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ISSUE Date: June 29, 2012

oy Techtronic Industries (Dongguan) Co.,Ltd

— Certificate of UN Compliance

T1I-designed Li-ion battery products have been found to comply with the United Nations
(UN) Recommendations on the Transport of Dangerous Goods (Manual of Tests and Criteria,
5th Edition, Section 38.3: Lithium batteries)

Part Number | Eqguivalent Li Rated Capacity

Content

N
Ay
1Y

VBO155 130203001 2.25¢g

Al test records are maintained and on file at TTI Corporate Headquariers.

Sincerely,
Te‘:ﬁtmnf IT?(‘“ s (Dongguan) Co., Ltd. No. 1, Chuangke Road, Houjie Town
7
N

)7 J % Industrial Park, Houjie Town, Dongguan,
86-769-82728689 Tel

Guangdong Province, China
\
Zhang Guo Feng, Regulatory Manager 86-769-82723009 Fax
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Liid Reg&Lab Test Record

UN Lithium Battery Transport Testing for Techtronic Industries Co. Ltd.
No. 1, Chuangke Road, Houjie Town Industrial Park, Houjie Town, Dongguan,
Guangdong Province, China

The following product(s) have been evaluated and tested to ensure compliance with the Fifth Revised Edition of the UN Manual
of Tests and Criteria, Sec 38.3, Lithium Batteries. The test result listed here relate only to the actual products listed below.

Product Description: Battery Pack, Lithium-lon, 18 V, 1.5 Ak, Samsung INR 18650-15M

Part Number: 130233001

Company Name: Techironic Industries (Dongguan) Ce Ltd

Company Address: No. 1, Chuangke Road, Houjie Town Industrial Park, Houjie Town, Dongguan, Guangdong Province, China

Characterization of Product per the Referenced Standard

Cell Primary Large Prismatic (applies to cells only)
x Battery X Secondary X Small Non-Prismatic {applies to cells only}
) Tests Conducted
X T1 Alfitude: Simulation x T5 External Short Cirguit
X T2 Thermal Test T6 Impact (Cells only)
X T3 Vibration x T7 Cvercharge
X T4 Shock T8 Forced Discharge (Cefls only)
rovals

Successfully passed above tests as described in the UN manuat of tests and criteria, part lll, sub-section 38.3(5th Edition)

Tested By: \m Han  Sur? Reviewed By: (K24 3&\\
Printed Name: Alleen Sun Printed Name: Terry Li v
Date: 2012-06-29 Date: 2012-06-29
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77 Reg&Lab Test Record

Report of UN Lithium Battery Transport Testing

TT! Model Number: 130203001 Test Requistion Number: R12354EA
Customer Number: vB0155 Date Start: 2012-05-29
Battery Cell Type: INR 18650-15M Date Finish: 2012-06-15
Battery Pack Capacity: 1.5 Ah Operator: Aileen Sun

Recommendations on the Transport of Dangerous goods, Manual of Tests and Criteria Amendments to the Fifth
Revised Edition Section 38.3 lithium Batteries

Sample Preparation/Labeling:

8 each, first cycle; End on fully Charged states: 1C-1, 1C-2, 1C-3, 1C-4, 1C-5, 1C-6, 1C-7, 1C-8;

8 each, fifty cycles: End on fully Charged states: 50C-1, 50C-2, 50C-3, 50C-4, 50C-5, 50C-6, 50C-7, 50C-8.

Note: The discharge current shall not less than 1C in all the cycies.

Sample Received Date: 2012-05-25

Chemistry: Lithium-lon
Nominal Voltage: Wwy
Sample Status as Received:
Number | Mass{g) | Voltage(v)
1C-1 450.91 20.09
1C-2 451.53 20.09
1C-3 451.02 20.09
1C4 450.63 20.09
5001 450.51 20.14
50C-2 450.38 20.13
50C-3 451.92 20.14
50C-4 451.68 20.13
Test equipment:
Inst. 1D No. Namg
RE291 True Rms Multimeter
RE267 Electron Scale
RE266 Vacuum Chamber
RE236 Stopwatches
RE264 Temp./Humidity
RE265 Chamber
Acceleration shock test
RE256 systern
RED28 Thermometer
REQ46 Qven
IEU31-026 DC power supply

Tested By:

Milean Sun

Printed Name:  Aileen Sun

Date: 2012-06-29

Reviewed By
Printed Name: Temy Li

Date:

Terry”

v
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Reg&Lab Test Record

TTl Model Number. 130203001 Test Requistion Number: R12354EA
Customer Number: VBO155 Date Start: 2012-05-29
Battery Cell Type: INR 18650-15M Date Finish: 2012-05-2¢9
Battery Pack Capacity: 1.5 Ah Operator: Aileen Sun

1.Test procedure

Test- T.1 Altitude Simulation

Test cells and batteries shall be stored at a pressure of 11,6 kPa or less for at keast six hours at ambient temperature(20£5 °C).

2 Requirement

Cells and batteries meet this requirerment if there is no mass loss, no leakage, no venting, no disassembly, no rupture and no fire and if the open circuit
voltage of each test cell or battery after testing is notless than 80% of its voltage immediately prior to this procedure.The requirement relating to voltage is not
applicable to test cells and batteries at fully discharged states,

Samples required:

Sample
Jm%ﬂmﬁ: frstcycla charge | fllycydeschamge | o n (Mmin=01%) Mass of Battery/Cell _maﬁﬂwﬂﬂwé
Quantity 4 4 M<1g 0.5%
1g<M=<5g 0.2%
M>=5¢g 0.1%
Before Test After Test Mass Loss(g) | Mass Loss(%)
Samples | mase(g) |vottage(v)| mass(g) |voltage(vy| (M1-M2) {M1-M2YM1 [ Vimin (80%V1) | vZ2>Vmin ? Verdict
M1 v M2 V2 ML ML
1C-1 450.91 20.09 450.84 20.09 0.07 0.016% 18.08 Yes PASS
1C-2 451.53 20.09 451.45 20.09 0.08 0.018% 18.08 Yes PASS
1C-3 451.02 20.09 450.95 20.09 0.07 0.016% 18.08 Yes PASS
1G4 450.63 20.09 450.55 20.09 0.08 0.018% 18.08 Yes PASS
50C-1 £50.51 20.14 450.44 2013 0.07 0.016% 1813 Yes PASS
50C-2 450.38 2013 450,31 2013 0.07 0.016% 1812 Yes PASS
50C-3 451.92 20.14 451.86 204 0.06 0.013% 1813 Yes PASS
50C-4 451,68 2013 451.62 20.12 0.06 0.013% 1812 Yes PASS
Summary of Results:Tested samples were compliant to referenced standard. There was no mass loss (outside of permissible tolerances), leakage, venting,
disassembly, rupture or fire.Additionally, for those units that were not fully discharged, the open circuit voltage after testing was not less than 90% of the pre-
test value. Or non-compliances noted.

Reviewed By:

T~

Test equipment: RE267, RE291, RE266, RE236

Date: 3 3 \c\lw\ Ow

UN Tramsport Testing(2010-R1)
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Reg&Lab Test Record

TTI Model Number: 130203001 Test Requistion Number; R12354EA

Custemer Number: VBO155 Date Start: 2012-05-30

Battery Cell Type: INR 18650-15M Date Finish: 2012-06-05

Battery Pack Capacity: 1.5 Ah Operaftor: Aileen Sun
Test- T.2 Thermal Test

1.Test procedure
752 °C B-hrs, transitions 30 min max, -40+2 *C 6-hrs, repeat 10X, store 24-hrs before evaluation

2.Requirement

Cells and batteries meet this requirement if there is no mass loss, ne leakage, no venting, no disassembly, no rupture and no fire and if the open circuit voltage
of each test cell or batlery afer testing is not less than 90% of its vottage immediately prios 10 this procedure.The requirement refating to voltage is not
applicable to test cells and batteries at fully discharged states.

Samples required:

Sample
Preparaion| firsteycle  charge fifty cycles charge Mass loss<Mmin Mass of Battery/Cell _ Mass loss
' : limitation{Mmin})
{Labeling {Mmin=0.1%)
Quantity 4 4 M<1g 0.5%
1g<M<5g 0.2%
M>=5g 0.1%
Before Test After Test Mass Loss(g) | Mass Loss(%)
Samples | nass(g) | voltage(v) | mass(@) | voltage(y) | (M1-M2) | (M1-M2YM1 | Vmin(90%V1) | V2>Vanin ? Verdict
M1 Vi M2 V2 ML ML
1C-1 450.84 18.69 450.63 18.56 0.21 0.047% 16.82 Yes PASS
1C-2 451.45 18.73 451.25 18.59 0.20 0.044% 16.86 Yes PASS
1C-3 450.95 i8.69 450.72 18.58 0.23 0.051% 16.82 Yes PASS
1C-4 450.55 18.68 450.31 18.57 0.24 0.053% 16.81 Yes PASS
500C-1 450.44 20.13 450.10 19.896 0.34 0.075% 18.12 Yes PASS
50C-2 450,31 20,13 450.02 19.24 0.29 0.064% 18.12 Yes PASS
500-3 451.86 20,14 451.56 19.95 0.30 0.066% i8.13 Yes PASS
50C4 451.62 20.12 451.31 19.94 0.31 0.069% 18.11 Yes PASS
Summary of Results:Tested samples were compliant to referenced standard.There was no mass less {outside of permissible tolerances), leakage, venting,
disassembly, rupture or fire. Additionally, for those units that were not fully discharged, the open circuit voltage afer testing was not Iess than 90% of the pre-
test value. Or nun-compliances noted.

Reviewed By: Date: 1O 2T .N\ QN

ey~

Test equipment;

[4

RE291, RE267, RE264, RE236

UN Tramsport Testling(2010-R1)
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Reg&Lab Test Record

1.Test procedure

TT1 Model Number; 130203001 Test Requistion Number: R12354EA

Customer Number: VBOD155 Date Start: 2012-06-06

Battery Cell Type: INR 18650-15M Date Finish: 2012-06-08

Battery Pack Capacity: 1.5 Ah Cperator: Aileen Sun
Test- T.3 Vibration

Bidirectional Logarithmic Sine Sweep, 7-200-7 Mz in 15 min; Control at 1G (7-18 Hz}, 1.6mm (18-50 Hz), 8G (50-200 Hz). Repeat 12 cycles for a total of 3 hrs for

each of three planas.

2.Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no disassembly, no rupture and no fire and if the open circuit voltage

of each test cell or battery after testing is not less than 90% of its voitage immediately prior to this procedure. The requirement relating to voltage is not applicable
{0 test cells and batteries at fully discharged states,

Samples required:

Sample Mass loss
Preparation| first cycle charge fifty cycles charge Mass lass<Mmin Mass of Battery/Cell Lo .
) limitation{Mmin)
fLabeling (Mmin=0.1%)
Quantity 4 4 M<1ig 0.5%
1g<M<5g 0.2%
M>»>=5g 0.1%
Befora Test After Test Mass Loss{g) | Mass Loss(%)
Samples | mase() | voltage(v) | mass(g) | voltage(v) | (M1-M2) (M1-M2)/ME | Vmin (90%V1) | v2>Vmin 7 Verdict
M1 V1 M2 V2 ML ML
1C1 450.63 19.91 450.38 19.91 0.25 0.055% 17.82 Yes PASS
1C-2 451.25 19.89 450.99 19.9 0.26 0.058% 17.80 Yes PASS
1C-3 450.72 19.88 450.64 19.9 0.08 0.018% 17.89 Yes PASS
1C-4 450,31 19.91 450.06 199 0.25 0.056% 17.92 Yes PASS
50C-1 450.10 19.96 450.13 19.97 -0.03 -0.007% 17.96 Yes PASS
50C-2 450,02 19.94 450.06 19.92 -0.04 -0.009% 17.95 Yes PASS
50C-3 451.56 19.95 451.62 19.94 -0.06 -0.013% 17.96 Yes PASS
50C-4 451.31 19.94 451.38 19.82 -0.07 -0.016% 17.95 Yes PASS
Summary of Results:Tested samples were compliant to referenced standard.There was no mass loss {outside of permissible tolerances), leakage, venting,
disassembly, rupture or fire.Additionally, for those units that were not fully discharged, the open circuit voltage after testing was not kess than 90% of the pre-test
value. Or nen-compliances noted. .

Reviewed By:

Ty

Test equipment:

RE291, RE236

Date: \_.\pwl\w\\d M\ a

UN Tramspori Testing(2010-R1}
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Reg&Lab Test Record

TTI Model Number; 130203001 Test Requistion Numbar: R12354EA

Customer Number: VBO155 Date Start: 2012-06-09

Battery Cell Type: INR 18650-16M Date Finish: 2012-06-09

Battery Pack Capacity: 1.5 Ah Operator: Aileen Sun
Test- T.4 Shock

1.Test procedure
Hali-Sine, 150G, 6 ms, 3 shocks in 6 mutually perpendicular axis for a total of 18 shocks,

2.Requirement

Cells and batteries meat this requirement if there is no mass loss, ne leakage, no venting, no disassembly, no rupture and no fire and If the apen circuit
voltage of each test cell or batlery after testing is not less than 90% of its voltage immediately prior to this procedure. The requirement relating to voltage is
not applicable to test cells and batteries at fully discharged states.

Samples required:

Sample
Preparation| firstcycle charge fifty cycles charge Mass loss<Mmin Mass of Battery/Cell . z 8ss _omm.
. limitation{Mmin}
/Labeling {Mmin=0.1%}
Quantity 4 4 M<1g 0.5%
1g<M<5g 0.2%
. M>=5g 0.1%
Before Test After Test Mass Loss(g) |Mass Loss(%)
Samples mass(g) | valtage(v) | massig) | vottage(v) (M1-M2) (M1-M2YM1 { Vmin (80%V1) V2>Vmin ? Verdict
M1 V1 M2 V2 ML ML
1C-1 450.28 19.81 450,30 19.9 0.08 0.018% 17.92 Yes PASS
1C-2 450.99 19.9 450.83 19.89 0.16 0.035% 17.91 Yes PASS
1C-3 450.64 19.8 450.58 19.88 0.06 0.013% 17.91 Yes PASS
1C-4 450.068 19.9 450.02 19.89 0.04 0.009% 17.91 Yes PASS
50C-1 450.13 19.87 450,08 19.96 0.05 0.011% 17.97 Yes PASS
50C-2 450.06 19.92 448,93 19.93 0.13 0.029% 17.93 Yes PASS
50C-3 451.82 19.94 451.56 19.85 0.06 0.013% 17.95 Yes PASS
50C-4 451.38 19.92 451.27 19.93 011 0.024% 17.93 Yes PASS
Summary of Results:Tested samples were compliant to referenced standard.There was no mass loss (outside of permissible tolerances), leakage, venting,
disassembly, rupture or fire.Additionally, for those units that were not fully discharged, the open circuit voltage afler testing was not less than 90% of the pre-
test value. Or non-compliances noted.

Reviewed By: \ﬂ S«(x\ Date: W72~ O ﬂ\\ 0

Test equipment; RE256, RE291, RE236

page(6)of(8)
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-+ Reg&Lab Test Record

b .-

TTI Model Number: 130203001 Test Requistion Number: R12354EA
Customer Number; VBO155 Date Start: 2012-08-11
Battery Cell Type: INR 18650-15M Date Finish: 2012-06-11
Battery Pack Capacity: 1.5 Ah Operator: Aileen Sun

1.Test procedure
Thermally stabilized to external case temp of 55+/-2°C; 0.1 ohm short applied and held for at least 1 hr after external case temp returns fo 55+/-
2°C; observed for additicnal 6 hrs.

2.Requirement

Samples required:

Test- T.5 External Short Circuit

Cells and batteries meet this requirement if their external temprature does not exceed 170°C and there is no disassembly, no rupture and no fire
within six hours of this test,

Sample
Preparation|[ fisteyclke charge fifty cycles charge
ILabeling
Quantity 4 4
Before Test After Test Max any disassembly or
Samples mass(g) | voltage(v) | masstg) { voltage(v} | te _._.__umqu.a (°C) Observed fire Nn_ummqmq within Verdict
M1 Vi M2 v2 six hours?
1G-1 NIA NIA N/A N/A 552 Ok No PASS
1C-2 NIA N/A NIA NiA 55.1 Ok No PASS
1C-3 NIA NIA NIA N/A 551 Ok No PASS
1C-4 NIA N/A MNIA NIA 55.1 Ok No PASS
50C-1  |N/A NIA N/A N/A 55.2 Ok No PASS
50C-2  |N/A N/A N/A NIA 653 Ok No PASS
50C-3  |N/A N/A N/A N/A 55.1 Ok No PASS
50C-4 |N/A N/A N/A NIA 55.2 Ok No PASS
Summary of Results:Tested samples were compliant to referenced standard. The external temperature did not exceed 170 °C and there was
no disassembly and no fire within six hours of the tesl. Or non-compliances noted.

Reviewed By:

Test equipment:

Tawy” pate! AN ATE]8 L

RE28,RE047,RE236

UN Tramspori Testing{(2010-R1)
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i Reg&Lab Test Record

s,

TTI Model Number: 130203001 Test Requistion Number: R12354EA
Customer Number: VBO155 Date Start: 2012-06-04 '
Battery Cell Type: INR. 18650-15M Date Finish: 2012-06-18
Battery Pack Capacity: 1.5 Ah Qperator: Alleen Sun
Test- T.7 Overcharge

1.Test procedure

The charge current shall be twice the manufacturer's recommended maximum continuous charge current. The minimum voltage of the test shall
be as follows:(a) when the manufacturer's recommended charge voltage is not more than 18V, the minimum voltage of the test shall be the lesser
of two times the maximum charge voltage of the battery or 22V; {b}) when the manufacturer's recommended charge voltage is more than 18V, the
minimum voltage of the test shall be 1.2times the maximum charge voltage.

Tests are to be conducted at ambient temperature, The duration of the test shall be 24 hours.

2.Requirement

Rechargeable batteries meet this requirement if there is no disassembly and no fire within seven days of the test.

Samples required;

Sample
Preparation| firstcycle charga fifty cycles charge
/Labeling
Number 4 4
Before Test After Test Mass Loss(%) any disassembly or
Samples | o ass(g) | voltage(v) | mass(g) | voltage(v) (M1-M2)/M1 Observed fire within 7days of Verdict
M1 Vi M2 vz the test?
1C-5 ! f ! i i ok No PASS
1C-6 ! ! / / / ok No PASS
1C-7 i ! ! i { ok No PASS
1C-8 ! ! ! / / ok No PASS
50C-5 i ! ! / / ok No PASS
50C-8 ! ! 1 ! / ok No PASS
50C-7 ! ! ! 7 / ok No PASS
50C-8 ! ! 1 ! / ok No PASS
Summary of Results:Tested samples were compliant to referenced standard. No disassembly and no fire within seven days of the test. Or non-
compliances noted.

Reviewed By: A LYy Date: N\ ¥ .v\w ~ol

Test equipment: RE236 + RE262 + RE263
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