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High Current Ferrite Chip Bead(Lead Free) HCB3216KF-300T80
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High Current Ferrite Chip Bead(Lead Free)

HCB3216KF-300T80

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.

8.100% Lead(Pb) & Halogen-Free and RoHS compliant.
9. Low DC resistance structure of electrode to prevent wasteful electric power consumption.

Certificate
GreenPartner

2.Dimensions
D
-
A 3.20+0.20
A ‘ B
B 1.60+0.20
Cc 1.10+0.20
D 0.50+0.30
Units: mm
3.Part Numbering
3216 I@l - 300 Termination (Pb Free)
A B C D E F
R REERERS
A: Series S
. . RIS ) )
B: Dimension LxW R SR8 Ni(100%)—1.5um (min.)
. : ; eSS
C: Material Lead Free Material RSN !
O oo a et esesatotesesatotesetotesel Sn(100%)—3.5um (min.)
D: Impedance 300=30Q2 RSB IIIIS
E: Packaging T=Taping and Reel, B=Bulk(Bags) @ __ /X
F: Rated Current 80=8000mA Ferrite Body (Pb Free)
4.Specification
Tai-Tech Test Frequenc DC Resistance Rated Current
Impedan q y
Part Number pedance ((2) (Hz) (Q) max. (MA) max.
HCB3216KF-300T80 304£25% 60mV/100M 0.01 8000
@ Rated current: based on temperature rise test
@ In compliance with EIA 595
u Impedance-Frequency Characteristics
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80
—~ 60
£
<
o
3]
Zz 40 =
E’i z/ LA
o >
o L
= AU
S 1 X
‘/: ~d
P~
0 ._._—-——"/ /R N\\'\‘\ﬁ
1 10 100 1000
FREQUENCY(MHz)

www.tai-tech.com.tw



TAI-TECH

KBMO01-180900278 P3.

5. Reliability and Test Condition

Item Performance Test Condition
Series No. FCB ‘ FCM ‘ HCB GHB FCA -
Operating Temperature . -55~+125C X _
(Including self-temperature rise)
Transportation -55~+125C 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 40 CMax

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: 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-020D Classification
Reflow Profiles)

Temperature: 125:2°C

Applied current: rated current.

Duration: 1000+12hrs.

Measured at room temperature after placing
for 2412 hrs.

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

Humidity: 85:2%R.H.
Temperature: 85+2°C.

Duration: 1000hrs Min. with
current.

Measured at room temperature after placing
for 2412 hrs.

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: +12522°C  30t5min.

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

Vibration

Appearance : No damage.
Impedance : withint15% of initial value
Inductance : withint10% of initial value

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

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

Q : Shall not exceed the specification value. Equipment : - Vibration checker
RDC : within £15% of initial value and shall not exceed the specification value | 1ot@! Amplitude:1.52mm#10%
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 : withint10% 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 : within£10% of initial value Type | Value | duration | Wave form | change
Shock Inductance : withint10% of initial value (gs) | (D) (ms) (Vi)ft/sec
Q : Shall not exceed the specification value. SMD 50 1 Half-sine 13
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.
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Item

Performance

Test Condition

Number of heat cycles: 1

Appearance : No damage. UCHPERD |13 ;er;np;;?r:‘e:rt]:r;ion
Resistance to Soldering Impedance : w.ithlinﬂS% of_injtjal value () ) and emersion rate
Inductance : within10% of initial value
Heat Q : Shall not exceed the specification value. 26%15‘ 10 +1 25mm/s £6 mm/s
RDC : within +15% of initial value and shall not exceed the specification value | (S0!der temp)

Depth: completely cover the termination

Terminal strength

radius 0,5 mm

Appearance : No damage.

Impedance : within£15% of initial value
Inductance : withint10% of initial value

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

] thickness
substrate

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

Component mounted on a PCB apply a force
>0805inch(2012mm):1kg
<=0805inch(2012mm):0.5kg

to the side of a device being tested. This force

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

the component being tested.

exceed the specification value

shear force

**Derating Curve Deraing
B
For the ferrite chip bead which withstanding current over 1.5A, as the . s
operating temperature over 85°C, the derating current information is % 5 e
necessary to consider with. For the detail derating of current, please L, 44
refer to the Derated Current vs. Operating Temperature curve. a an
= 3
% 5 A
a TER
L Sy M
0 g
i

Ervviranment Temperature-+ Temperature(*C)

6.Soldering and Mounting
6-1. Recommended PC Board Pattern

Chip Size Land Patterns For
P Reflow Soldering c
. FCA3216 rZ7JLand
Series | Type | Almm) | B(mm) | C(mm) | D(mm) | E(mm) | F(mm) | G(mm) ve 252525 Solder Resist
0603 | 0.60.03 | 0.30+0.03 | 0.30£0.03 |0.15+0.05| 0.35 0.30 0.40 r——T
Fce 1005 | 1.0£0.10 | 0.50+0.10 | 0.50%0.10 |0.25£0.10| 0.50 0.40 0.60
Fem 1608 | 1.6£0.15 | 0.80+0.15 | 0.80£0.15|0.30£0.20| 0.80 0.85 0.95 |
HCB |
2.0£0.20 | 1.25£0.20 | 0.850.20 |0.50+0.30 © T
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| 17T
FCI o 7 f} o
i 3216 | 3.210.20 | 1.60£0.20 | 1.10+0.20 |0.500.30| 1.05 2.20 1.80 i
|
FCH 3225 | 3.2#0.20 | 2.50£0.20 | 1.30+0.20 |0.500.30| 1.05 2.20 2.70 1
4516 | 4.5£0.20 | 1.60%0.20 | 1.60£0.20 [0.50+0.30| 1.05 3.30 1.80
HCI I
4532 | 4.50.20 | 3.200.20 | 1.50£0.20 [0.50+0.30| 1.05 3.30 3.40 0B 04
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 g

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
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TAI-TECH KBM01-180900278 Ps.
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.

Refl Solderi .
eflow Soldering Iron Soldering

PRE-HEATING SOLDERING NATURAL
cf

OOLING PRE-HEATING SOLDERING NATURAL
COOLING
. within 4~5s
TP(260°C /10s max.) 150
—+t 5
tp(245_C / 20~40s.) Z
G |
T 5
€ |217 =
R e 60~150s so_
E [z L E
g 2
g =
= Over 60s Gradual cooling
480s max. I 1
25 T 1
TIME( sec.) TIME(sec.)
Reflow times: 3 times max Iron Soldering times : 1 times max
F|g.1 Fig_2

6-2.3 Solder Volume:

Accordingly increasing the solder volume, the mechanical stress to

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

Upper limit —
Recommendable ——

7.Packaging Information

7-1. Reel Dimension

6012 13.510.5 17812

7”x12mm 13.510.5 6012 13.510.5 17812

ﬁ Type | A(mm) | B(mm) | C(mm) | D(mm)
@ 7’x8mm 9.010.5

7"x8mm 7"x12mm

7-2.1 Tape Dimension / 8mm

WMaterial of taping is paper

Y
Po:4 9.1 Q.\’Q t
r—~ &
- N
g i > ]
tég} /@/ - Size | Bo(mm)|Ao(mm) | Ko(mm)| P(mm) | t(mm)
w S
[] B E 060303 | 0.70£0.06 | 0.40£0.06 | 0.45max | 2.0:0.05 | 0.45max
3 L ] 100505 | 1.12+0.03 | 0.62+0.03 | 0.60+0.03 | 2.00.05 |0.60+0.03
E’ P Ko
P2:2 9.1 P0:4 9.1 t
3 ||
2 N /ﬁ Size Bo(mm) Ao(mm) Ko(mm) | P(mm) t(mm)
i -
M S 160808 | 1.80+0.05 | 0.96+0.05/-0.03 | 0.95+0.05 | 4.0+0.10 | 0.95+0.05
- =
pe L I 201209 | 2.10:0.05| 1.30:0.05 | 0.95:0.05 | 4.040.10 | 0.95+0.05
b O
& P Ko
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=Material of taping is plastic

2 9. :4 0. > t .
P200 . fotdl 2 o Size |Bo(mm)|Ao(mm) | Ko(mm) | P(mm) | t(mm) |D1(mm)
I=3
e N 201212 | 2.1040.10 | 1.28%0.10 | 1.28+0.10 | 4.040.10 | 0.22+0.05 | 1.0+0.10
“ O = 321611 |3.35:0.10 | 1.7540.10 | 1.250.10 | 4.0+0.10 |0.23#0.05 | 1.0£0.10
o
[23]
2 L » 322513 | 3.4240.10 | 2.7740.10 | 1.55:0.10 | 4.040.10 | 0.2240.05 | 1.0+0.10
=3
g Ko 321609 | 3.4040.10 | 1.77£0.10 | 1.04+0.10 | 4.040.10 | 0.2240.05 | 1.0+0.10
SECTION A-A
U S AA
7-2.2 Tape Dimension / 12mm
5 Po:4 0.1 P2:2.0 0.05 t
g D:1.5+0.1
Size | Bo(mm) |Ao(mm)| Ko(mm) | P(mm) | t(mm) | D1(mm)
S o 00000 do e
g e E 451616 | 4.7040.10 | 1.750.10 | 1.750.10 | 4.0+0.10 | 0.24+0.05 | 1.5:0.10
N%J AR 3 8 453215 | 4.7040.10 | 3.45£0.10 | 1.600.10 | 8.0+0.10 | 0.24+0.05 | 1.5¢0.10
D1:1.50.1 P Ko

-

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.
1 1
Top cover tape . 165 10180
ﬂ\ Room Temp. |Room Humidity| Room atm Tearing Speed
(C) (%) (hPa) mm/min
w 5~35 45~85 860~1060 300

Application Notice

- 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.

- 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

& 3t & R A A6y A PR 8]/ TAT-TECH ADVANCED ELECTRONICS CO., LID. N300
(2BAEEF(RL)ERRE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(BRAETFAEMN Cwpt) FHMRord / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WE TR EE 41k (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAC-YUAN CITY,

TAIWAN, R. C. C.)
(LHALLTERLLSZAHLLEEIER / GU0-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAKN, JIANG-SU,

CHINAD
(P8 >k BB wikhh o S@FREFERMNSE SR @dueg R4 / THE SOUTH HANGZHOU ROAD AND THE EAST

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

#aNo.) ; CE/2017/C0633  B#9(Date) : 2017/12/12 B #(Page): 1 of 16

T A Bt ¥ R A R0t B A6 (The following sample(s) was/were submitted and identified by/on

behalf of the applicant as) :
B L #(Sample Description) :  TFERRITE CHIP BEAD INDUCTOR ARRAY MCF MCM YMV SERIES

M3 (Style/Item No. ) : FERRITE CHIP BEAD INDUCTOR ARRAY MCF MCM YMV SERIES
Ptk 3 #3(Sample Receiving Date) ¢ 2017/12/05
R H 7 M (Testing Period) + 2017712705 TO 2017/12/12

R R (Test Results) ¥HHaMTF—A (Please refer to following pages).

Troyghang g Mang
Signed for and on ool
SGS TAIWAN LTD, ™=
Chemical Laboratory - Taipei

This documant is issuad by the Company subject 1 its General Conditions of Service printad ovarieat, available on raquest oraccessil le At s r50e
and, for electronic format documents, subject to Terms and Cﬂndmons far Electronic Documents at htto s395.conven srmsandl o J rrent\on s
draven to the limitation of liability, indemnification and jurisdiction issues defined therein, Any holder of this document is adwsad lhat information cor Company’s
findings at the time of its intervention only and within the fimits of client’s instruction, if any, The Cornpany’s sola rasponsihility is to its Client and this da‘.ument does not exonerats partiss

to a transaction from exarcising all their nghts and abligations under the transaction documents, This document cannot be reproduced, except in full, withaut prior written appraval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this doguiment is unlawitul and offendars may be prosecutad to the fullest extant of the law,

Unless otherwise stated the results shown in this test report refer only to the samplals) tested.
25, VA Chyuan 7th Road, Mew Taigsl Industrial Paik, Wu Ky District, New Tagai Gity, Taawan @i 0di 5 RE ITLE SR RO Rs 258

AL B e 3]

SGS Taiwan Ltd, &7 &%

I t+B86 (0212299 3909 _(+886 (D17200 3237 w505 W
Membar of the SGS Groug
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s (No. ) : CE/2017/C0633 B 28(Date) : 2017/12/12 R#(Page): 2 of 16
Test Report

& it & B 4R A R 3/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. (PR 1R
(EEBHEEF(RL)H M / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O, LTD.)

(BABFAEMN (Goik) FMReE / TAIPAG ELECTRONICS (SI-HONG) CO., LTD.)

WETHEHEMNH TR (NO. [, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)

Gr#g L TEBLESHLT XEMFER / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, FIANG-SU,
CHINA)

(P B gk BET ot ERMFEHNBER 0 E%LB R / THE SOUTH HANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE - P, R ¢ CHINA)

i ! Test Results

] 3550 42 (PART NAME)No. 1 D sl (MIXED ALL PARTS)

WRAE A R 7% ﬁfpﬁfj (Riit)
Test It Unit Wethod
(Test Items) (Unit) (Method) (MDL) No. 1
42 / Cadmium (Cd) mg/kg A IEC 62321-5 (2013) » sl w4 2 n.d.

TRRFHE R EmR. / With
reference to [EC 62321-5 (2013)
and performed by [CP-AES.

£ / Lead (Ph) mg/kg | %4 1EC 62321-5 (2013) - sii ig4 2 n,d,
FWE T EARR, / With
reference to IEC 62321-5 (2013)
and performed by ICP-AES,

#& / Mercury (Hg) mg/kg | £#IEC 62321-4 (2013) » & i 2 n. d.
BRATHAREEHRR. 7 Fith
reference to [EC 62321-4 (2013)
and performed by ICP-AES.

#1844 / Hexavalent Chromium Cr{VD) mg/kg [4AIEC 62321-7-2 (2017) » sLUV-VIS 8 n d.

(¥ tecan o A= [EC 62321-5 (2013) » 2

- |ICP-AES#:m]. / With reference to
[EC 62321-7-2 (2017) and performed
by UV-VIS. ; With reference to [EC
62321-5 (2013) and performed by
[CP-AES.
& / Antimony (Sb) mg/kg |44 TS EPA 3052 (1996) » mlik s s 2 n. d.
TRA AR MR, /7 Fith
reference to US EPA 3052 (1996).
Analysis was performed by [CP-AES.

This documant is issued by the Company subject to its General Conditions of Service printed overleat, available on request or accessible at oty SRS 1504
and, for electronie format documaents, subjact to Terms and Conditions for Electronic Documents at nils firerer 208 conyan/T2ona-an %, Aftention is
dravn to the limitatien ot liability, indemnification and jurisdiction istues defined therain. Any holder of this document is advised that information contained nereon reflects the Company's
findings at the tirne of its intervention gnly and within the limits of client’s instruction, if any. The Company's sole responsibility is to its Client and this docurnent does nat exonerata parties
o a transaction from exercising all thelr rights and obligations under the transaction deeurnents. This document cannat be reproduced, excapt in full, without prist verittan approval of the
Coempany, Any unauthorized alteration, fargery or falsification of the content or appearance of this document s unlawful and effenders may be prosecuted to the fullest extent of the law.
Unless otherwise stated tha rasufts shaw in this 1est report refer only te the samplels) tested,

. . s . = | 25 Wu Chyuan 7th Read, Mew Taisei Industrial Park, W Ku Bistrict, New Talosi City, Tawar /Sl LS ALE SIBE LIE LR 5E
SGS Tawian Lo, & 58 S L0 A7 1 31 | 17386 0912200 3900 £1A90 (0212799 3047 nsove g awe . e
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Test Report

@ b4k B A H R A PR 3]/ TAI-TECH ADVANCED ELECTRONICS CO., LITD. OO0 LA
(EB#HEEF(RL)FMAF / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(B#TFABEM () HMRA 5 / TAIPAQ ELECTRONICS (SI-HONG) €O., LTD.)

WEFHSESH L EGLmH1% (N0, 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)

(ITHRAZLTEFLESHR T EE@FFY / GUO-ZE RCAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, HM&%
CHINA)

(PE g HRN o Mo EMBEEAMNB &R &Rdus 40 / THE SOUTH HANGZHOU ROAD AND THE EAST
JTANSHE ROAD - ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE - P, R » CHINA)

pUE R B: B LE V2 ﬁ;l:;f{fj (Rziit)
(Test Items) (Unit) (Method) (MDL) No. 1
W/ Aroenic (As) ng/kg |2%US EPA 3052 (1908) Ak /BARA ? n.d.

BRERFHHAEEER, / Vith
reference to US EPA 3052 (1996)
Analysis was performed by ICP-AES.

4 / Beryllium {(Be) mg/ke |£#£US EPA 3052 (1596) » wig Hdmb 2 o d.
EREFHH&ASEESRR. / With
reference to US EPA 3052 (1996},
Analysis was performed by I[CP-AES,

R EHHE / Perfluorcoctane mng/kg |£A2US EPA 3550C (2007) « wiik4a /& 10 n. 4.
sulfonates (PFOS-Acid, Metal Salt, /GG aR. / With reference to
Amide) S EPA 3550C (2007}, Analysis was
performed by LC/MS.
2 #. %% / PFOA (CAS No.: 335-67-1) mg/kg |£#US EPA 3650C (2007) » v @ 10 n. d.

/4 sEsR, / With reference to
US EPA 35%0C (2007). Analysis was
performed by LC/MS.

RETH / PVC ok Bz dh o T R Bk R, / - Negative
Analysis was performed by FTIR and
FLAME Test.

#WE-_FETHREE / BBP (Butyl mg/kg 50 n.d.
Benzyl phthalate} (CAS No.: 85-68-7) S TEC 523218 (201T) » LLs

WX =P8 =Tas / DBP (Dibutyl narky |28 IEC 62321-8 (2017 » X R AR fg 4 50 . d.
hthalate) (CAS No. : 84-74-2) /K #Ramal. / With reference to

Phtia ate 0. - TEC 62321-8 (2017). Analysis was

HE-Fep - (2-oiko i) / DEIP mg/kg performed by GC/MS. 50 n.d,
(Di~ (2-ethylhexyl) phthalate) (CAS

No.: 117-81-7)

This document is issuad by the Company subject w its Ganearat Conditions of Servics printed overleaf, avalhble on raguest or accessible at v ordrenEasn g
and, for electronic format docurnents, subject to Terms and Conditions for Electronic Documents at b 272,205, "o\we;‘-ﬁ'@r‘:ns-ﬂn < Kﬁennon 5
drawn to the limitation of lfability, indemnification and jurisdiction Issues defined thargin, Any haolder of th\s document is advised that information cantaine reflects the Company's
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(EEMFEF(RL)AMAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(BHEFAEH (o) HMm5 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTID.)

BB THEEE BT E B4 w35 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)

(rHE A LTEALLSH MR T KEFER / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,
CHINA)
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AR B L R 3 ihakiall I
(Test Items) (Unit) (Method) QHDL) o1
¥ -ovag -2 THa / DIRP (Di- mg/kg 50 n d.
isobutyl phthalate) (CAS No.: 84-69-
5)
B —_vER—A%E / DIDP (Di- mg/kg 50 nd
isedecyl phthalate) (CAS No.: 26761-
40-0; 68515-49-1)
=P8R I8 / DINP (Di- mg/kg |27 LIC 62321-8 (2017) - safkAn 4t 50 n, d.
isononyl phthalate) (CAS No.: 28553- &/ KRRl / With reference to
12-0; 68515-48-0) IEC 62321-8 (2017). Analysis was
WOf—Fak—E %85 / DNOP (Di-n- mg/kg |performed by GL/NS. 50 n. d
octyl phthalate) {CAS No.: 117-84-0)
AT e / DNHP (Di-n- mg/kg 50 n d.
hexyl phthalate) (CAS No.: 84-75-3)
B E R = X%Es / Di-n-pentyl ng/kg 50 n.d.
phthalate (CAS No.: 131-18-0)
WIERR T R ATE E R e £k mg/kg |24 IEC 62321 (2008) » MAARE #/ 5 n. d.
4y / Hexabromocyelododecane (HBCDD) Ht g MR, / With reference to
and all major diastersoiscmers [EC 62321 (2008), Analysis was
identified (a- HBCDD, B- 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)
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TAIWAN, R. 0. C.)
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WA 8 L MR 25 fely (Rﬁit)

(Test Items) (Unit) (Method) (MDL) o1
S E WA / Sun of PBBs ng/kg - n. d.
— &3 % / Monobrowobiphenyl ng/kg 5 n.d.
=R ¥ / Dibrowobiphenyl mg/kg 5 n, d,
ZMH R / Tribromobiphenyl ng/kg 5 n. d.
R/ Tetrabromobiphenyl mg/ kg b n, d,
AR / Pentabromobiphenyl mg/kg 5 n. d.
R R / Hexahromobiphenyl mg/kg 9 n. d.
£ X / Heptabromobipheny!l mg kg 5 n. d.
AR / Octabromobiphenyl mg/kg 5 n, d.
A% B % / Nonabromobiphenyl mg/kg |44 1EC 62321-6 (2015) » LA #F 5 n. d.
&8 % / Decabromobiphenyl mg/kg 1/ W EEm, / With reference to 5 n. d.
A Eeif / Sum of PBDEs mg/kg |IEC 62321-6 (2015) and performed - nd.
— B 538 / Monobromodiphenyl ether ng/kg by GC/MS. 5 nd.
=g s Eag / Dibromodiphenyl ether ng/kg 5 n.d.
Z MW ¥a / Tribromodipheny! ether ng/kg 5 n.d.
g Bk ¥d / Tetrabromodiphenyl ether mg/kg 5 n. d.
iRt ¥REE / Pentabromodiphenyl ether mg/kg b n. d.
ia M REE / Hexabromodiphenyl ether mg/kg ) n. d.
R B Xkt / Heptabromodipheny!l ether mg/kg 5 n.d.
AR AaE / Octabromodiphenyl ether ng/kg 5 n. d.
Juik 3 ag / Nonabromodiphenyl ether mg/kg b n. d.
+ 58 ¥8% / Decabromodiphenyl ether g/ kg 5 n. d.

This document s issuad by the Company subject 1o its Ganarat Conditions of Service printed overleaf, avaulable on requestoraucessn}*le athn L, 350
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findings at the tima of its intervantion only and within the limits of client’s instruction, if any. The Company’s sole responsibility is to its Client and this documerst does not exonersie parties
10 a rransaction from exercising all their nghts and cbligations under the transaction documems. This document cannot be reproduced, except in full, without prior written approval of the
Company. Any urauthorized altaration, forgery or falsification of the cantent or appearance of this document is unlawiul and offanders may be prosecuted to the fullest extent of the law.
Unless ntherwise stated the results shown in this test repart refer only to the qamp\e(s) tested.

- i N %, W Chyuan 7th Roas, Naw Taigal Industrial Park, Wu Ku Distriet, New Taipai City, Tawan A0 i R EHL EEEE FE L5204
563 Tavwan Lid, & 3 e S bbb £ 1R 2 4] t+sss 10212259 3308 1+-806 0217269 3257 wvysgs tw

Member of the SGS Group




B3R AR
g5 (No. ) : CE/2017/C0633 B #(Date) : 2017/12/12 R #(Page): 6 of 18
Test Report

& 3h B BT A TR 8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. TR T T T
(BEEMEETF(EL)HFMaa / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(BAREFAEMS Cmgt) Hrad / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

MR TR £ Eehmeslsk (NO. 1, YOU ATH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
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WA 8 i WK 3% oty BN

{Test Items) (Unit) (Method) (L) Yol
#¥% / Halogen
g% (#.) / Halogen-Fluorine (F) mg/kg 50 n. d.
{CAS No. : 14762-84-8)
&% (&) / Halogen-Chlorine (C1) mg/kg |2 4BS BN 14582 (2016) » L&z-T /& 47 50 n.d.
(CAS Ne.: 22537-15-1) #ha#t. / With reference to BS EN
B% (&%) / Halogen-Bromine (Br) mg/kg  |14582 (2016). Analysis was 50 n.d.
(CAS No.: 10087-32-2) performed by IC.
@ (&) / Halogen-lodine (1) (CAS mg/kg 50 n. d.
No. : 14362-44-8)

3 (Note) *
1. mg/kg = ppm; 0. lwt% = 1000ppm
n.d. = Not Detected (H&#&d)
MDL = Method Detection Limit (kM RI4&MAA)
"' = Not Regulated (&R #&HE)
%= Qualitative analysis (No Unit) m=d o4 (& Ea)
Negative = Undetectable B {&R{#m#); Positive = Detectable Bit( & 45 %))
(®):
HHA TR NAB S H AR A AES AN d o REFH AR EE
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.

B FAPNNEE LT AR - BT AEERE
If the Chromium (Cr) content is not less than the MDL of Cr(VI), confirmation test of Cr(VI} is required.

11

.—;!_:n:ﬂ.&wm

This document is issued by the Cormpany subject (o jts Caneral Conditions of Service printed overleaf, avajlable on request or accessn“le ath d-iordngng.ases
and, for elestronic format dotuments, subject to Terms and Conditions for Electronic Dacuments at hi Sre3gs Ao Tarms-and F i J i a5 Anenuon is
drawn to the limitation of lighility, indemnification and jurisdiction issues defined therein. Any halder of thlh document 5 ad\ﬂsed that nformation coniained Aereon reflects the Company's
findings at the time of fis intervantion anly and within the limits of client's instruction, if any. The Company's sole responsibiiity is to its Client and this document does not excnerate parties
to a transaction from exercising all their rights and obligations under the transaction ‘documents. This docurment cannot be reproduced, excent in full, without pricr written approval of the
Company, Any unautharized alteration, fargery or falsification of the cantent ar agpearance of this document 13 unlawful and offenders may be prosecuted to the fullest extert of the law.
Unlass otherwise stated the resulis shown in this test separt refer anly to the samplels} tested.

cme 28, Wu Chyuan 7th Road, Newr Taisei Industiral Park, Wer Ku District, Mew Tainei £ity, Tawan [@0IL 7B SBELES 21018 1 B B 06%8
5535 Tebaan Lid. & WA B H PR 7 | ioep (0042209 3939 14896 10202299 3207wy sas b

Member of the 5GS Group




- l é;' A
;EJ "ﬁl#& =] 2017/12/12 B#(Paged: 7 of 16
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it & B FHL AT A MR 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. L TR R
(E2HEETF(RL)HME / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(B#HEFAEMH (Gait) FF 3 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WETFEEMET R R4 w15t (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.)
(THLLLTEULLSFHTEEEY / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(FE @A BB jmithh > @FHEEHN SRR %I £ / THE SOUTH HANGZHOU ROAD AND THE EAST

JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE - STHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE » P, R - CHINA)
8, HMAARMAERRFHFARZRLRGRBR  RETHRAGUNBERRARAL P EHNE - H 604 E. (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 4% F M (Reference Information) : FAM:H M5 R4y POPs - (EU) T757/2010
PFOSIEE At E R Y+ 74342480, 001%10ppm) » £ £ AR &~ A SR B 12280 1% 000ppn) @ £ard & 8%
Bt P RFELEE]ug/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

Tug/m?. )
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O O O

F4R B E [ Analytical flow chart of Heavy Metal

RAEL TR R R 205 - AL RSB . GRS AR k)

These samples were dissolved totally by pre-conditioning methed according to below flow chart. { Cr®* test method excluded )
N pE AR £53/ Technician : JR Wang
i g E A RECRE/ Supervisor: Troy Chang

I W4~ M4 / Cutting ~ Preparation |

¥

| e & £ 4 / Sample Measurement |
I

] # Phis% Cd/& Hgisk Cr R 8& Cr(vl)
A8 AR B AR AT R Y
Acid digestion with microwave / hotplate | &/ / Non-metal | £ & / Metal
+ ABS /PC/PVC ’ HiH R /Others +
@3 / Filtration + v # R % { Boiling
ey, £ 160~160°C T water extraction
I Dissolving by 3% 1t 7 Digesting +
+ + ultrasanication at 150~180°C RGNS
e s : ) 8P 1 i8R
ik / Solution %% / Residus v v Cool, flter
¥ £BOCHE4 T B/ digestate through
- o St/ Separating to get filter
1 ek f Alkali fusion Digesting at 60°C aqueous phase
2} kAR HClto dissolve by uitrasonication +
I fonB AL
J l v Add diphenyl-
r 2 o4/ pH adjustment carbazide for color
GBI AT R4 A/ ICP-AES ¥ development
ho i .18 & / Add diphenyl- v
carbazide for color davelopment 8 UV-VIS  Eaik
¥ S A 540 nm
B | Measure
BL UV-VIS - Bk oo £ 540 nm the absorbance at
H R IE / Measure the absorbance 2
at 540 nm by UVY-VIS 540 nm oy WIS

and, for electronie farmat documants, subjedt to Terms and Gonditions for Electronic Documents at
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Test Report

b BB ALY A R 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. T O SRR
(ERHEEF(RL)FMNE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LID.)

(BHREFALSEMH Gax) AMRAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

METHESEHH LB w14 (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R 0. C.)
CiRgELTEHLEAML T FEHAFR / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINAD
(P E - ik BET o il EREBAN AW 236 4 / THE SOUTH HANGZHOU ROAD AND THE FAST
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MBEBAToOREEAZEH ST SBRME - [ These samples were dissolved totally by
pre-conditioning method according to below flow chart.

M A AR T &3 /Technician: JR Wang
B 8 F A JRECE [ Supervisor: Troy Chang

F# B ICP-AES 4478 LN
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

| % - #4%i & / Cutling - Preparation |

¥
| BRI FF [ Sample Measurement |
3

RIFT E MR S A4 B @ sh 3 8 A0 BRE AT 3 1k (e F & A7 ) / Acid digestion by
suitable acid depended on different sample material (as below table)

¥

¢—l @i / Filtration |—ﬁ

| s /Solution | | it /Residue |

+
J 1) &8 &% 1 Alkall Fusion
L 2) B s | HCl to dissolve
| EEhs ST RN /ICP-AES |
49 47,43 $2. 4% / Steel, copper, aluminum, solder IOk, GHEE HEL F AEE 8 AK S
Aqua regia, HNQs, HCI, HF, H20;
% [ Glass e, 888/ HNOJ/HF
4 46,40, £/ Gold, platinum, palladium, ceramic E s fAgua regia
4 [ Silver e [ HNO;
L | Plastic I B Ak AN, 88 [ HaS04, H20s, HNOs, HCI
#4b [ Others A E A 2 ¥4 /Added appropriate
reagent to fotal digestion

raquest or accessnble at!
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GO O

i# ¥/ Analytical flow chart - PEQA/PFOS

u :‘ﬁl *’c/\ﬁ # 3% [ Technician: Yaling Tu
Bt A & A FRACE / Supervisor: Troy Chang

HEATAE / Sample pretreatment

v

AL BRGE R/
Sample extraction by Ultrasonic extraction
(% # 7 % Reference method: US EPA 3550C)

ERURMRERS |
Concentrate/Dilute Extracted solution

v

AR A E AR R
Analysis was performed by LC/MS

v

#¥4% /Data

5L A0
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B AR pf% / Technician: Yaling Tu
N E A A REE / Superviser: Troy Chang

# AT 22 | Sample pre-treatment

l

¥ & em 1 Flame test

L 4

4o sh e # a4t 7 Sample analyzed by FTIR

l

R C-Clagk & /
Check wave-number of C-Cl bonding

'

#i [ Data
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Sample pretreatment/separation
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Dilute Extracted solution
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Analysis was performed by GC/MS

NS 350K
oz, Attantion s
ihe Company's

This deeument is issued by the Company subject 1 ite General Conditions of Service printed averleaf, available on raguest or accessible at ;
and, for siectronic format decumants, subject to Terms and Conditions for Electronic Documents at niusifyas.s0s.comynr s rmis-n
drawn to the limitation of liakiliy, indamnification and juriadiction issues defined therein. Ary holder of this umant is advised that inf
findings at the time of its intervantion only and within the fimits of client's instruction, if any. The Company’s sola responsibility is 1o its Cliant and this document doas not exoneraie parties
te a transaction from exercising all their rights and obligations under the transaction documents. This docurnent cannot he reproduced. except in Full, without priar vatittan approval of the
Company, Any unautharized alteration, forgery or falsification of the centent or appearanca of this daeument is unlawful and offenders may be prosecuted to the fullsst extent of the law.

Unlass otherwise stated the results shown in this test report refer only to the samplels! tested,
28, W Cliyuan 7th Roag, Naw Taivet Incuastrial Park, W Ku District, Mew Tapai City, Tawan B0 17 REYERAT LA HRI 7 45 2558

VoL D H P2 7 | 1005 (0217209 39700 4886 (0219299 3237wy Sua W

SGS Taiwan itd, &4
wlember of the SG5 Group




A AR E
Test Report

% b o B A% B A M 3) / TAI-TECH ADVANCED ELECTRONICS CO.,
(EEAMEEF(RL)AMAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O. LTD.)

(B#EFAEM o) FHP83 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)
PETHEENELEB w13 (NO. 1, YOU 4TH ROAD, YCUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIVAN, R. 0. C.)
(THRARLTERLESMETEEHESL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(PE - 2B%8  BEST ) ol BEABFEMMEEME - 2®LEEE / THE SOUTH HANGZHOU ROAD AND THE EAST

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

#es(No, ) : CE/2017/C0633  B#i(Date) : 2017/12/12 H #(Page): 13 of 16

LTD. OO O OO0 A A

73 = s i ! Analytical flow chart - HBCDD

B R AE 4% /Technician: Yaling Tu
B AR F A RECE [ Supervisor: Troy Chang

#E A ® / Sample pretreatment

|

# &% % 3 Sample extraction /
# & #4904 Ultrasonic method
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Concentrate/Dilute Extracted solution
|
¥ /Filter
!
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Analysis was performed by GC/MS
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HEoirAaE [ Analytical flow chart - Halogen

B AR A% / Technician: Rita Chen
N omaFAC EAR / Supervisor: Troy Chang

'ﬁ?- wa HTJ E/’\ ﬁz
Sample pretreatment/separation

v

FEABELBEAGEE P [
Weighting and putting sample in cell

'

R TR B
Oxygen Bomb Combustion / Absorption

HEEEEES S
Dilution to fixed volume

BTEW R/
Analysis was performed by IC
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