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1) MM (black plastic)
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LAB NO.

DATE
PAGE
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October 31, 2008
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Heavy Metals Test and Flame Retardants Test - Restriction of Hazardous Substances Directive

{RoHS), 2002/95/E

£ e

4% 3 t A
4, 2002/95/EC

Compounds Tested item (mg/kg) RoHS’ Limits
4 WA H (mg/kg) (mg/kg)
1 RoH S £t i3 s & 7 I
(ing/kg)
Lead (Ph)
#H(Pb) ND B _1 000
Mercury (Hg)
F(Hg) ND 1000
Cadmium (Cd)
HH(Cd) ND 100
Chromium VI (Cr VI)
. ND 1000
ATE(Cr (V)
Polybrominated Biphenyls (PBBs) :
£ LA (PBBs)
Bromobiphenyls
G ND
-
Dibromobiphenyls
R i
Tribromobiphenyls
R i ND
SR
Tetrabromobiphenyls
; i ND
L i Ik 4
Pentabromobiphenyls ND
R
Hexabromobiphenyls
¥ s ik ND
AR A
Heptabromobiphenyls ND
B
Octabromaobiphenyls ND
SR
MNonabromobiphenyls ND
JUBHBRE
Decabromobiphenyl ND
U
Sum of PBBs
£ BB KR ik i
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TEST RESULT
WL R

Heavy Metals Test and Flame Retardants Test - Restriction of Hazardous Substances Directive

{RoHS), 2002/95/EC
R < 0 A 8 i ) 0 A S MR R e P S AR 4 (R T R RR AR I SR A SR i ER
4) , 2002/95/EC

Compounds Tested item (mg/kg) RoHS* Limits
LA BT H (mg/kg) ( mg/kg)
1 RoHS #8059 [
( mg/kg)
Polybrominated Diphenyl Ethers (PBDEs):
% P4 i (PBDEs) :
Bromodiphenyl ethers
LI i
Dibromodiphenyl ethers ND
YRR
Tribromodiphenyl ethers ND
U 2
’I'etrahmmodiphenyl ethers ND
I e
Pentabromodiphenyl ethers ND
IR
Hexabromodiphenyl ethers ND
AYL i |
Heptabromodiphenyl ethers ND
IR I A i
Octabromodiphenyl ethers ND
JRICA i
MNonabromodiphenyl ethers ND
JUBLE A A .
Decabromodiphenyl ether ND
R y
Sum of PBDEs
£ B 24 A o =
Tested Item Conclusion
A H g5
1) HEAME (black plastic) I;E"‘%S
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Heavy Metals Test and Flame Retardanis Test - Restriction of Hazardous Substances Directive
{RoHS), 2002/95/EC

i R I 0 A S 80 ) R0 R SR BB e HR T P R EE 4 (R AR R Y e
4 , 2002/95/EC

Compounds Tested item (mg/kg) RoHS* Limits
& WL IR H (mg/kg) (mg/kg)
2 RoH S i3 f5 ) 7 fi
s e . s ol n (mg/kg)
Lead (Pb)
H(Pb) 15.4 1000
Mercury (Hg)
F(He) ND 1000
Cadmium (Cd)
§(Cd) ND 100
Chromium VI {Cr ¥VT) e .
AMER(Cr (VD) Negative Negative
Tested Ttem Conclusion
W0 H &k
¥ PASS
2) WEAEEHEIE (silvery metal) it
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Detection limits for regelated substances and limit of RoHS (in ppm) reference 1o 20020/95/EC

Repulated Substances 5 R $0 5

Detection limit 35 5

RoHS' Limit (mg/kg) RoHS" 8t i 8§ #5 7 fi

Phb

2

1 EH00

He &

2

L0

2 106
L1000
1000 (swm)

Cd 7
| Cr V1 A4 2

PRDs 38R 5 (each)
Bramahipienpls
Dilromnbighedpls
Trifromobiphemds
Tesrpbramobiphenyls
Fenfahromeiiphenpls
Hezehenmabiplienyls
Heptahromobipheayls
Coiehramobihenls
Nonadromabiplernpls
ecabromefipheayd
PBDEs % iLBERE
Sramodiphen ethers
Libromeodiphienyd ethers
Tribromodighenyl ethers
Tesrabramodiphes ethers
Pentabromacipfeny ethers
Hezerheomadipheny! eters
Heptabromediphenyl ethers
Ceiahromodiphend etfers
Nonsbromodipherd ethers
Decabr liphene! ether

Positive = FH{E

3 (each) 1000 (sum)

Negative = 14k MDD = MR Exempred=B 4

Test Method /8573
Wet Chemistry Tests — Reference to 1EC 62321 Ed, | (TC L L95/CDY), “Electrotechnical Products- Determination of Levels of Six Regulated
Substances™: SRS ITEE - B IEC 62320 Ed 1 (TC LSOOV BT 6 387 5 o R B 400 A e 10 3l 5
i.  Lead (Ph) and Cadmium (Cd): The sample is comminuted and digested with acid mixtures. Ph' Cd contents are determined with ICP-OES
fechnigque, (Chapter &, 9 & 10)
AR SR R, SRS AR AR, HTHR I e R R S T LR R IR RO 10D
il.  Mereury (He) The sample is comminuted and digested with acid mixtures. g content is determined with ICP-0ES, ICP-MS or AAS-
WA technique. (Chapter 7)
s ded R ERE, AR BRSNS R RS I T E T AR, R S T - T B T - Sk
R di . O 7
iii. Chromivm (V1) (Cr VI A4
A Metal: Oualitative method for the presence of hexavalent chromium on metal surface on "Test for the presence of Hexavalent
Chromium (Cr (V1)) in colourless and coloured corrosion-profection coatings on metals". The presence of hexavalent chromium is
indicated by the formation of a red o violel color. The method is applied in turn to 1) untreated surface; 2) surface got by gently
rubbing to seratch possibly reduced chromate surface butl without completely removing the whole coating layer; 3) surface got by
forcibly scratching into the decper layers, even reaching the substrate. The sample is further verified by boiling water extraction
method iF the result of spot test shows ahead is negative or uncerain. (Annex )
delil: el A0 A B ETE R v R AN R BB B R E b (Ce VD R . S Rt Er —
shin, WREAEOTEE. WAHRIERAT U AEE R, 20 S0 St R, B Rl A e A0 R
B, B RERS- R, DA EN AR, BEPEMEE. REE R R R e, T R
B — k. (B
[, Polymers & Electronics: The sample is comminufed and digested with alkaling mixtures. Chromivm VI content is determined with
UW-VIS spectrophotometer. {Annex C)
WM TR SRR, SRR BRI . S e WA . (RO
iV, PBBsand PEDEs: The sample exteacted by appropriate solvent is used for exteaction and quantified GC-MS, (Annex A)
S WA R R, R RATAE MEARLTRE, PR A R A R . (R A

Remark / i

1 For Chromivm V1ol a metal composite sample by wet chemistry, each individual metal component was tested.
LA R A e R Bech AR et, Bl R 2

2. Megative means hexavalent chromium on the tested arens does not be detected at the time of esting,
B PR &5 A I B A5 AR R

1. Positive means the presence of hexavalent chromivm on the tested area. If the test result is positive, that means the CriVI) concentration detected
in the spot-test solution is equal o or greater than 1 mgfkg or if use boiling-water extraction, the concentration is equal o or greater than
002mgkpd50cm®. However, it shall not be interpreted as the Ce{WI) concentration in the coating Jayer of the sample and should not be used as a
method detection limat for this qualitative test.
RS BAOR BRI 4 . I RARGR L, BT RGO RIS TR Imehke, WA RUER
TS 0 IS S TR T 0.02me/ke/S0om®, RIS 25670 BB EEE A IR IR, SRR AT AR R, G PR Rl E T

Wik
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4. The results of lead, Cadmium, Mercury, PRR and PEDE of the tested item(s) meet the requirement of the EL directive  2002/95EC{Rol15), and
for the metallic sample with corrosion protection coating, the exact hexavalent chromium concentration of the surface coaling cannol be
determined by this qualitative test methed (see remark 2 ahead) directly; so whether the fested item{s)} meet(s) the EL directive RoHS or nol,
further confirmation and analysis should be done.
BT I A B, A 2 08 TR R ) S R W Robs BRSO B A DR Y o O O A i P
i 000 585 30 o b A Ak i R T A R S R oS, T S — e A 4
2

By Judgement of the European Courl exemption on DecaBDE (20057 17EC) will be annaled by July 151 2008,
HUREC ST 4 2005/717EC, 20085 7 H | 11 BUSEHRE R R 4

6. The result relates only to the tested item. The report shall not be reproduced except full without the writlen approval of the testing

laboratory. Parameters whicl are not covered by (he lab™s testing scope are subcontracted to laboratories with government approval.
The accreditation relates Lo competences given in the accreditation certificate,

TR M IR A . R ER I ST, M AT R SR A e 0 A A e AT e T L R B
Fe AR A f e e B I S O T A e AR P

END
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ANNEX

List of Exempled Specific Applications in RoHS Dircetive (The list will be updated accordingly i EC updates it )88 Rol15 354 8 S0 750 1 64

“FH HEL B R B AR b T A )

| Mercury in compact Muorescent lamps not exceeding 5 mg per lamp.

2, Mercury in straight Muorescent lamps for general purposces not exceeding:

- halophosphate 10 mg
- triphosphate with normal ifetime 5 mg
- triphosphate with long lifetime § mg.

3. Mercury in straight fluorescent lamps for special purposes.

4. Mercury in other lamps not specifically mentioned in this Annex.

3. Lead in glass of eathede ey tubes, electronic components and Muorescent tubes.

6. Lead as an alloyving clement in stecl containing up to 0,35 % lead by weight, aluminivm 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 (e, lead-based allovs containing 85 % by weight or more lead),
-Lead in solders for servers, storage and storage arcay systems, network infrastructure equipment for switching, signalling, transmission as well as
network management for telecommunications,
-Lead in electronic cernmic parts (e.g. piesoelectronic devices). « [R3]

#. Cadmium and its compounds in elecirical contacts and cadminm plating except for applications banned wnder Directive 9133 8/EEC amending
Drirective T T6WEEC relating to restrictions on the marketing and use of certain dangerous substances and preparations, |[R3)

% Hexavalent chromium as an anti-corrosion of the carhon steel conling system in absorption refvigerators.
9b. Lead in lead-bronwe bearing shells and bushes, 4 [A2)

10. Within the procedure referred to in Article 7(2), the Commission shall evaluate the applications for:

- Deca BDE,

- Mercury in straight Muorescent lamps for special purposes,

- Lead in solders for servers, storage and slorage arey systems, network infrastrocture equipment for switching, signaling, ransmission as well
as network management for lelecommunications (wilh a view to selling a specific time limit for this cxemption}, and

- Light bulbs, as a matter of pricrity in order to establish as soon as possible whether these items are to be amended accordingly,

11, Lead vsed in compliant pin conncetor systems, 4 [A3]

12. Lead as a coating material for the thermal conduetion module c-ring, A [A3]

13, Lead and cadmium in optical and flter glass, | [A3]

14, Lead in solders consisting of more than two elements for the connection between the pins and the puckage of microprocessors with o lead content
of more than 80 % and less than 85 %% by weight. [A3]

15, Lead in solders to complete a viahle electrical connection between semiconductor die and carrier within integrated circuit Flip Chip
packages, || A3)

L6, Lead in lincar incandescent lamps with silicate conted tubes, A [Ad]

17. Lead halide as radiant agent in High Intensity Discharge (HIY) lamps wsed for professional reprography applications, - [Ad]

18, Lend as activator in the fuorescent povwder {1 % lead by weight or less) of discharge lumps when used as sun tanning lamps  containing
phosphors such as BSP (BaSi205:Ph) as well as when used as speciality lamps for diazo-printing reprograply, lithogeaphy, insect traps,
hotochemical and curing processes containing phosphors such as SMS ((Sr,BajiMgSi207:Ph), A[Ad)

19, Lead with PhBi%n-Hg and PhinSn-Hg in specilic compositions as main amalgam and with PbSn-Hg as auxiliary amalgam in very compact
Energy Saving Lamps (ESL), « [Ad]

20 Lead oxide in glass used for bonding front and rear subsirates of Mat Muorescent lamps used for Liguid Crystal Displays (LCI3), [ Ad)

21, Lead and eadmium in printing inks for the application of enamels on borosilicate glazss. | [AG]

22, Lead as impurity in RIG (rare carth iron garnet) Faraday rotators used for fbre optic communications systems. 4[AS]

23, Lead in fnishes of fine pitch components other than connectors with a pitch of 0,65 mm or less with MilFe lead frames and lead in finishes of fing
piteh components ather than connectors with a pitch of 0,65 mm or less with copper lead frames. A[A5]

24, Lead in solders for the soldering o machined through hole discoidal and planar array ceramic mullilayer capacitors. 4[AG]

25, Lead oxide in plasma display panels (PDP) and surfuce conduction electron emitter displays (SED) wsed in structural elements; notably in the
front and rear glass dielectric layer, the bus electrode, the black stripe, the address eleetrode, the barrier ribs, the scal frit and frit ring a5 well as in
print pastes. A[AH|

26. Lead oxide in the glass envelope of Black Light Blue (BLB) lamps, < [AG]

27, Lead alloys as solder for tranaducers used in high-powered (designated to operate for several hours at acoustic power levels of 125 dB SPL and
above) loudspeakers, A[A6]

2%, Hexavalent chromium in eorrosion preventive coatings of unpainted metal sheetings and fasteners used for corrosion protection and
Eleciromagnetic Interference Shielding in equipment fRlling under category three of Directive 2002/96/EC (1T and telecommunications
cquipment), Exemption granted until 1 July 2007, 4 [AT] { Over now )

29, Lead bound in crvstal glass as defined in Annex [{Categories 1, 2, 3 and 4) of Council Directive 6% 493EEC. [A5]

For the purposes of Article 5(1(a), a maximum concentration value of 0,1 % by weight in homogeneous materials for
lead, mercury, hexavalent chiromium, polybrominated biphenyls (PEB) and polybrominated diphenyl ethers (PRDE) and of
00,01 % by weight in hemogeneous materials for cadmium shall be tolerated. | [AT]

30, Cadmium alloys as electrical/mechanical solder joints o electrical conductors located directly on the voice coil in fransducers used in high-
powered loudspeakers with sound pressure levels of 100 di3 (A} and more.

31. Lead in soldering materials in mercury free Nal Muorescent lamps (which e.g. are used for liquid erystal displays, design or industrial lghting).

32, Lead oxide in seal frit used for making window assemblies for Argon and Krypton laser inbes,

Mote:
Sentences within B 4 are the amendments
A= Added by = Replacement specificd in

1= 2005618/EC  2=200%TITEC 3= 2005 TATEC A= 2006/3 1IVEC Sed0iaiasEC
Ge200afe I/EC  T=2006/692/EC
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Test Procedures Flow Chart for the determination of total heavy metals, Hexavalent Chromium and flame retardants

Flame retardant
ikl

Sample
#‘fﬁilli'll

l

Heavy metal

Grind into
fine pieces
BB AH
Mk

ik

Soxhlet Extraction
e LAY

Clean up & Pre-
concentration

*L it B e

GC-MS analysis
GC-MS 43

Totally Digestion by

Hexavalent Chromium

v

Metal and metal
with coating
s RO

A
v

Polymer and electronics
WS TR

'

Handling sample
Surface

Microwave /hot plate e AR R
technique
[k 8l R e b l
fiE
Drop prepared
color-appear
solution
Filtrati LAY D R
iltration WD
Positive Megative
FH%E 1

v

Extraction the sample
with alkaline solution
R 5 7R

v

Filter and fixed in
volumetric flask

v

Adjust PH value and
color developed
{97 PH i/ 2

v

UV analysis
UV 537

Make up to the
known volume

v

Scratch sample surface and

A FI AR repeat step(L) for two times.
Bl RS 1 PR
ICP-OES/AASIAAS- ¢ * ¢
VGA analysis Fositive Unable to make a Negative
ICP-OES/AASIAAS- [t judgment ~FEES] AtE
VGA 53t

v

Boiling water extraction
Al EEE

v

Color development / compare with
the standard solution

e (S A 77 EE

v

Positive
FHTE

v

Negative
P




