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Sample Description ﬁifﬁ[[[ﬁi_
One (1) group of submitted samples said to be :
P IR B Ty AR

Sample Description : High Power Current Sensing Resistor-CS series
i £

Style / Item No. : 0805. 1206. 2010. 2512. 2725, 2728. 2817. 4527
e B

Date Sample Received : May 03, 2018

I T 1]

Date Test Started : May 03, 2018

B ARIRRE 130

Test Conducted J[Z4Eh = :
As requested by the applicant, for details please refer to attached pages.

ORISR It LI I,

Authorized by:
On Behalf of Intertek Testing Servicp§st: /o
Taiwan Limited
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Test Conducted Jz[" [ :

Test Result Summary JHjZ5dE ]

Number

TWNC0069103151

Test Item
HIEEEE!

c
>
=

=N

Test Method
HIEE

Result 5

Black electronic
component (mixed all

parts)

Heavy Metal i & &

Cadmium (Cd) Content

A E
¥ Fl;l

With reference to IEC 62321-
5: 2013, by microwave or acid
digestion and determined by
ICP-OES.

¥ IEC 62321-5: 2013 - I') #%~
PR PRI (2RI A 2]
e A TR S
P i
SiFT e

ND

Lead (Pb) Content

v

ppm

With reference to IEC 62321-
5: 2013, by microwave or acid
digestion and determined by
ICP-OES.

2 IEC 62321-5: 2013 - I') #%~
PR PRI (3R A 2]
B £ R AN R
P i
SiFT e

34

Mercury (Hg) Content

= 5N EI

7J<|g'l§|

ppm

With reference to IEC 62321-
4:2013+AMD1:2017, by
microwave or acid digestion
and determined by ICP-OES.
¥ IEC 62321-4:2013+AMD
1:2017 » I') i i pifledfl) (= 3
Tt B e £ TR

ND

Antimony (Sb) Content
@Jﬁé%

ppm

With reference to USEPA 3052,
by microwave digestion and
determined by ICP-OES.

524 USEPA 3052 » I') f5pdif (=
T H R R Fﬁ' i T{“’FLQ' 5B Ff
KR -

ND

Chromium VI (Cr®*) Content
A

f

ppm

With reference to IEC 62321-
7-2: 2017, organic solvent was
used to dissolve or swell
sample matrix, followed by
alkaline digestion and
determined by UV-Vis
Spectrophotometer.

%4 TEC 62321-7-2:2017 > I']
ERTI (UL T
IS Rl SRR P
i e T

ND
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Number TWNC00691031S1
ﬁ&f gl
Test Conducted J[Z|" JFL, :
Result si#
Test Item m Test Method Black electronic RL
WIS b I component (mixed all T
parts)

Polybrominated Biphenyls (PBBs) %15 %%
Monobrominated Biphenyls '
(MonoBB) 5 Tt ppm ND >
Dibrominated Biphenyls
(DiBB) ié{?%“a%p Y ppm ND >
Tribrominated Biphenyls
(TriBB) = i %% PPM | With reference to IEC 62321- ND >
Tetrabrominated Biphenyls m 6: 2015, by solvent extraction ND 5
(TetraBB) s = PP and determined by GC-MS and
Pentabrominated Biphenyls m further HPLC-DAD confirmation ND 5
(PentaBB) ~ % % pp when necessary.
Hexabrominated Biphenyls m =% IEC 62321-6: 2015 > I'JiK ND 5
(HexaBB) + 15 %% PP | sy 3o 21 A2 55
Heptabrominated Biphenyls P SRR Il AT et
(HeptaBB) * 553 PPM | ey @%{gﬁuﬁdﬁu Bt ot ND >
Octabrominated Biphenyls e ND c
(OctaBB) /" j5 %™ ppm
Nonabrominated Biphenyls
(NonaBB)d%&fﬁ%i ppm ND >
Decabrominated Biphenyl
(DecaBB) { {55 ppm ND >
Polybrominated Diphenyl Ethers (PBDEs) %15 % ik
Monobrominated Diphenyl Ethers '
(MonoBDE) ywsga;az«' e ppm ND >
Dibrominated Diphenyl Ethers
(DIBOE) - 152 Ppm ND >
Tribrominated Diphenyl Ethers m ND 5
(TriBDE) = 5% ik PPM 1 With reference to TEC 62321-
Tetrabrominated Diphenyl Ethers m 6: 2015, by solvent extraction ND 5
(TetraBDE) '35 F 2 ik PP and determined by GC-MS and
Pentabrominated Diphenyl Ethers m further HPLC-DAD confirmation ND 5
(PentaBDE) ~ 15 %4 ik pp when necessary.
Hexabrominated Diphenyl Ethers =% IEC 62321-6: 2015 > I'JIK ND 5
(HexaBDE) + 355 % fif- PP | oy sy 0| S Ao e 27 .55
Heptabrominated Diphenyl Ethers A7 SRR |y SAEA T ND 5
(HeptaBDE) - {5/% % o PPM | gt RN R
Octabrominated Dipheny! Ethers I?i ° ND 5
(OctaBDE) " /5% ik ppm
Nonabrominated Dipheny! Ethers m ND 5
(NonaBDE) -y ik pp
Decabrominated Diphenyl Ether ND c
(DecaBDE) 35’{3%%% k. ppm
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Number TWNCO00691031S1
ﬁ&f gl
Test Conducted J[Z|" JFL, :
Result si# £\
Test Item Unit Test Method Black electronic RL
HIEEEE! f b WIEEF component (mixed all =
parts)
Phthalates #% — F'lfﬂlﬁ
Di(2-ethylhexyl) Phthalate (DEHP)
AR P (2- 44l 1S ppm ND >0
Dibutyl Phthalate
(DBP) #5 ~ pIf%~ ~ fis ppm ND >0
Benzyl Butyl Phthalate Wi .
S~ E [T E] = ppm ith reference to IEC 62321 ND 50
(BBP) s ~ IR 5L i 8:2017, by solvent extraction
Di-(Iso-Nonyl) Phthalate ppm and determined by GC-MS. ND 50
(DINP) zif % = P& T %% IEC 62321-8:2017 » I'|i%
et Pite |y |11 o m
EA T 7t % IF[

Di-(N-Octyl) Phthalate
(DNOP) 3§ ~ Fipt~ 3 i ppm ND 50
Diisobutyl Phthalate (DIBP)

MR P B E'Fhl ppm ND 50
Eolﬁ:gcllic Agmatic Hydrocarbons (PAHs) %ﬁ%&ﬁifif - F—",.’}*a - -
aphthalene % ppm .
Acenaphthylene 7 %% (A) ppm ND 0.2
Acenaphthene 7 (A) ppm ND 0.2
Fluorene %4 (A) ppm ND 0.2
Phenanthrene 7 (A) ppm ND 0.2
Anthracene & (A) ppm ND 0.2
Fluoranthene "~ & (A) ppm ND 0.2
Pyrene X (A) ppm ND 0.2
Chrysene il (V) ppm ND 0.2

Benzo[a]Anthracene # ¥ [a]E With reference to AfPS GS
(W) E PPM | 5014:01 PAK issued by the ND 0.2
Benzo[b]Fluoranthene # ¥ [b]7* ppm German committee on product ND 0.2
B(W) safety (AfPS), by solvent '
Benzo[k]Fluoranthene # 3 [k]7* ppm gxctracstion and determined by ND 0.2
BL(W) -MSs. '
Benzo[j]Fluoranthene % # [jT7- &l =Yl Afps 5 (79 [ AfPS ND 0.2
(W) PPM | GS 2014:01 PAK - I'| el % v -
Benzo[a]Pyrene & ¥ [a]fL (W) ppm | =1 %vﬁ‘%ﬁ’?@%r%‘wéﬁ o ND 0.2
Benzo[e]Pyrene % 3 [e]f (W) ppm ND 0.2
Indeno[1,2,3-c,d]Pyrene ¢+
[1,2,3-c,d]F () i ppm ND 02
Dibenzo[a,h]Anthrancene =~ %
[a,h] (V) ppm ND 0.2
(Bueigmzo[g,h,i]Perylene xF[g,h,i]g= ppm ND 0.2
Sum of (A) = A P(A)A! ppm ND -
Sum of 18 PAHs 18 % PAHs 7l ppm ND --
NIRRT Page 4 of 15
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Number TWNC00691031S1
ﬁ&f gl
Test Conducted J[Z|" JFL, :
Result 5
Test Item Unit Test Method Black electronic RL
HEEFE! [ HEE component (mixed all _
parts)
Halogen Content k% 3 &l
. . ' With reference to EN
Fluorine (F) PPM | 14582:2016 by combustion ND >0
. . bomb with oxygen and
Chlorine (CI) £t PPM | 4etermined by Ton ND 50
. Chromatography.
Bromine (Br) 5 PPM | 54 EN 14582:2016 5 I'] e ND 50
&2 iﬁ" FI [ Fei i~
IOdlne (I) ﬁ[{ ppm 1??0 7‘0‘? Jl!’r'__:_j E T’T]ﬂ7j ND 50
Others &
Perfluorooctane Sulfonates With reference to CEN/TS
Including PFOS, PFOSA, 15968:2010, by solvent
N-Me-FOSA, N-Et-FOSA, extraction and determined by
N-Me-FOSE, N-Et-FOSE ppm | LC-MS-MS. ND 0.01
2 jpat L PFOS, PFOSA, =¥ CEN/TS 15968:2010 - I']
N-Me-FOSA, N-Et-FOSA, ﬁ“ A 20T R AT H R ET
N-Me-FOSE, N-Et-FOSE I
With reference to CEN/TS
15968:2010, by solvent
Perfluorooctanoic Acid extraction and determined by
(PFOA) ppm | LC-MS-MS. ND 0.01
E E—ﬁe’r 24 %4 CEN/TS 15968:2010 - ']
1 ﬁ“’ﬁl Ta’v—n Fl TE;FE[FE%HT Tf?;ﬁ*
i R e

Remarks:  ppm Parts per million based on weight of tested sample = mg/kg
ffﬁjﬁzf Flﬂn Y= REQIFEE KPFFIE[EE =T/ T

ND Not detected F Al

RL Reporting limit, quantitation limit of analyte in sample

BRI W B R

Responsibility of Chemist Ji#7 * £ Pelny Hsiao/ Vita Fu

May 03, 2018
May 03, 2018 to May 09, 2018

Date Sample Received ﬁﬁ[ﬂ’iﬁf FIEH
Test Period A iHZ4 V]
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Number : TWNC00691031S1
Test Conducted J[Z|" JFL, :
RoHS Limit RoHS [
Restricted Substances [SUF [P4ET Limits [

Cadmium (Cd) content 3 &!

0.01% (100ppm)

Lead (Pb) content éf,ﬁﬁ% '

0.1% (1000ppm)

Mercury (Hg) content EJ‘< ﬁ El

0.1% (1000ppm)

Chromium VI (Cr®*) content + |§?§§‘, ﬁi%

0.1% (1000ppm)

Polybrominated Biphenyls (PBBs) %35 J#%

0.1% (1000ppm)

Polybrominated Diphenyl Ethers (PBDEs) %15{3?@% ik

0.1% (1000ppm)

Di(2-ethylhexyl) Phthalate (DEHP) % — [IIf~ (2- ¢ JLe 5L

0.1% (1000ppm)

Dibutyl Phthalate (DBP) %% ~ ['If&~ ~ [

0.1% (1000ppm)

Benzyl Butyl Phthalate (BBP) %~ = F'IfL% 31 [iy

0.1% (1000ppm)

Diisobutyl Phthalate (DIBP) 3% ~ ['I% - &1 fi

0.1% (1000ppm)

The limits were quoted from Annex II of 2011/65/EU and Amendment (EU) 2015/863 for homogeneous material.

# IERL (TR 5] 2011/65/EU 81 2174 £ (EU) 2015/863 1V [ff56e SHEHSTTRPTIT & -

WA Page 6 of 15

Intertek Testing Services Taiwan Ltd. 8F., No. 423, Ruiguang Rd., Neihu District,  Tel: (+886-2) 6602-2888 - 2797-8885

+RABREBRHERLT Taipei, 11492, Taiwan, R.O.C.
11492 BALTTAHIERR KB 423 5% 8 18

Fax: (+886-2) 6602-2420
www.intertek-twn.com

N



INtertek

Total Quality. Assured.

Number TWNC00691031S1

Test Conducted Jz[" [ :

PAHs Limit PAHs [

Parameter Ji %i

Category 1 37— i Category 2 7= i Category 3 87— ¥

Product % FF'IE‘

Materials not covered by
category 1, with foreseeable
skin contact for longer than
30 seconds (long-term

skin contact) or repeated
short-term skin contact##
HSRIE BT~ KPROFER] » (AL
i L I 4 LT 3

Materials not covered by
category 1 or 2 with
foreseeable skin contact up to
30 seconds (short term skin
contact)

R Y-~ D ORIpATER -
(EVRL i 51 b L 8 PR RO Re] )

Materials intended to be put
in the mouth, or materials of
toys with intended long-term
skin contact (longer than 30s)
it L RPR AL B
z@wg%@ 30 FpuSe S AR

30 FPES LI E B RUL R | B 30 7
##
A B A B

Each (W)
e *él’““ﬁff’”(w) 0.2 mg/kg 0.2 mg/kg 0.5 mg/kg 0.5 mg/kg 1 mg/kg
Sum of (A)
I,D,‘F_A[;,,,J(A);F&,;D 1 mg/kg 5 mg/kg 10 mg/kg 20 mg/kg 50 mg/kg
Naphthalene %- 1 mg/kg 2 mg/kg 10 mg/kg
Sum of 18 PAHs
18 < PAHs 51 1 mg/kg 5 mg/kg 10 mg/kg 20 mg/kg 50 mg/kg

Remarks: A
i
g
A
##

Toys in the scope of 2009/48/EC

2009/48/EC 13" [pu5e 5!

Other products in the scope of ProdSG

2 FE[H«? HE R Ul Py pﬁ[h

Benzo[a]Pyrene * ¥ [a]f*, Benzo[e]Pyrene * ¥ [e]i*, Benzo[a]Anthracene * ¥f[a]fl, Benzo[b]
Fluoranthene # ¥ [b]7* &, Benzo[j] Fluoranthene % ¥ [j]?+J&, Benzo[k] Fluoranthene % ¥ [K]7
., Chrysene 'y}, Dibenzo[a,h] Anthrancene ~ * ¥ [a,h], Benzo[g,h,i] Perylene % i [g,h,i]j,
Indeno [1,2,3-c,d]Pyrene ,ifﬁil’ [1,2,3-c,d]i%

Acenaphthylene 7 *#, Acenaphthene 7, Fluorene %, Phenanthrene 7, Pyrene f*, Anthracene
&, Fluoranthene 7zl

“repeated short-term skin contact” according to REACH Annex XVII No. 50 addition regulation
(EC) No. 1272/2013

“HITE LR RLIAMECREACH 1 4H(EC) No.1272/2013 [iff# XVII 273 50 7
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Number

TWNC00691031S1
Test Conducted Jz[" [ :

Measurement Flowchart iﬂﬂ%iﬁ%ﬁ%ﬂ':

Test for Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Content RoHS - “Fijf[Ft
Reference Method %% #;7%: Cd/Pb: IEC 62321-5:2013; Hg: IEC 62321-4:2013+AMD1:2017;

Chromium (VI): IEC 62321-7-1:2015 (boiling water extraction);

Chromium (VI): IEC 62321-7-2:2017 (solvent and alkaline extraction);
PBBs/PBDEs: IEC 62321-6:2015

Sampling
VB
v v v
Cd/Pb/Hg Cré* PBBs/PBDEs
ERIEEN + {15 Polymers / GRS | 4 T Tk
Metal [ Electronics
v &

BT

v

Weigh sample and add

For different material,
digest the sample with

v

_ np — Insoluble/ organig S°'V,ef‘t
appropriate acid™ {#f1%F 50cm? sample, boiling Weidh | unknown FEEII AR
r ;ﬁg.}g@@*lyﬁf% water extraction ©9 Ha;slamp © polymers
W50 yﬁ/rifh[‘yi% F and electronics
¢ A

TRA T
k&= i TR

v

Add toluene and
digestion solution
UPETER R

By solvent extraction

IR

v

Concentrate the extract

Soluble polymers |

Confirm the tested AR

samples are totally
dissolved

TRk 2 i

v

v

Cool and filter the
extract
‘(ﬁ 'F,Hi’* AR ke

Add NMP, ultrasonic
extraction

“TNMP > 1 5 0

Make up with

deionized water
&

v

C

Analyzed by ICP-OES
{fl1*'] ICP-OES 53 #7

D

'

v

Make up with
deionized water and
add diphenyl-
carbazide solution

AR B

Alkaline digestion

i

l

v

and make up with
organic solvent

Heat sample in a
microwave oven
e

B

v

v

Analyzed by GC-MS
fdT= 1 GC-MS 5547

C )

Metal

'

Visual
observation™
F ™

Reaction with DCP
== DCP 4|~ ks

Take aqueous phase
for DCP reaction
e DCP 24|

K’T;E\

4_

Make i
NGRS

up
=

with D.I. water

il

A 4

C

Analyzed by UV-VIS
=T UV-VIS 55 7

D
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Number : TWNC00691031S1
) P
Test Conducted J[Z|" JFL, :
Remark ffﬁﬁf:
*1: List of Appropriate Acid & #1815 kiR ™ % ¢
Material £/ 7 ' Acid Added for Digestion }7 I ke ki
Polymers %zf,f‘m HNO3 HCI,HF,H,0, H;BO5 ’pﬁff@z - R - Gk~ SR AR
Metals £ g} HNO; HCI, HF fipk ~ B§p% ~ gk
Electronics F—" & fiy HNO3 HCI,H 0, HBF, ik ~ B§PA ~ S5 ~ ik

*2: If sample solution is significantly more intense than 0.13 pg/cm? equivalent comparison standard, Chromium VI
would be determined as detected, the result of visual observation is positive.

i F RV I 0.13 pg/em? V¢ » #27 [E N 2+ [FHH I ERIRE -

(TR0 Page o of 15
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Test Conducted Jz[" [ :

Measurement Flowchart iﬂﬂ%iﬁ%ﬁ%':

Test for Heavy Metal (Sb) Content Ei £ gj($41)

Reference Method 22% ;3% : USEPA 3052

Number

Sampling
ElY =4

v

For different material, digest the sample with

appropriate acid
(AT ﬁﬁ el

o

v

Confirm the tested samples are totally

dissolved

TRk = i

v

Make up with deionized water

EY T

v

C

Analyzed by ICP-OES
ff0 =] ICP-OES 55 #++

D

TWNC0069103151
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Number : TWNC00691031S1
ﬁ&f gl
Test Conducted J[Z|" JFL, :
Measurement Flowchart iﬂu%‘%%ﬁqﬁ':
Test for Phthalates Content % = ' ITfiH[z
Reference Method %% 3% IEC 62321-8:2017
Sampling
EI 4
Weigh sample and add organic solvent
H:g[ p ?J&‘—ﬂ?ﬂ?’]
By solvent extraction
I
Analyzed by GC-MS
=] GC-MS 55 #r
AT UM Page 11 of 15
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Number : TWNC00691031S1

Test Conducted J[Z|" JFL, :
Measurement Flowchart iﬂﬂ%iﬁ%ﬁ%':

Test for Polycyclic Aromatic Hydrocarbons (PAHs) Content %EEHLF‘, = ﬁ%”d?ﬁﬂ%‘
Reference Method %% 1,3k : AfPS GS 2014:01 PAK

Sampling
EI 4

v

Weigh sample and add toluene
FEE T IR

v

By ultrasonic extraction at 60°C for 1 hour
I'} 60°C %ﬁy@%@ﬁ -l

v

After cooling to room temperature take an
aliquot from the extract
Yﬁ ﬁﬂ%‘?ﬁﬂ » AV Ik

v

Analyzed by GC-MS
=] GC-MS 55 #r

[EWAAR MR ATAWAND - Page 12 of 15
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Test Conducted Jz[" [ :

Measurement Flowchart iﬂﬂ%iﬁ%ﬁ%ﬂ':

Test for Halogen Content ik JH[7¢
Reference Method =43k : EN 14582

Number : TWNC00691031S1

Sampling
ElZ -4

v

Add absorbent in a combustion bomb & place
weighed sample into sample cup

SR R R R

v

Fill oxygen into the combustion bomb
}iij’%;?n% i

v

temperature

Ignite then leave the bomb at room

Rk - BRANGER = A = ik

v

Transfer the absorbent into a volumetric flask
S R

v

INER = S

Make up with deionized water

v

Analyzed by Ion Chromatography

B R
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Number : TWNC00691031S1

Test Conducted J[Z|" JFL, :
Measurement Flowchart iﬂﬂ%iﬁ%ﬁ%':

Test for Perfluorooctane Sulfonates (PFOS) / Perfluorooctanoic Acid (PFOA) Content = 373@‘ fEfk [ = %ﬂ“ PRI
Reference Method %% 3% : CEN/TS 15968:2010

Sampling
EI 4

v

Get appropriate weigh or surface of sample
and add organic solvent

SRR

v

Solvent extraction

I 2

v

Concentrate the extract and make up with
organic solvent
WAk A

v

Analyzed by LC-MS-MS
ffli™] LC-MS-MS 537+

[EWAAR MR- Page 14 of 15
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Number : TWNC00691031S1

gl

Sample Photo ?[%f,[}[ﬂﬁkﬁ :

End of Report

Except where explicitly agreed in writing, all work and services performed by Intertek is subject to our standard Terms and Condiitions which can be obtained at our website: http://www.intertek-
twn.com/terms/ . Intertek’s responsibility and liability are limited to the terms and conditions of the agreement.

This report is made solely on the basis of your instructions and / or information and materials supplied by you and provide no warranty on the tested sample(s) be truly repr of the sample source.
The report is not intended to be a recommendation for any particular course of action, you are responsible for acting as you see fit on the basis of the report results. Intertek is under no obligation to refer to
or report upon any facts or circumstances which are outside the specific instructions received and accepts no responsibility to any parties whatsoever, following the issue of the report, for any matters arising
outside the agreed scope of the works. This report does not discharge or release you from your legal obligations and duties to any other person. You are the only one authorized to permit copying or
distribution of this report (and then only in its entirety). Any such third parties to whom this report may be circulated rely on the content of the report solely at their own risk.
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