003 HEDEHICLZEDTY,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRIEICLZHRKIETH Y. REHMETIEHY TR A

Please see the page for “Notes before you use”
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. 4
INFY 2w BFMRIBREEEIITHFEET A AMHORRT 5> FZLEXIM(L Y 2 L) £ LTRZ—  LEY, ZhUcHO 8 Gy 7 — D BiRMRHE MEGTRON GX D5 LEXCM GXANEB L LEY,  J

High elasticity Low CTE Ultra-thin
IC substrate materials LEXS‘!\A%

A SRR B SR (o i — D BT sores R-1410E

IC substrate
FEE/NT—IVER

Package
e L IASZ A

Contribute to thin IC package by ultra-thin material and decrease the substrate warpage by low CTE property.
BEEMRUC KD FEH N\ T — D DFERUL P, BEERMEV DY T AL — M DEBERYZRE

Flexural modulus CTE x, y-axis Tg (DMA)

25°C 33GPa 8-10ppm/°C 270°C

B Package warpage(FBGA) M Thermal expansion(x-axis) ZFIREE(Z T AM)
Ny F—IERR Y SHEifER (FBGA) 007

Y /
A
/ LEXCMGX

a0 LEXCM&X : R-1515E
R-1515E

0.01
-150
Temperature (°C) /
® Construction

m
o
o
el

50

o
o
5

30 50 75 100 125 150 175 200 220 240 260 240 220 200 175 150 125 100 75 50

o
o
@

30u‘m

Package Warpage (um)
o

Amount of change (m

R

o
o
]

L L L
100 200 300 400

FBGA 14X14mm Temperature (°C)
Chip size 10X10X0.15 mm #ﬁpgl)(th : (2)01mm
Substrate thickness 0.10 mm (Core 0.04mm) Meﬁhgzss '_.I_Mr:m

M General properties —fig4Fit

[tem Test method Condition Unit LEXCMGX
R-1515E
Glass transition temp.(Tg) DMA™ A °C 270
Thermal decomposition temp.(Td) TGA A °C 390
CTE x-axis 8-10
al Internal method A
CTE y-axis C 8-10
m
al PP 22
CTE z-axis™ IPC-TM-650 2.4.24 A
a? 95
25°C 33
Flexural modulus™ JIS C 6481 GPa
250°C 18

The sample thickness is 0.1 mm.

*10.8mm *2 measurement in tensile mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#/\[%*> 7 1) —#1§H&, JPCA-ES-01-2003 I EDEHICLBEDTT,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX.
INFY T BFRBERIE FICEEERT N AFHORGT Z 7 FELEXCM(L I Y L) £ LTRZ— b LE T, ZHUCHV F8 /Ny & — D EIRIMEHE MEGTRON GX H'5 LEXCM GXNEB WL e LE T,

High modulus Low CTE
IC substrate materials !m—EéSEW M%

Eﬁﬂ"&%ﬂ'ﬂ%aﬁﬂégwl \O“jb'—:)\g*ﬁ*j’*il. Laminate R-GS35E(NormaI glass cloth)

Applications Fi&

IC substrate(FC-BGA)
Y&k vy —IER (FC-BGA)

Package
e L IASZ A

Excellent low warpage at large-sized package by low CTE property. Good for high performance computing application.
BERERICKVERYERIEL. BMEIYE1—ToY VA EEDKR Ny r—IBRICH IS

CTE x, y-axis Low Package Warpage
4-6ppm/°C (FC-BGA)

Good MTH* Processability

*Mechanical Through Hole

M IC Package Warpage /\v 7 — I EiRR Y SIS R M Mechanical drilling processability
~ 1 i
® Result ® Construction FU LT iE
300
200 1111111 ® Through-hole wall
. \ R-G535S L condition
€ 100 Low CTE glass cloth .
=] . @20khits
© 30 75 125 5 220/ 260 220 125 75 30 Package y y
= \\Z /ﬂ construction | *+24(Build-up Film)
= -100 ~
\/< Package size 52X52mm
200 | S R-G535E — Unit:pm
Normal glass cloth Chip size 20X20X0.5mm ’
2300 Ave+30 =22.0um
Temperature (°C) Core 1200 um
® Moire Picture
30°C T Bump SnAgCu
Bump pitch 0.2mm
R-G535S R-G535E
(Low CTE glass cloth) Bump size 85um Core material 800 um / Copper foil 12 um
Design Full-array Panel stack 2 panels
Drill bit diameter 150um
R-G535E Bump count 8464 Drill hit number 20,000hits
(Normal glass cloth) ' Fam— Feeding speed 2.0m/min
Underfill CV5300AM Revolution 200krpm
M General properties —fi&#F1%E
-, . R-G535S R-G535E
LSl Test method Condition LI Low CTE glass cloth Normal glass cloth
Glass transition temp.(Tg) DMA’ A C 250-260 250-260
CTE x-axis 4-6 7-8
al IPC-TM-650 2.4.41 A ppm/°C
CTE y-axis 4-6 7-8
Dielectric constant(Dk) 44 4.6
— 1GHz IPC-TM-6502.5.5.9 C-24/23/50 —
Dissipation factor(Df) 0.015 0.015
Flexural modulus JIS C 6481 20°C GPa 32-34 28-30
The sample thickness is 0.8 mm.
*0.4mm Measurement in tensile mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. ¥#t/\O%"> 7 1) —#4kH&. JPCA-ES-01-2003 EEDEHIC LB ED T,

The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. {7/ 4
NV 2w BFMREERIE GG T N\ AHORRT 5> FELEXIM(L I 2 L) ELTAR— b LET, ZHUcHE 385/ 7 — I ERAMHE MEGTRON GX 55 LEXCM GXANEE W e LEY,  /

High elasticity Low CTE
IC substrate materials LEXL(m:tMs%
Eﬁﬂ"&%ﬂ'ﬂﬁaﬁéﬁgwl\0“/7_:)\5*&*1*5" Prepreg R-1410W

Applications Fi&

IC substrate
FEE/NT—IVER

Package
e L IASZ A

Achieve more functionality (multi-pin and integrated circuit) the large-sized Package by excellent modulus and highly heat
resistant property.

BRI BELIMANZMEL. SE/L - CEEBRERCICHIKRE NNy r—I OEEELICER

Flexural modulus CTE x, y-axis Tg (DMA)
25°C 35GPa 8-10ppm/°C 250°C
M Package warpage /\v 7 — I ERR Y FHMESER M Thermal expansion(x-axis) ZARRE(Z T751H)
300 0.035
200 o i 4“’"‘? i e 0030
5100 n 7 0025
P £
g 25 75\ 125 175 220 26// 20 175 S 0020 LEXCMGX / /
g o N /»_“/‘/J E R-1515A / /
§_100 “\‘\‘7\\__@_.)_. % 0015
8 | / /
<<

o
o
o

LEXCM&X ‘
20— R-1515W //
0005 LEXCMSX

-300 R-1515W

Temperature (°C)

@ Construction 0 ’ : ' ‘ :
Chip:15X15X0.3mm 50 100 Tempeljtoure ) 200 250
Length :10mm
Thickness : 0.8mm (8ply)
Core thickness : 700 um Method :TMA
M General properties —fig4Fit
[tem Test method Condition Unit LER}S%OVA B

Glass transition temp.(Tqg) DMA™ A °C 250
Thermal decomposition temp.(Td) TGA A °C 390
CTE x-axis 8-10

al Internal method A
CTE y-axis C 8-10

m

al PP 22
CTE z-axis IPC-TM-650 2.4.24 A

a? 97

25°C 35
Flexural modulus™ JIS C 6481 GPa
250°C 21

The sample thickness is 0.1 mm.

*10.8mm *2 measurement in bending mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#/\[%*> 7 1) —#1§H&, JPCA-ES-01-2003 I EDEHICLBEDTT,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A
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Circuit Board Materials
VYV‘ EFEREEREE

Panasonic Electronic Materials Division launches a new product brand for the Semiconductor Device Materials business. The IC substrate materials' brand is transitioning from MEGTRON GX to LEXCM GX. 4
INFY vy BFRBERIE FICEEERT N AFHORGT Z 7 FELEXCM(L I Y L) £ LTRZ— hLE T, ZHUCHV, FE /Y 7 — D EIRMEHE MEGTRON GX H'5 LEXCM GXNEE WL e LE T,

Low CTE
IC substrate materials I—EXC M GX

TR o ou . Laminate R-1515A
1&%&'%35*%%’ \‘77_7§*ﬁ*j*4 Prepreg R-1410A

Applications Fi&

IC substrate
FEE/\NyT—IVER

Package
e L IASZ A

Achieve more functionality (multi-pin and integrated circuit) the large-sized Package by excellent modulus and highly heat
resistant property.

EBnfoEttlMBanEEL. SEVL - GEERERLICHEIKE v —D DR LICER

Flexural modulus CTE x, y-axis Tg (DMA)
25°C 27GPa 11-13ppm/°C 205°C
M Heat resistance T 4% M Positioning accuracy TUIEFEE

-X

100
+Y

50 60 70 80 90100

Weight decrease rate (%)

LEXCMGX
80 R-1515A
100 +X
\ Ave.+30 :41.5um
120 ® Condition
Drill size 0.15mm ¢
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Flute length (£) 3.0mm —]
140750 100 150 200 250 300 350 400 Spindle speed 200krpm —
Temperature (°C) Chip load 10 um/rev —
Method : TGA Hit count 20,000 :
Entry board LE 800 Z
Weight decrease @260°C Board thickness 0.4mm
Copper foil thickness 12/12um
LEXCMGX R-1515A | 02% Stack count y
M General properties —fi&#F1%E
X
[tem Test method Condition Unit LEXCMGX
R-1515A
Glass transition temp.(Tg) DMA™ A °C 205
Thermal decomposition temp.(Td) TGA A °C 390
CTE x-axis 11-13
al Internal method A ppm/°C
CTE y-axis 11-13
25°C 27
Flexural modulus™ JIS C 6481 GPa
250°C 10

The sample thickness is 0.1 mm.

*10.8mm *2 measurement in bending mode Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#/\[%*> 7 1) —#1§H&, JPCA-ES-01-2003 I EDEHICLBEDTT,
The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETH Y. REHETIEHY TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Multi-layer circuit board materials
for Automotive component
BRI Z EERME

Line-up Applications FEi&
for . Automotive component(Direct mounted TCU, Power control ECU, Body control ECU), Etc.
AUCITITEN  sapiss (T Bl ECU, /\O—R$E ECU, RF R ECU) 5

Multi-layer circuit board materials with excellent highly heat resistant and high reliability.
SEEMSSREAEICEBh 2 BERME

M Line-up SA4V7 v/

Heat resistance test at the solder connection part
by circuit board material and surface mounted devices size

Halogen-free

Direct mounted R-15665
150°C TCU HIiPER[J i
R-1755D i
HiPERL :
R-1755M

. Halogen-free
In the engine room R-1566

o HiPERE :
5] R-1755E :
s °
£ : HIPERE
5 5 R-1755D
. . Standard FR-4 : Halogen-free

In the vehicles cabins R-1766 5 R-15665

90°C )
He0s 12125 3216 {4532
Smaller parts < »| Bigger parts

Surface mounted device size

M General properties —fig4¥it

Standard
" .. |Halogen-free| HIPER"] | HiIPERL. [Halogen-free| HIPERL
ftem Testmethod Condiion| Unit |'"g 15665 | R-1755D | R-1755M | R-1566 | R-1755E | griods
Glass transition temp.(Tg) DSC A °C 175 163 153 148 133 140
CTE x-axis 11-13 10-12 11-13 11-13 11-13 11-13
al IPC-TM-650 2.4.24 A
CTE y-axis 13-15 12-14 13-15 13-15 13-15 13-15
ppm/°C
al 40 43 40 40 42 65
CTE z-axis IPC-TM-650 2.4.24 A
a2 180 236 240 180 250 270
T288(with copper) IPC-TM-6502.4.24.1 A min 10 15 18 3 25 1
Peel strength | 10z(35um) | IPC-TM-650 2.4.8 A kN/m 1.6 1.3 1.5 1.8 1.6 2.0
The sample thickness is 0.8mm. Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O%"> 7 1) —#4¥H&, JPCA-ES-01-2003 i EDEBICLBED T,

The above data are typical values and not guaranteed values. £587 — 2 (EH#HRIEICLZRKIETHY . REHETIEH Y FRA.
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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W

Circuit Board Materials
BEFERERME

Highly heat resistant Halogen-free -
Multi-layer circuit board materials Halog??tifig

Eﬂﬁﬁﬂ'l \EW"‘“/7 1) _gg E*}i*j*sl' prepreg R-1551S

Automotive ECU, Automotive module, HEV/EV power control unit, DC/DC converter board, Etc.
BH# ECU. EHEYa1—)b. HEV/EV/\T—OrrO—)bAZyh, DC/DCAVN—2RAEREE

Automotive
F—rE—T17

Added highly heat resistant and tracking resistance to automotive quality R-1566 to

. . s epe " Hal -fi R-1566S
improve the reliability of ECU boards used under severe conditions. High Tg clogen-ee

D| R-1755D

REFRD R-1566 KU BMEMLM v+ 7R LL. BRRIET CERAINS ECU BERDE e O R1755M
E'EL:EW ‘ g Halogen-free R-1566
Standard Tg - R-1755E

Standard FR-4 R-1766

Tg (DSC) Td (TGA)

>
175°C 355°C CTI=600V*

*actual value

M Through-hole reliability R )b—K—)VEEEEME M Insulation reliability #&#g(SiEM
100 ® High voltage CAF evaluation
1.0E+13
80 Conventional 1.0E+12
FR-4 \
R-1766 C 1.0E+11
g6 g 1 0e410
[} Il
& k]
o € 1.0E+09
5 40 c
K § 1.0E+08
% Halogen-free é 1.0E407
R-1566S
1.0E+06
0 > 1.0E+05 . . .
0 1000 2000 3000 0 250 500 750 1000
Cycle number (Cycle) Time (hrs)
® Condition ® Construction ® Condition ® Construction

-40°C 160°C

Cycle condition & Pretreatment 260°C Peak reflow x 3times Thick

" i i ickness
’ (15min) — (15min) l =1 Condition 85°C 85%RH DC 350V Cness
*Failure is over 10% changes of resistance _ Through-hole wall to 065mm

*260°C Peak reflow x 3times as pretreatment wall distance 0.65mm

M General properties —fig4¥it

~ Conventional
[tem Test method Condition Unit Hachggg;sree Halogen-free
R-1566(W)
DSC 175 148
Glass transition temp.(Tg) A °C
TMA 170 145
Thermal decomposition temp.(Td) TGA A °C 355 350
al 40 40
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 180 180
T288(with copper) IPC-TM-650 2.4.24.1 A min 10 3
Peel strength 10z(35um) IPC-TM-650 2.4.8 A kN/m 1.6 1.8
The sample thickness is 0.8mm. Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O0%°> 7 1) —##¥H&, JPCA-ES-01-2003 i EDEBICLBED T,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Highly heat resistant Low CTE
Multi-layer circuit board materials <High-Tg type> H i PLmEtE!;S]D
Em%ﬂ’"&%ﬂ'ﬁaﬁggg*ﬁ*jﬂ <High-Tg2 17> Prepreg R-1650D

Applications Fi&

Automotive ECU, Etc.
HE ECU &

Automotive
F—rE—T17

Improved solder joint reliability by excellent connect reliability material.
Available for high voltage application by good to insulation reliability. High Tg
ERRBDBET VIV TOEGEREICEN. BAEREREZR L,
BREBEEICENTSY. REERRICLERT

Halogen-free R-1566S
HIPER R-1755D

M R-1755M

Middle T
‘ 9 Halogen-free R-1566

E R-1755E
Standard FR-4 R-1766

Standard Tg

Tg (DSC) Td (TGA) CTE x-axis

163°C 345°C 10-12ppm/°C

M Through-hole reliability R JV—K—)VE@E5EME M Insulation reliability #&#g(SiEM

® CAF evaluation

100 W
1.0E+11
80 Con\::eanionaI 1.0E+10
R-1 7-66 _ HIiPER1
C 1.0E+09 R-1755D
g g \
< c
g = 1.0E+08
5 b "‘—W\
g o
S HIPEROL | .,
. 5 Conventional
£ 1.0E+06 FR-4
20 ‘ R-1766
1.0E+05
° 0 1000 2000 30(')0 108404 5 160 260 32)0 480 5(30 660 700
Cycle number (Cycle) Time (hrs)
@ Condition @ Construction @ Condition ® Construction
“ Board thickness 1.6mm
Cycle condition 400; o 150“_C 20~25um 1.6mm Condition 120°C 85%RH DC50V (HAST) 1.6mm
(15min) ™ (15min)
Through-hole wall to 035mm
* Failure is over 10% changes of resistance wall distance ’
0.30mm 0.35mm
M General properties —fig4Fit
HIiPERL Conventional
[tem Test method Condition Unit R-1755D FR-4
R-1766
Glass transition temp.(Tqg) DsC A °C 163 140
Thermal decomposition temp.(Td) TGA A °C 345 315
CTE x-axis 10-12 11-13
al IPC-TM-650 2.4.24 A ppm/°C
CTE y-axis 12-14 13-15
T288(with copper) IPC-TM-650 2.4.24.1 A min 15 1
Peel strength 10z(35um) IPC-TM-650 2.4.8 A kN/m 13 2.0

The sample thickness is 0.8mm.
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
BEFERERME

Highly heat resistant Low CTE
Multi-layer circuit board materials <middie-Tg type> H i PLEBE%
St ER - K EAE TR S B BRI <Middle-Tg5 17> Prepreg R-1650M

Applications Fi&

Automotive component(ECU board), Photovoltaic(Inverter),

Electronic equipment requiring high reliability(using lead-free solder), Etc. . .
E#ree (ECU AEMR ). KIFARE. SEEMEIROSNDIEFHEE
(BRTV—BAER) 5E

Automotive
F—rE—FT17

Industry
AVERRY—

Improved connection reliability of circuit board for automotive by good CAF resistance.
Available for high voltage and industry application. High Tg
BN CAF HlckY, EHREROEREREZR LLELSEORLMEICER.
REEAR - EXRERARLEEICHIS

Halogen-free R-1566S
D| R-1755D

HIPER R-1755M

Middle T
9 Halogen-free R-1566

L R-1755E
Standard FR-4 R-1766

Standard Tg

Tg (DSC) Td (TGA) CTE z-axis

153°C 355°C 40ppm/°C

M Through-hole reliability R JV—K—)VE@E5EME M Insulation reliability ##R(SiEM

® CAF evaluation

100
) 1.0E+13
Conventional
80—  FR4 =
R-1766 %msm
5
g 60 21 oe400 — HIPERL
o 2 R-1755M
s S
g ]
5 40 = 1.0E+07
K 2
HIiPER( 1.0E+05
20 R-1755M ————————
| | | |
| 108403 5 200 400 _ 600 800 1000
09 1000 2000 3000 . Time thrs) .
Cycle number (Cycle) ® Condition ® Construction
4-layers board
® Condition ® Construction Pretreatment 260°C Peak reflow x 3times
Condition 85°C 85%RH DC100V [ ] F
. -40°C 125°C Core 0.8 mm IO.Smm
Cycle condition | 35min) @ (30min) 20~25m—fe— || |1.6mm Prepreg #7628 x 1ply i | =
* Failure is over 10% changes of resistance P Ivgﬁ?g?s?a':gf wall to 0.30mm o 30mm
M General properties —fig4Fit
HIiPER Conventional
[tem Test method Condition Unit R-1755M FR-4
R-1766
Glass transition temp.(Tqg) DsC A °C 153 140
Thermal decomposition temp.(Td) TGA A °C 355 315
al 40 65
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 240 270
T288(with copper) IPC-TM-650 2.4.24.1 A min 18 1
Peel strength 10z(35um) IPC-TM-650 2.4.8 A kN/m 1.5 2.0

The sample thickness is 0.8mm.
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Halogen-free Halogen-free

Multl\‘-layerarcwt board materials | .. R1566(W)"  R-1566(WN)"
nayr7)—ZEERME repreg R-1551 R-1551(W)""  R-1551(WN)?

*1 UV Shielding type *2 UV Shielding Heat resistance type
Applications FEi&

Automotive component, Mobile phone, Amusement machine, Home appliance,
Measuring instrument, Test equipment, Industry equipment (DC/DC converter) Etc.
BEER. B/\IUMERR. HEERE. 731 —XAVMESR. RE. FHRIES.

EEHEMIR (DC/DCOVN—2) IrE

Mobile
EINAIV

Automotive
F—rE—FT17

Having many proven from car and mobile company with high reliability and

halogen-free properties. High Tg o

@ R1755D

BUVMEEMEIC KV ERHEIER LTIV G EICRLIRAREL Y. BRENOEREEREL: T O R1755M
NOA YT — Y Halogen-free R-1566

Standard Tg - R-1755E

Standard FR-4 R-1766

Tg (DSC) Td (TGA) CTE z-axis
148°C 350°C 40ppm/°C

M Through-hole reliability R JV—K—)VE@E5EME M Insulation reliability ##R(SiEM
® High voltage CAF evaluation
100 1000
20 Conventional
FR-4 800 Halogen-free
R-1766 = / R-1566
$® = 600 R-1566(W)
g I Halogen-free = R-1566(WN)
® .0 R-1566 = Conventional
2 R-1566(W) Y 400 FR-4
& R-1566(WN) / R-1766
2 200
0 C~O~0—-0—0-0~0~0—0-0~O-0—-0—0-0~C-0-0-C-0~C-0-0-C-0-0-0-0-0-0~0 J
0 1000 2000 3000 0o 05 T0 5 20
Cycle number (Cycle) Wall to wall distance (mm)
® Condition ® Construction ® Condition ® Construction
Pretreatment 260°C Peak reflow x 3times
- -40°C 150°C Condition 85°C 85%RH DC1000V
Cyclecondition | 50in) © (15min) 20~25um penn Layer tlayers E] [j
* Failure is over 10% changes of resistance Core 1.1mm
0.30mm Prepreg #7628 1+1ply 0.40mm to 2.00mm

M General properties —fz4F

Halogen-free | Halogen-free H;_‘T;%%T"Lﬁf Conventional
Item Test method Condition|  Unit R-1566 R-1566(W) UV Shielding FR-4
Standard type | UV Shielding type Heat resistance type R-1766
Glass transition temp.(Tg) DsC A °C 148 148 148 140
Thermal decomposition temp.(Td) TGA A °C 350 350 355 315
al 40 40 40 65
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a2 180 180 180 270
T288(with copper) IPC-TM-650 2.4.24.1 A min 3 3 10 1
Peel strength 1oz(35um)| IPC-TM-65024.8 A kN/m 1.8 1.8 1.8 2.0
Tracking resistance IEC60112 A \Y 600>CTI=400 | 600>CTI=400 | 600>CTI=400 | 250>CTI=175
The sample thickness is 0.8mm. Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O0%°> 7 1) —##¥H&, JPCA-ES-01-2003 i EDEBICLBED T,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Highly heat resistant Low CTE
Multi-layer circuit board materials H i PLmEtag
Em%ﬂ’"&%ﬂ'ﬁaﬁggg*ﬁ*jﬂ Prepreg R-1650E

Applications Fi&

Automotive component(ECU board, GPS navigation system), Electric car,
Industry, Appliance, Etc.

EHMR (TVIVEQ, h—FE), ERBEE. EXRE. 77517 VAGE

Automotive
F—rE—FT17

Industry
AVERRY—

Good highly heat resistant property as general materials apply to Automotive

. " . . . Hal -fi R-1566S
component in harsh environment, high voltage and Industry application. HighTg P

D| R-1755D

AR THYGHSTHAKICENTESY. BRRECEHAEYEEERE. YR 2 R1755M
E%%ﬁ%ﬁﬁi&tﬁ&tt@ﬁﬁﬂﬁ% 9 Halogen-free R-1566
Standard Tg HIiPERE R-1755E

Standard FR-4 R-1766

Tg (DSC) Td (TGA) CTE z-axis

133°C 370°C 42ppm/°C

M Through-hole reliability R JV—K—)VE@E5EME M Insulation reliability ##R(SiEM
100 ® CAF evaluation
/ 1.0E+13
Conventional
" FRa 1.0E+12
R-1766 1.0E+11
f c \
3 60 §1.0E+10
< 8 1 05400 HIPER[A
5 o 1O R-1755E
v o
5 40 < 1.0E+08
£ 2
HIPERLI '—2" 1.0E+07
20 R-1755e  — | "~ 1.0E+06
1.0E+05
o0 1000 2000 3050 1.0E+04 ‘ ‘ ‘ ‘
‘ 0 200 400 600 800 1000
Cycle number (Cycle) Time (hrs)
® Condition @ Construction ® Condition ® Construction
“ Board thickness 1.6mm
Cycle condition ’40°C & 125°§ 20~25um 1.6mm Condition 85°C 85%RH DC50V 1.6mm
(30min) ™ (30min)
Through-hole wall to 0.3mm
* Failure is over 10% changes of resistance wall distance ’
0.30mm 0.30mm
M General properties —fig4Fit
HIiPERE Conventional
[tem Test method Condition Unit R-1755E FR-4
R-1766
Glass transition temp.(Tqg) DsC A °C 133 140
Thermal decomposition temp.(Td) TGA A °C 370 315
al 42 65
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a2 250 270
T288(with copper) IPC-TM-650 2.4.24.1 A min 25 1
Peel strength 10z(35 um) IPC-TM-650 2.4.8 A kN/m 1.6 2.0

The sample thickness is 0.8mm.
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
VYV‘ EFEREEREE

Circuit board materials for Mobile product
T/ A1V AR A4

Applications FEi&
Smart phone(Mother board, Connection to PCB, Antenna, Alternative to micro-coaxial cable, Etc.)

Line-up
for
Tablet PC, Module board, Etc.

LLLEON 1 or (RY—F— k. BEDRSh. TYFF A —TORRAGS).

27wk PC EV2—IVERGEE

Contributing more functionality, light weight and compact-sizing of mobile product.
AR—b 73V BEDENA VKB DEZHEHEEL - BE(L - EULICER

I Material line-up for Mobile product (For example)

ENAIVEBROMBS A 7 v 7T (EEERHF) For Antenna

FELIOS (icp

R-F705S

For Module

FELIOS
R-FR10
FELIOS
R-F775
For Mother board
Halogen-free
R-A555(W)
M Layer structure B85
o Flexible circuit board materials
FELIOS FELIOS tcp FELIOS (Frcg)
R-F775 R-F705S R-FR10

Copper foil Copper foil Copper foil

Polyimide film

Liquid Crystal Polymer film

Copper foil

Polyimide film

Copper foil

® Multi-layer circuit board materials

Halogen-free
R-A555(W)

Copper foil

Copper foil

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O%"> 7 |) =44k, JPCA-ES-01-2003 'm EDEHRICL B ED T,

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
© Panasonic Corporation 2020 202012

industrial.panasonic.com/ww/electronic-materials
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Circuit Board Materials
BEFERERME

Low Dk Highly heat resistant Halogen-free
Multi-layer circuit board materials
BFEEX-BMEY\O5 7)) —ZEEIRMH

Smartphone, Tablet PC, In-vehicle autonomous driving server, Etc.
AI—bTx7, 2Tk PC EHBEEERY —/\—5E

Halogen-free

Laminate R-A555(W)
Prepreg R'ASSO(W)

Mobile
EINTIV

Automotive
F—rE—T17

Good impedance matching at ultra-thin insulated layer with low Dk property.
Contribute to thinner and compact of mobile product.

EEEBREDI V- VABEERFICL. B/N\(IVEBROELSERL - NEYLICERR

CTE z-axis Tg (DMA)

41ppm/°C 200°C

*Resin content 70wt%

B Impedance simulation (Strip Line)
AVE=—RF VAV ZaLb—Y 3V (RMNIYTSA4Y)

I Halogen-free material mapping
NaFrYI7V—RIvEYT

60
@Resin Content=70%
'---‘-.---.-~“’ 45
Halogen-free Conventional
55 R-A555 (W) Halogen-free
a R-1566(W)
& T
8 O
£ 50 2 O
b <40 R-1577
E =
) o
45 Conventional 2
Halogen-free S
R-1566(W) g
40 A/ L M % B Halogen-free
15 16 20 25 30 a R-A555 (W)
Circuit width (um)
® Construction 15um
30
line 70um
B . . 5 5
w CTE z-axis (<Tg)
M General properties —AR4FS
~ Conventional
[tem Test method Condition Unit HlogeTance Halogen-free
R-A555(W) R-1566(W)
Glass transition Temp.(Tg) DMA A °C 200 170
al 41 52
CTE z-axis IPC-TM-650 2.4.24 A ppm/°C
a? 270 300
T288(with copper) IPC-TM-650 2.4.24.1 A min >60 3
Dielectric constant(Dk)" 34 =
- 2GHz IPC-TM-650 2.5.5.5 C-24/23/50 -
Dissipation factor(Df) 0.010 =
UL/ANSI grade - - - FR-4.1 FR-4.1

The sample thickness is 0.8mm.
* Resin content 70wt% Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. ¥#t/\O0%"> 7 1) —#4kH&. JPCA-ES-01-2003 HEDEHIC LB ED T,

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
BROTERAICE > TDEEERHEIF <55

202104

Please see the page for “Notes before you use”

industrial.panasonic.com/ww/electronic-materials
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Circuit Board Materials
BEFERERME

Flexible circuit board materials

LCP(Liquid Crystal Polymer) FELIOS
7l/=‘::/7}l/§*}i*j*sl' LCP(;EEEE'-.RUV_) Double-sided R-F705S

Applications Fi&

Avionics/Space applications, Smartphone(Antenna module), Laptop, Tablet
PC,4K/8K display(High-speed FPC cable), Automotive component, Etc.

fNZE - FEESR. AX—+bT7+Y FUFFEI2—-I). /—FPC-2TLYRPC-

= e S . - Avionics/S Wirel
AK/8K FARTLA (B3 FPC r—7)b). B#igsers AR DT LR B

Good high-frequency properties make this material suitable for high-speed large-volume data transmission by
mobile devices. R-F705S may be used as a replacement of micro coaxial cable and millimeter-wave radar antenna.

BNLRRRFEICEY. ENMIVEBOKXSE - BRCXICER. Ry —JIVERA, IVRL—F—B7YTHERICHE

Dk 2.9 Df 0.002

Water absorption

Peel strength

@14GHz

0.04%

0.8N/mm

M Line-up SAV7v7
Roll-cut Type MAX 500mm(TD) Roll Type W=250mm, 500mm

Copper Foil Film Thickness Unit: mil (mm)
Thickness 1.0 (0.025) 2.0 (0.050) 3.0 (0.075) 4.0 (0.100) 5.0 (0.125) 6.0 (0.150)
. 1/40z (9 um) @ @ (] (] () [ J
B meets o [T1/30z (2 pm) ° ° ° ° ° °
! 1/20z (18 um) () [ [ (] [ ] [
M Concept aAVETH+ M Frequency dependence by Transmission loss {Z&85%k b8
Small 0 ® Result @6GHz
_ Micro Ecl)axial . FELIOS R-F705S -1.0dB/ 5cm
[aa)
§ Af,ﬂG_%s 2 ok B - Micro coaxial cable AWG-36 [-1.0dB/ 10cm
= a Micro coaxial
> S FELIOS [tcp of I
= FELIOS = RF7055 L2008 xampre Line
2 S G-36 GSM, LTE, } GSM, LTE,
2| 30|  RF7055 2.0 Wi-Fi ANT length | Micro  wi.Fi ANT
s~ = RF coaxial cable ot
é E %%i'r‘]’ reduction é\gaai'r:j
S| > Polyimid 30 i ;
= . g:;gl ¢ 0 2 Freque#cy (GH2) e MlcroAc‘Xlag(_l;IGcable FELIOS (cP R-F7055
Large |— : Tk Micro coaxial cable AWG—3g . Thickness  FELIOS P R-F7055 cround
Thickness Cé?\‘fl:r Conductor @
In addition the thickness advantage, s Insulator O.metEcenm Conductor
one FPC cable can replace several coaxial cables. S Jacket reduction Insulator
M General properties —fig4Fi%:
. . FELIOS tcp
Item Test method Condition Unit R-F705S
Solder heat resistance JISC 6471 288°C solder float for Tmin - No abnormality
Dk / Df 14GHz BCDR* A 2.9/0.002
Dk / Df 10GHz Cavity resonance A 3.3/0.002
Water absorption Internal method 25°C 50h immersion % 0.04
Peel strength ED:18um| IPC-TM-650 2.4.8 A N/mm 0.8
After etching MD 0.008 / TD 0.007
Dimensional stability IPC-TM-650 2.2.4 %
After E-0.5/150 MD 0.052 /TD 0.035
Flammability uL A +E-168/70 - 94VTM-0
The sample thickness is 0.Tmm. * BCDR: Balanced-type circular disk resonance ED(TP4S) 18-100-18

Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. %#t/\O0%°> 7 1) —#AHE, JPCA-ES-01-2003 HEDEHICLZEDTY,
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A

Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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Circuit Board Materials
BEFERERME

Flexible circuit board materials

Resin coated copper foil | FELIOS (FRCC
ZLF 27 1VERAH SsI 8RS R-FR10

Applications Fi&

Smartphone(Main/Sub board, Module board), Etc.
AI—bTFY (AVEMR, YTER. EV2—IVER) &E

Mobile
ENAIV

Possible to make board thinner and simplify the build-up process.
Contribute to thinner and smaller of mobile product and module.

BRIZEL. EIVFTy T IROMRIbZRREEL. BNV PED1—)VDTERL - NEULICER

Thinned multi-layer Simplify the build-up process Good coplanarity

M Concept V¥ T+ M Thin multi-layer ERZE{t
Thickness of 4 layer Rigid-Flex Board and <Example> Multi-layer board 200 um
Manufacture process

®|n case that used cover-lay

Thick
. <—Solder resist: 20 um
) <—Copper foil :27 um(Cu12 um+Cu Plating15 um)
Typical Fect I AN < prepreg  :30um
} Coverlay :28um(PI8 um+Ad20um)
. Cu Plating15 g m+Cu5 um+PI15 um-+
FccL 55 um (S Pt T K L Hiing 15 m)
Cover-lay :28um(PI8 um+Ad20 um)
B PR < Prepreg  :30um
3 <«—Copper foil :27 um(Cu12 um+Cu Plating15 um)
< FELIOS Frco) <—Solder resist: 20 um
é Total Thickness : 265um
/ ®In case that used FELIOS Frco)
<—Solder resist: 20 um
:32um(Cul2 um+PI3 um+Ad17 um)
. Cu Plating15 m+Cu5 um+PI15 ym+
B o oo gt
:32um(Cul2 ym+PI3 um+Ad17 um)
. EELIOS GReD +Cu Plating15um
Thin : Oifficul <—Solder resist: 20 um
as! ifficult . .
4 Manufacturing process Total Thickness : 189[.1 m
M General properties —fg4¥it
[tem Test method Condition Unit FELIOS e
R-FR10
Dielectric constant(Dk) 3.0(Ad) / 3.3(PI)
— 1GHz IPC-TM-650 2.5.5.9 A -
Dissipation factor(Df) 0.019(Ad) / 0.010(PI)
. A .
Solder heat resistance JIS C 6481 - No abnormality
260°C solder float for Tmin.
Peel strength [Copper:0.012mm(12 um) JIS C 6481 A N/mm 0.8
Flammability uL A+E-168/70 - 94VTM-0"
Bending property MIT? method 0.5kg ¢ 0.38, 175cpm, 135° times >150

The sample thickness is Copper12 um, PI3 um, Ad17 um.
*1 Measured by R-FR10/R-F775 25 L m/R-FR10 construction

*2 Measured 18 um ED copper on R-F775 25 um covered
by R-FR10 for both side Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O %> 7 ) —#4kH&, JPCA-ES-01-2003 Ix EDEHRICLBEDTY,
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
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Circuit Board Materials
BEFERERME

W

FELIOS

Double-sided copper clad R-F775
Single-sided copper clad R-F770

Flexible circuit board materials
L7 IVERME

Applications Fi&

Consumer mobile products (Smartphone, tablet PC), Medical, Industrial,
Avionics/Space applications, Etc.

EINAIVIEESR (R —F T4, 27wk PC). EEIESE. 4T, MZoigsehs

Avionics/Space

Industry
TEX=ZVZR

AVHR ) —

Felios adhesiveless flex materials are available in a wide-range of film and copper foil thicknesses to support all
applications. Felios offers superior thermal resistance, dimensional stability and quality.

SERLEEHDIAVT VTR, BNAIVERZIRDIRAGARICERTRE, FRMBAMPTERERE. REBICHLENS.

Superior Thermal

Wide Product Selection High dimensional stability

Resistance

M Line-up SAV7v7
Available in various film and copper foil combinations.
Roll-cut Type MAX 610mm(MD) x 500mm(TD)

BRATET 41V L - SAADBE RIS
Roll Type W=250mm, 500mm

. Film Thickness Unit: mil (mm)
Copper Foll
Tt 05 1.0 20 3.0 40 5.0 6.0
(0.013) (0.025) (0.050) (0.075) (0.100) (0.125) (0.150)
1/40z (9 m) o’ o’ (3 - - - (2
RA - 1/30z (12 um) (] [ J (] (] o - -
Copper Foil ™7 >0z (18 um) ° 0’ 0’ R 0’ 0 °
E3ESRE = 5 7 5] 7 @
1oz (35 um) [ J [ J [ J [ J o o
20z (70 um) - (5 (& (] J (J -
- (2um) [ ] (] [ ] [ - - -
1/60z (6 um) [ ) [ ] (] - - - -
ED Copper Foil 1/40z (9 um) [ ] [ [ ] [ ] [ ] ® ®
ERRIRE 1/30z (12 um) [ [ [ ] [ ] [ ] [ ] (]
1/20z (18 um) [ ) [ } [ ) [ ] (] - -
1oz (35um) - [ (] [ J [ J - -
*1 Special option *2 W=610mm is optional.
M General properties —fgHFE
. . FELIOS
ltem Test method Condition Unit R-F775
A >330
Solder heat resistance JISC 6471 °C
C-96/40/90 260
Tensile modulus ASTM D882 A GPa 7.1
Tensile strength Internal method A MPa 542
Peel strength | RA:1/30z(12 um) JISC6471 A N/mm 1.35
MD/TD ppm/°C 17/19
CTE JISR 3251 50~200°C
Z-axis ppm/°C 101
Thermal conductivity Laser flash A W/m-K 0.16
After etching MD direction 0.00%0.10
Dimensional stability IPC-TM-650 %
After etching TD direction 0.00%0.10
Flammability uL A +E-168/70 - 94V-0

The sample thickness is film 25 tm, copper foil 12 um. Our Halogen-free materials are based on JPCA-ES-01-2003 standard and others. H#t/\O0%°> 7 1) —##¥H&, JPCA-ES-01-2003 i EDEBICLBED T,
The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS

© Panasonic Corporation 2022 202201

industrial.panasonic.com/ww/electronic-materials
panasonic R-F775



https://industrial.panasonic.com/ww/electronic-materials/products/precautions
https://industrial.panasonic.com/jp/electronic-materials/products/precautions

Circuit Board Materials
VYV‘ EFEREEREE

High reliability
Glass composite Circuit board materials
EEEEﬁ?ZJ “/Zl'f:/““/ I"E*ﬁ*j*sl' Double-sided R-1785

Applications Fi&

Automotive component, Power supply board, Power device module board, @
Infrastructure(Smart meter, IC tag), Etc.

[ ] [ ]
SHisE. WERR. /\T—F A REI1—ILEIR. . .
LV TSBG (AR — A~ —. BED ) 158 Pl Ll

Improved solder joint reliability compared with conventional CEM-3 which has already good to safety and long-time
reliability property. Contribute to high reliability PCB for electric car.

R CEM-3 DENREM - REFERERMDIFEICNA. BIcBaERREREZmL, VA ESEROEREER LICER

CTE x,y-axis Tg (TMA) CTI= 600V

20ppm/°C 150°C

M Solder joint reliability EBSARIEEFEM M Insulation reliability #&#G(SiEM
50 ® CAF evaluation
1.0E+10
40
C1.0E+09
[ [ eunans
_ \
§ 30 Conventional ‘%maog R-1785
B CEM-3 =
g 2
= s
20 ' R-1785 é]_oE+07
10 m 1.0E+06 ‘ ‘ ‘ ‘
Conventional 0 200 400 600 800 1000
FR-4 Time (hrs)
0 ® Condition ® Construction
0 vl ber (Cycle) 2000 Condition 85°C 85%RH DC100V
yce number Lyde Distance between THs 0.45mm 09mm  0.35mm
- - Drill diameter $0.9, $0.35mm
Cycle condition (ég?n?n) & (3%%%) Thickness ' 1.6mm
Method FOHIInUOUS measurement
Mounted chip 3216 in the oven
R Our test patt
Thickness 1.6mm PWB Waf;)s dFi)chteitr)l :60holes 0.45mm
Copper foil thickness 35/35um Fill direction  :60holes
M General properties —fi&#F1%E
[tem Test method Condition Unit R-1785 Conerone) o fone]
CEM-3 FR-4
Glass transition temp.(Tqg) TMA Temp. rising rate: 10°C/min °C 150 140 140
CTE x-axis 19 (15) 25 (20) 13
al IPC-TM-650 2.4.24 TMA ppm/°C
CTE y-axis 21(17) 28 (23) 15
CTE z-axis al/a?2| IPC-TM-650 2.4.24 TMA ppm/°C 50/190 65/270 65/270
Tracking resistance IEC 60112 A \Y CTI=600 CTI=Z600 250>CTI=175
Accuracy of thickness(o value) - A mm 0.013 0.013 0.027

The sample thickness is 1.6mm.
The figure in parentheses is for the thickness of 0.8mm.

The above data are typical values and not guaranteed values. £587 — 2 IEH#HRAIEICLZHRKIETH Y. REHETIEH Y TR A
Please see the page for “Notes before you use”  FE@RDTHRAICH > TOEEREIF TBS
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