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2. Electrical Characteristics

2.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
VSWR [Max] 3:1
Bandwidth [MHZz] 85
Polarization Linear
Antenna Series1 1.8nH
Matching Value of Matching Circuit (Feed)
ANT Matching Circuit . Series? 100pF
oo T-Matching
(Direction, from Circuit
Ant to Module

MLl ) | (nearby Module) Series3 100pF
Peak -1.43

Azimuth Plane
Average -4.20
Peak 1.93

Elevation1 Plane
Average -2.81

Gain[dBi]

Peak 1.98

Elevation2 Plane
Average -3.78
Peak 3.66

3D
Average -2.89
2.2 Test Fixture Condition
ITEM SPEC
Frequency Range [MHZ] 1840 ~ 1920
SWR [Max] 4.0 : 1
Bandwidth [MHZz] 80

Ver 1.0 (2014.10.24) 5/ 27 page
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ACS2450HFL57

2.3 Graph of Set Condition
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ACS2450HFL57

2.5 Radiation Pattern

Azimuth Plane

Elevation 1 Plane

Elevation2 Plane

180

270

-_—O

/

-

\\

2.485 -4.43 -1.00

o L]
o 270" —— — 90
270 —— —90
//// ’////}" o
gt =" 90
o o
180 180
Azimuth Plane
Summary | Multiple Frequency | Multiple Cut I D-Wiew Fieserved 1
H(8=90) . - Plot Data
No.| Freq.| Avg.[dBil| Peak[dBi] H—Cutw(e—QU) Polarization :
1 2.400 421 -1.74 ios 20 . Powr-Sum -
2| 2425 458 -2.00 - . EreauEner:
3 2.445 -4.20 -143 ] [GHz]
4] 2.465 473 -1.88
5

270

Phi [deg]

~ Graph Option
~ Style -

‘ @ Polar ¢ Rectangular

- UnZoom —

Max :[5
= Apply
Min : [-15

MTG

Microwave
Technologies
Group

Ver 1.0 (2014.10.24)
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Elevation1 Plane

Summary T Multiple Frequency 1 Multiple Cut | D-Yiew T Feserved 1
E1{p=0) -~ PlotData
= E1-Cut ($=0) (e
Ho. Freq) Avg.dBil Peak[dBi] i Polari
i E [i] -

1 2.400) 4.06 0.08 5 15

2| 2425 -4.00 0.01 r]

3 2.445 -3.25 057

4| 2.465 -3.50 0.79

5 2.485 -2.81 1.93

- Graph Option
~Style

@ Polar ¢ Rectangular

- UnZoom —

180

Microwave

MT Technologies
Group

o
Theta [deg]

Elevation2 Plane

Summary T Multiple Frequency I Multiple Cut T 3D-Yiew T Reserved ]
E2{@=90) - PlotData ——
Mo. Freq. Avg.[dBil| Peak[dBi] E2 c‘g (@=00) Polarization :
1 2.400 -4.55 123 0 Powr-Sum x>
2] 2425 -4.75] 096 Frequency :
3 2445 -4.17 154 [GHz]
4 2.465 -4.29 1.45
5| 2485 -3.78 198

- Graph Option
- Style -

& Polar Reclangular‘

- UnZoom 7'

180

Microwave

Theta [deg] MT Technologies
Group
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2.6 3D Radiation Pattern

3D Radiation Pattern

x|

2445 O0O00MH= 297nmx 500
l 125

Theta-Pc | | Phi-Polf\ | | PwrSum | |
No|Freq[MHzl| Eff.[%]| Avg.[dBi]| PeakldBi]| Thetal| Philde| Efff%]|Ava.[dBil|PeakidBil] Thetal| Philde| Eff.%]|Avo.[dB7]| PeakldBil| Thetal| Phifde
1| 2400000 2725 565 241| 150,00 25500 1383 -85  -130] 180.00| 330.00] 4089 a8 2:34| 150.00| 240.00
2| 2425.000| 2688 571 181| 150,00 240.00] 1286 -s98| -238| 180.00| 330.00] 3952] 03]  251| 150.00] 240.00
3
4
5

2445.000| 32.30 -4.91 2.32( 135.00| 225.00 13.23 -8.78 -2.02| 180.00) 330.00 4554 -342 2.97( 135.00| 225.00
2465.000 3431 -4.65 2.42( 135.00| 225.00 912 -10.40 -2.94| 180.00) 330.00 43.44 -3.62 2.86( 135.00| 225.00
2485.000| 4314 -3.65 3.22( 135.00( 22500 8.30( -10.81 -3.07| 180.00| 330.00 51.44 -2.89 3.66( 135.00| 225.00

3. Mechanical Characteristics
- The structure is materialized printing Ag paste at the dielectric block
3.1 Structure and Material

Dielectric
Block 3D Structure

Material

Ag Paste

W = 2.040.1

Size [mm] L = 6.0+0.1

T = 1.2+0.1 Dielectric Block
Top-Side View Bottom-Side View
Temperature
[OC] = 40 ~ +80
Humidity [%] At the normal temperature, RH 100

Ver 1.0 (2014.10.24) 9 / 27 page
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3.2 PCB Layout & Soldering Pad Dimension

I‘A B Al

Input I e —
c
X 0o
Silk Line —
- E
I

Parameter A - S . :
Ve 1.2 4.0 24 6.0 6.4

Unit ; mm
Unless specified tolerances are +0.1

3.3 Antenna Pattern Dimension

Antenna Pattern View

2 L2 0,45

o UEEL, B

&5

Y%
0,65
0,65

0.55

Top Side1 Bottom Side2
Unit ; mm
Unless specified tolerances are +0.1

Ver 1.0 (2014.10.24) 10 / 27 page
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3.3.1 Real Measurement Value

ACS2450HFL57

() @ ©) 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
4 A O
® @ ®
@ Year ; 3 - 2013, 4 - 2014, *-** 9 - 2019, 0 - 2020 “--*
@ Month ; 1 - January, 2 - February, -*-- A - October, B - November - -
® Date ; 1 -1st,2-2nd, 3-3rd “--- O - 24th, P - 25th *---
3.5 Marking
Marking View
< L57 4 A O
© @ 8o
@ Input Signal
@ Serial
® Year ; 3 - 2013, 4 - 2014, --*+ 9 - 2019, 0 - 2020 " - ‘-
@ Month ; 1 - January, 2 - February, *--- A - October, B - November - --
® Date ; 1 -1st,2-2nd, 3-3rd -+ O - 24th, P - 25th - --
Ver 1.0 (2014.10.24) 11/ 27 page



(?partron

4. Measurement Process

4.1 SWR/Returnloss

-The SWR/Returnloss is measured by Network Analyzer

Set Condition Test Fixture Condition

X‘r?;‘l’;’;z’g‘r Agilent HP8753Dor Advantest R3765CG | Agilent HP8753D or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
=
-
-
-
-
Test _&
condition c
4.2 Gain

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

Anechoic Chamber for Antenna Gain Measurement

I B
= -
TY9YYT YYyY R

L B

-\h.LithJ

=Wy v
> 5 3 2 A

Ver 1.0 (2014.10.24) 12 / 27 page
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5. Primary Inspection List

ltem Electrical Characteristic [MHz] Mechanical Dimension
[mm]
VSWR 4.0 : 1 [Max] T=1.240.1
Standard TRa0 Mz eois W=2.0+0.1 L=6.0+0.1

1 2.21 1.99 2.03 6.02 1.23
2 2.06 213 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
5 1.98 2.23 2.04 6.00 1.24
6 2.10 1.97 2.04 6.01 1.25
7 1.95 227 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 2.17 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 (2014.10.24) 13 / 27 page
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ACS2450HFL57

6. Reliability Condition

6.1 ENVIRONMENT TEST

ITEM TEST CONDITION LIMIT
High Temperature 5 o *
gn “emp +85C+3'C, 120hr After the test,
Resistance specimen would be kept at
Low Temperature 40C3C . 120hr 55C+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 , g 5
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 (2014.10.24)
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7. Soldering Condion

7.1 Reflow Soldering

ACS2450HFL57

peak temp. 250 +5°C

250C

200C

160°C —

100°C

25°C —

preheat 130 ~ 180°C

0°C

90 ~ 180sec

\

7.2 Manual Soldering

Pre-heating Temperature :
Soldering Temperature

max 30sec
< 30 ~60sec >

120C , 60 ~ 300 sec.
: 340C4+5C | 5sec max per each terminal

8. Attention
8.1 Temperature Condition
Range of Temperature unit
Application -40 ~ +85 C
Keeping -40 ~ +85 T
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 = < 85C/85%RH

time [sec]

Ver 1.0 (2014.10.24)
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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 |

B ¢.00 30,10 B A0 jLx]

R I & ¢

Fla.00

PACKING QUANTITY
5,000 FCS / REEL

o, Bk E um‘\y Input Marking

A0 | 2.30£0.10 |E | 1.75£0.10
TAFING - STYLE BO | 6.30£0.10 |F | 5.B50£0.10

KO | 1.40£0.10 |t | 0.30+0.06

00| 1,660,065 |w |12.00£0.30

Scals| s [ unic | m,m | Sustomer & Ti

Dutel . . . GxZ*l .2

e (2 2ddag

Ver 1.0 (2014.10.24) 16 / 27 page
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2 3 4 5 5 7 | 8 | g
Size 1Zmm 18mm Z4mm 32mm 44mm 56mm
A 33038 | 33003 | 330088 | 230%% | 3z0tEd | sao0H
A B 2.043 | 2042 | 20t% | 2033 | 203 | 2.0 |
o 13.00%° | 1309 | 1305 | 13.0%° | 13080 | 13000
] 20.2min | 20.2min | 20.2min | 20.Zmin | 20.Zmin [ 20.2min
B N 80%38 | s0*38 | s0'3E | 8038 | s0fER | 0 R |
wi 12,4 %38 | 16.4 %38 | 24,4938 | 324238 | 44438 | 56,438
8 w2 | 16.4750 | 204720 | 264750 | 36.4750 | 48.4750 | 60.4%%0 |5
c G
D b
L E
F F
UNLESS OTHERWSE SPECFIED —_
LMMOTOL X D N bEr\/lLAND
0 005 T TiE
| - TR Y S - WN PLASTIC ROCKREEL FOR
HH 2005 LY.LEE 330 mm{Dia) x 80 mm(Hub)
- JANGULAR TOL + CHECRED BT S [owi g HEV RO
G . 4UNDERUNE DIMS NOT N.H.Choi AT SRL-13DB0OH I A |G
B . TO SCALE APPRCER BY TOAIF WA TA 3
Fandy Lee 1/1| 0ct.24.2006 |1of 1
e : = 5 7 8 T g

TR
SPEC 5000EA, VSWR 4.0

F ’F MODEL : ACS2450HFL57

CODE NO T

ACS2450HFL57
Model = I
5000
Quantity = NI
Lot No AA0O MSL Level 1

{DPARTRON

Ver 1.0 (2014.10.24) 17 | 27 page
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ACS2450HFL57

9.2 Box Specification

HF

RoHS

% M Material - SK/S/K-B
T‘»)
Cardboard box

Ver 1.0 (2014.10.24)
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10. Process Control

. . By By
Product Issued/Revision Record designed By checked approved
lssued | 04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
input Mai Process | e i Cycle of Checked Method of | Cycle of
Materials | P"oPar ain name QuUIPMEN | ~p o cked Condition | managem | Record ecke Margin ethod o ycle o Record | Action
ation | Process t Name ent Item Inspection | management
. shrinking .
Ceramic < > Import refer to Micrometer
POWDER Inspection per:r?i:f[aivity Guide Sheet Network 10ea/LOT | Cisheet | Return
POWDER Q . . POWDER PER
lubricant powder Mixer mixing lubricant Scale MIXING - Exhaust
Shaping dimension Micrometer 5/100EA
CTQ Process pressure refer to Per LOT | parameter . scale LOT
Q glweight, P1e5S | Mol Condiion | Guide Sheet| 1/day | C/SHEET varﬁﬂ; Gurizlersfeet Calculated | 10eaflot | CARD | EX"aust
imension )
aspect Visual
- SETTER Outside all
- Plasticity refer to
Q Plasticity Temperature . 2/day C/sheet
Hole PROFILE Guide Sheet 1/month
P Block wide refer 1o Micrometer 20ea/LOT
/ CT_Q Pro_cess length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
) (dimension) shape ulde Sheet | ual Inspection all
PADSIIE)>E'1f PATTERN
rnting . Squeeze i i
AG Q Printer | yoomeeze refer to ) Dimension | refer to , ,
PASTE CT(QP riFr:;ﬁwC;SS screen SNAP Guide Sheet 1/day Guide Sheet Microscope 10ea/3Jig | c/sheet | Rework
dimension) aspect
T t Dry Condition
Dryer emperature refer to ) refer to Visual | i Lot
Q Dry Dry Jig Belt speed Guide Sheet 1/week | Parameter ciﬂgitt?gn Guide Sheet isual Inspection all card Rework
breakage

Ver 1.0 (2014.10.24) 19 / 27 page
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ACS2450HFL57

Product Issued/Revision Record des?gned By checked | By approved
Issued |  04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process Cyole of
- . . Cle of
Materials pre'para Main hame SRR Checked Condition managem Record Ches ee Margin MethOd. & e e Record | Action
tion | Process Name ot Item Inspection management
SIDE 2 PATTERN
AG Q PAD Printer ve|o§§yl7§$§§ure refer to i Dimension refer to . 1008/3Ji
PASTE Printing screen SNAP | Guide Sheet| 79 Guide Sheet| Microscope ealdlig | clsheet | Rework
CTQ aspect
T t Dry Condition
emperature
Q Dry DD")’ﬁir r.efer to 1/week | Parameter Printed refer to Visual Inspection all Lot card | Rework
ry Jig Belt speed | Guide Sheet g?g:kiggg Guide Sheet
; Baking Hole | Temperature |  refer to Breakage refer to . . Exhaust
Q Baking | “mesh net | Belt speed | Guide Sheet| 'WeOK | PArAMeIer| ‘poition | Guide Sheet| o' "SPetO" all Lot card | o ork
TOP
AG Q i Printer | \eiooiyiprosure | Tefer to ; PATTERN | refer fo 10ea/3.i
PASTE o | e SNAP | Guide Sheet| /%Y dimension | Guide Sheet| ~ MoooUC e/ | cisheet | Rework
T t Dry Condition
emperature
Q Dry D'?"Yﬁir r.efer to 1/week | Parameter Printed refer to Visual Inspection all Lot card | Rework
y Jig Belt speed Guide Sheet g?g:kiggg Guide Sheet
BOTTOM PATTERN measure
PAD dimension
AG Q inti printer velo?i(t‘;/g?gsure refer to - refer to 10ea/3Ji
PASTE Printing screen SNAP Guide Sheet 1/day Guide Sheet ea/3Jig | c/sheet | Rework
cTQ aspect Microscope
Ver 1.0 (2014.10.24) 20 / 27 page
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ACS2450HFL57

I
Product Issued/Revision Record By By By
lssued |  04.04.06 Process Control
CHIP ANTENNA B 05.04.03 PRCP-CO001
FLOW CHART Management of Factors Management of quality
inpt Mai Process Equi t Cycle of Checked Method of Cycle of
Materials | Prepara an name auipmen Checked | Condition el Record ecke Margin ethod o bels Record | Action
tion Process Name management Iltem 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
y Jig Belt speed Sheet conditon | Guide Sheet
breakage
. refer to
- Baking Hole | Temperature - Breakage refer to . , Exhaust
Q Baking mesh net | Belt speed grl::ade? 1/week Pé;grr?:é?r Pollution | Guide Sheet Visual Inspection all Lot card Rework
Reference SPL | . .
Q . aspegt aspect refer to Visual Inspection all %?Jdu%ﬁ\c:’s Exhagst
inspection Guide Sheet| Microscope Sy repair
Marking . ' . Lot card | Rework
Q MARKING Machine marking | Reference SPL | Visual Inspection all progiggtluon Exhaust
Electrical refer to
.. | NETWORK | proofreading : Electrical refer to Lot card | Exhaust
Q Charg:—tgnstlc Inspeotion Jig Condition g#(ladeet 1/2hour C/sheet Characteristic | 3uide Sheet Network all pro(;ii:%tllon repair
aspect Reference SPL | ) Lot card
Q _ aspect dimension | refer to | Visual Inspection all oadianon | Xhaust
inspection Guide Sheet microscope diary repair
Carrier Quantity fer t Lot card
cover Q Taping Direction r.e er o Manual all production | Rework
reel aspect | Guide Sheet diary
: refer to Electrical Network refer
shipper | NETWORK | proofreading ) Characteristic refer to Networ . Result | retun
<> inspection | Inspection Jig |~ Condition ~ |~ Guide Vperson |- Cisheet ;:é’ﬁ% Guide Sheet | viusl snaoomton tosf:;c:e Paper | Exhaust
ackin packing
p o g Q packing bar CtOde P/N refer to Visual Inspection all - Rework
label printer Quantity | Guide Sheet
i packing
</ . packlr?g P/N r.efer to Visual Inspection all - return
inspection Quantity | Guide Sheet
Ver 1.0 (2014.10.24) 21 / 27 page
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11. RoHS Data

1) Ceramic Powder

Parts Name 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 SGS

Test Report s SHAALCIEN TR0 e tifapI0t Pagetal? Turst Rusport oo, AT G TEACY (o Tifwp e Pageiat?

WL BMANOTECH C0,LTD Tant Rarnci
MOUSIET ZHONGHU ROAD, WUXI, JANGSL, CHINA (TH1T4)
Taat 5t Daacrton.

Specrmenbs. 5G5S SampwiD  Descisien
o SHATEATIZM D01 Grey powsier

S35 Job Mo, SF14-028084 - EH Pk
[ wavn 1111 myhg = Q.0001%
Salian [ 21 ML = Mattcad Dobamtion Liril
Disbe of Surrche Fecwvd . 10 S 2084
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Test itemis) Limé Ut MDL 007 ATTACHMENTS
Dibromodipheny ether - mkg 5 N
Tribromodiphenyi ether - mg/kg 5 ND RoHS Testing Flow Chart
Terabromodipheryl ether - mkg 5 ND
R 1) Name of the person ng: Bob 7 g ng/Gary X
Pematromocphienyl her o S A 2) Name o the person in charge of tesiing: Jan ShifSummer JiniJessy Huang
Hexabromodiphenyl eter - mig 5 N E) ‘totally by frioning meshod aweording
Hepabromodphenyl ether . mg 5 (G and PRBAPEDES tost method exciuded)
Octabromediphenyl ether - mpg s no
Nenabromodipheny sther - mokg 5 no
Decabromodiphenyl sther - mkg 5 no
(1) The masdimum pemissibe fimit is quoted from directive 201 UGSELL Amnex Il
l PbCdHg o
Elementis ‘Acid digestion with

microwavel hotplate

Test Method : - With reference to US EPA Method 2052:1956, analysis was performed by ICP-OES.

WMetalic
material

rtera
Goncertration
Testtemis) ue  MDL oot ontn reaon | [ ]| P
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2) Acd to dissalive Adding 15
Test Mathod - Wit refarenca 1 EN 14562: 2007, analyss was parformed by lon Chvomatograph ()
for color
Test lomis) s ML oor
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Bromine (B) mhg 3N
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ATTACHMENTS

ATTACHMENTS

Elements Testing Flow Chart Halogen Testing (oxygen bomb) Flow Chart
1) Name of the person who made testing: Star Wang/ Jan Shi 1) Name of the person who made testing: Sisily Yin
2} Name of the person in charge of testing: Joff Zhang 2) Name of the person in charge of testing-Linds Li

Combustion in axygen bamb

Dissolved in an absorption
solution

Analyzed byion
chromatography. Double corfimm
by other instruments, if
necessary
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Test Report Mo. SHAEC 1417328401 Date: 13 Sep 2014 Page Tof 7

Sample photo:

SHA14-173284.001

5G5S authenticate the photo on original report only
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2) Ag Paste

Parts Name DNF2010C
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
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Test Report no Fespioinrcrsavasiszesst Issued Date - 2014.08.17 Page 3ot

Test Report ne. resotoinrcrsavastazess lssued Date: 2014.08 17 Page 4o
NOTE:  (1)ND. = Not detected (<MDL)

MDL = Method Detection Limit Flow Chart of Digestion

(#)- = No reguiation
Negati I Positive = Detectable Cutting/Preparation

+ = Qualiative analysis (o Unit)

matrix.

e
e o
iy CHVI coating: the in baling: .
‘salution is equal or greater than 0.02 mg/kg with 50 cm2 samgle surface area. [ 1
R e R
P ori st i e i

for each sample matrix.

[

ICP-AES

WetalFe. Cu. Al eto. Aqua regia . HCL HNOs
Prastic HNO:. HCL HF, HCIO.
Silver HNO: HiSO«
Solder, Au, Pt Pd, Sb, Sn Aquaregia
Glass HNOs HE
T 25, WMo, Si HE Nb T HNO, KL HE
Snias IEC 62321} HNO:, HCI. KO, HBr
Others Any acid

G by pr
Section Chiet : Gisae Yi
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Flow Chart for Halogen Test
Flow Chart of Cr 5 PREFEDES Testing
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3) Marking Ink(Black Ink)

Parts Name

IR/IC-270BK 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

Directive 2011/85/EU Annex II; recasiing 2002/35%EC.

Signed for and on behalf of
SGS-CSTC Ltd.

Test Report No. TSNEC1 301308502 Date: 26 Dec 2013 Page 1of T
YANTAI PARTRON ELECTRONICS CO.LTD

352#, MUXIN ROAD ECONOMIC, DEVELOPMENT ZONE MUPING YANTAI SHANDONG

CHINA

The following samplels) wasiwers submitted and identiied on behalf of the diients as < INK

SGES Job No. TP13-008510 - TJ

Mod! No. IR-270BK

Date of Sample Received: 23 Dec 2013

Testing Period 23 Dec 2013 - 26 Dec 2013

Test Requested ‘Selected test(z) s requasted by cient

TestMethod : Plazse refer io nest page(s).

Test Results : Plazse refer io nest page(s).

Conclusion - Based on the performed tesis on submitted samples, the results of Lead,

. Cadmium, Hexavalent chromium, Polybrominated biphenyis (PSB),
Polybrominated dighenyi ethers (PEDE) comply with the imits as set by RoHS

SGS

Test Report

Test Results

No. TSNEC1301308502 Date: 26 Dec 2013 Page 20f7

Test Part Description

SpecimenNo.  SGS5SamplelD  Descripfion
SNt TSN13-013085.002  biackink

Remarks :
(1) 1 mg/kg = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
{4) " = Net Reguiated

RoHS Directive 2011/65/EU

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 ICP-OES.
(3) With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(4) With reference to IEC 62321 of Hexavalent
Method using UV-Vis.
(5) With reference to IEC 62321:2008, determination of PBBs and PEDES by GC-MS

Test itemis) Limt  Unit  MDL o2
Cadmium (Cd) 100 mgkg 2 ND
Lead (Pb) 1000 mgky 2 ND
Wercury (Hg) 1000 mgky 2 ND
Hexavalent Chromium (Cr{VTj} 1000 mokg 2 ND
Sumof PEEs 1000 moikg - ND
Manobromabiphenyl - mgkg 5 ND
Dibromobiphenyi - mgkg 5 ND
Tribromabiphenyl - mgkg 5 ND
Tevabromobipheny! - mgkg 5 ND
Pentabromobiphenyi - mgkg 5 ND
Hexabromobiphenyi - mgkg 5 ND
Heptabromobiphenyl - mgkg 5 ND
Oauabromebiphenyl - mgkg 5 ND
Nonabromabiphenyl - mokg 5 ND
Decabromobiphenyl - mokg 5 ND
Sum of PBDES 1000 mgkg - ND
Menobromadiphenyl ether - mgkg 5 ND

53 Mansion Mo 41,The 58 Avenus TEDA.Tianiin Crina 300487
R T 40641 BEGER R preme

SGS

{1) The maximum permissible imit is quoted from directive 201 1/65/EU. Annexc Il

Halogen

Test ltemis) unt  MDL g0z
Chiorine (1) mgkg 50 ND
Bromine (Br) mgkg 50 MND
Element(s)

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

JTestitemis) Lnt MDL o2
Antimany (Sb) mgkg 10 ]

Result shown is of tha total weight of wet sample

Test Report No. TSNEC1201308502 Date: 26 Dec 2013 Page 3of 7
Test ltem(s) Uniit. MDL 002
Dibromedipheny ether - mglkg 5 ND
Tribromodiphenyl ether - mgkg 5 D
Tewabromodipheny! ether .. mg/kg 5 ND
Pentabromodipheny sther = makg 5 ND
Hexabromodiphenyl ether - mgikg 5 ND
Heptabromodiphenyl ether - mgikg 5 ND
Octabromodipheny! ether .. mg/kg 5 ND
Nonabromodipheny ether = mgkg 5 ND
Decabromediphenyl sther i makg 5 ND

TestMethod :  Wih reference to EN 14582 2007, analysis was performed by lon Chromatograph (IC)

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Paged4of 7

ATTACHRMENTS

EWFWHEWIPBEIEPEDEI Floyr Chart
1) Mane of the person who made testing Aaron Wangtlason Li ngel Yao
2) Hame of the petson in charge oftesting: Ciny YinRes Znu

3) These samples were dissalied totally by pre-canditianing methad accarding to
below flowe chart (5™ and PEBS/PEDES 1e5t method excluded)
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Azid digestion wih

Adding digastion agant

‘ Samale selvent ‘

microwaval hotkata putraction
Fitraion Concentrztion REsing iy
Diltion of extraction
solytion
Selution Residue Filtration and gH
I Fileatinn adjstent
1) Alkali Fusion ¢
Dry Ashing cemis
o e B g 1 5
oissohe i,
color development
oAt
ICP-DESMAS
Lis
e
DATA
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SGS

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page 50f 7

ATTACHMENTS
Halogen Testing Flow Chart

1) Nams ofthe perzon who mate testing: Angel Yao
2) Harme o the person n charge of tssting Rex Zh

Sample cutfing/prep aration

Samplz measurement

Combusiion in oxygen bomb

Disolsed In an ahsorption
solution

Anshyzed by inn
chinimatogiapty Doubla
confirm by ather mstrumants, i

necessary

S5 Mansion No 41, T
=3 FRmERAL

SGS

Test Report No. TSMNEC1301308502 Date: 26 Dec 2013 Page 6of T

ATTACHMENTS
Elsmentary Testing Flow Chart

17 Mamme ofthe perzon sho mate testing: Aarin Wang
2) Mame of the persor in charge oftesiing. Sindy Yin

Sample cullingprepaiston
Semple measuremen
Arid digestion

ICP-QES/AAS

SGS

Test Report Ho. TSNEC1301308502 Date: 26 Dec 2013 PageTof 7
‘Sample photo

TSNEC1301308502

TSH13-013085.002

SGS authenticste the photo on eriginal report only
*= End of Report =
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