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High Current Ferrite Chip Bead(Lead Free) HFZ2012PF-601T23
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High Current Ferrite Chip Bead(Lead Free)

HFZ2012PF-601T23

1. Features

1. Monolithic inorganic material construction.

Ni(100%)—1.5um (min.)

Sn(100%)—3.5um (min.)

2. Closed magnetic circuit avoids crosstalk.
3. Suitable for reflow soldering.
4. Shapes and dimensions follow E.l.A. spec.
5. High Current Bead Low RDC
6. Excellent solder ability and heat resistance.
7. High reliability.
8. 100% Lead(Pb) & Halogen-Free and RoHS compliant.
9. Low DC resistance structure of electrode to prevent wasteful electric power consumption.
10. Operating Temperature : -55~+125°C (Including self-temperature rise)
2. Dimensions
D
Chip Size
© A 2.00+0.20
A 5 B 1.25+0.20
C 0.85+0.20
Units: mm
3. Part Numbering
2012 - 601 Termination (Pb Free)
A B C D E F
A: Series Ao1007%)
B: Dimension LxW
C: Material Lead Free Material
D: Impedance 601=600(2
E: Packaging T=Taping and Reel, B=Bulk(Bags)

F: Rated Current

4. Specification

23=2300mA

Ferrite Body (Pb Free)

Tai-Tech Test Frequency DC Resistance Rated Current
Part Number li[pEe e (9) (Hz) (Q) max. (mA) max.
HFZ2012PF-601T23 600+£25% 60mV/100M 0.060 2300
@ Rated current: based on temperature rise test
® In compliance with EIA 595
@ All test data referenced to 25°C ambient
u Impedance-Frequency Characteristics
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5. Reliability and Test Condition

Item Performance Test Condition
Series No. HFZ -
Operating Temperature . -65~+1257C X _
(Including self-temperature rise)
Transportation -55~+125°C For long storage conditions, please see the
Storage Temperature (on board) Application Notice

Impedance (Z)

DC Resistance

Rated Current

Refer to standard electrical characteristics list

Agilent4291
Agilent E4991
Agilent4287
Agilent16192

Agilent 4338

DC Power Supply
Over Rated Current requirements, there will be
some risk

Temperature Rise Test

Rated Current < 1A AT 20°CMax
Rated Current = 1A AT 40CMax

1. Applied the allowed DC current.
2. Temperature measured by digital surface
thermometer.

Life test

Load Humidity

Appearance: no damage.
Impedance: withint15%of initial value.

DCR : within £15% of initial value and shall not exceed the specification value

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020F Classification
Reflow Profiles)

Temperature: 125+2°C

Applied current: rated current.

Duration: 1000+12hrs.

Measured at room temperature after placing
for 2412 hrs.

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020F Classification
Reflow Profiles)

Humidity: 85:3%R.H.

Temperature: 85:2°C.

Duration:1000hrsMin.
Bead:with100%ratedcurrent

Inductance: with 10% rated current

Measured at room temperature after placing
for 2412 hrs.

Thermal shock

Appearance: no damage.
Impedance: withint15%of initial value.
DCR : within £15% of initial value and shall not exceed the specification value

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020F Classification
Reflow Profiles)

Condition for 1 cycle

Step1: -55+2°C 3045 min.
Step2: 125+2°C =0.5min
Step3: 125:2°C  30£5min.

Number of cycles: 500
Measured at room temperature after placing
for 2412 hrs.

Appearance : No damage.
Impedance : within£15% of initial value

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020F Classification
Reflow Profiles)

Oscillation Frequency:10Hz~2KHz~10Hz for
20 minutes

Vibration DCR : within +15% of initial value and shall not exceed the specification value |Equipment - Vibration checker
Total Amplitude:10g
Testing Time : 12 hours(20 minutes, 12 cycles
each of 3 orientations) -
Shall be mounted on a FR4 substrate of the
following dimensions:
>=0805inch(2012mm):40x100x1.2mm
Appearance : No damage. <0805inch(2012mm):40x100x0.8mm
Bending Impedance : within£10% of initial value Bending depth:
DCR : within £15% of initial value and shall not exceed the specification value |>=0805inch(2012mm):1.2mm
<0805inch(2012mm):0.8mm
Duration of 10 sec for a min.
Preconditioning: Run through IR reflow for 3
times. ( IPC/JEDEC J-STD-020F Classification
Reflow Profiles)
Test condition:
Peak Normal Velocity
Appearance : Noldamage. o Type Value | duration | Wave form | change
Shock Impedance : withint10% of initial value @s) | ©)ms) (Vilftsec
DCR : within £15% of initial value and shall not exceed the specification value
SMD 50 1 Half-sine 1.3
Lead 50 1" Half-sine 1.3

3 shocks in each direction along 3
perpendicular axes

www.tai-tech.com.tw
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Item Performance Test Condition

a.Method B, 4 hrs @155°C dry heat
@235°C+5°C
Test time:5 +0/-0.5 seconds.

Solderability More than 95% of the terminal electrode should be covered with solder.
b. Method D category 3. (steam aging 8hours
+ 15 min)@ 260°C+5°C
Test time: 30 +0/-0.5 seconds.
Number of heat cycles: 1
Temperature Time Tempgrature_
o ramp/immersion
Appearance : No damage. (°C) ) and emersion rate

Resistance to Soldering

Impedance : withint15% of initial value

Heat DCR : within £15% of initial value and shall not exceed the specification value | 260 +5 10 +1
(solder temp)

25mm/s +6 mm/s

Depth: completely cover the termination

Preconditioning: Run through  reflow for 3

s 05 mm times.( IPC/JEDEC J-STD-020F Classification
TN \\ Reflow Profiles)
Appearance : No damage. . Component mounted on a PCB apply a force
. Impedance : within+15% of initial value \ >0805inch(2012mm):1kg
Terminal strength L o s <=0805inch(2012mm):0.5kg
DCR : within £15% of '“"."i" vglue and shall not to the side of a device being tested. This force
exceed the specification value s

press tool shall be applied for 60 +1 seconds. Also the
force shall be applied gradually as not to shock

shase feres the component being tested.
. Derating
**Derating Curve T
BA
For the ferrite chip bead which withstanding current over 1.5A, as the :
operating temperature over 85°C, the derating current information is 7 e
necessary to consider with. For the detail derating of current, please <, 6A
refer to the Derated Current vs. Operating Temperature curve. g i
g 5
44
8 4
g i 38
o 2 28
1588
1 lemimrapesa mpespey conm i capa g S SR
o g4
]

Environment Temperature+a Temperature °C)

6. Soldering and Mounting

6-1. Recommended PC Board Pattern

Land Patterns For
Reflow Soldering

Series | Type | A(mm) | B(mm) | C(mm) |D(mm) [E(mm) | F(mm)|G(mm)

Chip Size

HFZ 2012 | 2.010.20 | 1.25%0.20 | 0.8510.20 |0.50+0.30| 1.05 1.00 1.45
G PC board should be designed so that products can prevent damage from
mechanical stress when warping the board.

6-2. Soldering

Mildly activated rosin fluxes are preferred. TAI-TECH terminations are suitable for re-flow soldering systems. If hand
soldering cannot be avoided, the preferred technique is the utilization of hot air soldering tools.

www.tai-tech.com.tw
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6-2.1 Soldering Reflow:

Recommended temperature profiles for lead free re-flow soldering in Figure 1. Table 1.1&1.2 (J-STD-020F)

6-2.2 Soldering Iron:

Products attachment with a soldering iron is discouraged due to the inherent process control limitations. In the event that a
soldering iron must be employed the following precautions are recommended. (Figure 2.)

« Preheat circuit and products to 150°C

+ 350°C tip temperature (max) + 1.0mm tip diameter (max)

Fig.1 Soldering Reflow

/ Supplier T, 2T,
|
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T.-5C
L Suppliert, ——
ﬂ Tp x
Max. Ramyps Up Rate = 3°C/s
Max. Ramp Down Rate = 6CJs |
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=
= Tamax [Frshentfvea]
© +
=
L
= Tamin
£
L]
[

25

f———————Time 25°C to Peak

Time —=>
Reflow times: 3 times max

Table (1.1): Reflow Profiles

« Never contact the ceramic with the iron tip

+ Use a 20 watt soldering iron with tip diameter of 1.0mm
« Limit soldering time to 4~5sec.

Fig.2 Iron soldering temperature profiles

Iron Soldering

PRE-HEATING SOLDERING NATURAL
. COOLING
within 4~5s
350
o
o
4
=
<
< 0
w
o
=
wl
=
Over 60s Gradual cooling
|l
\

TIME(sec.)
Iron Soldering times : 1 times max

Profile Type:

Pb-Free Assembly

Preheat

-Temperature Min(Tsmin)
-Temperature Max(Tsmax)
-Time(ts)from(Tsmin t0 Tsmax)

150°C
200°C
60-120seconds

Ramp-up rate(T.to Tp)

3C/second max.

Liquidus temperature(T,)
Time(t.)maintained above T,

217°C
60-150 seconds

Classification temperature(T)

See Table (1.2)

Time(t,) at Tc- 5°C (Tp should be equal to or less than Tc.)

< 30 seconds

Ramp-down rate(T, to T,)

6°C /second max.

Time 25°C to peak temperature

8 minutes max.

Tp: maximum peak package body temperature, Tc: the classification temperature.

For user (customer) Tp should be equal to or less than Tc.

Table (1.2) Package Thickness/Volume and Classification Temperature (T.)

Package Volume mm® Volume mm’ Volume mm®
Thickness <350 350-2000 >2000
<1.6mm 260°C 260°C 260°C
PB-Free Assembly 1.6-2.5mm 260°C 250°C 245°C
22.5mm 250°C 245°C 245°C
Reflow is referred to standard IPC/JEDEC J-STD-020F -
6-2.3 Solder Volume: .
Upper limit ——————ev
Accordingly increasing the solder volume, the mechanical stress to Recommendable ——— //

product is also increased. Exceeding solder volume may cause the
failure of mechanical or electrical performance. Solder shall be used
not to be exceed as shown in right side:

Minimum fillet height = soldering thickness + 25% product height

www.tai-tech.com.tw
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7. Packaging Information

7-1. Reel Dimension

T

7-2.1 Tape Dimension / 8mm

WMaterial of taping is paper

P22:0.1 Po410.1 o t

E:1.7540.1

i
-
~

b\\
~
-
N
-
\
7
~\

1
I ‘
=2l

F:3.5¢0.1

Type A(mm) | B(mm) | C(mm) | D(mm)
7"x8mm 9.0+0.5 602 13.510.5 178+2
Size Bo(mm) | Ao(mm) | Ko(mm) | P(mm) t(mm)
201209 2.10+0.05 | 1.30+0.05 | 0.9510.05 | 4.010.10 | 0.9510.05

7-3. Packaging Quantity

Chip Size 201209
Chip / Reel 4000
Inner box 20000
Middle box 100000
Carton 200000

7-4. Tearing Off Force

F 0 3
Top cover tape T 165° o180

e
. Base tape

The force for tearing off cover tape is 15 to 60 grams
in the arrow direction under the following conditions.

Room Temp. |Room Humidity| Room atm Tearing Speed
(C) (%) (hPa) mm/min
5~35 45~85 860~1060 300

Application Notice

- Storage Conditions(component level)

- Transportation

To maintain the solder ability of terminal electrodes:

1. TAI-TECH products meet IPC/JEDEC J-STD-020F standard-MSL, level 1.
2. Temperature and humidity conditions: Less than 40°C and 60% RH.
3. Recommended products should be used within 12 months from the time of delivery.
4. The packaging material should be kept where no chlorine or sulfur exists in the air.

1. Products should be handled with care to avoid damage or contamination from perspiration and skin oils.
2. The use of tweezers or vacuum pick up is strongly recommended for individual components.
3. Bulk handling should ensure that abrasion and mechanical shock are minimized.

www.tai-tech.com.tw
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Mit=EERER N ABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBEEEF(RW)BRAE (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.)

B EFIoastt () BRAE] (TAIPAQ ELECTRONICS (SI-HONG) CO,, LTD.)

AR R HARAS (JDX TECHNOLOGY CO, LTD.)

MEMBEEMM T EEMIUEELS (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWANR. O. C)

IHERELUMZEMESESRE TEESER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
Rl - JTEE - B8 - MR - KERZEEMAINIEEA - 2ad5EERA (THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE
ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JJANGSU PROVINCE - P,R - CHINA)
EItMEERBRERBSERSMR3IEE06ZE (ROOM E06, 3RD FLOOR, NO.5, SECTION 5, XINYI ROAD, XINYI DISTRICT,

TAIPEI CITY, TAIWAN, R.O.C)

TR &RE&RPEREAIRHAER (The following sample(s) was/were submitted and identified by the
applicant as) :

¥ m & (Sample Name) :  FERRITE CHIP BEAD - FERRITE CHIP INDUCTOR - ARRAY » MCF + MCM -
YMV -~ APM - TFPI SERIES
& mBL5% (Style/Item No.) :  FERRITE CHIP BEAD ~ FERRITE CHIP INDUCTOR - ARRAY » MCF ~ MCM -

YMV - APM - TFPI SERIES

W H(Sample Receiving Date) . 27-Nov-2024

Azt BB (Testing Period) 1 27-Nov-2024 to 05-Dec-2024
A& K (Test Requested) KEEFPERETRR - AHIEEFSEREEREE - (Testing item(s) is/are

specified by client. Please refer to result table for testing item(s).)

A &R (Test Results) : A 2R F—H (Please refer to following pages.)

s

Signhed for and on behalf oRAwes
SGS TAIWAN LTD.
Chemical Laboratory - Taipei

Troy Chand / Departiént Mal"ﬁ er '/

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. Attention is drawn to the limitation of

liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its
intervention only and within the limits of client’s instruction, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise
stated the results shown in this test report refer only to the sample(s) tested.

_ FitmaREHIEEXEE DL 25 5% t+886(02)2299 3939  {+886(02)2299 3237
SGS Taiwan Ltd. &3 &% 44 #0565 "L & | 25 Wy Chyuan 7th Road, New Taipei Industrial Park, Wu Ku District, New Taipei City, Taiwan
|

Member of the SGS Group



SGS

AE RS

TeSt Report g5 (No.): ETR24B04639 HH#i(Date): 05-Dec-2024 B2l(Page): 2 of 21
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EERBEF(REW)BRASE (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.)

B EFIoastt () BRAE] (TAIPAQ ELECTRONICS (SI-HONG) CO,, LTD.)

AR K HARAS (JDX TECHNOLOGY CO,, LTD.)

MEMBEEMM T EEMIUEELS (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWANR. O. C)

IHERELUMZEMESESRE TEESER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
Rl - JTEE - B8 - MR - KERZEEMAINIEEA - 2ad5EERA (THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE
ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JJANGSU PROVINCE - P,R - CHINA)
EItMEERBRERBSERSMR3IEE06ZE (ROOM E06, 3RD FLOOR, NO.5, SECTION 5, XINYI ROAD, XINYI DISTRICT,

TAIPEI CITY, TAIWAN, R.O.C)

B BRI AGR (Test Part Description)
No.1l o EEEA (MIXED ALL PARTS)

HBIE 45 R (Test Results)

AFIEE RE 5 E B MDL HR
(Test Items) (Method) (Unit) (Result)
No.1
@ (Cd) (Cadmium (Cd)) £Z|EC 62321-5:2013 - DUKERSEHRE mg/kg 2 n.d.

FHFEEDHT - (With reference to IEC
62321-5: 2013, analysis was performed by

ICP-OES.)
#r (Pb) (Lead (Pb)) £#|EC 62321-5: 2013 - DIRBRESERE | mg/kg 2 n.d.

B YLREE DT - (With reference to IEC
62321-5: 2013, analysis was performed by

ICP-OES))
7 (Hg) (Mercury (Hg)) £3#E|EC 62321-4: 2013+ AMD1: 2017 - L mg/kg 2 n.d.

REMEBIREHCEED N - (With
reference to IEC 62321-4: 2013+ AMDL:
2017, analysis was performed by ICP-OES.)

7NMEEE Cr(VI) (Hexavalent Chromium £E|EC 62321-7-2: 2017 » DIELISNE-TIRA | mg/kg 8 n.d.
Cr(Vl)) DI EFT AT o (With reference to IEC

62321-7-2: 2017, analysis was performed

by UV-VIS.)

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. Attention is drawn to the limitation of

liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its
intervention only and within the limits of client’s instruction, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise
stated the results shown in this test report refer only to the sample(s) tested.
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EERBEF(REW)BRASE (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.)

B EFIoastt () BRAE] (TAIPAQ ELECTRONICS (SI-HONG) CO,, LTD.)

AR K HARAS (JDX TECHNOLOGY CO,, LTD.)

MEMBEEMM T EEMIUEELS (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWANR. O. C)

flé*f%%m%’éﬁﬁE?Eﬂﬁl%@?ﬁ%ﬁ% (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
Rl - JTEE - B8 - MR - KERZEEMAINIEEA - 2ad5EERA (THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE
ROAD ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JJANGSU PROVINCE - P,R - CHINA)
EItMEERBRERBSERSMR3IEE06ZE (ROOM E06, 3RD FLOOR, NO.5, SECTION 5, XINYI ROAD, XINYI DISTRICT,

TAIPEI CITY, TAIWAN, R.O.C)

AHIER ARG E Efu MDL HR

(Test Items) (Method) (Unit) (Result)
No.1
—8H## (Monobromobiphenyl) mqg/kg 5 n.d.
_/THS%_H_ (Dibromobiphenyl) mg/kg 5 n.d.
— 2R (Tribromobiphenyl) mg/kg 5 n.d.
TREER (Tetrabromobiphenyl) mag/kg 5 n.d.
FREEZE (Pentabromobiphenyl) mg/kg 5 n.d.
7VREEK (Hexabromobiphenyl) mag/kg 5 n.d.
+LREK (Heptabromobiphenyl) mg/kg 5 n.d.
JUREEK (Octabromobiphenyl) mag/kg 5 n.d.
BB (Nonabromobiphenyl) mg/kg 5 n.d.
;;ii e SEIEC 62321-6: 2015 - LU 8/703% mgj:zg > L
e 2 : 547 - (With reference to IEC 62321-6:  |—13Xd ne
SECR B (Monobromodiphenyl ether) 2015 | ¢ d by GC/MS) mag/kg 5 n.d.
:E §>XBt (Dibromodiphenyl ether)  analysis was performed by ' mag/kg 5 n.d.
=R BE (Tribromodiphenyl ether) mg/kg 5 n.d.
MRE KB (Tetrabromodiphenyl ether) mg/kg 5 n.d.
FORBEKEE (Pentabromodiphenyl ether) mag/kg 5 n.d.
7REEKEE (Hexabromodiphenyl ether) mag/kg 5 n.d.
't/;'— éﬁ*ﬁ it (Heptabromodiphenyl ether) mg/kg 5 n.d.
KBt (Octabromodiphenyl ether) mg/kg 5 n.d.
7‘L ‘éﬁ%?ﬂfﬁ it (Nonabromodiphenyl ether) mag/kg 5 n.d.
+)REZKXBE (Decabromodiphenyl ether) mag/kg 5 n.d.
%R A B 42F (Sum of PBDES) mg/kg - n.d.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. Attention is drawn to the limitation of

liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its
intervention only and within the limits of client’s instruction, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise
stated the results shown in this test report refer only to the sample(s) tested.
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HIEIER VWb EfiI MDL #HwR
(Test Items) (Method) (Unit) (Result)
No.1

#PR RS T K5 (BBP) (Butyl benzyl mg/kg 50 n.d.
phthalate (BBP))
#PK R T Fs (DBP) (Dibutyl mg/kg 50 n.d.
phthalate (DBP))
W _ PR (-2 B B)As (DEHP) (Di- mg/kg 50 nd.
(2-ethylhexyl) phthalate (DEHP))
R _BR % T s (DIBP) (Diisobutyl mg/kg 50 n.d.
phthalate (DIBP))
#BAR _BPEE — F 305 (DIDP) (Diisodecyl mg/kg 50 n.d.
phthalate (DIDP)) (CAS No.: 26761-40- |£#I|EC 62321-8: 2017 - UG BB F&/E L
0, 68515-49-1) B - (With reference to IEC 62321-8:
#_ PR _E T hs (DINP) (Diisononyl |2017, analysis was performed by GC/MS.) mg/kg 50 n.d.
phthalate (DINP)) (CAS No.: 28553-12-
0, 68515-48-0)
#X _BBRE — IE 3¢5 (DNOP) (Di-n-octyl mg/kg 50 n.d.
phthalate (DNOP)) (CAS No.: 117-84-0)
A e IE[XEs (DNPP) (Di-n- mg/kg 50 n.d.
pentyl phthalate (DNPP)) (CAS No.:
131-18-0)
HK R IFC B (DNHP) (Di-n-hexyl mg/kg 50 n.d.
phthalate (DNHP)) (CAS No.: 84-75-3)
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HAFIEE AHGE Efi MDL HER
(Test Items) (Method) (Unit) (Result)
No.1
SNRERET _HMEFMBEEWMAILNER |2ZIEC 62321-9: 2021 - DIHENE/EL | mg/kg 20 n.d.

#)(HBCDD) (a- HBCDD, B- HBCDD, y- [& 27 - (With reference to IEC 62321-9:
HBCDD) (Hexabromocyclododecane  |2021, analysis was performed by GC/MS.)
(HBCDD) and all major
diastereoisomers identified (a- HBCDD,
B- HBCDD, y- HBCDD)) (CAS No.:
25637-99-4, 3194-55-6 (134237-51-7,
134237-50-6, 134237-52-8))

& (F) (Fluorine (F)) (CAS No.: 14762-94- mg/kg 50 n.d.
8)

i_(i:)n (Chlorine (Cl)) (CAS No.: 22537- 2B EN 14582: 2016 - LIEEFEAF 25 mg/kg 50 n.d.
% (Br) (Bromine (B1)) (CAS No. 10097 | 1 _ (With reference to BS EN 14582: 2016, 1= =5 nd.
32-2) analysis was performed by IC.)

2 (1) (lodine (1)) (CAS No.: 14362-44-8) mg/kg 50 n.d.
EEFhiElk K HEES (PFOS and its £2ZCEN/TS 15968: 2010 - LUgMRETSEHE | mg/kg 0.01 n.d.
salts) (Perfluorooctane sulfonates and |B&EED 4T - (With reference to CEN/TS

its salts (PFOS and its salts)) (CAS No.:  [15968: 2010, analysis was performed by

1763-23-1 and its salts) LC/MS/MS.)

ERFMEEES (PFOA and its salts)  |£%&CEN/TS 15968: 2010 - LURMEETERE | mg/kg 0.01 n.d.
(Perfluorooctanoic acid and its salts BEIEE DT - (With reference to CEN/TS

(PFOA and its salts)) (CAS No.: 335-67-1{15968: 2010, analysis was performed by

and its salts) LC/MS/MS.)
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HAFIEE AHGE Efi MDL HER
(Test Items) (Method) (Unit) (Result)
No.1
ERF iR REER (PFOS and its 1ECZEN 17681-1: 2022 & EN 17681-2: 2022] mg/kg 0.01 n.d.

salts) (Perfluorooctane sulfonates and | - LURMEEBHT R EEE 24T - (Modified
its salts (PFOS and its salts)) (CAS No.: |EN 17681-1: 2022 & EN 17681-2: 2022,

1763-23-1 and its salts) analysis was performed by LC/MS/MS.)

@A FEKHEER (PFOA and its salts)  |[182ZEN 17681-1: 2022 & EN 17681-2: 2022 mg/kg 0.01 n.d.
(Perfluorooctanoic acid and its salts UM BB EREE 2T - (Modified

(PFOA and its salts)) (CAS No.: 335-67-1|EN 17681-1: 2022 & EN 17681-2: 2022,

and its salts) analysis was performed by LC/MS/MS.)

B& % (Polyvinyl chloride) (PVC) £2ZASTM E1252: 2021 + DUEITEEIRAT SN **x - Negative

WAL B PGB EDHT - (With reference to
ASTM E1252: 2021, analysis was
performed by FT-IR and Flame Test.)

# (Sb) (Antimony (Sb)) (CAS No.: 7440- mg/kg 2 n.d.
36-0) £2ZUS EPA 3052: 1996 - IR ERB S E iR

#% (Be) (Beryllium (Be)) (CAS No.: 7440- [S4¢6:EE& 247 - (With reference to US EPA mg/kg 2 n.d.
41-7) 3052: 1996, analysis was performed by

fil# (As) (Arsenic (As)) (CAS No.: 7440- ICP-OES) mg/kg 2 n.d.
38-2)
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fEEE(Note) :
1. mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm
. MDL = Method Detection Limit (7751201 RE)
. n.d. = Not Detected (ZR#% L) ; /\FAMDL / Less than MDL
"-" = Not Regulated (f&#R1&E)
**= Qualitative analysis (No Unit) 47 (FREE A1)
. Negative = Undetectable f2 14 R1ERIZI/FR1EH); Positive = Detectable B4 (EEAIZ/#& )
B EERPBEAZKEGIE  HETPHESHIEERAAERESTENE—HMENZE -
The sample(s) was/were analyzed on behalf of the applicant as mixing sample in one testing. The above
result(s) was/were only given as the informality value.

NouhAwN
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PFAS Remark :
IRBPFASEERMENWPFASYENIEELAE - BRREGEE ZPFASEREHENE  HOUEHSNRESBEER - AitBEE
RIFF AR EABERERHEER - WHHERAEREGER ZPFASZYE R EEMBENRERS - NRPFASYIBEREECE
SEAEGRT - HAERNBERE TR | (FRIEBPFASHIEERERA - UABSARRBIER ZPFASEL -)
(The quantitative technology of PFAS is to analyze the specific structure of PFAS substances. However, PFAS acid and its
salts with the same carbon number group have the same specific structure that can be identified. The tested results of
the analyzed specific structure cannot be distinguished to identify the contribution from PFAS acid or its salts. Therefore,
the tested results display the sum of concentrations of PFAS acids and its salts with the same carbon number group. The
concentration of PFAS substances in the below table have been included in the tested results, please refer to the table for
relevant information: (The listed PFAS substances are examples only, it do not include all PFAS salts with the same carbon
number group.))

BEAE MERE CAS No.
(Group Name) (Substance Name)

2 A FIRER (Perfluorooctane sulfonates) (PFOS) 1763-23-1
2 EFEBEET (PFOS-K) 2795-39-3
Potassium perfluorooctanesulfonate (PFOS-K)
2 A EEBIKE (PFOS-Li) 29457-72-5
Perfluorooctanesulfonic acid, lithium salt (PFOS-Li)
2 EFEEBIK IR (PFOS-NH,) 29081-56-9
Perfluorooctanesulfonic acid, ammonium salt (PFOS-NH,)

PFOS, R EEFTHEY) 2 EFEERB 28R (PFOS-NH(OH),) 70225-14-8

(PFOS, its salts & derivatives) Perfluorooctane sulfonate diethanolamine salt (PFOS-NH(OH),)

2EEEBIIZE (PFOS-N(CoHs),) 56773-42-3
Perfluorooctanesulfonic acid,tetraethylammonium salt (PFOS-
N(C;Hs)a)
2HEFERBRK X" BRI (PFOS-DDA) 251099-16-8
N-decyl-N,N-dimethyldecan-1-aminium
1,1,2,23,3,44,5,5,6,6,7,7,8,8,8-heptadecafluorooctane-1-sulfonate
(PFOS-DDA)
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BHEE MBEEE CAS No.
(Group Name) (Substance Name)

2HEFERBBIYT Ei2 (PFOS-N(C4Hg),) 111873-33-7
TetrabutylAmmonium perfluorooctanesulfonate (PFOS-N(C4Hy),)
EHEFEEBES (POSF) 307-35-7
Perfluorooctane sulfonyl fluoride (POSF)
THERFEBEE (PFOS-Mg) 91036-71-4
Perfluorooctanesulfonic acid, magnesium salt (PFOS-Mg)
EHEFEBE I (PFOS-Na) 4021-47-0
Perfluorooctanesulfonic acid, sodium salt (PFOS-Na)
2 AEIRBERIRIE 71463-74-6

Piperidine 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluorooctanesulfonate

2EFIRERE 45298-90-6
Perfluorooctanesulfonate (anion)
PFOS, R EHERLTEY EEFLRBE NN- 2R LM% (1:1) (PFOS-N(C;Hs)s) 54439-46-2
(PFQS, its salts & derivatives) 1-Octanesulfonic acid, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-,
compd. with N,N-diethylethanamine (1:1) (PFOS-N(C;Hs)s3)
N,N,N-=FF%-1,1,2,2,3,3,4/4,55,6,6,7,7,8,88-+t&-1-FRiEKRPiZ 56773-44-5

(1:1) (PFOS-N(CH3)4)
Methanaminium, N,N,N-trimethyl-, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-1-octanesulfonate (1:1) (PFOS-N(CH3),)

1-AM% - NN,N-=R%E-,1,1,22,3,3,445,56,6,7,7.888-+t&E-1-¥Ix 56773-56-9
SRS E(1:1) (PFOS-N(C3H-)3(CsHyy))

1-Pentanaminium, N,N,N-tripropyl-, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-1-octanesulfonate (1:1) (PFOS-N(C3H-)3(CsH11))

1-T#  NN-ZTE-N-£-.11223344556,6,7788 8-+t 124472-68-0
F-1-4FEREE (1:1) (PFOS-N(C4Ho)3(CH3))

1-Butanaminium, N,N-dibutyl-N-methyl-,
1,1,2,2,3,3,4,4,55,6,6,7,7,8,8,8-heptadecafluoro-1-octanesulfonate
(1:1) (PFOS-N(C4Ho)3(CH3))
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BHEE MBEEE CAS No.
(Group Name) (Substance Name)
TS - #4-(1,1-_FELE)FE]- - 1,1,2,23,344,556,67,7,888 -+t 213740-80-8

A-1-F IR (1:1)
lodonium, bis[4-(1,1-dimethylethyl)phenyl]-,
1,1,2,2,3,3,44,5,5,6,6,7,7,8,8,8-heptadecafluoro-1-octanesulfonate (1:1)

_RE#EQA46-=FEKE)-, 1,1,2,2,3,3,44,5,56,6,7,7,88 8-+t &- 1-Fi 258341-99-0
TEELES (1:1)

Sulfonium, diphenyl(2,4,6-trimethylphenyl)-,
1,1,2,2,3,3,44,5,5,6,6,7,7,8,8,8-heptadecafluoro-1-octanesulfonate (1:1)

MiEss - 1-+7Se%E- - 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-+t&-1 -F I 334529-63-4
RALES (1:1)

Pyridinium, 1-hexadecyl-, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-1-octanesulfonate (1:1)

_ 1-ZM - NNN-=2E--1,1,2,2,3,34,4,55,6,6,7,7,888-+t&-1 -F ek 773895-92-4
PFOS, REE&LTEY EE(11)
(PFOS, its salts & derivatives) 1-Decanaminium, N,N,N-triethyl-, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

heptadecafluoro-1-octanesulfonate (1:1)
ERFERERIYT E# (PFOS-P(C4Hg)s) 2185049-59-4
Tetrabutylphosphonium perfluorooctane sulfonate (PFOS-P(C4Ho)4))
2EFRER MR8 (PFOS-C4H11N) 2205029-08-7
Perfluorooctanesulfonic acid diethylamine salt (PFOS-C4H1;N)
BRE_PFEQ2-[2-PER-2-HHE)ERE]|JEI 2R ¥ RER T KE 1203998-97-3

(PFOS-C15H3oNO,)
Heptyldimethyl{2-[(2-methylprop-2-enoyl)oxy]ethyl}azanium
perfluorooctanesulfonate (PFOS-C;5H3,NO,)

1-F4ehEig - 1,1,2,2,3,3,4/4,5,5,6,6,7,7,8,88-++t#-1,1 -B2EF (PFOSAN) 423-92-7

1-Octanesulfonic acid, 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-,
1,1'-anhydride (PFOSAN)
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BAERE MERE CAS No.
(Group Name) (Substance Name)
27 ¥M (Perfluorooctanoic acid) (PFOA) 335-67-1
2 & ¥ (PFOA-Na) 335-95-5
Sodium perfluorooctanoate (PFOA-Na)
EHFME (PFOA-K) 2395-00-8
Potassium perfluorooctanoate (PFOA-K)
EHEFMIR (PFOA-AQ) 335-93-3
Silver perfluorooctanote (PFOA-AQ)
2 & ¥ (PFOA-F) 335-66-0
Perfluorooctanoyl fluoride (PFOA-F)
EH ¥ (APFO) 3825-26-1
Ammonium pentadecafluorooctanoate (APFO)
2 & FMEE (PFOA-LI) 17125-58-5
PFOA, BEEERHTAY) Lithium perfluorooctanoate (PFOA-Li)

(PFOA, its salts & derivatives) E&EFEME (PFOA-Co) 35965-01-6
Cobalt perfluorooctanoate (PFOA-Co)
25 32/ (PFOA-Cs) 17125-60-9
Cesium perfluorooctanoate (PFOA-Cs)
EHFEMEE (PFOA-Cr(3") 68141-02-6
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-,
chromium(3+) (PFOA-Cr(3"))
2 &R -IKIE(2:1) PFOA-NH(C,H1oN) 423-52-9
Pentadecafluorooctanoic acid--piperazine (2/1)PFOA-NH(C4HoN)
EEFHE 45285-51-6
Pentadecafluorooctanoate (anion)
T ERFEME 33496-48-9
Perfluorooctanoic Anhydride
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BHEE MBEEE CAS No.
(Group Name) (Substance Name)
2% - NNN-=2#-, 2,2,3,3,4,4,5,5,6,6,7,7,8,88-+H&¥E (1:1) 98241-25-9

Ethanaminium, N,N,N-triethyl-, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctanoate (1:1)

ERFBIIPRE 32609-65-7
Tetramethylammoniumperfluoroctanoat
1-R#% - NNNN-=R"RE-, 2,2,3,3,44,55,6,6,7,7,888-+H&mFH(1:1) 277749-00-5

1-Propanaminium, N,N,N-tripropyl-, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctanoate (1:1)

*#g - 2,2,3,3,44,556,6,7,7,88,8-+Im-1HEE - KEY (1:1:2) (PFOA- 98065-31-7
K(H,0),)

Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-,
potassium salt, hydrate (1:1:2) (PFOA-K(H,0),)

PFOA, REERLTEY) E#g - 2,2,3,3,44,556,6,7,7,888-+1fm- - &Y - BOM (1:1) 1376936-03-6
(PFOA, its salts & derivatives) (PFOA-C3H;7N)
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-, compd.
with ethanamine (1:1) (PFOA-C,H;N)

+HEFBIEEYELIE (1:1) (9CI) (PFOA-CsHsN) 95658-47-2
Octanoic acid, pentadecafluoro-, compd. with pyridine (1:1) (9Cl)
(PFOA-CsH:sN)

ThEFEME-1-REIKE(L:1) (PFOA-CioH14N,) 1514-68-7
Pentadecafluorooctanoic acid- 1-phenylpiperazine(1:1) (PFOA-

CioH14Np)

1-38% - NN N-=F£- . 2,2,3,344,55,6,6,7,7,888-+h&m¥m(11) 927835-01-6

(PFOA- Cy1H36N)
1-Octanaminium, N,N,N-trimethyl-, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctanoate (1:1) (PFOA- C;;H,6N)
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—0-4—/|\

¢!, 1858 - mem - N

R

N
Oy

FEENERER -

Bt RA

(THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE
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BRLTHRREZEY  SnER2EE -

#i2M / Analytical flow chart of heavy metal
( ~EERIEA LR )

These samples were dissolved totally by pre-conditioning method according to below flow chart.

{ Cr®* test method excluded )

Es - 2E% & / Cutting - Preparation

¥
‘ FFERES / Sample measurement |
' | 75 Crovn
& Pb/$8 Cd/E Hg ¥
Y
. s FEEE f Non-metal %E / Metal
ARG/ ERFETEREE | 7 h |
Acid digestion with microwave / hot plate ABS /PC/PVC | R E/Others ‘+
3 L1 v BKEH / Boiling
EERERE/ £ 150~160°CT water extraction
‘ B /Filtration | Dissolving by #1{k / Digesting
ultrasonication at 150~160°C +
| v 2 SEEEIRS/
+ + %EEF%#EEE‘? s Ig:krﬁé; . Cool, filter digestats
| ®E/sobtion || E/Residue il | W= |
+ ultrasonication | +
|
EiERE / Alkal fusi ¥ gy R
1) | iZ S Alkali fusion E= - dipheryl-
- i #8% pH / pH adjustment
2} EEEE /HClto dissolve ‘ ¢ Cﬁfg;%?gpfﬁ]re?tbr

'

LEERSEREELEEA/
Analysis was performed by ICP-OES

MAEEEFEE / Add diphemyd-
carbazide for color development

)

v

v

BiE / Data ‘

HEMM-CIRAREE BAERE
FETE 540 nm FIEWE /
Measure the absorbance at
540 nm by UV-Vis

LgEME-TRERSE
B BElEFEEE
540 nm HREE /
Measure the
absorbance at
540 nm by UV-Vis

spectrophotometer spectrophotometer
pa v
‘ %% /Data 23 /Data |
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LRME /LR AB 2 HTRIZEE / Analytical flow chart - PBBs/PBDEs

HZAIEZR / First testing process —
BEIZMUEFRIZER / Optional screen process — ===s==ss:

12 / Confirmation process -

% mAlEIE / Sample pretreatment
+

HIEE D7/ Screen analysis

llllllIllIllllIllllllrlllllllllllllIllllll

v

#m#EEL / Sample extraction
RIZEHUE / Soxhlet method

1
v

EHR R/
Concentrate/Dilute extracted solution
1

ZHUER BB / Filter
RIEBNERE /GC/MS
2138/ Data
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o 2B E| 34572 E / Analytical flow chart - Phthalate

[AIE 757%/Test method: IEC 62321-8]

BBl EE/ D% /
Sample pretreatment/separation

'

Hmld THF &k A f#ZEE /
Sample dissolved/extracted by THF

:

ERRRE /
Dilute extracted solution

|

KREBHTERZEIT /
Analysis was performed by GC/MS

'

g/
Data
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NIRRT IR 2 EE / Analytical flow chart - HBCDD

BMmATEIE / Sample pretreatment

#mZEE / Sample extraction

IR/ AE /
Concentrate/Dilute extracted solution

!
ZEEURIBIE / Filter
!

VsBEN/ERREDNT /
Analysis was performed by GC/MS

!
2148 / Data
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EEBEEEF(RW)BRAE (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.)
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AR R HARAS (JDX TECHNOLOGY CO, LTD.)
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BHEZRER / Analytical flow chart - Halogen

BRI/ D /
Sample pretreatment / Separation

v
NERFREEAZRRESR /
Weighting and putting sample in cell

v

WA Sz 58/ IR UL /
Oxygen bomb combustion / Absorption

WEZETEEE /
Dilution to fixed volume

v
Bt ETEDHT /
Analysis was performed by IC

v

g /
Data

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. Attention is drawn to the limitation of

liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company'’s findings at the time of its
intervention only and within the limits of client’s instruction, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise

stated the results shown in this test report refer only to the sample(s) tested.
_ WmitmARENILEXEER AT 25 5% t+886(02)2299 3939  f+886(02)2299 3237
SGS Taiwan Ltd. &3 &% 44 #0565 "L & | 25 Wy Chyuan 7th Road, New Taipei Industrial Park, Wu Ku District, New Taipei City, Taiwan
|

Member of the SGS Group



SGS

Al S
TeSt Re po rt g5 (No.): ETR24B04639 HH#i(Date): 05-Dec-2024 B#(Page): 18 of 21

Mit=EERER N ABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBEEEF(RW)BRAE (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.)
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2REEM(EZ2R¥E/ 2R FRER/HBREEMES) s TRER / Analytical flow
chart - PFAS (including PFOA/PFOS/its related compound, etc.)

%Al EE / Sample pretreatment

HERZERURZER /
Sample extraction by ultrasonic extraction

ERRE R /
Concentrate/Dilute extracted solution

v

MR BENT /BB TR BT E L & S S L&D
#/Analysis was pen;_czzr/mlvleéj/b SGC/MS or LC/MS or

v

2148 /Data
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BRIENEHESHREE / Analysis flow chart - PVC

% mAlEIE /Sample pre-treatment

!

YA A0 / Flame test

!

#I9NEEDHT / Sample analyzed by FTIR

!

HERC-CISR L /
Check wave-number of C-Cl bonding

!

(3% /Data
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LEEEEB)STE / Analytical flow chart of elements (Heavy metal included)
BEUTHREEZEL BReCR2BE -

These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ &= 7 E/Reference method : US EPA 3051A - US EPA 3052]

| mE - ®EESE / Cutting ~ Preparation ‘

'

‘ BlEERES / Sample measurement |

¥
THEL/ R/ E AR S
Microwave digestion with HNOz/HCI/HF

'

( i83E / Filtration h
r

Y | BT /Residue
E® /Solution ¢

1) @EEE / Alkali fusion
2) ESEREEE /HClto dissolve

hJ

LEEESS®a8niRmEsF /
Analysis was performed by ICP-OES

'

8I9E /Data

*|JS EPA 3051A F==FMEEEE /US EPA 3051A method does not add HF
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*BRRAPWARRER - AIRRBERGR Z & m/80 1. *
(The tested sample / part is marked by an arrow if it's shown on the photo.)

ETR24B04639
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ONE SIDE

ETR24B04639

ANOTHER SIDE

** 54 E (End of Report) **
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