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Name of samples

Lithium Manganese Dioxide Button Battery

Fam B H-— b= it
Samples’ type Lithium Metal Cell
R B @ s
g%e;ﬂ“:;de’ CR2032 3V 230mAh (Lithium metal content: 0.06g)
Brand
RitR )
The cell consists of the positive electrode plate, negative electrode plate, separator,
electrolyte and case. The positive and negative electrode plates are housed in the
Appearance case in the state being separated by the separator, covered with silver metal case,
FE 5 4 approx 3.0g/pcs.
RANHIER. k. BE. BRENAEHER, FRARES ETHEBEMEE, £
BHROBESRIT, BIEFELN 3.09.
SHENZHEN M&LAK INDUSTRY CO., LTD
YT 5 LA F R A F]
. Jinshan industrial park, No.375, Xixiang, Guangshen road, Xixiang district, Baoan,
Client
ShenZhen
SN BRI KT % BT REATE & B 375 B 4 L TV E Tk 5F
Tel: 0755-27863350
E-mail: 537035367 @qq.com
SHENZHEN M&LAK INDUSTRY CO., LTD
il I TG 7 KA F IR A F]
; Jinshan industrial park, No.375, Xixiang, Guangshen road, Xixiang district, Baoan,
3 7
ShenZhen
HYNTELZX T2 EE RS B 375 54 1L Tk F 8% 5F
SHENZHEN M&LAK INDUSTRY CO., LTD
Factory HYITIEBE LB RAF
He e Jinshan industrial park, No.375, Xixiang, Guangshen road, Xixiang district, Baoan,

ShenZhen
RINTHEZX S HNE FEE 2B 375 24 L TIEF#% 5F

Testing standard

UN Manual of Tests and Criteria ST/SG/AC.10/11/Rev.6, amend1, section 38.3.
BREE(XTREEYEHOR U B R MIEFEM) ST/SG/AC.10/11/Rev.6,

R b amend1, section 38.3.
;agg;fuanm 40C

;‘:g’;'qg e 2019.01.16

;E; éa; 2019.01.16 - 2019.01.28
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No. | Name of test Conclusion Remarks
e | W7 E &7 WA R KINGE W #&E

1 38.3.4.1 Altitude simulation See Appendix 1 Passed y
38.3.4.1 BB AR 1 i

2 38.3.4.2 Thermal test See Appendix 2 Passed /
38342 BERE R 2 &8

3 38.3.4.3 Vibration See Appendix 3 Passed /
38.3.4.3 #kzh WLME 3 atk

4 38.3.4.4Shock See Appendix 4 Passed /
38.3.4.4 i HHE 4 &

E 38.3.4.5External Short-circuit See Appendix 5 Passed /
38.3.4.5 SN KR MR 6 &
38.3.4.6 Impact / / N/A

6 38.3.4.6 fit ANEH
38.3.4.6 Crush See Appendix 6 Passed /
38.3.46 HF & MR 6 =

- 38.3.4.7 Overcharge / / N/A
38347 HHERRE TER

8 38.3.4.8 Forced discharge See Appendix 7 Passed /
38.3.4.8 &l H Rk 7 ahE

Conclusion/4#:

The Lithium Manganese Dioxide Button Batteries submitted by SHENZHEN M&LAK INDUSTRY CO.,
LTD have passed the test items of UNITED NATIONS” Recommendations on the Transport of Dangerous

Goods, Manual of Test and Criteria ST/SG/AC.10/11/Rev.6, amend1, section 38.3.

HEYIMEE LA RAFERNE-—AHENR BN FERSECETER R hEmn @iy R
ISFPRAEF ALY ST/SG/AC. 10/11/Rev. 68, amendl, section 38.3 BIER,

Tested by Li Guangwei (Test Engineer)
b )= o Z;' &zﬁﬂm (B T2 )
Reviewed by Huang Yining (Audit Engineer) Sealfdill EH &l ==
W ! i \4/1}1“ (% B TH2I) Date of issue/H
Approved b@ Hongbiy (Approval Engineer)
#k: ), Apthi— (e TR)

b v
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Appendix 1
MR 1
ltems | 38.3.4.1 Altitude simulation
i H 38.3.4.1 & EEAEAL
11 Test procedure
PR
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).
W30 I A B AR IRIR BE (20+5°C) F, EAEDTET 11. 6kPa KIE A FE2 6 /MBS,
1.2 Sample status
' BRRE
C1#-C10#: are in un-discharged state
C1#-C10#: £ R BEHRE
C11#-C20#: are in fully discharged state
C1#-C20#:E T EMERSE
1.3 Result
RLER
Sample Before i &] After Uil /5 b Tk Residual Test
No. Mass Voltage Mass Voltage AR ocv result
e HmRE FrER R HaRE TrER R (%) FREE i
(9) M (@) (V) (%) GR
C1# 2.9512 3.362 2.9510 3.362 0.007 100.00 o]
C2# 2.9549 3.271 2.9549 3:.372 0.000 100.03 o]
C3# 2.9613 3.360 2.9610 3.363 0.010 100.09 0
C4# 2.9682 3.365 2.9682 3.366 0.000 100.03 (o]
C5# 2.9705 3.362 2.9702 3.362 0.010 100.00 0
ce# 2.9573 3.355 2.9573 3.355 0.000 100.00 0]
C7# 2.9641 3.366 2.9640 3.368 0.003 100.06 0
Cs# 2.9704 3.356 2.9704 3357 0.000 100.03 (o}
Co# 2.9585 3.368 2.9585 3.368 0.000 100.00 (o}
C10# 2.9463 3.365 2.9457 3.365 0.020 100.00 0
C11# 2.9334 / 2.9334 / 0.000 / (o}
C12# 2.9626 ! 2.9620 / 0.020 / (0]
C13# 2.9473 / 2.9473 / 0.000 / 0
C14# 2.9608 / 2.9601 / 0.024 / 0]
C15# 2.9657 / 2.9657 ' 0.000 / o}
C16# 2.9532 / 2.9527 / 0.017 / o
C17# 2.9724 / 2.9723 / 0.003 / (o]
C18# 2.9645 / 2.9639 { 0.020 / (o}

Report Form No.: UN38.3 Rev.6 amend1 01
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C19# 2.9681 / 2.9681 / 0.000 /
C20# 2.9592 / 2.9592 / 0.000 /

| L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no
hg’f;' disassembly, no rupture, no fire.

L- jitde: V- HFS: D- ARk R- BR; F- BK; 0 Litlk. THS. TRE. BHE. TEX.
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Appendix 2
R 2
Items | 38.3.4.2 Thermal test
mH 38.3.4.2 BERK
1.1 Test procedure
AP R
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 is 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+57C).
HEOHEMAERERN T2L2CHRETEFESRDT 6 NE, RE, HRE40L2CHEETEFAR
BT 6 AN, BAERERPEMEEKA 30min, EREELRASEER 10K, RE, BHERER
ER 205 CRIZ M TIE 24 NI
1.2 Sample status
' FfRA
C1#-C10#: are in un-discharged state
C1#-C10#:fE A ERE
C11#-C20#: are in fully discharged state
C11#-C20#: £ e & IR
1.3 Result
] WRLER
Sample Before i Al After il id /5 Residual Test
Mass loss
No. Mass Voltage Mass Voltage TR ocv result
e FEMRE T E HaRE FrEREE (%) FlREE R
(9) (\) (@) V) (%) &R
C1# 2.9510 3.362 2.9504 3.364 0.020 100.06 (0]
C2# 2.9549 3.372 2.9542 3.370 0.024 99.94 (o)
C3# 2.9610 3.363 2.9602 3.361 0.027 99.94 0]
Ca# 2.9682 3.366 2.9675 3.366 0.024 100.00 o)
Co# 2.9702 3.362 2.9696 3.362 0.020 100.00 0]
Coe# 2.9573 3.355 2.9565 3.356 0.027 100.03 0]
C7# 2.9640 3.368 2.9633 3.366 0.024 99.94 0
Cs# 2.9704 3.357 2.9697 3.359 0.024 100.06 0]
Co# 2.9585 3.368 2.9578 3.369 0.024 100.03 0
C10# 2.9457 3.365 2.9450 3.367 0.024 100.06 o]
C11# 2.9334 / 2.9326 / 0.027 / 0]
C12# 2.9620 / 2.9611 / 0.030 / 0
C13# 2.9473 ! 2.9465 / 0.027 / o]
C14# 2.9601 / 2.9592 / 0.030 / (0]
C15# 2.9657 / 2.9649 / 0.027 / (0]

Report Form No.: UN38.3 Rev.6 amend1 01
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C16# 2.9527 / 2.9518 / 0.030 / (o]
C17# 29723 / 2.9715 / 0.027 / 0
C18# 2.9639 / 2.9630 / 0.030 / 0
C19# 2.9681 / 2.9673 / 0.027 / (o]
C20# 2.9592 / 2.9584 ') 0.027 / (o}
| L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no
Ng;; disassembly, no rupture, no fire.
L- #t¥: V- 7S D- #fk: R- B F- BX; 0- Tit. £HS. THRE. THE. TEK.
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Appendix 3
fyz& 3
ltems | 38.3.4.3 Vibration
TH 38.3.4.3 #r3h
1.1 Test procedure
g
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.
HEOMEMERMEZRERNENEELE, RAEFHERS. RIUEZEFER, Bl 7THz BME
200Hz, #/EHEmMAPEE 7THz A—MEH, —MEFRRRLE 15 284 xR, S/ ETMEBMN=
ANEAAEER T A EER 12 K, 3 MIE.
12 Sample status
] FiRE
C1#-C10#: are in un-discharged state
C1#-C10# R RS
C11#-C20#: are in fully discharged state
C1#-C20#:fE T &R
1.3 Result
) RLER
o [ X Y I 3. H
Sample Before ik f After Il i J5 e Residual Test
No. Mass Voltage Mass Voltage REE ocv result
e RERE | FREE | BRRE | FERGE (%’)* FARBE | W
(9 V) (¢)) [\ (%) ZR
Ci# 2.9504 3.364 2.9504 3.364 0.000 100.00 o}
C2# 2.9542 3.370 2.9542 3.372 0.000 100.06 (0]
C3# 2.9602 3.361 2.9602 3.365 0.000 100.12 o
Ca# 2.9675 3.366 2.9672 3.366 0.010 100.00 0}
C5# 2.9696 3.362 2.9696 3.362 0.000 100.00 o)
Ce# 2.9565 3.356 2.9565 3.356 0.000 100.00 o
C7# 2.9633 3.366 2.9633 3.366 0.000 100.00 o
Csa# 2.9697 3.359 2.9697 3.3569 0.000 100.00 0]
Co# 2.9578 3.369 2.9578 3.368 0.000 99.97 0
C10# 2.9450 3.367 2.9448 3.369 0.007 100.06 (o}
C11# 2.9326 / 2.9326 / 0.000 / (o]
C12# 2.9611 / 2.9611 / 0.000 / o
C13# 2.9465 / 2.9462 / 0.010 / o
C14# 2.9592 / 2.9591 / 0.003 / (0]
C15# 2.9649 / 2.9648 / 0.003 / (0]

Report Form No.: UN38.3 Rev.6 amend1 01




--- Report No.: MLK20190116U01 Page 10 of 16 pages -—
C16# 2.9518 / 2.9518 / 0.000 / o}
C17# 2.9715 / 2.9715 / 0.000 / 0
C18# 2.9630 / 2.9630 / 0.000 / 0
C19# 2.9673 / 2.9670 / 0.010 / o}
C20# 2.9584 / 2.9582 / 0.007 / o}

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

L- #ttiE: V- HES:

D- f#f%; R- WR: F- &K 0- LMK, THS. Mk, EHB. TEK.
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Appendix 4
Mk 4
Items | 38.3.4.4 Shock
=] 38.3.4.4 mpif
11 Test procedure
WP
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 shall be subjected to a half-sine shock
of peak acceleration of 150gn and pulse duration of 6 milliseconds. Alternatively, large cells may be
subjected to a half-sine shock of peak acceleration of 50gn and pulse duration of 11 milliseconds.
Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks
in the negative direction in each of three mutually perpendicular mounting positions of the cell or
battery for a total of 18 shocks.
SR REA IR EEAERREE b, IR IHES NSRBI ZRE. §ME0
%3 150gn B AN AN BK b R LR R (8] 6 ZADH) R BB . 5 5h, KB ATEE4 2 50gn (Y
I BERIBK MR EERT 8] 11 2R HIE EsZrPd. SR CHRBMNE=EEHAIIER &K 3 K
M, AEEEES 3 KM, 3L 18 K.
1.2 Sample status
' HaRE
C1#-C104#: are in un-discharged state
C1#-C10#: R HBERE
C11#-C20#: are in fully discharged state
C1#-C20#:E R EMBRE
13 Result
) WAL R
Sample Before il i AT After fll ik /5 . Residual Test
No. Mass Voltage Mass Voltage T ocv result
oo HARE FrEg s R HRRE | FBEE (%’)‘ FAHRE | R
(@) V) (9) ) (%) R
C1# 2.9504 3.364 2.9504 3.364 0.000 100.00 (o]
C2# 2.9542 3.372 2.9540 3.3 0.007 99.97 0
C3# 2.9602 3.365 2.9602 3.365 0.000 100.00 o
Ca# 2.9672 3.366 2.9672 | 3.366 0.000 100.00 o)
C5# 2.9696 3.362 2.9696 3.362 0.000 100.00 (o]
Ce# 2.9565 3.356 2.9564 3.356 0.003 100.00 (o)
C7# 2.9633 3.366 2.9633 3.365 0.000 99.97 0]
C8# 2.9697 3.359 2.9697 3.359 0.000 100.00 o]
Co# 2.9578 3.368 2.9575 3.368 0.010 100.00 (0]
C10# 2.9448 3.369 2.9448 3.369 0.000 100.00 (o]
C11# 2.9326 / 2.9326 / 0.000 / 0
C12# 2.9611 / 2.9611 / 0.000 / o}
C13# 2.9462 ' 2.9462 / 0.000 / o

Report Form No.: UN38.3 Rev.6 amend1 01
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C14# 2.9591 / 2.9591 / 0.000 / (o]
C15# 2.9648 / 2.9648 / 0.000 / o]
C16# 2.9518 / 2.9516 / 0.007 / 0]
C17# 2.9715 / 29715 / 0.000 / (0]
C18# 2.9630 / 2.9628 / 0.007 / 0]
C19# 2.9670 / 2.9670 / 0.000 / o}
C20# 2.9582 / 2.9581 / 0.003 / 0]
L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no
I\g;t;: disassembly, no rupture, no fire.

L- #tdE: V- #FS: D- 4k R- & F- &KX 0 LK. THS. BFE. THE. TEX.

Report Form No.: UN38.3 Rev.6 amend1 01
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Appendix 5
ME 5
ltems | 38.3.1.5 External Short-circuit
TiH | 38.3.1.5 5 E %
11 Test procedure
] AT B
The cell or battery to be tested shall be heated for a period of time necessary to reach a
homogeneous stabilized temperature of 57+4°C, measured on the external case. This period of
time depends on the size and design of the cell or battery and should be assessed and
documented. If this assessment is not feasible, the exposure time shall be at least 6 hours for small
cells and small batteries, and 12 hours for large cells and large batteries. Then the cell or battery at
57+ 4°C shall be subjected to one short circuit condition with a total external resistance of less than
0.1 ohm.
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, or in the case of the large batteries, has decreased by half
of the maximum temperature increase observed during the test and remains below that value. The
short circuit and cooling down phases shall be conducted at least at ambient temperature.
PRI ARG EBNRESL TFRERS, FEHATERELD 5714°C, NEHIRERE, XBEEE
RF S B B R ST R, BZAE A RS R . R AR R A AT AT 8, BR G I 8] R /) B AT /N e
MWZED 6 M, KESHRKEEMED 12 /00, BEFETHBMAE 5744 C TELZE5ME D
F 0.1 KRIBHIR BRI ‘
X—EBRNEE SR EREEREE 5TH4CREEDFE 1 . S FREHEEEL T
MeERER TR —3, W f B R T IXAME . R PR B B 2 2 D B IR IR
1.2 Sample status
. FaRE
C1#-C10%: are in un-discharged state
C1#-C10#:E R HERE
C11#-C20#: are in fully discharged state
C11#-C20#: 72 &M LR
1.3 Result
' WAL R
Max. External Max. External
Siln;ple Temperature Test result SaNrT;ple Temperature Test result
= HaRE R AR MR R BB HaRERSRE MR R
w5 ('C) (€)
Ci# 76.3 0 C11# 65.3 (0]
C2# 76.9 o] C12# 65.5 o)
C3# 71.2 (o] C13# 65.7 o
Ca# 78.4 (0] C14# 66.3 (0]
C5# 725 0] C15# 67.0 (o}
Co# 73.9 0] C16# 66.5 (0]
C7# 76.1 0] C17# 65.9 (0]
cs# 71.4 o] C18# 65.8 o]
Co# 77.5 (0] C19# 65.4 o]
C10# 78.3 o} c20# 67.6 o
Note: D-Disassembly, R-Rupture, F-Fire, O- no disassembly, no rupture, no fire.
#E | D- #RA: R- BB F- B 0-EME. EME. BEKX.

Report Form No.: UN38.3 Rev.6 amend1 01
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Appendix 6
K 6
ltems | 38.3.4.6 Crush
= 38.3.4.6 &
1.1 Test procedure
WP B
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual
with a speed of approximately 1.5cm/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.
Mt B A RS AR P AR E. FEES —NEMAE LY 1.5cmis BIEEG8#T, B3
TH=ENERZ—EFNIE:
(@) 1EF77i5%] 13kKN+0.78kN;
(b) HLthE R FE 2 D IEE] 100mV;
(c) HMTEEMEYILLETHEL 50%.
—BIXBHEKES, BERET 100 mV SEHib SRR 50%, FEHMN%ZER.
1.2 Sample status
' iR
C21#-C25#: are in un-discharged state
C21#-C25#: FE A HUIRE
C26#-C30#: are in fully discharged state
C26#-C30# 7 5w 2R A
1.3 Result
WAL R
Max. External Max. External
Sample Sample
No. Temperature Test result No Temperature Test result
me FaREOREGRE MR %% F 2 T o o R P MR
(C) (C)
C21# 232 (0] C26# 23.0 o)
C22# 231 0] C27# 22.7 (o]}
C23# 229 (o] C28# 230 (o]
C24+# 22.8 0 C28# 229 O
C25# 226 (o] C30# 226 0
Note: D-Disassembly, F-Fire, O-no disassembly, no fire.
&E | D- Mtk P- B 0- T, B

Report Form No.: UN38.3 Rev.6 amend1 01
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Appendix 7
PR 7
ltems | 38.3.4.8 Forced discharge
BH |38.3.4.8 @mAlmE
1.1 Test procedure
WP R
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 by 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).
FE20E5CHAREET, BRANESERE 12V HERBE EHTESIBE, HERBIFERGESE
AR B IROAHIE T E RO B, U EABE F R R LA HL R
1.2 Sample status
' HaRE
C31#-C40#: are in fully discharged state
C31#-CAM# £ T &M BRE
13 Result
1 WRLER
Sample Voltage before test Sample Voltage before test
- T gl [ ¢ I
No. R A o estresult | o, A 8 i
A S e UNEREAE S
P V) 55 V)
C31# 2.823 0 C36# 2.856 (0]
C32# 2.732 o] Ca7# 2.833 o)
C33# 2.672 o] C38# 2.834 (o]
C34# 2.828 (0] C39# 2.746 (o}
C35# 2.765 o} C40# 2.737 0
Note: D-Disassembly, F-Fire, O-no disassembly, no fire.
FE | D- @ P- Bk 0- ERA. BEK.

Report Form No.: UN38.3 Rev.6 amend1 01
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HERE
Important

1. ARELRN BTN EHE. BEELH.
The test report is invalid without the special seal for testing and Paging seal of Guangzhou
MCM Certification and Testing Co., Ltd.

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

3. AMELMMBEAN. FERALKRMAZLZ LR
The test report is invalid without the signatures of Approver, Checker and Tester.

4. ARERBLK.
The test report is invalid if altered.

5. MMM EEA A, NTWRIREZHETIRA RN AL ERE .
Objections to the test report must be submitted to Guangzhou MCM Certification and Testing
Co., Ltd. Within 15 days.

6. A R RAFH 5T

The test report is valid for the tested samples only.

B W B AL | MR UEARERAE]
Guangzhou MCM Certification and Testing Co., Ltd

i it | FE ST ERAXT R =REK 13 52—
1 F No.13, Zhong San Section, ShiGuang Road, Panyu District, Guangzhou City,
Guangdong Province, China.

e & | 0086-20-34777662 0086-20-34777663

% ¥ | 0086-20-34777665-609

B F B £ | markmiao@mcmtek.com

4 & M 4k | Http://www.mcmtek.com

-End the test report-
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