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Power Inductor HPC5024BV-220M-C
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Power Inductor

HPC5024BV-220M-C

1. Features

1. This specification applies Low Profile Power Inductors.
2. 100% Lead(Pb) & Halogen-Free and RoHS compliant
3. High reliability -Reliability test complied to AEC-Q200

2. Dimension

—
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Product name mark
Series A(mm) B(mm) C(mm) D(mm) E(mm) F(mm) G(mm) H(mm) I(mm)
HPC5024BV 4.910.2 4.910.2 2.4 max. 1.210.2 3.310.2 1.3 typ. 3.6 ref. 4.0 ref. 1.5 ref.
Units: mm
3. Part Numbering
HPT  B024 - -
A B E F
A: Series
B: Dimension
C: Control S/IN
D: Inductance 220=22uH
E: Inductance Tolerance M=120%
F: Control S/N
Test
TAI-TECH Inductance | Tolerance Frequenc SRF DCR | sat | sat I rms I rms
Part Number (uH) (%) ?Hz) y (MHz) min. | (Q) 20% | (A)typ | (A)max | (A)typ [ (A)max
HPC5024BV-220M-C 22 +20% 1V100K 15 0.230 1.50 1.35 1.35 1.20
BRI
Impulse Tester ERELE ERELLE . . .
= ST g
Part Number EEW) @) @) B RS e/ AR RS B 57
HPC5024BV-220M-C 165 5 15 330 4 Chroma Impusle Winding Tester 19301

Note:
Shipping frequency : 1IMHz / 1.0V

Isat :
Irms : Based on temperature rise

(AT : 40T typ.)

Based on inductance change ( AL/LO : =-30% ) @ ambient temp. 25C




HPC5024BV-SERIES HPC5024BV-SERIES
20

70
/ N 10
330 Lbo
56 g 0

o N
NN

T
=]
s 42 20 AN N
<Z( / 150 g -30 3 \\\\ \ \\
5 I U / R - 40 220 \\ \ \\\ \\
a] % h 1508 RY T Tarae \\ i
2 | L // A 50 100 2R2 -

1 __,,// Joks . 1R5

//' 45? 18 70
0 LR .80
0.1 1 10 100 1000 0 1.6 3.2 4.8 6.4 8
FREQUENCY (MHz) DC CURRENT(A)

Core chipping

The appearance standard of the chipping size on top side, and bottom side ferrite core is listed below.

LL |
; Type L w

] HPC5024BV 1.5mm Max. [1.5mm Max.

Void appearance tolerance Limit

Size of voids occurring to coating resin is specified below.

Exposed wire tolerance limit of coating resin part on product

side.

Size of exposed wire occurring to coating resin is specified
below.
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.

External appearance criterion for exposed wire
Exposed end of the winding wire at the secondary side should be 3mm and below.




5. Exectrde appearance criterion for exposed wire

Cross section of joint part

Appearance judgment

O

Only top side of wire is exposed.
(regardless of whale tope side
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@ Wire is soldered insufficiently and

i less than half of outer diameter is
! covered with solder.

6. Material List
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Less than half of width of
insufficiently soldered

portion shall be acceptable.
(More than half shall be
segregated as reject.)

Material

Ni-Zn ferrite

Copper Wire

Epoxy with magnetic

€
No. Iltem
1 Core
2 Wire
3 Coating
4 Solder

Lead free

@

7. Reliability and Test Condition

Item

Performance

Test Condition

Operating temperature

-40~+125C

Storage temperature and

Humidity range

-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)

/AL=30% typical.

Saturation DC Current (Isat) will cause LO

to drop AL(%)(keep quickly).

Heat Rated Current (Irms)

Approximately AT=40C

Heat Rated Current (Irms) will cause the coil temperature
rise AT(C) without core loss.
1.Applied the allowed DC current(keep 1 min.).

2.Temperature measured by digital surface thermometer

Reliability Test

High Temperature
Exposure(Storage)

Appearance : No damage.

Inductance : within+10% 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-020DClassification Reflow Profiles

Temperature : 125+2°C (Bead)

Temperature : 85+2°C (Inductor)

Duration : 1000hrs Min.

Measured at room temperature after placing for 24+2 hrs




Item

Performance

Test Condition

Temperature Cycling

Biased Humidity

High
Temperature
Operational
Life

Vibration

Resistance to
Soldering Heat

Appearance : No damage.

Inductance : within+10% 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-020DClassification Reflow Profiles
Condition for 1 cycle

Stepl : -55+2°C 30min Min.(Bead)

Stepl : -40+2°C 30min Min.(Inductor)
Step2 : 125+2°C transition time 1min MAX.
Step3 : 125+2°C 30min Min.

Step4 : Low temp. transition time 1min MAX.
Number of cycles : 1000

Measured at room temperature after placing for 24+2 hrs

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDEC J-STD-020DClassification

Reflow Profiles

Humidity : 85+3 % R.H,

Temperature : 85C+2°C

Duration : 1000hrs Min with 100% rated current.
Measured at room temperature after placing for24+2 hrs

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDEC

J-STD-020DClassification Reflow Profiles

Temperature : 125+2°C (Bead)

Temperature : 85+2°C (Inductor)

Duration : 1000hrs Min. with 100% rated current.
Measured at room temperature after placing for24+2 hrs

Oscillation Frequency: 10~2K~10Hz for 20 minute
Equipment : Vibration checker

Total Amplitude:1.52mm+10%

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

Number of heat cycles: 1

. . Temperature
Temperature(C) Time(s) |ramp/immersion
and emersion rate

260+5(solder temp)  |10+1 25mm/s +6 mm/s

Thermal shock

Preconditioning: Run through IR reflow for 2

times.( IPC/JEDEC J-STD-020DClassification

Reflow Profiles

Condition for 1 cycle

Stepl : -55+2°C 15+1min(Bead)

Stepl : -40+2°C 15+1min(Inductor)

Step2 : 125+2°C within 20Sec.

Step3 : 125+2°C 15+1min

Number of cycles : 300

Measured at room temperature after placing fo24+2hrs

wolbage
Vaurge -
/.f" T = charge time constant
Vi | Tg=ckacharge time constant
083V, 00 -— '
ESD I,-f’ AN
Appearance : No damage. 03 Vgrget
s
\\““-- e
Ll e
chargs time - charge
} 1eve )
Steam Aging: 8 hours * 15 min
Preheat: 150°C ,60sec. °
More than 95% of the terminal electrode Solder: Sn99.5%-Cu0. 5% °
Solderability should be covered with solder Temperature: 24525°C °

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




TEMPERATURE(°C)

Item Performance Test Condition
Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020DClassification Reflow
Profiles
Place the 100mm X 40mm board into a fixture similar to
the one shown in below Figure with the
component facing down. The apparatus shall consist of
mechanical means to apply a force which will bend
the board (D) x = 2 mm minimum. The duration of the
applied forces shall be 60 (+ 5) sec. The force is to
be applied only once to the board.
Sadar Chip
Board Flex
Prabe fevert bendiag e
]
e
— 1
Appearance : No damage.
Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC J-STD-020D Classification Reflow
Profiles
With the component mounted on a PCB with the device to
be tested, apply a 17.7 N (1.8 Kg) force 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 thecomponent being
tested.
Terminal
Strength (SMD )
DUT  ~ .
} thickneas
substrate
press tool
shear force
8. Soldering
Reflow Soldering
Iron Soldering
PRE-HEATING SOLDERING NATURAL
COOLING
PRE-HEATING SOLDERING NATURAL
L COOLING
TP(260°C / 10s max.) within 4~5s
e 380
tp(245°C / 20~40s.) ©
i
@
2 A 60-150 2
~ S
200 g L
150 &
60~180s E
=
Over 60s Gradual cooling
480s max. | f
25 T 1
TIME( sec.) TIME(sec.)

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

Fig.1 Fig.2



TAI-TECH P1
9. Packaging Information

(1) Reel Dimension (2) Tape Dimension
Im.s:ﬁ“ il
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Electrod
1 P (bottom view)
EMBOSSED CARRIER
Type A(mm) | B(mm) | C(mm) | D(mm) Type A(mm) | B(mm) |[Ko(mm)| P(mm) | W(mm) | t(mm)
HPC5024BV | 13.5t15 | 80#2.0 13105 | 330#3.0 HPC5024BV | 5.250.1 | 5.25+0.1 | 2.7+0.1 | 8.0%0.1 12403 | 0.3%0.1

(3) Packaging Quantity

Type Chip / Reel

HPC5024BV 2500

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.

www.tai-tech.com.tw
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3575 (No.) : CE/2014/B1174 B #7(Date) : 2014/11/17 A $ (Page): 1 of 15
Test Report

793t & B A A PR 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD. 0 O 0
(EBHETT(RL)H MRS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

GBS FAT A TR2 8 / YOSONIC TECHNOLOGY CO., LTD.)

BB BAGE T L E E4) Ik 13% (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.)

Crid L LTEPRLESHR T EBEIRFH / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB S FETPIRELEBERASHI59 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

VATF KA & 45 b oF S5 R PT4R AL R B3 (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :

#Hedt % 4% (Sample Description) :  SMD POWER INDUCTOR

& (Style/Item No.) :  HPC(YHC, DR), MDC, FPC(YPC), FWP, SPC, SPI, UHP, DFP, DHP, TLPC, TLPH,
TLI SERIES

JfF B # (Sample Receiving Date) s 2014/11/10

XA ] (Testing Period) : 2014/11/10 TO 2014/11/17

A4 FE (Test Results) FHATFT—HE (Please refer to next pages).

Signedfor an E'gﬂa]g ﬁﬁk
SGS TAWAN LT V/

Chemical Laboratory — Taipei

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http /v sgs.comfen/Terms-and-Congiitions.aspx
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at hitp:/fwwwv.sgs com/en/Terms-and-Conditions/Termse-Document.aspx. 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 exconerate 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.

. S R L e ol o . 33, Wu Chuan Rd., New Taipei Industrial Park, New Taipei City, Taiwan / §TALHi g7t
SGS Taiwan Ltd. & 5 ¥ A AT 47 A IR ) 1+886 (02)2299 3279 +886 (02)2299 3237 www.Sgs.tw Y i
[

e ek ekl

Member of the SGS Group
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Test Report

% 36 & A AT A TR 8]/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. (AR AR A
(EBHEETTFT (LA RRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(FES A4 ALy A PR32 8]/ YOSONIC TECHNOLOGY CO., LTD.)

B ST ORI EELH W15 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. O. C.)

CHRARTLTENRESHE T ¥ BIRERL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB T EFTPELERERAEAKISHE / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

5555 (No.) : CE/2014/B1174 H#(Date) : 2014/11/17 B # (Page): 2 of 15

R4 K (Test Results)

13 2742 (PART NAME)No. 1 : RSB (MIXED ALL PARTS)
1 o s . 5 A8 S #®1
82X B Bz e P 7 AR
i A& R A (Result)
(Test Items) (Unit) (Method)
(MDL) No.1
% / Cadmiun (Cd) mg/kg |%FIEC 62321-5: 201373, AR A P —

TR T B4 08 Ek0 . / With
reference to IEC 62321-5: 2013 and
performed by ICP-AES.

$% / Lead (Pb) ‘ mg/kg |5HIEC 62321-5: 20137% 3k, VAKJEFBE 2 n.d.
BT RGO ERARN. / Witk
reference to IEC 62321-5: 2013 and
performed by ICP-AES.

&/ Mercury (Hg) mg/kg |5 IEC 62321-4: 20133, wAREIES 2 n.d.
THAFRACHBAA . / Vith
reference to IEC 62321-4: 2013 and
performed by ICP-AES.

7<184% / Hexavalent Chromium Cr(VI) mg/kg |4 IEC 62321: 200873, WAUV-VISH 2 n.d.
M. / With reference to IEC 62321:
2008 and performed by UV-VIS.

& / Antimony (Sb) mg/kg |5-#US EPA 30527 3%, ABRRIBALTHE 2 n.d.
F A B EEARE] . / With reference to
US EPA Method 3052. Analysis was
performed by ICP-AES.

4% / Beryllium (Be) mg/kg |%HUS EPA 305277 3%, AAMEIRE TR 2 n.d.
FE ARk . / With reference to
US EPA Method 3052. Analysis was
performed by ICP-AES.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http:/vww.sgs.corm/en/Terms-and-Conditions.aspx
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Termse-Document.aspx. 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
10 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.

. s - e . 33, Wu Chuan Rd., New Taipei Industrial Park, New Taipei City, Taiwan / §Ftii gt s
SGS Taiwan Ltd. & # #2580y 4 M2 3) | t+586 (02)2299 3579 £+886 (0212299 3237 www.sqps.tw Y o
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Member of the SGS Group
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Test Report

JEA% (No . )

: CE/2014/B1174

B #4(Date) : 2014/11/17

%G 3t & B AL NG5 IR0 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD.
(ZFHETF(R.L)HIRE S / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(RS N PR 8] / YOSONIC TECHNOLOGY CO., LTD.)

HE ST NI T B4 5155 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.

TAIWAN R. O. C.)

B3 (Page): 3 of 15

R A O

CLHEERLTENLELSFR T EEINFH / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB S PEBEFTPIBELE B RASHIS5 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

, @ 5 \ 7 AR HR
A3 A B %15 w13y iﬁ;&l o)
ES
(Test Items) (Unit) (Method) =
o) [
MAEFTEETHRTE / BBP (Butyl % BN 14372, AEAREIT/HiiE A0 . 0.003 n.d.
Benzyl phthalate) (CAS No.: 85-68-7) / With reference to EN 14372.
Analysis was performed by GC/MS.
¥ -—VEE— (2-zAT )8 / DEHP % BN 14372, REMBI /G it kikn. 0.003 n.d.
(Di- (2-ethylhexyl) phthalate) (CAS / With reference to EN 14372.
No.: 117-81-7) Analysis was performed by GC/MS.
ERE et — Z %8 / DIDP (Di- % S HEN 14372, RAMBH/EiEE K. 0.01 n.d.
isodecyl phthalate) (CAS No.: 26761- / With reference to EN 14372,
40-0; 68515-49-1) Analysis was performed by GC/MS.
AROR—FEi— 2 L8 / DINP (Di- % %EN 14372, ARABR I/ H BN 0.01 n.d.
isononyl phthalate) (CAS No.: 28553- / With reference to EN 14372.
12-0; 68515-48-0) Analysis was performed by GC/MS.
AR W B —E 8 / DNOP (Di-n- % S HEEN 14372, ARAREIT /GG AM00] . 0.003 n.d.
octyl phthalate) (CAS No.: 117-84-0) / With reference to EN 14372.
Analysis was performed by GC/MS.
MR FEL—THES / DBP (Dibutyl % S SBEN 14372, A RARE AT/ T 440 . 0.003 n.d.
phthalate) (CAS No.: 84-74-2) / With reference to EN 14372,
Analysis was performed by GC/MS.
AR 9FEs—% T8 / DIBP (Di- % SEEN 14372, ARABRA /H S E AN 0.003 n.d.
isobutyl phthalate) (CAS No.: 84-69- / With reference to EN 14372.
5) Analysis was performed by GC/MS.
RETH /1 PVC * A sh R AT BG &k ARAL. / - Negative
Analysis was performed by FTIR and
FLAME Test.
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at hitp:/ww omfen/Tarm -Condinons.aspx

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Tetmse-Docum
drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon r

.asps. Attention is
cts 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
1o 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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Test Report

%93t & F AT H X 8] / TAI-TECH ADVANCED ELECTRONICS CO., LID. AU
(Z2BHETTF(FL)HRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(S H N H PR 8]/ YOSONIC TECHNOLOGY CO., LTD.)

WEBGET O T Y ESH @IR19% (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.)

CrHARLTEARLESMAR T EEIEHS / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB S FEF FRIEERAAIISHE / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

5 N -+
#2475 B $4 )3 o 3% i‘*ﬁ:"' (R‘é"%t)
(Test Items) (Unit) (Method) i PR AL ot
D [
AR EIwEEE / Perfluorcoctane mg/kg |5#US EPA 3550C: 20073k, vEARRE 10 n.d.
sulfonates (PFOS-Acid, Metal Salt, M/ AR . / With reference to US
Amide) EPA 3550C: 2007. Analysis was
performed by LC/MS.
AR FB / PPOA (CAS No.: 335-67-1) mg/kg |%#US EPA 3550C: 20077 7%, wRinR 10 n.d.
M/ H AR . / With reference to US
EPA 3550C: 2007. Analysis was
performed by LC/MS.
NIRRT IRATH BRI By E4 | mg/kg |5 FIEC 62321: 20083, WAMEEIT/ 5 n.d.
4y / Hexabromocyclododecane (HBCDD) HiLiE A, / With reference to IEC
and all major diastereoisomers 62321: 2008 method. Analysis was
identified (o - HBCDD, B3- HBCDD, performed by GC/MS.
v - HBCDD) (CAS No.: 25637-99-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
B % / Halogen
B % (&) / Halogen-Fluorine (F) mg/kg 50 n.d.
(CAS No.: 14762~94-8)
%% (4,) / Halogen-Chlorine (Cl) mg/kg |4 BS EN 14582:2007, yA#EF B4k 50 n.d.
(CAS No.: 22537-15-1) #. / With reference to BS EN
8% (%) / Halogen-Bromine (Br) mg/kg |14582:2007. Analysis was performed by 50 n.d.
(CAS No.: 10097-32-2) IC.
% (&) / Halogen-Iodine (I) (CAS ng/kg 50 n.d.
No.: 14362-44-8)

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at htip:/fwww . sgs.corm/en/Terms-and-Conditions. aspx
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A (No.) : CE/2014/B1174 B (Date) : 2014/11/17 B (Page): 5 of 1

%3t & B A IR A 22 8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. AL A

(ZFHEETF(RL)HFRRSE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(HEBEA 3 Ny A TR 22 8]/ YOSONIC TECHNOLOGY CO., LTD.)

M AT L E B4 35195 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.

TAIWAN R. 0. C.)

L L TENLESHR T ERINES / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)

(MBS PIET PRI EREEESKLSHE / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

5

SEE T Rtz B3 ZEGE | ER
(Test Items) (Unit) (Method) R 4G (Result)
(MDL) No

£ KA / Sum of PBBs mg/kg - n.d.
— &K / Monobromobiphenyl mg/kg 5 n.d.
— %MK / Dibromobiphenyl mg/kg 5 n.d.
ZGEMK / Tribromobiphenyl mg/kg 5 n.d.
983K / Tetrabromobiphenyl mg/kg n.d.
E&TE X / Pentabromobiphenyl mg/kg 5 n.d.
&R / Hexabromobipheny! mg/kg 5 n.d.
&M% / Heptabromobiphenyl mg/kg 5 n.d.
NEIER / Octabromobiphenyl mg/kg 5 n.d.
FLHIEHE / Nonabromobiphenyl mg/kg 5 n.d.
+i&%t 3K / Decabromobiphenyl mg/kg é’:f‘ﬁ;;;:}\ijSZi:WZ.(zgS?‘f?, V}(fbfﬂ}%;}z/ 5 n.d.
2B FEMEA [ Sun of PEDEs mg/ke :12;21: };;)Oé andlpergjrr‘i;zn;: Gg/MS. _ n-d.
— 8T X8 / Monobromodiphenyl ether mg/kg 5 n.d.
=83t 3XEE / Dibromodiphenyl ether mg/kg 5 n.d.
ZGRIEREE / Tribromodiphenyl ether mg/kg 5 n.d.
v K8 / Tetrabromodiphenyl ether mg/kg 5 n.d.
FRJEFKEE / Pentabromodiphenyl ether mg/kg 5 n.d.
BN REE / Hexabromodiphenyl ether mg/kg 5 n.d.
8T RAE / Heptabromodiphenyl ether mg/kg 5 n.d.
NEWEREE / Octabromodiphenyl ether mg/kg 5 n.d.
JLi%L M K& / Nonabromodiphenyl ether mg/kg 5 n.d.
+ iR KEE / Decabromodiphenyl ether mg/kg 5 n.d.
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793t 2 B A T4 A PR & / TAI-TECH ADVANCED ELECTRONICS CO., LTD. AR AR
(Z2BAETF(RN)HMRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(S ANy # R 8] / YOSONIC TECHNOLOGY CO., LTD.)

PE BTG L E B4 @IL15E (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.) _

CIHRAERLTEALESAR T ¥ BIFHR / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(MRS PIET FIRIERERAAKISSE / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

#E2E(No.) : CE/2014/B1174 B8 (Date) : 2014/11/17 H # (Page): 6 of 15

fizE(Note) =
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (Kih)
3. MDL = Method Detection Limit (7 #:A8A4%RMRAE)
4. "-" = Not Regulated (SEIRIEAE)
5. **= Qualitative analysis (No Unit) EMHHMH(BE()
6. Negative = Undetectable MM (R1EAF]); Positive = Detectable [ ( T4 5])
7. BB ARERA T FAR KRS HEFHRGURERTRALFEHNE—HETH 4. (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.)

PFOS#-# % 3 (Reference Information) : A MEA#F 4y POPs - (EU) 757/2010
PFOSIRE 748 SR B P T 4348180.001%(10ppm) » FEE M ~ Rb R EHA & FIFHRB0.1%(1000ppm) » L5 8% K%
R ¥ 13 RE 1 ug/m? o
(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 lug/m?.)
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Test Report

It EE A LA IR 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. (T B
(2B ETF(RL)H M5 / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(FESA AT TR2 8 / YOSONIC TECHNOLOGY CO., LTD.)

HRE MM T ¥ B 4wk 195 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.)

(TEHRERLTENLESAPR T EEIREH / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(ME S FRTFEIEBERAIISH / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

1) ARGRT YR B2 0 % LR AEMR « (S F4m ks ) / These samples were

dissolved totally by pre-conditioning method according to below flow chart. (Cr®* test method excluded )
2) MHEAR : #H&1M% / Name of the person who made measurement: Climbgreat Yang
3) MM AFA AL /Name of the person in charge of measurement: Troy Chang

I W&~ ¥ M4 /Cutting + Preparation

v

’ MK S EF / Sample Measurement 1'
R4 Cr
4% Pb -~ 4% Cd & Hg -
A v v {Note**)
RIET Bl s E @ X 8 a9 B AT Ak (B T o B RS R B R AL o it bz [ Add
A7) / Acid digestion by suitable acid depended on Microwave digestion with HNO 3/HC/HF appropriate amount of
different sample material (as below table) ,L digestion reagent
v ¥
#i§ /Filtration ]—1 to #h B 38 i AT i L3
Iz [/ Heat to appropriate
&% / Solution I #% / Residue l temperature to extract
1)  d&Hek3 /Alkali Fusion AL EES [ Cool,
v 2) EEEM /HClto dissolve filter digestate through filter

1 AR A SR T 4541 63848, / ICP-AES |

v

& H H | Sample Material i {usk 48 27 / Digestion Acid S EFBE | Add
i, 4, 43, B4/ oK, mEk, Bek, AL FRAK diphenyl-carbazide for
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0, color development
345 / Glass =86, 8, fak / HNOy/HF *
&, dh, fe, MK/ F.7k /Aqua regia
Gold, platinum, palladium, ceramic VAR E-TT BB SeE 0 &
4R [ Silver & [/ HNO; B4 S 7R 540 nm 65 9R
# / Plastic Bhsk, RO, #isk, Bak /| HzS04, Ho0; HNO;, HCI ¥ / measure the
4 4& / Others Ao NiHE 493 F Z 7 495 /Added appropriate absorbance at 540 nm by

reagent to total digestion UV-vis

Note™: (1) & # 3k & B4 #hio A b K46 7> o #1 £ 90~95°C 3 Je. / For non-metallic material, add alkaline digestion reagent and heat
to 90~95C.
(2) S8 & B Ao bk > ok ZHIEETR. / For metallic material, add pure water and heat to boiling.
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5555 (No.) : CE/2014/B1174 B (Date) : 2014/11/17 B # (Page): 8 of 15

Test Report

G 3k & B AT PR 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. AT
(2B FETT(RL)A MRS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(MRS AL S LA FR22 8]/ YOSONIC TECHNOLOGY CO., LTD.)

PR MG T H L ¥ E4 WL 13% (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. O. C.)

CrHEAEBLTENLESHR T ¥ EIEN / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BES®RPEFTPIBELEERASHISH / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

1) RIFRATF e RARE 268 RO FEAIRM o / These samples were dissolved totally by
pre-conditioning method according to below flow chart.
2) MEFAE : #41% / Name of the person who made measurement: Climbgreat Yang
3) EFHAFA L RAAEL / Name of the person in charge of measurement: Troy Chang
A% vA ICP-AES 447 84l LA A2 B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

! W WS / Cutting » Preparation !
v
l MRS FE / Sample Measurement l
¥
RIET FIH o a9 A H @ A8 9 BRIEATIH AL (Jo TR ATF) / Acid digestion by

suitable acid depended on different sample material (as below table)

¥

;—————‘ )% / Filtration t_—_—VL

[ 5% / Solution * I %% / Residue !
‘ +
T 1) iRk / Alkali Fusion
2)EEEG VSRR / HCLl to dissolve
| ARmeTRAT R / 1PaBS |

47,47 4% ,JF45 / Steel, copper, aluminum, solder IR ARG, R, BUAEL AR /
Aqua regia, HNOs, HC1, HF, H:0:

I / Glass Fdk , B / HNO/HF

£.4h .48, 1% / Gold, platinum, palladium, ceramic | £7K / Aqua regia

4% / Silver F#% / HNOs

AN / Plastic Bils, ROk A EL, BEE / 16SO, Hi0:, HNOs, HCI

B4 / Others Ha g B EF IR / Added appropriate
reagent to total digestion
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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 samplels) tested.
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%G 3t 2 B AL ATy H R 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD. O AL R
(ZEHFETF(RL)HRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(SN TR0 8/ YOSONIC TECHNOLOGY CO., LTD.)

PEBGET LY ES @K1 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.

TAIWAN R. 0. C.)
CréEERLTERNRLSHR T ¥ E3FER / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)

(MRS PEFT PR IEREASHISH / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

BEEE(No.) @ CE/2014/B1174 B i (Date) : 2014/11/17 H# (Page): 9 of 15

RACHWE AR WHRAZE |
Analysis flow chart for determination of PVC in material

B ARAE : HEF [ Name of the person who made measurement: Roy Lin
B a3 EFA 5k&® [ Name of the person in charge of measurement: Troy Chang

TN

R SBATE I / Sample pre-treatment

!

¥ &3 4008 [ Flame test

!

¢ o R34 [ Sample analyzed by FTIR

l

HEARC-Cleg i # /
Check wave-number of C-Cl bonding

!

#3E [ Data

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at htip://www.sgs.com/en/Terms-and-Conditions. aspx
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A

Test Report

753t B A IR A FR 20 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD. T
(ZBHFTF(R.L)H MRS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(FES A NE 4 TR22 8] / YOSONIC TECHNOLOGY CO., LTD.)

WE SAGET I T E E4 WL 15E (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.)

Gr#HEERLTENRESHAR T ¥ EINEN / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(MESFETPEIEREEAHISH / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

ERFH/SRFRAEBEIIAAEE /| PFOAIPFOS analytical flow chart

B O AE : H5# / Name of the person who made measurement: Roman Wong
B AR A FA k48 [/ Name of the person in charge of measurement: Troy Chang

¥ LA R / Sample pretreatment

v

REFRBERGERER |
Sample extraction by Ultrasonic extraction
(%7 i Reference method: US EPA 3550C)

v

EBEIEIESE
Concentrate/Dilute Extracted solution

VA AR G AT H SR AT S IR |
Analysis was performed by LC/MS

v

#3& / Data
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Test Report .
%G 3b B ARy A PR 8]/ TAI-TECH ADVANCED ELECTRONICS CO., LID. SN e
( ff"ﬁ 5B EF () IR2 8] / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LID.)
AR TRZ 8]/ YOSONIC TECHNOLOGY CO., LTD.)
YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.

%Juil.lwm‘@mﬁa’mﬁl%% & 4hvgs413% (NO. 1,
TAIWAN R. O. C.)
£§ / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)

CGr#ARLTENR LB I EENRE
(MBS FIBETPELEEELASKISEE / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

BESARAEE / Analytical flow chart of halogen content

/ Name of the person who made measurement: Rita Chen

B OaRAER A
& % [ Name of the person in charge of measurement: Troy Chang

B A ARA R

HEATRE/ 5
Sample pretreatment/separation

FE R DAL T /
Weighting and putting sample in cell

v

R I FR IR
- Oxygen Bomb Combustion / Absorption

v

HREEE RS/
Dilution to fixed volume

y

BT RATELH ]
Analysis was performed by IC
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7k 2 B A Ty A RN 8]/ TAT-TECH ADVANCED ELECTRONICS CO., LTD. T
(£EHETF(LDL)HMRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.) ‘
(S A A TR72 8] / YOSONIC TECHNOLOGY CO., LTD.)

PR BT I L ¥ B4 W@Ik158 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY, TAO-YUAN HSIEN.
TAIWAN R. 0. C.)

A RLTENDESHNR T EEIFN / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB S FREFT PIETEERASS%158 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

TR SATAAZE / Analytical flow chart of phthalate content

8 93X AE : 5% / Name of the person who made measurement: Roman Wong
A B F A kAL [ Name of the person in charge of measurement: Troy Chang

B AT R 4 /
Sample pretreatment/separation

!

Hedn EIGRA £ XFERE /
Sample extraction by soxhlet method

!

ERR IR GEIHAE
Concentrate/Dilute Extracted solution

I

AARRATH RS /
Analysis was performed by GC/MS

!

#4E / Data
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b2 EF IS A TR 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD.
(EBMHFETF(RL)APRRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
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