@hELTtI

DELTA ELECTRONICS, INC.

ERSEFAS025S19
Application:

Intel LGA1156 Core i7-800(45nm 95W) Picture:
Intel LGA1156 Nehalem(45nm 95W) / Westmere

(32nm 87W) CPU Lynnfield & Clarkdale sequence

(Low Profile M/B mounting hole pitch 75x 75mm)

Thermal & Mechanical Spec.:
Thermal performance for 95W &87W CPU
HSK Assembly Weight: 252 g (ref.)
Clipping Force: 15.9 Kdf (ref.)

Component Specification:
1. Heat Sink
Type: Thermal Shrink with Cu Core
Material: Aluminum A6063 & Copper C1100
or Equivalent.
Dimension: 90*90*19.05 mm
2. Thermal interface material
/2\ Material: Dow Corning TC-5630 or Equivalent.
3. Fan
(90x90x25 mm with Thermistor & PWM Control)
Rated Voltage: 12V
Life Time:
Superflo bearing 50000 hrs
Connector:
a. Lead wire: UL 10368 AWG #26 /A\
pin 1: black wire-------- (-)

pin 2: yellow wire---------- (+)
pin 3: green wirg--------- (FOO0)
pin 4: blue wire-------—--—-- (PWM)

b. Housing: Molex 47054-1000 or equivalent
c. Terminal: Molex 2759T 08-50-0113 or equivalent  (( € RN §

* All readings are typical values at rated voltage.
* Specifications are subject to change without notice
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@m Delta Electronics Corp.

APPROVAL SHEET

Customer Name .:

Model Name.: COOLER

Model Name.: FHS-A9025S19

Customer Part No.:

Spec Issue Date .: 10/25/2015

Spec Revision: 07

PLEASE SEND ONE COPY OF THIS SPECIFICATION BACK AFTER YOU
SIGNED APPROVAL FOR PRODUCTION PRE-ARRANGMENT.

Approved By:

Date:

Approval Check Designer

Alex-Hera, Charles. Chen Skyler-Huang

Form No. : tMP—D029 Form Rev. : 00
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REV. Description Drawn Checked Approved Issue
Date
00 ISSUE SPEC Skyler-Huang03/19°10 |Ck 6003/19°10 | Alex-Hea 03719710
1.The wire is changed from UL
01 10368 AWG#22 to UL 10368 HIKARU 06/15°11 | Chks 0 06/15°11 | Alex-Ho 0g15°1
AWGH#26
02 1.Add RoHS Certification HIKARU 09/21°11 | ke G009/21°11 | Alex-Heia. 09722711
1. Modify the Package spec
03 2. Modify Fan label on Page 7 Skyler-Huang07/13 12| Ch G07/13°12 | Alex-Hoia 07/13'12
3. Change the Fan P/N
04 1. Modify HSK cross cutting feature Skyler-Huang09/03'12| ¢ 6=09/03'12 | Alex-Hon 0010312
on Page 1 &7&10
1.Modify the Package spec
2.Change the Fan P/N
05 3.Updated the Rohs Skyler-Huang 6/10'13 | ¢k 606/10'13 | Alex-Hia. 06/10'13
4.Modify the cable length to
250mm
06  |1.Updated the RoHS ReekLi 10/17/'13  |Chks G10/17/'13 |Cheks G010/17/'13
1. Change TIM from TC-1996 to|Skyler.Huangl0/25'15|Chk G10/25'15 |Chk Ce10/25'15
07 TC-5630
2. Update TC-5630 RoHS
Description:
SAMPLE REVISION CODE LIST
Part No.
REV
DELTA MODEL :
FHS-A9025S19 TOTAL 97 PAGE 07

Form No. :

tMP—D029

Form Rev. : 00
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@m Delta Electronics Corp.
1. SPECIFICATION

Characters
Item Description
Scope THIS SPECIFICATION DEFINES THE ELECTRICAL AND
MECHANICAL CHARACTERISTICS OF THE FAN HEATSINK
Application INTEL CPU COOLER
Specification
a: Thermal Resistance | 0.356 (‘C/W) (REE)
b: total weight 252 g (REF)
c: clip force 15.9 kgf (REF))
BOM
Item | Part Name Material Part NO. Q’TY | Remark
1 FAN PBT 3622922011 1
2 HEATSINK AL6063-T5 & Cul100 3345114400 1
3 FASTENER CAP PC 3470415400 4
4 FASTENER BASE PC 3470415500 4
5 LABEL PE 3266799400 1
6 TIM DOW TC-5630 4021107300 0.12g

Form No. : tMP—D029 Form Rev. : 00
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2. PRINT

Assembly Drawing

Parts Drawing

Form No. : tMP—D029 Form Rev. : 00
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MODIFY THE CABLE
LENGTH FROM 360MM
TO 250 MM

FAN LABEL P/N:3266799400 A

o

Dow Corning TC—5630 P/N:4021107300

*STENCIL THICKNESS=0.20(TYP.) 0.22(MAX.)
TIM WEIGHT ON HSK MUST BE 112mg+/—25mg
mm

(INCH)

UNIT:
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DELTA ELECTRONICS, INC.

DELTA MODEL:
FHS-A9025S19

Drawn:
Skyler Huang

THESE DRAWINGS AND SPECIFICATIONS ARE THE
PROPERTY OF DELTA ELECTRONICS, INC. AND
SHALL NOT BE REPRODUCED OR USED AS THE
BASIS FOR THE MANUFACTURE OR SELL OF
APPARATUSES OR DEVICES WITHOUT PERMISSION.

CUSTOMER NAME:

CUSTOMER P/N:

DIMENSIONAL
)

<30

TOLERANCES

) (
DECIMALS
X 3+
:10.2
XXX:1+0.1

)

:+0.25 ~£0.2
0~1650 :+0.26
150~200:+0.3

200~260:1+0.36

>30~100 :+0.35
>100~300 :+0.5
ABOVE 8

SCALE|-—- | UNIT [mm [USED ON

woss ; s008puas 50w | @) £ |Description:  PRODUCTION SPEC.
( ) HIRD
250~'300.:d:0.4- UP~600 fd:l..E %(A’NH%% (PHYSICAL D]:MENSION)
30004001205 900-OVER 3.1 A4 Part No. PHS AG025S19-PD R_Ei
COOLER SIZE |SHEET 1 OF 2 |ISSU'E DATE:

DF-PSLA4V-3R00




DATECODE POSITION
TYPE: WHITE INK

\/// “"\'\\‘M\

NOTE:
1. DATECODE ON FAN LABEL.

DATECODE POSITION

2. PLEASE REFER TO CP10S-00345 WHILE PRINTING DATECODE.

A %E@%I%@@E DELTA MODEL: Drawn:

RELF4 DELTA ELECTRONICS, INC. FHS-A9025519 Skyler Huang
THESE DRAWINGS AND SPECIFICATIONS ARE THE

PROPERTY OF DELTA ELECTRONICS, INC. AND CUSTOMER NAME:  —————

BASIS' FOR THE MANOFACTURE OR SRLL OF

APPARATUSES OR DEVICES WITHOUT PERMISSION. CUSTOMER P/ N

DIMENSIONAL TOLERANCES HOLES : +0.05 T 05" @ £=7 |Description:  PRODUCTION SPEC.

) ) ) () THIRD ANGLE

<30 £0.25 JlgECIMAIS UP~100—+02  250~300:10.4 UP~800 :+1.5 | PROJECTION (PHYSICAL DIMENSION)

>30~100 510.35 :l: 0*1503:!:0.25 300*5503:!:0.45 600~ 900 212.4 Part No REV.
Z;g%soo :io:g x.xxéigf ;gg:zgg;:g:gs 360~400:£0.5  900~OVER:+8.1 A 4 FHS—A9025S19—PD
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DELTA ELECTRONICS, INC.

DELTA MODEL:
FHS-A9025S19

Drawn:
Skyler Huang

THESE DRAWINGS AND SPECIFICATIONS ARE THE
PROPERTY OF DELTA ELECTRONICS, INC. AND
SHALL NOT BE REPRODUCED OR USED AS THE
BASIS FOR THE MANUFACTURE OR SELL OF
APPARATUSES OR DEVICES WITHOUT PERMISSION.

CUSTOMER NAME:

CUSTOMER P/N:

DIMENSIONAL TOLERANCES HOLES : £0.05 2o | ) £ |Description:  PRODUCTION SPEC.
() () () )
<30 :£0.26 )JQECDIAIS UP~ £0.2 250~300:10.4 UP~600 :*+1.5 %gﬁg (ASSEMBLY ORDER)
30~100 :+0.35 =+ 0~150:£0.26 300~350:+0.456 600~900 :+24
E;ggﬂESOO :l:O: m:gf ;g:ggg:ggs 350~ 400:10.6 900~ OVER :1£3.1 A4 Part No' FHS—A9025S]_9—AS REV'
SCALEF-- [ UNIT [mm [USED ON COOLER SIZE [SHEET 1 OF 1 [ISSUE DATE: o
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A M

ALUMINUM HEATSINK P/N:3346468600

B \ @%-QS(/\\SQ'Q\?)
COPPER COLUMN P/N:3346415200 \\ P \_\Qq/
/A ‘
=7 1IN EE — j:
HE 2| H
?ES: gl 8 (90.00£0.50
o S| S (83.543£0.019)
g y
N
SECTION  AA-AA
(2.106%0.019)
$53.5020.50
g 2 L1 T T [1
T
S |
NOTE 85.200.50
(3.35410.019)
1. MATERIAL : AL AB6063 15 & Cu1100.
AT ITRRAHRAT Dravm:
2. UNLESS OTHERWISE SPECIFIED — ALL ROUNDS & FILLETS Aw‘ DELTA ELECTRONICS, INC. Skyler Huang
RO.1, AND BURRS & SHARP EDGES TO BE WITHIN 0O.1. T TE B NG T B S EaaDen OR &= DESCRIPTION:
USED AS THE BASIS FOR THE MANUFACTURE OR SELL OF THIRD ARGIE HEATSINK
APPARATUSES OR DEVICES WITHOUT PERMISSION. FROJECTION
3. APPEARANCE OF SURFACES TO BE UNIFORM, AND FREE OF DIMENSIONAL TOLERANCES | EOlSS : 4006 AN : sos" PART No.:
DUST, METAL FLAKES, ADHESIVES, OIL, BLEMISHES AND ;‘:&;mgi': ﬁ:"?ﬁ 100-150 2025 ﬁ:&ﬁ% 800-000 ‘:}i AA: 3345114400
SCRATCHES. ABOVE 500:£0.8  XXX:04  200~260:0.56 SIZE
SCALE| 1/1 | UNIT | mm |USED ON COOLER SHEET 2 OF =2
1 ! 2 I 3 T 4

DF-MEASH—-4R00
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NOTES: 1. THICKNESS: 0.20mm
2. VENDOR P/N: DOW CORNING TC-5630
3. COLOR: GRAY.
4. THERMAL CONDUCTVITY: 4.5 W/m—"C
5. THERMAL CONTACT RESISTANCE: 0.06 ‘C—cm?W @40psi
6. GROSS WEIGHT: 112425 mg B
7. VENDOR : DOW CORNING
8. MUST MEET DELTA’S SPEC : 10000-0162
SANTFIRBEABAT Dravm: C
ABE“" DELTA ELECTRONICS, INC. Skyler Huang
THESE DRAWINGS AND SPECIFICATIONS ARE THE PROPERTY OF DESCRIPTION:
b mind B A Gl bR S 9 0
APPARATUSES OR DEVICES WITHOUT PERMISSION. FROEITIN THERMAL INTERFACE
DIMENSIONAL TOLE] HOLES : 0.05 ANGLES : +0.5° PART NO.: REV.
{e0) g 2] sm-zoo =02 250~300:10.4 ('U'F-G)M 1.6 A4-_
>30+100 :20.35 100+150:2025 300~350:0.45  600~900 m 4021107300
Is&"”'m’f’.&:: XXX:+0.1 wm:s:o.:n SIZE -
scAlE| 1,1 [ unir | mm [usep oN]  cooLER SHEET 1 OF 1

DF—-MEASH-4R00
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3. PACKING PLAN

Packing Specification

Form No. : tMP—D029 Form Rev. : 00
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DELTA ELECTRONICS, INC.

* *
CARTON SIZE 524(L)*225(w)*475(H)(mm) A\ | PACKING QUANTITY | BLAYERS,/CARTON/3\
ILLUSTRATE
STRA MATERIAL 3 LAYERS"AB” FLUTE CARTON WEIGHT 0.62 kg (REF.)
CARTON OUTSIDE IEMONDTRATE
FRONT BACK
CUSTOMER
PART NO.
DELTA
PART NO.
QUANTITY
c/No. P/0 wo.
DATE CODE
GROSS WEIGHT
(ONE LABEL PER CARTON)
SIZE 94(L)*94(w)*30 (H) (mm) QUaNTIvy | 1PCS/PET TRAY
PET TRAY
[PACKING | MATERIAL PET TRAY
MATERIAL
WEIGHT 6g (REF.)
3 i
l — PAPER PAD(7X)
CARTON /
—_— L=
e /
BOX(60X)
L—
A
y
§ _
DELTA MODEL: Drawn:

FHS—-A9025519

Skyler Huang

THESE DRAWINGS AND SPECIFICATIONS ARE THE
PROPERTY OF DELTA ELECTRONICS, INC. AND
SHALL NOT BE REPRODUCED OR USED AS THE
BASIS FOR THE MANUFACTURE OR SELL OF
APPARATUSES OR DEVICES WITHOUT PERMISSION.

CUSTOMER NAME:

CUSTOMER P/N:

DIMENSIONAL TOLERANCES HOLES : +0.05 TE05 @ £} | Description:  PRODUCTION SPEC.
) ) ) ) THRD ANGLE
<30 025 DECMALS +UZ_ 250~300:£04 UP~600 :£1.5 | PROJECTION (PACKING ASSMEBLY)
80~100 :+0.35 i+ 0~150:£0.25 300~350:10.46 600~800 :t2.4
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PART NO. FHS—A9025519
QUANTITY,/ CARTON 60PCS (6 LAYERS/CARTON, 10PCS/LAYER) A\
BASIC PRODUCTION NET WEIGHT | 15.1kg (REF.)
DATA
PRODUCTION GROSS WEIGHT | 17.8kg (REF.)
PACKING
SIZE 5.889(L)*2.352(w)*2.386(H)m 20PALLETS,/CONTAINER
20(ft)CONTAINER @ (w) () QUANTITY /
ILLUSTRATE  |ooNTAINER STEEL
CONTAINER FORM
CONTAINER LOADING MATHOD
PALLET | PALLET | PALLET | PALLET | PALLET PALLET | PALLET

PALLET | PALLET | PALLET | PALLET | PALLET

PALLET | PALLET

FRONT VIEW
TOP VIEW
SIZE 117(L)*107(w)*13(H)cm g’é&?ﬁ% 20 CARTONS /PALLET
PALLET LOADING
ILLUSTRATE PALLET WOooD

PALLET ILLUSTRATE

PALLET LOADING MATHOD

Falthalanlat\
1 W A W A4 |
AN W W S A S VYA W

/ CARTON(20X)

PALLET
El/
ﬁﬁ@%l%@@ DELTA MODEL: Drawn:
RELTA DELTA ELECTRONICS, INC. FHS-A9025519 Skyler Huang

THESE DRAWINGS AND SPECIFICATIONS ARE THE
PROPERTY OF DELTA ELECTRONICS, INC. AND
SHALL NOT BE REPRODUCED OR USED AS THE
BASIS FOR THE MANUFACTURE OR SELL OF
APPARATUSES OR DEVICES WITHOUT PERMISSION.

CUSTOMER NAME: @ —————

CUSTOMER P/N:. —————

DIMENSIONAL TOLERANCES HOLES : +0.05 705 @ £} | Description:  PRODUCTION SPEC.
) ) ) ) THRD ANGLE
<80 025 DECMALS U2 250~300:£04  UP~B00 :£1.5 | PROJECTION (PACKING ASSMEBLY)
30~100 :+0.35 i+ 0~150:£0.26 300~360:10.46 600~800 :t2.4
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4. FAN

Fan Specification

Form No. : tMP—D029 Form Rev. : 00



A NELTA

SPECIFICATION FOR APPROVAL

Customer TMPBU
Description DC FAN
Part No. REV.

Delta Model No. AUC0912D-DB55 REV. 00
Sample Issue No.
Sample Issue Date__FEB.21.2013

PLEASE SEND ONE COPY OF THIS SPECIFICAITON BACK
AFTER YOU SIGNED APPROVAL FOR PRODUCTION PRE-
ARRANGMENT.
APPROVED BY:

DATE

DELTA ELECTRONICS, INC.

TAOYUAN PLANT

252, SHANG YING ROAD, KUEI SAN INDUSTRIAL ZONE TAOYUAN
SHIEN, TAIWAN, R.O.C.

TEL:886-(0)3-3591968
FAX:886-(0)3-3591991



DELTA ELECTRONICS, INC.

252, SHANG YING ROAD, KUEI SAN TEL : 886-(0)3-3591968

TAOYUAN HSIEN 333, TAIWAN, R. 0. C. FAX : 886-(0)3-3591991
PEECIEICATION FOR, ALPROVAL

Customer: TMPBU

Description: ~ DCFAN

Customer P/N: REV:

Delta Model NO.:  AUC0912D-DB55 Delta Safety Model NO.: AUC0912D-8L2V

Sample Rev: 00 lssue NO:

Sample Issue Date: FEB.20.2013 Quantity:

1. SCOPE:

THIS SPECIFICATION DEFINES THE ELECTRICAL AND MECHANICAL
CHARACTERISTICS OF THE DC BRUSHLESS AXIAL FLOW FAN. THE FAN
MOTOR IS WITH SINGLE PHASES AND FOUR POLES.

2. CHARACTERS:

MAX. AIR FLOW (FAN ON]LY) 0.537 (MIN. 0.483) M3/M1[N.} 0.914 (MIN. 0.823) M3/MU[N.}

e " == 0" " " "> "7V V70— B
| ITEM | DESCRIPTION |
P e T 2
| SENSOR TEMPERATURE | 30°C | 40°C |
o e e -
i RATED VOLTAGE J 12.0 VDC J}
" OPERATION VOLTAGE i 10.8 - 13.2 VDC i
" START UP CURRENT  MAX. 0.60A | MAX. 0.7A |
|- === TS —————— 4 ﬁ
" INPUT CURRENT 10.07 (MAX. 0.14) A | 0.16 (MAX. 0.60) A
| (CURRENT ON SAFETY LABEL 0.604) (CURRENT ON SAFETY LABEL 0504)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (CURRENT ON' SAFETY AGEL 0.0,
- INPUT POWER 084 (MAX. 1.68) W | 1.68 (MAX. 7.20) W|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 o0 ANAS el 1
'~ SPEED (FAN ONLY) | 2050£10% RP.M. | 3200410% RPM. |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a oeoR 0 A
' SPEED (FAN ON SINK) | 2000£10% RPM. | 3150+10% RPM. |
|

|

|

|

I
I
I
I
[ — = = — — — — = - ———— — — — -

(AT ZERO STATIC PR]ESSUR]E) 18.96 (MIN. 17.06) CFM | 32.29 (MIN. 29.06) CFM |
| MAX. AIR PRESSURE (FAN ONLY)| 153 (MIN. 1.24) mmH,0 | 3.61 (MIN. 2.92 ) mmH0 |
} (AT ZERO A][R]F]LOW) 1 0.060 (MIN. 0.049) mehHgo} 0.142 (MIN. 0.115) inch]HgO}
A [ T e e 7

777777777777777 47777777777777777

I

IACOUSTICAL NOISE(ON SINK AVG.ﬂ 26.0 (MAX. 30.0) dB-A | 36.0 (MAX. 40.0) dB-A |
i UL: CLASS A i
1

(continued)
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10 MEG OHM MIN. AT 500 VDC
(BETWEEN FRAME AND (+) TERMINAL)

" 5 mA MAX. AT 500 VAC 50/60 Hz |
'~ ONE MINUTE, (BETWEEN FRAME AND
' (+) TERMINAL) ;

LIFE EXPECTANCE
(AT LABEL VOLTAGE)

80,000 HOURS CONTINUOUS OPERATION
AT 45 °C WITH 15 ~ 65 %RH.

CLOCKWISE VIEW
FROM NAME PLATE SIDE

THE CURRENT WILL SHUT DOWN WHEN
LOCKING ROTOR

LEAD WIRE

NOTES: 1. ALL READINGS ARE MEASURED AFTER STABLY WARMING UP
THROUGH 10 MINUTES.
2. STANDARD AIR PROPERTY IS AIR AT (Td) 25°C TEMPERATURE,
(RH) 65% RELATIVE HUMIDITY, AND (Pb) 760 mmHg BAROMETRIC
PRESSURE.
THE VALUES WRITTEN IN PARENS , (), ARE LIMITED SPEC.
4. ACOUSTICAL NOISE MEASURING CONDITION:

&0

DC FAN

; MICROPHONE

o <OAIR FLOW — @
HEATSINK / M

NOISE IS MEASURED AT RATED VOLTAGE IN FREE AIR IN ANECHOIC
CHAMBER WITH B & K SOUND LEVEL METER WITH MICROPHONE AT
A DISTANCE OF ONE METER FROM THE FAN INTAKE.

page: 2 ADD



3. MECHANICAL:

3—1. DIMENSIONS ~————————————————————— - SEE DIMENSIONS DRAWING
3-2. FRAME —-——-==—===————————mmmm—oo . PLASTIC UL: 94V—0
(THE HALOGEN SUBSTANCE CONTENT IS LESS THAN 1500 PPM FOR USING EDX ...ETC)
3-3. IMPELLER ~——————— ===~ PLASTIC UL: 94V—0

(THE HALOGEN SUBSTANCE CONTENT IS LESS THAN 1500 PPM FOR USING EDX ...ETC)

3—4. BEARING SYSTEM """ SUPERFLO BEARING

3-5. wgigoil?7 o1 ---1-1-10--—n-—————— 82 GRAMS
4. ENVIRONMENTAL:

4-1. OPERATING TEMPERATURE ——-------"--~ -10 TO +70 DEGREE C

4-2. STORAGE TEMPERATURE - - -~ -35 TO +80 DEGREE C

4-3. OPERATING HUMIDITY --- 85% RELATIVE HUMIDITY WITH 55 DEGREE C

4-4. STORAGE HUMIDITY -~ 5 TO 95 % RH

5. PROTECTION:

o5-1. LOCKED ROTOR PROTECTION

IMPEDANCE OF MOTOR WINDING PROTECTS MOTOR FROM FIRE IN 96
HOURS OF LOCKED ROTOR CONDITION AT THE RATED VOLTAGE.

5-2. POLARITY PROTECTION

BE CAPABLE OF WITHSTANDING IF REVERSE CONNECTION FOR POSITIVE
AND NEGATIVE LEADS.

6. RE OZONE DEPLETING SUBSTANCES:

6—1. NO CONTAINING PBBs, PBBOs, CFCs, PBBEs, PBDPEs AND HCFCs.

7. PRODUCTION LOCATION

7—=1. PRODUCTS WILL BE PRODUCED IN CHINA OR THAILAND .

page: 3 A00



PART NO:

AUC0912D-DB55

DELTA MODEL:

8. P & Q CURVE:

PWM 100% DUTY CYCLE

60T

, , , , , ,
| | | | |
| | | | | |
| | | | | |
| | | | | |
mmmmmmm
, , , , , W
| | | | | |
e
. I o -
|
| | | |
| | | | |
| | | | |
| | | | |
L + -
| |
| |
| |
r
|
|
|
|
|
06 G'L 0'9 ¢y 0'¢ ¢'1 0°0
| | | | | | ]
9¢°0 0€°0 ¥¢0 810 cl0 90°0 00

2.4 (M3/MIN.)
(CFM)

|
80

2.0
64 7R

1.6

1.2

40

|
32

| |
48 56
AIR FLOW ﬁ>

INPUT VOLTAGE ——--— OPERATION VOLTAGE
TEMPERATURE —----— ROOM TEMPERATURE

0.8
24
HUMIDITY ---------- 65%RH

16

= =)
]

(0°H wru)

(0°H HONI)

* TEST CONDITION:

A00
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9. DIMENSION DRAWING:

48705

27.0+0.3

250.0 MIN.

UNIT: MM

NOTE : {. LEAD WIRE: UL 10368 —F- AWG #26
PIN 1 : BLACK WIRE: NEGATIVE(-)
PIN 2 : YELLOW WIRE: POSITIVE(+)
PIN 3 : GREEN WIRE: TACHOMETER OUTPUT (F00)
PIN 4 : BLUE WIRE: SPEED CONTROL (PWM)
2. HOUSING : MOLEX 47054-1000 OR EQUIVALENT
3. TERMINAL : MOLEX 2759T 08-50-0113 OR EQUIVALENT
4. THIS PRODUCT IS RoHS COMPLIANT
5. DELTA’S RESTRICTIONS ON HALOGEN APPLY ONLY TO BROMINATED AND
CHLORINATED COMPOUNDS. NO OTHER HALOGEN IS RESTRICTED.
SUBSTANCES RESTRICTIONS FOR HALOGEN-FREE(INCLUDE FAN PLASTIC
PARTS, PWB BOARD, IC, ELECTRICAL MATERIALS & CABLE ASSY),
a. BROMINE(Br) < 900 PPM.
b. CHLORINE(CI) < 900 PPM.
c. (Br) + (Cl) < 1500 PPM.

page: 9 A0O



10. FREQUENCY GENERATOR (FG) SIGNAL:
10-1. OUTPUT CIRCUIT - OPEN DRAIN MODE:

Vce
(YELLOW) 1p ° ?m
AN
(GREEN) R
MOTOR | J_m FG SIGNAL
DRIVER IC| H
A [ (BLACK) - BWM CONTROL
(BLUE)
CAUTION: THE FG SIGNAL LEAD WIRE MUST BE KEPT AWAY FROM
"4+” LEAD WIRE & ”—” LEAD WIRE.
10-2. SPECIFICATION:
Vis (LINEAR)=0.5V MAX. Ve =5.0V TYP. (Vec MAX.)
I =5mA MAX. R>Vie /b
10-3. FREQUENCY GENERATOR WAVEFORM:
Ve |——— ———— g ———
OR
0.5V |— — —— I REppp——
MAX.

RUNNING

FAN RUNNING FOR 4 POLES

LOCKED

T1 T3 | T4

N

N=R.P.M
TS=60,/N(SEC)

RUNNING

BLADE LOCKED
I
OR

T1=T2=T3=T4=1/4 TS

*VOLTAGE LEVEL AFTER BLADE LOCKED

*4 POLES

page: 6
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{1. PWM CONTROL FUNCTION:(FAN ON SINK)
11-1 SIGNAL DESCRIPTION:

— — — — Vm:2.8~5.25V

— — — — — Vu:0~0.8V

t
- DUTY CYCLE= —%f*lwo(%)

! f=1/T=25K+3KHZ

o AT 25K H7 30% DUTY CYCLE ,THE FAN WILL BE ABLE TO START
FROM A DEAD STOP .

11-2 SPEED CONTROL

TEST CONDITION : INPUT VCC=12V PWM FREQUENCY=25KHZ

11-2-1 TEMPERATURE CONTROL
BELOW 30 DEGREE C,THE FAN SPEED IS 2000RPM.
ABOVE 40 DEGREE C,THE FAN SPEED IS 3150RPM.
BETWEEN 30~40 DEGREE C,THE FAN SPEED IS 2000RPM~3150RPM.

11-2-2 PWM CONTROL
BELOW 30 DEGREE C
BETWEEN 0%~20% TO 100% DUTY CYCLE,THE FAN SPEED IS 1000RPM TO 2000RPM.

ABOVE 40 DEGREE C
BETWEEN 0%~20% TO 100% DUTY CYCLE,THE FAN SPEED IS 1000RPM TO 3150RPM.

TEMPERATURE (°C)| DUTY CYCLE (%) SPEED (R.P.M.)
30 0~20 1000£200
30 100 2000£10%
40 0~20 1000£200
40 100 3150+10%

o [ THE CONTROL SIGNAL IS DISCONNECT THE FAN WILL GO TO
TEMPERATURE CONTROL SPEED.

page: ¢ A00



12. PWM CONTROL FUNCTION:(FAN ONLY)
12-1 SIGNAL DESCRIPTION:

— — — — Vm:d.8~0.25V

— — — — Vu:0~0.8V
.t

DUTY CYCLE= — *100(%)
!

f=1/T=25K+3KHZ

e AT 25K HZ 30% DUTY CYCLE ,THE FAN WILL BE ABLE TO START
FROM A DEAD STOP .
12-2 SPEED CONTROL
TEST CONDITION : INPUT VCC=12V PWM FREQUENCY=R5KHZ
12-2-1 TEMPERATURE CONTROL
BELOW 30 DEGREE C,THE FAN SPEED IS 2050RPM.
ABOVE 40 DEGREE C,THE FAN SPEED IS 3200RPM.

BETWEEN 30~40 DEGREE C,THE FAN SPEED IS 2050RPM~3200RPM.
12-2-2 PWM CONTROL

BELOW 30 DEGREE C

BETWEEN 0%~20% TO 100% DUTY CYCLE,THE FAN SPEED IS 1000RPM TO 2050RPM.
ABOVE 40 DEGREE C

BETWEEN 0%~20% TO 100% DUTY CYCLE,THE FAN SPEED IS 1000RPM TO 3200RPM.

TEMPERATURE (°C)| DUTY CYCLE (%) SPEED (R.P.M.)
30 0~20 1000200
30 100 2050£10%
40 0~20 10004200
40 100 3200£10%

o [[' THE CONTROL SIGNAL IS DISCONNECT THE FAN WILL GO TO
TEMPERATURE CONTROL SPEED.

13. PWM CONTROL LEAD WIRE INPUT IMPEDANCE:
. 510.2 VDC

10K

i BLUE WIRE

40.2K

page: 8 A0O
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10.
11.

12.

13.

Application Notice

Delta will not guarantee the performance of the products if the application condition
falls outside the parameters set forth in the specification.
A written request should be submitted to Delta prior to approval if deviation from

this specification is required.

Please exercise caution when handling fans. Damage may be caused when pressure i
applied to the impeller, if the fans are handled by the lead wires, or if the fan was
hard-dropped to the production floor.

Except as pertains to some special designs, there is no guarantee that the products will
be free from any such safety problems or failures as caused by the introduction of
powder, droplets of water or encroachment of insect into the hub.

The above-mentioned conditions are representative of some unique examples and viewe
as the first point of reference prior to all other information.

It is very important to establish the correct polarity before connecting the fan to the
power source. Positive (+) and Negative (-). Damage may be caused to the fans if
connection is with reverse polarity, if there is no foolproof method to protect against
such error specifically mentioned in this spec.

Delta fans without special protection are not suitable where any corrosive fluids are
introduced to their environment.

Please ensure all fans are stored according to the storage temperature limits specified.
Do not store fans in a high humidity environment. We highly recommend performance
testing is conducted before shipping, if the fans have been stored over 6 months.

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.

Please be cautious when mounting the fan. Incorrect mounting of fans may cause
excess resonance, vibration and subsequent noise.

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 room (ambient) temperature
and relative humidity conditions of 25C, 65% RH. The test value is only for fan
performance itself.

Be certain to connect an “ 4.7uF or greater” capacitor to the fan externally when

the application calls for using multiple fans in parallel, to avoid any unstable power.

\"ZJ

Doc. No: FMBG-ES Form 001 Rev. 0001 Date: June 24, 2009
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5. Material Certification
51. PBT

5.2. AL6063-T5

5.3. CU 1100
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 1 of 14

KINGFA SCI. & TECH. CO., LTD.

NO.33 KEFENG ROAD,SCIENCE CITY,GUANGZHOU HI-TECHINDUSTRIAL DEVELOPMENT
ZONE,GUANGZHOU CITY
CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : PBT-NPG30

SGS Job No. : CP13-029439 - GZ
Date of Sample Received : 06 Jun 2013

Testing Period : 06 Jun 2013 - 09 Jun 2013

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : 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.

Signed for and on behalf of
SGS-CSTC Ltd.

M err(\j

Merry Lv
Approved Signatory

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms and_conditions.
htm and,for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
iabilitysrEamamation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
J within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
ights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
on, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

e results shown in this test report refer only to the sample(s) tested .

198 Kezhu Road Scientech Park Guangzhou Economic & Technology Development Distict,GuangzhouChina 510663 £ (86-20) 82155555 f (86-20) 82075113 WWW.CN.sgs.com
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 2 of 14

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN13-085666.001 Black 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 :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.

(2) Determination of Lead by ICP-OES.

(3) Determination of Mercury by ICP-OES.

(4) Determination of Hexavalent Chromium by Colorimetric Method using UV-Vis.
(5) Determination of PBBs / PBDEs content by GC-MS.

Test Item(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
Monobromobipheny! - 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

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
htm and,for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
yrEmaTmation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
pahg within the limits of Client’s instructions, if any. The Company’s sole responsibility is toits Client and this document does not exonerate parties to a transaction
i2IRXights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
on, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
e results shown in this test report refer only to the sample(s) tested .
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 3 of 14

Test Item(s) Limit Unit MDL 001
Dibromodiphenyl 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.

Elementary Analysis

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

Test Item(s) Unit MDL 001
Sb20s ¢ mg/kg 12 ND
Notes :

(1) #Sb203: Calculate from Antimony content.

Elementary Analysis

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

Test Item(s) Unit DL 001
Nickel (Ni) mg/kg 5 ND
Phthalate

Test Method : Determination of phthalates by GC-MS based on EN 14372:2004.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 4 of 14

Test Item(s) Unit MDL o1
Dibutyl Phthalate (DBP) % (w/w)  0.003 ND
Benzylbutyl Phthalate (BBP) % (w/w)  0.003 ND
Bis-(2-ethylhexyl) Phthalate (DEHP) % (w/w)  0.003 ND
Diisononyl Phthalate (DINP) % (wiw) 0.01 ND
Di-n-octyl Phthalate (DNOP) % (w/w)  0.003 ND
Diisodecyl Phthalate (DIDP) % (w/w)  0.01 ND
Diisobutyl Phthalate (DIBP) % (w/w)  0.003 ND
Dipentyl Phthalate (DPP) % (w/w)  0.003 ND
Di-n-hexyl Phthalate (DnHP) % (w/w)  0.003 ND
Dicyclohexyl Phthalate (DCHP) % (w/w)  0.003 ND
Notes :

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Bis (2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP) and Dibutyl phthalate (DBP) are
considered as a priority for risk evaluation and substance restriction.

Polynuclear Aromatic Hydrocarbons (PAHSs)

Test Method :  With reference to ZEK 01.4-08 of German ZLS and its amendments, analysis was performed by

GC-MS.

Test Iltem(s) Unit MDL 001
Naphthalene(NAP) mg/kg 0.2 ND
Acenaphthylene(ANY) mg/kg 0.2 ND
Acenaphthene(ANA) mg/kg 0.2 ND
Fluorene(FLU) mg/kg 0.2 ND
Phenanthrene(PHE) mg/kg 0.2 ND

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms a_@__conditions.
htm and,for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
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on, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 5 of 14

Test Item(s) Unit MDL o1
Anthracene(ANT) mg/kg 0.2 ND
Fluoranthene(FLT) mg/kg 0.2 ND
Pyrene(PYR) mg/kg 0.2 ND
Benzo(a)anthracene(BaA) mg/kg 0.2 ND
Chrysene(CHR) mg/kg 0.2 ND
Benzo(b)fluoranthene(BbF) + mg/kg 04 ND
Benzo(j)fluoranthene(BjF)

Benzo(k)fluoranthene(BkF) mg/kg 0.2 ND
Benzo(e)pyrene(BeP) mg/kg 0.2 ND
Benzo(a)pyrene(BaP) mg/kg 0.2 ND
Indeno(1,2,3-c,d)pyrene(IPY) mg/kg 0.2 ND
Dibenzo(a,h)anthracene(DBA) mg/kg 0.2 ND
Benzo(g,h,i)perylene(BPE) mg/kg 0.2 ND
Sum of 18 PAHs mg/kg - ND

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
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Test Report No. CANEC1308566601 Date: 09 Jun 2013 Page 6 of 14

ZEK 01.4-08: Hestraining maximum_ values for products

Parameter Category 1 Category 2 Category 3

. Materials those
Material indented to be r:qas’ttﬁ:nl::sllbsdfahdciie i are not included
put in the mouth or Category 1, with in Category 1 or
material fortoys with B e 2, with
normal skin contact for | P predictable skin

. with the skin longer
children aged < 36 than 30 s {long-term contact up to 30 s

maonths i coniacti [slmrt-tgrm skin
; contact).
Benzo(alpyrene (mg'kg) <. 1 20
sum of 18 PAH img/kg)” <2 10 200

Motes:
* = 0Only PAH substances =0.2 mg/kg are taken into account while calculating the sum of PAHs
** = In case that the maximum values exceed the limits of category 1, but are within the limits of
category 2, one may confirm the suitability of the tested material which is indented to be put in the
mouth by additional specific migration tests of PAH components based on DIN EM 1186 and
§64 LFGE 80.30-1. The conclusion of the migration test results must be made based on food law
criteria.

Tetrabromobisphenol A (TBBP-A)

Test Method :  With reference to US EPA Method 3540C:1996, analysis was performed by GC-MS&HPLC-MS.

Test Item(s) Unit MDL oo1
Tetrabromobisphenol A (TBBP-A) mg/kg 10 ND

Red Phosphor

Test Method :  With reference to SGS In-house method (GZTC-R&D-TOP-132),, analysis was performed by
PY-GC/MS, ICP-OES

Test Item(s) Unit MDL 001
Red Phosphor mg/kg 500 ND

Hexabromocyclododecane (HBCDD)

Test Method : Determination of HBCDD by GC-MS based on IEC 62321:2008.

Test Item(s) Unit MDL 001
Hexabromocyclododecane (HBCDD) mg/kg 10 ND
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Test Report

Notes :

Date: 09 Jun 2013 Page 7 of 14

No. CANEC1308566601

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Hexabromocyclododecane (HBCDD) is considered as a priority for risk evaluation and substance

restriction.
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ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Michael Tso / Cutey Yu
2) Name of the person in charge of testing: Adams Yu / Yolanda Wei

)

)

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

Sample Preparation

A 4

Sample Measurement

| PbiCdiHg PBBs/PBDEs Cré
y y
Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
A\ 4 A +
Filtration Concentration/ - _ ' Positive
Dilution of extraction Adding digestion
| solution reagent
‘. * * Negative
Solution Residue Y Heating to
Filtration 90~95°C_) for Boiling vyater
extraction extraction
y
1) Alkali Fusion / . ¢ *
Dry Ashing Y Filtration and Adding 1,5-
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- i
\ 4 A 4 diphenylcarbazide
ICP-OES/AAS DATA for color A red color
development indicates the
presence of Cré+, If
J ¢ necessary, confirm
Vi with UV-Vis.
DATA UV-Vis
v v
DATA q DATA
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ATTACHMENTS
HBCDD Testing Flow Chart

1) Name of the person who made testing: Cutey Yu
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

A 4
Solvent extraction

Concentration/Dilution

A 4
Filtration
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ATTACHMENTS
Phthalates Testing Flow Chart

1) Name of the person who made testing: Liu Qiong
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

A 4
Solvent extraction

Concentration/Dilution

A 4
Filtration
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ATTACHMENTS
TBBP-A Testing Flow Chart

1) Name of the person who made testing: Cutey Yu
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

\ 4
Solvent extraction

\ 4
Derivatization

A 4
Liquid-liquid extraction

v
Concentration/Dilution

A 4
Filtration

v
GC-MS & LC-MS

DATA
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ATTACHMENTS

PAHSs Testing Flow Chart

1) Name of the person who made testing: Cutey Yu
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

A 4

Solvent extraction

Concentration/Dilution

A 4

Filtration
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ATTACHMENTS
Elementary Testing Flow Chart

1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

Sample cutting / preparation

A\ 4
Sample Measurement

\ 4
Acid digestion

A 4
Filtration

ICP-OES/AAS

DATA
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Sample photo:

CANEC1308566601

CAN13-085666.001

SGS authenticate the photo on original report only

*** End of Report ***
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HUIZHOU CITY JINGXIN ALUMINUM INDUSTRY TECHNOLOGY CO.,LTD

HUAN SHENG INDUSTRY PARK LONG QIAO BIG WAY LONGXI TOWN,BO LUO COUNTY,HUIZHOU
CITY,GUANGDONG PROVINCE,CHINA

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

SGS Job No. : CP13-002258 - SZ

Client Ref. Info. : Material: AL6063-T5
Sample color: Silver white

Lot No. : A15B130114DC

Supplier : JINGXIN

Buyer : Buyer

Date of Sample Received : 16 Jan 2013

Testing Period : 16 Jan 2013 - 23 Jan 2013

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Signed for and on behalf of
SGS-CSTC Ltd.

Kenny Wang
Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN13-008615.002  Silvery metal

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

Elementary Analysis

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.

Test Item(s) Unit MDL 002

Cadmium (Cd) mg/kg 2 ND

Lead (Pb) mg/kg 2 15

Mercury (Hg) mg/kg 2 ND

Hexavalent Chromium (CrVI) - & Negative

Notes :
(1)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 result:
of Cr(VI) represent status of the sample at the time of testing.

Elementary Analysis
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Test Method :  With reference to US EPA Method 3050B:1996, analysis was performed by ICP-OES.

Test ltem(s) Unit MDL 002
Arsenic (As) mg/kg 10 ND

PFOS (Perfluorooctane Sulfonates)

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

Test ltem(s) Unit MDL 002
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.
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ATTACHMENTS
RoHS Testing Flow Chart
1) Name of the person who made testing: Michael Tso
2) Name of the person in charge of testing: Adams Yu
3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cr6+ test method excluded).

Sample Preparation

A 4

Sample Measurement

Pb/Cd/Hg Cré+
v
Acid digestion with v v
microwave/ hotplate Nonmetallic Metallic
material material
\ 4
Filtration * Positi
Adding digestion | "OS!!ve
| reagent
¢. * ‘ Negative
Solution Residue Heating to
90~95°C for Boiling water
extraction extraction
y
1) Alkali Fusion / . ¢ ‘
Dry Ashing Filtration and Adding 1,5-
2) Acid to pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- i
v diphenylcarbazide
ICP-OES/AAS for color A red color
development indicates the
presence of Cré+, If
v ¢ necessary, confirm
Vi with UV-Vis.
DATA UV-Vis
v v
DATA > DATA
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ATTACHMENTS
PFOA / PFOS Testing Flow Chart

1) Name of the person who made testing: Tina Zhao
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A\ 4
Sample Measurement

v
Solvent extraction

Concentration/Dilution

A 4
Filtration
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ATTACHMENTS
Elementary Testing Flow Chart

1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

Sample cutting / preparation

A\ 4
Sample Measurement

\ 4
Acid digestion

A 4
Filtration

ICP-OES/AAS
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Sample photo:

CANEC1300861502
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SGS authenticate the photo on original report only

*** End of Report ***
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SHEN ZHEN ZHONGJIAN METAL PRODUCTS CO.,LTD

NO.10,ZAOHEKENG INDUSTRIAL ZONE,JIXIA VILLAGE,BUJI TOWN,LONGGANG DISTRICT,SHENZHEN
CITY,GUANGDONG
CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : T2 CU BASE

SGS Job No. : GC121122837 - GZ

Internal Reference No. : 21

Date of Sample Received: 08 Nov 2012

Testing Period : 08 Nov 2012 - 13 Nov 2012

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : 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 IlI; recasting 2002/95/EC.

Signed for and on behalf of
SGS-CSTC Ltd.

Tropby—

Trophy Zhang
Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN12-151279.001 Copper-colored 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 :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.

(2) Determination of Lead by ICP-OES.

(3) Determination of Mercury by ICP-OES.

(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.
(5) Determination of PBBs / PBDEs by GC-MS.

Test Item(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) - - O Negative
Sum of PBBs 1,000 mg/kg - ND
Monobromobipheny! - 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
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Test Item(s) Limit Unit MDL 001
Dibromodiphenyl 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 I

(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.

For corrosion protection coatings on metals: 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.
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ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Michael Tso / Cutey Yu
2) Name of the person in charge of testing: Adams Yu / Yolanda Wei

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

Sample Preparation

v
Sample Measurement

Pb/Cd/Hg | PBBS/PBDES Cré*
A\ 4 y
Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
A\ 4 A *
Filtration Concentration/ - _ _ Positive
Dilution of extraction || Adding digestion
| solution reagent
¢. ‘ ‘ Negative
Solution Residue \ Heating to
Filtration 90~95°Q for Boiling V\_/ater
extraction extraction
v
1) Alkali Fusion / ) ¢ ¢
Dry Ashing Y Filtration and Adding 1,5-
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve * for color
development
Adding 1,5- i
\ 4 v diphenylcarbazide
ICP-OES/AAS DATA for color A red color
development indicates the
presence of Cré*. If
v * necessary, confirm
Vi with UV-Vis.
DATA UV-Vis
v v
DATA q DATA
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CANML1215127901

CAN12-151279.001

SGS authenticate the photo on original report only

*** End of Report ***
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RTRXESEGE, M, DOEPERLEEZP #EFAT (The following samples was/were submitted and identified
by/on behalf of the client as) @

ﬁgu%ﬁfﬁ'—(Sample Description) : 3999-00-5550

w7 gE (Style/Item No.) :  FASTENER CAP

#ME (Material) : PC+20%GF

L])'('ftf“E—}El)](Sample Receiving Date) : 2013/06/28

) 2X 4 M) (Testing Period) : 2013/06/28 TO 2013/07/04

1 4 B # (Sample Submitted By) : BREBERMNA RS (ITW ELECTRONIC BUSINESS ASIA CO., LTD.)
R4 R (Test Results) : 3R T—8 (Please refer to next pages).

Ray Chang / Asst. Manag
Signed for and on behalf of
SGS Taiwan Limited
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S . sk 7 AR R X
e B S BRE | (Resulo)
(Test Items) (Unit) (Method)
(MDL) NO. 1
43 / Cadmium (Cd) mg/kg |SFIEC 62321: 2008% 3%, ARBHLSTHRERT 2 n.d.
BRG EE M. / With reference to IEC
62321: 2008 and performed by ICP-AES.
4% / Lead (Pb) mg/kg |SFFIEC 62321: 2008% 3%, ARBHLSTHEERT 2 6.11
BRGt EE M. / With reference to IEC
62321: 2008 and performed by ICP-AES.
& / Mercury (Hg) mg/kg |SFIEC 62321: 2008% 3%, ARBHLSTHERT 2 n.d.
BRGt EE M. / With reference to IEC
62321: 2008 and performed by ICP-AES.
5<{84% / Hexavalent Chromium Cr(VI) by mg/kg |ZHEIEC 62321: 2008% &, RUV-VISHAl. 2 n.d.
alkaline extraction With reference to IEC 62321: 2008 and
performed by UV-VIS.
AR FIrE#E / Perfluorooctane mg/kg | 5FUS EPA 3550C: 20077 i, VARABR T/ H & 10 n.d.
sulfonates 1& M. / With reference to US EPA 3550C:
(PFOS - Acid, Metal Salt, Amide) 2007. Analysis was performed by LC/MS.
A FBE(48) / PFOA (CAS No.: 335-67-1) mg/kg | 5FUS EPA 3550C: 20077 i, VARABRR A/ E ¢ 10 n.d.
ﬁiﬁ?ﬁd. / With reference to US EPA 3550C:
2007. Analysis was performed by LC/MS.
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(Test Items) (Unit) (Method) (MDL) —
% 5Bt XA / Sum of PBBs - n.d.
—nEER Monobromobiphenyl 5 n.d.
ZRWER / Dibromobiphenyl 5 n.d.
Z AWK / Tribromobiphenyl 5 n.d.
V983K / Tetrabromobiphenyl 4 #1EC 62321: 20083k, RAMB 4/ Kk 5 n.d.
RIAWER / Pentabromobiphenyl mg/kg 'fi)fﬁzﬂ'] / With reference to IEC 62321: 2008 5 n.d.
SR X / Hexabromobiphenyl and performed by GC/MS. 5 n.d.
AWK / Heptabromobiphenyl 5 n.d.
N / Octabromobiphenyl 5 n.d.
LT X / Nonabromobiphenyl 5 n.d.
+ A% K / Decabromobiphenyl 5 n.d.
% AR KBk 4Ar / Sum of PBDEs _ n.d.
— 8T X% / Monobromodiphenyl ether 5 n.d.
BB / Dibromodiphenyl ether 5 n.d.
i?ﬁ%ﬂﬁi{% / Tribromodiphenyl ether 5 n.d.
AWt KBk / Tetrabromodiphenyl ether % F1EC 62321: 200877, RAMBITIR/H % 5 n.d.
ﬂﬁ‘x ik / Pentabromodiphenyl ether mg/kg 1& M. / With reference to IEC 62321: 2008 5 n.d.
ﬂ}xﬂﬂ%&ﬁé / Hexabromodiphenyl ether and performed by GC/MS. 5 n.d.
A KB / Heptabromodiphenyl ether 5 n.d.
/\77%ﬂ9p2}.\% / Octabromodiphenyl ether 5 n.d.
LR R /Nonabromodiphenyl ether 5 n.d.
+ 5 R / Decabromodiphenyl ether 5 n.d.
HE (77:) / Halogen-Bromine (Br) (CAS mg/kg |%#BS EN 14582:2007, wA&:F & #i1k 047 . 50 n.d.
No.: 010097-32-2) With reference to BS EN 14582:2007.
Analysis was performed by IC.
B % (&) / Halogen-Chlorine (Cl) (CAS mg/kg | 5FBS EN 14582:2007, VAT RATHE 7. 50 n.d.
No.: 022537-15-1) With reference to BS EN 14582:2007.
Analysis was performed by IC.

Unless otherwise stated the results shown in this test report refer onIy 10 the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
Company.[#IEA G » R EGEREEHGE RSB S - ARG R
This document is |ssued by the Company subject to its General Condmons of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for

NEIFWEFAT » AATE R o

electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits
of Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under
the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. R )
No. 61, Kai-Fa Road, Nanzih Export Processing Zone , Kaohsiung, Taiwan | FAH Rl Mo BB EB15L
AR LRGP t + 886 (07)301 212 f + 886 (07)3010867 Www.tw.sgs.com

Member of the SGS Group



SGS

AR E

Test Report

G RIEE TIRAA A 3]

ITW ELECTRONIC BUSINESS ASIA CO.,

B HET ATAR e Tk O B RSSH73-23%
A4, 3-2, K.E.P.Z. KAOHSIUNG, TAIWAN

A5 (No. )

LTD.

: KA/2013/61204

B #7 (Date) : 2013/07/04 B $#(Page)

4 of 12

S . sk 7 A8 8 &
(Test Items) (Unit) (Method)
(MDL) NO. 1
E L FE A / Phthalates

35]34\:_‘?@@‘?4\%1‘@5 / BBP (Benzyl butyl % SHEN 14372, ARABBAATR/E kA=, / 0.003 n.d.
phthalate) (CAS No.: 000085-68-7) With reference to EN 14372. Analysis was

performed by GC/MS.
AR Z—TH& / DBP (Dibutyl % SFEN 14372, RRAAB W&/ G @2, / 0.003 n.d.
phthalate) (CAS No.: 000084-74-2) With reference to EN 14372. Analysis was

performed by GC/MS.
AE—_WEt— (2-T#CHL)BE / DEHP (Di- % SFEN 14372, RRAAB W&/ G @R 2. / 0.003 n.d.
(2-ethylhexyl) phthalate) (CAS No.: With reference to EN 14372. Analysis was
000117-81-7) performed by GC/MS.
MK Vs — R K8 / DIDP (Di-isodecyl % SFEN 14372, RRAAB WK/ G @2, / 0.01 n.d.
phthalate) (CAS No.: 026761-40-0) With reference to EN 14372. Analysis was

performed by GC/MS.
HE— — R F8 / DINP (Di-isononyl % SFEN 14372, RRAAB W&/ G @2, / 0.01 n.d.
phthalate) (CAS No.: 028553-12-0) With reference to EN 14372. Analysis was

performed by GC/MS.
MR =i ¥E / DNOP (Di-n-octyl % SHEN 14372, RARABBAATR/E B EpA . / 0.003 n.d.
phthalate) (CAS No.: 000117-84-0) With reference to EN 14372. Analysis was

performed by GC/MS.
NIRRT IR PTA ERWAFR B R /| mg/kg  |5FHUS EPA 3540C: 199677 %, RAAABRBTE % 5 n.d.
Hexabromocyclododecane (HBCDD) and all ﬁiﬁ?ﬁd. / With reference to US EPA 3540C:
major diastereoisomers identified (- 1996 method. Analysis was performed by
HBCDD, B3 - HBCDD, < - HBCDD) (CAS No.: GC/MS.
25637-99-4 and 3194-55-6 (134237-51-7,
134237-50-6, 134237-52-8))
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#zE(Note) ©
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (Fid)
3. MDL = Method Detection Limit (77 74845 RAA)
4. "=" Not Regulated (8BBA1E)

PFOS % # & 3 (Reference Information) : FAMA¥RF #dh POPs - (EU) 757/2010
PROS/E & 7240 ] X F F4F42180.001%(10ppm) » A2 F kb ~ st R IRAF F FIFA2180.1%(1000ppm) » L& &k ob X B R AT A ¥ 147
#iW1ug/m? o (Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in semi-finished

products or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated materials above lug/m2.)
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1) MRIERTFTARRZE MM > BB CLEEEMR o (SESAKF B4 ) [ These samples were dissolved totally by
pre-conditioning method according to below flow chart. ( Cr®* test method excluded )
2) Al AH : k&4 / Name of the person who made measurement: Alex Chang
3) Al & F A : 3kM18% [ Name of the person in charge of measurement: Ray Chang
W4~ % #4hs / Cutting - Preparation

v

| R4k EE / Sample Measurement I
#* Hg R4 Cr**
4% Pb~ 43 Cd
A 4 A 4 v
TRIE T Rl AR o 694 H X i 3 69 BRI AT I AL (dm 7 B B R SRR e Ok 4G A il F kAR [ Add
F % P-r) / Acid digestion by suitable acid Microwave digestion with appropriate amount of
depended on different sample material (as HNO3/HCI/HF digestion reagent
below table) ¢
L 4 Fe#h B i B R AT IHAL

33 [ Heatto
appropriate temperature
to extract

%% / Filtration

\4

#%:% |/ Residue i

%% | Solution

Atk idE ks [ Cool,
filter digestate through

1) sk | filter

I Alkali Fusion !
2) HWEEMR

B AR TR TR LR | ICP-AES HCl to dissolve rengrepEeE | Add

diphenyl-carbazide for

color development
#H&AE | Sample Material JH1LBL & A& 48 / Digestion Acid
A, 4, 48, 128 | Eok, sk, Weg, AR, ERK l
Steel, copper, aluminum, solder Aqua regia, HNOs3, HCI, HF, H,O,
3% 3% | Glass i EE, AR | HNOo/HF R SR - R E R
&, 40, 4, MR/ Esk /Aqua regia % Ak IER A 540
Gold, platinum, palladium, ceramic nm #9980 % | measure
4% / Silver w58 / HNO; the absorbance at 540
2 [ Plastic s, Rk, Aling, Bk / nm by UV-VIS
H2S04, H202, HNOs, HCI

H 4k / Others A NAETEE £ 52 I8 |

Any acid to total digestion

Note**: (1) 4+# k4B A e N b 1Lk > Aedk £ 90~95°C 3 Fx. / For non-metallic material,
add alkaline digestion reagent and heat to 90~95 C.
(2) 4t# £ B A AN shK > Aok 2353 IR, [ For metallic material, add pure water
and heat to boiling.
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ZRIEBERND AR )

ITW

ELECTRONIC BUSINESS ASIA CO., LTD.

B M AT A T ok 0 B R SSHT3-23%

A4,

3-2, K.E.P.Z. KAOHSIUNG, TAIWAN

3 AWK/ 3 AB Xk 247442 B / PBB/PBDE analytical FLOW CHART

DERAAE © #5233 / Name of the person who made measurement: Anson Tsao
2)8H & & A : ik1a& / Name of the person in charge of measurement: Ray Chang

#1.:%:8 42 B | First testing process ——»
B ARAZ A [ Optional screen process  «-s=sx==--

#3242/ | Confirmation process — - — »
Sample / # &

)

Sample pretreatment / # & 37 & 12

v

: Screen analysis / #7 # 47 E
:...............1................:

v

Sample extraction # 5% 3 B/
Soxhlet method % X # Ix
T

v
Concentrate/Dilute Extracted solution
3 B R YA I FE
T
v
Filter Z B zi@ &

T
v
Analysis by GC/MS
RAB B AT H AR AT
T
v
Issue Report #3734
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FZRIEBERA R E)
ITW ELECTRONIC BUSINESS ASIA CO., LTD.
B HET ATAR e Tk O B RSSH73-23%

A4,

3-2, K.E.P.Z. KAOHSIUNG, TAIWAN

ERFR(GE) 2RF HBHNALE /

Analytical flow chart of PFOA/PFOS content
DERAE : &£3 / Name of the person who made measurement: Anson Tsao

2)8H & & A : fk1a& / Name of the person in charge of measurement: Ray Chang

;j;;m’ A }iiﬂ /
Sample pretreatment

l

F AFREFER
(%% 73 US EPA 3550) /
Sample extraction by Soxhlet extraction
(Reference method US EPA 3550)

l

EBUREREIRYE |
Concentrate/Dilute Extracted solution

A\ 4

VAR AR R M7 H SRR AT S BR
Analysis was performed by LC/MS

4 / Data
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FZRIEBERA R E)
ITW ELECTRONIC BUSINESS ASIA CO., LTD.
B HET ATAR e Tk O B RSSH73-23%

A4,

3-2, K.E.P.Z. KAOHSIUNG, TAIWAN

B &4 A4ZE / Analytical flow chart of halogen content

N

1) X AE : 2% .8/ Name of the person who made measurement: Jean Hung
&

2) AR & & A : 7184/ Name of the person in charge of measurement: Ray Chang

‘osdp B2 L AL
Sample picture and report number

T A -
Sample pretreatment/separation

Y

i A QU SN A A
Weighting and putting sample in cell

'

AR BETR T
Oxygen Bomb Combustion / Absorption

'

D A A
Dilution to fixed volume

'

B K47 RA T
Analysis was performed by IC
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ITW ELECTRONIC BUSINESS ASIA CO., LTD.
B HET ATAR e Tk O B RSSH73-23%

A4,

3-2, K.E.P.Z. KAOHSIUNG, TAIWAN

TB#HHAFZE / Analytical flow chart of phthalate content

AR AE - &3 / Name of the person who made measurement: Anson Tsao

2y & & A : 5k1a& / Name of the person in charge of measurement: Ray Chang

S AT R R/ e/
Sample pretreatment/separation

!

Heob IR & X FERK
/Sample extraction by soxhlet method

!

R R B IFHFE
Concentrate/Dilute Extracted solution

!

RABRATH FHAESHT [
Analysis was performed by GC/MS

!

4% / Data
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Z
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B # (Page) : 11 of 12

A%k - %A MIAFME / HBCDD Analytical FLOW CHART

A B % £3:/ Name of the person who made measurement: Anson Tsao
i

2) #: & & A : 3 %/ Name of the person in charge of measurement: Ray Chang
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Sample pretreatment /
e S AT R S

'

% R, FE Bk 2 B/ Sample extraction by
Soxhlet extraction

'

Concentrate/Dilute Extracted solution
BRI I A

'

Filter /| Z Iz iBiE

!

Analysis was performed by GC/MS /
VA RAA R AT H SRR A AT

!
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(The tested sample / part is marked by an arrow if it's shown on the photo.)
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KA/2013/61204

** A LER (End of Report) **
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Test Report No. CANEC1308526001 Date: 13 Jun 2013 Page 1 of 10

Avery Dennison(China) Co,.Ltd.

No0.608,kunjia Road, Kun shan Economic&Technological Zone Jiangsu Province,P.R.China

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

SGS Job No. : CP13-026133 - GZ
Date of Sample Received : 06 Jun 2013

Testing Period : 06 Jun 2013 - 13 Jun 2013

Test Requested : Selected test(s) as requested by client.
Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Signed for and on behalf of
SGS-CSTC Ltd.

6175

Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN13-085260.001 Silvery film

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

Elementary Analysis & Flame Retardants

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.

(2) Determination of Lead by ICP-OES.

(3) Determination of Mercury by ICP-OES.

(4) Determination of Hexavalent Chromium by Colorimetric Method using UV-Vis.
(5) Determination of PBBs / PBDEs content by GC-MS.

Test Item(s) Unit MDL 001
Cadmium (Cd) mg/kg 2 ND
Lead (Pb) mg/kg 2 ND
Mercury (Hg) mg/kg 2 ND
Hexavalent Chromium (CrVI) mg/kg 2 ND
Sum of PBBs mg/kg - ND
Monobromobipheny! 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 mg/kg - ND
Monobromodiphenyl ether mg/kg 5 ND
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Test Item(s) Unit MDL 001
Dibromodiphenyl 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
Halogen

Test Method :  With reference to EN 14582: 2007, analysis was performed by lon Chromatograph (IC).

Test Item(s) Unit MDL 001
Fluorine (F) mg/kg 50 ND
Chlorine (CI) mg/kg 50 ND
Bromine (Br) mg/kg 50 ND
lodine (1) mg/kg 50 ND

Hexabromocyclododecane (HBCDD)

Test Method : Determination of HBCDD by GC-MS based on IEC 62321:2008.

Test Item(s) Unit MDL 001
Hexabromocyclododecane (HBCDD) mg/kg 10 ND
Notes :

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Hexabromocyclododecane (HBCDD) is considered as a priority for risk evaluation and substance
restriction.

Phthalate

Test Method : Determination of phthalates by GC-MS based on EN 14372:2004.
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Test ltem(s) Unit MDL 001
Diisobutyl Phthalate (DIBP) % (w/w)  0.003 ND
Dibutyl Phthalate (DBP) % (w/w)  0.003 ND
Benzylbutyl Phthalate (BBP) % (w/w)  0.003 ND
Bis-(2-ethylhexyl) Phthalate (DEHP) % (w/w)  0.003 ND
Notes :

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Bis (2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP) and Dibutyl phthalate (DBP) are
considered as a priority for risk evaluation and substance restriction.

PFOS (Perfluorooctane Sulfonates)

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

Test Item(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.
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ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Michael Tso / Cutey Yu
2) Name of the person in charge of testing: Adams Yu / Yolanda Wei

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

Sample Preparation

A 4

Sample Measurement

| PbiCdiHg PBBs/PBDEs Cré
y y
Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
A\ 4 A +
Filtration Concentration/ - _ ' Positive
Dilution of extraction Adding digestion
| solution reagent
‘. * * Negative
Solution Residue Y Heating to
Filtration 90~95°Q for Boiling vyater
extraction extraction
y
1) Alkali Fusion / . ¢ *
Dry Ashing Y Filtration and Adding 1,5-
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- i
\ 4 A 4 diphenylcarbazide
ICP-OES/AAS DATA for color A red color
development indicates the
presence of Cré+, If
J ¢ necessary, confirm
Vi with UV-Vis.
DATA UV-Vis
v v
DATA q DATA
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ATTACHMENTS
Phthalates Testing Flow Chart

1) Name of the person who made testing: Liu Qiong
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A\ 4
Sample Measurement

v
Solvent extraction

Concentration/Dilution

A 4
Filtration

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
mation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
ights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
n, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

e results shown in this test report refer only to the sample(s) tested .
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ATTACHMENTS
HBCDD Testing Flow Chart

1) Name of the person who made testing: Cutey Yu
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A\ 4
Sample Measurement

v
Solvent extraction

Concentration/Dilution

A 4
Filtration

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
for electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
mation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
ights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
n, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

e results shown in this test report refer only to the sample(s) tested .
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ATTACHMENTS
PFOA / PFOS Testing Flow Chart

1) Name of the person who made testing: Tina Zhao
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A\ 4
Sample Measurement

v
Solvent extraction

Concentration/Dilution

A 4
Filtration

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
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e results shown in this test report refer only to the sample(s) tested .
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ATTACHMENTS
Halogen Testing Flow Chart

1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

Sample cutting / preparation

A\ 4
Sample Measurement

\ 4
Combustion in oxygen bomb

v
Dissolved in an absorption solution

Filtration

A 4

Analyzed by ion chromatography. Double confirm by other
instruments, if necessary

DATA
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Test Report

Report No. RLSZF001577440003 Page 1 of 6

Applicant DONGGUAN SUNWAY PRINTING INDUSTRY CO.,LTD
Address YINLING INDUSTRIAL, XIAQIAO GUANLONG ROAD, DONGCHENG ZONE,
DONGGUAN CITY, GUANGDONG PROVINCE, CHINA

The following sample(s) and sample information was/were submitted and identified by/on the
behalf of the client

Sample Name INK

Part No. HrE R

Color Black

Material INK

Manufacturer wH

Sample Received Date  Feb. 2, 2013

Testing Period Feb. 2, 2013 to Feb. 6, 2013

Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),

Hexavalent Chromium(Cr(VI)), Polybrominated Biphenyls(PBBs),
Polybrominated Diphenyl Ethers(PBDEs), Fluorine(F), Chlorine(Cl),
Bromine(Br), lodine(I), Hexabromocyclododecane(HBCDD), Phthalates in the
submitted sample(s).

Test Method Please refer to the following page(s).
Test Result(s) Please refer to the following page(s).

Tested by Rfck o Reviewed by VM(?W\' '1‘3

Feb. 6, 2013

Approved by

Danny Liu
Technical Manager No. 14465604
Centre Testing International (Shenzhen) Co., Ltd. Hongwei Industrial Zone Bao'zn 70 District, Shenzhen, Guangdong, China
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Test Method
Test Item(s) Test Method Eunf;rilllerth(zs) MDL
Lead(Pb) IEC 62321:2008 Ed.1 Sec.10 ICP-OES | 2 mg/kg
Cadmium(Cd) IEC 62321:2008 Ed.1 Sec.10 ICP-OES | 2 mg/kg
Mercury(Hg) IEC 62321:2008 Ed.1 Sec.7 ICP-OES | 2 mg/kg
Hexavalent Chromium(Cr(VI)) 1IEC 62321:2008 Ed.1 Annex C UV-Vis 2 mg/kg
Polybrominated Biphenyls(PBBs) IEC 62321:2008 Ed.1 Annex A GC-MS 5 mg/kg
Polybrominated Diphenyl Ethers(PBDEs) IEC 62321:2008 Ed.1 Annex A GC-MS 5 mg/kg
Fluorine(F) Refer to BS EN 14582:2007 IC 10 mg/kg
Chlorine(Cl) Refer to BS EN 14582:2007 IC 10 mg/kg
Bromine(Br) Refer to BS EN 14582:2007 IC 10 mg/kg
Todine(I) Refer to BS EN 14582:2007 IC 10 mg/kg
Phthalates Refer to EN 14372:2004 GC-MS | 50 mg/kg
Hexabromocyclododecane(HBCDD) Refer to US EPA 3540C:1996 GC-MS 5 mg/kg
Test Result(s)
Tested Item(s) Result
Lead(Pb) N.D.
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalent Chromium(Cr(VI)) N.D.
Tested Item(s) Result
Polybrominated Biphenyls(PBBs)
Monobromobiphenyl N.D.
Dibromobiphenyl N.D.
Tribromobiphenyl N.D.
Tetrabromobiphenyl N.D.
Pentabromobiphenyl N.D.
Hexabromobiphenyl N.D.
Heptabromobiphenyl N.D.
Octabromobiphenyl N.D.
Nonabromobiphenyl N.D.
Decabromobiphenyl N.D.
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Tested Item(s) | Result
Polybrominated Diphenyl Ethers(PBDEs)

Monobromodiphenyl ether N.D.
Dibromodiphenyl ether N.D.
Tribromodiphenyl ether N.D.
Tetrabromodiphenyl ether N.D.
Pentabromodiphenyl ether N.D.
Hexabromodiphenyl ether N.D.
Heptabromodiphenyl ether N.D.
Octabromodiphenyl ether N.D.
Nonabromodiphenyl ether N.D.
Decabromodiphenyl ether N.D.

Tested Item(s) Result

Halogen(s)

Fluorine (F) 994 mg/kg

Chlorine (CI) 251 mg/kg

Bromine (Br) N.D.

Iodine (I) N.D.

Tested Item(s) Result
Hexabromocyclododecane (HBCDD) N.D.

Tested Item(s) CAS No. EC No. Result
Phthalates

Diisobutyl phthalate(DIBP) 84-69-5 201-553-2 N.D.
Dibutyl phthalate(DBP) 84-74-2 201-557-4 N.D.
Butylbenzyl phthalate(BBP) 85-68-7 201-622-7 N.D.
Di-2-ethylhexyl phthalate(DEHP) 117-81-7 204-211-0 N.D.
Di-n-octyl phthalate(DNOP) 117-84-0 204-214-7 N.D.
Diisononyl phthalate(DINP) 28553-12-0 249-079-5 N.D.
Diisodecyl phthalate(DIDP) 26761-40-0 247-977-1 N.D.
Di-n-hexyl phthalate (DNHP) 84-75-3 201-559-5 N.D.
Dimethoxyethyl phthalate (DMEP) 117-82-8 204-212-6 N.D.

Tested Sample/Part Description ~ Black ink

Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
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Test Process
1. Lead(Pb), Cadmium(Cd)

Weigh sarnple and placeitina : . Ingest sample i hicrowave
tnicrowawe digestion wessel —— Add digestion reagent = digestion owven
Dy Ashing/ ] u
| AlaliFusion/ | ooidue —
snalyzed by | | Make up with Acid Dissolution ¢— Filtration
ICP-0OES deiotiized water
= olution

2. Mercury(Hg)

mgest sample i microwave
digestion owen

Weigh sample and placeitina

tnicrowawe digestion vessel > £dd digestion reagent =——>

Dy Ashing/
| Akl Fusions |7 | esidue _ V_
Analyzed by ke up with Acid Dissolution (¢— Filtration
ICP-0OES = deionized water
Golution

3. Hexavalent Chromium(Cr(VI))

Weigh sample and place

itin & conical flask —— o Add digestion solution ——x Heat at 90-95"C far 3 hows

ﬁdjnlffs:htilgn%xljﬁgilue Ia— Cool and filter

Add test solution Ko

!

Adjust the pH walue — Ivlake up with _
of the solution deionized water — Analyzed by UV-Vis

4. Phthalates

Weigh sample and Extracted with
. . —— _ —— Concentrate the extract
place it in a thimble organic solvent
frzed by GO -MS LIake up with Transfer the extract into a
Ana = - ap— A—
7= ¥ orgaric solvent ™ wolumetric flask
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5. Polybrominated Biphenyls(PBBs), Polybrominated Diphenyl Ethers(PBDEs)
Weigh sample and Emxtracted with
. . — _ —+ Concentrate the extract
place it inn a thimhle orgatic solwent
Aralrzed by GO-MS Llake up with Transfer the extract into a
= - K —— p—
= ¥ orgaric solvent ™ wolumetric flask

6. Hexabromocyclododecane(HBCDD)

Weigh sample and Extracted with
L _ —— _ —+  Concentrate the extract
place it i a thimble orgatic solvent
trmed b GO-MS Llale up with Transfer the extract into a
Ana £ - ap— —
= ¥ orgaric solvent ™ wolumnetric flask

7. Fluorine(F), Chlorine(Cl), Bromine(Br), Iodine(I)

Weigh and place sample in Fill the bomh Combust the sample in
- ——
a satnple cup of bomb with oxygen oxygen bomhb
Llake up with Transfer the sarmple solution
Analyzed by IC — . F—
ultra-purity water into a volumetric flask
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Photo(s) of the sample(s)
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RLSZF001577440003
*#* End of report ***
The test report is effective only with both signature and specialized stamp. The result(s) shown in this

report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be
reproduced except in full.
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Applicant DONGGUAN SUNWAY PRINTING INDUSTRY CO.,LTD
Address YINLING INDUSTRIAL, XIAQIAO GUANLONG ROAD, DONGCHENG ZONE,
DONGGUAN CITY, GUANGDONG PROVINCE, CHINA

The following sample(s) and sample information was/were submitted and identified by/on the
behalf of the client

Sample Name SNy

Part No. (OPAT)

Sample Received Date  Jun. 27, 2013

Testing Period Jun. 27,2013 to Jun. 29, 2013

Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),

Hexavalent Chromium(Cr(VI)), Polybrominated Biphenyls(PBBs),
Polybrominated Diphenyl Ethers(PBDEs),
Hexabromocyclododecane(HBCDD), Phthalates, Fluorine(F), Chlorine(Cl),
Bromine(Br), lodine(I) in the submitted sample and it was tested as a whole.

Test Method Please refer to the following page(s).
Test Result(s) Please refer to the following page(s).

Tested by Rfck o Reviewed by VM(?W\' '1‘3

Jun. 29, 2013

Approved by

Danny Liu
Technical Manager No. 1078468321
Centre Testing International (Shenzhen) Co., Ltd. Hongwei Industrial Zone Bao'zn 70 District, Shenzhen, Guangdong, China
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Test Method
Test Item(s) Test Method Ecll\ﬁf;;fs&s)
Lead(Pb) IEC 62321:2008 Ed.1 Sec.8 ICP-OES
Cadmium(Cd) TEC 62321:2008 Ed.1 Sec.8 ICP-OES
Mercury(Hg) IEC 62321:2008 Ed.1 Sec.7 ICP-OES
Hexavalent Chromium(Cr(V1)) IEC 62321:2008 Ed.1 Annex C UV-Vis
Polybrominated Biphenyls(PBBs) IEC 62321:2008 Ed.1 Annex A GC-MS
Polybrominated Diphenyl Ethers(PBDEs) IEC 62321:2008 Ed.1 Annex A GC-MS
Fluorine(F) Refer to BS EN 14582:2007 IC
Chlorine(Cl) Refer to BS EN 14582:2007 IC
Bromine(Br) Refer to BS EN 14582:2007 IC
Todine(I) Refer to BS EN 14582:2007 IC
Hexabromocyclododecane(HBCDD) Refer to US EPA 3540C:1996 GC-MS
Phthalates Refer to EN 14372:2004(E) GC-MS
Test Result(s)
Tested Item(s) Result MDL
Lead(Pb) N.D. 2 mg/kg
Cadmium (Cd) N.D. 2 mg/kg
Mercury(Hg) N.D. 2 mg/kg
Hexavalent Chromium(Cr(VI)) N.D. 2 mg/kg
Tested Item(s) | Result MDL
Polybrominated Biphenyls(PBBs)
Monobromobiphenyl N.D. 5 mg/kg
Dibromobiphenyl N.D. 5 mg/kg
Tribromobiphenyl N.D. 5 mg/kg
Tetrabromobiphenyl N.D. 5 mg/kg
Pentabromobiphenyl N.D. 5 mg/kg
Hexabromobiphenyl N.D. 5 mg/kg
Heptabromobiphenyl N.D. 5 mg/kg
Octabromobiphenyl N.D. 5 mg/kg
Nonabromobiphenyl N.D. 5 mg/kg
Decabromobiphenyl N.D. 5 mg/kg
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Tested Item(s) | Result | MDL
Polybrominated Diphenyl Ethers(PBDEs)

Monobromodiphenyl ether N.D. 5 mg/kg
Dibromodiphenyl ether N.D. 5 mg/kg
Tribromodiphenyl ether N.D. 5 mg/kg
Tetrabromodiphenyl ether N.D. 5 mg/kg
Pentabromodiphenyl ether N.D. 5 mg/kg
Hexabromodiphenyl ether N.D. 5 mg/kg
Heptabromodiphenyl ether N.D. 5 mg/kg
Octabromodiphenyl ether N.D. 5 mg/kg
Nonabromodiphenyl ether N.D. 5 mg/kg
Decabromodiphenyl ether N.D. 5 mg/kg
Tested Item(s) Result MDL
Halogen(s)

Fluorine (F) N.D. 10 mg/kg
Chlorine (CI) N.D. 10 mg/kg
Bromine (Br) N.D. 10 mg/kg
Iodine (I) N.D. 10 mg/kg
Tested Item(s) Result | MDL
Hexabromocyclododecane (HBCDD) N.D. | 5 mg/kg
Tested Item(s) Result MDL
Phthalates

Dibutyl phthalate(DBP) CAS#:84-74-2 ND. 50 mg/kg
e
22 2S ;tlhly;l_lg)lc?;l phthalate(DEHP) ND. 50 mg/kg

Tested Sample/Part Description  Transparent plastic film with adhesive paste

Note: -As specified by client, the sample was tested as a whole. The result(s) shown on
this report may be different from the content of any homogeneous material.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million



CTI

Test Report

Report No. RHSO01F005977001 Page 4 of 6

Test Process
1. Lead(Pb), Cadmium(Cd)

Weigh sarnple and placeitina : . Ingest sample i hicrowave
tnicrowawe digestion wessel —— Add digestion reagent = digestion owven
Dy Ashing/ ] u
| AlaliFusion/ | ooidue —
snalyzed by | | Make up with Acid Dissolution ¢— Filtration
ICP-0OES deiotiized water
= olution

2. Mercury(Hg)

mgest sample i microwave
digestion owen

Weigh sample and placeitina

tnicrowawe digestion vessel > £dd digestion reagent =——>

Dy Ashing/
| Akl Fusions |7 | esidue _ V_
Analyzed by ke up with Acid Dissolution (¢— Filtration
ICP-0OES = deionized water
Golution

3. Hexavalent Chromium(Cr(VI))

Weigh sample and place

itin & conical flask —— o Add digestion solution ——x Heat at 90-95"C far 3 hows

ﬁdjnlffs:htilgn%xljﬁgilue Ia— Cool and filter

Add test solution Ko

!

Adjust the pH walue — Ivlake up with _
of the solution deionized water — Analyzed by UV-Vis

4. Phthalates

Weigh sample and Extracted with
. . —— _ —— Concentrate the extract
place it in a thimble organic solvent
frzed by GO -MS LIake up with Transfer the extract into a
Ana = - ap— A—
7= ¥ orgaric solvent ™ wolumetric flask
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5. Polybrominated Biphenyls(PBBs), Polybrominated Diphenyl Ethers(PBDEs)
Weigh sample and Emxtracted with
. . — _ —+ Concentrate the extract
place it inn a thimhle orgatic solwent
Aralrzed by GO-MS Llake up with Transfer the extract into a
= - K —— p—
= ¥ orgaric solvent ™ wolumetric flask

6. Hexabromocyclododecane(HBCDD)

Weigh sample and Extracted with
L _ —— _ —+  Concentrate the extract
place it i a thimble orgatic solvent
trmed b GO-MS Llale up with Transfer the extract into a
Ana £ - ap— —
= ¥ orgaric solvent ™ wolumnetric flask

7. Fluorine(F), Chlorine(Cl), Bromine(Br), Iodine(I)

Weigh and place sample in Fill the bomh Combust the sample in
- ——
a satnple cup of bomb with oxygen oxygen bomhb
Llake up with Transfer the sarmple solution
Analyzed by IC — . F—
ultra-purity water into a volumetric flask
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Report No. RHSO01F005977001

Photo(s) of the sample(s)
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*#* End of report ***
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The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be

reproduced except in full.

CENTRE TESTING INTERNATIONAL CORPORATION / 400-6788-333



SGS

AR mE
Test Report

BHEEARR S OO 00 O N O O
SIL-MORE INDUSTRIAL LTD.

T = EFREEIZI0055164E

16F, NO. 100, XINGDE RD., SANCHONG DISTRICT, NEW TAIPEI CITY 24158, TAIWAN

$E#5(No.) : CE/2015/53008 B #1(Date) : 2015/05/20 A # (Page): 1 of 11

AT B EEh b HRE TR RAER (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) @

#5445 (Sample Description) :  DOW CORNING TC-5630 THERMALLY CONDUCTIVE COMPOUND
W+ B ] (Sample Receiving Date) : 2015/05/14
) 3XHA M) (Testing Period) : 2015/05/14 TO 2015/05/20

A E K (Test Requested) :
(1) HRIEEF BELK > 5FRoHS 2011/65/BU Annex II F54VA13K45 ~ 45 - R~ <184 ~ SAHE - S 8W KBk . (As specified by
client, with reference to RoHS Directive 2011/65/EU Annex II to determine Cadmium, Lead, Mercury, Cr(VI),
PBBs, PBDEs contents in the submitted sample.)

(2) RIEE P £ > %% WIO/TBT i@ 4R G/TBT/N/EU/256 » #:8] DBP, BBP, DEHP, DIBP. (As specified by client, with
reference to G/TBT/N/EU/256 of WIO/TBT to test DBP, BBP, DEHP, DIBP.)

(3) HR*AB#H LT —8 . / Please refer to next pages for the other item(s).

B & K (Test Results) FHATFT—H8 (Please refer to next pages).

Chemical Laboratt.ary — Taipel

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at . Attention is
drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company's
findings at the time of its intervention only and within the limits of client’s instruction, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties
to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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AL K (Test Results)

;8] 2X 2R 1= (PART NAME)No.1 : K& &M (GRAY PASTE)
RIAA B Bl H % 3 % AR £3F (Result)
(Test It ) (Unit) (Method) il
€es ems ni e [o] (MDL) No.l
48 / Cadmium (Cd) mg/kg éufnzc 62321-5: 20137k, ARJE 2 n.d.

FTRB TSR EARA]. / Vith
reference to IEC 62321-5: 2013 and

performed by ICP-AES.

4% / Lead (Pb) mg/kg ﬁﬁﬁ?IEC 62321-5: 20137 &, ARJE 2 n.d.

TR TR RBEARA] . / With
reference to IEC 62321-5: 2013 and
performed by ICP-AES.

5K / Mercury (Hg) mg/kg |4 #IEC 62321-4: 2013 7%, VARJE 2 n.d.
B6E R TSR BEMRAL / With
reference to IEC 62321-4: 2013 and
performed by ICP-AES.

>~184% / Hexavalent Chromium Cr(VI) mg/kg | %FIEC 62321: 20087% 3%, VAUV-VIS 2 n.d.
). / With reference to IEC
62321: 2008 and performed by UV-

VIS.

—WER— R THE; / DIBP (Di- mg/kg |%#IEC 62321-8 (111/321/CD) » VA4, 50 n.d.
1sobuty1 phthalate) (CAS No.: 84-69- MR/ E &R Z . / With
5) reference to IEC 62321-8

(111/321/CD). Analysis was
performed by GC/MS

—WE—THE / DBP (Dibutyl mg/kg %F#1EC 62321-8 (111/321/CD) » ¥A 4, 50 n.d.
phthalate) (CAS No.: 84-74-2) A8 MR E R E . / With
reference to IEC 62321-8
(111/321/CD). Analysis was
performed by GC/MS
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#RXER Bz 3Kk 7 AR £ X (Result)
(Test Items) (Unit) (Method) il
es ems ni e o (MDL) No.l
MOR—FBELTXFE / BBP (Butyl mg/kg |S#IEC 62321-8 (111/321/CD) » VA, 50 n.d.
Benzyl phthalate) (CAS No.: 85-68-7) A8 MR/ H AR 2. / With

reference to IEC 62321-8
(111/321/CD). Analysis was
performed by GC/MS.

ME—_FE— (2-z AT HK)E / DEHP mg/kg |%FIEC 62321-8 (111/321/CD) » A&, 50 n.d.
(Di- (2-ethylhexyl) phthalate) (CAS AR AT/ H AR 2. / With
No.: 117-81-7) reference to IEC 62321-8

(111/321/CD). Analysis was
performed by GC/MS.

AR —_ W R —FFE / DNOP (Di-n- mg/kg |%#IEC 62321-8 (111/321/CD) » VA4, 50 n.d.
octyl phthalate) (CAS No.: 117-84-0) AR MR H AR 2. / With

reference to IEC 62321-8
(111/321/CD). Analysis was
performed by GC/MS.

AMAE—_FEE—R T8 / DINP (Di- mg/kg |%#IEC 62321-8 (111/321/CD) » VA &, 50 n.d.
isononyl phthalate) (CAS No.: 28553- A8 MR/ H AR 2. / With
12-0; 68515-48-0) reference to IEC 62321-8

(111/321/CD). Analysis was
performed by GC/MS.

X —_FEE— R K8 / DIDP (Di- mg/kg |5 IEC 62321-8 (111/321/CD) » & &, 50 n.d.
isodecyl phthalate) (CAS No.: 26761- AR MR/ H AR 2. / With
40-0; 68515-49-1) reference to IEC 62321-8

(111/321/CD). Analysis was
performed by GC/MS.

ARORK— W — /%8BS / Di-n-pentyl mg/kg |$#IEC 62321-8 (111/321/CD) » VAR, 50 n.d.
phthalate (CAS No.: 131-18-0) R AR/ H B EARAIZ . / With

reference to IEC 62321-8
(111/321/CD). Analysis was
performed by GC/MS.
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N ] B BT & 2%?4 #X (Result)

(Test Items) (Unit) (Method) (MDL) o1
NEBR TR BRPIAE T BB L EME | ng/kg | SFIEC 62321: 2008F %, LAME 5 n.d.
4/ Hexabromocyclododecane (HBCDD) #)?/ﬁér 'fi 5. / With reference to
and all major diastereoisomers IEC 62321: 2008 method. Analysis
identified (- HBCDD, 3 - HBCDD, was performed by GC/MS.
v - HBCDD) (CAS No.: 25637-99-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
% iaM XA / Sum of PBBs mg/kg - n.d.
—iR&BH3K / Monobromobiphenyl mg/kg 5 n.d.
Z&BEX / Dibromobiphenyl mg/kg 5 n.d.
ZJABEK / Tribromobiphenyl mg/kg 5 n.d.
Y985 K / Tetrabromobiphenyl mg/kg 5 n.d.
FLEWER / Pentabromobiphenyl mg/kg 5 n.d.
NRBER / Hexabromobiphenyl mg/kg 5 n.d.
LiREK / Heptabromobiphenyl mg/kg 5 n.d.
NS / Octabromobiphenyl mg/kg 5 n.d.
HEHEIK / Nonabromobiphenyl mg/kg |4 IEC 62321: 200873k, ARG 5 n.d.
+iR&WEK / Decabromobiphenyl mg/kg M/ B EARAA]. / With reference to 5 n.d.
35X BA / Sum of PBDEs mg/kg IEC 62321: 2008 and performed by - n.d.
— B Wk 3KE% / Monobromodiphenyl ether mg/kg |GC/NS. 5 T
W K8k / Dibromodiphenyl ether mg/kg 5 n.d.
ZURW K8 / Tribromodiphenyl ether mg/kg 5 n.d.
V940 XB / Tetrabromodiphenyl ether mg/kg 5 n.d.
FLEWEREE / Pentabromodiphenyl ether mg/kg 5 n.d.
SR B KB / Hexabromodiphenyl ether mg/kg 5 n.d.
L& B KB / Heptabromodiphenyl ether mg/kg 5 n.d.
NS oRE& / Octabromodiphenyl ether mg/kg 5 n.d.
R BB / Nonabromodiphenyl ether mg/kg 5 n.d.
+ &% X8k / Decabromodiphenyl ether mg/kg 5 n.d.
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HRA A ¥4 MR % PRAM|eR Resule)
(Test Items) (Unit) (Method) (MDL) —
BE / Halogen
B % (#) / Halogen-Fluorine (F) mg/kg 50 n.d.
(CAS No.: 14762-94-8)
B % (£) / Halogen-Chlorine (Cl) mg/kg |%%BS EN 14582:2007, R&F B ik 50 n.d.
(CAS No.: 22537-15-1) MHr. / With reference to BS EN
B 2% (/&) / Halogen-Bromine (Br) mg/kg 14582:2007. Analysis was performed 50 n.d.
(CAS No.: 10097-32-2) by IC.
??-T (#h) / Halogen-Iodine (I) (CAS mg/kg 50 n.d.
No.: 14362-44-8)
#3x(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (ik*f-yfﬂ:‘.)
3. MDL = Method Detection Limit (77 Z&fR 4% &AE)
4. "-" = Not Regulated (B IRAAE)
g, Tor Sattonis Jorma documente, Subiact 1o Torme and Conditions Jor El6GyoNE Docurants B i oruve oo o s "Atiention 1s
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1) RERTRAZE A > RS LEEEMR - (SSELRIR T ER ) [ These samples were
dissolved totally by pre-conditioning method according to below flow chart. (Cr®* test method excluded )
2) A AE : %1 / Name of the person who made measurement: Climbgreat Yang
3) MR & FA : 5R4&E [ Name of the person in charge of measurement: Troy Chang
T4 ~ #1455 / Cutting ~ Preparation

|
'

| ARESHEE / Sample Measurement I

s

o 6+
4% Pb -~ 45 Cd % Hg ~ 1R %*Cr
\ 4 v v (Note*¥)
IRIET B M H MR il BRI AT AL (de T & B B B B AR S B AL Ahe il gk [ Add
P 1) / Acid digestion by suitable acid depended on Microwave digestion with HNO3/HCI/HF appropriate amount of
different sample material (as below table) i digestion reagent
v v

l—f & / Filtration }—¢ otk B 3L B AT 4 AL 3E
I |/ Heat to appropriate

| s | Solution | | %74 / Residue | temperature to extract
+ 1) @%I%Eféj / Alkali Fu'sion A% BEES | Cool,

2) HB®uEM# /HClto dissolve filter digestate through filter
| BRBOTIAT AN /ICP-AES | :

# &# % / Sample Material ek iz 48 48 | Digestion Acid e NEEHBRE [ Ad
49, 4R, 2, B8 | EoK, AiE:, B, S RER, FAK/ diphenyl-carbazide for
Steel, copper, aluminum, solder Aqua regia, HNOs, HCI, HF, H,0, color development
3% 3% / Glass A8, & A8 [ HNOyHF +
4, 44, e, AL/ E/Kk /Aqua regia s ot
Gold, platinum, palladium, ceramic ”‘%‘; 7"5’0'1_’]‘;‘]-‘5’05’03‘2 302
4 | Silver & [ HNO; AR IR AR A 540 nm gk
B [ Plastic wiEk, A0k, #isk, Bk /| H,S04 H,0, HNOs, HCI #UE |/ measure the
44 / Others ANl E 69 H £ % A5 | Added appropriate absorbance at 540 nm by
. . UV-VIS
reagent to total digestion

Note** (For IEC 62321)
(1) 4t#3E 2B M N E 1Lk » Aoz £ 90~95°C 2 3z, / For non-metallic material, add alkaline digestion reagent and heat to
90~95C.
(2) 442 BATH Ntk > Jeh 2 B3 E | For metallic material, add pure water and heat to boiling.
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B E2# 7428 / Analytical flow chart of halogen content

B X AR : 53 / Name of the person who made measurement: Rita Chen
B AR A FA R4 E [ Name of the person in charge of measurement: Troy Chang

& 2/
Sample pretreatment/separation

v

,p»_;!ﬁ 3 OHR S o R AT ¢/
Weighting and putting sample in cell

PRI [ T
Oxygen Bomb Combustion / Absorption

v

fﬁﬁi w84/
Dilution to fixed volume

B K AT RS 4T
Analysis was performed by IC
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v 247 i% 42 B / HBCDD analytical flow chart
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AMAAE - HHW [ Name of the person who made measurement: Roman Wong

MRAFA D REE

e su AT B 72 / Sample pretreatment

!

¥ &% 3 B2 Sample extraction /
#3 %k 22 ¥k Ultrasonic method

!

HEBR R GEIHFE |
Concentrate/Dilute Extracted solution

!

Z Ik i@is | Filter

!

VARABR ATIE B E AT |
Analysis was performed by GC/MS

!

#3E /Data
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TRH H>HAFZE / Analytical flow chart of phthalate content

B XA S : #4590 / Name of the person who made measurement: Andy Shu
B AR A F A kA4 E [ Name of the person in charge of measurement: Troy Chang

[ 80 2% 7 % /Test method: IEC 62321-8 ]

SRR/
Sample pretreatment/separation

!

Kt THF v S ik AR 3 B
Sample dissolved/extracted by THF

!

ERCRFE [
Dilute Extracted solution

RABRATH RS |
Analysis was performed by GC/MS

I

#4% / Data
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% 4B K/ % LB Xek 5477442 8 | PBB/PBDE analytical FLOW CHART

B AR AE : 338, #H / Name of the person who made measurement: Roman Wong
B X A F A 5k [ Name of the person in charge of measurement: Troy Chang
R aERAZ A | First testing process ———

BAF MR A2 £/ Optional screen process mmmm s mm:

#EAAZ K | Confirmation process = « = «p

| Sample / #.% |
v

| Sample pretreatment / 4 & 57 & 32 |

Screen analysis / 47 & 447

v

Sample extraction # & 2 H/
Soxhlet method % X ZE Ik

1
v

Concentrate/Dilute Extracted solution
BRI eI R

v
| Filter /| % Buk @8 |

|
v

Analysis by GC/MS | #.48/& 475 1% » 7

T
v

| Issue Report #3144 |
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* BA YA REART > AATETRRN RS/ HE.

(The tested sample / part is marked by an arrow if it's shown on the photo.)

CE/2015/53008

*% 4R LE B (End of Report) **
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