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Applicant information

I B

Name of samples:

Rechargeable Li-ion Polymer Cell

FE i 4R : BB RAY it

gﬂ’%m'\g?e" HB106560EBW-11 3.8V 41mAh 0.1558Wh
Lithium content:

A B o

Trade mark:

P 5« B

Commission by: Sunwoda Electronic Co., Ltd.

LA JORBE 35 FEL I A BR A 7]

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,

AT AT HutiE Shenzhen City, Guangdong Province, P.R. China [~ & &I % % X
o A AL XU 625 25 e R . 2FEA-BIX . 2FEDIX -91%
Manufacturer: Dongguan Liwinon Energy Technology Co., Ltd.
A= B R EE L RE IR A A PR A 7
. No.1 & No.3 Workshop, Industrial Zone, Tangxia Village, Gaobu Town,
ga;gigﬁgiéddress. Dongguan City, Guangdong Province, P.R. China
’ IR AR ST S A TV X 15 I35 ) by
Appearance: silver
FE it AN £ - e,
Sample Type Rechargeable Li Polymer Cell
FE Y A 78 VIR S W) S
Sample status: Good
FEMRAS : eI
Quantity of sample:
BER SR 40pcs
Sample identification:
BRI 5 cl# ~c40#
Receivi :
e date 2023-02-25
Testing date:
WAFF4A F - 2023-02-27
Completing date:
SR 22 ] 3 2023-03-09

Conclusion/45 12 i

seventh revised edition Amend.1 of the Recommendations or |tk
Manual of Test and Criteria (ST/SG/AC.10/11/Rev.7/Amend.1/Sg¢tion:-38

FERATEIRE I (O T fa R B ia i i i Al AR T "Etr

N,
D
o

Date of issue: 2023-03-15

Prepared by: 3 2
ey ,ﬂf«ﬁﬂ

Reviewed by: Approved by:
s %’5} S it '%'1’3:7\

RC: R-074-BO
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Test Conclusionil X4t it

No. Name of test Test result Conclusion
T T H 44 F% ik 2 ARIigk e
] Altitude simulation See A dix 1 P
e ee endix
25 R PP
0 Thermal test See A dix 2 =
. N ee endix
L IR PP
3 Vibration See A dix 3 P
ee endix
= i
4 Shock See A dix 4 P
ee endix
Ot PP
5 External Short-circuit See A dix 5 P
e ee endix
SR PP
Crush See A dix 6 P
ee endix
o PP
6
Impact See A dix 6 N/A
ee endix
it PP
7 Overcharge See A dix 7 N/A
ee endix
7 PP
8 Forced discharge See A dix 8 P
. ee endix
O PP
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Photos of samples and markings
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Appendix 1
e
T‘r?.JSEQI;gES Altitude simulation
‘U\ )\ o He Ly
Y R
1.1 Test procedure
ML 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).
IS HL AT F M AE PR R B (2025°C) R, filAEAE/N T8 T 11.6kPalt) i /) R 2N/t .
1.2 Sample status
FEAIRAS
cl1# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
states.
cl# ~ c5#, {EF—MER TR co#t ~ c10#, (EH25MER TR,
1.3 Result
ML,
STEr NI ;
Before Testill Al After Testillli 5 Mass loss Residual Test
Sample No. o ocvV
v e JiRE AR result
P Mass Voltage Mass Voltage %) FIRBIE | gl
FempiE | PR FF it o & TTER HLE (290%)
(9) (V) (9) (V)
cl# 0.932 4.335 0.932 4.330 0.000 99.88 (0]
c2# 0.934 4.335 0.934 4.331 0.000 99.91 (o]
c3# 0.935 4.336 0.935 4.334 0.000 99.95 (o]
c4# 0.936 4.336 0.936 4.333 0.000 99.93 (0]
co# 0.935 4.335 0.934 4.334 0.107 99.98 o
c6# 0.930 4.334 0.929 4.332 0.108 99.95 o
c7# 0.932 4.336 0.931 4.332 0.107 99.91 o
c8# 0.934 4.335 0.934 4.333 0.000 99.95 o
co# 0.938 4.335 0.938 4.330 0.000 99.88 (0]
c10# 0.935 4.335 0.935 4.333 0.000 99.95 (0]

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

v L s V- HES D- iR R- B

F- ks O- it oS, k. B, Tk

RC: R-074-BO
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Appendix 2
fii e 2
Test ltems | Thermal test
M E | R
1.1 Test procedure
N
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£5C).
W FE R FL VAR IR BN 7222 C I SR R ICAEAN D T84/, SRS, FEIREE-4042°C A4 R I AEA D
T8N, AT 8] S DR f K 930min, R #AF LR P IRELFI10IK, ARG, K HAEMEGIRE
205 C {564 TR E 244N .
1.2 Sample status
FEIRES
cl1# ~ cb#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
states.
cl# ~ c5#, {EF—MEATEERE; co#t ~ c10#, EF5MEHR TR,
Result
1.3 e
USRS
Before Testilli il After Testil i J5 ,
Mass loss Residual Test
Sample No. Mass Voltage Mass Voltage [raewiopn ocV resul
Pemgis | RERORE | JFECLE | RERRR | JFEOLE . BABE | 00
(9) (V) (9) V) (%) (290%) A
cl# 0.932 4.330 0.931 4.283 0.107 98.91 0]
c2# 0.934 4.331 0.933 4.284 0.107 98.91 0]
c3# 0.935 4.334 0.934 4.284 0.107 98.85 (0]
c4# 0.936 4.333 0.935 4.284 0.107 98.87 (0]
co# 0.934 4.334 0.933 4.283 0.107 98.82 0]
co# 0.929 4.332 0.928 4.282 0.108 98.85 0]
CT7# 0.931 4.332 0.930 4.283 0.107 98.87 0]
c8# 0.934 4.333 0.933 4.284 0.107 98.87 (0]
co# 0.938 4.330 0.937 4.281 0.107 98.87 o
cl10# 0.935 4.333 0.934 4.283 0.107 98.85 0]

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

vE: L- s V- HES D- fiR; R- RS

F- 2k O- it EHFR. k. B, Tl K.

RC: R-074-BO
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Appendix 3
fi% 3
Test Items | Vibration
MIE | I=3h
1.1 Test procedure
i
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.
W FEEORT o [ b 2 R AR IR B B B L, RETFIRIRS) . R LIESZEE A, DL7HZIE &
200Hz, SRJ5 A B2 7HZ 8 —MEH, — MEAFFEE5 7B T A USRI =
B EE BT [ B 20, 34N
1.2 Sample status
FEaIRES
cl1# ~ cb#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
states.
cl# ~ ch#, {EH—NMEARTEERE; cb# ~ c10#, (EF25MEL T .
Result
1.3 e
ML,
Before Testill i i After TestilliJ5 Mass l0ss Residual Test
Sample No. - ocV
v b e JREAR R result
FF it 2 5 Mass Voltage Mass Voltage %) Pl R o
FEmpiE | JPESHE | PR | JTEREE ’ (290%)
(9) (V) (9) V)
cl# 0.931 4.283 0.931 4.280 0.000 99.93 o
c2# 0.933 4.284 0.933 4.279 0.000 99.88 o
c3# 0.934 4.284 0.934 4.281 0.000 99.93 o
c4# 0.935 4.284 0.935 4.282 0.000 99.95 o
c5# 0.933 4.283 0.933 4.280 0.000 99.93 o
co# 0.928 4.282 0.928 4.278 0.000 99.91 o
c7# 0.930 4.283 0.930 4.279 0.000 99.91 o
c8# 0.933 4.284 0.933 4.281 0.000 99.93 o
co# 0.937 4.281 0.937 4.275 0.000 99.86 o
c10# 0.934 4.283 0.934 4.278 0.000 99.88 o

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

v L- s V- HES D- iR R- B

F- ks O- it o<, k. . ok,

RC: R-074-BO
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Appendix 4
fii % 4
Test Items | Shock
Wk | ik
1.1 Test procedure
i
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)= ‘\%],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)= ") 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
DA [ PR G2 ] i A A RO A FRL A o PR 4 S RO AT 2 10T o XA FLES AU D9 150gn 2 TE5Z 1) 0
R, KPR EE6 220D, KT rE A 52 5 KN [ 5Ogn M Bk 5 22 TR] 11 2240 () 2 IR s et
SRR Bt BLEAE A 150gn (350w A (R IMED (9 IESE I e o, ki ie e b, KA
HEVB L 12 52 K IS BB 0gn (a5 0 et (5 MDD A b R4 611 S8R0 12 1 3%y o 48
P, B PRV A 2P — A HORE L RV e 6 07 L IR TR T IR 5% =ik by, B AE I TT IR 45 =1k
i, BILBZ18YE,
1.2 Sample status
FEmRES
c1# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully charged
states.
ci# ~ cb#, EHE—NMERTE AR cb# ~ c10#, (EFE25MEH TR .
1.3 Result
s R
MBS e A= .
Sample No. Before Testilll i ] After TestillifJ5 Mass loss R%sg\L;al Test
B 5 g Mass Voltage Mass Voltage AR R A T result
R Ff i o TFEE HLE Fem PR | JTEg s (%) (>/9\o%)\ Mt R
(9 V) (9) V) -
cl# 0.931 4.280 0.931 4.280 0.000 100.00 0]
c2# 0.933 4.279 0.933 4.279 0.000 100.00 0]
c3# 0.934 4.281 0.934 4.281 0.000 100.00 (0]
c4# 0.935 4.282 0.935 4.282 0.000 100.00 (0]
ch5# 0.933 4.280 0.933 4.280 0.000 100.00 (0]
c6# 0.928 4.278 0.928 4.278 0.000 100.00 0]
c7# 0.930 4.279 0.930 4.279 0.000 100.00 0]
c8# 0.933 4.281 0.933 4.281 0.000 100.00 0]
co# 0.937 4.275 0.937 4.275 0.000 100.00 (0]
cl10# 0.934 4.278 0.934 4.278 0.000 100.00 (0]

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

e L-

V- #F3: D- iR R- B F-l2ks O- kit EHER. k. T, Tl

RC: R-074-BO
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Appendix 5
fis% 5
Test ltems External short circuit
T H VAR
1.1 Test procedure
U Nnwi
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.
TRFFIRIR P BT IR EE AR e ES724°C, DU AL B AL Tl RE i A R IR LIS 357+4°C, AR5, FEIGIRE
T, K HAESRA AN TOA KM Ak A 1, A S B RIB I Ah R IR E R E 35744 °C 2 J5 FEH74E
T/NIFRAE, Oof RS F 06 AT — L6 /NN e T 418
1.2 Sample status
FEmARES
c1# ~ c5#, at first cycle in fully charged states; c6# ~ c10#, after 25 cycles ending in fully
charged states.
cl# ~ c5#, {EH—AMEARTEE A co# ~ c10#, (EF25NMENTEE .
1.3 Result
HIRFEAES
Sample No. Maxé)g;r%n%%eﬁn;g%ature Test result Remark
FE g " (C) R Wik HiE
cl# 111.0 o /
c2# 114.7 (0] /
c3# 124.4 (0] /
c4# 121.1 (0] /
c5# 123.6 o /
c6# 118.7 o /
c7# 114.5 o /
c8# 114.5 (0] /
co# 121.6 (0] /
cl10# 120.2 (0] /

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

Over temperature

. D- fiffl; R- R F- gk OT— HId170°C; O— ik, k. Jokk. AEid170°C

RC: R-074-BO

=\ "S5 =0

11)



HYE S BN AT R AR

ETimER
Shenzhen Precise Testing Technology Co., Ltd
Report No.: S-23020585A0 Page 10 of 14
Appendix 6
bk 6
Test Items Crush #JE/Impact
AT H
1.1 Test procedure

WP PR
X Crush &

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+0.78kN;
(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.
P Yt N B2 ol P LS E PR AN T B 5 T o 5% I AE 58— N3 i LA 21 .6em/s - s 2 18
1&dkAT, B2 M= —E 2 k.
(a)fERI /7i% %] 13kN+0.78kN;
(o) F 85 F s i 22 23k 1]1100mV
(c) FELMh J5 B2 AR W] B AR T 22 /0 50%
— FOABHCKE Ty, R 100 mVEE it AR I 50%, 1 ROZR .
[] Impact #&F
(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-074-BO
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Appendix 6
b1 6
Test Items Crush #JE/Impact
AT 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 EAEANT 182K I BT Hth ) K B jth BT A FIRE & T T3 — NP1 L,
HY AT TR G E, B ERN15. 8Smm+0. 1 mmf¥)3 167 AEEAN HE R e H it
OPLE. RJE, B—TEN9. lkg£0. IkgfIWMAM61 2.5 cmff) s BV AL . B
AT RIGN, HAARIEENAEILI70C. HRBEF TGN Z N, FEG N TR
s T K I G R
1.2 Sample status
FEAIRAS
c11# ~ c15#, at first cycle at 50% of the design rated capacity; c16# ~ c20#, after 25
cycles ending at 50% of the design rated capacity.
cl1# ~ c15#, 125 —MEHFS0%MHE 7 & c16# ~ c20#, 1£5525 MEHM50% 1) #E
%?'%o
1.3 Result
MRS F
Sample No. Max. External Temperature Test result Remark
FE M5 T i 2R TH] 5 i B (C) WAL #
cli# 47.4 o /
cl12# 50.8 o /
cl13# 46.1 o /
cl4# 83.0 o /
c15# 82.5 o /
cl6# 71.4 o /
cl7# 58.6 o /
cl18# 82.5 o /
c19# 51.2 o /
c20# 33.3 o /

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

temperature

E: D- fi#fl; R- B,

F- #Ek; OT- #id170°C; O-Tfffk. ke k. AEi170C

RC: R-074-BO
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Appendix 7
btk 7
Test ltems Overcharge
T H TR
1.1 Test procedure
v
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 FRAMERF 70 R AN 18V, AT i /) 7 R R S 2 A ) ) X S
K7 M i R ECH 222V, B EU/NE . W) FEF M R i 18V, Al ik
MAZN 1.2f50)) FhrE s KR L . 78 LN KA SR 7 H FL R 245
1.2 Sample status
/
1.3 Result
P 4h
Sample No. Voltage Before test(V) Test result Remark
B R AT I % H (V) I ah A #IE
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /
/ / / /

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

v D- Rk F- gk O- k. el k.

RC: R-074-BO
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Appendix 8
fis% 8
Test Items Forced discharge
T H SeR 1] T
1.1 Test procedure
U Nnwi
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).
TE20+5°C IR T, 5 B UEE R E 1 2V B VR gt A7 om b Al g, S B H YR R
AR FLE IR F IR G )5 8 B R HL UL, BRI TR) D BIUE 25 5 R DA 46 FLIAR o
1.2 Sample status
FEmARES
c21# ~ c30#, at first cycle in fully discharged states; c31# ~ c40#, after 25 cycles ending
in fully discharged states.
c21# ~ c30#, 1L —MER TR  c31# ~ c40#, 1EEE25ME T2
1.3 Besult
Mgt
Sample No. Voltage Before | Test result Sample No. Voltage Before Test result
L TR test RSP S L TR test HRR AT S
DT 2t FE DT % F
V) (V)
c21# 3.545 (o] c31# 3.533 o
c22# 3.533 o c32# 3.533 o
c23# 3.564 o c33# 3.543 o
c24# 3.528 (o] c34# 3.538 o
c25# 3.569 o c35# 3.510 o
c26# 3.525 o c36# 3.574 o
c27# 3.506 (o] c37# 3.541 o
c28# 3.543 o c38# 3.543 o
c29# 3.544 (0] c39# 3.542 o
c30# 3.540 o c40# 3.527 o

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.
I D- fiEfks F- ks O- iR, ook

RC: R-074-BO

o Bl B e



.?M HYE S BN AT R AR

Shenzhen Precise Testing Technology Co., Ltd
Report No.: S-23020585A0 Page 14 of 14

Important Information

il

1. ARG TN il T & TR
The test report is effective only with both the signature of approver and the report
stamp of the laboratory.

2. BresCEMISL, REMAEAIFE > EhlH

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

3. AREMBAFAL, B, B, R, SUEMTEHAARIE LB By & LR
The test report is invalid when anything of the following happens-illegal transfer,
embezzlement, imposture, modification or tampering in any media form.

4. BRSNS A A N UERR S 2 HE A TR A Rl SR A 52 H
Objections to the test report must be submitted to lab within 15 days.

5. AH A 45 RO 52 1R A R

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

6- Zgﬁi)ﬂuéé:%EP“N/A”%ZT\‘“Z:E)EH”, upu%%i_\‘u@i\iu’ an%i_\‘uz‘\‘@i‘ino
As for the test result “N/A” means “Not Applicable”, “P” means “Pass” and “F” means
“Fail”.

DRI Bty FE A B AR A R A 7]

Shenzhen Precise Testing Technology Co., Ltd.

JTAREEINT R 2 X A A HE R X E R F S DX 4-7#) 5 —E-T)E

1-5/F., Factory Building 4-7#, Tongfuyu Industrial Park, Aigun Road, Shangwu Community,
Shiyan Subdistrict, Bao’ an District, Shenzhen, Guangdong, China

TEL: 0755-23406061

E-mail: precise @ptl-global.com

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

***%&%gﬁ;ﬁ***
##+END OF REPORT***
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