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2. 889 ML ¥ X+ 4
21 BEINL
= HE2 F3Hd M 4 77| HEE & AHILIZ ZEo| oS H= |THO 2(Ag)
EEez HESE Y45t §S8S Fosith
22 8= X134
2 H Only Bulk Ceramic
Dielectric Block Mg-SiO.(Magnesium Silicate)
M oE - iy
M3 Paste 2(Ag)
L =9.0 +0.1
(CPK:2.79) Ag Paste
W = 3.0 = 0.1
= 71 [mm] (CPK:2.28)
T=12=0.1
(CPK:2.38)
ez 0.04 (2H7|E)
MSL LEVEL MSL LEVEL 1
15 KV 0|&
ESD LEVEL (HBM CLASS 3B) Dielectric Block
Version Revision 1.0 Top-Side View Bottom-Side View
£4d |VSWR(CTF) = 7 NE F CPK Hl 2
71 Ed
(CTF) 2400MHz | 1.0 ~ 3.0:1 At e 8.53 4,6,15 Page
2485MHz | 1.0 ~ 3.0:1 HMEHA e 7.86 4,6,15 Page
3. 33 oal $=2(<w>)
- ofzf E=of chstod FE 2 Sd=F2E X[FSH0 22|t
HEZeo| cTQ &2 SPEC Be }A_'I_El—’.“— =5 HZ7|
L2EER 1350415°C 124 33| ZAb 2= MM
HE2T 200+15°C 1 35| HAt 2 MA
AHZE2C 900+25°C 12 33| AHAL 2 M
HEel CTF =< X8 AR
BHE =3 SWR HZS M7 EHE BEsl=s T2 HydY
tHE £ X X HLUZTL & AHILIS 49| ™ =L
- ofzf E=of tHstod F2lE QFt
g = =3
L1 = 20| FAIZE HEt A 2S5 2
s & elo| A7 HP Al EHo| HPEE = US
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4. H71H
41 A=
g = £ 4
Frequency Range [MHZz] 2400 ~2485
SWR [Max] 30:1 (Typ 25 : 1)
Input Impedance [¢] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -2.05 / -7.48

Peak -3.92

Theta
Average -8.72

Azimuth
Peak -3.00
Phi
Average -9.74
Peak -6.04
Theta
Gain [dBi] Average -10.94
Elevation 1
Peak I 0.89 I
Phi
Average -4.87
Peak -0.31
Theta
Average -5.19
Elevation 2
Peak -3.71
Phi
Average -9.15
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10/7/2014 12:33:21 PM

43 & X1 =¥
8= £ 4
Frequency Range [MHZ] 2400 ~ 2485
Lower frequency(2400 MHz) SWR [Min~Max] 1.0 ~3.0:1 (Typ 2.0 : 1)
Upper frequency(2485 MHz) SWR [Min~Max] 1.0 ~3.0:1 (Typ 20 : 1)
44 5 X2 £ JHZ <>
2 Feb ZOO2 17: 5437
SR wluelRer b as e
* / \\ / CH1 Markers
o
Cor r—"”:] R |.< E :,d::lll_!.n?t} ZL:
Del 2o 42 T 1.6
)
\ <
Ty r= CH3 Markears=
Fi
o \ W LEREAD
7 N | - /. | o031 |ie Z2u50000 EHz
A /// “-J\-f PRy T PP
S B - 2.42500 EH=
¢ R A I B Y
¥
~ohg |
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Azimuth Plane

Elevation1 Plane

Elevation2 Plane

/

180

-
/

[

%

/

180°

270°

270°

180°

Theta

Vertical field of measured plane

Phi

Horizontal field of measured plane

Theta

270
Fhi [deg]

Theta [deg]

Summary |" Multiple Frequency | Multiple Cut I D-Wiew If Fieserved ]
E] 8.Pol(H) | [ Hie=00) [E10=0) [ E2(0=00) | - Plot Data
No.| Freq. EMpsl| Avo[dBi| Peakjamil|  ofdes]  ldeq]| Avg[oBil| PeakidBi| wldeql| Avg[dBi PeakidBi|  O[deg]) Avo.[dBi| Peak[uBi| Oldeg]| | Polarization :
1 2.400 15.52 -8.09 -0.04]  4500] 28500 -9.57 -465) 22500 -12.22 -6.71 30.00 7.13 -1.52 15.00 e-pol(H) -
2| 2.425] 15.91 798 052] 4500 28500 -0.35 -431| 22500 -12.16 6.1 30.00 -5.30 476] 1500 | pronency :
3 2.445) 18.08 -7.43 101 4500] 28500 -8.72 -382| 28500 -11.22 -6.57 30.00 -5.19 031 1500 [GHz]
4] 2.465) 18.18 7.40 0.76 45.00] 28500 -8.95 -3.83]  300.00 -10.94 -6.04] 3000 -5.23 -0.22 15.00
5 2.485 18.53 732 113 15.00] 10500 -0.30 -350|  300.00 -11.21 558 30.00 5.54 0.50 15.00
- Graph Option
H-Cut (©=90) E1-Cut (¢=0) E2-Cut (9=90) ol
Gain [dBil Gain [dBil Gain [dBil - olyle
@ Polar ¢ Rectangular
e - Zoom
ws_ P s
' H-Cut | E1-Cut | E2-Cut
- Scale

Theta [deg]

Max :[5
ax Apply
Min : [-15

Microwave
Technologies

MTG

Group

Ver 1.0 (2014.12.12)

7/32 Page



@partron

ACS2450ICAMEB

Phi

270
Fhi [deg]

Theta [deg]

Theta [deg]

Summary | Multiple Frequency | Multiple Cut I D-Wiew If Fieserved 1
E] @-Pol(V) | [ Hie=00) [E10=0) [ E2(0=00) | - Plot Data
No. Freq. EMpsl| Avo[dBi| Peakjamil|  ofdes]  ldeq]| Avg[oBil| PeakidBi| oldeql| Avg[dBi PeakidBi|  O[deg]) Avo.[dBi| Peak[uBi| Oideg]| | Polarization :
1 2400 12.57] 9.01 147] 3000 0.00 1118 350]  g0.00 .14 1a7] 3000 -9.56 350 9000 ¥-pol(V) -
EIEEEE 1136 926 114] 3000 1500 1116 384] o000 550 18] 3000] 1004 384 0000 | prooiency :
3 245 13.12) -8.82) -0ss|  3000] 1500 1038 -366]  90.00 -6.05] 121 30.00 -9.82 366] 9000 Za00 [GHz]
4] 2465 14.21 -8.47| 072] 3000 ooof 010 370] 4500 551 072] 3000 9.61 432] 9000
5| 2485 16.27] 739 0ss] 3000 0.00 974 300] 4500 487 0ss] 3000 9.15| 371 o000
- Graph Option
H-Cut (©=90) E1-Cut (¢=0) E2-Cut (9=90) Syl
Gain [dBil Gain [dBil Gain [dBil - otyle -
‘ @ Polar ¢ Rectangular
e - fZoom ——————————
1w P 15 |
2 E H-cut | Et-cut | E2Cut |
—
- Scale

Max :[5
ax Apply
Min : [-15

Microwave
Technologies
Group

MTG

HIEH
od

5. Al

5.1 SWR/Return Loss

Network AnalyzerE Ol83t0{ SWR/Return LossE SHsIH B2 MES M9 =3 53 X1
L= XSst ZAIZHIE 0|51 YE0 SZUHES MYESHCt
NERESTES? 45 X1 58 =2
Network | Ailent HP8753E or Advantest R3765CH | Agilent HP8753E or Advantest R3765CH
Analyzer gl en or vantes gl en or vantes

Cable

RF cable (300

RF cable (300 mm)

Test

condition

Ver 1.0 (2014.12.12)
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A7 ERet Mo FHIAEOM &) 4100 ZEE AZE 0|85 2UHILL 0|52 SFetCh

—

¥y vy
B AAADD
crZiaiidix b

-
[

e w > > =
)

> B

Anechoic chamber

DUT | | Source
antenna

Network Analyzer

o n'1 (HP8753E) Port
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A place of Antenna ; A conner

MR 8 EwEo AH EH| 2(Ag) MES TEM HAS Estof
Sutslzol 43 e ZHSte M58 FHSHs RF BEOIC
{11k
L [:l—fw\.—m— |—||—'vw—m—
3
——
3mE 7=x) 2ilE A=x)
2« HIAI
[= N =2 ]
A 7|7 WEE SHH B QHUZ HAMRES mat MY 2 MM MSS
R BVIHFREE SPACE WAVE) 2 Wists Exolc,
st olEE SIXlOIE MFO| JHsSH MF Z0| mat O MAS Zal ot
A BEOR FW A X0l Mt I SMS Tl SO YUX MFo| Zus

] Movable

j A place of/ Antenna ; A Left or Right Side

|

~5Z%

A
N
T

Enabled Feeding

Zoll 5k3=0f ot2fet Zo| Crefet QtH|LE AHEf= M7 HZO0| SO|stCt.

Helical Typa Z
Ag Pattam

Hanﬂpnle
e Pt
~Frinting - Ag Faltem

‘H\ Jr" F'rlnl:r"

Dweleciric Black

FIFA Typa
Ag Patlam
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2 PCB = ¥ HH HE X[+ ,
8 cB T = f a Soldering Pad Copper Non-Copper
A C B B A
# y
D
G
E —_—
F F
Top Layout Bottom Pattern
Parameter A B C D E F G
Value[mm] 1.1 1.0 5.0 3.2 1.0 9.2 4.2
Unit ; mm

Unless specified tolerances are +0.05

8.3 Y ==t 7I=2%

100pF 0 ohm 100pF
T Matching T Matching

Ver 1.0 (2014.12.12) 11/32 Page
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M

9. H A3 ZZ(REFLOW PROFILE)

9.1 2= ¥Zs3HReflow) =AU

2600
200°C

preheat 130 ~ 180°C

160°C

100°C

peak e

smmw

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

mp 260 + 5'C

25°C
0°C '
E time [ sec]
:_. 90 — 1 80 sec -
max 30 sec
l'-i!i — bl sel :
02 £5 HE (HY 2S7|E ABE F9)
ofl d:120C [/ Al ZH 1 60 ~ 300 sec
QIFRE :340s5 C / Al ZH: 2t B Z|0H 5 sec
9.3 PCB TE AA [t
PCB HE m{EHE HAlSt QtEILIS| HHE X|+HECt of2f JZ oA Ho{X|= 2zt 0|
0.1 mm 0|4 2(Zte=2 =EE Hel2 A=,

PCB Land Pad PCB Land Pad

—

Antenna

PCB Land Pad

Y

[GND]

9.0

9.2

Antenna Land

Antenna Land

Ver 1.0 (2014.12.12)
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10. =7| dAb dHA

AArets Frequency [MHZz] Xl [mm]
SWR 3.0 Max
T4 W = 3.0+0.1 L = 9.0+0.1 T = 1.240.1
2400 MHz 2485 MHz

1 1.71 1.66 3.03 9.02 1.21
2 1.64 1.73 3.02 9.01 1.22
3 1.64 1.72 3.02 9.02 1.22
4 1.67 1.71 3.01 9.01 1.21
5 1.65 1.73 3.02 8.99 1.24
6 1.59 1.78 3.04 9.00 1.23
7 1.77 1.59 3.01 9.03 1.22
8 1.57 1.77 3.01 9.00 1.23
9 1.57 1.80 3.04 9.02 1.23
10 1.63 1.73 3.03 9.02 1.24
11 1.65 1.78 3.02 9.01 1.21
12 1.62 1.71 3.02 9.00 1.22
13 1.58 1.78 3.04 8.99 1.21
14 1.62 1.77 3.01 9.01 1.23
15 1.70 1.64 3.01 9.01 1.24
16 1.58 1.72 3.02 9.00 1.23
17 1.58 1.74 3.01 9.01 1.22
18 1.62 1.75 3.04 9.00 1.22
19 1.65 1.71 3.03 9.02 1.21
20 1.58 1.79 3.02 9.01 1.21
Min 1.57 1.59 3.01 8.99 1.21

Max 1.77 1.8 3.04 9.03 1.24
X 1.63 1.73 3.02 9.01 1.22
o 0.05 0.05 0.01 0.01 0.01

Cpk 8.53 7.86 2.28 2.79 2.38

T Ok Ok Ok Ok Ok

Ver 1.0 (2014.12.12) 13/32 Page
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3= ANgzd BE7|E
PCT +121+5 C, RH=100%, 96 hr
ezt -40:3 COIM 1AIZH W3] &
=S N2 MEfOIM 5T
AN = 43 &2 EH
S HIx N HF x
X2 x| -40+3 C, 120 hr x| 2SS oi=sjob ot
W=zt +85:3 C, RH 85%0I A 1A1Z+ &3 =
< A2 HEjoM 53
N =12 0N +85+3 C, RH 85%, 120 hr x|
11.2 €354 , €43 A
3= E3 BHE7|E
X 1 -40+3 C/min < +85+3 C/min
254 Al® CYCLE : 32 cycle
22 HSAIZE 1 5 min O/ A A8 & 43 sto] EM
Pre Heating : 20045 C, 30~60 sec T8 or=Esfof &
=Pk Peak Heating : 2605 C, 30 sec Max
XI5 = 13, SZAME = 33 HA
11.3 7174 Al™
g= x=d HYI|E
EOEA - 2 . 3
A ZFOt 1 10~500 Hz, 7S5 E : 10x9.8 MS(G)
Sweep time : 15 min, X.Y.Z each 5 times
- =7 : 152 cmOIM L5t XIDE o|83te] | AR 2 43 @2l £4
5| AIQLES s Zg atEsfor 3t
Lt AlE 188| AR5t (6% 32) TAS EHOF
~ X|2 : 12020 g SEAE X2 AL
— HIE} : 232|E L= MO
*ZS o YSIAE2 Ev B'd EHSI HAIR A
11.4 MSL LEVEL A&
1) JEDEC J-STD-020C =%
Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited =< 30C/RH 85% 168+5/-0 =< 85C/RH 85%
2) Test =2
as = 2 H| 3
_ +85+3 C, RH 85%, 168 hr &x| = N8 & 43 &to] EM
Soak Requirements o =1 Al ) _
Aging®10| Reflow 33| &A| TAS DHEsfof &
14/32 Page
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11.5 M2 Al FLOW

HEE Al =M

e

‘é%‘ﬂ 18]
Aging
L m s
AME : 5ea A= : 5ea AR : 5ea AM=Z : 5ea A= : 5ea
PCT Hesx H&SE = ZSAIE
(2xt&£H) (2xt5H)
X 24 x| =1 LISHAIZ
g3t 33
Aging
HHHHM (257“)
¥Aging : 2450 1A|12H WX
s Y HSINE2 2ES pcBol AESI0 A&
Ver 1.0 (2014.12.12)
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12. 7|9t &4

12,1 rEILt THE =&

=

QHEILt B
Top Side2 Bottom Side1
S
' ||
| - B
4 “
L
o
m| .
i g §; '
. - B
A | _J;
U — : 0
‘ 1
0.5
B mm
SXt 1+ 0.06mm
12.2 Pin name
. 7 Shorting Pad
Shorting Pad /
| —
= | 1 3.0+0.15
— Input Pad ~1 | 3-0%0.
o
r'd
Y
< e p—
3.0X0.1 5.0x0.1 1.0£0.1

Ver 1.0 (2014.12.12) 16/32 Page
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12.3 LOT HE #7|H
S

0 K

» @ ®
® HE ; 1-2001, 2-2002 --- 9-2009, 0-2010 ---*
@ ¥ :1-18€,2-28¢ ---- A-108, B-11&, C-128 ----
® ¥ :1-1&,2-2¢ -+ T-29%, U-30%, v- 31 -+

12.4 OFZ ALY

2 A

Input Mark Serial Month

4 MEB 0 5 K
®© @ 6 @ 6
@ QteILt ™ ek
@ 2 X}
® ¥E :1-2001, 2-2002 ‘- 9-2009, 0-2010 -- -
@ & :1-18,2-28 -~ A-108,B-11&, C-128 ----
® ¥ :1-1&,2-2¢ -+ T-29%, U-30%, v-31& -+

Ver 1.0 (2014.12.12) 17/32 Page
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Dielectric Block

Top-Side View Bottom-Side View
13.3 W& HHT

Cutting Cutting
plane - L plane - W
Ag Paste
‘_ﬂ_-_._‘_'—-—"
Powder Powder
Ag Paste
134 X &
== VES] M Z AL At
A POWDER =X
o & 2(Ag) =3 oto|Z2Y | QUMM : TYP 10 wm
e 2(Ag) E3 olo[ZZY | 2AMFH : Min 10 #N(TYP 16~20 /)

Ver 1.0 (2014.12.12) 18/32 Page
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14. F2| Atgt

141 2= =4

2o cH|
ANE2T -40 ~ +100 C
Haoe 40 ~ + 70 C
142 Ng 2=x2A
= 2 Ho
X2 .75 COlA 24A|12F HASEt
AIR2T
2 +150 CTOIM 24A|12F HS=E
e X2 -75 CTOHIM 1000 hr 2X| Al HASE
=2 +85 CTOIA 1000 hr HX| Al HASE
* N2 HEX| Al ZEI HER2E 2HZ 85 C 0|4 278

Ver 1.0 (2014.12.12) 19/32 Page
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15. 2 M

15.1 Carrier/Reel At

ACS2450ICAMEB

z= e HOXE By wae | mEuy
. H 8
Carrier A-PET Typical 10° Q 10V MAX of orztal
Cover H|O|Z PET Typical 10° @ 30V MAX
Reel PS Typical 10° Q 30V MAX -
15.1.1 Carrier At
NO. [S16wW0e4 |
PO 4.00£0.10 P2 2.00 ?

WAT

g’tnt)@@tﬂ@tﬁﬁ}ﬁ)cﬁ@@i

SZDII | L

£

F18.00 %
Input Marking
W s sl® A, e Q C' o |
%q - b5 ) PACKING QUANTITY
2 {\ \ 5000 PCS / REEL
_ [A0[3.30+0.10 [E [1.75 £0.10
G i
TAETHE SSDMLE L B0 [9.30+0.10 |F |7.50%0.10
por. K0 1.30 #0.10 |t [0.30+0.05
< DO [1.55 +0.05 |w [16.00 +0.30
(2a) === SooeT W Lo Ljn T
C:_—\A Dmll====r 1::1:1 I-I===-4 =
\-——/I @ SR Eab L ER
20/32 Page
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14.1.2 Reel AIYY

1 | 2 3 4 5 | ] | 7 | ] | ]
Size 12mm 16mm 24mm 32mm 44mm S56mm
A 330l | 3sotRl | s3ocHE | asothd | 3zotHE | aaoH
A i 2095 | zoMi | 2098 | zoM8 | 2oMi | 2o |
¢ 1508 | 1308 | 1303 | 130580 | 130580 | 120f?
[ 20.2min | 20.2min | 20.3min | 30.2min | 20.2min | 20.2min
7 I Bot2 | mocdE | so*iB | eotHd | motEE | soih [
Wi 12,4 %80 | 16,4 %88 | 24438 | 32490 | 444’8l | s6.atH
B w2 | 164730 | 204788 | 284780 | 36,4780 | 484730 | 604l e
¢ I
b o
E 4
£
UMLESS OTHERWSE SPECFED
LW oTOL WX %00 & SEMH—AND
XY #0098 = . TIE
. PLASTIC ROCKREEL FOR
1 2R IO K A0 -
o wpes  [EOTE LY LEE 330 men(Dia) = 80 mm(Hub)
LANGULAR TOLU il W v
g SLNDERUNE DS KOT N.H.Choi A3 | SRL-130BOH | A ¥
70 SCMLE L Al WA A k2
/ \ Randy Lee 11 Ocl.24.2008 |t1af 1
LA E E] 4 LN | 5 | i I L] | L]

CODE NO U
ACS2450ICAMEB .
Model : [T
5000 LEAD-FREE
Quantity : [T
Lot No 05K
TOEARTHON MSL Level 1

Ver 1.0 (2014.12.12) 21/32 Page
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ACS2450ICAMEB

CODE NO :

: ACS24

(iR HII!HIIIIHIIIIIIIII

QUANTITY : 5000

A

LOT NO : 08K
@partrOn

Reel / L&

MSL LEVEL 1

Pé.ﬂw

FROM
PARTRON.CO.LTD
SEKWOO.DONG 22-6
HWASEONG - S|
GYEONGGI - DO
445-170.KOREA

®
LEAD-FREE

CODE NO :

MODEL : ACS2450ICAMEB

1l

QUANTITY : 30000

(il

DATE : 2010/05/20

LOT NO : 05K

CHIP ANTe.. ..

o4 A Bt

Ver 1.0 (2014.12.12)
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16. H2|B2¥=

ACS2450ICAMEB

Ver 1.0 (2014.12.12)

M= al /oHE HE|HS 7|t a9 Z23
= x|} 3| 2 X
Issued 04.04.06 ==1T = =
CHIP ANTENNA _ Hels g PRCP-C001
Revised 05.04.03
FLOW CHART 0lgtz| SHEdez|
| arn iy = | =
SRR [ o | 228 i oral st S . S S o4 AL S 7|2 e
Z=H| | 233 MH|H 2elEs = ZHalxo| | 7IsEe | EelEs 2| sHA ek == B a Apat
Mzt Q Ao *=&58 HAX=M Micrometer
A . 7 HEZ
e LA oxg ax Network 1070/LOT | C/sheet =
oG _ otf: _ -
aen | sy Mixer 28 o} e 28N | - | @yl
At x| Micrometer | 5/1007H
-3 oret HAXEM | OiLOT t = A M2 HAt LOT
Xy o od = e parameter - Fod = =] -
O SToBR L EHE L agmm | wx | qae oseeer| 2= T Galculated carp | 7!
e T [=E=
’ 2l Visual 107H/LOT
SETTER 22| 0, M
Kb K| £ A -
()| as ANE ex BHEM T ps/9 | cisheet
PROFILE =7 13/
25| = 240 Micrometer | 207H/LOT
A X= A .
<> CTQSE ol . Lwlc 1 Calipers 207H/LOT | C/sheet | HI7|
(=l 2o == 24 He
SIDET PATTERN S
= o
- AR B | xtoy A= xHod
AG e ol | oy Z A% MAREM | o) _ X2 X| = A . ror
PASTE Q CTQZH™ screen S/,.ITIIA} Ax 12/ 2x 1070/3Jig | c/sheet | ZHZHH
(UM R|Z=) o o)A
Z4 = ALEY
KN S
HAX = xtod - xtod
()| == | EE) BHEM T qax | pammeter | ongparey | 2 A saza | O xpaey
Belt speed &
24/32 Page
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M= al /IS He|HS 712t a9 Z23
IT I =51
Issued |  04.04.06. ZXg|BEHE
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART 20lnta| EaEME2
EXIE Y 33 y x5
zu| | 22H guy | maEe A | maFy|| J12Ee | mags | malE) Ay AR @ | 0%
= &
SIDE 2 N N PATTERNA K =y
AG Q HE oM | o7 —*}05};‘5 HAXEM | ) _ HEX=N 10701 et | RErR!
PASTE CTQZ2H screen SNAP Etx = 2z /3dig | T =
(U2 R|==) 2l fog
24X 2= XA X A azgH KA X A
() == | FE HUMEM | q5/n | Pammeter | ogpargy | e SA | ®LEA Lot card | AIEY
==2Jig Belt speed = o =
AR 2 A X|E A = Ao | =HAXIEN | 7|
i:l . == = == =} EA
Q T mesh? Belt speed = 121/% %a}sa'h eeetetr 29 3z =Al T | Lot card RH=HY
TOP 2124 AYX &
5 oIM7 2TS S5 mixiEN | L. | BXIEA = 7
PAE Q crozy | A /e N S NREL - PATTERNRR: | RN =57 JOM 1 crsheet | ARy
(UM x| %) SNAP . = g
X7 2k XFod A AxgH XA K| A
()] = q= HEMEN s | pammeter | oigarey | e =N MAZA | Lot card | AEH
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17. RASY A

17.1 Ceramic Powder

Parts Name iM-K8
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 s SRAATCEN RSO e tifap 0 Pagerat? Turst Rt oo AL C1AT DY (o Tifwp e Pagedat?
WAL MANOTECH CO,LTD Teat Ranciny

HO.SHED DHONGHUT ROAD, WUXL SANGSL), CHINA (281T4)
Tast et Dascrgton.

Specrranbs. 5G5S SampwiD  Descisien

N SHATE TAZM00  Grey powser
281 CERAMIC FOWDER

S35 Job M. : SF14-028004 - EH Fpeescis

[T T 1111 myhg = Q00014

Comeostion MRS, SM0d 2 ML = Mttced Dobaion Ll

Do of Surrche Recwved . 10 Sy 2084

Testng Patod : 10 5ep 209 - 13 Sep 2014

Test Method Please reler 10 nest pageis.

st Rt Phove rober o et i

Canchasion it 6 P packormat bt o st welsn, S rety of Laad

My, Cabrmen, Haxineabur chrismsen, Polybromubed bictms (PBE)
by RS

Do 201 USSEL Annes I recassng J0IBHEC.

Mt iy UV Vs,
19 Ve et e 1 (S 000, bt of P 3nt IR0 Y by GO

Tagt neeniy) W Lew MOL Q)

E—— % mlg 2 WO

Laad P wE mekg 2 WD

Marcary fHgh we gy T MD

] we mkg 2 WD

S of PN e omgrg - "

Mercreectighary - mgm 8 M

Ttromcoaneey. mig B ND

< Trimmeopheny m B N
Swlull:‘l?nb-h.ﬂd Tt stmorrobivtreryd mgky 5 NO
Partabrarobicimy| my 5 ND

eatnmebchacy mg 8 NO

it bl Maprassormctigharyl kg 8 N

| e ma B NO

! Shursabririegtoery| e B WD

Serena wang Desbmorrcbsphery! - m 5 WD

Appriewd Senatory

2=

TS
£ SGS )

SGS SGS

Test Report No. SHAEC 1417328401 Date: 13 Sep 2014 Fage3of7 Test Report Mo, SHAEC1417328401 Dote: 13 Sep 2014 Pagedof T
Test itemis) Limé Ut MDL 007 ATTACHMENTS

Dibromodipheny ether - mkg 5 N

Tribromodiphenyi ether - mg/kg 5 ND RoHS Testing Flow Chart

Terabromodipheryl ether - mg 5 N o3

Fepmomodpteryl s € mam 8 o, ;3 Mot Person i charge of tesing: Jan Shiaummer ngjesy Huang @
Hexabromadiphenyl sher - mg 5 no 3 ‘otaly by. i ,
Hepabromodiphenyl ether . mg 5 (CP" and PRBAPEDES tost method exciuded)

Octabromediphanyl ether - mpg s no

Nenabromodipheny sther - mkg 5 no

Decabromodiphenyl sther - mhg 5 no

(1) The masdimum permissible fimitis quoted from directive 201/SS/EU. Annex Il

[ rwcang

[ p—— Samplesoteert
e Poate aracion - =
1 1 el maens

El s)

Test Methed : - With reference to US EPA Methed 2052:1996, analysis was performed by ICP-OES.

o/
Test temis) Ut MDL gor Otinon of rwasson | [“aairg doemion Positivs.
Artmony (Sb) mgkg 0 ND solusion resgent et
1) Akl Fusion !
Halogen

Dry Ashing
2) Acid o dissalve
Test Method - With reference to EN 14582: 2007, analysis was parformed by lon Chromatograph (IC)

Test temis) Unit  MDL g0t
Chiorine (€1} mgkg S0 ND
Bromine (Br) mekg 50 ND

B A WA e
Marsbarotthe SGS Groua (528 SA Mermbearsi the 565 Grous (568 54)
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SGS SGS

Test Report No. SHAEC1417328401 Date: 13 Sep 2014 Fage5of T

Test Report No. SHAEC1417328401 Dot 135ep 2014 PageBai7
ATTACHMENTS ATTACHMENTS
Elements Testing Flow Chart

Halogen Testing (oXygen bomb) Flow Chart
1) Name of the person who mads testing: Star Wang! Jan Shi 1) Name of the person who made testing: Sisly Yin
2) Name of the person in charge of testing' Jeff Zhang 2) Name of the person in charge of testing:Linda Li

Sample cutinglpreparation

Combustion in axygen bamb

Dissolved in an absorption
solusion

Fittration

Filtration

Analyzed byion
chromatography. Double corfim
by other instruments, if
necessary

DATA

i b e e
ey

i o ] B s
i
TR

e et o s s £ o
s Qoo e v A e o oy St 3 e o raabas camaee Seen ‘el
e i e BB e i

]

el

R S

P
R e v e g ety e et ek

e
BETRURGHNIE ME o KBS RS o e
Marmbar at the S8 Groas (568 A

[ ———

Test Report Mo. SHAEC 1417328401 Date: 13 Sep 2014 Page Tof 7

Sampie photo:

SHA14-173284.001

5G5S authenticate the photo on original report only

*** End of Report ==
i o pregg ey s sy b b e
R L e T S O R
BT S s e e o e Tt
e o e
T 2 e o s e T it

g st aaly 1 8 SArOLAT e

20
2 CUABIGAINE WA 0m  HLE-IARS HIEOE 8 g

Mersber ol the 585 Grown (SGS A}
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17.2 Ag Paste

ACS2450ICAMEB

Parts Name DNF2010C
SGS Testing KOREA co. Ltd.

Please see the 'method' in the test report

Tester Organization
Measurement Tester

Measurement Data

Please see the report under the table

SGS SGS

Tast REPOrt w1 coswnscrsamasrasms s e 20408, 17 Fageten

Test Report w. ressmicrsrammasaner Iwiwd Duty . 2914 0817 Pam 2ot
UAK 300 (LI CTROMCS MATTRIALS CO_ 1D Bampie o KAATAZET D0
143 Sechaean Sampia Descrghon < Ag P
< g B M Pt W -k
T ok
e Mesaty
The T e ute, Bty
- T =T 1 [
503 File Mo | Avkaracmeer ey Sek - L
Proctuct dars +AgPais i 5 [T
B e Bt S et ro: Covrar o ‘i - T
CHFRIOCY . - -
Hucmrewd Dt 0140008 . = s
Toat P (mMoe Ny TN AT gy [ [
lye g i [
apen - ] [T
Tat ety + Far At getals. plean reler m folowng pagers) T s [T
ET I (5]
Tl ' "
508 Hovwa Cu Ll = ! 22
£ [ e
' 1 v 1 [
=0T I ey [ [T
e N [T
ot Jang | Enamucal Lab Mgy £ I .
y f no
£ 3 wa
CT] 0 [T
BT i [
£ [ (1)
ET N [T
-y [ [
T e | e T | num |
=l T v = = |
1 mess | L) 1T =1 w ]

SGS

Test Report no Fesvioinrcrsavasiszesst

SGS

Test Report ne resoioinrcrsavastazess

tssued Date - 2014.00.17 Pageaots

Issued Date: 2014.08.17 Page 4 o0
NGTE:  (1)ND. = Not detected (<MDL)
(2) mg'kg = pem
(2) MDL = Method Detection Limit
(4)-=No reguiation
fve = Undeteciable/ Posiive = Detectable

Flow Chart of Digestion

Cutting Preparation

‘Qualiative anaiysis (No Unit)
{7)* = Boiling-water-extracon:
Negative = Absencs of OVl costing carp
i GV coating. the in bailing i
solution is equal or greater than 0.02 mg/kg with 50 om2 sample surface area. [

Decomposition under closed(micrawave) or
‘openiacid digestion) system by suitable acid
for each sample matrix.

Picture of Sample as Reoeived:

Decomposition under closed{microwave)
system by suitable acid for each sample
matrix.

ICP-AES

Alkali Fusion

WetalFe. Cu. Al eto. Aqua regia . HCL HNOs
Prastic HNO:, HCL HF, HCIO.
Silver HNO: HiSO«
Solder, Au, Pt Pd, Sb, Sn Aquaregia
Glass HNOs HE
TLZr, WMo, Si, HE Nb T HNO, KL, HE
Snias IEC 62321} HNO:, HCI. HaSOu, HBr
Others Any acid

G by pr
Section Chiet : Gisae Yi

Ver 1.0 (2014.12.12)
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SGS SGS

Test Report ke raoioi e Tumiis s mkand D | 20140817 Fageiotd Test Report w. ro

AR STLAYALLL 4T e G 3004 0817 Fapint

Flow Chart for Halogen Test
Flow Chart of Cr % pPEREROES Testing

| Samiie natwsning uang 1K1 ]
PHE/PBOES Py o e
e — T m——
T . T -
I o tesramars ][ w'}“m ][ Srampte Hysmmt ] | whm-:]uwmhm
ML’M wm[!-m;-v | ks stcrptice, sokaion i the Sk o e,
Sl Rampls: Wates Exiractom -
|
|

|
|
- |
Hesting to 30-33°C Drarhrrybe o teasbe ]- e wsmian
Yor Erinasson (oI se—— P ]|
el stcinaen Fiatien and pH Adpesimsar - [ | ] I

| (Comitrn. I Aty ow atrac b wiskatice uning bon Chegesatoge sphy.
3 _
= ‘

. el ) N

e — . — B
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17.3 Marking Ink(Black Ink)

Parts Name IR/IC-270BK 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. TSNEC1301308502 Date: 26 Dec 2013 Page 20f 7
Test Report No. TSNEC1301308502 Date: 26 Dec 2043 Page 1 0fT

Test Results :
YANTAI PARTRON ELECTRONICS CO.LTD
362#%, MUXIN ROAD ECONOMIC, DEVELOPMENT ZONE MUPING YANTAI SHANDONG Test Par Descripion
CHINA

SpecimenNo.  SGSSample|D  Descripfion

SNt TSN13-013085.002  biackink

The following samples) was/were submitied and identified on behalf of the clients as - INK
SGS Job No. TP13-008510 - TJ o= i & T
Modsl No. IR-2708K U timete )
Date of Sample Received : 23 Dec 2013 (ZYMIX =Meltuxd Pietection Lynt
Testing Period 23 Dec 2013 - 26 Dec 2013 D= Hol Detecied (MDD )
Test Requasted ‘Selectad tast(s) 25 requasted by chent (4) ™ =Not Regulated
Test Method : Please refer io next page(s).

RoHS Direciive 2011/65/EL
Test Results : Please refer to next page(s).
Conelusion - mm::“fm?w”:"'?d ‘Etn: le‘:dpj;':r:u the "?;:::‘;L:({;BJ TestMethod : (1) With reference to IEC 62321-5:2013, defermination of Cadmium by ICP-OES.

3 . Hexavalent chromium. ominated & - (2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
Polybrominated diphenyl ethers (PSDE) comply with the fimis as set by RoHS (3) With reference to IEC 82321 4:2013, determination of Marcury by ICF-OES.
Directive 2011/86/EU Annex II; recasiing 2002/35/EC. (4) With e to IEC B of walent

Methed using UV-Vis.
(5) With reference to IEC 62321:2008, determination of PBBs and PEDES by GC-MS

Test itemis) Limt  Unit MDL o2

Cadmium (Cd) 100 mgkg 2 ND

Lead (Pb) 1000 mokg 2 ND

Wercury (Hg) 1000 mokg 2 ND

Hexavalent Chromium (Cr{VIj} 1000 mokg 2 ND

Sumof PEEs 1000 mgikg E ND

Manobromabiphenyl - mokg 5 ND

A — Disromabiphenyi - mkg 5 ND
sl Tribromabipheny! - mkg 5 ND
Tevabromobipheny! - mgkg 5 ND

Pentabromobiphenyi - mgkg 5 ND

Hexabromobiphenyl - mkg 5 ND

Heptabromobiphenyl - mgkg 5 ND

Oauabromebiphenyl - mkg 5 ND

Reabeca Zhou Nonabromabiphenyl - mokg 5 ND
Approved Signatory - mgkg 5 ND
1000 mgkg - ND

- mgkg 5 ND

53 Mansion Mo 41,The 58
B RS

SGS SGS

e TEDA T Cri
-

Test Report Ho. TSHEC1301308502 Dte: 26Dec 2043 Page3ofT Test Report No. TSNEC1301308502 Date: 26Dec2013  Pagedof7

Test ttemis) LUmdt  Unit MDL a2 ATTACHMENTS
Dibromodipheny] ether - mgkg 5 ND
Tribromodiphenyl ether - mgikg 5 ND Cd/Pb/Hg/Cr* /PBEs&FEDES Floyr Chart
Tevabromodipheny! ether - mekg 5 ND
Pentabrmodiphenyl ether - makg 5 ND 1) Hame of the person whi made 1esting: Aaron Wangtlaaon L Mngel Yao
:::m’;:’;f:‘:; . x:: : :‘; 2) Maime of the person in charge oftesting: Cindy YinRex Zhu

3) These samples were dissaluet! totally by pre-canditinning methad accarding to

Dctabromodipheny! ether - makg 5 ND
P e B oEE e belowe o chant [ snd PEES/PBDES test method excluded)
Decabromodiphanyl sthar - mgkg 5 ND

Sarmplz Preparation

Ssmple Messurament

{1) The masimum permissible imit is quoted from directive 201 1/65/EU. Annexc Il

Halogen
Test Method :  With reference to EN 14582: 2007, analysis was performed by lan Chromatograph (IC). l PBICAHY l PBBSPBDES l cr”
Acid digestion wih Samgle solven: Adding digastion magant
Test llemis) Unit  MDL 002 fricrow v e/ hotalate outraction
Chiorine (1) mgkg 50 ND 1 1
Bromine (Br) ks 50 W
i Fibraton Concentration HERIng e Ay
Dilution of sxtraction
solution
Elementis} B ol RESHE ration and gH
1 Filtatinn afustinent
Test Method :  With reference to US EPA Method 3052:1996, analysis was performed by ICP-OES.
1] Akl Fusion ¢
Diry Ashin
il 2 At BEME g 1 5
Aatimany () mgkg 10 N dizsolve ki,
color development
[y

ICR-DESMAAS
LA
Result shown is of the total of wet.
e £ s

DATA
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Test Report

ATTACHMENTS

SGS

MNo. TSNEC1301308502 Date: 26 Dec 2013 Page5ofT

Halogen Testing Flow Chart

1) Nams of the perzon who mate testing: Angel Yao
2) Hame of the percon n charge of tssting Rex Zh

Sample cutfing/prep aration

Samplz measrement

Combusiion in oxygen bomb

Disolsed In an ahsorption
solution

Anshyzed by inn
chinimatogiapty Doubla
confirm by ather mstrumants, i
necessary

S5 Mansion No 41, T
o3 FamERRL

SGS

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page 6of T

ATTACHMENTS
Elsmentary Testing Flow Chart

17 Mamme ofthe person sho mate testing: Aarin Wang
2) Mame of the persor in charge of1esiing. Sindy Yin

Sample cullingfprepaiston
Semple measuremen
Arid digestion

ICP-QES/AAS

SGS

Test Report Ho. TSNEC1301308502 Dote: 26 Dec 2013 PageTof 7
‘Sample photo

TSNEC1301308502

TSH13-013085.002

SGS authenticste the photo on eriginal report only

“** End of Report

Ver 1.0 (2014.12.12)
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