% i & &

WORLD WIDE STANDARD CABLE-Series

W.W.S.C.-Series

WORLD WIDE STANDARD CABLE

World Wide Wire-Series

WORLD WIDE STANDARD CABLE

Recognition-Series

WORLD WIDE STANDARD CABLE

Millennium-Edition-Series

WORLD WIDE STANDARD CABLE

Listing-Series

WORLD WIDE STANDARD CABLE

CiSeries

B ORAHRT—TIb
Low outgas cable

A &

DFRBERMPENERUE VS FBFRELEIU—VI)L—L
REER®C Y I NI AMERICRBE T -

APPLICATION

This low outgas cable is possible to use wiring in a clean room such
as the semiconductor manufacturing, because a cable do not
volatilize of contaminant such as the DOP, DBP and siloxane.

5 R CHARACTERISTICS

WRRDPVCT —TILEDBET7INAREEEZ 10D 1 IIERTE
I FK e ALV TAVRTPEERAWCIIOY K7 INHRT—T
JLEBEFELF LR,

W7 IRAAUARIL Outgas level

ETEERIER

Volatilizing of plasticizer

Kl

Products

W7 YNGR Analysis of outgas

2 AL Analysis

Dynamic Headspace-Gas Chromatography-Mass
Spectrometry (DHS-GC-MS);&

Thermal Desorption Cold Trap(TCT)%

keIt
80°Cx60min

— n
al o
o (@]

HARES
Amount of gas (ppm)
o

Level A LevelB LevelC LevelD —#&m@

The amount of the out gas generation has been decreased to 1/10
more than past PVC cables. Moreover, we developed ecology low
outgas cable which does not use PVC such as olefin materials.

WSZWMEDERLIEA
JYIBIZTIL
UVBIZFIL
YOFYUEEY

M The contaminant does not volatilize.

Phthalate esters
Phosphate esters
Siloxane

°® [
BIRILF—15E
Thermal energy etc. k

Outgas
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M EA %

Heat resistance

WitEL )L Heat resistance level

R
EN, IEC 90T 90T 70T 70T
EkE Rated temperature
Conductor temperature StERSEiE
EN, IEC 135Tx336h 80Tx168h
Test requirement
EEE
UL, CSA 105C 80T 80T 60C
e Rated temperature
Insulation temperature _
SHERSRAF
UL, CSA 136'CX168h 113'CX168h 100CX168h
Test requirement
BZ{LiER Test result (135'Cx336h) ex.MTW+HO7V-K
30
g o5
=3
" c 20
‘@g 15
"o 10
ﬁ
S B
'_
0
0] 24h 336h
Before
300
250
5
.= 200
&£ W
w 5 150
mo
2100
[)]
& 50
Z1bEl 24h 336h
Before

IEC : EFESIEERE International Electrotechnical Commission
EN : 3—0OE7> /—/L European Norm
UL : 78 —5445—X SikSRU— Underwriters Laboratories
CSA : hFFT«F7VRF>%F—R Canadian Standard Association

121

AT —HIIFAETHDIRIHETIEHDOFE A
*%This data is measurements and the reference.

T H 14

Oil resistance

WiEL IV 0il resistance level

A C
EN, IEC 90Cx168h — 90Tx24h —
UL CSA . 100Tx 96h . .
’ B60Tx168h
JIS — — — 70Tx4h

sHERM Test Oil - ASTM IRM902

WHEHER Test result (90°CX24h, 168h) ex.RO-FLEX-1100T

16
14

12

10
8

5 |3Rs8E
Tensile strength (MPa)

6
a
2
0

[[BREED) 24h
Before

168h

400

350

o
(@]

o
o

5 3R
)

- = N N W
a1
(@]

o a
(@]

Tensile elongation (%)

a
(@]

(@]

AT 24h
Before

168h

H{B2M/Test Oil : ASTM IRM902

H{B2M/Test Oil : ASTM IRM902

IEC : EFESIEERE International Electrotechnical Commission
EN : 3—0OE7> /—/L European Norm
UL : 78 —5445—X SikSkU— Underwriters Laboratories
CSA : hFFT«F7VRF>%—R Canadian Standard Association

XATF—HIIFAETHDIRIHECIEHDOFE A
*%This data is measurements and the reference.
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Flame retardant

WEEAL L Flame reatrdant level

FRE
Standard
IEC IEC 60332-3 IEC 80332-3 EN 50265-2-1 Horlisgn'?a??l:ass'\-eatest
Category A Category C (IEC 80332-1) K TRAGEER)
KRR
UL — S G (5 R e (Horizontal flame test)
CSA — FT4 FT1 FT2
JIS C 3521 PSE Ti##ATE B
JIS, JCS, PSE - JCS 7397 (PSE flame retardant test) JIS C 3005

ARERLANIVICHTBIEIMETHD RSN TORVLERBROEENTLET,
Caution : The products of Flame retardant level is an ability value.

LUAXJVA Level A

SERBIZE Test outline

SUEREE Apparatus

123

IEC 60332-3
Category A

WRT—TIV: BRICSEZEERFZINDBIR. 7T

AERER : 3.5m

FEBHFEME  7L/m

)R : 70,000BTU/h (75,999kJ/h)

PRIGERFRE © 40min

F o N—RJEE : 0.386+0.038m/s

HIEEE : O —TNORILRY N—F—TEH»D
2.5mEHTHBIE

Cables of object : Vertically-mounted bunched wires or cables.
Sample : 3.5m

Nonmetal sample volume : 7L/m

Quantity of combustion : 70,000BTU/h(75,999kJ/h)

Flame application time : 40min

The wind velocity in the chamber : 0.386+0.038m/s
Judgement standard :

(DThe length of the cable damage

from the bottom edge of the burner = under 2.5m

r—7)L Cable

J\—F+— burner

LAILB Level B

SHERIBIZE Test outline

SHERKE Apparatus

HERAR L 2.4mXAE (T —TIVHERICEB)
BRIEHZ © LPHZ
HRIBTE : 93MJ

Sample : 2.4mxnumber(Depend on the cable diameter)
Gas : LP Gas
Gas rule : 93MJ

- Quantity of bustion : 70,000BTU(20kW.
VWL for CT 1 jmsan - 70000810 o) e e g
use IN—=F— 1 KFERE Flame application time : 20min
PAIGERERS © 20min Judgement standard :
¥ EHEAE @#&*ﬁ%ﬁf)"’r—j’)thfO)'Fi‘#J:UZ.ZmEE}ﬁ (@The length of the cable damage from
the bottom edge of the cable tray = under 2.2m
HEREF  2.3mXAE (F—TIVHERICLD) Sample : 2.3mxnumber(Depend on the cable diameter)
RIEAZ © LPAHR Gas : LP Gas
HZIEE : 85MJ Gas rule : 85MJ
PR - 70,000BTU (20kW) Quantity of combustion : 70,000BTU(20kW)
CSAFT4 IN—F— : {ES}20° Burner : Slant 20°
HABERERS © 20min Flame application time : 20min
H|TEEAE  OMEESB N—F—D TR LN1.5mEKis Judgement standard : (D The length of the cable damage from
the bottom edge of the burner = under 1.5m
WHRI—TI  BRICSEEBLZINBER. S—JJL  Cables of object : Vertically-mounted bunched wires or cables.
AERFA 1 3.5m Sample : 3.5 m
;Ez%gﬂﬁﬂ‘ S 1.5L/m Nonmetal sample volume : 1.5L/m
= . = =t Quantity of combustion : 70,000BTU/h(75,999kJ/h))
IEC 60332-3 58
AR - 70,000BTU/h (75*999k‘]/h) Flame application time : 20min
Category C PR15EEFE  20min The wind velocity in the chamber : 0.386::0.038m/s
FvN—AEE 1 0.386+0.038m/s Judgement standard :
HEEE  Or—TILORIEESH N—F—T@»> (DThe length of the cable damage from the bottom edge of
2 EMEBTHBZE the burner = under 2.5m
BIET—T VR — MR A& Flame test method for flame retardant sheath of communication cables.
HEEEH 2.4m Sample : 2.4m
BEHZ  LPHZ (JIS K 2240021815) g;;efugf‘;iﬂi b
JIS C 3521 E’%ﬁﬂ_‘%%ﬁ :20min Evaluation : -
Jcs 7397 FH - (DAfter combusting a cable 20 min,the test is finished when

O =T IVE20% Btk % r—7 IV OmEEN BRI
fBlELex RBRERT T3,

@A EEBHS600mmMDSSHB/N—F —Fi2 S
ELTHRIERERITET 3,

the combustion of the cable stopped naturally.
(@The damage length is measured, a burner is the starting point.
The burner's height is 600mm from the tray bottom.

r—J)L Cable

J\—=7+— burner

LAILC Level C

HERER 1 610mmx1 &

IN=F = F)IVIN-F—

KROEFRRSE : 1670@H T, 167 EREE5ETTI.
FHITEEAE
OVThOERICES>THEOW EBATE RRBEL AV E,

SRERHEZE Test outline

Sample : 610mmx1

Flame application time : 15 sec combustion and

15 sec stop — 5 times

Judgement standard :

@In all flame test, combustion time is not over 60 sec.
(@The damage does not exceed 25% during the flame

SAER#E Apparatus

Q5@ DERP R RER)E--HEDIBEN25%EMA LT E,  testor after removing the flame. 4r—7J)L Cable
BBRELIL. FEBRIEM I B RETYIC LB IS E N (®Cotton do not catch fire by the flame or flaming.
LBnZE,
HEBEA 610mmx1E Sample : 610mmx1
IN—F—  FYJLIN-F— Flame application time : 15 sec combustion and
. . == 15 sec stop — 5 times Y
' . N b
g»ngﬁfi  1SBET 1 SHBIIEESET >, odmont standard N70° —-
Frl HIERE (DAfter five flame tests, combustion time is not over
O5EIDER %, 60T EMA THRMRBEL ALV E, 60 sec.
QORER)E-7-18. 7T TNMEDIEHDIBIEN 25% 5B AL\ L,  @The indicator flag's damage does not exceed 25%
after removing the flame.
ABREA 1 600mmx 14 Sample : 600mmx 1 s —5)l, Cable

/=7~ |EC 60695-2-4/1|IEA TS AKWDH R/ S —F—,
NEDIERIERE AR OERICLD, (FlER=25mmOEE, 607))
FHEHAE

OBk JE# O _EEREEBHS LIRS 50mmEL EDZE,

@M B L BEE B S TR 540mmEIA DI &,

EN 50265-2-1
(IEC 60332-1)

Burner : Conform to the IEC 60695-2-4/1,

gas burner of 1kW

Flame application time : Depend on the sample diameter
(ex. Diameter=25mm, 60 sec)

Judgement standard :

(DThe length of cable damage = more than 50mm
@The length of downward limit of cable damage =

less than 540mm

LAJLD Level D

JL-TIRF V7RG BIRRER S E  28. 8%
HEREHL : 300mmx 1A

BRIEA X © ¥137MJ/m® (900kcal/m®) TIHHXZLH X
FFAE

JIS C 3005 / s FRRERC u
REFHDICE) B/ BRI ORRDIREEZRANS,

@OEFHE | HAOTHASHI20mmOL BIZ30F LUK TR
TRETH T REFPICI) Eo7- 1% BB ORBEDIZEEANS,

SRERIIE Test outline

ORFHEER - HBORRIBOTRICIOMLUATHREET ZETHT,

Test methods for rubber or plastic insulated wires and
cables.

Sample : 300mmx1

Gas : About 37MJ/m3(900kcal/m?),

Methane(Factory use)

Evaluation :

(DHorizontal flame test : The bottom of the central part
of the sample is exposed to flame till combustion,

less than 30 sec.

Examine degree of the damage after removing the flame.
@Slant flame test : After 20mm parts from the bottom
edge of the sample is exposed to flame till combustion,
less than 30 sec.

Examine degree of the damage after removing the flame.

SHERKE Apparatus

s—7)L Cable

N\ 60°

IEC : EFFESIZ#R International Electrotechnical Commission
UL : 75 =545 —X TikSkU— Underwriters Laboratories
JIS : BAT484& Japan Industrial Standard
CSA : AhF T« 7V AP S —R Canadian Standard Association
JCS : HAEMRT S Japanese Cable Makers' Association Standard
PSE : EXxAm%ZS/A Denan Law
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i fe R 4
Flexing

WfEML NIV Flexing level

eSS

Condition

CEHY[ErY
C Type

=10,000,000[E/cycle

25,000,000[g]/cycle

=3,000,000[E/cycle

<3,000,000[E/cycle

UBYErY
U Type

=10,000,000[E/cycle

=3,000,000[E/cycle

=1,000,000I[g]/cycle

<1,000,000[El/cycle

OZBYErY
0 Type

=5,000,000[E/cycle

=3,000,000[E/cycle

=1,000,000I[g]/cycle

<1,000,000[El/cycle

SEYEH
S Type

=5,000,000[E/cycle

=1,000,000[E/cycle

=500,000[E]/cycle

<500,000[El/cycle

5% Type

SABRHEE Test outline

@ Twisting at speed of 60times/min.

SiBR#E Apparatus

CEUEHREBRIEIER
C Type

i# Sample

1] £ HBRBOmEZEEL. — %60/ minD&EE TA
Ciﬁ;ﬂa:ﬁsﬁ B0 ESEBIEERIEL SNEDRE. #tkoy  ® Twisting each reversal 60°. ]
(32EEER) = @ The outer damage and the conductor disconnection 12075l
C -|— ﬁﬁ*}ii’*ﬁnﬁ?éo are inspected Twisting 120°
ype )
<
UZU R EREER
UType  zpo—~300mm
Stroke 300mm
E — I —TIANT I —T IV %EEL. 2008 /min @ Bending at speed of 200times/min. B )
UaY S5k ok K € P End of
&EHE}?& D, 300mMMOBE TR EBELHEORY, @ Stoke is 00mm. T
(7—7} l/’\} Eﬁsﬁ) EROWHSEIRIET 3, @ The outer damage and the conductor disconnection =] ;
are inspected. 1 ) R
U Type R=12.5, 35, 55 or 75 i
BEESE HUTIVaER
Fixation Sample
ORUfEESRIEIER
O Type
EE=s
1] = HERFEIL IS C 3005M04.27-1BDF+7 211 @ The test method is based of JIS C 3005. BIER . Rotor
Og:E“im“_It‘Eﬁ %ﬁﬂi’i‘-l}%o @ Turning the rotor at speed of 20times/min. Fixation point
(Hlj’%ﬁﬁ) StERUE (T =300,r=1000FEICEU . BT [} The.ouler damage and the conductor disconnection h
0 Type £20E/minDRE CEES ¢85, ABORE Wpx ¥ novected Al @
DUHREIRFET B0
Hr - L j
SRR ERIEER
B2 75513 EN 50396 Flexing Test (=il @ The test method is based on Flexing test of EN 50396. S Type AEFrUT
BBRO2ODRBISFEAIIY TN ERE @ Tne carer makes oycle Im Carrier
Y = ORI P 1mOERE Moving at speed of 0.33m/s.
Syﬁﬂﬂiﬂnﬁ :': O%.S SI_:?/T o)g ;E‘CEE; X -ﬂ'tﬁj%: wr; r.; ﬁg;jég [ ] The.outer damage and the conductor disconnection ¥l Sample
(ﬁgmljﬁtﬁ) BRI 3, are inspected. S —
S Type ERVBEOBEREOEMIE, HHYIREITHICE

>TZEbd,

fid &
Weight Weight

ESES
Condition

LEYER
L Type

=2,000,000[E/cycle

=500,000[E/cycle =300,000[E/cycle <300,000[El/cycle

REYEHH

=1,000,000[El/cycle
R Type

=300,000[E/cycle =100,000[E/cycle <100,000[El/cycle

VEUE

=300,000[=/cycle
V Type

=100,000[E/cycle 220,000[g]/cycle <20,000[El/cycle

EHEHIESEETHDIRIHETIEHDFE A,
%This data is reference value.

HB& Type SRERIIZE Test outline sHEREE Apparatus
e . § LB ERRE BRI E R
HERAEIEMIL-C-1377 7L, @ The test method is based on MIL-C-13777. L Type 180" B8
SERIC S AEEL TR BTSN R BT, @ Bending at speed of 60times/min. -~B~~. Move180°
_ B A£GOME/minDRE CIERIE#REL SN RE. @ The outer damage and the conductor disconnection "__ __\‘
LBYfERREER EEOWHSERT T3, are inspected. ’ﬁ\—*’ W~
90THEL @Y
( HDELAR) R =6D (D=Cable diameter) [EEE
L Type Flexing point
W = f#TETE X 1508
W = Total cross-sectional area X 150g l 1] & Weight
%8\ 15008 min : 5008 !
REVEEERIBER
R Type 180° 8
HERAEE LB CREMAKREEAEADE @ The test method is combined L type and C type test. . - \\\Move1 80°
| = 1-RERET B, @ Bending at speed of 60times/min. P |
Rg:ﬁﬂ_“_ltgﬁ — ek B RSB CE T A Y. b — A R @ The outer damage and the conductor disconnection ﬁ\ :/a
(Ot hatER) BICEEL. 60E/minDRETHBE L. SEORY, A nspected. s
R Type BADRHREARTL T B0 Flexing point
R = 6D (D=Cable diameter) g
VEUE R EREER
V Type i==1
HBRAZR. ESHERRLENHERRICIEYT S, @ The test method is based on the Quake-resistant test Upper clamp
1 = REBRBICT—TWEUFRICEET 3. (VEE B ER 1R of De_”a" Law. ) .
Vgﬂiﬂ;ﬁﬁ EEESR) TAOEEStEMEEEshLIcEs  ®Bendngeachsideds”.
(M ARELER) 45°DAFEE, 2008/ minDEE CRMEL HEOR & Bending at speed of 200times/min. ZHTRA
VT & EAORSRT TS @ The outer damage and the conductor disconnection Prop support tool
ype w8 v B ° are inspected.
s TEoST Eies]
Sample Bottom clamp Sample
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./ A X%
Noise resistance

Wi/« X)L Noise resistance level

=]

MR (TSR SMER)
Weather (UV) resistance

EiHRERMEL )L Weather resistance level

Contents A
wHEY—ILR
Braid shield O O
YA AT
Twisted pair O o o o

(/4 XICDWVWT]
JAZXHRETDIERELTIS. [FFEFEE). [BHFAEIENHDET.
[[B#EEEE ] IcDW\T]
BEFEFEIETDONEEY—IVRT T, GRV—ILRIEENHDET )
Y —ILREEZE TN IHLP I AAEICEATVETD,
BL.EEFEICHUTCOHIHWREFKIEL. BHFB(CIHRERBELTEA.
V—)LROFESE o —ARINTE S — VR
— O FEY—IUR  BERERHD./ 1 A=A 2BHNCHRE
— =@ ZNASILY—IURAESY—IUR) : R, BT ERT 70— 0 T ——
- @F WERUIRAF LY — )UK BETEEI00% 60 e TGO

= ML OSK

S 50 e

.'~.~\ __— NG

ﬁém SrELTN

s .__ SIS L

l,|\ 30 = "~.::.T:. =~

20 A0
10
01 10 100 1000

[[EBREFE] ITDNT] B (MHZ)
BRFEERIET DD HKY—ILRTT,
BWFEBICLD /A ARKELTIF ER. YA ANMRZERWVWET .
CNICKD. BHEFENECO>TH. ZOHEEZZIRENITEHUE ICHHIB0~I0NIEEIF/ A A ZFHOS T CENARELEDF T,
[EMC3#£RICDULT]
EMC (Electoro-Magnetic Compatibility) &(3. BRI, ERIIREMIIEESHN. BEXKBREEDRR D EHRNE/ 1 THES KOMmHED L
TORENETNTVET,
EMI(Electoro Magnetic Interference) B F#ERCHBVTZNEFRHNZ (I DR E(ICEHT DREEMS (Electoro Magnetic Specification) :fthdD#
BICHUTCHEESZ D /A ADREICHUTHIBRZRIFDRECNSZEFTEDTEMCEFENFT .
CNSDREF. F— T I ESVEFHB2AICHUTRATNDI BN —BHNEL O TVET . CNF AU —JILERAWVEELTH, EFHKERDHEHS
BHhEPEERRMEV S ERICKD. 28D Y — LRHRAZ(EUTULESABTY . 5—TILDY—URIFEDERELT. EN 50525-2-510
Transfer Impedance(REGEA VE—F V) HBEESNTHED . BHOY— IULRGET—TIVIE REGEA VE—F V ADEKTE. "250mQ/m
TF:30MHZ’ISEELTHEDFETDT.EMCIER(2014/30/EU) DEMCHZRICER T

127

(S|
Contents A B C
=] iR (EIHR) N DRI BEOT — T IV EHENLET .
Color Black color is recommended for weather resistance cable.
=) =) E& BiR BE =)L B&lst BiR Ealbt
Cable type Cable type color Black | Single wire color Black | Cable type other than | Single wire other than
color Black color Black
Z{EE (%) <-20% <-30% <-40% <-50%
MHRMEEAERFIDEE  HUMEICK I 2 HBRE D LR
xDifference between the value after aging and the value without aging.
Bt/ Vo —A—S{BEMmE4EEER Xenon weatherometer test
EHBRSE(F Test condition [EFA#FE1SO 4892-2 Method Al
IEH ltem W& Contents
! ghff’fur . KA7KW=Et./ >S5 FHER/ 7KW Xenon-arc lamp
SHBRAFR
Test time 7208F/)/720hours
102458851/Dry interval between spraying : 102min £+ 0.5min
HERY1IIL
Spray cycle
184%31&52/Duration of spraying : 18min £ 0.5min
BE 2 ~
Relative spectral irradiancee 550W/m"(290~880nm)
HEREE .
Black-panel temperature 85+3C
HEREE
Relative humidity 50£5%

MARTF—HFERAETHDIRIHETIEHDOFEE o
¥This data is only for reference value.
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