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Approval sheet

APPROVAL SHEET

RFANT Series — RoHS Compliance

MULTILAYER CERAMIC ANTENNA

Halogens Free Product

2.4 GHz ISM Band Working Frequency

P/N: RFANT5220110A2T

*Contents in this sheet are subject to change without prior notice.
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Approval sheet

FEATURES

1. Surface Mounted Devices with a small dimension of 5.2 x 2.0 x 1.1 mm® meet future miniaturization trend.
2.  Embedded and LTCC (Low Temperature Co-fired Ceramic) technology is able to future integrate with

system design as well as beautifying the housing of final product.
3. High Stability in Temperature / Humidity Change

APPLICATIONS

1. Bluetooth

2. Wireless LAN

3. HormRF

4. ISM band 2.4GHz wireless applications

CONSTRUCTION

P3 PIN Connection
P2 1 Feeding
\ 2 Identification Mark
3 Soldering terminal
P1
Figure Symbol Dimension (mm)
L 5.20+£0.20
W 2.00+0.20
T 1.15+£0.10
A 0.40 £0.25
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Approval sheet

ELECTRICAL CHARACTERISTICS

RFANT5220110A2T

Specification

Working Frequency Range

2.4 GHz ~ 2.5GHz

Gain 2 dBi (Typical)
VSWR 2 max.
Polarization Linear

Azimuth Beamwidth

Omni-directional

Impedance

50Q

Rated Power (max.)

3 Watts

Maximum Input Power

5 Watts for 5 minutes

Operation Temperature

-40°C ~ +85°C

Remark: The specification is defined based on the test board dimension as in below

SOLDER LAND PATTERN DESIGN

Figure
2.0
¢ Unit: mm
1.0
4.4 6.4
1.0
v 1.0
7y - Soldering Pad
Ground
GROUND
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Antenna on Test Board ( FR4 Thickness 0.8mm)

2.0mm
v
2.5mm | —
Empty Area <«
18x9 mm = 1mm

18mm

Antenna S11 on Test Board

-14.96 dB @ 2.40 GHz
-22.21dB @ 2.45 GHz
-10.26 dB @ 2.50 GHz
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RADIATION PATTERN

Radiation Pattern and Gain were dependent on measurement board design. The specification of RFANT5220110A2T
antenna was measured based on the PCB size and installation position as shown in the below figure Test Board

x<—o+z
Y

Vertical

Horizontal

Y-Z

Plane

Average
Gain=
1.01 dBi

240

Peak Gain = 3.12dBi
Average Gain = 0.29dBi

Peak Gain=-0.33dBi
Average Gain=-7.21dBi

X-Z

Plane

Average
Gain=
-1.737 dBi

240
270

Peak Gain=-2.91 dBi
Average Gain=-9.27dBi

150

180

210

240

Peak Gain=2.88 dBi ©
Average Gain= -2.58 dBi

X-Y

Plane

Average
Gain=
-2.799 dBi

150

180

210

Peak Gain=-1.73 dBi
Average Gain=-8.07 dBi

270

Peak Gain=0.85 dBi
Average Gain= -4.33 dBi
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Approval sheet

RELIABILITY TEST

Test item Test condition / Test method Specification
Solderability *Solder bath temperature : 235 + 5°C At least 95% of a surface of each terminal
JIS C 0050-4.6 electrode must be covered by fresh solder.

JESD22-B102D

*Immersion time : 2 + 0.5 sec

Solder : Sn3Ag0.5Cu for lead-free

Leaching
(Resistance to
dissolution of
metallization)
IEC 60068-2-58

*Solder bath temperature : 260 + 5°C
*Leaching immersion time : 30 £ 0.5 sec

Solder : SN63A

Loss of metallization on the edges of each

electrode shall not exceed 25%.

Resistance to soldering

*Preheating temperature : 120~150C,

No mechanical damage.

heat
JIS C 0050-5.4 1 minute. Electrical specification shall satisfy the
*Solder temperature : 2705°C descriptions in electrical characteristics under
R the operational temperature range within -40
*Immersion time : 10+1 sec
~ 85T.
Solder : Sn3Ag0.5Cu for lead-free
Loss of metallization on the edges of each
Measurement to be made after keeping at
electrode shall not exceed 25%.
room temperature for 24+2 hrs
Drop Test *Height : 75 cm No mechanical damage.
JIS C 0044

Customer’s specification.

*Test Surface : Rigid surface of concrete or

steel.

*Times : 6 surfaces for each units; 2 times for

each side.

Electrical specification shall satisfy the
descriptions in electrical characteristics under
the operational temperature range within -40
~85<T.

Vibration
JIS C 0040

*Frequency : 10Hz~55Hz~10Hz(1min)
*Total amplitude : 1.5mm

*Test times : 6hrs.(Two hrs each in three

mutually perpendicular directions)

No mechanical damage.

Electrical specification shall satisfy the
descriptions in electrical characteristics under
the operational temperature range within -40
~85<T.

Adhesive Strength
of Termination

JIS C 0051- 7.4.3

*Pressurizing force :
5N(=0603) ; 10N(>0603)

*Test time : 10+1 sec

No remarkable damage or removal of the

termination.
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Bending test
JIS C 0051-7.4.1

The middle part of substrate shall be
pressurized by means of the pressurizing rod
at a rate of about 1 mm/s per second until the
deflection becomes 1mm/s and then pressure
shall be maintained for 5£1 sec.
Measurement to be made after keeping at

room temperature for 24+2 hours

No mechanical damage.

Electrical specification shall satisfy the
descriptions in electrical characteristics under
the operational temperature range within -40

~85T.

Temperature cycle
JIS C 0025

1. 3043 minutes at -40°C+3°C,
2. 10~15 minutes at room temperature,
3. 30+3 minutes at +85°C+3°C,

4. 10~15 minutes at room temperature,

Total 100 continuous cycles

Measurement to be made after keeping at

room temperature for 24+2 hrs

No mechanical damage.

Electrical specification shall satisfy the
descriptions in electrical characteristics under
the operational temperature range within -40

~85T.

High temperature

*Temperature : 85°C+2°C

No mechanical damage.

JIS € 0021 *Test duration : 1000+24/-0 hours Electrical specification shall satisfy the
Measurement to be made after keeping at descriptions in electrical characteristics under
room temperature for 24+2 hrs the operational temperature range within -40
~ 85T.
Humidity

(steady conditions)

*Humidity : 90% to 95% R.H.

*Temperature : 40+2°C

No mechanical damage.

Electrical specification shall satisfy the

JIS C 0022 - . . -
*“Time : 1000+24/-0 hrs. descriptions in electrical characteristics under
) the operational temperature range within -40
Measurement to be made after keeping 85C
at room temperature for 24+2 hrs '
s 500hrs measuring the first data then
1000hrs data
Low temperature *Temperature : -40°C+2°C No mechanical damage.
JIS C 0020

*Test duration : 1000+24/-0 hours

Measurement to be made after keeping at

room temperature for 24+2 hrs

Electrical specification shall satisfy the
descriptions in electrical characteristics under
the operational temperature range within -40
~85T.
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SOLDERING CONDITION
Typical examples of soldering processes that provide reliable joints without any damage are given in Fig 2

Fig 2. Infrared soldering profile

ORDERING CODE

RF ANT 522011 0 A 2 T
Walsin Product code Dimension code Unit of Application Specification Packing
RF device ANT : Antenna Per 2 digits of dimension A : 2.4GHz ISM Design Code T : 7" Reeled
Length, Width, 0 :0.1mm Band
Thickness : 1 :1.0mm
eg.:
522011 =
Length 52,
Width 20,
Thickness 11

Minimum Ordering Quantity: 2000 pcs per reel.
PACKAGING

Plastic Tape specifications  (unit :mm)

Index Ao Bo ®D T w
Dimension (mm) 2.40+0.10 5.50+0.10 1.55 +0.05 1.20+0.10 12.0+0.10
Index E F Po P1 P2
Dimension (mm) 1.75+0.10 5.50+0.10 4.00+0.10 4.00+£0.10 2.00+0.10
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Reel dimensions

Index A B C
Dimension (mm) 178 @60.0 ®13.5

Typing Quantity: 2000 pieces per 7" reel

CAUTION OF HANDLING

Limitation of Applications
Please contact us before using our products for the applications listed below which require especially high reliability for the
prevention of defects, which might directly cause damage to the third party’s life, body or property.
5 Aircraft equipment
6 Aerospace equipment
7. Undersea equipment
8 Medical equipment
9 Disaster prevention / crime prevention equipment
10. Traffic signal equipment
11. Transportation equipment (vehicles, trains, ships, etc.)
12. Applications of similar complexity and /or reliability requirements to the applications listed in the above.
Storage condition
(1) Products should be used in 6 months from the day of WALSIN outgoing inspection, which can be
confirmed.
(2) Storage environment condition.

Products should be storage in the warehouse on the following conditions.
Temperature :-10 to +40°C
Humidity : 30 to 70% relative humidity

Don’t keep products in corrosive gases such as sulfur. Chlorine gas or acid or it may cause oxidization of
electrode, resulting in poor solderability.

Products should be storage on the palette for the prevention of the influence from humidity, dust and son on.

Products should be storage in the warehouse without heat shock, vibration, direct sunlight and so on.

Products should be storage under the airtight packaged condition.
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Test Report

S TIPS R PNCE EP
WALSIN TECHNOLOGY CORPORATION

FiD Bl dC Faow T
NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

5.7 (No. ) : KA/2018/60690 B # (Date) : 2018/06/14 7 #c(Page): 1 of 13

T RRE G R o, 2 d By gt #mERdc™ (The following samples was/were submitted and
identified by/on behalf of the client as) :

& & #-(Sample Description) . ANTENNA PRODUCT

&4 5L(Style/Item No) : RFANT SERIES

Jz i p #p (Sample Receiving Date) ;2018706708

B3RP F (Testing Period) : 2018/06/08 TO 2018/06/14

¥ ¥R (Sample Submitted By) D EATHE NG AP g zes o7 (WALSIN TECHNOLOGY CORPORATION)
B3 % % (Test Results) : L 7T-F (Please refer to next pages).

4% %/\/Ray Chart
Signed for and on beha '
SGS Taiwan Limited

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
EEL o

Company. [RIER AR » B & RS B o REREANREWmFA] > SA[EAE
This document is issued by the Company subject to |ts General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for

electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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 instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and 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. X
SGS Taiwan Ltd. No. 61, Kai-Fa Road, Nanzih Export Processing Zone , Kaohsiung, Taiwan | B fptrie 1 e F B E615L
s ARG e P t + 886 (07)301 2121 f + 886 (07)3010867 WWW.tW.5gs.com
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ERTAFERZG AT F s 0P
WALSIN TECHNOLOGY CORPORATION
BT FmiEl AT Faow T

Kao. ,

(No.)

: KA/2018/60690 p #F (Date) :

SGS Taiwan Ltd.

2018/06/14

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

#32.8 % (Test Results)

| B -

T SR P

T #ic(Page): 2 of 13

BlEEIR = (PART NAME) NO. 1 FEggRp 2+ F  (MIXED ALL PARTS ELECTRONIC COMPONENT)
3k fF P
(Tsa-laéa;E P ) (I?E i Zf[;é; (,1;«) ;i ;J (RQ; :1 5
est Items nit) etho (MDL) 0.1
48 / Cadmium (Cd) mg/kg | %% IEC 62321-5: 2013 > g R4 & = x 2 n. d.
B 5 515k 2 R pl. / With reference
to IEC 62321-5: 2013 and performed by
[CP-AES.
4 / Lead (Pb) mg/kg | %% IEC 62321-5: 2013 > g 48 & = £ 2 n. d.
Fo g bk 3 k&R, / With reference
to IEC 62321-5: 2013 and performed by
[CP-AES.
& / Mercury (Hg) mg/kg %% IEC 62321-4: 2013 > Mg i & 7 jfi 2 n. d.
Fa & SR R R, / With reference
to IEC 62321-4: 2013 and performed by
[CP-AES.
» % 4% / Hexavalent Chromium Cr(VI) mg/kg | %% IEC 62321-7-2:2017 » 2 UV-VISH& i#]. 8 n.d.
/ With reference to IEC 62321-7-2:2017
and performed by UV-VIS.
4 ¥ [ (4&) / PFOA (CAS No.: 335-67- | 'mg/kg |% 4 US EPA 3550C: 2007 » v 4p & 45/ 10 n. d.
D # % ¥#. / With reference to US EPA
>4 F%m Pk / Perfluorooctane mg/kg |3550C: 2007. Analysis was performed by 10 n. d.
sulfonates (PFOS) LC/MS.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
EEL o

Company. FRIEA AR - MR & RIEEHAE R BT -

A EARKEA AT HEIFAT > AT

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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 instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and 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.
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WALSIN TECHNOLOGY CORPORATION

Bad gramiiiel v Feow BT
NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

5.5 (No. ) : KA/2018/60690 p #r (Date) : 2018/06/14

| T o e —_—

P #ic(Page): 3 of 13

3T P ¥ R DR D
. 2% | (Result)
(Test Items) (Unit) (Method) QMDL) 01
% %M ¥ %4 / Sum of PBBs mg/kg - n. d.
- 5.8 % / Monobromobiphenyl mg/kg 5 n. d.
= 8% / Dibromobiphenyl mg/kg 5 n.d.
=85 % / Tribromobiphenyl mg/kg 5 n. d.
2 ;8.8 % / Tetrabromobiphenyl mg/kg 5 n. d.
7 88 % / Pentabromobiphenyl mg/kg 5 n. d.
= 788 % / Hexabromobiphenyl mg/kg 5 n.d.
= 5.9 % / Heptabromobiphenyl mg/kg 5 n. d.
~ 88 % / Octabromobiphenyl mg/kg 5 n. d.
1 ;%8 % / Nonabromobiphenyl mg/kg oy N . . 5 n. d.
8.9 % / Decabromobiphenyl mg/kg |77 EC 62321 6:2015 - vt 4p & 47/ 3% 5 n.d.
5 49 e / Sum of PBDEs ng/ke & t&#. / With reference to IEC 62321~ - T
! : - 6:2015 and performed by GC/MS.
- 8.8 ¥ @/ Monobromodiphenyl ether mg/kg 5 n.d.
= 8.8 % i/ Dibromodiphenyl ether mg/kg 5 n. d.
= 5w ¥ @/ Tribromodiphenyl ether mg/kg 5 n. d.
o 5.0% ¥ B/ Tetrabromodiphenyl ether mg/kg 5 n. d.
7 .9 % @/ Pentabromodiphenyl ether mg/kg 5 n. d.
= 5.7 ¥ B / Hexabromodiphenyl ether mg/kg 5 n. d.
= 8.7 ¥ @ / Heptabromodiphenyl ether mg/kg 5 n.d.
~ 885 ¥ BS / Octabromodiphenyl ether mg/kg 5 n. d.
4 4.7 ¥ @ / Nonabromodiphenyl ether mg/kg 5 n. d.
8.7 ¥ B/ Decabromodiphenyl ether mg/kg 5 n. d.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
EEL o

Company FRIEFFIRI » R &S RIEENG RS AT o AMERANATHEFAT > AT

This document is issued by the Company subject to its General Condltlons of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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 instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and 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.
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-#% 22 Chemical Laboratory - Kao.,

.45 (No. )

: KA/2018/60690 p #F (Date) :

SGS Taiwan Ltd.

2018/06/14

TAIWAN, 806

i CER T
Beie sty '-rn--i.-:J,

P #ic(Page): 4 of 13

RITATE P L i RIS :;jiﬂ (Rfsniw

(Test Items) (Unit) (Method) (MDL) 01
MF- v pio BT fy / DIBP (Di-isobutyl| mg/kg 50 n. d.
phthalate) (CAS No.: 84-69-5)
MR¥F - PR 7 Ay / DBP (Dibutyl mg/kg 50 n. d.
phthalate) (CAS No.: 84-74-2)
MFZ P BT FY Ay / BBP (Butyl Benzyl| mg/kg 50 n. d.
phthalate) (CAS No.: 85-68-T)
;113‘{: " p- (2-2 &@ £)fy / DEHP mg/kg %4 TEC 62321-8:2017 » v § 49 15 /¥ 50 n. d.
(Di- (2-ethylhexyl) phthalate) (CAS =5 4Pl / With reference to IEC
No. : 117-81-7) 62321-8:2017. Analysis was performed
MF- "B & Ffhg / DNOP (Di-n-octyl mg/kg by GC/MS. 50 n. d.
phthalate) (CAS No.: 117-84-0)
MF- v gz BIfAy / DINP (Di-isononyl| mg/kg 50 n. d.
phthalate) (CAS No. : 28553-12-0,
68515-48-0)
MF - v - REAy / DIDP (Di-isodecyl| mg/kg 50 n. d.
phthalate) (CAS No.: 26761-40-0,
68515-49-1)
GRLE: SR RN IR SEA Rl B mg/kg |% [EC 62321: 2008 > m 4 4p & 47/ F 3% & 5 n. d.
Hexabromocyclododecane (HBCDD) and all 8. / With reference to IEC 62321:
major diastereoisomers identified (a- 2008. Analysis was performed by GC/MS.
HBCDD, B - HBCDD, o - HBCDD) (CAS No. :
25637-99-4 and 3194-55-6 (134237-51-7,
134237-50-6, 134237-52-8))
#% (/%) / Halogen-Bromine (Br) mg/kg |4+ BS EN 14582:2016 » 2+ & 47 % A 50 n. d.
(CAS No. : 10097-32-2) +5. / With reference to BS EN
#% (&%) / Halogen-Chlorine (Cl) mg/kg |14582:2016. Analysis was performed by 50 n. d.
(CAS No. : 22537-15-1) IC.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the

Company. FRIEA AR - MR & RIEEHAE R BT -

A E RS AT HEFA] > AATE R -
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5.7 (No. ) : KA/2018/60690 B # (Date) : 2018/06/14 7 #c(Page): 5 of 13

= E 1R %

BB P - B .
. #'2E | (Result)
(Test Items) (Unit) (Method) (MDL) o1
4 / Antimony (Sbh) mg/kg | %% US EPA 3052: 1996 » * g ),’%%%Q el in 2 n. d.

B 5 515k 3 ke p]. / With reference
to US EPA 3052: 1996. Analysis was
performed by ICP-AES.

F / Arsenic (As) mg/kg [%+US EPA 3052: 1996 » * g K%%%é‘ ) Jf( 2 n. d.
o sk k¥R, / With reference
to US EPA 3052: 1996. Analysis was
performed by ICP-AES.

4 / Beryllium (Be) mg/kg | %% US EPA 3052: 1996 - * 13)’1’%%%62 T th 2 n.d.
Fo g bk 3% k&R, / With reference
to US EPA 3052: 1996. Analysis was
performed by ICP-AES.

# x(Note) :
1. mg/kg = ppm; 0. 1wt% = 1000ppm
n.d. = Not Detected (&% )
MDL = Method Detection Limit (= /% {8 B|4&*T &)
"-" = Not Regulated (&% &)
TR PRIFEEAYY AR RRERFE L ARERFEEE T A LAEY BYHE - HFH7E. (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.)

O o

PFOS %% ¥ 3 (Reference Information) : #% A 3 #“'i’#iﬁ' POPs - (EU) 757/2010
PFOSik & & 1_#”%* B¢ 2 FA2i0.001%(10ppm) » B X 5 s FE RN F 2 F A FagiE0. 1%(1000ppm) o E SR %
ALY 2 @48 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/m?.)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
EE -

Company FRIEAHIA » MR REREH R RN BT o AMEREANATR BEHIFA] - ATEf
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Test Report

ERTpEmy An P gas 2P

WALSIN TECHNOLOGY CORPORATION

B B4 AT B ow LT

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

£ 4 § =4 ® / Analytical flow chart of Heavy Metal

fﬂ%]"g—r AR Rl E 0 RS R2AE (= 1} 2P e %?})
These samples were dissolved totally by pre-conditioning method according to below flow chart. ( Cr®* test method excluded )
B P4 R % 2/ Technician @ Jony Liu
B Pl f 4 : sk 5%/ Supervisor: Ray Chang

| T4~ % % 4% % / Cutting ~ Preparation |
v

| Btk &£ & / Sample Measurement |
I
| = %4 Cr(vi)

4~ Pb/4g Cd/& Hg v v
| 2 % % / Non-metal | | %% [ Metal |
* R R RIT B AR R
Acid digestion with microwave / hotplate ABS /PC/PVC | * # # ¥ /Others +
+ v v -k 5B~ [ Boiling
A5 kB & 150~160°C =™ i water extraction
%7k | Filtration Dissolving by it / Digesting at
i ultrasonication 150~160°C +
| v v ® e G
+ + 60°C i T 4z 5 i sk k| Separating Cool, filter digestate
) - i} i+ / Digesting at to get aqueous h hfil
7% | Solution 7% | Residue 60°C by phase through filter
ultrasonication +
v | |
1) % et | Alkali fusi v poo 8 A
& iR ali fusion R ’ Add diphenyl-
# & pH [ pH adjustment | carbazide for color

2) #pki3 f# [ HCl to dissolve
* development

4o 4 F|Bg 4 [ Add diphenyl
l carbazide for color develgpment +
" UV- VIS BRI

v
R s 38R 3 sk & [ ICP-AES v 5% e 540 nm ¢h
£ e R R F R UV-VIS > £ 503 % & 540 nm ¢ sofc & | Measure
=z & | Measure the absorbance at the absorbance at
540 nm by UV-VIS 540 nm by UV-VIS
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Test Report
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WALSIN TECHNOLOGY CORPORATION

B B4 AT B ow LT

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

55 E/ 5 ¥R £S48 /PBB/PBDE analytical FLOW CHART

B plEA R @ M4 [ Technician : Dorothy Chen
B 3§ § 4 1 3kia% [ Supervisor: Ray Chang

Sample / # &

v
Sample pretreatment / # & JidZ

v

Sample extraction # 5% B/
Soxhlet method % ;% 3B~

!

Concentrate/Dilute Extracted solution
Bk iﬁ/afﬁ$

!

Filter % B~ ik

!

Analysis by GC/MS
F AR AT TR kA T

!

Issue Report E# 4
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Test Report
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WALSIN TECHNOLOGY CORPORATION

B st v Ra e

RGN

B T5

5.5 (No.

SGS Taiwan Ltd.

) : KA/2018/60690 P #F (Date)

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

2018/06/14

¥ A A 475428 / Analytical flow chart of phthalate content

BlEE A ﬁ

R F
& [Test method: IEC 62321-8]

€3

M= 4# [ Technician : Dorothy Chen
15k % [ Supervisor: Ray Chang

T RIS A
Sample pretreatment/separation

'

o THE & & ekea 3 2355 /

Sample dissolved/extracted by THF

'

Bk %ﬂ? /
Dilute Extracted solution

!

FARR TR &RA YT/
Analysis was performed by GC/MS

'

#dy [ Data

=1 ¥va .
B ¥ 17 e
bt s ,a._..--«—.J'

P #ic(Page): 8 of 13
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Test Report
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WALSIN TECHNOLOGY CORPORATION

B B4 AT B ow LT

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

S hIR - - %A 495420 / HBCDD analytical flow chart

B R4 B o pa 4 [ Technician : Dorothy Chen
B pl3#f 4 D5k iH% [ Supervisor: Ray Chang

# 55 &JE [ Sample pretreatment

l

# 5 % B~ Sample extraction /
4 % s ¥ B~ Ultrasonic method

FPir kIR |
Concentrate/Dilute Extracted solution

Pk iy [ Filter

|

YE AR KR HR A AT
Analysis was performed by GC/MS

!

#¥y | Data
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Test Report

ERPHOLGG AP s 2P
WALSIN TECHNOLOGY CORPORATION

FaP FaTmsisel v Faow BRTE

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

#% 4 17428 / Analytical flow chart of halogen content

B B34 R : ¥4 2/ Technician : Jean Hung
B Rl3Ef § 4 15k % [ Supervisor: Ray Chang

HEdp 2 4L et
Sample picture and report number

A

#o IR et
Sample pretreatment/separation

A\ 4
FE 2 R R RS Y
Weighting and putting sample in cell

}

F F PR ST
Oxygen Bomb Combustion / Absorption

|

B D A /
Dilution to fixed volume

.

A R AT R AT
Analysis was performed by IC
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Test Report

ERPHERGF AT F s 2P

WALSIN TECHNOLOGY CORPORATION

B B4 AT B ow LT

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

PEREUY) 2L RBRBRAFTIER /
Analytical flow chart of PFOA/PFOS content

B Pz 4R f 3B [ Technician : Ginny Huang
B R fF A rekiad [ Supervisor: Ray Chang

S e [
Sample pretreatment

l

AR A E P& ¢ PFOA/PFOS
(%4 = ¢ US EPA 3550) /
Sample extraction by ultrasonic method
(Reference method US EPA 3550)

l

S Arfiksg |
Concentrate/Dilute Extracted solution

\4

DA R T ARSI EER
Analysis was performed by LC/MS

v

#chy [ Data
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ERTpEmy An P gas 2P

WALSIN TECHNOLOGY CORPORATION

FaP FaTmsisel v Faow BRTE

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

FRPp 0 T iR ARRIZ 0 2 0 R %© = 273 f2 o [ These samples were dissolved totally by pre-conditioning

method according to below flow chart.
B P24 Bt % 2/ Technician : Jony Liu
B Rl f F 4 15k 9%/ Supervisor: Ray Chang

% 14 ICP-AES 4 45 ehiff v 42
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

4 v 4% 4 5 / Cutting ~ Preparation
v
Bl &£ £ [ Sample Measurement
Fdp A e R e @ A epRR 7)1 (40 £ #7573 ) / Acid digestion by suitable acid
depended on different sample material (as below table)

v

g / Filtration

A 4
Y 774 | Residue
7% [ Solution *
1) '3z [ Alkali Fusion
v 2) #@ps 3 [ HCl to dissolve
B Refh & R 5 538 & [ ICP-AES
4 4 47, 48 | Steel, copper, aluminum, solder 3ok AR E &L EF K
Aqua regia, HNO3s, HCI, HF, H,O>
.33 | Glass M s, d & fc [ HNOs/HF
& 44,45 14 %/ Gold, platinum, palladium, ceramic 2 -k [ Aquaregia
£ | Silver A e [ HNO3
s % | Plastic Fofie, 5 kA, B [ H;S0s, HoOp, HNOs, HCI
# | Others ferZAE L = 2% f2 [ Any acid to total digestion
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WALSIN TECHNOLOGY CORPORATION

B B4 AT B ow LT

NO. 7, SOUTH 4TH STREET, K. E. P. Z. KAOHSIUNG, TAIWAN, 806

X RY P Ao REHRT O REAT SR ERBIZBRE/I0E, X
(The tested sample / part is marked by an arrow if it’s shown on the photo.)

KA/2018/60690

%k #p 4 2k (End of Report) **
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