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AT B SR b FHRE AT B HER (The following sample(s) was/were submitted and identified
by/on behalf of the applicant as) :

% % #% (Sample Description) : METAL ALLOY LOW-RESISTANCE RESISTOR
Hm A EE (Style/Item No.) : LR/LRE/LRT/LRH/LRA/LRS/LRN SERIES
i B #f (Sample Receiving Date) . 2017/03/09

) 3XHA M) (Testing Period) : 2017/03/09 TO 2017/03/17

%A% B 7 (Sample Submitted By) : REZR XA TR2 8 (RALEC ELECTRONIC CORPORATION)

',
e

R, TF—H8 (Please refer to next pages).

.
qunl.

B & K (Test Results) :

Signed for and on behait
SGS Taiwan Limited
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325 (No.) : KA/2017/30674 H#i(Date) 2017/03/17

AL K (Test Results)

03X, 2/ 1 (PART NAME)No.1 SR :METAL ALLOY LOW-RESISTANCE RESISTOR

(MIXED ALL PARTS:METAL ALLOY LOW-RESISTANCE RESISTOR)

A (Page)

2 of 17

3 3 23
MRA B ES oy A |
(Test Items) (Unit) (Method)
(MDL) No.1
43 / Cadmium (Cd) mg/kg |FIEC 62321-5: 201373, RRJERZLT 2 n.d.
I8 BT AAT R E4E M . / With reference
to IEC 62321-5: 2013 and performed by
ICP-AES.
4% / Lead (Pb) mg/kg |%FIEC 62321-5: 2013 3%, RRJERZLT 2 n.d.
BT AR E4E M. / With reference
to IEC 62321-5: 2013 and performed by
ICP-AES.
5K / Mercury (Hg) mg/kg |$FIEC 62321-4: 2013 3%, RRJERZLT 2 n.d.
I8BT4 SRR M . / With reference
to IEC 62321-4: 2013 and performed by
ICP-AES.
~184% / Hexavalent Chromium mg/kg éﬁﬁ?IEC 62321: 2008 7%, VAUV-VISHA]. / 2 n.d.
Cr(VI) With reference to IEC 62321: 2008 and
performed by UV-VIS.
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A% B B K 3k elyly G ®
(Test Items) (Unit) (Method)

(MDL) No.1
3 AW E A / Sum of PBBs ng/kg - n.d.
— &3 / Monobromobiphenyl mg/kg 5 n.d.
Z&B3KX / Dibromobiphenyl mg/kg 5 n.d.
ZREK / Tribromobiphenyl mg/kg 5 n.d.
PIRBIR / Tetrabromobiphenyl mg/kg | £ IBC 62321-6: 20157 3%, KRBT/ H 5 n.d.
£ %K / Pentabromobiphenyl mg/kg |2E4E#HA). / With reference to IEC 62321- 5 n.d.
SSIBEHE R/ Hexabromobiphenyl mg/kg 6: 2015 and performed by GC/MS. 5 n.d.
LiREK / Heptabromobiphenyl mg/kg 5 n.d.
NiSHE3K / Octabromobiphenyl mg/kg 5 n.d.
FLi%HE3K / Nonabromobiphenyl mg/kg 5 n.d.
+ %% X / Decabromobiphenyl mg/kg 5 n.d.
% 4B R fo / Sum of PBDEs ng/kg - n.d.
— 83} KEE / Monobromodiphenyl ether [ mg/kg 5 n.d.
ZRW$XE / Dibromodiphenyl ether mg/kg 5 n.d.
ZiAW KBt / Tribromodiphenyl ether mg/kg 5 n.d.
V9 %Mk KBt / Tetrabromodiphenyl ether | mg/kg %% 1EC 62321-6: 201577, RAAMEBH /Y 5 n.d.
F T REE / Pentabromodiphenyl ether | mg/kg |Z4&#8]. / With reference to IEC 62321- 5 n.d.
NI RE: / Hexabromodiphenyl ether mg/kg |6: 2015 and performed by GC/MS. 5 n.d.
LM KB / Heptabromodiphenyl ether | mg/kg 5 n.d.
NS oRE& / Octabromodiphenyl ether mg/kg 5 n.d.
LR BB / Nonabromodiphenyl ether mg/kg 5 n.d.
+ &% X%k / Decabromodiphenyl ether | mg/kg 5 n.d.
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RIHA R L XA AR %
(Test Items) (Unit) (Method)

7 kAR Al
5 R AL
(MDL)

X
(Result)

No.1

MR =T B —THES / mg/kg
DBP (Dibutyl phthalate)
(CAS No.: 84-74-2)

BR=FERT XVES / mg/kg
BBP (Butyl Benzyl phthalate)
(CAS No.: 85-68-7)

A= FE= (2-CATH)E / ng/kg
DEHP (Di- (2-ethylhexy1) phthalate)
(CAS No.: 117-81-7)

— performed by GC/MS.
FOR = — R LA / mg/kg
DINP (Di-isononyl phthalate)

(CAS No.: 28553-12-0; 68515-48-0)

AR TER— R8s / mg/kg
DIDP (Di-isodecyl phthalate)
(CAS No.: 26761-40-0; 68515-49-1)

MR- THR—ZTH / mg/kg
DIBP (Di-isobutyl phthalate)
(CAS No.: 84-69-5)

50

n.d.

50

50

YT S, mg/kg é}%IEC 62321-8 (111/321/CD) » VAR 4B HT 50
DNOP (Di-n-octyl phthalate) &/ H i EMM 2. / With reference to IEC
(CAS No.: 117-84-0) 62321-8 (111/321/CD). Analysis was

50

50

50
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7 kAR Al

X

|l =% - ¥E N
lﬂ'] é‘lﬁ E $1'1 lﬂ'] %ﬁl& ﬁl‘ﬁ{lﬁ (Resul t)
(Test Items) (Unit) (Method)
(MDL) No.1
# / Antimony (Sb) mg/kg |%#US EPA 305273, AR EHLSTHET 2 n.d.
BA SRR ARG S E . / With reference
to US EPA Method 3052 for Antimony
Content. Analysis was performed by ICP-
AES.
NIRRT IRBATH £ RN B R ng/kg |SFIEC 62321: 2008F &, ARMEI/EHE 5 n.d.
/ Hexabromocyclododecane (HBCDD) and {42 . / With reference to IEC 62321:
all major diastereoisomers identified 2008 method. Analysis was performed by
(o - HBCDD, [3- HBCDD, < - HBCDD) (CAS GC/MS.
No.: 25637-99-4 and 3194-55-6 (134237~
51-7, 134237-50-6, 134237-52-8))
%% / Red phosphorus * % AR IR - AR AT/ H AR AT - Negative
Analysis was performed by Pyrolyzer-
GC/MS.
R FI RS / Perfluorooctane mg/kg 10 n.d.
sulfonates (PFOS) %-2US EPA 3550C: 20077 7%, vAAaR A7/
HiEfE A . / With reference to US EPA
AR B (4%) / PFOA (CAS No.: 335-67- mg/kg |3550C: 2007. Analysis was performed by 10 n.d.
1) LC/MNS.
B % / Halogen
B % (#) / Halogen-Fluorine (F) mg/kg 50 n.d.
(CAS No.: 14762-94-8)
B % (&) / Halogen-Chlorine (Cl) mg/kg 50 n.d.
(CAS No.: 22537-15-1) % #BS EN 14582:2007, vA#ETF & A1k A7 .
With f to BS EN 14582:2007.
B % (J&) / Halogen-Bromine (Br) mg/kg 1/\ 1 .re erencef 0 d by IC 50 n.d.
(CAS No.: 10097-32-2) nalysis was performe y .
B % (#L) / Halogen-Iodine (I) mg/kg 50 n.d.
(CAS No.: 14362-44-8)
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- . e s ¥ &Aa &X
(Test Items) (Unit) (Method)
(MDL) No.1

%38 % &J8 / Polynuclear Aromatic
Hydrocarbons (PAHs)
J& / Acenaphthene (CAS No.: 83-32-9) mg/kg 0.2 n.d
J&H / Acenaphthylene (CAS No.: 208- mg/kg 0.2 n.d
96-8)
/ Anthracene (CAS No.: 120-12-7) mg/kg 0.2 n.d
BB / Benzola)anthracene (CAS No.: mg/kg 0.2 d
56-55-3)
K% (a)it / Benzola)pyrene (CAS No.: mg/kg 0.2 n.d
50-32-8)
X (b)XKEtY / Benzol[b)fluoranthene mg/kg 0.2 n.d
(CAS No.: 205-99-2)
KEHHE / Benzol(g,h,i)perylene (CAS mg/kg 0.2 n.d
No.: 191-24-2)
X (k)XE % / Benzolk)fluoranthene mg/kg 0.2 n.d
(CAS No.: 207-08-9) % H#AfPS GS 2014:01 PAKZ 3%, YRR/
Chrysene (CAS No.: 218-01-9) mg/kg | gk 4. / With reference to AfPS GS 0.2 n.d.
Z KB / Dibenzola,h]anthracene (CAS| mg/kg [2014:01 PAK method. Analysis was 0.2 n.d
No.: 53-70-3) performed by GC/MS.
X 5t% / Fluoranthene (CAS No.: 206- mg/kg 0.2 n.d
44-0)
% / Fluorene (CAS No.: 86-73-7) mg/ke 0.2 d
EfifA 3t / Indeno(1,2,3-c,d) pyrene (CAS mg/kg 0.2 d
No.: 193-39-5)
= Naphthalene (CAS No.: 91-20-3) mg/kg 0.2 n.d.
3 / Phenanthrene (CAS No.: 85-01-8) mg/kg 0.2 n.d.
It / Pyrene (CAS No.: 129-00-0) mg/kg 0.2 n.d.
R(j)XB % / Benzolj)fluoranthene mg/kg 0.2 n.d.
(CAS No.: 205-82-3)
K% (e)¥t / Benzole)pyrene (CAS No.: mg/kg 0.2 n.d
192-97-2)
%3 % )18 A / Sum of 18 PAHs mg/kg |- - n.d.
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i (Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
. n.d. = Not Detected (ﬂiﬁ?ﬁi)
MDL = Method Detection Limit (77 /8 :84% RAH)
"-" = Not Regulated (B IRA&AE)
#*#= Qualitative analysis (No Unit) EMo#r (B E1%)
Negative = Undetectable %?%ﬁ(ﬂiﬂﬁﬁﬂiﬂ); Positive = Detectable [ (48 F])
. B ER ST HSCSEAL B R F $UT
(The Red Phosphorus test was subcontracted to other SGS Laboratory. )
8. Bt AR EAYTHFAZKRESGRA > METPHRSNRERTREALPEHNE—ME 494 F. (The samples

was/were analyzed on behalf of the applicant as mixing sample in one testing. The above results

was/were only given as the informality value.)

PFOS %% E# (Reference Information) : ¥HAMABRFT I POPs - (EU) 757/2010
PFOSEE L' X B M P 1 i348180.001%(10ppm) » F2F Mo > Ak oo R B4 P T 1FA21H0.1%(1000ppm) » %45 K&
B # P 1348 Blug/m? o (Outlawing PFOS as substances or preparations in concentrations above 0.001%

(10ppm), in semi-finished products or articles or parts at a level above 0.1%(1000ppm), in textiles or
pPp p P pPp

other coated materials above lug/m2.)

DRFAREAT S RFRRBAC T AN QR S RF ok, SRF AR, N-FTEASRFLAIME, N-TELR
FHBPEIE, N-TASRE RS ERECH, N-CEARF AL KA (PFOS refer to
Perfluorooctanesulfonic acid and its derivatives including Perfluoroctanesulfonic acid, Perfluoroctane
sulfonamide, N-Methylperfluoroctane sulfonamide, N-Ethylperfluoroctane sulfonamide, N-

Methylperfluoroctane sulfonamidoethanol and N-Ethylperfluoroctane sulfonamidoethanol.)
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755 (No. ) KA/2017/30674 B #1(Date) 2017/03/17

e E BHE 4% EE(AfPS) GS PAHs &K /

AfPS (German commission for Product Safety): GS PAHs requirements

B# (Page) : 8 of 17

JAEH (Parameter) %148 (Category 1) %2#8 (Category 2) %3# (Category 3)
BEANENOHHF (FTHBAFIHENOHHETELRLFSE (THEALREFEEBEA0H Galfi g
KRBT (B0 (RO R R RAR) . | AR, AT AR A 28
BB (ABB30AY) . (Materials not falling under ##. (Materials not falling under
(Material indented category 1 with foreseeable category 1 or 2 with foreseeable
to be put in the contact to skin for longer than 30 |contact to skin for less than 30
mouth or toys with seconds (long-term skin or seconds (short-term skin
intended skin frequent contact).) contact).)
contact (longer FI32009/48/ECZ [FlM BB & & 4 [F1742009/48/ECZ |FlA B B & & %4
than 30 s).) A (Toy under [MZHALZE & HE (Toy under |Z HALZE &
2009/48/EC) (Other products 2009/48/EC) (Other products
under ProdSG) under ProdSG)

Naphthalene <1 < 2 < 10

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene < 1 Sum < 5 Sum < 10 Sum < 20 Sum < 50 Sum

Anthracene

Fluoranthene

Pyrene

Benzolalanthracene < 0.2 < 0.2 < 0.5 < 0.5 <1

Chrysene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzol[b)fluoranthene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzol[j)Jfluoranthene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzolk])Jfluoranthene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzolalpyrene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzole]pyrene < 0.2 < 0.2 < 0.5 < 0.5 <1

Indeno(1,2,3-c,d] pyrene < 0.2 < 0.2 < 0.5 < 0.5 <1

Dibenzola,h)anthracene < 0.2 < 0.2 < 0.5 < 0.5 <1

Benzolg,h,ilperylene < 0.2 < 0.2 < 0.5 < 0.5 <1

18 RPAIAR R <1 < b < 10 < 20 < 50
(Sum of 18 PAH)
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1

2)

554 (No. )

KA/2017/30674

Eﬁ (Page) :

H #] (Date) : 2017/03/17

ARIEIVR T 6 RAZ B A4S 0 AR TR IEAE - (<B4 7 st ) [ These samples were dissolved totally by

pre-conditioning method according to below flow chart. ( Cr®" test method excluded )

MRAAE : BlMR%E / Name of the person who made measurement: Jony Liu

AR B FHA - FR1a 4 / Name of the person in charge of measurement: Ray Chang

3)
|

Wk - 4L / Cutting ~ Preparation

¥

AR 4L EFE / Sample Measurement

4% Pb ~ 43 Cd

A

sk Hg

v

A& 4% Cr**

A 4

9 of

ARIE T Fl Ak 50 69 A H M 0R 38 64 B AT 74 A6 (e
T % A7) / Acid digestion by suitable acid
depended on different sample material (as
below table)

w5 ) B R R R A ok A

Microwave digestion with
HNO3/HCI/HF

il 8 Ak [ Add
appropriate amount of
digestion reagent

i@ & / Filtration

v

%z | Solution

v

#%;5 |/ Residue

Fra #2380 IR L EAT AL
3 ¥ / Heat to
appropriate temperature
to extract

v

1)  dEakxk /

v

R AR AT HUR T AT R R/ ICP-AES

Alkali Fusion
2) EmEgIEAE |
HCI to dissolve

ArpgidijEk s / Cool,
filter digestate through

filter
v

¥ #H [/ Sample Material

NAuEk iz 48 #8 / Digestion Acid

4R, 4R, 48, 1745 /
Steel, copper, aluminum, solder

ER, FHER,

BEg, RRER, LRK/
Aqua regia, HNOg3, HCI, HF, H>O»

angEEm e / Add
diphenyl-carbazide for
color development

v

3% 3% | Glass

# %, &R BE% [ HNOs/HF

4, 48, &, AR /
Gold, platinum, palladium, ceramic

E /K / Aqua regia

4% / Silver

#if% [ HNO3

B / Plastic

g, HEUK, ek, Wk /
H2S04, H20,, HNO3, HCI

VAR SRR - T R R R
1k EAH IR R A 540
nm #5°% 4% / measure
the absorbance at 540
nm by UV-VIS

H 144, / Others

e NALAT BR & 52 A IE R |
Any acid to total digestion

Note** : (1) 4+# Ik & /B A Fhe N a1tz > ez ZE 90~95°C 2 . / For non-metallic material,
add alkaline digestion reagent and heat to 90~95C.
(2) 4t¥H 2B A e Nshsk > o £ M2 3. / For metallic material, add pure water and heat to boiling.
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RALEC ELECTRONIC CORPORATION
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$aBK/ 5 ABEXEE 247 A B / PBB/PBDE analytical FLOW CHART

1) XA B : Bk 4F / Name of the person who made measurement: Dorothy Chen
2):8]3 & & A : 5k1a % / Name of the person in charge of measurement: Ray Chang

Sample / # &

|

Sample pretreatment / 1 & 77 &% 32

v

Sample extraction #; & 2% B/
Soxhlet method % X ZZ B :

!

Concentrate/Dilute Extracted solution
EBOR IR I FE

l

Filter Bz 1%

|

Analysis by GC/MS
RARRE T H HR AT

l

Issue Report #iri &
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TRAH 5474 E / Analytical flow chart of phthalate content

11 of 17

B XA : ME$E / Name of the person who made measurement: Dorothy Chen

B XA A A k1% / Name of the person in charge of measurement: Ray Chang

[ i)2X 7 #&/Test method: IEC 62321-8 ]

munﬁﬁ)ﬁf_{//\*ﬂ& /
Sample pretreatment/separation

!

K2k THF v9 & kv 7 AR 25 e
Sample dissolved/extracted by THF

!

EBRAHFE |
Dilute Extracted solution

RARRHTH R E AT/
Analysis was performed by GC/MS

!

#4% / Data
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RALEC ELECTRONIC CORPORATION
& T AR e TR ¥ =715
NO. 1, CENTRAL 2ND STREET, NANTZE EXPORT PROCESSING ZONE, KAOHSIUNG, TAIWAN

1) ARBRTORIZE A6 > 3B O EDIEM ° / These samples were dissolved totally
by pre-conditioning method according to below flow chart.
2) MBRAANER : B4R E / Name of the person who made measurement: Jony Liu
3) MXBAHFA:FRI@AE / Name of the person in charge of measurement: Ray Chang
FLF& VA ICP-AES 45-#r 8y i LiAis2 |
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

W AR / Cutting > Preparation

v

MRIESHEE / Sample Measurement

v

IRIE T Bl Aot 09 A H T R il & 09 BR IEAT AL (o T & PTT) / Acid digestion by

suitable acid depended on different sample material (as below table)

v

i@J% / Filtration

A 4
#75 / Residue
1) #J)E&kE / Alkali Fusion
* 2) EREEISEMR / HCl to dissolve
BEAE AT R TS R / ICP-AES

A 4
ik / Solution

4/, 47,45 /%45 / Steel, copper, aluminum, solder ER,PHER, BB, ARER, AR /
Aqua regia, HNOs, HCl, HF, H:0:
¥ 3B / Glass A, SAER / HNOs/HF
&,40,4°, 8 % / Gold, platinum, palladium, ceramic F /K / Aqua regia
4% / Silver FHBE / HNOs
B / Plastic BRER AR A ER , BBER / HSO., H0:, HNO:, HCI
H 4 / Others o NAERAT BE B 7 AR/ Any acid to total digestion
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Nk + a4 iA4Z B / HBCDD analytical flow chart
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1) AlFAAE : BE4sE Name of the person who made measurement: Dorothy Chen
2) @& & & A : 5k18 2/ Name of the person in charge of measurement: Ray Chang

e n AT B F2 / Sample pretreatment

!

# 5% 2 B Sample extraction /
A2 % % 3 I3 Ultrasonic method

!

HEBURIR G IHAE |
Concentrate/Dilute Extracted solution

!
FRriAE / Filter
v

VARAB R HTIE AR AT |
Analysis was performed by GC/MS

!
#3E / Data
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ERFRGE)/ 2RFRRBANVTAALE /
Analytical flow chart of PFOA/PFOS content

pas

Dl RAAE : #£3%%E / Name of the person who made measurement: Ginny Huang

2)AX & & A : 5k164 / Name of the person in charge of measurement: Ray Chang

Beob AR IE /
Sample pretreatment

l

VAABE ok 3 BUE & ¢ PFOA/IPFOS
(%% 7% US EPA 3550) /
Sample extraction by ultrasonic method
(Reference method US EPA 3550)

l

FERRHFEIR Y |
Concentrate/Dilute Extracted solution

v

VAR AR R #T R SRR AT R
Analysis was performed by LC/MS

A\ 4

#4% / Data
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B &4 A4 E / Analytical flow chart of halogen content

1) Al AF : i# %8/ Name of the person who made measurement: Jean Hung

15 of 17

2) ##E & & A : 3k1a %/ Name of the person in charge of measurement: Ray Chang

Hesb b BARBRERIR /
Sample picture and report number

y
B AT e |
Sample pretreatment/separation

y

ﬁ&ﬂj’*&uaﬁik*ﬁg%*&“‘? /
Weighting and putting sample in cell

y

SR IR/ B
Oxygen Bomb Combustion / Absorption

'

WREZE 2 g |
Dilution to fixed volume

'

R W g AT
AnaIyS|s was performed by IC
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$ XB S BB HAWRAZR /
PAHs (Poly Aromatic Hydrocarbons) analytical flow chart

AR AE : BmsF / Name of the person who made measurement: Dorothy Chen

2)ARX & & A : 5k1a% / Name of the person in charge of measurement: Ray Chang

Feon AT R IE /
Sample pre-treatment

!

VAT RIS B B (R B IR [
Sample extracted (ultrasonic extraction) by
Toluene solvent

!

ARARRHTH BB HT [
Analysis was performed by GC/MS

!

#4% / Data
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* BE P A HAET NATHEETRRAZES /. *

(The tested sample / part is marked by an arrow if it's shown on the photo.)

#% P LER (End of Report) **
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