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Applicant :  GUANGZHOU FULLRIVER MICRO-ELECTRONICS CO., Ltd.

Address :  TAI SHI INDUSTRIAL AREA, DONGCHONG TOWN, PANYU DISTRICT,
GUANGZHOU CITY, GUANG DONG PROVINCE

Date of Sample :  Mar. 15, 2010

Received

Testing Period :  From Mar. 15, 2010 to Mar. 23, 2010

Report on the submitted sample said to be:

Item Name :  LEAD FRAME

Material : C194(K65)

Supplier : Wieland

Sample No. Test Request Conclusion

European council directive 2002/95/EC & 2005/618/EC -Restriction of
hazardous substances (RoHS) -Heavy Metal Lead (Pb), Cadmium (Cd),

01 Mercury (Hg) , Hexavalent Chromium (Cr*") and Flame Retardant Pass
Polybrominated Biphenyls & Polybrominated Biphenyl Ethers (PBBs & PBDES)
test.

o1 Perfluorooctane sulfonates (PFOS) content- Selected test(s) as requested by /
the applicant.
Perfluorooctanoic acid (PFOA) content- Selected test(s) as requested by the

01 i /
applicant.

01 Antimony (Sb) content - Selected test(s) as requested by the applicant. /

Please see the next page(s) for details.

Signed for and on behalf of LCTECH
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1 TEST RESULT

1.1 European council directive 2002/95/EC & 2005/618/EC -Restriction of hazardous substances (RoHS)
-Heavy Metal Lead (Pb), Cadmium (Cd), Mercury (Hg) , Hexavalent Chromium (Cr®) and Flame Retardant
Polybrominated Biphenyls & Polybrominated Biphenyl Ethers (PBBs & PBDES) test

Test item Test result (mg/kg) RoHS Directive
01 Requirements (mg/kg )
Cadmium (Cd) ND (<2) <100
Lead (Pb) ND (<2) <1000
Mercury (HQg) ND (<2) <1000
Chromium (VI) (Cr®*) Negative <1000
PolybrominatedBiphenyls (PBBs) ND (<5)
Monobromobiphenyl (MonoBB) ND (<5)
Dibromobiphenyl (DiBB) ND (<5)
Tribromobiphenyl (TriBB) ND (<5)
Tetrabromobiphenyl (TetraBB) ND (<5)
Pentabromobipheny! (PentaBB) ND (<5) <1000
Hexabromobiphenyl (HexaBB) ND (<5)
Heptabromobiphenyl (HeptaBB) ND (<5)
Octabromobiphenyl (OctaBB) ND (<5)
Nonabromobiphenyl (NonaBB) ND (<5)
Decabromobiphenyl (DecaBB) ND (<5)
Polybrominated DiphenylEthers (PBDES) ND (<5)
MonobromodiphenylEther (MonoBDE) ND (<5)
DibromodiphenylEther (DiBDE) ND (<5)
Tribromodiphenyl Ether(TriBDE) ND (<5)
TetrabromodiphenylEther (TetraBDE) ND (<5)
PentabromodiphenylEther (PentaBDE) ND (<5) <1000
HexabromodiphenylEther (HexaBDE) ND (<5)
HeptabromodiphenylEther (HeptaBDE) ND (<5)
OctabromodiphenylEther (OctaBDE) ND (<5)
NonabromodiphenylEther (NonaBDE) ND (<5)
DecabromodiphenylEther (DecaBDE) ND (<5)
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Remark:
- mg/kg = parts per million = ppm.
- ND = Not detected (less than method detection limit).

- < = Less than.
- Negative = A negative test result indicates the absence of Cr(VI) coating.

Test method and method detection limit (MDL)

Test item Test method MDL

. With reference to IEC 62321 :2008, by acid digestion and
Cadmium (Cd) _ 2 mg/kg
determined by ICP-OES

With reference to IEC 62321 :2008, by acid digestion and
Lead (Pb) ) 2 mg/kg
determined by ICP-OES

With reference to IEC 62321 :2008, by acid digestion and
Mercury (HQg) . 2 mg/kg
determined by ICP-OES

_ 6 With reference to IEC 62321:2008, by spot test and
Chromium (V1) (Cr™) . . See remark
boiling water extraction

Polybrominated Biphenyls

;ByBr & ot P tyd With reference to IEC 62321 :2008, by solvent exiraction
S olybrominate m

( ) ) y and determined by GC/MS g9

Diphenyl Ethers (PBDES)

Remark:
- Negative = A negative test result indicates the absence of Cr(VI) coating.
- Positive = A positive test result indicates the presence of Cr(VI) coating.

1.2 Perfluorooctane sulfonates (PFOS) content

With reference to US EPA3550C & US EPA8321B, to determine the Perfluorooctane sulfonates (PFOS)
content in the submitted sample by High Performance Liquid Chromatography (HPLC).

. Test result (mg/kg)
Test item
01
Perfluorooctane sulfonates (PFOS) ND (< 2)

Remark:

- Method detection limit = 2mg/kg

- mg/kg = parts per million = ppm

- ND = Not detection, less than the method detection limit.
- < = Less than.
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1.3 Perfluorooctanoic acid (PFOA) content

With reference to US EPA3550C & US EPA8321B, to determine the Perfluorooctanoic acid (PFOA) content in
the submitted sample by High Performance Liquid Chromatography (HPLC).

. Test result (mg/kg)
Test item
01
Perfluorooctanoic acid (PFOA) ND (< 2)

Remark:

- Method detection limit = 2mg/kg

- mg/kg = parts per million = ppm

- ND = Not detection, less than the method detection limit.
- < = Less than.

1.4 Antimony(Sb) content

As specified by the applicant, with reference to US EPA 3052(1996) & US EPA 6010C(2007), acid digestion
and determine the Antimony(Sb) content in the submitted sample by Inductively Coupled Plasma Optical
Emission Spectrometer (ICP-OES) .

_ Test result (%)
Test item
01
Antimony (Sb) ND(<0.0002)

Remark:

- < = Less than.

- % = Percentage.

- ND = Not detected (less than method detection limit).
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2. MEASUREMENT FLOWCHART
2.1 Test for Cd / Pb /Sb / Hg content

WEIGHTED SAMPLE WAS CONCENTRATED NITRIC SAMPLE WAS DIGESTED IN
PUT INTO A MICROWAVE ACID, HYDROFLUORIC MICROWAVE DIGESTION
DIGESTION VESSEL j ACID, HYDROCHLORIC j OVEN

ACID WERE ADDED

{

MADE UP WITH DEIONIZED THE DIGESTED SOLUTION FILTRATION (ALKALI FUSION

WATER WAS TRANSFERRED INTO OR ACID TO DISSOLVED

AND ANALYZED BY (—]  AVOLUMETRICFLASK  K—] METHOD WAS USED IF THE

ICP-OES SAMPLE NOT DISSOLVE
COMPLETE)

2.2 Test for phthalates(PBBS/PBBBEDS) content

ORGANIC SOLVENT WAS
WEIGHTED SAMPLE WAS ADDED AND THE THE EXTRACT WAS
PLACED IN A THIMBLE SAMPLE WAS CONCENTRATED
EXTRACTED BY
SOXHLET EXTRACTION

U

CONCENTRATED
ANALYZED BY GC-MS MADE UP WITH ORGANIC EXTRACT WAS
: SOLVENT : TRANSFERRED INTO A

VOLUMETRIC FLASK
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2.3 Test for hexavalent chromium (Cr®") content-spot test/boiling water extracton

FOR A NEGATIVE RESULT,
TAKE ANOTHER SAMPLE,

FOR A NEGATIVE RESULT

CLEAN THE SAMPLE AGAIN,REPEAT THE TEST

SURFACE, PLACE = RUB THE SAMPLE SURFACE = STEP AS BEFORE, UNTIL
SEVERAL DROPS TEST WITH A GRINDING PAPER, REACHING THE
SOLUTION PLACE DROPS OF TEST SUBSTRATE

SOLUTON AGAIN
FOR A NEGATIVE RESULT

OF SPOT TEST, CARRY
OUT THE BOILING WATER

ARED TO VIOLET COLOR
APPEAR, THE TEST

ARED TO VIOLET COLOR
APPEAR, THE TEST

EXTRACTION
RESULT IS POSITIVE RESULT IS POSITIVE
PROCEDURE.
HEAT THE WATER, WHILE
CONTINUE BOILING FOR 10 MINUTE TAKE ABOUT 50cm?

TAKE AWAY THE SAMPLE, ADD 1mI OF | (3T
ORTHOPHOSPHORIC ACID SOLUTION
WHILE THE SOLUTION IS COOLING
TO ROOM TEMPERATURE

J

SURFACE OF TEST
SAMPLE, ADD 50ml DI
WATER

ARED TO VIOLET

COLOR APPEAR, THE &

TEST RESULT IS
POSITIVE

POUR HALF SOLUTION TO
ANOTHER BEAKER, ADD 1ml
TEST SOLUTION TO ONE OF

TWO BEAKER, THE OTHER

ONE SERVES US BLANK

IF THE COLOR DEVELOP
DURING THE TEST IS
DIFFICULT TO JUDGE,

MESURE THE ABSORBTANCE
AT 540nm WITH UV-VIS.

{

IF THERE IS NOTHING COLOR
GENERATE, THE TEST RESULT
IS NEGATIVE.
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2.4 Test for PEOS / PFOA content

SAMPLE PREPARATION EN EXTRACTION WITH EN CONCENTRATE
AND MEASUREMENT MEXED ORGANIC EXTRACTION SOLUTION
SOLVENT

g

ANALYZED BY HPLC TRANSFER THE FILTER THROUGH
: SOLUTION TO SAMPLE : 0.45um PTEF FILTER
VIAL.

3. TESTED COMPONENTS
01 Silvery /coppery metal

Photo of the Sample

LCGC10039023

*kkk *kkk *kkk *kkk *kkk *kkk *kkk *kkk *kk

*LCGC10039023* End of Report
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