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Applicant information

Y= R
H G BT R
Name of samples Rechargeable Li-lon Battery
FE i 24 FR PR T A
Type/ Model .
o 82-111734-02 7,4V Typ:2600mAh 19,3Wh Min: 2500mAh 18,5Wh

RS HE
Trade mark o
173

Commission by

ZALHAL

LEUNG'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)
LTD
J7 G P T A A PR A ]

Commissioner address

No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development
Zone, Guangzhou

AL NE . . . " o
s P BB U IE A X B 7 = % 39 5
LEUNG’'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)
Manufacturer LTD
il 3

J M 2 P T A AT PR 7]

Manufacturer address

No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development
Zone, Guangzhou

3 R b S B
" PN T R AR I S X RS = K 39 2
Fact LEUNG’'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)
actory
LTD
Hepn

J7 G P T A A PR A ]

Factory address

No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development
Zone, Guangzhou

e P AR L TF R < B P B 30
Appearance Black
FE i I B
Sample status Good
RS e
Package of goods
B A3 B
Quantity of sample
41pcs

PR B

Sample identification
B dh R 5

b1#~b16# ; c1#~c25#

Reference standard

S bl

MH/T1052-2013 (Tests for lithium batteries transported by air)
MH/T1052-2013 {fji 71z iy el iyt P 3SR )

Receiving date

FHE 3

2016.09.13

Completing date
5e ) H 3]

2016.09.29
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Test Conclusion

WL
No. | Name of test Testing standard Test result Conclusion Remarks
e | M H 4 AR MR &G ENTTEZS H/E
1 Altitude simulation See Appendix 1 Passed y
e AL PN EI! i
2 Thermal test See Appendix 2 Passed /
TR LR 2 Gi%
3 Vibration See Appendix 3 Passed y
IRzh LR 3 atk
4 | Shock UN Manual of Tests and | S&€ Appendix 4 E\assed /
iy Criteria LB ER 4 o
ST/SG/AC.10/11/Rev.5/
5 External Short-circuit | amend.2, 38.3. See Appendix 5 Passed /
SRS BEAE (R T etz | WIHE 5 G
i 1) S S 8 AN A
Impact FHMt) ST/SG/AC. 10/11/ | See Appendix 6 Passed
- Rev. 5/amend. 2, 38. 3. A /
fi ’ L% 6 SXi
6
Crush ) / N/A
Bk AN
7 Overcharge See Appendix 7 Passed /
TR LR 7 i
8 Forced discharge See Appendix 8 Passed y
e 1) TSP k% 8 i

Conclusion/&it:
The Rechargeable Li-lon Batteries submitted by LEUNG’S COMMUNICATION & ELECTRIC PRODUCTS

Date of issue:/H#i: Oct. 21,2016

WARM PROMPT: This test report can be used worldwide ( including apply for the certification for safe
transport of Shanghai Research Institute of Chemical Industry).

REBRR: iR 2FEA (O& I LB TEE) .

Approver: Liang Hongcheng Checker: Hu Pingfei Tester: Huang Yining
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Photos of samples and markings

B dh Sbn iR I

Battery (82-111734-02 7,4V Typ:2600mAh 19,3Wh Min: 2500mAh 18,5Wh)

mabol® BTN 2C7 1e/es e
1742 PIN: 82-1 2 Rev EVA ‘3 :@
IR

2A9A ADO19 AR KT RS

. WAL L. Pat.No.D488,436 and US 7,176,665
A ssemble shortcircun o dsposs ol infie_ Celi Ongin: Japan / Assembied in: China
B B s s rovedera. "™ For use with Symbol MCIXXX series only
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Appendix 1
bR 1
Test Items | Altitude simulation
A3 H e 2 A AT
11 Test procedure
’ AL
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least six hour
at ambient temperature (20£5°C).
TS S A AR IR IR (20£5°C) N, EAFAE/N TS T 11, 6kPa 5 77 F 2/ 75/
1.2 Sample status
' HmRE
b1#~b4#, at first cycle in fully charged states.
bl#~b4#, FEH—MEI5E 278 A F it .
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, TEH TLHAMEM 58 4 78 F I HL .
13 Be‘sult
MiRE R
Before I iif After i 5 Mass loss | Residual
Sample No. Mass Voltage Mass Voltage Rk ocv Test result
e TR BERRE | JTEEE | pemme | JTEHBRE @) R | ISR
0
(2) (V) (9) (V) ()
b1# 121,025 8,36 121,002 8,35 0,019 99,88 o)
b2# 121,019 8,36 121,010 8,35 0,007 99,88 o)
b3# 120,807 8,36 120,795 8,35 0,010 99,88 o)
b4# 121,405 8,36 121,395 8,35 0,008 99,88 o)
b5# 121,028 8,35 121,008 8,35 0,017 100,00 o)
b6# 121,355 8,36 121,338 8,36 0,014 100,00 o)
b7# 121,498 8,36 121,478 8,35 0,016 99,88 o)
b8# 120,983 8,36 120,967 8,36 0,013 100,00 o)

Note: L-Leakage, V-Venting, D -Disassembly,

R -Rupture, F-Fire, O-No leakage, no venting, no

disassembly, no rupture, no fire,

HE: L- s V- ARG D fRRs R OB

F - ji2k; 0- it <. Ak, . Tk,
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Appendix 2
ff 2
Test Items | Thermal test
LT H Tt
11 Test procedure
’ AP BB
Test cells and batteries are to be stored for at least six hours at a test temperature equal to
721+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),
K S AR IR A T2 2 2 C ISR FIEAEA DT 6 AN/, SRJG, FEIRE-40E2°CHAT
JEAEASD T 6 A/, AN B2 T 1) 6] B e K O 30min, B R #HAE BIR P IRE S| 10 Ik, A5,
B HAERETIR FE N 20+ 5°CIIZAT T IRE 24 AN/,
1.2 Sample status
b1#~b4#, at first cycle in fully charged states.
b 1#~bA#E S — MEIA 58 4 78 HL Y FLIE .
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, TEH TuHAMEH 58 4 78 F I HLL
13 Result
’ RS R
Before I i After i 5 Mass loss Residual
Sample No, Mass Voltage Mass Voltage R ocv Test result
Ffdh 5 e | TR | pepme | TEEHRE @ RIREE | R4S
0
(2) (v) (2) (V) ()
b1# 121,002 8,35 120,993 8,27 0,007 99,04 o)
b2# 121,010 8,35 120,963 8,27 0,039 99,04 0
b3# 120,795 8,35 120,758 8,27 0,031 99,04 o)
ba# 121,395 8,35 121,346 8,27 0,040 99,04 o)
b5# 121,008 8,35 120,969 8,27 0,032 99,04 o)
b6# 121,338 8,36 121,301 8,28 0,030 99,04 o)
b7# 121,478 8,35 121,431 8,28 0,039 99,16 0)
b8# 120,967 8,36 120,889 8,28 0,064 99,04 o)

Note: L-Leakage, V-Venting,

disassembly, no rupture, no fire,

HE: L- bR V- #FG D MR R ARG

D -Disassembly,

R -Rupture, F-Fire, O-No leakage,

no venting, no

F -2k 0- i, JoH R, k. . Tk
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Appendix 3
fi% 3
Test ltems | Vibration
T H k3N
11 Test procedure
’ WAL B
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,
K R ESORT R 7 [ 3 22 AE RSN B I G T L, AR TR RSN . IRB BLIESZPOE K, LA THz 1
INZ 200Hz, RJ5 PR/ B3] THz 9— MG, — DMEIRFFEE 15 2B Bl B4l
A = AN FARIE LR A) EAE3A 12 4K, 3 NI
12 Sample status
’ BRRE
b1#~b4#, at first cycle in fully charged states.
bl#~b4#, TEH —AMEH 58270 i HIE .
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, 1EH L HMEH 58 4 78 R L .
13 Be‘sult
LR
Before il Hif After M5 Mass loss Residual
Sample No, Mass Voltage Mass Voltage Rk ocv Test result
B b G 5 RemmE | TEEE | pepme | JTEEBE ®) R4 L UIREAE S
0
(2) (V) () (v) ()
b1# 120,993 8,27 120,993 8,27 0,000 100,00 o)
b2# 120,963 8,27 120,970 8,27 0,000 100,00 o)
b3# 120,758 8,27 120,756 8,27 0,002 100,00 o)
ba# 121,346 8,27 121,345 8,27 0,001 100,00 o)
b5# 120,969 8,27 120,969 8,27 0,000 100,00 o)
b6# 121,301 8,28 121,303 8,27 0,000 99,88 o
b7# 121,431 8,28 121,429 8,27 0,002 99,88 o)
b8# 120,889 8,28 120,890 8,27 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,

E: L- s V- R D- R RO F - K 0- Jilltle. JoHRRL BRI, oK.
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Appendix 4
fik 4
Test Items | Shock
5T H Ui
11 Test procedure
’ WAL B
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 battery, Each cell or battery shall be
subjected to a half-sine shock of peak acceleration of 150gn and pulse duration of 6
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 [ 6 28 [ 7 3 A A R R RV it P 2 AT 2R T o 0 1 LSS B VB LAUEAE Y 150gn
(2 IESZ NI B e oy, R RRSR 6 2D 44 = AN A 2 B 1) 43 0 ox JFG IE AR R AR =K
> L B A SRR 18 K
1.2 Sample status
b1#~b4#, at first cycle in fully charged states.
bI#~bA#{E S — MEHM 78 4 78 L F b
b5#~b8#, after 50 cycles ending in fully charged states.
b5H#~b8#, £ L HMEH 58 4 78 L HLE
13 Result
' AL R
. Before Jik Al After Wi f5 Mass loss | Residual Test
amp ? 0, Mass Voltage Mass Voltage B4 2k ocv result
P 5 PemRE | TR | ppqgme | TEEEEK RIgHE |
! T *) 0 kL
(2) (v) (2) W) ()
b1# 120,99 8,27 120,99 8,27 0,000 100,00 o)
b2# 120,97 8,27 120,97 8,27 0,000 100,00 0
b3# 120,76 8,27 120,76 8,27 0,000 100,00 0
b4# 121,35 8,27 121,34 8,27 0,001 100,00 o)
b5# 120,97 8,27 120,97 8,27 0,000 100,00 0
b6# 121,30 8,27 121,30 8,27 0,000 100,00 0
b7# 121,43 8,27 121,43 8,27 0,000 100,00 o
b8# 120,89 8,27 120,89 8,27 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,

T L- s V- G D- RS R-OBR; F - K 0- Tilitle. JoHRR. EMA. R, oK.
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Appendix 5
ff% 5

Test Items External short circuit
T H AN YA
11 Test procedure
’ WAL B
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 55+2°C and then the cell or battery shall be subjected to a short circuit
condition with a total external resistance of less than 0,170hm at 55+2°C, This short circuit
condition is continued for at least one hour after the cell or battery external case
temperature has returned to 55+2°C, the cell or battery must be observed for a further six
hour for the test to be concluded,
PRFFRIG I BT FE RS EAE 5522°C, DUME MBI dh AP R IR A 3] 55£2°C, AR5, fEiL
TN, R HIEAR A /NT 0, 1 BRI A a4, il B R R AN R IR R 5] 55 +2C 2
JE RS 1 /N RLE, 0 B S Bl i i — S 6 NN R T AR
1.2 Sample status
’ RS
b1#~b4#, at first cycle in fully charged states.
b 1#~bA#TE S — MEPA 58 4 78 HL Y FLIE .
b5#~b8#, after 50 cycles ending in fully charged states.
b5#~b8#, TEH TLHAMEH 58 4 78 i HL .
13 Result
' RS
Max, Ext T t
Sample No, ax,ﬁéeﬁrnﬁ:ﬁ%e;n;ape;a ure Test result Remark
FE GRS ey i 5 i
b1# 55,2 o /
b2# 54,7 o /
b3# 56,1 o /
b4# 55,0 o /
b5# 54,7 o /
b6# 54,9 o) /
b7# 55,2 o /
b8# 55,4 o) /

Note: D -Disassembly, R -Rupture, F-Fire, O- no disassembly, no rupture, no fire,

E: D- MR R F - Rk 0L, EER. Tk
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Appendix 6
b 6

Test Items
T H

Impact

s

1,1

Test procedure

MRS B

The 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 ofthe bar
and sample in a controlled manner using a near rictionless, 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 15,8mm * 0,1mm diameter curved surface lying across the
centre of the test sample. Each sample is to be subjected to only a single impact.

FE it RO B B RO O B IR AR T B — R EARN 15,84 0,1 20K, KEZRD 6 JHK(EL
ZHGS R RO RGP i) 1 316 BB /e S e — AN EIL 9,1 £
0,1 TIEMEREEN 6142, 5 JEK AL BLJLT-Jo BEHE A1 Z 4y ) i 28 45T 2 L T8 sl i vk
EANEWEE SREMEAS S e FHRLS] S Bk B0 TR BPE BOEE NS K SCHETIE 90°.
Pttty B R TR Lt RO Ol 7 5 ANER A A T R AT, S ROSERE R0 AR 16,8 £
KEMRMO N EE . 8 A R a2 — k.

1,2

Sample status

FEARRES

C11#~C15#, at first cycle at 50% of the design rated capacity;
Cl1#~C15%, {EH—MEM 50%HIHE A 7

1,3

Result

WG R

Sample No,
T TRS)

Max, External Temperature
o it 2 T ¢ o U FEE
(‘C)

Test result Remark
Wik 25 %VE

C1#

24,0 o /

C2#

241

C3#

24,1

C4a#

24,1

C5#

O|0| 0| O

24,0

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

E: D- ks F - ks O-JEA. KiK.
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Appendix 7
pEsk 7
Test Items Overcharge
LT 3 LTS
11 Test procedure
’ AP BB
Th facturer’
When the manufacturer’'s recommended © .manu acturers recommended
) maximum charge voltage is 8,40V, The
charge voltage is not more than 18V, the , ,
. manufacturer’s recommended maximum
minimum voltage of the test shall be the . .
, , continuous charge current is 2,6A,The
lesser of two times the maximum charge ,
voltage of the test is 16,80V, And the
voltage of the or 22V Current is 5.2A
WRT FHEFER R B AN 18V, ALK | . s e i
. e o | TR RO TS AR g 8, 40V, [ MR
B /I 78 PR F S B 120 P A B ) R AR K s il .
70 HL L B A 22V KITHEFN 2, 6A, MK HEIE A
- 16, 80V, HLFLA 5, 2A.
When the manufacturer's recommended
charge voltage is more than 18V, the minimum
voltage of the test shall be 1,2 times maximum
charge voltage /
SR SXAHEAE RO 78 B L R 18V, AT
£/ 75 o H R %
1, 2 {51 FHEfF KR L R
1.2 Sample status
' RS
bO#~b12#, at first cycle in fully charged states,
b9#~b12#, FESH —METE 478 A L
b13#~b16#, after 50 cycles ending in fully charged states,
b13#~b16#, F£ 55 T+ MEM 5 478 U HL it .
13 Be\sult
MRGE R
Sample No, Voltage Before test (V) Test result Remark
FE 5 D HT T 6 L (V) M55 R LiRAs
bo# 8,36 (0] /
b10# 8,36 (0] /
b11# 8,36 (0] /
b12# 8,36 (0] /
b13# 8,35 (0] /
b14# 8,36 (0] /
b15# 8,36 (0] /
b16# 8,36 (0] /

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

E: D- MR F - 2k O-EffE. e K.




Report No.: GZLS20160913U01 Page 12 of 13 pages

Appendix 8
fisk 8
Test Items Forced discharge
T H SR T8
11 Test procedure
’ WAL TR
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),
7 20+ 5°C HIEEIRIE T, % B BN ERELE 12V (0 B FLE A BT BB R K038 24 K /0 fL B 7 77 ]
B L BEAT ORI TBOR, I ELIA R SR SRS BT AR R R G ) e E B R TR LA, TR
IS [ D9 B 25 5 Bk DA AR L UL
1.2 Sample status
’ KRS
C6#~C15#, at first cycle in fully discharged states;
C6#~C158, FE55— M 78 BRI HLLs
C16#~C25#, after 50 cycles ending in fully discharged states;
Cle#~C25%, TR T MEM TR B,
13 Be‘sult
WAL R
Voltage Before test Voltage Before test
Sample No, s Test result Sample No, R Test result
N o AT 2% - . o R I 2% H -
PRSI E o WRGR | FERHS o PR G
Co# 3,266 o C16# 3,268 o
C7# 3,264 o C17# 3,268 o
Cs# 3,268 o C18# 3,272 o
Co# 3,266 o C19# 3,252 o
C10# 3,273 o C20# 3,274 o
C11# 3,264 o C21# 3,263 o
C12# 3,267 o C22# 3,262 0]
C13# 3,262 o C23# 3,265 o
C14# 3,269 o C24# 3,263 0]
C15# 3,274 o C25# 3,273 0]

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

E: D ks F - Rk O-BMRR. KiK.
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v 25 EF
FOE H M
Important

- AR o A AR T P R S A TR

The test report is invalid without the special seal for testing and Paging seal of Guangzhou

MCM Certification and Testing Co,, Ltd,

RGNS B FEE, AEE B H AR .

Nobody is allowed to photocopy or partly photocopy this test report without written permission
of Guangzhou MCM Certification and Testing Co,, Ltd,

AR TN L B R N A NS48 TR

The test report is invalid without the signatures of Approver, Checker and Tester,
AR R R

The test report is invalid if altered,

SRR A A 8, NIRRT 22 H R LR A R A R

Objections to the test report must be submitted to Guangzhou MCM Certification and Testing
Co,, Ltd, Within 15 days,

6, A4 i LLIZ 5 AU MR

Throughout this report a comma is used as the decimal separator,

7 AARE DO RFE A DT

The test report is valid for the tested samples only,

R BAL: T M FRARA I AA PR A A
Laboratory: Guangzhou MCM Certification and Testing Co,, Ltd

Hh

bk: PE M EEX R =SB 13 52—

Address: 1 F No,13, Zhong San Section, ShiGuang Road, Panyu District, Guangzhou City,

H

1%

Guangdong Province, China,
%: 0086-20-34777662

0086-20-34777663 Email: mark,miao@mcmtek,com
H: 0086-20-34777665-609 Web: Hittp://www,mcmtek,com




