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1. Revision
Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2007.12.26
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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

Type Only Bulk Ceramic
Dielectric Block Mg:SiO.(Magnesium Silicate)
Material
Electrode Paste Ag
W = 2.0+0.1
Size[mm] L = 7.0+0.1
T = 1.2:0.1
Flatness 0.04 ' )
MSL Level MSL Level 1 e > ‘
More than 15 Kv I side View ) I:-I::m ttom  Side View
ESD Level | \ugm cLAsS 3B) for- s poom Suey
Version Revision 1.0

3. Critical to Quality (<t>)

- 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
P gnt, and the dielectric block size effects the level of detail for the printing.

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

Printing Size The level of detail for printing size is an essential list of the BT antenna.

CTF ITEM Specification Reason

Single Elemesr:’tvéneasurement An important Parameter classifying the electrical characteristics.

- 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.
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4. Electrical Characteristics

4.1 Set Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2485
SWR [Max] 3:1(Typ 25:1)
Input Impedance [¢?] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBIi] -52/-11.6
Peak -7.85
Theta
Average -11.90
Azimuth
Peak -7.57
Phi
Average -11.00
Peak -6.86
Theta
Gain[dBi] Average -10.40
Elevation 1
Peak -8.58
Phi
Average -14.14
Peak -10.02
Theta
Average -16.66
Elevation 2
Peak -5.15
Phi
Average -9.36
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4.2 S11 Graph of Set Condition

511
ME 511

START Z2GHz [ 18.88 dBm] STOP 3GHz

4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 2400 ~ 2480
Lower frequency(2400MHz) SWR [Min~Max] 1.0 ~20:1 (Typ 1.5: 1)
Upper frequency(2480MHz) SWR [Min~Max] 1.0 ~20:1 (Typ 1.5 : 1)

4.4 S11 Graph of Test Fixture Condition

25 Dec 2007 10=0s:02
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4.5 Radiation Pattern

Azimuth Plane

Elevation1 Plane Elevation2 Plane

0 e
180° | /270 | \\
. X I o s
270'—— — 90 i 219 %0
=l |
g == 90 D 0
180 180
Theta Vertical field of measured plane
Phi

Horizontal field of measured plane

Azimuth Theta

300

330 -

MO

L .| Freq [MHz]
: TR &=l 2400.000
i e 2425.000
! A e EN 2445.000
SeaEL, 2465.000
: “heay s 2485.000

120

]

S
180

H-Plan [Horizontal]

Frequency[MHz] PeakWalue | Theta[deg] | Phildeg] | MinWalue ‘ Theta[deg] | Phi[deg] | 30 &valdBi] Gain[dBi] Efficiency[%] |
200,000 -8.65 a0 156 -29.44. O 3% -13.08 503
2425,000 -85 a0 76 -4317 90 345 -11.40 65T
245,000 -85 90 21 Rt 90 B -1z 527
2465,000 -8,37 90 270 33,77 90 18 -12.87 527
2485,000 -874 90 773 66,32 90 E:l -13.37 47

Ver 1.0 (2007.12.26)
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Azimuth Phi
S .E» - | Freq MHz]

[l 2400.000
2425.000
[ 2445000
M 2465000
E 2485000

Freguency [MHz] Peakalue | Thetaldeg] Phildeg] Minfalue | Thetaldeg] Phildeg] 30 Avg[dBil Gain[dBil Efficiency[%]

619 El] L4 -21e | £.24
5 Ell | 138 -iLm 808
-7.88 Ell 120 -11.43 7.30
€73 | 90 L 1253 | 570
a5 30 T -13d6 4,62
Elevation1 Theta
PO e 3,____,_ .. | Fre

! =N 2400.000

4.2 i o 2425000

L : g M 2445.000

3 N - i * | 2465.000

B 2435.000

g e
Y 3]l i | 2
E1-Plan [Vertical]
Frequency[MHz] PeakValue | Thetaldeal | Phildeal MinValue | Thetaldeal | Phildeal 3D Awg[dBi] Gain[dBi] Efficlency [%]

: 0 L7 3 | 0 i i -3 | 7,53
-6,86 123 0 -10,40 924
144 138 i 11,14 7.80
E- L n -2 550
947 23 0 -1360 4,48
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Elevation1 Phi
S .E» - | Freq MHz]

[l 2400.000
2425.000
[ 2445000
M 2465000
E 2485000

Freguency [MHz] Peakalue | Thetaldeg] Phildeg] Minfalue | Thetaldeg] Phildeg] 30 Avg[dBil Gain[dBil Efficiency[%]

47 @ 0 -E 378
058 | 336 i} -14.14 | 397
897 333 i} -14.68 352
973 ; 48 a -15,51 ; 292
913 | 48 a -1572 | 219
Elevation2 Theta
B | Freq Mtz
' Il 2400.000
e : et 2425.000

E 2445.000
| 2465.000
Bl 2485000

g e
‘‘‘‘‘ W £ | ]
E2-Plan [Vertical]
Frequency[MHz] Peakialue | Theta[deg] Phildeg] Min%alue | Thetaldeg] Phi[deg] 3D Awvg[dBi] Gain[dBi] Efficiency[%]
2 -l246 | 246 | a0 35.45 ; ] -18.26 | 160
-030 | 246 | an -16.66 | 227
-10,02 246 an -16.72 224
-indz 243 an -17.48 .90
-1062 | 243 | Eli -17.93 | 172
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3 Freé @zi
El 2400.000
2425.000
N 2445.000
2465.000
2485.000

~im

i

207 i ot

TR e
180

4] |
E2-Plan V[I-Irnriznn'larl]
Froquancy[MHzl [ PeakValug | Thetaldeg] [ Phildeg] | MinValue [ Thetaldeg] | Phildes] [ 30 AvgldBi) Gain[dEil Efficiency (%] ||
400,000 5.0 N a0 -18.09 2 T 878 1063
2475 515 E 18,47 g6 90 N T
-5.68 ¥ ® : E T Y R TYT
W @ oW kTl a0 T B TR
-7.49 252 a0 0 g -11,56 7.08 I

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
R‘ﬁ;‘l’;’fz’rekr Agilent HP8753D Agilent HP8753D or Advantest R3765CH
Cable RF cable(300mm) RF cable(300mm)
= _‘-_‘-"_ ‘et
L LLES
il S e o S
Test E
-
condition -
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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

™ % v 93

= % =%

[ ™
r o fA "
flA
4 "
4
{ A 4
d o

> 5 3 2 a

-

5.3 Gain test block diagram

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

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

Crmelition Movable
— —_—
re attention to select t position, because thi _on part
A place of Antenna ; A Top or Bottom Side
a A place of Anteina ; A conner
[ haracteristics by boun or Right Side
L A ANT
ap | ANT |

1 Enabled Feeding

Enabled Feeding

a —_
As the following, this "% we E boundary condition.

Ag Pattem Monopaole
" Printing . Ag Patiam

H'--. —

T A& Printin 0

Degleciric Block

= ==

FIFA Typa
Ag Patlam
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8. Measurement Jig SPEC
8.1 Test Fixture And GROUND Condition

I « . . v 0’:@30 .
40mm I . . . . . " )
o] H‘-O

Test Fixture Loss 02~0.3 dB

Thmm

¢ 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, C | B D A
¥
E
H
—
| G | | @ |
Top Layout Bottom Pattern
Parameter A B C D E F G H
Value[mm] 1.1 1.0 0.5 3.5 2.2 1.0 7.0 3.2
Unit ; mm

Unless specified tolerances are +0.1
8.3 Matching Circuit And Reference Value

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

Ver 1.0 (2007.12.26) 11 /28 Page
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9. REFLOW PROFILE

9.1 Reflow Soldering

peaktemp 260 £ 5C
T el TSP ; :

20T

preheat 130 ~ 180°C
1G0T — g T i

100°C

25°C
0°C :
time [ se¢)
- 80 -1 80 sec - ’ .
' max 3 sec
30 -6l 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

PCB Land PCB Land PCB Land
Pad

Ver 1.0 (2007.12.26) 12 /28 Page
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10. Primary Inspection List

Item Electrical Characteristic[Ml-@ Size [mm]
VSWR 2.0 MAX
Standard W=2.0+0.1 L=7.0+0.1 T=1.2+0.1
2400MHz 2480MHz

1 1.40 1.46 2.01 7.01 1.21
2 1.48 1.48 2.03 7.02 1.23
3 1.47 1.49 2.00 7.02 1.22
4 1.43 1.47 2.01 7.01 1.22
5 1.45 1.49 2.01 6.99 1.24
6 1.48 1.47 2.01 7.01 1.22
7 1.47 1.51 2.02 7.01 1.22
8 1.49 1.46 2.03 6.99 1.21
9 1.51 1.40 2.03 7.00 1.23
10 1.51 1.42 2.01 7.02 1.21
11 1.46 1.47 2.03 7.03 1.21
12 1.48 1.47 2.02 7.02 1.24
13 1.46 1.49 2.04 7.02 1.22
14 1.51 1.42 2.02 7.01 1.23
15 1.47 1.46 2.02 7.00 1.22
16 1.45 1.48 2.01 7.00 1.22
17 1.46 1.45 2.01 6.99 1.22
18 1.43 1.52 2.01 7.01 1.21
19 1.44 1.49 2.03 7.02 1.21
20 1.43 1.53 2.02 7.02 1.22
Min 1.40 1.40 2.00 6.99 1.21
Max 1.51 1.53 2.04 7.03 1.24
X 1.46 1.47 2.02 7.01 1.22
o 0.03 0.03 0.01 0.01 0.01
Cpk 5.18 4.77 2.58 2.53 2.77
Decision OK OK OK OK OK

Ver 1.0 (2007.12.26) 13 /28 Page
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11. Reliability Condition

11.1 Environment Test

ITEM TEST CONDITION LIMIT
High Temperature Action 85C+3TC, 1hr
B0 WS +85C+3°C, 120hr=2hr
Low Temperature Action -40C+3C, 1hr After test, Must meet the
L T t characteristics spec of
il La i -40C+3°C, 120hr£2hr 4.4 list
Humidity Action +85+3C, RH85%
Humidity Resistance +85+3°C, RH85%, 120hr+2hr
11.2 Thermal shock test , Reflow test
ITEM TEST CONDITION LIMIT
condition : -40Cx3C/1min < +85C+3C/1min
Thermal shock | Test Cycle : 32 cycle After test, Must meet the
Temperature Change time : within 5 min characteristics spec of
Pre Heating : 200+5C, 30~60 sec 4.4 list
Reflow ) R .
Peak Heating : 260 C+5C, 30sec Max
11.3 Mechanical Test
ITEM TEST CONDITION LIMIT
Vibrati Freq : 10~500Hz , Acceleration : 10 x9.815(G)
ibration
Sweep time : 15 min , X.Y.Z each 5 times :\fter test, Must meet
the
?8 times free fall Using the drop jig 152cm characteristics spec of
Drop high 4.4 list
Jig : 120g+20g Plastic Jig
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 = < 85T/85%RH
2) Test Condition
ITEM Conditon LIMIT
_ After leaving +85:3°C, RH85% 168hrz2hr | After test, Must meet the
Soak Requirements . . . characteristics spec of
2 times Reflow without aging 44 list
. IS

Ver 1.0 (2007.12.26) 14 /28 Page
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12. Mechanical Characteristics

12.1 Antenna Pattern Dimension

Antenna Pattern View
0,7
L—AB 0o |
o
-
ip]
[~
o
™
| |
3 0,4 05
(@)
Top Side2 Bottom Side1
Dimension : mm
Tolerance : = 0.1mm
12.2 Pin name
. Shorting Pad
Shorting Pad
Input Pad /
2.0+0.1
/’
V4
| i -t - -
1.0+ 0.1 1.0+0.1 3.5£0.1 1.0 £ 0.1
0.5 +0.1
Ver 1.0 (2007.12.26) 15 /28 Page
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12.3 Lot number notation

7 C Q
® @ ©®

@ 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
Input Mark ¢ .
Serial
Year Month
Date

4 K1 7 C Q

© @ ©® ® ©®
@ 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 (2007.12.26) 16 /28 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

Ag Paste

Dielectric

Tup-side View Block Bottom Side View
13.3 Internal cross section
Cutting Cutting
plane - LL plane - W
Ag Paste
Powder Powder
\AH Puf/
13.4 Material
ITEM Material Maker Printing pattern SPEC
Dielectric Block Powder Fuji
PATTERN Ag Paste METECH Thickness : TYP 10um
PAD Ag paste METECH Thickness : Min 10um (TYP 16~20

Ver 1.0 (2007.12.26)
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ACS2450GBAK1

14. Attention

14.1 Temperature Condition

Range of Temperature Unit
Application temperature -40 ~ +85 (¢
Keeping temperature -40 ~ +85 T

14.2 Temperature Test Condition

Condition Range of Temperature
Low 24hr normal action at -75TC
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 +85TC

Ver 1.0 (2007.12.26)
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15. Packing
15.1 Carrier/Reel

ITEM Material Surface Resistance | electrostatic emission Packing
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 -
Input Marking
Te06 L,
[Ig]
~
. Do (MIN @1.5) . . PO 4 P22 W
I TR 00 e m—a|> l—e—@—@»—&—m—@ e+_|+p—ean—_|e»—a>—/ o
L % ¥ FHJELEHH - L5
i) N
= s \CENTER f
© B S
KO: 1.4 — d
o

USER FEEDING
DIRECTION

KO 1.4

1. 10 sprocket hole pitch cumulotive toleronce 02

2. Camber not 1o exceed lmm in 100mm,

3. Ao ond Bo meosuwred on a plone 0.1mm above the kottom of the pocket

4. Ko meosured from o plone on the inside botton of the pocket to the top surfoce of the carrier.

OEC DwiG, Mo D- 1208 048
DIMENSIOMAL
UNIT MM
T
W 120402
CAD FILE MAME 050504
E 175201
DESIGMED EY K.M,oJ F 55401
il
SCALE 7 [s] 1.5+01
P 8.0x01
TITLE
CARFIER TAFE Fo 4 0201
247120 Fg 2,001
A0 2.3201
FART. CARRIER TAPE
Bo 7.310.1
MATERTAL C-PET = S
LEMNGTH 48,444 T 0.312005
COUNT EOS0F
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13.5
] o
o aJ
] @O -+
| N (@)
© ™
L Io) ™

o

T

o

=

a

REE],[( Type \\E\OLOW Size | Hub
DIMENSION| 4 PS WH\\TE 530 250

Model : ACS2450GBAKT
IR TR R

MSL Level 1
Quantity : 5000 (]
T LEADREE
Lot No : 7CQ

(T GDPARTRON

Ver 1.0 (2007.12.26) 20 /28 Page
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15.2 BOX

FRartren

Py Material : SK/S/K-B
Corrugated cardboard

MSL Level 1

15.3 Actual packing Picture

Reel Internal Box

Ver 1.0 (2007.12.26) 21 /28 Page



ACS2450GBAK1

FROM

PARTROM. CO. LTD
SEOKWOO-DONG 22-6
HWASEONG - SI
GYEONGGI - DO
445-1T0.KOREA

CODE NO :

MODEL : ACS2450GBAK1

LN

QUANTITY : 30000
U|'

il

ACS24B0GBAKY DATE : 2007/12/26

wooet - [[HIHTINTHANY

auantiry 0N
ﬁﬂ%ﬁm . TCQ C H I P A NT .

MSL LEVEL 1

External Box

—

CODE NO

LOT NO:7CQ

COPARTRON

Reel / Internal Box label External Box label
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16. Process Control

ACS2450GBAK1

Product | ssued/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
|nput . Process -
Materials | Prepar Main name Equipment Checked condition Cycle of Record Checked Margin Me thod .of Cycle of Record | Action
ation | Process Name management [tem Inspection management
. shrinking .
Ceramic Impor t refer to Micrometer
POWDER Q Inspect ion fat('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 refer to Caloulated | 10ca/lot | cARp | CXMaust
Guide Sheet .
aspect Visual
o SETTER Outside all
Q Plasticity PIa:t:cMy Temperature r'efer to 2/day C/sheet
ole PROFILE Guide Sheet 1/month
wide Micrometer 20ea/LOT
refer to )
/ ~ Block length Guide Sheet Calipers 20ea/LOT | C/sheet | Exhaust
\/ 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 i refer to Visual | N Lot
Q Ory Ory Jig Belt speed Guide Sheet 1/week | Parameter cg;éﬁ?gn Guide Sheet 1sual tnspection all card Rework
breakage
Ver 1.0 (2007.12.26) 23 /28 Page
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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 Name Checked COMEELEN | e | 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
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
Q TOP Printer Lo eaze refer to PATTERN refer to
inti velocity/presure - K A 10ea/3Ji
AG PASTE printing screen Guide 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 | goit d | Guide Sheet condition | Guide Sheet
€ Spes breakage
BOTTOM PATTERN neasure
PAD dimension
L printer velocsiﬁgt;‘jgzrzsure refer to _ refer to 100a/3Ji
AG PASTE Q Printing PN Quide Sheet 1/day Quide Sheet ea/3Jig | c/sheet | Rework
cTa aspect Microscope
Ver 1.0 (2007.12.26) 24 /28 Page
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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
[nput Process
Materials | Prepar Main name quipment Checked condition Cycle of Record Checked Margin Method 'of Cycle of Record | Action
ation |Process Name management [ tem Inspection management
Temperature Dry Gondition
Q Dry D[r)ry(jr r.efer to 1/week |Parameter CEB&?%?gn r,efer 0 | yisual Inspect ion all Lot card| Rework
y Jig Belt speed |Guide Sheet breakage | Quide Sheet
. Baking Hole | Temperature | refer to Breakage refer to ) . Exhaust
Q Baking mesh net Belt speed |Guide Sheet 1/week Pé;gﬂgé? Pollution | Guide Sheet Visual Inspect on all Lot card Rework
aspect aspect Rerfg}eenfet%PL Visual Inspection al L?Otdugﬁgnd Exhaust
inspection Guide Sheet microscope P diary repair
Marking . ) ) Lot card| Rework
! Ref SPL | Visual | t
Q MARKING Machine marking eference isual Inspection all proddiu;rtylon 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 moddi“acr‘y'on repair
f PL
aspect di?nsepnesciton Rerg?eenroet% Visual Inspection all LOtd Ctal’d Exhaust
inspection Quide Sheet microscope prorﬁuacry|On repair
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 . Result return
:: inspect ion | Inspection Jig|  Condition  |Guide Sheet | /PSSO | O/sheet pzscpkeicntg Guide Sheet | yidn ineoontion t%hiue'tde Paper | Exhaust
packing packing
box Q 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
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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 Mo - CEQOOAICOME D 1 3008113111 Fage 1013 Test Report ME D CLOUOSTINSE  Da: S00MIIT  Pige: 2ot
FLLA TITARALL e rrT—" rpTTp—
129, SENOTH-GIO
[rrerm———
s 1aid 5 e MISTLIRT GF {1} MAGHESILM SICATE
T p—
M0 B ()
| amtase X 3
2061204 TO 2083 ~a E]
= T
st Requersed 11 sacarance wih B M Dirbctivs ODULEC sad 2
e = W PowDER
Tast Hathad vetm |1 mgAg = ppm
o = ot Detectnc
3 MDX = Metnod Desecson Lim
Tust Rasaiis] Piaksn cofse 10 cuet pois
3 Marager
T
508 TAMAH LTD.
- e i o o
SIS T e e i [ ey e e s

SGS

Test Report Mo CETIOBTONE Due 20NN Pamdeld

FL TITANILA ING. ©0.. LTD R AR R
138, SENGEN-CHO HBATELIAEITY
SAMAKAWAPREF. IPAN

= Lot Bagen

= s - v
S et v A e 7 e 20

R o S
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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. FesosatiLr-cTsGP05-26852 Dater  Oclober 27, 2008 Page 10f2 Test Report No. FesosotiLF-cTsGP0s-26952 Date: Gotober 27, 2008 Page20f2
To:  METECH KOREA CO.. LTD. Sample No. GP06-28052 001
B-801 Dongyang Faragen officetel 17-2 Jeongja-dong
Brrrimaa Sample Description FCOT1BITHY
Sungnam-city ltem No.iPart No. A
GYEONGGI-DO
Horea Comments + Material is silver paste.
H!a!“dﬂs
The fallowing merchandise was submitied and identified by the chent as
Tast Hems unit Test Method MDL Resuits
Commodity - PCC11827IV Cagmium (Cd) mghkg | US EFA 3050B{1886), US EPA 01081880 ICF_| 05 ND.
Lead {Pb) mglg | US EPA 20508(1896). US EPA A0108{1943). [P 5 ND.
865 File No. GP08-28052 Meroury (Hg) mgisg US EPA 3052(1906), US EPA 60108(1086). ICP 2 N.D,
S o e Hexavalent Chromium {Cr VI} mgisg US EPA 3080A{1008), US EPA 71064(1802), UV 1 ND
Received Date iober 20,
TestPerforming Date  : Ociober 23, 2008
Picture of Sample as Received:
Test Performed : SGS Testing Kores tested the samole(s) selected by apalicant with following resuits
TestResults : For furiher details, please refer to following page(s)

S5GS Testing Korea Co. Ltd.

Pluto Kim
Patrick An ~
Monet Jeong

Jinee Song
Mesting Person

Jefi Jang ! Chemical Lab Mgr

o8 B v

NCTE: (1) N.D. = Not detected {<MDL}
(2) ppm = mg/kg
(3) MDL = Method Detection Limit
(4) Esiimated expanded uncerizinty U with a coverage factor k=2,
comespanding 1o level of confidence of about 5%

The atose cerficate s the accredited test ftams by Korea Labaratory Accredtation Scheme (KOLAS), which signed the ILAC-VRA.
The above certifeate is the accreditsd test flems by Kores Lazeratory Accredtaion Scheme (KOLAS), which signed the ILAC-MRA by sk ¢ a g

i et Aot i mues by he Compeny e B T Gene Gmanors of Gorice Pl seves Anerion o cman o Me femtom: o ViR, mommetcn aw
s Tes Ao 1§ s by M ComSan moed ©  Ginem GIGnrs of Sce pE] SneE ASETon 5 dman o me mmon o I, mermicmn oo mastions s oeines e e s AR 3 % TPt TEeT ant 5 e SR 1 e uTess SR T T4 Test Renor comet b reswsuEes. ERt
tstcions leues Geined tren The TERUTs SR . s 2ot e R ans 1 e SRR ) Kred et dieaves Saiss s Tesl Rer cat b reoroae:. eroe

Nt astncut e arten ez cf ne a=pary
1N, detnout s armten pemimson of e Carmpary.

Ver 1.0 (2007.12.26) 27 /28 Page



partron ACS2450GBAKT

3) Marking Ink

Tester Organization SGS Testing KOREA co. Ltd.
'method' in the test rt
Measurement Tester Please see the 'method' in the test repo
Test Report NO. Fe30501LF CTSGPO6-27074 Date: October 27, 2008 Page 10f3 Test Report NO. Fe30501iLF-CTSGP0B-27074 Date: October 27, 2006 Page20f3
To: IMAJE KOREA CO., LTD
%1302, Dasryung Techne Town 7th Somple o DEI0 20Nt
Kasan-dong ‘Sampte Description ; INK-5135E biack ink.
Keumcheon-ku
SEoUL Stylefltem No. NiA
Korea Heavy Motals
The following merchandise was submited and identified by the client as. o i Teat Mstnos . esilits
B % Caamlum (S PSS | Us £PA 30S0B(1536) US EPA SCICD(1936) ICF I MO
COmTGHY; - ICO13AE bk il L33 7o) i) US EPA 30505(1596), US £ S0105(1826). ICF s ND.
SEE TR e Mercury (Hig) B E US EPA 3053(1936), US EPA E010B(1988), ICP. 2 ND.
Hexavaien: Chromium [Cr V1] MGy US EPA 306DA[195€], US EPA T136A(1932), LV 1 ND.
Reoeived Date ; Qeteber 20, 2008 Flame Retardants PEBSPEDES
Test Performing Date : October 23, 2008
Test items umnit Test Metnoa MDL Raesulta
Test Performed SGS Testing Korea tested the sample(s) selected by applicant with foliowing resulls ] US EPA 3540C, GEMS B ND.
Dieromatpnenyt Mg US EPA 3540C, GOMS s ND.
Test Results For further details. piease refer 1o following page(s) mgRg US EPA 3540C, GC/MS. s ND
Tetrabromobiphenyi mEg US EPA 3540C, GC/MS B WD
Mg US EPA 3540C, GCMS g ND.
Hexabromobigheny! EEE] US SPA 3540C, GOMS 5 ND.
Heptatromotipnenyt mg'eg US EPA 3540C, GCMS 5 ND
my'eg 5 ND.
mgig B WD
FTE T Bl Desabromobipheny Mgty s ND.
o R S Moncbrmodiphenyl ether mEg = ND.
. Dibromogipnenyl ether Bk B ND.
Flste Fiem Trisromadipnenyl siher G g ND.
B e I :
Jerry Jung etner oG 0 [T
[Testing Person Jeff Jang / Chemical Lab Mgr ryl ster mgrg 5 N.D.
Heptatromompnenyl sirer ] s ND.
mgng 5 N.D.
emner mghg s ND.
Decabromodpneny smer mg'hg £PA 3540C, GOMS s ND.
NOTE: Not detected (<MOL)
(3) MOL = Method Detection Limit
Ng reguiation
i5) Quaktatve analysis (No Und)
6] Negatve = Undetectable ! Positive = Detect:
Tha Tet et m issusd by e Comgum siives 15 03 Garai Conions of Swviw peme: ottt ATeSlsn 8 g o Pm imesties of G nomsmiccn and RN Tao Ao B Wiad by sy Compasy mtfack 8 W Ouseent CodGca of e o8 e 1 comim. ¥ W Wmesoan: ot R Indbmatbiisn
o T = 1 e oy st G Gt s gt e e 8 1 02 s iy, e Bl o € o e b o P Bl etk i e it o
i T T Lo

SGS

Test Report NO. Fe30501LF-CTSGPOG-27074 Date: October 27, 2008 Page 30f3

Picture of Sample as Received:

*** End "

NOTE: N.D. = Not detested (<MDL)

mg'kg

1)
2

i) tve anaiysi
(6} Negative = Undstectable / Positive = Detectabie

ona o Sevicn pivied oveilest Afastion s deem 5
T w sarede 1 e sk cerovsn i Thi

Thia Touk Rapest i naid by b Comptin mitject 10 s Gaimin Co
uadictunal s delmad e, Tha sts shen 0 s deat epert el
[yt g —

it of Sty ncmeritcaton anit
Tast R carrt e sependeca, e
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