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High Current Ferrite Chip Bead(Lead Free) HCB-SERIES
1.Features
1. Monolithic inorganic material construction. Certlﬁcate
2. Closed magnetic circuit avoids crosstalk. GreenPartner
3. Suitable for reflow soldering.
4. Shapes and dimensions follow E.l.A. spec.
5. Available in various sizes.
6. Excellent solder ability and heat resistance.
7. High reliability.
8.100% Lead(Pb) & Halogen-Free and RoHS compliant.
9. Low DC resistance structure of electrode to prevent wasteful electric power consumption.
10. Operating Temperature: -55~+125°C (Including self-temperature rise)
2.Dimensions
Chip size
D
i Size A(mm) B(mm) C(mm) D(mm)
o 1005 1.00£0.10 0.50£0.10 0.50£0.10 0.25£0.10
1608 1.600.15 0.80£0.15  [0.80£0.15/0.60£0.15|  0.300.20
A
2012 2.00£0.20 1.25+0.20 0.850.20 0.50£0.30
3216 3.20£0.20 1.60£0.20 1.10£0.20 0.50£0.30
4516 4.50£0.20 1.60£0.20 1.600.20 0.50£0.30
4532 4.50£0.20 3.20£0.20 1.500.20 0.50£0.30
3.Part Numbering
Termination (Pb Free)
1608 - 21 20
. - IS
A: Series QS AIIIKILN] . .
e ) O s ososet Ni(100%)—1.5um (min.)
B: Dimension LxW R
C: Material Lead Free Material SEESRERREEERE | || ~Sn(1009)-3.9um (min.)
D: Impedance 121=120Q S
E: Packaging T=Taping and Reel, B=Bulk(Bags) Ferrite Body (Pb Free)
F: Rated Current 20=2000mA
4.Specification
Tai-Tech Test Frequency DC Resistance Rated Current
Impedance
Part Number P (@) (MHz) (Q) max. (MA) max.
HCB1005MF-100T25 10+25% 100 0.05 2500
HCB1005KF-600T30 60+25% 100 0.04 3000
HCB1005KF-800T20 801£25% 100 0.10 2000
HCB1005KF-121T20 120£25% 100 0.095 2000
HCB1005KF-221T15 220+25% 100 0.15 1500
HCB1005PF-330T30 33+25% 100 0.022 3000
HCB1005PF-600T25 60+25% 100 0.032 2500
HCB1005PF-800T23 80+25% 100 0.038 2300

@ Rated current: based on temperature rise test

@ In compliance with EIA 595
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Pa.ll-'?ir:l.ll-fr(r:lrll)er Impedance ((2) Test I(:I\';Iel-?zl;ency Dc(ge)srils;?:ce Rez’:sz)cr:‘l;l:nt
HCB1606ZF-260T60 26+25% 100 0.01 6000
HCB1608KF-300T30 30+£25% 100 0.04 3000
HCB1608KF-300T60 30+25% 100 0.01 6000
HCB1608KF-600T30 60+25% 100 0.04 3000
HCB1608KF-800T30 80+25% 100 0.04 3000
HCB1608KF-121T20 120+£25% 100 0.10 2000
HCB1608KF-121T30 120+£25% 100 0.04 3000
HCB1608KF-151T20 150+£25% 100 0.10 2000
HCB1608KF-181T20 180+25% 100 0.10 2000
HCB1608KF-221T20 220+25% 100 0.10 2000
HCB1608KF-301T10 300+25% 100 0.20 1000
HCB1608KF-301T20 300+25% 100 0.10 2000
HCB1608KF-471T10 470+£25% 100 0.20 1000
HCB1608KF-601T10 600+25% 100 0.20 1000
HCB1608KF-601T20 600+25% 100 0.10 2000
HCB1608KF-102T10 1000+£25% 100 0.20 1000
HCB2012KF-300T30 30+25% 100 0.04 3000
HCB2012KF-300T60 30+£25% 100 0.01 6000
HCB2012KF-600T30 60+25% 100 0.04 3000
HCB2012KF-800T30 80+25% 100 0.04 3000
HCB2012KF-800T50 80+25% 100 0.02 5000
HCB2012KF-101T30 100+25% 100 0.04 3000
HCB2012KF-121T20 120+25% 100 0.10 2000
HCB2012KF-121T30 120+£25% 100 0.04 3000
HCB2012KF-121T50 120+£25% 100 0.02 5000
HCB2012KF-151T20 150+£25% 100 0.10 2000
HCB2012KF-221T20 220+25% 100 0.10 2000
HCB2012KF-221T30 220+25% 100 0.04 3000
HCB2012KF-301T10 300+25% 100 0.20 1000
HCB2012KF-301T30 300+25% 100 0.04 3000
HCB2012KF-471T10 470+£25% 100 0.20 1000
HCB2012KF-601T10 600+25% 100 0.20 1000
HCB2012KF-601T20 600+25% 100 0.10 2000
HCB2012KF-102T15 1000+£25% 100 0.15 1500

@ Rated current: based on temperature rise test
® In compliance with EIA 595
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b | mesosceio) | Tofmors | OCSse | sedcurn
HCB3216KF-300T30 30+25% 100 0.04 3000
HCB3216KF-310T60 31+25% 100 0.01 6000
HCB3216KF-500T30 50+25% 100 0.04 3000
HCB3216KF-500T60 50+25% 100 0.01 6000
HCB3216KF-800T30 80+25% 100 0.04 3000
HCB3216KF-121T20 120+25% 100 0.10 2000
HCB3216KF-121T30 120+25% 100 0.04 3000
HCB3216KF-121T50 120+25% 100 0.02 5000
HCB3216KF-151T20 150£25% 100 0.10 2000
HCB3216KF-301T10 300+£25% 100 0.20 1000
HCB3216KF-471T10 470£25% 100 0.20 1000
HCB3216KF-501T30 500+£25% 100 0.04 3000
HCB3216KF-601T20 600+£25% 100 0.10 2000
HCB3216KF-601T30 600+£25% 100 0.04 3000
HCB4516KF-600T60 60+25% 100 0.01 6000
HCB4516KF-800T30 80+25% 100 0.04 3000
HCB4532KF-800T60 801+25% 100 0.01 6000
HCB4532KF-800T90 80+25% 100 0.01 9000
HCB4532KF-121T50 120+25% 100 0.02 5000
HCB4532KF-131T30 130+25% 100 0.04 3000
HCB4532KF-151T50 150£25% 100 0.02 5000
HCB4532MF-681T40 680+25% 100 0.03 4000
HCB4532MF-132T30 1300£25% 100 0.06 3000

@ Rated current: based on temperature rise test
@ In compliance with EIA 595
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5. Reliability and Test Condition

Item Performance Test Condition
Series No. FCB ‘ FCM ‘ HCB GHB FCA -
Operating Temperature . -55~+125C X _
(Including self-temperature rise)
Transportation -55~+125C For long storage conditions, please see the
Storage Temperature (on board)

Application Notice

Impedance (Z)

DC Resistance

Rated Current

Refer to standard electrical characteristics list

Agilent4291
Agilent E4991
Agilent4287
Agilent16192

Agilent 4338

DC Power Supply
Over Rated Current requirements, there will be
some risk

Temperature Rise Test

Rated Current < 1A AT 20°CMax
Rated Current = 1A AT 40°CMax

1. Applied the allowed DC current.
2. Temperature measured by digital surface
thermometer.

Life test

Load Humidity

Appearance: no damage.

Impedance: withint15%of initial value.
RDC : within £15% of initial value and shall not exceed the specification value

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020E Classification
Reflow Profiles)

Temperature: 125+2°C

Applied current: rated current.

Duration: 1000+12hrs.

Measured at room temperature after placing
for 2412 hrs.

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020E Classification
Reflow Profiles)

Humidity: 85:2%R.H.

Temperature: 85+2°C.
Duration:1000hrsMin.Bead:with100%ratedcurr
ent > Inductance: with 10% rated current
Measured at room temperature after placing
for 2412 hrs..

Thermal shock

Appearance: no damage.

Impedance: withint15%of initial value.
RDC : within £15% of initial value and shall not exceed the specification value

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020E Classification
Reflow Profiles)

Condition for 1 cycle

Step1: -55+2°C 3015 min.
Step2: +125+2°C =0.5min
Step3: +125£2°C  305min.

Number of cycles: 500
Measured at room temperature after placing
for 2412 hrs.

Appearance : No damage.

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020E Classification
Reflow Profiles)

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

Vibration Impedance : within+15% of initial value - R
RDC : within +15% of initial value and shall not exceed the specification value |Eduipment : Vibration checker
Total Amplitude:10g
Testing Time : 12 hours(20 minutes, 12 cycles
each of 3 orientations) -
Shall be mounted on a FR4 substrate of the
following dimensions:
>=0805inch(2012mm):40x100x1.2mm
Appearance : No damage. <0805inch(2012mm):40x100x0.8mm
Bending Impedance : within£10% of initial value Bending depth:
RDC : within £15% of initial value and shall not exceed the specification value |>=0805inch(2012mm):1.2mm
<0805inch(2012mm):0.8mm
Duration of 10 sec for a min.
Test condition:
Peak Normal Velocity
Appearance : No damage. Type | Value | duration |Wave form | change
Shock Impedance : within£10% of initial value (gs) | (D) (ms) (Vi)ft/sec
RDC : within £15% of initial value and shall not exceed the specification value SMD 50 1 Half-sine | 11.3
Lead 50 " Half-sine 1.3
a.Method B, 4 hrs @155°C dry heat
@235°C+5°C Test time:5 +0/-0.5 seconds.
Solderability More than 95% of the terminal electrode should be covered with solder. b. Method D category 3. (steam aging 8hours

+ 15 min)@ 260°C+5°C
Test time: 30 +0/-0.5 seconds..

www.tai-tech.com.tw
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Item Performance

Test Condition

Number of heat cycles: 1

Resistance to Soldering Appearance : No damage.

Temperature
ramp/immersion
and emersion rate

Temperature  |Time

(°C) (s)

Impedance : withint15% of initial value
Heat RDC : within £15% of initial value and shall not exceed the specification value

260 5

(solder temp) 10 +1 25mm/s +6 mm/s

Depth: completely cover the termination

radius 0,5 mm

DUT
Appearance : No damage. .
Terminal strength Impedance : within£15% of initial value \
RDC : within £15% of initial value and shall not ]rmmm
exceed the specification value substrate prasstonn

shezr force

Preconditioning: Run through reflow for 3
times.( IPC/JEDEC J-STD-020E Classification
Reflow Profiles)

Component mounted on a PCB apply a force
>0805inch(2012mm): 1kg
<=0805inch(2012mm):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 shock
the component being tested.

**Derating Curve Deraing
For the ferrite chip bead which withstanding current over 1.5A, as the . s
operating temperature over 85°C, the derating current information is % 5
necessary to consider with. For the detail derating of current, please L,
refer to the Derated Current vs. Operating Temperature curve. a
E 3
ooz
]
B
0 g
i

Ervviranment Temperature-+ Temperature(*C)

6.Soldering and Mounting
6-1. Recommended PC Board Pattern

Chip Size Land Patterns For
P Reflow Soldering c
X FCA3216 v77ALand
Series | Type | Almm) | B(mm) | C(mm) | D(mm) | E(mm) | F(mm) | G(mm) .
FCB 1005 | 1.0£0.10 | 0.50+0.10 | 0.50£0.10 | 0.25£0.10| 0.50 0.40 0.60 r——‘
FCM 1608 | 1.6£0.15 | 0.800.15 | 0.80£0.15 |0.30£0.20| 0.80 0.85 0.95 RREERIIREXI
HCB 2.0£0.20 | 1.25£0.20 | 0.85:0.20 |0.50+0.30 |
2012 1.05 1.00 1.45 i
GHB 2.0+0.20 | 1.25+0.20 | 1.25+0.20 | 0.50£0.30 © T
FCl 3216 | 3.2:0.20 | 1.60£0.20 | 1.10+0.20 |0.500.30| 1.05 2.20 1.80 3| 3 ""ﬁ"”+
N 7
FHI 4516 | 4.50.20 | 1.60%0.20 | 1.60£0.20 [0.50:0.30| 1.05 3.30 1.80 EREi=?
|
FCH 4532 | 4.5:0.20 | 3.20%0.20 | 1.5010.20 | 0.50:0.30| 1.05 3.30 3.40 1
08 0.4
Pitch
G PC board should be designed so that products can prevent damage from
mechanical stress when warping the board.

6-2. Soldering

28 K Solder Resist

Mildly activated rosin fluxes are preferred. 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.

6-2.1 Soldering Reflow:
Recommended temperature profiles for lead free re-flow soldering in Figure 1. Table 1.1&

www.tai-tech.com.tw
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6-2.2 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. (Figure 2.)

« Preheat circuit and products to 150°C
+ 350°C tip temperature (max)

Fig.1 Soldering Reflow

«» Never contact the ceramic with the iron tip
+ 1.0mm tip diameter (max)

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

Fig.2 Iron soldering temperature profiles

i Supplier T, 2 T,

|-— Supplier t, .-|
\
p

vrerty— N\

T; s

Max. Ramp Up Rate = 3'Cis
Max. Ramp Down Rate = 6°Cla
T
[Tz |

[Probest Arsa]
+ *

-

——tg———

Temperature —>

25

p——————Time 25°C to Peak

Time —

Reflow times: 3 times max

Table (1.1): Reflow Profiles

Iron Soldering

PRE-HEATING SOLDERING NATURAL
. COOLING
within 4~5s
|50
o
g
o
2
< pso
i
o
=
w
=
Over 60s Gradual cooling
|
\

TIME(sec.)

Iron Soldering times : 1 times max

Profile Type:

Pb-Free Assembly

Preheat

-Temperature Min(Tsmin)
-Temperature Max(Tsmax)
-Time(ts)from(Tsmin t0 Tsmax)

150°C
200°C
60-120seconds

Ramp-up rate(T.to Tp)

3C/second max.

Liquidus temperature(T,)
Time(t.)maintained above T

217°C
60-150 seconds

Classification temperature(T.)

See Table (1.2)

Time(t,) at Tc- 5°C (Tp should be equal to or less than Tc.)

< 30 seconds

Ramp-down rate(T, to T.)

6°C /second max.

Time 25C to peak temperature

8 minutes max.

Tp: maximum peak package body temperature, Tc: the classification temperature.
For user (customer) Tp should be equal to or less than Tc.

Table (1.2) Package Thickness/Volume and Classification Temperature (T)

Package Volume mm® Volume mm® Volume mm®
Thickness <350 350-2000 >2000
<1.6mm 260°C 260°C 260°C
PB-Free Assembly 1.6-2.5mm 260°C 250°C 245°C
22.5mm 250°C 245°C 245°C

Reflow is referred to standard IPC/JEDEC J-STD-020E -

6-2.3 Solder Volume:

Accordingly increasing the solder volume, the mechanical stress to

product is also increased. Exceeding solder volume may cause the

failure of mechanical or electrical performance. Solder shall be used
not to be exceed as shown in right side:

Minimum fillet height = soldering thickness + 25% product height

www.tai-tech.com.tw
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7.Packaging Information

7-1. Reel Dimension

1.7520.1

550,05,

A
Type A(mm) | B(mm) | C(mm) | D(mm)
11 2805
a 7”x8mm 9.0+0.5 60+2 13.540.5 17842
H - 7’x12mm | 13.5:0.5 60+2 13.510.5 17842
7-2.1 Tape Dimension / 8mm
W Material of taping is paper
AN
of
Po:410.1 ~ t
f - 7 8 TT
4 — 2 | Size |Bo(mm) | Ao(mm) | Ko(mm) | P(mm) | t(mm)
2 1 ~N d B C
by /i /f? NV L z 100505 | 1.1240.03 | 0.62+0.03 | 0.60+0.03 | 2.0£0.05 | 0.60+0.03
b
H H SACICE
= |
g |
& P io_j Ko
Q"’QQ
Pz22:0.1 Po:4+0.1 & - t
z & Size Bo(mm) Ao(mm) Ko(mm) | P(mm) t(mm)
3 C |
= -4 /;%/ @& & P < 5 160808 | 1.80£0.05 | 0.96+0.05/-0.03 | 0.95£0.05 | 4.0:0.10 | 0.950.05
[] D I g 201209 | 2.10:0.05| 1.300.05 0.9510.05 | 4.010.10 | 0.95%0.05
& Ko
WMaterial of taping is plastic
P2:2:0 05 Pod0 1 .\?D*Q'\ B o &
2 [ bV ‘ Size |Bo(mm) | Ao(mm) | Ko(mm) | P(mm) | t(mm) |D1(mm)
oo 0o B
b P X N3 321611 |3.35:0.10 | 1.75%0.10 | 1.25£0.10 | 4.0+0.10 | 0.23+0.05 | 1.0+0.10
| ] (=}
AHE BB -
s [ i hd i
2
3 ko)
& P &, R Ko
Q’ Ao
F SECTION A-A
bt _
7-2.2 Tape Dimension / 12mm
Pod+0 1 P2:2.0+0.05 t
ID‘\.EMU‘\
/ Size | Bo(mm) |Ao(mm)| Ko(mm) | P(mm) | t(mm) | D1(mm)
N Pt b pan b A Py A Pany g
=k EEEE IR
] 3 451616 | 4.70£0.10 | 1.75+0.10 | 1.75£0.10 | 4.0+0.10 | 0.24+0.05 | 1.5%0.10
MM mormorm |,
¥ il Nd k] E 453215 | 4.70+0.10 | 3.45:0.10 | 1.60£0.10 | 8.0+0.10 | 0.24+0.05 | 1.50.10
7&: L
DHS:DJ/ P d
Ao
I —

www.tai-tech.com.tw
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7-3. Packaging Quantity

Chip Size | 453215 | 451616 | 321611 | 201209 | 160808 | 100505
Chip / Reel 1000 2000 3000 4000 4000 10000

Inner box 4000 8000 15000 20000 20000 50000

Middle box 20000 40000 75000 100000 | 100000 | 250000

Carton 40000 80000 150000 | 200000 | 200000 | 500000

7-4. Tearing Off Force

The force for tearing off cover tape is 15 to 60 grams

F in the arrow direction under the following conditions.
1 1
Top cover tape T 165 10180
ﬂ\ Room Temp. |Room Humidity| Room atm Tearing Speed
(C) (%) (hPa) mm/min
w 5~35 45~85 860~1060 300

Application Notice

- Storage Conditions(component level)
To maintain the solder ability of terminal electrodes:
1. TAI-TECH products meet IPC/JEDEC J-STD-020E 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 from the time of delivery.
4. The packaging material should be kept where no chlorine or sulfur exists in the air.

- Transportation
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.

www.tai-tech.com.tw
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Impedance Frequency Characteristics(Typical)

HCB1005MF-100T25 HCB1005KF-600T30 HCB1005KF-800T20
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Impedance Frequency Characteristics(Typical)

HCB1608KF-301T10 HCB1608KF-301T20 800 HCB1608KF-471T10
400 800
z
z
600 600 N
300 z z
E \ £ £
[ [} o
] 8 3]
S 200 2 w0 = 2 a0
g g pZamn NI
o
o 7T TN o y o LA
E H N =2
= 100 Zd X = 20 v 200
TR X
a/ \ A Y \x
| LA R \ LR A \ H
o =1 L 0 0
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENCY(MHz) FREQUENCY(MHz) FREQUENCY(MHz)
a0 HCB1608KF-601T10 HCB1608KF-601T20 0 HCB1608KF102T10
1000
z
_ 600 B0 1200
E £ N £
] Qo
I S w00 = i 7 \
g 400 2 \ g o
z z \
o S 00 o
o w o
= s = A
200 v = P | 400 /,
200
ol X ™
A | L]
0 ,_.-—.—/’ L R X T H , ___,,/ R \ o ||t R L
1 10 100 1000 10 100 1000 1 10 100 1000
FREQUENCY(MHz) FREQUENCY(MHz) FREQUENCY(MHz)
HCB2012KF-300T30 HCB2012KF-300T60 HCB2012KF-600T30
60 60 160
50
o af I Wz
€ P>
E w z £ w =1 £
[} Q 7z A o
bl o / o
2 ® 2 S w l
z < A < z
2 2 | 2
L= A g f g u
= T X = LA =
/// ~L |x 40
10 A
= L] R ™ L~
T | | L
o H R 0 =1 n 0
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY(MHz) FREQUENCY(MHz)
HCB2012KF-800T30 HCB2012KF-800T50 HCB2012KF-101T30
200 200 200
160 160 160
£ £ £ Ry
S 120 amkad CIPYY S AN
w w 1 R W
¢ z A ¢ z |1 g z
< < <
a eo 2 e Y
o o o
s s s
- A7 X = M =
Z
40 40 40
7 N X
o L LT R o | L+ R . | [ HH A
1 10 100 1000 10 100 1000 1 10 100 1000
FREQUENCY(MHz) FREQUENCY(MH2) FREQUENCY(MHz)
HCB2012KF-121T20 HCB2012KF-121T30 HCB2012KF-121T50
300 300 300
€ E 3
200 200
é é, 200 @
w T w w
g z_ 1T 8 =S A IS] ; maN
) 7 o
2 z ZailihiE il
w R
L 100 [ 100 o 100
= LA 2 /// E //’
A X il X A
__—-/ i A L 4 X
0 s L o |
1 10 100 1000 10 100 1000 1 10 100 1000
FREQUENCY/(MHz) FREQUENCY(MHz) FREQUENCY(MHz)
HCB2012KF-151T20 HCB2012KF-221T20 HCB2012KF-221T30
400 600 600
_ 300 _ £
£ £ 400
5 g 400 S
o g o
o 8 ]
Z 200 z
3 Z N g Z TN g Z TN
o oo / w /
H o
: s 0 p L 20
" N A A
L
X X
. | LR . _____,./ L1k . ___,_.—/ LR
1 10 100 1000 1 10 100 1000 1 10 100 1000

FREQUENCY(MHz)

FREQUENCY(MHz) FREQUENCY(MHz)

www.tai-tech.com.tw



TAI-TECH KBM01-230200181 P12.

Impedance Frequency Characteristics(Typical)
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Impedance Frequency Characteristics(Typical)
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EAST JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE
- P,R - CHINA)

BT IR ik FRERFE B PR iR R 18352 (The following sample(s) was/were submitted and identified by the
applicant as) :

% m#EHE (Sample Name) :  FERRITE CHIP BEAD - FERRITE CHIP INDUCTOR - ARRAY + MCF + MCM -
YMV SERIES

& mBY5% (Style/Item No.) :  FERRITE CHIP BEAD ~ FERRITE CHIP INDUCTOR - ARRAY » MCF » MCM -
YMV SERIES

Wt H(Sample Receiving Date) : 29-Nov-2022

Al BARE (Testing Period) : 29-Nov-2022 to 06-Dec-2022
BB &w K (Test Requested) kiEEPERETRE - AHIEEFSEREGEREE - (Testing item(s) is/are

specified by client. Please refer to result table for testing item(s).)

B 45 R (Test Results) : a2 B F—H (Please refer to following pages.)

ot "*isas_
Troy Chand / Departrient Malia

Signed for and on beha!fg)\ WA,
SGS TAIWAN LTD.
Chemical Laboratory - Taipei

PIN CODE: 4545AB9D
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it EEREKRMHABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBREEF(EL)BRAS (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

BHEFuatt (1K) BRAS (TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

HEHBER MM T EERMNIUEELSE (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN
CITY, TAIWAN R. O. C)

AHERUMERERSRR TERIBER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-
SU, CHINA)

el - OTERE - B8 - R - KERBENEESER - 2R A (THE SOUTH HANGZHOU ROAD AND THE
EAST JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE
- P,R - CHINA)

HIEL BRI R (Test Part Description)
No.1l T EREEHI (MIXED ALL PARTS)

BIE 45 R (Test Results)

AEIEE A AE EEfiI MDL =R
(Test Items) (Method) (Unit) (Result)
No.1l
8 (Cd) (Cadmium (Cd)) (CAS No.: 7440-|2=IEC 62321-5: 2013 - DI EE S B EHE mg/kg 2 n.d.
43-9) FEEDHT o (With reference to IEC 62321-5:
2013, analysis was performed by ICP-OES.)
4 (Pb) (Lead (Pb)) (CAS No.: 7439-92-1)|£=IEC 62321-5: 2013 - DIEER S EREHE mg/kg 2 n.d.

LB DT - (With reference to IEC 62321-5:
2013, analysis was performed by ICP-OES.)

% (Hg) (Mercury (Hg)) (CAS No.: 7439- |Z2%IEC 62321-4: 2013+ AMDL: 2017 - LUGFE#B| mg/kg | 2 nd.
97-6) BERBHCEEDHT - (With reference to IEC

62321-4: 2013+ AMD1: 2017, analysis was
performed by ICP-OES.)

NEiE Cr(VI) (Hexavalent Chromium  |£%I1EC 62321-7-2: 2017 - DIERSME-TIRA DK | mg/kg 8 n.d.
Cr(VI)) (CAS No.: 18540-29-9) KESTH M - (With reference to IEC 62321-7-2:

2017, analysis was performed by UV-VIS.)
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it EEREKRMHABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBREEF(EL)BRAS (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

BHEFuatt (1K) BRAS (TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

HEHBER MM T EERMNIUEELSE (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN
CITY, TAIWAN R. O. C)

AHERUMERERSRR TERIBER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-
SU, CHINA)

el - OTERE - B8 - R - KERBENEESER - 2R A (THE SOUTH HANGZHOU ROAD AND THE
EAST JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE
- P,R - CHINA)

AIIEE A GE Efu MDL HER
(Test Items) (Method) (Unit) (Result)

No.1

— 2% (Monobromobiphenyl) mg/kg 5 n.d.
—R¥K (Dibromobiphenyl) mg/kg 5 n.d.
=R (Tribromobiphenyl) mg/kg 5 n.d.
IREE (Tetrabromobiphenyl) mg/kg 5 n.d.
HIREEK (Pentabromobiphenyl) mg/kg 5 n.d.
7NREEZR (Hexabromobiphenyl) mg/kg 5 n.d.
LREK (Heptabromobiphenyl) mg/kg 5 n.d.
JUREER (Octabromobiphenyl) mg/kg 5 n.d.

R (Nonabromobiphenyl) mg/kg 5 n.d.

3B RS ;

;iiﬁ;'}ecabmmb'phe”y') S2IEC 62321-6: 2015 - Mm@/ EmEs 09091 O nd.
IR 4BF (Sum of PBBs) . ) mg/kg - n.d.
— . #r = (With reference to IEC 62321-6: 2015,

JREEAES (Monobromodiphenyl ether) analysis was performed by GC/MS.) mg/kg 5 n.d.
_RECKEE (Dibromodiphenyl ether) mg/kg 5 n.d.
=)REKEE (Tribromodiphenyl ether) mg/kg 5 n.d.
TR B E (Tetrabromodiphenyl ether) mg/kg 5 n.d.
TUREEREE (Pentabromodiphenyl ether) mg/kg 5 n.d.
7NRECKEE (Hexabromodiphenyl ether) mg/kg 5 n.d.
IR KB (Heptabromodiphenyl ether) mg/kg 5 n.d.
JUSECKEE (Octabromodiphenyl ether) mg/kg 5 n.d.
TLREEBE (Nonabromodiphenyl ether) mg/kg 5 n.d.

R EE (Decabromodiphenyl ether) mg/kg 5 n.d.
ZIRBEA AR (Sum of PBDEs) mg/kg - n.d.
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it EEREKRMHABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)
EEBREEF(EL)BRAS (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)
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4 of 15

EMBEERNKM TERMUEELTE (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN

CITY TAIWAN R. O. C)

AHERUMERERSRR TERIBER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-

SU, CHINA)

el - OTERE - B8 - R - KERBENEESER - 2R A (THE SOUTH HANGZHOU ROAD AND THE
EAST JIANSHE ROAD - ECONOMIC DEVELOPMENTZONE SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE

- P,R - CHINA)
AHER A7 B MDL HER
(Test Items) (Method) (Unit) (Result)
No.1
#R _EFEL T K EPEs (BBP) (Butyl benzyl mg/kg 50 n.d.
phthalate (BBP)) (CAS No.: 85-68-7)
#K R T fis (DBP) (Dibutyl mg/kg 50 n.d.
phthalate (DBP)) (CAS No.: 84-74-2)
R _Bi_(2-2E 2 E)Bs (DEHP) (Di- mg/kg 50 n.d.
(2-ethylhexyl) phthalate (DEHP)) (CAS
No.:117-81-7)
#K R 5T Bs (DIBP) (Diisobutyl mg/kg 50 n.d.
phthalate (DIBP)) (CAS No.: 84-69-5)
AN — EARR B ZXAE I
”ﬁfﬁt@igff Hacﬂ?\r) Fgg;%ie%l SEIEC 62321-8: 2017 - DniiE /e | Y9 | 20 | nd
phthalate (DIDP)) (CAS No: 26761-40- 1, With reference to IEC 62321-8: 2017,
0,68515-49-1) analysis was performed by GC/MS.)
A PP Z T (DINP) (Diisononyl mg/kg 50 n.d.
phthalate (DINP)) (CAS No.: 28553-12-
0, 68515-48-0)
#K R IF=f5 (DNOP) (Di-n-octyl mg/kg 50 n.d.
phthalate (DNOP)) (CAS No.: 117-84-0)
K _EABL — IF /X Es (DNPP) (Di-n- mg/kg 50 n.d.
pentyl phthalate (DNPP)) (CAS No.:
131-18-0)
#K AR — IF B (DNHP) (Di-n-hexyl mg/kg 50 n.d.
phthalate (DNHP)) (CAS No.: 84-75-3)
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it EEREKRMHABRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBREEF(EL)BRAS (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

BHEFuatt (1K) BRAS (TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)

HEHBER MM T EERMNIUEELSE (NO. 1, YOU 4TH ROAD, YOUTH INDUSTRIAL DISTRICT, YANG-MEI, TAO-YUAN
CITY, TAIWAN R. O. C)

AHERUMERERSRR TERIBER (GUO-ZE ROAD, KUNJIA HI-TECH INDUSTRIAL PARK, KUN-SHAN, JIANG-
SU, CHINA)

el - OTERE - B8 - R - KERBENEESER - 2R A (THE SOUTH HANGZHOU ROAD AND THE
EAST JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE
- P,R - CHINA)

RAHIER A A& Bl MDL | #R
(Test Items) (Method) (Unit) (Result)
No.1

SNRET_BMAMBEEZZEHMAINMNER [£%EIEC 62321-9: 2021 - UsBEMNE/EZES | mg/kg 20 n.d.
#)(HBCDD) (a- HBCDD, B- HBCDD, y- |47 = (With reference to IEC 62321-9: 2021,
HBCDD) (Hexabromocyclododecane  [analysis was performed by GC/MS.)
(HBCDD) and all major
diastereoisomers identified (a- HBCDD,
B- HBCDD, y- HBCDD)) (CAS No.:
25637-99-4, 3194-55-6 (134237-51-7,
134237-50-6, 134237-52-8))

& (F) (Fluorine (F)) (CAS No.: 14762-94- mg/kg 50 n.d.
8)
& (CD) (Chlorine (Cl)) (CAS No.: 22537- mg/kg 50 n.d.

15-1) £%BS EN 14582: 2016 - DIBtFENTEDHT -

(With reference to BS EN 14582: 2016, analysis

NE| ; . -
2 (Br) (Bromine (Br)) (CAS No.: 10097 was performed by IC.)

32-2)

mg/kg 50 n.d.

1 () (lodine (1)) (CAS No.: 14362-44-8) mg/kg 50 n.d.

EEFECERE X EEELE (PFOS and its
salts) (CAS No.: 1763-23-1 and its salts)

2ECEN/TS 15968: 2010 - L@ emEs | "k | 001 | nd

EDH - (With reference to CEN/TS 15968:
2010, analysis was performed by LC/MS/MS.)

2 HE ¥ KEESE (PFOA and its salts)
(CAS No.: 335-67-1 and its salts)

mg/kg | 0.01 n.d.

B& ¥ (Polyvinyl chloride) (PVC) £EZASTM E1252: 2021 « DUB I EEIRAT IMNME *x - Negative
EEMIEEIED T o (With reference to ASTM
E1252: 2021, analysis was performed by FT-IR
and Flame Test.)
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it =EERER KM BRAS (TAI-TECH ADVANCED ELECTRONICS CO., LTD.)

EEBREEF(EL)BRAS (TAI-TECH ADVANCED ELECTRONICS (KUN-SHAN) CO. LTD.)

BHEFuatt (1K) BRAS (TAIPAQ ELECTRONICS (SI-HONG) CO., LTD.)
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el - OTERE - B8 - R - KERBENEESER - 2R A (THE SOUTH HANGZHOU ROAD AND THE
EAST JIANSHE ROAD - ECONOMIC DEVELOPMENT ZONE - SIHONG COUNTY - SUQIANCITY - JIANGSU PROVINCE
- P,R - CHINA)

AHIEE AR AZE ==Ky} MDL BHR
(Test Items) (Method) (Unit) (Result)
No.1
# (Sb) (Antimony (Sb)) (CAS No.: 7440- mg/kg 2 n.d.
36-0) ” .
- - £EUS EPA 3052: 1996 + DU FERR S EIR 25
gi_(g‘)s) (Arsenic (As)) (CAS No.: 7440- &R DT o (With reference to US EPA 3052: mg/kg 2 nd.
1 lysi f ICP-OES.
% (Be) (Beryllium (Be)) (CAS No. 7440~ | -0 analysis was performed by ICP-OES) mg/kg | 2 nd.
41-7)

fEiE(Note) :
1. mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm
. MDL = Method Detection Limit (755518 RIfR R (&)
. n.d. = Not Detected (>k#t) ; /NIAMDL / Less than MDL
"-" = Not Regulated (f&#R1&E)
. **= Qualitative analysis (No Unit) 77 (FREE A1)
. Negative = Undetectable &4 (GR1&EHI2); Positive = Detectable &4 (E&812!)
. ERFERER REBREZEYE (PFOS and its salts including) :
CAS No.: 1763-23-1, 2795-39-3, 29457-72-5, 29081-56-9, 70225-14-8, 56773-42-3, 251099-16-8, 307-35-7,
91036-71-4, 4021-47-0 and others.
8. ZHRFMAHBEHEGZEYE (PFOA and its salts including) :
CAS No.: 335-67-1, 335-95-5, 2395-00-8, 335-93-3, 335-66-0, 3825-26-1 and others.
9. EmAVAIRZENRBBEAZKESHGE - HEPHESAHERANKEPERNE—MENZE -
The sample(s) was/were analyzed on behalf of the applicant as mixing sample in one testing. The above
result(s) was/were only given as the informality value.

No U A wN
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RIBLUNRORIZE Z 51 - o

E2BREE / Analytical flow chart of heavy metal

=2 3R
TEBA

B2 o (NEERAIETTARRSN )

These samples were dissolved totally by pre-conditioning method according to below flow chart.

( Cr®* test

method excluded )

BI& - & m / Cutting ~ Preparation

v

AR m@mESE / Sample measurement
|

NEEE Cr(VI)

8 Pb/# Cd/& Hg
\4

PGSR R BR R/ B AR E T RLOH A%

v
| 2%/Metal

JF& & / Non-metal

Acid digestion with microwave / hot plate ABS /PC/PVC | FLititi 5/ Others v
* 3 7KZEEN / Boiling
%’é?lﬁf{?@ﬁb/ {;}:50~160°C'F water extraction
B/ Fi i Dissolving by ’H1E / Digesting
48 / Filtration ultrasonication at 150~160°C +
| v v REBBIEER /
v v eCra TR ke / Cool, filter digestate
o - R R JH1E / Digesting at Separating to get th h filt
78 / Solution 5%78 / Residue 60"%b ) aqueous phase rougn titer
ultrasonication *

v |

Analysis was performed by ICP-OES

1) ERERDE / Alkali f ¥ Dué\jéd@%:ﬁﬁéi/
) ERERLZE / Alkali fusion | N . | Add diphenyl-
#5% pH / pH adjustment ;
2) EERARE / HCl to dissolve pH/ p¢ ! carckj)ea\fgljce)g%rec:tlor
l MAREEEE / Add diphenyl- +
v carbazide for color development DSOS -T] B 3 e
PR BB S ER B R/ v % SRR RE

540 nm BIIRULE /

[==ENN

PUIMNE-TI R JeeE & - EREmA

Measure the
absorbance at
540 nm by UV-Vis
spectrophotometer

RTE 540 nm HWIRWE /
Measure the absorbance at
540 nm by UV-Vis
spectrophotometer
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LR/ Z R AR 2 TRIEE / Analytical flow chart - PBBs/PBDEs

YRR TER / First testing process
EEZMEIRIZR / Optional screen process  s=ssssm:
#t2fF / Confirmation process -

¥ mAlEE / Sample pretreatment
v

YIEF M1/ Screen analysis

llIllllIllIllllIllIlrllllllllllllllllllll
v

¥ mZEE / Sample extraction
R ZEHUE / Soxhlet method

1
v

RV AR/ T T
Concentrate/Dilute extracted solution

1
v

FERUEBIR / Filter

1
v

RAMETELRE / GC/MS

3K
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o EBE 2477 #2E / Analytical flow chart - Phthalate

[z 75 3%/Test method: IEC 62321-8]

HmAlEE/ D% /
Sample pretreatment/separation

!

ol THF TSk A A2 25BN /
Sample dissolved/extracted by THF

!

ERRHE /
Dilute extracted solution
SREEERES T /
Analysis was performed by GC/MS
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NERT R 2REE / Analytical flow chart - HBCDD

EmAIEE /Sample pretreatment
#m#EEL / Sample extraction

EAUR BN/ /
Concentrate/Dilute extracted solution

|
ZEEGRIBIR / Filter
!

SRR ENT/ERE &I /
Analysis was performed by GC/MS

!
(4% /Data
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BHESRER / Analytical flow chart - Halogen

SmEIEE/ D% /
Sample pretreatment / Separation

v
NERNBRBNARBESR /
Weighting and putting sample in cell

v

WA Sz 58/ IR UL /
Oxygen bomb combustion / Absorption

WEZETEEE /
Dilution to fixed volume

v
VBt FREFEDT /
Analysis was performed by IC
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2RICEYM(E2ERFR/Z2RFRER/HAERECESYES) 2 iRER / Analytical flow
chart — PFAS (including PFOA/PFOS/its related compound, etc.)

=

% mAlEE / Sample pretreatment

BERZEVAZE /
Sample extraction by ultrasonic extraction

EHRE B /
Concentrate/Dilute extracted solution

v

MR BN/ BB R BT SRS & Sl S L&D
#7/Analysis was perf_ocr/m'vcleé:l/b SGC/MS or LC/MS or

v

(¥ /Data
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BROHEMEAESTRIEE / Analysis flow chart - PVC

¥ mAlEIE / Sample pre-treatment

'

YA Al / Flame test

'

#INKEED AT / Sample analyzed by FTIR

!

C-CIERE /
Check wave-number of C-Cl bonding

!

(¥ /Data
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TR REEE)SREE / Analytical flow chart of elements (Heavy metal included)

RBUTHREB 2R  Bmex2ai -
These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ £%75)%/Reference method : US EPA 3051A - US EPA 3052]

BY# -~ #Etxm / Cutting ~ Preparation

!

AR REE / Sample measurement

R

y
THEE /B Re/ S A BRI RUBBE /
Microwave digestion with HNOs/HCI/HF

'

BJE / Filtration

v

v 558 / Residue
7R / Solution

1) m@ErRwE / Alkali fusion
2) EmEARR / HC to dissolve

v
PIRERE 5 BIR BT /RE B AT /
Analysis was performed by ICP-OES

* US EPA 3051A 7ERaAME®BE / US EPA 3051A method does not add HF.
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*RRAPWARRER - IRASERER 2 m/80 1. *
(The tested sample / part is marked by an arrow if it's shown on the photo.)
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ANOTHER SIDE

** I E4E (End of Report) **

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. 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. Unless otherwise
stated the results shown in this test report refer only to the sample(s) tested.
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