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Low outgas cable
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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

ERDOPVCT—TIVKDBF INARFEESBZ 105D [TIEETE
I Fe AV TAVRTPEZAWIOOI -7 OMHRT—T
IWBRELTET,

B7OHAUANIL Outgas level

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

CIEZ DL
Volatilizing of plasticizer few
bl Under development | Under development
BrealEs naer developmen naer developmen RO-FLEX 340T(S)

RO-FLEX 170T(S)

W7 ORHRSHF Analysis of outgas

7»AE  Analysis

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

Thermal Desorption Cold Trap(TCT)&
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HThe contaminant does not volatilize.

Phthalate esters
Phosphate esters
Siloxane
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Thermal energy etc. k
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Heat resistance

WitEL )L Heat resistance level

BiFR
Conductor temperature

ERiRE
HD, IEC

Rated temperature

90C

90C

70T 70T

SERSRM
HD, IEC

Test requirement

135C%x336h

80Tx168h

feRim

Insulation temperature

ENEE
UL, CSA

Rated temperature

105C

80T

80T 60C

SRS
UL, CSA

Test requirement

136°Cx168h

113CTx168h

100Cx168h
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WE{LiiE% Test result (135°Cx336h) ex. RO-FLEX 170T(S)

Z1tEl 24h 336h
Before
Z1tEl 24h 336h
Before

IEC : EFFESIEERE International Electrotechnical Commission
HD : J\—EF 4 XR RFa XUk Harmonized Document

UL : 78 —5445—X SikSRU— Underwriters Laboratories
CSA : hFFT«F7VRF%F—R Canadian Standard Association
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*%This data is measurements and the reference.
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Oil resistance

WiEL IV 0il resistance level

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

sHERM Test Oil : ASTM IRM902

WMHEHER Test result (90°CX24h, 168h) ex. RO-FLEX 340T(S)
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168h

H{B2M/Test Oil : ASTM IRM902

H{B2M/Test Oil : ASTM IRM902

IEC : EFFESIEERE International Electrotechnical Commission
HD : J\—EF 4/ XR RFaXUk Harmonized Document

UL : 78 —5445—X SikSkU— Underwriters Laboratories
CSA : hFF«F7VRF>%F—R Canadian Standard Association

XATF—HEFAETHDIRIHECIEHDOFE Ao
*%This data is measurements and the reference.
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Flame retardant

WEAL I Flame reatrdant level

LAILC Level C

SRERHEZE Test outline

HERER 1 610mmx1 &
IN=F = F)IVIN-F—
KROERRSE 1 167@bH T, 157 ERLEE5ETTI.

Sample : 610mmx1

Flame application time : 15 sec combustion and
15 sec stop — 5 times

Judgement standard :

FRE
Standard A B C D
e IEC60332-3 IEC60332-3 EN50265-2-1 Hori'foifgsfgif S
Category A Category C (IECB60332-1) (KIERAREER)
KA ER
UL - LR T L L R (Horizontal flame test)
CSA — FT4 FT1 FT2
JIS C 3521 PSE TitiAistEs
JIS, JCS, PSE — JCS 7397 (PSE flame retardant test) JIS C 3005

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

LUAJVA Level A

IEC60332-3
Category A

SERBIZE Test outline

HRT—TIV: BRICSEZEERFZINDBIR. 7T

AEREHR : 3.5m

FEBHEKEME  7L/m

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

PRIERFRE © 40min

FN—RJEE : 0.386+0.038m/s

HIEEE : Or—TINORILRYP N—F—TEH»D
2.5mEKHTHIIE

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 :

(The length of the cable damage

from the bottom edge of the burner = under 2.5m

SUEREE Apparatus

r—7)L Cable

SAER#E Apparatus

VW-]_ *”E%Eﬁ' : @In all flame test, combustion time is not over 60 sec.
OVWThDERIZES>THE0MEBATHE RMBELEVI E, (@The damage does not exceed 25% during the flame
@BEDERFNERER) B EDBIEN25%EMAT NI E,  test or after removing the flame. &—7J)b Cable ]
BOBRELIE. FEBREN I B RETYIC LB IS/ E N (®Cotton do not catch fire by the flame or flaming. |
LaEnZeE,

HEREH 610mmx1E Sample : 610mmx1
IN—F—  FYJLIN-F— Flame application time : 15 sec combustion and
PRIBESE © 15TRI5 T, 1SHRIKIL EBET S 10 sec stop -  times 70—
e e - ) Judgement standard :
FT]_ HIELE - (DAfter five flame tests, combustion time is not over
O5EIDER %, 60T EMA THRMRBEL LV E, 60 sec.
@REM)FE 1. VT TMEDIZBDIBIEN25%E#BAKZE,  @The indicator flag's damage does not exceed 25%
after removing the flame.

SHERSUR - 600mmx 1A Sample : 600mmx1 4r—7J)L Cable
IN—F— : IEC60695-2-4/115EE T2 AKWDH Z/N—F—, Burner : Conform to the IEC 60695-2-4/1, -
A o - ER< » gas burner of 1kW

EN50265 2 1 %f@?;ﬂﬂ%?ﬁ.ﬁtﬂ@ﬁél_;éo (B Z=25mmEks, 60%) Flame application time : Depend on the sample diameter

—&" HITEHLE (ex. Diameter=25mm, 60 sec)
(|E060332- 1 ) OO L EEE E S LimEEE» 50mmEl EDI &, Judgement standard :

O BEED L EBEE S T IRMEE D 540mmBIAD &,

(DThe length of cable damage = more than 50mm
@The length of downward limit of cable damage =
less than 540mm

LAILB Level B

SHERIIZE Test outline

HERFR  2.4mXAE (T —TIVHERICEB)
BIEHZ © LPHZ
HRIBE : 93MJ

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

VW-1 for CT T Quantity of combustion : 70,000BTU(20kW)
%h! : 7O'OO_OBTU(20kW) Burner : Horizontal setting
use IN—=F— 1 KFERE Flame application time : 20min
PABERERS - 20min Judgement standard :
HITEEAE © DBRBEEED o — T IV A DT L2 2mE (DThe length of the cable damage from
the bottom edge of the cable tray = under 2.2m
HEREH | 2.3mXEE (4 —TILHRIZES) Sample : 2.3mxnumber(Depend on the cable diameter)
RBEHZ  LPAHR Gas : LP Gas
HZIEE © 85MJ Gas rule : 85MJ
YR : 70,000BTU(20kW Quantity of combustion : 70,000BTU(20kW)
CSAFT4 /‘fef— : {B5420° : ) Burner : Slant 20°
PABERFRS © 20min Flame application time : 20min
H|TEEAE  OMBESBY N—F—D TR L1 .5mEKis Judgement standard : (D The length of the cable damage from
the bottom edge of the burner = under 1.5m
WRI—TIV  ERICEZEEERFINDIELR. 4 —JJL  Cables of object : Vertically-mounted bunched wires or cables.
AERER : 3.6m Sample : 3.5m
S . . Nonmetal sample volume : 1.5L/m
IEC 60332-3 #%E#Mﬁﬁ +1.8L/m Quantity of combustion : 70,000BTU/h(75,999kJ/h))
AR - 70,000BTU/h (75,999kJ/h) Flame application time : 20min
Category C PRS- 20min The wind velocity in the chamber : 0.38620.038m/s
FvN—AEE : 0.386+0.038m/s Judgement standard :
HEEE  DF—TLDORIEESN N—F—TF@ELD (DThe length of the cable damage from the bottom edge of
2 BMEBTHBE the burner = under 2.5m
SBIE—T IV EREHR S — ARG R EBR R Flame test method for flame retardant sheath of communication cables.
HEREHF - 2.4m Sample : 2.4m
PRIEAX : LPHRIS K2240002%8153) Slas LR GI?S E_J'S :_@24025-1_)
R B - p lame application time : 20min
JIS C3521 Z;f;a_”%ﬁ *20min Evaluation :
Jcs 7397 . ) (DAfter combusting a cable 20 min,the test is finished when

O =T Va0 BRI — T IV DR BRI
Bl RERERT T3,
@RLAEZBH5600mmMDESZHD/ N\ —F —EE S
ELTHRBREREBITET 5,

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.

SHERKE Apparatus

r—J)L Cable

J\—F+— burner

LAJLD Level D

JIS C 3005

SHERIIE Test outline

T TIRF I MREARHIRSE 28 MK
HERBLA 1 300mmx1 £

BRIEH X © $937MJ/m3(900kcal/m3) TiZAX 4> AR
4 -

ORFHEER - ABORRIBOTRICIOLUATHREET ZETHT,

REFDICI) E o7 BB OMBOREERANS,
OMEFHER | HAOTHASH20mmO AL EIZ30F IR TS
THETH T REHFDICI B o1 BHOBRBEDIRELHANS,

Test methods for rubber or plastic insulated wires and
cables.

Sample : 300mmx1

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

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

4—7J)L Cable

N\ 60°

IEC : EFRESIZ#ER International Electrotechnical Commission
UL : 78 —5449—X SikShU— Underwriters Laboratories
JIS : BATZ484& Japan Industrial Standard
CSA : hF T« 7V AF S —R Canadian Standard Association
JCS : HAREMR TS Japanese Cable Makers' Association Standard
PSE : ExAmREREE Denan Law
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i fe R 4
Flexing

WfEML IV Flexing level

ESE

Condition

CEHY[ErH
C Type

=10,000,000[El/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[E]/cycle

<1,000,000[E/cycle

OZBYErY
0 Type

=5,000,000[E/cycle

=3,000,000[E/cycle

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

<1,000,000[E/cycle

SEYEH
S Type

=5,000,000[E/cycle

=1,000,000[E/cycle

=500,000[E]/cycle

<500,000[E=/cycle

5% Type

SAERHEE Test outline

@ Twisting at speed of 60times/min.

SiBR#E Apparatus

CEUZHREBRIEIER
C Type

4 Sample

1] = ABREOMmEEEL. — i E60E/minD&EE TA
Ciﬁ;ﬂa:ﬁgﬁ HE0BESEBIEEMRIEL SHEDRE, Wik ® Twisting each reversal 60°. )
(ﬁlﬁlsﬁ.ﬁﬁ) WG AAREE 4 2 @ The outer damage and the conductor disconnection 12075l
” B ° . ted Twisting 120°
C Type are Inspectea.
<
UZU R EREER
U Type 2zhO—21200mm
Stroke 1200mm
£ — B —TIWATITr—FIVEEL, 15 /mind @ Bending at speed of 15times/min. BEH )
URIEEHEER * 2 & 21 ELAEQES . @ Stoke is 1200mm. s—Ju~p | | Endofmoving
(=T LR TRER) A 1200mmO kR CEMERRLARDRE, pay p S e conducior d Cabie carfier ==
- BILE 3 = e outer damage and the conductor disconnection —
5 BOWHRERITT 5. e outer e T e
U Type 1
BEESE YTV
Fixation Sample
ORISR IBER
O Type
DT
1] = HERFEIL IS C 3005M04.27-1BDF+ 7411 @ The test method is based of JIS C 3005. BIER . Rotor
Og:E.iE“_It'Eﬁ %5&(3’5‘-[}50 @ Turning the rotor at speed of 20times/min. Fixation point
(Bﬂlﬁﬁﬁﬁ) SEERLE T (2L =300,r=1000D &I ). BEF @ The outer damage and the conductor disconnection s
0 Type 208/ mnRE CEIRA LR ABORE. Bpx T Al @
DUHFREIRFET B0
Hr - L j
SRR EREIER
HE&AEIR HD21.2 Flexing Test (CHEHL, @ The test method is based on Flexing test of HD21.2. S Type TEFETUT
HEBRBEED2 DN BEICSTER/CEICr —TIVERE @ The carrier makes cycle 1m. Carrier
R L ZOMHICEERET 5. AEEImOBRELs O Movine al speed of 0.33m/s.
(;%Eﬁ%-ﬂ'ﬂg) 120.33m/sOEE TIRE & SEEDEE BHADK [ ] The'ouler da;'nage and the conductor disconnection | 4t Sample
*}?’&*ﬁ?&‘é’éo are inspected.
S Type ERVBEOBEREDEMIL, $HFIREITHICE

>T&EDh,

fid &
Weight Weight

eSS

Condition

LEYER
L Type

=2,000,000[E/cycle

=500,000[E/cycle

=300,000[E]/cycle

<300,000[E=/cycle

RELER
R Type

=1,000,000[E/cycle

=300,000[E/cycle

=100,000[El/cycle

<100,000[E=/cycle

VEYEHY
V Type

=300,000[E/cycle

=100,000[E/cycle

=20,000[=/cycle

<20,000[El/cycle

xEHEHIESEETHDIRIHETIEHDFE A,
% This data is reference value.

5% Type

EAERHEE Test outline

RERAEIEMIL-C-1377712HEHL,

HEBRBICHIREEIEL Thific. RESI/38ER DT,

@ The test method is based on MIL-C-13777.
@ Bending at speed of 60times/min.

SiBR#E Apparatus

LAY BRG]

L Type . 180°BE
~7TH T =~ Movel 80°

Lgﬂﬁﬂﬂﬁﬁﬁ EEAGOR/MINDIEE CEMERE)EL HEDRE. [ ] The.outer damage and the conductor disconnection
(90°C;ﬁb;g(_,§—1t5§) ERDWHEAIRII T 5, are inspected.
L Type R = 6D (D=Cable diameter)
W = 150g/mm? [ >1.5mm? (3 {A#iE#/ Conductor sectional area) ]
W = 500g/mm? [ <1.0mm? (# &/ Conductor sectional area) ]
REVEEERIBER
R Type 180° %8
HERAEE LB CEEMAKREEAEDE @ The test method is combined L type and C type test. . - \\\Move1 80°
1 = 7-REBRETS, @ Bending at speed of 60times/min. - % Y | DA
Ri@ﬂﬂ;ﬁtﬁﬁ LR RSB CE T A Y. HO— A E R E ° Thevouter damage and the conductor disconnection ﬁ\ :/%
(ORYNEER) | wemEel. com/mnommcamae ABORE, ¥ el Eis
R Type HAORHAREREL S B, Flexing point
R = 6D (D=Cable diameter) <
VEURIHERIEIER
V Type = e
HBAHFEL EERARELENMERRICIET S, @ The test method is based on the Quake-resistant test Upper clamp
1 B REBRBEICTr—TWEUFRICETET 3. (VEE i ER 1A of De.nan Law. . .
Viﬁm;ﬁﬁ EESE) TAOET B BHBEHEEEROICES :Bendfngeach side 45" -
®RER) | ssomsecoommnozxcmmeeABoR QIR S
V Type B BRORIREAREL Y 2,

are inspected.

it TEOSVT R
Sample Bottom clamp Sample
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MR (TSR SMER)
Weather (UV) resistance

BEAHEMEL )L Weather resistance level

I5H

./ A X%
Noise resistance

Wi/« XLUAJL Noise resistance level

=]

Contents A B C
=] iR (THEEIHR) NORRICRERDT — T IV EHENELET .
Color Black color is recommended for weather resistance cable.
RO-FLEX 170T(S)
=)L . RO-FLEX 340T(S) _ _
Cable type RO-FLEX 570F (S)
Z{E3 (%) <-20% <-30% <—-40% <-50%

MHRMEEAERFIDEE . HUMEICK I 2 HERE D LR
xDifference between the value after aging and the value without aging.

Bt/ Vo —X—S{BEMEM4EEER Xenon weatherometer test
SHERSR(G Test condition [ER#RHE1SO 4892-2 Method Al

IEH ltem AZ Contents
L ghﬁﬂir ce KAE7kKWFt./ 5> IER/7kW Xenon-arc lamp
il 500B3R/500hours
10258851/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 8543C
HEREE 50+5%

Relative humidity

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

Contents A

wHEY—IUR

Braid shield O O — —

YA AT RUER

Twisted pair O T O T
[/14XIZDW\T]
JAZXHOHETDERELTIE. [BREFE]. [ERFEIENHDFEI,
(rgmmElIoVT]
BEFEFEIETDONEEY—IVRT T, GRV—ILRIEENHDET . )
Y —IVREZETINIHLP I AAEICEATVETD,
BL.BEEFEICHUTCOHIHWREFKIEL. BEFB(CIHREREBELETEA.
J—URDFESE —RRRTE S — LIS

80

— QO REY—ILR  BEERED./ A = MNAZENICRE

— —@RIASILY—IVR(E%—IUR) : [BEIE, BIFIERT o 0 0T
~--@F VSRUIRFIY— )UK EBETEEI00% 60 TS Nl
_ L TSOS
g s0 DS
%40 .~.__..\_ ::~.
L T ~-._ TINST
T 30 et LT
P TR
nltNy
20 S
10
01 10 100 1000
[IEB#@FEE] (CDNT] ERMMH2)

BWFAEZMEIET DO WRY—ILRTT,
BWFBICKD /A AHRELTIE BE. VA AMRZERVE T,
CNIEKD . BHFSIECOTH. ZOHEZERNTBHEUEScHKIB0~0%REE /A XA Z/HST CENARELBEDET

[EMC3#ERICDWT]

EMC (Electoro-Magnetic Compatibility) & (&, BRI, ERIRIEMILMESON EXJESR T ENRHR D BERHE/ 1 THES KU IEDL
TORENETNTVET,

EMI(Electoro Magnetic Interference) EF#ERICEVTZENBERHRDRIT DR EICE T HREEMS (Electoro Magnetic Specification) D
BICHUTREESZ D /1 ADREICHU THIRZR IS DRECNSEFEH TEMCERENET,

INSOREF. T — TN EZOEFHEBEARICHLTREISNDIBDN—BHNELO>TVET . N AL —JILZBWLcELTH. EFHEEROHEH
BOEPEEREREVSIERICKD. 2DV —IURHRHELLTCLESBTY 5 —TILDY—ILREFHEDEKRELT . HD21. 13D Transfer
Impedance (REGEAS VE—F V) DRESNTHED  BHOY— IVRGES —TI(F . REGEA VE—F VADEKIE. “250mQ/mELT:
30MHZ'[CEELTHEOF T DT.EMCIESR(89/336/EEC) DEMCHRICEMTI
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