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1. REVISION HISTORY

000 |October 24, 2019| All Page Make specification
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2. DEFINITION
2-1. PART No.

SFXG45BU702
©® @ ® @ 6 ®

No. EXPLANATION
@ | SAW Filter
@ | Design Type
® Center Frequency :1745MHz(1710 = 1780)
2155MHz(2110 ~ 2200)
@ | Input:500hm,Output:500hm
Package size: 1.8x1.4mm?
® | Design Revision (02 : Molding Type)

2-2. APPLICATION : LTE B66 Duplexer
2-3. SPEC
ESD Level HBM=250V

3. PRECAUTIONS

3-1. This device should not be used in any type of fluid such as water, oil, organic solvent, etc.

3-2. This is a hermetic device.
MSL(Moisture Sensitive Level) is the '2a’ level.

3-3. Ultrasonic cleaning shall be avoided.

3-4. Isopropyl Alcohol and Ethyl Alcohol can be used for cleaning. Contact us before using other

cleaning solvents than above

3-5. This is an electrostatic sensitive device.
Please avoid static voltage during operation and storage.

3-6. Sudden change of temperature shall be avoided, deterioration of the characteristics can
occur.

3-7. If any malfunction due to designing or manufacturing which is out of specification occurs
within one year after the products have been delivered, the maker should exchange the
defective products.

SMS-51-L-SFT FS-222 Page 4/67 October 24, 2019



@“.:’wii QL 2of2
Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

4. OUTLINE DRAWING & DIMENSIONS

[Unit: mm]

1.8£0.1

-
W

0,07540,065 [_‘E |o.52¢o.1o | 14201 |
I~ 5 {

! ! ‘1_ No. Function
L} ‘Il
& | 8
%: = 1 Rx Output
e 2
e -8 o 4- 3 Tx Output
2
© 6 6 Antenna
B
& _-7 - 5- 2,4,5,7,8 Ground
o
0.35+0.0p 0.3+0 0
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5. MARKING

yYX
O X

5-1. y YXX
- The 1*' 2™ character 'vyY' indicates the model nhame of SAW Filter SFXG45BU702.
- The 3" character 'X' indicates the year and the month of manufacture..

Month
Year
112, 34|56 |7/|8|9 101112
2017|112 |3 |4 |5|6|7 8|9 A|B
2018 | D | E | F | G H | I J|/K|L M|N|O
209 | P Q|/R|S | T|U|V W|X|Y | Z]| a
2020 1 |2 |3 |4 | 5|67 8|9 A|B|C

% This rotates by the 3 years.
-The 4™ character'X indicates Date of manufacture

DATE 112 (3|4 |56 |78 |9 |10|11 12|13 |14 |15
MARKING | 1|2 (3 |4 |5|6|7|8|9 | A|B|C|D]J|E]|F

DATE 16 |17 {18 [ 19 | 20 | 21 [ 22 | 23 |24 | 25|26 |27 | 28 |29 |30 | 31
MARKING | G | H | 1 J K{L|IM|{N|O|P|Q|R|S|T|U]|V

5-2.0
- This symbol indicates input pin 1.
- This indicates the producing center
o : China

5-3. Marking : Laser Marking
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6. PERFORMANCE
6-1. MAXIMUM RATINGS

CHARACTERISTICS RATINGS UNITS NOTES
DC Permissive Voltage 5 \%
Maximum Input Power 30 dBm 55 C, 5000 h
Operating Temperature Range —30~ +85 T
Storage Temperature Range —40~ +85 T
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6-2. ELECTRICAL CHARACTERISTICS

6-2-1. TABLE
Ta=-30~+85T
(*1) PCB loss is de-embedded.
tem CONDITION UNIT RATING
[MHZz] Min. Typ.(25C) Max.
TX > ANTENNA

Insertion Loss(*1) 1710 ~ 1780 dB - 15 2.3
Inband Ripple 1710 ~ 1780 dB - 0.7 1.3
Ant VSWR 1710 ~ 1780 - - 1.6 2.0
TX VSWR 1710 ~ 1780 - - 14 2.0

10~ 728 dB 30 50 -

699 ~ 716 dB 30 50 -

704 ~ 716 dB 30 50 -

777 ~ 787 dB 30 47 -

824 ~ 849 dB 30 45 -

851 ~ 894 dB 38 44 -

1226 ~ 1250 dB 33 37 -

1559 ~ 1563 dB 36 51 -

1565.42 ~ 1573.374 dB 36 50 -

1573.374 ~ 1577.466 dB 37 48 -

Aﬁgﬁz';ttiﬁn 1577.466 ~ 1585.42 | dB 37 47 -

1597.5515 ~ 1605.886 dB 35 44 -

1805 ~ 1880 dB 3 6 -

2110 ~ 2200 dB 36 45 -

2350 ~ 2360 dB 21 42 -

2400 ~ 2500 dB 21 37 -

2440 ~ 2494 dB 21 37 -

2500 ~ 2570 dB 19 36 -

3410 ~ 3520 dB 10 32 -

4900 ~ 5267 dB 8 23 -

5267 ~ 6000 dB 8 18 -

Termination Impedance : ANTENNA / Tx 50Q//2.4[nH] / 50Q// 4.2[nH]
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ANTENNA > RX

Insertion Loss(*1) 2110 ~ 2200 dB - 2.0 29
Inband Ripple 2110 ~ 2200 dB - 0.7 1.6
Ant VSWR 2110 ~ 2200 - - 1.6 2.0
RX VSWR 2110 ~ 2200 - - 1.8 21

10 ~1649 dB 40 53 -

400 dB 50 86 -

699 ~ 716 dB 45 71 -

777 ~ 787 dB 40 68 -

824 ~ 849 dB 40 66 -

1310 ~ 1355 dB 40 55 -

1649 ~ 1672 dB 30 55 -

1672 ~ 1710 dB 40 52 -

1710~1780 dB 45 52 -

1755 ~ 2025 dB 15 33 -

Absolute Attenuation 1910 ~ 1955 dB 30 39 -

2255 ~ 6000 dB 23 34 -

2305 ~ 2315 dB 40 44 -

2400 ~ 2500 dB 39 44 -

2500 ~ 3820 dB 35 44 -

3820 ~ 3910 dB 35 44 -

4220 ~ 4310 dB 34 38 -

4310 ~ 4900 dB 25 34 -

4900 ~ 5510 dB 25 34 -

5510 ~ 5685 dB 30 34 -

5685 ~ 6000 dB 30 34 -

Termination Impedance : ANTENNA / Rx 50Q //2.4[nH] /50Q//6.8[nH]

TX — RX
1574 ~ 1577 dB 40 69 -
1710 ~ 1780 dB 50 53 -
Isolation
between 2110 ~ 2200 dB 50 53 -
Rx and Tx
3410 ~ 3570 dB 20 58 -
5120 ~ 5350 dB 20 46 -
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6-2-2. TEST FIXTURE

50Q 2 AnH Antenna
§ yYX |
50Q 6.8nH | O X | 4.2nH 50Q

[X—Ray Top View]
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6-2-3. GRAPH
Nearband
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ANT_TX
Swp Max ANT TX VSWR
1780MHz 5 U
4
3
[ (7777777777777
2
1 C Il Il Il Il Il Il
1600 1700 1800 1900
Swp Min Frequency (MHz)
1710MHz
ANT_RX
Swp Max ANT RX VSWR
2200MHz 5 r
4
3
2
1 C Il Il Il
2000 2100 2200 2300
Swp Min Frequency (MHz)
2110MHz
Swp Max TXVSWR
1780MHz 5 r
4
3
2
1 C Il Il Il
1600 1700 1800 1900
Swp Min Frequency (MHz)
1710MHz
Swp Max RXVSWR
2200MHz 5
4
3
4747414444444 4 447}
2
1
2000 2100 2200 2300
Swp Min Frequency (MHz)
2110MHz
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7. RELIABILITY

7-1. ENGINEERING SAMPLE FLOW CHART

Initial Characteristics

Electrical Parametric Data@?25 C

v

Preconditioning (MSL 2a)

(n=380)
' l )
HTS ESD(HBM) Board Level Drop
(n=75) (n=9) (n=11)
LTS
(n=75) ESD(MM) Solder Heat
(n=9) Resistance
(n=11)
UHAST
(n=75) ESD(CDM) "
(n=6) Solderability
THS (n=11)
(n=75)
TC
(n=75)
Temp. Drift
(n=5)
\ 4 v \ 4

Final Electrical Data
(n=380)

SMS-51-L-SFT FS-222

Final Electrical Data
(n=24)

Final Electrical Data
(n=33)
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LTE B66 DPX-TX 1745MHz 3 . .
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000
7-2. TEST ITEM & CONDITION
CATEGORY TEST ITEM TEST CONDITION REMARK
= ditioni +85°C85%RH 24hr — i
reconditioning +260 Peak Reflow Test (3times)
TEST ITEM REMARK TEST CONDITION Duration
HTS (High Temperature Storage) | JESD22-A103 condition B +125(-0/+10)°C 1000hr
LTS (Low Temperature Storage) | JESD22-A119 condition A -40(-10/+0)°C 1000hr
UHAST (Unbiased HAST) JESD22-A118 condition A 130+2°C, 96hr
8515%, 33.3psi
THS (Temperature Humidity . o
Storage) JESD22-A101 85+2°C, 85£5% RH 1000hr
TC (Temperature Cycle) JESD22-A104 condition B (-55°C< +1_25°C) 700cycle
Soak mode 4 (30min)
All pin
ESD(HBM) JS-001-2017 200V, 250V, 300V ;
1sec 1time
All pin
ESD(MM) JESD22-A115 100V 150V 200V .
1sec 1time
ESD(CDM) JS-002-2018 1.0KV, 1.2KV ] All'pin
sec 1time
Board Level Drop Test ) 120 cm 19 Time, 152 cm 12 Time 19t!mes
Stell Plate Free fall 12times
Solder Heat Resistance JESD22-B106C 260°C Solder Pore Dipping 10sec
Solderability JESD22-B102E 235°C Solder Pore Dipping 3sec
Temp Drift - L40°C =>  25°C => 125°C Per condition

2HR

SMS-51-L-SFT FS-222
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8. REFLOW CONDITION

[Temp / °C] Time from 25°C to peak<480sec Peak Temp.

260 +0/-5°C

260°C i cceeeieeeiienniiiiiiiiiiiiinecneaeteaasnctitaaanaas

217°c <...-...l.'l...l....'...ll...ll..lll..l.lllll.l...ll (AL L L R R R RN E N

zoooc “ll.lllllllllllll..l.llllllllllllllllll!llllllll.lllllllllllll‘ll

1500c ‘I.III...I..I

|

Reflow zone
60 ~ 150 sec

Pre-heating zone
60 ~ 180 sec

[Time / sec]

[unit : mm]

TO?; f03

—

0.075

9. RECOMMENDED PCB DIMENSIONS

=
I -

[SAW, X-ray Top view] [PCB, X-ray Top view]

CL..'
1]

o
(,\)
(6]
L
0.825
-0.25- :
1.4
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10. CAUTION

Moisture Sensitivity Device Caution (MSL LEVEL=2a)
1. Calculated shelf life in sealed bag : 12 month at <{40°C and <90% relative Humidity(RH)
2. Peak package body temperature : 260C
3. After bag is opened, devices that will be subjected to reflow solder or other high
temperature process must be
(a) Mounted within : 672 hours of factory conditions <30°C/60% RH, or
(b) Stored per J-STD-033
4. Device require bake, before mounting, if :
(a) Humidity Indicator Card reads > 60% when read at 23+5C
(b) 3(a) or 3(b) are not met
5. If baking is required, refer to IPC/JEDEC J-STD-033 for bake procedure
Note : Level and body temperature defined by IPC/JEDEC J-STD-020

Aluminum Pack (310mmX370mm) HIC(Humidity Indication Card)

e e HUMIDITY INDICATOR

g

®
GPAE Co, Ltd
6CDF-60A

50% @
o)
30% o

B

m
g
[rs
W
Q
€
S
T
S
a
~
-~
<
o
[}
O

Change Desiccant

Waming if Pink

e 1T

&,

I W

gy

Complies with IPC/JEDEC J-STD-033 & RoHS
N

READ AT LAVENDER COLOR
CHANGE BETWEEN BLUE AND PINK

10 to 60% RH
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LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

11. PACKING
11-1. DIMENSIONS
- Carrier Tape
P2 __ PO W Feeding Hole(DO) D1
m‘l‘ 1)
t1 ™%
slol o o O O
\ { ' ol
4 . . . " |
‘ S Y
, P1 A
2
[Unit: mm]
A B DO D1 E F PO P1 P2 t1l 2 W
1.60 2.00 @1.55 | @1.00 1.75 3.50 4.00 4.00 2.00 0.25 0.80 8.00
+0.05 | +0.05 | +0.05 MIN +0.10 | +0.05| +0.10 | +0.10 | +0.05 | +0.05 | +0.05 | +0.10
—0.05| —0.05 | —0.05 -0.10 | —0.05| —0.10 | —0.10 | —0.05 | —0.05 | —0.05 | —0.10
- Reel
A 1., ¢
(L) /\
. [ A .
E
'8
H LW
[Unit: mm
A B C D E F G H t1l 12 W
2258.0 | ¥81.0 | B13.0 50.0 2.2 7.0 30.0 35.0 1.8 1.5 9.0
+1.0 +1.0 +0.5 +0.8 +0.3 +0.5 +0.8 +1.0 +0.5 +0.5 +1.0
-0.5 -1.0 -0.5 -0.8 -0.3 -0.5 -0.8 -1.0 -0.5 -0.5 -0.5

- The product shall be packed properly not to damaged during transportation and storage.

SMS-51-L-SFT FS-222 Page 18/67 October 24, 2019



@‘«:’v‘ ISOL 2FofE
Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

11-2. REELING QUANTITY
10 inch reel : 8,000 pcs/reel

11-3. TAPING STRUCTURE
11-3-1. The tape shall be wound around the reel in direction shown below.

TOP COVER TAPE $$$$$$$
\

e Y/ CARRIER TAPE
REEL

LABEL N /

Tape Running Direction

11-3-2. BARCODE LABEL

‘ J Y
@ é]J SFHGSEBA002
- THOPY
| O 2018/08107/44 28 'aryaving

MODEL NAME BARCODE

Model Name

Reel number

@@@@

Quantity / Marking
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1-3-3. Leader part and vacant position specifications.

Vacant Components Contained Vacant Leader Part
O #0606 O O o6 606 ¢ N\ oo o8 G O O woweo ‘2 e
evo (] - CJCJM -~ - - - - DR B [0 [ == M
150mm min l 150mm min 10mm min. |

Tape Running Direction

11-4. INNER BOX(Reel Packing) STRUCTURE

Material:  Polycarbonate

Material : Polyethylene + Aluminium
Size : 310x370mm?

Material : Paper
Size: (D)290 < (W)290 < (H)42mm3
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11-5. OUTER BOX STRUCTURE
Material : Paper

SIZE(mm)
TYPE Inner Box

#

a b c

A 300 270 300 6 boxes

®
c
NI
@ @
a
SAW FILTER | //
SIDE ™ SIDE @
MODEL
<> QTY EA
USER
L/CNO.:
C/TNO.: DATE

- SIDE is the same as front side.
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12. TAPE SPECIFICATIONS
12-1. Tensile Strength of Carrier Tape: 4.4N/mm width

12-2. Top Cover Tape Adhesion (See the below figure)
- pull of angle: 0715 degree
- speed: 300mm/min.
- force: 20770g

Direction of pull off
TOP COVER TAPE

A
AN

CARRIER TAPE

AN
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13. RoHS DATA

13-1. RAW MATERIAL(EPOXY)

SG

Test Report uo. resotorrcrsavaate-stass lasuied Dty = 2018.08. 14 Page 1 of 8

NAGASE KOREA

Danam Bkdg 23F, 10 Sowol-ro
Jung-gu, Soeul
Korea

The following sample{s) was/were submitted and identified by'on behalf of the clent as:-

5G5S Flle No. 1+ AYAATB-31468

Product Name : EFOXY SHEET AZ0z0

item No./Part No. : MiA

Recelved Date » 2018. 06. 05

Test Perlod 1 2MB. 06. 05  to 2016 06 14

Test Results : For further detalls. please refer to following page(s)

565 Korea Co., Ltd.

TH-Ty

Jeff Jang / Chemlcal Lab Mgr
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report no. resototrcrsarante-siacs laguod Dets : 2010.08. 14 Page 2 ot
Sample No. + AYAA1E-31468.001
Sample Description . EPOXY SHEET A2028
Item MoJ/Part Mo. : MiA
Materlals : Epoxy Resin
Heavy Matals
Test ltems Unit Test Method MDL Results
Cadmium {Cd} mglkg With reference 1o IEC 62321-5:2013 0.5 N.D.
{Determination of Cadmum by ICP-0ES)
Lead (Pb) mag'kg With reference to IEC 62321-5:3013 ] N.D.
[Determination of Lead by ICP-OES)
Mercury (Hgh magikg With reference o IEC 82321-4:3013 2 N.D.
{Determmation of Mercury by ICP-0ES)
Hexavalent Chromiuwm {Cr WiI® mgikg With reference o IEC 62521-7-2:2017, & H.D.

determination of Hexavalent Chromium by
Colermetric Methed using UV-Vis andfar with
reference to |IEC 82321-5:2013, determination af
Chramium by ICP-0ES.

Antimony {Sb) mag'kg With reference to EPA 3052{1998), US EPA 10 H.D.
60108(1894), ICP
Tin (Sn} marikg With reference to EPA 3052(1996), US EPA 10 H.D.

E0108{1998), ICP

Test ltems. Unit Test Method MDL Result

Monchromabiphenyl mgikg With reference o IEC §2321-8:2015 ] N.D.
{Determination of PEBs and PEDEs by GC-MS)

Dibromobighenyl mglkg Wilh reference lo IEC 62321-8:2015 5 N.D.
{Determination of PEBS and PEDEs by GC-MS)

Trivramabiphenyl mag'kg ‘With reference 1o IEC 62321-8:3015 ] H.D.
{Determination of PEBRs and PEDEs by GC-MS)

Tetrabromobiphenyl mag'kg ‘With reference 1o IEC 62321-8:3015 ] H.D.
{Determination of PEBs and PEDEs by GC-MS)

Peantabromabiphenyl mgikg With reference o IEC 625321-8:32015 5 H.D.
{Determination of PEBs and PEDEs by GC-MS)

Hexabromobiphenyl mgikg With reference o IEC 62321-68:2015 B H.D.
{Determination of PEBs and PEDEs by GC-MS)

Heplabremesiphenyl malkn With reference o IEC 82321.8:2015 & H.D.
{Determination of PEBs and PEDEs by GC-MS)

Octabromobipheny mag'kg Wiith reference 1o IEC 82321-8:2015 5 H.D.

{Determination of PEBs and PEBDEs by GC-MS)

This Cocamént & Wausd by Oe Compsey Rabjsct o B General Conditions of Senics pind overssl avellsbl on mgesat of SccksEb B S0p Cwww sol o Terme-gac-Condiisrd SRaEs
and, for  siecbonc  damac decamenm webject o Tema aed Condibera for Cecoonic Documenin & sewagscommermy eedocemerciom  shope e sgscomitirmg s-decamers boms.

Anarticn W oowen 0 the Gmisien of lsbihy, irdemadcaten Snd jenisdiction iRues efired thecein. Ang holer ol INE dscumest I8 sdviied that inlsmmatien conlsined Merean sefecnd 1
Company'sn ARdings B0 ihe Sme of 8 ilemeatos caly Ead Wit e limi of Clsars ieavectiana, H sy, The Compsryn Gol resposEiBilty W ts e CHent snd this document dasa sor
sEGEN BETIEE I & IMOASCIGE from sercEisg S tedr rghis and oblgEmions usder the 5 Thin o canrat ba spcapt i fall wiNOEl prior aviEn
sppraesl of e Company. ANy ardamorasd shentos, forgery o iskificadion of 188 ConAl of SpReMrssce of this dotamaent I8 nlwefsl Snd SMEscen may be prosscuted w0 the fulem ssiest of
thah L. LSRR thare ok Arstud thei s bk ahaam I8 TRIE AT TRpGT raler Gl o the 6 pRHEL

F4H ‘ersiond T3 Thw 0w T Py v—
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report uo. resototrcrsavanie-stass lagued Dnts = 2018.00. 14 Page 3 of 8
Sample No. + AYAATE-31468.001
Item Me.JPart Mo. 1 MiA
Materials : Epoucy Resin
Test llems Unit Test Method MDL Results
Monabromabiphenyl mg'kg With reference 1o I[EC §2321-8:2015 ] N.D.
{Cetermination of PEBs and PEDEs by GC-MS)
Decabromobiphernyl mg'kg With reference 1o IEC §2321-8:2015 5 H.D.
{Cetermination of PEBs and PEDEs by GC-MS)
Monchromadiphanyl ether mg'kg With reference 1o I[EC §2321-8:2015 ] N.D.
{Dedermination of PERS and PEDE=s by GC-MS)
Dibromodiphenyl ether mg'kg With referance o IEC 82321-8:3015 =1 M.O.
{Determination of PEEs and PEBDE=s by GC-MS)
Trisramadiphenyl ether mg'kg With reference 1o I[EC §2321-8:2015 ] N.D.
{Determination of PEEs and PEBDE=s by GC-MS)
Tetrabromodiphenyl ether mg'kg With reference 1o IEC 82321-8:2015 ] H.D.
{Dedermination of PEBs and PEDEs by GC-MS)
Pentabromadiphenyl ether mg'kg ‘With reference 1o IEC 82321-6:3015 ] H.D.
{Cetermination of PEBs and PEDEs by GC-MS)
Hexabromodiphenyl ether mg'kg ‘With reference 1o IEC 82321-6:3015 ] H.D.
{Cetermination of PEBs and PEDEs by GC-MS)
Heplabromodiphenyl ether mg'kg ‘With reference 1o IEC 82321-6:3015 ] H.D.
{Dedermination of PEBs and PEDEs by GC-MS)
Octabromodiphenyl ather mg'kg With reference 1o IEC 82321-68:2015 5 H.O.
{Cetermination of PEBs and PEDEs by GC-MS)
Monabromadiphenyl ether mg'kg With reference 1o I[EC §2321-8:2015 ] N.D.
{Cetermination of PEBs and PEDEs by GC-MS)
Decabromodiphenyl ether mg'kg With reference 1o IEC 82321-8:2015 ] H.D.
{Determination of PEBs and PEDEs by GC-MS)

Phthalates

Test ltems Unit Test Method MDL Result

Dii=[ 2-athylhexyl) phthalate (DEHP) mg'kg ‘With reference o IEC 62321-8 ; 2017 , GCMS 50 H.D.

Di-butyl phthalate (DEP) mg'kg ‘With reference o IEC 62321-8 ; 2017, GCMS 50 H.D.

Banzyl butyl phihalate (BEP) mg'kg ‘With reference to IEC 62321-8 ; 2017 , GCMSE 50 H.D.

Di-isobulyl phthalate (DIBP) mg'kg ‘With reference o IEC 62321-8 ; 2017, GCMS 50 H.D.
This Socemsm W mausd by the Compsay askisct @ B Genersl Condiions of Servis pnted overssl svalsts oo meqesst or sccessbl B S dwswaos cowisnTerns-sag-Condiisrs gange
snd, for  slectoni  femear  docemsnts,  webjsct o T nd  Cordiiara  for  Dcoonic  Docoments 8 Ssw g comterwns §-doCamsnt bW o Ssse 408 Copterns s-iocemsrs o
Amsnticn B Grewn % e Gmissten of Gsbily, indsmadcation sed jerisdicion inssss Sefiesd therein. Aay holder ol tha decumear (5 sdvisd tha islameatian contsked Senean selecoe The
Company's Asdegs st e Sme of Un lisrentos caly sad Wit Be ibeits of Cilsats ieawectisra, # sy The Compary's ol resposaisiiy B t3 Bn Clant and this documsnt dass se
saoasrs patiss I B INAEECEo from sssrcaisg S e rghis and obl under the 5 This o caarat ke sscepr i fall, wihocal pror svien

sppraesl of ®w Company. ANy erdatonasd shemtos, forgery o iskifcaion of 8 Comeal of spasacEace of this docament i enbewlsl snd sMescen may be prosscuted % the fullem ssiest of
tha L. LRESRE Stharwiion Srswd tes et aln ahaan i 160 AL TRpGIT rEber Galy £o e asmEREL

A Versiond 33, Tom 0w Lien, Dongun-gu, A
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report uo. rescto1iLr-crsavante-s146s lssued Date - 2018. 06. 14 Page d of 8
Sample No. . AYAATS-31468.001

Sample Description . EPOXY SHEET A2020

Item NoJPart No. : WA

Materials : Epoucy Resin

Halogen Content

Test ltems Unit Test Method MDL Results
Bramine(Br) mg'kg ‘With reference to EN 14582:2014, IC 30 H.D.
Chiorine{Cl) mg'kg ‘With reference to EN 14582:2014, IC 30 100
Fluorine(F} mg'kg ‘With reference to EN 14582:2014, IC 30 H.D.
lodine{l) mg'kg ‘With reference to EN 14582:2014, IC 50 H.D.

NOTE: (1) N.D. = Mot detected {<MDL)

(2) mgikg = ppm

(3) MDL = Method Detection Limit

(4} - = Mo regulation

(5) Megative = Undetectable ! Positive = Detectable

(6) ** = Qualitative analysis (Mo Unit)

(T} * = a. The result of Hexavalent Chromium (Cr{V1)} iz *WD" as the result of Chromium (Cr) s *ND",
and confirmation test of Hexavalent Chromium (CSr(v1)) is not required.

b If the Chromium (Cr) content is greater than the MOL of Hexavalent Chromium (SrV1}),

confimmation test of Hexavalent Chromium (CriVvi)} Is required.

This Socamént W @ausd by the Compesy aebjsct o BE General Condimions of Serics pinokd cverssl Gvelssl on mgeset of Scoessb B S0p www s comsnTerme-gec-Condiisra gaags
snd, for  elsconic  farmar  decamenti,  mabjsct o Tema  and Cordi o B ic D AR 0 G e b bewew AgE GO P bargs
Anarticn W owwn % the Gmisten of ksbihy. irdemadicstien Sed jansdicton laRsEs cefired theren. Aag halder ol (NS dscumear i sdvibed thEr ialamatian conlskned Meren sElNCL ThE
Compargs Aadings B0 the Sme of i inlsenion caly sad witin B lmits of Clisars irawectiana, H say. The Comparg’s aol resposEiSiEy B % e DREnt snd this decumsnt dess ot
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz

3 ‘ P,
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

1

Test Report no. resoto1Lr-cTsavaa1s-3146s Issued Date : 2018.06. 14 Page S of 8

Picture of Sample as Recelved:

AYAA18-31468.001

Tals Cotement & meued by e Company ssbject o s Genenal Conditions of Service
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report wo. resotoircrsavaats-siaes

Issued Date - 2018, 0&_ 14 Page 6 of 8

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr*” /PBBs&PBDEs Testing

| Sample cutting / weighing |

| Sample Preparation |
| "
I cr
| Cd/PbiHg/Cr | FPEEs/PBDEs | |
Acid Digestion with Sample Solvent Nonmetallic Metallic
Microwave/Hotplate Extraction Material Material
I | |—'—[ |
L . Concentration/Dilution
| Filtration | of Extraction Solution Dissalving by Digesting at o
ultrasonication 150-160C sxiractian
| Solution | Residue | . | . |
| Filtration | Digestlon at Separating to Adding
| 600 by get aqueous 1,5-diphenylear
| ultrasonlcation phase bazide for color

1) Alkall Fusien !
Dry Ashing | |
| |
dissolve | pH adjustment | |
—— '
Adding

| ICP-DES/AAS | 1,5-diphenylearbazide
for color

DATA |
UV-Vis

DATA

The samples were dissolved totally at the acid digestion step of the above flow chart for Cd,Pb,Hg
Section Chief : Minkyu Park
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report no. resotoir-crsavasts-s14es

Issued Date - 2018, 06, 14 Page 7 of 8

Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Filtration

Residue

Total Digestion

ICP-AES
DATA
Major Inorganic Antimony(5h) , Beryllium(Be) , Phosphonus{P) ,
Heawy Metals Arsemic[As) etc.

This Gozamsnt @ Eausd by the Compsny Gebject m B General Condinosn of Serics printed cveresl GveliSh on egesat of Scckssbl & SHOC Cwew ol CowenTermE-Eac-Condiiera SRGRS
snd, for  electpnic  fermar  decamenti,  Gebject o Temes  and Cordi e B ic D bargs
Ansron W oewn % the Gmistsn of lshily. irdemafication snd jersdiction (suss cefired hevein. Aap haler ol (e dscumsst (8 adviied thin lalsmeatian coalsined Bareon selecni 1
Compann Aedings 51 the Gme of N isleneatos ool sad witin Be lmits of Cllsal's irawsctisra, H say. The Compang’s ok resposalsiity W % i Clant snd this document desa sor

SEGRATM BATISE I & IMAESCIGN fom sEscEing SN e rghis and oblgEoss under the 5 Thin o canrat b wEcapt in fall, wimhoEl pris eviEn
spgrovsl of T Company. ANy ersamorasd sheios, forgary ar eMifcaton of 88 conieal of spRerssce ol this docament I8 enleefsl Snd sfeacen may b presscuted W the fullem ssiest of

e Lia. UNEREE S0 i AEMSd b Fdd o GR2 A b TN IR DR AL JREG01 PElR Gl Lo D §W G

M e R R B hven-Wewe ton com EarTE

4 Viersiond 123, Tow O vabey, T8, Lo, Dongan-gu, Aryang-s, Gyeongg-sn, Kons 4
SES Monea CoLid. | o +82 10051 4508 000 ¢ =52 (0747 $508 (54 hte e scocroup by
T
e {55 (o (e . z

SMS-51-L-SFT FS-222 Page 29/67 October 24, 2019



@‘qﬁj ISOL ofof&
Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report uo. resctotrcrsavants-araes

Issued Date : 2018, 06 14 Page 8 of 8

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water{>80%) Yes

1
Hlu

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit 02 gas or 02 +Ar2 gas and start the combustion.

Dilute
the solution
(EPA30DD)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data
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Test Report no. resotoiiLr-crsavasts-s4es

Issued Date - 2018, 06, 14 Page 9 of 8

Flow Chart for Phthalate Test

Sample pretreatment ! Separation

Sample dissolved | extracted by THF

Dilute Extracted solution

Analysis was performed by GC/IMS

Data

*** End of Report ==
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Surface Acoustic Wave Filter I

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

13-2. RAW MATERIAL(PACKAGE)

SGS

TEST REFPORT FEPORT NO JP/20175111101 DATE: January 122018  PAGE: 1 OF 4
Ky DCERA C ORPORATION

1810 TAKFCHD SATEUMASENDARSH] KAGDEHIMA JAPAN

THE FOLLOWING SAMPLE(S) WAS,WERE SUBMITTED AND IDENTIFIED BYY/ON BEHALF OF THE CLIENT AS:
BFodyIAilEic Y@ Rah, BRIzt TR ELE:

SAMPLE DESORIPTION - 1-01-4 18 KY DCERA-CERAMIC A840

GLIENT REF NO

SAMPLE RECEIVED SIS 24

TESTING DATE SN2 TO 201801712

TEST REQUESTED ; SELECTED TEST(S} AS REQUESTED BY CLIENT.

HINHE ST E IRE O ERIZEVET.

TEST METHOD(S) ¢ WITH FEFEREMCE TO LATEST EDITION OF IECE2321 FOR RaoHS § SUBSTAMCES.
SREE OTHER CHEMICALS WERE TESTED BY EACH APPROPRIATE METHOD.

FoH 56990 0T 00 714 12 $FER DIECE 232 1 R #MLELE.
THREADIEFERE IO TREATRIZREZFET SIFETLELE.

TEST RESULTLS) ; PLEASE REFER TO THE NEXT PAGE(S).
SR HTFOA—LEl#RBMELET .

NI ZEIN

Yukihire Ouchi / Quality hhn-:lr
SGS Japan Inc., Chemical Laboratory

YEP East Towear 12F, 134 Godo-c '|r Hodogaya-ku Yokaohame 240-0008, Japsn
A0 45 330 1900 f +81100 45330 1108 LIAL: wwew:jp.sgs.com
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Surface Acoustic Wave Filter S

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

TEST REPORT REPORT MO, JPA2017/111101 DATE: January 122018 PAGE: 2 OF 4

KYDCERA CORPORATION

1810 TAKFCHD SATSUMASENDALRSH] KAGDSHIMA JAPAN

TEST RESULT(S)

TTENTS) UNIT _ RESULT WETHOD INET/PLAGE MDL_
CADMILM{Cd} mg/kg MO ECA2321-5 2013 KCP-CES 2
LEAD(PE} me’kg M. ECH2321-5 2013 KP-CES 2
MERCURY{Hg! me/kg MO ECA2321-4 2013 KCP-CES 2
CHROMIUM VECAVI) m/kg MO EECE2321-7-1: 2015 VIS 2

NOTES mg kg = ppm N.D. = Not Detected. INST. = INSTRUMENT, MDL = Methad Detegotion Limit

REMARF: Test process and/or sxprescion of test result haes been specifed by clEnt
The gontent of Gl V1) hax been caloulated with regard to the sampls weight ac specified by chsnt

o wvailabin on recust ar
: @ iSRS W

oaasitin al hitpaSarwm sge com. AHention =
1 Fopon refer ook 1D W) SAMRESYE) T
o larsd Calon o e £oAkind 51 @

JP

YEP Eaat Tower 12F, 134 Gooo-chi Hodog aye-ku Yoknhama 240-0006, Japsen
100 45 330 17100 f +E1I00 45330 1108 LAL: wwew.jp.295.00m

Merrber of the 565 G Gonsih Gardrals da Suradlgnce
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

TEST REPORT REPORT NOL JP/2017/111101 DATE: January 122018  PAGE: 3 OF 4

KY DCERA CORPORATION

1810 TAKFCHD SATSUMASENDAL SHI KAGOSHIMA JAPAN

S##70—Fv—| MEASUREMENT FLOW CHART

I BRMERCELTHEER S ABLTLET.

Tha sampls was dissalved / descompozad totally by scid pre-conditsoning method according to below flow chart
2)Cd. Po, Hg. Cr. CriML PEB/PEDE

4748 M4 F Name of the person in charge of measurament B | BT Satoko Oikaaa
AT WHEF Mame of the person responsble for measurement X5 B % Mayum Otani

[ A uF42T - FHR{K Cutting: Preparation ]

i | i | | i |
Sampls messursment Sampls measurameart Sarmpls measuramert
Gl TR L [ PO ——— R . B
Desompaositon under dossd’ open systsm Eﬁm::::‘if:ﬂ:‘: rﬂl‘i:lrm and

(HWO, HCL HF, ata)

: | !

48 Filtration | wH- Bl RS -RR
.l Coaling ~Filtra tion Cancantraton® Dilution
] | il | ¥
Salutian Reidus

LT -Fb VA N -p HE
Add dphery lcarbands -

FILA M pH adustmant

Alkal fumsan

L i l 1 l ¥

ICP-DES ICP-MS AAS | ] U Vis | | GL/MS |

Hodegaya-ku Yokohama 240-0005, Japsen
] LIAL; wvwwyjp.sig5.00m
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LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

TEST REPORT REPORT NO. JP/2017/111101  DATE:January 122018 PAGE: 4 OF 4

KYOCERA CORPORATION

1810 TAKI-CHO SATSUMASENDAL-SHI KAGOSHIMA JAPAN

SAMPLE IMAGE

<END>

T Tt Mapcrt in sacd by $ Corpuany uader #3 Germeal Corndtces of Sendce parias ovartenl or snvalatin on recpaset ascd scesssitin af Irlpdwaw scs corm. Allertion % drven

10 1 dad00 of LalHty SO0MINFIOXI0N ANS ANSI0000 G506 00001 Lhercn. LVoSs OROrwie SH08 1O (RCES 0w 1 trés Tast Fopor ofor onky 10 1% SANEESIE tosled

Tt Test Fapon carnol D9 Moproduced deopl #f UL MONUT (o agroal of I COmpany: ATy Unncioad aleasen, Argery of WEoabon of U Conent 3 Mpaliiioe o

ol i m-amooﬂ sunwmmx Ty may b prosecutin 19 the ket odint of 1ha i
) 2o, ,rm. -ux\\ul~f|61T{' VA A At

LOREWEMHLOZVIRD, Jman SRR, KA
LET. Somkiidsam—gn. f

CLAL A A \le llll
""’l -lt 'ukh‘h 2 L2 IS
2y

| YBP East Tower 12F. 134 Godo-cho Hodogaya-ku Yokohama 240-0008, Japan
[t 481045330 11007 +81(01 45330 1108 UARL: VWP, 55.c0m

Hermtne of he SES Grow Gooete Ghrdrsle on Suredance|
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

13-3. RAW MATERIAL(LT WAFER) _
Féfueston’

Please Contaft with SGS

www.sgs.cagl.tw
A =
Test Report no.:ceroinasiza Date : 2017/11/01 Page: 10f9
Shin-Etsu Chemical Co.,Ltd. R

13-1,Isobe 2-chome, Annnaka-Shi, Gunma, Japan

The following samples was/were submitted and identified by/on behalf of the applicant as :

Sample Submitted By : Shin-Etsu Chemical Co. Ltd.
Sample Description s BLF

Lot No 1 79399A

Composition :  Lithium Tantalate

Sample Receiving Date : 2017/10/26

Testing Period : 2017/10/26 TO 2017/11/01
Test Requested

(1) As specified by client, with reference to RoHS 2011/65/EU Annex Il and amending Directive (EU) 2015/863 to
determine Cadmium, Lead, Mercury, Cr(V1), PBBs, PBDEs, DBP, BBP, DEHP, DIBP contents in the submitted
sample(s).

(2) Please refer to next pages for the other item(s).

Test Result(s) : Please refer to following pages.

Conclusion . (1) Based on the performed tests on submitted sample(s), the test results of Cadmium, Lead,
Mercury, Cr(VI), PBBs, PBDEs, DBP, BBP, DEHP, DIBP comply with the limits as set by
RoHS and amending Directive (EU) 2015/863.

Trow@han
Signed for a

Chemical Laboratory - Taipei

Toes socument i eweed by the Company subyect to tx Genenl Condtion of Servce prmied ovetesr, avalssa on regues of scceasbe at
and, for electrone format documenss, sutpect %o Terma and Condmons for Ewcosee Documarts st Amerton 2
dexven to the kmraton of kaddty, rodemnAcaton and rodction rsues defned theran Any holder of %z documenm @ avised thae mformation contenes hateon sesects the Cormpeny's
frchrgs ot the trrm of d3 roervention coly and wetten tha bt of chent s ratruction, d wry. Tre Compuey's 2o responatesy i % its Chart and tha cocument Joss 7ot £oorassie Dertes
2 4 tarmecyon from esarcmeng el thar nghes and cobgations unde® fha Tansaction documerex. This documen cnnct te reprosuces, acept N b, wiitout pnce wirsen sperovel of the
Compary. Aoy tnesthorued aterancn fosgery o lsadicaton of he comers o azpearsnce of thes documert i urkewisl snd offerders may be prasscaned to e fulest extert of the Bw
Unigex cthermwan 3wed the s shown 0 Fox fest seport sefer only to the sempiele) toses

s | 3% W oy 2 Fosd, Newe Tapm bebarmd Pk, W W Datsct New Tape Sty Tasvn B2 HATER LA ORE S 2o
2 BTy W20 XD e ag twy

Namter of e SGS Group
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

TESt Repnr[ Mo. : CE/2017/A5173 Date : 2017/11/01 Fage:2of8

Shin-Etsu Chemical Co. Lid. L WTTR MY o
13-1,lsobe 2-chome, Annnaka-5hi, Gunma, Japan

Test Result(s)
PART MAME No.1 . WAFER
Test ltem(s) Unit Method MOL R:::" Limit
Cadmium (Cd) mg'kg |(With reference to IEC 62321-5 (2013} and 2 n.d. 100
performed by ICP-AES.
Lead {Pb) mog'kg |(With reference to IEC 62321-5 (2013} and 2 n.d. 1000
performad by ICP-AES.
Marcury (Hag) mg'kg |With referenca to IEC 62321-4 (2013) and 2 n.d. 1000
performed by ICP-AES.
Hexavalant Chromium Cri\1) mg'kg |With referanca to IEC 62321-7-2 (2017) and B n.d. 1000
performed by UV-VIS.
Sum of PBBs mg'kg - n.d. 1000
Monobromobiphenyl mg'kg 5 n.d. -
Dibramobiphanyl mg'kg 5 n.d. -
Tribromobiphenyl ma'kg 5 n.d. -
Tetrabromobiphanyl ma'kg 5 n.d. -
Pentabromaobiphenyl ma'kg 5 n.d. -
Hexabromobiphanyl magikg 5 n.d. -
Heptabromobiphanyl mg'kg 5 n.d. -
Octabromobiphanyl ma'kg 5 n.d. -
Monabromaobiphenyl ma'kg 5 n.d. -
Decabromaobiphanyl mg'kg |With reference to IEC 62321-6 (2015) and 5 n.d. -
Sum of PBDEs mg'kg |performed by GC/MS. - n.d. 1000
Monobromodiphenyl athear mg'kg 5 n.d. -
Dibromodiphany| ether mg'kg 5 n.d. -
Tribromodiphenyl athar mg'kg 5 n.d. -
Tetrabromodi phany| ether mg'kg 5 n.d. -
Pentabromaodiphenyl athear mg'kg 5 n.d. -
Hexabromodiphanyl ether mg'kg 5 n.d. -
Heptabromodiphanyl ether mg'kg 5 n.d. -
Octabromodiphenyl ether mg'kg 5 n.d. -
Monabromodiphenyl ether magikg 5 n.d. -
Decabromaodiphanyl ether mg'kg 5 n.d. -

wan M Foad, Hew

T incievirmnd Park, Wi K G, P Tazpm oy, Toswenn (8 175 AR 0 ST 55 o
SR I W T

Manter of the 365 Group
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

Test Repﬂr[ Mo. : CE201T/AS173 Date : 2017/11/01 Page:3of9

Shin-Etsu Chamical Co.,Lid. L LRy o g
13-1,lscbe Z-chome, Annnaka-5hi, Gunma, Japan

Result
Test em(s) Unit Method MOL Hn': Limit
BBF (Butyl Benzyl phthalate) mglkg |With reference to IEC 62321-8 (2017). 50 n.d. 1000
({CAS Mo.: B5-6B-T) Analysis was parformed by GC/IMS.
DEP (Dibutyl phthalate) (CAS maikg |With reference to IEC 62321-8 (2017). 50 n.d. 1000
Mo.: B4-T4-2) Analysis was parformed by GC/IMS.
DEHP (Di- (2-athylhexyl) mgikg |With reference to IEC 623218 (2017). 50 n.d. 1000
phihalate) (CAS Mo.: 117-81-T) Analysis was parformed by GC/IMS.
DIEP (Di-iscbutyl phihalate) [CAS | mglkg |With reference to IEC 62321-8 [2017). 50 n.d. 1000
Mo.: B4-68-5) Analysis was parformed by GC/IMS.
Halogen-Chilerine (Cl) mgikg |With reference to BS EN 14582 (2016). 50 n.d. -
(CAS Mo.: 22537-15-1) Analysis was parformed by IC.
Halogen-Bromine (Br) mg'kg |With referenca to BS EN 14582 (2016). 50 n.d. -
(CAS Mo.: 10097-32-2) Analysis was parformed by IC.
Antimony (Sh) maikg |With reference to US EPA 3052 (1996). 2 n.d. =
Analysis was parformed by ICP-AES.
Berylium (Be) mgikg |With reference to US EPA 3052 (1996). 2 n.d. -
Analysis was parformed by ICP-AES.
Note :
1. mg'kg = ppm ; D.1wi%% = 1000ppm
2. MDL = Method Detection Limit
3. n.d. = Not Detected = less than MDL
4. " - " = Mot Regulated
T=m smzurma=i m mausd by tha Comezary subase in fa Genamld Conddiom of Sarycn somied oveeimr, e ndsbm on squene o0 scceaakm ot
s, for ll:l-: i formun docomans, sutpect o Term and Concinone for Escerone Documasta i Amanien a
d tharmn. Ary holder of tha documam o s tae imlormaios contarsd beseon sefecia ta Company’'s
erru-:l ta n—.--\.--m:-crr.a-m to Lrruta of oot o | mrry. Tiha Cosnpsa—ry's anis rsponsisiey o & i Chent and tha domurment doss nof sonstris parbe s
h =3 umda' =8 TEnscies decumerm Tha decumam cantoi oe rasmosuces ascept noiul weitoui proe e sporoval of tha
Company. Any unssthoromd llrrm o .r. o islaricaton of the conient o sppaenncs of thn documant o unlew®ul srd offenden may Be prosscused to the fullest sxtent of the
Usbana cthararam s tom meEcks showe 1 sha teat separ seter onky to the sam pein e
L-r_r ‘i-al: mll:l e ‘l"'.'u w Ku Demtect, P Taapa Sy, Taownn (& X HREF L SEE 5 0P

SO O b
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Surface Acoustic Wave Filter

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SFXG45BU702

Test Report no.:cenoirmasiza Date : 2017/11/01 Page:40of9
Shin-Etsu Chemical Co.,Ltd. LRl ol
13-1,Isobe 2-chome, Annnaka-Shi, Gunma, Japan
Analytical flow chart of Heavy Metal
These samples were dissclved lotally by pre-cenditioning method according to below flow chart. ( Cr'** test method exduded )
®  Technician : JR Wang
®  Supervisor. Troy Chang
[ Cutting - Preparasion |
v
| Sample Measurement I
[
! PbiCditg | ce*
v v
I Acid d with me /h I
‘ | Non-metal | | Metal |
| Fitration | ABS | PC/PVC | Others v
T Bailng water
¥ 1 Dissolving by Digesting a T
| Sdusion ] | Residue | utrascrication 150~160C
‘ ‘ Codl, fiter
‘ digy through
1) Akalifusion Digesting at 60T Separating to get fiter
2) MClio dissa by ul icati g phase *
! ‘ Add diphenyh
= | carbazide for color
I pH adjustment I = 1‘“"""
‘ 5 Measure the
Add dphenyl-carbazide for absorbance at 540
color develcpment nm by UV-VIS
v
Measure the absorbance at
540 nm by UV-VIS
Toes cocarment i mased by the Comoer y sutecs to ts Genersl Condticrx of Serven peemted oversmes, avadetsin on regumst or sccesadsm ot
g, for sectroex format documernes, xubpect o Terma and Concons for Emcyorsc Documents ot Amerton &
drram 10 the kmnston of katdty, ndermAcston and joradchon e defoed Heren hokder of tha docamerDn o ssvomes ther istormastion contanes haseos sedects the Compesy's
*o Comgaery's scie reaponadeioy b 5 it Chert snd tha cooument coes not aoretste searbes

finckngs a the term of 42 mmersentan crly and witen tha brreta of chent s aeructon, i amy
% 8 turmachon from avercieng afl ther ngfex and cobgetions usder 1he Tansaction documenta Tha document cnsat b reseocuced, excapt 1t wWithout price wirmen speeovel of the

Corpuany. Any unscthoroed steston, fosgery o lshrcaton of the comere or sppesrance of tha docurent o unkewis snd cffecders may be prosecused to the fullest extet of the ew
Urieas ctharwan xtrted foa resuis showe n tha feat seport sefer only in the sempleta) tenec

7% Wu Coyamn M Flomd, New Topm bxtaml Park. W K Datnct. N Tape Cty, Tasean RLUESRERE LR MEE S W a9
B ¢ v = e 1% ~ X

Number of e SGS Group
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

Test Repnrt Mo. : CE/Z01T/AS173 Date : 2017/11/01 Page:50f 9

Shin-Etsu Chemical Co.,Lid. LT TRy o
13-1,lscbe 2-choma, Annnaka-5hi, Gunma, Japan

These samples were dissolved iofally by pre-conditioning method according to below flow
chart.

B Technician: JR Wang
B Supervisor: Troy Chang

Flow Chart of digestion for the elements analysis performed by ICP-AES

| Cutling / Preparation |
¥

| Sampls Measuremeant |

¥
Acid digestion by switable acid depanded on
differant sample material (as balow &ble)

=1

| Solution | | Residua |
1} Alkali Fusion
l 2} HCl to dissolve
| ICP-AES |
Steel, copper, aluminum, sokder Agua ragia, HNOa, HOL HF, HeO=
Glass HMOsHE
Gold, platinum, palladivm. ceramic Agua regia
Silvar HMOs
Plastic Hz50,, HaOe, HNOs, HCI
Othars Added appropriate reagent 1o tofal digestion

T Siocumant i awed by the Comzany subsect tota Genand Condition of Sarvce prmied ovesies®, sesdebin on regums o scossadsie ot

anc, for mectrone dooma docomaenss, musqect o Term and Concmons for Emecroe Docuomanta ot Eoatiz a
mmrabon of katdsty, mdemnfceion and prmdciion o defned theren. Any holder of tha docamans o achvomd that inlomaios coniened hessan mdecta the Company'

= tha trrm of s reersenbon only s anthen tha e of m, il mry lI'-l Comparry's iois maponuieiey o o ris Cant and tha doourant doas not mosasrie parms

= reacEon fromm assrcmng all ther nghts and chkgatona un n docamaens. Tha document cannoi be esrocuced, sxcept n fal, wiihout pror witsen speroval of the

Company. Ay unasthar ateraon botgery ot tearcatos o e o anpa of thn Socumant m unbraul snd offenden —ay be prosecres o she hulesi et of the

Usbana cthararam s tom meacks showe n sha teat separ seter onky to the sam pein e

wyan 8 Fiosd, Hewe Tupss inckeairml Park, W Ku Daiec, Pars Taps Sy, Tasven (S LB ARERLERSE 5 0 HaS
23 38 il W RO b

Manter of he 565 Group
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

Test R&pﬂl‘t Mo. : CE/201T/A5173 Date : 2017/11/01 Page:Gof 8

Shin-Etsu Chamical Co. Lid, L LRI ER T I )
13-1,lsobe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart - Halogen

L] Technician: Rita Chen
] Supervisor: Troy Chang

Sample pratreatment /| Separation

}

Waighting and pufling sample in call

:

Oxygen Bamb Combustion / Absorpbion

Dilution to fixed voluma

!

Analysis was parformed by IC

Tt ciocurmant i aeed by the Compa g subect toita Senand Condiittorm of Serece prmied csies, svasiabin on regoms o scosaadksie ai
anc, ‘o mlectrone dormad docomanss, susct @ Tanm and Concrmons for Emcronc Docomanta i Amacim a
demvs to she boRaton of basdty, noemnocebon and jormdoton mues detned Samn hoider o T docoITE I o @cvmes thas mlormates coniares heteos e decis tha Compaty'a
Arrhimgn o tha bma el da rarsenbon el ans wctten tha b of sy mructes, f oy, (e Compery ‘s o mmpennhiey oo e O sk asd sha soousant soan s monaeie saras
o a T rEecson from ssercmng all ther nght and chgatona unde: the Tenasctcn docaomena. Tha document cnnci e merocuced, sacept N fal, wihout pror witsen speroval of the
Company. Amy unacthonoed steeeon, forgery o inafcaion of e Comiers o acpasrence of e Soossastt muskrssl and offandat —ay be prosscused to she ok satem of the ey
nlana cthareran st ks ahows N tha tead cepert eier only to the zampein s

1 | 2= Vo Compamn % Ficm, e T irckeairind Pk, Wi Ko Diniic, v Taipas Sy, Taawen (475 ARG L8 BEES 000

L= i 1 e 0 OWW RO
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Test Report no.:cenoiiasiza Date : 2017/11/01 Page:70of9

Shin-Etsu Chemical Co.,Ltd. L LR iie oy
13-1,Isobe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart - Phthalate

®  Technician: Andy Hsu
@ Supervisor: Troy Chang

[Test method: IEC 62321-8]

Sample pretreatment/separation

|

Sample dissolved/extracted by THE

:

Dilute Extracted solution

'

Analysis was performed by GC/MS

Thex socumant (s cavsed by the Company subect 1o ts Genersl Condticrn of Servien peemed overes. svadetsio on regeess: o =t
g, for sectronic dormat documents, autyect 3 Terma and Concmons for Elscyorsc Documents st Amettcn 3
deamen t e kmeatan of kebty, rdemnAcaion sxd fradction s defned harmn. Ay holder of $ha documart & savmed tht iaTmaticn, contaned heeon redects the Company s
finchngy o the trvm of ta rhersanton caly and withen the lrmsts of caeet s ravucton, d ey, [ Compery's sois roponeteiey o 5 s Chent and tha Socument doas 70 mOnetste Sarbes
20 3 trarmacscn from ewercmeng el ther nghex and chibgetions urder the Tanacton documente. Tha document cnsot Se nesrocuces, excapt 0l withaut pnor wimsen approvel of the
Cormpany. Any unacthorumd sterascon, forgery o isafcaton of the conters or spoesmnce of ths Socumest i unkewisl and offasders =ay be prosecused to i fullert extent of the Bw.
Urbaax stherwan saned the rexuds shown n tha leat report sefer only to the sampleta) teaved

= \m.wm *® Fosd, Mew Tagm bncamel Pk Wit Dnenc Noowr Tagpm Cty, Tasan R LT ANER LA WEE = Wopos
OO ISR LY

Numiter of he SGS Group
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

Test Report no.:ceroiasiza Date : 2017/11/01 Page:8of 9

Shin-Etsu Chemical Co.,Ltd. L BRIl o
13-1,Isocbe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart - PBB / PBDE

®  Techmcian : Yaling Tu
W Supervisor: Troy Chang
First testing process —» |
mlml SCreen process ssss
Confirmation process = «» l
| Sampie pretreatment |

'

Screen analysis | E
lIlllllllllllllll'llllllllllllllll.;

v

Sample extracton /
Soxhlet method
T
v

Concentrate/Dilute
Extracted solution
T
v
| Filter |
T
v

| GC/MS |

Sample I
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Surface Acoustic Wave Filter SFXG45BU702

LTE B66 DPX-TX 1745MHz 3 o L
LTE B66 DPX-RX 2155MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

Test Report no.:cenoiasiza Date : 2017/11/01 Page:90f9

Shin-Etsu Chemical Co.,Ltd. L LAl P liiingy o
13-1,Isobe 2-chome, Annnaka-Shi, Gunma, Japan

* The tested sample / part is marked by an arrow if it's shown on the photo. *

CE/2017/A5173

** End of Report **
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Surface Acoustic Wave Filter

LTE B66 DPX-TX 1745MHz 1 axidxod MES EMT gD,
LTE B66 DPX-RX 2155MHz {8 2 XFRO| DA AR HPRELICH
180806
13-4. RAW MATERIAL(GOLD WIRE)
Test Report No. SHAEC1818655211 Date: 24 Aug 2018 Page 1 of 23

TANAKA ELECTRONICS {(HANGZHOQOU) CO. LTD.

F1 AREA, WEST NO.19 STREET, NORTH NO.10 STREET, HANGZHOU ECONOMIC&TECHNOLOGICAL
DEVELOPMENT ZONE,HANGZHOU

The following sample(s) was/were submitted and identified on behalf of the clients as : Au Bending Wire

SGS Job No. : SP18-028471 - SH

Date of Sample Received : 17 Aug 2018

Testing Period : 17 Aug 2018 - 23 Aug 2018

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion - Based on the performed tests on submitted sample(s), the results of Cadmium,

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BEP), Dibutyl
phthalate (DBP) and Diiscbutyl phthalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/EU.

When tested as specified, Dimethyl fumarate(DMF) content of the submitted
sample comply with Commission Regulation (EU) No 412/2012 and Entry 61 of
Annex XVIl of REACH Regulation (EC) No 1907/2008

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

/Ignw% Y00

Jenny Yao
Approved Signatory
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Surface Acoustic Wave Filter
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out

SFXG45BU702
Version ;: 000

Test Report No. SHAEC 1818655211

Test Results :

Test Part Description :
Specimen No. 5G5S Sample ID Description

SN1 SHA18-186552.005 Golden metal wire
Remarks :

(1) 1 mg'kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3} ND = Not Detected [ < MDL )

(4) "-" = Not Regulated

RoHS Directive (EU) 2015/863 amending Annex || to Directive 2011/65/EU

Date: 24 Aug 2018

Page 2 of 23

IEC

Test Method :  With reference to IEC §2321-4:2013+AMD1:2017, IECE2321-5:2013, IECE2321-7-1:2015,
62321-6:2015 and IECE2321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS.
Test ltemis) Limit Unit MDL o5
Cadmium (Cd) 100 mgkg 2 ND
Lead (Pb) 1000  mgkg 2 ND
Mercury (Hg) 1000 mgkg 2 ND
Hexavalent Chromium (CrivI))~ - pgcm® 0.10 ND
Sum of PEBs 1000 mgkg - ND
Monobromobiphenyl - mgkg 5 ND
Dibromobiphenyl - mgkg 5 ND
Tribromobiphery - mgkg 5 ND
Tetrabromobiphenyl - mgkg 5 ND
Pentabromobiphenyl - mgkg 5 ND
Hexabromobiphenyl - mgkg 5 ND
Heptabromobiphenyl - mgkg 5 ND
Octabromobiphenyl - mgkg 5 ND
Monabromobiphenyl - mgkg 5 ND
Decabromobiphenyl - mgkg 5 ND
Sum of PEDEs 1000 mgkg - ND
Monobromodiphenyl ether - mgkg 5 ND
Dibromediphenyl ether - mgkg 5 ND
Tribromodiphenyl ether - mgkg 5 ND
Tetrabromodiphenyl ether - mgkg 5 ND
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Surface Acoustic Wave Filter
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out

SFXG45BU702
Version ;: 000

Page 3 of 23

Test Reporl Mo. SHAEC 1818655211 Date: 24 Aug 2018
Pentabromodiphenyl ether - mgikg 5 ND
Hexabromodipheny! ether - mg'kg 5 ND
Heptabromodiphenyl ether - ma'kg 5 ND
Octabromodiphenyl ether - ma'kg 5 ND
Monabromodiphenyl ether - maglkg 5 WD
Decabromodipheny! ether - mgikg 5 ND
Di-butyl Phthalate (DEF) 1000 malkg 50 ND
Benzyl Butyl Phthalate (BEP) 1000 malkg 50 MWD
Di-2-Ethyl Hexyl Phthalate (DEHF) 1000 molkg 50 ND
Diisobutyl Phthalates (DIBF) 1000 malkg 50 ND
Motes
(1)The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series
http:/herww cenelec.ewdyniwww F7p=104:30:1742232870351101:::F5P_ORG_ID,FSP_LANG
_ID:1258637 25
(2)* = a. The sample is positive for Crvl if the Crvl concentration is greater than 0.13 pgicm®.
The sample coating is considered to contain Cry|
k. The sample is negative for Crvl if Crvl is ND (concentration less than 0.10 pgfcm®). The
coating is considered a non-Crvl based coating
¢. The result between 0.10 pgicm® and 0.13 pg/cm? is considered to be inconclusive -
unavoidable coating variations may influence the determination
Information on storage conditions and production date of the tested sample is unavailable
and thus Cr(V1) results represent status of the sample at the time of testing.
Element{s)
Test Method - With reference to US EPA Method 3050B:1596, analysis was performed by ICP-OES.
Test ltemi(s) CAS NO. Unit MDOL o05
Beryllium (Be) moglkg 5 MO
Berylliumn oxide (BeQ) + moglkg 15 MD
Antimony (Sb) mglkg 10 MD
Anfimony trioxide (Shz0x)+ mglfkg 12 MND
Arsenic (As) mg'kg 10 MND
Diarsenic trioxide (As20a) + 1327-53-3 moglkg 10 MO
Diarsenic pentacxide (4s204) * 1303-28-2 moglkg 10 MD

Motes :

(1) * Calculated concentration of BeO is based on the identified Be
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Surface Acoustic Wave Filter

LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

SFXG45BU702

Test Report

Mo. SHAEC 1818655211 Date: 24 Aug 2018 Page 4 of 23

Calculated concentration of Sbz0s is based on the identified Sb
Calculated concentration of diarsenic pentaoxide and diarsenic trioxide are based on the identified

arsenic and le

Halogen

ad

Test Method - With reference to EN 14582: 2016 | analysis was performed by IC.

Test ltem(s)
Fluorine (F)
Chlorine (CI)
Bromine (Br)
lodine (1)

Oroanici i

Unit  MDL G207

ma'kg 50 ND
mg'kg 50 MD
magfkg 50 ND
ma'kg 50 ND

Test Method - With reference to 150 17353 2004 with carbamate, analysis was performed by GC-MS.

Test ltemis)
Tributyl tin (TBT})
Dibuty tin (DBT)
Dioctyl tin (DOT)
Tripropyitin (TFT)
Bis(tributylting cxide (TBT

Motes :

Unit  MDL 005
mg'kg 0.02 MD
magfkg 0.02 ND
mgfkg 002 NDO
ma'kg 0.02 ND

O}« mg'kg 0.02 MD

(1) *Calculated concentration of TBTO is based on the identified TET.

Paolychlorinated Naphthalenes (PCNs)

Test Method - With reference to US EPA B0OB1B: 2007, analysis was performed by GC-M5

Test ltemis) LUnit MDL a05
2-Chlorinated Naphthalene ma'kg 5 ND
1,4-Dichlorinated Naphthalenes mg'kg 5 MD
1,5-Dichlorinated Naphthalene mag'kg 5 ND
1,2-Dichlorinated Naphthalene mgfkg 5 NDO
1,8-Dichlorinated Naphthalene ma'kg 5 ND
1,2,3-Trichlorinated Naphthalens mg'kg 5 MD
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

Test Repﬂﬂ Mo. SHAEC 1818655211 Date: 24 Aug 2018 Page 5 of 23
Jest fem(s) Unit MDL g+

1,2,3 4-Tetrachlorinated Naphthalene mg'kg 5 WD

1,2.3 4 6-Pentachlorinated Naphthalene magkg 5 ND

Octa-chlorinaed Naphthalene mg'kg 5 ND

1-Chiorinated Naphthalens mg'kg b WD

Short-chain Chlorinated Paraffin (SCCP) and Medium-chain Chlorinated Paraffin (MCCP)

Test Method :  With reference to US EPA 3550C: 2007, analysis was performed by GC-ECD [ GC-NCI-MS

Test ltemi(s) Unit MOL o005
Short-chain Chlorinated Paraffin (SCCP) (Cae-Cas) mglkg 50 ND
Medium-chain Chlorinated Paraffin (MCCF) mglkg &0 ND
[CM—CW]

Red Phosphorus

Test Method : 5G5S in house method{SHTC- CHEM- SOP -342-T}, Analysis was performed by ICP-OES and
Pyrolysis-GC/IMS

Test ltem(s) Unit MDL 005
Red Phosphorus mg'kg 500 ND
Motes :

For Positive result, the testing result is based on the worst-case scenario, and confirmed by
Pyrolysis-GC-M5.

Tetrabromobisphencl A (TBBP-A)

Test Method ©  With reference to US EPA 3540C: 1996, analysis was performed by GC-M3.

Test ltemi(s) Unit MDL oos
Tetrabromobisphenaol & (TBBP-A) ma'kg 10 MD
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Surface Acoustic Wave Filter

LTE B66 DPX-TX 1745MHz
LTE B66 DPX-RX 2155MHz

1.8x1.4x0.52mm> 8pin lay-out Version : 000

SFXG45BU702

Test Report

Mo. SHAEC1818655211 Date: 24 Aug 2018 Page & of 23

PVC {Polyvinyl chloride)

Test Method -

Test Item(s)
PVC

Notes :

In-house method (SHTC-CHEM-S0P-115-T), analysis was performed by FTIR/HATR.

CAS NO. Unit DL [

9002-86-2 - - MNegative

(1) Megative=Undetectable Positive=Detectable

Commission Regulation (EU} No 41272012 and Entry 61 of Annex XVl of REACH Regulation (EC} No

1907/2006 - Dimethy| fumarate(DMF)

Test Method -

Test ltem(s)

Dimethyl fumarate(DMF)

Bisphenol-A

Test Method -

Test ltem(s)
Bisphenol-A

Solvent extraction, analysis was performed by GC-M5.

Limnit Unit MOL 05
0.1 mg'kg 0.1 ND

With reference to US EPA 3550C: 2007, analysis was performed by HPLC-DAD-MS.

Unit DL &5

mg'kg 1 ND

Polychlorinated Terphenyls (PCTs)

Test Method -

Test ltemi(s)
Aroclor 5432
Arpclor 5442

With reference to US EPA B0B24A: 2007, analysis was performed by GC-MS

it MDL 005
mag’kg 5 ND
mg'kg 5 ND

Hexabromocyclododecane (HBCDD)

Test Method

|r|‘|‘"

With reference to IEC 62321:2008, analysis was performed by GC-MS.

gL
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Surface Acoustic Wave Filter SFXG45BU702
LTE B66 DPX-TX 1745MHz
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Test R&pCII'T Mo. SHAEC15818655211 Date: 24 Aug 2018 Page 7 of 23
JTest tem(s} Unit MDOL 05
Hexabromocyclododecane (HBCDD) mag'kg 10 ND

Polychlorinated Biphenyls (PCBs)

Test Method - With reference to US EPA B0B2A: 2007, analysis was performed by GC-MS

Test ltemis) CAS NO. Unit MDOL 005
24 4 -Trichlarebiphenyl (PCE 28) T012-37-5 mgky o0& MO
2,25 5-Tetrachloro-biphenyl (PCB 52) 35693-99-3 mg'kg 05 MO
2.2' 4 5 5_Pentachloro-biphenyl (PCB 101} 37680-73-2 mgkg 0& MD
2,34 4" 5-Pentachlorobiphenyl (PCE 118) 3150800-6 mgky o0& MO
2.2' 34 4" 5'-Hexachloro-biphenyl (PCB 138) 35065-28-2 mg'kg 05 MO
2.2' 4 4" 5 5'-Hexachloro-biphenyl (PCB 153) 35065-27-1 mgika 05 MD
22' 344" 5 B -Heptachlorobiphenyl (PCB 180) 35065-29-3 mg'ky o0& MD

Phthalates Content

Test Method - With reference to IEC §2321-8:2017, determination of phthalates by GC-MS.

Test Hem(s) CAS NG Unit MDL 0os
Diisononyl Phthalate (DINF) 28653-120 mgkn 50 ND
/68515-48-0
Di-n-pentyl Phthalates (DnPP) 131-18-0 mgkn 50 ND
Di-n-octyl Phthalate (DMOP) 117-84-0 mgyky 50 MND
Diisodecyl Phthalate (DIDF) 26761-40-0 mg'kg 50 ND
/68515-42-1
Dihexyl Phihalates (DnHP) B4-75-3 mg'kg 50 ND
1.2-Benzenedicarboxylic acid, di-C7-11-branched and 6E515-42-4 mg'kg 50 ND
linear alkyl esters(DHMUP)
Bis(2-methoxyethyl) Phthalate (DMEP) 117-82-8 mgkn 50 ND
Diisoheptyl phthalate (DIHP) 71888896 mgyky 50 MND

Test Method ©  With reference to CEN/TS 15988:2010, analysis was performed by LC-M5.
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Perfluorooctane Sulfonates (PFOS)™ 1000 mgika 10 ND
Perfluorooctancic Acid (PFOA) - mg'kg 10 MWD
Motes :

(1} Max. limit specified by commission regulation (EU) Mo. 75772010 amending regulation (EC) No

B50/2004.
(2} * PFOS refer to Perfluorpoctanesulfonic acid and its derivatives including Perfluoroctanesulfonic acid,

Perflucroctane sulfonamide, N-Methylperfluoroctane sulfonamide, N-Ethylperflucroctane sulfonamide,
M-Methylperfluoroctane sulfonamidoethanol and N-Ethylperflucroctane sulfonamidoethanol.
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ATTACHMENTS
Pb/Cd/Hg/Cr**/PBBs/PBDES Testing Flow Chart

1) Mame of the person who made testing: Mena Jin/Gary Xu/ Xiaclong Yang/Sielina Song

2) Name of the person in charge of testing: Jan ShilMyra Ma'Luna Xu/Shara Wang

3) These samples were dissolved totally by pre-conditicning methoed according to below flow chart.
(Cre‘ and PBBs/PBDES test method excluded)

| Sample Preparation ‘

| Sample Measurement ‘
I

Pb/Cd/Hg/Cr PBBs/PBDEs ¥ Cr
h Y + 4
Acid digestion with Sample solvent Monmetallic Metallic
microwave [/ hotplate extraction matenal material

* v ABS/PCIPVC Others “’
Concentration/ Boiling water

Filtration Dilution of extraction o l extraction
i Dissahving b igesting at
solution g by A
* ultrasonication 150~180°C +
‘ i ” e | ) ¥ Adding 1,5
ution esidue — -
‘ Filiration | Digesting at Separating to d|!:>hen3dcarba
* 80°C by get agueocus zide for colar
1) Alkali Fusion / Dry ‘ GoMS ultrasonication phase development
Ashing 7 | I ¥
Z) Acid to dissolve v Ui
DATA | | pH adjustment |

— |
¥
| ICP-DES/AAS | Adding 1.5-

*' diphenylcarbazide for
‘ DATA | color development

¥
| UV-Vis |
¥

| DATA |

DATA
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ATTACHMENTS
Phthalates Testing Flow Chart

1) Name of the person who made testing: Shedock Gao
2) Name of the person in charge of testing: Jessy Huang

Sample cutting/preparation

|

Sample measurement

!

Solvent extraction

:

Concentration/Dilution

:

Filtration

'

GC-MS

DATA
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HBCDD Testing Flow Chart

1) Name of the person who made testing: Gary Xu
2) Name of the person in charge of testing: Myra ma

SMS-51-L-SFT FS-222

Sample cutting/preparation
Sample measurement
Solvent extraction
Concentration/Dilution
Filtration
GC-MS
DATA
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ATTACHMENTS

Halogen Testing (oxygen bomb) Flow Chart

1) Name of the person who made testing: Kevin Xu
2) Name of the person in charge of testing: Anne Huang

Date: 24 Aug 2018

Sample cutting/preparation

|

Sample measurement

'

Combustion in oxygen bomb

!

Dissolved in an absorption
solution

!

Filtration

'

Analyzed by ion
chromatography. Double confim
by other instruments, if
necessary

I

DATA
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ATTACHMENTS
PFOS/PFOA Testing Flow Chart

1) Name of the person who made testing: Richer Yu
2) Name of the person in charge of testing: Jessy Huang

Sample cutting/preparation

'

Sample measurement

‘

Solvent extraction

i’

Concentration/Dilution

!

Filtration

LC-MS

DATA
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ATTACHMENTS
PVC Testing Flow Chart

1) Name of the person who made testing: Sally Liang
2) Name of the person in charge of testing: Grace Chen

w =
. BN ¥
:‘; —nctoe b m-.lwn-

SMS-51-L-SFT FS-222

Sample cutting/preparation

!

FTIR

'

Check wave-number of C-Cl

bonding
Data
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ATTACHMENTS
Organotin Testing Flow Chart

1) Name of the person who made testing: Alex Deng
2) Name of the person in charge of testing: Myra ma

Sample cutting/preparation

'

Sample measurement

!

Solvent extraction

Derivatization
Liguid-liquid extraction

|

Concentration/Dilution

'

Filtration
GC-MS
DATA
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ATTACHMENTS
PCB/ PCT/ PCN Testing Flow Chart

1) Name of the person who made testing: Jenny Zhang
2) Name of the person in charge of testing: Brin Feng

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

!

Concentration/Dilution

|

Filtration
GC-MS
DATA
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ATTACHMENTS
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SCCP/MCCP Testing Flow Chart

1) Name of the person who made testing: Jenny Zhang
2) Name of the person in charge of testing: Brin Feng

SMS-51-L-SFT FS-222

Sample cutting/preparation

!

Sample measurement

!

Solvent extraction

.

Concentration

}

Clean-up

Filtration

.

GC-ECD/ GC-NCI-MS/GC-MS

'
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ATTACHMENTS
Elements Testing Flow Chart

1) Name of the person who made testing: Meria Jin/Sielina Song
2) Name of the person in charge of testing: Luna Xu/Jan Shi

Sample cutting/preparation
Sample measurement
Acid digestion
Filtration
Solution
ICP-OES/AAS
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ATTACHMENTS
Red Phosphorus Testing Flow Chart

1) Name of the person who made testing: Sally Liang
2) Name of the person in charge of testing: Grace Chen

Sample cutting/preparation

!

Sample measurement

!

ICP-OES/Pyrolysis-GC/MS

!
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ATTACHMENTS

DMF (Dimethyl fumarate) Testing Flow Chart

1) Name of the person who made testing: Alex Deng
2) Name of the person in charge of testing: Myra ma

Sample cutting/preparation

|

Sample measurement

'

Solvent extraction

.

Concentration/Dilution

|

Filtration

GC-MS
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ATTACHMENTS
TBBP-A Testing Flow Chart

1) Name of the person who made testing: Gary Xu
2) Name of the person in charge of testing: Myra ma

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

Derivatization
Liguid-liquid extraction

'

Concentration/Dilution

'

Filtration
GC-MS
DATA
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ATTACHMENTS
BPA Testing Flow Chart

1) Name of the person who made testing: Richer Yu
2) Name of the person in charge of testing: Jessy Huang

Sample cutting/preparation

'

Sample measurement

!

Solvent extraction

'

Concentration/Dilution

|

Filtration

'

HPLC-DAD-MSILC_MS

'
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