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EEez HEHE Y45t §8S Fosih
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M E - Py
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W = 3.0 = 0.1
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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 Nz CPK Hl =
71 Ed
(CTF) 2400MHz | 1.0 ~ 3.0:1 LAt e 8.53 4,6,15 Page
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4. H71H
41 A=
g = £ 4
Frequency Range [MHZz] 2400 ~2485
SWR [Max] 3.0:1 (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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43 & X1 =¥
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Frequency Range [MHZ] 2400 ~ 2485
Lower frequency(2400 MHz) SWR [Min~Max] 1.0 ~3.0:1 (Typ 20 : 1)
Upper frequency(2485 MHz) SWR [Min~Max] 1.0 ~3.0:1 (Typ 20 : 1)
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4.5 YA IHH

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]

185/ 15
X480 0 X+
1954 PEL

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. EM[s]| Avo[dBi| Peakjamil|  ofdes]  ldeq]| Avg[uBil| PeakidBi| oldeql| Avg[dBil PeakidBi|  O[deg]) Avo.[dBi| PeakiuBi| Oideg]| | Polarization :
1 2.400 15.52 -8.09 -0.04]  4500] 28500 -9.57 -4.65) 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 | proency :
3 2.445) 18.08 743 101 4500] 28500 -8.72 -392| 28500 -11.22 -8.57 30.00 -5.19 031  -1500 [GHz]
4] 2.465) 18.18 7.40 076] 4500 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 -1.21 558 30.00 554 0.50 15.00
- Graph Option -
H-Cut (©=90) E1-Cut (¢=0) E2-Cut (¢=90) S
Gain [dBil Gain [dBil Gain [dBil - olyle
@ Polar ¢ Rectangular
T - Zoom
ws_ P s
7 H-Cut | E1-Cut [ E2-Cut
- Scale

Theta [de

Max :[5
= Apply
Min : [-15

3l

Microwave
Technologies

MTG

Group
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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| Peakjdmil|  ofdes]  oldeq]| Avg[uBil| PeakidBi| oldeql| Avg[dBi PeakidBi|  O[deg]) Ave.[dBi| Peak[uBi| Oideg]| | Polarization :
1 2.400 12.57 9.01 1a7] 3000 0.00 1118 350]  g0.00 -6.14) 147] 3000 -9.56 350) 9000 ¥-pol(V) -
2| 2425 1136 926 114] 3000 1500 1116 384] o000 550 18] 3000 10.04 384 9000| | proouancy :
3 245 13.12) -8.82) R EE 1500] 1038 -366]  90.00 -6.05] 121 30.00 -9.82) 366] 9000 200 [GHz]
4] 2465 14.21 -8.47| 072] 3000 ooof 010 370] 4500 561 072] 3000 9.61 432] o000
5| 2485 16.27] 739 0ss] 3000 0.00 974 300] 4500 487 0ss] 3000 9.15| 371 90.00
~ Graph Option
H-Cut (©=90) E1-Cut (¢=0) E2-Cut (¢=90) Syl
Gain [dBil Gain [dBil Gain [dBil - otyle -
‘ @ Polar ¢ Rectangular
T - Zoom ————————————
ws__ P 15 |
2 H-cut | Et-cut | E2Cut |
| —
- Scale

Max :[5
= Apply
Min : [-15

Microwave

MTG Technologies
Group

HIEH
od

5. Al

5.1 SWR/Return Loss

Network AnalyzerE Ol83t0{ SWR/Return LossE S3HsIH B2 MES M9 =3 53 X1
E= XSE BAIEHIE 0l856t YEN SEHEFS MEsiot
AME E3 = +& X1 &3 =4

Network
Analyzer

Agilent HP8753E or Advantest R3765CH

Agilent HP8753E or Advantest R3765CH

Cable

RF cable (300 mm)

RF cable (300 mm)

Test

condition

nnnn Qe
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Anechoic chamber

DUT | | Source
antenna

Network Analyzer

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

MER o HHHO| A HEMHO S(Ag) HEIQ EXQ HAS S50
S7tsl29| i3 #2 =H5t0| M52 F8st= RF BEo|cCt.
L1

L [:l—fw\.—m— |—||—'vw—m—

3

—

(e FT=x) (2IlE F=x)

o< HIAI

o0 O

EM 717] HEYE SHA & QHHLIZ MEMEE M2t Xds] 2 M7 MSE

%g—aﬂr(FR EE SPACE WAVE) 2 H&s= ZHx|o|C}.

5t oSt fIX|0E AX0| 7hsstH AME 7o a2t O dAE a2 St

At BEC=2 FH A =70 w2t O ENS 2| stEE X Mo zEst

] Movable

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

|

4z

A
N
T

Enabled Feeding

Zofl 5t=0f ot2fet Zo| Cretet QtE|LE HEf= M7 HZO0| SO|s}Ct.

Helical Typa Z
Ag Pattam

Hanﬂpnle
",
M.\_\_Ea.'hrllng - A Fatbem

R‘ - F'rlnl:r"

Duleciric Black

FIFA Typa
Ag Patlam
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82 PCB TX % & M= X Soldering Pad Copper Non-Copper
A C B B A
4 y
D G
E P
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 = =2t 7I=2%

100pF 0 ohm 100pF
T Matching T Matching

Ver 1.0 (2014.12.12) 11/32 Page
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Hl
M

9. A3 ZZ(REFLOW PROFILE)

9.1 2= ¥Zs3HReflow) =AU

26007
200°C

preheat 130 ~ 180°C

160°C

100°C

peak temp 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 Zt 1 60 ~ 300 sec
QIFRE :340s5 C / Al ZH: 2t B Z|0H 5 sec
9.3 PCB TH AA [t
PCB HE m{EHE HAlSt QtE|LIS| HHE X|+ECt of2f JZ oA Ho{X|= 2zt 0|
0.1 mm O|& 2Zte 2 =zEE HEl2 MAECE

PCB Land Pad PCB Land Pad

Antenna
—_—

PCB Land Pad

y

[GND] [Signal]

[GND]

| | 9.0

9.2

Antenna Land

Antenna Land

Ver 1.0 (2014.12.12)
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10. =7 AL XA

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 1.28
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 1.28
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



ACS2450ICAMEB

11.1 28 Al
o= AdgxU L™=
PCT +121+5 C, RH=100%, 96 hr
o=zt -40:3 COIM 1AIZH W3] &
=< A2 HEjolM 3
AN = 43 &2 EH
S HIx N HF x
X2 x| -40+3 C, 120 hr Yx| 2SS oi=sjob ot
W=zt +85:3 C, RH 85%0IA 1412t #x| =
< AME2E HEjoAM SH-
N =12 N +85+3 C, RH 85%, 120 hr &X|
11.2 €354 , gds A
3= E3 BHE7|E
X U -40+3 C/min < +85+3 T/min
254 Al® CYCLE : 32 cycle
2E=HSAIZE 1 5 min OJ2F 2 ANE 5 43 8o EM
Pre Heating : 20045 C, 30~60 sec A8 ot=Esljof g
=PEke] Peak Heating : 2605 C, 30 sec Max
X715 = 13, SZAME = 38 HAl
11.3 7|AX A™
g= = A o™=
EOEA - 2 . 3
A ZFOh 1 10~500 Hz, 7S5 E : 10x9.8 MS(G)
Sweep time : 15 min, X.Y.Z each 5 times
- =2 : 152 cmOIN L5t XI2E 0|83te | AR 2 43 @2l £4
5| AIQLES 5 Zg atEsfor 3
i3 188| AR5t (6% 32) TAS TEHOF
~ X|2 : 12020 g SEtAE X2 AL
— HIE} : 232|E = MO
*2ES ¥ HSIAIR2 Ev B'd H'HSI0] AAIE A
11.4 MSL LEVEL Al™
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 &4
= x U H|2
_ +85+3 C, RH 85%, 168 hr &x| = N8 & 43 &to] EM
Soak Requirements o =1 Al ) _
Aging®10| Reflow 33| &A| TAS tHESjof &
14/32 Page
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11.5 M2 Al FLOW

HEE Al =M

ey

%%‘E} 18]
Aging
s s
A& : 5ea A= : 5ea AR : 5ea A=Z : 5ea A= : 5ea
PCT HesxE H&sSE = ZUSAIE
(2xt&£H) (2xt5d)
K24 x| = LISHAI 2
g3t 33
Aging
HHHHM (257“)
¥Aging : 2450 1A|12H WX
s Y HSINE2 2ES pcBol AESI0 A&
Ver 1.0 (2014.12.12)

15/32 Page



?partron

12. 7|9t &4

12,1 rEILt THE =&

=

QHEILt HEE
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
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12.3 LOT H= #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

NEPNLS

Input Mark Serial Month

4 MEB 0 5 K
®© @ 6 @ 6
@ QHeILt M gk
@ 2d 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

‘_==__.—-—‘_'_-—F "g’ Paste
Puwder i Powder h

—

Ag Paste
134 xf &
== VES] M Z AL At
S| POWDER SN
o & 2(Ag) =3 ofo|3=A | QUMEHA : TYP 10 #m
e 2(Ag) E3 olo[ZZY | 2AMFH : Min 10 #N(TYP 16~20 #m)

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

141 2= =4

2o cH|
A E2E -40 ~ +100 C
Ha=oe 40 ~ + 70 C
142 Ng 2=x2A
= 2 Ho
X2 .75 COlAM 24A|12F HASEt
AIR2T
2 +150 CTOIAM 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 A

15.1 Carrier/Reel At

=55 ME TEHXE HET| whdlg SEEHEA
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. [S16W064 |
PO 4.00£0.10 Fl 2.00 ?
g’c:c:@@@ﬁl@amcﬁc{)ﬁ# g
FL B 0D
Input Marking

“ (o o o of

e
: gl

=y

PACKING QUANTITY
5000 PCS / REEL

1.75 £0.10

E
| 10 |F |7.50+0.10
KO 1.30 #0.10 |t | 0.30+0.05
DO |1.55 +0.05 |w [16.00 +0.30

famer & Tl

Scale| NS ]Un1] e
9+3«] 2

Date 2008 .

Pralzcs oy [occeo oy |mrevsd

Rk Eat- T E &
EMET OO 1LTD

Ver 1.0 (2014.12.12)
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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 : TR
Lot No 05K
OPARTHON MSL Level 1

Ver 1.0 (2014.12.12) 21/32 Page
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15.2 Box AMY

= ., Material : SK/S/K-B

-—

Xl

4

| MSL Level 1
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CODE NO :

1 ACS2450I

TGy

Z
m
w

QUANTITY : 5000

A

LOT NO : 08K

&

MSL LEVEL 1

ﬁ? partron

FROM
PARTRON.CO.LTD
SEKWOO.DONG 22-6
HWASEONG - Sl
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 Bpu

Ver 1.0 (2014.12.12)
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16. 2|2 ¥=

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 PRCP-C001
Revised 05.04.03
FLOW CHART L0olzta| SHEdez|
| X H =
SRR [ o | 228 i ral st S . S S o4 AL bR S 7|2 e
ZH| | 233 MH|H zelEs = ZHalxo| | 7IsEe | EelEs 2| sHA e 27| a Apat
Mzt Q Ao =58 HAX=M Micrometer
A . 7 HEZ
e LA oxg ax Network 1070/LOT | C/sheet =
XS - ot f: _ -
aen | sy Mixer 28 ot e 28N | - | Yl
At x| Micrometer | 5/1007H
-2 oret HAXKIEM | OHLOT t = A 2 HAt LOT
X o od = H parameter - rod = =] -
O SToBR L EHE L agam | wx | qae oseeer| 2= T Galoulated carp | 7!
e T (==
’ 2l Visual 107H/LOT
SETTER 22| 0y M
Kb K| E A -
()| as ANz o= BHEM T ps/9 | cisheet
PROFILE =7 13/
25| = 240 Micrometer | 207H/LOT
A X = A .
Q CTQSE ol . Lwlc 1 Calipers 207H/LOT | C/sheet | H|7|
(=l 2o == 24 Ha
SIDET PATTERN S
= o
- AR B | xtoy A= xHod
AG e ol | oy Z A2 MAREM | o) _ X2 X| = A . ror
PASTE Q CTQZH™ screen S/,.ITIIA} Ax 121/ ax 1070/3Jig | c/sheet | ZHZHY
(UM R|Z=) o o)A
24 = ALEY
KN S
HAX = xteq - xtod
()| == | EE) BHEM T qax | pammeter | ongparey | 2A saza | O xpme
Belt speed &
24/32 Page




(1?partron

M= al /I He|HsS 712t a9 Z23
IT I =51
Issued |  04.04.06. ZXg|2BEHT
CHIP ANTENNA . PRCP-C001
Revised 05.04.03
FLOW CHART 20lnta| ZEaEM2
EXIR Y 33 p x5
zu| |22 guy | maEe A | EalFy|| vi2Ee | majgs | 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 CTQEH screen SNAP Az = 2z /3dig | T =
(U2 R| =) 2l fo0g
24X 2= XA X A azgH KFAH X E A
()] == | FE HUMEM | q5/n | Pammeter | oy | e SA | ®LEA Lot card | AIEY
==2Jig Belt speed = o =
AR 2 AR E A = Aot | =HAXIEN | 7|
i:l . == = == =} EA
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17. RASY YA

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 SHAALCIEN TR0 e tifapI0t Pagetal? Turst Rusport oo, AT G TEACY (o Tifwp e Pageiat?

WL BMANOTECH C0,LTD Tant Rarnci
MOUSIET ZHONGHU ROAD, WUXI, JANGSL, CHINA (TH1T4)
Taat 5t Daacrton.

Specrmenbs. 5G5S SampwiD  Descisien
o SHATEATIZM D01 Grey powsier

S35 Job Mo, SF14-028084 - EH Pk
[ wavn 1111 myhg = Q.0001%
Salian [ 21 ML = Mattcad Dobamtion Liril
Disbe of Surrche Fecwvd . 10 S 2084
Testng Putod : 10 54p 209 - 13 Sep 2014
Test Method Fiease reler 10 nest BOQHEL Bghis Drwclin 2011958
Tost Rt Flassn rober o et i
Tos M (1) W ¥ =t
Canchasion s e P ket i o b s, P ety of Lasd ) v © f s * 3
Marcory. Cadwian, Mol <o, Polomicated Setarols (PO )W 23 42013

(4] W retwsarice 0 B (S UM, Sabamnanion of Haxnaienst Chenmasm By Coitmites
Mebund sy Vs,
19 Ve ratamrica e 1 [ 000, sabamination, of PN 3nt IR0 Y by GO

it 201 USSEL Annes I recassng J00B6EC.

-1 s L MO A
Eanireuem i 0 mghy 3 [
Laad Pa) woe mly 2 N
Marcary g W mphy 2 ND
Hareaern Chramam [CHVT o mhy 2 ND

s o P o omghg - no

T,

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 - mkg 5 ND
R 1) Name of the person ng: Bob 7 g ng/Gary X
Pematromocphienyl her o S A 2) Name o the person in charge of tesiing: Jan ShifSummer JiniJessy Huang
Hexabromodiphenyl eter - mig 5 N E) ‘totally by frioning meshod aweording
Hepabromodphenyl ether . mg 5 (G and PRBAPEDES tost method exciuded)
Octabromediphenyl ether - mpg s no
Nenabromodipheny sther - mokg 5 no
Decabromodiphenyl sther - mkg 5 no
(1) The masdimum pemissibe fimit is quoted from directive 201 UGSELL Amnex Il
l PbCdHg o
Elementis ‘Acid digestion with

microwavel hotplate

Test Method : - With reference to US EPA Method 2052:1956, analysis was performed by ICP-OES.

WMetalic
material

rtera
Goncertration
Testtemis) ue  MDL oot ontn reaon | [ ]| P
sntmany (55) mpg 0 M oy Sy
1 egative
Beiling water
extraction
1y Al Fusion |
Halpgen Dry Ashing
2) Acd to dissalive Adding 15
Test Mathod - Wit refarenca 1 EN 14562: 2007, analyss was parformed by lon Chvomatograph ()
for color
Test lomis) s ML oor
Chiarine (C1) mgkg S ND
Bromine (B) mhg 3N

B0
WL A IR 8 st
Marsbaralthe SGS Groun (528 SA) Mermbearsi the 565 Grous (565 54)
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SGS SGS

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

Test Report No. SHAEC1417328401 Dsie 135ep2014  PageBof7
ATTACHMENTS ATTACHMENTS
Elements Testing Flow Chart Halogen Testing (oxygen bomb) Flow Chart
1) Name of the person who made testing: Star Wang/ Jan Shi 1) Name of the person whe made testing: Sislly Yin
2} Name of the person in charge of testing: Joff Zhang 2) Name of the person in charge of testing-Linds Li

Combustion in axygen bamb

Dissolved in an absorption
solution

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

DATA

Fittration

", i i ot s
bt

D e T S S
Ereer

e e CL O
e S Lo i
R e e o B e =

i)
S

e B e =

T, i (e

S Bl L T

: R

)
R e v e g ety g et ek

s
|+8. R G ERI RSN e RSETEs e

Marmbar at the S8 Groas (568 A

Marmarof the 808 Green (EBSEA)

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

Sample photo:

SHA14-173284.001

5G5S authenticate the photo on original report only

*** End of Report ==
b, Tor T n

2 ATt urass g s e i 1 e, ot et oo S s

e A
Kt e ity 8 SRS

20m
2 CRABIGAINE W 0m  HLE-OAES HBIEOE 8 g

Merber ol the SB% Grow (SGS SA)

e
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Parts Name DNF2010C
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

UL e T r— s e 20408, 17 Fagten

Test Report w. ressmicrorsamansaner Ioiwd Cut . 2014 0817 Pam2olt
041500 FL{ CTRONICS MATTRIALS CO_ 11D Lampie b v
143 Sephaean Sampie Detcrgion <A Pane
;,“‘ fiagitcn T M Pt Wi Wk
Mstwrishy WA
Upar Mesaty
he e o wie | mewm
aa2 (Fe TEN [ [}
553 Fibe Mo | ATAA1&-IIAET = o T 7 =
Proctuct Bars +AgPaie T iy -
L N i G 107 ‘e : e
iphaal et Para 3 % lln‘a.
Rucwiewd Dute. LM 0000 [r——— 'Q-l' . B
Towt Prricd o w T ety ) v M
liyre Tercteey e i ws
o b e ] =5 [ (1]
Toat et + Far fusfer getals. please reier 1 fulowng pages| Perposovpeeey L A [T
Mairandtnlant CT] s (5]
TE—— L] — L3
309 Kowwa Co Lid vy = T
ET) v s
-.J wj St e i 5
" [ Lol TEY [ [T}
Demcdpheny L L i [T}
deft ang | Chencal Lah MgE o T I o
| remesamany e ET) i T
ey e ey f [
v e =T v (o
rartaterniiiary aat ) [l [
et v s [
e . n [
Sy v i B
- T e T fp— Tom | waee ]
== T oy = T = =
= T mens | CET T =1 w |

SGS SGS

Test Report no Fespioinrcrsavasiszesst Issued Date - 2014.08.17 Page 3ot

Test Report ne. resotoinrcrsavastazess lssued Date: 2014.08 17 Page 4o
NOTE:  (1)ND. = Not detected (<MDL)

MDL = Method Detection Limit Flow Chart of Digestion
(#)- = No reguiation

gat 7 Positive = Detectable Cutting/Preparation
* = Qualiative analysis (o Unit)

matrix.

e
e o
s CrV1 coating: the in boiling: v
‘salution is equal or greater than 0.02 mg/kg with 50 cm2 samgle surface area. [ 1
R e R
P ori st i e i

for each sample matrix.

[

ICP-AES

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
T 25, WMo, Si HE Nb T HNO, KL HE
Snias IEC 62321} HNO:, HCI. KO, HBr
Others Any acid

G by pr
Section Chiet : Gisae Yi

Ver 1.0 (2014.12.12) 29/32 Page



?partron

SGS SGS

Test Report ke rocioi e Tumiis s Ikt D | S04 08,17 Fageiofd Test Report w. ros

AR STRAAALL 4T b G 3014 0817 Fagtnt

Flow Chart for Halogen Test
Flow Chart of Cr 5 PREFEDES Testing

| aenie oreaning uning 1T ]
PBEPBOES Py o e ]
[ i |[ e | [ o ot mior v
T ™ .
I [ — ][ Sooie e ursmons ]| [EST— ] | whm-:]«nmhm
MI W“-E'H:*v | ks st sokaion i the Sk o saba,
Althe R Witen Extractim 2
|
|

|
|
- |
- T Heusting to 30-33°C Drurhareybe s tasmbe ] T Lsnman
tor Erinasson fer Zotin Drevieprmrt P 1| .
Tt | [ —— ' ]

| (Comitrm. I Aty ow atrac bt wikatice uning bon Chegesatoge sphy.
3 _
= ‘

. =l Iy

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

Directive 2011/85/EU Annex II; recasiing 2002/35%EC.

Signed for and on behalf of
SGS-CSTC Ltd.

Test Report No. TSNEC1 301308502 Date: 26 Dec 2013 Page 1of T
YANTAI PARTRON ELECTRONICS CO.LTD

352#, MUXIN ROAD ECONOMIC, DEVELOPMENT ZONE MUPING YANTAI SHANDONG

CHINA

The following samplels) wasiwers submitted and identiied on behalf of the diients as < INK

SGES Job No. TP13-008510 - TJ

Mod! No. IR-270BK

Date of Sample Received: 23 Dec 2013

Testing Period 23 Dec 2013 - 26 Dec 2013

Test Requested ‘Selected test(z) s requasted by cient

TestMethod : Plazse refer io nest page(s).

Test Results : Plazse refer io nest page(s).

Conclusion - Based on the performed tesis on submitted samples, the results of Lead,

. Cadmium, Hexavalent chromium, Polybrominated biphenyis (PSB),
Polybrominated dighenyi ethers (PEDE) comply with the imits as set by RoHS

SGS

Test Report

Test Results

No. TSNEC1301308502 Date: 26 Dec 2013 Page 20f7

Test Part Description

SpecimenNo.  SGS5SamplelD  Descripfion
SNt TSN13-013085.002  biackink

Remarks :
(1) 1 mg/kg = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
{4) " = Net Reguiated

RoHS Directive 2011/65/EU

TestMethod : (1) With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.
(2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
(3) With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(4) With reference to IEC of Hexavalent
Method 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 mgky 2 ND
Wercury (Hg) 1000 mgky 2 ND
Hexavalent Chromium (Cr{VTj} 1000 mokg 2 ND
Sumof PEEs 1000 moikg - ND
Manobromabiphenyl - mgkg 5 ND
Dibromobiphenyi - mgkg 5 ND
Tribromabiphenyl - mgkg 5 ND
Tevabromobipheny! - mgkg 5 ND
Pentabromobiphenyi - mgkg 5 ND
Hexabromobiphenyi - mgkg 5 ND
Heptabromobiphenyl - mgkg 5 ND
Oauabromebiphenyl - mgkg 5 ND
Nonabromabiphenyl - mokg 5 ND
Decabromobiphenyl - mokg 5 ND
Sum of PBDES 1000 mgkg - ND
Menobromadiphenyl ether - mgkg 5 ND

53 Mansion Mo 41,The 58 Avenus TEDA.Tianiin Crina 300487
R T 40641 BEGER R preme

SGS

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

Halogen

Test ltemis) unt  MDL g0z
Chiorine (1) mgkg 50 ND
Bromine (Br) mgkg 50 MND
Element(s)

Test Msthod :  With reference to US EPA Method 3052:1996, analysis was performed by ICP-OES.

JTestitemis) Lnt MDL o2
Antimany (Sb) mgkg 10 ]

Result shown is of tha total weight of wet sample

Test Report No. TSNEC1201308502 Date: 26 Dec 2013 Page 3of 7
Test ltem(s) Uniit. MDL 002
Dibromedipheny ether - mglkg 5 ND
Tribromodiphenyl ether - mgkg 5 D
Tewabromodipheny! ether .. mg/kg 5 ND
Pentabromodipheny sther = makg 5 ND
Hexabromodiphenyl ether - mgikg 5 ND
Heptabromodiphenyl ether - mgikg 5 ND
Octabromodipheny! ether .. mg/kg 5 ND
Nonabromodipheny ether = mgkg 5 ND
Decabromediphenyl sther i makg 5 ND

TestMethod :  Wih reference to EN 14582 2007, analysis was performed by lon Chromatograph (IC)

Test Report

ATTACHMENTS

No. TSNEC1301308502 Date: 26 Dec 2013 Page4of 7

Cd/Pb/Hg/Cr* /PBBsEPEDES Flow Chart

1) Mane of the person who made testing Aaron Wangtlason Li ngel Yao

2) Hame of the petson in charge oftesting: Ciny YinRes Znu

3) Thes= samples were dissalued totally by pre-canditioning methad acearding to
bk o chan (57 and PEB9/PEDES test method excludzd)

Sarmplz Preparation

Ssmple Messurament

l PBICAHY l PBBSPBDES l [as

Azid digestion wih

Adding digastion agant

‘ Samale selvent ‘

microwaval hotkata putraction
Fitraion Concentrztion REsing iy
Diltion of extraction
solytion
Seluton Rasidue Fitatian and oH
I Fileatinn adjstent
1) Alkali Fusion ¢
Drs Ashing e
A A B g 1 5
dizsolve
calor cevelopment
oAt

ICP-DES/AAS

DATA

Ver 1.0 (2014.12.12)
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SGS

Test Report No. TSNEC1301308502 Date: 26 Dec 2013 Page 50f 7

ATTACHMENTS
Halogen Testing Flow Chart

1) Nams ofthe perzon who mate testing: Angel Yao
2) Harme o the person n charge of tssting Rex Zh

Sample cutfing/prep aration

Samplz measurement

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
=3 FRmERAL

SGS

Test Report No. TSMNEC1301308502 Date: 26 Dec 2013 Page 6of T

ATTACHMENTS
Elsmentary Testing Flow Chart

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

Sample cullingprepaiston
Semple measuremen
Arid digestion

ICP-QES/AAS

SGS

Test Report Ho. TSNEC1301308502 Date: 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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