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Lithium-ion Battery UN38.3 Test Report

Recommendations on the TRANSPORT OF
DANGEROUS GOODS

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

Customer: Lenovo

Model: L15M2PB4

Rating: 7.68V, TYP 5080mAh / 39Wh
MIN 4950mAh / 38Wh
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ADD : No.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 Avenue, Changshu, Jiangsu Province, China

TEL: +86-512-52302255 FAX: +86-512-52302277
SIMPLO ELECTRONICS (CHONGQING), LTD. (
ADD : No.2 Zongbao Avenue, Shapingba District, ChongQing, China E-
TEL: +86-23-61718899 FAX: +86-23-61210488 N

HUAPU TECHNOLOGY (Changshu) CO., LTD.
ADD : No.2 Dong Nan Avenue, Changshu, Jiangsu Province, China
TEL: +86-512-52302255 FAX: +86-512-52302277 —
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1. Purpose of the Test

To test each cell/battery is of the type proved to meet the requirements in United Nations
Recommendations on the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and
Criteria, Fifth revised edition, Amend.1, Section 38.3.

2. Test Quantity

2.1 Four batteries, at first cycle, in fully charged states. (For T.1~T.5)

2.2 Four batteries, after 50 cycles ending in fully charged states. (For T.1~T.5)

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

2.5 Four batteries, after 50 cycles ending in fully charged states. (For T.7)

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

2.7 Ten component cells, after 50 cycles ending in fully discharged states. (For T.8)

3. Test Procedure

3.1 All detailed test procedures must be based on United Nations Recommendations on
the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and Criteria, Fifth revised
edition, Amend.1, Section 38.3.

3.2 Test flow shall be followed as below.

Test Start

v

Test 1: Altitude Simulation ¢

Batter
( y) Test 6: Impact / Crush
v (Component Cell)
Test 2: Thermal Test v

Batte
( ) Test 7: Overcharge

v
Batter
Test 3: Vibration ( y)

(Battery)
v v

Test 4: Shock Test 8: Forced Discharge
(Battery) (Component Cell)

v

Test 5: External Short Circuit
(Battery) v

| > Test End <
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4. Test Result
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4.1 T.1 ~T.4 Test result: Passed
4.1.1 All batteries could meet the requirement of Table 38.3.1 Mass loss limit (M<1g: 0.5% ;
1g M 75g: 0.2% ; M>75g: 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
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B 22 2 e T e e o Rewised date: 201510420 Fage
Bddress D Mo.2 Dong Man Lweny e, Changshu, Jangsu Province, China D ate:2015M0M 2~201 51109
TEL: 0512-52302255 FO: 0512-5230227 7 Il el narme: L15hiZPE4

Test Instruments Reference List
Inztrurment | nstrumerit Calibration Calibration
Lied I (e | DiCid ) In=tru rment Marme Type Fange of Lize hfanufacturer Date Lagt Date Mest Fermrks
Pretest
¥ |EE0-CL00002 [CBOZMO0S008E [715 learning®s T 18 BL T 201442730 201512429
. Chang A18VHMTA
¥ |EE03-CLI0001E [CBO2MO0S0107 [720 learningtss F SR Dischange 6184 R R 20150309 2016 D308
EEM-CA-IN 0003 [CEOZMO0E0038 [715 lear ningtls L 1HWEL Rk 201150303 2016 A5G
EENT-CAIN000S [CEO2MONGO09E [715 learningdts SR 18U BA S 20150409 2016 DG
. Chang A18VHMTA
EE03-CA-I00020 [CEO2MO0E0163 [F20 learningsss F SR Dischange 6184 R R 201540720 2016 A0M9
Attitude Sinubtion
¥ |ECS-CA-EQ0O0S|CE02M000462  [Alttucde S T-110 Kpa: 0—~—S49Kpa HSIM JILMG 20150905 2016 D907
¥ |EADZ-CA-I0O0002 |CROZRA004 0295 |mO Hitester 3561 Fo-A0~51 Ol We-20~200 [HIOK] 20154M6 2016 HMS5
¥ |EFOD5-CO-100001 JCR02RA00420604 |Elecronic Balance  [X51220M-5C5 1220g+0.001g CHEMGEH LN 2015M 0020 201610449
T A0 ~700C
¥ |ED01-CL-100007 [CE02MO0TO42 [Thermao heter Ta215 RH 25 ae KTJ 20155027 2016 £726
Thermal Te st
¥ |ECZS-CA-EN0002)CE02R0046 71 [Thermal Shock TSK-A4C-150 Te-657C to 15072 KS0N 20150609 2016 DEANS
T [EA02-CA-00002 [CEO2h0040293 |mO Hitegter 3561 B A0~51 Ol W20~ 200 [HIOK] 2015946 2016 HMS
¥ |EFO0S-C0-100001 |SE02RA00420604 |Flecronic Balance  |[X5 12200-5C5 1220g+0.001g CHERGEH LM 2015M 0020 2016049
T A0 ~700C
T |EDO1-CA-100007 |SEO2M00, 0412 [Themmo hieter TO215 FH @ 25% 5% KTJ 20155027 2016 &r26
Yibration Test
X ) F:53~2000Hz " .
EC0E-CA-EQ0O0T|CEOZM0001 37 |wibration EhA-200F 2K-25 060 G101 2550 King Dezign 2015541 201650
X ) F:53~2000Hz " .
¥ |ECOE-CA-ENOO02|CEO2R0000 52 [ibration EhA-200F 2K-25 060 G101 2550 King Dezign 2015725 2016 &r22
¥ |EADZ-CA-I00002 |2EO2RA004 0295 [l Hitester 3561 Fo-A0~31 0rl We-20~200 [HIOK] 2015M6 201685
¥ |EF0S-C0- 100001 |SE02R00420604 |Flectronic Balance  [X5 12200-5C5 1220g+0.001g CHERGEH LM 2015 0420 20161049
Shoch Test
¥ |EC F-CA-EQ0001|CEO2ZRA0005 70 |Shock HS 1545 310~20005 Lansrnatt 201509405 201609407
¥ |EADZ-CA-I0O002 |CRO2RA004 0295 |l Hitester 3561 Fo-A0~51 0l Wo-20~200 [HIOK] 20154M6 2016 HMS
¥ |EFOD5-CO-100001 JCR02RA00420604 |Elecronic Balance  [X51220M-5C5 1220g+0.001g CHEMGEH LN 2015M 0020 201610449
External 5 hort Gircuit
¥ |EADZ-CA-I00002 |2EO2RA004 0295 [l Hitester 3561 Fo-A0~31 0rl We-20~200 [HIOK] 2015M6 201685
W O 3007, )
¥ |EADS-CA-I00004 |CEOZR00O207 [0 ata log ger 349700 T+ 150 T ~12001C Bgilent 20158M6 201685
¥ |ECZE-CA-I00025F |CR02R00405 15 [chamber T TH-2P-E -40°C ta 150°C wiT 20150541 20160540
T A0 ~700C
¥ |ED0O1-CA-100007 |SE02RA00/TO412 [Thermmo hieter TO215 FH © 5% 8% KTJ 20155027 2016 &r26
Impact fCneh
EC 7-Ca-100001 (CEOZMO0A204  |Impact test 100-372 H:G0~G0cm JYSHERG 20158M6 201685
¥ |EC23-CA-E0001|CEO2M0007 43 [Crush Test EE -6047 1 OKR~15 DKM BELL 20150905 20160907
W O 3007, )
¥ |EADS-CA-I00005 |CEOZR00OS 55 [Data log ger 349700 T:A50C~1200°C Bgilent 20158M6 201685
¥ |E0OA-CA-100010 | SE02RA00/ 0551 [Thermo hieter TO215 T: 0% 700 KTJ 20155022 2016 &i21
i FH @ 25% ~-95%
Overcharge
¥ |EADG-CA-EQ0005)CR0ZR00LOFFE [Power Supply [ SEO24 O~G0% O~240 MOTECH 20150541 201640340
¥ |EADG-CA-EQ0002 | CEOZR00FPDFFT [Powmer Supply [ SEO24 O~G0% O~240 MOTECH 20150541 2016403410
¥ |EL0G-CA-EN0001 [CEOZR00FOTTS [Power Supply [ SEO24 O~G0% O~240 MOTECH 20150541 2016403410
¥ |ELDG-CA-EQ0004|CE02R00,DTET [Power Supply [ SEO24 O~G0% O~240 MOTECH 201505411 2016403410
T A0 ~700C
¥ |ED0O1-CA-100007 |SE02RA00/TO412 [Thermmo hieter TO215 FH @ 25% ~a5% KTJ 20155027 2016 &r26
Frot: ed Dischamge
¥ |EADG-CA-I0O0004 Power Supplhy E3B3350 O~ 208 A0~20% 104 AGILEMT 20154M6 2016 HMS5
¥ |EAOG-CA-I00016 Power Supply E36330 O~50 208 A0~20% 104 BSILEMT 20155540 201654
¥ |ELOG-CA-I0001S |CE02RA00, 0431 [Power Supply E36330 O~50 208 A0~20% 104 BSILEMT 20155540 201654
¥ |EADS-CA-I0000G Electronic LOA D 35110 B0 &D0, F00IN P RODIGIT 20150512 201640541
¥ |EAO0S-CA-I00009 Electronic LOA D 3511F B0 &D0, F00IN P RODIGIT 20150512 201640541
T |EL0S-CA-I00005 |[CEO2M0040 402 |Electronic LOAD 3511F B0 &D0, F00IN P RODIGIT 20151513 2016082
Mote 1: D volsge: 0.1-1000%; L0 Volsge: 0.5-700% &t B0Hz, 1kHz; Resistanoe: 100- 100 0; D0Z curert: im 0-30,; 0C cuwert: 0.0im 0-30 st 60Hz, 0.04m 218, at 1kHz

AFHEIFEPHLGT AT 2FEMAR > LG AP EEFT A FZFLR Y ATR S B FUAER I A v IR R o
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.

MPIERARL W Y RIRE P G ook, AR L A AR T ok

This test report is valid only to the items, Invalid for separation using.

Page 4 of 7



9

BB A AT R PR
MEHAK(EEOAR
&

FEET(FHOA

[

3
3

_-I Control Number:LE-CU-15-11-013

]

k

B B gy
o

6. T.1~T.8 Detail Reports:

Control Mo .:LE-CU-15-11-013 UN 38.3 Test Datasheet
Customer: Lenowo Model Name:L1SMZPE4 Test Duration: 2095M0MM2~2015,1 105 Revewer: Wind_Zh=o
Test Sample Identification:
Eatery Pack Cormponert Cell
Used Sample No. Sample State Uzed Sample No. Sample State zed Sample No. Sample State
W 01-~04 1 Cycle, Fully charged W 05~02 30 Cycles, Fuly changed W QC~0sC 1 Cycle, 50% charged
W 03-12 1 Cycle, Fully charged W 153~16 a0 Cycles, Fully charged W OEC~150C 1 Cycle, 0% dscharged
235Cyieles, Fully charged 23Cyelez, Fully charged W 1BC~250 A0 Cycles, 0% discharged
T4 Altitude Simulation g::::-st:;?r:ez?ﬂ?lg.ﬂﬁgﬁ 018?'2:20 Ambierttemp: 200 T Operator: Happy_Gu
Sarmple Mo 01 Sarmple Moo 02
Eefore After Wariation Results Eefore After Wariation R sults
Ma==0g) 150127 50,125 Mazz lozs % | 0.00% 3 | REE=E =] 150258 A 50255 Maz=loss % | 000% 3
OCW W) 5740 &.752 Residual OCWV %] 93.91% OCW[ W) & 746 5737 Residual OCW %] 93.90%
Sarmple Mo 02 Sarmple Mo 04
Eefore After ‘ariation Re sults Eefore After Wariation R sults
Mas=(q) 143 B37 149 554 Mazs loss % | 0.00% P Mas=(3) 150557 150 655 Mazzloss % | 000% P
OCW (W) 5.739 2731 Reszidual OCW % | 99.91% OCY[W) 8750 574z Residual OCW 3| 93.31%
Sample Hoo: 05 Sammple Hoo: OF
Eefore After ‘ariation Rezult= Eefora After “Wariation Re suts
Mazz[q) 150 751 150.749 Mass loss % | 000% 3 Mazz (3] 150472 1.50.470 Massloss % | 000% 3
OCY W] 5735 8726 Residual OCW %[ 95.90% 0o ') 8743 5735 Residual OCW %[ 99.91%
Sample Hoo: 07 Sammple Hoo: 08
Eefore Nfter ‘ariation Rezults Eefore Nfter Wariation Resuts
Maz=[g) 150,243 150,241 Mass o5 % | 000% 3 Mass= (9] 150871 130,869 Massloss % | 000% P
Tocy v 2,744 2726 Residual OCW 0| 99.91%4 | TS 2740 2733 Re sidual OCY %[ 595.92%
T.2 Themal Test g::::-t::?:_:mnigg'f; 10? 'fwu Armbiert temp.: 133 0 Operztor: Happy_Gu
Sample No.o 01 Sample Noo: 02
Eefors After ‘Wariation Re zult=s Eefore After ‘Wariation Pz zult=
Maz=(3q) 1501235 150123 Mazs lozz | 0.00% 3 Maz= (3] 150255 150,252 Mazzlozz | 000% F
OCY ['W] 8.732 8510 Residual OCW %| 98 E0%h 0o W] EFET BE1a Residual OCW % | 93 B0%
Sample Hoo: 03 Samnple Moo 04
Eefore After Variation Rezults Befora After Wariation Resuts
Maz=[q) 149 654 149 632 Mazs loss U | 0.00% 3 Masz= (3] 150655 1 50651 Mazslossz U | 000% 3
0 W] ERER 8610 Reszidual OCW %] 98 61% DT 8742 SE2Z Residual OCW %] 92 63%
Sample Hoo: 05 Sammple Hoo: OF
Eefore Nfter ‘ariation Rezults Eefore Nfter Wariation Resuts
Masz=(q) 150749 150.747 Mazz losz% | 000% P Mas=(g)] 150470 150,466 Maszloss % | 000% P
0 W] 0726 2605 Rezidual OCV %] 58 61% QoW W] EREE] SE12 Rezidual 00 %] 38 53%
Sarmple Mo 07 Sarmple Mo 08
Eefore After ‘ariation Rezults Eefore After Wariation Resuts
Maz=[g) 130,241 150,237 Mazz loss % | 000% P Mass= (9] 130869 130,867 Mazzlos=% | 000% 3
[ocw S [RE Rezidual OCW %] 55 5304 | ST [EEE] 5 E03 Rezidual OCWV %[ 55 55%
) Start tirme:20154102 0310 .
T.2 Vibration Finish time 2015102 0820 Ambiert termp. 204 0 Operztor: Happy_Gu
Sarmple Ho.: 01 Sarmple Hoo 02
Eefore After Variation Re zults Eefora After Wariation R sults
Mass (g 130123 130120 Mass loss % | 000% P Mass (O] 150252 150,243 Mazzlos= % | 000% 3
0 ] 5610 & 602 Residual OCW %[ 959180 0T & E15 3 E04 Residual OCY %[ 595.37%
Sarmple Mo, 03 Sample Mo 04
Eefore Nfter ‘ariation Rezults Eefore Nfter Wariation Resuts
Mas=(q) 143652 143,650 Mazz loss % | 000% P Mas= g 15065 150,643 Mazzloz=% [ 000% P
0% W] 2610 3602 Residuzl OCW %[ 959180 02 W 3522 8613 Residual OCy %[ 99 90%
Sample Mo 03 Sample Moo 08
Eefors After ‘Wariation Re zult=s Eefore After ‘Wariation Pz zult=
Ma==0g) 150747 50 .75 Mazz lozs % | 0.00% 3 | REE=E =] 150466 50463 Maz=loss % | 000% 3
OCY ['W] 2605 EEER Residual DC\.I'%| 99 9104 0o W] BE1Z 2 E0d Riesidual DC\.I'%| 99 9194
Sample Hoo: 07 Sammple Hoo: 08
Before After Wariation Results Before After Wariation Resuts
Maz=[q) 150,237 150 235 Mazs loss U | 0.00% 3 Masz= (3] 150867 150,865 Mazslossz U | 000% 3
OCy W] 5 E13 8604 Reszidual OCW %] 95.90% 0o ') EEE] ET Residual OCW %] 93.90%
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Control Number:LE-CU-15-11-013

Start time: 2015/1103 13:50

T.4 Shock Finish time: 201514103 17: 10 Ambienttemp.: 214 T Operator: Happy_Gu
wieNo: 01 pie Ho.: 02
Before After Variation Results Before After Variation Results
Mass () 150.120 150.117 Mass loss % | 0.00f p fMass (o) 150.249 150.216 Mass loss % | 000G p
QCY (V) 8.602 8.507 Residual OCY % | 99.94% OCY (W) 8.604 8.601 Residual 0CV % | 099,97%
Sample No.. 03 - pie H.: 04
Before After Variation Results Before After Variation Results
Mass () 149,650 149.647 Mass loss % | 0.00°% p Mass (0) 150,649 150.646 Mass loss % | 0.00% p
QCY (V) 8.602 8.508 Residual OCY % | 99.95% OCY (V) 8.613 8.609 Residual 0CV % | 099,95%
5 le No.. 05 - No.: 06
Before After Variation Results Before After Variation Results
Mass () 150.745 150,742 Mass loss % | 0.00°% p Mass (0) 150,463 150.460 Mass loss % | 0.00% p
OCY (W) 8.507 8.504 Residua OCV % | 00.07% OCY () 8.604 8.600 Residual OCY % | 00.05%
Sample No.: O — ple Mo.: 08
Before After Variation Results Before After Variation Results
Mass () 150.235 150,232 Mass loss % | 0.00°% p Mass (0) 150,865 150.862 Mass loss % | 0.00% p
OCV (V) 8.604 8.602 Residual OCVY % | 99.98% OCY () 8.600 8.597 Residual 0CY % | 99.97%

o Start time: 201511103 17:10 i .
T.5 Externa Short Circuit Finish time:2015/11/04 0% 10 Ambient temp.: 198 T Operator: Happy_Gu

Sample Ho.: 01 | Sample No.: 02| Sample No.: 03 | Sample No.: ™ | Sample Ho.: 05 | Sample Ho.: 06 | Sample Ho.: 07 | Sample No.: 08
Resistance
{<100mo) 56.8 0.2 57.3 56.6 567 57.9 58.8 57.3

OCV before test/
after short 8.597 | 0.000 | 8.601 | 0D.00D | B.508 0.000 | 8.609 | 0.0DO | £504 | O.O0OO | 8.600 | 0.000 | 8602 | 0.0OO | 8597 | 0.000
circuit{yv)
Max Ternp.
{< 70T ) 55.6 553 548.1 5.1 54.8 56.2 54.7 54.9
Results P P P P P P P P

Start time: 20151014 08:30
Elimpactticiush Finish time:2015/1014 1840
O Impact-Cylindrica cells greater than 20mm in diameter

B Crush- Prismatic, pouch, coinbutton cells and cylindrical cells not more than 20mm in diameter

Ambienttemp.:. 191 1 Operator: Happy_Gu

Sample MNo.: 01C Sample No.: IZEC Sample No.: 03C Sample Ho.: 04C SampleHo.: 06C
OCVv heore
test() 3.840 381 3an 3841 3.840
Max Temp.
{< 70T ) 28.7 29.6 301 31.6 201
Results P P P P P
Start time:2015/10/28 10:40 . i
T.7 Overcharge Finish time:2015/1108 1% 10 _ nmhlen: temp.: 189 'E _ Operator: Happy_Gu
Sample No.: 09 | Sample No.: 10 | Sample No.: 11 Sample No.: 12 | Sample Ho.: 13 | Sample Ho.: 14 | Sample No.: 15 | Sample Ho.: 16
0OCY hefore
test(V) 8.738 8.740 8.581 8.742 8.741 8.740 8.738 8.740
Results P P P P P P P P
. Start time: 20151029 08:30 .
T.8 Forced Discharge Finish time: 2015/11/08 0930 Ambient temp.: 204 'E Operator: Happy_Gu
Sample Mo.: 06C Sample No.: 07C Sample No.: 08C Sample No.: 09C Sample No.: 10C
OCV hefore
test(y) 3.375 3374 3374 3376 334
Results P P P P P
Sample Mo.: 11C Sample No.: 12C Sample No.: 13C Sample No.: 14C Sample No.: 15C
OCV hefore
test(y) 3.377 31375 3373 3374 3373
Results P P P P P
Sample Mo.: 16C Sample No.: 17C Sample No.: 18C Sample No.: 19C Sample No.: 20C
OCV hefore
testy) 3.380 3380 3379 3378 3382
Results P P P P P
Sample No.: 21C Sample No.: 220 Sample No.: 23C Sample No.: 24C Sample No.: 25C
OCV hefore
testy) 3.382 3379 3.383 3384 3382
Results P P P P P
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7. Test sample:
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