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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: L14M6P21

Rating: 11.1V, 90Wh,8100mAh
Test duration: 2015/7/27~2015/8/25
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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.
ADD: No.2 Zongbao Avenue, Shapingba Distnct, Chongging, China
FAX: +86-23-61210488

TEL: +86-23-61718899

HUAPU TECHNOLOGY (Changshu) CO. ,LTD.

FAX: +86-512-52302277

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

TEL: +86-512-52302255

Control NO: LE-CU-15-08-026
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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

»| @
L Bl

Test End
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Control NO: LE-CU-15-08-026

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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Control NO: LE-CU-15-08-026

B 2.5 % s e e Rewiseddate: 2015842 Pane
Bddress ko2 Dong Man Bwenue Changsh, Jingsu Province Shina Drate: 20157 27~2015/8:25
TEL:0512-52302255 FO:0512-5250227 7 hiod el name: L14hiBP21

Test Instruments Reference List
Instrurnent | hstrurmnent Lo Calibration
Led D [Mew \D{old] Inztriment Mame Type Fange Leed Wanufacturer  |CaibmtionDate Last Date et Rerarks
Pretest
¥ |EE0T-CR-100002 [CENZMO0S0096 715 learning 48 Ty A5G0 Ein-GiE gl 201442450 201512029
. Chang EWHTL
v (EE03-CA-I00015 [CE02h00S0107 (720 learningdE ST Dischange 1 G158 Eip- reki) 201503409 201603403
EEN1-CA-100003 [CEO2M00S0099 [715 learnitgdE T 15VEL T F 20150309 201603408
EEMM-CA-100005 |(CEOZMO0S0095 [F15 learnitg 48 FrEF A5G0 EiN-tiesicd 201504405 201604407
. Chang JEWATL

EEDN3-CA-100020 [CEO2MO0S0163 [F20 learningdE e E Dischange 1 6/186 R 201410421 2015M0420

Low Press ure Test
v [EC15-CO-E00003(CE0ZM000462  [Altitude SUT-110 Kpa: 0-439Kpa HSIM JILNG 201409405 2015409407
v [EAD2-CA-I00002 [CEO2hID0A0293  [mo Hitester 3561 Re-A0~51 Orr We-20~200 |HIOK] 20148M7 20158M6
¥ |EF03-CL-100001 [CEO2MO0AZ0604 |Eledronic Balance  [H51220mM-5C5 1220g+0.001g CHERGEH LM 201440021 201510420
v (ECO1-CO- 00007 (CE02M00 0412 [Thermo Meter TA218 Ti-0e-Te KTJ 20142827 20158726

FH @ 25% —95%

Thermal Te st

EC2 8-CA-E00N02[CEIZMO0AE 71 |Thermal Shock TSK-L4C-150 TGS to 150 KSOr 2014069 2015 A6

EL02-Co- 100002 [CENZMO040295  |mO Hitester 3561 Fe-A0~51 O We-20~200 | HICK] 20144847 20158M6

E FO - A1 00001 _|CEOZhNNA0ENS |El ectronic Balahce |40 12 200-505 12200+0.001g CHERGEH LM 201440021 201510420
v (ECO1-CO- 00007 (CE02M00 042 [Thermo Meter TA218 T:-0e-70 KTJ 20148/27 20158726

FH | 25% —~35%
Yibration Test
- F:3~2000Hz ) .
¥ |ECOS-Co-E00001|CENZMO001 8T [uibration EhA-200 F2k-25 RS0 QN 255G King Dezign 2015/5M1 201650
- F:3~2000Hz ) .

EC0E-C-E00002(CE02MO0A052  [Wikration Eh-200 F2b-2:5 150 &0.2-55a King Design 20144924 20158723
¥ |EL02-CR-100002 |CEOZM0040295  [mO Hitester 3561 Fe-10~51 0 Wi-20~200 | HICK] 20148M7 20158M6
¥ |EFO5-CA-100001 [CEOZh00AZ0604 |Electronic Balance  [XS12200-5C5 1220g+0.001g CHERGEZHLIM 201440021 20150420

Shoch Test
¥ |ECI 7-Co-E00001|[SEIZMO005 0 |Shock HS 15/45 G0~20005 Lanzrmont 201409405 201509407
¥ |EL02-Co- 00002 |CENZhN040293 mO Hitester 3561 B A0~51 O We-20~200 | HI Gl 20148 T 2015 8M6
¥ |EFOS-CA-100001 [CEOZMO0AZ0604 |Electronic Balance  [WS12200-5C5 1220g+0.001g CHERGEH LM 201440021 201510420

Extermal 5 hort Gircuit Test
v [ELD2-CA-I00002 [(CEO2M0040293  [mi Hitester 3561 F-10~51 O Wo-20~200  |HIOK] 2014847 20158H6

W 0= 3000, ]
v (ELDS-CA-100004 (CEOZMO00AD207  |Data logoer 349700 T A4S0 C~1200°C Boilent 0140947 2015 096
V |EC26-CA-100023 |CREO2M00AS51E  |chamber T TH-2P-E -0 to 15072 T 20150510 201645409
T:-10C~700C
¥ |EDO1-Ce- 100007 [CEOZM00TO0412 [ Thermo hieter TAZ215 RH t 25% G KTJ 201458727 20158726

Impact TestGwrsh Test

EC17-C0- 100001 [CEO2MO0A204  (Impact test 100-372 H:G0~80cm ST SHEMG 20149M7 20158M6
¥ |ECZ23-Co-E00001(CEOZMO0AOT 45 [Cursh Test EBE-6047 1 OKR~15 0K EELL 201409405 201509407

W O~ 3000, ;
¥ |EL0g-CR-100005 |CEOZMO0055E  |Data logger 3449700, oS0~ 1200°C Bogilent 201409417 201509416
v |EDO1-Co-100010 |CEO2W00TOSET [Th et TA21E T:i-A0e~mt KTJ 20158721 2016 &720
A Ermo hELer RH : 25% ~88%

Duvercharge Test|
v [ERDE-CA-E00003[CEO2MO00L0 TS [Pawmer Supply D 56024 O~600  0=240 WOTECH 2015035411 201643410
vV |Ef06-Co-E00002|SE0200P0TTT Pomer Supply D 56024 O-G00  0~240 hOTECH 201505411 20160310
¥ |EL06-CR-E00001 |CENZMO0POTTS [Power Supply [ SE024 O~E0 O~248 hOTECH 201505411 201640340
¥ [ERDG-CA-E00004(CE02MO0FOTE [Power Supply D SE024 O~G00  0~240 WOTECH 20150311 201643410

T:i-10C~F00C
¥ |EDO1-CO- 100007 [CEO2MO00T0412 [Thermo hister TAZ215 FH : 25% —85% KTJ 201458727 20158726

Froc ed Dischamge Test
¥ |EL0G-CRe-100004 |/ Powmer Supply E36330 O350, 2000, 0~200 108, BSILEMT 20148M7 20158M6
v [EROG-CO-I00016 |/ Fower Supply E36330 O-~50,2000~200, 108, BEILERT 2015454 201655
v [EADG-CA-I00015 [CEOZMO00L0 451 [Power Supply E36534 Onf, 2000200, 108, LEILENT 2015454 2016545
v [EROS-CA-I00005 |4 Electronic LOAD 33110 BOV&D R, 30010 PRODIGIT 20150541 201640540
¥ |En0s-Co-0000a |4 Electronic LoD 3311F GOWE0 0, 300 PRODIGIT 20150541 2016405410
¥ |EL0S-CR-100005 |CEOZM00L0402 |Electronic LOAD 3311F BOWED L, 3000 PRODIGIT 201505412 201640841

Mot 1: Doz ViolEoe: 001- 10000 8C volsge: 0.5-T00°0 &t B0Hz, 1kHz; Resstarse: 1 00- 100 0 Do curent:0l im 8-3.0; 2 curent: 0.04m 8-30 &t 60Hz, 0.01m A-18, &t 1kHz
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6. T.1~T8 detail reports:

y By g

Control NO: LE-CU-15-08-026

Control Mo.:LE-CU-1508-026 UN 38.3 Test Datasheet
Customer: Lenovo Model Name:L14M6P21 Test Duration: 2015/7/27--2015/825 Reviewer: Wind_Zhao
Test Sample ldentification:
Battery Component Cell
Used | Sample No. Samnple State Used Sample Mo. Sample State Used | SampleNo. Samnple State
W 1-4 1 Cwcle, Fully charged W 58 50 Cycle, Fully charged W 1C~5C 1 Cwecle, 500 charged
W 912 1 Cycle, Fully charged L") 1316 50 Cycle, Fully charged v 6C~15C 1 Cycle, 0% charged
Z8Cyele, Fully charged 2ACyole, Fully charged W 16C~25C A0 Cyele, 0% charged
_ ) _ Start time:Z01H0SM0 08:20 .
T.1 Alitude Simulstion Finsh time:QD'Iﬁl‘DS.ﬂD 1720 Ambizrt termp.: 224 % Operator: Happy _Gu
Sample No.: 1 Sample Mo 02
Eefore After “ariation Results Before After “Wariation Results
Mass [g] 45013 45012 hass loss b | 0.00% - === (g 490 55 450.55 Mass loss b | 000%% -
OCw ] 12.507 12,431 Residusl OCW % | ga.2794 OCw[v] 12,453 12 420 Residusl OC %[ 92.90%
Sample Ho.: 02 - Sample Ho.: 04
Eefore After “ariation Results Eefore Ffter Yariation Results
Mas= [g] 49105 491.04 Massloss % | 0.00% " htzs= [g) 489.87 489.87 Massloss % | 000% "
OO W] 12,506 12,493 Residual CIC\-‘%| o0 S0P 05 W[ W] 12,497 12483 Residual CIC\-‘%| 99,890,
Sample No.: 5 Sample Moo O5
Eefore After “ariation Results Before After “Wariation Results
Mass (] 48375 489,75 Massloss % | 0004 - hz== (0] 43205 452.04 Mass loss %0 [ 000% -
QLY ) 12498 12483 Residual OCY % | 9289 QCv(Y) 2603 12 487 Residual OCY %] 99.87%
Sample Mo O7 - Sample Mo.: 02
Before After “ariation Results Before After “ariztion Results
Mass [g) 491.26 43125 Massloss %0 | 0.00F% e r=ss (g 480 37 490,36 Massloss %0 | 000% e
00 [ 12436 12.471 Residual DCV%' 53,5580 00 W] 12.492 12.478 Residual DC\-‘%l 93.29%
Start ti e 20150240 17:40 )
T.2 Thermd Test Finh tims 20151517 02:20 Ambiert termp.: 218 T Operator: Happy _Gu
Sample No.: o1 Sample No.: 02
Eefore After “ariation Results Before After “Wariation Results
Mass () 43012 4012 Massloss % | 0.0 e hz=s (9) 430 58 43058 Mass loss % | 000% e
OCw ] 12 431 12319 Fesiduzl OCvee] o= eoe oCv Y] 12,450 12 301 Residuzl OCW % | g7
Sample Ho. 02 Sample Moo 04
Before After “ariation Results Before After “ariztion Results
Mas= (g 451 04 451 04 Massloss % | 0.0 R r=== (g A%3 87 ABAEG Mass loss % | 000% R
0CW '] 12,433 12316 Residual OCY % | o3 5% OCv (V] 1245 12303 Residual OCY %) S9561%
Sample No.: 05 Sample No.: 05
EBefore After “wariation Results Before After “Wariation Results
Maz=[g] 42375 48375 Massloss %0 | 0.00% v === (g 492,04 432,04 Mass loss %0 | 0009 v
OCY (V] 12,493 12312 Residusl OCY % | o3 6394 00 [ ) 12,457 12,209 Residusl OCY %] 92579
Sample Ho.: O7 Sample Moo 02
Before After “ariation Results Before After “ariztion Results
has= [g] 491.25 451 25 Massloss % | 0.0 " hizs= (g] 49035 490,36 Mass loss % | 000% "
05 () 12,474 12298 Residual OCY % | 55613 OCv (V] 12478 12,304 Residual OCY %] 5561%
R Start ti e 20150247 02:40 )
T.3 “ibration Einch time:20‘15"08.i‘18 ) Ambiert temp.: 23 T Operator: Happy _Gu
Sample No.: 01 Sample Mo 02
Eefore After “ariation Results Before After “Wariation Results
Mass () 43012 450,11 Massloss % | 0.0 e hz=s (9) 430 58 43058 Mass loss % | 000% e
OCw ] 12313 12.259% Residuzl OCW % | o955 oCv Y] 12,301 12 282 Residuzl OCW % | 9950
Sample Ho.: 02 - Sample Ho.: 04
Eefore After “ariation Results Before FAfter “Wariation Results
Mass [g) 431.04 431.03 Massloss %0 | 0.00% e === (g 459 56 459.56 Mass loss %0 | 000% e
00 [ 12.316 12297 Residual DCV%' 53,55 00 W] 12.308 12234 Residual DC\-‘%l 93.21%
Sample No.: 05 Sample No.: 05
Eefore After “ariation Results Before After “Wariation Results
Mass (] 48375 489.74 Massloss % | 0004 - hz== (0] 492 .04 452.04 Mass loss %0 [ 000% -
OCY %] 12312 12.281 Residual CIC‘\-"%| 99 590 Lgc\.r[\.r] 12.308 12.239 Residual CIC‘\-"%| 99.8&%
Sample Mo O7 Sample Mo, 02
Before After “ariation Results Before After “ariztion Results
has= [g] 491.25 451 24 Massloss % | 0.0 " hizs= (g] 49035 490,36 Mass loss % | 000% "
00 ] 12,298 12275 Residual OCY % | 23519 OCv (V] 12304 12 281 Residual OCY %] 99.51%
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Start time: 20120815 0240
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Control NO: LE-CU-15-08-026

T.4 Shock Finsh ti me 2015088 1330 Ambient terp.: 231 0 Operator: Happy_Gu
Sample Moo 01 Sample Ho.: 02
Eefore After Wariation Results Before After “ariztion Results
Mas=s (g 430,11 43010 Massloss | 0.00%0 P t=== [g]) 43058 43057 Mass loss % | 000% P
OOy W] 12,288 12283 Residual DC\-‘%| g9 B4 05 [ W] 12282 12 268 Residual DC\-‘%| 55,2504
Sample Ho.: O3 Sample Ho.: 04
Eefore After “ariation Results Eefore FAiter “ariation Results
Ms=s [g) 431.03 431.03 Massloss % | 0.00% . Mz=s [g) 43955 43986 MEss 1055 %0 | 000% R
00 (] 12,237 12.280 Residual OCY % | 39 56% OC () 12,285 12 270 Residual OCY %] 99.88%
Sample Ho.: 05 Sample Ho.: 06
Eefore After “ariation Results Before After “ariation Results
Mass (g 45974 45a 74 Massloss % | 0.004 . === () 432 49203 Mass loss % | 000% "
0CY (W) 12,231 12277 Residual OCY % | 336940 OC () 12,283 12 275 Residual OCY % | 33599
Sample Mo.: OF Sample Ho.: 02
Eefore After “aristion Results Before After “ariztion Results
Ms=s [g) 431.24 43124 Massloss % | 0.00% R Mz=s [g) 49035 43035 Mass 1055 % | 000% R
OOy W] 12.275 12.262 Residual DC\-‘%| g9 5584 05 [ W] 12.281 12285 Residual DC\-‘%| 95,8704
. Start ti me:201808M8 13:50 . _ _
T.5 External Short Circoit Finh i ne:201509/19 0910 Ambient temp.: 218 T Operator: Happy _Gu
Sample No.: 01 § Sample No.: 02 Sample Ho.: 03 § Sample No: 04 § Sample Mo 05 ] Sample Noso 06 f Sample No: O7 | Sample No: 02
Resistance 537 584 552 &2 sa 582 583 584
[=100m0)
OCY beforetest)|
sfter short 12282 | 0000 § 12268 | 0.000 § 12280 o000 § 12270 | 0000 § 12297 | 0000 Q12275 ( 0000 QiZ2E2 | 0000 Q225 | 0000
circuit[V]
Mazx Temp. 545 56.1 552 A 543 565 555 552
[ =170
Result=s F F F F F F F F
T.E Impact ¢ Crush [ Co mponent Cell] :::htlt:-nr:ezggflﬁluﬂ?fss F]Bsil; Ambient temp.: 214 Operator: Happy_Gu

OlImp=act-Cylindrical cdls gregter than 20mm in diameter
M Crush- Prismatic, pouch, coinbutton cells and cylindrical cells not marethan 20rmm in diameter

Sample Ho. 01C Sample o 02C Sample Mo 03C Sample No.: 04C Sample Ho: 05C

Ocvbdore

testiv) 3.701 3704 3E36 3633 3.700
Wax Temp.
[ = 170G ] 08 325 26 j ajhc 29.1

Result=s F F F F F

Start time: 20150840 10:20 )
T.7 Owercharge Firsh ti roe 20150520 43: 10 Ambiert termp.: 234 T Operator: Happy _Gu
S ———— .
Sample Mo 03 | Sample No 10 § Sample Moo 11 Sample Ho.: 12 | Sample Ho 13 | Sample Ho: 14 § Sample No 15 ) Sample HNo ;16
ocwbd
ore 1250 12.504 12492 12437 12.430 12500 12491 12.490
test(V]
Results P P P F F F P P
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Control NO: LE-CU-15-08-026

Start time: 2041502841 02:20

T.8 Forced Discharge [Component Cell] Finsh time: 20150822 13:M Ambient temp.: 216 G Operator: Happy_Gu
Sample No.: OBC Sample Mo, OVC Sample No.: O&C Sample No.: 08C Sample Mo 10C
ocvbdore
test(v] 2294 2386 2.390 2.288 2400
Results F F F F F
Sample Mo 11C Sample Mo, 12C Sample Mo 130 Sample No.: 140 Sample Mo 150
ocvbdore
test(v] 27290 23293 2395 2.288 2392
Results F F F F F
Sample Mo 16C Sample Mo, 7C Sample No.: 180 Sample No.: 18C Sample Ho: 200
ocvbdore
237 2378 jcie = vl 2.285 2383
test(v)
Results F F F F F
Sample No.: 21C Sample Ho.:o ZZ2C Sample No.: Z23C Sample Mo 24C Sample Mo 2Z4C
ocvhbaore
33TE 3378 3373 3376 3382
test(W]
Results F F F F F

7. Test sample:
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