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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2007.06.11
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2. 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

ACS2450GBAMF36

Only Bulk Ceramic

Type
N Dielectric Block Mg.SiO.(Magnesium Silicate)
Electrode Paste Ag
W = 2.0+0.1
Size[mm] L = 7.0£0.1 -
T = 1.240.1
Flatness Level 0.04
MSL Level MSL Level 1 : q4 1
Top - Side
ESD Level (I\HA;TA e §|\3/) B
Version Revision 1.0

3. Critical to Quality (<&g>)

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

CTQ ITEM

Specification Reason

Shape weight, size

Shape weight and size determines the electric block size after plastic

and the dielectric block size effects the level of detail for the printing.

The size after plastic effects the level of detail for the printing.

Plastic Size
Printing Size The level of detail for printing size is an essential |ist of the BT antenna.
CTF ITEM @ Specification Reason

Single Element measurement SWR

An important Parameter classifying the electrical characteristics.

— require attention for the following list.

| TEM Content
Keeping Sealing tightly when keeping for a long time.
Action Maybe characteristics changes when changing any design.

Ver 1.0 (2007.06.11)

5 /32 Page



@partron

ACS2450GBAMF36

4. Electrical Characteristics

4.1 Single Element SPEC

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 3: 1 (Typ2: 1)
Input Impedance [R] 50
Polarization Linear
Gain (Peak / Avg) [dBi] 25/0
Temperature [C] -40 ~ +80
Humidity [%)] At the normal temperature, RH 100

4.2 Set Condition

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 31
Input Impedance [R] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] 0.5/-3.5
Peak -1.82
Theta
Average -3.62
Azimuth
Peak -12.72
Phi
Average -18.62
Peak -5.32
Theta
Gain[dBi] Average -12.55
Elevation 1
Peak 1.05
Phi
Average -3.63
Peak =-7.99
Theta
Average -13.05
Elevation 2
Peak 1.21
Phi
Average -3.48

Ver 1.0 (2007.06.11)
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4.3 S11 Graph of Set Condition

CH1 5y 3&M SKR 1 ~ REF 1 = Ny 2DD;: 2113?396641
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4.4 Test Fixture Condition
ITEM SPEC
Frequency Range [MHZz] 2010 ~ 2090
Lower frequency(2010MHz) SWR [Min~Max] 1.2~2.4:1(Typ 2.0 : 1)
Upper frequency(2090MHz) SWR [Min~Max] 1.2~2.4:1(Typ 2.0 : 1)

4.5 S11 Graph of Test Fixture Condition

F Jun 2007 13:42:25
CHI Sy SHRE 1~ EEF 1 =3 l.1138
CHz Sy4q 1 U Fs 49,729 0 5.3711 o 4le.99 pH

2
oo | \\ = ~~.2} 050 oofco &Hz
i

= L8218
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MARKER] -7 AR
Del > = - T ‘ £.0% Gz
- A ) /,—\\\ N
\\ I L ’ W

s
\ ~ B =
| 9 N1
Y £ A
B Ed - -~ B04s7e o
PRm . - - i -1, "glg o
-~ ~ }l’ ?- L GHz
Car 512 o
< S - e
Oel / ‘ 7 " =
AV ¥ 4 T -
/ AL
\\ =2 /
' 1 N
START 1.500 000 000 &Hz STOP 2.500 000 000 &Hz
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4.6 Radiation Pattern

Azimuth Plane Elevationl Plane Elevation2 Plane
0° 0" _
— | /2?0 | \\
o 5  —_— —_ 90
270 —— — 090 + 270
gr = 90 | D | 0
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
Azimuth Theta Date ]
-------- \
g 75
(]
o]
= s bo
g

<] Ampiitug
Cen
Hot | Not Aligned
NNNNNN ormal
5 wiap
e 7 e |Ends Mot Connected Disy
-165 T80 165 Azimuth [deg]
| Freq am | Switsh | Beam Peak [4B] | Beam Width [deg] | Null [B] | Awg
APl File Name [MiHz] alue [deg] whlue | At dB “alu [deg) 4B
il
-CALnt 2400.000 M e 412
-CALnt 2425 000 M 1.8 3.62
-CALnt 2445 000 M 2.01 3.78
. -CALnt 2485000 M 405
| -CALnt 2485 000 b .44
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Azimuth Phi

Azimuth Phi Date =]

2007-05-29 238

Side lobes

Side Lobes

Ampl | Deg

-14.38 7050
1374 [67.50
13,25 [65.50
1368 7750
1308 8050
-14.11 |B8.50 | @)

EE]

Arnpl - Colar Wisible Section

Amplitude (dB)

105 i ; PR 105

g Amplitude
[ Pnase

Mot Inverted Mot Aligned

Ho Skirt Mot Hormalized

Mot Rotated Fhase wrapped

Ends Not Connected Log. Display

63 T80 163 Azimuth [deg]
Freq Ch. Beam Suitch Beam Feak [dB] | Beam Width [deg] | Null Depth [dB] | Awg Dit | Gain
AP File Hame [iHz] Valie | [deq] Ve | A dB Value | [deq] dB de | dBi

@z p-CALnff 2400.000 b 0.00 CH1 -zen 17050 |P Int 300 (P -1876 | 000 |-12.80
az p-CALntf 2426.000 M 0.00 CH1 1272 560 (P 217 300 P -18.62 000 0.00
az p-CALntf 2445.000 M o.oo CH1 -11.92 8550 |P a79 200 P -18.70 | 000 000
az p-CALntf 2465.000 M o.oo CH1 -14.61 8940 [P | 10.14 o0 P <2008 | 000 0.00
2z p-CALntf 2425.000 M 0.00 CHI 1530 @850 |P | 5368 300 P <2038 | 00O 000

Elevationl Theta

Bpstator 3007 0528 28

‘ elevation1 Theta ‘ Date =]

Side lobes

Side Laobes

INo. Ampl | Deg

1L |-5.44 [130.50
2L [-12.00 [112.50

6‘ 3L |-14.93 (104.50
s

=

S

)

©

=) 0 bo

g Ampl . Color Uisible Section

B4 amplitude
[ phase

Mot (mverted Not Aligned

Ho Skirt Hot Hormalized

Hot Rotated Fhase wrapped

Ends Not Connected Log. Display

“ba T80 185 Azimuth [deg]

Freq Ch Beam Switch Beam Peak [dB] | Beam Width [deg] | Null Depth [4B] Horg Dir | Gain
AP File Name [MHz] Value | [deg] value | AcdB Value | [deg] dB dB | dBi
elt-CALntf 2400.000 bt 0.00 CH1 B 13660 (P | 4842 300 (P 1294 | 000 633
&1t-CALntf 2425.000 Mt 0.0 CH1 537 13950 (P 4985 300 P 1265 000 000
| &1t-CAL ntf 2445000 Wt 0.00 CH1 -533 16150 |P | 4483 oo (P 1205 | D00 0.00
elt-CALnff 2465.000 M 0.00 CH1 6.0 16140 (P Inf .00 (P 1444 | 000 | 000
&l t-CALnif 2485.000 Wl 0.00 D;—H -T86 162450 |P Inf oo P 15.03 | D00 0.00
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Elevationl Phi

Opestor WT0EB I

‘ elevation1 Phi ‘ Date =]

Side lobes
Side Lobes
WND Ampl
-8.45
-9.62
aax -11.00
5 718
=
-8.36
@
o
= =
£ Ampl. Color  Visible Section
-105
@ Amplitude
[ Phase
Hot Inverted Hot Aligned
No Skirt Mot Normalized
Hot Rotated Phase wrapped
Ends Mot Connected Log. Display
b3 0 JE3 Azimuth [deg]
Freq. ch Beam | Switeh | Beam Peak[dB] | Beam Width [deq] | Null Depth [dB] | Awg | Dir | @ain
a|p File Name [utHz] Malue | [deg] Ve | At dB Value | [deg] dB dB | dei
el p-CALntf 2400 000 bt 000 CH1 <018 9150 P 6204 300 P -4.70 000 149
&1 p-CAL.ntf 2425.000 M oo CH1 08 83450 |P | 875D 00 P 304 000 000
| 2l p-CALnif 2445 000 bt 000 CH1 106 2450 (P 7049 00 P Bl 0.00 0.00
&1 p-CALntf 2465000 M oo CH1 [R11) 7850 (P BRAT 300 P 45 0.00 0.00
o1 p-CALnif 15 000M | 000 CHI 007 | 10050 |F| 0446 | 300 P 483 | 000 | 00D
elevation2 Theta Date =
Operator: 2007-05-29 2 H
Side lobes Ax Ratio
Side Lobes
.| Ampl | Deg
-7.66 |25.50
-3.46 |11.50
— -10.43 [8.50
m s g
- 815 [32.50
-
-11.56 [41.50
@ J
o] -15.64 |49.50 |5
2 50 50
= Ampl. Color  Visible Section
105 105
@ Amplitude
D Fhase
Hot Inverted Hot Aligned
Ho Skt Not Nermalized
Mot Rotated Fhase wiapped
Ends Not Connected Log. Display
63 180 763 Azimuth [deg]
Freg Ch. Beam Switeh Beam Peak [4B] | Beam Width [deg] | Null Depth [4B] Awg Dir | Gain
alp Fils Name [MHe] Mg | [deg] “alue | fcdB Malue | [deg] a8 | 4B | 4B
o2 t-CALnff 24000000 D00 CHI B4 | 2060 P | 2888 | 300 F 1334 | 000 854
el t-CALntf 2425.000 M 0.00 CH1 T4 2450 [P | 35.88 3o | P -13.08 | 0.00 0.00
| e2 t-CALnif 24450000 | 000 CHIY Fan | Esg0 (P | sz | 300 |F 1308 | 0o0 | 0.00
el t-CALntf 2465.000 000 CH1 837 -E3A0 (P | 4087 3o |P -14.08 | 000 0.00
elt-CALntf 2485.000 M o0.oo Chl 597 -850 [P | 3648 00 (P -14.84 | D00 0.00
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Elevation2 Phi

elevation2 Phi Diate &
Operator: 2007-05-29 278
_ Dstzbs <Pt
Side Labes
Ampl
060 |-
805 |-
o il
54 1025
©
S
@
©
2 a0 b
joR L Ampl. Color Wisible Section
105 105
Amplitude
[]rnaze
Mot Inverted Mot Aligned
Ho Skirt Hot Normalized
" e Mot Rotated Fhase wrapped
Ends Not Connected Log. Display
165 80 165 Azimuth [deg]
Freg ch Beam Siteh Beam Feak [dB] | Beam \Width [deg] | Mull Depth [dB] | Aug Dir | @ain |
Al File Name [iHz] “alue | [deg] Ve | A dB “alue | [deg] 48 48 | dBi g
22 p-CALntf 2400.000 b4 0.00 CH1 1.1z -B460 (P | G640 3o (P -398 o.oo 012 r'-
&2 p-CALnif 2425 000 M 0.00 CH1 118 7650 | P AT oo | P 344 0.00 0.00 ‘E
e2 p-CALnff 2445.000 M 0.00 CH1 1.2 -840 P 7R3 300 (P -3.48 o.oo 0.00 |
&2 p-CALnif 2465 000 M 0.00 CH1 0.00 SFZE0 [P 103.24 oo |P 4.5 0.00 0.00 m”
22 p-CAL.ntf 2485000 M 0.oo CH1 -0z -f450 (P 10479 300 |P 601 0.00 0.00 ﬁ

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

condition

R‘ﬁ;‘l’;’fz’g‘r Agilent HP8753D Agilent HP8753D or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
= _"-T"_ "l.l.a.
2 cex LLES
e
Test E
[=
c

Ver 1.0 (2007.06.11)
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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

\BAAR AL
——— e ¥

~aiaiiixan

5.3 Gain test block diagram

Anechoic chamber
"DUT | | Source
: antenna
Network Analyzer
Port 1 (HPB753E) Port2

Ver 1.0 (2007.06.11) 12 /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.

5
_| -

3 Land Type 2 Land Type

7. Basis Action / Application Note

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,
Movable

— [ —

A place of Antenna ; A Top or Bottom Side

A place of Anteina ; A conner
Movable

A place of Antenna ; A Left or Right Side

—] I

A
E .
T N
i T Enabled Feedling
Enabled Feeding

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

E=p =t —

Helical Type

Ag Pattern Manopol Type

W Ag Pattern
A%ting

Dielectric Block

PIFA Type
Ag Pattern

Ver 1.0 (2007.06.11) 13 /32 Page
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

40mm A 3 5 = 2 5 3 “(g} 1

| Testig Loss 02~0.8dB " ©

Tlmm

¥ 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, C,|B D A Non-Copper
el ,i‘ . ,i Soldering Pad Copper /
- /
E
H
S e
G | ©
Top Layout Bottom Pattern
Parameter A B C D E F G H
Value[mm] 1.1 1.0 0.5 35 2.2 1.0 7.2 3.2
Unit ; mm

Unless specified tolerances are 0.1
8.3 Matching Circuit And Reference Value

100pF 0 ohm 100pF
L1
NC NC ENC
1t Matching T Matching

Ver 1.0 (2007.06.11) 14 /32 Page
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9. REFLOW PROFILE

9.1 Reflow Soldering

260 + 5C

i

peak e

e

preheat 130 ~ 180°C

time [ sec]

max 3 sec

A

K°C

2

160°C —

100°C ]

00 -1 80 sec

9.2 Manual Soldering

120C , 60 ~ 300 sec.

Pre-heating Temperature

340C+5C , 5sec max per each terminal

Soldering Temperature

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

PCB Land

PCB Land

PCB Land

Pad

T RSREEE RN
N AR R
S

, .
NN

= R

///// ////H/,,// %

N

.
.
NN
aa
R

7
7
7
i
i
7
)

=

/////

R
= R
SR

N
S

S

RS ////////
N
RN

—

o

Antenna

R
S
R
R

L
SR
R

N
R

T rrrrrrETTTE
mr_,.,TS.-.
AR
N
AT TS
NN

M.

= S

3 Nnsenae

s P

T e

S

T s

0.1

0.1

7.0

7.2
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10. Primary Inspection List

- Electrical Characteristic Ev B'd Characteristic Size [mm]
[MHz] [MHz]
VSWR 3.0 Max VSWR 3.0 Max
Standard W=2.0£0.1 | L=7.0£0.1| T=1.240.1
2010 2090 2010 2090

1 2.00 2.06 1.95 2.22 2.02 7.01 1.23
2 1.99 2.12 2.24 1.96 2.03 7.02 1.283
3 1.97 2.06 1.95 2.13 2.03 7.03 1.23
4 1.87 2.18 2.14 2.10 2.03 7.01 1.22
5 1.93 2.1 2.25 2.02 2.02 7.01 1.23
6 2.00 2.01 2.08 2.42 2.04 7.01 1.24
7 2.09 2.00 2.23 2.22 2.02 7.02 1.24
8 1.91 2.18 1.87 2.29 2.03 7.02 1.22
9 2.03 2.18 1.99 2.28 2.02 7.02 1.24
10 1.98 2.07 2.22 1.86 2.03 7.02 1.24
11 1.89 2.10 1.86 1.78 2.03 7.03 1.23
12 1.82 2.17 1.85 1.95 2.02 7.03 1.24
13 1.97 2.05 2.03 2.37 2.04 7.02 1.22
14 1.90 2.12 1.86 2.27 2.02 7.01 1.23
15 1.82 2.04 2.07 1.78 2.03 7.01 1.23
16 2.07 2.00 1.81 1.80 2.03 7.02 1.24
17 2.06 2.07 1.86 1.82 2.02 7.03 1.22
18 2.06 2.05 2.04 1.76 2.04 7.03 1.24
19 1.97 2.12 1.82 1.77 2.02 7.01 1.23
20 1.89 2. 11 1.91 1.99 2.02 7.02 1.24
Min 1.82 2 1.81 1.76 2.02 7.01 1.22
Max 2.09 2.18 2.25 2.42 2.04 7.03 2.24
X 1.96 2.09 2.00 2.03 2.02 7.01 1.283
o 0.08 0.05 0.09 0.09 0.01 0.01 0.01
Cpk 4.25 2.11 2.17 2.10 3.28 3.38 2.91
Decision 0K OK 0K OK OK OK 0K

Ver 1.0 (2007.06.11) 16 /32 Page
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11. Reliability Condition
11.1 Environment Test

ITEM

TEST CONDITION

LIMIT

High Temperature Action

85T £3%C, 1hr

High Temperature Resistance

+85C £3C, 120hr +2hr

Low Temperature Action

-40C£3C, thr

After test, Must meet the

Low Temperature Resistance

-40C £3C, 120hr £2hr

characteristics spec of
4.5 |ist

Humidity Action

+85+3C, RHB5%

Humidity Resistance

+85+£3C, RHB85%, 120hr £2hr

11.2 Thermal shock test , Reflow test

ITEM

TEST CONDITION

LIMIT

condition

Thermal shock Test Cycle

Temperature change time :

: =40C£3C/1Imin < +85C £3C/1min

: 32 cycle
within 5 min

After test, Must meet the
characteristics spec of

Ref low

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

4.5 |ist

11.3 Mechanical Test

ITEM TEST CONDITION LIMIT
) ) Freg : 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
Orop Jig : 120g+20g Plastic Jig 4.5 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 = < 30°C/85%RH 168+5/-0 = < 85T /85%ARH
2) Test Condition
[ TEM Condi ton LIMIT
, After leaving +85+3°C, RH85% 168hr +2nr | After test, Must meet the
Soak Requirements . . . characteristics spec of
2 times Reflow without aging L5 list
. IS

Ver 1.0 (2007.06.11)
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11.5 &l2ld Al FLOW

MdEld AlE

wllE -
ZOJH

m*%ﬂ
(168hr )

:

Reflow 13l

:

Aging

flow

}
i F

AZ: 5ea Al2: 5ea AlZ: bea AlZ: bea
N2z NS I ety ) =5 2
(2XI=H) (2X=H) (2xt=H) *

l l l S A

na8gtx N8t x| === * .

| LESHAI &

Ref low 23]

:

Aglng

= 5
ZOJH

¥Aging : A2ASH 1AI2F X
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12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View

Side? Top Side1 Bottom

o

0,5
3,15

i

Dimension : mm

Tolerance : £ 0.1mm

12.2 Pin name

Shorting Pad

Shorting Pad

Input Pad

2.0x+0.1
y

- - L »| |- >l >
3.5+0.1
1.0+ 0.1 1.0+ 0.1 1.0 = 0.1
0.5+0.1

Ver 1.0 (2007.06.11) 19 /32 Page
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12.3 Lot number notation

711
© @ ®

™ Year : 7 - 2007 ----
@ Month : 1 - January, 2 — February ---- 9 — September, A — October, B — November --
@ Date : 1-1st,2-2nd ---- A - 10th, B - 11th ----

12.4 Marking

Marking View

367 11

4« MF 36 7 1 1
@ @ ® @

@ Input Signal

@ Serial

® Year; 1 - 2001, 2 - 2002, =--- 7 - 2007 ----

@ Month ; 1 - January, 2 - February ---- 9 - September, A — October, B = November ----

® Date : 1 - 1st , 2-2nd ---- A - 10th, B - 11th ----

12.5 Marking type

Ink marking — Using Black Ink

Ver 1.0 (2007.06.11) 20 /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 Structure

Ag Paste

13.3 Internal cross section

Dielectric Block

Bottom - Sijde
View

Cuiting Cuiting

plane - L plane - W

Ag Pasie

T

der

e S

13.4 Material
[ TEM Material Maker Printing pattern SPEC
Dielectric Block Powder FUJI
PATTERN Ag Paste METECH Thickness : TYP 10um
PAD Ag paste METECH Thickness @ Min 104m (TYP 16~204m)

Ver 1.0 (2007.06.11)
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14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application temperature -40 ~ +85 T
Keeping temperature -40 ~ 485 T
14.2 Temperature Test Condition
Condition Range of Temperature
- Low 24hr normal action at -75T
Application temperature - -
High 24hr normal action at +150C
Low normal action when left for 1000hr at -75C
Keeping temperature
High normal action when left for 1000hr at +85C

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

Ver 1.0 (2007.06.11) 22 /32 Page
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15. Packing
15.1 Carrier/Reel

| TEM Material Sur face Resistance electrostatic emission | Packing method
Carrier tape A-PET Typical 10°Q 10V MAX
- Heat press
Cover tape PET Typical 10°Q 30V MAX
Reel PS Typical 10°Q 30V MAX -

'l +NA L
TPUt VIar irng

TTL9E4IN P

Do (MIN #15> . _Po P2 E

w—e—@—@ OGO O OO DG OO 60D

N g—

REe

| ko s P CENTER

al
: USER FEEDING

| — DIRECTION
Ko ‘
2.0£0.3

Ao

R
i

1. 10 sprocket hole pitch cumulotive tolerance 0.2

2. Camber not to exceed 1Imm in 100mm.

3. Ao and Bo measured on a plane 0.1mm above the bottom of the pocket

4, Ko measured from o plane on the inside bottom of the pocket to the top surfoce of the carrier,

DKC DWG. No. D-1608-028 |[ITLE
CARRIER TAPE NAME SPEC.
DIMENSIONAL " PX 7% 1.2P
UNIT W 16.0+0.2
UNTOLERANCED o1 PART. CARRIER TAPE £ 1.75%01
DIMENSION =0
MATERIAL A-PET F 75401
CAD FILE NAME 050617 Do 1.5+01
LENGTH 48.41
DESIGNED BY KoM J P 8.0+01
COUNT 6050p oo 40+01
SCALE
1 P2 2.0+01
Ao 2.3+01
Bo 73401
Ko 1.4+01
T 0.3+0.05

Ver 1.0 (2007.06.11) 23 /32 Page



ACS2450GBAMF36

http: //www dkcwor d com

135

813205

880

330220

rme0l. dRC Bldg. - “REEL Type | Color | Size Hulk
366-340, shindang2-dong, DIMENSION| PS | Blue | »330 | @80
Jung- gu seoul. 100- 458 , korea <
fop-2p34-5890 |

FQ>I<, 822-2238-8182

Model : ACS2450GBAMF36

LTI '

Sec code :

A O MSL Level 1

Quantity : [ ]

[T T AT LEAD-FREF

Lot No

T @DPARTRON
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15.2 BOX

FRartren

My, Material : SKIS/K-B

Corrugated cardboard

MSL Level 1

15.3 Actual packing Picture

Reel Internal Box
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16. Process Control

ACS2450GBAMF36

Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06
CHIP ANTENNA . PI’OCGSS COﬂthl PRCP-C001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
|nput Process
Materials | Prepar | Main name PIEIE Checked Condition | ' " | Record Checked Margin Wethod of ovele of 1 gosord | Action
ation | Process Name management [tem Inspection management
. shrinking .
Ceramic Impor t refer to Micrometer
POWDER Q Inspect ion r'at('e ' Quide Sheet Network 10ea/LOT | C/sheet | Return
permittivity
POWDER Q . . POWDER PER
lubr i cant powder Mixer mixing lubr i cant Scale WIXING Exhaust
dimension Micrometer 5/100EA
. pressure refer to Per LOT |parameter weight scale LOT
Q Shaping Press | yoid condition | Guide Sheet | 1/day | C/SHEET | density | . orer to Caloulated” | 10ea/lot | cARD | SXMaust
Guide Sheet .
aspect Visual
Plasticit SETTER Qutside refer to all
Q Plasticity Hol y Temperature : 2/day C/sheet
ole PROFILE Guide Sheet 1/month
\ wide refer to Micrometer 20ea/LOT
/ Block length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
N shape Visual Inspection all
SIDET PATTERN
Printer velocsﬁuye/%zreewe refer to B . ) refer to ) .
AG PASTE Q .PAD~ screen Guide Sheet 1/day Dimension Guide Shest Microscope 10ea/3Jig | c/sheet | Rework
Printing aspect
T t Dry Condition
Dryer emperature | refer to : refer to ; ) Lot
D ] ) ) Visual | t
Q ry Ory Jig Belt speed Guide Sheet 1/week | Parameter cbigé,?ki?gn Guide Sheet R ect 1on all card Rework
reakage

Ver 1.0 (2007.06.11)

26 /32 Page



(P partron

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
Materials | prepar | Main name Equipment - Cycle of Checked . Method of Cycle of .
ation |Process Nane Checked Condition nanagenent Record lten Margin Inspeat jon e Record | Action
SIDE 2 PATTERN
PAD Printer velocsifilf/gzrgsme refer to Dimension refer to . )
- 10ea/3J
AG PASTE Printing screen Quide Sheet 1/day Quide Sheet Microscope ea/3Jig | c/sheet | Rework
aspect
T t Dry Condition
emperature
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
Baking mesh net Belt speed | Guide Sheet 1/week PS?S{E@;? Pollution | Guide Sheet | ' o' 'nspection L o Rewor k
TOP Printer | Sque/eze refer to PATTERN refer to
inti velocity/presure - K A 10ea/3Ji
AG PASTE printing screen GQuide Sheet 1/day dimension | Guide Sheet measure ea/3Jig | c/sheet | Rework
Temperature Dry Condition
Ory Oryer r.efer to 1/week | Parameter Printed r.efer to Visual Inspection all Lot card | Rework
Ory Jig | goit d | Guide Sheet condition | Guide Sheet
€ Spee breakage
BOTTOM PATTERN -
PAD dimension
S printer velocsiﬁgt;‘jgzrzsure refer to _ refer to 10ea/3J1
AG PASTE Printing screen Quide Sheet 1/day Guide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope
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ACS2450GBAMF36

Product Issued/Revision Record By designed | By checked | By approved
Issued 04.04.06 Process Control
CHIP ANTENNA . PRCP-CO001
Revised 05.04.03
FLOW CHART Management of Factors Management of quality
[nput Process
Materials | Prepar | Main name Equipment Checked condition Cycle of Record Checked Margin Method of Cycle of Record | Action
ation |Process Name management [ tem Inspection management
Temperature | refer to Ory Condition | ofer to
Dry D[r);y(jllfg Quide Sheet 1/week | Parameter CEB&?%?gn Guide Sheet Visual Inspection all Lot card| Rework
Belt speed |GUide Shee by eakage uide Shee
, Baking Hole | Temperature | refer to Breakage refer to . . Exhaust
Baking mesh net Belt speed |Guide Sheet 1/week Pé;gﬂgé? Pollution | Guide Sheet Visual Inspection all Lok G2y Rewor k
Ref SPL
aspect aspect erg}een;:eto Visual Inspection ] Lot card | Exhaust
inspection N microscope a product’on | repair
P Guide Sheet diary p
. ) : , Lot card| Rework
MARKING mg{;ﬁ:gg marking Reference SPL | Visual Inspection all proddiuacrtyion Exhaust
Electrical NETWORK proofreading | refer to Electrical refer to Lot card | Exhaust
Character istic | Inspection Jig | Condition |Guide Sheet 1/2hour C/sheet | garacteristio Guide Sheet Network all ”roddi“ﬁy'o” repair
aspect d'aspec.t Re:g;eenrcet%PL Visual Inspection | Lot card | Exhaust
inspect ion Imension . microscope a prodd.uot ion repair
Guide Sheet gy
Carrier . Quantity 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
) : AR e ) 1/person | GC/sheet aspect ) microscope to Guide
inspection | Inspection Jig| Condition |Guide Sheet pacpking Guide Sheet | visual Inspection |  gheat Paper | Exhaust
packing packing
box packing barrinctoedre P/N r.efer to Visual Inspection all - Rework
label p Quantity Guide Sheet
] packing
~pack|n~g P/N r.efer to Visual Inspection all = return
inspection Quantity |Guide Sheet
Ver 1.0 (2007.06.11) 28 /32 Page




partron ACS2450GBAMF36

17. RoHS Data

1) Ceramic Powder

Parts Name White Powder (MMS-08)

Tester Organization SGS Taiwan LTD.

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

Measurement Data Please see the report under the table

Test Report
Test Report
FUJI TITANIUM IND. CO., LTD Report No. : CE/2006/75167
FUJI TITANIUM IND, CO., LTD, Report No. : CEf2006/75167 12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA. Date : 2006/07/25
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA- Date : 2006/07 [25 PREF. JAPAN. (T) 81-463-32-0210 Page (2afs
PREF. JAPAN. (T) 81-463-32-0210 Page slof4 IR R
LT L Test Result(s
PART NAME NO.L : WHITE PUWDER
The ing was/were and identified by/on behalf of the client Test Item is): Uait Method spr [ Temle
as -
[PBBs [Polybrominated -
Sample Description :  MIXTURE OF (1) MAGNESIUM SILICATE bighenyls) _
{2) STRONTIUM ZIRCONATE (3) BARIUM TITANATE !_NL'-'\““' : il
Style/Item No 1 MMS-08 (B) [Dibromebiphenyl %
Sample Received i 2006/07/18 Ts 7 3
Testing Period 1 2006/07/18 TO 2006/07/25 {Tetrabr F__IWith reference to
Fentabromoliphenyl Y% __|USEPA3IS40C. Analysis was
Fexa 1% |performed by HPLC/DAD,
S n_|LG/MS or GC/MS. ©.0005 N
Ocabromabiphenyl #,__|iprohibited by 2002/95/EC [ 9 0005 N D
[Nonabremobiphenyl T JRoHS), B3/264/EEC, and [ 00005 | M.
S 76( 759/ BEC
Test Result(s) : - Please see the next pagels] - Decab i | 2.0005 H.D.
Total FEBs 6 - N
(Polybrominated
biphenyls)/Sum of above
PBBEs(PBDEs) . - - -
{Polybrominated biphenyl |
cthers) |
Manobromobiphenyl ether &, [ o.coos N.D
[ ether =, 00005 N.D
Il vl ether e 0.0005 N.D.
Tetrnbromobipheny! sther © Gu0s [
Pentabromohiphenyl cther % et 0.0005 N
1 - ith ref ter =
- sthor A USEPA3SA0C. Analysis was|—Doo02 o
Heptabromobiphenyl ether o |_0.0005 N.D.
Octabromobiphenyl ether 0.0205 X
Nonabromobiphenyl ether by 2002795, £C [ 00005 D.
Decab: cther (RoHS) G4/ BEC, and [ L0005 N.D.
Total PEBEs|PEDEs) TE/TED ! N.D.
(Polybrominated bipbenyl
ethers)/Sum of above
N Total of Mono to Nona- [ - ND.
wrominated bij A
for and on m"" Manager ::::‘.n('xow q?h"'
SGS TAIWAN LTD.
B o oo RepIr CHTACL b (S, X 1 M s T conlént of 1N POF M (& 11 deCorsance wih The o0l ishusd répurs ke sefevence only THIS Tes: Rogorl cmot e pioduced, @
orion may e prosecuNd 12 110 b0t am o e ooy o or
0 T i AATE | 30 156 o g i et Zne. Tagme . Taan 5
o 2o, tau ey T
1 T I
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Test Report
Report
TESt p FUJI TITANIUM IND. CQO., LTD. Report No. : CE/2006/75167
12-8, SENGEN-CHO, HIRATSUKA-CITY, KANAKAWA- Date 1 2006/07/25
FUJI TITANIUM IND. CO., LTD. Report No. : CE/2006/75167 PREF. JAPAN. (T] 81-463-32-0210 Page cagfa
12-8, SENGEN-CHO, HIRATSUKA-CITY. KANAKAWA- Date : 2006/07 /25 R AR R
PREF. JAPAN. [T) 81-463-32-0210 Page c3of4
[LNRTATR RN LRI
. Resalt
Test ltem (s Uait Method MDL No.l

[Chromium VI (Cr+6| ppm  JUV-VIS(US EPA 71964) 2 N.D.

lafter reference to US EPA

30604,
Cadmium {Cd| ppm  JICP-AES after reference to 2 N.D.

IEN 1122, method B:2001

jor other acid digestion.
Mercury (Hg) ppm |ICP-AES after reference ta 2 N.D.

|US EPA 3052 or other acid

ldigestion.
Lead (Pb ppm |ICP-AES after reference to 2 19.3

US EPA 30508 or other

lacia digestion

NOTE: (1) N.D. = Not Detected (<MDL}
(2} ppm = mg/kg .
(3] MDL = Method Detection Limit
(4] Decabromobiphenyl ether (DecaBDE) in polymeric applications is exempted by
Commission Decision of 13 Oct 2005 amending Directive 2002/95/EC notificd
under document 2005/7 17/EC.
(5) PBBEs=PBDEs=Polybrominated Diphenyl Ethers=PBDOs=PEBOs,
ot Regulation
Nat Applicable

** End of Report *~

Trip con o this POF Wk 15 17 SEGTINGE mith 1N OO 1) S0 WEATS Ko TEIEBACS Goky T Tist RO CONRAL B8 MORSDICA, SRt 0 Bl
ATl P wolten PEITISS07 O e COMNETY Any unauonzed allorawen, 18mery ur INaifaatian of the Cantand of SQDROIAINGE of this repartis uniauhyl ang
10058 iy e ErASIE o e STt b i,
Tre coreent of this POF fe s in scoordance i e originat issusd 1eports ke relorerce orly This Test Riepon connd: ba repradused, except in bl 55 tAwIoN LTED

Y prior wrinon PerTTESSKr of e COMBAIY Ay LnaUINGIzed SReralion, irgery or LG Of 1 CONIANI U GPRUBIArGo of W45 (BRG s unkawl srd

ferirs may be prosecasd fo b fles exien af e

. 1264, o g Rz Vs Erpais Ziom T
i) S V09 TS 05T e i 2,
+ 2 IR
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2) Ag Paste

Parts Name Silver Paste
Tester Organization SGS Testing KOREA co. Ltd.
M T | he 'method' in th
easurement Tester Please see the 'metho in the test report
Measurement Data Please see the report under the table
Test Report No. resosot/LF-cTsGPos-26952 Date Oclober 27, 2006 Page 10f2 Test Report No. rsaos01iLF-cTSGP0s-26952 Date: Celober 27, 2006 Page2cil
To:  METECH KOREA CO. LTD. Sample No. GP08-28252 001
B-801 Dangyang Paragon ofiicetel 17-2 Jeongja-dong
Sundang-gu Sample Description FCC11837HY
Surgnee-cly ltem No./Part No. - A
GYEONGGIDO
Korsa Comments - Material i silver paste
Heavy Metals
The following merchandise was submitied and identifed by the chent as <
Tast lfems urit Test Method mMDL Reaulls
Commodity L FectiaTHy Cadmium (Ca) mghkg | US EPA 305081006), US EPA 0108,1898) ICF_ | D8 WD
L=3d 7b) mghg | US EPA 30505(1898). US EPA 801021 1869). 1CP. B ND.
868 File No. GPO8-28052 Mercury {Hg} mgisg US EPA 3052 1006). US EPA 60108(1086). ICP. 2 ND.
Hexavalent Chnorium {Cr V1) mgikg US EPA 30804{1906), US EPA 7108A/(1002), UV 1 ND.
Reoeived Date October 20, 2008
TestPerforming Date  : Cciober 23, 2008
Picture of Sample as Received:
TestPerformed : SGS Testing Korea tested the samole(s) selected by applicant with folowing results
TestResults : For further dstails, please refer to following oage(s)
I |-4:||| il
$GS Testing Korea Co. Ltd.
Piuto Kim J F)
Patrick An -
Monet Jeong ]
Jinge Song
ITesting Person Jeff Jang f Chemical Lab Mgr
s
NOTE: (1) N.D. = Not detected (<MDL)
(2)pem = mgikg
{2) MDL = Method Detection Limit
(4) Estimated expanded uncerainty Ll with a coverage factor k=2,
comespanding to a level of confidence of about B5%
4 AP L " O e T A The aboue certficateis the acoredited test tems by Korea Labaratory Accrestation Scheme (KOLAS), which signe the ILAC-WRA
T Ten e s e by e Comeon wmes B Core e s e Ao = can o ety @ iyt ane
T e R i e by e ooy o © T Gotem Gors of encs B oew A 5 an © D et @ 4 st ks Beines el TR rEis 1houn 1 S5 repat 7T oAl 0 . S0 3) A8 U cENE e R comt o remastes, eiEept
tationa eies oeines traeh e ek e 1 ot 1 . S ] R e i ol T Tes R ot e radoent et e s e G
i et i e - et
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3) Marking Ink

Parts Name

Black Ink

Tester Organization

SGS Testing KOREA co. Ltd.

Measurement Tester

Please see the 'method'

in the test report

Measurement Data

Please see the report under the table

SGS

SGS

Test Report NO. Fesoso1LF-CTSGROE-27074 Date: Octobar 27, 2008 Page 10f2 Test Report NO. Fe30501/LF-CTSGPOE-27074 Date: October 27, 2006 Page Zof 3
To:  IMAJE KOREA CO. LTD
3 GPDE-27074.001
%1202, Dasryung Techne Town 78 Sample e, :
Kasan-dong Sample Description + iNK-5135E biack ink.
Keumcheon-ku
szouL Stylelliem No. < hia
Kaieea Heayy Metals
The following merchandise was submitied and identified by the client as : o o o . ey
= Caamium (cay MG | s £ea 50508(1596) US £94 50105(1936). ICE (5 nD
Commadity = mCE35E bk IHiG Leas Po) MR | Us £Pa 50508(1596) US EPA 50105(19%6). ICF B ND
Mercury =gy mytg US SPA 2052(1936). US EPA E010(1995), 1ICP 2 ND.
: GE06-2707¢
SGS File No. : Hexavaient Chromiun | LS T EFA S0SCAL155) US EPA TISEALIEEZL UV T ND
Received Date  October 20, 2008 Flarne Retard —
TestPerforming Date < Coiober 23, 2008
Tast ftems unit moL
Test Performed : SGS Tesling Korea tested the sampie(s) selecied by applicant with fefiowing resulls. mgkg 5
Blbromatipneny! g s
Test Results : For further details, please refer to faliowing pagsis) 1 GE] =
Teirabramatipheny ] 5
] s
Hexabromabphanyt mog s
Heptatromatiprenyt Mgy s
] =
e =
. ecabramatipheny ] =
5GS Testing Korea Co. Ltd. T =
Dicromaspneny etrar ] 5
EXind fim TrromoaipREnyl Bthar ] B
Monet Jeong =
Jully Oh L5 Tetrabramadheny siner ] =
Jerry J ener ] s
IMesting Person Jeff Jang ! Chemical Lab Mgr amer Moy s
Heptatromaspneny! einer gEg s
mgikg 5
e EEC s
Decabramadpheny! sther ] B

NOTE: (1) M.0. = Not detested (<MDL)

(2) pem = mg'kg

(3) MDL = Method Detection Limit
m - = No ragutation

5" Fatve analysis (No Unt)

(B} Negatve = Undstectable | Positive = Detectable

T Temt Rt = insned by e

T —
i il Dt T i S s el
k. it o Gt

s o emien ettt Abasiion = duan R T e

e o s 1) Ioed ke athareisn e T Taat Fagis carmct o mpeateomd ool

T T st st iy

s 30 1n Garais P — vt S Moy, o cason and
o e ony 15 i Spih ) \mad sk tharden 2 Tha Tast Kagoa Chmt 5. speioost

SGS

NOTE:

Thi Tess Rt insumd by b

011, s e een s

Cormpuy
bt asi dolned o The Rachs s i Ao S e S 1o o o B S s Slrorsin S Th

Test Report NO. Fe30501LF-CTSGPOG-27074 Date: October 27, 2008 Page 3of3
Picture of $ample as Received:
Not deha:nec,HMDL]
Mel.-‘ocDe{e.Amn Limit
i8) Qua.xalvearaysls Uniz)
{8} Negatwe = Undetectable ! Positive = Detectable
B p—— o iraions of by, e

e s
Tes Rz carmit e repedeced et
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