REHS (Report No.) :

S-19090008A0

For g 4

TEST REPORT

NAME OF SAMPLE: Rechargeable Li-ion Polymer Battery
FE A AR B A 2 A B Y

CLIENT: SUNWODA Electronic Co.,Ltd.
AL JREEIA B A A R A A

CLASSIFICATION OF TEST: Commission test
KIS ) ZFEIA




=zE

y £ E T

Report No.: S-19090008A0

TRYIE 3 3% AR P T ARF PR 2 7]

Shenzhen Precise Testing Technology Co., Ltd
Page 2 of 15

Applicant information

IS B

Name of samples:

Rechargeable Li-ion Polymer Battery

FF i K RS F Yt 2/ B i Y Lt
L19D4PF2 15V
Type/ Model 3635mAh  54.5Wh (Rated)
RS 3735mAh  56Wh (T
yp)
Lithium content:
B B
Trade mark:
P 3« o
Commission by: SUNWODA Electronic Co.,Ltd.
ZHE AT : JRHE S B JBE 40 A B A ]

Commissioner address:

Floor1,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,

Ao AL Guangdong Province, P.R. China [E ™ AR B IRIITH 5 % X 5 H7E A e X B EE
25 SRR, 2REA-BIX . 2H£DIX 3-91%

Factory: SUNWODA Electronic Co., Ltd. Sixth Branch

A7) JOCPE 35 5 J A WﬁEE/\T%/\ﬁV\i

Factory address: Northea;t of Intersgctlpn of Keyu Roaq and Tongguan Roqd, Gongming Street,

R Y Guangming New District, Shenzhen City, Guangdong PrQV|nce,P.R.Ch|na
A B T AR RN T G BT X A BR B TE R % 5 [FDIRE 2SI AR R AL

Appearance: Combined type  Black

FE il AN €« Hea B

Sample status: Good

FERES TEUf

?ii%g%d sample: 46pcs

Sample identification: bl# ~ b16#

BRI cl# ~ c30#

Receiving date:

ARl T 2019-09-04

Testing date:

X H 2019-09-04

Completing date:

B2 A 2019-10-10

Conclusion/45i6:

The submltted samples comply with the requirements of UNITED,

Test and Criteria(ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3)
FEmMAFE B B CRTakbtisime) @it iR MbrET- M) 4

Date of issué=

Reviewed by:
B A%
Title: Supervisor

HA55

Tested by:
M

Engineer
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Test Conclusionil ik £ ip

No. Name of test Test result Conclusion

FFs T H 44 75 AL AL

Altitude simulation
1 e See Appendix 1 P
e PR

Thermal test

2 i See Appendix 2 P
Tt B X 5
Vibration

3 B See Appendix 3 P
=)
Shock

4 See Appendix 4 P
Uish

External Short-circuit

5 o See Appendix 5 P
SR
Crush
See Appendix 6 P
Ik
6
Impact
See Appendix 6 N/A
i
Overcharge
7 i See Appendix 7 P
R FE

Forced discharge
8 ) See Appendix 8 P
iR A TS HEL
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Photos of samples and markings
FE b AR iR
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Photos of samples and markings

PR S iR I
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Appendix 1
fisE 1
T%?%';;ES Altitude simulation
MApm e e o
e JE AR
1.1 Test procedure
Nrwi
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
FEaIRES
b1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully charged
stares.
bl# ~ ba#, 1E55—/MEMTEA T b5# ~ b8#, TEH25MEM 584 Tt L.
13 Rgsult
ML,
Sample No. Mass loss Residual Test
FE e Before Testill iz §if After Testilli J5 FRE AR ocv re sult
(M<1g: 0.5% jj:EIJ/ZJ% EE.E m“lﬁ%%
290%
Mass Voltage Mass Voltage 19sM<75g: 0.2% ( °)
ETY gy TF i ﬁéliltllilﬁ%(g) TF i L M>75g: 01%)
) V) V)
b1# 247.850 16.676 247.850 16.663 0.000 99.92 O
b2# 247.130 16.658 247.120 16.648 0.004 99.94 @)
b3# 246.300 16.654 246.290 16.642 0.004 99.93 O
b4# 247.390 16.511 247.370 16.485 0.008 99.84 @)
b5# 247.880 16.759 247.870 16.735 0.004 99.86 O
b6# 246.910 16.630 246.910 16.599 0.000 99.81 O
b7# 247.000 16.757 246.990 16.741 0.004 99.90 o]
b8# 246.700 16.766 246.690 16.744 0.004 99.87 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- #G D- R R- B F- oK O- ol EHER. R, R, kK.
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Appendix 2
fiE 2
Test Items | Thermal test
MWERITH | iR
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 /NI, AT 18] A ) B 5% 1 D9 30min, B #4E BRSSP IRE FI100%, AR5, W HAEM SR BN
2025 °C () 564 T I E 244> N
1.2 Sample status
FEaIRES
b1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully charged
stares.
bl# ~ ba#, TEHE—MEM T AT bo# ~ b8#, (25 MEH T
13 Result
AL R
Sample No. Before Testillix iif After Testillid 5 Ma;s LOSS Residual Test
(ESE RS JiR AR ocv result
Mass Voltage Mass Voltage (M<1g: 0.5% PR HE ML,
Al BRHE | RS GUR It FRL I 290%
FEmBLE | JPESHE | FEMTE | JTEHEE 1g<M<75g: 0.2% (290%)
(9) v) (9) V) o
M>75g: 0.1%)
bl# 247.850 16.663 247.800 16.402 0.020 98.43 o]
b2# 247.120 16.648 247.100 16.395 0.008 98.48 o]
b3# 246.290 16.642 246.290 16.382 0.000 98.44 o]
b4# 247.370 16.485 247.350 16.277 0.008 98.74 o]
b5# 247.870 16.735 247.860 16.448 0.004 98.29 o]
b6# 246.910 16.599 246.900 16.343 0.004 98.46 o]
b7# 246.990 16.741 246.980 16.445 0.004 98.23 0]
b8# 246.690 16.744 246.680 16.460 0.004 98.30 o]

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- HERG D- R R- B

F- ks O- it BHER. k. KR, kK.
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Appendix 3
fii 3

Test Items | Vibration
M IH | J=5h

11 Test procedure

Ml

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
HARE BT A AR 120K, 3/

1.2 Sample status
FEaIRES
b1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully charged
stares.
bl# ~ ba#, TEEE—MEHAEAFHL; b5# ~ b8#, TEH25 MM 5E A7 H -
1.3 Result
HRF AT S
Sample No. Mass loss Residual Test
RE S o = Before Testilli il After Testilli j5 D SUER - ocv cﬂlr‘eséutlt
(M<1g: 0.5% Pl A H s Wk 25
>0N°
Mass Voltage Mass Voltage 1g<M<75g: 0.2% (290%)
BERRFREL | FRERRIE | BRI | FFBRIE | us75q:0.1%)
(g) v) @) v)
b1# 247.800 16.402 247.800 16.391 0.000 99.93 0]
b2# 247.100 16.395 247.100 16.383 0.000 99.93 0]
b3# 246.290 16.382 246.290 16.366 0.000 99.90 o]
ba# 247.350 16.277 247.350 16.266 0.000 99.93 o]
b5# 247.860 16.448 247.860 16.437 0.000 99.93 0]
b6# 246.900 16.343 246.900 16.334 0.000 99.94 0]
b7# 246.980 16.445 246.980 16.434 0.000 99.93 o]
b8# 246.680 16.460 246.680 16.448 0.000 99.93 o]

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- HFR D- R R-OBGR; F- kG O- Rt JoHRR. MR SRR, IR K.

RC:R-039-B1
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Appendix 4
b 4
Test Iltems | Shock
MTiH | il
11 Te;t procedure
A B
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 LU (9 150gn (35w el B /MED B ESK IR By, o seb a0, Ay
L 126 5 K FEB0gn (a5 ) e (e MDA 1) 11300 (0 4 IE R b . 45
A F v B RV A 0 = A EORH LI P 22 3 T ALK IR T M 252 =ik hidy, BB AE T M4 % =R
iy, S Z18K M
1.2 Sample status
b1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully charged
stares.
bl# ~ ba#, (E5—MEH 7 HL; b5# ~ b8#, TEH25MEM 764 7t i o
Result
1.3 AN
Mt
Sample No. s - Mass loss Residual Test
P ‘ Before Testill i ] After Testillit /5 g |
B Jri B gk ocv _resu t
Mass Voltage Mass Voltage (M<1g: 0.5% | FARHE | Wi
v O = S = 2 0,
it o AR S AiENEN FEmpiE | JTERHE 1g<M<75g: 0.2% (290%)
) V) ) V) A
M>75g: 0.1%)
b1# 247.800 16.391 247.800 16.391 0.000 100.00 O
b2# 247.100 16.383 247.100 16.383 0.000 100.00 O
b3# 246.290 16.366 246.290 16.366 0.000 100.00 O
ba# 247.350 16.266 247.350 16.266 0.000 100.00 O
b5# 247.860 16.437 247.860 16.437 0.000 100.00 O
b6# 246.900 16.334 246.900 16.334 0.000 100.00 O
b7# 246.980 16.434 246.980 16.434 0.000 100.00 O
b8# 246.680 16.448 246.680 16.448 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.

L it

V- #5; D- ik R- B F- ok O- it o, R, TEBER. TR K.

RC:R-039-B1
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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.
TRFFIRIG P iR B AR EAES7+4°C, DU AL S B A TR i A 3R L TE 357+4°C, SRS, 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
ANISFRA -, XF R RS B R A 2T — A WS 6N /NI A R T S5 1R

1.2 Sample status
FEIRES
b1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully
charged stares.
bl# ~ ba#, 1E55— MEM T A b5# ~ b8#, TEH25MEM e 4t L.

1.3 Result
NSRS

Sample No. Max. External Temperature Test result Remark
RS B Mt ah ) /1
(C)

bl# 56.8 (0]

b2# 57.1 (0]

b3# 56.7 (0]

ba# 56.8 (0]

b5# 57.2 (@)

b6# 57.3 (@)

b7# 57.0 (@)

b8# 57.4 (0]

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

Over temperature

¥ D- ik R- BER; F— 2k, OT— #id170°C; O- Lfiffk. TLmize. Iidk. Alit170C

RC:R-039-B1
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Appendix 6
bk 6
Test Items Crush #JE/Impact f#d7
T H
11 Test procedure

AP PR
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=+0.78KkN;
(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 #d7

(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-039-B1
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Appendix 6
fii& 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
OfLE. RE, ¥ BER9. kg0, IkgBIVIRM61£2.5 cnfI @& ARG . FEGLTE
BT IRIEH, HANRIRE AL 170°C, HiIE R G6 /N2 N, 5 BG4
LA KIMBE KL
1.2 Sample status
cl# ~ c5#, at first cycle at 50% of the design rated capacity; c6# ~ c10#, after 25
cycles ending at 50% of the design rated capacity.
Cl# ~ c5#, 1E58— MIEIE0% 1) HE 75 s c6# ~ CLO#, 1E 525 MEIR50% K1 AE 725 & o
1.3 Result
I Gs
Sample No. Max. External Temperature Test result Remark
FE T i 2R T A el B2 (C) HIUNRRAPIS FVE
cl# 24.1 o
Cc2# 23.8 O
c3# 24.5 O
ca# 24.2 O
cH# 23.9 O
c6# 24.5 O
cr# 24.7 O
c8# 24.6 O
Cco# 24.8 o
cl0# 24.1 o

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

temperature

1E: D- ks R- B

F- ik, OT- #id170°C; O-LfEfE. Iiek. Ai#id170C
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Appendix 7
fi& 7
Test Items Overcharge
AT H i JE
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.
LUE 1223t e N VAR <5 U KAV N LR 55 24 N W S ENE VA E S Sl e ) I s A e
MR EE 222V, BOLPBEUNE . W) FEF R B ol 18Y, el RN 1.21%
) bR E ORI LR . 78 F RN ) SRS ) B OR 78 L LT 24
1.2 Sample status
FEaIRES
bo# ~ b12#, at first cycle in fully charged states; b13# ~ b16#, after 25 cycles ending in fully
charged states.
bO# ~ b12#, {E5F—AMEHEAETH;  b13# ~ b16#, (EE25MEM AT HL.
Result
1.3 e
M2 R
Sample No. Voltage Before test(V) Test result Remark
FE S WAHT T 26 HL (V) M2 R RaRas
b o# 16.678 (0]
b10# 16.654 (0]
bl1l# 16.721 (0]
b12# 16.670 (0]
b13# 16.711 (0]
b14# 16.692 (0]
b15# 16.708 (0]
b16# 16.687 (0]

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

E: D- iR Bk Ok, ik

RC:R-039-B1
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Appendix 8
fik 8
Test Items Forced discharge
T H SiR | TBCF,
1.1 Test procedure
U rwi
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).
1E205°C MR AL T, F A S RAE 12V 1) B FVR AT o s, ot B FR R
SEALREA FE AR F IR G )48 R R S R RO, T8RRI T g 0 2 B B LA AA LA
1.2 Sample status
cll# ~ c20#, at first cycle in fully discharged states; c21# ~ c30#, after 25 cycles ending
in fully discharged states.
cl1# ~ c20#, fES—MEHRTE R  c21# ~ c30#, TEEE25MEH 78 2.
13 Rgsult
M as
Sample No. Voltage Before | Test result Sample No. Voltage Before Test result
RGED] test R B 5 test I B
DT T % DT T %
V) V)
cll# 3.328 O c21# 3.306 O
cla# 3.330 O c22# 3.319 O
cl3# 3.324 O c23# 3.303 O
cla# 3.290 O c24# 3.309 O
cl15# 3.303 O c25# 3.328 O
cl6# 3.303 O c26# 3.334 O
cl7# 3.306 O c27# 3.299 O
cl8# 3.318 O c28# 3.382 O
cl19# 3.317 O c29# 3.326 O
c20# 3.316 O c30# 3.381 o]

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

VE: D- fiffk; F- 2k O-Tofffk. oAt K.

RC:R-039-B1
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R E M
Attention

1. A& AT A AR T F = T

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

2. REAFLRFPEER, FEHIHMERARE.
Nobody is allowed to photocopy or partly photocopy this report without written
permission of the lab.

3. AMELMAEEN. HRAZLLH.

The test report is invalid without the signature of ratifier, reviewer.

4. AR EHETLR.

The test report is invalid if altered.

5. IR E HE DB E AT EKEE W R, B LR H LR .
If any test method is deviation from the designated test method, must be commented in
the test data sheet.

6. MM EEF AR, MTREREZ HETRRA FRRTEARE .

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

7. KRG PHERFE R T .

The test report is valid for the tested sample only.

8. ZISHMH%%EP“NIA,,%{_\‘“Z_\}&)%”; “P”%}j—:\‘“ﬁﬂ”, “Fuﬁ}i‘_\.uz‘\‘ﬁﬁuo
As for the test result “N/A” means “Not Applicable”, “P” means “Pass” and “F” means
“Fail”.

BRI it 2% JE AL U A BR A 7]

Shenzhen Precise Testing Technology Co., Ltd.

JTARABRINT G X A B TE S B K PERg O 5 IR b — M. k. hotk
F1 & F2 Building 1 & Office building, No. 9, Reservoir Road, Tangwei
Community, Gongming Street, Guangming New District, Shenzhen,
Guangdong, China

TEL: 0755-23084910

E-mail: precise@ptl-global.com

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

***ﬂi ﬁml: élzljr %***
ek END***
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