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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2009.12.22

correct typos
6p 4.3 Test Fixture Condition
- Lower and Upper Frequency SRW
Ver 1.1 Chanik.Jeon |SPEC is corrected 2009.01.14
1.0 ~30:1(Typ 25:1) —
1.0 ~25:1 (Typ 2.0 : 1)
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2. Summary of Parts

& Dimension

2.1 Summary of Parts
This product is the internal dielectric chip antenna of radio communication, forms the pattern

with Ag paste on the brick of dielectric block and materializes the characteristics.

2.2 Dimension of parts

Type Only Bulk Ceramic
Dielectric Block Mg.SiO.(Magnesium Silicate)
Material
Electrode Paste Ag
L =10.0 = 0.1
Size [mm] W =25 = 0.1
T=12=z=0.1
Flatness Level 0.04
MSL LEVEL MSL LEVEL 1
More than 15 KV
ESD LEVEL
(HBM CLASS 3B) Dielectric Block
Version Revision 1.0 Top-Side View Bottom-Side View
o Cycle of .
Electrical Characteristis| VSWR(CTF) | 1 2nagement Q'ty CPK Reference
Chaz%c}e,:”ft'cs 2730MHz | 1.0 ~ 2.5:1 | all inspection all 6.50 4,6,15 Page
2815MHz | 1.0 ~ 2.5:1 all inspection all 10.59 4,6,15 Page

3. Critical to Quality()

- The following list is specified as the emphasis management list and managed.

CTQ ltem SPEC Cycle of management measurement System
Plasticity Temperature 1350+15°C three times a day Temperature Sensor
Dry Temperature 200+15°C three times a day Temperature Sensor
Hot Belt Conveyor o .
+
Temperature 900+25C three times a day Temperature Sensor
CTF ltem <> Specification Reason

Single Element

Measurement SWR

This item is an important parameter that fixs an electrical characteristic

Single Element

Measurement Dimension

antenna

Dimension Degree of precision is an important item of characteristic of chip

- require attention for

the following list.

ITEM Content
Keeping Sealing tightly when keeping for a long time.
Action Maybe characteristics changes when changing any design.
4/32 Page
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4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
SWR [Max] 30:1 (Typ 25 : 1)
Input Impedance [] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 0.39 / -3.71
Peak -0.96
Theta
Average -4.03
Azimuth
Peak 0.39
Phi
Average -3.57
Peak 0.90
Theta
Gain [dBi] Average -2.51
Elevation 1
Peak 0.25
Phi
Average -5.07
Peak -1.38
Theta
Average -6.07
Elevation 2
Peak 2.16
Phi
Average -2.22

Ver 1.0 (2009.12.22) 5/32 Page



(?partron

4.2 S11 Graph of Set Condition
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4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 2730 ~ 2815

Lower frequency(2730 MHz) SWR [Min~Max] 1.0 ~25:1 (Typ 2.0 : 1)

Upper frequency(2815 MHz) SWR [Min~Max] 1.0 ~25:1 (Typ 2.0 : 1)

4.4 S11 Graph of Test Fixture Condition <G>
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4.5 Radiation Pattern

Azimuth Plane

Elevation1 Plane

Elevation2 Plane

/

180

o o
o o — 90
270'— — 90 270
/ P /
- o
S — 90
0 o Q
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
.. | Freq MHz]
=l 2400.000
2425.000
=N 2445.000
2465.000
2485.000
; m
“““““ o ¢ |
H-Plan [Horizontal]
Frequency [MHz] PeakWValue | Thetaldeg] Phildeg] Min%alue |Theta[deg]| Phildeg] Gain[dBil Efficiency[%]

2400, 000 -1.10 il 355 -21,68 0 235 -4,66 34,33

2425, 000 -1,09 il 5 -19,70 0 140 -4,55 35,19

2445, 000 114 il 10 24,08 a0 140 -4.43 36,15

2465, 000 -0.96 Eil 5 -28.40 a0 140 -4.03 3967

2485, 000 -1.20 90 i -29.58 a0 145 -4.23 37.84

Ver 1.0 (2009.12.22)
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Azimuth Phi
N N | Freq pHz]

2400.000
2425.000
2445.000
2465.000
B 2485000

= 3

H-Plan [Vertical]
Frequency [MHz] PeakWalue | Thetaldeg] | Phildeg] MinValue | Thetaldeg] | Phildeg] 3D fwgldBil Gain[dBil Efficiency[%]

0,39 a0 185 -3.57 44,09
o % W 2e% W W 381 57
03 o0 W s m A 3 40.46
-1.02 a0 190 -4,46 k9
-1,51 an 105 -4,91 323
Elevation1 Theta
.| Freq Mtz

=l 2400.000
2425.000
EN 2445000
E 65000
M 2485.000

< I 3
E1-Plan [Vertical]
Frequency[MHz] Peakialue | Theta[deq] Fhildeq] Min'alue | Theta[deq] Fhildeq] 30 Awg[dBi] Gain[dBi] Efficiency[%]
0,55 280 0 -2.57 05,42
0,90 300 0 -2.51 56,16
0,65 300 0 -2.57 55,49
0.59 295 0 -2.64 54,61
0.51 295 0 -2.51 B6.20

Ver 1.0 (2009.12.22) 8/32 Page
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Elevation1 Phi

180

2425.000
0 2445.000
2465.000
B 2485000

[
Peak'alue | Thetaldeg] Phildeg] Phildeq] 3D AwaldBil Gain[dBil Efficiency[%]
025 225 0 [ [ 507 31,23
0.0z 8 0 e 508 3114
9 6 0 518 3043
-0 240 i i | i 517 054
0o | a0 0 I I 565 27,34
Elevation2 Theta
szl | | Freq mHz)
! Lags 2400.000
%0, 7 i 3 2425.000
SUN e e A 2445.000
- : - 2465.000
B 2435000
T 2] (T ]
[ E2-Plan [Vertical]
Frequency [MHz] PealkValue | Thetaldeg] Phildeq] Min¥alue | Thetaldeal Phildeq] 30 Awg[dBil Gain[dBi1 Efficiency [%]
-0.97 2% El] i : a0 629 23.62
-1.38 2% Ell 6,07 24,81
-1.54 Ell Ell -6.25 2.7
-1,84 230 i R 52 22,41
-2.14 260 ] -6, 74 21,31
Ver 1.0 (2009.12.22) 9/32 Page
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Elevation2 Phi

.. | Freq MHz]
Il 2400.000
2425.000
EN 2445000
2465.000
2485.000

3T | i

------------------

120 < | ¥
E2-Plan [Horizontal]

Frequency[MHz] | PeakValus [ Thetaldeg] | Phildeg] | MinValus [ Thetaldeg] | Phildeg] [ 3D Avg[dBil | Gain[dBil [ Efiiciencyl%] |
240,000 0.70 a0 a0 -11.30 115 a0 -3.02 49,5
2425,000 1.34 5 a0 -9.92 190 a0 -2.61 54,83
2445,000 1.7 30 90 -1.07 130 90 -2,43 51,20
2465, 000 216 El a0 -12.24 190 a0 -2.22 0,15
2485, 000 20 ® a0 -12.72 190 a0 -2.42 51.37

5. Measurement Process

5.1 SWR/Return Loss
Use Network Analyzer when measuring SWR/Return loss and selecting standard SPL,
Use automatic inspection equipment when selecting superior and inferior goods.

Set Condition Test Fixture Condition
X‘r?;‘l’;’fz’g‘r Agilent HP8753E or Advantest R3765CH | Agilent HP8753E or Advantest R3765CH
Cable RF cable (300 mm) RF cable (300 mm)
T EE A g
2 ceulWreccs|
el o o o o
o L& ECLLCH
Test | c ces &
=
condition =

Ver 1.0 (2009.12.22) 10/32 Page
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5.2 Gain

Antenna gain is measured in the Anechoic Chamber of this company, using set above of 4.1 list.

Anechoic Chamber for Antenna Gain Measurement

-
B
A
|
w
4
i
'

5.3 Gain test block diagram

Anechoic chamber ‘

ST - | Source
o PR || antenna

Network Analyzer

ora] | HPB7S3R) | oo

Ver 1.0 (2009.12.22) 11/32 Page
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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.

100k

L I:I—NW—’GFW—
2
——

{(3Land Type)

7. Basis Action / Application Note

IV

{(2Land Type)

This product is the internal dielectric chip antenna of radio communication, coverts the electric 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 require 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

l Movable

j A place of Antenna ; A Left or Right Side

A
N
T

Enabled Feedjng

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

S

Helical Typa
Ag Pattam

"

-

H .J""-f-l"-"rlnh-r v

e

LH"-\-\.‘_E":.'II ting

e — e
Dupleciric Block

—

FIFA Typa
Ag Patiam

=

Monopale
Ag Fattem

Ver 1.0 (2009.12.22)
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8. Measurement Jig SPEC
8.1 Test Fixture And Test PCB

Matching Value

- Series
- Shunt

% 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

Soldering Pad Copper Non-Copper
A B B C A
] 4
? G
41
F F
Top Layout Bottom Pattern
Parameter A B C D E F
Value[mm] 1.1 1.0 6.0 25 1.0 10 3.5
Unit ; mm

Unless specified tolerances are +0.05

8.3 Matching Circuit And Reference Value

100pF 0 ohm 100pF
| |
. Matching T Matching

Ver 1.0 (2009.12.22) 13/32 Page
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9. REFLOW PROFILE

9.1 Reflow Soldering

peak temp 260 + 5T
GOT, ——feeereemenensnenensseseseseses s asasassasasasasasasasasasasasasasasietanes :

T I
preheat 130 ~ 180°C '

L S e i

100°C

a5
oC

fime [ se¢)
Q0 — ] 80 sec

Y

-
max 3 sec

30 60 sec !
9.2 Manual Soldering

Pre-heating Temperature : 120C , 60 ~ 300 sec.
Soldering Temperature : 340C+ 5C , 5sec max per each terminal.

9.3 PCB Pattern Design

As the following, the PCB land pattern lays out 0.1mm outside land pattern of antenna
more than indicated antenna land dimension.

1 PCB Land Pad PCB Land Pad PCB Land Pad

Antenna
—

Y

2.7

10.0
10.2

Antenna Land

Antenna Land

Ver 1.0 (2009.12.22) 14/32 Page
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10. Primary Inspection List

ltem Frequency [MHz] Size [mm]
SWR 2.5 Max
Standard W = 2.540.1 L = 10.0+0.1 T = 1.210.1
2730 MHz 2815 MHz

1 1.46 1.55 2,52 10.01 1.22
2 1.50 1.48 2.53 10.02 1.23
3 1.51 1.48 2.53 10.03 1.23
4 1.44 1.50 2.53 10.01 1.23
5 1.43 1.57 2.52 10.01 1.22
6 1.56 1.50 2.54 10.01 1.24
7 1.55 1.50 2,52 10.02 1.22
8 1.49 1.56 2.53 10.02 1.23
9 1.53 1.52 2,52 10.02 1.21
10 1.53 1.51 2.53 10.02 1.23
11 1.55 1.54 2.53 10.03 1.23
12 1.52 1.53 2.52 10.03 1.22
13 1.55 1.50 2.54 10.02 1.24
14 1.53 1.53 2,52 10.01 1.22
15 1.60 1.57 2.53 10.01 1.23
16 1.56 1.53 2.53 10.02 1.21
17 1.59 1.53 2,52 10.03 1.22
18 1.56 1.51 2.54 10.03 1.24
19 1.60 1.47 2.52 10.01 1.22
20 1.59 1.47 2.52 10.02 1.22
Min 1.43 1.47 2.52 10.01 1.21
Max 1.60 1.57 2.54 10.03 1.24
X 0.53 0.52 2.52 10.01 1.22
o 0.05 0.03 0.01 0.01 0.01
Cpk 6.50 10.59 3.28 3.38 2.76
Decision Ok Ok Ok Ok Ok

Ver 1.0 (2009.12.22) 15/32 Page
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11. Reliability Condition

11.1 Environment Test

ACS2450JBAUBC

ITEM

TEST CONDITION

LIMIT

PCT

+12125 C, RH=100%, 96 hr

Low Temperature
Action

-40C+ 37, thr

Low Temperature
Resistance

-40C+ 3C, 120hr

Humidity Action

+85+ 3C, RH85%

Humidity
Resistance

+85+ 3C, RH85%, 120hr

After test, Must meet the
characteristics spec of
4.4 list

11.2 Thermal shock test , Reflow test

ITEM

TEST CONDITION

LIMIT

Thermal shock

-40C+ 3C/1min < +85C+ 3C/1min
Test Cycle :

condition :
32 cycle

Temperature change time : within 5 min

After test, Must meet the
characteristics spec of

Refl Pre Heating : 200+ 5C, 30~60 sec 4.4 list
eflow
Peak Heating : 260 C+ 5C, 30sec Max
11.3 Mechanical Test
ITEM TEST CONDITION LIMIT
o Freq : 10~500Hz , Acceleration : 10 x9.8ms(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 high characteristics spec of
Drop Jig : 120g+ 20g Plastic Jig 4.4 list

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/RH 85% 168+5/-0 =< 85C/RH 85%
2) Test Condition
ITEM Conditon LIMIT
_ After leaving +85+ 3, RH85% 168hrz ohr | ATter test, Must meet the
Soak Requirements . , . characteristics spec of
3 times Reflow without aging ad |
4 list

Ver 1.0 (2009.12.22)
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11.5 Reliability Flow

Reliability Test Flow

Reflow 1 time

Aging

| First Measurement

rimary
surement
25ea)

|

v

l
l

Sample : 5ea

Sample . 5ea Sample - 5ea

Sample : 5ea Sample : 5ea

PCT Low Temperature Humidity Thermal shock Random
Operation Operation Vibration
2nd | Measurement 2nd Mealsurement l
Low Humidity Drop Test
Temperature 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 (2009.12.22) 17/32 Page
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12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View

Top Side2 Bottom Sidet
0,65
\ 0,5 |
Y ot | !
SE - oo‘ N ‘ T E
- : il ™ |
y Lqi o szi f
— ! ~1
=
Q >
O - |
> ‘ ““ E%
v ™ -
L !
| .
1,5
- Dimension : mm
Tolerance - + 0.05mm
12.2 Pin name
7 Shorting Pad
Shorting Pad /
il d
/ Input Pad ~1 12.520.1
L
r'd
E_: ":{': >|—n .
3.0+0.1 6.0+0.1 1.040.1

Ver 1.0 (2009.12.22) 18/32 Page
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12.3 Lot number notation

9 C M

@ @ ©®
@ Year :1-2001, 2-2002 -~ 9-2009 - **
@ Month : 1-January, 2-February -*-* A-QOctober, B-November, C - December ----
@ Date :1-1st, 2-2nd - K - 20th, L- 21th, M- 22th ----

12.4 Marking
Marking View
Input Mark Serial Year Month Date

bl L
{UBCO9CM -

4« UBC 9 C M
@ @ ©® @ ®

@ Input Signal

@ Serial

® Year :1-2001, 2-2002 -+ 9-2009 ‘- -*

@ Month : 1-January, 2-February ---- A-October, B-November, C-December ----
® Date :1-1st,2-2nd **-* K - 20th, L- 21th, M-22th ----

12.5 Marking type
Ink marking - Using Black Ink

Ver 1.0 (2009.12.22) 19/32 Page
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13. Structure and Material

13.1 materialization method

Chip antenna forms the pattern with Ag paste on the brick of dielectric block and
materializes the characteristics

13.2 Struture

Top-Side View

13.3 Internal cross section

Dielectric Block

Bottom-Side View

L W Cutting Dielectric Powder Cutting
Plane - W
Plane - L
Ag Paste

13.4 Material

ITEM Material Maker Printing pattern SPEC

Dielectric Block Powder Samboo
PATTERN Ag Paste Micro-M Thickness : TYP 104m
PAD Ag paste Micro-M Thickness : Min 104m (TYP 16~204m)

Ver 1.0 (2009.12.22)
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14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application } . o
temperature 40 +85 C
Keeping A0 — o
temperature 40 +85 C

14.2 Temperature Test Condition

Condition Range of Temperature
S Low 24hr normal action at -75C
Application
temperature High 24hr normal action at +150C
Keeping Low normal action when left for 1000hr at -75C
temperature High normal action when left for 1000hr at +85C

* Because of the keeping temperature problem, no admission when left over +85TC

Ver 1.0 (2009.12.22)
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15. Packing

15.1 Carrier/Reel

Carrier tape A-PET Typical 10°Q 10V MAX Heat
Cover tape PET Typical 10°Q 30V MAX press
Reel PS Typical 10°Q 30V MAX -

15.1.1 Carrier
NO. [ S24W157

PO 4.00£0.10 P2 2.00 0

P R IR +

P1 8.00 Mﬂkillg
i
A
A0, MAX 5° o8} S . .
1 il Q Packing Quantity
J %O 2 5000pcs / reel

A0 2.90£0.10 |E | 1.75£0.10
TAPING = STYLE B0 [10.40 £0.10 |F |11.50%0.10
KO|1.40+0.10 |t | 0.30£0.05
DO 1.55£0.05 |w [24.00 £0.30
Scale| N/S [ Unit | m/m | Customer & Title
Dote | 2009 . 05 27. 10%2.5%1,2T
|t b b o be ()0l 2= gl of| 2~ E]

K
o645 DBy

Ver 1.0 (2009.12.22) 22/32 Page
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14.1.2 Reel

| ] 3 s | 7 | [ | %
Site 12mm 18mm | 24mm J2mm 44mm Stimem
& ot | aspd8l | s3ocHE | asodld | asocd | st
B i 2008 | 2ot | 208 | 20t | 2088 | 2ot |
¢ | mod [ 130t | 130080 | inoi | 130 | 130%p®
¥ | 20.2min | 20.2min | 20 3min | 30.2min | 20.2min | 20 2min
E N 038 | sot3E | mocld | eotHl | eoEE | oM [
W 12480 | 15,4288 | 24430 | 324280 | 4s 43| seacdf
8 W2 | 164735 | 20475 | 24750 | 364700 | 484750 | 604%E [m
_ / / i
/
| L_ =
o - I‘_'____ _F]_I' o
\
E \"r 3
F UMLESS OTHERWSE SPECFED "
LT EOn o~ %SEM|LF"\ND
gy i MK r‘“‘f-‘ ASTIC ROCKREEL FOR
B et ::“i;'n’;“" L LY.LEE :|:;|: -m-[n'.;j .‘ Kll'nr:\l'n:hj B
Langasr T & ST = P e
- AUNIERUNE NS NET N.HLChod A3 | SRL-130B0H |T|'\ ¢
plkiens [T Randy e [1/1] Oct2a.2008 [Tof1
1 | F 3 :‘a I ¥ D D . TN
CODE NO T
UBC-100 .
Model :  THIITnn
5000 LEAD-FREE
Quantity : NI
Lot No 9CM
e a— MSL Level 1
Ver 1.0 (2009.12.22) 23/32 Page
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15.2 Box

1, Material - SK/S/K-B

Corrugated cardboard
(]
LEAD-FREE I MSL Level 1 .

15.3 Actual packing Picture

Reel Internal Box

Ver 1.0 (2009.12.22) 24/32 Page
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External Box

CODE NO :
MODEL : ACS2450JBAUBC

AR MR

QUANTITY : 5000

B [T
' ' [MSL LEVEL 1 |

partr()n

Reel / Internal Box label

FROM
PARTRON,CO.LTD
SERWODQ.DONG Z22-8
HWASEONG - Sl
GYEONGGI - DO
445-170.KOREA

CODENO: MODEL :

MODEL :ACS2450JBAUBC

[

QUANTITY : 30000

Ll

DATE: 2008 /121 22

LOT NO : 8CM

CHIP ANTe....o.

External Box label

Ver 1.0 (2009.12.22)
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16. Process Control

Product Issued/Revision Record By designed | By checked | By approved
lssued |  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 Checked Condition Cycle of Record Checked el Method .of Cycle of Record | Action
ation | Process Name management [tem Inspection management
) shrinking )
Ceramic Impor t refer to Micrometer
POWDER Q Inspect ion r.atf.e. Quide Sheet Network 10ea/LOT | C/sheet | Return
permittivity
POWDER O . o POWDER PER
lubr i cant powder Mixer mixing lubr icant Scale MIXING Exhaust
dimension Micrometer 5/100EA
) pressure refer to Per LOT |parameter weight scale LOT
Q Shaping Press | yoig ondition | Guide Sheet | 1/day | C/SHEET | density | 'S/er t© Calculated | 10ea/lot | camp | EXMaust
Guide Sheet .
aspect Visual
Plasticit SETTER Qutside refer to all
Q Plasticity Hol y Temperature . 2/day C/sheet
ole PROF I LE Guide Sheet 1/month
wide refer to Micrometer 20ea/LOT
Block length ) Calipers 20ea/LOT | C/sheet | Exhaust
Guide Sheet ) )
shape Visual Inspection all
SIDET PATTERN
Printer ol quuiepzeesu . refer to B . . refer to ) )
AG PASTE Q 'PAD' screen veloci ty/presur Quide Sheet 1/day Dimension Guide Sheet Microscope 10ea/3Jig | c/sheet | Rework
Printing aspect
Temperature Dry Condition
Oryer refer to ) refer to Visual | . Lot
Q Dry ory Jig Belt speod Quide Sheet 1/week | Parameter Cg;éﬁ?gn Guide Sheet isual Inspection all card Rework
breakage
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- By
Product Issued/Revision Record designed By checked | By approved
lssued |  04.04.06 Process Control
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
Input Process
Materials DreApar Main name Equipment Checked Condition Cycle of Record Checked el Method .of Cycle of Record | Action
ation |Process Name management [tem Inspection management
SIDE 2 PATTERN
PAD Printer velocsifgl;fjgzrzsure refer to Dimension refer to ) )
- 10ea/3J
AG PASTE Q Printing screen Quide Sheet 1/day Guide Sheet Microscope ea/3Jig | c/sheet | Rework
aspect
Temperature Dry Condition
Q Dry D[r)ry(j( r.efer to 1/week | Parameter Printed r~efer to Visual Inspection all Lot card| Rework
y Jig Belt speed Guide Sheet condition Guide Sheet
breakage
. Baking Hole | Temperature | refer to Breakage refer to : ) Exhaust
Q Baking mesh net Belt speed | Guide Sheet /week Péigﬂgé‘?r Pollution | Guide Sheet | ' °v@' !nspection all Lot card Rework
Q .TOP. Printer | S.‘g“‘jeze refer to PATTERN refer to
velocity/presure - . A 10ea/3Ji
AG PASTE printing screen Quide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
Temperature Dry Condition
Q Dry D[r)ryjzr r.efer to 1/week | Parameter Printed r~efer to Visual Inspection all Lot card| Rework
y Jig Belt speed Guide Sheet condition Guide Sheet
breakage
BOTTOM PATTERN measure
PAD dimension
S printer velocsifglﬁgzrzsure refer to B refer to 1068/l
AG PASTE Q Printing screen Quide Sheet 1/day Quide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope
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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
T FLOW CHART 5 Management of Factors Management of quality
npu rocess
Materials | Prepar | Main name Equipment Checked Condition Cycle of Record Checked Vargin Method of Cycle of Record | Action
ation |Process Name management [tem Inspection management
Temperature Dry Condition
Dryer refer to Printed refer to ) :
D | . e . Visual | t L
Q ry Ory Jig Belt spoed Quide Sheet 1/week |Parameter Ct?rnedallfalgog Quide Sheet isual Inspection all ot card| Rework
. Baking Hole | Temperature | refer to Breakage refer to ) ) Exhaust
Q Baking mesh net Belt speed |Guide Sheet 1/week Pé;gmgétfr Pollution | Guide Sheet Visual Inspection all Lot card Rework
f PL
aspect aspect Rergrfeenrcet% Visual Inspection all LOtd Ctafd Exhaust
inspection Guide Sheet microscope PGiary | repair
Q MARK ING mggﬁ:gg marking Reference SPL | Visual Inspection all chr)%diuaé:t?gr? ERxel,‘]/V;urSkt
Electrical NETWORK proofreading | refer to Electrical refer to Lot card | Exhaust
<> Characteristic | Inspection Jig| Condition |Guide Sheet 1/2nour C/sheet | crarasteristic Guide Sheet Network all proddiuacrtylon repair
aspect diamsepnesciton Rerfgrfeenrcet%PL Visual Inspection all LOtd Ctard Exhaust
inspection Guide Sheet | ™ Croscope Pty | 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 . Resul t return
< > ) : AL ea . 1/person | C/sheet aspect ) microscope to Guide
inspection | Inspection Jig| Condition |Guide Sheet pacpking Guide Sheet | yisual Inspeotion Sheet Paper | Exhaust
pack ing packing
box Q packing bar CtOde P/N r.efer to Visual Inspection all - Rewor k
label printer Quantity Guide Sheet
) packing
<> .pack|n~g P/N r.efer to Visual Inspection all - return
inspection Quantity |Guide Sheet
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17. RoHS Data

1) Ceramic Powder

Parts Name Powder(MMS-08)

SGS Testing KOREA co. Litd.

Tester Organization

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

Measurement Data the table

Please see the report under

SGS. L

Test Report o :cemoowssiss Date: 20030225  Page

Test Report no cemoosesies  Date: 20090225 Page - 1ofd D

FUJI TITANIUM INDUSTRY CO., LTD.
12.8, SENGEN-CHO, HIRATSUKA-CITY, KANAGAWA-PREF, JAPAN

FUJI TITANIUM INDUSTRY CO., LT

TD. | e
12.8, SENGEN-CHO, HIRATSUKA-CITY, KANAGAWA-PREF, JAPAN

The following sample(s) wasiwere submitted and identified by/on behaif of the client as : Test resuits by chemical method (Unit. mg/kg)

Sampie Deseripticn MIXTURE OF MAGNESIUM SILICATE, STRONTIUM ZIRCONATE, Method Result

BARIUM TITANATE e (Reter to) %) -
Stylefltem No. MMS-08(B) [Cadmium (Cg) (1) n.d. 2
Sample Receiving Date 2009/02/19 Lead (Pb) (2) n.d. 2
Testing Period 2009/02/19 TO 20090226 [Mercury (Ha) (3) n.d. 2
[Hexavalent Chromium Cr(V1) by “) nd. 2
st e

Test Requestod In secordance with the RoHS Dirsctive 2002/95/EC, and its smenoment E
directives. NO.1 WHITE POWDER
Test Method Wil refesinns b JEC 62001 2008 Note ¢ 1. mgikg = ppr; 0. Twt% = 1000ppm
ocetures Determination of Levels of Reguisted Substances in 2. n.d. = Not Detected

Elacirotechnical Proccts.
(1) Determination of Cadmium by ICP-AES

(2) Determination of Lead by ICP-AES.

(3) Determination of by ICP-AES.

(4) Determination of Hexavalent Chromium by U\fUis Spectrometry.

3. MDL = Msthod Detection Limit

Test Result(s) Please refer to next page(s).

L Rl AWM - TN v -t — -t~y ¢ -

et e o S T S ot i et el on e e B AR A TR TN e

I oy i uan na
e ks fhme in the Imis o Cllane's Inciruciions ¥ amy, Tha iy

F Bl e o i =

- i oy bo reatcune £ AL acent orcha
P ] . .

sz
Test Report o :cemoowesiss  Date: 20090226 Page 3of4 Test RepOrt no:cenoansies Date:20030208  Page 404

FUJI TITANIUM INDUSTRY CO., LTD. I

12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAGAWA-PREF, JAPAN FUJI TITANIUM INDUSTRY CO., LTD. LR I

12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAGAWA-PREF, JAPAN

1) These samgl
(Cr™ test method excluded |

2) Mame of the person who made measurement: Climbgreat Yang

3) Mame of the person in charge of measurement: Troy Chang

totally by method according to below fiow chart

ng lc,n

Microwave digestion with
HNO,HCYHFE

Acid digestion by suitable acid
depended on different sampie
material (as below table)

Add appropriate amount of
digestion reagent

Heat to appropriate
temperature to extract

Filtration

23 i usiay

** End of Report **

HCl o dissoive

Add diphenyl-carbazide for
color development

ICP-AES

P R SN B R B S L
T et Conaan

Sampie Material Digestion Acd ’—i—‘
Stes, copper, aiuminum, soider ‘Aqua regia, HNO;, HCL, HF, H:0; measure the absorbance
Giass HNOSHF 21540 nm by UV-AIS
Golg, piatinum, paliadium, ceramic | Agua regia
Siver HNO3
Plastic H.SO;, H:0:, HNO,, HC:
Oers Any aeid o total Gigesion

P —

Sanie

e o

gy o e

e

o

S L

Ver 1.0 (2009.12.22)
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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

SGS SGS

Test Report  No. rssosoinrcrsarasmsarsss sueaCate: Ocober 13,2008 pagetord Test Report No. rssosoiwrcrsavassarsss IssueaCate Ocober 13,2009 page2or3
To:  weTecHKoRES 0, LTD
B-301 Dongyang Parajon cffceti 17-2 Ssorgla-dong Sampi o, < AvARDS 2753001
il sanpleDsscrpion - SverFae
GYEONGGHDO HemNosPatho. sy
. ‘Comments. - Matenal 15 silver.
ey wotsi
e folouing mezchancse was EIEmEd and oenitedoy D clent a5
et e ot et Metrod o | seute
ProductHams - S Paste camn 2 v W ke 5 e 1oe o o
Lead (FbI e Wih reference o IEC £2321:3008, ICP H L33
Sccie e SATRARRZRED Mercury iHg) e Wi reference tn IEG 62321-2006, ICP 2 ND.
Recenvea Dats  October 08, 2009 w il Vi e o B 82231 2008, v v o
TeatPertoming Dats - Osiobes 05, 2003 Flams Retaruants-PRESPEOE:
Sses app Toct teme. unst Tact Metrod DL Recutc
i . o Wi revernes 1 £ 221 2008, GOME B wo
- AT B, e 10 IR0 PEt) e WEh reference o IEC §23213008, GC-MS 0 ND
[ i BTy - )
Tetmtrctishet T | W rerence o I £ 100m, G0AIS . o
ey om0 - oous : o
ey = o : )
e , GOMS B ND.
e , GOMS s ND
= sous . )
563 Taating Korea Co. Lt pr—— = o - e
= y=r s o
i o o . [
o, ThT —— = -
- - —— = =
[ = sous . o
Jot Jag | Casmical Lab Mgr prr———— = —cous s o
e L GOMS 0 ND
= = . o
Nty e o y= T e
Decabromoapheny! stner d W reserence tn IEC 623212008, GO-MS. s ND

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

(2)mgRg = pom
(3] MDL = Metiod Detection Limit
No reguison

Test Report No. resesourcrsarasmens \ssued Daie: Oclober 13,2009 Page 303
Sampic Ho. - AYAADE-Z7ESE 001

SampieDescripfion. - Sier Pasie

tom NoPart Ho. - PCC1136HY

Gommants - Matera s sier

Halogen Contents )

[ rectrome [ um | p— [woe | roas |
[ Emmmean e o=z e | w | we |
verreicn | epmsec | = | ws |

NOTE:  {1] M.D. = NO1 OEIECtad (<MDL)
(2} mgg - pom
= Metmoa Desection Limt
Mo reguiaton

‘Poslive = Precence of Cril caating; the detected concentration I aling-water-exyacton
‘soluton is equal o greter than (.02 kg wih 50 em2 sampis sutace area.
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3) Marking Ink

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

Measurement Data Please see the report under the table

Intertelc

TEST REPORT

Pae 2ot 5

TEST REPORT Reper: Mo, FT09R.54289.003 € Dt Ses. 29, 2005
Sampie D o ATO9RS4289-003
Aoplicnt + Markermmeje Co. LTD. Sempie Decaripion - S135E ELAK nk
Addresz #1301, Dacryting Technetown 7" 489-11, Gesandong, GUmeheon-gu. Jesthemp Uit Jezt Method MOL Results
Seotd, Koy
= Codmilm (Ca) L 05 ND
Repert Mo. RTO9A-54289-003-E Py ik s ™
Do Mereury iHg) weihe | 3052 5y acid digesson ene 2 HD
determined by ICP-OES
Wih reference fs
e Hexsuelen: Chromeum () | seihe US B M60K o 1 Ho
Sample ID No. : RTO9R-54289-003 determrined by Uv-vis
i ok S s £ Pol/brominsted Bpheny! FBED
e 5 WD
Sample received 2009 Dibrommobiphenyl ek 5 =)
Testing Date 2 2009 - Sep. 29, 2009 e 5 =)
Testing Laboresory + Inteniek Tezting Canter Tml‘zwlnbmfmni! ke Wik reference 1o US EPA. 5 ND.
Testing Environment Tememree: (24220 T, Humidiy: (6025 )% RH. sl emotlehent ’:: e = e
T 5 =)
2 the H WE
Ten Restc) +Plesze see the felawing pegeis Fonsbromebeher T b H )
Decebromabipheny! ik 5 KD
P | T 1 S s s e e s i 3 Hrominetes Dighenl Eher PEDES
Mot 2 T rporshal o s eprochaae xcet i ll et e it sl e g By T i =
eiha [T
Tersbromodsheny! etar m ()
Asproves by, Autherized by, Fepbrompaicherl et S| o U =
Fexsbromedishenyl st e L GoiMs. HD
M Hepebromedighenyl ether ik =)
molha H WD
ether ncfha H WD
Jace leng / Leb Techpicsl Manager 80 Fapk / Lnh Genersl Mansger L s ks 5 ND.
Temiod by : Mikic Lox, Pocr Kim, Ellen Jing,lessics Kang
Motz - agfliz = ppam = perts per ilion
Loz then
1D = Hor cmeczes  <MDL)
MDL= Method desection fimit
i T Rt s by B Campary i o T e Conrs of Bt ek avts. Ao iz b biaorsof L. e Tt gt by Gy et 5 15 Tt Cotions of st e et At s e S
et B s K e e e e o 18 ., ot e GO f D CO. R e S R P s At
Intrtek Tecting Center Intetek Tezting Canper

G99 G Oftcn e TSI s

1 w2
1 s o o, 5723, Gus T, GG S 152756
Lhn L 2423, Vi, Chaeyns Mg, Ll o A 525863 vt T 1053

Sea O 02 Oftce T4 ISIEITT Fen OSAAELHET
S Lo 4705, Sead s #705, 7R, e T e w2

WS s
fower, 9733, G 200 St 15270 a2 2091
Ll L 43403 g R, Gty My, LG, L 659363 Kt Tl 02 74754

10 02 209152
s em

Intertek Intertek

TEST REPORT TEST REPORT

Page 3ok S Fage: dof 5
Report No. RTOOR-S4289-003-E Date Sep. 29, 2009 Report MNo. RTO9R-54269-003-£ Dete: Zea.
Sample 1D Na. FTO9R-54289-003 Sample 1D Na. RTO9R-54289-003
Semple Decaripton © 5135E BLACK ink Semple Dezipton, £ 51358 BLACK ink
Tealeg: DT Reie Flow Chart ]
Bromine Br) 0 ND. A X052 for Cd, Pb, Mg | EPA 3604 for & | EPA 1540C fox PRBPEDE)
Cherine () 0 1o
Tected by < ikkie Les
s

S EgE=T1
* View of smple s fecelved ottt Tibros o 210
HAeckiy 95 and g, Goovmsbtin
T [
RTO9R-54280-003 LT

= B The smpes

s e e s i by e Compay s 1 5 Tl Confrs of s e sovenl Ao s b o riaers o Ll T e o by o Compry s 4 5 T s Coors o s prvded veial. Aderin's dmwn
e b b e P T e et 1t e I, e, L cx e ) et of e Comy i i e o G T T Rl 1 e s, e o, UL 1 s
Inberiek Tecting Center Indertek Testing Canter
S O 4 0B I0R 2 G O AT o S O T DBRITISO o IR2MO.1259 G Ol 34 TSAGISNT - DSAAGLTEST WSt
705 TH e Tt Towar, 9723, G g, G, Sk S L 9709, 79, A s et . 15723, Gt A, G-, S 1S3 R - G200 50

i . #2453 g, 5, ity My, L, L 569 385 Ko Lo s #2402 g, Cherg s My, U1 L o 605 865 Kot Tl
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Intertek

Repert Mo, FI0OR54265-003.&
e O FTOSR.54259.-003
Sarmpde Desaripion : 51358 BLACK ik

TEST REPORT

i Flow Chart {-alogen) j]

Sampla preperaton

Coaling,far fhe

‘Absoroton solvent
esperation of bsorgiion sokulon

‘Coltelion of hakdas
ke up Vol 150mL

5 Tt Rt i iy e Corpary st 8 5 T, s Conds f st i el s e 5 o Bt o ey
o i T T Rt . ment e et et o e Conrpany

Inierisk Testing Canir
sead G O o

St Ly 4705 7R, cw Tochew T, Trorg, GGy S 15766 Ko
L #3452 g, COuregyan M, LIS L 85 505 Kores

ACS2450JBAUBC
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