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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Kanguk. Pi Issued 2014.09.19
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2. Electrical Characteristics

2.1 Set Condition

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
VSWR [Max] 3:1
Bandwidth [MHz] 85
Polarization Linear
Antenna Series2
. . 2.2nH
Matching Valug of Matching Circuit (Feed)
ANT Matching Circuit
ching Lirout . Shunt 1.0pF
oo T-Matching
(Direction, from GCircuit

Antenna to Module) (nearby Module) Seriesd 1.0nH
Peak 1.27

Azimuth Plane
Average -1.37
Peak 0.63

Elevation1 Plane
Average -4.50

Gain[dBi]

Peak -1.42

Elevation2 Plane
Average -5.25
Peak 1.25

3D
Average -4.21
2.2 Test Fixture Condition
ITEM SPEC
Frequency Range [MHZz] 1840 ~ 1920
SWR [Max] 4.0 : 1
Bandwidth [MHz] 80

Ver 1.0 (2014.09.19) 5/ 27 page
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2.3 Graph of Set Condition
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ACS2450HFL57

2.5 Radiation Pattern

Azimuth Plane Elevation 1 Plane Elevation2 Plane
OO 00
o 270°
180 | /
o o ° — 90’
270 —— — 90 270
/ 90° | |
0 o o
180 180
Azimuth Plane

,,,,,, LR .. | Freq [MHz,

LAl 2400.000

2425.000

[ 2445.000

2465.000

2485.000
4 mn r

H-Plan [¥ + H Sum]

Frequency[MHz] PeakValue | Theta[deg] Phildeg] MinValue | Thetaldeg] ‘ Phildeg] 3D Avg[dBi] Gain[dBi] | Efficiency[%]
2400.000 -0.80 90 280 -6.78 a0 225 -2.85 50.83
2425.000 -0.59 90 180 -5.87 90 225 -2.60 55.04
2445 000 0.62 90 180 -5.30 a0 70 -1.63 68.81
2465 000 101 90 175 -6.84 a0 70 -166 68.36
2485.000 127 90 170 -8.36 a0 70 -137 7305
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Elevation1 Plane

Fi Hz
2400.000
2425.000
2445.000
2465.000
[F  2485.000
L T
E1-Plan [V + H Sum]
Frequency[MHz] PeakValue | Theta[deq] Fhi[deg] MinValue Phi[deg] 3D Avg[dBi] Gain[dBi] Efficiency[%]
-1.50 260 0 -6.49 22.57
-0.93 260 0 -6.08 2475
-0.03 260 0 -5.17 3053
0.01 275 0 -5.19 3041
0.63 275 0 -4.50 3583

Elevation2 Plane

Fi IHz,
2400.000
2425.000
2445.000
2465.000
| 2485.000

] v
E2-Plan [V + H Sum]
Frequency[MHz] PeakValue | Theta[deg] Phi[deg] Minvalue Theta[deq] Phi[deg] 3D Avg[dBi] Gain[dBi] Efficiency[%]
-2.05 115 90 -6.35 2328
-194 275 90 -6.26 2376
-1.26 275 a0 -5.58 2775
-157 275 a0 -5.73 26.86
-142 275 90 -5.25 2985
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2.6 3D Radiation Pattern

3D Radiation Pattern

500,
ks D12
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~min 787
{10}

ﬁml

--_| Freq [MHz]
Il 2400.000
0 2425.000
1M 2445.000
Il 2465.000
[l 2485.000

‘ it 3

3DView - ¥H Pol Data

Peakval

ue | Theta[deg]

Phildeg]

MinValug Theta[deg] Phi[deg]

Frequency[MHZz]

0.02
024
0.94
11z
125

120
120
105
105
105

210
210
195
195
195

3D Avg[dBi]

Gain[dBi] | Efficiency[%]

513
513
-445
-453
421

-5.13 3078
=5:13 3077
-4.45 35.99
-4.53 3535
-4.21 38.06

ACS2450HFL57

3. Mechanical Characteristics

- The structure is materialized printing Ag paste at the dielectric block

3.1 Structure and Material

Ver 1.0 (2014.09.19)

Dig:gg’f(ric 3D Structure
Material
Ag Paste
W = 2.040.1
Size [mm] L = 6.040.1
Diel ic Block
T = 12401 ielectric Bloc
Top-Side View Bottom-Side View
Temggrature - 40 ~ +80
Humidity [%)] At the normal temperature, RH 100
9 / 27 page
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3.2 PCB Layout & Soldering Pad Dimension

LA B Al

Input 50
— c
X oD
Silk Line || 7
= E
|
Parameter A B C D E
Value[mm] 1.2 4.0 2.4 6.0 6.4

Unit ; mm
Unless specified tolerances are 0.1

3.3 Antenna Pattern Dimension

Antenna Pattern View

1.2 (5)
» iEEL

L
2505858
etelelede!
P atatat

!
]
i

0.63

Y%
0,65
| 0,65
=
1 1 1 r—
t_!
0,353
!%) E
S I I —
0.a
0

0,55

0,2 0.2

1

1.05

=
T
I
.

0,65
|

Top Side1 Bottom Side2
Unit ; mm
Unless specified tolerances are 0.1
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3.3.1 Real Measurement Value

ACS2450HFL57

) @ 3 4) (5) (6)
Drawing Dimension [mm] | 1.05£0.1 | 0.45+0.1 1.0+0.1 0.65+0.1 | 0.45+0.1 | 1.05%0.1
1 1.136 0.440 1.033 0.640 0.513 1.099
2 0.962 0.460 0.953 0.634 0.509 1.036
3 1.036 0.507 1.026 0.645 0.470 1.108
4 1.122 0.490 1.022 0.640 0.474 1.080
5 0.982 0.461 0.970 0.669 0.503 1.073
Min [mm] 0.962 0.440 0.953 0.634 0.470 1.036
Max [mm] 1.136 0.507 1.033 0.669 0.513 1.108
Average [mm] 1.048 0.472 1.001 0.646 0.494 1.079
3.4 LOT Notation
2 9 3
» @ ®
@ Year ; 1 -2011, 2 - 2012, ---- 9 - 2019, 0 - 2020 - --
@ Month ; 1 - January, 2 - February, ---- A - October, B - November - -
@ Date ; 1 - 1st, 2 - 2nd, 3 - 3rd “H-17th, |- 18th ----
3.5 Marking
Marking View
4 157 29 3
®» @ B®®®
@ Input Signal
@ Serial
® Year ; 1 - 2011, 2 - 2012, *--- 9 - 2019, 0 - 2020 "- ‘-
@ Month ; 1 - January, 2 - February, ---- A - October, B - November -- -
& Date ; 1 - 1st, 2 - 2nd, 3 - 3rd “H-17th, |- 18th -+~
Ver 1.0 (2014.09.19) 11/ 27 page
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4. Measurement Process

4.1 SWR/Returnloss
-The SWR/Returnloss is measured by Network Analyzer

Set Condition Test Fixture Condition

R‘ﬁ;‘l’;’fz’g‘r Agilent HP8753Dor Advantest R3765CG | Agilent HP8753D or Advantest R3765CH

Cable RF cable(300mm) RF cable(300mm)

Test

condition

4.2 Gain

-The Antenna Gain is measured using the set at Anechoic Chamber

Anechoic Chamber for Antenna Gain Measurement

~aiiaXliann

Ver 1.0 (2014.09.19) 12 / 27 page
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5. Primary Inspection List

Item Electrical Characteristic [MHz] Mechanical Dimension
[mm]
VSWR 4.0 : 1 [Max] T=1.240.1
Standard o T W=2.0+0.1 L=6.040.1

1 2.21 1.99 2.03 6.02 1.23
2 2.06 2.18 2.04 6.01 1.24
3 1.96 2.11 2.04 6.00 1.24
4 2.09 2.06 2.05 6.01 1.24
) 1.98 2.23 2.04 6.00 1.24
6 2.10 1.97 2.04 6.01 1.25
7 1.95 2.27 2.04 6.01 1.24
8 1.88 2.38 2.03 6.00 1.23
9 2.04 2.14 2.04 6.01 1.24
10 2.08 2.04 2.03 6.01 1.24
11 1.81 2.38 2.04 6.02 1.24
12 2.03 1.99 2.05 6.01 1.25
13 2.32 1.84 2.04 6.03 1.24
14 1.94 2.16 2.05 6.00 1.25
15 1.83 2.44 2.04 5.99 1.24
16 2.28 1.83 2.06 6.02 1.24
17 2.33 1.79 2.04 6.00 1.25
18 217 1.89 2.04 6.01 1.25
19 1.66 2.22 2.03 6.01 1.24
20 1.68 2.33 2.04 6.00 1.23
X 2.02 2.11 2.04 6.01 1.24
o 0.19 0.19 0.01 0.01 0.01
Cpk 3.42 3.20 2.58 3.23 4.67
Decision OK OK OK OK OK

Ver 1.0 (2014.09.19) 13 / 27 page
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ACS2450HFL57

6. Reliability Condition

6.1 ENVIRONMENT TEST

ITEM TEST CONDITION LIMIT
High Témperature +85C43C, 120hr *After the test,
1 Rz_ar3|stance specimen would be kept at
ow Temperature -40C+3C |, 120hr 25CT+5C for 1 hours
Resistance * :
Humidity specimen sheet meet the
Resistance +60£3 C, RH90~95% ,120hr electrical specification
6.2 Thermal Shock Test , Reflow Test
ITEM TEST CONDITION LIMIT
-40C+3C/30min < +85C+3C/30min
Thermal Shock cycle : 15 cycle
recovery time : with in 5min SAME as 6-1
Pre Heating 200+5C , 30~60 sec
Reflow , o~ o
Peak Heating 260 C+5C |, 30sec Max
6.3 Mechanical Test
ITEM TEST CONDITION LIMIT

Random Vibration

Frequency 10~500Hz - 10 x9.8M5(G)
Sweep time 15min , X.Y.Z each 5 times

*After the test,
specimen sheet meet the

Drop

Height 152¢m 5 times (Each Surface)

electrical specification

6.4 Reliability Test Result

*  Appendix

Ver 1.0 (2014.09.19)
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ACS2450HFL57

7. Soldering Condion

7.1 Reflow Soldering

eak temp. 250 +£5°C
250C £ L
200C
preheat 130 ~ 180°C

160°C — T

100C

25°C —

0°C
time [sec]
90 ~ 180sec > . ,
max 30sec
30~ 60sec

7.2 Manual Soldering

Pre-heating Temperature : 120C , 60 ~ 300 sec.

Soldering Temperature : 340C+5C | 5sec max per each terminal
8. Attention
8.1 Temperature Condition

Range of Temperature unit
Application -40 ~ +85 C
Keeping -40 ~ +85 C
8.2 MSL LEVEL 1 (JEDEC J-STD-020C)
Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited = < 30C/85%RH 168+5/-0 = < 857C/85%RH
Ver 1.0 (2014.09.19) 15 / 27 page
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9. Packing

9.1 Carrier/Reel

ITEM Material Surface Resistance Packing Method

Carrier A-PET Typical 10°Q Heat press
Air press

Reel A-PET (Using S-460G)

NO. [ 5120208 |

Fod.0#0.10 2 EED m

A I I Y

Fla.o0

PACKING QUANTITY
5,000 PCS / REEL

R L Input Marking

A0 [ 2.30£0.10 |E | 1.954£0.10
TPt STvLE RO | 6.30£0.10 [F | 5.B04+0.10

KO |1.40£0.10 (1t | 0.30+0.05

DO | 1.6E0.06 |w |12.00x£0.30

Scala| Wss [ Unic | mm | Fuetomer & Tie

Dutel oM. G2l .2

s (2 2o AT)

Ver 1.0 (2014.09.19) 16 / 27 page
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i 3 4 5 7 | 8 | 9
Size 12mm 18mm 24mm 32mm 44mm 56mm
A 330°38 | 33088 | 33088 | 330°%% | 330'%F | 3303
A B 20488 | 204% | 2088 | 20M88 | 2082 | 2042 |a
o 13.0%8° [ 1309 | 1305 | 130780 | 13.0%8° | 13.0%8°
o 20.2min | 20.2min | 20.2min | 20.Zmin | 20.Zmin [ 20.2Zmin
B N 8038 | B0 '3 | B0 '3 | o 'R | BO'EE | s R [
Wi 124 %58 | 16.4 %0 | 244580 | 324430 | 44440 | 56,4780
8 W2 | 16.4 750 | 204780 | 284750 | 36,4750 | 48,4755 | 60.4%0 |a
- L
— — ] -
c | [
! T \\
[ |
l — L — U]
° | "JF'—':':;—_'—H*F p—
| ,“f o
|\ IJI !
d ,/J
|
E ! E
—_— ‘ R
—1 W B 1
Al
F F
UNLESS OTHERWISE SPECFIED —
MO X 0 ﬁ bENH—AND
KK 20,05 T WE
= ZINCH TOU K £ MK PLASTIC ROCKREEL FOR
i X £.005 [ORA BY 330 mm(Di
. . JLYLEE ia) x B0 mm(Hub)
. ~ JANGULAR TOL' & GHEGED BT SH [ow W V.
¢ S 4.UNDERUINE DINS NOT N.H.Chal A3 | SRL-13DBOH [ A S
B CALE EEEOER BY TCALE | RELEASE DATE T
< Fandy Lee 1/1| 0ct.24.2006 [1of 1
e y . = h 7 8 I 9

I
TR

SPEC 5000EA, VSWR 4.0
MODEL : ACS2450HFL57

CODE NO U
Bluetooth Headset

Model © LMWL AN
5000
Quantity AL AARIA
LotNo 293
@DPARTRON

Ver 1.0 (2014.09.19)
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ACS2450HFL57

9.2 Box Specification

HF

RoHS

", Material : SKIS/K-B
Cardboard box

Ver 1.0 (2014.09.19)
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10. Process Control

Product Issued/Revision Record des?gyned By checked app?gved
CHIP ANTENNA Issued 04.04.06 PrOCGSS COhtrOl PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Pt | epar | Main | 0SSl ipmen Cycle of Checked Method of | Cydle of
Materials | PP name quip Checked | Condition |managem| Record Margin . yele o | pocord | Action
ation | Process t Name ent ltem Inspection | management
Ceramic Q Import shrintking refer to Micrometer 10ea/LOT | Clsheet | Ret
POWDER Inspection '3 | Guide Sheet| Network ¢ sheet | Return
permittivity
POWDER Q . "y POWDER PER
lubricant powder Mixer mixing lubricant Scale MIXING - Exhaust
dimension Micrometer | 5/100EA
Shaping
CTQ Process pressure refer to Per LOT | parameter . scale LOT
Q (Weight, Press | i condtion | Guide Sheet| 1/day | C/SHEET | o9 refer 1o | ooiculated | 10eaiot | CARD | FXN13USt
dimension) density | Guide Sheet .
Visual
aspect
. SETTER Outside all
. Plasticity refer to
Q Plasticity Temperature . 2/da C/sheet
Hole PROFILE Guide Sheet 1/m0n);h
Block wide refer to Micrometer | 20ea/LOT
Q CTQ Process length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
(dimension) shape Visual Inspection all
PAE?lBIrEirlting PATTERN
AG Q Printer | eouoess, o refer to ) Dimension | refer to _ _
PASTE CT(%riEEﬁwcgss screen SNAP Guide Sheet 1/day Guide Sheet Microscope 10ea/3Jig | c/sheet | Rework
dimension) aspect
Temperature Dry Condition
Dryer refer to i refer to _ ) Lot
D ; , ) Visual | t
Q i Dry Jig Belt speed Guide Sheet 1week | Parameter EZQQF& Guide Sheet sual Inspection all card Rework
reakage

Ver 1.0 (2014.09.19) 19 / 27 page
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ACS2450HFL57

Product Issued/Revision Record des?gyned By checked | By approved
jssued |  04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process Gydo of
R . . Cle O
Materials pripara PMam name Eq;lpment Checked Condition | managem | Record ChI;acked Margin II\/Iethoc:. of m;y:;rs;m Record | Action
ion rocess ame - em nspection
SIDE 2 PATTERN
AG O PAD Printer ve|o§§%$§§ure refer to i Dimension refer to . 106a/3Ji
PASTE Printing screen SNAP | Guide Sheet| 79 Guide Sheet| Microscope caldlig | cisheet | Rework
CTQ aspect
T ; Dry Condition
emperature
Q Dry D?Wﬁ!’ 'jefer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card | Rework
y Jig Belt speed | Guide Sheet condition Guide Sheet
p
breakage
- Baking Hole | Temperature | refer to Breakage refer to - - Exhaust
Q Baking mesh net Belt speed | Guide Sheet 1/week Pg;gr#:é?r Pollution | Guide Sheet Visual Inspection all Lot card Rework
TOP
AG Q . Printer ve|o§%7/§$§§ure refer to ) PATTERN refer to 10683
PASTE pcr;_r:_gg screen SNAP Guide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
T " Dry Condition
emperature
Q Dry D?Wﬁr r.efer to 1/week | Parameter Printed refer to Visual Inspection all Lot card | Rework
y Jig Belt speed | Guide Sheet condition Guide Sheet
p
breakage
BOTTOM PATTERN measure
PAD dimension
AG Q inti printer velogi(tq;/g?:seure refer to - refer to 10ea/3Ji
PASTE Printing screen Guide Sheet 1/day Guide Sheet ea/3Jig | c/sheet | Rework
cTQ aspect Microscope
Ver 1.0 (2014.09.19) 20 / 27 page
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ACS2450HFL57

I
Product Issued/Revision Record By By By
lssued |  04.04.06 Process Control
CHIP ANTENNA el 05.04.03 PRCP-C001
FLOW CHART Management of Factors Management of quality
Input - Process X
Materials | Prepara | Main R Equipment Checked Condition Cycle of Record Checked e Method of Cycle of Record | Action
tion Process Name management ltem Inspection management
Dr
Dryer Temperature | refer to Cond%{ion refer to _ .
Dry Drv Ji Guide 1/week Parameter Printed : Visual Inspection all Lot card | Rework
ry Jig Belt speed Sheet conditon | Guide Sheet
breakage
. refer to
. Baking Hole | Temperature - Breakage refer to . . Exhaust
Baki 1 k P . ) Visual | t Il L
Q axNg | "mesh net | Belt speed gﬁéde? Iwee é;gwgéfr Pollution | Guide Sheet| o oPecion a ot card | o work
Q aspect aspect Reff;?g?ems” Visual Inspection al Lot card | Exhaust
inspection Guide Sheet| Microscope PGy | repair
Marking . ) . Lot card | Rework
Q MARKING Machine marking | Reference SPL | Visual Inspection all progig%t/lon Exhaust
Electrical refer to
" | NETWORK | proofreading : Electrical refer to Lot card | Exhaust
Q Charga;tce)nstlc Inspection Jig Condition (Saﬁéde? 1/2hour C/sheet | characteristic Guide Sheet Network all progg%t/.on "
aspect d.aSpec.:t Reffé?g?etospl- Visual Inspection I Lot card | Exhaust
. fi imension } microscope a production .
inspection Guide Sheet diary repair
Carrier Quantity L
cover Q Taping Direction r.efer o Manual all p%tdu%ﬁlcfg Rework
reel aspect |Guide Sheet diary
; fer to Electrical refer
shipper NETWORK | proofreading re . Characteristic refer to NetWOI’k ) Result return
i ion | Inspection Jig | = Condition Guide 1/person | Clsheet aspect - microscope | to Guide
inspection | Inspection Jig iti Sheet packing Guide Sheet | visual Inspection | greet Paper | Exhaust
ackin: packing
i box 9 Q packing ba:i&%?e P/N refer o Visual Inspection all - Rework
label p Quantity |Guide Sheet
i packing
Q _ paCkm_g P/N refer to Visual Inspection all - return
inspection Quantity |Guide Sheet
Ver 1.0 (2014.09.19) 21/ 27 page
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1. FlE3 Y3AM

11.1 Ceramic Powder

Parts Name Powder(iM-K8)
Tester Organization SGS Testing KOREA co. Ltd.

Measurement Tester Please see the 'method' in the test report

Measurement Data Please see the report under the table

SGS

Test Report No. SHAEC 1413319701 Daie 172014 PegeiolT Test Report No. SHAECH413318701 Dete 702014 Pags20f7
WUXI INANOTECH CO_LTD Test Results
NO.516-3 ZHONGHUI ROAD, WU, JIANGSL, CHINA (214173) I

SpecimenNo.  SGSSample D Description

e SHAT4-133197.001  Caffee powder
The folowing sampie(s) was/were submitted and identfied on behalf o the Cliens s - CERAMIC POWDER

SGS ot No. SP14021760- SH Remarks

Mode! No. iz (1) 1mgfkg =0.0001%

Composition BaTiO3 (2) MDL = Method Detection Limit

Date of Sampie Received - 16 Jul 2014 (3) ND = Not Detected (< MDL)

Testing Perod: 15001201 - 170 2014 (@)7 =Not Regulated

Test Requested - Selected tesi(s) as requested by diisnt

Test Method Please refer to nedt pageis) 'RoHS Directive 2014/G5EY

Test Resuts Plaase refer o next pagels).

TestMethod © (1) With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES
(2) With reference to IEC 62321-5:2013, determination of Lead by [CP-OES.
(3) With reference to [EC 62321-4:2013, determination of Mercury by ICP-OES.
(4] With referenc to IEC 62321:2008, determination of Hexavalent Chromium by Colonmetic
Methos using UV-Vis.

Condlusion Based on the perfonmed tests on subimitied sampie(s), the resuts of Leas,
Wercury, Cadmium, Hesavalent chroniium, Polybrominated bipheny's (PSBs),
Polybrominated diphenyi ethers (PBOES) comply with the fimits a5 set by RoHS
Directive 2011/68/EU Annex Il recasting 2002/86/EC.

® e 623212008, et wyeens
Test emis) Umt s DL oo
‘Cadmium (Cd) 100 mgkg 2 NO
- oo mew 2 WD
Mereury (4] o0 mgg 2 WD
Hexavalent Chramsum (S0 0 mew 2 W
Sumoreses o0 mew - WD
Vencsremasipnens S omew 5w
—— D omee 2w
St ssen o [e—— < omew 5w
bl Tarsoromctichenyi e
Pertabromasphen D omew 5w
Hexcoromasphers < omew 5w
M) M aptsbromabpheny! - mee 5 WD
/ Octatromesiphenyi D omew 5w
Norsbremasent ©omew 5w
[y Decabromsphars - mew 5w
Aaproved Signstory SumofPaDES 0 mgrg - WD
Menszremecipnen st ©omew 5w

;‘,‘f.“.?’c‘nxmﬁ. i .ﬁ"?;".‘."&.“.??_:?:;“.:.:n‘.‘u:.:"‘ mé‘»ﬁ‘.‘ﬂ ‘smw

"r."..;‘.‘il"&f""‘

AT .W.‘J‘..'m S 7:,"” o

T G e s CREX

s
maragmcn

oA x 2003 (EAE 6521164560679 i agmgron Com 1.
\m. s e En e

o
E T BCERLAMIETS Mo et Hove
Wamgor of s 838 Group (868 84)

SGS SGS

Test Report No. SHAEC1413319701 Daie 174201 Page3ol7 Test Report No. SHAEC1413318701 Date: 17 Jui 2014 Pagedof7
Test e i DL 01 ATTACHMENTS
Dibramodiphenylether -~ mgk 5 ND §
Trbromodighenyi ether - mew 5 ND RoHS Testing Flow Chart
I Siabromestehant s, o T ) rtre persom o made et o S7Str ang/Shar angiGry
Pentabramodiphany sbier - mekg 5 ND 2) Name of the person in charge of tesing: Jeff Zhang/ Jessy Husr
Hexabramodiphenyicther - mew 5 WD
Heptabramaciphanyl sther - mew 5 wD
Octabromodiphenyi sther - mgkg 5 WD Sample Proparation
Norabromosiphenyl einer - mew 5 ND
Decatramogiphenyi ether - mee 5 WD
‘Sampie Measurement
Notes
(1) The maximum pemissile it s quoted rom directive 201 /8S/EL), Amnex I [ pocan | Poospeoes o
‘Acid digestion wih 3
Eementis) microwave hoiplate exiraction Nl ‘ PP, |
Test Msthod :  With reference to US EPA Method 30521956, analysis was performed by ICP-OES. material

‘ Fitration ‘ Concertration’ k3
o positve 1
Testtems Ui MDL oo <oltion o  Spottesl
Antmony (55) mgkg 10 ND
i

Fitration Heating to 50-25¢C ‘ Boiing iater ‘

o

exacion
1) Alkali Fusion /
Dry Ashing

Halogen 2) Acid to dissolve Filtration and pH /Adding 1,5~

adjustment i

hromatograph
Test Method EN 14582: 2007, by lon 10). DATA ‘ for color
—— || cevelopment
Test tenys i ML o1 o \ )

Crtoine (€ meka 50 ND forcolor red coor
Bromine (Br) mghkg 50 ND development

o

PRt s o e et et

; 'fpw "fx;:;.w"‘:.;vmw":n"w ey

""’"ﬂ "."';;;.nw.m .,

BT

—
» mmragmn

e o
3N BTEEUBEEOTE 0 s RS s
Morborof o 838 Group {5338 841

s —
S LN BTETUASYEORE M0 Tmn  HLISZSAES KRN b e

Mo o e SGS Group (505 841
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SGS

Test Report No. SHAEC1413319701 Date: 17002018 FageSof7
ATTACHMENTS
Elements Testing Flow Chart

1) Name of the person who made testing: Star Wangl Jan Shi
2) Name of the person in charge of testing: Jeff Zhang

ICP-OES

S s e e e SR
bU g e e
S T b e e R

‘ou‘u‘unmuuw- a2 L2 DS AL 021
Mamoer of 106308 Group (308 54}

SGS

Test Report No. SHAEC1413319701 Date: 1740 2014

ATTACHMENTS
Halogen Testing (oxygen bomb) Flow Chart

1) Name of the person who made testing: Sisily Yin
2) Name of the person in charge of testing: Linda Li

‘Sample cuttngipreparation
Sample measurement
Combustion in oxygen bomb

Dissolved in an absorption
solution

Analyzed by ion
ehromatography. Doubie confirm
by ather instruments, i
necessary

DATA

it s sty s

e

Momberof e 805 Group (838 841

1 e
He s o

Page 6/ 7

e
pyee )

Test Report No. SHAEC1413319701 Date: 17 Jui 2014 Page 7of7

‘Sample photo:

SHAEC1413319701

SHA14-133197.001

565 authentiats the photo on eriginal report only
= End of Repart =

Tl st o

S e

= . HS—
e FmmeE e

Mamoer o e $38 Group (508 84)

Ver 1.0 (2014.09.19)
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11.2 Ag Paste

Parts Name Silver Paste
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the 'method' in the test report
Measurement Data Please see the report under the table

Issued Date  2014.08.17 Fage Tars fssued Date - 20%4.08.77 Fagezais
Sample o Avata-zesor 001
‘Sample Description AgPaste
Item No Part No. NA
Vaterils A
Heavy Mitals
e follwing ssmple(s) waswerasumited and densied bylan beatofhe et a5 o Tes o vor | resus
=T Wi e EC BT 15 s [
505 File o svaniszzzer Camon 0 Wi reence o 2T 2015 167 os vo
Product Name Rgpase o Vi reence o EO B2 2013 167 z o
Horalen G S V) Wi reference o IEC 2921 2005 UVVS i o
ftem No /Part No. A Flame Retardants PBEs/PBDEs
Glent DNFRRTOCY1 40408 140407, BNFESHOLY H4001) o - p— R
Received Date 2050008 g | i eteenee o Ec o2%2 2508 Gows s
TestPeriod 260570 1 0190817 roa o ca o oo s o
e — . Trromctigenyt mgta | Wi ateence o Ec s252 12008 Gows 5 o
ik rota | Wit eteence o G 625212008 Gows - o
Test Results For further details, please refer to following pages) o Wi reerence to B 026212008, GO 2 N
Heraoromatiphen g | Wi ateence w G s252 12008 Gows s o
e mora o e oo s o
SGS Korea Co, Ltd. Detabromobipheny mgig Wih referance 1o IEC 823212008, GCMS 0 ND.
mgta | Wi eteence o G o252 12008 Gows . o
J Desatromatipheny rgta | Wit eterence o G o2 e Gows - o
“z' = Wi om0 21 250 GO S s WS
et o | Wit eterence o EC o252 2008 Gows s o
Jeff Jang / Chemical Lab Mgr Trivremedighenyl sher mo'ka Wah referenoe 1o [EC 02521:2008, GOMS s ND.
mgta | Wi atence w G s2s2 12008 Gows 5 o
rota | Wit eteence o G 625212008 Gows - o
Farsiromdgheny sher g | Wit eference o G G252 1200, GaE s N
eptranapheny ster gt | Wit eterence o G o252 12008 G . s
oo | Wit eference o G G 120 GovE - IS
aner mgta | Wi atence w G s2s2 12008 Gows 5 o
Dacsoromaaeny ster oo | Wit eterence o EG 625212058 Gows 5 o
[ Test tems [ Test Method [wor [ Rests |
[Chorne(or o | CEREETAD o v |
= T rr | CERETAE = o |

SGS SGS

esued Date: 20740817 Fagesora
Test RepOTt we. resioinr-crsavaniazssst \suec Date - 207408, 17 Fapezars Test Report wo. resomoircrsamarazsssr o
NOTE (D= ot e DL Flow Chart of Digestion
kg = ppm
(2) MDL = Method Deteetion Limit

i
Negeme Cnaecabie Posive - Deecable

Qualitative analysis (Ne Unit)

ing st stacion cap Ho
et - Aosero of At coing

oot = resene of o s e deecied concerztoninSoling-waeraxracton ‘ ‘
on o 1ot .52 €. S ufce

Cutting/Preparation

Decomposition under closed(microwave) or Decomposition under closed{microwave)
©openiacid digestion) system by suitable acid system by suitable acid for each sample
Picturs of Sample a5 Recsived: for each sample matrix. matrix.

Filtration

ICP-AES Alkali Fusion

Sample material o Acid
MetatFe, Cu, Al ets ‘Aquaregia , HCI, HNOs
Plastic NG, HCI, HF, HCIO
sitver HNOs HiSO1
Solder, Au, Pt Pd, Sb, Sn Aquaregia
Glass HNOS, HE
T, Z6, W, Mo, Si, HE, ND T2 HNDs, HC, HE
Snas IEC 62321) HNOs, HCI, H:S01, HEr
Others Any acid

The samples wrs dissalved totally by pre-conditoning mthad acsornding to sbove fw shart
‘Section Onief - Gilsas i

Ver 1.0 (2014.09.19) 24 | 27 page
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SGS SGS

Test Report wo. resotoinrcrsavaatszsssr lssued Date : 2014.06.17 Page 508 Test Report wo. rssoivinrcrsavanis2sser Issued Date 2014.06.17 Page 8ofd

Flow Chart for Halogen Test
Flow Chart of Cr 5%, PBB/PBDES Testing

‘ Sample screening using XRF. ‘

PBB/PBDES cr b cr b+

‘ Liquid containing water(>80%) ’— Yes
‘ Mechanic_Sample Mechanic_Sample Mechanic_Sample |

No
[ h
‘Sample Messurement Sample Measurement ‘ Weigh the samples into the combustion boat. ‘
Nonmetallic Material

Solvent Extraction
of the Sample

‘Spot Test/ Boiling ‘ 'Add absarption solution into the bomb or tube. ‘
‘Water Extraction

Screen Analysis Adding 1,5- Dilute
Heating to 90-05°C Diphenylcarbazide ‘ the solution
for Extraction for Color Development ‘ Allow during absorption of the burnt gas. (EpA300)
Filtration and pH Adjustment ‘
Confirm ‘ Analyze absorbed solution using lon Chromatography.
with UV-Vis

Data

<
of Extraction Solution

DATA

“End of Report ™™

11.3 Marking

Parts Name Black Ink
Tester Organization SGS Testing KOREA co. Ltd.
Measurement Tester Please see the 'method' in the test report
Measurement Data Please see the report under the table

SGS SGS

Test Report No. TSNEC1301308502 Date:26Dec2013  Page 1of 7 Test Report No. TSNEC1301308502 Date:26Dec2013  Page2of7
YANTAI PARTRON ELECTRONICS €C.LTD et omn
3524, MUXIN ROAD ECONOMIC, DEVELOPMENT ZONE MUPING YANTAI SHANDONG Test Part Descrigion -
CHINA
SpecimenNo.  SGSSamplelD  Description
EY TSN13-013085.002  black ink
“The following sampie(s) was/were submitted and ideniied on Denalfof the Clients a8 | INK
5GS Job No. TP13.006610 - TJ Renearcs
Model No.: 1R2708K )1 mgho = 0.0001%
Date of Sampie Received | 23 Dec 2013 (2 MOL =Melhod Deecion Linkt
Testing Period 23 Dec 2013 - 26 Dec 2013 (3 ND = Not Detected ( < MDL )
Test Requested - Selecied tesi(s) as requested by client 7" = Mok Reouteled
Test Method Please refer fo next page(s)
Botfs Directive 2011/GS/EY
Test Results Please refer to next page(s).
Conclusion Based on the performed tesis on submilted samples, the resuls of Leas, Test Method: (1) With reference to IEC 62321-5:2013, determination of Cadmiur by ICP-OES.
Wercury, Cacmium, Hexavalent chromium, Polybrominated biphenyis (PS8), {2) With reference to IEC 62321-5:2013, defermination of Lead by ICP-OES.
13 (PEDE) comply oy RoHS: (3wm reference fo IEC 623214:2013, determination of Mercury by ICP.OES.
Directive 2011BS/EU Annex I recasting 2002/85/EC. {4) With reference to IEC 623212008, determinaiion of Hexavalent Chromium by Colorimetic
Method using UV-Vis
{5) With reference to IEC 623212008, determination of PBBs and PBDES by GC-MS.
Test 5] Limit  Unit  MODL 00z
Cadmium (Ca) 00 mkg 2 ND
Lead () 1000 mokg 2 ND
Mercury (Hg) 1000 moks 2 ND
Hexavalent Chromium {CrVI)) 000 mgkg 2 HND
Sum of PBES 1000 mgkg - ND
‘Moncbromatipheny! - mgg 5 AD
Dibromotiphenyi - mog 5 KD
Signed for and on behalf of Tribromabiphenyl ' mgkg 5 ND
5G5CSTC Lid Tetrabrometipheny! - mpg 5 D
Pentabromobiphenyl - mk 5 ND
= Hexabromabiphenyi - mgm 5 D
g ozm,_ e R B v
— Octabromobighenyl - mk 5 ND
Nonabromobipheny! - mgg 5 D
Reabeca Zhou Decabromobipheny! - mgkg 5 KD
Agproved Signatory Sum of PEDES 1000 moks - ND
‘Monobromadiphenyl sther - mgg 5 D

- RATRERLF L

Merberal &
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SGS SGS

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page4of T
Test Report. No. TSNEC1301308502 Date: 26 Dec 2013 Page3of 7
. ATTAGHMENTS

Test liemis) Lmt Lt MDL g0z
Dibromodphenyi ether - mokg 5 N 3
e il . BEp 02 - C/Ph/H/Cr’ /PBBSRPBDES Flow Chart
Tetrabromociphenyl ether - mkg 5 ND
Pentabromodisheny ether - meka 5 N 1) Uame ofthe petsan who made testing Aaton Wenpiazon Li fAngell Yao
Hexabromodphenyl sther - mg 5 D 2)Name of the person in charge of testing: Cindy Yin/Rex Zhu

Heptabromodiphenyl ether - mkg 5 D ) These samples were dissnived (otally by pre-condiiion ng meihod according to
Octabromodiphenyl ether - meka 5 ND bol0w flow chat. (€77 and PBBPEDES foct mothad ancludod)
Nonabromadipheny! ether - mg s D
Decabromociphenyl ether - mkg 5 ND

Sample Praparstion
ay i bl limit is quoted from directive 2011/65/EU, Annex IL
Sarple Weasurement
Halogen
N
rest T— by lon Ch ) | pecang | reeseeoes | e
Acid digestion with Sarple sobvert Adding digesfion reagert

Test tlemis unt  MDL o2 o erwave hotelste exraction
Criorine () mgkg 50 ND T
Brormine (1) mokg 50 ND

Feating to B0~35C o

Filuation Canceriration”
extraction

Dilution of eutraetion
Resiue

salition
1) &dkal Fusion /

Seltion Fitration and pH

ajustment

Filtiation

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

ot MDL 002

Test llemis) Adiing 15
Antimony (Sb) mgikg 10 ND

dizsulve

0
oaler dave oprnt

ICP-DESIAS

Result shown is of the total weight of wet sample

S8 Wansen Mo 41,Ths S Avsnus TEDATIINCARS J0MEY 1 (-2 80000 | I60 050680 wawenagieam
AR BT RENIARS TOOSKN 0001 OG0 000 | RO KRG8 ety

508 Mamion No41.Thw 5 A
48 ERTRERAAIENE AR

w0 com
8 s s

Mamber of he SGS Grauo (505 S4)

Mermber of e SGS Group (G5 54}

SGS SGS

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page6of 7
Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page5of 7

ATTAGHMENTS
ATTACHMENTS

Halogen Testing Flow Chart Elemerttary Testing Flow Chart

1) Mame of the person who made {sstig: Asran Wang

1) Mam e of the person who made testing: Angell van 2)Mams of the person in charge of festing: Cindy Yin

2)Name ofthe person in charge of testing: Rex Zha

Sanpls cutting/oreparation Sarnpe cuttingprep artion

Acid digestion

Cambustion in sxygen bams

Discolvad in an absorgticn
solition

Analyzed by ion FOEEIE
whromategrsphy. Duuble
confirm oy other instruments, if
A

508 Marion No.41The S Avenus TEDA Tiri Chion 300457 | 6-2252H00) B -
W ARTERRATAENELAROGSGSAN M6 3007 | SN | WS ¢ sncrwaduoom

SUBMMHONNAT, 1 S Avehs ELA Iy, T8 3
0 EROEANAFACNETR SISKE M, 4

o | s s
W | iR Y e

Memoerof ma Ss roup (5as S8}

Mamberal he S

roup (808 84}
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Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page7of 7

Sampls photo:

TSNEC1301308502

@

TSN13-013085.002

'SGS authenticate the photo on original report anly
** End of Report ***
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