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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: L15M2PB5

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

ﬂ
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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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Test Instruments Reference List
Instrurmert | nstrument Calibration Calibration
ke 1D (Mew Bl ] Inztrurment Marme Type Fange of Uze i nufacturer Date | ast Date et Rermrks
Pretest
¥ [EE01-CA00002 [CEO2ZMO0/S0096 [715 learningss R 18 &0 R 20142430 2015 12/29
. Chang J1EWM T
¥ |EE03-CA00016 |CEO2MO0GS0107 (720 learningtss LR Dischangs 1 1184 R 20150309 2016 0305
EE01-CA-00003 |CRO2M00/S0099 |715 learning$8E e 15U &8 Ein-gesel 2015415304 201603105
EE01-CA- 00005 |CEO2MO0S0098 |71 5 learningds SRR 18VEA R 20150409 2016 D408
. Chang J1EWM T
EE03-CA-I00020 |CEO2MO0G0163 (720 learningss LR Dischangs 1 1184 R 2015M0/20 20161049
Ahttude Simubtion
¥ |EC 5-CO-E 00003 CE02h000462 |0 Hitude S T-110 Kpa: 0-~99Kpa HSIM JIARG 20150908 201609407
¥ |EAQZ-CA-I00002 |CEO2h0040295  [md Hitester 3561 Fo-10~51 0rl ' -20~200 [HIOK] 2015/4M6 2016 845
¥ |EFDS-CA-100001 |CEO2h004Z0604 [Eledronic Balance  |XS122001-5C5 1220g+0.001gy CHERMGZHUN 2011540020 20161049
T A0C~T0OC
¥ [EDO1-CO-100007 |CEO2M00/ 0412 | Thenmo hieter To215 FH 1 259 — 88% KTJ 201545527 2016 &526
Thermal Te st
¥ |EC29-CA-E 0000226020006 71 |Thennal Shock TShk-04C-150 T:-B5TC to 150 T KS0R 20150609 2016 0605
T [EA02-Ca 00002 [CEI2MO0A0293 o Hitester 5561 FoA0~351 Oraly 20200 [HIOK] 2015/4M6 2016815
¥ |EFDS-CA-100001 |CE02h004Z0604 [Eledronic Balance  |XS122001-5C5 1220g+0.001gy CHERGZH UM 2015M 0020 20161049
T A0C~T0OC
T |ED01-CA-100007 [CEO2M00T0412 |Themmo hister To215 FH : 25% —98% KTJ 201545527 2016 &526
Vibration Test
¥ |EC0S-CO-E 00001 |CE02h00401 97 |vibration [Ehul-200F2K-25 ka0 53"’225505022 King Design 20115541 201650
" " F:3~2000Hz ) .
EC0 §-C0-E 00002 CE02000052  [Wikration [Ehul-200F2K-25 ka0 G255 S King Design 20154725 2016 8722
¥ [ELAQZ-CA-I00002 |CEO2h0040295  |md Hitester 3561 F-A0~31 0raly W-20~200 [HIOK] 2015/4M6 2016815
¥ |EFDS-CA- 100001 |CE02h004Z0604 [Eledronic Balance |XS 1220h1-5C5 12200+0.001g CHERGIH LN 20154 0420 2016409
Shoch Test
¥ |ECH 7-CA-E 00001 | CE02h0005 70 |Shock HS 15045 S 0~200005 Lanzrmont 20150905 20160907
¥ |EAQZ-CA-I00002 |[CEOZR0040295 O Hitester 3561 F-10~51 0rl ' -20~200 [HIOK] 2015M4M6 2016 815
¥ |EFDS-CA-100001 |CEO2h004Z0604 [Eledronic Balance  |XS122001-5C5 1220g+0.001gy CHERMGZHUN 2011540020 20161049
External 5 hort Gircuit
¥ [ELAQZ-CA-I00002 |CEO2h0040295  |md Hitester 3561 F-A0~31 0raly W-20~200 [HIOK] 2015/4M6 2016815
W O~ 3000, )
¥ [EA0S-CA-00004 |CEO2M000207 (D ata logger 349700 T 150 T~12007C Byilent 2015/4M6 2016 8M5
¥ |ECZE-CA-100025 |CEO2MO0D515  |chamber T TH-2P-E -40°C to 150°C T 2011540541 2016 465410
T A0C~T0OC
¥ [EDO1-CO-100007 |CEO2M00/ 0412 | Thenmo hieter To215 FH 1 259 —88% KTJ 201545527 2016 &526
Inpact FCresh
EC F-Co-100001 |Ce02n00A204  (Impact test [100-372 HBO~S0cm JrSHEMG 2015/4M6 2016 8M5
T |EC23-Co-E0000(CEO2MO00AO7 43 |Crush Test EE -G047 10K R~15 DKM BELL 20150905 201609407
W O~ 3000, )
¥ [EAQS-CA-I00005 |CEO2M000S55E (D ata logger 349700 T A50 T 12007 Byilent 2015/4M6 2016 8M5
T A0C~T0OC
¥ [EDO1-20-100010 [SE0ZMO0T0551 | Thermo Meter To215 . KTJ 201522 2016 &721
FH @ 25% -—88%
Dvercharge
¥ |EAOE-CA-EQ000S|CEO2M00P0FTE [Power Supply [ SE024 Q-5 O-~240 hOTECH 2011540541 201605410
¥ |EA0G-CA-EQ0002 |CEOZM00PDFTFY [Power Supply [ SE024 Q-5 O~240, hOTECH 201540511 2016 0510
T |EA0G-CA-EQ0001 [CEO2MO00FLDTTS |Power Supply [ SE024 Q-5 O~240, hOTECH 201540511 2016 0510
¥ |EAOE-CA-EQO004CEOZM00PDTET |Power Supply [ S6E024 Q-5 O-~240 O TECH 201150341 2016 0510
T A0C~T0OC
¥ [EDO1-CO-100007 |CEO2M00/ 0412 | Thenmo hieter To215 FH : 25% —08% KTJ 201545527 2016 &526
Frod: ed Dischame
¥ [EA0G-Ca-I00004 FPouwer Supply E36338 0~ 20880~20, 108, AGILENT 2015MM6 2016845
¥ |EAOG-CA-I00016 Po et Supply E3 6330, O~ , 200,020,108, MGILEMT 20154540 201654
¥ [ELAOB-CA-I00015 |CEO2M00P D451 |Power Supply E3 6330, O~ , 200,020,108, MGILEMT 20154540 201654
¥ |EAQS-CA-I00006 Electronic LOAD 55110 GO A&D A, S0 P RODIGIT 20150512 20160541
¥ |EAQS-CA-I00003 Electronic LOAD 3511F GO A&D A, S0 P RODIGIT 20150512 20160541
T |EA05-CA-I00005 [CEO2MO004L0402 |Eledronic LOAD 3511F GO A&D A, S0 P RODIGIT 20150513 2016 A5 2
Mote 1: DC volage: 0.1- 1000, A0 wolage: 0.5-T00W at B0Hz, 1kHz; Resistence: 100- 100 0; DO surerk:0 im A-30; 0 curent: 0.01m 0-20 &t 60Hz, 0.01imA-1 0, &t 1kHz
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6. T.1~T.8 Detail Reports:

Control Ho.:LE-CU-15-11-012 UN 38.3 Test Datasheet
Custormer: Lenowo Madel Name: L1SKMZPES Test Duration: 2015001 2~2015/M 407 Revdewer: Wind_Zhao
Test Sample [dentification:
Batery Fack Cormponert Cell
U=ed Sample Mo, Sample State Usad Sample Mo, Sample State U=ed Sample No. Sample State
W o1~04 1 Cyle, Fully charged W 0502 50 Cycles, Fulycharged W o1C-~0sC 1 Cycle, 50% charged
W 0g~12 1 Cycle, Fully charged W 13~16 a0 Cycles, Fully charged W OBC~150C 1 Cycle, 1% dscharged
25Cycles, Fully charged 23Cyeles, Fully chargad v 16C~25C a0 Cweles, 0% discharged
TA Altitude Simulation gf:g::;:gﬁgﬂﬁgs 013?'2:300 Bmbiert temp.: 200 T Operator: Happy_Gu
Sample Mo 01 Sarmnple Moo 02
Before After ariation R sults Eefore After Wariation Resuts
| LEEEIN=] 130123 1:a0.421 Mazs lozs % | 000% 3 | LEEERE=]] 147 337 147 354 Mazslozs % | 0.00% 3
00 W) 87449 5744 Residual OCW %] 599.94% OOV EREE] EEEE] Residoal 0OV %[ 93.93%
Sarmple Moo 03 Sarmple Moo 04
Eefore After Wariation R sults Eefore After ‘Wariztion Resuts
| IEEEIE 145 857 145 854 Massloss% | 000% b Iizz=(a) 145346 145344 Maszloss % [ 000% P
OCW W) &.750 5743 Fezidual OCW % | 99.92% OCWY) 5 7EE 8759 Fesidual 00 %[ 93920
Sample Mo 03 Sample Moo 0B
Before After Wariation R sults Before After Wariztion Rezuts
Mass (0] 145 Bag 145 Bk Maz=zlos=% | 000% P Mass (] 146381 145979 Maz=loss | 000% P
0 CW [ 8773 5.766 Residual OCW %] 99 929 O W o 7E2 BIST Residual 0CV %] 99 94%
Sarmnple Ho.: OF Sarmple Mo 08
Bcfore Dfter ariztion Re sults Before Dfter Warztion Rezuts
| T 145 552 145 550 Mazzlos=% | 000% P IMass (g 1480356 145 054 Maz=zloss % | 000% P
| = 3762 0,756 Fezidual OCW %[ 599.35% | = 573k 3751 Fezidal O G % 33.54%
T.2 Thermnal Test i:art tln.ﬂe.2.010i.:ﬂ.1(2; 1; 'fwn Ambierttermp.: 195 T Operator: Happy_Gu
Sample Mo Sample Moo 02
Before After ariation Pz sults Eefore After Variation Re sUts
LEEES=]| 150121 150114 Mazz lozz % | 000% 3 M=az= ()] 147354 147 351 Maz=zlos:z % | 0.00% 3
OCW [W] B.rdd 8622 Residual OCW %| 98 B0% OCW W] EREE] XL Residual OCW %| 98 4%
Sample Mo 03 Sample Moo 04 B
Bcfore After ariztion Re zults Before After Waration Re=uts
M === g 145 554 145 852 Mazs loss % | 000% 3 Maz= ()] 1435544 145340 Massloss B | 0.00% 3
S [ 2742 2.E2E Residual OCW %] a8 66% 0o W EREE] 2 E2S Residaal 00V % 32 530
Sarmnple Ho.: 03 Sarmple Mo 06
Bcfore Dfter ariztion Re sults Before Dfter Warztion Rezuts
Mzs=(0) 145 636 14534 Maszlozs% | 000% P IMass (g 146373 145375 Waszloss % [ 000% P
0 C [ 3.7EE 8645 Residual OCW %] 58 62% OCW W) o i EEEE] Fesidlal 0OV % 32 £5%
Sarnple Koo 07 Sarnple Mo 08
Eefore Bfter Wariztion Pz zult= Eefore Bfter ‘Wariation Re zuit=
Iass(q  146.880 145 876 Mazslozs% | 000% P Imaszs (q) 148034 143052 Wassloss % | 000% P
Lo v 756 3633 Rezidual OCW % | 98 609 | = 3751 & EZT Fiesiduzl O CV %] 32.53%
i Start tirme: 201 54102 0240 .
T.2 vibration Finis b tire 2 0154108 08:20 Armbiertternps 207 B Operator: Happy_Gu
Sample Moo Sample Moo 02
Bcfore Dfter ariztion Re sults Before Dfter Warztion Rezuts
Mas=[g] 150113 150116 Masslos=% | 000% P | LEEER]| 14733 147 348 Massloss % | 000% P
S [ 2 EX2 2612 Fezidual OCW %4 ] 59.90% 00 W LR 2E2Z Residial OCV %] 93 570
Sarmple No.: 03 Sarmple No.: 04 -
Bcfore After ariztion Re sults Before After Warztion Rezuts
Iass(q 145832 145850 Mazslozs% | 000% P Iass g 145340 145338 Wazsloss % | 000% P
10 C [ 3 626 0618 Fezidual OCW %] 99.31% O CW [ W] 5635 3525 Residial OCV %] 95 25%
Sample Moo 03 Sample Moo 06 B
Eefore Bfter Wariztion Pz zult= Eefore Bfter ‘Wariation Re zuit=
| LEEEN=]| 145 694 145 632 Mazz lozz % | 000% F | LEESRE=]] 146875 146 972 Mazzlosz % | 0.00% 3
OCW [W] 8.Ed3 BE33 Residual OCW %4 | 99 ZR0Y OCW W] EEE] 8 R31 Residual OCW %| 99 5910,
Sample Mo OF Sample Moo 08 B
Before After Wariation Re sults Before After Variztion Rezuts
LEEE=]| 145 876 146 874 Mazz losz % | 000% 3 LEEERI=]] 148052 1 45 050 Massloss B | 0.00% 3
0 CW [ ] 5E24 Residual OCW %] 39 90% 0o W S EZT BE18 Residaal 0CW %[ 93.90%
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Control Number:LE-CU-15-11-012

Start time: 201511103 08:40

T.4 Shock Finish time: 201511103 1330 Ambienttemp.: 214 T Operator: Happy_Gu
Sample No: 01 No.: 02
Before After Variation Results Before After Variation Results
Mass (g) 150.116 150.113 Mass loss % | 0.00% p Mass (o) 147.348 147.345 Mass loss % | 0.00% p
OCY (V) 8.613 8.610 Residua OCV % | 99.97% OCY () 8.623 B8.620 Residual 0CY % | 99.97%
Sample No.. 03 - Sampie No.: 04
Before After Variation Results Before After Variation Results
Mass {g) 145.850 145.847 Mass 1085 % | 0.00% p Mass (g) 145,338 145.335 Mass loss % | 000G p
QCY (V) 8.618 8.614 Residua OCY % | 99.95% QCY (V) 8.625 8.621 Residual 0CY % | 99.05%
Sample No.. l]-5 - ple No.: E
Before After Variation Results Before After Variation Results
Mass () 145.692 145.689 Massloss™ | 0.00% p fass (g) 146.972 146.969 Mass loss% | 0.00% p
OCY (V) 8.635 B8.632 Residua OCY % | 99.97% OCY () 8.631 B8.620 Residual 0CY % | 99.08%
Sample No.: 07 - ple No.: ﬁ
Before After Variation Results Before After Variation Results
Mass () 146.874 146.871 Mass 1085 % | 0.0 p fMass (g) 148.050 148.047 Mass loss % | 0.0k p
OCY (W) 8.624 8.622 Residud OCV% | 00.08% OCY (v) 8.618 8.615 Residual OCV % | 00.07%

o Start time: 2015/11103 13:50 i .
T.5 Externa Short Circuit Finish time:2015/11/04 0% 10 Ambient temp.: 206 T Operator: Happy_Gu

SampleMo.:: 01 | Sample No.: 02| Sample No.: 03 | SampleNo.: ™ | Sample Ho.: 05 | Sample Ho.: 06 | Sample No.: 07 | Sample No.: 08
Resistance
{<100mo) 56.8 50.2 57.3 56.6 587 57.9 58.8 573

OCY before test/
after short 8.610 | 0.000 | 8.620 | 0.00D | B.614 0.000 | 8.621 | 0.0DD | 8632 | OLOOO | 8.620 | 0.000 | 8622 | 0.000 | 8615 | 0.000
circuit{y)
Max Temp.
(< 170C) 54.8 553 55.8 516 58,2 55.6 54.7 55.4
Results P P P P P P P P

Start time:2015/1013 08:30
U (el BT Finish time:2015/10/13 18:40
O Impact-Cylindrica cells greater than 20mm in diameter

H Crush- Prismatic, pouch, coinbutton cells and cyWindrical cells not more than 20mm in diameter

Ambienttemp.: 194 ¢ Operator: Happy_Gu

Sample No.: 01C Sample Ho.: 02C Sample Ho.: 03C Sample No.: 4C SampleNo.: 05C
ocvheore
testov) 3.840 3.841 381 3.840 3.840
Max Temp.
{< 70T ) 29.6 .z o 305 314
Results P P P P P
Start time:2015/10:26 10:20 . i
T.7 Overcharge Finish time: 2015/11/06 1310 Ambient temla.. 189 T Operator: Happy_Gu
Sample Ho.: 09 | Sample Ho.: 10 | Sample Ho.: 11 Sample No.: 12 | Sample Ho.: 13 | Sample Ho.: 14 | Sample Ho.: 15 | Sample Ho.: 16
BCVheore 8.751 871 8.755 8.750 8.746 8.746 8.743 8.748
testiyv)
Results P P P P P P p P
. Start time: 20151027 08:30 B
T.8 Forced Discharge Finish time: 2015/11/06 0930 Ambient temp.: 204 'E Operator: Happy_Gu
Sample No.: 06C Sample No.: 07C Sample Mo.: 08C Sample Ho.: 09C SampleNo.: 10C
0OCY hefore
testiv) 3.375 3376 333 iis 3372
Results P P P P P
Sample No.: 11C Sample No.: 1-2(: Sample Mo.: 13C Sample Ho.: 14C SampleNo.: 15C
0OCY hefore
testiv) 3.373 331 3.372 3373 3376
Results P P P P P
Sample No.: 16C Sample No.: 17C Sample Mo.: 18C Sample Ho.: 19C SampleNo.: 20C
OCV hefore
testiv) 3381 3.380 3.382 3382 3380
Results P P P P P
Sample No.: 21C Sample No.: 2-2(2 Sample Mo.: 23C Sample Ho.: 24C SampleNo.: 25C
0OCY hefore
testiv) 3.381 3.382 338 3383 3382
Results P P P P P
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7. Test sample:

&y 8 &y

Control Number:LE-CU-15-11-012

AFH AL ARRGT IR P L FEMAN AL AP LG EEFT > A SRR ATH A2 EHE USRI E T ERNE Y .
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.

ARREAR L W RERIT P ook, AE L A dER P E T Page 7 of 7

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



