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SMD Power Inductor

TMPC0605H-Series(G)-D

1. Features

o g~ W NP

2. Applications

Note PC power system - incl. IMVP-6

DC/DC con

. Compact design.
. High current > low DCR - high efficiency.

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

verter .

. Carbonyl Powder.

3. Dimensions

A‘ﬁ

Dr. MOS application

ID

Recommend PC Board Pattern

1RO T
@ 1151 G@Q
||
Series A(mm) | B(mm) | C(mm) | D(mm) | E(mm) L(mm) G(mm) H(mm)
TMPCO605H | 7.3+0.3 | 6.6£0.3 | 4.8+0.2 1.810.3 | 3.0%0.3 8.4 25 3.5

4. Part Numbering
H

A

A: Series
B: Dimension
C: Type

D: Ind

uctance

B

C

E: Inductance Tolerance

F: B

D/C

- [RJ MG -

E F

BxC

Carbonyl Powder.

1R0=1.00uH

M=+20%

ElF7: B (1 1RO Fz DIC 1151 (11 4£,51 ) (BT R 72 H T 52).
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5. Specification

Part Number Inductance I rms (A) | sat (A) DCR DCR
L0 (uH)*¥20% @ 0 A Typ. Typ. (mQ) Typ.@25C | (mQ) Max.@25C

TMPCO0605H-R22MG-D 0.22 25 35 1.6 1.9
TMPCO0605H-R33MG-D 0.33 25 32 25 3.0
TMPCO0605H-R40MG-D 0.40 23 31 3.1 3.7
TMPCO0605H-R47MG-D 0.47 22 30 35 3.9
TMPCO0605H-R56MG-D 0.56 20 27 3.6 4.2
TMPCO0605H-R60MG-D 0.60 19 25 3.8 4.3
TMPCO0605H-R68MG-D 0.68 18 24 4.0 45
TMPCO0605H-R82MG-D 0.82 16.5 22 4.6 4.9
TMPCO0605H-1ROMG-D 1.00 15 20 6.1 6.5
TMPCO0605H-1R2MG-D 1.20 14 18 6.7 7.5
TMPCO0605H-1R5MG-D 1.50 12 16.5 8.6 9.0
TMPCO0605H-1R8MG-D 1.80 12 15 9.5 11.0
TMPCO0605H-2R2MG-D 2.20 10 14 11.2 12.0
TMPCO0605H-3R3MG-D 3.30 8 12 19 20.9
TMPCO0605H-4R7MG-D 4.70 6.5 10 28 30.8
TMPCO0605H-5R6MG-D 5.60 6.0 9.0 43.5 49
TMPCO0605H-6R8MG-D 6.80 55 8.5 46 51.5
TMPCO0605H-8R2MG-D 8.20 5.0 8.0 56 63
TMPCO0605H-100MG-D 10.0 4.0 7.5 60 69
TMPCO0605H-150MG-D 15.0 35 6.0 81 92
TMPCO0605H-220MG-D 22.0 25 55 140 170
TMPCO0605H-470MG-D 47.0 1.9 2.7 290 330
TMPCO0605H-560MG-D 56.0 1.6 2.1 342 396
TMPCO0605H-680MG-D 68.0 1.2 2.0 386 445

Note:

[ A

Test frequency : L : 100KHz /1.0V;

Al test data referenced to 25°C ambient.

Saturation Current (Isat) will cause LO to drop 20% typical. (keep quickly).

Heat Rated Current (Irms) will cause the coil temperature rise approximately At of 40°C (keep 1min.).

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

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.

~N

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

Iltems Materials
- 7 1 Core Carbonyl Powder.
/ 3 2 Wire Polyester Wire or equivalent.
= 3 Solder Plating |100% Pb free solder

7. Reliability and Test Condition

Item Performance

Test Condition

Operating temperature

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

Storage temperature -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) AL=20% typical.

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

Heat Rated Current (Irms) Approximately AT=40C

Heat Rated Current (Irms) will cause the coil temperature rise
AT(C) without core loss.

1.Applied the allowed DC current(keep 1 min.).

2.Temperature measured by digital surface thermometer

Reliability Test

Life Test
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

Load Humidity

Thermal

shock

Vibration

Shock

Bending

Preconditioning: Run through IR reflow for 2
times.( IPC/JEDEC
J-STD-020DClassification Reflow Profiles)

Temperature : 125+2°C (Bead)
Temperature : 85+2°C (Inductor)
Applied current : rated current

Duration : 1000+12hrs
Measured at room temperature after placing for 24+2 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
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 : 105+2°C 30+5min

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

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).

Peak Normal Wave Velocity
Type value duration (D) form change

(g's) (ms) (Vi)ft/sec
SMD 1500 0.5 Half-sine 15.4
Lead 100 6 Half-sine 12.3

Shall be mounted on a FR4 substrate of the
following dimensions: >=0805:40x100x1.2mm
<0805:40x100x0.8mm

Bending depth: >=0805:1.2mm
<0805:0.8mm

duration of 10 sec.
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Item

Performance

Test Method and Remarks

Soderability

More than 95% of the terminal electrode should
be covered with solder,

Preheat: 150°C ,60sec..
Solder: Sn99.5%-Cu0. 5%,
Temperature: 245+5°C o

Flux for lead free: Rosin. 9.5%.

Dip time: 4+1sec,
Depth: completely cover the termination

Resistance
to Soldering
Heat

Terminal
Strength

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

Number of heat cycles: 1

Temperature
ramp/immersion
and emersion rate

Temperature

©0) Time(s)

260 +5(solder

temp) 10+1

25mm/s £6 mm/s

Preconditioning:  Run  through IR reflow for 2
times.( IPC/JEDEC J-STD-020DClassification

Reflow Profiles

With the component mounted on a PCB with the device to
be tested, apply a force

(>0805:1kg , <=0805:0.5kg)to the side of a device being
tested. This force shall be

applied for 60 +1 seconds. Also the force shall be applied
gradually as not to apply a

shock to the component being tested.

wide

thick

1
=~

substrate
press tool

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 150°C - Never contact the ceramic with the iron tip

+ 3557 tip temperature (max)

Reflow Soldering

PRE-HEATING

tp(245°C / 20~40s.)

+ 1.0mm tip diameter (max)

SOLDERING NATURAL

COOLING

TP(260°C / 10s max.)

- -

60~180s

TEMPERATURE(°C)
~
o
S

480s max.

u ~150s

25

TIME( sec.)

Reflow times: 3 times max.

Fig.1

TEMPERATURE(°C)

Iron Soldering

350

PRE-HEATING

- Use a 20 watt soldering iron with tip diameter of 1.0mm
« Limit soldering time to 4~5sec.

SOLDERING
within 4~5s

NATURAL
COOLING

pso

Over 60s

Gradual cooling

TIME(sec.)

Iron Soldering times: 1 times max.

Fig.2
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9. Packaging Information

(1) Reel Dimension

1 COVER TAPE
Type A(mm) | B(mm) | C(mm) | D(mm)
a 13’x16mm | 16.0t0.5 | 100t2 | 13.5:0.5 330
7 ‘—} LiA EMBOSSED CARRIER
(2) Tape Dimension
4.0 20 T
‘ T !‘_» D> R
A AR R A R R R I
L L
= = = = = = =
o 2 o8 o8 o8 o8 o8 )
o = SIES SAES SIS oz oZ m
(=] [¢=] «©« [&=] (%] o
\ J/ KO
P
BN

—

A0
Series| Size |Bo(mm)|Ao(mm)|Ko(mm)| P(mm) | W(mm) | F(mm) | t(mm) | D(mm)
TMPC | 0605 | 7.7t+0.1 | 7.0+0.1 | 53+0.1 | 12.0:0.1 | 16+0.3 | 7.5:0.1 |0.35£0.05| 1.5%0.1
(3) Packaging Quantity

TMPC 0605

Chip / Reel 800

Inner box 1600

Carton 6400

(4) Tearing Off Force

F
S~ 165°tol180°

Top cover tape : /\
~ Base tape

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 stadnard).

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:

- Transportation

1. TAI-TECH products meet IPC/JEDEC J-STD-020D standard-MSL, level 1.

2. Temperature and humidity conditions: Less than 30°C and 70% RH.

3. Recommended products should be used within 6 months form the time of delivery.
4. The packaging material should be kept where no chlorine or sulfur exists in the air.

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.
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10. Typical Performance Curves
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2 TMPC0605H-100
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Test Report

% 3k B AL IR 447 R4S 8 / TAI-TECH ADVANCED ELECTRONICS CO., LTD. [T T G T Y RTET
(- ETF (R L)F R E / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(LA ALIE AT AT TR 25 8)  / YOSONIC TECHNOLOGY €O., LTD.)

(B EFALEN (mm) HMEE 7 TAIPAQ ELECTRONICS (S1-HONG) CO., LTD.)

HEBEHETHBIEES@EIEE / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY,

TAG-YUAN HSIEN, TAIWAN R. O. C.

Gl R L TFEMALSAL T EENF / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(tEHTR TR EELESHBI5EE / NO. 15, CHANGCHUN 6TH RD.. JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)
GripfimdionfaedieEsddid-Hirias £8 7 HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

STHONG COUNTY ECONOMIC, SUQIAN CITY. JIANGSU)

e, (No.) : CE/2015/13559 A4 (Date) : 2015/01/27 A E(Page): 1 of 12

VAT S IE B AT 9% (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) :

ot £48 (Sample Description) :  SMD POWER INDUCTOR

e (Style/Ttem No.) :  TMPR, TMPC, SLPI, SMPI, SMP1-P3, EPI(eP1), VMPI, MLPI SERIES
40t B 4 (Sa=ple Receiving Dale) : 2015/01/20

WM (Testing Period) : 2015/01/20 TO 2015/01/27

3% 8 B (Test Results) R TF—T (Please refer to next pages).

SGS TAIWAN LTD:
Chemical Laboratory — Taipei

This docwmond is isued by the Company subpect 1o s General Condaions of Sarvice printed cvariesl, wrﬂhh an lnqun‘t or loclsslhll u! ]
and, for electronic formal documents, subject 1o Tems and Conditions for Esctonic Documants £ Anmlhun is
demwn 1o the limitation of kabiity, ndemnitication end jursdiciion ssues datnod thamin heider M this dncurruﬂ is advissd ﬂut hnrmm :mlz-nld hllm udh.;n l.hn Compary’s
fnifings at the time of A8 inervention ooky Bd withan tha lirmas of chant's instuction, if any. The Company’s sole responsibility is to &3 Chem snd this document dops not oxoneie paies
ta i transacton from axercisng all thair rghis and cbligntans wnder the tmnsaction documants. This document cannot be meproduced, axcopt in 1ull, withoul priof wntten approval of the
Company. Any unduihasized alansicn, rnrqqanhlsjhuhpn of 1he content o appeasnance of this document 15 unlsdul .lru‘lvullurl!urr. may B nrnsun.ﬂ-d ta tha fullest extend of the kw.
Uinle=s atharwise stated the results shewn in ths test repon efer ondy 1o the samgplnls) tesied

33, Wi Chuan Ad., Mew Tape ndusinsl Park, New Tepei City, Tansan £ VR RER BRI f oo

S5 Tamvan Lid. £ skl R4 R b | 14866 0212399 3770 1+BBE HIZIZIR0 3237 wirn. S48 tw
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Test Report

& ab A B A N 44T PR &/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. TR THN T Tt R
(FEFTFRL)FREE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(M ST 47 IR0 8]/ YOSONIC TECHNOLOGY CO., LTD.)

(BT FABEMS (o) HARESE / TAIPAD ELECTRONICS (SI-HONG) Co., LTD.)

PE BT L § E4h s 18E / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY,

TAD-YUAN HSIEN, TAIWAK R. 0. C.

GBS R LFEMALEME T FEI TS / CUO-ZE ROAD, KUNIIA HI-TECH INDUSTRIAL PARK. KUN-SHAN, JIANG-SU. CHINMA)
(emMErEfF R FERAS05158 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)
Griihmlfmp S AR addit-Hirad £H / HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

STHONG COUNTY ECONOMIC, SUQIAN CITY, JI1ANGSU)

B (Na.) : CE/2015/13559 Bi(Date) : 2015/01/27 HE(Page): 2 of 12

Mggirﬁut Easulls!

B34 #64% (PART NAME)No.1 p ARl (MIXED ALL PARTS)
w8 iz MR iﬁﬂ” £% (Result)
(Test Items) {Unit) {Method)
(37 ems mni [:] o IHBL} Nn_l
4% / Cadmium (Cd) mplkg | FFIEC 62321-5: 20013F %, MAmA 2 n.d.

BETRETRHMAFRER. / With
reference to IEC G2321-5: 2013 and
performed by ICP-AES.

4% / Lead (Ph) mg/kg |S#FIEC 62321-5: 2013F ik, BN 2 n.d.
AR AR T AR ./ With
reference to 1EC 62321-5: 2013 and
performed by ICP-AES.

M / Mercury (Hg) mglkg | $-AIEC 62321-4: 201393, WA 2 n.d.
A5 E AR T aAMARRER. / With
reference to IEC 62321-4: 2013 and
performed by ICP-AES.

={84% / Hexavalent Chremium Cr(V1) mglhg | FF1EC 62321: 20089 H, ¥AUV-VIS 2 n.d.
#m. / With reference te IEC
62321: 2008 and performed by UV-
VIS,

i / Antimony (Sb) mplkg | #AUS EPA 30524, Al iinsE 2 n.d.
AT R ASMAEN. / Witk
reference Lo US EPA Method 3052.
Analysis was performed by ICP-AES.

This decument i issud by the Company sulbject 10 s Ganeral Conditions of Serace pinted overioat, avalable mqmﬂl af mui:h ul g B on .
arel, oo elecirores lcermnal docwmands, l.l.rhjnd to Tenma and Conddions 1o Elecironss Dbcumrml: RS i ﬁdLunIlM s
drn 1o 1ha lmaation of lisbility, indemnfication snd ju |M|sm:r.m: issues dafirsd thecsin. Any holdes of this duturnuﬂ'l u.bd'vmﬂ that mlnrrm'lum :mwm& fadeon fellets lhlu Codmpany's
findersgs a1 1ha i of its nbarvention only and wiihm the limms of chent's instructon, i any. Company's sale responaibility i 1o fs Cherl and ihs docurmant does. ndl axDnersle partes
10 A ransaciicn from execsing all their rights snd obligations under the transaction documents. This docwment cannol be reproduced, excap @ lull, withowl prior wiaten spproval of 1he
Compaimy, Ary una aftaratesn, focgeny o lalaifcation of the cohlen of appeacance of thil document 18 whlinidul 8nd allenders may be pludﬂl:ul.!d 10 the Pulladt extar al the L,
Undess othoraise stajed the results hhnml'l iy Thas at vispart pelet anky 1o 1 samples(s) ieeted

P EET T 15 L e ql 33, Wha Chuan R, Nw.-Ta Endusirisd Park, New Taspad Ciy, Takvan [ LTS DE RISE W 358
LG5 Tawan Lid. A GBRERES SR 1+ B8 {1217795 3279 DT ATIT _ weerw 051w

—
Mamibar of the SG5 Group
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% Ik 4 B A4 45 AR 6y A P42 8] / TAI-TECH ADVANCED ELECTRONICS CO., LTD. (IR R
(BB ETTF (LL)F M S / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(A S0A45 ME4 A FR4T )/ YOSONIC TECHNOLOGY CO., LTD.)

(BIEFABMN (mid) HMEE / TAIPAG ELECTRONICS (S1-HONG) €O., LTD.)

S ETHBI T BSOS / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-ME1 CITY,

TAO-YUAN HSIEN, TAIWAN R. O. C.

Grsi i S TEMEESMHA T F EIFS / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)
(AN T PRI FEERESEI58 / N0, 15, CHANGCHUN 6TH RD., JHONGLI CITY, TADYUAN COUNTY 320, TAIWAN)

(B ET ot NEAMERESY -Gt 4 £ / HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

SIHONG COUNTY ECONOMIC, SUQIAN CITY, JIANGSU)

fEah(No.) : CE/2015/13559 B (Date) : 2015/01/27 T (Page): 3 of 12

AR T MRy 3% FANH g (Result)
: R
(Test Items) {Unit) (Method)
{MDL) No.1
SRt oA E RN e R | mpikeg | SHI1EC 62321 20087k, AR 5 n.d.
4f / Hexabromoeyelododecane (HBCDD) /iR . / With reference to
and all major diastereoisomers 1EC 62321: 2008 method. Analysis
identified (- HECDD, - HECDD, was performed by GC/MS.
o = HBCDD) (CAS No.: 256637-99-4 and
3194-55-6 (134237-51-7, 134237-50-6,
134237-52-8))
AR —Fai THT& / BBP (Butyl mg /g 50 n.d.
Benzyl phthalate) (CAS No.: B5-68-7)
Ai—'PBt—Tas / DBP (Dibutyl mg/kg 50 n.d,
phthalate} (CAS No.: B4-74-2)
AR =Tat= (2-ZHhTH)8 / DEHP mg/kg 50 n.d.
(Di- (2-ethylhexyl) phthalate) (CAS
No.: 117-81-7)
AR =Pa =% T& / DIBP (Di- weivy |Xo5 100 BEAZI-R:C111.1522/00) vt 50 n.d.
isobutyl phthalate) (CAS No.: B4-69- AT/ R 2. / Wi
5) reference to 1EC 62321-8
- (111/321/CD). Analysis was
Bpx—Pak— A48 / DIDP (Di- mg/ kg performed by GC/NS. 50 n.d,
isodecyl phthalate) (CAS No.: 26761-
40-0; 68515-49-1)
A —PaE—3E8 / DINP (Di- mg/kg 50 n.d.
isononyl phthalate} (CAS No.: 28553-
12-0: 6BS15-48-0)
KRR —F6i—EF8 / DNOP (Di-n- mglkg 50 n.d.
cctyl phthalate) (CAS No.: 117-84-0)

This decument & issued by the Company subiject 10 115 General Conditiors of Sanacs pnred availeal. svailable on 1eques o Aocessbl o ) I
and, lod alactranc lormal documenis, subyect 1o Teems and Conditions. fof Elecirones Documens 8«0y i - ] L SiLs mome A, Afendion iz
diawn 10 1he brmitaton ol labity, indernaication snd jursdiction saues delinsd thersin M-Ehulﬁu of tis document is adhised 1ha1 inlormation contained herecn reflects the Company's
findirsgs 81 tha tima af its intesvention only and withan the liras of cent's instrucan, d 2y, The Company's sole responsbiity 15 1o its Cliant and this document does nol Bxanesste parbes
B0 B rEnaaction from oxsecising all their niphts and cblipatiors. whder the ansacton doecumaents. This Gocumant cannat ba iegroduced, excepd in full, wilhout prics wiinen appiovsl of the
Company, Ay unauthoreed albaration, forgeny of falsiication of the coment or appearance of 1ha doecumaent & uniwwiul and olionders may bo prosecuied o the fulles] axient of the liw
Unlgss othensise staipd tha iesults shawn in this st iepon reder only 1o 1he sampsels] tested

e Tarian L1 45 (i s 114 o i e 33, Wy Chuan Ad,, New Tepei Industrial Park, Mew Taipes City, Tassan § 570055 108 IR 1 MSE 3348
=o-y lanvan Lid, 42 S s Al or & fla i --J_I._a_«mmm_wﬂmms&m?_wmw_.
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Test Report

¥ Jb o B A48 BG4 A s 8]/ TAI-TECH ADVANCED ELECTRONICS CO., LTD. IR S
(B ETF (L) HIRZEE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(RS A A R 8]/ YOSONIC TECHNOLOGY €O., LTD.)

(BiEF BN (o) FMRLE / TAIPAQ FLECTRONICS (SI-HONG) CO., LTD.}

ST B L E EAH I / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY,

TAQ-YUAN HSIEN, TAIWAN R. 0. C.

GERFRLFENLESMHBE T EERFIS / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU. CHINA)
(EABTEFPBIFESSE~158 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAITAN)

(Grdph il it g ie R M R W s - AN E B / HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

SIHONG COUNTY BCONOMIC, SUQIAN CITY, JIANGSU)

§k#(No.) : CE/2015/13559 B ¥ (Date) : 2015/01/27 A (Page): 4 of 12

A 8 R M % TRAMI#R Result)
(Test Items) (Unit) (Method) (MDL)

No.1l
FikMa Ao / Sum of PBBs mg/ kg - n.d.
— B [/ Monobroemeliphenyl mglkg 5 n.d.
—MM¥ / Dibromobiphenyl nglkg 5 B
ZBME / Tribromebiphenyl mg kg 5 n.d.
WM/ Tetrabromobiphenyl mg kg 5 n.d.
HRME / Pentabromebiphenyl mel kg 5 n.d.
SRR 7 Hexabromelil phenyl mgl kg 5 n.d.
L E 7 Heptabromohiphenyl melkg 5 n.d.
AGBME / Octabromebiphenyl mgl kg 5 f.d.
A / Nonabromobiphenyl me kg £ 1EC 62321: 200873k, W RAE 5 n.d.
kB E / Decabromebiphenyl mg/kg A7/ iBRAE® . / With reference to 5 n.d.
Samasttdo / Sum of PBDEs mg/kg [IEC 62321: 2008 and performed by - n.d.
— MBS A / Monobromodiphenyl ether mgd kg GC/MS. 5 n.d.
=i AEAE / Dibrosediphenyl ether mg kg 5§ n.d.
=& / Tribromodiphenyl ether mg kg 5 n.d.
oM Es [/ Tetrabromodiphenyl ether me/fkg 5 n.d.
LM AEA / Pentabromodiphenyl ether mg/kg 5 n.d.
SR B AL / Hexabromodiphenyl ether melke 5 n.d.
L EAE / Heptabromodiphenyl ether mglkg B n.d.
A RAE / Octabromodipheny]l ether mglhg B n.d.
R R / Nenabromodiphenyl ether mg/hg 5 n.d.
+i 2at / Decabromadipheny]l ether ng/kg 5 ned.

This documaent i issusd by the Company subgact 10 ns Ganars! Condiions of Senvice printod ovorleal, availablo on regquest or sccesailie a1 | h iy F

ardd, Tor alectiorc foeemat docurmants, subct o Terms and Conditions for Electromc Documments at 1o “ns Y e Tarrn-L oo AN, Alsentian is
dravam 10 the lenaation of kebily, indemndication and jurisdcton issues defined thenin. Amy holder of this docurment is sdvised that information contaiced Fanecn reflects the Company's
findings at b Time of itz @ersantion only and within the limis of cient's instiucton, d ary. The Company™s sole nespordibslity @10 15 Chent and ks document does nod excnorsis paries
8o hansaclion {rodn exedeising all thoir nghis and obligstions under the transackan documants. The document cennal be repoduced, ecept in Tull, without prce wition appeoval of the
Company. Ay unduthonzed altoraton, forgeny or fassificaion of the coment or appearance ol 1he document o ulawiul and clfenders may be presecuted to the fullest sxdont of the liw,
Urlass olferwiss ststed the results shown in this test rapor riler ooly 1o the samplels] eated

L { . - 5 | 33, Wi Chusn Fid., Mew Taips! Induairial Pask, New Taipei City, Tahwan § BETIRAL A RIRUL FIRIRGaLE
AL o Al T AUy B L5 AT 3278 N +B06 0FITA 33T www 508w
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Test Report

75 b4 AL AL AT A PR 3) / TAI-TECH ADVANCED ELECTRONICS CO., LTD. LT TR TR R
($MFETF (LL)FHIRZE) / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(A S0 AH3E R4 AT PR 40 8]/ YOSONIC TECHNOLOGY CO., LTD.)

(EiEFABEM (i) FRLE / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)
WSS T e LT ELHWIZIEE / ND. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEl CITY,

TAD-YUAN HSIEN, TAIWAN R. 0. C.
Gl RLFEMLESFE T X BIGFEI / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK. KUN-SHAN. JIANG-SU, CHINA)
(EEFRF BT ®BEAESBISIE / NO. 15, CHANGCHUN 6TH RD., JHONGL! CITY, TAOYUAN COUNTY 320, TAIWAN)
Griifimi it B ENEE Y - HITEM A ¥ H / HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

SIHONG COUNTY ECONCMIC, SUQIAN CITY, JIANGSU)

$4%(No.) : CE/2015/13559 B0 (Date) : 2015/01/27 A (Page): 5 of 12

#RA B Rz W % TERM g (Result)
{Test Items) (Unit) (Methad) el

(MDL) Ne.l
# & / Halogen
@& (F) / Halegen-Fluorine (F) mglkg 50 n.d.
(CAS No.: 14762-94-8)
@# (#) / Halogen-Chlorine (Cl) mglkg |4 4BS EN 14582:2007, »RaLF AT 50 n.d.
{CAS No.: 22537-15-1) ¥, / With reference to BS EN
d# (i&) / Halogen-Bromine (Br) mg/hg  |14582:2007. Analysis was performed 50 n.d.
(CAS No.: 10097-32-2) by IC.
@& () / Halogen-lodine (1) (CAS mglhg 50 n.d.

No.: 14362-44-8)

L (Note)
1. mg/kg
2. n.d. = Not Detected (*ﬁ‘:ﬂ]

3. MDL = Method Detection Limit (37 3 MmlimfRii)
4. "=* = Not Regulated (SANAEH)
S5, MR LAPHARERSHE  HETHRGMNALRTRALPEHUE—HT 4 F. (The samples

was/were analyzed on behalf of the applicant as mixing sample in one lesting. The above resulls was/were

ppm s 0. Iwtd = 1000ppm

only given as the informality value.)

Thus documeant i sased by 1he Company subjoct to s Genenl Conddions of Senace pinted overies], available on request or sccessible at 50 " rat-Cardiliarm man
and, fod electionic Tonmat documnts, subjoct ta Tarms and Condibons for Electionic Documénts st 1 LA ’ d Bzl sk L. ARENon s
awen o the mitaton of kabilty, mdemnitcation and jursdiclion maues difined 1hanein Ary holder of 1hs document is advsed that infarmation contsred heseon rellects the Cormpany's
Enifirgya a1 thie nme o (T8 intpneenion anly and within th liras ol chenl’s inatructaon, # ary. Thi Company’s sole redponsibaliny @ o s Chart and 1hes doCuEnT G088 Nl ExOisiale pares
vo b rBnaacion fiom sxorcizing all thee mghts and obligatoms under thie ransscton documents. This documen cannal be repioduced. except n U, without pror winten appravel of 1he
y, Ay unaqthosized nlteration, Torgery or falshcaton of the content or sppearance of thi documeni is unkinadud and cAlanders may be prosecuted 1o the fullest astent of 1k e

Lindeess oahasneving siated tho rosulls shorar i Bhis 1651 repodl ralar anly 10 the sampleds) tested
P I Terpeaa— | 33 W Chuan Rd.. Maw Taipe: industrisl Park, Mo Taipei Ciiy, Tabwan ¢ 77 AL 1L RIS T 8 R35HE
Lidh o 3 b0sadd QU024 hee 3] | 3:ome 031720 3070 14508 10212209 3247 v sasw
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Test Report

A B AHE TG A e 3] 7 TAI-TECH ADVANCED ELECTRONICS CO., LTD. (L RTEBD (TR TR
(EBHFETF(LL)FIRZ S / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

(ARSI AT R 3]/ YOSONIC TECHNOLOGY €O., LTD.)

(B ETFABMN Goid) M3 / TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

WEEARG T B / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY,

TAD-YUAN HSIEN, TAIWAN R. 0. C.

(Gl RLTEMAASHE T FEIFI / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK. KUN-SHAN. JIANG-SU, CHINA)

(GtEAN PR R IFTELEES158 / N0, 15, CHANGCHUN 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAITAN)

Grii b i Fiod S FMaE i dib-Hardi A £ 1 7 NIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,

SIHONG COUNTY ECONOMIC, SUQIAN CITY, JTANGSU)

L (No.) : CE/2015/13559 B #)(Date) : 2015/01/27 T #(Page): 6 of 12

1) AT e R RS SRR - Sl dbiel i ke 4 ) [ These samples were
dissolved totally by pre-conditioning methed according lo below flow charl. ( Cr* test method excluded )

20 iRl i [ Name of the person who made measurement: Climbgreat Yang

3)  muf A S # [/ Name of the person in charge of measurement: Troy Chang

f W - #0552 / Culling - Preparation

v

| AR EE | Sample Measurement
4 Pb + 44 Cd AH # {4k G
¥ ¥ . ¥ (Note™)
Fedl T A & ah bt T Wt ih O SYAL LTI T (40 F & w8, B 0 L 0 S Hoha it B A fAdd
i i ) { Acid digestion by sultable acid depended on Microwave digestion with HNOWHCIHF appropriate amount of
different sample malerial {as below table) l digestion reagent
v ¥
# ik | Filtration otk 5 8RR TR
I J 1 it | Heal lo appropriate
| % | Solution | I Ak / Residue ] temperature to exiract
v ¥
T AN | ANAN Fsion A ik MEI S | Cool,
v 2) AKEM /HClo dissove filter digestate through filter
[ BBSTRRETRUKUI [ICPAES | T
E£a4% ! Sample Malerial ifi LAk ik #n / Digestion Acid e g EMME Add
i, A, @, 047 Ea, Hiag, Bay, SR, Rk diphenyl-carbazide for
Sleel, copper, aluminum, solder Aqua regia, HNO,. HCI, HF, H.0; color development
W | Glass Hity, B B8/ HNOJHF ¥
&, i, d=, ML/ Z . [ Aqua regia
| Gold, platinum, palladium, ceramic AT LA
5% | Silver sk | HNO, MARRERA 540 nm ¢ R
@ F | Plastic B8, ¥ Tk, SiAL, BA /] H;S0e Hy0s HNGs, HCI A [ measure the
stée / Others dor i e A EE £EMN | Added appropriate %wm a1 540 nm by
reagent 1o tolal digestion ?

Mote** (For IEC 62321)
(1) &4 #haE £ 5 4 A do s kil (B« fofh 5 G0-95T & . / For non-metallic material, add alkaline digestion reagent and heat to
90~-957.
(2) 484 A dhde Aotk o dodh £ M 3 5 [ For metallic material, add pure water and heat to bailing.

This decumant 8 issued by 1he Company subject 1008 Gansrs! Conditions of Serece prrmsd ovedes], amubhanrmslm mssblu: I o' 1 |

s, doe elsctianic fanmal documants, subject 1o Tesms and Condiions for Electiome Documents 51 b KL ﬁ.'llm'lmh is
drawm 16 the Emitaton of fabday, indemrdication and juisdcnon msuss defined thersn hfq;houu of fhes document = advised 1h|| firalﬂ\adrﬂﬂ umwﬂ harean rallmu 1hen Cinrgusny’s
findi=igs 8% the tirrse o 186 InMervenion caly and withun the limis of client’s nstrecticn, il sey. The Company™s sole responsibslay is 1o its Chant ard this docurmsni does not exonarsle pariies
1o B rsnsaction from exercissng all thar rghis and obligations undar ke Tansaction documaents. This documen cannol be eprocduced, excapt Dl without pror wiitten appocval ol the
Compary. Ay nauthosized alaration, forgeny e falsifcation of the content or appearance of this docurmnent 5 unimdul and oblenders may be prosecuied 1o the fullest sxsen of the e
Urkess athenwine siated the results shawn in this test nepont rader ondy 1o the samplefs) wated,

L Sk T S 23, \Wa Chuan P . Hevw Taipes indusirial Park, New Taipsl City, Tarean £ 7025 SIS RIS 7R sas
L R FTAL AT #] e = W I +BEE D200 13XT  woanwe s iw
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eEL(No.) : CE/2015/13559
Test Report

%Ik A4 RE G AT AR 22 3] / TAL-TECH ADVANCED ELECTRONICS CO., LTD. T T R AT ]
(BB ETTF (L)AL S / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(RS A4L R A TR0 8]/ YOSONIC TECHNOLOGY €O., LTD.)

(BEFLEM (o) HHLE / TAIPAQ ELECTRONICS (SI-HONG) CO.. LTD.)
WE BT ML E ELH IS8 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY.

TAO-YUAN HSIEN, TAIWAN R. O. C.
el RLFEMNLESMHE T L EIFIS / GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN. JIANG-SU, CHINA)

(AL S i 8 L B 5851580 / NO. 15, CHANGCHUN 6TH RD., JHONGLI CITY, TACYUAN COUNTY 320, TAIWAN)
Griidi R T o aNEEedhit-Si5md £0 / HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,
SIHONG COUNTY ECONOMIC, SUQIAN CITY, JIANGSU)

1) MR TFOHAABZEN  LSTZ4EMN « ( These samples were dissolved totally by
pre-conditioning method according to below flow chart.
2) WA H :4BE{E / Name of the person who made measurement: Climbgreat Yang
3) MR SRR / Name of the person in charge of measurement: Troy Chang
VA ICP-AES 547 4 il AL AL B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

| Wik - HihiES / Cutting « Preparation i
-

| i FF / Sample Measurement
+

il TR AL e W Mok i) & A AL R 4TI E (ke F £ PFF) / Acid digestion by

suilable acid depended on different sample material (as below table)

+*
] ik / Filiration }————ﬁ
Mok / Solutien | | ek r’fesidun |
1) @Bkt / Alkali Fusion
v 2) BBEEM / HCl to dissolve

| ARSSERRTFRILMEA / 1CP-aES |

47,49, 42, 1%4% / Steel, copper, aluminum, solder Tk oiRy BEL, BBAEL. R
Aqua regia, HNO., HCI, HF. HO:

ki / Glass ik, L AAE / HNOW/HF

4. 8442, ML / Gold, platinum, palladius, ceramic | X% [ Aqua regia

3k / Silver AEg / HNDs

#MF / Plastic Ak, fudk, sfink, @Ak / HSO, HO:, HND., HCI

Hée / Others fo A il e A £ X EM / Added appropriate
redgenl lo tolal digestion

This documant 15 esudsd by the Company subject to its General Conditons of Servon prrded overleal, svalskle - 10 et aons
and, fof slectionic fodrmal documants, s.l.]lb;nct 1o Terms and Conddtions for Electrorie Dacuments a1 B e T L LB e s Lecnad oy, Aftention is
draevr i the imitaton of Eability, indomnilcation and jutisdction rsuss defned thesesn, Any holdst of this documant i advised that information contained herson rellects the Company's
fincings #1 the lme of its intervantion cnly and within The limits of chem’s Feirecion, i eny. The Compeny's sole rasponsibility 15 10 its Cliend ard this docurmnent oes ol exoraaie

10 & transaction from exencising all their nights and cbigetions under the tranaaction documents. This documaent cannct be repeoduced, except n full, wathcut pror wiitten ppoaval of tha
Company, Ay woauhorzed aSaration, foigery of talsificstion of the coment o appeaance of this dacumant is unlawiul and offendars may be prosecuted 10 the fullost extend ol ke faw,
Usdass olhensyise stated the msults shaven o this tast repan reler only 10 the samplels) 1esisd

. 2l 3 A ik §3 B B s 5] 33 W Chumn B, Merwe T Indhasirial Park, Naw Taped City, Tareean /573008 T L8 SRS FLIER 3558
vt LU0, o 3 K i 4L A Bk B4 ) 14 BEE [003ae 32T 11@]@21@32? A RS T e —

Of Nefuss] of BCoEsSite Al -
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Test Report

0 Jb o A4 RE AT IR 8]/ TAL-TECH ADVANCED ELECTRONICS CO., LTD. (TR B
(£BHETF (L L)HMEE / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
(SRS AL NE Iy AT TR0 5]/ YOSONIC TECHNDLOGY CO., LTD.)

(BT FABES Gapt) ffHRESE 7 TAIPAD ELECTRONICS (SI-HONG) C0,, LTD.)
PeESEAB G T e B R ELh e 188 / NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI CITY,

TAD-YUAN HSIEN, TAIWAN R. 0. C.
Gl R LTEMAAEME T EENFTIE / GUO-ZE ROAD, KUNJIA MI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-SU, CHINA)

(MESPEFeE T FERESIBISE £ NO. 15, CHANGCHUX 6TH RD., JHONGLI CITY, TAOYUAN COUNTY 320, TAIWAN)
Gl ol e fMgE - Ha8rd £E 7 NIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,
SIHONG COUNTY ECONOMIC, SUQLAN CITY, JIANGSU)

TRA247AE / Analytical flow chart of phthalate content

$E#(No.) : CE/2015/13559 B#(Date) : 2015/01/27 F #t(Page): 8 of 12

B pAE : &80 [ Name of the person who made measurement: Andy Shu
B i Ao s SRAES | Name of the person in charge of measurement: Troy Chang

[ 3% 3£ Mest method: IEC 62321-8 ]

R
Sample pretreatment/separation

!

1o THF w S0k 5 A8 0 /
Sample dissolved/extracted by THF

}

IR AEIFE /
Dilute Extracted sclution

!

AR AT R AT
Analysis was performed by GC/MS

!

4% / Dala

Thus docwmen i imswoed by tha Company subsect 16 its Genédal Conditons of Servate pnrdsd canslaal, mh‘lkmllq.l.mlm lnoq:lhlult TEP T g vl '_ crEvaryT I
and, for elecironic {ormal documants, subiect to Terms and Condilions Tor Electrome Dotumants a1 His 17 ﬁhlunnnn |n
deaven 10 the limalaton of Eabslity, indemmnitication snd uisdction ssves defned thesesn. Bl of this drxmnm'r'l s&advmd ik rlrmn‘ﬂu:m contaired |mbun ||Iluf_u. ﬂu Company's
findings at the timie of L2 inberveron anly snd wilhin the ks of clieml’s wstouetion, i shy, The Eml.lr!' & sale responsibily 18 10 8 Chend and this docurmant does ol sxoneiato paries

oduted, extepd in full, withoul poor writlen appiovsl of 1ha

to & transachion frem exencising 88 thess mghts and cbilgaions under 1he TraNSacton ml& iy docurment cannol be negr
Compary, &y unauthorzed shadation, lorgety or talsdicaton of 1ha content or sppearances of this document is unliwlul and allenden may be nlumuud 10 thi fulss! extgnt of 1he kv,

Unless atharwise siated the resus showm in ths 1851 iepoe refer only 10 1he sempelels) esed
Inclumtrial Park, Mew Taipes Cay, Tasvan | FRELIHIGILR MW T SR

e e i 33 'rWC-l‘r.lllrEM H&nh
y T LU, o N5 1RR 12556 | !+mg 390 TAT_ wrvrer 3500
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Test Report

Ak A A AT A PR &)/ TAI-TECH ADVANCED ELECTRONICS CO., LTD,
(BRETF (LL)AIRE S / TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) €O. LTD.)

(M FHERT I AT FR 20 8) /7 YOSONIC TECHNOLOGY CO., LTD.)

(N EFLEM (os) HRLS 7 TAIPAO ELECTRONICS (SI-HONG) ©O.. LTD.)

MW SABR T IE B4R 158 7 N0, 1. YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MED CITY,

TAO-YUAN HSIEN, TAIWAN R. 0. C.
GEREERELTEMBESMELFEIFIE / GUO-ZE ROAD, KUKIJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JTANG-SU, CHINA)

(M dEfie il e §FERASIBISHE / NO. 15, CHANGCHUX 6T RD., JHONGLI CITY, TAOVUAN COUNTY 320, TATEAN)
Gl i Fm R M EE i - S A T 7 HIGH-TECH INDUSTRIAL DISTRICT, JINSHAJIANG ROAD,
SIHONG COUNTY ECONOMIC, SUQIAN CITY. JIANGSU)

ik + =t 44741 H / HBCDD analytical flow chart

B AR c 3 ERH#E / Name of the person who made measurement: Roman Wong
W K oA c fE R [ Name of the person in charge of measurement: Troy Chang

HSAE T [ Sample pretreatment

!

1% 4% 3 3t Sample extraction /
43 4 2k 3 w7 Ultrasonic method

:

IR EEAIF /
Concentrate/Dilute Extracted solution
:

FRaEisiE [ Filter
'

vA S AR R AT IH AR 2 ]
Analysis was performed by GCIMS

!
#4% /Data

Thq:!wmumnq:undw1hcmvhrbpcunitsﬁmllfmﬂﬂumn1Shmpmmdmu.mmhhmmllmmnsl&hll"-n ' . Ol AEa
and, for elactronic farmat documents, Sulbiect 8o Terms and Carditions for Elsctronic Docurments 81 0w o Ao ek Ir Sl et Ty T | e ey, Ajtendion is
draven 10 the limitatior of kabiry, edemnification snd jursdiction maues defined thesein. Any holder of thes document is sdvised that information contsinad hereon reflects the Company's
firdings ot the time of s inervention oréy Bnd wahin E&h‘m: o clanl’s nsthustion, i sy, Company's sols rasponsibility is 0o @8 Cher shd bt docurmant dobs not axoraraie pamies
10 @ trarssction fiom exsrcissng all s reghts and chbiligateons under the Harcsction docurnants. This documan cannct be reproduced. axcept in b, withoul priof widten: spproval of 1he
Company. Any unasuthoaed sliemtion, lorgeny or lalshoaton of the conent of apgesiands ol this docurnent is uhlimdul and alfenders may be peogscuted 1o ths fulest extend of tho lee
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Dilution to fixed volume
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Analysis was performed by IC
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