SPECIFICATION

Surface Acoustic Wave Filte

USER
USER PART No.
WISOL PART No. SFX831AYJ02
DOC. No. SMS-51-L-SFT-FS-228
DATE January 7, 2020
REVISION 000
WISOL
Park, Jae-hyoung Ha, Sang-Ki Jeon, Jong-Hee
ISSUED u 7z APPROVED / M APPROVED
BY BY (R&D) 774 BY (QC) ﬁ
User
ISSUED CHECKED APPROVED
BY BY BY

WISOL CO., LTD.
531-7, Gajang-ro, Osan-si,
Gyeonggi-do, KOREA, 18103
http://www.wisol.co.kr




Surface Acoustic Wave Filter SFX831AYJ02

LTE B26 DPX TX 831.5MHz 3 o .
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

» A TABLE OF CONTENTS

1. REVISION HISTORY ..ottt sttt ettt sh e nh sttt b e et et e b et et e n e e nr e e neeenen e 3
2. DEFINITION ...ttt h e e e e e ee e e sr e e see e s e e nne e sneenneenneas 4
. PRECAUTIONS ... et e e e et e e e e e e se e e see e s e e ne e nn e sneenneas 4
4. OUTLINE DRAWING & DIMENSIONS...... ..o 5
5. MARKING ...t e e et nr et 6
6. PERFORMANCGE ... ...ttt et e e e sr e see e s et e e nreesneas 7
6-1. MAXIMUM RATINGS ...ttt et s nne e 7
6-2. ELECTRICAL CHARACTERISTICS ... .o 7
T RELIABILITY oo s s h e s e se e e e s e e s ene e e s ne e s 12
7-1. ENGINEERING SAMPLE FLOW CHART .....ooiiiiiiiie ittt 12
7-2. TEST ITEM & CONDITION ... .ottt e e re e 13
8. REFLOW CONDITION ......ooitiiitieitieitteiie ettt ettt sttt b e bttt ettt e nbe e nbe e s e nan e 14
9. RECOMMENDED PCB DIMENSIONS .........oooiiiiiiiiiiiit ettt 14
TO.CAUTION ... ettt e et e s et e s et e s e e see e et e r e e n e e sr e e seeeeeneeneenneen 15
TA PACKING ... .o ettt e e s et s a e see e s e et et e n e nr e e e e neenre e 16
TT-TUDIMENSIONS ...ttt s s st r e r e s re e st e e e e ene e 16
11-2. REELING QUANTITY .ottt e s r et 17
11-3. TAPING STRUCTURE ... .ot 17
11-4. INNER BOX(Reel Packing) STRUCTURE............cooiiiiie e 18
11-5. OUTER BOX STRUCTURE ...ttt e 19
12. TAPE SPECIFICATIONS ...ttt ettt ettt s st b et e st nbn et neenre e 20
T3 ROHS DATA ..ttt b bt E et b et a et et b e e bt e s bt s et e et e bt e bt e sttt ebe e es e e neenre e 21
13-1. RAW MATERIAL(EPOXY) .ttt 21
13-2. RAW MATERIAL(PACKAGE) ... .oiiitiie it 29
13-3. RAW MATERIAL(LN WAFER) .....ooiiiii s 33
13-4. RAW MATERIAL(GOLD WIRE) ..ottt 42

SMS-51-L-SFT-FS-228 Page 2/64 January 7, 2020



@‘U\/TSDL oto[£

Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz 3 o L
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

1. REVISION HISTORY

000 | January 7, 2020| All Page Make specification
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2. DEFINITION
2-1. PART No.

SFX831AYJO02
©® @ @ @ 6 ®

No. EXPLANATION

@ | SAW Filter

@ | Design Type

® | Center Frequency :831.5MHz(814 ~ 849)
@ | Input:500hm,Output:500hm

® | Package size: 1.8x1.4mm?

® | Design Revision (02 : Molding Type)

2-2. APPLICATION : LTE BAND26 Unbalanced DPX
2-3. SPEC
ESD Level HBM=300V

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.
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4. OUTLINE DRAWING & DIMENSIONS

[Unit: mm]
1.8+0.1
7 5
O X |?
1 3
= No. Function
H
o 1 Rx Output
3 Tx Input
0.3540.05 0.075+0.065
6 Antenna
g S 3
e o 5
.

0.25£0.05
|

. M)
i

0.35£0.05 0.3+0.09
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5. MARKING

N7

X
O X

5-1. N 7XX

- The 1% 2™ character 'N7' indicates the model name of SAW Filter SEX831AYJ02.
- 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 5" character'X indicates Date of manufacture

DATE 112 (3|4 |56 |7 |8 |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|IMI{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 \%
Input Power 29 dBm 55 C, 5000 h
Operating Temperature Range —20~ +85 (¢
Storage Temperature Range —40~ +85 T

6-2. ELECTRICAL CHARACTERISTICS

6-2-1. TABLE
Ta= —20~+85C
e CONDITION UNIT RATING
[MHZ] Min. Typ.(25C) Max.
TX > ANTENNA

Insertion Loss 814.25 ~ 848.75 dB - 2.0 3.0
Inband Ripple 814.25 ~ 848.75 dB - 1.0 2.3
VSWR 814.25 ~ 848.75 - - 1.8 24

10 ~ 420 dB 30 43 -

420~ 494 dB 30 41 -

494 ~ 701 dB 20 40 -

859.25 ~893.75 dB 44 52 -

1559 ~ 1563 dB 35 40 -

1565.42 ~ 1605.89 dB 35 39 -

Absolute Attenuation 1628 ~ 1698 a 33 38 ]

1930 ~ 1995 dB 31 36 -

2110 ~ 2170 dB 30 35 -

2400 ~ 2690 dB 27 32 -

3256 ~ 3396 dB 26 31 -

3396 ~ 3800 dB 24 29 -

4070 ~ 4245 dB 20 25 -

4884 ~ 5950 dB 8 13 -

Termination Impedance : TX / ANTENNA /288 les()[Fn'-IE]
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ANTENNA > RX

Insertion Loss 859.25 ~893.75 dB - 24 35
Inband Ripple 859.25 ~893.75 dB - 1.2 25
VSWR 859.25 ~893.75 - - 2.0 25

10 ~ 447 dB 40 68 -

814.25 ~ 848.75 dB 45 57 -

849 ~ 854 dB 3 15 -

909 ~ 979 dB 15 23 -

1427 ~ 1447 dB 40 68 -

1710 ~ 1785 dB 50 60 -

Absolute Attenuation

1850 ~ 1915 dB 50 59 -

1920 ~ 1980 dB 40 59 -

2400 ~ 2500 dB 40 57 -

2467 ~ 2494 dB 50 57 -

2577 ~ 2682 dB 40 56 -

4900 ~ 5950 dB 30 45 -

Termination Impedance : ANTENNA / RX /ggg x ig[[:_ﬂ]
TX 2 RX
Isolation 814.25 ~ 848.75 dB 55 59 -
between Rx and Tx 859 25 ~893.75 dB 51 55 )
6-2-2. TEST FIXTURE
5002 Antenna

15nH

5082 5082

Rx Output Tx Input

[X—Ray Top View]
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6-2-3.
GRAPH
NEAR BAND

0
-20
-40
-60
-80

780 810 840 870 900 930
Frequency (MHz)
Isolation

0
-20
-40

L g
2 g
-60
-80 . /‘JW
780 810 840 870 900 930
Frequency (MHz)
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Full Band TX

-80
50 1550 3050 4550 6000
Frequency (MHz)
Full Band RX
O ]
I
B
-20
ol
40 KA | I U s
YU |
-60
-80 ‘
50 1550 3050 4550 6000
Frequency (MHz)
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ANT Smith

ANT VSWR
5
4
3
Wiz
[ AA/14 4474474485444
2
1
800 840 880 920
Frequency (MHz)
TXVSWR
5
4
3
% /
2
1
800 820 840 860
Frequency (MHz)
RX VSWR
5
4
3
[ A
2
1
840 860 880 900 910
Frequency (MHz)
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7. RELIABILITY
7-1. ENGINEERING SAMPLE FLOW CHART

Initial Characteristics
Electrical Parametric Data@25C
|

Preconditioning (MSL 2a)
(JESD22-A113)

(n=177)
' ' '
HTS ESD(HBM) Board Level Drop
(n=23) (n=9) (n=11)
LTS
(n=23)
UHAST ESD(MM) Solder Heat
(n=23) (n=9) (n=11)
I
THS ESD(CDM) Solderability
(n=23) (n=6) (n=11)
TC Tem p_. Drift
(n=23) (n=5)
v v \ 4
Final Electrical Data Final Electrical Data Final Electrical Data
(n=115) (n=24) (n=38)
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7-2. TEST ITEM & CONDITION
CATEGORY TEST ITEM TEST CONDITION REMARK

Bake + Soak(MSL or above) + 3X Reflow

duration ( Soak 60°C 60% 120HR) JESD22-AT13

Preconditioning

. =

TEST ITEM REMARK TEST CONDITION Duration
HTS (High Temperature Storage) JESD22-A103 condition A +125(-10/+0)°C 1000hr
LTS (Low Temperature Storage) JESD22-A119 condition A -40(-10/+0)°C 1000hr
] condition A 130+2°C,
UHAST (Unbiased HAST) JESD22-A118 ) 96hr
85+5%, 33.3psi
THS (Temperature Humidity
JESD22-A101 85+2°C, 85+5% RH 1000hr
Storage)
condition B (-55°C< +125°C)
TC (Temperature Cycle) JESD22-A104 ) 500cycle
Soak mode 4 (30min)
All pin
ESD(HBM) JESD22-A114 200V, 250V, 300V )
lsec ltime
All pin
ESD(MM) JESD22-A115 100V 150V 200V _
lsec ltime
All pin
ESD(CDM) JESD22-C101 1.0KV, 1.2KV )
1sec 1time
120 cm, 12times
Board Level Drop Test - )
152 cm 19times
Solder Heat Resistance JESD22-B106C 260°C Solder Pore Dipping 10sec
Solderability JESD22-B102E 235°CSolder Pore Dipping 3sec
. Per condition
Temp Drift -40°C => 25°C => 125°C HR

SMS-51-L-SFT-FS-228
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8. REFLOW CONDITION

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

260 +0/-5°C

260°C ittt teeatneaataaanaas

217°c <.l.ll..lllll!lll!lllllllll.-llllll...lllllll.ll.lll Tl L

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

150°c ‘I.III...I.II

|

Reflow zone
60 ~ 150 sec

Pre-heating zone
60 ~ 180 sec

[Time / sec]

[unit : mm]

03— r—0.3—

. L
¥
1
I I Ll

9. RECOMMENDED PCB DIMENSIONS
—0.35— =—0.425—

1.8 .

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

0.6}5

-0.25~

0.825

1.4

025|

[]
=]
F-9
[ ]
on

!

P
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10. CAUTION

Moisture Sensitivity Device Caution (MSL LEVEL=2a)
1. Calculated shelf life in sealed bag : 12 month at <{40C and <90% relative Humidity(RH)
2. Peak package body temperature : 260°C
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 e HUMIDITY INDICATOR

3

ES
GP&EE Co. Ltd
6CDF-60A

g
w
w
Q
o
o
~
T
o
Q
~
I
Q
o
O

Change Desiccant

’Waming if Pink

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

READ AT LAVENDER COLOR
CHANGE BETWEEN BLUE AND PINK

10 to 60% RH
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11. PACKING
11-1. DIMENSIONS

- Carrier Tape
-P2__ PO 1 Feeding Hole(DO) D1

1 0/0 0 0 0 off
<

jlrf )
¢ v d C—{tm :
|
LI P A '
t2
[Unit: mm]

A B DO D1 E F PO P1 P2 t1 t2 W
1.60 2.00 | @155 | ©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 t1 t2

AN

\ m

\/ |

'Y
H W
[Unit: mm
A B C D E F G H t1 t2 W
@258.0 | @¥81.0 | @#13.0 50.0 2.2 7.0 30.0 35.0 1.8 15 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.
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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 $ @ @ @ @ @ @
oz oz
~ ~
X X x X

—
>
o
m
—

Tape Running Direction

11-3-2. BARCODE LABEL

MODEL NAME BARCODE

U O
GEe  i0000isozsiuiFo s (4) @

2018/03/07/34:28/{a nyaving Model Name

Reel number

®e e

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

Vacant Components Contained Vacant Leader Part
AL
O s0606 O O ce6 66 06 XN\ o0 o0 O O O o oo O O
ol [+ - M - - ) e - BR[| e
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 | //
i ,’
__,;;' " __
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
LU

CARRIER TAPE

A
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13. RoHS DATA
13-1. RAW MATERIAL(EPOXY)

~SGS

t—

Issued Date : 2019, 08, 02 Page 10of 8

Test Report no. Feso101r-cTsavaats-4s090

NAGASE KOREA

Danam Bldg 23F, 10 Sowol-ro
Jung-gu, Soeul

Korea

The following sample(s) wasfwera submitled and identified by/on behalf of the client as:-

SGS File No. : AYAA18-48080

Product Name : EPOXY SHEET AZ2042

Item No.J/Part No. - NiA

Received Date : 2019.07. 26

Test Period :2019.07. 26  fo 2019.08.02

Test Results : For further details, pleasa rafer to following page(s)

SGS Korea Co., Ltd.

e

Tommy Oh ! Chemical Lab Mgr

its Gemeral Conditiors of Servics peinied owedeal, svaisbl on mquest o at P T ar-Conditicm asgre
Tarms  and G for  En o 8t wwesgecomiterms s-dSocumsnlbim shiscVewwsge.comiteems_s-documsnbbme.
contsined herson reflect S

jurindiction jsmuma defined thersin. Any holder of thin document b sdvised thal information
and wihin the lmes ol Clenfs insbuctions, H sny. The Comgany's =cle resgonmbify s
thair righta snd obligetiors urder the Thim cannat

|
|

X7 The O valey, M, LS-m, Dongengu As
5G5 Homa Co.Lid 1P (0T SE05 000 § +52 0P 4858 a5
T
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SGS

Test Report no. Fesoto1r-cTsavaats-4soso Issued Date - 2019. 08. 02 Page 2of 8
Sample No. : AYAA19-48090.001
Sample Description : EPOXY SHEET AZ042
ltem NoJ/Part No. : NiA
Materials : Epoxy Resin
Heavy Matals
Test ltems Unilt Test Method MDL Results
Cadmium (Cd) mgikg With reference to IEC 62321-5:2013 0.5 MO
(Determination of Cadmium by ICP-DES)
Lead (Pb} mgikg With reference to IEC B2321-5:2013 5 M.D.
(Determingtion of Lead by ICP-0ES)
Mercury {Hg) mgikg With reference to IEC 62321-4:2013 2 MO,
(Determingtion of Mercury by ICF-DES)
Hexavalent Chromium (Cr V1) mgikg With reference to IEC B2321-7-2:2017. ! M.O.

determination of Hexavalent Chromeem by
Colorimetric Method using UV-Vis and
Microwave systemion with reference o IEC
B2321-522013, determination of Chromium by

ICP-0ES.

Antimony (Sb) mgikg With reference 1o EPA 3052{1908), US EPA 10 WD
§010B{1996), ICP

Tin (Sn} mgikg With reference to EFA 3052(1008), US ERPA 10 N.D.

010B(1996), ICP

Flame Retardants—PEBs/FPEDES

Test ltems Uit Test Method MDL Results

Monobromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Dibromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PEDEs by GC-MS)

Tribromobiphenyl mgikg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Tetrabromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Pentabromobliphemnyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Hexabromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Heptabromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Octabromobiphenyl mglkg With reference o IEC §2321-6:2015 5 .0
(Determination of PEBs and PBDEs by GC-MS)

Monabromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)

Decabromobiphenyl mglkg With reference to IEC 82321-6:2015 5 N.D.

(Determination of PEBs and PBDEs by GC-MS)

humu_uhm:mbmd—ummmmmmMmu at sga cominn Tarms-and-Condilions asggs
and, for amlcionic fomst  documents, subject o Tarma and G st www.sgscomisrms_s<documsniiim  shiscVeww.sge.comiems_s-documentSime.
Atenlion B drewn W Se of labiity, wnd —_umdﬂ“nmmdu-mummlmmmtun
v.‘.un.—y'um_:-nmmlmmm“mnnmumnmnqmmummubntlmmumn—m
asonersls parties io & fansscSon from szerching sl thair nghts snd obligetiors urder the canncl Be mpmduced sxcept b full withoul prior written

of e G Ay muw_wthmmum—ﬂ-ummdﬂmmumhmmmtm—d
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Surface Acoustic Wave Filter SFX831AYJ02

LTE B26 DPX TX 831.5MHz 3 o .
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

Test Report no. resoto1Lr-cTsavaa1s4soso Issued Date - 2019.08.02 Page 3of 8
Sample No. : AYAAT9-48000.001
Sample Description : EPOXY SHEET A2042
Item No./Part No. : WA
Materials : Epoxy Rasin
Flame Retardants-PBBs/FPBDEs
Test ltems Unit Test Method MOL Results
Maonobromodiphenyl ether mglkg With reference to [EC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)
Dioromediphenyl ether mglkg With reference to [EC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)
Tribromadiphenyl ether mgikg With reference to [EC 62321-6:2015 5 MD.
(Determination of PEBs and PBDEs by GC-MS)
Tetrabromodiphenyl ether mglkg With reference to [EC 82321-6:2015 5 N.D.
(Determination of PEBs and PEDEs by GC-MS)
Pentabromodiphenyl ether mglkg With reference to [EC 82321-6:2015 5 N.D.
(Determination of PEBs and PEDEs by GC-MS)
Hexabromaodiphenyl ether mg'kg With reference to IEC 62321-6:2015 5 N_D.
(Determination of PEBs and PBDEs by GC-MS)
Heptabromodiphenyl ether mglkg With reference to [EC 82321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)
Octabromaodighenyl ether mgikg With reference to IEC §2321-6:2015 5 M.D.
(Determination of PEBs and PBDEs by GC-MS)
Nonabromodiphenyl ether mgikg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PEBs and PBDEs by GC-MS)
Decabromodiphanyl ather mg'kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PEBs and PEDEs by GC-MS)
Phihalates
Test ltems Unit Test Method MDL Results
D+ 2-gthylhexyl) phthalate (DEHF) mgikg With reference 1o IEC 82321-8 ; 2017 , GCIMS 50 N.D.
Di-butyl phithatate (DBEF) mgikg With reference 1o IEC 82321-8 ; 2017 , GCIMS 50 N.D.
Benzyl butyl phthalate (BBF) mgikg With reference 1o IEC 82321-8 ; 2017 , GCIMS 50 N.D.
Di-isobutyl phithalate (INEF) mgikg With reference o IEC 82321-8; 2017 , GC/MS 50 N.D.
Halogen Content
Test ltems Unit Test Method MOL Results
Bromine(Br) mgikg With reference to EM 14582:2016, IC 30 N.D.
Chiorine{Cl) mgikg With reference to EM 14582:2016, IC 30 N.D.
Fluorine(F) mgikg With reference to EM 14582:2016, IC 30 N.D.
losdlimeil) mgikg With reference to EM 14582:2016, 1C 50 N.D.

mummu_nhm:mhmd—ummmmmmMmu at sga comieny Tanm-and-Condilions asgrs
and, fr alacionc fomst  documents, mubject lo Tarm and G st www.sgscomierms s-documenibim  shfclweewsgs.comiems_s-docurmentSime.
Atenton B drewn o Se of lsbiity, mod —_umdﬂ“nmmdu-mummlmmmr&un
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of e Ay forgery or falsification of the conlent or sppesrance of Sis documen! s uniswiul snd oMerders may be prosscuted fo the fullest exeet of
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Surface Acoustic Wave Filter SFX831AYJ02
Version : 000

LTE B26 DPX TX 831.5MHz .
LTE B26 DPX RX 876.5MHz 1.8x1.4x0.52mm’ 8pin lay-out

SGS

Test Report no. Fesoto1Lr-cTsavaats-4s0so

(1) N.D. = Not detected.(<MDL)

(2) mgl/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

(6) ** = Qualitative analysis (No Unit)
(7) * = a. The result of Hexavalent Chromium (Cr{V1)) is “ND" as the result of Chromium (Cr) is “ND",

and confirmation test of Hexavalent Chromium (Cr(VI)) is not required.
b. If the Chromium (Cr) content is greater than the MDL of Hexavalent Chromium (Cr{V1)),

confirmation test of Hexavalent Chromium (Cr{V1)) is required.

Issued Date : 2019.08. 02 Page 4 of 8

NOTE:

Picture of Sample as Received:

AYAA19-48090.001

SMS-51-L-SFT-FS-228 Page 24/64 January 7, 2020



Surface Acoustic Wave Filter SFX831AYJ02
3 i Version : 000

LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm"  8pin lay-out

SGS

Test Report wo. resot011r-cTsavaa19-48080
Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr* /PBBs&PBDEs Testing

Issued Date : 2019. 08. 02 Page Sof 8

Sample cutting ! weighing |

| Sample Preparation |

T (:rﬁ
Cd/PbMg/Cr | PBBs/PBDEs |
Acid Digestion with Sample Solvent Nonmetallic Metallic
Microwave/Hotplate Extraction Material Material
I | " |
Concentration/Dilution .
Fltration || of Extraction Solution Dissolvingby | | Digesting at B tion |
| ultrasonication 1501600 ettt
Solution Residue | |
Filtration Digestion at Separating to Adding
| | 60C by get aqueous 1,5-diphenylcar
1) Alkali Fusion | uliraseniation phase bazide for color
Dry Ashing | |
R | '
dissolve DATA | pH adjustment |
| | DATA
Adding
| ICP-OES/AAS 1,5-diphenylcarbazide
for color

The samples were dissolved totally at the acid digestion step of the above flow chart for Cd,Pb,Hg

Section Chief : Minkyu Park

aga.comiyn Tenm-and-Congitiem auage

md—ummmmm wvalshls on meguest o at
st wwwsgscomisrms s-documeniBim  shEcVwwewsgs.comiems_s-documsnlbbme.
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muw_urhmnmmmmum—ﬂ-ummmmumhmmmtu_d

SMS-51-L-SFT-FS-228 Page 25/64 January 7, 2020



@‘qfw’ ISOL ool
Surface Acoustic Wave Filter SFX831AYJ02
Version : 000

LTE B26 DPX TX 831.5MHz .
LTE B26 DPX RX 876.5MHz 1.8x1.4x0.52mm’ 8pin lay-out

SGS

Test Report no. resoto1nrcrsavants-4sosn Issued Date - 2019.08. 02 Page 6 of 8
Flow Chart for Inorganic Elements Testing
Inorganic Elements
Mechanic_Sample
Sample Measuremeant
Acid Digestion with
Microwave/Hotplate
Filtration
Residusa
Total Digestion
ICP-AES
DATA
Major Inorganic Antimony({5b) . Beryllium{Be) . Phosphorus(P] ,
Heavy Metals Arsenic{fis) etc.
Thin document o issued Ey ihe Company subject 82 its General Cordiliors ol Service prnied owerlesl, svaishl on mequest o ol Py ans-Condilicns asges
ard, for  mlectronc  lomes? documents, suhjsct  Io Tarms and G jor B o st wwewapgscomierma_s<ocumenibim  <hEsclwwewsgs comitmme_sdocumenlbbme.
AHenton b drewn D Sa ol Nability, wrd mwues  defined lharein Amy Boider of His document o sdvissd lhel irfcrmalisn conliined hereon mfech S
Company's Sndngs sl Sw Smm ol s infervenbion only and wellin the limEs ol Clan®s insbuctions, # sy, The Company's scle responsbi®y s do s Clend and his documenl doss not
smonersle parties 1o 8 fansacion hom exercing sl thar nghts snd obligetors urder lhe Thim cannol Be memduced srospt in hul wethoul price writien
of Ha G Arey lorgery or lelsificabion of iha conient or sppasrsnce ol Sus doturenl s uniseiul and oMarders may bs prosecuted o the hullasl edent of
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Surface Acoustic Wave Filter s
Version ;: 000

LTE B26 DPX TX 831.5MHz .
LTE B26 DPX RX 876.5MHz 1.8x1.4x0.52mm’ 8pin lay-out

SGS

Test Report no. resot011r-cTsavaa19-48090 Issued Date : 2019. 08. 02 Page7of 8
Flow Chart for Halogen Test
Sample screening using XRF.
Liquid containing water(>80%) Yes
t
Nlo
Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube.
Admit O2 gas or 02 +Ar2 gas and start the combustion.
Dilute
the solution
Allow during absorption of the burnt gas. e
Analyze absorbed solution using lon Chromatography.
Data
This document & baawed by the Company subject %o s Gemersl Conditiors of Service peinied owvedesl, svafable on request o -t Loolicos aans”
and, for wlectronic format  documents, subject jo  Terrma  and for B st wew sgs comierma e<documenthim  <hisclwww.sgs comiteems e<ocument sbmis.
Attenton I drawn o and asuss defined thersin. Any holder of thia document & advised that information contaised herson nflects e
enly and within mes of Cllents imstructions,  smy. The Compamy's scle responaibiy s to s Cllert and Bis document dosms not
Tha cannct be meproduced except i full withoul price writien
exient of

szonersis parties 1o & Sansacton
approvel of Ay fogery o
e law Unisas otherwise slated She results shown in this lest report refer only 8o the samplels ).
F401 Varsions 25, Asymag-u, Gysorgedo. Kores
S K aC ] 1 4 050 bt Swes aoscross by
Numcer uf fhe SG8 Gooup »eid et

January 7, 2020
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Surface Acoustic Wave Filter SFX831AYJ02
Version : 000

LTE B26 DPX TX 831.5MHz .
LTE B26 DPX RX 876.5MHz 1.8x1.4x0.52mm’ 8pin lay-out

SGS

Test Report no. resoto1Lr-cTsavan19-48080 Issued Date - 2019, 08. 02 Page 8of 8
Flow Chart for Phthalate Test
Sample pretreatment [ Separation
Sample dissolved ! extracted by THF
Dilute Extracted solution
Analysis was performed by GC/MS
Data
*** End of Report ***
This documant o issued By iha Company suhject Bc i Genersl Condiliors ol Service prnied owerles|, svaishl on mequest o ol Py an-Coreilicns asgns
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Surface Acoustic Wave Filter SFX831AYJ02

LTE B26 DPX TX 831.5MHz 3 o .
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

13-2. RAW MATERIAL(PACKAGE)

SGS

TEST REPORT REPORT MO. JF/2018/111201  DATE:Janusry 112018 PAGE: 1 OF 4
KYOCERA CORPORATION

1810 TAKI-CHO SATSUMASENDAI-SHI KAGOSHIMA JAPAN

THE FOLLOWING SAMPLE(S) WAS/WERE SUBMITTED AND IDENTIFIED BY,/OM BEHALF OF THE GLIENT AS:
EFoY-F T s YiRfEh. BE-fthoTHEBETVELE:

SAMPLE DESCRIPTION :  1-01-4-19 KYOCERA: CERAMIC Ad40
CLIENT REFNOD

SAMPLE RECEIVED T L P

TESTING DATE r o MNAA1/E TO 2019/01/11

TEST REQUESTED : SELECTED TESTIS) AS REQUESTED BY CLIENT.

HiFmE SFHEEHEFOERICEYVET.

TEST METHOD({S) : WITH REFERENCE TO LATEST EDITION OF IEC62321 FOR RoHS § SUBSTANCES.

OTHER CHEMICALS WERE TESTED BY EACH APPROPRIATE METHOD.
RoHSES N O S DR QIECSI N #RMLEL .
Fhifo SRR oV THEATAICEELE N ETHinETLvELE.

TEST RESULTIS) : PLEASE REFER TO THE NEXT PAGE(S).
SRR HTFO~A—SE ML ET.

e

Yukihire Ouchi / Quality Manager
SGS Japan Inc., Chemical Laboratory

YBP East Tower 12F, 134 Godo-cho Hodopaya-ku Yokohama 240-0005, Japan
1 =+81(01 45 330 1100 +81|0) 45 330 1108 URL: wearwv jp.Sgs. com

e 535 Jioug [Socaing Candode Sa Survallanss
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Surface Acoustic Wave Filter SFX831AYJ02

LTE B26 DPX TX 831.5MHz 3 o .
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

TEST REPORT REPORT NO. JP/2018/111201  DATE:Jsnusry 11,2018 PAGE: 2 OF 4

KYOCERA CORPORATION

1810 TAKI-CHO SATSUMASENDAI-SHI KAGOSHIMA JAPAN

TEST RESULT(S)
“TEME) ORIT . TeesuLT METHOD TET PLAGE WbL
CADMILM(CA) mg’ke  MD. IEC2321-5: 2013 ICP-0ES ]
LEAD{Pb} mg’ke  MD. IEC2321-5: 2013 ICP-0ES ]
MERCURY(Hg) meke M. IECEZ321-4: 2013 ICP-0ES
CHROMIUM VEGAVI) mg/ke MDD IECH2321-7-1: 2015 UV, VIS

= ppm. FLLY, = Nat = " = Mathod Detection LMt

REMARK: Test process and/or expressbon of test result have been specifiad by clant.
The cortent of GriVI) has been calculated with regard to the sample walght as specified by clant.

Thiz Tand - s oray i I st ol Sarubon oriritied il ¢ AT crammiths ul hip s acicor. Naanlon by dep
n b acl i der criy in sl e
ik F USEANOYLEE] MM, Y OF TSl o e Gl OF Spinira il -JF'
ol
i X & ¥ F i i -
A B 12461 z i o SREERLE, Sk Lo HnALCKEL £ 0y ar ) EIUE N

YBF East Tower 12F, 134 Godo-cho Hodogaya-ku Yokohama 240-0008, Japan
1 +81(0] 45 Z30 1100 1 +81(0) 45 330 1106 URL: waidv. |p.SQS. €0OM

SMS-51-L-SFT-FS-228 Page 30/64 January 7, 2020



@‘«:’u’ ISOL 2ol
Surface Acoustic Wave Filter SFX831AYJ02

LTE B26 DPX TX 831.5MHz 3 o .
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

SGS

TEST REPORT REPORT NO. JP/2018/111201  DATE:Janusry 112018 PAGE: 3 OF 4

KYOCERA CORPORATION

1810 TAKI-CHO SATSUMASENDAI-SHI KAGOSHIMA JAPAN

7 0—F%— MEASUREMENT FLOW CHART

NETENNRCELTREERESMLTIET,
The sample was dissolved” decomposed totally by acld pre—conditioning method according to balow flow cheart.
2)Cd, Pb, Hg, Cr. Crivl), PBB/PBDE
4T B E Name of the person in charge of measuremart: B Il BF Satoko Olkawa
I i MEE Name of the person responsible for measurement: X3 JLEE Mayurn Otani

I . HrF 425 - T 8K Cutting* Preperation - |
J. Gd, Pb, Hg Gr cr(VD ‘11 PEB/PBDE
Sample messurement Sampla messurament Sarnpls messurament |
| ] 1
i <y A T LA KIS S hmiplosione
Decomposition under cloged, open system Extraction by akaline solution and Solvent extraction
{HMOy, HCL HF, ats.) sobventy bolling watar
I %3l Fitration [ REEA T T
l _l Gooling- Filtration Gongentration*Dilution
BE AE '
Solutlon Residus
L= Al F B pHIREE
h Add diphenylcarbazide«
FihEM pH adjustrent
Alkall fusdon
L - - ¥ s
ICP-OES, ICP-NS, AAS 11 T | oS

YBF East Tower 12F, 134 Godo-cho Hodopaya-ku Yokohama 240-0005, Japan

1 +81(0] 45 330 1100 F +817|0) 45 330 1108 URIL: iy

H.Sgs.Com
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Surface Acoustic Wave Filter
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

TEST REPORT REPORT NO. JP/2018/111201  DATE:Jsnusry 112019  PAGE: 4 OF 4

KYOCERA CORPORATION
1810 TAKI-CHO SATSUMASENDAL-SHI KAGOSHIMA JAPAN

<END>

Tres Tent Neport oo teoumct by Fw Corrgmeny unde i Genend Constens of Service Bortind overfae! or ssalintse on recpsesl srd uccessetde sl M5 Swaw age com Aderson by duaw
1 the brdaton of Inbilty, indeimrstcaton end fermsicion imme defired thanen mmmnummnmmnmmwmumlm

Then Test Rapon canmat D rapodused ecopl. 0 Sl wWilhout pede sgerowal of the Corgany. Aty Iorgery o« O U COMIONT OF S0P anos JP
Ol 1 st Nhﬂ‘ = inlawl ang mram "’ﬂrﬂ promecuied o thy hlb!l rdtont of e law

SOMERTRINEIZLZEI N, 4L C ISk wnrar g AP l('ﬁ.‘:- "'“\ "’o Qm‘ E’H UL TR ‘1 RV SO0 S0 A B IR
»'l“"!fi“ ll’? VR HE SV G" W ALITAMITRG Bl %, L3 3 is, Al 4 LR L, "l SO FMAAEORNILN .t g
FROFCLPI IR URTS £, LomRe ":lnl.‘ ChHi). R ;x.‘mnn.l ctkanty

| YBP East Tower 12F, 134 Godo<cho Hodogaya-ku Yokohama 240-0005, Japan
| 1+81(0) 45330 1100 1 +81|0) 45330 1108 URL: wwwv.jp.Sgs.com
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Surface Acoustic Wave Filter

SFX831AYJ02

LTE B26 DPX TX 831.5MHz

3 g U
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000
13-3. RAW MATERIAL(LN WAFER)
FET
For Que
Contact
WWW.505
Test Repurt Mo. : CE/2018/B0B06E Date : 2018/11/12 Page :1of 9

Shin-Etsu Chemical Co., Lid.
13-1, lsobe 2-chome, Annnaka-Shi, Gunma, Japan

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

Sample Submitted By Shin-Etsu Chemical Co., Ltd.
Sample Description BLN

Lot Mo. CJ3145

Compositicn Lithium Micbate

Sample Receiving Date 2018/11/06

Testing Period 2018/11/06 TO 20181112
Test Requested

(1) As specified by client, with reference to RoHS 2011/65/EU Annex || and amending Directive (EU) 2015863 to
determine Cadmium, Lead, Mercury, Cr{V1), PEBs, FEDEs, DBEP, BBF, DEHF, DIBF 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{V1), PBBs, PBDE=, DBP, BEP, DEHP, DIBP comply with the limits as set by RoHS

Directive (EL) 2015/863 amending Annex || to Directive 201 1/65/EL.

Sig
e

Chemical Labnratnr}f - Taipei
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Test Repﬂrt Mo. : CE2018/B0606 Date : 20181112 Page :2of 9

Shin-Etsu Chemical Co., Lid. [LL M TIDTET gy
13-1, lzobe 2-chome, Annnaka-Shi, Gunma, Japan

Test Resultis)

PART NAME Mo.1 . WAFER
Test Item(s) Unit Method MDL R:j_':'t Limit
Cadmium {Cd) mg'kg | With reference to IEC 62321-5 (2013) and 2 nd. 100
performed by ICP-AES.
Lead (Ph) mg'kg | With reference to IEC 62321-5 (2013) and 2 nd. 1000
performed by ICP-AES.
Mercury (Hg) mg'kg | With reference to IEC 62321-4 (2013) and 2 nd. 1000
performed by ICP-AES.
Hexavalent Chromium CrW1) mg'kg [With reference to IEC 62321-7-2 (2017) and 8 n.d. 1000
performed by UWV-VIS.
Sum of PEBs mgikg - nd. 1000
Monobromobiphenyl mg'kg 5 n.d. -
Dibromobiphenyl mg/kg 5 nd. -
Tribremobiphenyl mg'kg 5 n.d. -
Tetrabromobiphenyl mg'kg 5 n.d. -
Pentabromobiphenyl mg'kg 5 n.d. -
Hexabromobiphenyl mg/kg 5 nd. -
Heptabromobiphenyl mg'kg 5 n.d. -
Octabromobiphenyl mg'kg 5 n.d. -
Monabromobiphemyl mg'kg 5 n.d. -
Decabromobiphenyl mg/ka [With reference to IEC 62321-6 (2015) and =] n.d. -
Sum of PEDEs mg'kg |performed by GCIMS. - n.d. 1000
Monobromodiphenyl ether mg'kg 5 n.d. -
Dikromodiphenyl ether mg'kg 5 n.d. -
Tribromediphenyl ether mg/kg 5 nd. -
Tetrabromodiphenyl ether mg'kg 5 n.d. -
Pentabromodiphenyl ether mg'kg 5 n.d. -
Hexabromodiphenyl ether mg'kg 5 n.d. -
Heptabromodiphenyl ether mglkg 5 nd. -
Octabromodiphenyl ether mg'kg 5 n.d. -
Monabromodiphenyl ether mg'kg 5 n.d. -
Decabromodiphenyl ether mg'kg 5 n.d. -
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Test Repnrt Neo. : CE/2018/B0G0G Date : 2018/11/12 Page :3of 9

Shin-Etsu Chemical Co., Ltd. /N m
13-1, Isobe 2-chome, Annnaka-Shi, Gunma, Japan

Test ltemi(s) Unit Method MDL R:;“f'“ Limit

DEHP (Di- (2-ethylhexyl) phthalate) | ma/kg 50 n.d. 1000

{CAS Mo 117-81-T)

BBF (Butyl Benzyl phthalate) (CAS | ma/kg 50 n.d. 1000

Mo.: 85-68-T) With reference to IEC 62321-5 (2017).

DBEF (Dibutyl phthalate) (CAS Mo | mg/kg |Analysis was performed by GCIMS. 50 n.d. 1000

84-74-2)

DIBP (Di-isobutyl phthalate) (CAS | ma/kg 50 n.d. 1000

Mo_: B4-68-5)

Halogen-Chilorine (CI) mg'kg 50 nd. -

(CAS No.: 22537-15-1) With reference to BS EN 14582 (2016).

Halogen-Bromine (Br) mgikg |Analysis was performed by 1C. 50 nd. -

{CAS Mo 10097-32-2)

Antimony (Sh) ma/kg [With reference to US EPA 30508 (1996). 2 n.d. -
Analysis was performed by ICP-AES.

Beryllium (Be) ma/kg [With reference to US EPA 30508 (1996). 2 n.d. -
Analysis was performed by ICP-AES.

Mote :
1. mgfkg = ppm ; 0.1wt% = 1000ppm
2. MDOL = Method Detection Limit
3. nd. = Not Detected = less than MDL
4. "-"= Not Regulated
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz 3 o L
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

Test Repnrt No. : CE/2018/B0G06 Date - 2018/11/12 Page :4of 9

Shin-Etsu Chemical Co., Ltd.
13-1, lzobe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart of Heavy Metal

These samples were dissoived botally by pre-conditioning method acconding to beiow flow chart, { Cr™ test method exciuded )

W Technielan : Rita Chen
®  Supenvisor Troy Chang

| Cutting - Preparation

| Sample Measurement

PhLICAHG | o
r ‘ 1
| Acid digastion with microwave | hotplate | | | |
Mar-metal Metal
! )
| Fiitraan | ABS | PCIPVEC | Ofhars
¥ 3 Buillng water
| extraciion
L v Dissalving by Digesting at 3
| Salution | | S | utrascnleation 150160
¥ Cool, fitter
L L digestatz through
1) Akal fuskon Digesting at 60°C Separating 1o get fitter
2} HCl o dissolve oy uiirasonication SqUEDLS phiase +
¥ ‘L Add dipheny-
| carbazide for color
ICP-AES
| o adustment | ue'.weltrment
¥
Measure the
A diphenyl-carbazide tor ————
eolor devesopment Am by UV-AIS

¥

Maasure the absorbancs at
540 nm by UW-VIS
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Surface Acoustic Wave Filter
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Version ;: 000

SFX831AYJ02

Test Report

Shin-Etsu Chemical Co., Ltd.
13-1, lzobe 2-chome, Annnaka-Shi, Gunma, Japan

Mo. : CE2018/B0G0G Date : 2015711112

Analytical flow chart — PEE / PEDE

B Technician : Yaling Tu
B Supervisor Troy Chang

First testing process ——m
| Sample
Oiptional scresn process s=ss

- !

Confirmation process

| Sample pretreatment

'

Soreen analysis

¥

SLCCCCCEREEEEEEET EUT T sasamma

Sample extraction !
Saxhlet method

T
¥

Concentrate/Dilute
Extracted solution

1rum-o.rrm-| ummdh;,lﬂtmmwsmpdloﬂ:mﬂmlmsd Sorac printed ovoriaal, avaiatio on foquos! of acoossitio at -
nic for

alactm ol 80 Terms and CondRons for Elecionic Documents: al
:l:wnlu hainlmundli::: I'F\Iﬂ e=uas defined theran hokdar of umanl =
ha trma of ksl Inrorrllam'nrrm rrs-o‘dml‘: mstruction, if any. Tho Company's soia

mim WI:EIH il thear
Con N]‘urﬂl.lhﬂ'L"Ddl ko, 1

of lakstiGton of tha content o appasrano of this documant & unewdul and
Unkess olhorwtss statod the resufls shovr

in thiss fest report relar oy i tha sampieis] tostod
1 & MRS SR

= and obligations under the Tarsacton ﬂDD.I'I'lﬂ'lS This documant Enrol hnrngl

Page :S5of 9

BIVITEe s

responstality & 50 ks Chont a'\d'ru document :bﬂ:r\nl MHETDF&

nducad, axcapt n full, wihouw! of ha
- o 12 o S THBE o

andars may Bo proseouiod b

e

o ..E-

i of Tha law.

ANERIERE BRI

SMS-51-L-SFT-FS-228 Page 37/64

] 5, Wl T Fose], Mow Tazol Incusirl Part, W B Disincd, Mow Tapel Dy, Tawan (7T
" 'ﬁ;ﬁfmiﬂm 3556 Q000 3357 il

Meimial of T S08 Orou

January 7, 2020



'@WISDL LI ES

Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Test Report  no.:cenote/s0606 Date : 2018/11/12 Page :6of 9

Shin-Etsu Chemical Co., Ltd. R N e
13-1, Iscbe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart - Phthalate

B Technician: Yaling Tu
B Supervisor: Troy Chang

[ Test method: IEC 62321-8)

Sample pretreatment/separation

!

Sample dissolved/extracted by THF

!

Dilute Extracted solution

'

Analysis was performed by GC/MS
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Test Report Ne. : CE/2018/BOG0G Date - 2018/11/12 Page 17 of

Shin-Etsu Chemical Co., Lid. /NN T i mm
13-1, lzobe 2-chome, Annnaka-Shi, Gunma, Japan

Analytical flow chart - Hal n

u Technician: Rita Chen
u Supervisor: Troy Chang

Sample pretreatment ! Separation

l

Weighting and putting sample in cell

l

Ouxygen Bomb Combustion / Absorption

v

Dilution to fixed volume

l

Analysis was performed by IC
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz 3 o L
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

Test Repﬂrt No. : CE/2018/BOG06 Date - 2015/11/12 Page :Gof 9

Shin-Etsu Chemical Co., Ltd. T AT T

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

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

B Technician: Rita Chen
B Supervisor: Troy Chang

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

| Cutting ! Preparation |
v

| Sample Measurement |

)
Apcid digestion by suitable acid depended on
different sample material (as below ble)

'

==

| Solution | | Residue |

1} Alkali Fusion

¢ 2} HCI to dissale

| ICP-AES |
Steel, copper, aluminum, solder Agua regia, HNOz, HCI, HF, Hz0z
Glass HMOHF
Gold, plainum, palladium. ceramic Agua regia
Sihver HMO:z
Plastic Hz504, HoOz, HNOGs, HCI
Others Added appropriate reagent to total digestion
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

Test Report  no.:ceo1amosos Date : 2018/11/12 Page - 9of 9

Shin-Etsu Chemical Co., Ltd. /R T e
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/2018/B0606

CE/2018/B0606

* End of Report **
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz
LTE B26 DPX RX 876.5MHz

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

13-4. RAW MATERIAL(GOLD WIRE)

Test Report No. SHAEC1818655211 Date: 24 Aug 2018 Page 1 of 23

TANAKA ELECTRONICS {(HANGZHQU) CO. LTD.

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

The following sample(s) was/were submitted and identified on behalf of the clients as : Au Boending 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 (BBP), 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.

Tgnwg, Y00

Jenny Yao
Approved Signatory
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz 3 o L
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000

Test Report No. SHAEC1B18655211 Date: 24 Aug 2018 Page 2 of 23

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 = Mot Detected ([ < MDL )
(4) "-" = Not Regulated

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

Test Method ©  With reference to IEC §2321-4:2013+AMD1:2017, IECE2321-5:2013, IECE2321-7-1:2015, |EC
62321-6:2015 and |IECE2321-8:2017, analyzed by ICP-QES, UV-Vis and GC-M5.
Test Itemis) Limit Unit MDL o5
Cadmium (Cd) 100 mg'kg 2 ND
Lead (Pb) 1000 mgkg 2 ND
Mercury (Hg) 1000 mgkg 2 ND
Hexavalent Chromium (CrivI)~ - pg/cm® 0.10 ND
Sum of PEBs 1000 mg'kg - ND
Monobromobiphenyl - mgkg 5 ND
Dibromobiphenyl - mg'kg 5 ND
Tribromobiphery - mg'kg 5 ND
Tetrabromobiphenyl - mg'kg 5 ND
Pentabromobiphenyl - mg'kg 5 ND
Hexabromobiphenyl - mg'kg 5 ND
Heptabromobiphenyl - magkg 5 ND
Octabromobiphenyl - mgkg 5 ND
Monabromobiphenyl - mg'kg 5 ND
Decabromobiphenyl - mgkg 5 ND
Sum of PEDEs 1000 mgkg - ND
Monobromodiphenyl ether - mg'kg 5 ND
Dibromediphenyl ether - magkg 5 ND
Tribromodiphenyl ether - mg'kg 5 ND
Tetrabromodiphenyl ether - mg'kg 5 ND
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Surface Acoustic Wave Filter SFX831AYJ02
LTE B26 DPX TX 831.5MHz 3 . L
LTE B26 DPX RX 876.5MHz 1.8%1.4x0.52mm" 8pin lay-out Version : 000
Test Rep(‘.ll’t MNo. SHAEC 1818655211 Date: 24 Aug 2018 Page 3 of 23
Pentabromadiphenyl ether - mg'kg 5 MD
Hexabromodiphenyl ether - mg'kg 5 MND
Heptabromodiphenyl ether - mo'kg 5 MWD
COctabromodiphenyl ether - mg'kg 5 MWD
Monabromodiphenyl ether - moglkg 5 MWD
Decabromodiphenyl ether - mg'kg 5 MND
Di-butyl Phthalate (DEP) 1000 moglkg &0 MD
Benzyl Butyl Phthalate (BEP) 1000 mglkg 50 MWD
Di-2-Ethyl Hexyl Phthalate (DEHF) 1000 ma'kg 50 MD
Diisobutyl Phthalates (DIBF) 1000 mo'kg 50 MWD
Motes :
{1)The maximum permissible imit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series
http:/herwrw cenelec.ew'dynierwne T2p=104:30:17422328702351101:FSP_ORG_ID, FSP_LANG
_ID:1258637 25
(2)r = a. The sample is positive for CrV/l if the Crl concentration is greater than 0.13 pgi/em?®.
The sample coating is considered to contain Cril
b. The sample is negative for Crvl if Crvl is ND (concentration less than 0.10 pg/em?). The
coating is considered a non-CrY| based coating
c. 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:199%6, analysis was performed by ICP-OES.
Test ltem(s) CAS NO. Unit MOL o005
Beryllium (Be) maglkg 5 ND
Beryllium oxide (BeD) + maglkg 15 ND
Antimony (Sb) magikg 10 ND
Anfimony trioxide (Sbz0a)+ maglkg 12 ND
Arsenic [(As) mag'kg 10 ND
Diarsenic trioxide (AsCh) * 1327-53-3 maglkg 10 ND
Diarsenic pentacxide (As:0s) ¢ 1303-28-2 maglkg 10 ND

Motes :

(1) * Calculated concentration of BeO is based on the identified Be
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Calculated concentration of 5b20s is based on the identified Sb

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

arsenic and lead

Halogen

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 007

ma'kg
mg'kg
magfkg
ma'kg

50
50
50
50

ND
MND
ND
MD

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 (TPT)
Bis(tributyltin) cxide (TBTO) #

Motes :

LUnit
mg'kg
magfkg
mgfkg
ma'kg
mg'kg

MDL

0.02
0.02
0.02
0.02
0.02

o5
ND
ND
ND
ND

ND

(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)
2-Chlorinated Naphthalene
1,4-Dichlorinated Naphthalenes
1,5-Dichlorinated Naphthalene
1,2-Dichlorinated Naphthalene
1,8-Dichlorinated Naphthalene
1,2, 3-Trichlorinated Naphthalens
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ma'kg
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JTest lem(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 Maphthalene mg'kg 5 ND

1-Chloninated 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 ltem(s) Unit MOL o005
Short-chain Chlorinated Paraffin (SCCP} (Cie-Cas) mglkg 50 ND
Medium-chain Chlorinated Parafiin (MCCP) mglkg &0 ND
(CM—CH]

Red Phosphorus

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

Test ltemis) Unit MOL 005
Red Phosphorus mg'kg 500 ND
MNotes :

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

Tetrabromobisphenol A (TBBP-A)

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

Test Itemi(s) Unit MDL oos
Tetrabromobisphenaol & (TBBP-A) ma'kg 10 MD
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PVC (Polyvinyl chloride)

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

Test ltem(s) CAS MO LUnit DL o0s
PVC 9002-86-2 - - MNegative
Notes :

(1) Megative=Undetectable Positive=Detectable

Commission Regulation (EU} No 41272012 and Entry 61 of Annex XVl of REACH Regulation (EC} Mo
190772006 - Dimethy| fumarate{DMF)

Test Method - Solvent extraction, analysis was performed by GC-M5.

Test ltem(s) Limit Unit MOL o5
Dimethyl fumarate(DMF) 0.1 mgkg 0.1 ND
Bisphenol-4

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

Test Item(s) Unit oL o5
Bisphenol-A mgkg 1 ND

Polychlorinated Terphenyls (PCTs)

Test Method - With reference to US EPA BOB2A: 2007, analysis was performed by GC-MS

Test ltemi(s) Unit DL 05
Aroclor 5432 mg'kg 5 ND
Aroclor 5442 ma'kg 5 ND

Hexabromocyclododecane (HBCDD)

Test Method - With reference to IEC 62321:2008, analysis was performed by GC-M5.
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Test ltem(s) Unit MDOL s
Hexabromocyclododecane (HBCDD) mgkg 10 MWD

Polychlorinated Biphenyls (PCBs)

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

Test item(s) CAS NO. Unit MDL 005
2.4 4" -Trichlorebiphenyl (PCE 28) T012-37-5 mgky 0& MO
2.2 5 5-Tetrachloro-biphenyl (PCE 52) 35693-99-3 mg'kg o0& MO
22" 4 5 §'_Pentachloro-biphenyl (PCB 101) 3T7E6B0-73-2 mg'ky 0& ND
2.3 4 4" B Pentachlorobiphenyl (PCE 118) 3150500-6 mgky 0& MO
22" 34 4" 5-Hexachloro-biphenyl (PCB 138) 38065-28-2 mg'kg o0& MO
2.2' 4 4 & 5'-Hexachloro-biphenyl (PCB 153) 38065-27-1 mg/ka 05 MND
22" 34 4' b B Heptachlorobiphenyl (PCB 180) 35065-29-3 mg'kg 0& MND
Phthalates Content

Test Method - With reference to IEC 62321-8:2017, determination of phthalates by GC-MS.

Test itemi(s) CAS NO. Unit MDOL 0os
Diisononyl Phthalate (DINF) 28553-120 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 mgkg 50 ND
Diisodecyl Phthalate (DIDF) 26761-40-0 mg'kg 50 ND
/68515-48-1
Dihexyl Phthalates (DnHP) 54-75-3 mg'kg 50 ND
1.2-Benzenedicarboxylic acid, di-Cv-11-branched and GE51542-4 mg'kg 50 ND
linear alkyl esters(DHMUP)
Bis{2-methoxyethyl) Phthalate (DMEP) 117-82-8 mgkn 50 ND
Diisoheptyl phthalate (DIHP) 71888896 mgkg 50 ND

Test Method ©  With reference to CEN/TS 15968:2010, analysis was performed by LC-MS.
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Perflucrooctane Sulfonates (PFOS)* 1000 mg'kg 10 WD
Perflucrosctancic Acid {PFOA) - mg'kyg 10 MWD
MNotes :

(1} Max. limit specified by commission regulation (EU) No. 757/2010 amending regulation (EC) No
85072004

(2} * PFOS refer to Perflucrooctanesulfonic acid and its derivatives including Perfluoroctanesulfonic acid,
Perfluoroctane sulfonamide, N-Methylperfluoroctane sulfonamide, M-Ethylperflucroctane sulfonamide,
N-Methylperfluoroctane sulfonamidoethancl and M-Ethylperfluoroctane sulfonamidoethanol.
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ATTACHMENTS
Pb/Cd/Hg/Cr**/PBBs/PBDEs Testing Flow Chart

1) Name of the person who made testing: Meria Jin/Gary Xuw Xiaolong Yang/Sielina Song

2) Name of the persen in charge of testing: Jan ShifMyra Ma/Luna Xu/Shara Wang

3) These samples were dissolved totally by pre-conditicning methed according to below flow chart.
(Crs" and PBBs/PBDEs teat method excluded)

| Sample Preparation |

| Sample Measurament |
I

Pb/CdiHg/Cr PEBs/PBDEs ¥ Cre
¥ ¥ *‘ *
Acid digestion with Sample solvent Monmetallic Meatallic
microwave |/ hotplate extraction matenial material
+ ¥ ABS/PCIPVC Others *
Concentration/ Bloiling water
Filtration Dilution of extraction o - exiraction
i Dissaolving b igesting at
solution a8y A
+ ultrasonication 150~180°C +
| o ” Fesid | * + Adding 1,5-
utian esidue ST ;
| Filtration ‘ Digesting at Separating o dl!}heny{carha
*r G0°C by get agueous Zide for color
1) Alkali Fusion / Dry | oS ‘ ultrasonication phase development
Ashing *
T | DATA ‘ | pH adjustment |
1 DATA
| ICP-OES/AAS | Adding 1,5
¥+ diphenylcarbazide for
| DATA ‘ color development
| UV-Vis |
v
| 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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SGS

Test Report No. SHAEC 1818655211

ATTACHMENTS

Date: 24 Aug 2018

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

Page 11 of 23

Sample cutting/preparation
Sample measurement
Solvent extraction
Concentration/Dilution
Filtration
GC-MS
DATA
e Nnn'-.l'uhbonmwmuuuno umkom oiks 'b’ mf:m" onatuon.at ;ﬂ L'ohamu w-nldompn':.n'l.s‘
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PVC Testing Flow Chart
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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
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1) Name of the person who made testing: Jenny Zhang
2) Name of the person in charge of testing: Brin Feng
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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
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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
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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
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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
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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
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