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Specification

Product

SMD(Micro) Fuse

Type

N6125 C Series

Approved by

Date

2013. 09. 23.

FeIAY CloFIR

SM HI-TECH

Date of Establish : 2013.05.15(Ref. No : N6125 C_Rev.3)
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

1. Scope

« This specification covers the detail requirements for SMD Micro fuse type of
N6125 C Series

2. Classification
« Type designation shall be the following form

* For Example

N 6125 C E 125
Product Device Fusing Current Voltage
Code Type Characteristics Rating Rating

*| T: Time Delay for DC,  F: Fast Acting for DC
A : Time Delay for AC,  C: Fast Acting for AC

3. Dimensions

* The fuse shall be designed and dimensions in accordance with this figure

L2
[
_f
W D (1=
—* I
fee——
L L1 =! D C
Dimensions (mm) = 0.1mm
Device Type
L1 L2 w T1 T2 C D E F G
N6125 C Series 6.1 4.5 2.7 1.2 (0.5) 32 1.45 1.5 4.5 0.8
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4. Recommended Pad Layouts

=g € -
- d | g b [ -~
Dimensions (mm) = 0.1mm
Device Type
a b C d e
N6125 C Series 2.375 2.8 2.375 34 7.55
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5. Taping dimension

£] Spracket Hole

Type | A B a b c d e t1 t2 t3 w
N6125 | 30 6.4 152 4.0 40 1.75 55 0.4 2.06 1.9 PS
+0.1 +0.1 0~+01 | +005 +0.05 +0.1 +0.05 +0.05 +0.05 +0.05 | 12mm
. * PS ! Polystyrene Tape
6. Ratings
« The rating shall be in accordance with table
Internal .

. Rated . . Rated 5 Op.Temp Interrupting Q'ty

LT Slaring Current AT s Voltage NRo(nl\;Ilg;a I Range Rating (A) /Reel
cc 0.50 A 125/250VAC 350
CD 075 A 125/250VAC 139
CD1 0.80 A 125/250VAC 137
CE 1.00 A 125/250VAC 78
CF 125A 125/250VAC 62
CG 1.50 A Open within 125/250VAC 48
CG1 1.60 A ooce Max. at 125/250VAC 45

N6125 : 200% of rated aoec. | UwcuLssa
C Series CH 175 A : 125/250VAC 39 L 1ot o KC 125V 50A | 2500pcs
(AC) KC 250V 100A
a 200A | Max02Sec at [ 125/250vAC 28
300% of rated

C 2,50 A Current 125/250VAC 23
cK 3.00 A 125/250VAC 19
CL 350 A 125/250VAC 16
M 400 A 125/250VAC 14
CN 450 A 125/250VAC 12
co 5.00 A 125/250VAC 10

« Typical value of fusing time for fast acting type is 100 ~ 1000 m Sec
Refer to attached Test report
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7. Performance Characteristics

Unless otherwise specified, The standard range of condition for test is as
follows :

Ambient Temperature

Humidity

: 10°C - 50°C
: 45% - 85%

Performance Test Table(1-2)

No Test Item Test Condition Requirement
1 | Resistivity Test e Temp : Ambient Duration : 100 Hours
 Applied t for 1 hour and 15Min off | ( Endurance Test)
at 110% of rated current Measure Voltage drop.
Do not exceed 10%
2 | Time/Current » Apply 200% of rated current Fusing Time :
Characteristic Fast acting : 5sec Max
Time Delay : 1 — 120 Sec
3 | Temperature » Measure the temperature at surface | 75°C Max
Rise of device
4 | Cycling Test e Lower temperature : -40°C No. of cycling Time : 5
» Upper temperature : +125°C No Open during Cycling
5 | Surge Test » Apply 135% of rated current with No. of Cycling : 30,000
programmable Load On/Off time
6 | Terminal bond « JIS C 0051:1994 Sub-clause 7.4.1 Change of internal
strength of the | (1) Bending value:3mm resistance: +3%
face plating (Among the fulcrums:90mm) No evidence of
(2)Duration:10s * 1s mechanical damage
7 Resistance to (1) Test by a piece No evidence of

soldering Heat

(2) Temp. of solder bath:260°C + 5°C
(3) Immersion time: 10s + 1s

(4) After immersion into solder,
leaving the room temp. for 1h or
more, and then measure the internal
resistance

appearance damage
Electrical characteristics
shall be satisfied
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No Test Item Test Condition Requirement

7 * Reflow soldering
(1) Pre-heating:150°C+ 5°C, 120s max
(2) Peak: 240°C+ 5°C, 10s Max
(3) After immersion into solder,
leaving the room temp. for 1h or
more, and then measure the internal
resistance

8 | Solderability « JIS C 0054:1994 The surface of terminal
(1) Test by a piece immersed shall be min.
(2) Flux: Rosin-Methanol of 95% covered with a
(3) Temp. of solder: bath:235 °C+ 5°C | New coating of solder
(4) Immersion time: 2s +£0.5s

9 | Endurance test | (1) Test condition: Nominal ambient The voltage drop across

Temp. and Relative humidity

(2) Test potential:

1. Cycle of 1h “ON" and 15min.
"OFF" at 1.05 times rated current
for 100 cycles

2. After above the test, 1.25 times
rated current for 1h

the fuse after the test
shall not have increased
by more than 10% of
the value measured
before test

PERCENT OF RATING(%)

8. Derating Curve
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AMBIENT TMPERATURE(C)

« For operation at ambient
temperature in exceed 70°C, The
Load shall be derated with Figure

« Normal derating should be 75%
Max for all products
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9. Time/Current Characteristics
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CURRENT IN AMPERES

* N6125 C(AC)

10. Reflow condition
Recommended soldering condition

Temperature (C)

Preheat Zone
(Ds-~-100s)

Soldering Zone

[240°C~ 260°C)

Cooling Zone
[1805~270s)

=
"

L%
o

o P

T T
00:00 00:30

01:G0

T T T T
01:30 0200 02:30 0500

Soldering Time (mm:ss)

T T T
03:30 04:00 0430

Recommended Re-flow Temp & Speed

Max 260 Degree 0.6m/Minute
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® Certification (UL)

File E328408 Yol 1 Auth. Page 1 Issued: 2009-07-05
Revised: 2012-08-13

FOLLOW-UP SERVICE PROCEDURE
(TYPE R)

COMPONENT - FUSES, SUPPLEMENTAL
(IDYX2, IDYXS)

TR RN R AR R R A AR AR A ARRRAR AN
Complementary Product Category

Hanufacturer: SEE ADDENDUM FOR MANUFACTURER LOCATIONS

1817204 (Party Site)
Applicanc: 5M HI-TECH CO LTD
(LODS517-358) 974-5 GOYEONRI UNGCHONMYON
ULJUGUN ULSAN 685-871 KOREA

1817204 (Farty Site)
Recognized Company: SAME AS AFPLICANT
[LODS17-358)

This Follow-Up Service Procedure authorizes the above Manufacturer(s) to use the marking
specified by UL LLC, or any authorized licensee of UL LLC, including the UL Contracting Party,
only on products when conatructed, tested and found to be in compliance with the requirements
of this Follow-Up Service Procedure and in accordance with the terms of the applicable
service agreement with UL Contracting Party and any applicable Service Terms, The UL
Contracting Party for Follow-Up Services is listed on addendum to this Follow-Up Service
ll;:ocedu:e '(’"}gl. Contracting Party”). UL Contracting Party and UL LLC are referred to jointly
erein as a

UL further defines responsibilities, duties and requirements for both Manufacturers and UL
tepresentatives in the document titled, "UL Mark Surveillance Requirements” that can be

located at the folloving web-site: hcggfﬁm.ul.cnﬁtw and in the document titled "UL and
Subscriber Responsibilicies” that can be located at the following website:

htbg:“rw.ul.co;éxeaponnbi licies, Manufacturers without Internet access may obtain the
CUrrent version o ese documents from their local UL customer service representative or UL
field representative. For assistance, or to obtain a paper copy of these documents or the
applicable Service Terms, please contact UL's Customer Service at
hettp://wvww.ul.con/global/eng/pages/cocporate/contactus, select a location and enter your
request, or call the number listed for that location.

The Appliceant, the specified Manufacturer(s) and any Recognized Company in this Fol low-TUp
Service Procedure must agreée to receive Follow-Up Services from UL Contracting Party. If
your applicable agreement is a Global Services Agreement ("GSA") with an effective date of
January 1, 2012 or later and this Follow-Up Service Procedure is issued on or after that
effective date, the Applicant, the specified Manufacturer(2) and any Recognized Company will
be bound to a Jervice Agreement for Follow=-Up Services upon the earliest by any Subascriber
of use of the prescribed UL Mark, acceptance of the factory inspection, or payment of the
Follow-Up Service fees which will incorporace such G3A, this Follow-Up Service Procedure and
the Follow-Up Service Terms which can be accessed by clicking herpe:

hetp: //vww,ul . com/contracts/Teema-After-12-31-2011, In all other events, Follow-Up Services
will be governed by and incorporate the terms of your applicable service agreement and this
Follow-Up Sexrvice Procedure,
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Y
(!E‘) Home Quick Guide ContactUs UL.com
JDYX2.E328408
Fuses, Supplemental -
Eage Botiom
Fuses, Supplemental - Component
iee General [nformation for Fuses, Supplemental - Component
M HI-TECH CO LTD E328408
174-5 GOYEONR] UNGCHONMYON
JIJUG_IJN‘ ULSAN 689-871 REPUBLIC OF KOREA
Interrupting
Cat. No. Size  Amps V ac/dc Rating (A)
N-1206 TC, N-1206 TD, N-1206 TE, N-1206 TF;N-1206 FC, 1.6 x 0.5- 63V de %0
N-1206 FD, N-1206 FE, N-1206 FF 3.2x 1.25
0.8
N-1206 TG, N-1206 TH, N-1206 TI, N-1206 T), N-1206 TK; 1.6x 1.5-5 R2vde s
N-1206 TL, N-1206 TM, N-1206 TO; N-1206 FG, N-1206 FH, 32x
N-1206 FI, N-1206 F), N-1206 FK; N-1206 FL, N-1206 FM, N- 0.8
1206 FO
N-1206 CE, N-1206 CG, N-1206 CI, N-1206 C), N-1206 CK, 1.6 x 1-7| 125/250Vac as
N-1206 CL, N-1206 CM, N-1206 CN, N-1206 CO, N-1206 CP, 3.2x
| N-1206 AE, N-1206 AG, N-1206 Al, N-1206 A), N-1206 AK, 0.8
| N-1206 AL, N-1206 AM, N-1206 AN, N-1206 AQ
i N-0603 FD, N-0603 FE, N-0603 FF, N-0603 FG, N-0603 FH, 1.6x 0.75-5 32/63 vdc 38
| N-0603 FI, N-D603 F), N-0603 FK, N-0603 FL, N-0603 FM, N- 0.8 x
| 0603 FN, N-0603 FO, N-0603 FP, N-0603 FQ 0.5
f N-0603 TD, N-0603 TE, N-0603 TF, N-0603 TG, N-0603 TH, 1.6x 0.75- 32/63 vde kL]
| N-0603 TI, N-0603 T), N-0603 TK, N-0603 TL, N-0603 TM, N- | 0.8 x 4.0
| 0603 TN, N-0603 TO 0.5 |
i N-6125 AE, N-6125 Al, N-512S AK, N-6125 AM, N-6125 AD 6.1% | 1-4| 125/250 vac 35
2.5%
0.8
| N-6125 CE, N-6125 CG, N-6125 CI, N-6125 CJ, N-6125 CK, 6.1 % 1-5 | 125/250 Vac as
} N-6125 CL, N-6125 CM, N-6125 CN, N-6125 CO 2.5x
0.8
1 N-6125 HCP, N-6125 HCQ, N-6125 HCR 6.1 x 6.3-10 65/125 s
2.5 % vdel25 Vac
0.8
i N-6125 HCS 6.1 x 12 65/125 S0
2.5x Vvdc12S Vac
| o
| N-4524 CE, N-4524 CG, N-4524 CI, N-4524 CJ, N-4524 45x 1-5| 125/250 Vac kL]
| CK,N-4524 CL, N-4524 CM, N-4524 CN, N-4524 CO, N-4524 24 x
| AE, N-4524 AG, N-4524 Al, N-4524 A), N-4524 AK, N-4524 0.8
| AL, N-4524 AM, N-4524 AN, N-4524 AO
larking: Company name or catalog designation,
Last Updated on 2012-08-14
Questions? Brint this page Terms of Use Page Too
#2012 UL LLC
ihen the UL Leaf Mark is on the product, or when the word "Environment” is included in the UL Mark, please search the UL
nyirgnment databagse for additional information regarding this product's certification.
he appearance of 8 company's name or product in this database does not in itself assure that products so identified have been
ranufactured under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Listed and
overed under UL's Follow-Up Service. Always look for the Mark on the product.
IL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1.
he Guide Information, Designs and/or Listings (files) must be presented in their entirety and in a non-misleading manner,
ithout any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory with
ormiu:?n from UL" m::t lml: adjacent to the onr.;:r_.d material. In addition, the reprinted material must include a
Arsrer et im b lmiaimm fmrrmmt: 8 S/ 10 11
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® Certification (KC)

FoctiptNoy * 15-086284-15

HI72I8EAHUSAN
Electrical Amﬁames Safety Cemﬁmﬂe

pEOEHS . .
(Certificate No.) © 5E05002-14004A

J?'Mainu%mﬁ}mr?  (FAME0ES

Ch # A 9 .
{Fresident) POEEY

{:ﬂﬁiﬁﬁdiﬁi © BAZNA BFT S&P SE2 585-36

By @ ¢ EX(Universal Module fuse-Tinks)

=2l ,
{Bﬂslc Model) : N-6125CC 128

A AC 125V 0.5 A

o4 9 g 9 %
(Series Model) N-6125 CD 125

l e

i E KE0127-4(2008-12), K60127-1(2011-12)

ﬂg%?ﬁ‘?m‘ ZEIY MR HeZT2EA 2 F2 EN=50 i5tE pHEHMIEHE
We lssue Electrical Acpliances Safety Cenification as above proguct by Arlicle & Seclion
2 af the Elecirical Appliances Safely Confral Law Enfarcament Regalation,

2015 1@ 18d
month  day

ktl 2

O pEHE "AIZECHE A8, D
B0 BED- ARy BS0s HE 28

= | BHE@ s U EEE (Lst of Criticsl Componants)
(Annex} 2 Ji=od - PR & (Desciptions of the basic and aarlas maodell
3. HIISSnEES W o8 (Revisions Status)
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ktl SPMOIEHE: SG05002-14004A

Certification Ma.
Korea Testng LaDoratary

O M5 2: 7|28 - IMEEe] §E

Ganeral desoription of Gerfified Products

LASEBEHEEMRHES: 14-050381-04
HERI AlBldE 34 ME 20147502542

2. MEEIAE
-AGC 125V 0.5 A
- Rated Breaking capacity * 50 A
- Very fast—acting type
- Standard sheat 4

o2 BB MEUESWN #E0 SoEY A0 FoAN 0 MEHE EIEAMI HEUD.
MESEL O HEZHIEIHH EgE H{0ZE60-1425
o If you have any question on groduct testing, plesse contac! the person below :
ab holder * Smart Technology Division, IT & Lighting Testing Center, INCHUL CHO/+82 2 8601-425
FPS1T1-08-00

O &EF 3: 8J|ssuEess 493 g8
Status of Certificate Revisions

|55 M) HEK =2 #E (15-059284-15 : 2016.11.18.)

- H3 & EMFYN S5ET SEH IHST 12 16
HE £ SHEYN 852 EE2E E£F 585-30

FP&11-11-00
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{aﬂec_;'l ptI_Nug.} : 15-059284-05

HI72]8F5AHASAM
Electrical Appliances Safety Certificate

PFEHOEZEHS r
{Certiﬁcaafa No.) : B5G05002-11004C

H{Mafriugm?mr? D (F)HAEE0HI

o2 ® 9
{President) HEA

@{fﬁfﬂn?&é} . EBNBOA SFZ S&£0 2&= 585-36

Al =2 9 . BEE(mLUHE RE E=H)
{Product) Fuse)

Epay vyl
(Basic Model) ! N-B125C| 125

-

< ratig) : AC125V2A

IS g [
(Series Model)

A B Q] =

' (Standard) KBO127-1(2011-12), K601 27-4(2008-12)

FRJIES0HE F2IY Al HE, HEER22 M T2k A= 8IS0 otk SHEBEAE
=L

We lssue Electrical Appliances Safety Cerdification as above procuct by Arficle & Section
2 of the Flectrical Appliances Salely Canirol Law Enfarcement Regiialion,

2015 1 g 17 &
manth day

k¢l

0l PE= TEHIREE 52
HED HELlE MEY ERHe HE

| MHESEIEE B WSS (st of Criticel Componants)
o JlErE . MW L& (Deserptions of the basic and seres modal)
3 ®ilgseiEeSe HE B (Revisions Status)

1251 -0 HCHEA TESTING LABORATORY MBS FETIEE 202-158 TeiS001-714 FaxBO01-300 hitpofiscs ki ra ke
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ktl SIEeIBHE: SGO5002-11004C

Korea Testing Laboratory

O &% 2:72220 - shzde g
General description of Cerified Products

TYE ; ?té%ﬂf‘%ﬂ..ﬁﬁﬁ_.%
Derivaive model  Difierences bebwsen the besic and derimive model(s).
o ECE] 7 @ SHE Ego, PEE U SZAE0) H08
N-6125 CE 126 (125 v 1 A 50 Al

JECH 1= 9 54
{125 % 1.5 A B0 A)
e X U S48

fa

N-B125 6G 125 S2UstD, FEH § HAFRI A0H

I"IEI

SH6tD, DAY I HAWRI J0E

RG2S 0 124 (125 ¥ 2.5 A 50 A)
JNECEN SE 4 =S4 S9hl, PEY U BEIEI I A0
N=B125:CF125 [AC 125 V 1.25 A& 50 A)
JEZEN X L SHE S50, 22T ¥ 2=HS0} MO0
h=B14n 0 Tas (AC 125 V 1.6 A 50 A)
: 2D X Y SH2 SH Y, Yy W HEHAT A0
=Bl e oH 125 (AC 125 V 1.75 A 50 A]
HESIAE @ MEx -
BTN SEHS - 11-1920-1033 (2011.05.22.)
2. MESI AN
- IERLHY 28 BEEHT)
=185V E2A

FHIGCEE - 50 A
A0 2 Sl Splder, JIEH E28 FdH=
QI E| 2| FHPCEI DEMH MEdis FTH

o2 HEY ASUEY 2olH SASHA AME0 USAM O BENE S25HAIT HEE LT
MBSO - CIIEHER SEEFTEIHIE el [ O21E60-1425
o if you have any guestion on product fesling, please contact the person balow :
Job helder : Smart Technology Division, IT & Lighting Testing Center, INCHUL CHO/+82 2 86(1-425
FP311-09-00
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E > o =

(Receipt No.) 15-058284-22

I-l 7I'g'EOI-x-I |_ t::)\-l
Electrical Appliances Safety Certificate

PHEPISHME . ~
[Coctficato NoJ ©  B5G05002-110038

]}.l!uélugcujfm;? D (FHAHE0HT

= &9 .
{Prasident) 2E4

SEE5A T4 ¢ szl 252 340 B4 565-36

A {Pm?uct]l e : BE({Universal Module fuse—links)

j}:BEBInEMu%EI} ¢ N-B125CM 125

=
{Rating)

oM 2 g
(Series andel}

AC125V, 44, 504

M Sondod) = ¢ KB0127-1(2011-12), K60127-4(2008-12)

ﬂrgg-ﬁ% Old | A, HEGEM2Sd oot {2 B2 S50 Lok ptEEHE
We lssue Electrical Appliances Safely Gertification as above product by Arficle & Seclian
2 of the Efectrical Appliances Safenr Contral Law Enforcement Geguiaiian.

20154 118 18
day

RN I:li & E=I) & ehE S a2y 2H5F BOIH, 8o CHE
B 25oi= il HEl 02 =02 0= 67 B2 200 8UD,

1. HEATSE 2 WE M (st of Crilical Components)
2 J=oE - oo LIS (Descrptions of the basic and seras model)
3 EHINBSROIED S BH MY (FRevisions Status)

FRS1108-00  KOREA TESTING LABORATORY MESYA TEFT2E 22215 TeiS601-114 Fax860t-300 hip:/scs ki jo
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kt I eldelZME: SGO5002-110038
Cenficaton No.

Korea Testing Laboratory

0 8% 2:7/228 - HE2Ee WS
General dascnption of Cartified Products

ﬂ&EQE}
RS [ 3 A2 BuUsa, U U HAAR) AOE
it (125 3 A 50 A) _
[ +4& % 58 Gt o | MAXMEI HO|E
N-6125 CL 125 JEZER 7 2 sYal o o M

(125 3.5 A 50 A)
JiZREn px ¥ E42 SUED, DYY U FHERI HOS
-

h=i 20 GN 125 (125 4.5 A 50 A)

JIEEH ) Px W E
{125V 5 A 50 A)

HEDRy PE 2 SN2 SRAD PR ¥ HIXSN NOE
(125 V 5.15A 50 A)

HIE=JIASE & AR S
Hmmmi E'ﬂetmﬁi%

- =ga ous © 2aAR0 20
N-B125 CO 125 & RN, BEE WE

N=-G125 CKI 125

|, NESEA S8HES ¢ {1-1920-1032 (2011.03.22.}
2. HEssJNd
- FE(SLHE RE RE2F)

5Y
— BHXDEE 504
UIZAH0 £ 2 Solder, JHEH SE2E Fo=
S 2T (PCBIH DEAMA MESE TEE

o Y29 ABEYEN S0 SEbe M0 HOMM 01 HEHE SZGEAI HHE L
MNEBED: CINEssER IS RARAE ISFE | (055) T01-3431

o If you have any question an product testing, please contact the person below
Job baider ! Lighting Appliances & Electrical Components Tesling Center H.J Rim /+82 55 791-3431

FP511-09-00
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s S

{Hecelm No)  15-059284-14

H72] g EetEols A
Electrical Appliances Safety Certificate

RERSNS - sooorwom

Hiluﬁugmfm.? C(F)0ABS0H S

g &
{Presidant) HEA

Drsua FL) 0 SOOI ST S&W 252 565-06

H tPru?th} = I =(Universal Module fuse-links)

JdEe gy
(Basic Model) : N-E125CC 250

=

(Rating) AC 2504 0.5 A

- I I
(Serles Model) : N-6125CD 250

o R J =

{Standard) KBO127-4(2008-12), KBO127-1(2011-12)

FrEJ|ZSEcE ey Al gTE, MeZH2E T2 fle #)NESE0 sk HEASHS
=l
We lssue Secirical Apoiiances Safely Cedificalion as above product by Article 8 Seclion
E of the Elecivical Appliances Bafety Control Law Enforcemeant Hagiialion.

2015 1@ 18 &

B2 A D | = Al & R
ktl KOREA TESTING LABORATG:

® | QISHE (RISBE IEY, O B2
R0 MEEE WD R0 W B

o 1. BHEEE | RE B HEES ([ist of Critical Componants)
(Annex} o J|EEE - F4 S 2e 18R (Descrptions of the basic and seres moded)
3 HISEEES HE MY (Revisions Status)
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Ref. No : N 6125 C_Rev.3 SM HI-TECH
ktl erMelZWE:  5G05002-14003A
Certification No.
Karea Testing Laboratory

O &% 2: 7|22H - dl=ds| 8
Genaral description of Cenifiad Products

1LoABEdRgAE AU HS: 14-050381 03
KERI AIBIEEA HS: 20147502543

2. RE8J| A
-AC 250V 0.0A
~ Rated Breaking capacity : 100 A
= Vary fast-acting type
— Standard sheet 4

o2 AES AEUBH 250 BOUSHA AED ADAD O HEHE =SI3AIY OHELICH
AMBEEER  CIAZ2MgEY EHEEZHHEIEE Epig [ 02)860-1425
o If you have any question on product tesfing, please confact the parson beiow !
Job holder ; Smart Technology Division, IT & Lighting Testing Ceniter INGHUL CHOM82 2 8601425
FP511-09-00

O &% 3: MIS=SoEpI=e HA B
Status of Carlificate Revisions

1% B WEL T2 HA (15-058284-14 © 2015.11.18.)

- HE A SARE) EET SEN 1E32 12 18
W2 2 - ZAMEEN EFL EEH S22 H85-30

FP511-11-00
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: 15-059284-04

HI721gs58ddAUASTA
Electrical Appliances Safety Certificate

oLEOFUS , i
(Certificate No.) = 86050021 100G

VAot S €l P L

BE R 9 .
(President) CoEEN

e sy @ BaZNA 272 B89 B&E 58-36
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

® Certification (RoHS), (Halogen Free-Br, Cl)

Test Report no. resot01r crsarcutsoasT lssued Date : 2015.07. 09 Page 1of 6

SM HI-TECH CO., LTD.

16 Goyeongongdani-gil, Ungchon-myun
Ulju-gun, Ulsan

Karea

The following sample(s) wasfwere submitted and identified bylon behalf of the client as:-

SGS File No. : AYGU15-04571

Product Name : SMD FUSE

item No.JPart No. : NiA

Received Date : 2015 07. 06

Test Period :2015.07.08  to 2015.07.09

Test Comments : By the applicant's specific reguest, the sampling and testing was performed only for the pari

indicated in the photo without disassembly.
Test Results : For further details, please refer to following page(s)

5GS Korea Co,, Ltd.
| Gimhae Laboratory

<z wowg

Thomas Hwang / Lab Manager
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Ref. No : N 6125 C_Rev.3
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SM HI-TECH

Test Report no. resot011r cTsavcuss st lssued Date : 2012, 07.09 Page 2016
Sample No. » AYGU15-04571.001
Sample Description : SMD FUSE
Item No.J/Part No. : NPA
Materials - FR4 PCB, EPOXY RESIN, COPPER WIRE
Heavy Metals
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC §2321-5:2013{Determination 0.5 N.D.
of Cadmium by ICP-0ES)
Lead (Pb) mglkg With refersnce to IEC 82321-5:2013{Determination 5 WD
of Lead by ICP-OES)
Mercury (Hg) mg'kg With reference to IEC 62321-4:2013({Determination 2 N.O.
of Mercury by ICP-0OES}
Hexavalent Chromium (Cr V1) migikg with reference to [EC 823212008 (Determination of 1 M.D.
Hexavalent Chromium by spot test/Colorimetric
Method using UV-\is)
Antimony (Sb) mglkg With reference to EPA 2052(1008), US EPA 10 N.D
B10B{1998), ICP
Flame Retardantz-PBB=/PBDEs
Test ltemns Unit Test Method MDL Results
Monobromobiphenyt mglkg With reference to [EC 62321:2008 (Determination of ] N.D.
FEBs and PEDES by GC-MS)
Dibromeobiphenyl mglkg With reference to IEC B2321:2008 (Determination of 5 N.D.
PBBs and PEDEs by GC-MS)
Tribramobiphenyl mgikg With reference to IEC 2321:2008 (Determination of 5 N.D:
PBBs and PEBDEs by GC-MS)
Tetrabromabiphenyl mg'kg With reference to [EC 62321:2008 (Determination of 5 M.
PEBs and PEDEs by GC-MS)
Pentabromabiphenyl mgikg With reference to [EC 62321:2008 (Determination of 5 N.D.
PBBs and PEBDEs by GC-MS)
Hexabromobiphenyl mglkg With reference to IEC 62321:2008 (Determination of & MO
FBBs and PEDES by GC-MS)
Heptabromobiphenyl mglkg With reference to IEC 62321:2008 (Determination of 5 N.D.
PBB= and PBDEs by GC-MS)
Oictabromobipheny mglkg With reference to IEC 62321:2008 {Determination of 5 N
PBBs and PEDEs by GC-MS)
Monabromobiphenyl mgikg With reference to [EC G2321:2008 (Determination of 5 WD
FBBs and PEDEs by GC-MS)
Decabromobiphenyl mg'kg With reference to |IEC 62321:2008 (Determination of 5 N.D.
PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mglkg With reference to IEC 62321:2008 (Determination of ] N.D.
FPBBs and PBDES by GC-KS)
Dibromediphenyl ether mglkg With reference to |EC 62321:2008 (Determination of 5 N.D.
FBBs and PBDEs by GC-MS)
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

SGS

Test Report no. resoto1nrcrsavcuis.oasr lssued Date : 2015. 07. 03 Page 3 of 6
Sample No. + AYGU15-04571.001
Sample Description : SMD FUSE
Item Mo.J/Part No. 1 MiA
Materials : FR4 PCB, EPOXY RESIN, COPPER WIRE
Flame Retardants-PBEs/PEDEs
Test ltemns Unit Test Method MDL Results
Tribramodipheny| ether mglkg With reference to IEC §2321:2008 (Determination of 5 N.D.
PEBs and PBDEs by GC-MS)
Tetrabromadiphenyl ether mglkg With reference to IEC §2321:2008 (Determination of 5 N.D.
FEBz and PBDES by GC-MS)
Pentabromodiphenyl ether mgikg With reference to IEC §2321:2008 (Determination of 5 M.D.
FEBz and PBDES by GC-MS)
Hexabromodiphenyl ether mgikg With reference to IEC 62321:2008 (Determination of & M.D.
PEBs and PEDEs by GIC-MS)
Heptabromodiphenyl ether mgikg With reference to IEC 62321:2008 (Determination of & M.D.
PEBs and PEDEs by GIC-MS)
Octabromodiphenyl ether mgikg With reference to IEC 82321:2008 (Determination of 5 ..
PEBs and PBDEs by GC-MS)
Monabromodiphenyl ether mgikg With reference to IEC 82321:2008 (Determination of 5 M.D.
PHBs and PBOEs by GC-MS5)
Cecabromodiphenyl ether mgikg With reference to [EC 82321:2008 (Determination of b MWD
PBBs and PBDES by GC-MS5)
Hal Content
Test lterns. Uit Test Method MDL Results
Bromine(Br) mglkg EM 14582:2007 , IC 30 N.D.
Chilorine{Cl) mgikg EN 145822007 ., IC an 281

NoTE: (1) N.D. = Not detected (<MDL)

{2) maikg = ppm

{3) MDL = Method Detection Limit

{4} - = No regulation

{5) Negative = Undetectable / Positive = Detectable

{6) ™ = Qualitative analysis (Mo Unit)

{7) * = Boiling-water-extraction:
Negative = Absence of CrVl coating
Positive = Presence of CrVl coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

Test Report no. rssoto11Fcrsavcu1soas71 Issued Date: 2015. 07.09 A LR

Picture of Sample as Received:
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Ref. No : N 6125 C_Rev.3
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SM HI-TECH

3G

Test Report no. rssot01rcrsavcuis.ossr

Issued Date : 2015 07. 09

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr*” /PBBs&PBDEs Testing

Cd/PbiHg PBBs/PBDEs > B i
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_S
Sample Measurement Sample Measurement Sample Measurement Sample Meast
Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Mat:

Microwave/Hotplate of the Sample |
i ] i Spot Test /|
Clean-up with Florisil Adding Extraction Solution Water Extra
Filtration Column :[
Heating to 90~95°C Adding
Residue Concentration/Dilution for Extraction Diphenylcart
| of Extraction Solution Color Deve
Filtration and pH Adjustment —[
Total Digestion Filtration —
- Confil
| Adding with UV

1,5-Diphenylcarbazide
ICP-AES/AAS GCIMS for Color Development
| | DAT,
DATA DATA UV Vis
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : Shapless Park
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

3G

Test Report no. resoto1ircrsavcuts.osr Issued Date - 2015. 07. 09

Flow Chart for Halegen Test

Sample screening using XRF.

Liquid containing water(=80%:) — Yes

1
Hlu

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit Oz gas or Oz +Arz gas and start the combustion.

il
the s
(EPA

Allow during absorption of the bumt gas.

Analyze absorbed solution using lon Chromatography.

Data

*** End of Report **
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

® Certification (REACH)

SGS

Test Report No. F690101/LF-CTSAYGU15-04572 Issued Date: 2015.07.13  Page 10f 20

SM HI-TECH CO., LTD.

16 Goyeongongdan1-gil, Ungchon-myun
Ulju-gun,Ulsan

Korea

The following sample(s) wasiwere submitted and identified hylon behalf of the client as-

SGS File No. T AYGU15-04572

Product Name : SMD FUSE

ltem/Part Mame : NiA

Received Date 1 2015.07. 06

Test Period : 2015.07.06 ~2015.07.13

Test Requested :  One hundred-Sixty One {161) substances in the Candidate List of Substances of Very

High Concern (SWVHC) for authorization published by European Chemicals Agency
(ECHA) on December 17, 2014 regarding Regulation (EC) No 1907/2006 conceming
the REACH.

Two{2) substances in the Public Consultation List of potential Substances of Very High
Concem (SVHC) published by European Chemicals Agency (ECHA) on March 2, 2015
regarding Regulation (EC) No 1307/2006 conceming the REACH.

Test Method » Please refer o next page(s).
Test Result{s) : Please refer o next page(s).
Summary : According to the specified scope and analytical technigue, concentrations of all SVHC

are <0.1% in the submitted sample(s}.

SGS Korea Co., Ltd
{Gimhae Laboratory

ZT g

Thomas Hwang / Gimhae Lab Mgr.
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Ref. No : N 6125 C_Rev.3 SM HI-TECH

SGS

Test REDOI‘II No. F690101/LF-CTSAYGU15-04572 Issued Date: 2015.07.13  Page 2 of 20

Test Method:

5G5S In-House methed - Analyzed by ICP-0OES, PLM, UVIVIS, LCIMS ,GC/MS and colorimetric methed

Remarks:

1. The chemical analysis of specified SVHC is performed by means of currently available analytical technigues

against the following SVHC related documents published by ECHA:

http:ifecha. europa . ew'weh/guesticandidate-list-table (Candidate list)

http:ifecha. europa.ewproposals-to-identify-substances-of-very-high-concern-previous-

consultations?p p id=substancetypelist WAR substanceportiet&p p lifecycle=0&p p state=normal&p p mode
=viewd col id=column-1& col =2& col count=4& substance lis

{Proposals to identify 3VHC consulations)

This list is under evaluation by ECHA and may subject to change in the future.

2. In accordance with Regulation (EC) No 1907/2006, any producer or importer of articles shall notify ECHA, in
accordance with paragraph 2 of Aricle 7, f a substance meeis the criteria in Aricle 57 and is idenfified in
accordance with Arficle 58(1) of the Reguiation, if (a) the substance is present in those aricles in quantities

fotaling over one tonne per producer or importer per year, and (b) the substance is present in those articles above
a concentration of 0.1 % weight by weight (w/wi.

3 Artcle 33 of Regulation (EC) No 1907/2006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Article 59(1) in a concentration above 0.1 % weight by
weight (wiw) shall provide the recipient of the arficle with sufficient information, available to the supplier, to allow
safe use of the anticle including, as a minimum, the name of that substance in the Candidate List.

4 3GS adopts the interpretation of ECHA for SVHC in arlicle unless indicated otherwise. Defail explanation is
available at the following link:

htip-itwehstage contribute sgs neticorpreach/documents/SGS-CTS SVHC-paper-EN-11 pdf
5. Test results in this report are based on the tested sample. This report refers to testing resuit of composite matenial

group by equal weight proportion. The matenal in each compaosite test group may come from one article.
6. Ifa SVHC is found over the reporting fimit, client is suggested to identify the component which contains the SVYHC
and the exact concentration of the SWYHC by requesting further guantiiative analysis from the laboratory.

Thic gooumsnt i kousd by the Company cubjsot to Ho Gensral Conciilonc of Servios pricisc owverisal, avaiabis on meguect or acosccibés at fitp-eesw coc oo Tasmc-snd-
Conditions acpr_and, for slsstronio format documents, cubject te Terme and Condiflonc for Elscironio Dosumentc b www.cgc somtsrmc s documant iim, Attsntlon ko drawn to the
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Ref. No : N 6125 C_Rev.3

(F1°] A O[3

SM HI-TECH

SGS

Test Report

Test Resuli(s)

No. F690101/LF-CTSAYGU15-04572

Issued Date: 20150713

Page 3 of 20

Concentration Reporting e
Substance NMame CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chloro
{Short Chain Chlorinated 85535-84-8 287-476-5 N.D. 0.05 PBT
Paraffins)
Anthracene 120-12-7 204-3711 N.D. 0.05 PBT
Toxic for
Benzyl butyl phthalate (BBF) 85-68-7 201-622-7 N.D. 0.05 Reproduction
Bis{2-ethylhexyl)phthalate R R Toxic for
(DEHP) 17-81-7 204-211-0 N.D. 0.05 Reproduction
Bis(tributyltin)oxide 56-35-9 200-268-0 N.D. 0.05 PBT
Carcinogen
Cobalt dichloride* T646-79-9 231-585-4 N.D. 0.005 Toxic for
Reproduction
4 A-Diaminodiphenyimeathane 101-77-9 202-974-4 MN.D. 0.05 Carcinogen
Diarsenic pentaoxide* 1303-28-2 215-116-9 M.D. 0.005 Carcinogen
Diarsenic trioxide* 1327-53-3 2154814 MN.D. 0.005 Carcinogen
Dibutyl phthalate (DEP) 84.74-2 201-5574 ND 0.05 Ty
P e i Reproduction
Hexabromocyciododecans 25637-00-4
{HBCDD) and all major 3194-55-6 247-148-4
diastereoisomers identified (134237-51-7, 591-595.9 N.D. 0.05 PET
{a-HBCDD, B-HBCDD, 134237-50-6, -
y-HECDD) 134237-52-8)
Carcinogen
Lead hydrogen arsenate® Fre4-40-9 232-064-2 MN.D. 0.005 Toxic for
Reproduction
Sodium dichromate’ S shE 1 C:mgogsn
{Sodium dichromate, 7789-12-0 234-190-3 M.D. 0.005 T 'gfo
dehydrate) Dilprey oxic for
Reproduction
B-tert-butyl-2 4, 6-trinitro-m- T 2
xylene (musk xylene) 81-15-2 201-325-4 N.D. 0.05 vPvB
Triethyl arsenate® 15606-95-3 427-T00-2 M.D. 0.005 Carcinogen
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Substance Name CAS number EC number Concentration Rgpc_:rtiqu Classification
(%a) Limit (%2)
Di-isobutyl phthalate(DIBF) 84-69-5 201-553-2 N.D. 0.05 Toxic for Reproduction
2 4-Dinitrotoluene 121-14-2 204-450-0 N.D. 0.05 Carcinogen
Tris{2-chloroethyl) ! Iy . )
phosphate 115-96-8 204-118-5 MN.D. 0.05 Toxic for Reproduction
. PBT. vPvB
Anthracene oil 90640-80-5 292-602-7 N.D. 0.05 Carcinogen
Anthracene oil, PBT, vPvB
anthracene paste; G91995-17-4 205-278-5 MN.D. 0.05 Carcinogen
distn. Lights Mutagen
Anthracene oil, PET, vPvB
anthracens paste, 91595-15-2 205-275-9 N.D. 0.05 Carcinogen
anthracene fraction Mutagen
. FET, vPvEB
mgg:r’::ﬂ; 90640-82-7 202-604-8 ND. 0.05 Carcinogen
Mutagen
g PET, vPvB
’”‘2;”’3“'3”‘9 o, b 00640-816 | 2025032 N.D. 0.05 Carcinogen
anthracene pas Mutagen
Coal tar pitch, iy " £ PBT, vPvB
high temperature Ry o207 N .0 Carcinogen
Lead sulfochromate yellow Carcinogen
{C.L. Pigment Yellow 34)* 1344-37-2 2156931 N.D. 0.005 Toxic for Reproduction
Lead chromate molybdate :
z Carcinogen
?;i;}rfe red (C.I. Pigment Red | 12656G-85-3 235-T50-9 N.DO. 0.005 Toxic for Reproduction
" Carcinogen
Lead chromate T758-97-6 231-846-0 N.D. 0.005 Toxic for Reproduction
) Carcinogen
Acrylamide T9-06-01 201-173-7 N.O. 0.05 Mutagen
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Substance Name CAS number EC number Concentration Reporting Classification
{%o) Limit (%)
. - 10043-35-3 233-139-2 ) .
Boric acid 11113-50-1 2143434 N.D. 0.005 Toxic for Reproduction
N 1330-43-4
Eﬁﬁm S‘Ftrabmte' 12179043 | 2155404 N.D. 0.005 Toxic for Reproduction
1303-96-4
Tetraboron disodium 12267-731 | 2355413 N.D 0.005 Toxic for Reproduction
heptaoxide, hydrate* L - P
Trichloroethylene 79-01-6 201-167-4 N.D. 0.05 Carcinogen
] Carcinogen
Sodium chromate TiT5-11-3 231-889-5 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Ammenium dichromate* 7789-09-5 232-14341 N.D. 0.005 Mutagen
Toxic for Reproduction
Carcinogen
Potassium dichromate* T778-50-8 231-906-6 N.D. 0.005 Mutagen
Toxic for Reproduction
3 i 7 | Carcinogen
Potassium chromate 7789-00-6 232-140-5 N.D. 0.005 Mutagen
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Concentration | Reporting . .
Substance Name CAS number EC number %) Limit (%) Classification
. Carcinogen
Cobalt(ll) sulphate 10124-43-3 233-334-2 N.D. 0.005 Toxic for Reproduction
. ] ~ Carcinogen
Cobalt{ll) dinitrate 10141-05-6 233-402-1 N.D. 0.005 Toxic for Reproduction
. a. i Carcinogen
Cobalt(ll) carbonate 513-79-1 208-169-4 N.D. 0.005 Toxic for Reproduction
) N Carcinogen
Cobalt(ll) diacetate 71-48-7 200-755-8 N.D. 0.005 Toxic for Reproduction
2-Methoxyethanal 109-86-4 203-T13-7 N.D. 0.05 Toxic for Reproduction
2-Ethoxyethanol 110-80-5 203-804-1 M.D. 0.05 Toxic for Reproduction
. I ) Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium trioxide and
their oligomers:
; : 7738-94-5 231-801-5
Chromic acid :
Dichsovic acd 13531?-58-2 235—1?31—5 N.D. 0.005 Carcinogen
Oligomers of chromic
acid and dichromic
acid
1-methyi-2-pyrrolidone 872-50-4 212-828-1 MND. 0.05 Toxic for Reproduction
Z-gthoxyethyl acetate 111-15-9 203-835-2 N.D. 0.05 Toxic for Reproduciion
1,2-benzenedicarboxylic
acid, di-C6-8-branced alkyi 71888-89-6 276-158-1 N.D. 0.05 Toxic for Reproduction
esters, CT-rich
1,2-benzenedicarboxylic
acid, di-C7-11-branched and 68515-42-4 271-084-6 N.D. 0.05 Toxic for Reproduction
linear alkyl esters
. Carcinogen
1,2 3-trichloropropans 96-13-4 202-486-1 N.D. 0.05 Toxic for Reproduction
: TB03-57-8 ;
Hydrazine 202-01-2 206-114-9 N.D. 0.05 Carcinogen
Strontium chromate* 77858-06-2 232-142-6 M.D. 0.005 Carcinogen
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Concentration | Reporting . .
Substance Name CAS number EC number (%) Limit (%) Classification
1,2-Dichloroethane 107-06-2 203-458-1 N.D. 0.05 Carcinogenic
2,2-dichloro-4,4'- } _G4 8- i i
methylenedianiine (MOCA) 101-14-4 202-918-59 N.D. 0.05 Carcinogenic
2-Methoxyaniline . .
o-Anisidine a0-04-0 201-863-1 M.D. 0.05 Carcinogenic
Equivalent level of
4-{1,1,3, 3-tetramethylbutyl) ! 3 concem having probable
phenol, (4-tert-Octylphenol) 140-659 2054262 N.D. 0.05 serious effects to the
environment

Aluminosilicate Refractory 650-017-00-8 ) £ . .
Ceramic Fibres* (RCF) (Index no.) N.D. 0.005 Carcinogenic
Arsenic acid* T778-39-4 231-801-9 M.D. 0.005 Carcinogenic
Bis{2-methoxyethyl) ether 111-96-6 203-924-4 N.D. 0.05 Toxic for reproduction
Bis(2-methoxyethyl) 117-82-8 204-212-5- ND. 0.05 Toxic for reproduction
phthalate
Calcium arsenate® Ti78-441 231-904-5 M.D. 0.005 Carcinogenic
Dichromium tns{chromate)* 24613-89-6 246-356-2 MN.D. 0.005 Carcinogenic
Formaldehyde, oligomeric
reaction products with aniline | 25214-70-4 500-036-1 ND. 0.05 Carcinogenic
(technical MDA}
Lead diazide* 13424-46-9 236-542-1 N.D. 0.005 Toxic for reproduction
Lead dipicrate* 6477-64-1 225-335-2 N.D. 0.005 Toxic for reproduction
Lead styphnate* 15245-44-0 239-200-2 ND. 0.005 Toxic for reproduction
N dRmitiyiacetmide 127-195 204-826-4 ND. 0.05 Toxic for reproduction
{DMALC)
Pentazinc chromate . :
octahydroxide® 408663-84-5 256-418-0 N.D. 0.005 Carcinogenic
Phenolphthalein 77-09-8 201-004-7 MND. 0.05 Carcinogenic
Potassium hydroxyocta- T L ; :
SRR SR Tl 11103-86-9 234-32%-8 N.D. 0.005 Carcinogenic

: . % Carcinogenic
Trilead diarsenate i687-31-8 222-07%-5 N.D, 0.005 Toxic for reproduction
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Concentration Repaorting . .
Substance Name CAS number EC number (%) Limit (%) Classification

Zirconia Aluminosilicate
Refractory Ceramic Fibres Eﬁ?,l_é]gj ;I%D;S - MN.D. 0.005 Carcinogenic
(Zr-RCF)* :
1,2-bis(2-methoxyethoxy) . i
ethane (TEGDME: triglyme) 112-48-2 203-977-3 M.D. 0.05 Toxic for reproduction
1,2-dimethoxyethane;
ethylene glycol dimethyl 110-71-4 203-794-9 MN.D. 0.05 Toxic for reproduction
ether (EGDME)
Diboron trioxide* 1303-86-2 215-125-8 N.D. 0.005 Toxic for reproduction
Formamide 75127 200-842-0 N.D. 0.05 Toxic for reproduction
Lead(ll) 17570-76-2 401-750-5 M.D. 0.005 Toxic for reproduction

bis(methanesulfonate)*
TGIC{1,3,5-4ris {(oxiranyl
methyl}-1,3,5-triazine- 2451-62-9 219-514-3 N.D. 0.05 Mutagenic
2.4 6{1H,3H, 5H)-trione)
B-TGIC (1,3, 5-tris[(25 and
2R)-2, 3epoxypropyll-1,3.5-
triazine-2. 4 6-(1H,3H,5H)-
trione)**

4 4"-bis(dimethylamino)
benzophenone (Michler's G0-04-8 202-027-5 N.D. 0.05 Carcinogenic
ketone)

NN, N N'-tetramethyl-4,4'-
methyienedianiling {Michlers 101-61-1 202-959-2 M.D. 0.05 Carcinogenic
base}

[4-[4 4'-bis(dimethylamino)
benzhydnyidene]cyclohexa-

2 5-dien-1-ylidene] Ea20 MEH3G N.D. 0.05 Carcinogenic
dimethylammonium

chioride (C.I. Basic Violet 3)
[4-[[4-anilino-1-naphthyl][4-
{dimethylamino}phenyflmeth
ylene]cyclohexa-2, 5-dien-1- 2580-56-5 218-0943-5 MN.D. 0.05 Carcinogenic
yiidene] dimethylammonium
chioride {C.1. Basic Blue 26)
a,0-Bis[4-(dimethylamino)
phenyil-4 (phenylamino)

509653-74-6 423-400-0 N.D. 0.05 Mutagenic

naphthalene-1-methanol 6786-33-0 229-851-8 N.D. 0.05 Carcinogenic
{C.I. Solvent Blue 4)
4 4-his(dimethylamino}-4"- E61-41-1 209-218-2 N.D. 005 Carcinogenic

{methylaminojtrityl alcohol
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Concentration Reporting . )
Substance Name CAS number EC number (%) Limit %) Classification
Bis(pentabromophenyl) ether Y ) PBT
(DecaBDE) 1163-19-5 214-604-9 N.D. 0.05 VPVB
z;‘;t"msaﬂ“"m'demm'c 72620-94-8 | 276-745-2 N.D. 0.05 vPvB
Tncosafliorododecanolc 307-55-1 206-203-2 N.D. 0.05 VvPVB
hemicosaflioroundecanole 2058948 | 218-165-4 N.D. 0.05 VPVB
;_?i‘;t““"s“ﬂ”“me""ade"’“"”i“ 376-06-7 206-803-4 N.D. 0.05 vPVB
4-{1,1,3, 3-tetramethylbutyl)
phenol, ethoxylated - Equivalent level of
covering well-defined _ _ ND 0.05 concem - probable
substances and UVCEB - . serious effects on the
substances, polymers and environment
homologues
4-Nonylphenol, hranched
and linear — substances with
a linear a_ndh_}r branched
oyl cauvalnt vl o
. i concem - probable
bound in position 4 to - - N.D. 0.05 Sl el o T
phenol, covering also UVCE- drronmsnt
and well-defined substances
which include any of the
individual isomers or a
combination thereof
Equivalent level of
Diazene-1,2-dicarboxamide oo v concem - probahle
(C,C'-azodi(formamide)}) LES L 295506 ND. 005 serious effects on
human health
Cyclohexane-1,2- Equivalent level of
dicarboxylic anhydnde e s concem - probable
(Hexahydrophthalic Baard 20153 it e serious effects on
anhydride - HHPA) human health
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Concentration Reporting L
Substance Name CAS number EC number (%) Limit (%) Classification
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25550-510, 2470941, )
methyiphathalic anhyaride, | 19438-60-0, | 243-072-0, oAt ey o
Hexahydro-1- 48122-14-1, 256-356-4, N.D. 0.05 Serious ef?ects on
methylphathalic anhydride, 57110-29-9 260-566-1
human health
Hexahydro-3-
methylphathalic anhydride
Toxic for reproduction
equivalent level of
! ) concem -probable
Methoxy acetic acid 625-45-6 210-894-6 M.D. 0.05 serious effects an
human health and the
environment
1,2-Benzenedicarboxylic
acid, dipentylester, hranched 84777-06-0 284-032-2 M.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthalate (DIPF) G05-50-5 210-088-4 M.D. 0.05 Toxic for reproduction
N-pentyl-isopentylphtalate - - N.D. 0.05 Toxic for reproduction
1,2-Diethoxyethane 629-14-1 211-076-1 N.D. 0.05 Toxic for reproduction
M, N-dimethylformamide; oy Toxic for reproduction
dimethyl formamide 68-12-2 200-679-5 N.D. 0.05
Dibutyltin dichloride (DBT) $83-18-1 211-670-0 N.D. 0.05 . O e eI
Acetic acid, lead salt, basic® | 51404-69-4 | 257-175-3 ND. 0.005 i et
Basic lead carbonate (trilead Toxic for reproduction
bis{carbonate)dinydroxide)* 1319-46-6 215-290-6 N.D. 0.005
Lead oxide sulfate (basic . .
jead sulfate)* 12036-76-9 234-853-7 M.D. 0.005 Toxic for reproduction
[Phthalatol2-)]dioxotrilead 3 4 Toxic for reproduction
(dibasic lead phthalate)* 6a011-06-9 273-688-5 N.D. 0.005
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Substance Name CAS number EC number Cnnr.?ght}ration T_?E_I?tr:g,:? Classification

Dioxabis(stearato)trilead* 12578-12-0 235-702-8 ND. 0.005 Toxic for reproduction
Fatly acids, C16-18, lead 01031-628 | 202-966-7 ND. 0.005 Toxic for reproduction
Lead bis(tetrafluoroborate * 13814-96-5 237-486-0 M.D. 0.005 Toxic for reproduction
Lead cyanamidate® 20837-86-3 2440739 ND. 0.005 Toxic for reproduction
Lead dinitrate* 10099-74-8 233-245-9 N.D. 0.005 Toxic for reproduction
Lead oxide (lead monoxide )* 1317-26-8 215-267-0 M.D. 0.005 Toxic for reproduction
Lead tefroxide (orange lead)* | 1314-416 215-2356 ND. 0.005 Toxic for reproduction
Lead titanium trioxide* 12060-00-3 235-038-9 N.D. 0.005 Taoxic for reproduction
'E}i?;’;—'m“‘“m Zirconkn 12626-81-2 | 2357274 ND. 0.005 Taxic for reproduction
Eﬁmﬁgf GBI 12065-006 | 2350677 N.D. 0.005 Toxic for reproduction
Ee"'lrlgfq’},"‘re' antEnory lead 8012-00-8 232-382-1 ND. 0.005 Toxic for reproduction
ﬁgﬂg?“d- barium salt, lead- | gozas 79 | 272.2715 ND. 0.005 Toxic for reproduction
Silicic acid, lead sait* 11120-22-2 234-363-3 N.D. 0.005 Toxic for reproduction
3;5*2“8‘2295 ALl 53 62229-08-7 263-467-1 ND. 0.005 Toxic for reproduction
Tetraethmylead* 78-00-2 201-075-4 N.D. 0.005 Toxic for reproduction
Tetralead trioxide sulphate” 12202-17-4 235-380-9 M.D. 0.005 Toxic for reproduction

Mor ool sl Bucelloprcurt syt ey hotaimgesan ol e ot i s bl s b g e g o
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Substance Name CAS number EC number Cuncer!lralion Ri_}pc_nrting Classification
(%a) Limit (%)
Trilead dioxide phosphonate* 12141-20-7 235-252-2 M.D. 0.005 Toxic for reproduction
Furan 110-00-5 203-T27-3 M.D. 0.05 Carcinogenic
Propylene oxide; 1,2- . )
epoxypropane: 75-56-9 200-879-2 N.D. 0.05 C;ﬁ;”gﬁi’l":
methyloxirane g
. Carcinogenic
Diethyl sulphate 64-67-5 200-589-6 N.D. 0.05 Mutagenic
Dimethyl sulphate T7-78-1 201-058-1 MN.D. 0.05 Carcinogenic
3-ethyl-2-methyl-2-{ 3- B ) . )
methylbutyl)-1, 3-axazolidine 143860-04-2 421-150-7 MN.D. 0.05 Toxic for reproduction
Dinoseb 88-85-7 201-861-7 M.D. 0.05 Toxic for reproduction
4 4'-methylenedi-o-toluidine 838-88-0 212-658-8 MN.D. 0.05 Carcinogenic
. = T Carcinogenic
4 A'-oxydianiline and its salts 101-80-4 202-977-0 MN.D. 0.05 Mutagenic
4-Aminoazobenzene; ' :
4-Phenylazoaniiine 60-09-2 200-453-6 MN.D. 0.05 Carcinogenic
4-methyl-m-
phenyienediamine (2 4- 95-80-7 202-453-1 MN.D. 0.05 Carcinogenic
toluene-diaming)
G-methoxy-m-toluidine 120-71-8 204-419-1 ; :
(p-cresidine) N.D. 0.0s Carcinogenic
Biphenyl-4-ylamine 92-67-1 2021771 N.D, 0.05 Carcinogenic
o-aminoazofoluene 947-56-3 202-591-2 N.D. 0.05 Carcinogenic
o-Toluiding; 2-Amincioluens 95-53-4 202-429-D MN.D. 0.05 Carcinogenic
M-methylacetamide 79-16-3 201-18246 MN.D. 0.05 Toxic for reproduction
1-bromopropans; s . ) k
n-propyl bromide 106-84-5 203-445-D M.D. 0.05 Toxic for reproduction

Thic dooument i lccusd by the Company cubjeot to i Gansral Conaffiont of Ssrvios prinfsd owsrisal avaisbis on mouact or ssoscolble af NiEp-resew coc somsnTarme-snd.
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Substance Name CAS number EC number Concentration Rgp[_:rting Classification
(&) Limit (%)
Cadmium 7440-43-5 231-152-8 N.D. 0.005 Carcinogenic
Cadmium oxide* 1306-19-0 215-146-2 N.D. 0.005 Carcinogenic
Dipentyl phthalate (DPF) 131-18-0 205-017-8 N.D. 0.05 Toxic for reproduction

4-Monylphenaol, hranched
and linear, ethoxylated
[substances with a linear
and/or branched alkyl chain
with a carbon number of 9
covalently bound in position
4 to phenol, ethoxylated - - N.D. 0.05
covering IUVCE- and well-
defined substances,
polymers and homologues,
which include any of the
individual isomers andfor
combinations thereof]

Equivalent level of
concem having
probable serious effects
to the environment

Ammonium

pentadecafluorooctanoate 3325-26-1 223-3204 N.D. 0.os Toxic for reproduction
{APFO)

Pentadecafluorooctanaic ; :
acid (PFOA) 335671 206-397-9 N.D. 0.05 Toxic for reproduction

This dooument k& ksuesd by the Company cubject to He General Condftlons of Servioe prinfed overleal, avaliable on mguest or scosculbie ot hifp.‘wew §0c comisnTerme-and-
Candittons_sspx_arad, for sisctronlo format decuments, cubjest to Terme and Condittons for Elestronls Dosumsnts at WWwW.EgE. comitsrme_s-documsent him, Attentlon ks drawn to the
Nmitation of Gabliity, IndemnPfoaticon and judcdiotion leswess definad therein. Any holder of this dooument Ie adviced that Informadicn oontained hareon reflecds the Company's findings af
the fima of i Intersention only and within the Smite of Cllants nchuotions, il'uul.Tm Company's cole responcibi#y s to s Cliend and thic dooument does not exoneraie parttes fo a
rancaotion from exeroicing all ikedr righis 2nd cbilgations undar the nis. This d it pannot be reprodused scospt in full, witheood prior written approval of the
Company. Any unsuthorzed aferation, forgery or falcMioation of the contsnt or appeaasmance of this doosument ks unfawtul and offsndens may be procsoutsd bo the Pullest sxtent of the
law. Unlass otheraics ciabed the reculte chown in thic tesd report refier ondy fo the campleds).
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Concentration Reporting . .
Substance Name CAS number | EC number (%) Limit (%) Classification
Dihexyl phthalate B84-75-3 201-559-5 N.D. 0.05 Toxic for reproduction
Trixylyl phosphate 25155-231 246-677-8 N.D. 0.05 Taoxic for reproduction
Imidazolidine-2-thione; . i
2 imidazoline-2-thiol 896-45-7 202-506-9 MN.D. 0.05 Toxic for reproduction
Disodium 4-amino-3-[[4'-[(2 4-
diaminophenyljazo][1,1'-
biphenyl]-4-yllazo] -5-hydroxy- . )
6-(phenylazojnaphthalene- 1937-37-7 217-T10-3 MN.D. 0.05 Carcinogenic
2, 7-disulphonate (C.I. Direct
Black 38)
Disodium 3,3-[[1,1-hiphenyl]-
4 4'diyibis(azo)]bis(4-
aminonaphthalene-1- 573-58-0 208-358-4 MN.D. 0.05 Carcinogenic
sulphonate) (C.1. Direct Red
28)
Carcinogenic
Equivalent level of
; e concem having
Cadmium sulphide 1306-23-6 215-147-8 M.D. 0.005 probable serious
effects o human
health
Lead di(acetate)* 301-04-2 206-104-4 N.D. 0.005 Toxic for reproduction

Thic dooument k& lesued by the Company cubjeot to Hs General Condilone of Service printed overleaf, avallable om reguect or scoscalbde at hifpo*www 506 comienTerme-and-
Condifons sspx_and, for slsstronle fermat documents, cubjoct to Terme and Conditions for Elsstronls Dosumsnts at WwwWEgE. somtsrme_s-documsnt him, Attentlon ks drawn to the
Im#aton of Bablitty, Indemnifloaticn and juricdiotion lcowec defined thersin. Any holder of this dooument le adviced that Informetion oontained hereon refiecdc the Company's findinge af
the time of Hs Intervention only and within the Bl of Cllents Incbuctions, irum.'ﬁw Company's cole eponcibi#y s to s Clisnt 2nd thic dooument does not exoneraie parttes foa
trancaction from exeroicing all ikedr rights and cbilpaticns under the s, This d it pannot be reprodused sxospt in full, witteood prior written approval of the
Company. Any unasuthorized aferation, forgery or falcHisation of the content or appearance of thic dosument ke unlawful and offenders may be proceoutesd to the fullest sxtent of the
law. Unlacs othersics cialed the recults chown in thic tsct report refer ondy to fhe campisicl
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Substance Name CAS number | EC number Concentration Reporting Classification
(%) Limit (%)
1,2-Benzenedicarboxylic acid,
dihexyl ester, branched and 68515-50-4 271-093-5 N.D. 0.05 Toxic for reproduction
linear
Carcinogenic
Mutagenic
Toxic for Reproduction
. - . Equivalent level of
Cadmium chloride 10108-64-2 233-296-7 N.D. 0.005 concem having
probable serious
effects to human
health
Sodium perborate*; ~ 2391729 " '
perboric acid, sodium salt* 9343900 N.D. 0.005 Toxic for reproduction
Sodum peroxometaborate® T632-04-4 231-556-4 N.D. 0005 Towxic for reproduction

Thic dooument k& ksued by the Company cubjeot to He General Condflone of Service prinfed overieafl, avalable on mguect or acoscalbde ot hifp.“wew §0c comienTerme-and-
Condifons sspr_gnd, for slsotronio format decuments, cubjest to Terme and Condifions for Elzsironio Dosumsnts at WAW.EPE . comtsrme_s-dooument him, Attentlon ks drawn to the
im#aton of Sablitty, Indemnifloation and juricdliofion Isswes defined thersin. &ny bolder of this dooument e adwiced that Information oontained hereon refiesdc the Company's findings af
the fima of s Infervention only ard within the Bmits of Citent's Inctnucbions, it m:.l.ﬂw Company's cole responcibidy I to e Cllend and this dooument does not exoneraie parties fo a
trancaction Fom exeroicing all ihedr rights and chilgations undar ke fr nis. This o t oannot be reproducsed sxcoespt in full, withood prior weStten approval of the
Company. Any unauthorzed aleration, forgsry or falcHioation of the content or appearancs of this dooument b uniawful and offenders may be proceoutsd to the fullect sxtent of e
law. Unlass otherwics ciated {he recults shown in thic tesd report refer ondy fo fhe campisic).
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Substance Name CAS number | EC number Concentration Rgp[_:rting Classification
{%a) Limit (%)
2-benzotriazol-2-yl-4 6-di-tert- FBT
butylphenol (UV-320} 3B46-71-7 223-346-6 N.D 0.05 VPVB
2-(2H-benzofriazol-2-yl)-4 6- FET
ditertpentylphenol (UV-328) 25973551 | 247-384-8 ND 0.05 VPVB
2-ethylhexyl 10-ethyl-4 4-
dioctyl-T-0x0-8-0xa-3,5-dithia- . .
4-stannatetradecanoate 15571-58-1 238-622-4 N.D 0.05 Toxic for Reproduction
(DOTE)
Reaction mass of 2-ethylhexyl
10-ethyl-4, 4-dioctyl-7-oxo-8-
oxa-3,5-dithia-4-
stannatetradecanoate and 2-
ethylhexyl 10-ethyl-d-[[2-[(2-
ethylhexyljoxyl-2- - - N.D 0.05 Toxic for Reproduction
oxoethyljthio]-4-octyl-7-0x0-8-
oxa-3,5-dithia-4-
stannateiradecancate
(reaction mass of DOTE and
MOTE)
Carcinogenic
Mutagenic
Toxic for Reproduction
: - Equivalent level of
Cadmium fluoride TT90-79-6 232-22240 N.D 0.005 concem having
probable serious
effects to human
health
Carcinogenic
Mutagenic;
Towic for Reproduction
: 10124-36-4; Equivalent level of
Cadmium sulphate 31119535 233-331-6 MN.D 0.005 concem having
prabable serious
effects to human
health

This dooument & lesued by the Company cubjeot to He General Condilone of Service printed overleaf, avallable om reguest or scoscalble ot hifpo wew s0c somienTeame-ang-
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FO55 Version 7



. (F1°] A O[3

Ref. No : N 6125 C_Rev.3 SM HI-TECH

SGS

Test Report  no.res0101LF-CTsAYGU15.04572 Issued Date: 2015.07. 13 Page 17 of 20

Concentration Reporting

Substance Mame CAS number | EC number Classification

(%) Limit (%)
1,2-benzenedicarboxylic acid,
di-CE-10-alkyl esters; 1,2-
benzenedicarboxylic acid, ) .
mixed decyl and hexyl and 68515-51-5 271-094-0 ND. 0.05 Toxic for Reproduction

68648-93-1 272-0131 (Arficle 57 c)

octyl diesters with = 0.3% of
dihexyl phthalate (EC No.
201-5558-5)
B-sec-butyl-2-(2 4-
dimethylcyclohex-3-en-1-yi)-5-
methyl-1,3-dioxane [1], 5-sec-
butyl-2-(4,6-dimethylcyclohex-
3-en-1-yl)-5-methyl-1,3- - - MN.D. 0.05 vPvB (Article 57 )
dioxane [2] [covering any of
the individual isomers of [1]
and [2] or any combination
therecf]

Thic doourssnt b kcusd by the Compeany cubjsot to e Gensral Concitiont of Tsrvios printsd overieal, avalsbis on reguect or scoscolbie af nitooreew oo gooneniTarmE-Snd-
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Test Report  no. Fesnt101/LF-CTSAYGU15.04572 Issued Date: 2015.07.13  Page 18 of 20

Note:

1. RL = Reporting Lirnit

2. N.D. = Not detected (lower than RL)
MN.A. = Not applicable for respective material type.
The submitted sample was found fo contain significant amount of specific element(s) of SWHC. Upon further test
venfication and also information provided from client, the possibility that the element(s) content originate from
SVHC is very unlikely, even though their presence cannot be exciude entirely. It may be assumed that the detected
element({s) have a non-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with 67/548/EEC and Regulation (EC)

MNo 180772006 For detail information, Detail explanation is available at the following link:

http:/fecha europa euw'webiguesticandidate-list-tahle (Candidate list)

http:ffecha europa euwproposals-to-identify-substances-of-very-high-concern-previous-

consultations?p p id=substancetypelist WAR substanceportlet&p p lifecycle=0&p p state=normal&p p mode
=view&p p col id=column-1&p p col pos=2&p p col couni=4& subsiancetypelis

{Proposals to identify SYHC consulations)

4. *The test resuli is based on the calculation of selected element(s) / marker|{s) and to the worsi-case scenario. For

detail information, please refer fo the SGS REACH website: www reach sgs com/substance-of-very-high-concem-

analysis-information-page htm
The client is advised to review the chemical formulation to ascertain above metal substances present in the article.

RL = 0.005% is evaluated for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromium(1), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum RE=0.0005%
0.1% (wiw) = 1,000 ppm = 1,000 mag/kg

5 *.B-TGIC is one of the isomers for TGIC compounds and hence, tested together. The reporied test result is based
the proposed ratio as according to ECHA dossier.

Thic dooument i ksued by fhe Company cubject to He GBensral Condilonc of Esrvice prinded overleal. avallable on reguest or acoscclble af hitp-Uwew cog oomismTasmp-and-
Condifons aspx ard, for slsstronio format documents, cubject bo Terme and Condiflonc for Elsctronte Documentc ab www. o comitsrme_s-dosument him, Attention k drewn to the
Imstation of Nablity, and Iscoet definad thersin. Any halder of thic dooument le adwicsd that Informatlon oontainsd herson reflacis the Company's findings 21
tne fime of its Interaention only and within the Bmis of Clients incmaotions, If any. The Company's Gole recponcibilty ic to i Cland and thic dooement does not exonerais parties to a
rancaction from exeroising all ikelr rights and gations under he ic. This t oannot be reproduced exeept in full, wibow prior weitben approval of the
Company. Any unauthodzed aferation, forgery or falcHoation of the content or app of this d nt ks and may ba pro rbed to the fullest sxient of the
law. Unlecc otherwice ciated the recultc chown in thic tact report reter oniy to the campis{c).
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Test REpD!‘t No. F690101/LF-CTSAYGU15-04572 issued Date: 2015.07.13  Page 19 of 20

e as Received ;

Picture of Samp

= End of Report ™
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Test Report  no.reo0101LF-CTSAYGU15-04572 Issued Date: 2015.07. 13 Page 20 of 20
Appendix A

Classification Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Carcinogen Substances known to be carcinogenic to man. There is sufficient evidence to establish a causal
Category 1: association between human exposure to a substance and the development of cancer.

Carcinogen Substances which should be regarded as if they are carcinogenic to man. There is sufficient
Category 2: evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.
Generally on the basis of:
- appropriate long-term animal studies
- other relevant information.

Mutagen Substances known to be mutagenic to man. There is sufficient evidence to establish a causal
Category 1: association between human exposure to a subsfance and heritable genetic damage.

Mutagen Substances which should be regarded as if they are mutagenic to man. There is sufficient
Category 2: evidence to provide a strong presumption that human exposure fo the substance may result in the

development of heritable genetic damage, generally on the basis of:
- appropriate animal studies,
- other relevant information.

Toxic to Substances known to impair ferdilty in humans. There is sufficient evidence to establish a causal
Reproduction relationship hetween human exposure fo the substance and impaired fertility.
Categary 1: Substances known to cause developmental foxicity in humans. There is sufficient evidence to
esfablish a causal relationship between human exposure to the substance and subsequent
developmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair ferility in humans. There is sufficient
Reproduction evidence to provide a strong presumption that human exposure o the substance may result in
Category 2: impaired fertility on the basis of:

- clear evidence in animal studies of impaired ferility in the ahsence of toxic effects, or, evidence
of impaired fertility ccourming at arcund the same dose levels as other toxic effects but which is not
a secondary nonspecific consequence of the other toxic effects,
- other relevant information.
Substances which shouid be regarded as if they cause developmental toxicity to humans. There
is sufficient evidence to provide a strong presumption that human exposure to the substance may
result in developmental toxicity, generally on the basis of:
- clear results in appropriate animal studies where effects have heen observed in the ahsence of
signs of marked matemal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific consequence of the other toxic effects,
- other relevant information.

PBT & vPvB:  Substances which are persistent, bicaccumulative and toxic (PBT) or very persistent and very
bioaccumulative (vPvEB) pose a particular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be established with sufficient
reliability.
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