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SMD Power Inductor HPC5020CF-Series
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TAI-TECH TBM02-180300989 P2
SMD Power Inductor HPC5020CF-Series

1. Features

1. This specification applies Low Profile Power Inductors.
2.100% Lead(Pb) & Halogen-Free and RoHS compliant.

2. Dimension

Recommended Land pattern

A E D E G F
et
- %
@ 2R2 T
Series A(mm) B(mm) C(mm) D(mm) E(mm) F(mm) G(mm) H(mm)
HPC5020CF 5.0+0.2 5.0+0.2 2.1max 1.4+0.3 1.8+0.3 1.4 1.8 4.2

3. Part Numbering
- M
A B C

D E
A: Series
B: Dimension A/B*C
C: Type
D: Inductance 2R2=2.20uH 100=10uH,101=100uH
E: Inductance Tolerance M=%20%,Y==30%.

marking Color: Black,
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TAI-TECH TBM02-180300989 P3

4. Specification

Part Number |"E:(:La:;=e Tolerance II_)|_CR(°Q) ==ty ey

@O0A +30%. Max Max
HPC5020CF-1R0Y 1.0 +30% 0.020 4.10 3.80
HPC5020CF-1R5Y 15 +30% 0.030 4.10 3.20
HPC5020CF-2R2Y 2.2 +30% 0.040 3.20 2.70
HPC5020CF-3R3Y 3.3 +30% 0.050 2.55 2.30
HPC5020CF-4R7M 4.7 +20% 0.057 2.50 2.20
HPC5020CF-6R8M 6.8 +20% 0.083 2.05 1.80
HPC5020CF-8R2M 8.2 +20% 0.098 1.85 1.65
HPC5020CF-100M 10.0 +20% 0.120 1.70 1.55
HPC5020CF-150M 15.0 +20% 0.165 1.35 1.25
HPC5020CF-180M 18.0 +20% 0.200 1.25 1.15
HPC5020CF-220M- 22.0 +20% 0.250 1.15 1.10
HPC5020CF-330M 33.0 +20% 0.400 0.92 0.90
HPC5020CF-470M 47.0 +20% 0.580 0.77 0.75
HPC5020CF-680M 68.0 +20% 0.740 0.65 0.64
HPC5020CF-101M 100 +20% 1.100 0.53 0.40

Note:
1.All test data referenced to 25°C ambient , Ls:100KHz/1V.
2lsat: DC current at which the inductance drops approximate 30% from its value without current;
3.Irms: DC current that causes the temperature rise (AT =40°C ) from 25°C ambient.
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5. Material List

NO Iltems Materials

a Core Ferrite Core

b Wire Enameled Copper Wire

c Glue Epoxy with magnetic powder
d Terminal Ag/Ni/Sn+ Sn Solder

e Ink Halogen-free ketone

Void appearance tolerance Limit

Size of voids occurring to coating resin is specified below.

External appearance criterion for exposed wire

Appearance of exposed wire tolerance limit :

1. Width direction (dimension a) : Acceptable when a<w/2
Nonconforming when a>w/2
2. Length direction (dimension b) : Dimension b is not specified.
3. The total area of exposed wire occurring to each sides is
not greater than 50% of coating resin area, and is acceptable.

Exposed end of the winding wire at the secondary side should be 2mm and below.
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6. Reliability and Test Condition

Item

Performance

Test Condition

Operating temperature

-40~+125C (Including self - temperature rise)

Storage temperature

-40~+125°C (on board)

Electrical Performance Test

Inductance

DCR

Refer to standard electrical characteristics list.

HP4284A,CH11025,CH3302,CH1320,CH1320S
LCR Meter.

CH16502,Agilent33420A Micro-Ohm Meter.

Saturation Current (Isat)

Approximately AL30%.

Saturation DC Current (Isat) will cause LO
to drop AL(%)

Heat Rated Current (Irms)

AT40C

Heat Rated Current (Irms) will cause the coil temperature rise
AT(C).

1.Applied the allowed DC current

2.Temperature measured by digital surface thermometer

Reliability Test

Life Test

Load Humidity

Moisture Resistance

Thermal shock

Vibration

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/JEDECJ-STD-020DClassification Reflow Profiles)
Temperature : 125+2°C

Applied current : rated current

Duration : 1000+12hrs

Measured at room temperature after placing for 24+2 hrs..

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDECJ-STD-020DClassification Reflow Profiles)
Humidity : 85£2% R.H,

Temperature : 85°C+2C

Duration : 1000hrs Min. with 100% rated current

Measured at room temperature after placing for 24+2 hrs.

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDECJ-STD-020DClassification Reflow Profiles)
1. Baked at50°C for 25hrs, measured at room temperature after
placing for 4 hrs.

2. Raise temperature to 65+2°C 90-100%RH in 2.5hrs, and
keep 3 hours, cool down to 25°C in 2.5hrs.

3. Raise temperature to 65:2°C 90-100%RH in 2.5hrs, and
keep 3 hours, cool down to 25 in

2.5hrs,keep at 25°C for 2 hrs then keep at -10°C for 3 hrs

4. Keep at 25°C 80-100%RH for 15min and vibrate at the
frequency of 10 to 55 Hz to 10 Hz, measure at

room temperature after placing for 1~2 hrs.

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDECJ-STD-020DClassification Reflow Profiles)
Condition for 1 cycle

Stepl : -40£2°C 30i5min

Step2 : 25+2°C =0.5min

Step3 : 125+2°C 3015min

Number of cycles : 500

Measured at room fempraturc after placing for 24+2 hrs.

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDECJ-STD-020DClassification Reflow Profiles)
Oscillation Frequency: 10~2K~10Hz for 20 minutes
Equipment : Vibration checker

Total Amplitude:1.52mm=+10%

Testing Time : 12 hours(20 minutes, 12 cycles each of 3
orientations)
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Item

Performance

Test Condition

Shall be mounted on a FR4 substrate of the
following dimensions:

>=0805 inch(2012mm):40x100x1.2mm
<0805 inch(2012mm):40x100x0.8mm

Bending Bending depth:
>=0805 inch(2012mm):1.2mm
Appearance : No damage. <0805 inch(2012mm):0.8mm
Inductance : within£10% of initial value duration of 10 sec.
Q : Shall not exceed the specification value. Test condition:
RDC : within 15% of initial value and shall not Peak Normal Velocity
exceed the specification value Type| value [duration (D) Wave change
@s) (ms) form | (viyttisec
Shock
SMD 50 11 Half-sine 11.3
Lead 50 11 Half-sine 11.3
Preheat: 150°C,60sec. °
Solder: Sn96.5% Ag3% Cu0.5%
. More than 95% of the terminal electrode should Temperature: 245+5C -
Solder ability

be covered with solder -

Flux for lead free: Rosin. 9.5% -
Dip time: 4+1sec -
Depth: completely cover the termination

Resistance to Soldering Heat

Terminal Strength

Appearance : No damage.

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

Depth: completely cover the termination

Temperature Number of
Temperature(°C) [Time(s)| ramp/immersion heat cycles
and emersion rate Y
260 5
(solder temp) 10 +1 | 25mm/s £6 mm/s 1

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

With the component mounted on a PCB with the device to be
tested, apply a force ((>0805inch(2012mm):1kg , <=0805
inch(2012mm):0.5kg ))to the side of a device being tested. This
force shall be applied for 60 +1 seconds. Also the force shall be
applied gradually as not to apply a shock to the component
being tested.

DuT ~

wide

] thick
e

substrate
press tool
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7. Soldering and Mounting
(1) Soldering

Mildly activated rosin fluxes are preferred. The minimum amount of solder can lead to damage from the stresses caused
by the difference in coefficients of expansion between solder, chip and substrate. 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.

(2) Solder re-flow:

Recommended temperature profiles for re-flow soldering in Figure 1.

(3) 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.

« 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

-+ 3557 tip temperature (max) - 1.0mm tip diameter (max) - Limit soldering time to 4~5sec.

Reflow Soldering

Iron Soldering

PRE-HEATING SOLDERING NATURAL

COOLING
PRE-HEATING

SOLDERING NATURAL

COOLING

TP(260°C / 10s max.) within 4~5s
= 350
tp(245°C / 20~40s.) o
3 g
& 14
g 7271777 77777777777777 6 150 E
,,,,,,,,,,,,,, ~ S
£ [200 T opso
& [150 w
g 60~180s z
= [=
Over 60s Gradual cooling
480s max. } !
25 1

TIME( sec.) TIME(sec.)

Reflow times: 3 times max.
Fig.1

Iron Soldering times: 1 times max.
Fig.2

8. Packaging Information

(1) Reel Dimension

ROLL

CARRIER TAPE

Type

A(mm)

B(mm)

C(mm)

HPC5020

330

100

13
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(2) Tape Dimension

Lol i S T ™~ T rl eﬁ \
3 Ty Iz {f_/ 1 1 17 \___> CTJ_J' 1
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T PO P P2

Series | Size | W(mm) | Ao(mm) | Bo(mm) | Ko(mm) | D(mm) | F(mm) | E(mm) | P (mm) | PO(mm) | P2(mm) | T(mm)

HPC | 5020 12.0 54 54 2.4 15 55 1.75 8.0 4.0 2.0 0.3

(3) Packaging Quantity

HPC 5020

PCS/Reel 2000

(4) Tearing Off Force

The force for tearing off cover tape is 10 to 130 grams in the arrow direction under the
following conditions(referenced ANSI/EIA-481-C-2003 of 4.11 standard).

F
Top cover tape T 165°10180 Room Temp. Room Humidity Room atm Tearing Speed
- :f\ (C) (%) (hPa) mm/min
5~35 45~85 860~1060 300

~ Base tape

Application Notice

- Storage Conditions (component level)
To maintain the solderability 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 form the time of delivery.
4. The packaging material should be kept where no chlorine or sulfur exists in the air.
- 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.
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Test Report
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BTRARAE LAY AR EME (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :
# & #%(Sanple Description) :  SMD POWER INDUCTOR

H LISty le/Tten No, ) : HPC(YHC ~ DR) ~ MDC ~ FPC(YPC) ~ FWP(YWP) ~ SPC ~ AHP ~ UHP ~ DFP ~ DHP ~ TLPC »
TLPH - TLI ~ PAS SERIES

J# A #5(Sample Recelving Date) ¢ 2017/11/08

MM (Testing Period) ;o 2017/11/09 TO 2017/11/146

R4 R (Test Results) %2 T—E (Please refer to following pages).

SGS TAIWAN LTD, e
Chemical Labeoratory - Taipei
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Company. Any unauthorized alizration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted 1o the fullest extent of the law.
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g (No. ) : CE/2017/B18%93 8 #i(Date) : 2017/11/16
Test Report

& b & B Ay A TR 8]/ TAI-TECH ADVANCED ELECTRONICS CO., LID. 0 O
(Z2BHEETF(RL)AMRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(RAEFAEMN Guit) £ / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

ETHREAEB T K@ shwesld / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. G. C.)
CGLahZ B LT ENLESHL LY@ HEL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(P8 @4 BT o wstlh o @RHEBMSHM o kb f4l / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - STHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA)

7 Test Resul

AR 4 (PART NAME)No. 1 P awm (MIXED ALL PARTS)

I B L2 A3 ”;ﬁff J (Riit)
Test It Unit : Method
(Test Items) (Unit) (Method) (HMDL) Vo1
4 / Cadnmium (Cd) ng/kg |##1EC 62321-5 (2013) + WA e m st 2 n. d.

TR AR, / With
reference to IEC 62321-5 (2013)
and performed by ICP-AES.

% / Lead (Pb) mg/kg {&£#I1EC 62321-5 (2013) » ma s 2 n d.
TR T34 egRin. / With
reference to 1EC 62321-5 (2013}
and performed by ICP-AES

#& / Mercury (Hg) mg/kg  [%AIEC 62321-4 (2013) » i Eind 2 n. d.
FREFHSABRARMNR. / Vith
reference to IEC 62321-4 (2013)
and performed by ICP-AES,

14 / Hexavalent Chromium Cr{VI) mg/kg |4 A41EC 62321-7-2 (2017) » mUV-VIS 8 n. d.
(&) il 2A[EC 62321-5 (2013) » &

[CP-AES#zim), / With reference to
[EC 62321-7-2 (2017) and performed
by UV-VIS. : With reference to IEC
62321-5 (2013) and performed by
[CP-AES.

This document is issued by the Company subject to its Genaral Conditions of Service printed overleaf, available C-Ciancitions annx
and, for electronic format documents, subjact 10 Terms and Conditions for Electranic Documents at hp/ %, Attention 15
drawin to the timitation of fiability, indemnification and jurisdiction issues defined tharain. Any holder of this ent e he Company's
findings at the time of its intervention anly and within tha limits of client’s instruction, if any. The Company's sole responsihility is to ts Client and this decument doas not exonerate parties
to a transaction from exercising all their rights and abligations under the transaction documents. This docurnent cannot be reproduced, except in full, without prior weritien approval of the
Company. Any unauthorized alieration, forgary or falsification of the content or appearance of this documant is unlawhil and affenders may be prosecuted to the fullest extent of the law.

Unless otherwise statad the results shown in this test report refar only to the samplals) tested.
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Fa&(No. ) : CE/2017/B1893 B #(Date) : 2017/11/16
Test Report

@b 2 B PR TR &/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. OO ORI OO N
(EESEEF(EL)FRAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O. LTD. )

(BRETFAES (Guwt) FMad / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

ME TR ¥ @ 4hwes 19 / NO. [, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAI¥AN, R. 0. C.)

GrZ L LTENLESAH ¥R IFR / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,
CHINA)

(PE L3 BT o i @EMBEBANSE &M 0 ZRILs R4 / THE SOUTH HANGZHOU ROAD AND THE LAST
JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY : SUQIANCITY » JTANGSU PROVINCE - P, R » CHINA)

WE A B AR A iﬁﬁﬁ miﬁw
(Test Items) (Unit) (Method) (YDL) No. 1
4 / Antimony (Sh) mg/kg |[£AUS EPA 3052 (1998) » st Eins- 2 n d,

BB 4 AR, / With
reference to US FPA 3052 (1896).
Analysis was performed by ICP-AES,
#% / Beryllium (Be) mg/kg | £#US FPA 3052 (1996) » nAgBds & 2 n, d.
TR A R, 7 With
reference to US FPA 3052 (1996).
Analysis was performed by ICP-AES,

ME-_FaETH¥as / BEP (Butyl mg/ kg 50 n, d,
Benzyl phthalate) (CAS No.: 85-68-7)
¥ -—Fag—Tes / DBP (Dibutyl mg/kg h0 n. d.
phthalate) (CAS No.: 84-74-2)
iR ¥t (2-nAa %) / DEHP mg/kg 50 n.d.
(D1— (2-ethylhexyl) phthalate) (CAS
: 117-81-7)

ME-_PE-ETE / DIBP (Di- mg/kg | %4 1EC 62321-8 (2017) - sl A0 &4 50 n.d.
1sobutyl phthalate) {CAS No.: 84-89- B/ WA, / With reference to
5) TEC 62321-8 (2017). Analysis was
R FE—f%ae / DIDP (Di- mg/kg |performed by GC/MS. 50 n.d.

isodecyl phthalate) (CAS No.: 26761-
40-0; 68515-49-1)

E-—FEE-—fFE / DINP (Di- mg/kg 50 n.d.
isononyl phthalate) (CAS No.: 28553-
12-0; 68515-48-0)

R -_FaE -+ a5 / DNOP (Din- mg/kg 50 n. d.
ogctyl phthalate) (CAS No.: 117-84-0)

Londiions a5
. Atlention 15

This document is issuved by the Company subjact to its General Conditions of Service printed averleaf, ava\\ab\ﬂ onraquest or accaso\b\a a|
and, for alectronic format documents, subyect to Terms and Conditions for Electronic Documents at hits i Teims

dravwn ta the limitatien of lability, indemnification and jurisdistion issuas dafined therein. Any holder of this d\'usad that mf ]
findings at the tirne of its intervention only and within the limits of client’s instruction, if any. The Company's sole responsibility is o its Client and this document does not exonerats parties
o a transaction from exarcising all thair rights and obligations under the transaction docurments. This document cannat be reproduced, excapt in full, without prior wiittan approval of the
Campany. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullast extent of the law.
Untess otherwise stated the results shown in this tast report refer enby ta the samplals} tested.
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Test Report

Bk & B ALy H B8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. OO O
(BEBEEF(RL)H MRS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(BAEFAEMN (ugt) FMaE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WRTHEEHH I EEshmE15 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
CGrikd 2L WEALE ST LG IFR / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(P »srbhs BT wibhh o SFEMEENSE M ERkEH / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA)

pEUE vk L ¥id -kt ?Eff (Rf‘:it)
(Test Items) (Unit) (Method) ) o1
MHwEp - F o8 / DNOP (Din- mg/kg | £ #1RC 62321-8 (2017) » LAf48 B4 50 n.d.
hexyl phthalate) (CAS No.: 84-75-3) &/ % #an. / With reference to
o Ek = Es / Di-n-pentyl mg/kg |IEC 62321-8 (2017). Analysis was 50 n.d.
phthalate (CAS No.: 131-18-0) performed by GC/MS.
2 F.Fwses / Perfluorcoctane mg/kg |44 US EPA 3550C (2007) » sligta & 10 n. d.
sulfonates (PFOS-Acid, Metal Salt, # /G A MR, / With reference to
Amide) US EPA 3550C (2007). Analysis was
performed by LC/MS.
A% / PFOA (CAS No.: 335-67-1) mg/kg |4-4US EPA 3550C (2007) » nAikie @ 10 n. d.
M/ G sgE MR, / With reference to
US FPA 3550C (2007). Analysis was
performed by LC/MS,
NBB; AT ERHBAE 4B | ng/ke |4#41EC 62321 (2008) + s/ A/ 5 n.d.
# / Hexabromocyclododecane (HBCDD) HEanl. / With reference to
and all major diastereoisomers IEC 62321 (2008). Analysis was
identified Ca- HBCDD, A- HBCDD, performed by GC/MS.
v - HBCDD) (CAS No.: 25637-39-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
BRLM / PVC fok SLET T R34 Rt Bk MR/ - Negative
Analysis was performed by FTIR and
FLAME Test.

This documant is issued hy the Company subject 10 its General Conditions of Service printed overleaf, availab NS5
and, for electronic format documents, subject to Terms and Conditions for Electronic Documants at hiy . Attanfion is
drawn o the limitation of liability, indemnification and jusisdiction issues definad therein, Any holder of thig he Company's
tindings at the time of its intervention only and within tha limits of ¢lient’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 cbiigations undar the transaction documants. This document cannot ba reproduced, except in full, withelr prior written agproval of the
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P01 A

(ZHRERZLTEPALESARLEB Y FR / CU0-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINAD

(PE -k BRT it @EMEFEHRNBHM - ERLekfM / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY » SUQIANCITY » JTANGSU PROVINCE : P, R » CHINA)

(Test [tems) (Unit) (Method) (HDL) o1

SAMEMNS / Sum of PBRs ng/kg - n. d.
— %5 £ / Monobromobiphenyl mg/kg 5 n.d.
iR EE R/ Dibromobiphenyl mg/kg b n. d.
ZiRgE / Tribromobiphenyl mg/kg 5 n. d.
w3k / Tetrabromobiphenyl mg/kg 5 n. d.
AR X / Pentabromobiphenyl mg/kg 5 n, d.
FIAM ¥ / Hexabromobiphenyl mg/kg 5 n, d.
g # K / Heptabromobiphenyl mg/kg 5 n. d.
NIRHAE / Octabromobiphenyl mg/kg 5 n. d.
AR HE / Nonabromobiphenyl mg/kg |4 #10C 62321-6 (2015) » sAfte B ar 5 n. d.
+i#M & / Decabromobiphenyl mg/kg [/ W sEan. / With reference to 5 n.d.
% Rm) X8t / Sum of PBDEs mg/kg [IEC 62321-6 (2015) and performed - n.d.
—ig B as / Monobromodiphenyl ether ng/ky  |by GC/MS. 5 n.d.
A mi ¥ / Dibromodiphenyl ether mg/ kg b n.d.
Zig R ¥at / Tribromodiphenyl ether ng/kg 5 n.d,
wik Wi at / Tetrabromodiphenyl ether mg/kg 5 n d.
ERWEAAL / Pentabromodiphenyl ether mg/kg 5 n. d.
A KEE / Hexabromodiphenyl ether ng/kg b n. d.
LR mt %ar / Heptabromediphenyl ether mg kg 5 n. d.
NiREhREE / Octabromediphenyl ether mng/kg b n.d.
AR RS / Nonabromodiphenyl ether mg/kg 5 n.d.
+if K ag / Decabromodiphenyl ether ng/kg 5 n. d.
rmg-ant Condilgns.aspa
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g No. ) : CE/2017/B1893 g #9(Date) : 2017/11/16
Test Report

&b &R PR A TR 8 / TAI-TECH ADVANCED ELECTRONICS CO., LID. A O
(2BHEEF(RL)FMAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD. )

(BFEFASMH Gogk) FMad / TAIPAQ ELECTRONICS (SI-HONG) €O., LID.)

METAHEESB ¥R / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
Gr# g &L TEMLASAE T ¥ FL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, ITANG-SU,

CHINAD
(FPB 284 BRF mih SFHFEHANEER - &ikbs 24 / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA)

RIMA B B4z AT % 7});:;&;1 (Rilﬁt)

(Test Items) (Unit) (Method) QL) Yol
##% / Halogen
@& (#) / Halogen-Fluorine (F) ng/kg 50 n.d
(CAS No.: 14762-94-8)
g4 (£ / Halogen-Chlorine (Cl) mg/kg |4 4£BS EN 14582 (2016) » suBeF &4 50 n.d.
(CAS No. : 22537-15-1) #o#t. / With reference to BS EN
g% (&) / Halogen-Bromine {Br) mg/kg  |14582 (2016). Analysis was 50 n.d.
(CAS No.: 10087-32-2) performed by IC.
Ww# () / Halogen-ledine (I) (CAS mg/kg 50 n.d.
No. : 14362-44-8)

#rix(Note) :

I. mg/kg = ppms 0. Iwt% = 1000ppm

2. n.d. = Not Detected (&)
3. MDL = Method Detection Limit {7 {8 Btk MR{4)
4. "-" = Not Regulated (& #L4#48)
5. *%= Qualitative analysis (No Unit) & dadr(&E )
6. Negative = Undetectable BME(AR{HM2]); Positive = Detectable Myphk( E.48m %))
7. (0) :

HEHGE IR RNBHEZT R AAERAMA 0 RAINESAL D » FEBRBAEE -
The result of Cr{VI} is "n.d." as the result of Chromium {Cr} is less than the MDL of Cr(VI}, and

confirmation test of Cr(VI) is not required
BERPFREHEZHAMPIERA B RITSEHEUR -
If the Chromium (Cr) content is not less than the MDL of Cr(VI), confirmation test of Cr(VI) is required

8, b ARAANTHFASZLREANE  RETHRSMNBLERRARFEMNE M Fer4 &, (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.)

5,33
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T 4k 4 B #H B A A M 8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. A0
(BEHAFEF(R LA™ / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O. LTD.)

(R#BETFASEH Gmt) HRad / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

METHEEHH L EE4weE]1% / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAC-YUAN CITY,

TATWAN, R. 0. C.)
GrB#EELTEALESALTE@IFR / GUO-ZE RCAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(P @ L ig 0 BRY - miklh o BFMEFEHN bR 2L R0 / THE SOUTH HANGZHOU ROAD AND THE EAST

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

PFOS4-# ##.(Reference Information) : #H A4 H#5%4 POPs - (EU) 757/2010
PFOSIAZE &4 '8 S E 46 + R 432880, 001%(10ppm) » £ E R b ~ R & R B4 R 134280, 1%(1000ppn) > £ 4 8 5% &%
By R ALug/m® -
(Outlawing 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

2
lug/m?. )
Thig document is issusd by the Company subject to fts Genaral Cand tions of Service printed overleat, available on request or accesshila at i ortitoens Asnx
and, for electronic format. doguments, sublect to Terms and Condtions for Eleetronic Documents at lipifeasran sus corvyan/Tarms 30d & oG <. Attention is
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1o & transaction from exarcising all their rights and obligations under the transastion documents. This document cannot be reproducad, excapt in full, without prior vetitten approval of the
Campany. Any unauthorized alteration, forgery or falsification of the content or appaarance of this doaurment is unlzwful and offendsers may be prosecuted o the fullest extent of the law.
Unlass otherwisa stated the results shown in this test report refer only to the sample(s) tested.
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&b 2 B A B A R4/ TAI-TECH ADVANCED ELECTRONICS CO., LID.
(EER/RFET(RL)AMRAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

w45 (No.) : CE/2017/B1893

AB#(Date) : 2017/11/16

(BEETFABEMH (mst) F8a8 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)
HETIHFSEMHF T EELwWE]1SE / N0 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. O. C.)

E #: (Page

): 8 of 16

R O O

CrAEaLTERALESHHETERIFL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)

(FPE > LR BRT 0 wRkS SRS B SR

wak#s R4 / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECCNOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R » CHINA}

W& 8 i W / Analytical flow chart of Heavy Metal
BB TRRAEE 264 R ERDEE - (AEBART ER)
These samples were dissalved totally by pre-conditioning methed according to below flow chart, { Cr¥ test mathod excluded )
B AR AR &/ Technician : JR Wang
B 38 A - REE / Supervisor: Troy Chang
| 4 - Hres / Cutling - Preparation |
] B4R L€ § / Sample Measurement |

#iksE Cr(Vl)

¥ L.

4+ Pb/#h Cd/3k Hglég Cr
Y

B4 AR AR 47 5004 A —
Acid digestion with microwave f hotplate [ 3 & / Non-metal | &4 / Metal
* ABS/PC/PVC | R it ¥ (Others *,
v v #5421 / Boiling
| B £ 150~180°CF water extraction
Dissolving by i 4t / Digesting ‘,
+ * ultrasonication at 150~160°C
AU BRR R

8 / Filtration

4% / Solution 3% / Residue v v ool filter
+ ABOT it T A8 makE digestate through
. . ke Separating to get filter
1) skRak / Alkali fusion Digesting at 60°C agquecus phase
2) Hagmae / HC to dissolve by ultrascnication *
L | AR ER RS
v Add diphenyl-
¥ A4 M4 pH/ pH adjustment carbazide for color

£ AHGTRE TS0 AR 1 ICP-AES v development
v

Ae A &8 88 & 7 Add diphenyl-
carbazide for color development

wmUV-VIS » #imlik

v LB A 540 nm
R A [ Measure
A UV-VIS - B4Rk 2 540 nm the absorbance at

t5 %4 & / Measure the absorbance
at 540 nm by UV-VIS

540 nm by UV-VIS
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& ab-& B A B Aty P4y 8]/ TAI-TECH ADVANCED ELECTRONICS CO., LID.
(ZEHEEF(RL)FMRNE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN} CO. LTD. )
(BHEFAEM Guik) FRAFT / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

PR THMEST L FES IR / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
(RERLTERLESALTEEIFS / GU0-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,

CHINA)
(FPB it EET with @TWBEMNE &M - 2% £4 / THE SOUTH HANGZHOU ROAD AND THE EAST

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

D 0 T O

RARIAT B 2 - SO RAEM -/ These samples were dissolved totally by
pre-conditioning method according to below flow chart.

B AR AE ¢ TEHE [ Technician; JR Wang
W oms s & A RECE [ Supervisor: Troy Chang
FF L ICP-AES 44 K LA m
{Flow Chart of digestion for the elements analysis performed by ICP-AES)
l 4 - #4# % / Cutting ~ Preparation [
-

| AlFAEREE [ Sample Measurement |
iy

RIET B AR oh b oLl F oY BR 4T 4 1k (40 F A A7) / Acid digestion by
suitable acid depended on different sample material (as below table)

¥

— i3k ( Filration —
| | s /Residue |
‘ -

1) il #k [ Alkali Fusion

v 2)makma /HCl to dissolve
| s ERAFREAME (ICP-AES |

| ik [ Solution

48,48,42 4249 / Steel, copper, aluminum, solder Ik HEL B AR ERA S
Agua regia, HNO3, HCI, HF, H:0z

w3 I Glass B, R A HNOsHF

& 45,42, M % [ Gold, platinum, palladium, ceramic Eak [ Aqua regia

4% [ Silver #HEg /HNQs

# i / Plastic Giag o A K e A B8 A/ Ha804, HaO2, HNQs, HCI

HAt [ Others Ao AR E A E £ £ /Added appropriate
reagent o {ofal digestion

ilinons.aunx
Attention s
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LTD. I 00 O A

TAO-YUAN CITY,

CHINA
(PE i BRT 0 w3k @EMBEERAMNB AR - Zadbes R / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE » STHONG COUNTY - SUQIANCITY - JTANGSU PROVINCE - P, R + CHINA)

28 oA AL E [ Analytical flow chart - PFOA/PFOS

B R AR fB% /Technician: Yaling Tu
Mg e F A RAE / Supervisor: Troy Chang

#ELATRIE [ Sample pretreatment

v

ol EARE AR/
Sample extraction by Ultrasonic extraction
(4% # 3% Reference method: US EPA 3550C)

Y

HBUEMBIRG
Concentrate/Dilute Extracted solution

SOEAR R A T RS EBOR /
Analysis was performad by LC/MS

v

#i% [ Data
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e ¥ ! Analysis flow chart - PVC

N 3 AF k% [Technician: Yaling Tu
B B A F A BREE /Supervisar: Troy Chang

#amATk® [ Sample pre-treatment

l

¥ &k m [ Flame test

Y

4rsh st 44r / Sample analyzed by FTIR

l

#HAC-Clig g /
Check wave-number of C-Cl bonding

l

ik / Data

This docurnent is issved by the Company subject to its General Conditions of Servea printad ovarleaf, available on raquest or accesslble at onndilens 291
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JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE @ P,R - CHINA)

A OO AT

B o4 ALR [ Analytical flow chart - Phthalate

B AR AH : #eke / Technician: Andy Hsu
B B A F A HRALE / Supervisor ; Troy Chang

[ A% i Mest method: IEC 62321-8]

He AT AT/ 4/
Sample pretreatment/separation

'

b ol THF w £k ebm g 3 i /
Sampie dissolved/extracted by THF

'

RREHE
Dilute Extracted solution

'

AABEH F B/
Analysis was performed by GC/MS
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B oA s [ Technician: Yaling Tu
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b AT 22 / Sample pretreatment
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& H B Sample extraction /
#2E i A BUE Ultrasonic method

ERmEming |
Concentrate/Dilute Extracted solution

!
HEFug#E® /Filter
!
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Analysis was perfermed by GC/MS

}
#45 /Data
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Sample pretreatment/separation
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FERM R AL T /
Weighting and putting sample in call

b

SR B R
Oxygen Bomb Combustion / Absorption

'

HEEE TR/
Dilution to fixed volume

v

BB AT R/
Analysis was performed by IC
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B oA E A RS / Supervisor: Troy Chang

AR BHAF 1 First testing process ———

REMHRAT / Optional screen process axsans:

S AMEA [ Confimation process = « m o
| Sample / #% & |
| - Sample pretreatment / % &AT A ‘ I

: L Screen analysis / 475 54

n
[ ]
[ ]
L]
]
1

Sample exiraction #% 3 ¥ 5/
Soxhlet method % &, Xk

v
Concentrate/Dilute Extracted solution
R BINE
-
| Filter / % B i 7% —|
1
v

| GCIMS / 43 # H 144 |

This documant is issued by the Company subject te its Genaral Conditions of Servies printed averleaf, available on raquest or acoessible at aiditions asps
and, for electronic format decurnents, subject to Terms and Conditions for Electronic Documents at b e, 305, oo 5 . Atfention i3
draven 1o the limitation of liability, indemnification and jurisdiction issuea defined thaersin. Any holder of this document is advised that information contained hareon reflects the Company's
findings at the time of its intervention anly and within the limits of client’s instruction, if any. The Company's sola respensiility i3 to ita Client and this decument does not exonerta parties
1o a transaction from exerciging all their rights and obligations under the tansaction documents. This document cannot be reproduced, except in full, withaut prior veritten approval af the
Corapany. Any unauthorized alteration, forgery or falsification of the contert or appearance of this documeant is unlawful and ofenders may be prasecuted o the fullest extant of the latw,
Unless otherwise statad the results shown in this tast raport refer only to the sample(s) tested.

P ) Sl derh 0 ak i e et g 51 | 28, W Chyuan 7th Hoad, New Taipel Industrial Park, W Xu District, New Tainsi City, Taiwen 7B TSR 7 .IL% 268 B0 BB 2siE

SGS Taiwan Ltd. 678 B AH 00 H e 5] | 15es 0010709 3090 14080 (010090 3007 . wviwrsas tor

Member of the SGS Group




Ik
Test Report

Edu & B A H A &3/ TAT-TECH ADVANCED ELECTRONICS CO., LID
(2RHEEF(RL)HMRAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD. )
(R#MEFAEH Gouik) HBAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

HE TGRS LB 4wkt / NO. 1, YOU ATH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
i R L TERALESA R T EEHERL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(48 ZHh4 FRT o ok @RS EAMBE AN > 2%k 24 / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JTANGSU PROVINCE ¢ P, R » CHINAY

shak(No. ) : CE/2017/B1893 @ #i(Date) : 2017/11/16 F #(Page): 16 of 16

I OO R

X BA FInH FHARA 0 R KT H TR 2R/, ¥
(The tested sample / part is marked by an arrow if it's shown on the photo.)
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