TAI-TECH P1
SMD Power Inductor TMPC0402HP-Series(G)-Z02
ECN HISTORY LIST
REV DATE DESCRIPTION APPROVED CHECKED DRAWN
1.0 15/04/15 T eI EEERr A=
s AMmm) RS ER £ b (o His 1
11 |15/09/10 12.0£0.5 8 12.4+2/-0 BrEd s (LIES
1.2 17/03/24 B EEST MAX #% L BEER; (EE=52

fhi
P




TAI-TECH

P2

SMD Power Inductor

TMPC0402HP-Series(G)-Z02

1. Features

. Compact desi

o g~ W NP

gn.

2. Applications

Note PC power system - incl. IMVP-6

DC/DC converter .

3. Dimensions

A ﬁ
@ 1RO w

. Carbonyl powder inductor.

. High current » low DCR - high efficiency.

. Very low acoustic noise and very low leakage flux noise.
. High reliability.
. 100% Lead(Pb) & Halogen-Free and RoHS compliant.

Dr. MOS application

R

Series

A(mm)

B(mm) | C(mm) | D(mm)

E(mm)

TMPCO0402HP |4.45%0.25

4.0610.25| 1.8+0.2 [0.76%0.30

2.0+0.20

4. Part Numbering

TMPC] o402 HP| - [iR) Mg -

A: Series
B: Dimension
C: Type

D: Inductance

E: Inductance Tolerance

F: Control S/N

D E

BxC

F

H: Carbonyl powder, P:PAD broaden.

1R0=1.00uH
M=+20%
GESER N CEES

Recommend PC Board Pattern

le

L(mm)

G(mm)

H(mm)

5.2

2.2

2.4

Note: 1. The above PCB layout reference only.
2. Recommend solder paste thickness at
0.12mm and above.
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5. Specification

Part Number ngt(i:ﬁ;atg;;; Lme e DCR(m(E) DCR(on)
@ 0A Typ Max Typ Max Typ.@25 C Max.@25 C
TMPCO0402HP-R10YG-202 0.10+30% 12.0 10.0 35.0 30.0 3.2 4.0
TMPCO0402HP-R18YG-Z02 0.18+30% 13.5 11.0 28.0 25.0 4.6 5.4
TMPCO0402HP-R22YG-Z02 0.22+30% 13.0 11.0 24.0 21.0 6.6 7.3
TMPCO0402HP-R33MG-Z02 0.33 10.0 9.00 18.0 16.0 7.8 8.6
TMPC0402HP-R36MG-Z02 0.36 9.00 8.00 15.0 13.0 8.7 12
TMPC0402HP-R47MG-Z02 0.47 8.00 7.00 120 11.0 11.2 14
TMPC0402HP-R50MG-Z02 0.50 7.80 6.80 11.3 10.0 13 15
TMPC0402HP-R56MG-Z02 0.56 7.30 6.50 10.0 9.00 135 16
TMPC0402HP-R60MG-Z02 0.60 7.30 6.50 11.0 10.0 155 18.5
TMPCO0402HP-R68MG-Z02 0.68 7.00 6.30 10.0 9.00 16 19
TMPC0402HP-R82MG-Z02 0.82 6.00 5.30 9.50 8.50 19 23
TMPC0402HP-1ROMG-Z02 1.00 5.00 4.40 8.50 7.50 22 27
TMPC0402HP-1R2MG-Z02 1.20 4.80 4.20 7.80 7.00 25 30
TMPC0402HP-1R5MG-Z02 1.50 4.50 4.00 7.00 6.20 34.8 42
TMPC0402HP-1R8MG-Z02 1.80 4.30 3.80 6.50 5.80 43 52
TMPCO0402HP-2R2MG-Z02 2.20 4.00 3.50 6.00 5.40 51 61
TMPC0402HP-3R3MG-Z02 3.30 3.50 3.00 4.00 3.60 69 76
TMPC0402HP-3R6MG-Z02 3.60 3.10 2.70 3.80 3.40 75 90
TMPC0402HP-4R7MG-Z02 4.70 2.60 2.20 3.50 3.20 95 105
TMPC0402HP-5R6MG-Z02 5.60 2.20 2.00 3.00 2.70 112 125
TMPC0402HP-6R8MG-Z02 6.80 2.10 1.80 2.80 2.50 150 172
TMPCO0402HP-8R2MG-Z02 8.20 2.00 1.60 2.50 2.20 158 180
TMPC0402HP-100MG-202 10.0 1.80 1.40 2.30 2.00 215 243
TMPCO0402HP-120MG-202 12.0 1.65 1.30 2.10 1.90 275 330
TMPC0402HP-150MG-Z02 15.0 1.50 1.20 1.90 1.70 325 374
TMPC0402HP-200MG-Z02 20.0 1.30 1.10 1.70 1.50 435 480
TMPC0402HP-220MG-Z02 22.0 1.20 1.00 1.40 1.20 470 500
Note:

1. Testfrequency : L/Q : 100KHz /1.0V;

2. All test data referenced to 25°C ambient.

3. Testing Instrument : L/Q: HP4284A,CH11025,CH3302,CH1320 ,CH1320S LCR METER / Rdc:CH16502,Agilent33420A MICRO OHMMETER.

4. Heat Rated Current (Irms) will cause the coil temperature rise approximately At of 40C.

5. Saturation Current (Isat) will cause LO to drop approximately 20%;

6. The part temperature (ambient + temp rise) should not exceed 125°C under worst case operating conditions.Circuit design,component,PCB trace size and

thickness,airflow and other cooling provisions all affect the part temperature. Part temperature should be verified in the end application.

~

Special inquiries besides the above common used types can be met on your requirement.
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6. Material List

1o
NO Items Materials
1 Core Carbonyl Powder.
2 Wire Polyester Wire or equivalent.
3 Clip 100% Pb free solder(Ni+Sn---Plating)
4 paint Epoxy resin
5 Ink Halogen-free ketone
7. Reliability and Test Condition
Item Performance Test Condition

Operating temperature

-40~+125C (Including self - temperature rise)

Storage temperature

1.-10~+40°C,50~60%RH (Product without taping)
2.-40~+125C (on board)

Electrical Performance Test

Inductance

DCR

Refer to standard electrical characteristics list.

HP4284A,CH11025,CH3302,CH1320,CH1320S
LCR Meter.

CH16502,Agilent33420A Micro-Ohm Meter.

Saturation Current (Isat)

Approximately AL20%.

Saturation DC Current (Isat) will cause LO
to drop AL(%)

Heat Rated Current (Irms)

Approximately AT40°C

AT(C).
1.Applied the allowed DC current
2.Temperature measured by digital surface thermometer

Heat Rated Current (Irms) will cause the coil temperature rise

Reliability Test

Life Test

Load Humidity

Moisture Resistance

Thermal
shock

Vibration

Appearance : No damage.
Inductance : within+10% of initial value
Q : Shall not exceed the specification value.

RDC : within £15% of initial value and shall not
exceed the specification value

times.( IPC/JEDEC J-STD-020DClassification Reflow
Profiles

after placing for 4 hrs.
keep 3 hours, cool down to 25°C in 2.5hrs.

keep 3 hours, cool down to 25°C in
2.5hrs,keep at 25°C for 2 hrs then keep at -10C for 3 hrs

frequency of 10 to 55 Hz to 10 Hz, measure at
room temperature after placing for 1~2 hrs.

Preconditioning: Run  through IR reflow for 2
times.( IPC/JEDEC

J-STD-020DClassification Reflow Profiles)

Temperature : 125+2°C (Inductor)

Applied current : rated current

Duration : 1000+12hrs

Measured at room temperature after placing for 242 hrs
Preconditioning: Run  through IR reflow for 2
times.( IPC/JEDEC

J-STD-020DClassification Reflow Profiles

Humidity : 85+2% R.H,

Temperature : 85C+2C

Duration : 1000hrs Min. with 100% rated current

Measured at room temperature after placing for 24+2 hrs
Preconditioning: Run  through IR reflow for 2

1. Baked at50°C for 25hrs, measured at room temperature
2. Raise temperature to 65t2°C 90-100%RH in 2.5hrs, and

3. Raise temperature to 65t2°C 90-100%RH in 2.5hrs, and

4. Keep at 25°C 80-100%RH for 15min and vibrate at the

Preconditioning: Run  through IR reflow for
times.( IPC/JEDEC J-STD-020DClassification

Reflow Profiles

Condition for 1 cycle

Stepl : -40+2°C 30+5min
Step2 : 25+2°C =0.5min
Step3 : 125+2°C 30+5min

Number of cycles : 500
Measured at room temperature after placing for 24+2 hrs

2

Oscillation Frequency: 10 ~ 2K ~ 10Hz for 20 minutes

Equipment : Vibration checker

Total Amplitude:1.52mm+10%
Testing Time : 12 hours(20 minutes, 12 cycles each of 3

orientations)
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Item Performance Test Condition
Peak Normal Velocity
Type| value duration (D) \?é?r\f change
(g’'s) (ms) (Vift/sec
Shock Appearance : No damage. ]
Inductance : within+10% of initial value SMD 50 1 Half-sine 13
Q : Shall not exceed the specification value. Lead 50 11 Half-sine 11.3
RDC : within £15% of initial value and shall not
exceed the specification value Shall be mounted on a FR4 substrate of the
following dimensions: >=0805 inch(2012mm):40x100x1.2mm
Bendin <0805 inch(2012mm):40x100x0.8mm
9 Bending depth: >=0805 inch(2012mm):1.2mm
<0805 inch(2012mm):0.8mm
duration of 10 sec.
Preheat: 150°C ,60sec.o
More than 95% of the terminal electrode should Solder: Sn96.5% Ag3% Cu0.5%
Solderability be covered with solder. Temperature: 2455°C.
Flux for lead free: Rosin. 9.5%,
Dip time: 4+1sec.
Depth: completely cover the termination
Number of heat cycles: 1
Temperature Temperature
Resistance ¢C) p Time(s) [ramp/immersion
to Soldering and emersion rate
Heat
260 +5(solder
temp) 1041 25mm/s +6 mm/s
Preconditioning:  Run  through IR reflow for 2
times.( IPC/JEDEC J-STD-020DClassification
. Reflow Profiles
A : N .
ppearance : No damage With the component mounted on a PCB with the device to be
Inductance : within£10% of initial value tested, apply a force (>0805
Q : Shall not exceed the specification value. |nch(20;2mm):1kg , <=0805 inch(2012mm):0.5kg)to the side
of a device being tested.
RDC : within £15% of initial value and shall not This force shall be applied for 60 +1 seconds. Also the force
exceed the specification value shall be applied gradually as
not to apply a shock to the component being
Terminal tested.
Strength
DUT ~,
wide
] thick
substrate
press tool \.

Note : When there are questions concerning measurement result : measurement shall be made after 48 + 2 hours
of recovery under the standard condition.
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8. Soldering and Mounting
(1) Soldering

Mildly activated rosin fluxes are preferred. The minimum amount of solder can lead to damage from the stresses caused
by the difference in coefficients of expansion between solder, chip and substrate. TAI-TECH terminations are suitable for
re-flow soldering systems. If hand soldering cannot be avoided, the preferred technique is the utilization of hot air
soldering tools.

(2) Solder re-flow:

Recommended temperature profiles for re-flow soldering in Figure 1.

(3) Soldering Iron:

Products attachment with a soldering iron is discouraged due to the inherent process control limitations. In the event that
a soldering iron must be employed the following precautions are recommended.

« Preheat circuit and products to 150C + Never contact the ceramic with the iron tip + Use a 20 watt soldering iron with tip diameter of 1.0mm

-+ 3557 tip temperature (max) + 1.0mm tip diameter (max) « Limit soldering time to 4~5sec.

Reflow Soldering
Iron Soldering

PRE-HEATING SOLDERING NATURAL
COOLING
PRE-HEATING SOLDERING NATURAL
. COOLING
TP(260°C / 10s max.) within 4~5s
- 350

__ |p(245°C 1 20~40s) o

° g

g o4

g ’27177 777777777777 6 150: E

~ S

£ [200 g 1so

® 150 a

o ~

< 60~180s E

= =
Over 60s Gradual cooling

480s max. } !
25 1
TIME( sec.) TIME(sec.)

Reflow times: 3 times max. Iron Soldering times: 1 times max.

Fig.1 Fig.2
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9. Packaging Information

(1) Reel Dimension

COVER TAPE
Type A(mm) | B(mm) | C(mm) | D(mm)
a 13’x12mm | 12.4+2/-0 | 100:2 [13+0.5--0.2| 330
EMBOSSED CARRIER
2 4.0 T_Z;J © +L<7T
oo dlosreoooeddede oo +
L | L
= 5 g g F 5 o
r KO
30 —>’—<7
P /’\{‘\
A0
Series| Size |Bo(mm)|Ao(mm)|Ko(mm)| P(mm) | W(mm) | F(mm) | t(mm)
TMPC | 0402 | 5.0+0.1 | 4.40:0.1 | 2.3+0.1 | 8001 | 12+03 | 55#0.1 |0.35:0.05

(3) Packaging Quantity

TMPC 0402
Chip / Reel 3000
Inner box 6000
Carton 24000

(4) Tearing Off Force

F
T~ Basetape

The force for tearing off cover tape is 10 to 130 grams in the arrow
direction under the following conditions(referenced
ANSI/EIA-481-C-2003 of 4.11 standard).

Room Temp. Room Humidity Room atm Tearing Speed
(C) (%) (hPa) mm/min
5~35 45~85 860~1060 300

Application Notice

- Storage Conditions(component level)
To maintain the solderability of terminal electrodes:

4. The packaging material should be kept where no chlorine
- Transportation

1. TAI-TECH products meet IPC/JEDEC J-STD-020D standard-MSL, level 1.
2. Temperature and humidity conditions: Less than 40°C and 60% RH.
3. Recommended products should be used within 12 months form the time of delivery.

1. Products should be handled with care to avoid damage or contamination from perspiration and skin oils.
2. The use of tweezers or vacuum pick up is strongly recommended for individual components.
3. Bulk handling should ensure that abrasion and mechanical shock are minimized.

or sulfur exists in the air.
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TMPC0402HP-4R7 TMPC0402HP-5R6 TMPC0402HP-6R8

C)

INDUCTANCE (uH)
-

TEMP. RISE(°C)
INDUCTANCE (uH)
g
TEMP. RISE(°C)
INDUCTANCE (uH)

TEMP. RISE(

/ 1" / I /

[ —

0 0.7 14 21 35 0 0.7 14 21 28 35 0 0.9 18
DC CURRENT(A) DC CURRENT(A) DC CURRENT(A)

TMPC0402HP-8R2 TMPC0402HP-100 TMPC0402HP-120

INDUCTANCE (uH)
-

TEMP. RISE(°C)
INDUCTANCE (uH)
8
TEMP. RISE(°C)
INDUCTANCE (uH)

TEMP. RISE(C)

/ J10 1 /

0 0.6 12 18 2.4 3 0 0.575 115 1.725 23 0 0.5 1 15
C CURRENT(A) DC CURRENT(A) DC CURRENT(A)

9

TMPCO0402HP-150 TMPC0402HP-200 TMPC0402HP-220

INDUCTANCE (uH)
TEMP. RISE(°C)
INDUCTANCE (uH)
TEMP. RISE(°C)
INDUCTANCE (uH)

TEMP. RISE('C)

0 0.38 0.76 114 1.52 19 0 0.4 08 12 16 2 0 0.4 08
DC CURRENT(A) DC CURRENT(A) DC CURRENT(A)



R4
Test Report

b & B H B A A R4 8 / TAI-TECH ADVANCED ELECTRONICS CO.,LTD. IO WSO
(ERMFETF(RA)H B8 / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LID.} ' '
(FEsh#H M A M2 8/ YOSONIC TECHNOLOGY CO., LTD.)

(BHEFASEH (Guit) #H M3 / TAIPAQ ELECTRONICS (SI-HONG) CC., LID.)

MENIEEEHH T E B4 o 13% / NO. 1, YOU ATH ROAD, YOUTH INDUSTRIAL DISTRICT, -YANG-MEI, TAO-YUAN CITY,

TAIWAN, R. 0. C.) , _
(i Rl TP RS AT X B / CUO-ZE ROAD, KUNJTA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(ME T FEE YT LB EAx%155 / §0. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)

(o Bl 3 3k 74 78 18 7 7o e B8 o 48 470 M 4 W2 33k 25 S/ THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE ROAD,

ECONOMIC DEVELOPMENT ZONE, SIHONG COUNTY, SUQIANCITY, JIANGSU PROVINCE, P. R. CHINA)

g4 (No.) : CE/2016/A0549  B¥5(Date) : 2016/10/13  E#(Page): 1 of 12

UFARE e v Ry A% (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) : o : '
#.3 4 7% (Sample Description} ~ :- SMD POWER INDUCTOR :

# A eR(Style/Tten No,) :  TMPB - TMPC ~ TMPA ~ TMPF ~ SLPT ~ SMPI ~ EPI(ePI) ~ VMPI ~ MLP1 SERIES
W44 B #4 (Sample Receiving Date) ;. 2016/10/05
8| sX 20 P (Testing Period) : 2016/10/05 TO 2016/10/13

B E L (Test Requested) : :
(1) %=BEF$E - £4RoHS2011/65/EU Annex 1TRE 453744 (EU) 2015/86300584% ~ 44 ~ 5~ X4k~ $8W
¥ - %3e%2at, DBP, BBP, DEHP, DIBP. ¢As specified by client, with reference to RollS 2011/65/FU
Annex 11 and amending Directive (EU) 2015/863 to determine Cadmium; Lead, Mercury, Cr(VI), PBBs,
PBDEs, DBP, BBP, DEHP, DIRP contents in the submitted sample.) _
(2) Bem3 @B AT —R . (Please refer to next pages for the other item(s).)

-ﬁ*l‘%i?.é?é;%(Test Results) # B F—H  (Please refer to next pages).

TFD\L@ZQ 4 iah

Signed for and onheli;
SGS TAIWANLTD. :
Chemicai Laboratory - Taipei -

This document is issued by tha Compary subject to its General Conditions of Service printed overleaf, avai\ablet on request or acce:?lsible at hiter /e

and, for electronic format documents, subject to Terms and Conditions for Electranic Docurnents at gy M sus comdanyTemisan
drawn 1o the limitation of fiability, indernification and jurisdiction issues defined therein. Any holder of 1his'docoment is advised that infonmation containéd heredn rellects the Company's

findings at the timé of its intervention only and within the limits of elient’s instructian, if any. The Company's sole responsibility Is 1o its Client and this document does not exonerate parties
10 a transaction fram exercising all their rights and obligstions under the transaction documents. This document cannot be repreduced, except in full, without prior written approval of ihe
Company. Any unautherized afterstion, forgery or falsification of the content or appearance of this dacument is unlawiul and offenders may be prosecuted to the tullest axtent of the law.
Unless otherwise stated the results shown In this tast raport refer only to the samplals) tested.

25, Wu Chyvan 7th Road, New Taipel Industrial Park, Wu Ku District, Nev Teipsi City, Taiwan Sl B & ERR IR TR 058

o Al

SGS Taivan Lid, &8 B g 84 4 fl 9 "Emss 102)2299 3930, 14886 (0212799 3737 www 051w
Member of the SGS Group
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345 (No. ) @ CE/2016/A0549 B A(Date) : 2016/10/13  E#(Page): 2 of 12

Test Report

. FdbE B MR A R 8 / TAI-TECH ADVANCED ELECTRGN_ICS €0., LD, : * VAR EN 0 Y
(BEREEF(RL)FMRLS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LTD.) '

(MR B4 1R85 / YOSONIC TECHNOLOGY CO., LTD.) : '

(B#EFREMS o) HRAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LID.)

WO T T s ¥ B4 19k / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY,

TAIWAN, R 0. C.3

(LHEARLTEHLASHHT FEIFES / GUO-ZE ROAD, KUNJTA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(BB T FIRE PR ¥ E EA&AX%153% / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN}
(PB4 B v e M BB G A 85 b 2 2R Jb 38 R 4el / THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE RCAD,
ECONOMIC DEVELOPMENT ZONE, SIHONG COUNTY; SUQIANCITY, IIANGSU PROVINCE, P. R. CHINA) '

BliX st F (Test Results)
8|38 40 (PART NAME)No. 1 D #pgsma (MIXED ALL PARTS)

IR &2

MRIE B B CRIBT %
' . . AEFRAL {Result)
(Test Items) (Unit) | (Method) (L) ol
4% / Cadmium (Cd) o mg/kg | £ATEC 62321-5 (2013) » A B4 2 n. d.

TRR T4 8 ERAL / Vith
reference to IEC 62321-5 (2013)
: and performed by ICP-AES.
i/ Lead (PH) ' mg/kg  |AAFIBC 62321-5 (2013) » st idsds | 0 2 o md,
‘ THRB-FHAEERR. / Vith
reference. to IEC 62321-5 (2013) .
and performed by ICP-AES.

#& / Mercury {Hg) mg/kg  |#A41EC 62321-4 (2013) » siB Bt 9 n.d.
FHE TS REERR. / With :

reference to 1EC 62321-4 (2013)
and performed by ICP-AES.

#484% / Hexavalent Chromium Cr(VI) mg/k.g 2% 1EC 62321 (2008) » sAUV-VISiz 2 n.d.
#. / With reference to IEC 62321 ,
(2008) and performed by UV-VIS.

4% / Beryllium (Be) : mg/kg  |£AUS EPA 3052 (1996) - si&k Bims 2 n.d.
' TR T s s aen. / With
reference to US EPA 3052 (1996).
Analysis was performed by ICP-AES,
# / Antimony (Sb) mg/kg |4 TS EPA 3052 (1996) - sA&k JEs54 2 n.d.
EHERTEHAEERR, / With -
reference to US EPA 3052 (1996).
Analysis was performed by [CP-AES.

This dacumant is issued by the Company subjact to its General Conditions of Service printed averleaf, available on request or ible at hitorfhwww, g-Cofiticns asps
and, for slectronic format decuments, subject to Terms and Conditions for Elsctronic Documents at hilmyifyyss son confeniTatmgand Gond L . Aftention is

 drawn to the limitation of liability, indsmnification and jurisdiction issues defined thersir. Any holdar of this document {5 advised that information conlained hereon Teflects the Company's
findings at the time of its intervention only and within ihe limits of client's instruction, If any. The Company’s sols responsibility is 1o its Client and this document does not exonerate parties
1o a transaction from exereising all their rights and obligations under the trangaction documents, This dacument cannot be reproduced, except in full, without prior wiitlen approvel of the
Compary. Any Unauthorized alteration, fergary or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
Unless otherwise siated the results shown in this test report refer only to the samplels) tested, :

25, Wy Chyuan 7th Road, New Taipel Industrial Park, Wu Ku District, Mew Taipei Clty, Taivan ST BT A R IR o882

SGS Tabwen Lad, SR RBmRAGE T ! 14886 (02]2299 3939 19886.(02]2299 3237w, sa3.0w
) Member of the 8GS Group




B
Test Report

Bt E B MRS H RS / TAI-TECH ADVANCED ELECTRONICS CO., LID. . LS
(ER#HEEF(RL)HE MRS / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO., LID.) '

(FE4EFHE M4 IR29 / YOSONIC TECHNOLOGY CO., LID.)
(BHEFAEMH (o) HMmAE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)
HETEMESHHIEE4 1% / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN CITY
TAIWAN, R.-0. C.) :

(LELLLTERLEEAS T LB ES / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA}
(BEFPIRE PV T LERE 158 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN) '
(P B dE % BTt Ba B B3 BN % ke kel / THE SOUTH HANGZHOU ROAD AND THE EAST JIANSHE RCAD,
ECONOMIC DEVELCPMENT ZONE, SIHONG COUNTY, SUGQIANCITY, JIANGSU PROVINCE, P. R. CHINA) ‘

3

845 (No. ) : CE/2016/A0548  B#3(Date) : 2016/10/13  Fik(Page): 3 of 12

WRHE E BB 5 Bihigiall I

(Test Items) .(Umt) (Method) (MDL) o1
PR IR E EBWHA ey Bk | mg/ke |24 1EC 62321 (2008) - sUEAA R AT/ 5 n.d
4 / Hexabromocyclododecane (HBCDD) Haedien.. / With reference to
and all major diastereoisomers IEC 62321 (2008). Analysis was
identified {a- HBCDD, &- HBCDD, performed by GC/MS.
v— HBCDD) (CAS No. : 25637-99-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
%% / Halogen , _
#% (#) / Halogen-Fluorine (F) mg/kg 50 n.d.
(CAS No. : 14762-94-8) o . : ‘
@4 (&) / Halogen-Chlorine (C1) fig/kg |£4BS EN 14582 (2007) + mAEF/E 47 50 n.d.
(CAS No.: 22537-15-1) ' #4445, / With reference to BS EN
g% (&) / Halogen-Bromine (Br) me/kg (14582 (2007). Analysis was 50 n.d
(CAS No. ; 10097-32-2) ! performed by IC. '
BE (at) / Halogen—iodine (I) (CAS mg/kg 50 " ond.
No.: 14362-44-8) '
A FETATE / BBP (Butyl Benzyl ; mg/kg 50 n. d.
phthalate) (CAS No. : 85-68-7) 24 THC 62321-8/CD (2013) » 2 fide
B = Wak =785 / DBP (Dibutyl mg/kg B AT/ H EmeR. / With a0 n.d
phthalate) (CAS No.: 84-74-2) reference to IEC 62321-8/CD '
MR- e (2-nAE e / DEIP ng/kg  {(2013). Analysis was performed by 50 o d.
(Di~ (2-ethylhexyl) phthalate) (CAS |GC/MS.
No. ; 117-81-T) '
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RGO A

AwAE e A 5 PEEH | e
(Test Items) . | (Unit) _ (Method) QL) o1

- WEt - B TE / DIBP (Di-isobutyl | mg/kg . 50 n.d.
phthalate) (CAS No.: 84-69-5) 7 ’
#E - wEe - Bitss / DIDP (Di-isodecyl | mg/kg 50 o n.d.
phthalate) (CAS No.: 26761-40-0; :
68515-49-1) _
frE - FEs - HExas / DINP (Di-isononyi | mg/kg %‘-%‘IECﬁE??Z?-E(CD (20%3) ’ WA AAR 50 n.d.
phthalate) (CAS No.: 28553-12-0; | R R B HARRAL / With
68515-48-0) — reference to IEC 62321-8/CD
: - (2013}, Analysis was performed b
WR-FM-EF® / DOP (Di-moctyl | mg/ky |g /MS) v P v 50 nd
phthalate) {CAS No.: 117-84-0) ’ _
SPF—_Fa =L &8 / DNHP (Di-n-hexyl mg/kg 50 n. d.
phihalate) (CAS No.: 84-75-3) |
¥ o WaE = %8 / Di-n—pentyl mg/kg ' 50 n. d.
phthalate (CAS No.: 131-18-0) :
%25 ¥4 / Sum of PBBs ng/kg - nd
—3& 5 % / Monobromobiphenyl mg/kg 5 n.d.
—am % / Dibrowobiphenyl mg/kg 5 n.d.
Zihm % / Tribromcbiphenyl mg/kg | ' o 5 1. d.
Wi g % / Tetrabromobiphenyl ng/kg %ﬁ%_IEC 62321-6 @015) » BARARR T h n.d.

— . /G HR. / With reference to
Enut A / Pentabromobiphenyl mg/kg _ ) n. d.
—— - : IEG 62321-6 (2015) and performed
3R/ Hexabromobiphenyl mg/ke by GC/MS ‘ b o d.
3R % / Heptabromobiphenyl ' mg/kg o 5 n. d.
AREEHE / Octabromobiphenyl mg/kg ] n. d.
J B3/ Nonabromobiphenyl ng/kg 5 o d
+38 8% / Decabromobiphenyl ng/kg b n. d.
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W e £ R % AERR | s

(Test Items) (Unit) (Method) . (MDL) o1
% 4% ¥atd / Sum of PBDEs ng/kg . _ - L d
—iamk#ad / Monobromodiphenyl ether mg/kg b . d.
&3 %Ak / Dibromodiphenyl ether mg/kg__ 5 n. d.
ZaukRek / Tribromodiphenyl ether mg/kg ’ _ 5 n. d.
iR 5 %8¢ / Tetrabromodiphenyl ether mg/kg i;;?;#g?ﬁi)ZI;ngiglig f‘e:;;ijgﬁ)ﬁ 5 nd,
28 RA / Pentabronodiphenyl ether me/ke |1 62391-6 (2015) and perforned 5 n.d.
g i ek / Hexabromodiphenyl ether mg/kg by GC/MS. .5 n d.
4%k ¥a&s / Heptabromodiphenyl -ether mg/kg 5 n. 4.
AR FEE: / Octabromodiphenyl ether mg/kg 5 n, d.
JuiREE ¥ &k / Nonabromodiphenyl ether - ng/kg ) n, d.
4+ &L / Decabromodiphenyl ether mg/kg ] . d.

# s (Note) ©
1. mg/kg = ppom + 0. 1wt% = 1000ppm
n.d. = Not Detected (ki)
MDL = Method Detection Limit (kB R4RMm4E)
"-T = Not Regulated (f&#4&4) '

B e o
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E4BHER { Analytical flow chart of Heavy Metal (IEC 62321)
AT e A2 B ikt - REDE2BER - (REENETERA) [ )
These samples were dissolved totally by pre-conditioning method according fo below fiow chart. (Cr™ test method excluded }
B AR AE - £53% [ Technician: JR Wang : :
B ORI EE A RALE [ Supervisor: Troy Chang

| W # - #1445 / Cutting + Preparation
v

| B4 EE 7 Sample Measurement i

s (No.) : CE/2016/A0549 B #A(Date) : 2016/10/13  H#i(Page): 6 of 12

1 O

4 Pb~ 43 Cd ) ’ # Hg | (Note*)
¥ L ; L
IR AR B e TA || WE/BEIE RN [ o e B [Add
#i %) I Acid digestion by suitable acid depended on Microwave digestion with HNOa/HCIHF appropriate amount of
different sample material (as below table} _ " - digestion reagent
- ¥ | ¥

' ,;—f %38 /Filtration |———1 fo e Z30 % B AT AL
- - — B ! Heaf to.appropriate
L&% . | 73k /Residue temperature to extract

L ¥
1) k¥t /AKal Fusion [
. . T F#ﬁ@r@%un J'CDOE,
: ) BEuaf [HC o dissoive filter digestaie through filter
[ SBims s T # 4L /ICP-AES | - ;
st M/ Sample Material 3468 A Ae 4 / Digestion Acid A EEIEE R TADD
4, 44, 8, 4245 [ Fok, WifE, Bk, RAS, SAA/ diphenyl-carbazide for
Steel, copper, aluminum, solder Agua regia, HNOs, HCL, HF, H:02 : color development
3G /Glass’ sk, B fLEE /HNOs/HF ¥
E G do, ME Lk TAquaregia. | sgnrrarrns 2
Gold, platinum, palladium, ceramic . il EE o
7 1P L R Imesirete
Wi | Plasic : Hing, BA, HiEk, Bk / HaS0s, H0s HNG, HCI absorbance at 540 nm by
£ b / Others | pendl e s 2 %5 2 /Added appropriate UVVIS -
reagent to total digestion : -

© Note®™ :(1) #4334 5 Mo st H4Li > ok B 60~05T 23R/ For non-metalfic material, add alkaline digestion reagentand
' heat to 90~857 . )
(2) 43 2B deadbok o dodhZE N6 RL / For metallic material, add pure water and heat to boiling
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AR T ey B 24 - & SR 2M o / These samples were dissolved totally by
pre-conditioning method according to below flow chart. ‘

B 3R ABR U L& /Technician: JR Wang
M AR A F A SRELE / Supervisor: Troy Chang
o 7 34 ICP-AES 447 69 H AL iiae B
{Flow Chart of digestion for the elements analysis performed by ICP-AES)
| T - #4455 / Cutting ~ Preparation |
— T .

I : AL % EF [ Sample Measurement ‘
IR B AR 80 E i oA E 49 B B 4T3 Ak (30 T #& A7 57) / Acid digestion by
suitable acid depended on different sample maierial (as below table) -

_ : T
— i#3#% / Filtration —

| i [ Solution | | % [ Residue |

+
' 1) #iks #k7k / Alkali Fusion
_ SRR 2) Bk kAt / HCl o dissolve
| dme®ME TN RNE ICP-AES |
49 ,47,45 1545 / Steel, copper, afuminum, solder | Fok e R BAKR AR
: Agua regia, HNO;, HCI, HF, H,0,
%% [ Glass ek, 848 HNOyHF
4 46 .40,14 % [ Gold, platinum, palladium, ceramic X7k /Aguaregia
4% / Silver g 1 HNO,
w5 [ Plastic , LA Bk, B B 1,50, H,0, HNO, HCI
£ 4, | Others ' JeaclE e 2 R 45 4 / Added appropriate
: : : reagent to iotal digestion

COnGRiont asna
G-I 1:x, Atiention is
ntained herecn reflects the Company's
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LT E % RN Es oM R E / Analytical flow chart - PBB/PBDE

W AR &M% / Technician: Yaling Tu _
WA F A HALE [ Supervisor Troy Chang
ankiplelse & / First testing process. —
ZIE A [ Opfional screen process ssaanam:
=i | Confimnation process m « — «p
| Sample/ # & |
. T :
| Sample pretreatment / # S 37 A 28 |

Screen analysis / 41 & 241
IIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIII‘

hd

Sample extraction # & 3B/
Soxhlet method % & X5k

v
Concentrate/Dilute Extracted solution
FEUE IR BRI TE
. v -
| . Filter/ 3 BuRiel |
T :
| Analysis by GCMS / fin /i B kit |
. T
| Issue Report 474k % J
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b E B AL ARG R4 8/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. I AR e
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TRV AER IAn_aIyticaI flow chart - Phthalate

B AR ¢ 49 /Technician: Andy Shu
BB AEAC SRS /Supervisor: Troy Chang

[ @j#k 7 =/Test method: IEC 62321-8]
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Sample pretreatment/separation

!

He st THF ve ok i A2 B/
Sample dissolved/exiracted by THF

!

EBEMHIE
Dilute Extracted soiution

_ mAa R EdiE e
Analysis was performed by GC/MS
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Sample pretreatment/separation
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