SPECIFICATION

o
LEAD-FREE

USER
USER PART No.
WISOL PART No. SFX836EYJ02
DOC. No. SMS-51-L-SFT-FS-209
DATE November 9, 2018
REVISION 000
WISOL
Jang, Baek-San Ha, Sang-Ki Hong, Sang-Dea

ISSUED ﬂ‘H“ APPROVED ; APPROVED
BY 0 L" BY (R&D) 2 BY (QC)
N |

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



http://www.wisol.co.kr/

LTE B5 DPX-Tx 836.5MHz 3 o . .
LTE B5 DPX-Rx 881 5MHz 1.8 % 1.4 x0.55mm" 8pin lay-out Version : 000
» A TABLE OF CONTENTS
1. REVISION HISTORY ...ttt ettt e e e e e ettt e e e e e e s et bt e e e e e e e e e saababeeeeeeeeeanaarssaeess 3
b7 | | L 1 USSP 4
3. PRECAUTIONS ... e e e e e e e s s sttt eeeee e e s sa s et e teeeeaeesesaasteeeeeeaeesessntaeneeeeeeseannnsrnnees 4
4. OUTLINE DRAWING & DIMENSIONS........cooiiiiiiiiiice sttt e e e e s ee e e e e e e s st re e e e e e e s e s nnnnennees 5
5. MARKING ... et e e e e et r et e e e s e st et e e e teeeae s Rt e ——eeeee e e e e anr——eeeteeeaeannrarareeeeeaeannrraaeees 6
6. PERFORMANCGE ..o e e s e et e et e e e e s s a bt e e e eaeesesaanteeeeetaeese s sntaaeeeeeeesenannnennees 7
B6-1. MAXIMUM RATINGS ... .o 7
6-2. ELECTRICAL CHARACTERISTICS ...oeei oottt ettt e e ettt e e e e e e e st e e e e e e eea b s 8
728 o = Y 0 13
7-1. ENGINEERING SAMPLE FLOW CHART .. ..ottt et e e e e e aaabe s e e e e e e eeaaaen 13
7-2. TEST ITEM & CONDITION ...uuuiiiiiiiieiieie ettt e s e e e e e e ettt e e e e e e eesbab e seeeeeseasbaaseeeeseenranes 14
8. REFLOW CONDITION ... ..ottt ettt e e e et e e e e e e e e et e e e e e e e e e eabebeeeeeeesesnnabeneeeas 15
9. RECOMMENDED PCB DIMENSIONS ...t 15
0. CAUTION . ... 16
T1 PACKING . ... 17
TT-1.DIMENSIONS ... 17
11-2. REELING QUANTITY oo 18
11-3. TAPING STRUCTURE ... 18
11-4. INNER BOX(Reel Packing) STRUCTURE ... 19
11-5. OUTER BOX STRUCTURE ... ..ottt ettt e e e ettt e e e e e s e e e b s e e e e e e eaaba s 20
12. TAPE SPECIFICATIONS ...t e e e e e e e e e e et e e e e e e e e e e eaabreeeeaaeeaaaanes 21
18, ROHS AT A . 22

SMS-51-L-SFT-FS-209 Page 2/28 November 9, 2018



@‘U\/TSDL oto[£

Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 Qs . .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

1. REVISION HISTORY

000 |[November 9, 2018 | All Page Make specification
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

2. DEFINITION
2-1. PART No.

SFX836EYJ02
©® @ ® @ ©® ®

No. EXPLANATION

@ | SAW Filter

@ | Design Type

® | Center Frequency :836.5MHz(824 ~ 849)
@ | Input:500hm,Output:500hm

® | Package size: 1.8x1.4mm?

® | Design Revision (02 : Molding Type)

2-2. APPLICATION : LTE B5 Unbalance Duplexer

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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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

4. OUTLINE DRAWING & DIMENSIONS

[Unit: mm]
1.8+0.1
7 5
o X |
"
1 3
<
3
0.3940.03 0.075£0.05
No. Function
__§ il -
- =
% . 2 1 Rx Output
% s 3 3
& . ¢ 4- 3 Tx Input
2 6 Antenna
10 6
/N I -
(]
=

(.3540.0p 0.320.0p
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 ou: . .
LTE B5 DPX-Rx 881 5MHz 1.8 % 1.4 x0.55mm" 8pin lay-out Version : 000
5. MARKING
YRXX
O X

5-1. Y RXX X

- The 1% 2" character 'YR' indicates the model name of SAW Filter SFX836EYJ02.
- 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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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 o .
8%x1.4x0. - .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
6. PERFORMANCE
6-1. MAXIMUM RATINGS
CHARACTERISTICS RATINGS UNITS NOTES
DC Permissive Voltage 5 \
Maximum Input Power 30 dBm CW, 55°C, 5,000hr
Operating Temperature Range —30~ +85 (¢
Storage Temperature Range —40~ +85 T
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

6-2. ELECTRICAL CHARACTERISTICS

6-2-1. TABLE
Ta= —30~+85C
PCB loss is de-embedded.
CONDITION RATING
Item UNIT Note
[MHZ] Min. Typ.(257C) Max.
TX > ANTENNA
824 ~ 849 dB 15 2.0 Over Temp
Insertion Loss(*1)
824 ~ 849 dB 1.5 2.0 +23t0+277C
Inband Ripple 824 ~ 849 dB 0.5 1.2
824 ~ 849 - 1.5 2.0
VSWR
824 ~ 849 - 1.5 2.0
0~ 764 dB 21 26
764 ~ 804 dB 23 28
869 ~ 894 dB 48 57 Over. Temp. Rx
869 ~ 894 dB 48 57 +23t0 +27C, Rx
925 ~ 960 dB 24 29
1574 ~ 1577 dB 30 35
Absolute Attenuation
1638 ~ 1708 dB 32 37
1805 ~ 1880 dB 36 41
1920 ~ 1980 dB 38 43
2110 ~ 2170 dB 36 42
2400 ~ 3000 dB 29 34
3000 ~ 6000 dB 5 10
Termination Impedance : Tx/ ANT 50Q(// 16.0[nH]) /50Q(// 8.0[nH])
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz

1.8 x 1.4 x 0.55mm?® 8pin lay-out Version : 000
LTE B5 DPX-Rx 881.5MHz pin 18y
CONDITION RATING
Item UNIT Note
[MHZz] Min. Typ.(257C) Max.
ANTENNA > RX
869 ~ 894 dB 1.7 2.1 Over Temp
Insertion Loss(*1)
869 ~ 894 dB 1.7 2.1 +23t0 +27C
Inband Ripple 869 ~ 894 dB 0.6 1.2
869 ~ 894 - 1.5 2.0
VSWR
869 ~ 894 - 1.7 2.1
0~779 dB 52 57
779 ~ 804 dB 52 57
824 ~ 849 dB 50 63 Over Temp. Tx
824 ~ 849 dB 50 63 +231t0 +27°C, Tx
915 ~ 925 dB 17 24
Absolute Attenuation
925 ~ 960 dB 30 36
1920 ~ 1980 dB 55 63
2400 ~ 2500 dB 51 58
2500 ~ 3000 dB 50 55
3000 ~ 6000 dB 32 38
Termination Impedance : ANT / Rx 50Q(// 8.0[nH]) /50Q)
TX - RX
Isolation 824 ~ 849 dB 55 62 Tx
between Rx and Tx 869 ~ 894 dB 53 59 Rx
6-2-2. TEST FIXTURE
50Q Antenna
—1
L
8.0nH

L i 16.0nH
Rx Output Tx Input 777

[X—Ray Top View]
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 Qs . .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
6-2-3. GRAPH
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 o . . .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz

3 . .
1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
LTE B5 DPX-Rx 881.5MHz
ANT_VSWR
5 Swp Max
960MHz
4
3
2
1
760 800 840 880 920 960
Frequency (MHz) Swp Min
760MHz
Tx_VSWR
5 Swp Max
960MHz
4
3
2 Wi
1
800 820 840 860 880
Frequency (MHz) Swp Min
760MHz
Rx_VSWR
5 Swp Max
960MHz
4
3
P w4
1
840 860 880 900 920
Frequency (MHz) Swp Min
760MHz
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

7. RELIABILITY
7-1. ENGINEERING SAMPLE FLOW CHART

Initial Characteristics
Electrical Parametric Data@25 C

I
Preconditioning (MSL 2a)

(JESD22-A113)

(n=177)
l \ 4 l

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)

| —

THS ESD(CDM) Solderability
(n=23) (n=6) (n=11)

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

\4

Final Electrical Data
(n=115)

SMS-51-L-SFT-FS-209

v

v

Final Electrical Data
(n=24)

Final Electrical Data
(n=38)
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 o .
06X 1.4X0. -
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 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 )
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
Temp Drift -40°C => 25°C => 125°C 2% 2HR

SMS-51-L-SFT-FS-209
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz

3 g , )
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

8. REFLOW CONDITION

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

260 +0/-5°C

260°C T TLLT TP

217°c <.l..l..l.ll...l..'.'...ll..ll...ll...l.l."l.ll.lll (AL L L R RN RN

zoooc “llllllllllllllll..l.llllllllllllllllllllll.llll.lllllll.lillllll

150°c ‘I..I.l...l.l

|

Reflow zone
60 ~ 150 sec

Pre-heating zone
60 ~ 180 sec

[Time / sec]

9. RECOMMENDED PCB DIMENSIONS

[unit : mm]

1.8
0.725 0.35_

I I 1l
T

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

i

0.325

I

D.825
0.075

l l . 1
1.4
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

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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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz

1.8x 1.4 x 0.55mm° 8pin lay-out ' - 000
LTE B5 DPX-Rx 881.5MHz mm- Spin fay=ot Version
11. PACKING
11-1. DIMENSIONS
- Carrier Tape
P2__ PO Feeding Hole(D0) D1
7 ﬁ"
L0000 @ o
i -
0 C of >—fte ——
1= '
| | P1 A
2
[Unit: mm]
A B DO D1 E F PO P1 P2 t1 t2 w
1.60 | 2.00 | @155  @1.00 1.75 | 350 | 400 | 4.00 | 200 | 0.25 | 0.80 8
+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
it b
| )
p o]
[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 SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz
LTE B5 DPX-Rx 881.5MHz

1.8x 1.4 % 0.55mm® 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.

¢ & O

X e}
XXdA
X o
XXHA

Tape Running direction
>

11-3-2. BARCODE LABEL

‘

@ ér) SFHG56BA002 @
THIM190CC300103
10000/1S026AwLFO 3 @ @
2018/08/07/14:28/{anvaving

MODEL NAME BARCODE

Model Name

Reel number

@@@@

Quantity / Marking
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz
LTE B5 DPX-Rx 881.5MHz

1.8x 1.4 % 0.55mm® 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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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 g ,
8x1.4x0. - .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 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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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz 3 Qs . .
LTE B5 DPX-Rx 881 5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

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: 20~70g

Direction of pull off
TOP COVER TAPE

A
LU

CARRIER TAPE

A
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

13. RoHS DATA

SGS

Test Report wo. resototir.crsavante-searz lssued Diate = 2013. 10. 30 Page 1 of 7

WISOL CO., LTD.

28-40, Gajangsaneopdong-ro
Osan-si, Gyeonggl-do

Korea

The following sample(s) was/were submitted and ientified bylon behalf of the chent a3:-

5GS Flle No. + AYAANB-56BT2

Product Name 1 SAW FILTER(AZ02E)

Itern Mo./Part Mo. 1 MiA

Buyer(s) : SAMSUNG

Received Date : 2018. 10. 25

Test Perlod 1 2018.10.25 o 2018 10. 30

Test Comments : By the applicant's specific request. the sampling and testing was performed only for the part

indicated in the photo without disassembly.

Test Results : For further details, please refer to following page(s)

5G5S Korea Co., Lid.

TH- Ty

Jeff Jang I Chemical Lab Mgr

o Gocamanti, autjest 18 Tems  ond  Condions  for  Cecmoskc D & EEs TN M —_ aur
oraan Ba ‘{). e of labdry, ndeEnfEsion ERd radonan Sdued oefiasd marsis. ANy halter of 1A decamerr @ Sdeadd M1 SleTEANSR CEMMRed  Pevean wlmor e
h of @n inisrventien aeiy ard witin te GmEs of Cheas amicionr, i ang. Tha Compang's acie reousbity i i Gl and iba Sscimss diss sl

ischpn Wam smsrcising sl Ter rgais rd urdar Tais canna e 4 spcapt B ful, withoal priee writen
thorasd sherston, loigery of ismfisban of the comnt o SppEsrIRCe of T decumsst 8 usliwlsl snd oFendens mey be prosscutsd 1o i fulem ssisns of
ok b s b L BT ST bt Gl 10 58 EEmphL

S5 Karen o, Lad, | 5762 1 4808 08 4 a2 31 Aecm *M&
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz

3 . .
1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
LTE B5 DPX-Rx 881.5MHz
Test Report no. resvtotiLr.cTsavants-searz Issued Date - 2018.10. 30 Page 2af 7
Sample No. . AYAA1B-S6672.001
Sample Description : BAW FILTER({A2028)
Itern No./Part Na. : NiA
Materlals : HTCC, GOLD, EPOXY(AZ029), LT
Heavy Matals
Test ltems. Uit Test Method MDL Results
Cadmium {Cd) mg'kg With reference 1o IEC 82321-5:3013 0.5 M.D.
(Determination of Cadmium by ICP-0ES)
Lead (Ph) mglkg ‘With reference to IEC 62321-5:3013 ] M.D.
{Determination of Lead by ICP-0ES)
Mercury (Hgh mglkg ‘With reference 1o IEC B2321-4:2013 2 N.D.
[Delmrmination af Mercury by ICP-0ES)
Hexavalent Chramium (Cr V1) mglkg With reference 1o IEC 62321.7-2:2017, ] LR

determinabion of Hexavalent Chromium by
Colarimetric Method using UV-Vis andior with
referencs 1o IEC 6I321-5:3013, determination of
Chromium by ICP-0ES.

Antimony (3b) mgikg ‘With reference to EPA 3052(1996), US EPA 10 RN
GO1OB(1996), ICP

Test ltems. Unit Test Method MDL Results

Mancbramobiphenyl mg'kg With reference 1o IEC 62321-8:3015 5 M.
{Determination of PEBs and PEDEs by GC-MS)

Dibromobiphenyl mg'kg With reference 1o IEC 82321-8:2015 5 RN
{Determination of PEBs and PEDEs by GC-MS)

Tribramabiphenyl mghkg With reference 1o IEC 62321-6:2015 B N.D.
{Determination of PEBs and PEDEs by GC-MS)

Tetrabromobiphenyl mgikg ‘With reference 1o IEC §2321-8:2015 5 WD
{Determination of PEBs and PEDEs by GC-MS)

Pentabromobiphenyl mgikg ‘With reference 1o IEC 82321-6:2015 ] N
{Determination of PEBs and PEDEs by GC-M5)

Haxabromobiphenyd mgikg ‘With reference 1o IEC §2321-8:2015 5 WD
{Deiprmination of PEBs and PEDE= by GC-MS)

Heptabromobiphenyl mgikg ‘With reference 1o IEC 82321-6:2015 ] N
{Delermination of PEBs and PEDEs by GC-M3)

Cetabromobiphenyl mgikg ‘With reference 1o IEC §2321-8:2015 5 WD
{Determination of PEBs and PEDEs by GC-MS)

Manabramobiphenyl mg'kg With reference 1o IEC 62321-8:3015 5 M.
{Determination of PEBs and PEDEs by GC-MS)

Decabromobiphenyd mgikg 'With reference 1o IEC 82321-8:3015 5 RN
{Determination of PEBs and PEDEs by GC-MS)

Manebramodiphenyl ether mg'kg 'With reference 1o IEC §2321-6:2015 5 N.D.

{Determination of PEBs and PEDEs by GC-MS)
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz

3 . .
1.8x 1.4 x0.55mm" 8pin lay-out Version : 000
LTE BS DPX-Rx 881.5MHz
Test Report wo. resoto1r-crsavanis-ssar2 lsund Dets : 2018 10. 30 Page 3of 7
Sampla No. + AYAANB-56872.001
Sample Description : SAW FILTER(A2029)
Item No./Part No. + NiA
Materials s HTCC. GOLD, EPOXY(A2029), LT
Flame Retardants-PB8s/PBOEs
Test ltems Unit Test Method MDL Results
Dibromoediphenyl ether mg'kg With reference 1o IEC 82321-6:3015 ] HN.D.
{De ination of PEBs and PEDEs by GC-MS5)
Tribramadiphenyl ather mgikg ‘With reference 1o IEC 62321-8:2015 5 N.D.
{Determination of PEBs and PEDE=s by GC-MS)
Tetrabromodiphenyl ether mgikg ‘With reference 1o IEC 82321-6:2015 ] M.
{De ination of PEBs and PEDEs by GC-M5)
Pentabromodiphenyl ether mgikg ‘With reference 1o IEC 62321-8:2015 ] N.D.
| ination of PERs and PEDEs by GC-MS)
Haxabromodiphenyd ether mgikg ‘With reference 1o IEC 82321-6:2015 5 N.D.
{Dhe mation of PEBs and PBDEs by GC-M3)
Haptabromodiphenyl ether mgikg ‘With reference 1o IEC 62321-8:2015 ] N.D.
{De ination of PEBs and PEDEs by GC-MS5)
Cctabromodiphenyl ether mgikg With reference 1o IEC £2321-8:2015 5 N
{De ination of PEBs and PEDEs by GC-MS5)
Nanabramodiphenyl ather mg'kyg 'With reference 1o IEC 82321-8:3015 ] N.D.
{De ination of PEBs and PEDEs by GC-MS5)
Decabromodiphenyl ether mg'kg With reference 1o IEC 82321-6:2015 5 LR
{De ination of PEBs and PEDEs by GC-M5)
Halogen Content
Test ltems. Unit Test Method MDL Results
Bromine(Bry mgikg With reference to EN 14582:2018, IC 30 M.
Chiorine{Cl) mgikg With reference to EN 14582:2018, IC a0 ..

NOTE: (1) M.D. = Not detected.(<MDL)

(2) mgikg = ppm

(3) MDL = Method Detection Limit

(4} - = Mo regulation

(5) Megative = Undetectable / Positive = Detectable

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

(¥} * = a. The result of Hexavalent Chromium (Cr(V1)} is "MD" as the result of Chromium (Cr) is "WD",
and confirmation test of Hexavalent Chromium (CSr(WV1}) s not required.

b If the Chromiem (Cr) content is greater than the MDL of Hexavalent Chromium (Crivi)).

confirmation test of Hexavalent Chromiem (Cr{\V1)) is required.
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

SGS

Test Report no. reso1011F-cTsavar1s-56872

Issued Date : 2018. 10. 30 Page dof 7

Picture of Sample as Received:

AYAA18-56872.001
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 g .
8%x1.4x0, - :
LTE B5 DPX-Rx 881.5MHz 1.8%1.40.55mm” Spin lay-out Version : 000
Test Report wo. resototiLr-crsavanis-ssarz Issued Date - 2018.10. 30 Page Sof 7

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

| Sample cutting | welghing |

| Sample Preparation |

| o

] Cr
Cd/Pb/Hg/Cr | FBBs/PEDEs | |
Acid Digestion with Sample Solvent Monmetallic Metallic
Microwave/Hotplate Extraction Material Material
I | |—'—[ |
N " Concentration/Dilution
| Fllration | of Extraction Solution Disaclving by Digesting at Bolling water
ultrasanication 150~160 axiraction
| Solution | Residue | , | , | |
| Filtration | Digestion at Separating to Adding
| 60T by get aqueous 1.5-diphenylcar
| ultrasonication phase bazide for color

1) Alkali Fuslon [
Dry Ashing |
ey |

dissolve DATA pH adjustment |
L | DATA
Adding

1,5-diphenylcarbazide
for color

i

| ICP-DESIAAS |

DATA

The samples were dissolved totally at the acld digestion step of the above flow chart for Cd,Pb,Hg
Sectlon Chief : Minkyu Park

ATA

i}
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Surface Acoustic Wave Filter SFX836EYJ02
LTE B5 DPX-Tx 836.5MHz

LTE BS DPX-Rx 881.5MHz

SGS

Test Report wo. resoto1nrcrsavaate-searz ssucd Duts : 2048. 10.30 Page 6ol 7

1.8x 1.4 % 0.55mm® 8pin lay-out Version : 000

Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Filtration
Residue
Total Digestion
ICP-AES
DATA
Major Inorganic Antimony(Sh) . Berylliumi{Be] , Phosphorus{P) .
Heavy Metals Arsenic{fis) etc.
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Surface Acoustic Wave Filter SFX836EYJ02

LTE B5 DPX-Tx 836.5MHz 3 o _ .
LTE B5 DPX-Rx 881.5MHz 1.8x 1.4 x0.55mm" 8pin lay-out Version : 000

SGS

Test Report no. resot01r-crsavaats-sesr2 lgusd Dats = 2018 10. 30 Page 7 of 7
Flow Chart for Halogen Test
Sample screening using XRF.
Liquid containing water(>80%) Yes
t
Ho
|
‘Weigh the samples into the combustion boat.
Add absorption solution into the bomb or tube.
Admit 02 gas or 02 +Ar2 gas and start the combustion.
Dilute
the solution
EPA300]
Allow during absorption of the burnt gas. { )
Analyze absorbed solution using lon Chromatography.
Data
*=* End of Report ***
This decumami & lessd by T Compsty auljest % @n Oesersl Corditiora of Serviks poisisd oweresl, svallsbls on sequead or Soceanibis OE  =fiEg eewe 8ol Comisal T d-CoadRian s as o
arad. dd ¢ecoonc dimE Sofamenni  ausienl 1@ Teeme and  Condiione  for  Emcmosk  Dacumesiie M pas S38.CA0 Lrrd Ty ALY L] =1 LTS
ARSELaE @ Orkan Ko e WenElon of babdry, Bdeenicaton BRd Aradonan @dcel  oefisss meamie. Anp h““f ol 1Ml decamerr @ BdeEdd Ml AicTEMNAR CIRMMRdd  PereSn lEom e
Company's Madings i the tme o @8 dieventsn sely e witin e Embs ol Cleis arucions, © w Ths Company's solé responabdity in is Be Clere and ihia cecament doss noi
BRGNS paried I 8 UsMAsHen om ssercising ol their sghis sed chigailora urder e Tais canact Ba 4 ancept in full, wibosi prio writen

sppisval of the Company. Any Gnsathorbisd skeesson, Sigery o leEHCESan of e comenl of SPRERMIACE of i dccument (8 uslealel Snd ofendens may b prossceted 1o o fulem ssiens of
188 e Lindsan athane s 51aied the resain Rhawn in this 16E remart swber aaly 1o 58 EemElel ]

B4l Wmrmiond

SMS-51-L-SFT-FS-209 Page 28/28 November 9, 2018



