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General information

Lz N

Name of samples Rechargeable Li-ion(3,6V) battery
FE i 4 5 A 78 LA B HL
Type/ Model

. 82-166537-01 3,6V 3150mAh/11,34Wh(TYP) 3100mAh/11,16Wh (MIN)
SRS
Trade mark

B ZEBRA
FEi AR
Commission by LEUNG’'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
ZAERAL J7 NG IR T A A PR

Commissioner address

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

T Guangzhou

TP B AR R X B3R = =% 39 5
Manufacturer LEUNG’'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
pibexia] JNZE BT S A R A

Manufacturer address

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

Guangzhou
i) 34 i b . . . . -

J7 N E AR VT R X RS R < =% 39 5
Factory LEUNG’'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
e TS IE TR S A R A ]

Factory address

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

. Guangzhou
A bk . - N~ 8 N i o
I SR P R X R R = =% 39 5
Appearance:
FE AN B, o
Sample status Good
FERIRES FEUF
Package of goods
A EANEES
Quantity of sample
R 43pcs
FE R
Sample identification
cl1#~ca3#

RN A ]

Reference standard

SH el

MH/T1052-2013 (Tests for lithium batteries transported by air?
MH/T1052-2013 {7 iz Fa £ r vt i 3 )

Receiving date

FAEH

2016.06.17

Completing date
56 A H

2016.07.07
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Test Conclusion

MR L5
No.F¢ | Name of test Testing standard Test result Conclusion Remarks
T | T H AR T b WA ATIEE 1 ik
1 Altitude simulation See Appendix 1 I, | Passed y
i+ A A b 1 L
2 Thermal test See Appendix 2 Il | Passed y
T e e 2 Hi%
3 Vibration See Appendix 3 I, | Passed /
IRzh Btk 3 G
4 Shock UN Manual of Tests and | See Appendix 4 . | Passed y
il Criteria bt 4 L
ST/SG/AC.10/11/Rev.5,
External Short-circuit amend.2, 38.3. See A dix 5 i, | Passed
- ee endix
5| shamsms BT OCTBRIE | g 5 | s /
f P 32 LA 1R A A v
¥ iy )
Impact ST/SG/AC. 10/11/Rev. 5, | SeeAppendix 6 Il | Passed /
il amend. 2 38. 3. b 6 ik
6
Crush / y N/A
$ I REH
7 Overcharge See Appendix 7 i, | Passed y
TR H bk 7 L
8 Forced discharge See Appendix 8 I, | Passed /
R i 8 ok

Conclusion/45i£:

. SYpe il NG TR R Sl
HETFM) ST/SG/AC, 10/11/Rev.5 amend. 2, 38.3 AEK,
Seal/ A & -

Date of issue:/H#H: Jul. 12,2016

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

EERR: Mmid 2Rl (B8 HiE B TEE) .

Approver: Liang Hongcheng
feitk: 1.

Checker: Hu Pingfei

%&:/ﬁAf%%%a“

Tester:GaoPuzheng

It (;aa EH ZM':?L
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Photos of samples and markings

Bt A bm IR A

Battery (82-166537-01 3,6V 3150mAh/11,34Wh(TYP) 3100mAh/11,16Wh(Min))

P —Y 0 PIN: 82-186537-02  MFD:24JUN16
v (AT I AT LT TLCTL LAy i
- . T S 6046 ID:TZ1712624G613B8A.A0089 Rev B
'8 T O ot BTRV-6IABIEOOK
AR Do not disassemb 0 or dispose
0 e. CA ON: R of explosio e
eplaced by a orre pe.Dispo 0 ed batterie
- 0 R-410 O30 accord g (0 ins! .." '.‘.'u
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Appendix 1
b 1
Test Items | Altitude simulation
5 § e AT
1,1 Test procedure
YR
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least six hour
at ambient temperature (20£5C).
IS S A R AE ARG (204 5°C) N, ffFAE/D T 5T 11, 6kPa R JT FZD/N/N
1.2 Samplestatus
’ FEaRTS
C1#~C10#, at first cycle in fully charged states;
Cl#~C10%, 7E58 — MEA T2 A HRE:
13 Be\sult
RS
Before i Al After Il J5 Mass loss | Residual
Sample No. Mass Voltage Mass Voltage | mgfiz | OCV Testresult
5 > B N
FE i 5 B i L e R JT % L @) I'Jﬁ*\oEEE gt R
(8) W) (e) ) *)
C1# 63,293 4,18 63,290 4,11 0,005 98,33 (0]
C2# 63,340 4,17 63,337 4,12 0,005 98,80 (0]
C3# 63,358 4,18 63,353 4,11 0,008 98,33 (0]
Ca# 63,079 4,17 63,077 4,11 0,003 98,56 (0]
C5# 63,194 4,18 63,189 4,12 0,008 98,56 (0]
Co# 63,355 4,17 63,350 4,12 0,008 98,80 (0]
C7# 63,340 4,17 63,331 4,12 0,014 98,80 (0]
C8# 63,298 4,17 63,291 4,12 0,011 98,80 (0]
Co# 63,295 4,18 63,289 4,11 0,009 98,33 (0]
C10# 63,344 4,18 63,338 4,12 0,009 98,56 (0]

Note:L-Leakage, V-Venting,

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

disassembly, no rupture, no fire.

7 L- s V- HEG D fdMA: R- OB

F -2k 0- i, JoHF<. Mk, L. oK.
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Appendix 2
ff=% 2
Test Items | Thermal test
AT H Tt
1,1 Test procedure
v
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).
K HOE AT R IR B T2 2 2° C IR AT T IAE AN T 6 AN, R)5, EilRE-40E2CHRMAT
WAEAT 6 AN, PSR FE A )RS K 30min, BEHAE BRPIRE S| 10 ik, A5,
B HAEIRRIRE N 20+ 5°C 2644 FUE 24 AN/ .
1.2 Samplestatus
’ FEaRTES
C1#~C104#, at first cycle in fully charged states;
ClH#~C10#, fE58 — MEM T 2T HIRE:
13 Be\sult
WAG R
Before il A After Il 5 Mass loss
‘ : o Mass | Voltage Mass | Voltage PSR ocv Testresult
FE i B VAR -aENaS PE R F % H ) T4 R o
(g) (V) (g) (V) )
C1# 63,290 4,11 63,277 4,08 0,021 99,27 (0]
C2# 63,337 4,12 63,331 4,08 0,009 99,03 (0]
C3# 63,353 4,11 63,347 4,07 0,009 99,03 (0]
Ca# 63,077 4,11 63,058 4,08 0,030 99,27 (0]
C5# 63,189 4,12 63,179 4,07 0,016 98,79 (0]
Co# 63,350 4,12 63,340 4,08 0,016 99,03 (0]
C7# 63,331 4,12 63,322 4,08 0,014 99,03 (0]
C8# 63,291 4,12 63,289 4,07 0,003 98,79 (0]
Co# 63,289 4,11 63,280 4,08 0,014 99,27 (0]
C10# 63,338 4,12 63,331 4,08 0,011 99,03 (0]

Note:L-Leakage, V-Venting,

disassembly, no rupture, no fire.

E: L- s V- ARG Do R R-OBEEG

D -Disassembly,

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

F - 2k 0- Joiltie. JCHFR. ToMR. B, T,
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Appendix 3
ff=% 3
Test Items | Vibration
KT H e
1,1 Test procedure
kP 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 7Hz and 200Hz 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 B A [ M 22 e AR B S B b, RSP IRIRS) . RS PAERBIE, DL THz 4
INZE 200Hz, R J5 P> B3] THz 9 —AMEHR, —MEPFFLE 156 080 B, A B
AR A=A EAH R BT 8] A 12 1 3 M.
1.2 Samplestatus
’ FEaRES
C1#~C104#, at first cycle in fully charged states;
ClH#~C10#, fE28 —MEM T 2T HRE:
13 Be\sult
WAL R
Before il A After Ml J5 Mass loss Residual
Sample No. Mass Voltage Mass Voltage ek OoCcv Testresult
> =) BT N
(ESE RS R R VAR giEVAS P VAR i gisVA ) IU%OEEE IRnee
(8) (V) (8) ) *)
C1# 63,277 4,08 63,274 4,08 0,005 100,00 (0]
C2# 63,331 4,08 63,329 4,08 0,003 100,00 (0]
C3# 63,347 4,07 63,347 4,07 0,000 100,00 (0]
Ca# 63,058 4,08 63,055 4,08 0,005 100,00 (0]
C5# 63,179 4,07 63,175 4,07 0,006 100,00 (0]
Co# 63,340 4,08 63,340 4,08 0,000 100,00 (0]
C7# 63,322 4,08 63,321 4,08 0,002 100,00 (0]
cs# 63,289 4,07 63,285 4,07 0,006 100,00 o
Co# 63,280 4,08 63,280 4,08 0,000 100,00 o
C10# 63,331 4,08 63,328 4,08 0,005 100,00 (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- s V- S D iR R OB

F -2k 0- Titie. THFR. MR, TR, LK.
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Appendix 4
fi=% 4
Test Items | Shock
I i
1,1 Test procedure
RSB
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 ] ) FE AR I R A A R SR R Yt ot ) 2 P IC AR T o 0 A H RS B il DAV D 150gn
[ IESZ A B i o, Tk RREE 6 280 o 4 =N FAH 2 B m) 49 il % G T AR -l = I
AN H A B L A S RO 18 IR
1.2 Samplestatus
’ FEaRTE
C1#~C104#, at first cycle in fully charged states;
CI#~C10#, 7255 — Mg 78 & 78 RS
R
13 ‘ e‘sult
MRS R
Before {m“ﬁﬁﬁﬁ After Uﬂﬂii’ﬁ}ﬁ Mass loss Residual
. Mass Voltage Mass Voltage | & %% t
FEdhdn 5 emme | THEE | pome | THEE ) ’ﬂﬁi%)ﬁ Sk 5
(8) (V) (8) ) *)
C1# 63,274 4,08 63,273 4,08 0,002 100,00 (0]
C2# 63,329 4,08 63,329 4,08 0,000 100,00 (0]
C3# 63,347 4,07 63,347 4,07 0,000 100,00 (0]
Ca# 63,055 4,08 63,055 4,08 0,000 100,00 (0]
C5# 63,175 4,07 63,173 4,07 0,003 100,00 (0]
Co# 63,340 4,08 63,340 4,08 0,000 100,00 (0]
C7# 63,321 4,08 63,320 4,08 0,002 100,00 (0]
cs# 63,285 4,07 63,284 4,07 0,002 100,00 o
Co# 63,280 4,08 63,278 4,08 0,003 100,00 (0]
C10# 63,328 4,08 63,328 4,08 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- s V- HEG D MM R- OB

F -2k 0- i, JoHF <. k. . Bk
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Appendix 5
P4 5

Test Items External short circuit
KT H AN
1,1 Test procedure
kP 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 0,1 ohm 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.
DRI A B IRFE RS EAE 55 £2°C, DUF HLS B L i RE AP RIBEIA B 55£2°C, AJ5, Rl
TN, BIIEGAA /N T 0, 1 BRESIZ R 8, 1 sl B SRR R R 3 55+2°C 2
JE FRRFSE 1 /NS b, s el it 0 i — DS 6 AN/ A R R AR .
1.2 Samplestatus
’ FEaRTE
C1#~C10#, at first cycle in fully charged states;
CL#~C10#, 7255 — Mg 78 2 78 RS
Resul
13 ‘ e‘su t
MRS R
Max. Ext IT t
Sample No. axﬁéeﬁrr%%eﬁn;ap;a ure Testresult Remark
PR S . “»me WSS R #E
C1# 55,6 o /
C2# 55,3 o /
C3# 56,2 o /
Ca# 55,8 o /
C5# 55,5 o /
Co# 56,1 o /
C7# 55,7 o /
Cs# 55,8 o /
Co# 55,6 o /
C10# 56,2 o /

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

E: D- fE4R; R- R F - ks Ok, JEmig. itk
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Appendix 6
fis% 6

Test Items
AT H

Impact

il

1,1

Test procedure

WS B

The sample cell or component cell is to be placed on a flat smooth surface. A 15,8 mm %
0,17mm 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 thehorizontal 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
thecentre of the test sample. Each sample is to be subjected to only a single impact.

P it FLOS B R F O i B PR R B — R B4R A 15,81 0,1 =K, KESE/D 6 HK(EL
ZHLES IR KRS, BUBCRFH AHE) 1 316 BUANE B MIERE . —/NEIE 9,1 £
0,1 THufBREEA 6112, 5 JEKE AL LU0 BEEAN Z 4 ) IR 28 A5 TH 38 L 4 T8 B8 8 %
AN SRR ACE R b FIDAS] Sk (0 3 B0 BOE TE N 5 KF SR 90°. #
Jat o ) A T P b RO 0 2 5 ANER A R T SR P AT, IR SROSERER R O AR 15,8 £
KEMEBHMNER. GRS RE2—KiEdL.

1,2

Samplestatus

C11#~C15#, affirst cycle at 50% of the design rated capacity;
Cl1#~C154%, 7E55— M 50% ) #E 7 & ;

1,3

Result

WG R

Sample No.

FE g 5

Max. External Temperature
ToE Vil 2R T B e U
(‘C)

Testresult Remark
Ml e

C11#

99,5

C12#

89,3

C13#

79,8

C14#

75,4

C15#

0O|jo0o|jOo|0O|O

84,8

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

E: D- fEfR; F - ks O-TofiA. il
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Appendix 7
fisk 7

Test Items
I H

Overcharge

T

Test procedure

WS B

11

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
IR FHEAFH 7 LR AN BRI 18V, Al
{1 pe /N 78 FELFEL S N AZ R PR IR ) R AERE I B
K78 FL F R Bl A 22V

The manufacturer’s recommended
maximum charge voltage is 4,24V. The
manufacturer's recommended maximum
continuous charge current is 1500mA.The
voltage of the test is 8,48V. And the Current
is 3000mA.

IR ROR TR RN 4, 24V, | KR
K7 HL HLYR 9 1500mA. R H & A 8, 48V,
HLY A 3000mA .

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

W SAHEFER 78 B R I 18V, AR
BONFEHHIERZA 1, 2 B0 FAETER &
KA HHE

Samplestatus

1,2 '
FERARE

Cl68~C19%, 7E 55— MEH E 2 78 IR

C16#~C19#, at first cycle in fully charged states;

C204~C23#, 7 55 T+ MEM 58 2 TS HUIRE s

C20#~C23#, after 50 cycles ending in fully charged states;

Result

1.3 ik R

Voltage Before test (V)
WG HT % H (V)

Sample No.
FE i

Remark

#E

Testresult
Mt

C16# 4,19

/

C17# 4,18

/

C18# 4,18

C19# 4,18

C20# 4,18

C21# 4,19

C22# 4,18

C23# 4,18

o/ ojojo|jo0o|O0|O0]|O

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

¥E: D fiffk; F - ik OOk, oK.
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Appendix 8
fi=% 8
Test Items Forced discharge
I H Gl
1,1 Test procedure
AP B
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).
TE 205 CIIMAERIRE T, K i AN ECEETE 12V 1 B IR F b7 s b, b B e R4
PrdpS SRR FL R G |48 E I BRORTSCR R, ORI T A BI0E 5 B R DA IR F AL«
1.2 Samplestatus
’ FEaRTE
C24#~C33#, at first cycle in fully discharged states;
C24#~C33#, 7L 5 — MEM 5B 2 HVIRE
C34#~CA43#, after 50 cycles ending in fully discharged states;
C34#~CA3%, 7£ 55 T+ MEH 76 2R
13 Be‘sult
MRS R
Voltage Before test Voltage Before test
Sample No. R Testresult Sample No. R Testresult
. o LY % L s N o LR % L o
Py | T witgm | b | O TESE
C24# 3,166 o C34# 3,185 o
C25# 3,169 o C35# 3,190 (0]
C26# 3,182 0] C36# 3,188 (0]
C27# 3,179 o C37# 3,169 o
C28# 3,191 o C38# 3,179 (0]
C29# 3,180 o C39# 3,189 (0]
C30# 3,189 o C40# 3,190 (0]
C31# 3,190 o Ca1# 3,191 (0]
C32# 3,191 0] Ca2# 3,182 (0]
C33# 3,169 o C43# 3,179 o

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

E: D- M@k Fo- K OTKRA. oK.
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ATA) _ﬁ‘ —'—:
R OHE
Important

(I S oY (v v R VA s il B AN o< T oy
The test report is invalid without the special seal for testing and Paging seal of
Guangzhou MCM Certification and Testing Co., Ltd.

2. RERXE =M FER, A2 HE AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Guangzhou MCM Certification and Testing Co., Ltd.

3. AR EHEHEN L FIRR N AN N2 TR
The test report is invalid without the signatures of Approver, Checker and Tester.

4, KR IR R
The test report is invalid if altered.

5. WIS A A AV MRS Z B IR A AL
Objections to the test report must be submitted to Guangzhou MCM Certification and
Testing Co., Ltd. Within 15 days.

6. 2454 i o LLE SAUE MU

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

7 AR DO R DT

The test report is valid for the tested samples only.

KWL [ PHIFRARAIMEARA R 2 7]

Laboratory: Guangzhou MCM Certification and Testing Co., Ltd

bk HEN RSB XA =B 13 5

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

Hi%: 0086-20-34777662
0086-20-34777663Email: mark.miao@mcmtek.com

f£E.: 0086-20-34777665-609 Web:Http://www.mcmtek.com




