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1 71z B. General information

% # Name
B
Applicant
M4k Address
4 % Name
i 3& B L1
Manufacturer
it Address
HiE
Phone number
M 4k Website
otk Name | T RH BRI AR 7

M 2 g F Shenzhen Tiansu Calibration and Testing Co., Ltd.

Testing

laboratory 4 Address FBITERREZRAFEE L AE2 514, 44

B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China

GRS RemEn Tl oA S
Sample name | Polymer Lithium ion Cell Sample model GX 450909
Ll B TEM B AT
o /
Classification Li-ion Battery Trade mark
B AE i R K F R
Ratings 3.7V/30mAR/0.111Wh Shape of sample | Approximate Cuboid

AR 4 BrAE (R FfAEFMY (F7H) 38.3%
Test standard | UN "Manual of Tests and Criteria" ST/SG/AC.10/11/Rev.7/Subsection 38.3

% % H M3 E A 2023.01.14 to
Date of issue 2023.02.02 Test date 2023.02.01

= Auk F B ip1b43

Tested by Reviewed by
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B e it B B X Sample description

L
Cell
35
Model GX 450909
— b
ﬁ%%& 37V
Nominal voltage
PREE
Rated capacity 30mAh
KR BE ey
Limited charge voltage ’
&b EE
Cut-off voltage 3.0v
PRV 75 B LU,
Standard charge current 6mA
RV K B R U,
Standard discharge current 6mA
= %3 b
ﬁ?ﬁ%%ﬁ%%//m 30mA
Max continuous charge current
TR RS LR
. . 30mA
Max continuous discharge current
.RﬂL. 8.93*8.78*4.45(mm)
Dimension
=2E
Weight 0.69

e

Test conclusion:

submitted samples are tested according to UN "Manual of Tests and
Criteria" ST/SG/AC.10/11/Rev.7/Subsection 38.3. The test results comply with the relevant requirements of the standard.

BT A -
Revision note :
N/A
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MR E Test summary

] MR T E Sample No. it
Clause Test item HRRE Conclusion
, SR
TA1 & £ #L Altitude simulation A
Pass
T2 & & R % Thermal test
Pass
T3 &k 341 Vibration CO1#-C10#
Pass
it
T4 & Shock o
Pass
o - T
T5 ShE643 ¥ External short circuit
Pass
T.6 # & /% /£ Impact/Crush C11#-C20# Pass
e o A
T7 it & 7 # Overcharge VA
it
T8 % %3 % Forced Discharge C214-C40# i:s
1t %A Notes:
h B — N7 2 H 5 A 7 Bk A B G
CO14-CO5# KA jﬁﬁk%ﬂﬁﬂlmiﬁ%% B EL
Cells at first cycle in fully charged states
] b < z = A7 ‘~/7§\ 3
COBH-C 10 # 25 KT RIAHE 4T RRASH R
Cells after 25 cycles ending in fully charged states
CA14-C15# K% — A Fe kB B JE 50%1% 3T A A A B R A B B
Cells at first cycle at 50% of the design rated capacity
CABH-C204 H 25 Fo o B 50% AT HUAN A R AR Eb
Cells after 25 cycle at 50% of the design rated capacity
h B — N7 2 H 5 A B R S B Y
Co1-C30% AR AR A MR B
Cells at first cycle in fully discharged states
o A7 2 HE 5 52 A B Bk S B Y
C314-C40# A 25 7k L B B UG T A TR AS B L

Cells after 25 cycles ending in fully discharged states

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China

Web: www.tiansu.org

E-mail: tsjc@tiansu.org

Tel: 0755-89457984




Report No.: TSZ22120306-P06-R01

Page 5/ 15 Pages

# 5% B F Photos

09 46
oL S8 28 B B
0 ° 4.6 6

L 3K
¢

) 0€ 0¢C Ol

Photo 2 ®.i#% & Back view of Cell

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
Web: www.tiansu.org E-mail: tsjc@tiansu.org Tel: 0755-89457984




Report No.: TSZ22120306-P06-R01

Page 6/ 15 Pages

WA F Test procedure

/INE o, B L A SO TR T B AT IR T E T5, X2 T6 Fo T8 AL F /A A i B 38 o o it 3R LAt 2L

Procedure
Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be conducted
using not otherwise tested cells or batteries.

RERKKB T 5
REHL= (M1i—M2) /M1X100%
AP M ERRWHAE, Mo ZRREWRE. WRERATBL TRAFEME, BN “TREHRK” .
In order to quantify the mass loss, the following procedure is provided.
mass loss= (M1—Mz2) /M1X100%
Where M: is the mass before the test and M2 is the mass after the test, when mass loss does not exceed
the values in Table below, it shall be considered as “no mass loss” .

B EMEATE M FRERKRE
Mass M of cell or battery Mass lost limited
M<1g 0.5%
1g<M=<75g 0.2%
M>75g 0.1%

TA: BE#AH: Altitude simulation

RIS L B N AR ) S TR T 1.6 Tiaf iR (20+£5) C T HKED 6 /NEt,

WRLER. LHA. TRE. THRERLEK, FESMAREMR b ERREHNITEEET/NTEAE#TX
—iRIe R B E ey 90%, HifE AR AR —FEK, HFAEENERNER T %2 BRI 5 i i fo i i 4 .

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient temperature
(20 £5°C).

Cells and batteries meet this requirement if there is 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 voltage immediately prior
to this procedure. The requirement relating to voltage is not applicable to test cells and batteries at fully discharged
states.

T.2: EEWR: Thermal test

I A N A RIEE ST T222) CHAMTHEHRED 6 Ao, BEFERREES TA0L2CHAH TR
KED 6 /M. FAMRARIEEZ BNR AR ERY 30 24, WEFELZH#T, FER10K, BEEHMFRRE]
e IR E (204£5) 'C THMK 24 NoF, T AR B ibfrm i, £F THomRRIEENREEDEY 12 Nt

wRESRF. LHA. LRE. THRAFLTEX, FHEMR OB EBAERE EHNFERETNTHE#RITX
—iRIR R E R 90%, HAMFTE AR A X — B R, FABENERTER T 743 B A I i Ao s i

Test cells and batteries are to be stored for at least six hours at a test temperature equal to 72 + 2 °C, followed by
storage for at least six hours at a test temperature equal to - 40 + 2 °C. The maximum time interval between test
temperature extremes is 30 minutes. This procedure is to be repeated until 10 total cycles are complete, after which all
test cells and batteries are to be stored for 24 hours at ambient temperature (20 £ 5 °C). For large cells and batteries the
duration of exposure to the test temperature extremes should be at least 12 hours.

Cells and batteries meet this requirement if there is 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 voltage immediately prior
to this procedure. The requirement relating to voltage is not applicable to test cells and batteries at fully discharged
states.
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T.3: #Kk3h: Vibration

B A RE TRAN T, ERERETRER MRV URTREAZERS . RANREZETY, FHAEX
HEN T #% 2 200 %, BEE 7 HE, BEAN 1S 04, X—RATEAN A EHEEWNEMLZETLNEG - T HE
AT 12K, REHR 3 NE, HF—MRAFTHL AN EmEEL,

EHEATELRE, TERETR 12 TR EMF A (AN B ), foxf 12 TRRE AR (KA -
H2H) RLA BT A

e F N A T AT, RF 1N R AWmEE, AEMFAE 18 ##Z. REHIREARFEE 0.8 2K (B
s 1.6 Z2K), HEMWAEEE KA MEE LT 8 gnFAEL N 50 #%) . KR AWEERFFE 8 gn HEHMEH weE 200
k.

AR EMA: N7 HEITE, REFE1 gn WRAWEE, BEMELE 18 #H%. AEKRBRFTE 0.8 ZX (B RHE
1.6 Z2XK), HHMMEABNRAMEEILS 2 gn GREAN 25 #%) . HRAWMEERIFA 2 gn AR EHE m 2| 200 #
%

wmRRRFRRRELER. LHA. THE. THATLTEX, FEFN M RREMREMEES AZEELETM L
By ge Jo 5L RPN AR W T B R AN TR AT X — R B w] B JE B 90%, HE A e 2B B 4 A A B K. A X B E B B oK1 3E A
T 5 A A AR A B IR B v i A E AL

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in such a
manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a logarithmic sweep
between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be repeated 12 times for a total of 3
hours for each of three mutually perpendicular mounting positions of the cell. One of the directions of vibration must be
perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12 kg (cells
and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak acceleration of
8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the frequency is increased to 200
Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The amplitude is
then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak acceleration of 2 gn occurs
(approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the frequency is increased to 200 Hz.

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no fire
during the test and after the test and if the open circuit voltage of each test cell or battery directly after testing in its third
perpendicular mounting position 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.

T.4. ¥H: Shock

W e A REXREEEREN L, XIRXEFF I ARE AN A LK.

BEANEMMNEZRAMEE 150 gn FfoF Re&at ] 6 ZEV W ERErH. £, ABEMALZ R AMEE 50 gn
o fkok F LR ] 11 2D B ERBE A E.

G EMAEZHEREFEHRAMEETRTEMAN T E. N EMA R RorRHFERE 6 2, AZ & Ak
gt E 11 2P, UTAXATIHESENRKRERAIMEE,

BN MM ATE N EAEENERIEBALRTUHER T HEX Z R &, BEEAR T HEZ Z R &,
REZZ 18 kAt &,

WRLBR. THA. LA, THRATRK, H#EEMRE Rt et H K5 5T 8 i JE AN T A #AT —
I H] B EHY 90%, HEmAEMANFERX —BR, FARENERTEAT T2 RS R et md.

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will support all
mounting surfaces of each test battery.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6 milliseconds.
Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn and pulse duration of
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Web: www.tiansu.org E-mail: tsjc@tiansu.org Tel: 0755-89457984




Report No.: TSZ22120306-P06-R01

Page 8/ 15 Pages

WA F Test procedure

11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the battery.
The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries. The formulas below
are provided to calculate the appropriate minimum peak accelerations.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the negative
direction in each of three mutually perpendicular mounting positions of the cell or battery for a total of 18 shocks.

Battery Minimum peak acceleration Pulse duration

150 g, or result of formula

Small batteries Acceleration (g,) = (100850) 6 ms

mass*

whichever is smaller

50 g, or result of formula

11 ms

Large batteries Acceleration (g,) = (30000)

mass*

whichever is smaller

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no fire
during the test and after the test and if the open circuit voltage of each test cell or battery directly after testing in its third
perpendicular mounting position is not less than 90% of its voltage immediately prior to this procedure.

T.5: 4 ¥4 External short circuit

TR s A, NAnR— BB, ENA RN ENIEEREHANAREIRE (5714) C. XREEH
KA BT et B R AN AR R, AT X AN RS B R A DR R FiT R . A TR BEAT X AP IR A, /N B et e N A e
WA FERPBEED 6 N, KA@M/ N EpERFERENED 12 Nof, 45, BlSBEBEANE (5714) C
FUTEZ RS EE/NT 0.1 RO AR & 4.

WA B A A TR BB (57 +4) CRRHEE D 1 Net, S AR B g LT A TR B g A
RPN EN RS RAEH 02 —HRFERTZEE, EBRMEENBRNEENEDAHEY THRRE.,

RS TIRESELT0C, FEHARRI B P ARG 6 N AT, TR, TRK, BifsmdlFe4

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous stabilized
temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size and design of the cell or
battery and should be assessed and documented. If this assessment is not feasible, the exposure time shall be at least 6
hours for small cells and small batteries, and 12 hours for large cells and large batteries. Then the cell or battery at 57 +
4 °C shall be subjected to one short circuit condition with a total external resistance of less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case temperature has
returned to (57+4) °C, or in the case of the large batteries, has decreased by half of the maximum temperature increase
observed during the test and remains below that value.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

Cells and batteries meet this requirement if their external temperature does not exceed 170 °C and there is no
disassembly, no rupture and no fire during the test and within six hours after the test.

T.6: #¥ F7/#F £ Impact / Crush

EHEHTEZRT/NT 18.0 ZXwWE A B ) Impact (applicable to cylindrical cells not less than 18.0 mm in
diameter:

REEMB T GFEMKETERENET L. — R 316 BAGMEEEIERE R, WEHRF 15.8 X £0.1 2 X,
KEEL6EXR, RBMERKBHRAT, RoFzKkF., ¥—39.1FTw+0.1TRNEEN61£2.5 EXTALERRNE
Pk XA, EA—ANJLPFRAEEN. NEREEUARINEENER T E W UES, ZEREREREATI REE

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
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BEARFXELTE 9 EET,

BXEEHRANE, AN PEET P SEREAFF ONER 158 ZXL0 1 ZEXTHRANIPMEL, F—1
HREZ—KESE,

The test sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm + 0.1 mm diameter, at least
6 cm long, or the longest dimension of the cell, whichever is greater, Type 316 stainless steel bar is to be placed across the
centre of the sample. A 9.1 kg + 0.1kg mass is to be dropped from a height of 61 + 2.5 cm at the intersection of the bar and
sample in a controlled manner using a near frictionless, vertical sliding track or channel with minimal drag on the falling
mass. The vertical track or channel used to guide the falling mass shall be oriented 90 degrees from the horizontal
supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm * 0.1 mm diameter curved surface lying across the centre of the test sample. Each sample
is to be subjected to only a single impact.

FEGERTHEER, 8%, W /dndfH2/NT 18.0 Z k8 [E A H & it) Crush (applicable to prismatic, pouch,
coin/button cells and cylindrical cells less than 18.0 mm in diameter):

Wk T E RN FEZEGFE, FEAEZSHMA, EF - Er S LWEERAN 1.5 EX/P. $rEFE
#AT, BEHAUT=MELZ—:

(a) #Aney /1 B3 13 T4 +0. 78 T4 ¥i;

Plim: F—AEEER 32 Z KW ETUR A, BERETNE L2 17 ktE,

(b) mipyEETEED 100 ZHK; =

(o) mHE ik R 46 B #9 50%K LA L.

—BERERAEA., BETHE 100 ZERHIES, KBEMEWEDKEFER 50%, BRI MERED .

R A TV B 4R 3 vt B A o 5T B — T P o AL /B T et A P A R T A o B Y R R A N BN )

EARERAR TR ARG ERE. RN EENE 6 /N, KB EAZ RS X R e e TR
HBAT.

A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a speed of
approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of the three options below
is reached.

(a) The applied force reaches 13 kN + 0.78 kN;

Example: The force shall be applied by a hydraulic ram with a 32 mm diameter piston until a pressure of 17 MPa is
reached on the hydraulic ram.

(b) The voltage of the cell drops by at least 100 mV; or

(c) The cell is deformed by 50 % or more of its original thickness

Once the maximum pressure has been obtained, the voltage drops by 100 mV or more, or the cell is deformed by at
least 50 % of its original thickness, the pressure shall be released.

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall be crushed
by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied perpendicular to the
longitudinal axis.

Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed for a further 6
h. The test shall be conducted using test cells or component cells that have not previously been subjected to other tests.

RS TIBESRETAT0C, HEERRIBF FIRRE 6 Nt N LMK, THE, TRK, @i b il 46 KT

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and there is no
disassembly and no fire during the test and within six hours after this test.

T7: % 7% ®%.: Overcharge

FREERLAEFETFRNHRARELBREREAE. AR RN NEELT:

(a) #lEBmANNABEESTAT 18 het, RBRWRINEENZEMATAREBEENFAFR 22 RAL FHBRN#.

(b) #lEBHANNREEEAT 18 RET, REWRNEELARATEEERN 1.2 .

R BLAE ISR IR E T3 AT HATIRIR By B 8] L 24 /NS

TrEEaAnERRREFRRARE 7 RATMRE, TEK, HFEATEXK,

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
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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 18 V, the minimum voltage of the test shall
be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) when the manufacturer's recommended charge voltage is more than 18 V, the minimum voltage of the test shall be
1.2 times the maximum charge voltage.

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

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

T8: &% ®.:Forced discharge

BEABBNEARBE TS 12REARNEREFAEREERETHETS TN R ALEERGE 4 TRAME.

He2E Y A /N U B WP R SR e W B B, T A e R B LU . AT B W AT BRI L, AR ] (VD E)
RS T HAUE BB IR AT RR B (LK) .

R AR R R 5 7 RALMER, TRX, BFeATEX,

Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12V D.C. power supply at
an initial current equal to the maximum discharge current specified by the manufacturer.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size and rating in
series with the test cell. Each cell shall be forced discharged for a time interval (in hours) equal to its rated capacity divided
by the initial test current (in ampere).

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test and within
seven days after the test.

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
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38.3.41 | T1: & EHEHL: Altitude simulation P
N MK #r Before test Wik 5 After Test BB % F4mE e
Sumbo No, | FFEFEM | ABmE | fAREM | FEeE | Masslos | Residul OOV | JEEEE
Mass Voltage Mass Voltage (%) %)

Cl# 0.600g 4.18V 0.599g 4.17V 0.17 99.76 (0]
C2# 0.597g 4,18V 0.596g 4.17V 0.17 99.76 (0]
C3# 0.598g 4.18V 0.597g 4.18V 0.17 100.00 (0]
Ca# 0.598g 4.18V 0.597g 4.16V 0.17 99.52 (0]
C5# 0.598g 4.18V 0.598g 4.17V 0.00 99.76 (0]
Co# 0.600g 4,18V 0.600g 4,17V 0.00 99.76 (0]
C7# 0.599¢g 4,18V 0.598¢g 4.18V 0.17 100.00 (0]
C8# 0.597g 4.18V 0.5969 417V 0.17 99.76 (0]
Co# 0.597¢g 4.17V 0.597¢g 4,17V 0.00 100.00 (0]
Ccl0# 0.598¢g 4,18V 0.598¢g 4.16V 0.00 99.52 (0]

Hfrhm: MRER “O” REAZZMXL ST, LHA. THE. THE. TLEK.
Supplements: Test result "O" decides that the test no leakage, no venting, no disassembly, no rupture, no fire.

38.3.4.2 | T2: imENiX: Thermal test P
ML B Before test MR B After Test FEF L FlhwmE
HARS WaemEM | AB®E | HEREM | FEmE | Mass loss | Residual OCV | MHEE
Sample No. Test result
Mass Voltage Mass Voltage (%) (%)
Cl# 0.5999 4.17V 0.5999 4,10V 0.00 98.32 (0]
C2# 0.5969g 4.17V 0.5969 4.12V 0.00 98.80 (0]
C3# 0.597g 4.18V 0.5969 4.12V 0.17 98.56 (0]
Ca# 0.597g 4.16V 0.597g 4.12V 0.00 99.04 (0]
C5# 0.598g 4.17V 0.598g 4.12V 0.00 98.80 (0]
C6# 0.600g 4.17V 0.600g 4.10V 0.00 98.32 (0]
C7# 0.598¢g 4.18V 0.597g 4,13V 0.17 98.80 (0]
C8# 0.5969 4.17V 0.5969 4,10V 0.00 98.32 (0]
Co# 0.597g 4.17V 0.595g 4,10V 0.34 98.32 (0]
clo# 0.598¢g 4.16V 0.597g 4,10V 0.17 98.56 (0]

Htah . WKER “O” REHAZZMKLS R, THI. THEK. THR. TRK.

Supplements: Test result "O" decides that the test no leakage, no venting, no disassembly, no rupture, no fire.
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38.3.4.3 | T.3: #kz}: Vibration P
R 3 ik . GasE | amen
RS Before test After Test Mass loss | Residual OCV g Te/si
Sample No. | 2 57 g %\F/%EEE‘ HEREM | JTERE ) (%) result
Mass oltage Mass Voltage

Ci# 0.599¢g 4.10V 0.598¢g 4.10V 0.17 100.00 O
C2# 0.5969 4.12Vv 0.5969 4.09V 0.00 99.27 O
C3# 0.5969 4.12v 0.595g 411V 0.17 99.76 0]
Ca# 0.597¢g 4.12Vv 0.597¢g 4.11V 0.00 99.76 O
C5# 0.598¢g 4.12Vv 0.597¢g 4.10V 0.17 99.51 O
Ce# 0.600g 4.10V 0.599g 4.08V 0.17 99.51 0]
C7# 0.597¢g 4.13V 0.596¢9 4.11V 0.17 99.52 0]
cs# 0.596¢9 4.10V 0.596¢9 4.07V 0.00 99.27 O
Co# 0.595g 4.10V 0.594g 4.08V 0.17 99.51 0]
Clo# 0.597¢ 4.10v 0.5969 4.08V 0.17 99.51 0]

HAprhm: WRER “O” REARZIMXLE R/, THA. MK, THE. TLEK.
Supplements: Test result "O" decides that the test no leakage, no venting, no disassembly, no rupture, no fire.

38.3.44 | T4: »&: Shock P
M A Mk 5 e R
e Before test After Test nE M ﬂf Ve Mk 28 R
’ Mass loss | Residual OCV Test
Sample No. | o &M | FHEE | HEFEM | FHBEE @) ®) result
Mass Voltage Mass Voltage 0

Cil# 0.598g 4.10V 0.597g 4.08V 0.17 99.51 (0]
C2# 0.5969 4.09Vv 0.595g 4.08V 0.17 99.76 (6]
C3# 0.595¢g 4.11V 0.594g 4.10V 0.17 99.76 (6]
Ca# 0.597g 4.11V 0.5969 4.11V 0.17 100.00 (6]
ChH# 0.597g 4.10V 0.5969 4.08V 0.17 99.51 (e}
Coe# 0.599g 4.08V 0.598g 4.06V 0.17 99.51 (0]
C7# 0.5969g 4,11V 0.5969 4.11V 0.00 100.00 (0]
C8# 0.5969g 4.07V 0.5969 4.06V 0.00 99.75 (0]
Co# 0.594g 4.08Vv 0.594¢g 4.06V 0.00 99.51 (0]
C10# 0.5969g 4.08V 0.595g 4.06V 0.17 99.51 (0]

Hfrh e MRER “O” REARZMAL BT, THA. LK. THRE. TLK.
Supplements: Test result "O" decides that the test no leakage, no venting, no disassembly, no rupture, no fire.
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38.3.4.5 | T.5: /¥4 % : External short circuit P
R A HERE RS ERE Test result
Sample No. Max external temperature (°C) IR 25 &
Cl# 101.0 (0]
C2# 118.0 (0]
C3# 103.5 (0]
Ca# 108.8 (0]
C5# 111.6 (0]
C6# 115.6 (0]
C7# 119.2 (0]
C8# 105.9 (0]
Co# 112.4 (0]
Ccl0# 101.2 (0]

HEtah g WKER “O” REHAZZMRLTMHIK, THER, TRK.

Supplements: Test result "O" decides that the test no disassembly, no rupture, no fire.

38.3.4.6 | T.6:3r/& Crush P
A i R R e A Mk 4
Sample No. Max external temperature (°C) Test result
Cl1# 24.4 (0]
C12# 24.1 (0]
C13# 24.3 (0]
Cl4# 234 (0]
C15# 24.3 (0]
Cl16# 24.6 (0]
C17# 23.1 (0]
C18# 24.4 (0]
C19# 24.8 (0]
C20# 24.3 (0]

Hpuabz: MWRER “O” REARZMKXLTHE, THER, TR

Supplements: Test result "O" decides that the test no disassembly, no fire.
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38.3.4.7 | T7: L 7 =.:Overcharge N/A
B RRe Mk R G Mk R
Sample No. Test result Sample No. Test result
_ N/A - N/A
- N/A — N/A
- N/A — N/A
- N/A — N/A
HAAh: —

Supplements : —

38.3.4.8 | T8: &l #:Forced discharge P
BB M R G TR M 2 &
Sample No. Test result Sample No. Test result

c21# (0] C31# (0]
C22# (0] C32# 0]
C23# (0] C33# 0]
C24# (0] C34# (0]
C25# (0] C35# 0]
C26# (0] C36# 0]
C27# (0] C37# (0]
C28# (0] C38# 0]
C29# (0] C39# 0]
C30# (0] C40# (0]

HAA T MRER “O” REAZZMNRALMEE, LK.
Supplements : Test result "O" decides that the test no disassembly, no fire.
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7 G
STATEMENTS

1. ARfE e I AL ETE AR .

The test report is invalid without the official stamp of Tiansu.

2. RELFESF, TUNARINKHA T ERMEAF RS HEHERRE L FH S ZH
This report shall not be copied partly without the written approval of Shenzhen Tiansu
Calibration and Testing Co., Ltd.

3. AMELHEN. FEARARMAZL T

This report is invalid without the signature of the approver, reviewer, and tester.

4. RhEsik, A4, EA. B, Wk, SOUEAERY R ERNRE B T
The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.

5. AMENREZELHFEH K,

The test report is valid for the tested samples only.

6. )‘\1&%{‘:/ jFEZLF{U/uquﬂ‘LFJ/\%E/an 4‘7&%515@ ﬁ%r J\J"lo
Product information and customer information provided by the applicant, we are not
responsible for its authenticity.

7. MRlREERFN, ETREABRSEZHETERA @RI EALREY.

Objections to the test report must be submitted to Tiansu within 15 days.

—— End of report —

Address: B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
Web: www.tiansu.org E-mail: tsjc@tiansu.org Tel: 0755-89457984
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Model
BE
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RERS
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EXZHH
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. Sample Description ik

Name of
Sample

Hem B

Li-ion Polymer Battery

EETREYHED

402030

Manufacturer s
name

HIE R BR

Manufacturer s|.

Address
1l 155 P b ik

Manufacturer s
Contact
Telephone

HIERERR
i

Trade Mark
R

Shape
AR

Prismatic

1RHER

Size R~
(LxWxT)

(32.4X12.0X

6.1)mm

Nominal
Voltage

FRERHE

Rated
Capacity

ERE

185mAh
0.68Wh

Charge Voltage
FHRBE

4.2V

Nominal Charge
Current

FRERTERAT

Maximum
Charge
Current

BRAFEHEATR

End of Charge
Current

ERFTHAR

Discharge
Cut-off Voltage
BRI EE

Nominal
Discharge
Current

FRERTS R R

Maximum
Discharge
Current

BRHEATR

Cell Model
Hiis

Cell Nominal
Voltage

FE iR AR LR

402030

Cell Rated
Capacity

RitHEs R

185mAh

Cells Number

Mt &8

Sample
Receiving
Date

HmiEl B

2023. 03. 05

Testing Date
i B &

2023. 03. 05

2023. 03. 08

Il. Test Standard #&M#rA

UN "Manual of Tests and Criteria" ST/SG/AC.10/11/Rev.7/Subsection 38.3.
BEE GREfmEFMm) (8B 7hM) 3831,

ll. TestItem iXIRH

Report No. #R&4%E: TCT210105B127-2
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T.1. XAltitude simulation = E4& T.5. [XExternal short circuit #MER%E 8%

T.2. XThermal test ;R2ERIE T.6. [lmpact/ XCrush $#Ef/HfE
T.3. XVibration #x3 T.7. XOvercharge iZ7EH
T.4. [XShock M T.8. [XForced discharge 3&#IHIFE

IV. Test Method and Requirement Uli® 77 5 F1 23K

T.1. Altitude simulation & E##l
Purpose BH
This test simulates air transport under low-pressure conditions.
AR EUERERE THZIE,
Test procedure X2 FF

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (20 £ 5 °C).

RIAMFRMANEENETFTHMET 11.6 TIHFIIFERE (2015 °C) THEHRED 6 /I,
Requirement E3X

Cells and batteries meet this requirement if there is 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
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

MRLER. THS. TREAE. THREMLEX, FESMLEAMSBEBATEREENARBERNF
HEH#HTX—IREATRERN 90%, BitfRBHENFEX—Ek, ARAENERTERTFEEMBRRKENK
AN,

T.2. Thermal test ;2 EiRIE
Purpose BHJ

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted
using rapid and extreme temperature changes.

AR R FI R AN ZE T E SN EIRER, KRR AREFRIGRE T LT,
Test procedure iR iZFF

Test Cells and batteries are to be stored for at least six hours at a test temperature equal to 72 £ 2 °C,
followed by storage for at least six hours at a test temperature equal to —40 + 2 °C. The maximum time
interval between test temperature extremes is 30 minutes. This procedure is to be repeated until 10 total
cycles are complete, after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20 £ 5 °C). For large cells and batteries the duration of exposure to the test temperature
extremes should be at least 12 hours.

RGEmMBMANEEREEESET 7212 (HRETERED 6 A, BERBEREEEST -40
+ 2 CHERGTERED 6 B, BAMMRIRREEEZEMRAMEERA 30 28, LEFESHIT, i
TR 10 X, BEEAARIEAMMEBAERRREE (2015 CO)THFM 24 NBf, XFXREAMFIBEMEA,
FETRHRIGRERBTEZ DA 12

Requirement E3k

Cells and batteries meet this requirement if there is 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

voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

MELER. LHS. ZEF. THEMLEN, FEEMIKREDRBBAEREEHFRBERNF
HAEHTX—IRNEATRER 90%, BiFfIRBANMFEX—EK, FXERENERTERTFEEHAKTR
IS AN 4,

T.3. Vibration #73h

Purpose BHY

Report No. &% S: TCT210105B127-2 Page 30f 18 £ 3 71 18 ;T
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This test simulates vibration during transport.
ARG B RS T 72 YR BN
Test procedure X2 FF

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells
in such a manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be
repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions of the cell.
One of the directions of vibration must be perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12
kg (cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached.
The amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the
frequency is increased to 200 Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 2 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

RmANE A ZE TRV FEE, BEEEREREERBEEH AR ERERIRS. RIINZIEZR
o, MESAERREM 7 #iZEB] 200 #H2k, BEIE 7 #Hik, BEAN 15 9. X—IRIIERTAN=AEHEEN
RitZEAUNE—AMEEHRT 12X, SHE£AN 3 MF., ER—NMRIIFRELASiHEER.

EX#HX TR, MERERE 12 FRMEMINEMARBI/NEEMA), F3 12 FEREXE
it £H (KB B4R ) ML B BT A

TERANBI R I 7 FREETFR, REE 1 gn IRAKINEE, EEISREILER 18 #i%. RRFIRIERE
£ 0.8 ZR(EW 1.6 XK), FIEMMEERRAMEREIEE] 8 gn(SAFEL A 50 #f2k). HRAMEERIFE 8
gn BEESAEENE] 200 2L,

XIREEMA: M7 BEFE, FEF1gn RKINEE, HEISNERIAE 18 #Hik, RRHFIRIEREFE 0.8
ER(EMZ 1.6 BXK), FEMMEER R AIEEIXE 2 gn(RERAA 25 #2%). EERAMEEREE 29n B
B$RERIBANE] 200 #HZE.

Requirement ZE3k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test and if the open circuit voltage of each test cell or battery directly
after testing in its third perpendicular mounting position 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.

WRREPIHIXEELER. THS. ERE THAEMLTEN, FESMILAMNRBAEE=1F
BREAMEMRE RIS FEEESNFEHITX—IRIATRERN 90%, BB BAENFERE
K, BXRAEMNERFERTREMBRSHIKEEBMBBA,

T.4. Shock HF

Purpose BHJ

This test assesses the robustness of cells and batteries against cumulative shocks.
ARG T ff FR it AN R it 4B 3 R R R AT AR

Test procedure MiXEF

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will
support all mounting surfaces of each test battery.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the
battery. The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

Report No. #f&4S: TCT210105B127-2 Page 4 of 18 4 Ti 18 |
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Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the
negative direction in each of three mutually perpendicular mounting positions of the cell or battery for a total of
18 shocks.

R mAEMAREE T REEEREN L, XRZEESMAERBANRELEE.

BMEBREZ HAMEE 150 gn FRKRFEFEERTE 6 EF R EZKME. FiZ, REBBREZRKM
ERFE 50 gn FARKIMEFFEEATE 11 Z2RAIF EZ R AT,

BRBMEZHEZEPENRAINEEZBUR FRMANRE, NEBMANKPFERE 6 28, X
B AR SR E 11 28, UTARXATFHESENRKRESKNEE,

B RBSAMANE=ANEREENRESBRNAREAMNERAREZ=ZRPE, BEEARARE
ZZ=xmiE, BHEF 18 KNiE.

The formulas below are provided to calculate the appropriate minimum peak accelerations.
UTAXAFHESENRERERKINEE,
Battery Minimum peak acceleration Pulse duration

it 4H RIRRE R AN E Fik i7 55 452 B (18]

150 g, or result of formula

Small batteries ) {f1o0850
JNEYES St 28 Acceleration(g,) _*u! (—]

“ IMage = J

whichever is smaller

50 g, or result of formula

Large batteries 3 0000)

+ BB b 2R Acceleration(g,) :{ { peep——

whichever is smaller

* Mass is expressed in kilograms.
RERTRERT
Requirement ZE3k

Cells and batteries meet this requirement if there is 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
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

MREER. THS. T, THENLEXN, FESMIKEBBSBEBAEEREFHFEBERNF
EAEH#TX—IREFHRER 90%, HBMBHANFEX—EK, EXHEENERFMERTFEERERESNIR
IS ER b FNER St 2H
T.5. External short circuit JMEB5E

Purpose BHY

This test simulates an external short circuit.
ARG UM AR FT BR

Test procedure it 2 FF

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size
and design of the cell or battery and should be assessed and documented. If this assessment is not feasible,
the exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and
large batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total
external resistance of less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case
temperature has returned to 57 £ 4 °C, or in the case of the large batteries, has decreased by half of the
maximum temperature increase observed during the test and remains below that value.

Report No. &% S: TCT210105B127-2 Page 50f 18 % 5 713t 18 ;T
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The short circuit and cooling down phases shall be conducted at least at ambient temperature.

MFAFRBEnESEME, NiNE—ERAEREE, EMANNENENRERRHSNRERE 57+4°C, X
ER BB A I R BUR T L it B R it 4B A K/ DRIIR T, 3 F X AN FR GRS B Rz I LU RIS R, 1 TTiE i T X AT,
M/ NEVER AN/ N BY B B R R BT BN ZE D 6 /BT, KBV KRB AN RERENED 12 M. R)E,
MBS RMANE 57 +4 CRETEZEIEMENF 0.1 BRIBRIEMEEMN. X—EIRFEM AR EtA
SNEIREEER| 57 + 4 CIRUEZED 1 Bf, SEXBEBBANERTIINRERERBERIEPAMZHHRS
BFHIEE — 02— HFRFEFZEE

HRFPEEMERANEEN Z VHEE TIMNRIRE.

Requirement &3k

Cells and batteries meet this requirement if their external temperature does not exceed 170 °C and there
is no disassembly, no rupture and no fire during the test and within six hours after the test.

MPHIFREFBE 170°C, HEAEREIEPRIRNGF 6 NITHLBRIE. THE, TEX, BitFlRt
HRIFFEARIE K,

T.6. Impact / Crush & /HFE

Purpose B

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.

AR5 B3R 38 AR T BT TR 55 R REIE A PN ER AR BR RO AL I AR AR

Test procedure —Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

MXEF EE (ERATEETRNMTF 18.0 EXMEHRAR)

The test sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm + 0.1mm
diameter, at least 6 cm long, or the longest dimension of the cell, whichever is greater, Type 316 stainless
steel bar is to be placed across the centre of the sample. A 9.1 kg + 0.1 kg mass is to be dropped from a
height of 61 £ 2.5 cm at the intersection of the bar and sample in a controlled manner using a near frictionless,

vertical sliding track or channel with minimal drag on the falling mass. The vertical track or Channel used to
guide the falling mass shall be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to
the longitudinal axis of the 15.8 mm £ 0.1mm diameter curved surface lying across the centre of the test
sample. Each sample is to be subjected to only a single impact.

MR B T RBMETIELBHNERE L, —1R 316 BRFRNEERERERO, NEERF 158 EXE
0.1 ZX, KEZED6EXK, SBRBRKIKARYT, MZEZKE. §—HR 9.1 FxE£01 TEAEEM 6125
ERSLEKERWEFIRERRL, ERA—NLFRAEERN. WEAEERNR/DHEENESEEMNAE
Hl, EEMENEERTSISEENSKEXERTZ 90 EET.

EZEGRNRGE, AR5 FERERITHSEREREPONER 158201 EXTHRAMMAHER,
- REZ—RET.

Test procedure —Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)

WREEF - B E (ERATEER. &K ETH/ANEBNER/NTF 18.0 EXMELRER)
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a

speed of approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of
the three options below is reached.

(a) The applied force reaches 13 kN + 0.78 kN;
(b) The voltage of the cell drops by at least 100 mV; or
(c) The cell is deformed by 50% or more of its original thickness.

Once the maximum pressure has been obtained, the voltage drops by 100 mV or more, or the cell is
deformed by at least 50% of its original thickness, the pressure shall be released.

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall
be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed
for a further 6 h. The test shall be conducted using test cells or component cells that have not previously been
subjected to other tests.

Report No. &% S: TCT210105B127-2 Page 6 of 18 ££ 6 713t 18 TT
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FHRBRTTHRBRERNTEZEFE, FEAEZRHMK, EE—MEMISLAEREXAH 1.5 EXR/
FEHEZHT, EIHAUT=ZMERZ—:

(a)fEMNB I 21EE) 13 F48 +0.78 T4,

(b)RMBABRETHEZD 100 2K,

()Rt TILRIRIEER 50%8 I L.

—BiXZRXEN. BETH 100 ERBEEL, SBRBATEEDVEREERN 50%, BEIRBEREN.

B SRBRtNAREN—mEE. AfN/EMERENAEFERmEE. BEREBNNSINHE
BEHAEEE.

MRS TR R MR ERE, ERSESENE 6 A, R38N R Z Bk EE E iR
Rt B T it T

Requirement E3k

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C
and there is no disassembly and no fire during the test and within six hours after this test.

MRSNFREFRBI 170 °C, FEEREIRFRIRER 6 NRATBEE. THA, KX, BibFRH
AT S ABENR,

T.7. Overcharge iT%H

Purpose HHJ

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to withstand
an overcharge condition.

AR B8 1T s 7Y F5 7 A FL St 40 B AT 5 7t R 8h — RSt RSt 4B R B2 1 Fe FRLK O A A
Test procedure MRXTZFF

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 18 V, the minimum voltage
of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) When the manufacturer's recommended charge voltage is more than 18 V, the minimum voltage of

the test shall be 1.2 times the maximum charge voltage.

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

FRHBRLAEFEREZNNEXFETHARMNAE. REMNS/NEENT:
qjﬁq;@?ﬂ%%ﬁ@i}‘lﬁ‘]?ﬁ%%&Xﬁ? 18 KBf, UMK/ EENEBEBARATEBENREN 22 KFHE

v Szl AY °

b)FIEFRINERAEAT 18 KK, KBNS/ RENZRAFTARERN 1.2 &,

I R ARSI T k1T, HETIRIGRORTIEIRL S 24 /INR,

Requirement Ek

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

sRAMAFERRKEEEPIIKER 7 RATHE. TEK, EFEERIEN,

T.8. Forced discharge 3]

Purpose BHJ

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge
condition.

AR I8 1T {7k J5 Rt B, 7T R Rl 5t 7 5 0 s A FRUIR O RO
Test procedure it 2 FF

Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12 V D.C.
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size
and rating in series with the test cell. Each cell shall be forced discharged for a time interval (in hours) equal to
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its rated capacity divided by the initial test current (in ampere).

%ﬁ/\%”ﬂlf?’"ﬂ‘\ BREETS 12 AERBRBERBKEECHEARSE THIERAEHNRAMEBRRESE TES
m o

BESA/NEEEMBEATSIKEAMERK, TESHEENMBER. e RBHETEGME,
T ERL B (8] (/N B B2 S F H B E A 2 BR AHTIR IR I8 LR (R ).

Requirement E3k

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test
and within seven days after the test.

EE S A AR R R AR 7 RATRE, TRA, DESARER.
V. General terms and definitions —ARKiES5ENX

Table 38.3.1: Mass loss limit
#*< 38.3.1: REMKIRE

Mass M of cell or battery Mass loss limit

Rt B ARE M FRERKIRE
M<1g 0.5%
1g < M <75g 0.2%
M > 75g 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1 - M;)/M4 x 100
REHRENELE TRAUTANITE:
REWREK(%) = (M- Mp)/M; x 100
Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed
the values in Table 38.3.1, it shall be considered as "no mass loss".

XA M1 Z2IREATHRE, M2 2XBEHRE. MRREBRATBITR 38.3.1 ITIHIE MRS K
REHK" .

Leakage means the visible escape of electrolyte or other material from a cell or battery or the loss of
material (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table 38.3.1.

SRERAUEIMNEBRSEEMYRMRBSEBATRFL, SEESHRBATHYRGE (FEE
RitshsE. MIZEE. SRE) | REHRKBER 38.3.1 FFIHHIE.

Venting means the release of excessive internal pressure from a cell or battery in a manner intended by
design to preclude rupture or disassembly.

HSEREREITAXBENE S ANANBEISHES, PHIEERRE AR,

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a
wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

R IR HES B R Rt B R i A EER 2 BRI R F I AR Rt B AR ith 25 cm LRV M T (B
0.25 mm HI%k$RLE, MIBZEBEKRG6 £7 FI[L) .

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

W IR M AR MR R E 5| 2R R it A R B it B SN RIS, ER N EY R ESES, B E RS,

Fire means that flames are emitted from the test cell or battery.

AR e AR N EE .

VI. Main Test Apparatus ¥ Zi# {58
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RERS

Serial No.

Name of Equipment

RERR

Model
=

Calibration Date
/Due Date
BAEBR/ZIAHE

Low Altitude Simulation
Tester

RES=HEBIRETE

GX-3020-Z

2022.04. 15

2022.04. 14

Vertical Shock Test
Instrument

sEHMHRES

2022.04. 15

2022.04. 14

Vibration test instrument

Rk e

ES-3-150

2022.04. 15

2022.04. 14

Battery Test System
R I R 4t

CTS 20V/10A

2022.04. 15

2022.04. 14

Crush Test Instrument
iRIE B B b B R IR IR A

BE-6045T

2022.04. 15

2022.04. 14

Battery Short Circuit Tester
Rt 28 B IR R AL

GX-6055-B

2022.04. 15

2022.04. 14

Electronic Balance
RS

PTT-A+300

2022.04. 15

2022.04. 14

Data Collector

HiERER

34970A

2022.04. 15

2022.04. 14

DC POWER
BHiiR

PSW 80-27

2022.04. 15

2022.04. 14

Battery Impact Tester

At i IR B AL

BE-5066

2022.04. 15

2022.04. 14

Digital Multimeter
HFFRAR

2022. 09. 03

2022. 09. 02

Programmable high & low
temperature test chamber

AREXBREREN

GX-3000-150

2022. 09. 03

2022. 09. 02

V. Test Data fliX#iE
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T.1. Altitude simulation = EEHEHl

Test Pre-test iXIGH] | After test iRIEfE

sample Mass loss Change
status | NO- | Mass | Voltage | Mass | Voltage EERL ratio Status

e | GBS = - = - &
MR HE & WS | RE | BE nE | RE (%) HLELE(%) i
LN (9) (V) (9) (V)
1# 3.692 419 3.692 4.19 0.00 100.0 Pass &1&
first cycle,
fully 2# 3.721 418 3.721 417 0.00 99.8 Pass &

C*‘S?;?:d 3# | 3614 | 419 | 3613 | 4.19 0.03 100.0 | Pass &%

BHRER | a# 3.641 4.18 3.641 4.18 0.00 100.0 Pass &1&
HEIRES
5¢ 3.689 417 3.689 417 0.00 100.0 Pass &1&
25th 61 3.656 4.18 3.655 4.18 0.03 100.0 Pass &#&
CfVCH'e’ 7# 3.664 419 3.664 4.19 0.00 100.0 Pass &1&
ully
charged 8# 3.683 4.18 3.683 417 0.00 99.8 Pass &1&
state
o5 WiEHR | 3.687 4.19 3.687 4.19 0.00 100.0 Pass &1&

WK | 10 | 3.715 4.19 3.715 4.19 0.00 100.0 Pass &%

Notes i¥¥: Ambient temperature ¥ iERE: 24.3 °C,
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

ratio is not less than 90 %. MiXfE, HREERK. THS. THEF. THEMELE N, BEESDF 90 %,

T.2. Thermal test & iR LE

Test Pre-test iX3EHT | After test iXI8 /5

sample Mass loss | Change
status No. Mass | Voltage | Mass | Voltage EEBIRE ratio Status

~ s L = = ” = gﬂ:
TR AF S| RE AR nE= AR (%) FLEEE(%) =R
A7 (9) (V) (9) V)
1# 3.692 4.19 3.691 4.14 0.03 98.8 Pass &§1&
first cycle,
fully 2# 3.721 4.17 3.720 413 0.03 99.0 Pass &1&

Ch:t‘;?:d 3% | 3613 | 419 | 3612 | 415 0.03 99.0 Pass &1#&

BHREIR | 4# 3.641 418 3.640 4.15 0.03 99.3 Pass &1&
IR

5# 3.689 417 3.688 413 0.03 99.0 Pass &1&

25th 61 3.655 418 3.654 4.15 0.03 99.3 Pass &#&

nyC”'e’ 7# 3.664 4.19 3.663 4.14 0.03 98.8 Pass &1&
ully

charged 8# 3.683 417 3.682 4.13 0.03 99.0 Pass §1&

state
o5 wiEER | 3.687 419 3.686 414 0.03 98.8 Pass &1&

HEIRES | 10 | 3.715 419 3.714 4.15 0.03 99.0 Pass &#&

Notes i*%: Ambient temperature ¥EiEE: 24.1 °C,
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

ratio is not less than 90 %. MiXfE, HmELiERK. THR. TR, THEMLE N, BELET/DTF 90 %,
T.3. Vibration #&z}
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Test
sample
status
R4

:
RS

No.
e

Pre-test if 3% Al

After test iRIE 5

Mass

=
NE

@)

Voltage
AE
V)

Mass

=
RNE

(9

Voltage
RE
V)

Mass loss
REHK
(%)

Change
ratio

FLEEE(%)

Status
Z5

first cycle,
fully
charged
state
EPNE
IR

1#

3.691

4.14

3.691

4.14

0.00

100.0

Pass &1&

2#

3.720

413

3.719

4.13

0.03

100.0

Pass &1&

3#

3.612

4.15

3.612

4.14

0.00

99.8

Pass &1&

44

3.640

4.15

3.640

4.15

0.00

100.0

Pass §1&

5#

3.688

4.13

3.688

4.13

0.00

100.0

Pass §1&

25th
cycle,
fully
charged
state
25 RAEIR
IR

6#

3.654

4.15

3.654

4.14

0.00

99.8

Pass &1&

T#

3.663

4.14

3.663

4.14

0.00

100.0

Pass §1&

8#

3.682

4.13

3.681

4.13

0.03

100.0

Pass §1&

o#

3.686

4.14

3.686

4.14

0.00

100.0

Pass §1&

10#

3.714

4.15

3.714

4.15

0.00

100.0

Pass &1&

Notes i¥¥: Ambient temperature ¥ iERE: 24.2 °C,
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

ratio is not less than 90 %. MiXfE, HREERK. THS. THEF. THEMEEN, BEERS/DF 90 %,

T.4. Shock 5

Test
sample
status
Mt

:
A7

No.
o=

Pre-test it 36 &

After test iRIE S5

Mass

=
NE

(9)

Voltage
FLE
V)

Mass

=
UAN==)

(9)

Voltage
RE
(V)

Mass loss
REWHK
(%)

Change
ratio

HLIE EE(%)

Status
ZR

first cycle,
fully
charged
state
BHRAEER
IR

1#

3.691

4.14

3.691

4.14

0.00

100.0

Pass &1&

2#

3.719

413

3.718

4.13

0.03

100.0

Pass &1&

3#

3.612

4.14

3.612

4.14

0.00

100.0

Pass &1&

44

3.640

4.15

3.640

4.14

0.00

99.8

Pass &1&

5#

3.688

4.13

3.688

4.13

0.00

100.0

Pass &1&

25th
cycle,
fully
charged
state
25 RIEIR
IR

6#

3.654

4.14

3.654

4.14

0.00

100.0

Pass §1&

T#

3.663

4.14

3.663

4.13

0.00

99.8

Pass &1&

8#

3.681

4.13

3.680

4.13

0.03

100.0

Pass &1&

o#

3.686

4.14

3.686

4.14

0.00

100.0

Pass &1&

10#

3.714

4.15

3.714

4.15

0.00

100.0

Pass &1&

Notes *¥&: Ambient temperature ¥ EiEE: 24.0 °C,
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

ratio is not less than 90 %. MiXfE, HMmELERK. THR. LK. THEMLER KN, BELEST/DTF 90 %,

T.5. External short circuit MEB%EEE
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Test sample status No Maximum external temperature (°C) Status
MR mIR S KERE=zECC) &R
1# 57.8 Pass §1&
first cycle, fully G 576 Pass &

charged state 3# 57.3 Pass §1&
BB IR TS

At 57.5 Pass &1&
5# 57.7 Pass &1&
6# 57.4 Pass &§1&
25th cycle, fully il 576 Pass &
charged state 8# 57.5 Pass &§1&
25 RIBINHRARTS ot 53 Pass B8
10# 57.4 Pass &1&

Notes i¥%: Ambient temperature ¥iZRE: 23.5 °C,

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

MWiXERRERERET 170 °C, MXPSNIRE 6 DEHRTHEER. THE. TEA.

T.6. Crush ¥ /&

Test sample status No. Maximum external temperature (°C) Status
R AR TS wme KEm==zECC) &R
11# 234 Pass &1%&
first cycle, 50% 124 23.6 Pass A 1&

charged state
( 13# 23.5 Pass §1&
BRAEIR 50%7E Rk =
7 144 23.3 Pass &1&

15# 23.5 Pass &1&

16# 23.4 Pass §1&

25th cycle, 50% 17# 23.7 Pass &§1&

25 ;;:);;;e;joza;@lﬁ 16# 252 Pass &t

7= 19# 23.4 Pass §1&

20# 23.3 Pass §1&
Notes *%: Ambient temperature IFERE: 23.7 °C,

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

MAERREEEREE 170 °C, MXPE5NIXE 6 NEHATHEER. THE. TR,

T.7. Overcharge TI7EH
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Test sample status No. Status
TR AR TS WS RS
21# Pass &1&
first cycle, fully charged state 22# Pass &%

BB HRIRTS 23# Pass &1&
244# Pass A&
25# Pass &1&

25th cycle, fully charged state 26# Pass A&
25 RIEIRHRIRTS 27# Pass &%

28t Pass &1&

Notes i*%: Ambienttemperature ¥FiERE: 23.6 °C,
There is no disassembly and no fire during the test and within seven days after the test.

HREMNKPFNRE 7 RATHBER. TEKX.

T.8. Forced discharge 3& IR

Test sample status No. Status
MR RS A= pE
20# Pass &1&
30# Pass &1&
31# Pass &1&
32# Pass &1&
first cycle, fully discharged state 33# Pass &%

BB T2 BRI 34# Pass &1&
35# Pass &1&
36# Pass &1&
37# Pass &1&
38# Pass &1&
39# Pass &%
40# Pass &1&
41# Pass &1%&
424 Pass &§1&
25th cycle, fully discharged state 43# Pass &1&

25 RIEIFREE MBS 443 Pass &1&
45# Pass &1%&
A6# Pass &%
ATH# Pass A&
A8# Pass &%

Notes i%: Ambient temperature ¥FERE: 24.0 °C,
There is no disassembly and no fire during the test and within seven days after the test.

HRENKFINLE 7 RATHEE. TEX,
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VII. Conclusion %it

Name of
test items

MR E 4
s

Cause number of

standard
PR S

Test Result
KELER

Conclusion
ik

Altitude
simulation

e AR

38.3Test T.1
38.3 56 T.1

See Appendix
T.1. Altitude
simulation JLH{% T.1.
= AL

Thermal
test

I B 1R

38.3TestT.2
38.3 illm T.2

See Appendix
T.2. Thermal test
VLR T.2 35

Vibration

IRzh

38.3Test T.3
38.3 il T.3

See Appendix
T.3. Vibration
ILF R T.3.4R3)

Shock
M

38.3 Test T.4
38.3 K T.4

See Appendix
T.4. Shock
DLk T.4. 00

External
short circuit

G R e

38.3 Test T.5
38.3 H T.5

See Appendix
T.5. External short
circuit

WIEE T.5. /MK

Crush
7190

38.3 Test T.6
38.3 X4 T.6

See Appendix
T.6. Crush
LR T.6.85 %

Overcharge

TR

38.3 Test T.7
38.3 i T.7

See Appendix
T.7. Overcharge
DR .70 78H

Forced
discharge

SRR

38.3 Test T.8
38.3 X4 T.8

See Appendix
T.8. Forced discharge
VLB T.8. 5 i H

According to the standard:

(TR

UN "Manual of Tests and Criteria" ST/SG/AC.10/11/Rev.7/Subsection 38.3.

A ColIGATbrET) (55 7 JiD 38.3 4.
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IX. Picture of the sample #HmEH

Picture 1. Battery view

EhR1. BitaiE

Picture 2. Battery view

EkR 2 HitAE
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Picture 3. Cell view

Bk 3 RitiE

Picture 4. Cell view

HK 4. BAHRE

Report No. #f&%S: TCT210105B127-2 Page 16 of 18 25 16 Tit 18 ;1
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  http://www.tct-lab.com




[TDDETERERERR

i Tt

TR LT TRLE
|n|i|||6|L1!01Z o\e‘o\v .

O lnnhmlhﬁ‘o il

Picture 5. Protection board view

EhR 5 RIPERALE

|
|
|

e ——
—
E—
——
—

—_—
—
—
B ——
—_——

—

ﬁO 30

h

0
11

el
T
0'L 02 0 0

Picture 6. Protection board view

Bk 6 RIFIRAE
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******End Of Report ﬁ%%ﬁ******
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Important Notice

EEER

. The test report is invalid without the official stamp of TCT.
AIRERFL TCT EEELH.

. Nobody is allowed to photocopy or partly photocopy this test report without written permission of
TCT.
RAEZTCT PEHRBE, AHERRESIMEHRRES.

. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
ABEBLMEAN. BFIZA. REBRAZZEN.

. The report is invalid when anything of following happens -—illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.
ThE¥iE. SFl. ZA. §A. &l SMEEEERENHREE L.

. Objections to the test report must be submitted to TCT within 15 days.
MIREPEERN, NTRIREZBE 15 KNEAAFRE,

. The test report is valid for the tested samples only.
AR E IS AR NI B L

. The Chinese contents in this report are only for reference.

KFEEFHHRXAFT NS E,

Shenzhen TCT Testing Technology Co., Ltd. RN TR A AR B IR F

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
PEFERNTEZRRBAFRMCERIWH 151 EB
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