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High Current Ferrite Chip Bead(Lead Free) HCB2012KF-170T50
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High Current Ferrite Chip Bead(Lead Free) HCB2012KF-170T50

1.Features
1. Monolithic inorganic material construction.
2. Closed magnetic circuit avoids crosstalk.
3. Suitable for reflow soldering.
4. Shapes and dimensions follow E.l.A. spec.
5. Available in various sizes.
6. Excellent solder ability and heat resistance.
7. High reliability.

Certificate
GreenPartner

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 - 170 Termination (Pb Free)
A B C D E F
A: Series Aa(100%)
B: Dimension LxW Ni(100%)—1.5um (min.)
C: Material Lead Free Material S(100%)=3.5um (min.)
D: Impedance 170=17Q ) '
E: Packaging T=Taping and Reel, B=Bulk(Bags)
F: Rated Current 50=5000 mA Ferrite Body (Pb Free)
4.Specification
Tai-Tech Test Frequency DC Resistance Rated Current
Part Number li[pEe e (9) (Hz) (Q) max. (mA) max.
HCB2012KF-170T50 17+25% 60mV/100M 0.02 5000
@ Rated current: based on temperature rise test
® In compliance with EIA 595
u Impedance-Frequency Characteristics
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5. Reliability and Test Condition

Item Performance Test Condition
Series No. FCB ‘ FCM ‘ HCB GHB FCA -
Operating Temperature i -65~+125T 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.
Inductance: withint10%of initial value.
Q : Shall not exceed the specification value.

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

Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020D Classification
Reflow Profiles)

Temperature: 125+2°C

Applied current: rated current.

Duration: 100012hrs.

Measured at room temperature after placing
for 2412 hrs.

Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020D Classification
Reflow Profiles)
Humidity: 85:2%R.H.
Temperature: 8512°C.
Duration: 1000hrs  Min.
current.

Measured at room temperature after placing
for 2412 hrs.

with  100% rated

Thermal shock

Appearance: no damage.

Impedance: withint15%of initial value.

Inductance: withint10%of initial value.

Q : Shall not exceed the specification value.

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

Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020D Classification
Reflow Profiles)

Condition for 1 cycle

Step1: -55+2°C 3015 min.
Step2: 25+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
Inductance : within10% of initial value

Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020D Classification
Reflow Profiles)

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

Vibration Q : Shall not exceed the specification value. Equipment - Vibration checker
RDC : within £15% of initial value and shall not exceed the specification value | 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:
Appearance : No damage. >=0805inch(2012mm):40x100x1.2mm
Impedance : within£10% of initial value <0805inch(2012mm):40x100x0.8mm
Bending Inductance : within10% of initial value Bending depth:
Q : Shall not exceed the specification value. >=0805inch(2012mm):1.2mm
RDC : within +15% of initial value and shall not exceed the specification value | <0805inch(2012mm):0.8mm
Duration of 10 sec for a min.
Test condition:
Appearance : No damage. Peak | Normal Velocity
Impedance : withint10% of initial value Type | Value | duration | Wave form | change
Shock Inductance : within10% of initial value (gs) | (D)(ms) (Vi)ftisec
Q : Shall not exceed the specification value. SMD 50 1 Halfsine | 1.3
RDC : within £15% of initial value and shall not exceed the specification value
Lead 50 1" Half-sine 1.3
Preheat: 150°C,60sec.
Solder: Sn96.5%-Ag3%-Cu0.5%
Solder temperature: 245+5°C
Solderability More than 95% of the terminal electrode should be covered with solder. Flux for lead free: Rosin. 9.5%

Depth: completely cover the termination.
Dip time: 4+1sec.

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

Number of heat cycles: 1

Appearance : No damage. Tempe:gture E;"e Leﬂsﬁ:\?;uerriion
Resistance to Soldering Impedance : withinx15% of initial value (°C) T) CIeEem e
Inductance : withint10% of initial value
Heat Q : Shall not exceed the specification value. 260 5 1041 | 25mm/s +6 mm/s
RDC : within £15% of initial value and shall not exceed the specification value | (solder temp)

Depth: completely cover the termination

Preconditioning: Run through IR reflow for 2
05 mm times.( IPC/JEDEC J-STD-020D Classification

Appearance : No damage. ouT \\ Reflow Profiles)
Impedance : withint15% of initial value = ng}%?”‘*f?(tzazunte;i&n a PCB apply a force
) Inductance : withint10% of initial value i > inc mm):- 1&g
Terminal strength A e e <=0805inch(2012mm):0.5kg
Q : Shall not exceed the specification value. 1""'"‘ to the side of a device being tested. This force

RDC : within £15% of initial value and shall not =~ s

ndl Ve press tool shall be applied for 60 +1 seconds. Also the
exceed the specification value \ force shall be applied gradually as not to shock
shase fees the component being tested.
Derating

**Derating Curve

For the ferrite chip bead which withstanding current over 1.5A, as the
operating temperature over 85°C, the derating current information is
necessary to consider with. For the detail derating of current, please
refer to the Derated Current vs. Operating Temperature curve.

Derated CUIrent(A)

Enviranment Temperature+, Temperature(*C)

6.Soldering and Mounting

6-1. Recommended PC Board Pattern

Chio Size Land Patterns For
P Reflow Soldering
- FCA3216 v77Aland
ri T A(mm) | B(mm mm) | D(mm) [ E(mm) | F(mm mm
Series | Type | Amm) | B(mm) | C(mm) |D(mm)| E(mm)| F(mm) G(mm) 2_8 oo Somer Resist
0603 | 0.610.03 | 0.30£0.03 |0.3010.03|0.15£0.05| 0.35 0.30 0.40
Fee 1005 | 1.0£0.10 | 0.50£0.10 | 0.50£0.10 |0.25:0.10| 0.50 | 040 | 0.60
FCM 1608 | 1.6t0.15 | 0.800.15 | 0.80%0.15|0.30:0.20| 0.80 0.85 0.95 |
HCB ‘
2.0£0.20 | 1.250.20 | 0.85£0.20 | 0.50+0.30 © v AT
GHB 2012 1.05 1.00 1.45 Sl |
2.0£0.20 | 1.25£0.20 | 1.25+0.20 | 0.50£0.30 &l S| 1T
FCI N 7 v o1 7
i 3216 | 3.2¢0.20 | 1.60£0.20 | 1.10+0.20 |0.50£0.30| 1.05 2.20 1.80 i
|
ron 3225 | 3.210.20 | 2.50£0.20 | 1.30+0.20 |0.50%0.30| 1.05 2.20 2.70 1
4516 | 4.510.20 | 1.60+0.20 | 1.60£0.20 |0.50+0.30| 1.05 3.30 1.80 e
HCI -
4532 | 4.5t0.20 | 3.200.20 | 1.50£0.20 [0.50+0.30| 1.05 3.30 3.40 08 0.4
Pitch
G PC board should be designed so that products can prevent damage from
mechanical stress when warping the board.
[ ] I |
Fe T 7 T g1
6-2. Soldering

Mildly activated rosin fluxes are preferred. The 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.
Note.

If wave soldering is used ,there will be some risk.

Re-flow soldering temperatures below 240 degrees, there will be non-wetting risk

www.tai-tech.com.tw
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6-2.1 Lead Free Solder re-flow:
Recommended temperature profiles for lead free re-flow soldering in Figure 1. (Refered to J-STD-020C)

6-2.2 Soldering Iron:

Products attachment with a soldering iron is discouraged due to the inherent process control limitations. If a soldering iron must
be employed the following precautions are recommended. for Iron Soldering in Figure 2.

« Preheat circuit and products to 150°C + Never contact the ceramic with the iron tip - Use a 20 watt soldering iron with tip diameter of 1.0mm

+ 350°C tip temperature (max) + 1.0mm tip diameter (max) « Limit soldering time to 4~5sec.

Reflow Solderin .
9 Iron Soldering
PRE-HEATING SOLDERING NATURAL
COOLING PRE-HEATING

SOLDERING NATURAL

COOLING

P within 4~5s
TP(260C / 10s max.) 150
[
. [tp(245 C/20~40s) ©
3 2
33:1 A 60~150 E 150
~ S
5 [200 . g
& £
: ]
g
Over 60s Gradual cooling
480s max. ‘ \
25 T T
TIME( sec.) TIME(sec.)

Reflow times: 3 times max Iron Soldering times : 1 times max

Fig.1 Fig.2
6-2.3 Solder Volume:
Accordingly increasing the solder volume, the mechanical stress to Recommend
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
7.Packaging Information
7-1. Reel Dimension
A
Type A(mm) | B(mm) | C(mm) | D(mm)
205
@ @ 7"x8mm 9.010.5 6012 13.5:0.5 1782
U e 7'x12mm | 13.5:0.5 6012 13.5:0.5 178+2
7"x8mm 7"x12mm
7-2.1 Tape Dimension / 8mm
WMaterial of taping is paper
S
P0:4 9.1 QT\Q t
o
E % /@/ - Size |Bo(mm) |Ao(mm) | Ko(mm) | P(mm) | t(mm)
2
[] D N j § 060303 | 0.70£0.06 | 0.40£0.06 | 0.45max | 2.0£0.05 | 0.45max
s L ] ] 100505 | 1.12+0.03 | 0.62£0.03 | 0.60£0.03 | 2.0+0.05 | 0.60+0.03
0
b P |AQ| Ko
o)
'\99
P2:2 0.1 P0:4 0.1 (36(0' t
S L
2 N Size Bo(mm) Ao(mm) Ko(mm) | P(mm) t(mm)
i ey
[ g 160808 | 1.80+0.05 | 0.96+0.05/-0.03 | 0.95:0.05 | 4.0t0.10 | 0.95t0.05
E
ps L - 201209 |2.100.05| 1.3010.05 0.95t0.05 | 4.0+0.10 | 0.95+0.05
& Ko

www.tai-tech.com.tw
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WMaterial of taping is plastic
P2:2 .05 t .
E— i Size |Bo(mm) | Ao(mm) | Ko(mm) | P(mm) | t(mm) |D1(mm)
s
© N 201212 |2.10£0.10 | 1.28£0.10 | 1.28+0.10 | 4.0#0.10 | 0.22£0.05 | 1.0:0.10
“ r § = 321611 |3.35£0.10 | 1.75+0.10 | 1.25+0.10 | 4.0£0.10 | 0.23+0.05 | 1.0+0.10
s o
] L “ - 322513 |3.4210.10 | 2.77+0.10 | 1.55£0.10 | 4.0:0.10 | 0.22+0.05 | 1.0£0.10
=
E Ko 321609 |3.40£0.10 | 1.7740.10 | 1.04+0.10 | 4.040.10 | 0.2210.05 | 1.0:0.10
T SECTION A-A
== e
7-2.2 Tape Dimension / 12mm
- Po:4 0.1 P2:2.0 .05 t
2
2 D:1.5+0.1
Size | Bo(mm) |Ao(mm)|Ko(mm) | P(mm) | t(mm) |D1(mm)
>0 9o 0000 d o oo
g M = 451616 | 4.70t0.10 | 1.75:0.10| 1.75£0.10 | 4.0+0.10 | 0.24+0.05 | 1.5+0.10
%ZJ T 1Y g s 453215 | 4.70£0.10 |3.45:0.10| 1.600.10 | 8.0+0.10 | 0.24+0.05 | 1.5+0.10
D1:1.50.1 P LKJ
Ao
7-3. Packaging Quantity
Chip Size | 453215 | 451616 | 322513 | 321611 | 321609 | 201212 | 201209 | 160808 | 100505 | 060303
Chip / Reel 1000 2000 2500 3000 3000 2000 4000 4000 10000 | 15000
Inner box 4000 8000 12500 | 15000 | 15000 | 10000 | 20000 | 20000 | 50000 | 75000
Middle box 20000 | 40000 | 62500 | 75000 | 75000 | 50000 | 100000 | 100000 | 250000 | 375000
Carton 40000 | 80000 | 125000 | 150000 | 150000 | 100000 | 200000 | 200000 | 500000 | 750000
7-4. Tearing Off Force
The force for tearing off cover tape is 15 to 60 grams
F in the arrow direction under the following conditions.
165 10180
Top cover tape T
ﬂ\ Room Temp. |Room Humidity| Room atm Tearing Speed
(C) (%) (hPa) mm/min
T~ Base tape 5~35 45~85 860~1060 300

Application Notice

- Transportation
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.

- Storage Conditions(component level)
To maintain the solder ability of terminal electrodes:
1. TAI-TECH products meet IPC/JEDEC J-STD-020D 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.

www.tai-tech.com.tw
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Test Report

2 db B AL A PR3]/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. 00O
(BB EEF(RL)AMRLE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD. )

(BHEFASH (o) FMR2E / TAIPAQ ELECTRONICS (SI-HONG} CO., LTD.)

MENTHEEEHF T EE LW /N0, 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIVAN, R 0. C.)

GTHRERLTERLESHE T EEER / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,
CHINA)

(FPH > 2akE > BET i EEKEFEHNEHE 2%k / THE SOUTH HANGZHOU ROAD AND THE EAST
JTANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQLANCITY » JIANGSU PROVINCE - P, R » CHINA)

LTRSS VAT Bk (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :
5 % #4(Sample Description) :  FERRITE CHIF BEAD -~ FERRITE CHIP INDUCTOR - ARRAY - MCF ~ NCM ~ YMV SERIES

e (Style/Item No. ) :  FERRITE CHIP BEAD ~ FERRITE CHIP INDUCTOR - ARRAY - MCF - KCM ~ YMV SERIES
W B #1(Sanple Receiving Date) s 2018/12/04
#) 3 8 i (Testing Period) : 2018/12/04 to 2018/12/11

B4 R (Test Results) 4T -8 (Please refer to following pages).

Sﬁgnad'fﬁr afd onvepally
S8 TANVAN LTDJ
Chemical Laboratory - Taipel

This document is Issuad by the Company subject to its General Conditions of Service printad overlaaf, available on request or accesswb\e al

and, for electronic format documents, subject to Terms and Conditions for Elactronic Documeants at - i e En g . A5, Htlenuon |s
drawn te tha limitation of liability, indemnification and jurisdiction issues defined therain. Anv holder of This document is adwsed Ihat mfo:mauon contalned hereon reﬂects the Campany’s
findings at the time of its intervention only and within the limits of clisnt's instruction, if any. The Company’s sole responsibiity is to its Client and this dogument does not exorierata parties
to a transaction from exerclising all their righta and obligations under tha transaction dosumeants. This document cannot be reproduced, except in full, withaut prior written approval of the
Company. Any unauthorized alteration, fergery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted 1o the fullest extent of the law.
Unlass otherwise stated the results shown in this test report refer anly to the sampla(s) testad.

S Tatieimm | e de S koo gt o 26, Wu Chwuan 7th Road, New Taipai Indusirial Park, Wu Ku Districi, New Teipei City, Taiwan /Il IR I A £EIE i osks
505 Tabwan Lol & # %M B % 008 2w 41 | 1) 'ag6 (0212299 3030 £1886 (0212299 3237 _ wyiv 05,0

Mamber of the SGS Group
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k45 (No. > : CE/2018/C0389

Test Report

A #(Date) : 2018/12/11

% 3k & B A B A R 8 / TAI-TECH ADVANCED ELECTRONICS CO,, LTD.

(B EEF(RL)H R E / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(BHETFAEHE (Gwit) FRAE / TAIPAG ELECTRONICS (SI-HONG} CO., LTD.)
WETHEEH T ¥E4HweslsE / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)

B #(Page): 2 of 15

0 5 A

GLihd g E YR E S T ¥ B IREs / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)

(PHE o LEL FERT o RS ST ERNE SRR

by 0 / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD : ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE : P, R » CHINA)

sk &k R (Test Results)

) &% 80 4 (PART NAME)No. 1

s (MIXED ALL PARTS)

AEE B B RS % ﬂﬁﬁvﬁf (Ritﬁt)
(Test Items) (Unit) (Method) (HDL) o 1

4% / Cadmium (Cd) mg/kg | &ATRC 529215 (2013) » AR BB 2 n. d.
TR TSR AR, / With

# / Lead (Pb) mg/kg |reference to IEC 62321-5 (2013) 2 nd.
and performed by [CP-AES,

& / Mercury (Hg) mg/kg | £A#IEC 623214 (2013) » R EAmE 2 n.d.
TR RS R EEER. / With
reference to IEC 62321-4 (2013)
and performed by ICP-ALS.

ig4% / Hexavalent Chromium Cr(VI) mg/kg |2 1EC 62321-7-2 (2017 » AUV-VIS 8 . d.
#ml, / With reference to I1EC
62321-7-2 (2017) and performed by
Uv-vis.

NIME R AT LA e B | me/kg  |£ATEC 62321 (2008) 0 s A8 AR b n. d.

4/ Hexabromocyclododecane (HBCDD) /E RN, / With reference to

and all major diastereoisomers [EC 62321 (2008). Analysis was

identified (e~ HBCDD, £- HBCDD, performed by GC/MS.

7 — HBCDD) (CAS No.: 25637-99-4 and

3194-55-6 (134237-51-7, 134237-50-6,

134237-52-8))

This decurment is issued by the Company subject ta jts General Conditions of Service printed cverleaf, available on request or accessibleat_::, - 7 2

and, for slectroric format documsnts, subjest to Terms and Conditions for Electronic Documents at -

drawn to the limitation of liabllity, indemnification and jurisdiction issues defined therein. Any

e Akantion B

holdor of iFis decurment & advisad that Iormaiion comtained harzon refleets e Company's

findings at tha time of its intervéntion only and within tha limits of client’s instruction, if any. The Company's sols responsibility s to its Clisnt and this document does not exonerate parties
to & transaction from axercising all their rights and obligations under the transaction documents. This document cannot be reproduced, excapt in full, without prior writton approval of the
Company. Any unauthorized aiteration, 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 siated the results shown in this test regort refer anly to the sarmple(s) tested.

25, Wu Chyuan 7th Road, New Taipel lndusirial Park, Wu Ku District, New Taipei Clty, Taiwan AL IR ERHI LA S0 Pk LR 2 6%

5G5 T

car b B MR T A e 8] l

|_1+886 (0202299 3939 {1886 (0212200 3237 w8084

Meamber of the 5G5S Group
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a5 (No. ) « CE/2018/C0389 B 8 (Date) : 2018/12/11 . g #(Page): 3 of 15

Test Report

4k & B F A A R 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. P00 0000
(EAHEEF(LL)HEMRLE / TAL-TECH ADVANCED ELECTRONICS (KUN-SHANY CO. LTD.)

(BHETAEM CGmik) HMRAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WRE TAGHE 4 BT ¥ B 413 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWAN, R 0. C.)

G e T EMAEH#L T ¥ E3%E% / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,
CHINA)

(P B ikl BBT o wiih o SBMEERMNS%hR 0 ERdLE R4 / THE SOUTH HANGZHOU ROAD AND THE EAST
TIANSHE ROAD » ECONOMIC DEYELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JTANGSU PROVINCE - P, R » CHINA)

RRA Fi AR % il I

(Test Items) (Unit) (Method) DL o1
# iR ¥48% / Sun of PBBs mg/kg - n d.
—3% 3 % / Monobromobiphenyl me/kg b n.d.
=383 / Dibromobiphenyl mg/ kg 5 n. d.
=% / Tribromcbiphenyl g kg 5 n.d.
w9t % / Tetrabromobiphenyl mg/ kg 5 n. d.
AL HE / Pentabromobipheny! ng/kg ] n, d.
MR H R / Hexabromebiphenyl ng/kg ] n d.
i ¥ / Heptabromobiphenyl mg/ ke 5 n.d.
AL ¥ / Octabromobiphenyl ng/kg b n. d.
AR / Nonabrowobiphenyl mg/kg £4TEC 62321-6 (2015) » o4 f40 & 47 5 n. d.
+i# % % / Decabromnobiphenyl mg/kg  |4h/ g g dml. / With relerence to 5 n. d.
$RupRBisAe / Sun of PBDEs mg/kg |1EC 62321-6 (2015) and performed - n. d.
— iR %8s / Monobromodiphenyl ether mg/kg |by GC/MS. 5 nd
R M % AE / Dibromodiphenyl ether ng/kg 5 n. 4.
Zinmi et / Tribromodiphenyl ether mg/ke 5 n d.
vg g i 3kEs / Tetrabromodiphenyl ether mg/kg B n. d.
ZLJAM E8% / Pentabromodiphenyl ether me/ kg 5 n. d.
FOR I Ras / Hexabromodiphenyl ether ng/kg 5 f, d,
i %8t / Heptabromodiphenyl ether ng/ kg b nd
A Es: / Octabromodiphenyl ether mg/ kg 5 n. d.
L% u A / Nonabromodiphenyl ether mg/kg 5 n.d.
g %6k / Decabromediphenyl ether ng/kg b n. d.
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Test Report

#F ik 4 B AR E R 8/ TAT-TECH ADVANCED ELECTRONICS €O., LTD.
(EE#FEF(RL)IABAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(BHETTEMNH CGmik) HRA3F / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

BRIR M E 4 LK & 4hmes 15 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TATWAN, R. 0. C.)

H#(Page): 4 of 15

(ARG BN TR

(FHELLTHENLALSHBE T EEIVER / GUO-ZE RCAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,

CHINAY

(PE 2ék4 BET  mifh o &FHEERNEOM -

$Z ks & / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » STHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE - P, R » CHINA)

A HRH B LY. R & jgﬁéﬁﬁw (Riit)

(Test Items) (Unit) (Method) (MDL) No. 1
MR- FHTHTFE / BBP (Butyl ng/kg 50 f. d.
Benzyl phthalate) (CAS No.: 85-68-7)
¥ - FE-—T& / DBP (Dibutyl mg/kg 50 n, d.
phthalate) (CAS No.: 84-T4-2)
¥ o= (- ik ik)Es / DEHP mg/kg 50 n. d.
(Di~ (2-ethylhexyl) phthalate) (CAS
No.: 117-81-7)
¥ ¥8 R Tas / DIBP (Di- mg/kg 50 n d.
isobutyl phthalate) (CAS WNo.: 84-69-
5) £A£TIC 62321-8 (2017) » M HLAAR#
- FE-FEs5E / DIDP (Di- ng/kg B/ H sEARL / With reference to 50 n. d.
isodecyl phthalate) (CAS No.: 26761- IEC 62321-8 (2017). Analysis was
40-0; §8515-49-1) performed by GC/MS,
#E-—Fes - gaas / DINP (Di- mg/kg 50 n.d.
isononyl phthalate) (CAS No.: 28553-
12-0; 68515-48-0)
ME-_FE - FEFE / DNOP (Pi-n- mg/kg 50 n. d.
octyl phthalate) (CAS No.: 117-84-0)
SR - W EE —F L85 / DNHP (Di-n- mg/kg 50 n. d.
hexyl phthalate) (CAS No.: 84-75-3)
¥ -wEk—sns / DNPP (Di-n-pentyl | mg/ke 50 n d.
phthalate) (CAS No.: 131-18-0)
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Test Report

5 3t & B FL H e f e 3/ TAT-TECH ADVANCED ELECTRONICS CO., LTD. O O 0O
(EAEHFEF(RLOHMAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD. )

(BHETAEMH Cusk) A MBRA3 / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

WETIEESH B L LE4wslsR 7/ NO. 1, YOU 4TH ROAD, YOUTH [NDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWAN, R. 0. C.)

GLrfpgd T EWMRAESME T ¥ EER / GUO-ZE ROAD, KUNJTA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,
CHINA)

(PE gkl > BT w3k GFME RN b - #Rb XA / THE SOUTH HANGZHOU ROAD AND THE EAST
JTANSHE ROAD + ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA)

( RIRA B (ﬁim BB % olyle (Riﬁt)
Test Items) Unit Method
) ( ) (HDL) No. 1
@ % / Halogen
®m% (4. / Halogen-Fluorine (F) mg/kg b0 n d.
(CAS No.: 14762-94-8>
&% (A / Halogen-Chlorine (Cl) ng/kg |£2BS EN 14582 (2016) » MABET /& #f 50 n.d,
(CAS No.: 22537-15-1) #a4. / With reference to BS EN
m% (&) / lalogen-Bromine {Br) mg/kg  [14582 (2016). Analysis was 50 n, d,
(CAS No.: 10097-32-2) performed by IC,
B% (st) / Halogen-lodine (1) (CAS mg/kg 50 n. d.
No. : 14362-44-8)
2 f ¥ werkek / Perfluorooctane mg/kg |4 4US EPA 3550C (2007) > sAiktd 2 10 n.d.
sulfonates (PFOS-Acid, Metal Salt, A4/ 6 bk Am), / With reference
Anide) to US EPA 3550C (2007). Analysis
4.8 / PFOA {CAS No.: 335-67-1) mg/kg |was performed by LC/MS, 10 nd.
wRaoE /7 PVC Kk B ke ab e 3k - AUk Btk AR,/ - Negative
hnalysis was performed by §TIR and
FLAME Test.
# / Antimony (Sb) mg/kg | 4A4US EPA 3052 (1996) » Mg 84 2 n.d.
# / Arsenic (As) ng/kg GAR TR RAR. / With 2 n.d.
: reference to US EPA 3052 (1996).
4% / Beryllium (Be) mg/kg |Analysis was performed by ICP-AES. 2 n. d.
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Test Report

Eib & A A HALHGE RS / TAI-TECH ADVANCED ELECTRONICS CO., LITD. LA 000 O
(EEMEET(RL)AMRASE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LID.>

(BHEFASEY CGuit) AMAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WEATHGESHFTEESH @IS / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWAN, R. 0. C.)

G4 R LTEMLESHM T E£R3F / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,
CHINA)

(P @ dhg o BBY it SEHEEI M - Bk R / TIE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE @ P, R - CHINA)

#e(Note) :

1. mg/keg = ppm s 0, 1wt% = 1000ppm
n.d. = Not Detected (A #%&#H)
MDL = Method Detection Limit (57 3518 R0H&E M4 )
"-" = Not Regulated (#&##418)
®k= Qualitative analysis (No Unit) & dordr( BEqn)
Negative = Undetectable Mt (A& {5:%]); Positive = Detectable FEiE( &4 )
HEORRZIANTHASZLALSAR REFHARSURLERARALTEANE - HEH45E. (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.)

PROSIR B 44 & 2%, 8 o 7 AR 4348380, 001%(10ppm) » 423 R Fe ~ Ao B E 44 R 1322380, 15(1000ppm) » fo. &5 K i & 7
R # 8 R L pg/m? o
{Qutlawing 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 other coated materials above
Ipg/m?. )

8, HAMMEAINTHARLRAAAS RETHRGARERRARL T EHNE-HH 52 E. (The samples
was/were analyzed on behall of the applicant as mixing sample in one testing. The above results was/were
onlv given as the informality value.)

N @ ke
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Test Report

% b2 B A A # PR3 / TAI-TECH ADVANCED ELECTRONICS CO., LTD.
(£BHZEF(RL)EMRSE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.}
(BHEFABEMNH Copk) A8 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

HE TR EEHE T EEH WIS / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
Grip g B LTS ML ESHN T $E I TS / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(PE kg BET - witsh SRR EHMAE  ERLB KA/ TIE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY » JIANGSU PROVINCE - P, R » CHINA)

25 No, ) + CE/2018/C0389 A Eg(Date) : 2018/12/11 B #(Page): 7 of 15

1 R RO

E4 4 #aE [ Analytical flow chart of Heavy Metal

FEMTERRE &Y RATRPBER - CoESBMRT ER)
These samples were dissolved totally by pre-conditioning method according to below flow chart, { Cr* test method excluded)

m s AR ¢ &%/ Technician : Rita Chen
B oA A & A R/ Supervisor Troy Chang

| 8 #4485 | Cutting » Preparation |

This documant iz izsued by the Company subject toits General Conditions of Service printed overleat, available
and, for electrenic format documents, subject to Terms and Conditions for Blactronic Documents ai .
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f
| )it 4% & & & / Sample Measurement |
1
[ iR Cr{V])
# Pbigg CdiZk Holss Cr ¥
¥
| A AR R A R [ ##RNowmea | [ aaiMow |
B e ) R R AT AR
Acid digestion with microwave / hotplate ABS/PC/PVC | #4b# R /Others v
7 v L 4 #: #8 / Bolling
6@-&-;‘%&&% ! i 1?0-'160“(.‘ T water extraction
&35 / Filtrat issolving by {t { Cigesting at
@id ! Fitraton ultrasonication 150~160°C ¥
| 1 L2 AR RBE S
v v AUCHETRAE | | FokAfSeparsting | | Gool, fiter digestate
# 4t / Digesting at to get aqueous I
#ik { Solution 3% / Residus 60°C by phass through filter
ultrasonication +
’b I v I fendE EEIBRE S
1) ddpan / Alkali fusion 2 pH 7 pH adjusment "Add dipneny-
2) Bt/ HCl to dissolve Z carbazide for color
¥ davelopment
Ao AgF &, 8@ & / Add diphenyl- +
carbazide for color development
Y 3 2 UV-ES&;,Q% Al %%
A - g x _ SR nm &}
SBin e WRA T EARMMA TICP-ARS 2L UVAVIS » & &5k 540 nm &y A4 / Measure
%o & / Moasure the abserbance at the abscrbance at
540 nm by UV-VIS 540 nm by UV-VIS
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Test Report

% b & B fH 4 ety At &/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. 0 0
(Z£BHBEF(RL)A M / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(B#EFAEH (Gwik) A3 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WMETHSE 4T E@&4misl3k / N0, 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.) :
GLEARALTEBRALASHR T EEFS / GUO-ZE ROAD, KUNJEA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(P B gk BlW o imd M BB BN S E A - LB R/ THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD : ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE : P, R » CHINA)

$ia ¥/ 5 AR ¥ar g4 fiER [ Analytical flow chart - PBB/PBDE

B R AE A% [ Technician: Yaling Tu
W A F A REE / Supervisor: Troy Chang
kA2 A [ First testing process ——
HEFH 4k 4 | Optional sCreen process s mamwm:
saR42 A4 [ Confimation process = « = ap
| Sample / #.d I
¥
| Sample pretreaimant / #3838 |

Screen analysis / 418 547

NS NN ENNEEFEEEEEEANNFANENENEENEEEREEEE]

Sample extraction # & 35/
Soxhlet method % X, £ 1%

I
v

Concentrate/Dilute Extracted solution
RRURIR IR

hd

[ Fitter / % 5 i8§ |

1
hd

| GCIMS / f4e /41 1 44 |
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Test Report

# ik 2 B A # R 8 / TAT-TECH ADVANCED ELECTRONICS CO., LTD. R T
(EE#HHEET(RL)AMAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN} CO. LID.)

(BHETAES Gm) AMRAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

MEATEREMNELEE4H w1 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
TAIWAN, R. 0. C.)

(LHLERLTERLESHMA T EGEIFsE / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,
CHINA) i

(PR mahd > BET » mkfho EEREERMBHR - ERILHERM / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » RCONOMIC DEVELOPMENT ZONE - STHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA)

TMM o E [ Analytical flow chart - Phthalate

W AR AR A% [Technician: Yaling Tu
B R AF A REE /Supervisor: Troy Chang

[ ®#% 4 i Test method: IEC 62321-8]

e AT R B a4k
Sample pretreatment/separation

'

Mo wt THF v Sokodi i B0/
Sample dissclvedfextracted by THF

'

HER AR
Dilute Extracted solution
S B TR
Analysis was performed by GC/MS
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%3t & B PR A s 8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD.
(EBB¥FEF(RL)FMRAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(BHETASH Guit) FMa5 / TAIPAG ELECTRONICS (SI-HONG) CO., LTD.)

WE TSR LY wEizE / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. C. C.)
(gL R LT LML SN L T EE 2% / GUO-Z0 ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU

CHINA)
(F8 g BRT > wlkh  SEHFEMMNBE SR > 2dbH R4 / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » STHONG COUNTY » SUQIANCITY - JTANGSU PROVINCE : P, R » CHINA)

S45(No. ) @ CE/2018/C0385 5 8 (Date) : 2018/12/11 F #(Page): 10 of 15

10 L O

AR o F A W/ Analytical flow chart - HBCDD

m R AE 4% /Technician: Yaling Tu
W omsE F A %RELR [ Supervisor: Troy Chang

#LAE I [ Sample pretreatment

!

# & ¥ Sample extraction /
# 23k % Bk Ultrasonic method

)

RHGRR IS |
Concentrate/Dilute Extracted solution
}

B8k /Filter
!

U L
Analysis was performed by GC/MS

)
$4 /Data

quest or accessbleat < 75 v ERE IO R
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mEodE  Analytical flow chart - Halogen

B ¥ AR m2s / Technician: Rita Chen
M AR F A HEEE [ Supervisor: Troy Chang

Mesh ATRIZI M 1
Sampte pretreatment/separation

v

HEABHE LA LET
Weighting and putting sample in cell

'

MR
Oxygen Bomb Combustion / Absorption

v

HELE ZHE /
Dilution to fixed volume

v

SR YT
Analysis was performed by IC
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25 FHe -4 L { Analytical flow chart - PFOA/PFOS

B B AZ sE [ Technician: Yaling Tu
B o E F A FRE R [ Supervisor Troy Chang

# LA & [ Sample pretreatment

'

BERERELER
Sampie extraction by Ultrasonic extraction
(44 7 ;% Reference method: US EPA 3550C)

v

FRERERE /
Concenfrate/Dilute Extracted solution

v

BARAR R A H SR A R
Analysis was performed by LC/MS

v

#3% /Data
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i$2 8 [ Analysis flow chart - PVC

B ERKAR % [ Technician: Yaling Tu
B oA A GRACE [ Supervisor: Troy Chang

AT [ Sample pre-treatment

l

#5354 / Flame test

Y

429K # a4 [ Sample analyzed by FTIR

l

HEC-Cl g /
Check wave-number of C-Cl bonding

l

#4E /Data
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BAER TR EE 244 #5055 - /These samples were dissolved totally by
pre-conditioning method according to below flow chart.

B A AE B / Technician: Rita Chen
B o a A REE /Supervisor: Troy Chang

%K B4 ICP-AES -4 6 AL ALE R
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

| W&~ ®WAHk % / Cutting ~ Preparation |
¥

| AR LEE /Sample Measurement |
¥

IR B4R & 60445 i BAi8 8 84 8 47 98 A (4e T & A7 7R ) / Acid digestion by
suitable acid depended on different sample material (as below table)

7
— i#;3% | Filtration —

[ /soltion | [ st /Residue |

+
| 1) #ets @k [ Alkali Fusion
¥ 2) @&k | HCl to dissolve
| Ao B EF M LM /ICP-AES |
#4467 48 1245 [ Stesl, copper, aluminum, solder ok EHE: WA BALERLEEK /
Aqua regia, HNO3, HCI, HF, H20:
w3 / Glass B, f A8 [HNOJHF
4 44,46 18 % | Gold, platinum, palladium, ceramic F7k [Agua regia
4% / Silver ik [HNO,
#H / Plaslic R A B K B B BB S [ HaSO4, Hz0z, HNO3, HE
B4t [ Others il W Bl 2 % 2 [ Added appropriate
reagent to total digestion
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X RA PioA FRAET 0 AT AR AR/ AR, *
(The tested sample / part is marked by an arrow if it's shown on the photo.)
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