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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: L14M2P23

Rating: 7.4V, 30Wh, 4050mAh
Test duration: 2014/12/29~2015/01/22
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SIMPLO TECHNOLOGY CO., LTD.

ADD: No0.471,Sec.2,Pa Teh Rd.,Hu Kou,Hsin Chu,Hsien 303 Taiwan
FAX: +886-3-5695931

TEL: +886-3-5695920

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

TEL: +86-512-52302255

SIMPLO ELECTRONICS (CHONGQING) ,LTD.

FAX: +86-512-52302277

ADD: No.2 Zongbao Avenue, Shapingba Distnct, Chongging, China
FAX: +86-23-61210488

TEL: +86-23-61718899

HUAPU TECHNOLOGY (Changshu) CO. ,LTD.

ADD : No.2 Dong Nan Road,Changshu, Jiangsu Province.China
FAX: +86-512-52302277

TEL: +86-512-52302255

Control NO: LE-CU-15-01-040
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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.

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

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

»| @
Ll Bl

Test End
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Control NO: LE-CU-15-01-040

4. Test Result:
4.1 T.1 ~T.4 Test result: Passed
4.1.1 All batteries could meet the requirement, mass loss was less than 0.1% and residual
OCV not less than 90% after the test.
4.1.2 No leakage, no venting, no disassembly, no rupture and no fire.
4.2 T.5 Test result: Passed
4.2.1 All batteries could meet the requirement, external temperature did not exceed 170
4.2.2 All batteries were no disassembly, no rupture and no fire during the test and within six
hours after the test.
4.3 T.6 Test result: Passed
4.3.1 All component cells could meet the requirement, external temperature did not exceed
170
4.3.2 All component cells were no disassembly and no fire during the test and within six
hours after the test.
4.4 T.7 Test result: Passed
4.4.1 All batteries could meet no disassembly and no fire during the test and within seven
days after the test.
4.5 T.8 Test result: Passed
4.5.1 All component cells could meet the requirement, no disassembly and no fire during the
test and within seven days after the test.

Conclusion: The samples had passed the test items of UN38.3.
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5. Test Equipment:

y By g

Control NO: LE-CU-15-01-040

Bt e TN e Revsed date: 201442580 Paye:1
Address - Mo 2 Dong Man Avere, Chan gshu, Jingsu Province China Date 20144 2/28~201501.22
TEL: 0512-52302255  FAM: 0512-52302277 Model name:  L14h2P23

Test Instrume nts Reference List
Instrument Inztrument . Calibration
b
Lkzd ID{tew] IDiold) Instrurnent Mame Type Fanige s hianufacturer | CalbrtonDate Last Date Mest Fermarks
Pretest
U |EE01-CA-100002 [CEO2M00S0096 (715 learming 45 Bl nogey 18/ 201442580 20154229
) Chang 1 81T A
V¥ [EE03-CA-100015 (CE02M00/S0107 |720 leaming 48 T Dischange 1BUAE0 2014540 201558
EE0T-CA-100003 |CEO2MMN0/50039 (715 learming 45 B ety i 20140340 201503409
EED-CO-100005 |CEI2M00/S0095 |715 leaming 48 T 15450 20140409 20150 405
) Chang1 8 A7 A
EE0S-CO-100020 |CAO2MN0/S0163 (720 learming 3% ERCwste) Disshange 161154 20144021 20154020
L ovs Pressure Test
Y |EC1S-CA-ENN00SCENMN0A4E2  [ARiude SUT-110 Kpa: 0 59kKpa H3IM JANG 20140908 201509407
¥ |EADZ-CA-100002 [CRO2KAN0A02SS  [md Hitester 3561 R10~310ma W -20~200 [HIGK] 2014847 2015816
¥ EFO5-CA00001 |CEOAAN0AZ0604 [Electronic Balance  [X512200-5C5 [1220g+0.001y CHEMGZHUM 20144024 20154 020
T 10T ~70C
¥ [ELO1-CAI00007 |CE02M00/TO412 |Therm Meter TA215 RH 1 250 o 4% KT 20148827 20158 26
T hermal Te:
¥ |EC29-CA-E00002|CA02M00AET1  [Themml Shock TSH-04C-150  |T:65 1 to 150°C [ 20140609 201506405
Y |EAD2-CA-100002 [CAO2MAN0A029S [mD Hitester 3561 RoA0~310mD 20200 [HIOK] 2014847 2015816
¥ |EFO3-CA-00001 [CE02MO0A0E04 [Electronic Balance [X51220M-5C5 |12200+0001g CHEMGZHUR 201441021 20154020
T 10T ~707C
¥ |EDO1-CA-00007 (CEOZM00TI412 (The o Meter TA215 RH © 259~ 38% 1T 20148427 20156 26
Vibration Test
_— F3~2000Hz ) .
¥ |ECO3-CA-E00001 |(CE0MO0ET  [vibration EM-2UUF2K-25NG_02~55G ling D esign 20145412 20158M
_— F3~2000Hz ) .
ECOS-CA-ENNN02CEO2MI00052  [Vibration EN-200 F2K-250 e ling D esign 20148724 2015823
¥ |EADZ-CE-00002 [CRO2MANDAN2SS [mD Hitester 3561 R-10~310m0 W -20~200 [HIOK] 20148417 2015816
V¥ [EF03-CA-00001 JCE02MO0AZ0E04 |Electronic Balance  |XS51220M-5C5 [1220g+ 0001y CHEMGZHUN  [201440:21 20154020
ShochTest
¥ ECAT-CAEO000|CEOAA00A05T0  |Shock HS 1545 G10~20003 Lanztnont 201409 05 201503407
v [EA02-CA-00002 |CE02M00A0253 b Hitester 3561 FoA0~310m0 W-20~200  [HIOKI 2014847 2015846
¥ |EFO3-CA-00001 [CAOhD0A0E04 [Electronic Balance  [X51220M-5C5 122000001y CHEMGZHUN 20144021 20154020
External Short Gincuit Test
vV (EA02-CA-100002 (CE02M00A02E3 |l Hitester 3561 EA10~310ma W-20~200  [HIOKI 2014847 2015846
i 0~ 300%, ]
¥ |EADS-CE-100004 (CEOZMO0N20T  (Data logger 349704 T 50T ~1200°C Agilent 0140417 HENGE
Y |EC26-CAI00023 [CEOZMODNSTE  |charmber T TH-2P-E  |-40°C o 150°C T 20140511 20150510
T 10T ~707C
¥ |EDO1-CA-00007 (CEOZM00TI412 (Themmo Meter TA215 RH © 259~ 38% 1T 20148427 20156 26
Impa ctTestiCursh Test
ECA7-CA-100001 |CAO2MN041204  (Impact test 100-372 H £0~G0cm V1 SHEMG 2014817 20158116
¥ |EC23-CA-E00001|CEOZMO0NTES  |Cursh Test BE-G047 1.0KI15. 0N BELL 20140905 201509407
' 0~ 3000, ;
U |EADS-CA-100005 (CEO2hA00NSEE  (Data logger 349704 T 150 ~1200°C Asilent 20140347 20150346
T 10T ~70C
¥ EDO1-CAI00010 (CEO2MM00TOSE (Therm heter Th215 RH © 25 3% TJ 20146022 2015621
(Overchange Test|
¥ |EADG-CA-END003{CEOZMONPITTS [Poer Supply D5E024 O~E0 D~248 MOTE CH 201440542 20150351
¥ [EADG-CA-ED0002|CEOMI0POTIT [Pawner Supply DSE024 0~60Y  0~244 MOTE H 20140342 2015031
U |EADG-CO-EN0D001 [CEO2MDDPOTTS [Pawer Supply DSE024 0-E0Y  0~248 MOTE CH 20140342 20150341
¥ |EADG-CA-END00HCENM0NPOTET [Pomer Supply D5E024 0~600 0~244 MOTE CH 2040342 20150351
T 10T ~70%C
¥ [EDO1-CA-00007 (CEO2M00/TO42 (Thetrno heter TA218 RH § 2 5% 9% KT 20148427 2015826
Froced Disc harge Test
U |EADE-CA-100004 |/ Power Supply E 36354 0~ 20840~2 00 104 AGILENT 2014847 2015846
Y |EADG-CA-00016 |/ Prower Supply E36350 01 20840200 104 AGILENT 2014540 2015548
¥ |EADG-CO-100015 [CEOMO0P0451 [Power Supply 36350 0~5Y 20840~2 00,108 AGILEMT 2045410 2015648
Y |EADS-CA-l00006 [/ Electronic LOAD 331D GO0, 30000 FRODIGIT 20140512 20150541
¥ |[EA05-CA-100008 |4 Electronic LOAD  |3311F GOS0, 300 FRODIGIT 20140512 20150541
¥ (EA05-CO-100005 (CE02M00A0402 |Electronic LOAD 3311F G050, 3000 PRODIGIT 20140543 201508412
Hote : DC Vattege: 04-10000; A Woltage 0.5-T00Y & 60Hz, {kHz; Resistaree 100-10W5; DO curert0 dm 430 07 curent 0.01mA-30 &t B0Hz, 0.01mA-10, &t kHz
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6. T.1~T8 detail reports:

Control Mo :LE- GU-15-01-040

Customer: Lenowvo

UN 38.3 Test Datasheet

todel Harme:L14M2P23

Test Sample Identification:
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Control NO: LE-CU-15-01-040

Test Duration:2044/12/20-20150/22

Resiewer:wind_Zh=o

BE=ttery Cormponent Cell
Ilzed Sample No. Sample State Uzed Sample No. Sample State IUzed Sample No. Sample State
W e 1 Cyele, Fully charged W a2 30 Cyele, Fully charged W 1C~5C 1 Cycle, 50% charged
W g~12 1 Cyele, Fully charged W 13~16 30 Cyele, Fully charged W EC~150C 1 Cyele, 0% charged
23Cyele, Fully charged 23 Cyele, Fuly charged W 1eC~25C S0 Cyele, 0% charged
T.1 Altitude Simulation g?::ht,'g"nfjg;fsﬂ;fﬂzz 35;2300 Ambierttemp: 215 T Operator: Happy_ Gu
Sarnple Mo 01 Sarmple Moo 02
Eefore After Wariation Results Eefore After Wariation Resuts
| LEEE =] 1435 143.4 Mzzz los= W | 001% 3 | REE =] 149 2 1493 Mazslozs % | 001% P
00 W) EE 5.28 Residual OCW %] 93.70% OCW (W) 323 326 Residual 0CV %] 93 70%
Sarnple Mo 02 Sample Moo 04
Eefore After ‘ariation R sults Eefore After ‘ariation R sults
zz=1q) 149 8 149 8 Mass loss % | 001% P Iaz= () 1457 1457 Mas=zloss % | 001% v
00 W] 5.30 5.28 Residual OCW 3| 99.71% OCW[W) 231 EEE] Residoal OCW 3| 99,720
Sarnple Moo 05 Sample Hoo: OB
Eefore After ‘ariation Rz sults Before After ‘Wariation Rz suts
Mazs(g) 143.0 143.0 Mazs loss % | 001% P Mass [g]] 1482 14532 Mazsloss % | 001% P
O[] 5.30 5.27 Residual OCW % [ 99.69% DoY) 23 827 Residial OCW %[ 99.71%
Sarple Moo 07 Sample Hoo: 08
Eefore Dfter ariation Results Before Nfter Warztion Re stz
Maz=[a) 1457 1487 Wazz losz % | 001% 3 IMas=s [g] 148 & 142 & Mazzloss % | 001% P
| = g.29 g.27 Rezidual OCW % | 39.720 | T 531 329 Re sidJal OCW %[ 85 7%
T.2 Thermal Test ::rtht:i“n_:%u;f?;ﬂﬂza ?J? -'100 Ambiert ternp.: 193§ Operator: Happy_Gu
Sarmple Mo 01 Sample Moo 02
Eefore After ‘ariation Results Eefore After ‘ariation R suts
M=az=(q) 143.4 149.4 Mazzs lozz | 0.01% 3 Mazz [3] 149 3 1492 Maz=zlos:z % | 0.01% P
OC W] 8.28 ERL Residual OCW %] ag 5294 OCW['W] B2E 814 Reszidual OCV %] ag 5ggq
Sarnple Moo 03 Sample Hoo 04
Eefore After Variation Resufts Before After Varation Resuts
Mas=(aq) 143.8 149.8 Mazs loss | 001% 3 IMa== [g] 148 7 1485 Mas=sloss U | 0.01% P
O C W] 0.28 ERL Residual OCV %] 33 55% 0o 523 217 Rezidual OCV %] 33 50%0
Sarnple Moo 05 Sarmple No.: 06
Eefore After ariation Results Before After Warztion Resuts
Masz=(g) 143.0 143.0 Mzsz lozz % 001% P Mass (3] 149 2 143 1 Maszlos: % | 0.01% 3
O C W] 0.27 ERE Residual OCV %] 98 5480 OCW W) 327 ERE] Rezidual 00V %] 98 57%
Sarnple Mo 07 Sarmple Moo 02
Eefore After ‘Variation R sults Eiefore After ‘Variation Rz sUts
| CEEETE 1487 148 6 Mazz loss % | 001% P IMas= (g 145 6 1456 Mazzloss % | 001% b
Locy v .27 315 Fiesidual OCW 5] a3 510 Jocyry 523 3 Residual 00V 3a] 35 5o
i Start time: 20130149 02:40 .
T.2 Vibration Finsh time 20150120 08 20 Ambiert ternp: 207 0 Operator: Happy_Gu
Sample Mo 01 Sarmple Hoo 02
Eefore After ariation Results Before After Warztion Resuts
IMass(q) 143.4 143.4 Mazs loss % | 001% P Mass (9] 143 2 1432 Mazsloss % | 001% P
0 C ] 2.6 214 Rezidual OCW % 997304 OCW[ W] 314 12 Residial OCW %[ a5 773
Sarnple Mo 03 Sample Moo 04
Eefore After ‘Variation R sults Eiefore After ‘Variation Rz sUts
IMass(q) 143.8 143.8 Mazz lcss % | 001% P Mass (g) 148 & 1485 Mazsloss % | 001% P
0 C ] 2.6 8.3 Reziduzl OCW % | 99.79% OCW[ W] 347 14 Reziduzl OCY %] 599713
Samnple Moo 05 Sample Moo 0B
Eefore After ‘ariation Results Eefore After ‘Variation R suts
Mas=(g) 143.0 143.0 Mazs loss | 0.01% 3 Mazs [g) 149 1 1491 Mas=sloss B | 0.01% P
O[] ERE 2132 Residual OCW %] ag 7404 QT[] ERE ERE Rezidual 0CV %] ag yoog
Sarnple Mo 07 Sample Mo 08
Eefore After ariation Results Before After Varation Resuts
Mas=[a) 1486 1486 Mazs loss | 001% 3 Mass= (9] 143 B 1485 Mas=sloss U | 0.01% P
| O] ERE 812 Residual OCW %] 93 72% Jocuv 16 214 RezidJal OCV %] 93 71%
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Start tirme:201 50420 0340
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Control NO: LE-CU-15-01-040

T.4 Shock Finshime 2015 01,20 13 30 Armbiert termp.: 214 T Operator: Happy_Gu
Sample Ho: ™ Sample Moo 02
Eefore After Wariation Results Eefore After Varation Rezuts
Mass(g) 149.4 149.4 Maszs loss B | 001% P Maszs () 149 2 1432 Massloss B | 0.01% 3
00V W] 714 B Fesidual OCV %] 33.71% OCW (W) g2 210 Fesidaal OCW Y| 99 .77%
Sarmple Ho.: 03 Sample No.: 04
Eefore After Wariztion Results Eefore After Warztion Rezuts
IMazs(q) 1498 1498 Mazzlosz% | 001% . Mass (g) 148 B 1485 Mazzlosz% | 001% P
OV W] ERE ERH Rezidual OCWV %] 93 73% O[] 44 R Fesidlal 0OV %] 93 63%
Sarnple Moo 03 Sarmple Mo 06
Eefore After ‘Variation R sults Eefore After ‘Variation Re sults
IMazs(g) 149.0 149.0 Mass o5 % | 001% 5 IMazs (g) 1494 1494 Mazsloss % | 001% P
O[] ERE 211 Residuzl OCY %[ 99.70% o[ W] 213 2.1 Fezidizl 0CW %] 99.74%
Sarnple Moo 07 Sarnple Moo 02
Eefore After ‘ariation R sults Eefore After Variation Re sults
Izzz(q) 143 8 143.8 Mass loss% | 001% b IMaz= (3] 143 8 1458 Massloss % | 001% P
| FT=N 512 &40 Rezidual OCW %] 99 7294 Jocww 214 512 Feesidual 00V %] 99 7394

o Start tirme: 201 501,20 1350 i _ )
T.5 Exterrml Short Circuit Finsh tirme 20150121 0910 Ambiert temp.: 206 B Operator: Happy_Gu

Sample Moo 01 § Sample Moo 02 | Sample Hoo 02 ] Sample Moo 04 § Sample Mo 03 f Sample Mo 06 Sample Ho. OF | Sample No.: 02

Rezistance

{<100m) 397 364 338 av 2 6.8 a56.2 G649 384

0O beforetest!

after short g ono 810 ono g1z oo g1z oo am 0.00 a1 0.00 210 ono B2 onn
i e Uit

Max Temp.

[ <1707 | 548 351 352 548 549 B 33K 35z

Results P P F P F F P P

Start tirm &:201 50108 08:30
U3 Iiareeett § Enren [PermFemen ) Fireshtirme :2015.01,06 18 :40

O mpzct-Cylindrical cellz grester than 20mmm in dizmeter
W Cruzh- Prizmatic, poach, coirdbitton cells and cylindrical cellz ot morethan 20mm indiameter

Armbiert temp.: 154 T Operator: Happy_Gu

Sarnple Mo 010 Sarmnple Mo, 02C Sarmple No.: 03C Sarnple Mo 040 Sample Ho: 05C
OCW before
best(v] am am arz arn am
Max Temp.
[<170% | 2348 2438 2.4 261 268
Rezultz F F P P P
Start tirme:201 30142 10:20 .
T.7 Overcharge Ein=h tirme 201504 &2 1440 Arnbiert ternp.: 189 0 Operator: Happw_Gu
Sarnple Mo 09 | Sarmple Nos 10 | Sample Nos 41 Sarple Noc 12 | Sample Moc 13 f Sample Noc1d § Sammple Mo 13 | Sample Mo 1B
UCW before
testiv] 2.0 a3 .20 .29 2a0 & 2. a3
Reszults P F F F F F F F
Start tirne:201 50143 08:30 . . )
T# Forced Dizcharge [ Componert Cell] Einzhtime 20150152 12 30 Ambiert ternp: 204 D Operator: Happy_Gu
Sarple Mo, 06C Sarnple Mo.: O7C Sarnple Moo 02C Sarnple Mo 030G Sample Moo 10C
OCW before
test[y] 214 318 2114 318 319
Results F F F F F
Sample Mo 110 Sample Mo 120 Sample Moo 130 Sample Mo 140 Sample Mo 13C
0CV before
testii] ENE ] ENE] ENE:] 320 213
Rezults F P P F F
Sarple Mo 16C Sarnple Mo 17C Sarnple Moo 18C Sarple Mo 190 Sarmple No: 200
OCW before
214 318 2114 318 318
test{V]
Resultz P P F P P
Sample Mo 21C Sarple Mo, 220 Sarnple Moo 23C Sarnple Mo 240 Sample Moo 250
0 before
testiv] 220 ENE] ENE 213 .20
Results F F F F F
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L a—— $ = %( ﬁ‘% )%_ &2 8] Control NO: LE-CU-15-01-040

7. Test sample:

L0l
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