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Bt & #
Technical Data

IRIR X I = R 2R B AR

Environmentally Friendly High Heat Resistant CCL
1S R HEM I RE S HERERBR
Glass-cloth epoxy resin laminates

¥k Specification [®£ Original color | £ Black color
il i SRR IR B R (Double-sided CCL) CS-3667 CS-3667B
FERIRIEE IR (Single-sided CCL) CS-3662 CS-3662B
7 2% 7Y FHREBR Unclad laminates) ES-3662 ES-3662B

¥ E Features

1.

HEEtOBIEICE YVEBROR Y AMERTEET,

The new design of resin has enabled the reduction of the warping of laminate.

) OREFVERKBEIEMROBMAF EFERATT,

Flame retardants of phosphorus-based and metal hydroxide system doesn’t use.
o5 RERF R E (Tg) (X 215°C (CS-3667, DMA %) TY,

High Glass Transition temperature(Tg Point): 215°C (DMA method)
FUJILIIHIE—HE FR-4 ERFLETT,

It could offer you same or greater than drilling workability as conventional FR-4 type materials.

BEIA TOFRMRBEBEIIZFIE DT,

IR transmittance of the black color type is almost 0%.

WRERE (ENE) B TVEY,

Superior thickness accuracy (actual value)

REELH—RATY U FER

2.

3.

4.

5.

6.

B #% Application

1. LEDAZFY > tER
LED PWBs

2.
Optical sensor PWBs

3. RATYYrER
All-purpose PWBs

4.

BERYSEBRSNTWDEERE (TUI 5y FR)

The tools that are required to low warpage (Unclad laminates)

KAERPICRBOT 2 XL TORAEFTHY, HREEZRIET HSEDTEHY FH A,
All values in this technical data reflective of the typical performance of our materials.
And they are not guaranteed values.

ER28FE5H818 #IE
May 1st, 2016
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— &1 (0. 8mm)

General properties test results (Thickness:0.8mm)

IEH =Ry An3E CS-3667 —fi& FR-4
Test Item Unit Treatment (CS-3667B Standard FR-4

EZER HRE At receiving Mo C-96/20/65 3x10° 2% 10°
Insulation Resistance | SL¥E{% After treatment +D-2/100 1x108 2 %108
ABERE HHE At receiving NOm C-96/20/65 1% 108 5x 107
Volume Resistance | JLE{% After treatment +G-96,/40/90 8x10’ 2x10’
FHEEHR T RE At receiving Mo C-96,/20/65 3%x10° 6x 107
Surface Resistance | JLER# After treatment +0-96,/40/90 4x10° 2 %106
e | MHz — | c-96/20/65 4.9 4.4
AR 1MHz — | ¢-96/20/65 0.012 0. 020
Dissipation factor : )
" 260°C \ 300< 300<
FHTRLE 288°C il A 300 300<

300°C 300< 90<
B (5% & 2T (X)Warp WPa A 570 680
Flexural strength 33 (VFill 510 550
Hh (584 2 (25°C) 2T X)Warp 27 21
Flexural modulus 33 (V)Fill aPa A 25 18
BN E (MR (250°C) | 2T (X)Warp 14 (12) 3
Hot flexural modulus | 33 (Y)Fill 13 (11) 2
ok % | E-24/50+D-24/23 0.13 0.15

Water absorption

HSESIEHIA LB S (18 um)

Peel strength kN/m A 0.9 1.6

HS REEFEEE DMA °C A 215 (200) 150

Tg TMA °C A 195 (180) 125
30—125°C % A 0.35 0.57

HREERR ([E

Tii?iixéiil ) | 30=150% % A 0. 47 0.94
30—260°C % A 1.54 4. 37
25 a, XNWarp @ "E(";/ A 13 13

B AR 1R AL . ppm/

Coefficient of Thermal A3, (VFill ax °c A 13 16

Expansion Ea @ opi/ A 34 60
@) a, °c A 120 310

BARERE (1,5 . ~

Thermal decomposition temperature © 383 310

UL Flammability UL94 Method 94V-0 Equiv.

- LEBT—42®D () RNIKCS-366BDT—2%ERLET,

The data in parentheses “()” in the above table are the data of CS-3667B.
- T TULIBERNRLGZH5E, BHICEENTHIARENAHY ET,

If the prepregs constitution of the product is different, there is possibility that the product
properties are different.

- EHER A RIL JIS C-6481 ITEDEFET,
The test method conforms to JIS C-6481.

- MBEHDRS(E A-ZEER, C—IERERQNE, D—R/K0E, E—-MEBNE HFEEHERE R
EZzThEhRLET,

A-Normal condition, C-Constant temperature and humidity, D-Water immersion treatment,
E-Heat treatment The time / temperature / humidity.



1.

2.

3.

KR (RN ~ARNEBOBREES S URSHE)

Optical properties(Transmission and Reflectance of ultraviolet~Near infrared region)

B # Specimen

CS-3667B (BRI L—F) OO0 1mERZLEIVFUILTHEBMELEL .
The copper foil of CS-3667B(Black color) 0.1mm thickness was removed foil by means of etching.

FERIR Measuring device

EEAERrE L aTRIE RS (UV-Vis-NIR) 43tJtE:t SolidSpec-3600
(SHIMADZU] Spectrophotometer(UV-Vis-NIR) SolidSpec-3600

HIEFER Result
3-1. EBE Transmission
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FULmIE (FYUILIAREE, rMIBERFE, REHEE)

Drill Workability (Residual ratio of drill bit, Hole position accuracy, TH Wall Roughness)

1. &# Specimen
0.8mm [ 18 um EESASE Y BBz & LE L 1=,
0.8mm thickness double sided CCL (External copper ; half ounce copper)

2. MIEER Procedure
e #E—fkFR-4 & LT, TREEHETRFYMLMILEL=,

Drilling conditions are as follows. (Comparative product : FR-4]

BB Stack height 21
IVkY)— Entry Board LE810
Ny YTF7vT Backup Board PS-1160F
Yayv k¥ (&3 vy k) The number of shots (shot) ~10, 000
FJILE (nmo) Drill bit diameter (mm ¢) 0.15
El#x% (rpm) Spindle speed (rpm) 240, 000
FvFA—F (um/rev) Chip Load (¢ m/rev) 9
HoEE(um) Plating thickness (um) 20

2-1. FYJLHAZRFE Residual ratio of drill bit
FUIIMIAOFYIILADOAELEEEE., MIEDO RYIILAOALEEEZREL., TR 1EY%E
ﬁ$ % * &) i L/ T: o
The drill bit areas before processing and after were measured. And the Residual ratios were
calculated by the following equation 1.
MIT#EDFIFMEFE (The drill bit area after processing)

FULHERR (%) = — = x100 -3t 1
Residual ratio of drill bit MIRIDOAFEFE (The drill bit area before processing)

2-2. REIBFEE Hole position accuracy )
FRIEDMEN > EFEDONHITHEF TOERHZE 2000 >3y T EITRIELE L=,
The distances between the standard position and the hole position were measured every 2000
shots.

2-3. REEHE TH Wall Roughness
FULITI#, A v FREBIZITDFAENDY 3 v FZEICRIL—FR—ILNEDHEE (e :n=10)
ZAELE LT
Plating treatment was carried out after the drilling. And TH Wall Roughness (both walls: n=10)
was measured every fixed shots.

3. REHEE Result
3-1. FUNLFABREZE Residual ratio of drill bit

K1) )L A F%TFE(10000 3w k&)
Residual ratio of drill bit (After 10000 shots)

AR FEFILEmE) CS-3667 — % FR-4
Residual ratio of drill bit
(The drill bit area) 47% 41%




3-2) FIEFEE Hole position accuracy 3-3) WNEEME TH Wall Roughness
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€S=3667/

5.00kV x200 BSECOMP 50Pa

1. 6000 ¥ 3 v FRDBRE
Figure 1. The cross-section after 6000 shots

6S-3667

10.0kV x200 BSECOMP 50P2

10.0kV x200 BSECOMP 60Pa 200um

2. 10000 ¥ 3 v FROWTE
Figure 2. The cross-section after 10000 shots



EEFEL—YNITH GEEE 25 um)

The example of non-through holes laser processing (Insulating layer 251m)

1. 8H Specimen

AME, TROBEATERLELEZ.  (RBHRIEIAZ2E)

Layer structure is shown below. (Inner layer: All copper)

9umRSE (Copper foil : 9um)

~ A~ A~ A~~~ A~ A~~~  0.025t TYTLHD 18 (Prepreg 0.025mm thickness 1sheet)

0.8t(35/35)a7#f (—A% FR-4)

(Core:FR-4 0.8mm thickness(351/351)

~N A~~~ A~~~ A~~~ A~~~ 0025t TYTLY 1R (Prepreg 0.025mm thickness 1sheet)

9umBRSE (Copper foil : 9um)

2. NI EHE Procedure

TE Equipment HITACHI LC-2E252/2C
L—H—447 Laser type C0,

e e e | 65/ 0ts
- 9=V R AN Focus offset 0

HAa W) Output (W) 9.5

BiEs (Hz) Frequency (Hz) 2000

. 4 The number of shots

vayvrE (Hao0) (cycles) 1/1
JNILRNE (us) Pulse width (us) 10/20

3. FER#ER Result

#5FE 25 um  Insulating layer 25pm

FRMERE Surface diameter (g m) 12.5
JEE® Bottom diameter (4 m) 64.2

BTE Cross section

15.0kV x600 BSECOMP 70Pa




RYBER (¥ FOET LAIE)

Warpage test (Shadow Moire measurement)

1. &# Specimen
K. 0.2 [E 12 um g CS-3667 (15mm x 15mm) ZHALNT. 1IZRT/NE2—2(2imI L
F L 7=, The pattern shown in Figure 1 have been processed using CS-3667 0.2mm thickness
(12p/12p) 15x15mm

L/S=75/50um (7%EA%E84%) — | [cut2pm| | | — BUY'Ab White resist

(Remaining copper rate 84%) 97 02mmE — 22‘6:1382'31 ;l.:j.lffb#ﬂ)

L/S=75/75um (HsA%L75%) — L | [Cut2um] R

(Remaining copper rate 75%)
1. NI ERDOEEEE

Figure 1Cross-sectional structure of the processed substrate

2. BRAERA% Procedure
DRAEEE 7I7AAM)YORHE H—FELA AXP

Measuring device : TherMoiré AXP (Akrometrix,Inc.)

2) BIFESEH JESD22B112 [CEDE., AR 84%% LEIC L. 7%ERA=E 75%@mAs omE L., AlE%E
'?i- fd: A i L/ T: o

Measuring condition : Compliant with JESD22B112.
The remaining copper rate 84% was placed in the top surface. And the
measurement was carried out while heating the Remaining copper rate 75%

surface.
NBESLH R2ICEETOI77/4ILERLEL,
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2. ;BEJO 774 )L Figure 2 The temperature profile

3. BIEHR Result
0S-3667 [&. RYEMNNEL, RYIZKWLHHTT,
CS-3667 is the low warpage property and the materials which is hard to warp.
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. ¥ Specimen

RIL—i—)LIE#EY (Ry b A ML ER)

Reliability of Plated Through Holes (Hot Oil Test)

0.8mm £ 18 yum MEFREBIR E MR IL—HR—ILEICE Y, FRISRTERE/ A —2ITmIL
rtozERELFL

The below-mentioned pattern was formed on double sided copper clad laminated sheet in
0.8mm thickness with half ounce copper on each sides using copper plated through hole process.

> gt 3} 21 > <

1z

/f Dimension 0. 8% 80 x 160mm
?% Hole Diameter 0. 9mm d)
#  Number of PTH 500 7% (B50x107%) x 5|2 /N2 —>
il Distance between PTH 2. 54mm
Conductor trace width 1. Omm
Plating thickness 30um = 5um

v X EH

. BERAE Procedure
LUTOWBEEGHETHMZLEL, BERIELLERZORIIL—FR—ILERZAEL. SEBIEICHT
PUNBEDAI—FR—IVEREZELETRLEL, GEHE:n=4)
The insulation resistance between the PTHs was measured before and after the treatment
condition listed below. The change was indicated the reading value of after the treatment against
the value at receiving condition.

—> Y)a-Vil
Silicone Oil
260°C
15 ) sec

—

B
Transfer
20+15°C
15 D sec

. RERFER Result

15 A42IL 1 cycle

-  IH/—) - Bk
Ethanol Transfer
20°C 20+15°C
20 b sec 15 ) sec

FAREEREFICEVWTERITBEEZLICHED. RIL—FR—ILO>ETLEMLEDOMBIZVT A
HEL, AW—R—LI 59 I DRALZYFES, CS—366 7k, BERENANSL, Ho
FEEREDVTANELIZC WV, RIL—FR—LIERBEICBRATOET,

At the time of soldering, with the temperature change of the substrate, the strain will occur
between the through-hole plating and the substrate. And it will be the cause of the
through-hole crack.

Since CS-3667 is a low CTE materiel, a strain between Through-hall plating and the
substrate is hard to occur. So CS-3667 is superior to reliability of Plated Through Holes

50%
40%
30%
20%
10%

EmE®

0%

Change Ratio of Resistance

-10%

\
/ —fi& FR-4
CS-3667
200 400 600 800 1000
YA A1)
Treatment Cycle (cycle)
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TASTHRAHE

Elution amount by Desmear treatment

1. ¥ Specimen
0.8mm [EDHEHFRYIEEBROIASEETYF I LTREL. 25 X 25mm [ZHIEFLIz D EHFBELELT =,

The copper foil of CCLL0.8mm thickness] was removed foil by means of etching.
And then it was cut into a 25X25mm.

2. ABRAE Procedure
ABE 120°C/2h FL IS E I EEW, ZAIER., TEROEHTTAITLREZEHEL . 120°C/20min F2iEHK
EEW,ZAEL, TFREVEERDREZEHLFEL -,
After the drying process(120°Cx2hours), the weight before desmear treatment was measured and
desmear processing was carried out under the following condition.

And then after the drying process(120°C x20min), the weight after desmear treatment was
measured.

The weight loss ratios were calculated by the following equation.

— . W,—W, -
FEEHAE Weight loss ratio (%) = W, X100 - =
1
W, TRETHIOHMEE (). W, TRET7HDHAMEE (g)
:The weight before desmear treatment, :The weight after desmear treatment

TFTRASTIBEEH Desmear treatment condition

IEIE R HE PSS
Treatment items Reagent Treatment condition
f#if Swelling AT '4¥at— 211 Conditioner 211 80°C/7 43 80°Cx7min
JKi%E Water washing 5 43 5min
T AZF Desmear 7°BE—4— 213 Promoter 213 80°C/13 43 80°Cx13min
JK %k Water washing 2 43 2min
FF] Neutralization Z1—F574% "= 216-2 Neutralizer 216-2 50°C/6 43 50°Cx6min
JK % Water washing 2 43 2min

3. SAERFER Result

1.0
0.83
08 |
e\i ~—~
206 [
o D
g ‘ﬁ 04
ll
2 P 0.24
on
'z 02 [—
=
0.0

CS-3667 —48FR-4

- 10 -



#(03S-3667 &k Uf CS-3667B DR

REL R

Standard specification

Standard specification of CS-3667 & CS-3667B

AHEE 58 2 EEDN
Nominal Thickness Copper Foil (ﬁ%x@ﬂxp 244l No.) Development

(mm) (sm) (Glass cloth Style IPC style No.) status
0.06 #1027 x2 #& D
0.1 #1078 x2 #& M

12
0.2 #2116 x2 #& M
0.3 8 #2116 3 4% !
0.4 #2116 x4 ¥ M
0.6 35 #2116 % 6 4% M
0.8 #2116 x 8 M

70 ®
1.0 #2116 x 10 £ M
1.6 #2116 x 16 £ M

- BESRREESELCVESTY,

Nominal thickness in not including copper foil thickness.

T U5y REBIRTH S ES-3662 35 & U ES-3662B ¥ LER{EARICEML F T,
Unclad laminates ES-3662&ES-3662B conform to the above specification.

- FRARERRKREOTZLI 7Ry MED:RAKH, MEEFE ZRLES,

Development status : “D”---Under Development.

 FELSAOESCONTESELADECEEL,

Please let us know if you'd like to get thickness except the above.

XCHEEER Important notice

0S-3667 F7=[ CS-3667B ZtREXREUNET HIF, FILHVRICLLHVLETEHEFTEEDOH
BIGENHY FIT DT, BMRTODUELZEBNN-LET,
There is a case of occurring problems by treating the copper foil surface of CS-3667 and CS-3667B

with alkali-based treatment solution.

So please treat with acid-based treatment solution.

ZOM, ZFHEICEELTEIRIIHT 5+745 0

“M”---Mass Pro

MEBFENWLELETS,

And, please inspect enough the suitability with your process by evaluation.

- 11 -




