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Ferrite Chip Inductor(Lead Free) FCI2012TF-SERIES
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Ferrite Chip Inductor(Lead Free)

FCI2012F-SERIES

1.Features

O . . Certificate
1. Monolithic inorganic material construction.
TR Green Partner
2. Closed magnetic circuit avoids crosstalk.
3. S.M.T. type.
4. Suitable for reflow soldering.
5. Shapes and dimensions follow E.I.A. spec.
6. Available in various sizes.
7. Excellent solder ability and heat resistance.
8. High reliability.
9.100% Lead(Pb) & Halogen-Free and RoHS compliant.
10. Operating Temperature: -55~+105°C (Including self-temperature rise)
2. Dimensions
D
T "
l i}
A \ B Chip Size
A 2.00£0.20
C 0.85+0.20
3. Part Numbering D 0.50+0.30
2012T| - E Units: mm Termination (Pb Free)
A B Cc D E TN =
:E::;:::E":n:,: % Ag(100%)
A: Series SRR ] . i
B: Dimension LxW Sosesstotototeteses 4 Ni(100%)—1.5um (m\r‘v,)
C: Material Lead Free Material Sn(100%)=3.5um (min.)
D: Inductance 100=10.0uH /X
E: Inductance Tolerance K=110%, M=1£20% Ferrite Body (Pb Free)
4.Specification
Tai-Tech Inductance(uH) Q Rated Current DCR SRF
Part Number Tolerance [ F(lﬁg)uency min. [ flclel_?zl;ency (mA) max. (Q) max. | (MHz) min.
FCI2012TF-2R7[] 2.7 60mV / 10M 45 10 30 0.75 45
FCI2012TF-3R3[] 3.3 60mV / 10M 45 10 30 0.80 41
FCI2012TF-4R7[] 4.7 60mV / 10M 45 10 30 1.00 35
FCI2012TF-100[] 10.0 60mV / 2M 45 2 15 1.15 24

NOTE: [ -TOLERANCE K=t10%, L=t15%, M=120%
@ Rated current: based on temperature rise test
@ In compliance with EIA 595
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5. Reliability and Test Condition

Item Performance Test Condition
Series No. FCI ‘ FHI ‘ FCH HCI -
Operating Temperature . -55~+105C X _
(Including self-temperature rise)
Transportation -55~+105C For long storage conditions, please see the
Storage Temperature (on board) Application Notice

Inductance (Ls)

Q Factor

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: withint10%of initial value.
Q : Shall not exceed the specification value.

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

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

Temperature: 105:2°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: +105£2°C ~ 30t5min.

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

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

Vibration . g .
Q : Shall not exceed the specification value. Equipment - Vibration checker
RDC : within +15% of initial value and shall not exceed the specification value | Total Amplitude:1.52mm10%
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 : within10% of initial value Type | Value | duration | Wave form | change
Shock Inductance : withint10% of initial value (g's) | (D)(ms) (Vi)ftsec
Q : Shall not exceed the specification value. SMD 50 11 Half-sine 1.3
RDC : within £15% of initial value and shall not exceed the specification value
Lead 50 1 Half-sine 1.3

Insulation Resistance

IR>1GQ

Chip Inductor Only
Test Voltage:100+10%V for 30Sec.

Solderability

More than 95% of the terminal electrode should be covered with solder.

Preheat: 150°C,60sec.

Solder: Sn96.5%-Ag3%-Cu0.5%

Solder temperature: 245+5C

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 }
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 -
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 ] | |
| E | F | E ‘

6-2. Soldering
Mildly activated rosin fluxes are preferred. The terminations are suitable for re-flow soldering systems. If hand soldering
cannot be avoided, the preferred technique is the utilization of hot air soldering tools.
Note.
If wave soldering is used ,there will be some risk.
Re-flow soldering temperatures below 240 degrees, there will be non-wetting risk

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

6-2.2 Soldering Iron:
Products attachment with a soldering iron is discouraged due to the inherent process control limitations. If a soldering iron must
be employed the following precautions are recommended. for Iron Soldering in Figure 2.
« Preheat circuit and products to 150°C + Never contact the ceramic with the iron tip - Use a 20 watt soldering iron with tip diameter of 1.0mm
+ 350°C tip temperature (max) + 1.0mm tip diameter (max) « Limit soldering time to 4~5sec.

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 |
— 4
g P
=] 60~150s Mso_
: = ;
g 2
g =
= Over 60s Gradual cooling
1 i
TIME( sec.) TIME(sec.)
Reflow times: 3 times max Iron Soldering times : 1 times max
Fig.1 Fig.2

6-2.3 Solder Volume:

Accordingly increasing the solder volume, the mechanical stress to

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

i |

7”x12mm 13.510.5 6012 13.510.5 17812

ﬁ ﬁ Type | A(mm) | B(mm) | C(mm) | D(mm)

7 ) 205

i-) @ 7’x8mm 9.0+0.5 602 13.540.5 17842
(Q /

7"x8mm 7"x12mm

7-2.1 Tape Dimension / 8mm

WMaterial of taping is paper

Y
Po:4 9.1 Q.\’Q t
&
- N
3 | 2 _
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
P2:2H.1 P0:4 9.1 t
3 ||
Q2 R /ﬁ Size Bo(mm) Ao(mm) Ko(mm) | P(mm) t(mm)
i -
I D 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 | 4.0#0.10 | 0.95+0.05
b O
& P Ko

www.tai-tech.com.tw
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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 | 2.10£0.10 | 1.2840.10 | 1.2840.10 | 4.040.10 | 0.22+0.05 | 1.0:0.10
“ [ = 321611 |3.35:0.10 | 1.75:0.10 | 1.25¢0.10 | 4.0+0.10 | 0.230.05 | 1.00.10
o
8 L . - 322513 |3.4240.10 | 2.77+0.10 | 1.55+0.10 | 4.0£0.10 | 0.22+0.05 | 1.0+0.10
2
E Ko 321609 |3.4010.10 | 1.77+0.10 | 1.04£0.10 | 4.0£0.10 | 0.22+0.05 | 1.0+0.10
SECTION A-A
LJ —_
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 Rl 3 451616 | 4.70£0.10 | 1.7520.10 | 1.75:0.10 | 4.0:0.10 | 0.24+0.05 | 1.5:0.10
“7ZJ H_J H_J 5 @ 453215 | 4.7010.10 | 3.45%0.10 | 1.60+0.10 | 8.010.10 | 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.
165 10180
Top cover tape g
ﬂ\ Room Temp. |Room Humidity| Room atm Tearing Speed
(C) (%) (hPa) mm/min
45~85 860~1060 300

~ Base tape 535

Application Notice

- Storage Conditions(component level)
To maintain the solder ability of terminal electrodes:

2. Temperature and humidity conditions: Less than 40°C and 60% RH.

- Transportation

1. TAI-TECH products meet IPC/JEDEC J-STD-020D standard-MSL, level 1.

3. Recommended products should be used within 12 months from the time of delivery.
4. The packaging material should be kept where no chlorine or sulfur exists in the air.

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

www.tai-tech.com.tw



TAI-TECH

KBM01-181100680 Ps.
Typical Impedance v.s. Frequency Curve
u Q-Frequency Characteristics ] Inductance-Current Characteristics
FCI2012F-Series Q vs Freq. FCI2012F-Series L vs IDC.
120 100
100
100 4R 100
80 N T 10
\\ N \ RIOL— | % R
g 60 R =N <
TN
7 =]
40 i \\‘ 2 1 1RO
1 \
20
R12
0 0.1
10 100 1 10 100 1000
FREQUENCY(MHz) DC Current(mA)
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Test Report

&L &R A A A R 8 / TAI-TECH ADVANCED ELECTRONICS CO., LiD. N300
(BEBRZEETF(RL)FERAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LID.)

(BFEFAEMH (Gupt) FMard / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

PE TR 4T ¥ B 4huasg sk (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAC-YUAN CITY,

TAIWAN, R, O. C.)
LHBERLTEMELESHHLT ¥ EFEL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINAD
(PB kY BT ol SEREFERN SR 0 %It R / THE SOUTH HANGZHOU ROAD AND THE FAST

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) :
# & L4 (Sample Description) : FERRITE CHIP BEAD INDUCTOR ARRAY MCF MCM YMV SERIES

# &8 3% (Style/Item No. ) : FERRITE CHIP READ INDUCTOR ARRAY MCF MCM YMV SERIES
Wt 3 H (Sample Receiving Date) : 2017/12/05

A28 M (Testing Period) 2017712706 TO 2017/12/12

B & R (Test Results) HEMT—A (Please refer to following pages).

Tro ang§ Ma
Signed for afid on“efiapg
SGS TAIWAN LTD. -
Chemical Laboratory - Taipei

Sl IH ditor C

This document is issuad by the Company subject 1o its General Conditions of Service printed overleat, available on raquest oraccessal le At
and, for electronic format documents, subject to Terms and Cﬂndmons far Electronic Documents at btto Svanssgs comdeny” sams-and WrJ EEN Arrent\on s
draven to the limitation of liability, indemnification and jurisdiction issues defined therein, Any holder of this document is adwsad lhat information contained hereon reflects the 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 dosument does not exanerata parties

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, Wy Cliyuan 7th Road, Maw Taioel Industrial Park, Wu Ky District, New Tagai City, Torwan /B1IEA 1IRE L& 2B R AL R4

SGE Tabwman Lid, & 5 8t B8 A B 5) | 10896 (0202299 2906 14886 (0217299 3237 wwrw.sgs tw
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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 R AT
(ZEHBEEF(RL)H M / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(B#BFAEMH (Gwik) AHMad / TAIPAG ELECTRONICS (SI-HONG) CO., LTD.)

MEFTHREHH L EE 4w 158 (NO. [, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TATWAN, R. 0. C.)
G AL THEALESHLT KB MFL / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU,

CHINA)
(9B kg B sk @BFHEEHRN S HA 0 R £4E / THE SOUTH BANGZHOU ROAD AND THE EAST
JIANSHE ROAD » ECONOMIC DEVELOPMENT ZONE » SIHONG COUNTY » SUQIANCITY » JIANGSU PROVINCE - P, R ¢ CHINA)

i ! Test Results

#3838 4 (PART NAME)No, 1 P OEaRa (MIXED ALL PARTS)

AR B ¥ 3 Rk %;ﬁ;ii@ (Rjij?t)
Test Items Unit Method
(Tes ) (Unit) (Hethod) (MDL) No. 1
#% / Cadmium (Cd) mg/kg | % #I1EC 652321-5 (2013) » MR B 2 n, d.

THRR T4 e en. / 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.
FWEE TR EaE. / Vith
reference to IEC 62321-5 (2013)
and performed by ICP-AES,

F& / Mercury (Hg) mg/kg | 24#1EC 62321-4 (2013) » p i Esnd 2 . d.
ERE TR AEEHR. / Fith
reference to IEC 62321-4 (2013)
and performed by ICP-AES.

g4 / Hexavalent Chromium Cr(VI) mg/kg (44 1EC 62321-7-2 (2017) » wUV-VIS 8 n. d.
(&) #eoml o £ #1EC §2321-5 (2013) » =

[CP-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 | 4#US EPA 3052 (1996) » BAR M54 2 n. d.
TR AT 84 sfiton, / With
reference to US EPA 3052 (1996).
Analysis was performed by ICP-AES,

This documant is issued by the Company subject to its General Conditions of Service printed overleat, available on request or accessible at oty
and, for elentronia format documents, subjact to Terms and Conditions for Electronic Documents at ntls firye.zgs comyan/Tanma-an
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,

a0 . A e i pd tE i e e pr oo =1 | 2% WU Chyuan 7th Road, New Taioei Industrial Perk, W Ku District, New Taiosi City, Tawan SR I ETLE SRR S IEHR50E

SGS Tawwan Lid, &8 i S 100 b F Moo 3] i t+B886 10212299 3959 f£896.(0212299 3237 ynvnve.sgsdw

IS 1501
%, Aftention is

Marmber of the 3GS Group




AR
ge25(No. ) : CE/2017/C0633 8 #5(Date) : 2017/12/12 R#(Page): 3 of 16
Test Report

b & B F A A PR3 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. 0 A
(EE#EEF(LL)F M / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O. LID.}

(B#HEFAEN Gast) HMRE / TAIPAQ ELECTRONICS (SI-HONG) C0., LTD.)

WETHEESHH L EE4 w15 (N0, 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,
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I §: B L E Jﬁfﬁw (Riit)
(Test Items) (Init) (Method) (MDL) No. 1
H / Arsenic (As) ng/kg [£#US EPA 3052 (1996) @ Ltk Edne 2 n. d.

BRR-F44 A8EME. / Fith
reference to US EPA 3052 (1996)
Analysis was performed by ICP-AES,

4% / Bervllium (Be) mg/kg  |ZAUS TPA 3052 (1996) - sdgh /B 454 2 n. d.
TREBFE& RS AR, / Fith
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) US EPA 3550C (20073, Analysis was
performed by LC/MS.
4§18k / PFOA (CAS No,: 335-67-10 | mg/kg |%AUS EPA 3550C (2007) & Siida B 10 nd.

/s E ARl / With reference to
US EPA 35%0C (2007). Analysis was
performed by LC/MS.

RETH / PVC ok VA AT b e AT BB B kAR, / - 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

#re—wEr = Ths / DBP (Dibutyl mg/ kg ’%, “r (.),M%ﬁ@ﬁ 50 . d.
hthalate) (CAS No.: 84-74-2) /K AR / With reference to

P — — LEC 62321-8 (2017). Analysis was

AR -Fag - (2-A&T A8 / DEHP 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 requasmr aceessible at ¢ 5. 350 <
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WETEMEEHBLERAwEIR (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R 0. C.)

CGrik 4 L LML EHAR T REIFES / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,
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WA 8 i R ihakiall I
(Test Items) (Unit) (Method) CHDL) 1
AR -_Y¥eg—ZT# / DIBP (Di- mg/kg 50 n. d.
isobutyl phthalate) (CAS No.: 84-69-
5)
AR - FER — B 5E / DIDP (Di- mg/kg H0 n, d.
isodecyl phthelate) (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) Analysm wWas
WOf—Fak—E %85 / DNOP (Di-n- mg/kg |performed by GL/MS. 50 n. d
octyl phthalate) {CAS No.: 117-84-0)
MA-—was — L8y / DNHP (Di-n- mg/kg 50 n. d.
hexyl phthalate) (CAS No.: 84-75-3)
AE_FE — A8 / Di-n-pentyl mg/kg 50 n.d.
phthalate {CAS No.: 131-18-0)
RERTWRAHE EEMMA L) £ mg/kg  |£#IEC 62321 (2008) » A 488 #/ b n. d.
4 / Hexahromocyelododecane (HBCDD) YiHmaE, / 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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W g L 2 MR 25 fely (Rﬁit)

(Test Items) (Unit) (Method) (MDL) o1
SR EMF / Sun of PBBs mng/kg - n.d.
—#3 ¥ / Monobromobiphenyl ng/kg b n. d.
SR / Dibromobiphenyl mg/kE— 5 n, d.
= #mR / Tribromobiphenyl mg/kg b n. d.
ik HE A / Tetrabromobiphenyl mg/kg 5 n. d.
AR / Pentabromobiphenyl mng/kg h 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.
% %/ Nonabromobiphenyl mg/kg |44 1BC 62321-6 (2015) » sLAAGE A7 5 n. d.
Bt % / Decabromobiphenyl ng/kg 1/ HEEHA. / With reference to 5 n. d.
SR EMMF / Sun of PBDEs mg/kg  |IEC 62321-6 (2015) and performed - n d.
— 5 %8 / Monobromodiphenyl ether mg/kg |by GC/MS. 5 n. d.
3% 384 / Dibromodiphenyl ether ng/kg 5 n.d.
ZiEE ¥aL / Tribromodiphenyl ether ng/kg 5 n. d.
iR M mt / Tetrabromodiphenyl ether mg/kg 5 n. d.
EAuEEE / Pentabromediphenyl ether mg/ kg 5 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.
iR 8 ¥ 8¢ / Decabromodiphenyl ether g/ kg 5] n. d.
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WA B S RS oty BN

(Test Items) (Unit) (Method) L) Yo 1
#¥ / Halogen
% (4§ / Halogen-Fluorine (F) ng/ kg 50 n, d.
{CAS No.: 14762-94-8)
B4 (4) / Halogen-Chlorine (C1} mg/kg |£-2BS EN 14582 (2016) » b7/ 4 50 n. d.
(CAS No, : 22537-15-1) &4 4. / With reference to BS EN
mE (&) / 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)

# e (Note)
1. mg/kg = ppm s 0, lwt% = 1000ppm
n.d. = Not Detected (F4pr#i)
MDL = Method Detection Limit (3 h8m4% MM
"-" = Not Regulated (&%)
%k= Qualitative analysis (No Unit) Zko#(de B4
Negative = Undetectable B {&R{#m#); Positive = Detectable Bit( & 45 %))
(0)
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.
A FFPRNEEZF A ARG RAA  FEATEBRNE

TJ?U'I»J‘—‘-COL\T}

If the Chremium (Cr) content is not less than the MDL of Cr(VI), confirmaticn test of Cr(VI} is required.
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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#-# & M (Reference Information) : ¥ A M A #7544 POPs - (BU) 757/2010
PROSRE 40 B K B & 7 7424280, 001%(10ppm) » AL R &~ REREHH F F382:80, 1%1000ppn) » L4 8 & H%
RBHay LS lug/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

lug/mt. )
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F4R B E [ Analytical flow chart of Heavy Metal

ARG T AR AR 2R AR AL (RS )
These samples were dissolved totally by pre—conditioning method according to below flow chart. ( Cr** test method excluded )

N Al AR ¢ £/ Technician : JR Wang
B R A KA FBRELR/ Supervisor: Troy Chang
I FH - HH4.% / Cutting ~ Preparation |
| RS EF / Sample Measurement |
[

v % Pbigy Gd/F Hglss Cr 7R Cr(Vl)
A8 AR B AR AT R Y
Acid digestion with microwave / hotplate | &/ / Non-metal | £ & / Metal
+ ABS/PC/PVC ’ HiH R /Others +
@i / Filtration v 4 # A F 5/ Bolling
e T T, £ 150~160°C T water extraction
I [ssolving by 3§ 1k / Digesting +
+ * ultrasonication at 150~160°C PO
. . ASp i B4
s / Solution #7% / Residue v v Gool, flter
+ &60“(21*,%;# Tz@ S Bk | digestate through
] e e aparating to gst filter
T i Ak / Alkali fusion Digesting at 60°C agueous phase
2y HEkAR /HCl to dissoive by uitrasonication +
L honB EHHEE !
J l v Add diphenyl-
4 4 ph / pH adjustment carbazide for coler
6 58 HR T HE 456 44 1 ICP-AES ¥ development
ho i .18 & / Add diphenyl- v
carbazide for color davelopment B UV-VIS : ERl
¥ Sa AR 540 nm
SR AE | Measure
K UV";S[ i\‘,‘% 5;14#5&;;,;3;7{[3& 5;‘0 nm the absorbance at
ok 4k easure the absorbance 2
al 540 nm by UV-YIS 540 nm by UV-VIS
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and, for electronic format documents, subject to Tarms and Gonditions for Electronic Documars at ftto frvsv: sgs.cony/sni srmis-am ftention s
draven to the limitation of liability, indemnification and jurisdiction issues detfinad therein, Any holder of this chument is advised that information contained hereon reflacts the Compary’s
findings at the time of s interventicn only and within the limits of client's instruction, if any, The Cornpany’s sole responsibility is to its Client and this document does not exonerate parties
to a transaction from exercising all their rights and cbligations under the transaction documents, This decument cannot be reproduced, except in fulf, without prior written approval of the
Company. Any unautharized alteration, torgsry or falsification of the cantent or appaarance of this document is unlawful and offenders may be prosecuted ta the fullest extent of the law.
Uniess otherwise stated the results shown in this test repart refer only to the samplel{s) tasted,
| 25 Wu Chyean 7th Roag, Naw Taigei Industrial Park, W Ku Distriet, Nev Taipai City, Tawean /271000 G L& 208 N E LR 25%
SGS Tarwan Ltd. &% b S R6 A M 3) | seze 0212239 3505 P88 0212259 3257 wivevt o

Member of the 5GS Group




AR E
Test Report

b BB ALY A R 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. T O SRR
(2BHEEF(LL)FMRAE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(BHEFASMY Guit) FMRa3 / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

WETHESE B LEBR Lg% (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R 0. C.D
(LTHREZZLTEALELE AL LEHF / GUO-ZE ROAD, KUNJTA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU,

CHINA)
(P8 g BT kB @EMEEHN B AW - @%b R4 / THE SOUTH HANGZHOU ROAD AND THE EAST

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

s245(No. ) 1 CE/2017/C0633 & #8(Date) : 2017/12/12 R#(Page): 9 of 16

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

B A AR ' &3 /Technician: JR Wang
B oA e FAC RESE /Supervisor: Troy Chang

7o # 6L ICP-AES 447 # i (bl
(Flow Chart of digestion for the elements analysis performed by ICP-AES}

| H# - 44 & / Cutting - 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 # & / Filtration Iﬁ

] # % [ Residue |

[ s /Sotion |

-
l 1) #&#5 %% 1 Alkali Fusion
L2 2) Eeg g | HCl to dissolve
| dBme BRATHILHE /ICPAES |
48 47,45 %345 | Steel, coppsar, aluminum, solder TR AHER B ER B MER AR S
Aqua regia, HNQs, HCI, HF, H20;
i [/ Glass B, & £.8% / BNOa/HF
4 46,40, £/ Gold, platinum, palladium, ceramic E s fAgua regia
4% [ Silver g [HNOs
# 12 / Plastic HiEL 8 Sk A8 B8 / HaSO4, HaOp, HNO3, HCI
40 { Others oA E HRA E R AEH /Added appropriate
reagent {o fotal digestion
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Sample extraction by Ultrasonic extraction
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Concentrate/Dilute Extracted solution
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Analysis was performed by LC/MS
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