@partron

ACS2450FBAS30

Approval Sheet

Products CHIP Antenna Antenna
Supplier
CODE ACS2450FBAS30
Model GBH-S300
TOP
SEC CODE
Revision VER.1.0 12/16
Supplier Partron BOTTOM
MSL LEAD FREE BFRs-Free, Halogen-Free
LEAD-FREE BFRs/CFRs/PVC-Free
Research Quality
Drafter 5Team Assurance
mHE M \?M
JaeYoung.Koo | Chanik.Jeon Nam-sik.Min
12/16 12/16 12/16
Ver 1.0 (2009.12.16) Page 1/32



@partron

ACS2450FBAS30

- Contents -

S o] R 1p
B CONLENLS  +eoresersereeseesessessesseeeseste s te e e s e et e e s e s e e e s e e s e e b e st et e e e heeae s s et e se e s e e b e e b et e aeeseebe s b e e e e e aeeae e ae s 2 p
1. REVISION HISIOPY  rrreeseeseesesseses e 3p
DI e g o oy rTo] s MR 4p
3. SPECIal MANAGEIMENE  +rsrsrrsserssrsessess et 4 p
4. EIECHICAl CRArACLEriStiCS  -r-re-serserseremsersersessmieeessestesseesseste e ese st e st e e e e s ae st e e se s s e e eseesesaeaeas 5 p
5. MEASUIEIMENt PIOCESS  +wwr+erserseessessesseaseesseateaseestestestessesstestessesssese st e sseeseess e seebeess e sesaesaeennenseeres 10 p
B. Internal BIOCK DIAQIaM  «wssesrsseesssssesiess et 12 p
7. Basis ACtON / APPIICAtION NOE  -rrrrerersrrssmssessmsset et 12 p
8. Measurement Jig SPEC  wrrrrrrsrreressesirse st 13 p
9. SOIAEIING CONAIION  #rreessessessessessesses ettt 14 p
10. PrIMary INSPECHON LISt «wsesresressessessessesses ettt 15 p
11. Reliability CONGItION  «-swsesesresressesse e s 16 p
12, MeChaniCal CRArACLEIiSHICS ~ «+---rr-serserserserersessessmeeseasessestessasestessesseseesesseseseesessestesannneseanessenens 18 p
13, SHUCIUIE & MALEIAl  w-re-reereerserseeremrsmsseaseaseetest e st sbessees e st e s seese e s e ssaaeaaeeseateaaesaeens e seeseeseenaenens 20 p
SR Oy 7o) s T S SO 21 p
5. PACKING  +rsesreeseeseessesess et L 22 p
16. PrOCESS CONIIOl  +reeseeseesersessessmreeseasestestneese et e steteseeseese st e e e e saeaaesae et e s e eseeseebe s eseeseeseese e e nananannns 26 p
A = Yoy R LT 0 T S OO 29 p

Ver

1.0 (2009.12.16) Page 2/32



@partron

ACS2450FBAS30

1. Revision History

Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2009.12.16
Ver 1.0 (2009.12.16) Page 3/32
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2. Introduction

2.1 Introduction of Product

This product is an internal dielectric chip antenna that the Ag paste is printed on the surface
of dielectric block.

2.2 Specification

and Dimension

Type Only Bulk Ceramic
Dielectric Block Mg:SiOs(Magnesium Silicate)
Material
Electrode Paste Ag
W = 2.0+0.1
Dimension _
[mm] L = 6.0+0.1 A Paste
T = 1.220.1 W
Flatness 0.04 "':L-_.J
MSL LEVEL MSL Level 1 I O
More than 15 KV Top-Side View Bottom-Side View
=l B2iEE (HBM CLASS 3B)
Version Revision 1.0
Frequency| VSWR(CTF) Cycle of LoT CPK Page
Characteristic management
in!(sg_%ﬁ’;i)cm 2400MHz | 1.0 ~ 3.0 : 1 ALL ALL 5.19 4,6,15 Page
2485MHz | 1.0 ~ 3.0 : 1 ALL ALL 5.17 4,6,15 Page
3. Special Management()
- The below things are special management items.
CTQ The reason

Dimension & Weight

(after forming) The plasticity dielectric block is influenced at this item

Dimension

(after Plasticity) The accuracy of printed pattern is influenced at this item

The accuracy of printed pattern is the most special thing at electrical
characteristic of dielectric chip antenna

Dimension of
Printing Pattern

<>

SWR Measurement

CTF The reason

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
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4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
SWR [Max] 35:1 (Typ 3.0 : 1)
Input Impedance [R] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 0.6 / -34
Peak 3.22
Theta
Average 1.00
Azimuth
Peak -9.15
Phi
Average -14.97
Peak -3.74
Theta
Gain [dBi] Average -10.27
Elevation 1
Peak 3.08
Phi
Average -1.96
Peak -9.64
Theta
Average -16.99
Elevation 2
Peak 3.24
Phi
Average -1.62

Ver 1.0 (2009.12.16) Page 5/32
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4.2 S11 Graph of Set Condition
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4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485

Lower Frequency (2400 MHz) SWR [Min~Max] 1.0 ~3.0:1 (Typ 25 : 1)
Upper Frequency ( 2485 MHz) SWR [Min~Max] 1.0 ~30:1 (Typ 25 : 1)

4.4 S11 Graph of Test Fixture Condition
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4.5 Radiation Pattern

Azimuth Plane

Elevation1 Plane

Elevation2 Plane

/

180

-]

— 90

A

270

/

270" ——

180°

Theta

Vertical field of measured plane

Phi

Horizontal field of measured plane

Azimuth Theta

.. | Freq MHz]
=l 2400.000
2425.000
EN 2445.000
2465.000
2485.000

45 | &
H-Plan [Horizontal]
Frequency [MHz] PeakValue | Thetaldeg] Phildeal Min%alue | Thetaldeqg] | Phildeg] 30 Awg[dBil Gain[dBil Efficiency[%]

2400,000 254 a0 220 -3.73 50 75 017 104,03

245,000 313 a0 220 -2.83 50 80 0,54 121,33

2445,000 299 0 220 -2.81 90 80 0,73 118,31

2465.000 1z a0 220 -2.50 90 a0 1.00 126.00

2485, 000 238 a0 220 -3.32 50 80 013 104,53
Ver 1.0 (2009.12.16) Page 7/32
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Azimuth Phi

o I Freq [MHz]
[l 2400.000
2425.000
[ 2445.000
| 2465.000
B 2485000

& @

H-Plan [Vertical]

Frequency[MHz] PeakWalue | Thetaldeg] | Phi[degl] MinValue | Theta[deg]l | Phildeg] 3D Awgl[dBil Gain[dBi] Efficiency[#]
i EYH 90 215 —15, 58 268
| mmm 908 0 220 14,97 3.29
| asom 9 ] 220 15,17 315
| B 44 ] 220 -15,53 2,87
| s (1049 0 220 16,55 2,32
.. | Freq MHz]
=l 2400.000
2425.000
N 2445.000
2465000
B 2485.000
245"\
e
‘‘‘‘‘‘‘ < I 3
E1-Plan [Vertical]
Frequency[MHz1 PeakWalue | Thetaldegl Phildegl MinWalue | Thetaldeg] Phildeg] 30 AwgldBil Gain[dBi] Efficiency[%]
-1.50 i 0 -11.26 768
-7 5 0 -10.27 951
-4.18 5 i -10.36 4933
661 5 i -8 875
-E,53 E 0 -11,59 7.05

Ver 1.0 (2009.12.16)
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Elevation1 Phi

8 Freé @E
W 2400.000
2425.000
W 2445.000
| 2465.000
E 2485000

o B
E1-Plan [Horizontal]
Frequency [MHz] PeakValue | Thetaldeg] | Phildeg] MinValue | Theta[degl | FPhildegl] 3D AvgldBi] Gain[dBi] Efficiency[%]
2,08 285 0 -2, 16 53,03
308 285 0 -1.96 63,79
3n 285 0 -2.12 61.54
282 il ] -2.23 60,00
2.0 280 0 =312 48,83
.- | Freq MHz]
W 2400.000
2425.000
[ 2445.000
| 2465.000

E 2435000

2 -<180

][]

|~

E2-Plan [Vertical]
Frequency [MHz] PeakWalue | Thetaldeg] Phildeg] MinYalue | Thetaldeagl Phildea] 3D AvaldBil Gain[dBil Efficiency[#%]

-10,58 115 a0 -17.64 187
-9.64 118 90 -16,99 21
-9.57 115 90 -17.57 1,94
-4 120 a0 -18.09 1,66
-10,59 120 a0 -19,34 127
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Elevation2 Phi

.. | Freq MHz]
=l 2400.000
2425.000
EN 2445.000
2465.000
2485.000

200 e St -

,,,,,,,,,,,,,,,,,

180 < |
E2-Plan [Horizontal]
Frequency[MHz] Peak¥alue | Thetaldeg] Phildeg] Minalue |Theta[deg]‘ Phildeg] 30 AwgldBil Gain[dBil Efficiency[%]
9

|»e

240, 000 2,56 260 0 -22.03 180 40 -2.28 59,08
2425, 000 3.24 2a0 90 -21,96 180 90 -1.82 6,96
2445, 000 3,08 2a0 90 -19,84 180 90 -.82 B5,87
2485000 2.8 280 a0 -16.92 180 a0 -1.9%6 £3.84
2465, 000 1.99 275 50 -15,64 180 40 -274 52 68

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 Agilent HP8753E or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
-
- Lr___r_"-'_-\ = :
2 el o
T el O G :
Test E =
=
condition -
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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 "
flA
4 "
4
{ A 4
d o

> 5 3 2 a

-

5.3 Gain Measurement block diagram

Anechoic chamber
"DUT | | Source
: | antenna
! Network Analyzer
Port1 (HPB753E) Port2

Ver 1.0 (2009.12.16) Page 11/32
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6. Internal Block Diagram
This product is made of the dielectric block and RF part materialized the characteristics by

structural change of Ag pattern on the brick of dielectric block and conditioning value of the

structural equivalent circuit.

L Ij:l—-’\/\/\«—m—
2
—

{3 Land Type>

7. Basis Action / Application Note
This product is the internal dielectric chip antenna of radio communication, coverts the electric

100k

I

{2 Land Type>

signal advanced along by transmission line into free space wave.
This product will be mounted wherever you want and the design is revised by mount condition.

But required attention to select the mount position, because this product is the radiation part and
changed characteristics by boundary condition.

A place of Anteqina ; A conner

I Movable

[ANT |+

A
N
T

j A place off Antenna ; A Left or Right Side

@ l

Enabled Feed

ng

Enabled Feeding

As the following, this product is easy to revise the various types for the boundary condition.

= =y

Manopole
Ag Pattem

1027 =3\

Helical Type
A Patiam
! —

-..\_\_Eajrllng

T

Duleciric Black

FIFA Typa
Ag Patlam

—

- Printing
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

e S Xy

e e e e

40mm

"Test Fixture Loss 0.2~0.3 dB

Timm

* Ev B'd and Test Fixture Jig is the same.
( Contact way of Ev B'd is soldering, Test Fixture is copper contact way.)
8.2 PCB Layout & Soldering Pad Dimension

A B C D A
i Soldering Pad Copper Non-Copper
] /
H
F G
G
Top Layout Bottom Pattern
Parameter A B C D E F G H
Value[mm] 1.1 0.5 1.0 25 22 1.5 6.2 3.7
Unit ; mm

Unless specified tolerances are +0.05

8.3 Matching Circuit And Reference Value

100pF 0 ohm 100pF
| I
1t Matching T Matching

Ver 1.0 (2009.12.16) Page 13/32
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As the following, the PCB land pattern is laid out 0.1 mm outside land pattern of antenna

more than indicated antenna land d

Pre-heating Temperature

Soldering

9.1 Reflow Soldering
9.3 PCB Pattern Design

9. Soldering Condition
C
C

9.2 Manual Soldering

@partron

6.2
Page 14/32
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10. Primary Inspection List

Iltem Frequency [MHz] @ Size [mm]
SWR 3.0 Max
Standard W=2.0+0.1 L=6.0+0.1 T=1.2+0.1
2400MHz 2485MHz

1 1.98 1.78 2.02 6.01 1.23
2 1.79 1.96 2.03 6.02 1.23
3 1.93 1.83 2.03 6.03 1.23
4 1.84 1.89 2.03 6.01 1.22
5 1.91 1.82 2.02 6.01 1.23
6 1.77 2.04 2.04 6.01 1.24
7 1.84 1.93 2.02 6.02 1.24
8 1.87 1.89 2.03 6.02 1.22
9 1.82 1.97 2.02 6.02 1.24
10 1.91 1.86 2.03 6.02 1.24
11 1.99 1.79 2.03 6.03 1.23
12 1.81 1.97 2.02 6.03 1.24
13 1.82 1.98 2.04 6.02 1.22
14 1.89 1.92 2.02 6.01 1.23
15 1.91 1.89 2.03 6.01 1.23
16 1.83 1.94 2.03 6.02 1.24
17 1.76 1.99 2.02 6.03 1.22
18 1.92 1.89 2.04 6.03 1.24
19 1.72 2.00 2.02 6.01 1.23
20 1.90 1.87 2.02 6.02 1.24
Min 1.72 1.78 2.02 6.01 1.22
Max 1.99 2.04 2.04 6.03 1.24
X 1.86 1.91 2.02 6.01 1.23
a 0.07 0.07 0.01 0.01 0.01
Cpk 517 4.97 3.28 3.38 2.91

Result OK OK OK OK OK

Ver 1.0 (2009.12.16) Page 15/32
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11. Reliability Condition

11.1 Environment Test

ITEM TEST CONDITION LIMIT
High Temperature 85C+3C, 1hr
Action

High Temperature

+85CT+3C, 120hr+2hr After test, Must meet

Resistance
Low Temperature i . the
-40C+37C, 1hr -
Action characteristics spec of
Low Temperature .
, P -40°C+3C, 120hr+2hr 4.4 list
Resistance

Humidity Action +85+3C, RH85%

11.2 Thermal shock test , Reflow test
ITEM TEST CONDITION LIMIT

condition : -40C+3C/1min < +85T+3C/1min
Thermal shock Test Cycle : 32 cycle

After test, Must meet the

Temperature change time : within 5 min L
characteristics spec of

Pre Heating : 200+5°C, 30~60 sec 4.4 list

Reflow ; . .
Peak Heating : 260C+5C, 30sec Max

11.3 Mechanical Test
ITEM TEST CONDITION LIMIT
Freq : 10~500Hz , Acceleration : 10 x9.815(G)

Vibration ) , .
Sweep time : 15 min , X.Y.Z each 5 times
. . . After test, Must meet the
18 times free fall Using the drop jig 152cm -
. characteristics spec of
Drop high 4.4 Jist

Jig : 120g+20g Plastic Jig
Bottom : Concrete or Iron

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

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited = < 30C/85%RH 168+5/-0 =< 85C/85%RH
2) Test Condition
ITEM Conditon LIMIT

After leaving +85+3C, RH85% 168hre2hr | After test, Must meet the

Soak Requirements ) , ) haracteristi f
< 2 times Reflow without aging :4ar|ac eristics spec o
4 list

Ver 1.0 (2009.12.16) Page 16/32
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11.5 Reliability Flow

Reliability Flow

rimary
surement
(25ea)

Reflow 1 time

Y
Aging

First Measurement

Product : 5ea Product : 5ea Product : 5ea Product : 5ea Product : 5ea
PCT Low Temperature Humidity Thermal Shock Random
Operation Operation Vibration
2nd | Measurement 2nd | Measurement l
Low (Temperature Humidity Drop
Resistance Resistance

|

Reflow 3 times

:

Aging

Final
surement
(25ea)

¥ Aging : at Normal Temperature, Humidity, after keeping for 1 hr
*In case of vibration and drop test, Being to mounted chip antenna on the PCB.

Ver 1.0 (2009.12.16) Page 17/32
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12. Mechanical Characteristics

12.1 Antenna Pattern Drawing

Antenna Pattern View

Top Bottom Side1 Side2
I c | | I_I ' ] ' i [ % I T
=
— 0.6 il Ip)
"k
Na)
[
=+ =
Y
Joo Y |
Unit : mm
Tolerance : +0.1 mm
12.2 Pin name
Shorting Pad Shorting Pad
Input Pad 20401
- <—>|-4 >
1.0 £0.1 [<E=] L0 2,541 1.0+0.1

.5 L1

* PCB Layout & Soldering Pad Dimension 2 13 page 8.2 =% &=X

Ver 1.0 (2009.12.16)
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12.3 Lot Notation

9 1 1

® @ ®
® Year :1-2001,2-2002, -~-- 9 - 2009 -
@ Month : 1 - January, 2 - February ‘- 9 - September, A - October, B - November ----
@ Date :1-1st,2-2nd *--- 9 - 9th, A- 10th, B - 11th -

12.4 Marking Specification

Marking View

4830 9 1 1
® @ ® @ 6
@ Input Signal
@ Serial
® Year : 1-2001, 2-2002, *--- 9-2009 - -
@ Month : 1 - January, 2 - February ---- 9 - September, A - October, B - November - --
® Date :1-1st,2-2nd ---- 9 - 9th, A - 10th, B - 11th - -~

12.5 Marking Method
Ink marking - Black Ink

Ver 1.0 (2009.12.16) Page 19/32
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13. Structure & Material

13.1 Fabrication

The structure is materialized by printing Ag paste at the dielectric block.

13.2 Structure

Ag Paste
~ |
AN
<
Dielectric
Block
Top-Side View Bottom-Side View
13.3 The cross section
Cutting Cutting
plane - L plane - W
Ag Paste
/ \\
Powder Powder
\ Ag Paste
13.4 Material
ITEM Material Maker Printing pattern SPEC
. . SAM BO0O
Dielectric Block Powder CERAMIC
PATTERN Ag Paste METECH Thickness : TYP 10 #m
PAD Ag paste METECH Thickness : Min 10 #m (TYP 16 ~ 20 4m)

Ver 1.0 (2009.12.16) Page 20/32
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14. Attention

14.1 Temperature Condition

Range Unit
Operating Temperature -40 ~ +100C T
Keeping Temperature -40 ~ +70C T
14.2 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 T, 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 (2009.12.16)
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15. Packing
15.1 Carrier/Reel

ITEM Material Surface Resistance Electricity method
Carrier A-PET Typical 10°Q 10V MAX
_ " Heat press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -

1:0.3

T ;
2 o
S j Do (MIN 815> ‘ ‘ P04 ‘ Pze o ©
m
(000 00 6O GO 00 GO OGO 00 OGO o
R e
Ly 5
P:g CENTER
KO: 1.4 _
/ ; o
o " +
Input Marking o A
i o USER FEEDING

DIRECTION

L

KO: 1.4

AD:2.3

10 sprocket hole pitch cumulative tolerance *0.2

Camber not to exceed Imm in 100mm,

Ao ond Bo measured on o plane 0.1mm above the bottom of the pocket

Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.

MW

DKC DWG. No. D~ 1208-052
DIMENSIONAL
UNIT NAME SPEC.
UNTOLERANCED 04 W 12002
DIMENSION e
= 1.75%0.1
CAD FILE NAME 050504 F 5 540,
DESIGNED BY KoM J Do 1.5+0.1
P 8.0+0.1
SCALE 1/1 Po 4.0+01
TITLE P2 2.0+01
CARRIER TAPE
A 2.3+0.1
2x6%1.2P(&1) °
Bo 6.3%0.1
PART. CARRIER TAPE Ko 14401
MATERIAL C-PET ! 0.5+0.05
LENGTH 50.6M
COUNT 6320P

Ver 1.0 (2009.12.16) Page 22/32
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L 135
= EE B T ype E olor | Size Hulko
DI ME NS TON PS WH\\ TE | @330 Ps0

CODE NO : MSL Level 1
ACS2450FBAS30 [ ]
Model : T LEAD-FREE
5000
Quantity = I
Lot No : 911
(@DPARTRON
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15.2 BOX
TP pmreren
3313
My Material : SK/S/K-B
I
| MSL Level 1
S,

15.3 Real Picture

Reel Internal Box

Ver 1.0 (2009.12.16) Page 24/32
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FROM

N2 ) PARTRON. CO.LTD
; SEOKWOO-DONG 22-6
HWASEONG - 5|
GYEONGGI - DO
| 445-1T0.KOREA
i
CODE NO :

MODEL :GEH-5300

]

Outer Box

I

. QUANTITY : 30000
cooe o | ININININANIN | | (]I
|r||||m| M | Coare: 200wy
LOT NO : 911
QUANTITY
It @8 ~Ghim AnT
d%l’hRTRDN MSL LEVEL 1 | | COPARTRON

Reel / Inner Box label Outer Box label
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16. Process Control

ACS2450FBAS30

Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Pr ntrol
CHIP ANTENNA . 0CeSS CO tro PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input . Process -
Mater ials | Prepar Main name Equipment Checked Condition Cycle of Record Checked Vel Method _of Cycle of Record | Action
ation | Process Name management [ tem Inspection management
. shrinking .
Ceramic Impor t refer to Micrometer
PONDER <> Inspect ion rate | oo Sheet Network 10ea/LOT | G/sheet | Return
permittivity
POWDER . . POWDER PER
lubr icant Q powder Mixer mixing lubr i cant Scale MIXING Exhaust
dimension Micrometer 5/100EA
Shaping pressure refer to Per LOT |parameter weight scale LOT
Q CTQ Press | yoid condition | Guide Sheet | 1/day | C/SHEET | density Guriedf:rShteoet Caloulated | 10ca/lot | caRp | CXMaust
aspect Visual
Plasticit SETTER Outside refer to all
Q Plasticity ol y Temperature . 2/day C/sheet
ole PROF | LE Guide Sheet 1/month
8100k wide refer to Micrometer 20ea/LOT
0c .
Q 70 length | o et  Calipers 20ea/LOT |C/sheet | Exhaust
shape Visual Inspection all
SIDET
PATTERN
PAD Printer Velocﬁquye/%zgswe refer to . ) refer to ) .
AG PASTE Q Printing screen Guide Sheet 1/day Dimension Quide Sheet Microscope 10ea/3Jig | c/sheet | Rework
aspect
cTQ
Temperature Dry Condition
Dryer refer to ) refer to Visual | . Lot
Q Dry Ory Jig Belt speed Quide Sheet 1/week | Parameter Cg;é?%?gn Quide Sheet isual Inspection all card Rewor k
breakage
Ver 1.0 (2009.12.16) Page 26/32
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Product Issued/Revision Record By designed | 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
Materials | prepar | Main name Equipment - Cycle of Checked . Method of Cycle of .
ation |Process Name Checked COMEELEN | oo | ool I tem Marain Inspect ion nanagenent | €COTd | Action
SIDE 2 PATTERN
PAD Printer velocsifilf/gzrgsme refer to Dimension refer to . )
- 10ea/3J
AG PASTE Q Printing screen Quide Sheet 1/day Quide Sheet Microscope ea/3Jig | c/sheet | Rework
CTQ aspect
T i Dry Condition
emperature
Q Dry Oryer r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card| Rework
Ory Jig Belt d | Guide Sheet condition | Guide Sheet
€ Shee breakage
. Baking Hole | Temperature | refer to Breakage refer to . ) Exhaust
Q Baking mesh net Belt speed | Guide Sheet 1/week PS?S{E@;? Pollution | Guide Sheet | ' oW 'nspection all Lot card Rewor k
TOP Printer | Sgufjeze refer to PATTERN refer to
inti velocity/presure - K A 10ea/3Ji
AG PASTE Q pr|CnTtQ| ng screen Quide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
Temperature Dry Condition
Q Dry Drye( r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card| Rework
Ory Jig | gat d | Guide Sheet condition | Guide Sheet
€ Spes breakage
BOTTOM d?ﬁlgg?gn measure
PAD printer Squeeze refer to refer to )
E o velocity/presure . - X 10ea/3J
AG PAST Q Printing screen Guide Sheet /day Guide Sheet ea/lia | c/sheet | Rework
CTQ Microscope
aspect
Ver 1.0 (2009.12.16) Page 27/32
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Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Process Control
CHIP ANTENNA - 05.04.03 PRCP-C001
| nout FLOW CHART . Management of Factors Management of quality
npu - rocess :
Naterials | PTPar | Main | nape | EQUIDNENt | ppoieg | condition | @' OF | pecora | UKD | argin Nethod of | Gycle of | gocorg | Action
ation |Process Name management [tem Inspection management
Temperature Dry Condit ion
Oryer refer to Printed refer to ) )
Dry . . 1/week |Parameter LS ) Visual Inspection all Lot card| Rework
Q Ory Jig | got speed |Guide Sheet ey | Guide Sheet
, Baking Hole | Temperature | refer to Breakage refer to , . Exhaust
Q Baking | “nesh net | Belt speed | Guide Sheet | /"O%K Parameler | pollution | Guide sheet | | o' !moreetion | all Lot card ) oo ik
aspect aspect Rerfg}eenfet%PL Visual Inspection ] Lot card | Exhaust
. . . microscope a production .
. inspect ion Guide Sheet diary repair
. ) Lot card| Rework
Q MARKING mg{;ﬁ:gg marking Reference SPL | Visual Inspection all proddiu;rtyion Exhaust
Electrical VSWR
| character isti NETWORK proofreading refer to 2400MHz:3.0:1 | refer to Lot card | Exhaust
Q araéTe;'S ““ | Inspection Jig| Condition |Guide Sheet 1/2hour C/sheet 2485MHZ3 041 | e Sheet Network all produstion | oair
aspect d'aspecvt Re;gq(eenrcet%PL Visual Inspection Lot card | Exhaust
. . Imension microscope all product ion .
inspection Guide Sheet diary repair
Carrier . Quant ity refer to Lot card
cover Taping Direction . Manual all production | Rework
reel aspect Guide Sheet diary
Electrical refer
shipper NETWORK proofreading refer to Characteristic refer to .Network . Result return
. : WO =< ) 1/person | C/sheet aspect . microscope to Guide
Q inspection | Inspection Jig| Condition |Guide Sheet pacpking Guide Sheet | yisual Inspection Shoot Paper | Exhaust
packing packing
box Q packing bpirmctoedre 0 P/N GuriedfeerSht(:et Visual Inspection all - Rework
label uantity
] packing
~pack|n~g P/N r.efer to Visual Inspection all - return
inspection Quantity |Guide Sheet
Ver 1.0 (2009.12.16) Page 28/32
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17. RoHS Data

1) Ceramic Powder

ACS2450FBAS30

3GS

Test Report No. resossuir-crsevauss-ozess Issusa Date: Jure 05, 2009 Page 1 af2

Te:  5aM BOD CERAMICS CO.LTD.

The following merchandiss was submined and ideniied by te clent as

Product name Ceramic Fowder

SGEFlla Ko + AYALDS-0285E

Racalved Dats dunz 02, 2002

Test Performing Date  : June 032002

Toet Perfarmen : 565 Testing Kerea tested Ihve sampie(s) selecled by appicant win folowng resuts

Tost Resuits  For furner oatalis, pieas refer 1o folowing pags(s)

5GS Teeting Korea Co. Lid. / Gimhas Laboratory

‘Sharpless Park = 2 53 I hnwa
Annie Lim

Halen Yoo Taeting Parson Thomas Hwang ! Gimhas Lab. Mgr

=21 g v, ares
50 1 43 K58 08 15

SGS

Test Report No. restsoiLrcTsavaus-ozess

Issusd Date: June 05, 2002 Fagelatl

sample Ho. : AYALIS-02855.001

sample Degeription : Ceramiz Powdsr

ttam N Part Ho. - SHW-20

Comment + Matenlal s ceramic.

Hegvy Mstals
Tost lisme uns Tout Mothod moL Focutts
Cadmlum (Sd) et S EFA 3052, ICP-AES 1 o
Lead FE) i S EPA 3052 ISP-AES B KD
Wercary iHg) ok 5 EPA 5052, ICP-AEG 2 )
aravalent Chremiu (Cr V1) e UB EPA 30504, LV-IZ 1 [

NOTE 1) M. = Nat detectzd (<MDL)
(2] mafkg - ppm
13) MDL - hztnod Detection Limis

Flcturs of Sampla a8 Recelved:

3 g e

It or s 555 G (e G St

Ver 1.0 (2009.12.16)
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2) Ag Paste

Test Report No. resssouwr-crsavaass-zrsss Issued Ocioer 13,2008 Page faf: Test Report No. resssomn r-craavasss-zrass JedOs OMEr1A Y Paezald
To!  METEGH KOREA GO.,LTD.
£-501 Dongyang Paragen ofcatel 17-2 seangla-dong Sampls No. - AvAADS 27352001
suncanggu e
Suagnamacty Sampie Dsecripton  ; Slher Faste
GrEoNGGHDD Htam NoJPart o GO 11836V
o Comments Materia 5 sl
The foBaking mercantise Was SUDTINEA and MEnted oy the chent 35
" e ot Tect tame unt oL Recuts
Proauct Hame - Sihver Faste o T g = o
565 Flla o, £ AVAAD-27959 Lead (70) gty s ND.
ey (P g 2 ND
Recelved Date - Otisner 08, 2009 Hexaiaent Chromum (C Vi) kg 1 ND.
Teot Partorming Data - Ociover 13, 2003 ]
Test Partormed £ 563 Tesling Korea lestzd Ine sampies] seecied oy appICant win Tolguing results —— . E— =y —
Teat Rasuta © FOrTLITIer Catals, PI3sE ETET D TOHOWING DIGE(S) bl e 523212008, GOMS. s ND
g Wi rferenoe o EC S2321.2008, GO s ND.
g Wi reerenoe o EC £2321.2008, GO s ND:
kg win 525010008, GCMS 5 ND.
g wn Szorams, GoMS s ND.
Fexbrmabipreny i) Wi rerenoe o [5G 623212008, GO WS 5 ND.
] WA reference i [EC 62321:2003, GC-MS 5 ND.
Cetatromenprzny ] W rarencs o EC 23212008, GO s ND
gty Wi rerenoe o [5G 623212008, GO WS 5 ND.
8GS Testing Korsa Co. Ltd g VW refarencs 15 [EC 625210003, GLMS. B ND.
g W feerenoe o EC 23212008, GO s ND.
Pluto Kim xj@ﬂ@' ! \Min reference fo [EC 82321.2008, GC-MS 5 ND.
Cinay park ..—O Gl VA renence o EC SZ321.2008, GO 5 ND.
Jinag Songi Tasting Par Teirabromadlpheny! efer ek WA neference {0 IEC 62321:2008, GC-MS 5 ND.
ot g CoumctLso e L Wi S22t s, GoMS s ND
g Wi rferenoe o EC S2321.2008, GO s ND.
g Wi reerenoe o EC £2321.2008, GO s ND:
[ L] win 525010003, GCMS 5 ND.
g Wi rerenoe o EC S2321.2008, GO s ND.
g Wi rerence o [5G 62321.2008, GO WS s ND.
15} = Quallative analyes (Mo Ui}
(8] = Boling-nater-extacton
Nagatz - ADSsRce &f CrVI Ea3tng
o7 Gl casting.
Salution is equsl o greater han 0.02 mgkg W SO C2 SaMpIe SUMaCE Sre.
T

SGS

Test Report  No. resosouLr-cTsavascs-zrsss lesued Date:  Cetoner 13, 2008 Sagasol3
Sampis No. + AVAADS-27352.001

Sampis Dascripton  Siver Faste

Item Ho.iPart No. : PCC11836HV

commants  Material b sllver

[ et [ o | [ [ oo [ o |
Homnesy | memoimme | w | wo |
Crioine(c)) [ ™% | wihmeeenen asorsssic | ® | Mo |

Picturs of Sampia a8 Recenvea:

A

noTE

Nemoa Detection Lmit

= ha raguation

* = Qualiiative analysis (No Unit)

- Eolling-waler-exvacton

Wagative = Absence of GVl coating

Poslive = Presance of GVl caaling, the delectad conoentration In boling-waler-extraction
‘S0ILMION 15 £QUA! O QrEAtEr AN 0.02 MGG W S0 CM2 EAMPE SUITACE Area.

Ver 1.0 (2009.12.16) Page 30/32
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3) Marking Ink

Intertek

Applicant - Markem-imeie
Addres

Seul, Korse

R#1301, Deerying Technetown 7

Repert Na, AT09R.54289-003

TEST REPORT

[

48911, Geseo-dong, GUmshean-st.

Page: 1 of 5

Date: Sep. 29, 2009

Sample Descriptian

MName/Type of Product
Samae 1D No.
[

fecareriVanger

Sample received

Testing Date

st Method(z)

st Rasui)

"R e

s presentes n

* e 2 This epon

Approves by

244

ral ot e reproc e except i

Jace Jang / Le Technicel Manager

The fallaving submires zampleis) zaid 12 bes

5135 BLACK ink
RTO9R54285.003
Markemimsie Co. LTD.

2009
2009 -

5. 29,2009

Intersek Tesing Censer

Tempersture - (24221 T

(60=5)%AH

Humiiey

Plasze zae the falowing pagel

Pleass s2s the falloving sagels.

Bo Park / Les. General Manager

Tris T Rt s s by e Campany sfect 1 s T a3 Condions of Busiess prnied overiest. Ao s e 1t imksdons o iy,

Seoud Ofice el 0221051250 Fax 022105
Seout Lan 4709, 0

s et i ert o e Compary.

nterek Testing Cepter

1259 Gumi Offce T | OSIAGSTEET Fax-OSAAEZST Web
Ace Techno Tomer, 1972, G- 3oeg.
Ul st 4340 ongarm i, Coongryang Myum, Ul G, Uan 485 865 Kaa

ey
T 022105160 FaxCRZI0N8
Vel 0532674754 Fan- 0BT ETE

(Gt G S 152768 res

Intertek
TEST REPORT

rege 2005
Report Mo. RTO9R-54289-003-E Date: Sep. 26, 2009
e
Samoe Desaioten 5138 BLACK Ik
Tezt lrzmz Unie Tex Method MDL
TWith referencs ta US EFA.
Coemiom €4 wis | 3052 5y e s ena | 05 | HO
-
With reference 1o US EPA
ws | 3050 by sie cgmonena | 5| o,
e b P08
T rference 1o U2 7%
—— : : | no
Hexavelen: Chromium 1Cr ) u caermines 5y I MD.
Soecmhomer
o il P
Moncoromsscpent ER
Diremovpheny ER )
Trbromeszen s [ o
Tersbremesreny o reeence e Us v |5 [ D
Penisbromobiphenl 3540 by solent exacion |5 ND.
Fisaeremotigheny pei e e S T
ez phen ER
Casbromebphen PR
Ronezromstiphen s | no
ST E Y
e D R
ncbremasznan she: E Y
Bhrorezareny st e
Trbrameszneny she s [ o
Tezsbromosioreny st o
oo ST ey i e o U e o
P e PSPt bt =)
emedgheny et o
e s QIEY
Ronseramedsnen sier =
SRS ER

Tered oy - NiHkis Lo, Pemr K, Bl ung

[E—— serts per millen

m
Les then
[EE—

NE MoLy
MDL = Methos sevzeron limit

This Tez epat s i by e Company .bfc 1 s Terms: and Caniions o Bainess prmed sverteat Aenion i a0 the it of iy
s i otens o

Interek Testing Center
Send Cifce el C22105-1250 Fo GO ICO1259 G Ofce T GSA 427607 - 0541657 WebSte:
S 5709, Ac e owerY, 19722, Garo s, ot i S 152760 Keres 16 -G 21001280 Fu: G2 091258
Ut L3 #3402 ongar. . Chon g AR, NG, i G586 Ko Tl 0522574754 - 0522966792

Intertek

TEST REPORT

T Tz
emntcatan 2 radetons

Fege: 3ot s
Repert No. RT09R54289-003-£ Dk 5ep. 2, 2009
Samaie 0 MN: T09754289-003
Samele Deseripsion = 51352 BLACK ink.
Teotbeme Uit Tes: Method e
i referane = 52
Sromin Br) Jis | by ewysen combuston i | 30 [
Somb end desmined by IC
Wit referance & EN 12582,
i by oysen combusion wih | 30 [
somb and desermined by Ic
Tesiea by - Nikkis Lee
Plese: = = sert ser million
<=Lz then
M = Not cerected { <MOL
ML= Methos setection limit

*iew of zample a2 recaved:-

RTO9R-§4280-003

0 e 7 Oy e B B o s ot f s el A 0 ko o L,
e hern. T Tt Repat 2l P, 08Pt 1l WL i et o, of P Compa

Interiek Testing Center

Seoed Offce Tl 30051050 Fax: DRENG-1255 Gl Ol T - OSAAGETEAT Fox-OSAACLTEST WebShe: s icebcal
Seud La.; #4708, 7L Ace echno Tamer V, 1972, Grc-3Dang, Guro-Ge,Seoul 193784 fores T : 03100340 _Fu GO0 1258
Ul L3, #3402, Yorgam B, Coongnpng My, Uk o, Uisan 669,665 Koma Te 0532874784 - 0306692

Intertek
TEST REPORT

maged

afs
Report Mo RT09R54289-003-2 Dete-Sep 29,2009
FT09R.54285.003

51352 BLACK ink

Samaie ID No.
Samate Descripsion

Flow Chart

Ty
et e

* Remarks - Tre samy oore b enare

e 0 the s o it

This T Repor i s by e Compary uec i T and Candion: f s primd sveret e
s Tst Repar 4 st

Inneriek Testing Cener

1:0201051250 Fox BRI Gumi O Tl GS4S2TE7 i OSAAEDT65T Wbt
705, Ao o o, 19721 Goro-3Deg, GoroeySecul 152766 Kerea T -T3210A130 Fac -3 20051158
Ul L #3402 Yo, Coongryng s, Ul Gur, Usan 655865 Koma. el -S20814754. Fax- 0532366792

Ver 1.0 (2009.12.16)
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Intertek

Report Mo, AT097:54285-003-8
Samae ID N RTO9R-54289-003
Sampie Description : 51352 BLACK ink.

TEST REPORT

[[: Flow Chart (Halogen) :]ﬂ

Cosiing, for The
Absamiicn solvent
preparation of absorption solution
‘Colsciion of halides
ke up Vol, 100mL
Analyzed by IC
e bt s i .

tepck Testing Center

Seoed Ofice Tel 03051250 Fax: Q3701259 Germ Clfce T2 QSAGITE0 Fox-0S-AEITS7 WebShe | pmmmbtmcikanly
Seau Lah, 4709, 79, A Tehe Tomer V, 19722, G s, Gur-G, St 1S3 766 Keres T 0221091240 Fie - DO0-1258
Ukan Lo 4340 i, e 05
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