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DESCRIPTION DFT |DATE |CHK |[DATE |APVD |DATE
DRAWN Alon | 2310715
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. MATERIAL FINISH UNIT SCALE PART NAME DWG NO.
Dreamer Tech Co. Limited " i ISHUET) el
_@_ = TOLERANCE D0~ 50 £02 500-1000 +0.9 APPROVED BY CHECKED BY DRAWN BY DATE PART NO REVISION
50~ 200 03 R=0S g
UNLESS NOTED 200~ 500 05 ANGULAR £3° Damon Alan 2015/03/23 DSA-00273 D




EXA N REVISIONS
REV DESCRIPTION DFT DATE | CHK DATE |APVD |DATE
C DRAWN Alan | emasee/s
D DRAWN Alan 2015/03/23
LTI ﬂ Q
] (] [0 ] n [
1 D§B-00178 Sink Rk#90%35.5 mm 1
2 DSC-00163 Fan 8025 4500RPM T 2BALL 1
3| DSF-00M7 Thermol Grease e T2~ 430 1
4 ISO-0001 Clip #10%35.3 mm 4
) ISZ-00012 Model name JESE 30%9,6%0,1 mm 1
6 DSY-00009 Fan Lokel model name 1
Vo MATERIAL FINISH UNIT SCALE PART NAME: DWG NO.
Dreamer Tech Co. Limited " i 1073
_@_ = TOLERANCE DO~ 50 £02 5001000 0.9 APPROVED BY CHECKED BY DRAWN BY DATE PART NIO. REVISION
UNLESS NOTED [ 0 5 B i Danon Alan 2015/03/23 DSA-00273 D




EXA N REVISIONS
REV DESCRIPTION DFT |DATE |CHK DATE |APVD | DATE
C DRAWN Alan | 2011/09/23
D DRAWN Alan | 2m13/11/6
D
87,00+0,8
LTI Jl ml | T ﬂ |l|
AN
,_\‘\'\\ 7////, 0
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L MATERIAL FINISH UNIT SCALE PART NAME: . DWG NO.
Dreamer Tech Co. Limited | al eosats | gy " 1 ISA-I0307 Sk
_@_ = TOLERANCE DO~ 50 02 50.0-1000 09 APPROVED BY CHECKED BY DRAWN BY DATE PART NI REVISION
UNLESS NOTED [ 0 5 B i Alan Alan 2013/11/06 DSB-00178 D
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REV DESCRIPTION DFT DATE CHK DATE |[APVD |DATE
A DRAWN Man | awmsn
B
A
%ﬁ PCREHRE
i
A SECTION A—A @
B
PR %ﬂ i
I w
-
Do MATERIAL FINISH UNIT SCALE PART NAME: DWG NO.
Dreamer Tech Co. Limited " 1 IA-073 g
_@_ = TOLERANCE Do~ 50 02 500-1000 09 APPROVED BY CHECKED BY DRAWN BY DATE PART N, REVISION
UNLESS NOTED [ 0 5 B i Danon Alan 2011/05/13 DSO-00011 A




ERNWE REVISIONS
REV DESCRIPTION DFT |DATE |[CHK |DATE |APVD |DATE
A DRAWN Alan 2013/11/06
p3Y,
-
d
-
v MATERIAL FINISH UNIT SCALE PART NAME: DWG NO.
Dreamer Tech Co. Limited | crese 7762 " 1 ISA-IGI7  Grease
_@_ = TOLERANCE DO~ 50 02 50.0-1000 09 APPROVED BY CHECKED BY DRAWN BY DATE PART NI REVISION
5.0~ 200 0.3 R=05 ~
UNLESS NOTED 200~ 500 £05 ANGULAR 43" Alan Alan 2013/11/06 DSF-00047 A
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REVISIONS

REV DESCRIPTION DFT |DATE |CHK DATE |APVD | DATE
C DRAWN Alan  |2013/08/15
D DRAWN Alan  |2013/10/15
BEPBTRE
IE oy g
L
72,00+0,2
75,0010,2
E
FE KRR R RV ETE
XX XX s RIEPBTRE
il 42500RPM
2Ball
IR
xR s BHEN ] [ 3
2 DSC-00163 Fan 4500RPM TENLN |
] DSZ-00012 Wodel nare THE 30%9,6%0.1mm 1
Vo MATERIAL FINISH UNIT SCALE PART NAME: DWG NO.
Dreamer Tech Co, Limited PBT me " 1 10273 Fean+R54E
_@_ = TOLERANCE DO~ 50 £02 50.0~1000 0.9 APPROVED BY CHECKED BY DRAWN BY DATE PART NI REVISION
UNLESS NOTED [ 0 5 B i Damon Alan 2013/10/15 Fan+ D




Power Logic

Engineering Department

Data Sheet - DC Brushless Fan

Model No.:

PLA08025B12HH-1-LV-A007

Sample Attached:

pcs

Safety Approvals:

TUV, UL, CE (See the attachments)

SPECIFICATION

Item

Dimension
Bearing Type
Rated Volt

Operating Voltage
Start-up Voltage
Rated Current
Power Consumption
Rated Speed (PWM)

Rated Speed (FG)

Max. Air Flow
Max. Static Air Pressure
Noise Level

Motor Protection

Other Features

Connection Lead Type

Life Expectancy

Net Weight

C
S
—

Volt
Volt
Volt
Amp
Watt
RPM

RPM

CFM
mm-H,0
dBA

Tacho Signal
Auto-restart
Thermal Control
PWM Control

VR Control

RD signal Control

Build-in LED
Lead Wire
Housing
Hours

Gram

Specification

See dimensions drawing

2 ball
12.0

6.0~13.8
6.0(0On/Off)
0.50(0.60Max)
7.20(Max)
1500+300~4500+10%

4500+10%

57.18
6.90
45.00(Max)

Reversed Polarity

Yes
Yes
No
Yes
No

No

300mm UL1061AWG26

2.54
110000

68g/pcs (w/o0 Connector)

Condition

Nominal(25°C)

At rated Volt (25°C)
At rated Volt (25°C)
At rated Volt (257C)

At rated Volt (257C)

At zero static pressure
At zero air flow

At rated Speed

Alternative
40°C(L10)
Ref
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Power Logic

Engineering Department

Notes

P/N Description
Example: PLA08025S12HH-1-LV-A000

PL A 08025 S 12 M X-XX XXXX
@ ©) ® @ ® ® @
@ Corp. Mark PL: Power Logic
(@ Product type:  A: Axial Fan  B: Blower Fan D: Dish Fan P: Pump(Water Pump)
(3 Product Size
02506: 25*25*06mm 02510: 25*25*10mm 03010: 30*30*10mm
03828: 38*38*28mm 04007: 40*40*07mm 04010: 40*40*10mm
04015: 40*40*15mm 04020: 40*40*20mm 04028: 40*40*28mm
04056: 40*40*56mm 04510: 45*45*10mm_ 05010: 50*50*10mm_
05012: 50*50*12.5mm_ 05015: 50*50*15mm_ 05020: 50*50*20mm
06010: 60*60*10mm 05015: 50*50*15mm ®50*10mm_
®55*10mm 06015: 60*60*15mm
06020: 60*60*20mm 06025: 60*60*25mm 07015: 70*70*15mm_
07018: 70*70*18mm 07020: 70*70*20mm 07025: 70*70*25mm
07530: 75*75*30mm_ 08015: 80*80*15mm_ 08020: 80*80*20mm_
08025: 80*80*25mm__ 08038: 80*80*38mm_ 09225: 92*92*25mm
09237: 92*92*37mm_ 09238: 92*92*38mm ®95*25.5mm_
10025: 100*100*25mm 10478: ®104*78mm 12025: 120*120*25mm
12032: 120*120*32mm 12038: 120*120*38mm
Dish Fan
08040: 80*40mm 08108: 80*108mm 09040: 90*40mm
09108: 90*108mm 11137: 110*137mm 11142: 110*142.5mm_
11144: 110*144mm 11151: 110*151mm 12145: 120*145mm
Pump(Water Pump): 08065: 80*65mm
04540: 45*40mm_ 08567 85*67mm
08765: 87*65mm
@ Bearing Type S: Sleeve Bearing (NDB) B: 2 Balls Bearing S: Long-Life Bearing(Label)
D: 1Ball 1Sleeve Bearing  S: Hydro Bearing(Label) ...
(5) Rated Voltage 03: 3.3Vpe 20: 20Vpc 120: 120Vac
% 5Voe 2i 24Vpc 230: 230Vjc
07: 7.2Vpc 48: 48Vpe L
12: 12V 53: 53Vpc
(®) Rotate Speed LL: Extra Low Speed H: High Speed
L: Low Speed HH: Extra High Speed
M: Medium Speed ...
(@) safety Mark 123 4 LLV.
Model Mark ~ A000 A010

wx (1) to (7) are safety model number. ****

wk (8) Serial NO. *rr
**** Rotate speed upon customer’s request. ****

**** | ead wire length and connector upon customer’s request. ****
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Power Logic

Engineering Department

Notes

1. Characterlstlcs Definition:

Rated current, rated speed and rated input power shall reach bottom line of specification after 3 minutes continuous
rotation at rated voltage and reach standard specification after 5 minutes continuous at rated volt.

Starting voltage is the least voltage that enables to start the fan by sudden power on.
Operating temperature at -10°C ~+70°C . Storage temperature at -30°C~+85C.
At room temperature for 30minutes after the test
Environment humidity at 10%(RH) 45°C for 24 hours & 98% (RH) 45°C for 24 hours.
Insulation resistance at least 10MQ at 500VDC between frame and both lead wires.
Dielectric strength withstands 500VAC 1 minute 1mA between housing and both lead wires.
Life expectance (MTTF) continuous operation at rated voltage and normal temperature & humidity.
Connector will not be any broken at 1Kg for 15 seconds per piece.
Lock test at least 72 hours. Fans work in normally after locked released.
2. Acoustic Sound Level Test Descriptions:

At rated voltage in sound proof room background noise: testing criteria correspondent to 1ISO7779

DC Fan

Microphone
Free Air <—— - L - <—— AirFlow Aim to center of the fan
>

iMm

>l
i

3. Others

We, Power Logic, will not guarantee the products if the applications of our products are exceeded the limitation which is
specified on this specification.
In case of changes of the specification specified on this document. A written notice is requested in advance.

Please do not touch the impeller with the pressure and never bring the fan with lead wire. The bearing and lead wire may
be damaged.
No guarantee on the products against the safety problem or failure caused by powder dust, drop of water or insect.

If there is any data or related documentation different from this data sheet. This data sheet is the principle reference.
Please do not use the fan in the environment of corrosive gas or liquid or any detrimental gas.

Please do not store the fan in the environment of high/low temperature, high humidity or detrimental gas. Please store
within six months, every six months, shall be a leakage of electric current to the fan, even though the fan is stored in room
temperature.

During the installation of the fan, please pay substantial attention to possible notice caused by resonance vibration and
shock.

It is very important to notify that avoid to drop from 0.6 meter height when in any movement or operation, it will impact
the balance of blade. Especially ball bearing structure is avoided to drop down.

The torque of the screw which locked the frame should not exceed 4Kg/f.

All of test instruments should contact smoothly on the ground otherwise will cause fan interference or damage.

Please be careful that revolution signal lead wire shall not have any voltage directly applied. It should damage inner
circuit.
Noise:Static listen at three sides,there is not any sound except the cutting wind sound.

Not all fans are provided with the lock rotor protection feature, If you impair the rotation of the impeller for the fans that
do not have this function,the performance of those fans will lead to failure.

It is important to consider safety when testing the fans. A suitable fan guard should be fitted to the fan to guard against
any potential for personal injury.

Except where specifically stated,all tests are carried out at relative(ambient)temperature and humidity conditions of
25°C,65%.The test value is only for fan performance itself.

Be certain to connect an”’over 4.7UF” capacitor to the fan externally when the application calls for using multiple fans in
parallel, to avoid any unstable power.
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Power Logic

Engineering Department

Notes

4. Major Material List

item Major Component Material & Specification Grade UL NO. Remark
1 Fan Frame PBT 94V-0 E59481 8025 M frame
2 Fan blade PBT 94V-0 E59481 8025 D blade
3 Shaft Stainless steel (SUS420F /SUS420J2)
4 Bearing 2 ball bearing
5 Rubber magnet Strontium ferrite E202461
6 Silicon steel strip (H23)
. L E229423
7 Svr;?g;eled copper E)A%TTBS gcofr?;mflcatlon 2UEW/2U | E225143
) ) EW-F E196473
E317342
3 Printed Circuit Wiring printed single layer 94V-0 E317642
Board board E78022
. Polyvinyl Chloride enameled E170689
9 Lead wires copper wires 94V-0 E204204
10 | Label PET
11 Connector housing 2.54 94V-0

12 Label

White polyester

5. The Criteria of Content of Above Mentioned Material As Below:

Seq. Material / Substance Standard Reference Content Criteria
1 Pb RoHS < 1000ppm
2 Hg RoHS < 1000ppm
3 Cd RoHS < 100ppm
4 Cr VI RoHS < 1000ppm
5 PBB RoHS < 1000ppm
6 PBDE RoHS < 1000ppm
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Power Logic

Engineering Department

Notes

6. Frequency Generator (FG) Signal:

Qutput Circuit - Open Collector Mode

Vre
Ic
R
Motor Driver.
FG Sgnal
Specification:
Vee=+13.8Vimax
IC:10mA(maX)
Vee(saty=0-5Vimax
[=(Vee-Vee)/R = 10mMA
Output signal Waveform
VEs | s
T e
‘ Running Locked Running
Blade Locked
OR
L2 | T8 1M T1=T2=T3=T4=1/4TS
TS
N=R.P.M.

TS=[60/N(sec)] * 4 Poles
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Power Logic

Engineering Department

Notes

7.PWM Control Signal:

-------------- High Signal; 2.8¥DC Min

-------------- Low Signal; 0.8VDC Max

Ta

'y
¥

Duty Cycle= TTG" | 00(%)

i B
ol ol

- The Frequency for control signal of the fan shall be able to accept a 21KHz~28KHz.
- The preferred operating frequency for the fan is 25KHz.

PWM control lead wire input impedance:

5:0.5VDC
= 10K~1M

\ 4"—é PWM SIGNAL WIRE

= 20K

=
=

PWM Control Curve:

Speed (rpm) v.s. Duty cycle Current (mA) v.s. Duty cycle

5000. 0 400. 00
e 350. 00
4000. 0 / 300. 00 //'
. 250. 00
3000. 0 y.a

/ 200. 00 A
2000.0 | — 150. 00

100. 00 | —

1000. 0 50. 00
0.00 L L

0 20 40 60 80 100

0.0
0 20 40 60 80 100

PWM Control signal
Duty Cycle 0~37% 100%

disconnected

Speed(RPM) 4500+10% 1500%£300 4500+10%

Current (mA) 600Max 100(Ref) 600Max
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Power Logic

Engineering Department

Notes
8. PQ Curve:
8
@)
N
+
=
£
4
()
| -
>
9]
wn
[
| .
o
= 2
<

0 15 30

Air Flow I::>

Test Condition:
Input Voltage: Operation Voltage
+ Temperature: Room temperature
Humidity: 65%RH

45 60

CFM
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Power Logic

Product MTTF Report

Power Logic Tech.(Dong Guan) Inc.
DC FAN LIFE EXPERIMENT REPORT

EXperiment Name:70°C Accelerative Aglng Test Model PLA08025B12HH-1-LV Sampl'ng Q'ty 56DCS
RequiredTest Date for Test Beginnin Date for Test Failure|Current Total Test
Time(Hrs) g g Termination (PCS) Time (Hrs)
5568 2006.8.5 2007.3.25 0 5568

According to the equation for Weibull distribution,
MTTF=7*L10

And we rely on a zero failure Weibull test strategy and accelerated testing technique,to determine
the total test time(t) for verifying the above life estimation by the equations,

t :1.036*MTTF*[(Br;C)+n]0.91+AF
(Ar :2(Ts—Tu)/10)

where,(B,.;) is Poisson distribution factor with the failure number of equal to 0 and the decimal

confidence level of equal to 90%.

Stress/elevated Poisson Required Actual test
Temperature Unstress Acceleration Quantity of | .. o il testtime timl:a with Verified MTTE Verified L10
Ts(C) Temperature Factor (Ag) Test Devices| | e 0| With zero sero failure | 40°C (Hrs) 40°C
(Actual Test Tu('C) n(pcs) B failure (Hrs) (Hrs)
Temperature) ne t(Hrs)
70 40 8 56 2.3026] 5568 5568 784624 112089
Poisson Number of Failure
Distribution
Factor 0 1 2 3 4 5 6 7 8 9 10
90% 23026 [3.8897] 5.3223 6.6808 7.9936 | 9.2747 10.532 11.77 | 12,994 | 14.206 | 15.406
Temperature | Accelerati .
900000
for MTTE | on |Estimated MTTF| EStimated
o L10 800000 786274
Estimation Factor (Hrs) (Hrs) 700000 N
(C) Ar 600000 \\
500000 N
40C 8.00 784624 112089 400000 9231
50°C 4.00 392312 56045 | 00 AT
O 200000 6156 13829098678
55C 2.83 277561 39652 100000 .
. R —e39650 e 28090 e i35
60C 2.00 196156 28022 . O
o = e 50 55 60 65C 70T
65C 1.41 138290 19756 | £
70°C 1.00 98078 14011 Temperature
Fan permission criteria for the measurement after test:
1.For current,the allowable descrease is less than 15%. Evaluate
2.For speed,the allowable descrease is less than 15%. .
— ccept Reject
3.For noise,the limit is less than spec.(max.).+3dB \ WA coep = J

Approved: George Fan Audit: Skying Liu

Page 10

Inspection: Hu Dong gin



Power Logic

TUV - Certificate
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Power Logic

TUV - Certificate
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Power Logic

TUV - Certificate
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Power Logic

UL - Certificate

(1), PLADSOZO0X)12(Y), PLE2(XK L2 (), PLAGS0 200X )240v), PLE 2012400, PLADED2S(X)120%)-1, PLEO(X)12(Y)-1, PLADSO2S(X) 24(\)-1, PLEO(X 124
(-1, whare (£) may be 5, B or D, (%) may be HH, H, M ar L, (U) riay be H, M oar L, (W) may be M oar L

Models PLA12038(X 1 2(U), PLL3(XI12(U), PLA1Z038(X)24(U), PL13(X]24(U), PLA1Z033(X)48(2), PLL3(X 48 2], PLAOZS06(R )OS, FL2S(B)0S
(1), PLAOZS0E(B)1Z (U, PL2S(BI127 1), PLADSOZS(X)12(Y)-2, PLEOrK 120 2, PLAOSOZS(XI12()-4, PLAOIK)120Y)-4, PLAD4710(X 1051, PLV4(K)
0S[U), PLADS47L00]120%), PLW4)120Y), where () may be S, B or D, (B) may be B or D, (¥) may be HH, H, M ar L, (W) may beH, MoarL, (2)
rmay be H or M,

Models PLAOS025(X)12HH, PLE0 (X1 2HH, PLAL2038( )1 2HH, PLL3(KX )L 2HH, PLAL 203803 J1ZHH PWH, PLL3(:)12HH-PWH, PLAOS020 (X 11 2(),
PLEZ()12(Y), PLAOSO20(X)24(%), PL&2(X)240Y), PLADGD2S(X)112(7), PLAS(X12(Y), PLADSOZS(X)2407), PLES] %)2407), PLADS233(% )1 2(U), PL93
(RIL2(L), PLADS238(%)24(1), PLI3(:)24 (L), PLBOTS30( X )1 20v), PLO7S30(X)12(Y), PLBO7S300%)24(0), PLOTS300 )124(7), PLADSOLZ (X)12(),
PLEZ[3)12(Y), PLAIZ025(3)120%)-2, PL12(X)12()-2, PLALZ0ZS(X)12()-4, PL12(3)120v)-4, PLADZ010(X)12(U), PL30CX)12 (U], PLAD3010X)0S
[, PL30(=I0S(U) series, where (X)) rmay be 5, B or D, () may be HH, H, M or L, (U) may be H, M or L; Models CFL25255H12E, PLIZ025512WH-
K.

Models PLAC40L0(XI05(7)-1, PLAO(E) 050V 1, PLAG 01002112071, PLADCK112(7)-1, PLACDL0(:)240v)-1, PLADEKIZ4( - 1, PLAD40 100 %2 4HH- 2,
PLAO(H ) Z4HH- 2, PLADSD 200 % 1L 207 1, PLA2( )1 20v)-1, PLADSOL0(X 120031, PLS0(X)1 20U, PLAOSOLS()12H, PLS1(XI1ZH, PLADSOLS (X 1Z4H,
PLS10#)24H, PLADT025( X)12ZHH, PL70(X)12HH, PLADSO200X)124H, PLE2(5)2 4H, PLADSO2S(X)24HH, PLEO(X )2 4HH, PLADS02S(:)2 4H-1, PLEO(X)
24H-1, PLAOS0ZS(X124HH-1, PLBOCK)Z 4HH-1, PLAOSZ2 250X 12(1)-2, PL92( 1120 U)-2, PLAOS225( % 124(U)-2, PLI20X)124{ U)-2, PLADS238(X) 48[ 1),
PLIZ (214807, PLD11142(X112M-1, PL1114 203112 M-1, PLOL114 20 X)12M, PL11142(% 1 2M, PLD11144(%112M, PLL1144(%112M, PLAGO 102124 (Y],
PL40(% 12407, where (%) may be &, B or [, () may be HH, H, M or L, (Ul may beH, M or L

Models PLAOS 0L0CK I0S(Y)-2, PL4OCK)OS0-2, PLAD4O100KIL20Y)-2, PL40CK L 20%)-2, PLAO40L0(X)1 2LL, PL40CKI12LL, PLADTO1SC % 124HH-1, PLTL
(¥)24HH-1, PLAOTOISC X124 HH, PL71(3)24HH, PLADS22S()12(0-1, PL20X112(LU1)-1, PLADZ250 3124 (L1)-1, PLI2(X124CL)-1. w here (%) rmay be 5,
Boar 0, (7)) may be HH, HL M oor L, (U) ay be H, M oor L

Models PLADZS100(:)I05(1U), PL2O(X)05(U), PLAD2S10(:)12(U), PL200)12(1), PLBDZ010(:)05(1), PLO3010X)0S (U], PLEO30100X)12(L), PLOZ010
(®I12(L), PLEOS01S(%)0S(U), PLOSDLS(X)05(U), PLBOSOLS )1 201, PLOS01S(X 1 2(1U), PLADS225(: 112()-3, PLI2(X)12(¥)-3, PLADD225 ()12
(U)-4, PL92(3)12(U -4, PLADS2ZS(3 )24 (v)-3, PLS2(%)2407)-3, PLALOOZS(X)12(v), PLI0(KI1 20%), PLALD0ZS(RI120v) 4, PLIO(K L 207)-4, PLALD0ZS
(12407, PLIOCS 12407, PLADSDZS( 1480%), PLES(148(7), where () ray be 5, B or O, () may be HH, H, Moor L, (U) rray be H, M oar L

Models PLADS02S(X] 12HH-1-LY, PLE0K) 12HH-1-LW, PLAL2025( %) 12HH-LW, PL12(X] 12HH-LW, PLPOS7ESM12MC, PLETESM12MC,
PLPOST7ESM12LC, PLE7ESMI1ZLC, PLPOSSETH12MS, PLESA7M12MS, PLPOSSETHN12LS, PLESATN1ZLS where (X) may be 5, B or D,

Models PLADS 0100 1 2071~ 3, PLAO(X) 1203, PLAODT 015 (% 105(), PL7A(X I0S(L), PLADS 01002 112012, PLSO(X11207)-2, PLADEOL0(X)05( L, PLEL
(39050 L), PLADS 020312401, PL4 203 24 (7], PLADS0ZS( 14800}, PLEOM X4 EL Y, PLAOSOLO(X 05012, PLSO(X)0S(Y)-2, where (%) may be 5, B or
D, () ray be HH, H, Mor L, (U rnay be H, Moor L

Models PLBOSOLS (41 2HH-1, PLOSOLS % 1 2HH-1, PLADSOL00 X 112 (7)-4, PLSO(%I1207)-4, PLBOSOLO(X)I12(0 -3, PLSO( X)L 20U 3, PLAOSO3S( X1 2
{13, PLE3(®IL2(U), PLADS03S(3)12LL, PLEZ(XILELL, PLAOSD20(4)1 ZHH, PLEZ(XILZHH, where (%) ray be S, B or O, () may be HH, H, Mor L, (1)
rmay be H, Mar L

http://database.ul. com/cgi-bin/XY V/template/LISEX T/1FR AME/showpag e html 'name... 2012/8/24
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Power Logic

UL - Certificate
GPWV2.E192307 - Fans, Electric - Component FB2H &3 H

Models PLBO7018X12(U)-1, PLO7018X12(U)-1, PLAO7015X12(Y)-1, PL71X12(Y)-1, where (X} may be S, B or D, (Y) may be HH, H, M or L, (U) may
be H, M or L.

Models PLEOS010{X)12(Y), PLOSO10{X)12(Y), PLADS810{X)12(Y), PLV&(X)12(Y), PLAD9225(X)12(¥)-5, PLO2(X)12(Y)-5, where (X) may be S, B or
D, (Y) may be HH, H, M or L.

Models PLAO4010X12EL, PL40X12EL, PLAO922 5( X)12H, PLO2(X)12H, PLAO4020(X)05(Y)-1, PL42(X)05(¥)-1, PLAOG015( X)05(Y)-1, PL6O(X)05(¥)-1,
where (X} may be S, B or D, (¥) may be HH, H, M or L.

Models PLAD7020(X)12(A), PL92(X)48(A), PLB12032(X)12(B), PLB12032(X)24(B),PL12(X)48(A), PLE1(X)12HH, PLDO9225(X)12(A), PLADD238(X)
12(A)-1, PLE10478(X)12(A), PLDOS010(X)12(A), PLADBO25(X)05(B)-1, PLA12025{X)24H, , PLAOBO15(X)12HH, PLA09225(X)48(A), PLA12025(X)
48(A) series, where (A) may be HH, H, Mor L, (B) may be H, Mor L, (X) may be 5, D or B.

Models PLAD4028(X)12(Y), PLAO4028(X)24(Y), PLAD4028(X)12H, PLAO4028(X)24H, PLA12025(X)24HH series, where (X) may S, B or D, (Y) may
be Lor M,

Models PLADSO10(X)24(Y), PLBOSO15(X)12(Y), PLBOS710(X)12(Y), PLDO6010(X)12(Y), PLADOG0Z5(X)12VH, PLAOBO38(X)48(Y), PLBO9523(X)12(Y)
series, where (X) may be S, Dor B, (Y) may be L, M, Hor HH.

Models PLADSO38(X)24(Y), PLADS238(X)24(Y)-1, PLADS238(X)48(Y)-1, PLBOSS33B12(2Z), PLBOS533B24(Y), PLAL2032(X)12(Z), PLAL2032(X)24
(Z), PLA12032(X)48(2Z) serles, where (X) may be 5, Bor D, (Y) may be H, Mor L, (Z) may be HH, H, Mor L.

Models PLAQS010{X)12HH series, where (X) may be S, Dor B.

Models PLAO4015(X)05(U), PLAD4015({X)12(U), PLAO4015(X)24(V), PLAO5015(X)05(U), PLADS020(X)05(U), PLAOS020(X)12(U), PLDOS0O10(X)12
(U}, PLAOS010(X)05(U), PLADSO10{X)12(U), PLBO7010(X}12(U), PLA12540(X)14(V), PLA12038(X)12(W)-1, PLA12038(X)24(V)-1 series, where (U)
may be L, M, Hor HH, (V) may be L, M or H, (W) may be L or M, {X) may be 5, D or B.

Models PLAOZ506(X)03(U), PLAD4007({X)03(U), PLAD40O7(X)05(U), PLAO4007(X)12( U}, PLAO4010(X)03(U)-C, PLAD4010({X)12VH, PLBO4010(X)03
(2), PLBO4010(X)05(W), PLBO4010{ X)12(W), PLBO4010{X)24(W), PLAO4020(X)03({U}-B, PLAD4028B12HH, PLAOG03BB12(Y), PLAOB020{X)24HH,
PLBOBO20(X)05(U), PLBO8020{X)12(W), PLBO8020{X)24(W), PLAOBO25({X)05(T)-3, PLAOBO25(X)12L-3, PLAOBO25(X)24(W)-3, PLAOBO25(X)48({W)-
3, PLBO7525(X)12(W), PLAD9215(X)05(T), PLAD9215{X)12(U), PLAO9215(X)24(U), PLA12025(X)24VH, PLBO9733B12(V), PLBO9733B24(V),
PLAL14025(X)12(V), PLAL4025(X)24{V), PLA12038B48(U)-1 serles, where (X) may be S, B or D, (T) may be L or M, (U) may be L, M, H, (V) may
be LL, L, Mor H, (W) may be L, H, M or HH, (Y) may be LL, L, M, H or HH, {Z) may be LL, M, H, HH.

Models PLA17251B12(T), PLA17251B24(U), PLA17251B48(U), PLAO7010X05(T), PLAO7010X12(U), PLBO7010X05(W), PLAO4056B12{U) series,
where X may be S, Bor D, (T) maybe L, MorH , (U) may be L, M, Hor HH, {W) may be L, M.

Models PLAD3820X12(T), PLAO3B20X24(T), PLAO3B28B12(T), PLAO3B28B24{U), PLADG025X05(T), PLBO7222X12(T), PLA13525X05(U),
PLA13525X12(T), PLA13525X24(T), PLA14025X05(W) series, where X may be S, Bor D, (T) may be L, M, H or HH, (U) may be L, M or H, (W) may
be LL, L, M.

Models PLEO5020X12(T), PLEO7020X05(U), PLBO7020X12(U), PLADBO25B12(W)-5, PLAOB025B24(W)-5, PLAOBD2 5B48(W)-5, PLAO9225B12{W)-6,
PLA09225B24(W)-6, PLAO9225B48(W)-6, PLA12025612(U)-1, PLA12025B24(U)-1, PLA12025648(U)-1 series, where X may be 5, B or D, (T) may
be L, M, H, HH ar VH, (U} may be L, M, H or HH, (W) may be L, M or H.

Models PLBOS020(X)24(Y), PLBO8020(X)12(Z), PLADBO10({X)24(R) series, where (X) may be S, B or D, (Y) may be HH, H, M, L or LL, (Z) may be
HH, H, Mor L, (R) may be H, Mor L.

Models PLD10010X12L, PLD10010X12M, PLD10010X12H, PLD10010X12HH, PLAD4020X12VH, PLAOG02SX0SL, PLADGO2SX0SM, PLAOGO2SXO0SH,
PLADEO2SX05HH, PLAO7025B12VH, PLAO9225X12HH-A, Where (X) may be 5, Bor D.

Model PLDO9210(X)12(T) series, where (X) may be S, B or D; (T) may be L, M, H or HH.
Model PLBO7222(X)24(Y)(Z) series, where (X) may be 5, B or D;(Y) may be L, M , H or HH; (Z) may be -1, -3, -A, -B, -C or blank.

Models PLBO6625(X)12(X}(Z), PLBO7016(X)12(Y)(Z), PLDLO015(X)12(¥1)(Z), where (X) may be S, B or D; (¥) may be HH, H, M, L; (Y1) may be
H, MorL; (Z) may be -1, -3, -A, =B, -C or blank.

Models PLDOS010(X)24(Y)(2Z), PLB11020(X)12(Y)(Z), where (X) may be 5, B or D, (Y) may be HH, H, M, L, (Z) may be -1, -3, -A, -B, -C or blank.
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Test Report

No. CANEC1418365401 Date: 13 Nov 2014 Page 1 of 6

DONGGUAN HUACHANG ALUMINUM CO., LTD.
YUWU INDUSTRY AREA DONGCHENG DONGGUAN GUANGDONG

CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : Aluminum Alloy

SGS Job No. :

Date of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

Signed for and on behalf of
SGS-CSTC Ltd.

CP14-059122 - SZ

07 Nov 2014

07 Nov 2014 - 13 Nov 2014

Selected test(s) as requested by client.

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

Based on the performed tests on submitted sample(s), the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) comply with the limits as set by RoHS
Directive 2011/65/EU Annex ll; recasting 2002/95/EC.

Yan Lee
Approved Signatory

Member of the SGS Group (SGS SA)



Test Report No. CANEC1418365401 Date: 13 Nov 2014 Page 2 of 6

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SN1 CAN14-183654.001 Silvery metal

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  (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 62321:2008, determination of Hexavalent Chromium by spot test /
Colorimetric Method using UV-Vis.
(5)With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS.

Test Iltem(s) Limit Unit MDL 001.
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1,000 mg/kg 2 ND
Mercury (Hg) 1,000 mg/kg 2 ND
Hexavalent Chromium (CrVI) - - & Negative
Sum of PBBs 1,000 mg/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mg/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mg/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1,000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND

Member of the SGS Group (SGS SA)



Test Report No. CANEC1418365401 Date: 13 Nov 2014 Page 3 of 6

Test Item(s) Limit Unit MDL 001.
Dibromodipheny! ether - mg/kg 5 ND
Tribromodiphenyl ether - mg/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND
Pentabromodiphenyl ether - mg/kg 5 ND
Hexabromodiphenyl ether - mg/kg 5 ND
Heptabromodiphenyl ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mg/kg 5 ND
Decabromodiphenyl ether - mg/kg 5 ND
Notes :

(1) The maximum permissible limit is quoted from the directive 2011/65/EU, Annex Il

(2)oSpot-test:

Negative = Absence of CrVI coating, Positive = Presence of CrVI coating;

(The tested sample should be further verified by boiling-water-extraction method if the spot test result is
Negative or cannot be confirmed.)

©Boiling-water-extraction:

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Information on storage conditions and production date of the tested sample is unavailable and thus results
of Cr(VI) represent status of the sample at the time of testing.

PFOS (Perfluorooctane Sulfonates)

Test Method :  With reference to US EPA 3550C: 2007, analysis was performed by HPLC-MS.

Test ltem(s) Unit MDL 001
Perfluorooctane Sulfonates (PFOS) and related mg/kg 10 ND

Acid,Metal Salt and Amide

Notes :
For reference: commission regulation (EU) No 757/2010 amending regulation (EC) No 850/2004:
(1) For the purposes of this entry, Article 4(1) (b) shall apply to concentrations of PFOS equal to or below
10 mg/kg (0,001 % by weight) when it occurs in substances or in preparations.
(2) For the purposes of this entry, Article 4(1) (b) shall apply to concentrations of PFOS in semi-finished
products or articles, or parts thereof, if the concentration of PFOS is lower than 0,1 % by weight
calculated with reference to the mass of structurally or micro-structurally distinct parts that contain PFOS
or, for textiles or other coated materials, if the amount of PFOS is lower than 1ug /m2 of the coated
material.

Member of the SGS Group (SGS SA)



Test Report

ATTACHMENTS

No. CANEC1418365401

RoHS Testing Flow Chart
1) Name of the person who made testing: Bruce Xiao / Sunny Hu
2) Name of the person in charge of testing: Bella Wang / Cutey Yu

3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cré* and PBBs/PBDEs test method excluded).

Sample Preparation

y

Sample Measurement

Date: 13 Nov 2014

Pb/Cd/Hg
y

y

PBBs/PBDEs

Acid digestion with
microwave/ hotplate

Sample solvent
extraction

Cré+

A 4

Nonmetallic

A 4

A 4

material

Filtration

Concentration/
Dilution of extraction

v

Adding digestion

Positive

A 4

Metallic
material

solution reagent
* * * Negative
Solution Residue v Heating to
Filtrati 90~95°C for Boiling water
Hiration extraction extraction
T v 1
1) Alkali Fusion / N
; A Filtration and Adding 1.5-
Dry Ashing : g,
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- i
4 A diphenylcarbazide
ICP-OES/AAS DATA for color A red color
development indicates the
presence of Cré*, If
¢ necessary, confirm
¥ UV-Vis with UV-Vis.
DATA
v v
DATA DATA

A 4

Member of the SGS Group (SGS SA)

Page 4 of 6



Test Report No. CANEC1418365401

ATTACHMENTS

PFOA / PFOS Testing Flow Chart

1) Name of the person who made testing: Zhihong Wang

2) Name of the person in charge of testing:

Cutey Yu

Sample cutting / preparation

A

y

Sample Measurement

A

y

Solvent extraction

A

y

Concentrat

ion/Dilution

A

y

Filtration

Date: 13 Nov 2014 Page 5 of 6

Member of the SGS Group (SGS SA)



Test Report No. CANEC1418365401 Date: 13 Nov 2014 Page 6 of 6

Sample photo:

CANEC1418365401

CAN14-183654.001

SGS authenticate the photo on original report only

*** End of Report ***

Member of the SGS Group (SGS SA)



X-23-7762
Thermal Interface Material

Description of Use

Thermal grease (X-23-7762) is a thermal interface material developed by Shin-Etsu
Chemical Co., Ltd. to meet the current and future thermal management requirements of
high performance microprocessors. It is used to increase heat sink effectiveness by
closing the air gap existing between the top of the processor and the fan heat sink. Air is
a thermal insulator with a thermal conductivity of 0.027W/mK. The grease is applied to the
raised area on top of the processor after the processor is in the socket. The fan heat sink
is centered on the processor top, with the raised areas on the bottom of the heat sink and
the processor top aligned. The fan heat sink is firmly pressed to evenly distribute the
thermal grease until the metal of the heat sink is felt against the metal of the processor top.
The excess grease can be removed by wiping with a soft cloth.

Typical Physical Properties

Handling instruction

1. Suggest to store the material under 10 deg C. Once open the lid, please use it
up as soon as possible.
Require stirring the material up before using.
X-23-7762 contains 2wt% of solvent as a diluted component for application of
screen-printing.  Therefore, require removing solvent after putting 7762 on
substrate. Recommendable curing condition;: 60 deg C x 30min



X-23-7762 Cure Data
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Date :Aug. 17, 2007
‘No. SI-MC-1160

To : FOXCONN TECHNOLOGY GROUP.

Information on ingredients of X-23-7762

Shin-Eésu product X-23-7762 is a mixture consisling ol [ollowing ingredients.

Formulation of X-23-T762:

Ingredients Contents

Silicone 0il

ca. 10%
Additive (Minor constiluents)
Metal Oxide Powder ca. 20%
Metal Powder ca. T0%

Your kind consideration and arrangements will be greally appreciated.

C:;;;;L&dz%%:/égéfégzziz%Qi‘%i’i

Mikio Kobavashi—

Manager

Quality Assurance Depariment
Takelu Plant

Shin-Etsu Chemical Co., Lld.
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Test Report 3EH;5:%§4|€' |

Number TWNC00378664
ﬁéf,”; 5
Applicant Hlﬁ%’ﬁﬁj: Shin-Etsu Silicone Taiwan Co., Ltd. Date [ IH#] Jun 26, 2014
25, Kuang Fu S. Rd.,
Hsin-Chu Ind, Park,
Hsin-Chu Taiwan, R.O.C
Sample Description ?f‘%ifﬁg[érﬁ_
One (1) group of submitted samples said to be :
PR B ey T R
Sample Description : Silicone Grease
g £
Style / Item No. 1 X-23-7762
% EI
Series No. 1 312401
1K
Date Sample Received 2 Jun 19, 2014
s f i
Date Test Started : Jun 20, 2014
HHAE RIS 130
Test Conducted JH[FEEER= -
As requested by the applicant, for details please refer to attached pages.
(MR Bt L AR T
Authorized by:
On Behalf of Intertek Testing Services
TaiwarpLimi
oes
K. Y. Liang (I
Director
(AW Page 1 of 11

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C.
= B EmEER I D I
11492 7]y [}k L 5 423 B 8 48]
Tel: (+886-2) 6602—£888 - 2797-8885 Fax: (+886-2) 6602-2410



Intertek

Test Report ?Eﬂ%ﬁéf |
Number : TWNC00378664
i‘&f PR

Test Conducted JHJFE =

Test Result Summary J[Z45H N

c
>
=

Test Item

St f

Test Method Result 5
FIEEHE Grey paste

E

Heavy Metal £i & &

With reference to IEC 62321-
5: 2013, by microwave or acid
digestion and determined by

Cadmium (Cd) content ICP-OES. )
5 Bl PPM | 224/ |EC 62321-5: 2013 » r;fﬁfr ND

K PP e
E TAJ]: i F‘—{ 7J‘< FJL_J 5@’}*—} HE[ l‘ﬁc
73 T’T

With reference to IEC 62321-
5: 2013, by microwave or acid
digestion and determined by
Lead (Pb) content ICP-OES.
ik PPM | 54 |EC 62321-5: 2013 » r;f%r ND 2
i@fﬁ‘)fiiﬁz?ﬁ B

i raJ]: I F‘—f 7]‘ Fl—‘ é@fﬁ FH l‘s‘i«

7] T’T

With reference to IEC 62321-
4: 2013, by microwave or acid
digestion and determined by
Mercury (Hg) content ICP-OES.
sﬁﬁgy( 9 PPM | % |EC 62321-4: 2013 » r;f%r ND ?
ﬁbﬁ&fv)&&iﬁ [ iiiﬁ [ ﬁiﬁ

i raJ]: I F‘—f 7]‘ Fl é@fﬁ FH %

7ﬂF’T

With reference to IEC 62321:
2008, by alkaline digestion and
. 6+ determined by UV-Vis
Chromlum VI (Cr’") content ppm | Spectrophotometer. ND 1

* RS E %% |EC 62321'2008 I
= P AL
@Fl 717,#?

[EWATATH A Page 2 of 11

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C.
= B BRI D E I
11492 SNl frﬁ]]E.aE{%E’?, 423 5 8 1E]
Tel: (+886-2) 6602- £888 2797 Fax: (+886-2) 6602-2410



Intertek

Test Report ?Eﬂ%ﬁéf |

Number TWNC00378664
B PR

Test Conducted JHJFE =

Test Item Unit Test Method Result 5# ! AL

HISEEE! f it el FERIRES Grey paste -
Polybrominated Biphenyls (PBBs) % ‘1?;3%3
Monobrominated Biphenyls
(MonoBB) ! B ppm ND °
Dibrominated Biphenyls
(DiBB) 5% ppm ND 5
Tribrominated Biphenyls
(TriBB) = IWFm#% PPM | With reference to IEC 62321 ND 5
Tetrabromlnated Biphenyls m 2008, by solvent extraction ND 5
(TetraBB) PUy5 G P and determined by GC-MS and
Pentabrominated Biphenyls m further HPLC-DAD. ND 5
(PentaBB) =115/} fr“;'“ PP confirmation when necessary.
Hexabrominated Biphenyls =4 |[EC 62321: 2008 - I' [y
(HexaBB) 35! ﬁr:%“;{ ppm Iy | ‘TEIFgL;PT lzwjg\ ND 5
Heptabrominatéd Biphenyls m o RIS i’%ﬁ'%ﬁ% ND 5
(HeptaBB) Uiﬁ'ﬂ’;' PP I%sn*u il Ifﬁfl /Ul HIFE =
Octabrominated Biphenyls
(OctaBB) i1 % ppm ND 5
Nonabrominated Biphenyls
(NonaBB) |5 %% ppm ND 5
Decabrommated Biphenyl
(DecaBB) - 145 ppm ND >
Polybrominatéd Diphenyl Ethers (PBDEs) %15 %% [k
Monobrominated Diphenyl Ethers !
(MonoBDE) ¥ i ppm ND 5
Dibrominated Dlphenyl Ethers
(DIBDE) 15075 % /it pem ND >
Tribrominated'Diphenyl Ethers m ND 5
(TriBDE) = {5 Z5% ik PP With reference to IEC 62321:
Tetrabrominated Diphenyl Ethers m 2008, by solvent extraction ND 5
(TetraBDE) [)“}5!. 9?{*;"&' [ PP and determined by GC-MS and
Pentabrominated 'Diphenyl Ethers m further HPLC-DAD. ND 5
(PentaBDE) = {5 T Bk PP confirmation when necessary.
Hexabrominated Dlphenyl Ethers =4 |[EC 62321: 2008 - I' |y
(HexaBDE) 4! % i ppm B Iy B *QW%«L*’T@T@@N%\ ND S)
Heptabrominated Diphenyl Ethers m P> SIS FE ﬁ‘Fé"T’T ND 5
(HeptaBDE) = Ji 4 [ PP | vk i fﬁ[ /ul b 7
Octabrominated Diphenyl Ethers
(OCtaBDE) " ji %% [ ppm ND s
Nonabrominated'Diphenyl Ethers
(NonaBDE) big,g&'.&ﬂ‘l Fﬂi_ ppm ND 5
Decabrominated Dlphenyl Ether
(DecaBDE) - 155 % [ ppm ND 5

[HINAAMIWARDI - Page 3 of 11

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C.

Tel: (+886-2) 6602-

= B BRI D E I
11492 4] 7' ﬁq@rﬂfg 423K 85
boa - 2767

Fax: (+886-2) 6602-2410




Intertek

Test Report ?Eﬂ%ﬁéf ;
Number TWNC00378664
B
Test Conducted JHJFE =
Test Item Unit Test Method Result 5# ! AL
HIEEE! it i HIEE Grey paste o
Phthalates % — Iy
D'Q'?QY%Q:%X%'Z)_? j‘%??']a%f)g(gmp) ppm | With reference to EN 14372: ND 50
— - - f 2004, by solvent extraction
Dibutyl Phthalate (DBP) m and determined by GC-MS. ND 50
MR PSR PP | %% EN 14372: 2004 - I'J gt
jr g‘vm Fl %“ﬁ[%ﬁ[%ﬁ ]lﬁa”
Benzyl Butyl Phthalate (BBP) m | A e i ND 50
ﬁ%: Fl[pﬁ%ﬁlﬁ E—[F? pp
Halogen Content i3 & £l
I .
Fluorine (F) zﬁt ppm With reference to EN _ ND 50
14582:2007 by combustion
; = bomb with oxygen and
Chlorine (Cl) &t ppm determined by lon ND 50
. . Chromatography.
Bromine (Br) 5. ppMm | gy EN 14582:2007 » I'| 51 ND 50
HREEEE SA g B [ "T’TE’Q’
lodine (1) % ppm | 7o r ¥ ! ND 50
Others X P4
With reference to USEPA
Hexabromo cyclododecane 3540C, by solvent extraction
(HBCDD) ppm | and determined by GC-MS. ND 10
YRR T 5K =¥ USEPA 3540C » I f*f?
‘ﬂ‘v—ﬂ Fl %“;FE[Fg#;PT F!EI [3_!«7
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg
iH = 7] Y= (MERIRVERIE BIFEE = =/
jFJﬁ ND = detected AL Kﬁ
RL = Reportlng limit, qdantitation limit of analyte in sample
BRI WD LB R
Responsibility of Chemist >3 #+ * £ Ryan Lin/ Pelny Hsiao/ Vico Lin
Date Sample Received ﬁﬁﬂf[{f FI#H : Jun 19, 2014
Test Period ?F;}QFF’WEU:#EF | : Jun 20, 2014 to Jun 25, 2014
RoHS Limit RoHS [
Restricted Substances [SL* [PsET Limits [
Cadmium (Cd) content &£ E! 0.01% (100ppm)
Lead (Pb) content & &t 0.1% (1000ppm)
Mercury (Hg) content < /3 &l 0.1% (1000ppm)
Chromium VI (Cr®") content + fEtsE, & R 0.1% (1000ppm)
Polybrominated Biphenyls (PBBS) "”'isﬁ'ﬁ% 0.1% (1000ppm)
Polybrominated Diphenyl Ethers (PBDES) %35 %% [k 0.1% (1000ppm)
The limits were quoted from Annex Il of 2011/65/EU for homogeneous material.
4 IR (AR ET £] 2011/65/EU ik SHERYTTHTTT 4 -
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Intertek

Test Report ?Eﬂ?’éﬁéf |

Number : TWNC00378664
Test Conducted JHJFE =
Measurement Flowchart JH[Jz4y L%quﬂ:

Test for Cd/Pb/Hg/Chromium (VI1)/PBBs/PBDEs Contents RoHS ~ ZFij[[E¢
Reference Method %% 1% Cd/Pb: IEC 62321-5:2013; Hg: IEC 62321 4:2013;
Chromium (VI)/PBBs/PBDEs IEC 62321:2008

Sampling
ElZ
v v v
Cd/Pb/Hg cré PBBs/PBDEs
A Metal i Egé’gggié LTR[0T
v £ A PUET b v

For different material, ¢ ¢ Weigh sample and add

digest the sample with ] organic solvent
appropriate acid"? (7 By spot ;fest Weigh s_ample ar_]d P 0 ST
S E#WEUE% add alkaline solution
i ] — R ¢
¢ Negative
*2
I ¢ By solvent extraction
] . TRE A Y
Confirm the tested Get 50cm? sample Definite temp. Yﬁfﬁﬁﬁ
samples are totally 50 T 2R extraction
dissolved H9EF Y
PR = i i v
¢ Concentrate the extract
By boiling water Cool and filter the and make up with organic
Make up with deionized extraction extract solvent
water Wil gy F' SV Lk Yk s R
HE

! | v

¢ Analyzed by GC-MS
Analyzed by ICP-OES - . {151 GC-MS 3 #+
iifi5] ICP-OES 5347 Make up with deionized water and

add diphenyl-carbazide solution

AL HeH

v

( Analyzed by UV-VIS >
T T2 UV-VIS 55
Remark ]’Fﬁ : A T

*1: List of Appropriate Acid ﬁﬁ@‘rﬁ UER L2

Material 177 Acid Added for Digestion ULl

Polymers %‘é{,#ﬂ HNO; HCI,HF,H,0, H3BO3 pé P BNPL - Sk - SR TR
Metals & & HNO; HCI,HF fifif% ~ B§J% - g jy ik

Electronics F5" i% fif HNO3 HCI,H,0, HBF, ik ~ Bk ~ S5 ~ ik

*2: If the result of spot test is positive, Chromium VI Would be determined as detected.

BRI B AR Tl B B SRR R 1 R
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Intertek

Test Conducted JHJFE =
Measurement Flowchart JH[J5y L%ﬁ%ﬂ:

Test Report ?Eﬂ?’éﬁéf |

Number

B

Test for Phthalates Contents %% ~ F ff@gﬁﬁ?ﬁﬂ%
Reference Method =¥ ;33 : EN 14372: 2004

Sampling
Bl

v

Weigh sample and add organic solvent

R R BT

v

By solvent extraction

i

v

Concentrate the extract and make up with

Vel 2

C

v

1] GC-MS 75 #7
Analyzed by GC-MS

organic solvent

TWNCO00378664

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C.

Tel: (+886-2) 6602-2888 - 2707-8
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Intertek

Test Conducted JHJFE =
Measurement Flowchart JH[J5y L%ﬁ%ﬂ:

Test for Halogen Content i3k JJE¢
Reference Method =¥ ;3% : EN 14582

Test Report ?Eﬂ?’éﬁéf |

Number

B

TWNCO00378664

Sampling

2=

v

Add absorbent in a combustion bomb & place
weighed sample into sample cup
S I R

v

Fill oxygen into the combustion bomb
}L{%%?’?‘% K é?@gﬂp:ﬁ

v

Ignite then leave the bomb at room
temperature
BTk » A 2 K2 40

v

Transfer the absorbent into a volumetric flask
SR

v

Make up with deionized water
INER SRS

v

Analyzed by lon Chromatography

PJEE e
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Intertek

Test Conducted JHJFE =
Measurement Flowchart JH[J5y L%ﬁ%ﬂ:

Test Report ?Eﬂ?’éﬁéf |

Test for Hexabromocyclododecane (HBCDD) + 35! % = %k

Reference Method =¥ ;3% : USEPA 3540C

Number TWNCO00378664

B

Sampling
Bl

v

Weigh sample and add organic solvent

FEEL R BT

v

By solvent extraction

i v

v

Concentrate the extract and make up with

organic solvent
st i R

v

C

Analyzed by GC-MS
™1 GC-MS 75 7

D
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Intertek

Test Report ?Eﬂ%ﬁéf |

Number : TWNC00378664

B

End of Report

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular course of action. Intertek
does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the
terms and condiitions governing Intertek’s provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this report save as provided for in
those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not accept any liability to you for any loss arising out of or in connection with this

report, in contract, tort, by statute or otherwise, except in the event of our gross negligence or wilful misconaduct.
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Intertek

Number : TWNC00378664
B0

TERMS AND CONDITIONS OF BUSINESS

1. Intertek Testing Services Taiwan Ltd. (hereinafter "the Company™) agrees to provide its services in accordance with and subject to the terms and conditions herein
contained (hereinafter "the Conditions"). The Conditions may only be modified by a variation expressed in wrting and signed on behalf of the Company by a director
and no ather action on the part of the Company or its employees or agents shall be construed as an acceptance of any other terms and conditions.

2. The Company acts for the persan or bady fram wham the request to provide its services has originated (hereinafter "the Principal”). Mo ather party is entited to give
instructions to the Caompany unless agreed by the Caomparny.

3. All rights (including but not limited to copyright) in any test reports, surveys, certificates of inspection or other material produced by the Company in the course of
providing its services shall remain vested inthe Cormpany. The Principal shall not reproduce or make copies, publish or disclose the contents of any such material or
extracts thereof to any third party without the Company's prior written consent, which may be refused at its discretion. The Principal further undertakes that its
servants and agents shall keep confidential and shall not publish ar athensise use any infarmation that may be acquired relating ta the Company's activities.

4. 41  The Company undertakes to exercise due care and skill in the performance of its services and accepts responsibility only where such skill and care is not

exercised.

4.2 The liability of the Company in respect of any claims for loss, damage or expense of whatsoever nature and howsoewver arising in respect of any breach of
contract and/ar any failure to exercise due skill and care by the Company shall in no circumstances exceed a total aggregate sum equal to ten (10) times the
amaunt of the fee or commission payable in respect of the specific service required under the particular contract waith the Company which gives rise to such
claims provided however that the Company shall have no liability in respect of any claims for indirect or consegquential loss including loss of profit andfor loss
of future husiness andfor loss of production andfor cancellation of contracts entered into by the Frincipal.

4.3 The Cormpany shall not in any event be liable for any loss or damage caused by delay in performance or non-performance of any of its services where the
same is occasioned by any cause whatsoever that is beyond the Company's control including but not limited to war, civil disturbance, requisitioning,
governmental or parliamentary restriction, prohibitions or enactment of any kind, import or export regulations, strike or trade dispute (whether involing its own
employees or those of any other person), difficulties in obtaining workmen or materials, breakdown of machinery, fire or accident. Should any such event
occur the Company may cancel or suspend any contract for the provision of service s without incurring any liability whatsoewver.

44 The Cormpany will not be liahle to the Principal for any loss or damage whatsoever sustained by the Principal as a result of any failure by the Company to
comply with any time estimate given by the Company relating to the provision of its services. [See clause 9.1] [See clause 9.2]

445  The Principal acknowdedges that samples may be damaged ar destraved in the course of testing carried out by the Company or any of the Company's agent
or subcontractor as part of the necessary testing process and the Company shall not in any event be liahle for any loss or damage arising from the damage or
destruction of the samples subject to testing.

46  Inthe event that the Principal requests for the retum of the samples, the Company shall naot be responsible for any re-packaging of the samples prior to such
return and the Carmpany shall in no circumstances be liable for any loss or damage caused to any of the samples during or as a result of their shipment to the
Principal for the purpose of this Clause 4 5.

5. 9.1  Subject to the Principal’'s instructions as accepted by the Company, the test reports, surveys, certificates of inspection or other material produced by the
Company shall contain statements of opinion made with due care within the limitation of the instructions received by the Company. The Company is under no
obligation to refer to or report upon any facts or circumstances which are outside the specific instructions received

5.2 For pre-shipment inspection or survey of goods, the Company's inspector shall perform the inspection or survey when goods are 100% completed, packed
and marked [unless athensise agreed between the Company and the Principal). Goods for inspection ar survey shall be unpacked in the presence aof the
Company's inspector and inspection or survey shall, subject to Condition 5.3, take place at the place specified by the Principal.

5.3  If the Company's inspector finds that the location is not suitable for carying out a proper inspection or survey of goods or where necessary equipment for
inspection ar survey is not available the inspector may, if practical in the circumstances, draw samples of goods fromthe location and carry out the inspection
ar survey at the premises of the Company. The Principal shall be responsible for all costs and expenses incurred in relation thereto.

54 Reports, surveys or certificates issued following testing or analysis of samples contain the Company's specific apinion on those samples only but do not
express any opinion upan the bulk from which the samples were drawn. If an opinion on the bulk is requested special arrangements in witing must be made
in advance with the Cormpany for the inspection and sampling of the bulk. In no circumstances shall the Company's responsibility extend beyond inspection,
testing and reporting upon the samples actually drawn from the bulk and inspected, tested and surveyed by the Campany and any inference to he drawn fram
the results of such inspection ar survey or testing shall be entirely in the discretion and at the sole and exclusive respansibility of the Principal.

§.  The Company shall be entitled at its discretion to delegate the performance of the whole or any part of the services contracted farwith the Principal to any agent ar
subcontractor.

7. Bvery officer, employee, agent or subcontractor of the Company shall have the benefit of the limitations of liability and the indernities contained in the General
Conditions. So far as relates to such limitations and indermnities, any contract entered into by the Company is entered into not only on its own behalf but also as
agent and trustee for every such person as aforesaid

8. Ifthe requirements of the Principal necessitate the analysis of samples by the Principal or by any third party the Company will pass on the results of the analysis but
without responsibility for its accuracy. VWhere the Company is only able to witness an analysis by the Principal or by any third party the Company will provide
confirmation, if such be the case, that a correct sample has been analysed but will not otherwise be responsible for the accuracy of such analysis.

4. The Principal will:

91 ensure that instructions to the Company are given in due time and are accompanied by sufficient information to enable the required services to be performed
effectively,

9.2  accept that documents reflecting arrangements or agreements made between the Principal and any third party, or third party documents such as copies of
contracts of sale, letters of credit, bills of lading, etc. are -if received by the Company considered to be for information only, without extending or restricting the
services to be provided or ohligations accepted by the Company.
procure all necessary access for the Company's representatives to enable the required services to be performed effectively.
supply, if required, any special equipment and personnel necessary far the performance of the required services.
ensure that all necessary measures are taken for safety and security of working conditions, sites and installations during the performance of the required
services;

w0 wo
o I o
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Intertek

Number : TWNC00378664
iﬁzﬁ”; ™

96  take all necessary steps to eliminate ar remedy any obstruction ta ar interruptions in the perfarmance of the required services and repack all inspected goods
immediately after any inspection or survey of ther,

9.7 inform the Company in advance of any known hazards or dangers, actual or potential, associated with any request for the provision of services by the
Company including but not limited ta the presence aor risk of radiation, toxic or noxious ar explosive elements or materials, enviranmental pollution ar paisons,

. The Principal shall guarantee, hald harmless and indemnify the Company and its officers, employees, agents or subcontractors against

101 all daims made by any third party for any loss, damage or expense of whatsoever nature and howsoever arising relating to the pefarmance, purported
performance or nan-performance of any of services to the extent that the agaregate of any such claims relating to any one service exceeds the limit
mentioned in Candition 4.2.

102 any loss or damage suffered by the Company as a result of the provision of services by the Campany ta the Principal othenaise than resulting from the
Company's own error, negligence or wilful default.

- 111 The Principal will punctually pay the Campany immediately upon presentation of the relevant invaice orwithin such other period as may have been agreed in

writing by the Company all charges rendered by the Company failing which interest will become due at the rate of 1.5 per cent per month from the date of
invoice until payment. The Principal further agrees and undertakes to reimburse the Company all disbursements reasanahly incurred in connection with the
provdsian of its services.

11.2  The Principal shall not be entitled ta retain or defer payment of any sums due to the Company on account of any dispute, cross claim ar set off which it may
allege against the Company.

113 Inthe event of any suspension of payment arrangement with creditors, bankruptcy, insolvency, receivership or cessation of business or failure of the Principal
to pay part or all of any sums owing to the Company, the Company shall be entitled to suspend all further performance of its services and withhold the issue of
any test report, survey, certificate of inspection or ather material requested forthwith and without liability until payment of all sums owing to the Comparny
together with interest thereon is made

. Withaut prejudice to any nghts the Cormpany may have at law or under the Conditions, the Campany has the following rights in the event of nan-payment of sums

owing ta the Company as set out below

12,1 The Campany has a general and particular lien over all samples delivered to be tested for all claims and sums owing by the Principal to the Company under
any contract whatsoever and in any other way whatsoever,

122 During the currency of any such lien the Company is entitled to be paid reasonable storage charges for samples retained in the Company's custody.

123 ‘Without prejudice to the Caompany's lien and ather rights under Caonditions 12.1 to 12.2 above, If test, inspection or survey of the goods takes place on the
premises of the Company, the Campany may give notice to the Principal that the goods (ar any part thereaof) are ready for collection and the Principal shall
collect the same within three (3) calendar days (Saturdays, Sundays and Public Holidays excepted). Upon the expiry of this penod, if the goods are nat
collected by the Principal, at the sole discretion of the Campany the goods may be deemed ahandaned andfor destroyed.

124 ‘Without prejudice to Conditions 12,3 above, the Company shall have the discretion to store the goads (or any of them) at their own premises or elsewhere at
the Principal's expense if the Principal has deposited the goods at the Campany's premises far the performance of these services and has subsequently failed
to collect the said goods.

128 The expenses by way 0f dishursements that the Company may reclaim from the Principal include all reasonable costs incurred by the Company (whether by
way of starage, insurance or othenwise) in respect of the goods and it is expressly declared that it shall be reasonable but not mandatary for the Company to
effect comprehensive insurance in respect of the goads.

128 ‘Without prejudice to the Company's lien and ather rights under Conditions 12.1 to 12.5 above, the risk and property in the goods shall remain at all imes in
the Principal .

. Inthe event of the Company being prevented by reason of any cause whatsoever outside the Cormpany's control from perfarming or completing any service for which

an order has been given or an agreement made, the Principal will pay to the Company:
131 the amaunt of all abortive expenditure actually made or incurred; and
13.2  apropottion of the agreed fee or commission equal to the proportion (if any) of the service actually carried out;
and the Company shall be relieved of all respansibility whatsoever for the partial or total non-perfarmance aof the required service.

. The Campany shall be discharged fram all liahility to the Principal for all claims for loss, damage or expense unless suitis brought within teelve (12) months after the

date of the performance by the Company of the service which gives rise to the claim or in the event of any alleged nan-performance within twelve (12) months of the
date when such service should have been completed.

. In the event that any unfareseen additional time or costs are incurred in the course of carnying aut any of its services the Company shall be entitled to render

additional charges as shall reasonably reflect such additional time and costs incurred.

. All contracts for provision of services by the Company and the Conditions shall be construed in accordance with and governed by the laws of the ROC and for the

purpose of any arbitral or litigation proceedings such contracts shall be deemed to have heen made and performed in Taiwan. If any provisian contained in the
Canditions is andfor becomes invalid, illegal or unenforceable in any respect under the laws of the ROC, the walidity, legality and enforceability of the remaining
provisions hereof shall nat in any way be affected or impaired thereby .

. Any dispute or claim arising out of ar relating to the provision of, or any agreement to provide, services by the Campany shall be referred to and determined by

arhitration subject to the Company's sole and overriding discretion to commence litigation proceedings in the courts of Taiwan or the courts of any other country as
the Company may choose. The parties may agree to the appointment of an arbitrator failing which either party may, after having made a written request to concur in
the appointment of an arbitrator, request the ROC Arhitration Association to appoint an arbitrator. The place of arbitration shall be in Taiwan. There shall only be
one arhitrator.
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Makrolon 2805

ZRABE / PHE

MVR (300 °C/1.2 kg) 9.0 cm?/10 min; general purpose; medium viscosity; easy release; injection
molding - melt temperature 280 - 320 °C; available in transparent, translucent and opaque colors

ISO 7391-PC,MR,(,,)-09-9

145 MR &4 B 73 &
AT M BE
Clismissy (&R 300 ° C; 1.2 kg cm3/10 min 1S0 1133 9.0
Cl B4R E, AR 60x60x2 mm; 500 bar % 1S0 294-4 0.65
ClR B R, EHRHFME 60x60x2 mm; 500 bar % 1S0 294-4 0.7
Cl MBI HRE, Rehhm/ EERHNFE Value range based on general % b.o. 180 2577 0.6 -0.8
practical experience
CliEpEH R 300 ° C; 1.2 ke g/10 min 1S0 1133 10
M4 BB
Clinhs 1 mm/min MPa 1S0 527-1,-2 2400
C /2 BREL 1 50 mm/min MPa 150 527-1,-2 66
Cl /& BR Rz 22 50 mm/min % 150 527-1,-2 6.2
Cl & X R hr i 3 50 mm/min % 180 527-1,-2 > 50
Cl¥rZ Rz 71 50 mm/min MPa 150 527-1,-2 70
Cl ¥ 245z 25 50 mm/min % b.o. 180 527-1,-2 130
Cl i fim I 1h MPa 1S0 899-1 2200
Cl L i A1 & 1000 h MPa 1S0 899-1 1900
Cl& s s 2 mm/min MPa 150 178 2400
ClZh3ERE 2 mm/min MPa 1S0 178 97
ClEHBETHEhHEE 2 mm/min % 150 178 7.1
C{3. 5% R TRFAIZ HhRL 1 2 mm/min MPa 1S0 178 73
ClCharpy hEsRE 23°¢C kd/m? 1S0 179-1eU N
Clcharpy hE3RE -30 ° ¢ kd/m? 1S0 179-1eU N
ClCharpy hiE3EE 60 ° C kJ/m? 1S0 179-1eU N
ClCharpy #ROMEIRE 23 °C; 3mm kJ/m? 1S0 7391/b.o. 1S0 75pP
179-TeA
ClCharpy #ROMEIRE -30 ° C; 3 mm kd/m? 1S0 7391/b. 0. 1S0 166
179-1eA
Cllzod HtOMEIRE 23 ° C; 3.2 mm kd/m? b.o. 1S0 180-A 85P
Cllzod EROMERE -30 ° C; 3.2 mm kJ/m? b.o. 1S0 180-A 14C
CEXFEN 23°¢C N 1S0 6603-2 5400
ClEAFIEN -30 ° C N 1S0 6603-2 6300
ClziEs = 23°¢C J 1S0 6603-2 60
ClziZst = -30 ° C J 1S0 6603-2 65
ClEkEEE N/mm? 1S0 2039-1 115
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Makrolon 2805

W7 24.10.2012

TE&E MK &4 B FrAE KA
A4 Eapd
ClBIBsLiRE 10 ° C/min °C 1S0 113571, -2 145
ClATRRE 1.80 MPa °C 150 75-1,-2 125
ClATRIRE 0.45 MPa °C 150 75-1,-2 137
Cl4s i LigE 50 N; 50 ° C/h °C 1S0 306 144
Cl4e -+ LiRE 50 N; 120 ° C/h °C 1S0 306 146
ClHg K RE, RahAmE 23 to 55 ° C 104K 1S0 11359-1, -2 0.65
Cl#gRcRE, EERIAR 23 to 55 ° C 104K 1S0 11359-1, -2 0.65
Cl ATetitibuLo4 [UL ATT] 0.75 mm Class UL 94 V-2
C| AT iR IRUL94 [UL IATT] 2.5 mm Class UL 94 HB
ClaEH Method A % 1S0 4589-2 28
ClsmiH 23 ° ¢ Wi/(m-K) 1S0 8302 0.20
Cl# EREIRE) °C IEC 60695-10-2 136
CltExRERRE (RIMGEE) [UL IAF] 1.5 mm °C UL 7468 125
ClExRERRE (ufim®iaE) [UL IAFT] 1.5 mm °C UL 7468 115
CliExHRERS (NEEE) (UL AF] 1.5 mm °C UL 7468 125
Clkash ez hieia 8 0.75 mm °C IEC 60695-2-12 850
Cl ot eL RiRIa 5 1.5 mm °C IEC 60695-2-12 850
Cl o 2L iR % 3.0 mm °C IEC 60695-2-12 930
Cl Ryt L BhieiRE 0.75 mm °C IEC 60695-2-13 875
Clrash et iR E 1.0 mm °C IEC 60695-2-13 875
ClrasheL IR E 1.5 mm °C IEC 60695-2-13 875
Clrash L kiR E 3.0 mm °C IEC 60695-2-13 900
Cl ki R it 1.5 mm °C b.o. EDF HN6O E.02 750
Cl ki et 3.0 mm °C b.o. EDF HN6O E.02 750
Cl{E /NS A B N Method K and F; 2.0 mm Class DIN 53438-1,-3 K1, F1
Cl§t ik ie Method K; 1.5 mm s IEC 60695-11-5 5
Clét ik e Method K; 2.0 mm s IEC 60695-11-5 5
Clét ke Method K; 3.0 mm s IEC 60695-11-5 10
Cl $taiks Method F; 1.5 mm s IEC 60695-11-5 60
Cl stiaiks Method F; 2.0 mm s IEC 60695-11-5 60
Cl $taiks Method F; 3.0 mm s IEC 60695-11-5 120
Cl B Z 4R (US-FMVSS) >=1.0 mm mm/min 1S0 3795 passed
CliRk S NRE °C ASTM D1929 480
ClESNRE °C ASTM D1929 550
BPERE (23 ° C/50 % HXHRE)
CltEx3 /B E & 100 Hz - IEC 60250 3.1
Cl a3/ B E & 1 MHz . IEC 60250 3.0
ClimEREL 100 Hz 10* IEC 60250 5
CliRsERAE 1 MHz 10 IEC 60250 90
ClRFR s PR Ohm-m IEC 60093 1E14
Cl=mEEE Ohm IEC 60093 1E16
ClElectrical strength 1 mm kV/mm IEC 60243-1 34
Cl 48 LL it i B AT JR 1R HICT Solution A Rating IEC 60112 250
C#8 LL it i Bt sR AR HICTI M Solution B Rating IEC 60112 125M
Cl s g Rating IEC 60426 Al
M2M 4]
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Makrolon 2805

TE&E MK &4 B FrAE KA
Hith%H5e (23 ° ©)
C|Water absorption (saturation value) Water at 23 ° C % 1S0 62 0.30
Cl|Water absorption (equilibrium value) 23 ° C; 50 % r. h. % 1S0 62 0.12
clme kg/m? 1S0 11831 1200
Clk#ZBiBE 23 ° C; 85 % RH; 100 m film |g/(m*24 h) 1S0 15106-1 15
Cl=SiksiBE Oxygen; 100 m film cm?/(m?24 h-bar) b.o. 1S0 2556 650
ClSikiziEtE Oxygen; 25.4 m (1 mil) film |cm3(m?24 h-bar) b.o. 1S0 2556 2760
Clsik&iEM Nitrogen; 100 m film cm?/(m?24 h-bar) b.o. 1S0 2556 120
Cl Szt Nitrogen; 25.4 m (1 mil) film |cm*(m224 h-bar) b.o. 1S0 2556 510
Cl Szt Carbon dioxide; 100 m film cm?/(m?-24 h-bar) b.o. 1S0 2556 3800
ClSikgE it Carbon dioxide; 25.4 m (1 mil)|cm?(m®24 h-bar) b.o. 180 2556 16900

film

ClirZE Pellets kg/m? 1S0 60 660
R4 RE M BE
[CEILES Procedure A - 1S0 489 1.586
CliE AT E 3 mm % 1S0 14782 <0.8
CliEkZE (EM#HRD 1 mm % 1S0 13468-2 89
CliEkZE (EB#HHRD 2 mm % 1S0 13468-2 89
CliEAkZE (EBHHRD 3 mm % 1S0 13468-2 88
CliExkZE (EBHRD 4 mm % 1S0 13468-2 87
MR T Z &M
CliE 2B IkiRE °C 150 294 300
Clit#2- R RiRE °C 1S0 294 80
CliFsa—F88mE mm/s 1S0 294 200
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Test Report

MILTON PLASTICS LTD

No. CANEC1314260201 Date: 13 Sep 2013 Page 1 of 5

22/F,EASTERN COMMERCIAL CENTRE,83 NAM ON STREET,SHAUKEIWAN,HONG KONG

The following sample(s) was/were submitted and identified on behalf of the clients as : Polycarbonate

SGS Job No. :

Model No. :

Main Substance :

Buyer :

Supplier :

Date of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

Signed for and on behalf of
SGS-CSTC Ltd.

Troply—

CP13-048135 - GZ

PC 2805

Polycarbonate

Milton Plastics Ltd

Bayer

10 Sep 2013

10 Sep 2013 - 13 Sep 2013

Selected test(s) as requested by client.
Please refer to next page(s).

Please refer to next page(s).

Based on the performed tests on submitted samples, the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenyl ethers (PBDE) comply with the limits as set by RoHS
Directive 2011/65/EU Annex Il; recasting 2002/95/EC.

Trophy Zhang
Approved Signatory



Test Report No. CANEC 1314260201 Date: 13 Sep 2013 Page 2 of 5

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN13-142602.001 Transparent plastic grains

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  (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 62321:2008, determination of Hexavalent Chromium by Colorimetric
Method using UV-Vis.

(5)With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS.

Test ltem(s) Limit Unit MDL 001
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1,000 mg/kg 2 ND
Mercury (Hg) 1,000 mg/kg 2 ND
Hexavalent Chromium (CrVI) 1,000 mg/kg 2 ND
Sum of PBBs 1,000 mg/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mg/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mag/kg 5 ND
Nonabromobiphenyl - mg/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1,000 mg/kg - ND

Monobromodiphenyl ether - mg/kg 5 ND



Test Report

Test Item(s)
Dibromodiphenyl ether
Tribromodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heptabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Notes :

(1) The maximum permissible limit is quoted from the directive 2011/65/EU, Annex I

No. CANEC1314260201

Limit

Date: 13 Sep 2013

(621G INS) BN 4, BENS) NG NG NS, IS

001

ND
ND
ND
ND
ND
ND
ND
ND
ND

Page 3 of 5



Test Report

ATTACHMENTS

1
2
3

No. CANEC1314260201

RoHS Testing Flow Chart

(Cré* and PBBs/PBDEs test method excluded).

) Name of the person who made testing: Michael Tso / Cutey Yu
) Name of the person in charge of testing: Adams Yu / Yolanda Wei
) These samples were dissolved totally by pre-conditioning method according to below flow chart

Sample Preparation

A 4

Sample Measurement

Date: 13 Sep 2013

Pb/Cd/Hg
\ 4

PBBs/PBDEs
y

Page 4 of 5

Cré+

Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
v A 7
Filtration Concentration/ i . Positive
Dilution of extraction Adding digestion
| solution reagent
* * * Negative
Solution Residue ,L Heating to
; . 90~95°C for Boiling water
J Filtration extraction extraction
T v !
1) Alkali Fusion / .
. \ 4 Filtration and Adding 1.5-
Dry Ashing : g,
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- v
v v diphenylcarbazide
ICP-OES/AAS DATA for color A red color
presence of Cré+, If
* necessary, confirm
Y UV-Vis with UV-Vis.
DATA
¥ v
DATA

\ 4

DATA




Test Report

Sample photo:

No. CANEC1314260201 Date: 13 Sep 2013

CANEC1314260201

CAN13-142602.001

SGS authenticate the photo on original report only

*** End of Report ***
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