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Applicant information

R

Name of samples:

Rechargeable Li-ion Polymer Battery

FE i A FK BB R A R 2 — R A

Type/ Model: )

T B BN5D 3.87V 4900mAh 18.9Wh(Rated) 5000mAh 19.3Wh(Typical)
Lithium content:: .

PR

Trade mark: .

P AT :

Commission by: SUNWODA Electronic Co., Ltd.

T JoCFE 32K L i A AT PR )

Commissioner address:

Floor 1,A & B & D District of Floor 2 and Floor 3 to 9 of Comprehensive
Building, No.2 Yihe Road, Shilong Community, Shiyan Street, Bao'an
District, Shenzhen City, Guangdong Province, P.R. China

ZATAALILGE: o B A R 52 2 AT A A U B2 5 25 2 PR LBE L 245A-BIX
2MEDIX -9k

Manufacturer: Zhejiang Sunwoda Electronic Co., Ltd.

AP AT WLk HE 328 H A BR A 7]

Manufacturer address:

Building 3 and building 4, No.111 Yanzhou Rd., Lanjiang St.,Lanxi County,
Jinhua City, Zhejiang Province P.R. China.

P RALIBAE: WL e T 24 B T 2 VT A TR 111 5-3h5 . 4F
Appearance: Black

FE b AL - B

Sample Type Rechargeable Li Polymer Single Cell Battery
FE il R A 70 AU IR O ) B R FRL

Sample status: Good

FE R - SEUF

Quantity of sample:

FEML AR 48pcs

Sample identification:

BE RS cl# ~cas

Receiving date:

FRE F 0 2021-09-18

Testing date:

PRI 46 397 2021-09-18

Completing date:

PR e e H - 2021-10-06

Conclusion/45i8:

The submitted samples comply with the requirements of UNIT,

Test and Criteria(ST/SG/AC.10/11/Rev.7/Section 38.3)
FERAT B E B (O Tfake Beis S i i i A5 B A bR vEE T

38.3 of the
Manual of

Date of issue: 20

Prepared by: 2, ]
e /7{ Z%ﬁ

Reviewed by:
et H A%

E deva

Approved by: :
A %ﬁ%
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Test Conclusionilik £ it

No. Name of test Test result Conclusion

Frs IR H 44 75 AL S

Altitude simulation
1 o See Appendix 1 P
fe EE AR

Thermal test

2 i X See Appendix 2 P
TR FEI
Vibration

3 - See Appendix 3 P
IRzh
Shock

4 See Appendix 4 P
UiSh

External Short-circuit

5 o See Appendix 5 P
B R
Crush
See Appendix 6 P
/AN
6
Impact
\ See Appendix 6 N/A
iy
Overcharge
7 i See Appendix 7 P
7S

Forced discharge
8 ) See Appendix 8 P
Sif | T8 FE
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Photos of samples and markings
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Appendix 1
fie 1
T%?%';;ES Altitude simulation
MApm e e ey
e JE AR
1.1 Test procedure
WP PR
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hours at
ambient temperature (20£5°C).
TGS H O A VA E A SR IR B (2045°C) N, AEAA1E/N T4 T11.6kPalfi ik /1 R 2 /b 75 /N o
1.2 Sample status
FEAIRAS
cl# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
stares.
Cl# ~ c5#, TE—MEINTEAFHL; c6# ~ c10#, TEF25MER TR
Result
1.3 S
M
S8 MRS .
Sample No. Before Testillif /i After Testill 5 Mass 0SS Residual Test
- JREHK ocv result
ERE RS Mass Voltage Mass Voltage (%) Pl A2 L I 2 5
> =] > = 0 N =
FEm iR | P F it o1 T L (290%)
@) V) 9) V)
cl# 66.163 4.431 66.159 4.431 0.006 100.00 0]
c2# 65.934 4.430 65.929 4.428 0.008 99.95 0]
c3# 66.206 4.432 66.200 4.430 0.009 99.95 0]
c4# 66.212 4.434 66.206 4.430 0.009 99.91 @)
c5# 66.129 4.432 66.123 4.429 0.009 99.93 0]
c6# 66.184 4.432 66.178 4.430 0.009 99.95 0
CT# 66.077 4.434 66.071 4.430 0.009 99.91 0
c8# 66.135 4.431 66.127 4.429 0.012 99.95 0
co# 66.165 4.431 66.160 4.430 0.008 99.98 0
cl0# 66.026 4.431 66.018 4.430 0.012 99.98 0

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

M L- s V- R D- @R R-OBGR; F- kG O- Rt JoHRR. BRI TSR, iR
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Appendix 2
pisk 2
Test ltems | Thermal test
WA E | R
11 Test procedure
M0 IR
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 in 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).
W SN F AR IR B2 N 7242 C S84 R IEAEA D T84/, SRS, FEIRE-40+2°C A4 NI AEA D
T6AN/INF, AL E 1] £ 18] B £ 1 9 30min, B R A RSP IR ELRI100K, SR, R ARSI
20+5°CHIZFA T IUE 241 /N .
1.2 Sample status
FEmARES
cl# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
stares.
cl# ~ c5#, {EH—AMEATE AR H; c6# ~ cl0#, (EF25MEHTEE .
13 Result
P A5 R
Before Testil] iz fif After Testillif /5 Residual
Sample No. Mass loss esidual Test
= ocv
B g Mass Voltage Mass Voltage R At result
T R | TPERE | ppRmE | EEHE (%) co0%) | Mues
(9 V) (9) V) =
cl# 66.159 4431 66.159 4.324 0.000 97.59 O
c2# 65.929 4.428 65.926 4.328 0.005 97.74 O
c3# 66.200 4.430 66.200 4.326 0.000 97.65 o]
ca# 66.206 4.430 66.204 4.329 0.003 97.72 o]
c5# 66.123 4.429 66.123 4.327 0.000 97.70 O
c6# 66.178 4.430 66.176 4.328 0.003 97.70 O
CT# 66.071 4.430 66.069 4.327 0.003 97.67 o]
c8# 66.127 4.429 66.126 4.326 0.002 97.67 o]
co# 66.160 4.430 66.156 4.325 0.006 97.63 O
cl0# 66.018 4.430 66.018 4.326 0.000 97.65 O

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

e L- ;s V- HERG D- R R- R

F- gk O- it BHER. k. KR, kK.

RC:R-075-B0
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Appendix 3
fii 3
Test ltems | Vibration
M H | =3h
11 Test procedure
M0 IR
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
wave form 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 position of the cell.
g BSOS R Y 2 [ M 2 AR RSN B I B i, AR IR RSB . RSN LLIESZ BRI, PLTHZH I =
200Hz, 2RJ5 FHRD I B THZ N —DMER, — MEMFFEEL5 708 B BT M. B4 G AT =4
HAHTEELR)JT [ LR 1200, 3/ .
1.2 Sample status
FEmARES
cl# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
stares.
Cl# ~ c5#, TEH—/MENTEAETHL: cb# ~ c10#, TE25MER TR .
1.3 Result
HINRRAPIS
Before Testilli{iij After Testilli 5 '
Sample No. o Mass loss R%sgj\l;al Test
v o1 e SR result
1:5*2 DD%? Mass V0|tage Mass VOItage (y) jj:EIJé% IR ?'ﬂﬂﬁ'ﬁ%
FequmE | JPEREE | kengmEe | TPEEHE ° (290%)
(g) (V) (9) V)
cl# 66.159 4.324 66.159 4.323 0.000 99.98 O
Cc2# 65.926 4.328 65.926 4.328 0.000 100.00 O
c3# 66.200 4.326 66.200 4.325 0.000 99.98 O
ca# 66.204 4.329 66.204 4.329 0.000 100.00 O
cH# 66.123 4.327 66.123 4.327 0.000 100.00 O
c6# 66.176 4.328 66.176 4.327 0.000 99.98 O
cr# 66.069 4.327 66.069 4.326 0.000 99.98 O
c8# 66.126 4.326 66.126 4.326 0.000 100.00 O
Cco# 66.156 4.325 66.156 4.324 0.000 99.98 O
cl0# 66.018 4.326 66.018 4.326 0.000 100.00 O

Note: L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

e L- R V- HERG D- R R- B

F- ks O- it BHER. k. KR, kK.
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Appendix 4
b 4
Test Iltems | Shock
MTiH | il
11 Test procedure
0 IR
Test cells and batteries shall be secured to the testing machine, and each cell shall be subjected
to a half-sine shock of peak acceleration of 150gn and pulse duration of 6 milliseconds. Large cells
may be subjected to a half-sine shock of peak acceleration of 50gn and pulse duration of 11
milliseconds. Small batteries shall be subjected to a half-sine shock of peak acceleration of 150gn
(or Acceleration(gn)= V(%},Which is smaller) and pulse duration of 6 milliseconds, large batteries
shall be subjected to a half-sine of peak acceleration of 50gn (or Acceleration(gn)= Jﬁ%,which is
smaller)and pulse duration of 11 milliseconds. Each cell or battery shall be subjected to three
shocks in the positive direction followed by three shocks in the negative direction of three mutually
perpendicular mounting positions of the cell or battery for a total of 18 shocks
ARG [ PR FE 28 ] 2 A A RO A FRL A o PR 4 SO AT 2 10T o XA HL 8 AV D9 150gn 2 TE5Z 1) 0
R, BT RREE6 228D, KT HE I 52 5 KN [ 50gn Mk FRF 22 I ] 1122 40 () 2 IR s Bt
SHEA Ll U (9 150gn (35w el F/MED S ESR IR B, Bk b8, Ay
L 126 5 K FEB0gn (a5 ) e (e MED RIS i 1) 11300 (0 4 IE R b 45
A F Y B VB A A0 = A BRI F 22 3 T R TR T M & e = ikbidy, R AE ROT R4 % =R
iy, S Z18K M
1.2 Sample status
cl# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
stares.
cl# ~ c5#, (EE—MEM TR c6#f ~ c10#, (EHE25MERM TR,
13 Result
Mt
Before Testilli il After Testillif 5 '
Sample No. i g Mass loss R%Sg\bjal Test
B L Mass Voltage _Mass Voltage JRESIR o2 o FE result
PERRE | JFEdUE | FRRPTE | JREgHUR (%) oov) | MRS
(9 ) © V)
cl# 66.159 4.323 66.159 4.323 0.000 100.00 O
c2# 65.926 4.328 65.926 4.328 0.000 100.00 O
c3# 66.200 4.325 66.200 4.325 0.000 100.00 o]
ca# 66.204 4.329 66.204 4.329 0.000 100.00 o]
c5# 66.123 4.327 66.123 4.327 0.000 100.00 o]
c6# 66.176 4.327 66.176 4.327 0.000 100.00 O
cr# 66.069 4.326 66.069 4.326 0.000 100.00 O
c8# 66.126 4.326 66.126 4.326 0.000 100.00 O
co# 66.156 4.324 66.156 4.324 0.000 100.00 o]
cl0# 66.018 4.326 66.018 4.326 0.000 100.00 o]

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

T L it

V- H5; D- itk R- B F- 2K O- it BHER. k. Rk, kK.
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Appendix 5
bk 5
Test Items External short circuit
I H B R
11 Test procedure
ML PR
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 57+4°C and then the cell or battery shall be subjected to a short circuit
condition with a total external resistance of less than 0.1 ohm at 57+4°C, 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, the cell or battery must be observed for a further six hour for the test
to be concluded.
PREFIRIS PR B ARG AEB7+4°C, DU AL S Bl F TR i A 3R IR L TA 357+4°C, AR5, FEIGIR
N, B HIE SR /N T 0. 1BRE e B B, Ar HLAS B L T ) R BE KR 31157 +4°C 2 PR RREEL
NISFRAE, XoF R R B F A 2B — AP WS 6NN A R T S5 1R
1.2 Sample status
FEIRES
cl# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully
charged stares.
cl# ~ c5#, (EH—MEM TR c6# ~ cl0#, (EF25MEH T .
1.3 Result
NSRS
Sample No. Max'éﬁe%”% ;—eﬁn;g;;ature Test result Remark
FE a2 " (OCTW i iR HIE
cl# 58.4 (0] /
c2# 59.6 (0] /
c3# 59.6 (0] /
ca# 59.9 (0] /
c5# 59.6 (@) /
c6# 58.5 (@) /
cT# 59.3 (@) /
c8# 58.6 (0] /
co# 59.4 (0] /
cl0# 59.3 (0] /

Note: D —Disassembly, R —Rupture, F —Fire, OT —Over Temperature, O —no disassembly, no rupture, no fire, no

Over temperature

W D- ik R- BER; F— 2ok, OT— #8id170°C; O- LfEfk. TLmizl. Iidk. AEit17oC

RC:R-075-B0
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Appendix 6
bk 6
Test Items Crush #JE/Impact f#d7
T H
11 Test procedure
AP PR
X Crush #E

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 13kN=+0.78KkN;
(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 100mV or
more, or the cell is deformed by at least 50% of its original thickness, the pressure
shall be released.
PO B R LR PRS- T ) 5 T o 5% P AE 58— N LAY 1.5emls - )3 2 1818
AT, BEEI R =ANEI — AR N1k
(@)fFEFH 77153 13kN+0.78kN;
(b) FEL L5 B [T B 22 /i $1]100mV s
(C) HL it J5L R Al e ) LU AR T 2270 50%
— HIABH KAL), HEFEE100 mVEE Bl e 1d50%, & 77 Sz .
] Impact #&d

(applicable to cylindrical cells not less than 18mm in diameter)

The 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 + 0.1 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 + 0.1 mm diameter curved
surface lying across the centre of the test sample. Each sample is to be subjected to

only a single impact.

RC:R-075-B0
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Appendix 6
& 6
Test Items Crush #JE/Impact f#d7
T H
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.
(&M T EARAN T I8Z KA A st ) 4 Fa b 5o A it P I — AP 1L
HAYSPAT TR S HAE, KB4 N15. Smm+0. 1 mmff)316 AN EH AN M R A R it
O E. RE, K—BTENI. kg 0. IkgMWIRMN61 2.5 cmif) @ FEE FIFE . A E
BT IRIEH, HANRIR AL 170°C, HiIE R G612 N, 5 R4
LA KIMBE KL
1.2 Sample status
cl1# ~ c15#, at first cycle at 50% of the design rated capacity; c16# ~ c20#, after 25
cycles ending at 50% of the design rated capacity.
cll# ~ c15#, TEH—MEM50%MIEE 455 : c16# ~ c20#, 1E55 25 MGI50%[1I4E
1.3 Result
NESEEN
Sample No. Max. External Temperature Test result Remark
FE T i 2R T A el B2 (C) HIINARAPIS FVE
cli# 235 O /
cl2# 23.6 O /
cl13# 235 O /
cla# 23.6 o) /
cl15# 234 @] /
cl6# 23.7 O /
cl7# 23.7 O /
c18# 23.5 @) /
cl9# 23.8 @] /
c20# 23.6 o /

Note: D -Disassembly, R -Rupture, F-Fire, OT —Over Temperature, O- no disassembly, no fire, no Over

temperature

E: D- ik R- B3; F- 2k OT- Mid170°C; O-TLffk. Toit k. AN#id170°C

RC:R-075-B0
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Appendix 7
i 7
Test Items Overcharge
T H ORE N
11 Test procedure
0 IR
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 or
22V, whichever is less. When the manufacturer's recommended charge voltage is more than
18V, the charging voltage of the test shall be 1.2 times maximum charge voltage. The charging
current is 2 times of the maximum charging current recommended by the manufacturer.
WA SAHERF 0 70 FE R AN A8V, AT 5/ 78 R FEU S 2 A I T 50 E B K 78
R EGE 222V, B EUNE . IR KR e R R 18V, e R RNy 1.21%
) br e OIS LR T . 78 H IR ) SHERR I ROk T L L 2148
1.2 Sample status
FEAARS
c21# ~ c24#, at first cycle in fully charged states; c25# ~c28#, after 25 cycles ending in fully
charged states.
c21# ~ c24#, {EH—NMEHRTE AR E;  c25# ~c28#, (EH 25 MEM TR,
13 Result
NSRS
Sample No. Voltage Before test(V) Test result Remark
FE RS WAHT T 26 HL (V) P45 5 it
c21# 4.431 o) /
c22# 4.430 (0] /
c23# 4.431 (0] /
c24# 4.432 (0] /
c25# 4.430 (0] /
C26# 4.431 o} /
Cc27# 4.430 (0] /
c28# 4.431 (0] /

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

E: D- ks F-olEks Ok, k.

RC:R-075-B0
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Appendix 8
fik 8
Test Items Forced discharge
T H SiR | TBCF,
1.1 Test procedure
N nwi
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 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).
1E2045°C PR BEIRFE R, B SN AR L2V B A F R AT s OR, S B rR YRR
AN O IG FIR 9 i 8 E B B ORI FUA, ORI TR) A BIUE 25 R DA A6 FRUAR .
1.2 Sample status
c29# ~ c38#, at first cycle in fully discharged states; c39# ~ c48#, after 25 cycles ending in
fully discharged states.
C29# ~ c38#, TEH —METE RN  c39% ~ c48#, TELE25MEH e 2.
13 Result
M as
Sample No. Voltage Before test Test result Sample No. | Voltage Before test Test result
FE g RSNl A s VA SO W FE g DA FE e M ah R
V) V)
c29# 3.451 0] c39# 3.452 0]
c30# 3.452 o] c40# 3.451 0]
c31# 3.451 0] c41# 3.454 0]
c32# 3.454 0] c42# 3.451 0]
c33# 3.451 o] c43# 3.451 0]
c34# 3.451 0] ca4a# 3.453 0]
c35# 3.452 0] c45# 3.451 0]
c36# 3.455 o] c46# 3.455 0]
c37# 3.452 0] caT# 3.452 0]
c38# 3.451 0] c48# 3.451 0]

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

E: D- iR Bk Ok, il K.

RC:R-075-B0
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Important Information
1. Ak At NZE A il T H &= TCRL.

The test report is effective only with both the signature of approver and the report
stamp of the laboratory.

(il

2. BRASCEMAN, REHEATE > Bl .

This report can’t be reproduced except in full, without approval of the laboratory.

3. AiER AL, B BH. IRe BRI EAATE AR SO R oAk
The test report is invalid when anything of the following happens-illegal transfer,
embezzlement, imposture, modification or tampering in any media form.

4. SR A G N R 2 H A TR P R I A S H

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

5. AHR AR I 45 RO 52 1R A R

The results shown in the report only apply to the sample(s) as tested.

6. AL Rl NI TR BT, PR, PR AL

As for the test result “N/A” means “Not Applicable”, “P” means “Pass” and “F” means
“Fail”.

RIS B 28 AT I BARA R 22 7]

Shenzhen Precise Testing Technology Co., Ltd.

JARERYITO G X A B IE S K RO 5 IR 5 —H#e. ke, Atk

F1 & F2 Building 1 & Office building, No. 9, Reservoir Road, Tangwei Community,
Gongming Street, Guangming New District, Shenzhen, Guangdong, China

TEL: 0755-23406061

E-mail: precise@ptl-global.com

URL.: http://www.ptl-global.com

***il:& /lj:l: é:é[: ;E***

***END OF REPORT***
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