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TEST RESULT JiA45 4

Heavy Metals Test and Flame Retardants Test Restriction of Hazardous Substances Directive (RoHS),
54 (LT iR e e iR %) .

Compounds L7549 Tested item FBL30 H (mg/kg) RoHS’ Limits
: RoHS” #tifUe et 9 i
2 (mg/kg)
Lead %5 (Pb) 95.1 1000
Mercury 2 (Hg) ND 1000
Cadmium % (Cd) ND 100
Chromium V1 754t (Cr V1) ND 1000
Polybrominated Biphenyls 2 JiIE# (PBBs):
Bromobiphenyls — #LE3# ND
Dibromobiphenyls ~ R IBE4E ND
Tribromobiphenyls = i ND
Tetrabromobiphenyls P4 #5154 ND
Pentabromobiphenyls i i ND
Hexabromobiphenyls 75 R ND
Heptabromobiphenyls -1 5 ND
Octabromobiphenyls J\ 1B ND |
Nonabromobiphenyls JL iR A ND
Decabromobipheny] |- JHIBEHE ND
Sum of PBBs 2 {5IB 4 Al ND 1000
Polybrominated Diphenyl Ethers 2 {1 #£ i (PBDEs):
Bromodiphenyl ethers —#RIECH i ND
Dibromodiphenyl ethers — LD ND
Tribromodipheny! ethers = UL ND
Tetrabromodiphenyl ethers P IRt ND
Pentabromodiphenyl ethers IR D2 ND
Hexabromodipheny! ethers 75 JIPEE R ND
Heptabromodipheny! ethers -1 B fE ND
Octabromodiphenyl ethers J\ BRI ND
Nonabromodipheny! ethers J1 i B it ND
Decabromodiphenyl ether -| - ¥ I 4 i ND
Sum of PBDEs 2 LIk ik i Al ND 1000
Tested Ttem #iX70 [ Conelusion 45}
2) Khaki solid PASS il
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Directive (RoHS

2002/95/EC
T 0 0 AR 0 208 ) 0 - AT ST o pl e i (4 (LT L A T TS
2002/95/F,
Compounds #5754 Tested item FEIHH (mg/ke) RoHS’ Limits
RoHS* ftifl 5w 5 IR
1 (mg/kg)
Lead #i (Ph) 9.40 1000
Mercury 7k (Hg) ND 1000
Cadmium i (Cd) ND 100
Chromium VI 75414 (Cr V1) Negative * Negative
Tested Ttem #8000 Conclusion 45it:
1) Silvery metal PASS it
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o) reference o 200295/EC

Regulated Substances 5 B4 0

Detection limit £l

RoHS' Limit (mg/kg) RoHS R 35 500

Ph it

1000

Hg &%

1000

Cd i

100

Cr Vil

1000

PRBs 3 G

1000 (sum)
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Hrewohibeipls
Dieeomofiphempds
Tribwomobiphenps
Terrahromabipienyls
Pentabromobiphenls
Hexalromobiphenls
Hepabromabiphenyls
(eiphramadiplrenpls
Neweehramabipfapls
Decatwamobiphey!
PBDEs & #UE
Bromodipheny! etfers
Dibronmodiphen! ethers
Teibwamodipheny et
Tetrehromaipfeup! ethers
Pentalromodipheny ethers
Hexelromadipheny eifwes

Heptabromodiphenyl etfwees
Cerebromodipigep efiers

Novehramaipenpd ethers
Decabromodipheny eiler
mgfke= ppm B 82—
Nepative = [H 4
Pb = Lead #}
e = Broming #iL
Test Method / 33875 7
Wet Chemistry Tests — Reference to 1EC 62321:2008, “Electrotechnical Products- Determination of Levels of Six Regulated Substances™ Hi Ak
ik - £ IEC 62321;2008, 67 HLUER ™ &b A 0 I S A
i, Lead (P and Cadmium (Cd); The sample is comminuted and digested with scid mixtures. Phy Cd contents are determined with ICP-AES
technique, (Chapter 8, 9 & 10)
SRS SRR R B R, B RN A RO AR S el i (s, e R0 SR
i, Mercury (He): The sample is comminuted and digested wiih acid mixtures. Hg content is determined with ICP-AES, ICP-MS or AAS-VGA
techmique. {Chapter T}
e MEHEEEEEIEE, MU RRETIAR. R I B, o B S - S A R A W . CEE T R0
il Chromium (VEHCT V1) S5
A, Metal: Cualitative method for the presence of hexavalent chromivm on metal surface on "Test for the presence of Hexavalent Chromium
{Cr {VI) in colourless and coloured corrosion-protection coatings on metals”. The presence of hexavalent chromium is indicated by the
farmation of a red to violet color. The method is applicd in tern 1o 1) untreated surface; 2) surface gol by gently rubbing to seratch
passibly redueed chromate surface but without completely removing the whole conating layer; 3 surface got by forcibly scratching into
the deeper layers, even reaching the substrate. The sample is further verified by boiling water exiraction method if the result of spot test
shows ahead is negative or uncestain. (Annex B)
Sl S IERTT AU AR R e AT (30 A7 (LR LB B st iy e VO BT L B Gl AT - B
{6, W Ao TR, U EEET 1) RSB0 uG: 20 B R EE G i S, [ R A o S E A ] R 1)
ol MRS, BT AR . Al L T S M T v P e R A A
—dunih. (s B
B, Plastics & Electronics © The sample is comminuted and digested with alkaline mixtures. Chromiwm VI content is determined with UV-
WIS spectroscopic technigque, (Annex C)
WA BT St R, SRS PRI AR . SR N A T LA e M . (MR C)
iv. PBBsand PRDES: The sample extracted by appropriate solvent is used for extraction and quantified GC-MS. (Annex A)
SR LR, R R ST, TR A . (R A

Remark ¢ & ik

I, For Chromium Y1 ofa metal compaosite sample by wet chemistry, cach individual metal component was tested.
SR P S R RS e et 4 — A e g

2. Megative means hesavalent chromium on the tested areas does not be detected at the time of testing,
B A R M e T i e e B

3. Positive means the presence of hexavalent chromium on the tested arca, 1 the test result is positive, thut means the Cr(VI) concentration detected in
the spot-test solution is equal to or greater than | mgfkg or if use boiling-water gxtraction, the concentration is equal 1o or greater than
0.02mg/kp/50cm’, However, it shall not be interpreted as the CriV1) concentration in the coating layer of the sample and should not be used asa
methad detection limit for this qualitative lest.
P £ A T A P i 0 R T R, TR T b A A M S T AT Impkg, BEALA kAl iy
IS TH AT 0.02mekp/stem®e TR S GRS R P AT IR I RO, TR A R, R R ALY
ik

5 {each) 1000 (sum)

NI = not detected i EE LI
NE = net requested 13 4720
Cd = Cadmium §i§ Cr = Chromium #

PEDEs = Polybrominated Diphenyl Ethers 3 SLIHRE

= = lpss than 2T MA = not applicable A4~ H
Positive = Fit%
Hg = Mercury 7%

PBBs = Polybrominated Biphenyls 3 $LUEHE
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4. The results of lead, Cadmium, Mereury, PBR and PBDE of the tested item(s) meet the requirement of the EU directive 200295/EC(ReHS], and for
{he metallic sample with corrosion protection coating, the cxact hexavalent chromium concentration of the surface coating cannel be detenmined by
this gualitative test methad {see remark 2 ahead) directly; so whether the tested ilemis) meel(s) the EL dircetive RoHS or not, further confirmation
and analysis should be done,

Far 0 e, T, S R R S I O AT T RoHS CR e SO 1 P ol T e 11114 kvl A e
ST ek v S O R R R ST R Ro S, B L A S

5. The result relates only to the tested item. The report shall not be reproduced except full withoul the writlen approval of e testing
laboratory. Parameters which are not covered by the lab's testing scope are subcontracted to laboratories with government approval,
The acereditation Telates to competences given in the accreditation certificate.
S T L M SRR R EEE, HAE ATA  RT A  we R fRA OHO F SRST L R I  R
AL I T A L T A P TR Y A

EMD &1t
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List of Exempled Specific Applications in RoHS Directive (The list will be updated accordingly if EC updates it J88] RoHS #i &8 AR TICHAT fhs 199 e ERLRIT R, S0 4,
T {k)
1.Mercury in compact luorescent lamps not ceceeding 5 mg per lamp.,
2. Mercury in siraight fluorescent lamps for general purposes net exceeding:
- halophosphate 10 mg
- triphosphate with normal lifetime 5 mg
- triphosphate with long lifetime & mg.
3, Mercury in straight fluorescent lamps for special purposes.
4, Meseury in other Jamps not specifically mentioned in this Anne.
5. Lead in glass of cathade ray whbes, electronic components and fluorescent tubes.
6. Lead as an alloying element in steel containing up 10 0,35 % lead by weight, pluminium containing up to 0,4 % lead by weight and as a copper
alloy containing up to 4 % lead by weight.
7. -Lead in high melting temperature type solders {i.e. lead-based alloys containing &5 % by weight or more lead),
~Lead in solders for servers, stocage and storage armay systems, network infrastructure equipment for switching, signalling, transmission as woll as network
management for telecommunications,
-Lead in clectronic ceramic pars (e.g piezoslectronic devices). | [R3]
 Cadmiwm and its compaunds in eleetrical contucts and cadmivwm plating except for applications banned under Directive 9| /338EEC amending
Directive 766N EEC relating to restrictions on the marketing and use of certain dangerous substances and preparations. A [R3]
9. Hexavalent chromiumn as an anti-corrosion of the carbon stecl caoling system in absorption refrigerators. 96, Lead in lead-branze bearing shells and bushes. 4 [A2]
10, Within the procedure referred to in Article 7(Z), the Commission shall evalunte the applications for;

- Deca BDE,

- Mercory in straight Muoreseent lamps [or special purposes,

- Lead in solders for servers, storage and storage amay systems, network infrastructure cquipment for switching, sipnaling, transmission as well as network

management for telecommunications (with a view to setling a specific time limit for this exemption), and

- Light hulbs, a5 a matter of priority in order 1o establish as seon os possible whether these items are (o be amended accordingly.

11. Lead used in compliant pin connector systems. 4[A3]

12. Lead a5 a coating material for the thermal conduction module e-ring, [A3]

13, Lead and cadmivm in optical and flter glass, A[A3]

14. Lead in solders consisting of more than twe elements for the conncction between the pins and the package of microprocessors with a lead content of mare than
80 2 and less than 85 % by weight. 4 [A3]

15. Lead in solders to complete a viable electrical connection between semiconductor dic and carrier within infegrated circuit Flip Chip
Packapes, + [A3]

16, Lead in linear incandescent lamps with silicate conted tubes. o [Ad]

17. Lead halide as radiant agent in High ntensity Discharge (HID lamps vsed for professional reprography applications. 4 [Ad]

18. Lead as activater in the Nuorescent pewder (1 % lead by weight or less) of discharge lamps when used as sun fanning lamps  contining
phosphars such as BSP {BaSi2005:Pb) as well as when used as speciality lamps for diazo-printing reprography, lithography, inseet traps,
hotechemical and curing processes containing phosphors such as SMS ((SrBa)2MgSi207:Ph). 4[A4]

19, Lead with PFuBiSn-Hg and PhinSn-1g in specific compositions as main amalgam and with PeSn-Hg us auxiliary amalgam in very compacl
Energy Saving Lamps {(ESL), 4[Ad]

20, Lead exide in glass used for bonding front and rear substraies of flat fluorescent lamps used for Liquid Crystal Displays (LCD). A [A4]

1. Lead and cadmium in printing inks for the application of enamels on borosilicate glass. A[AG]

22. Lead as impurity in RIG (rare earth iron gamet) Faraday rotators used for fibre optic communication systems until 31 December 2009,

23, Lead in finishes of fine pitch components other than connectors with a pitch of (LG5 mim or less with MiFe lead frames and lead in finishes of fine
pitch components other than connectors with a pitch of 0.65 mm or less with copper lead frames. A[AS]

24 Lead in solders for the saldering to machingd through hole discoidal and planar array ceramic multilaver capacitors, <[As]

25. Lead oxide in plasma display panels (PDF) and surface conduction electron emitter displays (3ED) used in structural elements; notably in the
front and rear glass dielectric layer, the bus electrode, the black stripe, the address electrode, the barrier ribs, the seal frit and frit ring as well as in
print pustes. A[AG]

26, Lead oxide in the glass envelope of Black Light Blue (BLE) lamps. A[A6]

27. Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at acoustic power levels of 125 dB SPL and
abave) loudspeakers, [ Ab]

28 Hexavalent chromium in comosion preventive coatings of unpainied metal shectings and fasteners used for corresion protection and
Electromagnetic Interference Shielding in equipment falling under category three of Directive 200296/EC (IT and telecommunications
equipment). Exemplion granted until 1 July 2007. A[AT] Over now)

29, Lead bound in crystal glass as defined in Annex [(Categeries 1, 2, 3 and 4} of Council Directive 6%/493/EEC, A[A3]

For the purpases of Article 5{1)(a), 2 maximum concentration value of 0,1 % by weight in homogeneous materials for lead, mescery, hexavalent chromium,
palybrominated biphenyls (PRB) and polybrominated diphenyl ethers (PEDE) and of 0.01 % by weight in homogeneous materials for cadmium shall be
tolerated. Al

30, Cadmium alloys a5 clectricalimechanical solder joints 1o electrical condueters located directly on the voice ¢oil in transducers used in high-
poveered lendspeakers with sound pressure levels of 100 dB (A ) and more.

31, Lead in soldering materials in mereury free flat fuorescent lamps {which e.g. are used for ligquid erystal displays, design or industrial lighting).

37 Lead oxide in seal frit used for making window assemblies for Argon and Krypton laser tubes.

33, Lead in solders for the soldering of thin copper wires of 100 g m diameter and less in power transforimess,

34, Lead in cermet-based trimmer potentiometer elements,

35, Cadmium in photoresistors for optocouplers applied in prefessional audio equipment until 31 December 2009,

36, Mercury used 25 & cathode sputtering inhibitor in DC plasma displays with & content up to 30 mg per display until 1 July 2010,

37, Lend in the plating layer of high voltage diedes on the basis of a zinc borate glass body.

38, Cadmium and eadmium exide in thick film pastes used on aluminium bonded beryllium oxide.

(=]

Mode:
Sentencas within B -l are the amendments
A= Added by F= Replacement specified in

1= 20050 | 5/EC 2 ZO0S/TITEC 3= 2005/ TANEC 4= 2006/310/EC S=2006/09EC 6= 2006 1EC T=2006/6%EC
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APPENDIX
Test Procedures Flow Chart for the determination of RoHS (total heavy metals, Hexavalent Chromium and
flame retardants)

Hexavalent Chromium

Sample
4 | A5t
Flame retardant l Heavy metal Me*?t‘:!ﬂ”d tr:netal Polymer and electronics
| i 4 J with coating T At o
L £ PESETE i sty g B R IR o
fine pieces ¢
HF R HLAn l
T Extraction the sample
Handling sample with a!kaiir}e s_tI]I_uticn
Surgfay;e Tk 3 R A
FEah F2 1 40 HD ¢
Soxhlet Extraction Totally Digestion by
o G Microwave /hot plate l Filter and fixed in
technigue volumetric flask
JEV ol AR T i v A Drop prepared U AT
15 1 color-appear #
solution
TRIINEC S 5 1 Adjust PH value and
D color developed
M PH {7
Clean up & Pre- Filtration We /e
concentration itk
o it M R e £ l ¢ -
Positive Negative UESE‘EEJS
1 it
; Scratch sample surface and
Gg’ga Sa r;}aiﬂ;s o Make up to the repeat step() for two times. i
f Ao e 22 TR 52 20 1

200669 1/EC T=2006/650EC

S 2

l

v

v v

Positive

ICP-DES/AASIAAS-
VGA analysis
ICP-OESIAASIAAS-
VEA ST

P

Unable to make a Megative
judgment iRt B

v

Boiling water extraction
HhACHE I

v

Color development / compare
with the standard solution

5566,/ 15 bl e ) L
Positive Megative

FHE FH




