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UN38.3 Test Report
Recommendations on the TRANSPORT OF
DANGEROUS GOODS

(Manual of Tests and Criteria, Fifth revised edition, Amend 1)

Customer: Lenovo

Model: L12M4F02

Rating: 15V,48Wh,3200mAh

Test duration: 2013/02/25~2013/3/27
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ke Quen | Lyl | ot

SIMPLO TECHNOLOGY CO., LTD.
ADD: No0.471,Sec.2,Pa Teh Rd.,Hu Kou,Hsin Chu,Hsien 303 Taiwan

TEL: +886-3-5695920 FAX: +886-3-5695931 AT IO
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SIMPLO ELECTRONICS (Changshu) LTD. ( ((emtRAR/ )
ADD: No.2 Dong Nan Road,Changshu, Jingsu Province.China R ; : _,,f-""'
TEL: +86-512-52302255 FAX: +86-512-52302277

SIMPLO ELECTRONICS (CHONGQING) ,LTD.
ADD: No.2 Zongbao Avenue, Shapingba Distnct, Chongging, China

TEL: +86-23-61718899 FAX: +86-23-61210488
/'ﬁ 2
SIMPLO ELECTRONICS (SHANGHAI) ,LTD. s AR
ADD: No.28, Sanzhuang Road, Songjiang Export Processing Zone, Shanghai o “ =
TEL: +86-21-57748286 FAX: +86-21-57748285 S
s
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The information contained herein is the exclusive property of SIMPLO TECHNOLOGY CO., LTD, and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission.
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1. Purpose of the Test:
To test each cell/battery is of the type proved to meet the requirements in the Recommendations on
the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and Criteria, Fifth revised edition,
Amend 1.
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2. Test Quantity:
2.1 Four batteries, at first cycle, in fully charged states. (T.1~T.5 test only)

2.2 Four batteries, after fifty cycles ending in fully charged states. (T.1~T.5 test only)

2.3 Five component cells, at first cycle at 50% of the design rated capacity. (T.6 test only)
2.4  Four batteries, at first cycle, in fully charged states. (T.7 test only)

2.5 Four batteries, after fifty cycles ending in fully charged states. (T.7 test only)

3. Test procedure:
3.1 All detail related test procedure shall be follow Standard Operation Procedure of SMP

subjected CW01-5916 Rev.3 issue documentation.
3.2 Test flow shall be follow below statement.

Test Start

i A 4

Test 1: Altitude Simulation Test 6: Impact/ Crush test
(Battery) (Component Cell)

v
Test 2: Thermal Test
(Battery) Test 7: Over Charge
v (Battery)
Test 3: Vibration
(Battery)
L 2 v
Test 4: Shock Test 8: Forced Discharge
(Battery) (Only Cells)
v
Test 5: External Short Circuit
(Battery)

| v

»|
Ll
A

A

Test End
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The information contained herein is the exclusive property of SIMPLO TECHNOLOGY CO., LTD, and shall not be distributed, reproduced, or disclosed in whole
or in part without prior written permission.
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4, Test Result :

4.1 T.1 ~T4 Test results: Pass
4.1.1 Batteries meet requirement regard mass loss was less then 0.1% and voltage loss less

10% relating original situation.
4.1.2 No leakage, No venting, No disassembly, No rupture and no fire.

4.2 T.5 Test result: Pass
4.2.1 All Batteries can meet requirement subjected external temperature does not exceed

170 .
4.2.2 All Batteries no disassembly, no rupture and no fire within six hours

4.3 T.6 Test results: Pass
4.3.1 All cells can meet requirement subjected external temperature does not exceed 170

4.3.2 All cells no disassembly and no fire within six hours of this test.

4.4 T.7 Test results: Pass
4.4.1 All batteries can meet no disassembly and no fire within seven days of the test.

All detail evidence will be confirmed follow appendix described.
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or in part without prior written permission.
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5. Test Equipment:

g

&&&

Control NO.:LE-CU-13-03-061

i = LA | . .
B o e T A e Revised date- 2011/10/18 Page:
Address : No.2 Dong Nan Avenue,Changshu, Jingsu Province.China Date:2013/02/25
TEL: 0512-52302255 FAX: 0512-52302277 Model name: L12M4F02
Test Instruments Reference List
Used| Instrument|D Instrument Mame Type Range Used Manufacturer | csmeonpas L= | catmtonDae pee Remarks
Pretest
V |CB02M0O0VS1053 |Leaming GWT-2010-24 |0~20V O0~10A GW INSTEK 201210/10(2013/10/09
V |CB02M00VS1054 |Leaming GWT-2010-24 |0~20V  0~10A GW INSTEK 20121 0/10{2013/10/09
Low Pressure Test
V |CB02M00V0462 | Altitude SVT-110 Kpa: 0~99Kpa HSIN JIANG 2012/9/28 | 20130927
V |CB02MOVID293 |mQ Hitester 3561 R:-10~310mQ Vv:-20~20V |HIOKI 2012/10/10(2013/10/09
V |CB02M00VC0482 |Electronic Balance [XS51220M-SCS [1220g+0.001g CHENGZHUN | 2012/9/28 | 2013/9/27
T:-10C~T0C
V |CB02ZMOQVTO412 (Thermo Meter TA218 RH : 5% ~08% KTJ 2012/9/28 | 201309727
Thermal Test
V |CE02MO0VO150 | Thermal Shock KSKB-415TBS |T:-65C to 150°C KSON 20129728 | 200131927
V |CB02MOOVI2093 |mQ Hitester 3561 R:-10~310mQ Vv:-20~20V |HIOKI 2012/10/10(2013/10/09
V |CE02MOVC0482 |Electronic Balance |XS1220M-SCS (1220g+0.001g CHENGZHUN 20129728 | 2013/9/27
T:-10C~T0C
V |CB02ZMOQVTO412 (Thermo Meter TA218 RH : 95% - 0a% KTJ 2012/9/28 | 201309727
Vibration Test
o . EM-200F2K- F:3~2000Hz . .
V |CB02MO0V0197  |Vibration 25N50 502556 King Design 2013/3M15 | 2014/314
o . EM-200F2K- F:3~2000Hz . .
V |CB02MO0V0052  |Vibration 25N50 G0.2-55G King Design 2013/3M15 | 2014/314
V |CB02MOOVI2093 [mQ Hitester 3561 R:-10~310mQ Vv:-20~20V |HIOKI 201210/M10(2013/10/09
V |CB02M00VC0482 |Electronic Balance [XS51220M-SCS [1220g+0.001g CHENGZHUN | 2012/9/28 | 2013/9/27
Shock Test
V |CB02MOVO5T0  |Shock HS 15/45 G:10~2000G Lansmont 2012/8/24 | 2013/8/23
V [CB02MOVI2093  |mQ Hitester 3561 R:-10~310mQ V:-20~20V |HIOKI 201210M10{2013/10/09
V |CB02M00VCD482 (Electronic Balance [XS1220M-SCS (1220g+0.001g CHENGZHUN | 2012/9/28 | 2013/9/27
External Short Circuit Test
V [CB02MOVI2093  |mQ Hitester 3561 R:-10~310mQ V:-20~20V |HIOKI 201210M10{2013/10/09
W 0~ 300V, .
V |CB02M00V0207  |Data logger 34970A T- -150°C ~1200°C Agilent 2012/9/28 | 2013/9/27
V |CE02MO0V0518  |chamber WIT TH-2P-E -40°C to 150°C WIT 2012/8/22 | 2013/8/21
T:-10C~70C
V |CB02ZMOQVTO412 (Thermo Meter TA218 RH : 5% ~08% KTJ 2012/9/28 | 2013/9/27
Impact Test
V |CB02M00V0589  |Data logger 34970A V-0~ 300V, Agilent 2012/9/28 | 2013/9/27
T:-150°C~12007C
V |CE02MO0V1204 |Impact tester 100-372 H:60~80cm JYI SHENG
T:-10C~T0C
V |CB02ZMOQVTO412 (Thermo Meter TA218 RH - 25% ~ 08% KTJ 2012/9/28 | 2013/9/27
Overcharge Test
V |CE02MOVPOTTS [Power Supply DS6024 0~60V 0~24A MOTECH 2013113 | 2014112
V |CB02MOVPOTTT |Power Supply DS6024 0~60V  0~24A MOTECH 2013113 | 2014112
V |CE02ZMOVPOTTS [Power Supply DS6024 0~B0v 0~24A MOTECH 2013113 | 2014112
V |CB02MO0VPO781 |Power Supply DS6024 0~60V  0~24A MOTECH 2013113 | 2014112
T:-10C~70°C
V |CE02MOVTO412 | Thermo Meter TAZ18 RH : 25% ~08% KTJ 2012/9r28 | 2013927
Note 1: DC Voltage : 0.1-1000V;AC Voltage:0.5-700V at 60Hz, 1kHz;Resistance:10 {-10MQ;DC current:0. 1mA-3AAC current:0.01mA-3A at
60Hz,0.01mMA-1A, at 1kHz
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The information contained herein is the exclusive property of SIMPLO TECHNOLOGY CO., LTD, and shall not be distributed, reproduced, or disclosed in whole
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6. T.1~T7 detail reports
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Control NO.:LE-CU-13-03-061

Control No.:LE-CU-13-03-0861 UN 38.3 Test Datasheet
Customer:Lenovo Model name L12M4F02 Test duration: 2013/02/25~2013/3/27 Reviewer: Evil_Xu
Test Sample identification:
Used | Sample No.| Sample state Used| Sample No. Sample state Used|Sample No, Sample state
v 1~4 1 Cycle, Fully charged] v 5~8 50 Cycle, Fully charged 25Cycle, Fully charged
v 9~12 1 Cycle, Fully charged] v 13~16 50 Cycle, Fully charged 25Cycle, Fully charged
v 1C~5C 1 Cycle, 50% charged 1 Cycle, 50% charged
T.1 Altitude Simulation ?r::;:::;;j;é;; E??Tu Ambient temp.:23.77 Operator :Happy Gu Reviewer: Evil_Xu
Sample No.: 1 Sample No.: 2
Before After variation Results Before After variation Results
Mass {g) 207.380 207.350 Mass loss % 0.01% - Mass (g} 207670 207620 Mass loss % 0.02% P
OCV (V) 17.389 17381 Remained OCV% | 4100.0% JoCv (V) 17408 17.4035 Remained OCV% 99.98%
Sample No.: 3 Sample No.: 4
Before After variation Results Before After variation Results
Mass {g) 207.360 207.330 Mass loss % 0.01% e Mass (g} 208150 208 160 Mass loss % 0.01% P
OCV (V) 17374 17372 Remained OCV% | 99.99% JoCv (V) 17383 17.379 Remained OCV2% 99.98%
Sample No.: 5 Sample No.: 6
Before After variation Results Before After variation Results
Mass {g) 207.320 207.280 Mass loss % 0.02% P Mass (g) 207 840 207810 Mass loss % 0.01% P
ocv (v) 17.351 17.347 Remained OCV% | 99.98% locv (v) 17.384 17.361 Remained OCV%| s9.98%
Sample No.: 7 Sample No.: 8
Before After variation Results Before After variation Results
Mass {g) 208.880 208.860 Mass loss % 0.01% e Mass (g) 208.240 208.180 Mass loss % 0.03% P
ocv (v) 17.397 17.386 Remained OCV% | 99.99% locv (v) 1731 17.367 Remained OCV%| s9.98%
T.2 Thermal Test Iglt::hutl:nf:;l:'ff;guﬁ 1;33 Ambient temp.:20.6°C Operator :Happy Gu  Reviewer: Evil_Xu
Sample No.: 1 Sample No.: 2
Before After variation Results Before After variation Results
Mass {g) 207.350 207310 Mass loss % 0.02% P Mass (g} 207.620 207570 Mass loss % 0.02% P
ocv (v 17.381 ATATT Remained OCV% | 98.83% locv () 17.405 17.203 Remained OCV%|  58.84%
Sample No.: 3 Sample No.: 4
Before After variation Results Before After variation Results
Mass {g) 207.330 207290 Mass loss % 0.02% e Mass [g) 208160 208130 Mass loss % 0.01% P
ocw (V) 17.372 17.16% Remained OCV% | 9g.83% jocv () 173739 17.188 F?emained OCV% 98.90%
Sample No.: 5 Sample No.: b
Before After variation Results Before After variation Results
Mass |g) 207.280 207.250 Mass loss % 0.01% . Mass [g) 207.810 207760 Mass loss % 0.02% P
ocw (v 17.347 17.183 Remained OCV% | 99.05% jocv () 17381 17156 Remained OCV% 98 .82%
Sample No.: 7 Sample No.: 8
Before After variation Results Before After variation Results
Mass (g) 208.660 208.620 Mass loss % 0.02% P Mass (g) 208.180 208160 Mass loss % 0.01% P
ocv (v} 17.3%8 17194 Remained OCV% | 9g g4 jocv () 17367 17154 Remained OCV% 98.77T%
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Start time:2013/3/20 8:15

&

ﬂ

_‘] Control NO.:LE-CU-13-03-061

T.3 Vibration Finsh time:2013/3121 8:10 Ambient temp.:23.27C Operator :Happy Gu  Reviewer: Evil_Xu
Sample No.: 1 Sample No.: 2
Before After variation Results Before After variation Results
Mass (g) 207.310 207.290 Mass loss % 0.01% e Mass ig) 207570 207.540 Mass loss % 0.01% p
ocv (V) 171477 17173 Remained OCV% | 99.98% locv (v 17203 17.200 Remained OCV%| 93.98%
Sample No.: 3 Sample No.: 4
Before After variation Results Before After variation Results
Mass {g) 207290 207260 Mass loss % 0.01% P Mass (g} 208.120 208030 Mass lass % 0.02% p
ocv (V) 17.169 17.166 Remained OCV% | 99.98% Jocv (v 17.188 17.185 Remained OCV%| 99.98%
Sample No.: 5 Sample No.: 6
Before After variation Results Before After variation Results
Mass |g) 207.250 207210 Mass loss % 0.02% , Mass (g) 207.760 207.730 Mass loss % 0.01% o
ocV (V) 17.183 17178 Remained OCV% | 98.87% locv 17.156 17.152 Remained OCV%|  99.98%
Sample No.: 7 Sample No.: 8
Before After variation Results Before After variation Results
Mass {g) 208.620 208.570 Mass loss % 0.02% e Mass (g} 208 160 208120 Mass loss % 0.02% P
ocv (V) 17194 17191 Remained OCV% | 99 98% Jocv () 17154 1715 Remained OCV% 99 98%
T.4 Shock Is:r::hntl:nfezziﬁff?;ﬁ: 113?' :4?0 Ambient temp.: 22.8°C Operator :Happy Gu Reviewer: Evil_Xu
Sample No.: 1 Sample No.: 2
Before After variation Results Before After variation Results
Mass (g) 207290 207.260 Mass loss % 0.01% - IMass 1] 207540 207510 Mass loss % 0.01% p
ocV (V) 17473 17170 Remained OCV% | 53 .38% | ST 17 200 17.196 Remained OCV%| 99 98%
Sample No.: 3 Sample No.: 4
Before After variation Results Before After variation Results
Mass (g) 207.260 207.220 Mass loss % 0.02% , === (9) 208.090 208.050 Mass loss % 0.02% p
ocv (V) 17.168 17.183 Remained OCV% | 99.98% focv v 17.185 17.182 Remained OCV%| 99.98%
Sample No.: 3 Sample No.: &
Before After variation Results Before After variation Results
Mass {g) 207210 207180 Mass loss % 0.01% - IMass (@) 207.730 207690 Mass loss % 0.02% p
ocw (V) 17178 1TAT4 Remained OCV% | g9 9g%; Kocv ) 17152 17147 Remained OCWV% 99.97%
Sample No.: 7 Sample No.: 8
Before After variation Results Before After variation Results
Mass {g) 208.570 208.520 Mass loss % 0.02% P Mass (g) 208.120 208.070 Mass loss % 0.02% P
ocV (V) 1r.1: 17.188 Remained OCV% | g9 9g% Iocu (V] 17451 17.148 Remained OCV% 99.98%
T.5 External Short Circuit Isrit::hntli‘nf;: izr;ﬁ;ﬁ 1:3 ': 12?] Ambient temp.:21.57 Operator :Happy Gu Reviewer: Evil_Xu
Sample No.: 1 Sample No.: 2 Sample No.: 3 | Sample No.: 4 Sample No.: 3 Sample No.: & | Sample No.: 7 Sample No.: &
'T::::;;“g: ST 58.4 572 5539 56.4 578 563 574
a{f;fghb:;"crfﬁ?;w 17470 | 17188 | 17496 | 17194 J 7163 | 1762 Javasz| 1781 17474 | a7ava | 17447 | 17945 | 47988 | 17186 17148 | 47447
"t":’; ;;; F': 592 582 587 597 577 59.0 58.4 58.0
Results P P P P P P P P
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T.6 Impact /Crush ( Component cell }

[ Impact-Cylindrical cells greater than 20mm in diameter
M Crush- Prismatic, pouch, coin/button cells and cylindrical cells not more than 20mm in diameter
Start time: 2013/03117 08 : 00 Ambient temp.:22.3°C Operator :Happy Gu Reviewer: Evil_Xu

Finsh time: 2013/0317 13 : 10
Sample No: 1C Sample No.: 2C Sample No.: 3C Sample No.: 4C Sample No.: 5C
QCV before test{V) 3.807 3805 3807 3808 3803
Max Temp.
871 94.8 95.6 913 839
(<1707 )
Resulis P P P P P
Sample No.: 6C Sample No.: TC Sample No: BC Sample No.: 9C Sample No.: 10C
OOV before tetV) x x \ \ \
Max Temp.
[ =<170°C )
Results -\7 -\
Start time: 2013/03M17 14 © 00 _ N -
Ambient temp.:23.9 Operator :Hay Gu Reviewer: Evil_Xu
1.7 Overcharge Finsh time:2013/03/27 16 : 00 p:23.9°C pe PRy -
Sample No_- 9 Sample No.: 10 Sample No_: 11 Sample No_: 12' Sample No.: 13 Sample No.: 14 | Sample No.: 15' Sample No.: 16
OCV before test{V) 17.384 17.379 17.364 17391 I 17.388 17367 17.375 I 1731
Resulis F P P P I P P F I P

7. Test sample:
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