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2. Introduction
2.1 Introduction of Product
This product is a FPCB BT antenna that the thin copper is printed inside FPCB.

2.2 Specification and Dimension

FPCB : Copper
Material Foil + Aromatic 3D Structure
polymide

W = 12.8+0.1

12.5+0.1

Size [mm] L

T = 0.20+0.05

(FPCB Thickness)

Temperature
["C] '40 ~ +80

Humidity [%] At the normal temperature, RH 100

3. Special Management(<Gic>)

- The below things are special management items.

cTQ The reason

Dirrzgﬂseiro?of(mi\évge)ight The plasticity dielectric block is influenced at this item

(af’grmlggssltci)gity) The accuracy of printed pattern is influenced at this item

The accuracy of printed pattern is the most special thing at electrical

Dimension of
Printing Pattern characteristic of dielectric chip antenna
CTF <> The reason

SWR Measurement This item is an important parameter that fix an electrical characteristic

- Care about the below things.

ITEM Content
Keeping Sealing tightly when keeping for a long time
Action Maybe characteristics is changed when changed any design

Ver 1.0 (2008.03.06) 5/29 page
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4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
SWR [Max] 3.0:1 (Typ 23 : 1)
Input Impedance [$2] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -1.5/-9.2
Peak -6.77
Theta
Average -10.54
Azimuth
Peak -1.49
Phi
Average -6.59
Peak -1.97
Theta
Gain[dBi] Average -7.21
Elevation 1
Peak -6.45
Phi
Average -11.92
Peak -7.41
Theta
Average -11.57
Elevation 2
Peak -6.61
Phi
Average -10.35

Ver 1.0 (2008.03.06) 6/29 page
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4.2 S11 Graph of Set Condition

CH1 511 SHITH(R+jX) F5 1.d68
511 SWR REF  1.@88

START 2GHz [ 18.68 dBm]

4.3 Test Fixture Condition

ITEM SPEC

Frequency Range [MHZz] 1840 ~ 1920
Lower frequency(1840MHz) SWR [Min~Max] 1.0~25:1(Typ15:1)
Upper frequency(1920MHz) SWR [Min~Max] 1.0~25:1(Typ15:1)

4.4 S11 Graph of Test Fixture Condition <G>
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-
, ' - —1:05% o

y (S=000 gHz
< -

START 1 S0OQL0O0 000 HMHZ =TOF = 500.000 000 HHz
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4.5 Radiation Pattern

Azimuth Plane

Elevation1 Plane

Elevation2 Plane
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Vertical field of measured plane
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Horizontal field of measured plane
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El 2400.000
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AN 2445.000
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2485.000

< |
H-Plan [Horizontal]

Frequancy[MHz] | PeakValus [ Thetaldep] | Fhildeg] | Minvalue [ Thetaldep] | Phildeg] Gain[dBil Efficiancy[%]
200,000 -1E3 a0 120 40,08 a0 3 -1.27 757
2425,000 -0 a0 120 -25,06 an B -10,54 8.9
245,000 577 90 66 ~2806 an B -10.61 .80
2485, 000 -6,80 9 86 2630 9 B -11,00 805
2485, 000 166 90 56 25,20 90 3 -12.32 59
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Azimuth Phi
53 ..3_ - | Freq MHz]

- 2400.000
a5 ; ey 2425.000
7 i EN 2445.000

% ! a B 2465000
B 2485000

S B
PeakValue | Theta[deg] Phi[deg] 30 &wg[dBi] Gain[dBi] Efficiency[%]
B T T T 1269
-2,00 a0 13 112 1951
143 w18 65 2208
-1.98 an 180 06 1379
-3.56 a 180 -B.E2 13,65
Elevation1 Theta
. . | Freq Mtiz]
S ! e 2400.000
p 2425.000

D 2445000
E  2465.000
B 2485.000

FATR
---- W I

[ E1-Plan [Vertical]

Frequency[MHz] Peak¥alue | Thetaldeg] Phildeg] MinValue | Thetaldea] Phildeg] 3D AwgldBil Gain[dBil Efficiency[%]

47 om0 @ 10
EY 0 B A TY:"
1w e 0 E I 19,12
243 | 0 R T ]
T I 0 G906 126
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Elevation1 Phi

- | Freq MHz]
[l 2400.000
2425.000
[ 2445000
M 2465000
E 2485000

]

Fregquency [MHz] Peak¥alue | Theta[deg] Phildeg] Minfalue | Thetaldeg] Phildeg] 30 Avg[dBil Gain[dBil Efficiency[%]
-850 a1 0 [ 1368 433
.88 210 n -12.27 [ £.03
645 210 i aw | £.54
561 210 0 -1z 1 | E.26
-1.97 210 i -1323 | 4,86
Elevation2 Theta
N |- _| Freq mibizy

[l 2400000
M 2425000
E 2445.000
| 2465000
E 2485000

| | 8|

Fraquency [MHz]

Peakvalue | Thetaldeg] Phildeg]
-9.60 228 90
=77 228 90

228 50
5 90
22h 90

3D AvaldBi] Gain[dBi] Efficiency [%]
-14.52 | 364
-12.40 | 5a7

s | 7.08
[ B

-12.72
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Elevation2 Phi

a0

300,

T T

0

130

E2-Plan [Horizontal]

"‘-‘\s_n
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o Freé @zi
=l 2400.000
2425.000
E 2445000
2465.000
2485.000

---480

1

S | &8

Frequency[MHzl | PeakValue [ Thetaldegl | Phildeg] | Minvalue | Thetaldes] [ Phildea] | 30 AvaldBil Gain[dBi] Efficiency[%] |
6,48 % 90 3,21 192 a0 -123 598 |
8 | wm | wm | - ez 9 -10,78 8.47 |
6,61 0 90 2118 20 0 -10.35 934 |
572 33 a0 35,16 288 a -10,44 g
I R R T S B 365 204 a0 -11.40 73 |

5. Measurement Process

5.1 SWR/ Return loss

The SWR/Return loss is measured by Network Analyzer. Using the test fixture, the Selected
reference sample is a standard product.

Set Condition Test Fixture Condition
X‘ﬁ;‘{;‘z’g‘r Agilent HP8753E or Advantest R3765CH | Agilent HP8753E or Advantest R3765CH
Cable RF cable (300 mm) RF cable (300 mm)
' ECC&
Test
condition

Ver 1.0 (2008.03.06)

11/29 page



(Ppartron

5.2 Gain

The Antenna Gain is measured by using the Passive DUT at Anechoic Chamber.

Anechoic Chamber for Antenna Gain Measurement

™ % v 93

= % =%

[ ™
r o fA "
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> 5 3 2 a

-

5.3 Gain Measurement block diagram

Anechoic chamber
"DUT | | Source
: | antenna
Network Analyzer
Port1 (HPB753E) Port2
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6. Primary Inspection List <G>

Item Frequency [MHZ] Dimension [mm]
SWR 2.5 Max
Standard L=12.5+0.1 W=12.8+0.1 T=0.20+0.05
1840 1920

1 1.48 1.45 12.50 12.78 0.20
2 1.56 1.43 12.51 12.79 0.20
3 1.41 1.54 12.50 12.79 0.20
4 1.43 1.52 12.50 12.80 0.21
5 1.57 1.40 12.49 12.80 0.20
6 1.52 1.40 12.50 12.78 0.20
7 1.60 1.36 12.49 12.78 0.21
8 1.63 1.30 12.51 12.79 0.21
9 1.58 1.36 12.49 12.80 0.20
10 1.49 1.44 12.48 12.80 0.20
11 1.61 1.33 12.51 12.79 0.20
12 1.51 1.40 12.50 12.80 0.20
13 1.42 1.50 12.50 12.80 0.20
14 1.54 1.36 12.50 12.80 0.20
15 1.44 1.50 12.49 12.79 0.20
16 1.52 1.39 12.51 12.79 0.20
17 1.56 1.42 12.50 12.78 0.21
18 1.47 1.49 12.51 12.80 0.21
19 1.57 1.41 12.49 12.80 0.21
20 1.58 1.39 12.49 12.80 0.20
X 1.52 1.41 12.49 12.79 0.20
(o) 0.06 0.06 0.01 0.01 0.004
Cpk 2.60 2.13 3.70 3.82 3.29

Result OK OK OK OK OK

Ver 1.0 (2008.03.06) 13/29 page
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7. Reliability Condition
7.1 Environment Test

ITEM

TEST CONDITION

LIMIT

PCT

+121£5 C, RH=100%, 96 hr

High Temperature Resistance

Leaving that for 120+2 hr at +85+3 C

* After the test,

Low Temperature Operation

After leaving that for 1 hr at -40+3 C

Measure that at test temperature

specimen would be
kept at 25+5 C

Low Temperature Resistance

Leaving that for 120+2 hr at -40+3 C

for 1 hours
* specimen sheet

Humidity Operation

After leaving that for 1 hr at -40+3 TC,

RH 85%
Measure that at test temperature

meets the electrical
specification

Humidity Resistance

Leaving that for 120+2 hr at -40+3 C,
RH 85%

7.2 Thermal shock test, Reflow test

ITEM

TEST CONDITION

LIMIT

Thermal Shock

-40+3 C/min < +85+3 C/min
cycle : 32 cycle
recovery time : within 5 min

Reflow

Pre Heating : 200+5 C, 30~60 sec
Peak Heating : 260+5 C, 30 sec Max

* Same as 4.4

7.3 Mechanical Test

ITEM TEST CONDITION LIMIT
o Freq : 10~500 Hz , Acceleration : 10 x9.8 s (G)
Vibration } ) i
Sweep time : 15 min, X.Y.Z each 5 times * After the test,
18 times free fall Using the drop jig 152 cm high specimen sheet meets
Drop Jig : 120+20 g Plastic Jig the electrical specification
Bottom : Concrete or Iron

7.4 MSL LEVEL Test
1) JEDEC J-STD-020C Test

Floor Life Soak Requirement
Time Condition Time Condition
1 Unlimited =< 30C/RH 85% 168+5/-0 =< 85C/RH 85%

2) Test Condition

ITEM

Conditon

LIMIT

Soak Requirements

After leaving that for 168+2 hr at +85+3 TC,
RH 85%, without Aging, Reflow 3 times

* After the test,
specimen sheet meets the
electrical specification

Ver 1.0 (2008.03.06)
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8. Mechanical Characteristics

8.1 Antenna Pattern Drawing

AFS2450ELV

Antenna Pattern View

0 5 10 15
ITEM DESCRIPTION QTY MATERIAL TREATMENT/FINISH
FPCB-ANENNA i Copper Foil, Aromatic Polymide Au 0.135 um MIN
(Halogen Free)
1.3
***** — .
J ] =
™~ o _
o ( @) o
! Tt L 0.2
:L
(ew)
- L 12.8 N
- \ |
O L
T
g [ ] L]
N
_22

fAiVR‘SKED DATE REVISED APPROVAL CONTENTS

UNIT | mm | PROJECTION | DESIGNED CHECKED APPROVAL  [PROJECT FLVIS

ScALE [1 I @_S Chanik Jeon DESCRIPTION

TOLER.| 0.1 08.01.28
N 1% partron o RoMBER Ver. 1.0
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8.2 Lot Notation

8 10 G

® @ ®
® Year :1-2001, 2 -2002, -+ 8 - 2008 -*--
(@ Week : 1 - First week, 2 - Second -**- 9 - Ninth, 10 - Tenth, -

® Green : Halogen Free

8.3 Marking Specification

Marking View

E LV S8 10 G

® @ ® @
@ Serial
@ Year :1-2001,2-2002, ---* 8- 2008 *--*
@ Week : 1 - First week, 2 - Second *--- 9 - Ninth, 10 - Tenth, - -

® Green : Halogen Free

Ver 1.0 (2008.03.06) 16/29 page
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9. Attention

9.1 Temperature Condition

Range Unit
Operating Temperature -40 ~ +100C T
Keeping Temperature -40 ~ +70C T
9.2 Temperature Test Condition
ltem Condition Temperature Range
Low at -75 C, for 24 hr, Good Operating
Operating Temperature -
High at +150 C, for 24 hr, Good Operating
Low at -75 T, after 1000 hr, Good Operating
Keeping Temperature -
High at +85 C, after 1000 hr, Good Operating

* In case of "High Temperature Resistance", because the packing material is broken at higher
temperature than +85 T, the test is not able.

Ver 1.0 (2008.03.06) 17/29 page
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10. Packing

10.1 Carrier/Reel

ITEM Material Surface Resistance Electricity method
Tray A-PET Typical 10°Q 10V MAX Heat press
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£ 5 e e [ ) v
£ 8 e e )
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AR HEHEBEEE :
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IHoDonoooD
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}
]
]

320.00

| [ 700
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11. Process control

Product Issued/Revision Record By designed | By checked | By approved
Issued 07.02.13 Pr ntrol
BT ANTENNA . ocess CO tro PRCP-C001
Revised 00.00.00
Management of Factors Management of quality
Input FLOW | Process
i CHART i
Materials name Equipment Checked Condition Cycle of Record (GRS Method of Margin Cycle of Record Action
Name management Item Inspection management
aspect Network
import proofreading Per LOT dimension microscope refer to Per LOT Result
FRCe <\f inspection | ™™ | " Condtion tday | M| e Visual Guide Sheet | 1/day | Paper | €M
Characteristic Inspection
Characteri refer to
. : Network | proofreading ) Per LOT VSWR refer to LOT
A'SSY _ stlc_ (CTQ) Condition Guide 1/day C/sheet (CTQ) Network Guide Sheet all CARD exhaust
inspection Sheet
. aspect visual refer to LOT
ASSY ¢ inspection aspect inspection Guide Sheet all CARD exhaust
Tray .
A'ss ackin q:i:it:y visual refer to all LOT rework
y packing packing inspection Guide Sheet CARD
ZE Mixing
$ hi refer o | per o7 Characierst oooaons fer t Per LOT
, shipper proofreading . er _ aracteristic microscope reter 10 er Result
A'SSY inspection | NetWork | ¥ Condition Guide 1/day aspect Visual Guide Sheet 1/day Paper | rework
Sheet packing Inspection

Ver 1.0 (2008.03.06)
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12. RoHS Data
1) FPCB FCCL

TEST REPORT

Applicant  : HANWHA LAC Corperation
Acdress 2229, Kumho-Ri Buyong-Miyun Cheongwon-xun.

Chungbuk, Xores
Page: 1 of 4
Repor: Mo, RTOTR-1146-00¢ Dat Zep. 03, 2007
Sample Dezeription i The feiowing submitted tampled) zad to be -
Name/Type of Product HANWHAFLEX HGL series
Mame of Material + 1 fim « Encxy type Adhasive + Copper fol
Sample ID MNo. : RTO7R-1149-008
Manulacturer Vender L HANWHA LEC Corperation
Sample receved + Aug. 29, 2007
Testing Date tAug. 29, 2007 - Sep. 03. 2007
Testing Laberatory +intertek Testng Center
Tecting Enviconment Temperature (22~ 260 T Raiatve Hurmidity: [ 55 - 651 %
Test Mathodis) : Fiaase see the following pageis
Test Resuinis) Pieaze see thve following pagels)

* Mote 1 - Thae teat vesuts e 1 £ o sekste croe 10 the coject tested

* Mae 3 | This sepeort shall ot far seprodiuced encepst o fill wihout ihe weilte pprod ol the insing lesaratry

Tected by, Authorzed by,
EYLee/ Chemist HW.Yo0 / Lab Manager
i Test fiapu = cmnd by e Cormpany ssbect 10 8 Terrs ans Candac: of verieat. Aaaron of iy
e Thas st Repont T -
Intertek Testing Center
Seoud Offce Tl COHOWIS0 Fum (BNOMISH Carrs Office Vel | CSA-SDTET Fax U544 ST

Web e somioterie 0l
St I o o L, ML i GG S (M T, i SIS G A4 2790
Ubsan Lats #3402, orgpam &, Eorgryang e, U Cean, Uian 685843 Kores. ol -CA3 354754 Fux

Intertek

TEST REPORT

Page: 2of4
Regort Mo, RTOTR-1146-006 Date- Sep 03, 2007
Sample D No. + RTO7R-1149-006
Sampie Dezaripion 1 HANWHAFLEX HGL series

Test tterms Uit Test Mathed MOL_| Resuss
W reference to US A
Cademium (Cd) me/kg | 3052 byacd digesonand | 05 ND
by ICP-OS
Tt reference ic US EPA
Lead (Pe mefir | 3052 by scid digeston and 5 ND
by ICP-OES
WA reference to Us EPA
Hg! nelh 3052 by acd digesson and 2 ND
ICP-
- US EP% 30604 and
Hexnalent Chremiurm 1Cr " nelkg by U bie 1 ND
Biphenl (PEEZ
ek 5 D
Dibromebipheny! el H ND
Trioromobiphany! ek H nD
Tetrabromobpheny! sl \With reference to USEA 5 ND
meike | 3540C by s ND
Feabromesipheny| melke | and determiced by GCfMS H ND
Fentabromobioneny| merhE Analy=s 5 ND
Osubromebonenyt melkE [ MO
[ H D
Gecasrematheny| oilE s ND
sied Eher PEOES!
Manshromedisheny! ether i )
MM ether 21y ND
T: ipheryt ether e/l ND
Teuabromedpheny sther i With reference to US EPA ND
| Pentabromadiphenyd ather ik 3540C. by sobvent extrachon ND
| Ferabromodiphen | eher /iy | and detemined by GCIMS
[ Fegtsbromodiohenyl stver ey Anslysk; N
Cciabromodoneny] sther neikn MO
| Nonatwomodiphenyl ether___|_sciix L
[ Decsbwoenodphenl sher =T N

Thi Tost Bepuan i imuand by #w Comnpuny msbiect 1 ts Taers st Conciion of Busiess privied ovesbead. Aiordicn a ciomen 10 the lesitaions of ke,
Thin Test Report gt Rl

Intertek Testing Center

Tt Ee T SO | R LT, Cond Ol T SULMERE B LAV ST
4705, I, e Yo Tomer. 1902, G A, s Secnd 16306 Kermm. Tl -CO1OBIND. Fue 000 1258
uanun 02 RLEn UG, Tl OSIIIATI Fan - OSREMGEIN

Intertek

TEST REPORT
Page-3ol4
Repart No_ RTOTR-1148-006 Date Sep 032007
Sampie ID MNo. - RTO7R-1149-006
Sample Description  © HANWHAFLEX HGL seria
Test merms Unit Test Mathed MoL L
With reference 1o EN 14582,
Brorine (Br) mel | by cxygen combusson wan 30 ND
bomb snd
Wian reference to EN 14382,
Chianne (CE b By coygen combuition with ) ND
Domb ic
With reference to US EPA
Ansmany (250 Ll 3052 by acd digesson and 2 ND
by ICP-OFS
Matez : mefke = Ppim = parts per mison
<= Lazs Bany
PLD = Mot deteced ( <MDL)
MOL = Mathed detection fmit
* Vaw of sample 25 received.-
e |

RTOTR-1149-0068

.
SN

Tl g e i e st il Aot Ytk S i i i i o W
 Thos Test gt 1 Bl Wt pesr wren ramers of fhe Company

Intertek Testing Center
Secd Office T 1 CRIORITI0 Fom OITIURIIT  Gurmt Office Tl | OSLAD I Fin 1 034063 7657
Tacr

W St -
Secud Lats - #705, R e Tower ¥, 19132, Goro- 0y, Gure-Gu, Seoud 153766 Korss Tof -C0-2008. 0060 Fux + 0271098150
Ui st #3401 Yorgem 45 Chongryng- Myoe, UlusGar, Unam 485865 Kores Tef - (328574754 Tam - 05006700

TEST REPORT
Page: 4ot 4

Report No. RTOTR:1145-008 Date Sep. 03, 2007
Sample D . “RTO7R-1149-008
Sample Description : HAMWHAFLEX HGL senes

[l Flow Chan Of Digestion ( EPA 3052 For Cd, Pb) ]

=)

Sampla Precaration

Croare
WIT O £ HE

=

= Remerks : The sumples vere cizzolved sotslly by pre-conditioning methad accoyding t shove Szw chirt

Fresaced sy Eung Yang Les Chemis
Canfrmes by Zang Chul Park t

44 End of Repor **

Thes st Repcrt s by e Company e 4643 T s Corubions of Sasens ried veienl A chraven 5 e ks o b
e o bl it grioe wrsten oot of e Campary.

Inytertek Testing Center

el e =Tk QTIOP-IS0 Fia GQINIR IS G e Tl OSA-EIPNAY Fun | OSAAI T WebShe | memmirmenebonie
S a0, W BT A2, Gl g oo ol 15030t SO B 00 A0S
Ulkar Lot~ #3401 Vorspam R Crongryen Myun, Uy Gun, Uinan 649-805 Korsa 7ol - 033274754 P

Ver 1.0 (2008.03.06)
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2) FPCB Ink

Test Report NO. Fes0501/LF-CTSAYADT-19445 issued Date: September04.2007  Page1cf2 Test Report NO. Fes0501/LF-CTSAYADT 18445 lssusd Date:  September 04,2007 Page 2ef2
T
o foammmummco.Lm ~ . AYAGT-19845,001
‘Shiheung-cty Sample Description : SPMLT00-2W
GYEONGGHDO Item No./Part No. A
orea HaxoeMetals
The faliswing merchandise was submnted and denthied by the chent 25 © Test tems Ut [ —— Resus
‘Cagamiam {Ca) matg US EFA 3052(1936) US EPA €0108{1956), IC5 ND
Product Name = SRR Lea3 (Po Ry \US EPA 3052(193) US EPA €010811955) 12 ND
Abrcuey gy ] US EFA 30E2(199€) US EPA 01081954, 15 ND.
5GS File No. : AYAOT-19543 Hexavaient Chromium (Cr Vi) oy US EPA JOS0A{199€). US EPA 7136A(1952) UV 1 ND.
Received Date - Aagust 20, 2007
Tk Prdormin a7l 30, 2000 |l RGP AR
Test Performed : SBS Testing Korea lesied the sampis{s) selected by applicant with folowing results ks i et s .
. MoncorsmonEnemyt ] US EPA 3820C, GCMS. O ND.
Test Results : For further cetails, please refer 1o folowing page(s)
| Sromseprenyt e US EPA 3540C. GCMS. s ND
i US EPA 3540C, GCWS s ND
Mo U3 EPA 3540C. GCAMS. 5 ND
PantItemobiEnny R US EPA 3580C. GCAMS. [ ND
] US EPA 3540C, GOV s ND
mog US EPA 3540C, GCAMS 5 ND.
O mgAg US EBA 3540C, GEMS s ND
§ ] U3 EPA 3820C, GEVS s 8D
$GS Testing Korea Co. Ltd. g L% EPA 25208, GEVS [ ND
el US EPA 3540C. GCAMS [ ND.
. J FF? Mo US EPA 3520C, GOMS £ ND
Pluto Kim Q—O‘ L S EPA 3540C. GOIS s ND
Monst . ener M US EPA 3540C. GEMS s ND
Billy Oh/ Testing Person e o oy PenErMoEEReNy £Ter g US EPA 3540C. GONS. £ ND.
g Chimin Lt Mo emmromsapreny s ) US £pA 3500C GO < ND
| Hectatromoopreny atrar o US EPA 3540C. GEV'S. : ND
ener e US EPA 3520C, GEAIS s ND
Lo US EPA 35400 BEAS 5 ND
‘Decabromodpheny! sther YN US EPA 3540C, GCAPS G ND.
NOTE: (1) N.D. = Not detected (<MDL}
Thi St et by B Ciompmeny e . Gamrnd Ciihicon. of S wcmnalin o Wiy S an ot s, Mo Mistim 5. Srwem 5 S I Thia St 3wt by o Compueny s B Gawd Cintlion of S el h Mip S a5m o, coricrn. S Mpctim & Swem 5 B it
o iy, e et e —— et <4 o et & adued St B e iafecn . Oy g o iy, o Iondeion ot Gt Saven Aty S it s 65 Bt Pl Sasoed b 1At B Compoty Wt 4
n e ot B e,y o o b of oty mecticm, § my Tho Gy ks sty 1 R 12 Clt st . dceesmmed s ek bt Frban 1 -
et b satrimig i - et e ssheey = ki o b it “ -
[ t— e —

SGS

Test Report NO. Fes0s01LF-CTSAYALT-19445 issuedDate: SeptembarD4.2007  Page3ecfl
Sample No. : AYADT-10445.001

Sample Description  : SPM-TO0-2W

e Mo /Part No. < niA

‘Halggen Contents.

Test tema unt Teat Msthod oL Rewurs
Bromine Br) mgg PrENI45E Metnod A _IC 50 MD
Chiome(Ch) g PENTAS52 MeDOT A . IC 0 a2

Picture of Sample as Received:
NOTE:  (1)ND. = Not detected {<MDL)
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3) FPCB Coverlay

Intertek

TEST REPORT

Applicant  : HANWHA LEC Corporation
Addrest @229 Kumho-Ri Buysag-Myun. Chesngwan-Kun.

Chungbuk, Lores
Page | of 4

Report Mo. RTO7R-1149-001 Date: Sep. 03, 2007
Sampie Dezcription 1The fotlowing submitied zampieis] 2aid ta be-
Flame Tywe of Froduct + HAMWHAFLEX HGC series
Maime of Maesial i fim « Epoxy type Adhesive
Sample ID No. : RTO7R: 1149001
Manutscrurer/Vender  HAMWHA LEC Corperation
Zample received Aug 29, 2007
Tezang Date: 1 Aug 29, 2007 - Sep 03, 2007
Tezting Laborasory : Intermek Testing Cencer
Testng Environment Temperature 122~ 26) T Relative Humdiny: | 55 ~ 65 ) %
Tea Mamadis) 1 Fiease 2e the following pagelst.
Tect Resuiniz) : Pisace see the following pagets).

* hiote 1 - Trae kst resu reseraed i #10 repon relabe oy o e ot e
= Mot 3 - T repeort shafl mce b tegrodiuced except 1 il wahous the weisen approval o fhe deskine lebcemicey:

Tested by, Authonzed by,
EYLee / Chemist HW Yoo / Lsb Manager

This Test Regurt s s by the Company scbiect o 1 Termss ared Conclicmns of Butiness prnaed overleal. Asenton s chawen 82 the lstasons of lutsiy
The Test gt in bl it price maen dcrsmt of P Cargary

Interek Testing Center

Seoul Office +Tel - 03091250 P GIIB-F  Gurn Offic Tl :034-463.7647 Fax - 05445357 - mwimenckooir
Sooul Lak - #4708, 77, Aca Toctwio Tewer V. 19724 Gueo-3Dong, GuroGua Seoul 153,364 Karen  Tel 1 022105 oy h- 0271094258
Ut Lt - #1401 Yargaen &, Chergrpang by, Ul G, Usan 609665 Korma Tl - 0532574054 Fan DR D69

TEST REPORT
Page: 2ot 4
Repor: No RTO7R.1149-001 Date: Sep. 02, 2007
Smpe D e - RTO7R-1149.001
Sample Descripion  ; HANWHARLEX HGC series
Tect tens Unk Te:t Mathod MOL Resubts.
With reference 1o US EPA
Cadmium (Cd) me/ka wszwmwm 05 ND
With mmso US EPA
Leadt (Po) ek | 3052 by acd digestion and 5 ND
by ICP-OES
With refersnce o US EPA
Mercury tHg) mefie | 3052 by sce digestion and 2 ND
by ICP-OES
Hecralent Crromium 1cr*) | meri T e | ND
i {Paas
W ek ND
Dibromebipheny! Be/kE ND
5 waike ND
: e | wish reference e US EPA o
Pentabromobipheny| seike | 3540C. by telvent extracion ND
Hexabromobiphenyl sk | #nd determined by GLIMS L3 ND
Heptabromabipnenyl merke ] 5 ND
‘Oebromabiphenyl nelks 5 ND
melba 5 ND
Decabromabiphenyt me/kE 5 ND
Diphenyt Eher (PEDEL
Monobromedohenyl ether ke B ND
! ethar /b 5 ND
Trbromodiphery! sther et 5 ND
Tevabromoapheny ether Bk | with reference to US EPA 5 D
ether mefl 3540C, by solvent extraction s ND
Hexabromodipheny! eher meikg | and desermined by GCIMS. s T)
Heotbromodiohenyl e el Aralyes ND
Cetsbromodipheny| ether ik ND
Nonsbromodipheny! sther ik ™
Decsbromodipheny| sther el ND

Thes Text Regurt = smumd by e Cormpary siect & i Terrms s Cornbiiorn of Susioess prrand overiesl Aserson 2 drame o the berstzmors of fusliy,
inderricann and prscsonal s Thws Tess Repor gt il et per empay

Intertek Testing Center

oo Ofce Tel {XIOAFS0 Tax EOORITH  Gurms Offcn :Tol - D544SIMAT Fan 054462 HAT WhbSibe | smamoerch e
Tachvns Tomes ¥, 19732, Gurp-d0ong, Gauno-Gas, Secel 153766 Kores Tef G140 Fax - €0-2100-1258
Ulsie s #3402 Yorgam 2, Crongryang Myun, UpsGan, Uiam 865,865 Koren. Tof /(A0 16754 Fax (40366050

Intertek

TEST REPORT
Page 3ol 4
Report No. RTOTR-1149-001 Date: Sep. 03, 2007
Sample ID No. * RTOTR-1149-001
Sample Description  : HANWHAFLEX HGC serie:
Tast leems Uit Tezt Mathod DL Rasiits
raference to EN 14582
Bromine iBri sefls | by oxygen combustion with 30 ND
bomb and
With neference to EN 14582
Chiorne iCD mefis | by oxygen combustion with 0 9
bomb and determined by IC
With o USEPA
Antrmony (55 el 3052 by acid digeston and z ND
by ICP-OFS

Motes -l - pOM - parts per misen
<= Less tan
ND =Nt demseed | <MDLI
MDL = Method detection limit

" View of Jamiple i received.-

RTO7R-1149-001

Thas Test R by e Ecrmgpany bt s T et Conchion of e proviend vl Ao  chwen 50 i et of Iy,
Thi Test gt i ol it Compary

Intertek Testing Center
Socud Ofice “Tol - 00200901750 Fan  ORNIORIZS  Gorm Offcn Tel - OS4440 0547 Fax - 050480057

We Soe - smumimerck ool
Sat Lt PR R A b iar WP Cn i Eoob ot el K M Rt B0 0B OME EribS
Usam L. - #3462, Yorgems i, Chiongryang-Mypun, UlusGory, Usan 645865 Kores  Tol - 0532574758 o - 050206

EST REPORT
Page: 4 of 4

Repan Ne_ RTOTR-1149-001 Date: Sep. 03. 2007
Sampie ID No. : RTO7R-1149-001
Zample Descripdon  : HANWHAFLEX HGC series.

: Flow Chart Of Digestion ( EPA 3052 For Cd, Ph ) m

= Rarnarks : The sample: g = sbove flow chir

Prepered by Bung Yong Lee Chemist
Confirmea by Sang Ched Ferk, Senise Ressagcher

wases End of Repor: **

muw._u»,uww.hem.g(mamﬂmu Ameracn 3 dranes i e beratsiors of bty
Fiepot s ot b ragmechannd, emcepd =1 KA, wohoisl Grce mehen corsent of e Comparsy

Intertek Testing Center

Secud Ofice +Tel - 0329091350 Fam: 022105-1250 Guems Office T - 044600640 Fax 034427687 e Sie © sasmieieriek e
Secul Lk - 4708, 77, Ace Tectys Tomer V. 1721 Garo 3000 Gurs-Cu Sesnd 143764 Korrs Tel : CHII0BUSD Fam - 031101358
L Lt - #3402, Yorgam &i, Chorgryermy Myan, Uit Gun, Usan 689.885 Korm  Tef - 053250 6734 Fm - 082 2768792
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4) FPCB Glit

SGS SGS

Test Report  NO. Fes0s01Lr-CTSAYANT 16653 Issuad Date:  July 27, 2007 Page 1642 Test Report No. Fssasauir.crsavasm-iesss Issusd Date:  Juy 27, 2007 Page2et3
To:  INTECH ELECTORNIC CO.. LTD.
8251 . + AYAQT-18852.001
: Sample No
Sunggok-dang Sample Deseripthon © GoldiAu)
GYEONGGIDO Irem No.Part No. AU

The folowing meschandise was suonitied and identiied by the chent as ©
Tont Hems unt Test Matnog oL Reauts
Product Name + GoldAu) Cagmum iCa) ] US EPA 30521996, US EPA 801081 1908) ICP o3 ND.
Lead (Ph) ] US EPA 30521604, US EPA $01081008), ICF [ HD.
565 File No. - AYALT-18852 Mescury (=g ek USEFA 1698), US EFA 801051088 ICF 2 ND.
Hexavalent Chromeur (Cr V1) mgRg US EPA 200041008 US EPA T106A(1062). UV 1 ND,
Received Date + July 20. 2007
Test Performing Date - July 23, 2007
Test Performed © 555 Testing Horea tested the sampieds) selected by apalicant with following results
" = Tast Rema une Teat Matnaa oL Reauts
Test Results © For further detalls, piease refer to falowing page(s) Monckrenabigheny ] US EPA SHIC. GEMS HD.
|_Dibromotsphenyl e LIS EPA 3540C. GOMS ND.
Buyer(s) - SAMSUNG iphary g LS EPA 3540C, GOME ND.
el ] U3 EPA 354IC. GOMS HD.
Panbibremat e kg US EPA I540C, GOMS ND.
¥ TRy US EPA 3540C. GOMS ND.
il US EPA 3540C. GCNS 5 KD
s h L] US EPA IIC. GLMS 3 HD.
] US EPA 3540C. GCMS 3 ND.
$GS Testing Korea Co, Ltd. mgkg S EPA 3540C, GOMS 5 ND,
] UUS EPA 3H4IC, GOMS 5 O,
ﬁ |_Ditvemospheny etne ] LIS EPA 3540C. GOMS ND.
)’ “riremediphey eher g US EPA 3540C. GOMS ND.
iy '\J:‘U'\ e i) U5 EPA 3540C. GOMS ND.
Billy O | Testing Person Pentabromodchemy sher ] US EPA 3540C. GOMS HD.
Jett Jang | Chemical Lab g | Heabromodphenyl her ou US EPA H40C. GEMS [T
B L ] 115 ERA J5IC: GUME D
= y o US EPA S5HC. GOMS ND.
L] LS EPA 3540C. GOMS 5 ND.
| el it o KGR JSe. AN § L
NOTE: (1) ND. = Not detected {<MDL)
{21 mg/kg = ppm
(3] MOL = Method Detaction Limit
1)« = No raguiation
(5] = Quaktative analysis (No Unt)
18] Megatve = Undetectable | Posifive = Dedectable
% oot 8 wioe & b Comgmy wow i G Codrs o it (comaon o Sl Sewmsc S TrOuis. W A 8 v b e s meumert 3 s 2y It Compary tremr 8 Dol Corelivs o Sevver mxmse 8 b i 3 e e en
Pememton e frsscton sses seves e neser o T et by stues Pat Phmen e mtern B Comganys fedrg
o T o e b o = Gl i £y e s e iy % £ o £ S o et s o e 4 5 P i 24 4 D 1 3 Chkrry Pamchwa, F iy e SEmeenrs Sk FAwaLisy P CIe% W P S 306 e S S ©
= Faeasmen o exwag S Ted AP Sul GNGStent e Te WSASIE Seest AN WAMMCPI Shersmedner G BeFesen 3 Pe conerl of smeswes of ‘a Vamacien s wsrching ) B s 2 shipuiens wedhr B Firmacies e, Aoy gt ety o o Sl i i

ot vk [—
Test Report No.resasoinr.cTsavasr-16s51 fssued Date:  July 27, 2007 Page 3cf3
Sample No. © AYADT-18853 001
Sample Description - GokilAu)
It Mo Part No. LAy
‘Halogen Contents
Tost tems unet Test Mathea oL Resuts
ErcngiBr) ] PENTAZED Netod A 1C [ HD.
ChiorreiCl) g PrEN14Z82 Metod A 1T 50 ND.
Picture of Sample a5 Received:
Sample Color White

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

Ver 1.0 (2008.03.06) 23/29 page
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13. Raw Material Features, Manufacturing Certification (FPCB)

1. Material . Polyimide
2. Type of Circuit : Double Side
3. Structure of Layer

L1 L2 L3 L4
COPPER .
THICKNESS frmil 1/20z
DIELECTRIC
THICKNESS 25um
MAME of LAYER Component Side Solder Side
4. Finished
(1) Through Hole . M Cu plating [ Fusing [ Solder
L] HASL L] M

O] Mi/aulall, Selective) [ NONE

(2) Solder Resistance: W Solder Side B Comp. Side O NONE
B Fiim [l Polyimide [ Polyester O] LCP ]
Ok [ Ouy OIR OPSR ]

Color:
(3) MARKING . [ solder side I Comp. Side [ NONE
BNk [ DOuyEIR OPSR ]
Color: WHITE

Ver 1.0 (2008.03.06) 24/29 page
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(4) Surface Treatment
@ Plating  Ni/Au
@ Thickness : [Ni: 2~5um Aumin. 0.03um]
@ Instrument © CMI-900
@ Plating Company : SurfaceTech
62-31-493-4102
447 -5 Moknae-Dong Danwon-Gu Ansan-=3Si
kKyunggi-DoO
(5) Finished by
B Stamping [ Thomson

h. The Others

Ver 1.0 (2008.03.06) 25/29 page
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14. Certification of Raw Material (FPCB)

1. Manufacturer @ E0|c==ZHA~
2. Model ELVIS
3. NAME F-PCB
4. Sinucture of Materials
Mo, Structure hdaterial Thickness Model
[hifa.]
Zopper Foil 18 um
Adhesive 12 Um
Baze bMOH-1H-12MNE
1 .
(ccL) Folvimide 2B um INNOX]
Adhesive 12 um
Copper Foil 18 um
FPolvimide 25 um RV
2 | Solder Resistance MAH=1X=30NX
Adhesive 30um [IMMOX]

Ver 1.0 (2008.03.06)
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Bt

Ao NNOX

Certificate of Analysis

TEL -

RoHS

B2-31-671-0280

FAX @ 82-31-671-0225

AFS2450ELV

Grade : MDH-OH-12HE
Lot Mo
Item Unit Specification | Test Results Teat Method
Appearance = Pass Pass INMOX Meathod
Thickness Total on TTE5 7 1/1000 Gauge
Curl mn 05 1 INNC¥ Mathod
Dimensional Change MD % 0x0.15 .02 IPC-FC-241B
Cimensional Change TD: % 0x0.15 =0.04 IPC-FC-2418
Burface Rasistivity Crom 1.0%10713 min. 1.0=10™13 JIs C 6481
Volume Resistivity LQem 10410715 min. 1.0=10715 JIg C 84T
Dislectric Constant{100KHz) = 4.0 max. 35 IPC TM-650 2.5.5.3
Pesl Strength Mormal gffen To0min. 1,200 JPCA-BM-02
Paal Strength After Sloder gffen TOO0min. 1,200 JPCA-BM-02
Solder Resistance = 300T /1 0sec Pass JIs C 8471
Flammakbility = B4 Vo Pass uULBd
Chemical Resistance = Mo Change Pass JPCA-BM-02
Storage Condition Temp Tamp 2523T = =
Etorage Condition Humidity Humidith 60%] = =
Storage Condition Shelf Life Shelf Life 12 manth = =
INNOFLEX"
Draft Approval User Approval
Made in Korea P==)
23
QUALITY ASSURANCE TEAM

Ver 1.0 (2008.03.06)
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i _—
TEL : B2-31-671-0280
FAY @ 82-31-671-0225
Certificate of Analysis
Grade - MAH-0X—-25NX
Lot Mo
[tem Unit Specification | Test Results Test Method
Appearance - PASS PASS INNOX Method
Width Em Width+1 Pass 1/1000 Gauge
Thickness Total m 3815 38 1/1000 Gauge
Shrinkage ] 0+05 0.01 INNOX Meathod
Curl ] 0xi16 5 INNOX Mathod
Resin Flow L 200max. 120 IPC TM-E50 2.3.17
Peel Strength gffom TO0min. 1.200 JPCA-BM-02
Solder Resistance - 300 /10sec Pass JIS ¢ 6471
Flammability - 84 Vo Pass uULe4
Storage Condition Temp Teamp 5%¢ = =
Storage Condition Humidity Humidith 60% ] = =
Storage Condition Shelf Life | &helf Life & month - =
L
INNOFLEX
Draft Approval User Approval
Made in Korea

QUALITY ASSURANCE TEAM

T

>

L |

Ver 1.0 (2008.03.06)

AFS2450ELV
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15. Q.C Flow (FPCB)

Q C FLOW

AFS2450ELV

cusTOMER : PARTRON DEPARTMENT : QUALITY MANAGEMENT TEAM
TveE L TYPE DOUSLE BIDE PREPARATION : KIM MYOUNG HOAN
[MODEL C-MIC DATE - FEB 14 2008
+ PROCE TIGH ITEMS & MET o F MANAG TERM OF -
SYMBOL OF PROCESS e INGPECTION ITEMS & METHOD ONTENTE OF MANAGEMENT STANDARE OF
prE—— pr— STANDARD OF VETHOD OF CONTRONLLING STANDADA OF = MANAGEMENT
- _ INEPECTION INEPECTION CONTENTE
r:ﬁyé;:ﬁ { — 1 TIME/LDT
1.THICKNESE 1. MEASUREMENT D ACATION.OF
ERIAL _
Y 2 CONDITION OF BURFACE 2. EXTERNAL 1 TIME / LOT
P |1 APRLICATE D
e 1 STANDARD OF Eacs |1 SLERE
z 2. INgPECTICH TTIME f LT
1. BPEC OF CUTTNG 1. YARD ETICK
\:) 2. COMDION OF TOCL 2. MAGNIFIE! 1TIME { LOT
| WIEPREES 3. icRosCoRE
®
e
T_HOLE BiZE T_PIN GAGE
\V4 2. Hole 2URR 2. MICRORCOPE
CHECK BE LOT Divisian | 1- CHECK OF PLATTING
€ 1. CHECK OF LOT DIVIBION o
1.PROTUBERANCE, SPOTE
2THIC
1.TEMPREATURE 100L5T
o) 2.e08ED
5 Lamination
DRY FILM -
1.FILM SCRATCH
1.DIEALLOWANCE 1.NBPECTION OF ALL |1 TEMPERATURE
NaCo3
Feel3 ¢ | macniFring cLase)
3. PRESEURE
1. TEMPERATURE
NaGH STRIPPING

= [T

ECAATCH, DUET

ELARE)

TEMPEAATURE

1.8TANDAAD EHEET OF

IUFACTURING

TEMPERATURE

1. 140 DAGAEE

[ ADHE!

2. cut an
~MEoEITIAK

EFEl

2. DIELAMINATICH 2 gFEED N
CONDITICH 3. FREESURS
1. CONDITION
ADHEZITH
FYING GLABE)
1. CONDITION
- E s cHECH 1. TEMPERATURE

2. 50~E0MIN
3. 20kg

1. COMDITION OF BURFACE |1.DISALLCWANCE
2. THICHMNES 2. 8n/Pbl5~20s)

2 {0.05~0.12)Mi{2~
1.THICKNEBE OF PLATE 1. Auf0.08~0.12)Mi{2~

2. CONDIMICHN OF

BURFACE

1.open/s

1.DISALLOWANCE

1.INSPECTICN OF
2 INSPECTION

INEPECTICN OF
DPENEEHORT

2. INEPECTICN O
MEABURE(THICK
3.CONDITION OF PL

T

ERE ey

2. MICAC METER

FYING GLABE

L.MAGHNIFYING GLASS STADN,
INBPECTION
1.INEPECTION | AQL=D.25 1. PCLLUTICH . DUST |1.REFEREN

2.8A8IE TEET!

OF E=iP)

.f'.

1. QUANTITY
SHIPPING 2

TION QF PACK

1.INEFECTICON OF CUAN

Innes PACK
Cut

OF PACK

Ver 1.0

(2008.03.06)

29/29 page



