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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 8pin lay-out  Version : 000

2. DEFINITION
2-1. PART No.

SFX733EYJO02
©® @ ® @ ©® ®

No. EXPLANATION

@ | SAW Filter

@ | Design Type

@ | Center Frequency :TX(733MHz),RX(788MHz)
@ | Input:500hm,Output:500hm

® | Package size: 1.8x1.4mm?

® | Design Revision (02 : Molding Type)

2-2. APPLICATION : LTE B28B Duplexer
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

My XX
O X

1.440.1

-
W

No. Function
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w w 8
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W | § E'g
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5. MARKING

My XX
0O X

51. MyXX X
- The 1% 2" character 'My' indicates the model name of SAW Filter SFX733EYJ02.
- 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™ 5" character'X' indicates Lot No.

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 30 dBm 55 T, 5000 h
Operating Temperature Range —20~ +85 T
Storage Temperature Range —40~ +85 T
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 8pin lay-out  Version : 000

6-2. ELECTRICAL CHARACTERISTICS

6-2-1. TABLE
Ta= —20~+85T
*1. PCB loss is de-embedded.
tem CONDITION UNIT RATING Note
[MHZ] Min. | Typ.(25C) Max.
TX > ANTENNA
Insertion Loss(*1) 718.24 ~ 747.76 dB 1.95 2.8
Inband Ripple 718.24 ~ 747.76 dB 0.8 1.7
VSWR 718 ~ 748 - 1.6 2.1
10 ~ 698 dB 25 30
698 ~ 710 dB 15 33
773 ~ 803 dB 45 51
1436~1496 dB 32 38
1565.42~1605.89 dB 30 36
Absolute Attenuation 1830-1880 dB 30 34
2154~2244 dB 25 32
2400~2500 dB 25 31
2872~2992 dB 20 27
3590~3740 dB 18 23
4308~4488 dB 30 39
5026~5850 dB 20 30
Termination Impedance : Tx/ ANT 50Q(+ 9.2[nH]) /50Q(// 7.8[nH])

ANTENNA - RX

Insertion Loss(*1) 773.24 ~ 802.76 dB 2.0 25
Inband Ripple 773.24 ~ 802.76 dB 0.6 1.6
VSWR 773 ~ 803 - 1.7 2.2
1~718 dB 40 55
58 dB 50 59
1710~1785 dB 40 64
1850~1920 dB 40 63
Absolute Attenuation 1920~2400 dB 40 60
2400~2500 dB 40 60
2484~2775 dB 40 60
2775~2880 dB 40 60
2880~6000 dB 30 46
Termination Impedance : ANT / Rx 50Q(// 7.8[nH]) /50Q(+ 4.4[nH])
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3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm> 8pin lay-out  Version : 000
TX — RX
Isolation 718.24 ~ 747.76 dB 57 61
between Rxand Tx | 77324 ~802.76 dB 55 58
6-2-2. TEST FIXTURE
119
— =
YA 7.8nH g O
500 4.4nH 9.2nH 500
— —0—0 )ﬁf O -
Rx Output Tx Input

[X—Ray Top View]
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6-2-3. GRAPH

Tx—Ant, Ant—Rx Transmission Characteristics

Nearband

660 710 760 810 860
Frequency (MHz)

Tx—Rx Isolation Characteristics

Nearband Isolation

660 710 760 810 860
Frequency (MHz)
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Tx—Ant, Ant—Rx Transmission Characteristics(Wideband)

Wideband

WA NIY 4 U

INZ7/2. U /A VA

0 1000 2000 3000 4000 5000 6000
Frequency (MHz)

Tx—Rx Isolation Characteristics (Wideband)

Wideband Isolation

10 1510 3010 4510 6000
Frequency (MHz)

SMS-51-L-SFT-FS-218 Page 11/65 March 24, 2019



@Wrsr:l_ LRTE

Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

1.8%1.4x0.52mm> 8pin lay-out  Version : 000

Smithchart
ANT
oo ANT VSWR
5
4
3
2
1
660 695 730 765 800 835 860
Swp Min Frequency (MHz)
660MHz
Swp Max
B60MHz TX VSWR
5
4
3
[l ss I
2
1
Swp Mi 690 725 760 795 830
wp Min
660MHz Frequency (MHz)
RX
Swp Max
B860MHz RX VSWR
5
4
3
i)
2
1
) 690 725 760 795 830
Swp Min
660MHz Frequency (MHz)
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz

LTE B28 DPX-Rx 788MHz
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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)

| —

(n=23) (n=6) (n=11)

TC Tem p_. Drift
(n=23) (n=5)

v v

\ 4

Final Electrical Data
(n=115)

SMS-51-L-SFT-FS-218

Final Electrical Data
(n=24)

Final Electrical Data
(n=38)
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz 3 o Co
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm> 8pin lay-out  Version : 000
7-2. TEST ITEM & CONDITION
CATEGORY TEST ITEM TEST CONDITION REMARK
L Bake + Soak(MSL or above) + 3X Reflow
Preconditioning duration ( Soak 60°C 60% 120HR) JESD22-AT13
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 )
1sec Ttime
All pin
ESD(MM) JESD22-A115 100V 150V 200V )
1sec 1time
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
Temp Drift -40°C => 25°C => 125°C ZAY 2HR

SMS-51-L-SFT-FS-218
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LTE B28 DPX-Tx 733MHz

3 . ' .
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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

L

Reflow zone
60 ~ 150 sec

Pre-heating zone
60 ~ 180 sec

[Time / sec]

9. RECOMMENDED PCB DIMENSIONS

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

i RN e SR HUMIDITY INDICATOR

3

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

w
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
N

READ AT LAVENDER COLOR
CHANGE BETWEEN BLUE AND PINK

10 to 60% RH

SMS-51-L-SFT-FS-218 Page 16/65 March 24, 2019



Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 8pin lay-out  Version : 000

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 1 t2

4({9\ |

a \ [
\/ E
'S
i lw
[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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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 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 $ @ @ @ @ @ $
oz oz
< <
X X
xX 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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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

1.8%1.4x0.52mm> 8pin lay-out  Version : 000

1-3-3. Leader part and vacant position specifications.

Vacant Components Contained Vacant Leader Part
O s o6 O O oo+ o o ‘::\ ..... O O O o .. O O
enol[] - CJC]M - - - - - - )oc - Al - - 00 | s
s — c / - — i - —
150mm min i 4 ’ 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)26O><(W)37><(H)265mm3

S
Aw FlLTER
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LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 8pin lay-out  Version : 000

11-5. OUTER BOX STRUCTURE
Material : Paper

SIZE(mm)
TYPE Inner Box

#

a b c

A 270 240 275 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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LTE B28 DPX-Tx 733MHz 3 . PO
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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)

Test Report No. TSNEC1700799901 Date: 12 May 2017 Page 10f 8

TIANJIN WISOL ELECTRONICS CO.LTD
D1-1/3 INTERNATIONAL INDUSTRIAL CITY XEDA TIANJIN CHINA

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

SGS Job No. : TP17-003447 - TJ

Date of Sample Received : 08 May 2017

Testing Period : 08 May 2017 - 12 May 2017

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 Lead,

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-athylhexyl) phthalate (DEHP) , Butyl benzyl phthalate (BEP), Dibuty!
phthalate (DBP) , and Diisobutyl phthalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU.

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

Unless otharwse ngreed In writihg, this documant is issund by G- Company subiact 1o s Gm-'ll Genumm u' 4-'v1u
vm\nl. auum.o'n‘mum or n‘:fnmn at %.m % lm mul‘mon
subect in Tarms Canditions »
Alionson s Sawn 10 1 or sty T R e ﬁ!w ﬁm%
wivisad that informason contained Rerecn refiects the u =0 Iino of Its nm d within the Nmits of
Clleat's natrectons, § uny. sy s scle mmmll I- |o 11s Chust and s document n: mmm p-‘n oe
fransaction from exercising sl ther om and This cannat
wxcupt In Nl vmrmn prioe writtes rowal of mo‘:emnrry Any unutmrt:-a alleraton, n:'v"m or lutsfication of h- conlert o
may 5o "o fullest aatar of the law. Unioss otherwise stated e

L] »
ulummmlhtlnlmpm nhrmhihmuoll]l-u
Artention n.- N e | ity af tonting finspe olinn tepart & oerliicaln, plnese conintt us #f lelephons (BE-755 5307 1441
or pmall GN.Desnes n:u". oo

msm.mti.mmMTmnm.cmm t (85-22) GEA3000 1 (B6-22) 25206352  wWWIRJSGIOUD Com.an
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Surface Acoustic Wave Filter

SFX733EYJ02

LTE B28 DPX-Tx 733MHz

3 .
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 8pin lay-out

Version : 000

Na. TSMEC 1700795901

Test Report
Test Resulls :

Specimen No. S8GS Sample ID
5M1 TSMNA17-007998.001

Description
black film

Remarks :
(1) 1 mg/kg = 0.0001%
{2) MDL = Method Detaction Limit
{3) MD = Not Detected | < MDL )
{4) °-" = Mot Regulated

Date: 12 May 2017

Page 2 of 8

Test Mathod : (1) With referance to IEC §2321-5:2013, dalermination of Cadmium by ICP-DES.
(2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
{3) With referanca to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(4) With referenca to IEC §2321-7-2:2017, determination of Hexavalent Chromium by Colorimefric
Method using UW-Vis andlor with reference to IEC 62321-5:2013, determinaticn of Chromium by
ICP-DES.
(5) With reference to IEC 62321-6:2015, daterminaticn of PBBs and PBDES by GC-MS.
(6) With referance to IEC 62321-8:2017, determination of phthalates by GC-MS.
Tast ltamis) Limit LUnit MDL ooy
Cadmium (Cd) 100 mgikg 2 WD
Lead (Pb) 1000 mgikg 2 ND
Mercury (Hg) 1000 magikg 2 ND
Hexawalent Chromium (Sriv1)) 1000 mgikg ] WD
Sum of PBBs 1000 mg'kg WD
Monobromaobiphenyl - mgikg 5 WD
Dibromaobiphenyl - mgikg 5 ND
Tribromobiphenyl - magikg 5 ND
Tetrabromoblphenyl - mgikg 5 WD
Pentabromobdphenyl - mgikg 5 WD
Hexabromobiphenyl - mg'kg 5 WD
Heptabromobiphenyl - mgikg 5 WD
Octabramobiphenyl - mgikg 5 ND
Nonabromaoblphemyd - magikg 5 ND
Decabromobiphenyl - mgikg 5 WD
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz 1.8x1.4x0.52mm> 8pin lay-out  Version : 000
LTE B28 DPX-Rx 788MHz

Test Report No. TSNEC 1700793301 Date: 12 May 2017 Page 3 of 8

Test Ita Limit  Unit MDL oay

Sum of FBDEs 1000 magikg - WD

Monobromodiphenyl ether - mgkg 5 WD

Dibromadiphenyl ether - mgkg 5 WD

Tribromodiphenyl ether - magkg 5 WD

Tetrabromodiphenyl ether - magikg 5 WD

Pentabramodipheny| ether - magikg 5 WD

Hexabromodiphenyl ether - mgikg 5 WD

Heptabromodiphenyl ether - mgkg 5 WD

Octabromodiphenyl ether - mgkg 5 WD

Nonabromodiphenyl ether - mgikg 5 WD

Decabromodiphenyl ether - magikg 5 WD

Dibutyl phthalate (DBF) 1000 magikg 50 WD

Butyl benzyl phthalate (BEF) 1000  mgkg 50 WD

Bis (2-ethylhexyl) phthalate (DEHP) 1000 mgkg 50 WD

Dilsobutyl Phthalates (DIEP) 1000 magkg 50 WD

Motes :

{1) The maximum parmissible limit is quated from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series

http:ffwanw . canslac_au/dyndwwwT?p=104:30:1742232870351101

1258837 25

FSP_ORG_ID,FSP_LANG_ID:

{2) The result of Hexavalent Chramium (Cr{VI1}) is “ND" as the result of Chromium (Cr) is “ND", and

confirmation test of Hexavalent Chromium (CriV1)) is not required .

{3) If the Chramium (Cr) content is greater than the MDL of Hexavalent Chramium (Cr(V1}). confirmation

test of Hexavalent Chramium (CriVI)} is required.

(4) On 4 June 2015, Commission Directive (EU) 2015/863 was published in the Official Journal of the
Europaan Union {OJEU) to includa the phthalates BEBP, DBF, DEHF and DNBP inta ANMEX || of the Rohs
Recast Directiva. The naw law resiricts aach phthalate to mo mora than 0.1% in @ach homogeneous

material of an electrical product.

(5) The restriction of DEHP, BEP, DBF and DIBP shall apply to medical devices, including in vitro madical
devices, and monitoring and control instrumeants, including industrial monitoring and control instrumeants,

from 22 July 2021.

(B) The restriction of DEHP, BEP, DBF and DIBFP shall not apply to cables or spare parls for the repair,
the reuse, the updating of funclionalities or upgrading of capacity of EEE placed on the market before 22
July 2019, and of medical devicas, including in vitre medical devicas, and monitoring and control
instrumants, including industrial monitoring and control instruments, placed on the market before 22 July

2021.

(7) The restriction of DEHP, BBP and DBP shall not apply to toys which are already subject to the
restriction of DEHP, BBP and DBP through entry 51 of Annex XVI1 to Regulation (EC) No 1907/2008.
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

Test Report

No. TSNEC 1700799901 Date: 12 May 2017 Page 4 of 8

Test Method :  With reference to EN 14582: 2016, analysis was performed by lon Chromatograph (IC).

Test ltem(s)
Chilonne (Cl)
Bromine (Br)

Element(s)

Unit  MDL 007
malkg 50 09
50 ND

Test Method :  With reference to US EPA Method 3052:1996, analysis was performed by ICP-OES.

Test ltem(s)
Antimony (Sb)

Tin (Sn)

KRR R

SMS-51-L-SFT-FS-218

Uk Bagecion § Tesleg Sevices 7

Unit MDL 201
mgikg 10 ND
mg/kg 5 ND
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

1.8%1.4x0.52mm> 8pin lay-out  Version : 000

Test Report Na. TSMEC 1700798301 Date: 12 May 2017 Page 5 of 8

ATTACHMENTS
Pb/Cd/Hg/Cr*'/PBBs/PBDEs/Phthalates Testing Flow Chart

1) Mame of the person who made testing: Cathy Zhang/Zhanwen LiwAnn YWang/Cyhan Chen

2) Name of the person in charge of testing: Aaron Wang/Rex Zhu

3) These samples wera dissolved tofally by pre-conditioning method according fo below flow chart.
(Cr*" and PEBs/PBDEs /Phthalates test mathod axcluded)

| Sample Preparation |
v

| Sample Measurament |
I

Pb/Cd/Hg/Cr PEBs/PBDEs/Phthalates +* cr*t
L ) L ) ¥ ¥
Acid digestion with Sample solvent Monmeatallic Metallic
microwave | exfraction material material
hatplate
3 + ABSIPCIPVC Ofthars ¥
Concentration/ Bailing watar
Filtration Diilution of - - exfraction
exiraction solution Dissolving by Digesting at I
+ + 3 ultrasonication 150-180"C
3 ¥ Adding 1,5-
| Solution | | Residue | | Filtration | diphenylcarba
¥ + Digesting at Separating to zide for color
- - 60°C by get aqueous
1) Alkali Fusion | | GC-MS | ultrasonication phase devalopment
Diry Ashing +
2 Adid o dissolve | ¥
e | DATA | | pH adjustment |
| ICP-DESIAAS | DATA
Adding 1,5-
¥ diphenylcarbazida for
| DATA | color developmeant
¥
| UN-Vis |
¥
| DATA |
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

Test Report No. TSNEC 1700799901 Date: 12 May 2017 Page 6 of 8

ATTACHMENTS

Halogen Testing Flow Chart

1) Name of the person who made testing: Jin Wang
2) Name of the person in charge of testing: Rex Zhu

Sample cutting/preparation

'

Sample measurement

¢

Combustion in oxygen bomb

|

Dissolved in an absorption
solution

v

Filtration

!

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

'

DATA
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

Test Report No. TSNEC 1700798301 Date: 12 May 2017 Fage T of 8
ATTACHMENTS

Elementary Testing Flow Chart

1) Mame of the person who made testing: Cathy Zhang
2) Mame of the person in charge of testing: Aaron Wang

Sample cutting/preparation

}

Sample measurament

l

Acid digestion

Salution

'

ICP-OESIAAS

v

DATA
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

Test Report No. TSNEC 1700799901 Date: 12 May 2017 Page 8 of 8

Sample photo:

TSN17-007999.001

SGS authenticate the photo on original report only
ew End of Rw .w
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz

3 . ' .
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm> 8pin lay-out  Version : 000

13-2. RAW MATERIAL(PACKAGE)

SGS

TEST REPORT FEPORT NOU JP/20174111101 DATE: January 122018 PAGE: 1 OF 4
KY DCERA CORPORATION

1810 TAKFCHD SATSUMASENDALSH] KAGDSHIMA JAPAN

THE FOLLOWING SAMPLE(S) WAS/WERE SUBMITTED AND IDENTIFIED BY./ON BEHALF OF THE CLIENT AS:
HToH LT VB R, BRIz fth>THEETELE:

SAMPLE DESCRIPTION - 1-01-4- 13 KY DCERA-CERAMIC A0

GLIENT REF.NO

SAMPLE RECENVED SIS 24

TESTING DATE SN2 TO 20180112

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

#HIFNE ST E IRE O ERIZEYET.

TEST METHOD(E) ¢ WITH FEFEREMCE TO LATEST EDITION OF IECE2321 FOR RaHS § SUBSTAMCES.
Fogiiet- 4 OTHER CHEMICALS WERE TESTED BY EACH APPROPRIATE METHOD.

FioH 56990 0T 00 714 |2 B R ER CDECE 231 E B WL ELLE.
THREADIEFERE IOV TREATAIREETET MFETLELE.

TEST RESULT(S) ; PLEASE REFER TO THE NEXT PAGE(S).
SIFER HFOA—LEl SR ELET.

N

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

Thin Tocat: Nmpord i B bry tha Compasy usder i Gases | Condiion
]

YBP East Tower 12F, 134 Godo-c
A0 45 330 1100 F +8110) 45

v Hodegava-ku Yokohama 240-0005, Japan
0 1108 LIAL: wovewsijp. 595, 00m
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

SGS

TEST REPORT REFORT NO. JPA2017111101 DATE:January 122018 PAGE: 2 OF 4

KY DCERA CORPORATION

1810 TAKFCHD SATSUMASENDARSH] KAGDEHIMA JAPAN

TEST RESULT(S)

TTENTS) UNIT _ RESULT WETHOD INGT/PLACE _MDL_
CADMILM{Cd} mg/kg MO ECA2321-5 2013 ICP-CES 2
LEADPH} me’kg M. ECA2I21-5 2013 KCP-CES 2
MERCURY{Hg! me/kg MO ECA2321-& 2013 ICP-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 Detection Limit

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

e or walable on regunt ard acosssitie al hitpa®sws sgecam. AHentan @ drsan
; i (s TS Faopor rofer Dndy ID D SANMEES! 5| fosied
Mrery oF S Ealon o e SRl B apEaRiay JP

t iR f i i A AL . B L P Al Lo W e R 14, WiEx

YEP Egat Tewer 12F, 134 Goda-chis Hosdogaya-ku Yokahama 240-00086, Japen
100 45 320 17100 F +B1I00 45330 1108 LIAL: wwewjp.5gs.com
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

TEST REPORT REPORT NOL JP/201741 11101 DATE: January 122018  PAGE: 3 OF 4

KY DCERA CORPORATION

1810 TAKFCHD SATSUMASENDALR SHI KAGDSHIMA JAPAN

S 70—Fr—| 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
Iz /IR L - f
oy FIAYERRBI BRI E 8 T
I:I'ND:, HCI, HF S} N N Salwarnt axtractian
. Extraction by alkafine solution and
Decompaosition under dosed’ apen system savant’ baing watar
(HHO, HOL HF, st} e &
L4
A1l Filtration | wH- RS -RR
.l Caoaling ~Filtra tion Cancantraton® Dilutian
¥ il ¥
Salution Resdus
DAL NA AR E E-pHIRE
Add diphenyloarbazids -
TlH)EM pH adustment
Alkali fusion
b L4 L4
ICP-DES ICP-MS. AAS ] ] U Vis ] | GL/MS ]

. Atiart

Hodegeye-ku Yokahama 240-0005, Japan
01108 UIAL: wewjp.sgs.cam
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LTE B28 DPX-Tx 733MHz 3 . PO
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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
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

13-3. RAW MATERIAL(LT WAFER)

| FafQuestion’ ’)
Please Co with SGS
=
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 : BLT

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.

Trop@ha
Signed for a

Chemical Laboratory - Taipei
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dexan to the kmsston of katéty, rodemnAcaton and rodction rsues defned sheran holder of 913 docurmer @ asvowed than isfrmaton contenes haweon seSects the Compeny's
finchrgs ot the term of 43 reervenion coly and wetten the ket of chent's raruction, f wry. Tre Comguey's 2o reaponatasy s 5 its Chart and tha cocument Jors 708 £xcratsie Sertms
o 2 trarmecyon from esarcieng all ther nghtx and cohgationa unde® tha ransaction documerex Tha documen cannot te reprosuces, sacept N bl Wiitout pnoe wirsen sporovel of the
Company. Any unesthoroed starascn forgery o feaéizatan of she comers o azpearsnce of thes docurmert o UnkewAs snd offerdaers may be prasscined to e fulest extent of the Ew.
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-\-M.w.-\ = Flosd, '-wh:-mnm W K Datazt. Sw Tam Sy, Taswen B LHANER LA ONE = Wi
B3] eowowage e

Numter of e SGS Croup

SMS-51-L-SFT-FS-218 Page 34/65 March 24, 2019



Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 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 SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

1.8%1.4x0.52mm> 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
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Surface Acoustic Wave Filter

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

SFX733EYJ02

Test Report no.:cenoirmasiza Date : 2017/11/01 Page:40of9
Shin-Etsu Chemical Co.,Ltd. LRt ol
13-1,Isobe 2-chome, Annnaka-Shi, Gunma, Japan
Analytical flow chart of Heavy Metal
These samples were disscived lotally by pre-conditioning method according to below flow chart. ( Cr** test method exduded )
®  Technician : JR Wang
®  Supervisor. Troy Chang
( Cutting - Preparssion |
v
| Sample Measurement I
[
! PbiCdiMg | ce*
v v
I Acid di with i Ih I
‘ | Non-metal | | Metal |
| Ftration | ABS | PC/PVC | Others v
I Bailng water
¥ 1 Dissolving by Digesting a T
| Sduion ] | Residue | trascrication 150~160C
‘ ‘ Codl, fiter
‘ dig through
1) Akalifusion Digesting at 80T Separating to get fiter
2) HClio dissa by ul icabi aq phase *
! ‘ Add diphenyh-
= | carbazide for color
I pH adjustment I e 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
Thas cocamant i mesed by the Compary sutzecs to ts Genersl Condticrx of Servien prmvted oversesr. svadein on regumst or =
g, for sectronxc format documernes, xubpect o Terma and Concmons for Emcrorc Documents ot Amerton &
drram 1o the bmnston of ketdty, ndermAcston and joradchon meues defned theran hokder of $ha docamen v sSves ther itormastion contanes heseos sefects the Compeny's
o Corrgaery 'z scie reaponadeiey o 5 it Chert snd tha cooument coes mon maoretsie serbas

finchogs at the term of 42 mmersenion cnly and withes tha brreta of chest' s raeructon, i amy
%0 & turmachon from essrcoeng afl ther ngfex and cobgetions usder 1he Tansacton documenta Tha document cnsot b reseocuces, excapt 1t wWithout price wiren speeovel of the
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . P
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm" 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
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= A rmssssn e asercmng all sher nghes and cokgaizra urde: ihe Tanascten desumma Tha documan: cannct ba esocuced, sacept N fal, wiihout pror wirsen speroval of tha
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 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

T cocarmant m e by the Comparmy aubmect toits Genersl Condition of Saroce primied cvesie, svaskabie on regemst or scoeaaiksia ai
anc, ‘o mlectrone dormad docomanss, susct @ Tanm and Concrmons for Emcronc Docomanta i Amacim a
deram o the bmesthon of ketdsty, ndemnAceton and roxdchion meues detned heamn holdar of tha: docamam o schvimed that mformston contened hewson refects the Company's
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
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Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

Test Report no.:cenoiiasiza Date : 2017/11/01 Page:70of9

Shin-Etsu Chemical Co.,Ltd. L AL Lty o
13-1,Iscbe 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 Socurmant i v by the Compeany subuec: to ts Genersd Condtionn of Servien premied overse®. avadetto on regoess or =t
g, for sectronic dormat documents, autyect 3 Terma ard Concmons for Elmscyomc Documants st Aarn.:- 2
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

Test Report No. : CE/2017/A5173 Date : 2017/11/01 Page:8of 9

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

Analytical flow chart - PBB / PBDE

®  Techmcian : Yaling Tu
W Supervisor: Troy Chang
First testing process —» |
Opﬁonal SCreen process sses

Confirmation process = » l
| Sampie pretreatment |

!

Screen analysis | E
lIlllllllllllllll'lllllllllllllllll;

\d

Sample extracton /
Soxhlet method
T
v

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

| GC/MS |

Sample I

Toa docarnent i imeund by the Compe y subect to ¢z Genersl Condtiors of Serven sented ovesssr’ avakssie on regume: or "t
nd, for slectromic format docomarnes, mutject %o Terms s=d Concdsons by Emcrorc Documents st © ln- ton 8
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz 3 . .
LTE B28 DPX-Rx 788MHz 1.8%1.4x0.52mm> 8pin lay-out  Version : 000
Test Report no.:cenoimasiza Date : 2017/11/01 Page:90f9
Shin-Etsu Chemical Co.,Ltd. T W
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 ™
e o e e et e
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Surface Acoustic Wave Filter SFX733EYJ02
LTE B28 DPX-Tx 733MHz
LTE B28 DPX-Rx 788MHz

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

13-4. RAW MATERIAL(GOLD WIRE)

Test Report No. SHAEC1718798806 Date: 31 Aug 2017 Page 1 of 23

TANAKA ELECTRONICS (HANGZHOU) 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 Bonding Wire

SGS Job No. : SP17-030384 - SH

Date of Sample Received : 25 Aug 2017

Testing Period : 25 Aug 2017 - 31 Aug 2017

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 tesis on submitied sample(s), the results of Lead,

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PEBs).
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-ethythexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP) and Diisobutyl 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 1907/2006

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

Test Report No. SHAEC1T18798806 Date: 31 Aug 2017 Page 2 of 23

Test Resulis :

Test Part Description :

Specimen No. 5G5S Sample ID Description
SH1 SHA17-187988.002  Golden metal wire

Remarks :
(1) 1 mgfkg = 1 ppm = 0.0001 %
(2) MDL = Method Detection Limit
(3} ND = Mot Detected { < MDL )
(4) " = Mot Regulated

RoHS Directive (EU] 2015/863 amending Annex |l fo Directive 201 1/65/EU

Test Method :  With reference to IEC 82321-4:2013, IECE2321-5:2013, |EC 62321-7-1:2015, IEC 62321-6:2015
and [ECE2321-8:2017, analyzed by ICP-OES/AAS, UNVis and GC-MS.

Cadmium (Cd) 100 migfkg 2 D
Lead (Pb) 1000 mig'kg 2 MO
Mercury (Hg) 1000 mig'kg 2 ND
Hesxcavalent Chromium (Crivi))» - pgiom™ 040 MD
Sum of PFEBs 1000 mig'kg - ND
Monobromobiphenyl - miglg 5 MDD
Dibromobiphenyl - mgilg 5 MDD
Tribromobiphenyl - migfkg 5 MO
Tetrabromobiphemyl - migfkg ] D
Pentabromichipheny - mig'kg 5 MO
Hexabromobiphemyl - mig'kg 5 ND
Heptabromobiphenyl - mg'kg 5 MD
Octabromobiphenyl - miglkg 5 MO
Nonabromobiphenyl - miglg 5 MDD
Decabromobiphenyl - mgilg 5 MDD
Sum of PEDEs 1000 migfkg - MO
Monobromodiphenyl ether - mig'kg 5 MND
Dibromodiphenyl ether - mig'kg 5 MO
Tribromodiphenyl ether - mig'kg 5 D
Tetrabromediphenyl ether - mg'kg 5 MD
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Test Rept)lt Mo, SHAEC1T18708806 Date: 31 Aug 2017 Page 3 of 23
Pentabromodiphenyl ether - migflag 5 MO
Hexabromodiphenyl ether - mg'lg ] ND
Heptabromodiphenyl ether - migflg 5 MDD
Octabromodiphenyl ether - miglg 5 HD
Monabromodiphenyl ether - migflag 5 MO
Decabromodiphenyl ether - migilg 5 MDD
Di-butyl Phthalate (DBF) 1000 mig'lg 50 HD
Benzyl Butyl Phthalate (BBF) 1000 mg'lg 50 HND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 migflag 50 MDD
Diisobutyl Phthalates (DIBF) 1000 migflg 50 HD
Motes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent tio EN 62321 series
hittp-fferwew. cenelec eu/dynfwrennF7p=104:30: 1742232870351101::F5P_ORG_IDFSP_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 fo contain Crvl
b. The sample is negative for CrVl if Crvl is ND (concentration less than 0.10 pgfcm™). The
coating is considered a non-Crl based coating
€. The result between 0.10 pgfcm® and 0.13 pgiom® is considered fo be imcondusive -
unavoidable coating varations may influence the determination

Infarmation on storage conditicns and production date of the tested sample is unavailable and thus Cr{VI)
results represent status of the sample at the time of testing.

Halogen

Test Method :  With reference to EM 14582: 2007, analysis was performed by lon Chromatograph (1C).

Test ltemi(s) Unit MDL ogs
Flugrine (F) mg'kg 50 MD
Chilorine (CI) mg/kg 50 MD
Bromine (Br) mg'kg 50 WD
lodine (1) mg'kg 50 MD
Element{s)

Test Method :  With reference o US EPA Method 30508:1996, analysis was performed by ICP-OES.
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Test REPOI"t Mo, SHAEC1T18798806 Date: 31 Auwg 2017 Fage 4 of 23
Test ltemi(s) CAS NO. Unit MOL 003

Antimany [(Sb) mg'kg 10 ND

Benylium (Be) mg'kg 5 ND

Antimony tioxide [Sb0x)+ mg'lg 12 ND

Benyllium oxide (Bel) + mg'kg 15 ND

Diarsenic trioxide [As.0:) + 1327-53-3 mg'lkg 10 ND

Arsenic (As) mg'lg 10 ND

Diarsenic pentacxide [AszCa) + 1303-28-2 mg'kg 10 ND

Motes :

(1) #+ Calculated concentration of BeD is based on the identified Be

Calculated concentration of Sba0s is based on the identified 5b

Calculated concentration of diarsenic pentaoxide and diarsenic frioxide are based on the identified
arsenic and lead

Organic-tin compounds

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

Test ltemi(s) Unit MOL ogs
Tributyl tin (TET) mgky  0.02 ND
Dibutyl tin (DET) mglkg  0.02 ND
Diocty! tin ([DOT) mgkg  0.02 ND
Tripropyltin (TET) mgky  0.02 ND
Bisitributyltin) cxide (TETO) » mgkg  0.02 ND

HNotes :
(1) #+ = TETO are back calculated based on the worst-case scenario of TET

Polychlorinated Naphthalenes (PCNs

Test Method :  With reference fo US EFA 8081B: 2007, analysis was performed by GC-MS

Test ltemi(s) Unit MDL ogs
2-Chigrinated Naphthalene mag'kg 5 ND
1,4-Dichlorinated Maphthalene mgkg 5 ND
1,5-Dichlorinated Maphthalens mglkg 5 MD
1,2-Dichiorinated Maphthalens mg'kg 5 ND
1,8-Dichlorinated Maphthalene mglkg 5 ND

Wbiicn albawine dgidid (& wisling Iha docurmsl o tasd by b camph. dubipct s s Cusial Condilises of Barvice piirked
FUpeas avpluile e nuai of accessible ¥ D ] -_ - Tof Aub I i FrTiaR et

wabjec! o Tarea e u f Bl 3

Anarton kb drasm 10 the lnieson o labiny, G it d Fia i ]
mdvizad that isformaticn cocnisirad hermon mllects e © 2 ‘Hﬂﬂﬂldhlrﬁﬂ"lbﬂ“r.!dm-h“hﬂ
=T barva, I aey. The & #ele B s In Bl Afd M dodumeal dos sol axpnerile parnkes 15 8
Eranscticn from sesrcising s heir wne chilgainra unce! the Thim & i canni b

macwpl i Tl silhoul grice sedles wenl ol e §- By unsulosiced el ar falhzalion of ke canbeel o
Imﬂllmh dpaimel i m PRl Ty S mlmh-dwﬂnhlm-l:mm e farw, Wrdess aiteraiee saled e

1 v ot
Ilnm h I.I-inl r-purlr-l-r mrr -m- l.lvhilcl
Iy than

To chaik | et & oo 110 gl b ase Sormac! we al velesho e (B8 TS 08T 1443

mit: Cl 3
rmu'h"muﬂa:m-:tmm B T R T Ty S ——
B - STERLBHORIHE M o (LBCIIANSSH (HLEZIGNINEN  ® smehvadeguoom

Mambar o he 365 Group (305 54)

SMS-51-L-SFT-FS-218 Page 46/65 March 24, 2019



.@‘U\/ISDL ofo[&
Surface Acoustic Wave Filter SFX733EYJ02

LTE B28 DPX-Tx 733MHz 3 . PO
LTE B28 DPX-Rx 788MHz 1.8x1.4x0.52mm" 8pin lay-out  Version : 000

Test Report Mo. SHAEC1T187I8808 Date: 31 Aug 2017 Page 5of 23
Iest temis) Unit MDL frvk

1,2,3-Trichlorinated Maphthalene mglkg 5 ND

1,2.3 4 Tetrachlorinated Naphthalene mglkg 5 ND

1,2,3 4.6-Fentachlorinated Naphthalene maglkg 5 ND

Octa-chlorinaed Maphthalene malkg 5 ND

1-Chiorinated Maphthalene maglkg 5 MD

Shert-chain Chiorinated Paraffin (SC and Medium-chain Chlorinated Paraffin (MCCP

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

Test ltemis) Unit MDL 003
Shart-chain Chlorinated Paraffin (SCCP) (Ca-Caa) malkg 50 MD
Medium-chain Chlorinated Parsffin (MCCP) malkg 50 MND
{CarCar)

Red Phosphomus

Test Method :  5GS in house method{SHTC- CHEM- SOP -342-T). Analysis was performed by ICP-0OES and

Pyrolysis-GC/MS
Test ltemis) Unit MDL 003
Red Phosphorus malkg 500 ND

Motes :

For Positive result, the testing result is based on the worsi-case scenanie, and confirmed by
Pyrolysis-GC-MS.

Tetrabromobisphenol A (TBBP-A)

Test Method :  With reference to US EPA 3540C: 1395, analysis was performed by GC-MS5.

Test ltemis) Unit MDL 22k
Tetrabromabisphencl A [TEBP-A) mgkg 10 ND
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Test Report Mo. SHAEC1718798806 Date: 31 Aug 2047 Page & of 23

EVE [Polyvinyl chloride

Test Method :  In-house method (SHTC-CHEM-50P-115-T). analysis was performed by FTIRVHATR.

Test ltem(s) CAS NG, Linit MOL k]
PVC B002-86-2 - - Megative
Motes :

(1) Megative=Undetectable, Fositive=Detectable

Bi ol-A

Test Method :  Extraction by crganic solvent, analysis by HPLC-DAD-MS.

Test ltem(s) Unit MDL a3
Bisphenol-A mg'kg 1 NI

'IH}?J'ZIJGE IJI fuma DM

Test Method :  Solvent extraction. analysis was performed by GC-MS.

Test Hemis) Limnit Unit MODL 003
Dimethyl furnarate(DME) 0.1 maka 0.4 ND
Polychlorinated Terphenyls (PCTs)

Test Method :  With reference o US EPA B082A- 2007, analysis was performed by GC-MS

Test temis) Unit MDL o3
Arcdor 5432 mg'kg 5 WD
Arcdor 5442 mg'kg 5 WD
Hexabrom ecane (HBCDD

Test Method :  With reference fo IEC 62321:2008, analysis was performed by GC-MS.
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Test Report Me. SHAEC1T18798808 Date: 31 Aug 2017 Page 7 of 22
Test fem(s) Lnit MDL Feik]
Hexcabromocyclododecane (HBCDD) mgikg 10 D

PFOS (Perfluorocctane Sulfonates) and PFOA (Perflucrooctanoic Acid)

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

Test liem(s Limit  Unit MDL 003
Perflucrooctanesufionate (PFOSH 1000 mg'kg 10 MO
Perfluoroctanoic Acid (PFOA) - mg'kg 10 MO
Motes :

(1) Max. limit specified by commission regulation (EU) Me. 78772010 amending regulation (EC) Mo
B5072004

(2}* PFOS refer to Perflucrococtanesulfonic acdd and its derivatives including Perflucrcctanesulfonic acid,
Perflucroctane sulfonamide, N-Methylperfluorectane sufonamide, N-Ethylperflucroctane sulfonamide,
M-Methylperfluorcctane sufonamidoethancl and M-Ethylperfluoroctane sulfonamidoethamol.

Polychiorinated Bi (PCBs)

Test Method :  With reference to US EPA 8082A- 2007, analysis was performed by GC-MS

Test liem(s CAS NO. Unit  MDL 003
2.4 4 Trichlorobiphenyl (PCE 28) 7012-37-5 mgky 05 MD
2,2' 5 5-Tetrachloro-biphenyl (PCE 52) 35693-99-3 mgky 05 MD
2,2' 4.5 5-Pentachloro-bipheny (PCS 104) 37680-72-2 mgky 05 MD
2,3 4.4 5-Pentachlorobiphenyl (PCB 118) 31508-00-8 mgky 05 MD
2,234 4 5-Hexachloro-biphenyl (PCE 138) 35065-28-2 mgky 05 MD
2,2 4.4 5 5-Hexachloro-biphenyl (PCE 153) 35065-27-1 mgky 05 MD
2,2'.3.4.4' 5,5 -Heptachlorobiphemyl (PCB 180) 35065-29-3 mgkg 05 ND
Phthalates Confent

Test Method :  With reference fo IEC 62321-8 ED.1.0 (111/321/CD) . determination of phthalates by GC-MS.

Test liem(s CAS NO. Unit  MDL 003

Diisonanyl Phthalate (DINP) 28553-12-0 mgky 50 MD
/68515-48-0

Di-n-octyl Phthalate (DNOP) 117-84-0 mgkg 50 ND
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Test lfem(s) CASNO Un#  MDL 003

Diisodecyt Phthalate (DIDP) 26761-40-0 mgkg 50 ND

/68515-49-1

Dihexyl Phthalates (DnHP) 84-75-3 mgkg 50 ND

Diisoheptyl phthalate (DIHP) 71888-89-6 mgkg 50 ND

1,2-Benzenedicarboxylic acid, di-C7-11-branched and 68515424 mg’kg 50 ND

finear alkyl esters(DHNUP)

Bis(2-methoxyethyl) Phthalate (DMER) 117-82-8 mgkg 50 ND
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ATTACHMENTS
Pb/Cd/Hg/Cr*-/PBEBs/PBDEs Testing Flow Chart

1) Mame of the person who made testing: Meria Jin/Gary ¥u/ Rony Chen/Sielina Song

2) Mame of the person in charge of testing: Jan Shi'Jessy Huang/Luna Xu/Shara Wang

3) These samples were dissolved totally by pre-conditioning method according to below flow chart.
(Crr" and PBBs/PBDEs test method excluded)

| Sample Preparation |
¥

| Sample Measurement |
I

Pb/Cd/Hg/Cr PBEBs/PBDEs . ¥ Cr*”
L ¥
Acid digestion with Sample sohent HNonmetallic Metallic
microwave / extraction material materal
hotplate
BI L ABS/PC/PY | Others v
Concentration/ 4—4 Boiling water
Filtration Dilution of - - - - extraction
extraction solution Dissolving by Drigesting at )
+ ultrasonicatio 150~180°C
- - ¥ ¥ Adding 1,5-
| Salutian ” Residue || Filtration | — ) diphenylearb
Digesting at Separating to azide for
+ 80°C by get aqueous :
1) Alkali Fusion [ | Ee-MS | ultrascnicatio phase celar
Diry Ashing + I ] *‘
2) Acid to ¥ UN-Vis.
T | DATA | | pH adjustment |
¥
| ICP-OES/AAS | Adding 1,5-
+ diphenylcarbazide
| DATA | for color
¥
| UV-Vis |
¥
| DATA |
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ATTACHMENTS

Phthalates Testing Flow Chart

1) Name of the person who made testing: Sherlock 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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ATTACHMENTS

HBCDD Testing Flow Chart

1) Name of the person who made testing: Gary Xu
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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ATTACHMENTS

Halogen Testing (oxygen bomb) Flow Chart

1) Mame of the person who made testing: Kevin Xu
2) Mame of the persen in charge of testing: Sisily Yin

Sample cutting/preparation

)

Sample measurement

'

Combustion in oxygen bomb

'

Dissolved in an absorption

solution

'

Filtration

'

Analyzed by ion
chromatography. Double confirm

by other instruments, if

necessany

!

DATA
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ATTACHMENTS

PFOS/PFOA Testing Flow Chart

1) Name of the person who made testing: Jane Yang
2) Name of the person in charge of testing: Myra Ma

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

'

Concentration/Dilution

!

Filtration

'

LC-MS

DATA
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ATTACHMENTS

PVC Testing Flow Chart

1) Name of the person who made testing: Jessica Qin
2) Name of the person in charge of testing: Linda Li

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: Jessy Huang

Sample cutting/preparation

!

Sample measurement

'

Solvent extraction

Derivatization
Liquid-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: Zirco Yu

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

'

Concentration/Dilution

i

Filtration

GC-MS

DATA
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ATTACHMENTS

SCCP/MCCP Testing Flow Chart

1) Name of the person who made testing: Jenny Zhang
2) Name of the person in charge of testing: Zirco Yu

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

.

Concentration

|

Clean-up

Filtration

.

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

!

DATA
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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) Mame of the persen who made testing: Jessica Qin / Zhengyong Rao
2) Mame of the persen in charge of testing: Linda Li'Summer Jin

Sample cufting/preparation

:

Sample measurement

!

ICP-OESPyrolysis-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: Jessy Huang

Sample cutting/preparation

'

Sample measurement

'

Solvent extraction

'
Derivatization
'
Liquid-liquid extraction

'

Concentration/Dilution

.

Filtration

'

GC-MS
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ATTACHMENTS

BPA Testing Flow Chart

1) Name of the person who made testing: Alfred Chen
2) Name of the person in charge of testing: Judy Li
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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: Jessy Huang
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