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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)

Control NO: LE-CU-13-10-010

Customer: Lenovo

Model: L12M4E55

Rating: 14.88V, 41Wh, 2800mAh
Test duration: 2013/9/9~2013/10/3

Approved By Checked By Prepared By
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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 .

SIMPLO ELECTRONICS (Changshu) LTD.
ADD: No.2 Dong Nan Road,Changshu, Jingsu Province.China

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

SIMPLO ELECTRONICS (SHANGHAI) ,LTD.
ADD: No.28, Sanzhuang Road, Songjiang Export Processing Zone, Shanghai b7 a
TEL: +86-21-57748286 FAX: +86-21-57748285 : =
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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.

Control NO: LE-CU-13-10-010

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)

2.6 Ten component cells, at first cycle in fully discharge states. (T.8 test only)

2.7 Ten component cells, after fifty cycles ending in fully discharged states. (T.8 test only)

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

subjected CW01-5916 Rev.4 issue documentation.
3.2 Test flow shall be follow below statement.

Test Start

A 4 A 4
Test 1: Altitude Simulation Test 6: Impact/ Crush test
(Battery) (Component Cell)
v
Test 2: Thermal Test Y
(Battery) Test 7: Over Charge
v (Battery)
Test 3: Vibration
(Battery)
\ 4
Test 4: Shock Test 8: Forced Discharge
(Battery) (Component Cell)
A 4
Test 5: External Short Circuit
(Battery)
| v

» |
Ll Bl

Test End
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Control NO: LE-CU-13-10-010

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.

4.5 T.8 Test results: Pass
4.5.1 All rechargeable cells can meet no disassembly and no fire within seven days of the

test.
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5. Test Equipment:

Control NO: LE-CU-13-10-010

ey e,

P A b e

Ers

Address : Moz Dong Man Avenue, Changshu, Jingsu Province. China
TEL 0512-52302255 FAX: 051252302277 hodel narme: L12M4ESS
Test Instruments Reference List

e B 2 R e Page:

Drate: 201 31909 ~201 301053

Revised date: 2013110509

Uged|  |retrument D Instrument Mame Type Fange Used hanufacturer |Galbralondak_Las || cabralonbak_Wexl Femarks
Fretest
W | CEOZhMOWS1053 |Learning GIT-2010-24 |20 Ol 04 G INS TE K 20 300 2011048
| CE0ZhIOWS1025) |Learning FNT-2010-23 |20 O 0A W INS TE K 20 S0 2011048
Lo Pressure Test
| CEOZhMOVDA52  |Alitude S T-110 kpa: 0~—2S2akipa HSIN JIANG prnjpeli=lom o 2013825
| CEOZMOVIOZEE  |md Hitester 2561 B - A0 3 0ms W - 20200 H DK 0 1ZH 0 201400
| CEO2MOWCOIS2 |Electronic Balance  [XS1220MSCS5 (12209400019 CHEMGZHUHN prnjpeli=lom o 201325
T -10C~70T
W CEOZMOYTOH 2 | Thermo Meter TRAZ1E RH : 25% —05% KTJ 201 202G 20112825
Therr=l Test
| CEOZMODDMED | Thermal Shock ESHE-4I5TES |T-6B57C to 150%C KSOH 201G 2013825
| CEOZMOYIZ00E MmO Hitester 2561 B - A0 23 0mD W - 20200 H DK 20100 2014 002
W | CEOZMOVCOM22 |Electronic Balance  |[XS1220M SCS  [1220g40.0019 CHEMGZEHUM 20135 b m e )
T -0T~T0T
W CEOZMOVTOMZ | Thermo Mleter TAZ12 RH : 25% O5% KTJ 201305 2013825
“ibration Test
. ) EhtZ200F 2 15 F2~2000Hz . .
o | CEDZMOO019T  |Wibraton =5 MEO 0 BB King De=zign 20120315 201942019
. . EhdZ200F 2 k2 F:E3~Zz000H=z . .
CE2 o052 |Wibraton S5 MEO el TS King Design 2012315 2012 M
W CEO2MOOYIZ0EZ MmO Hitester e | R ACR 2 0mD W 20200 | H DK 20200 20 Qe
W [CEOZMOVCOIS2 |Electronic Balance  [XS1220MSCS (12209400019 CHEMGZHUHN 201G 20125
Shock Test
| CEOZMODSTO | Shock HES 15045 102000 & Lare mont 201 21 20113
| CEO2MOYIZ0EE MmO Hitester 2561 R A0 Z10mD W 20200 | H DK 20130009 20130 02
W | CEOZMOWCOIS2 |Electronic Balance  [XS1220MSCS5 (12209400019 CHEMGZHUHN pmny peli= e 20125
E: erral Short Circuit Test
W | CEOZMOOVIZ09E (MmO Hitester 2561 B = A0 3 0mD W 20 200 H DK ey (anns] 20134 S
W O SO0, .
W | CEOZMOOOZ0Y  |Data logger 24970 A T: 150 o 12007 Augile it 201305 20148025
W | CEOZMOVDS1E  |chamber T TH-2P-E -0 to 15077 | T 20135 20148.25
T -0T~T0T
W CEOZMOVTOMZ | Thermo Mleter TAZ12 RH : 26% - 08% KTJ 201305 2014825
Impact Test/Crsh Test
W CEOZMOOIOT 2 |Cursh Test BE-G047 10K MN~1S DN BELL 2013008 20 T
W O SO0, .
W | CO0ZMDWOSES  |Data logger SASTOA Tr 150 o 1200 Augile it 201 S 20125
W CEOZMO1203  |Impact test A0ETZ HS0~20em Il SHEN G Moted
W | CO0ZMOWTOH 2 | Thermo hieter TR2Z15 ;H -_1D;:~?C!;t KT 201 S 2014825
Chercharge Test
| CEOZMOYPOYTD P ower Supphy DE5oeg OG0 Chel2di, MO TECH 20131012 20141411
| CEH0ZWOWPDTTT |F ouer Supphy D S50 OG0 Dre2ds hOTECH 2013012 2011411
| CEO2MWMOOYPOTTS P ower Supphy [al==lnws OG0 Chel2l, MO TECH 20132 2041011
| CEO2MOYPOTEY P ower Supphy DE5oeg OG0 Chel2di, MO TECH 20131012 20141411
T:-A0C~70T
W | CO0ZMOWTOH 2 | Thermo hieter TR2Z15 RH : 25% - 05% KT 201 S 2013825
Froced Discharge Test
W | CE0Zh0O20T  |Data logger SAST0A W O 3 : Augile it 201 ZerEs A0 1SET
29 T: 150 T 12007 g
| CEOZMOVLD7EE | Elect onic LOAD Z=11F SOEEDA, F00h FPRODIGIT 201 Sise 1 201
| CEO2MOYPDI21 |P awer Supphy E3EzzA O 20 2008 O 200, 104, [AGILENT 201300 20119
Mote 1: DCWoltage: O1- 10000 AC Wolage: 05700 atB0Hz, TkHz Resistance: 10 [2-100A0; DO current0, 1med-28, AC current: 00 1met 28 at SOH=,
O 01mee 14, at TkHz
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Control Ho.: LE-CU-13-10010

Customer:Lenovo
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6. T.1~T8 detail reports:

Model name: L12M4E55

Test Sample identification:

UN 38.3 Test Datasheet
Test duration:2013/9/9~2013410.3

Control NO: LE-CU-13-10-010

Reviewer:Evil_Xu

Used | Sample No. Sample state |Used| Sample No. Sample state Used|Sample No. Sample state
17 1~4 1 Cycle, Fully charged| W A~ 50 Cycle, Fully charged 25Cycle, Fully charged
v =l 1 Cycle, Fully charged] 13~16 50 Cycle, Fully charged 25Cycle, Fully charged
v 1~60C 1 Qycle, 50% charga:ll v 0E~150C 1 Cycle, 0% charged v 16~250C 50 Cycle, 0% charged
i i i Sartlimeilasizg el Arnbiert termp.: or :H Gu  Reviewer: Ewil_X
T4 ARitude Simulation Firsh t ma-20135 4 06 40 P 185 T Operstor :Happy_Gu eviever: Bvil_xu
Sample Ho.: 1 SampleHo.: 2
Before After variation R esults Before After variation R esults
Wass [g) 222 564 222 54 Mazz loss T 0.0% . Mass[g)| 223 A 22378 Mazs loss B 0.01% v
oo (V] 17130 17 106 Rerrmired OCV% | 99 56% ocviv) [ERT 7112 Rermaired OCVo4| 99 5000
Sample Ho.: 3 SampleHo.: 4
Before After variation R esults Before After variation R esults
Mass (1) 22176 2eire Mazsloss B 0.0M% P Mass () 221317 221906 Mazsloss B 0.00% p
DEV W) 7121 7102 Rerraired OCWS4 | 992904 0CV W) 17118 17087 Rerraired OCW%0|  932%4
Sample Ho.: 5 Sample Ho.: [
Before After variation R esults Before After variation R esults
Mz=z () 222 A6 222 A48 Mass loss % 0% P Mazz () 222 281 2222% Mass loss % 0% P
DEV W) 7132 17108 Rerraimed OCWS4 | 998704 0CV W) 714 170689 Rerraired OCW%0|  9351%
SampleHo.: T Sample Ho.: ]
Before After variation Results Before After variation Results
Mz=z () 222ETL 222EH Mass loss % 0% P Mazz () 223017 223002 Mass loss % 0% P
oo ) 7.1 7.6 Rermmined OCW% | 959404 0o 7137 A7 108 Rernaired OCWa| g9z
Start timme: 2013924 0320 . . . R
T.2 Themmal Test Firvsh i me-201 305030 15-40 Ambient temp.: 10,3 T Opergdtor :Happy_Gu  Reviswer Bdl_Xu
Sample Ho.: 1 SampleHo.: 2
Before After varation Results Before After varation Results
Mz=z () 22254 222817 Mass loss % 0% P Mazz () 22373 223705 Mass loss % 0% .
DEV W) A7 .08 16511 Rerraired OCWS4 | 98 2604 0CV W) 71z 16 EHE Rerraired OCW%0| 92 7P4
Sample Ho.: 3 Sample Ho.: 4
Before After varation Results Before After varation Results
Mz=z () 221 702 22 BB Mass loss % 0% P Mazz () 221306 221587 Mass loss % 0% P
0Cu W) 7102 16 H0E Rermained OCW%h | 93 3504 0 C ) 17087 A6.H507 Rerraired OCW%h| 93 2%4
SampleHo.: 5 Sample Ho.: ]
Before After varation Results Before After varation Results
Mz=z () 222 A48 222 44 Mass loss % 0% P Mazz () 22223 22223 Mass loss % 0% P
oCwv (V] 17108 1641 Rerraired OCWS4 | 95 7804 oo v 170689 6534 Rerraired OCW%0| 522084
Sample Ho.: T Sample Ho.: []
Before After varation Results Before After varation Results
M==z (3] 222 6H 22262 Mazsloss U 0.0H% P Maz=(g) 2230 22235 Mazsloss U 0.0H% P
oCwv (V] 17 (= 6503 Rerraired OCWS4 | 959504 oo v 17108 6.EA7 Rerraired OCW%0| 52774
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Start ti me 2013850 1610

Control NO: LE-CU-13-10-010

T.3 Vibration Fir=h i re <2004 308 5 401 Ambient temp.. 15.2 C Opergor :Happy_Gu  Reviewer: Evil _{u
SampleHo.: 1 SampleHo.: 2
Before After variation R.esults Before After variation Results
Mass [g) z2zam 222 401 Mazs loss Y 0.0M% P Mass[g)| 223705 223886 Mazs loss % 0.0M% P
05 W) 16311 16851 Rerrmired OCW%0 | 99900 00w W) 16 256 16.8H Rerraired OCW%0| 93 2594
Sample Ho.: 3 Sample Ho.: 4
Before After variation R.esults Before After variation Results
Mass (g] 221 B8 221 BEA Mzss loss % 0.M% P Mass [g) 221867 221585 Mazs loss % 0.0M% P
ooy ) 6 206 6323 Rermaired OCW%0 | g9 go0y ooy 16907 16872 Rermaired OCW%| 95 goey
SampleHo.: & SampleHo.: [
Before After varation Reslts Before After variation Results
Ma==[g] peachebea | 222 A0z Mass loz= 0.M% P Maz=z(g) 2222 22205 Mazslo=s % 0.M% P
ooy ) A6.401 16872 Rermaired OCW%0 [ g9 304 ooy 16234 16862 Rermmired OCW%| g5 g9y
SampleHo.: 7 Sample Ho.: []
Before After variation R esults Before After variation Results
Ma==(g) 22252 222 B0 Mass loss % 0.0H% . Masz(g)| 22298 222 364 Mass loss % 0.0H% .
00 W] 6. 03 16330 Rerrmired OCW%0 | 99 269 OCW W) 168987 1681 Rernmired OCW%0| 99 254
T.4 Shock gna:hhu‘.:“n?ezg'?;%L DE,::_I?ED Ambient temp.:. 20,1 T Operaor :Happy_Gu  Resiewer: Bdil_¥u
SampleHo.: 1 Sample Ho.: 2
Before After variation Results Before After variation Results
M=s== () 222 B 222 T8 Mazs loss G 0.0H% P | LLEE: f=] | 22 B 223 EE2 Mass loss B 0.0H % P
] 16 534 16563 Rermained OCAWR | 955504 oCv(v) 16871 16.843 Rerraired OCWG| 99 5004
SampleHo.: 3 Sample Ho.: 4
Before After variation Results Before After variation Results
Masz(g) 221 BEd 221 B4k Mazs loss G 10.H% P | LEE =] 221 BES 221 348 Mass loss B 0.M% P
OCW W] AR5 1683 Rermmined 00V [ 992304 OCw W] 16873 16 347 Rerrmired OCWh| 99254
SampleHo.: 5 Sample Ho.: [
Before After variation Results Before After variation Results
M=z () 222 40 22238 Mazz loss B 0.0% p IMass(g) 222 206 222183 Mazzloss % 0.M% p
ooy ) 16 573 16 249 Rerrmined OCV%: | 93 36% ooy (v T 16,245 Rermired OCV%h| 99 36%
SampleHo: 7 Sample Ho.: 8
Before After variation Results Before After variation Results
M===(g) 222 gV 22 5 Mass loss B 0% P IM=zz(g) 222 A6 22234 Mass loss 0h 0.0H% P
oCviv) 16530 1655 Rermaired OCW% | 39 3490 Jocv v 16871 16545 Rerraired 0CV%| 99 55
) 5 Start tirne 209230104 1740 .
T.5 Extermnal Short Circuit Finsh Hi me 2042M0/2 09-10 Ambient temp.: 20,6 T COpergor (Happy_Gu  Reviewer: Bl _Hu
Sample Mo 1 Sample Mo 2 Sample Hoo 3 Sample Moo 4 [ Sample Mo 5 Samnple Mok Sample Mo 7 Sarple Mo &
*Efj'nﬁ“:? %.4 581 52 5.9 5.4 5.3 %1 577
ﬂiiﬁ?ﬁfj{i’] 16863 | 16868 [ 16543 | 1684 Q16357 | 165853 | 16847 [ 16546 | 16549 | 16343 | 16345 | 16345 | 16353 | 16 831 | 16.848 16 345
T:ﬂ:;p]' 562 545 538 552 565 591 562 574
Resuits 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

[ Crush- Prismatic, pouch, coin/button cells and cylindrical ¢ells not more than 20mm in diameter
Start ti e 2013¥9M0 05:20

Control NO: LE-CU-13-10-010

Firsh 4 rme-201 249040 48:50 Ambient temp.: 19 1 Operztor (Happy_Gu  Reviewer BEvil_¥u
Sarmple Mo 1C Sanple Mo 20 Sarmple Mo 3C Sample Mo 4C Sample Mo 5C
OCY befiore test(y) 2.8M 2801 3802 280 2402
Max Ternp.
(€170 ) 847 865 885 34 864
Resuits P P P P P
Sart time: 2013823 10:20 . . . .
T.7 Owvercharge Finzsh fi me-2013M0/2 10:20 Ambiert termp.: 179 T Operdoar (Happy_Gu  Reviewer Bl _¥u
Sample Moo 3 Sample Moo 10 Sarnple Mo 11 Sarnple Mo 12 | Sample Mo 13 | Sarmple Moo 14 ] Sarmple Moo 15 Sample Mo: 16
OCY before test(y) 17407 174325 174 17423 1715 17113 17106 17114
Resuits P P P P P P P P
~ Start ti e 2013811 0810 . . .
T.8 Forced dizcharge Firish H me 2013519 1020 Ambiert temp.: 106 T Operdor :Happy_Gu  Revievser: Evil _¥u
o
Sample Mo DEC Sanple Mo FC Sample Mo 08C Sample Mo 08C Sanple Mo 10C
OCW aftertest(v) ERE 3186 ERE:] 2184 2183
Resuts P P P P P
Samnple Mo TG Sarnple Mo 120 Sample Mo 130 Samnple Moo 140 Sarnple Mo: 130
OCW before testv) ERE: 3188 ERE] EREr EREE
Resuts P P P P P
Sarple Mo 1EC Sample Mo TE Sarple Moo 180 Sarnple Mo 190 Sample Mo 200
OCW before testv) ERE:] ERE ENE] 218 EREL
Resuits P P P P P
Samnple Mo 210G Sarnple Mo 220 Sample Moo 230 Samnple Moo 240 Sarnple Moo 230
OCA before testv) R Ed 3183 3185 ERE: ERER
Resuts P P P P P

7. Test sample:
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