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Applicant information

PR

Name of samples:

Rechargeable Li-ion Battery

E R BB FE It 2R B PRt A F
L19D4PF4 15.36V

Type/ Model 3835mAh  58.9Wh (Rated)
ZLS AL 3955mAh 60.7Wh (T

. yp)
Lithium content:
B o
Trade mark:
P o
Commission by: SUNWODA Electronic Co.,Ltd.
ZALIPAL: JoRHE 325 FL A A FR 2 )

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,

THE AL HOAL : Shenzhen City, Guangdong Province, P.R. China'[H) 4 &I T 5 % X
AT A A X BN ER 2 S 2 G RELEE . 2PEA-BIX . 2PEDIX 3-9%%

Factory: SUNWODA Electronic Co., Ltd. Sixth Branch

rE JoR R 5 FL A A FR 2 ) 25 /5 43 s

Factory address:

Northeast of Intersection of Keyu Road and Tongguan Road, Gongming
Street, Guangming New District, Shenzhen City, Guangdong

AT ik Province,P.R.China ™ [H ) R B IRIITT 6T X A B E RIS 5 R WK TE
ATICALZR AL

Appearance: Black

FE MBI« B

Sample status: Good

FERE FEhF

Package of goods: Carton

FE it A% W]

%ﬁg%d sample: 46pcs

Sample identification: bl# ~ b16#

FE RN T 5 c1# ~ c30#

Receiving date:

BERE H 1 2019-08-14

Completing date:

iﬂ!ﬂiﬁ%ﬁi Elg,ﬁﬂ: 2019-09-02

Conclusion/45i:

The submitted samples comply with the requirements of UNITED N
Sixth revised Edition Amendment 1 of The Recommendations on the Tig
Manual of Test and Criteria(ST/SG/AC.10/11/Rev.6/Amend.1/Section 3§

PR e IS B G Tk T ia M BT RIS ATRAE T M) 265 75
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w R 2
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0oL

ACT S Secti

Seal/f5 5.8

Date of issb
Approved by: Reviewed by: Tested by:
L - A% : M3
Title: Manager Supervisor Engineer
5. M

T ﬁM
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Test Conclusionill i 456
No. Name of test Test result Conclusion | Remarks
- i Lo |
P | AT H 44 FR WAL R KRIRGE 1R
Altitude
1 simulation See Appendix 1 P
e AR
Thermal test
2 i i See Appendix 2 P
i e
Vibration
3 - See Appendix 3 P
Lz The submitted samples
comply with the
requirements of UNITED
Shock NATIONS Section 38.3 of
4 The Sixth Revised Edition See Appendix 4 =
ik Amendment 1 of The
Recommendations on the
Transport of Dangerous
External Goods, Manual of Test
Short-circuit and Criteria
5 ort-circut (ST/SGIAC.10/11/Rev.6/ | See Appendix 5 P
AN Amend.1/Section 38.3)
FEMFF SIS [ G T ek
T @ et e
Crush FRAEFHED 6 7B TT RRIZ IE
1%38.3 T I ZK See Appendix 6 P
P
6
Impact
See Appendix 6 N/A
o
Overcharge
7 i See Appendix 7 P
AR
Forced discharge
8 ) See Appendix 8 P
iR ] T
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Photos of samples and markings
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Battery(L19D4PF4 15.36V
3835mAh 58.9Wh(Rated)
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Photos of samples and markings

B MR R B

Battery(L19D4PF4  15.36V
3835mAh 58.9Wh(Rated)
3955mAh 60.7Wh(Typ))

50 60 70 80 90200 10 20 30 40 50

90100 10 20 30 40

10 20 30 40 50 60 70
|

1 T | | | Il
4 0k U‘Z 0¢ Ov 0S5 09 0L 08 06 []OL 0L 0z 0t OV 0S 09 oL 08 UE ODZ Ul 0z 0t O 0S 09 0L 08 06 0Q¢ o+ [

Py
8
P
3
e
s
8
&
e

=

=1

]
8
8
o
R
2
o
3
.
2
e

sttt

10 20 30 40 50 60 70 80 90 100 10 20 3

T T L
wa g, 0z OF OP 0G 09 OL 08 06(Q) O 0Z O Ov 0S 09 O 08 06(QZ Ok 0Z O Oy OS 09 OL 08 06 Qg O+ 0Z 0¢ OF d




.?%m FYIEE R BE N ABRAE

Shenzhen Precise Testing Technology Co., Ltd
Report No.: S-19080074A0 Page 6 of 16

Photos of samples and markings

PR S iR I

Cell(CA525190G 3.84V 3905mAh 15.00Wh)
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Appendix 1
fisE 1
T%?%';;ES Altitude simulation
DU T e

e JE AL
1.1 Test procedure

M E 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).

TR L O AT Y AE A G IR B (2045 °C) N, BAF/E/ N T T 11.6kPalt) [k /1 R & /b 7S/t
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#, (EE—MEM T b5# ~ b8#, 125 NMEM T .

Result
13 AN

M 45

Sample No. Mass loss Residual Test
FE i 95 Before Testilli{#if After Testilli 5 FRLAR ocv ‘ r?sﬂt
(M<1g: 0.5% FlRHEE | MR
290%
Mass Voltage Mass Voltage 1gsM<75g: 0.2% ( °)
BERBRE | JFBRRIE | ORESURE | JFBRRE | \o7sg 0.19)
@) V) @) V)

bl# 247.06 17.450 247.03 17.437 0.012 99.93 0]
b2# 247.88 17.440 247.84 17.428 0.016 99.93 @)
b3# 247.95 17.437 247.90 17.425 0.020 99.93 @)
b4# 247.53 17.456 247.52 17.441 0.004 99.91 @)
b5# 247.70 17.432 247.67 17.420 0.012 99.93 @)
b6# 248.47 17.432 248.40 17.417 0.028 99.91 0
b7# 248.22 17.440 248.20 17.428 0.008 99.93 0
b8# 247.62 17.441 247.55 17.428 0.028 99.93 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 R V- #G D- R R- B F- K O- ol EHER. B, R, kK.
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Appendix 2
pisk 2
Test Iltems | Thermal test
WA E | R
11 Test procedure
Ml B
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 RN R LR IR B N 7242 C I SR R ICAEAN D TN, SR, FEIRE-40+2°C &A1 NI AEA /D
T6AN /NS, AN IR ) B 1) R £ 1K D9 30min, B &R 1A BIABIRELFI100K, AR5, K HAEMEEIR Ay
2025 CHIZFAT T E 240 /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#, (E5E—/MEHA A 7HL; b5# ~ b8#, TEZE25MEH EA 7R HL
13 Result
Wi 45 R
Sample No. Before Testillix i After TestIlid 5 Ma;s LOSS Residual Test
FE T AR ocv result
Mass Voltage Mass Voltage (M<1g: 0.5% Pl A2 L ML H
FEanpie | JRERHE | FRMPTE | JTEREE (290%)
1gsM<75g: 0.2%
) V) ) V)
M>75g: 0.1%)
bl# 247.03 17.437 247.03 17.087 0.000 97.99 O
b2# 247.84 17.428 247.83 17.083 0.004 98.02 O
b3# 247.90 17.425 247.90 17.084 0.000 98.04 0]
b4# 247.52 17.441 247.50 17.092 0.008 98.00 0]
b5# 247.67 17.420 247.64 17.099 0.012 98.16 O
b6# 248.40 17.417 248.40 17.062 0.000 97.96 O
b7# 248.20 17.428 248.20 17.090 0.000 98.06 0]
b8# 247.55 17.428 247.53 17.077 0.008 97.99 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- MR V- HESG D- AR R-OBERE,

F- ok O- Eitie. JoHFR. iR, BB, K.
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Appendix 3
fii 3

Test Items | Vibration
MRBH | &3

11 Test procedure
iiRnwa s

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.

B e O AT 2R B M 2 B RS B I a T b, REIFIRIRES) . RSHLLIESZEE R, LL7HzZB &
200Hz, 2AJEFECD RIBITHZ N — MBI, — ANMEIRRFEE15 7080 X B8 . REAS HES AT HL b M =A>
HATEE S W B 121K, 34/

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 5EA 7 H -
Result
1.3 AN
HRF AT S
Sample No. Mass loss Residual Test
RE S o = Before Testilli il After Testillid 5 D SUER - ocv ‘T“r‘eséutlt
(M<1g: 0.5% el 4% HL s Wk 25
> o
Mass Voltage Mass Voltage 1g<M<75g: 0.2% (290%)
BesFREL | FRERRIE | BERRREL | FFEEEIE | Ms75g:0.1%)
(g) V) (9) V)
bl1# 247.03 17.087 247.03 17.021 0.000 99.61 @)
b2# 247.83 17.083 247.83 17.017 0.000 99.61 @)
b3# 247.90 17.084 247.89 17.021 0.004 99.63 @]
ba# 247.50 17.092 247.50 17.007 0.000 99.50 @]
b5# 247.64 17.099 247.63 17.034 0.004 99.62 @)
b6# 248.40 17.062 248.39 16.996 0.004 99.61 0
b7# 248.20 17.090 248.20 17.030 0.000 99.65 @]
b8# 247.53 17.077 247.52 17.012 0.004 99.62 @]

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- R, JoHRR. B TERR. IR K.
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Appendix 4
b 4
Test ltems | Shock
W H | by
11 Te§t procedure
NG
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)= J(%T:),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 ] (1 G2 ] 5 A A FRC A H R i P A SO AT 3 1T o A H B AV D9 150gn 2 TE5Z (1) 0
T, K86 228D, KT RIS 52 5 KNI B2 50gn AN Bk SR IS TR) L1 22 A0 )~ AR 52 i ik o
AN L DA (15000 (350 e BN K IESE IR B o, Brh 68 ks, K
2 26 5% B KR FEB0gn (o ) e gt/ MED B I ) 1L READ (0 4 IR b . 45
A F v Bl L A Z0AE = A FOAH L F 22 B 0 AL IR T M & iRy, BB LEIRTTIAIA % =X
hify, SIEZZ18I .
1.2 Sample status
BRI
bl1# ~ b4#, at first cycle in fully charged states; b5# ~ b8#, after 25 cycles ending in fully charged
stares.
b1# ~ b4#, 1E5— MEMEA 70 b5# ~ b8#, TEH25MEM B H.
Result
1.3 A
MR ES
Sample No. s o Mass loss Residual Test
P ‘ Before Testilli il After Testilli /5 P |
BE g JR Rk ocv _resu t
Mass Voltage Mass Voltage (M<1g:05% | FIARHE | Wi
S = > = 2 0,
FRERRL | JTERIBIE | RRRRRL | ORI | e 000 | (390%)
) V) (@) V) A
M>75g: 0.1%)
b1# 247.03 17.021 247.03 17.021 0.000 100.00 O
b2# 247.83 17.017 247.82 17.017 0.004 100.00 O
b3# 247.89 17.021 247.89 17.021 0.000 100.00 O
b4# 247.50 17.007 247.50 17.007 0.000 100.00 O
b5# 247.63 17.034 247.63 17.034 0.000 100.00 O
b6# 248.39 16.996 248.39 16.996 0.000 100.00 O
b7# 248.20 17.030 248.20 17.029 0.000 99.99 O
b8# 247.52 17.012 247.52 17.012 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- s V- HESG D- AR R-OBERE

F- ok O- Eitie. JoHFR. iR, BB, K.
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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
NISFRAE, XoF R R B F A 2B — AP WS 6NN 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.
b1# ~ ba#, 1E55— MEM T A0 b5# ~ b8#, TEH25MEM B RH.
1.3 Result
NSRS
Sample No. Max. External Temperature Test result Remark
L TR Tof it 3 T e e i Mt ah R /1
(C)
b1# 57.4 (0]
b2# 57.4 (0]
b3# 57.5 (0]
ba# 57.6 (0]
b5# 57.6 (@)
b6# 57.5 (@)
b7# 57.4 (@)
b8# 57.5 (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
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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.
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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
OfLE. RE, ¥ BER9. kg0, IkgBIVIRM61£2.5 cnfI @& ARG . FEGLTE
BT IRIEH, HANRIRE AL 170°C, HiIGE 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#, {E58— MEIE0% 1) AE 75 s c6# ~ CLO#, 11525 MEIR50% (14T 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# 24.4 o
Cc2# 24.6 O
c3# 24.5 O
ca# 24.6 O
co# 24.4 o)
c6# 24.6 O
cr# 24.5 O
c8# 24.6 O
Cco# 24.6 o
cl0# 24.5 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
fE 7
Test ltems Overcharge
T H A
1.1 Test procedure
Ml
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-
AR SR 78 HE S AN 18V, AN R B /) 78 H FEL S NEAZ A A 95 R 5K R B R T8 HE
MR B 222V, B BUNE . IR RKEER A R B 18, R R NZ Y 1.21%
(1)) b e B O RFE LR . 78 F HLIRON ) SRR ) e R 78 HL LR 2435
1.2 Sample status
b9# ~ b12#, at first cycle in fully charged states; b13# ~ b16#, after 25 cycles ending in fully
charged states.
b9# ~ b12#, (E5—/MEHAE A H;  bl3# ~ bl6#, (L5225 MEM TR .
13 Result
I as
Sample No. Voltage Before test(V) Test result Remark
FE g5 I T % (V) IESEEN iRAs
b 9# 17.441 (0]
b10# 17.451 (0]
bl1# 17.432 (0]
b12# 17.443 (0]
b13# 17.443 (0]
bl4# 17.435 (0]
b15# 17.444 (o)
b16# 17.442 (0]

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

D- fifpfk; F- ks O-Tofifk. JToit K.

T
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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#, fE—MEHRTE RN  c21# ~ c30#, {EEE25MEH 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# 3.317 O c21# 3.309 O
cla# 3.302 O c22# 3.304 O
cl3# 3.311 O c23# 3.303 O
cla# 3.289 O c24# 3.306 O
cl15# 3.303 O c25# 3.310 O
cl6# 3.322 O c26# 3.295 O
cl7# 3.318 O c27# 3.309 O
cl8# 3.311 O c28# 3.298 O
cl19# 3.322 O c29# 3.296 O
c20# 3.309 O c30# 3.305 o]

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

VE: D- fiffk; F- 2k O-Tofffk. oAt K.
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HEEM
Attention
1. ARG TR A I T FHZE TR

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

2. REATHREFPBEER, PEHI-HEHARE.
Nobody is allowed to photocopy or partly photocopy this report without written
permission of the lab.

3. AMETMMBN . FRAZLTLH.

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

4. AR GIRETERK

The test report is invalid if altered.

5. fRIE IR I E AN TR A R, R S AT B P DB
If any test method is deviation from the designated test method, must be commented in
the test data sheet.

6. MMM EEH AW, MTWEIREGZ BRI RN RN ELRE .

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

7. ARG PUHIEARRE ST

The test report is valid for the tested sample only.

8. j:ﬁmﬂ%%qjuNlAu%}j—:\.uZ‘\‘iﬁﬁﬁu’ “P”%jﬁ“ﬁi‘i‘”, “F”%jﬁ“z:ﬁﬁ”o
As for the test result “N/A” means “Not Applicable”, “P” means “Pass” and “F” means
“Fail”.

RN i 28 A U AR BR A #]

Shenzhen Precise Testing Technology Co., Ltd.

JTARA RN G X A B IS K BERR O 5 IMR) s — . k. otk
Building 1, 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 tEII: é:é{: ;E***
*xkEND***
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