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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-14-12-002

Customer: Lenovo

Model: L14M2P24

Rating: 7.6V, 35Wh, 4610mAh

Test duration: 2014/11/05~2014/12/01
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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. (S( 4D

ADD: No.2 Dong Nan Road,Changshu, Jingsu Province.China \Ze T

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

HUAPU TECHNOLOGY (Changshu) CO. ,LTD.
ADD : No.2 Dong Nan Road,Changshu, Jiangsu Province.China
TEL: +86-512-52302255 FAX: +86-512-52302277

AFHEIATE RN UL P LB M AR AL AT LG REFT TSR ARY AFHE A I HEUAERIH v ERANR Y 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.
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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)
v
Test 2: Thermal Test
(Battery) Test 7: Over Charge
v (Battery)
Test 3: Vibration
(Battery)
A 4 \ 4
Test 4: Shock Test 8: Forced Discharge
(Battery) (Component Cell)
h 4

Test 5: External Short Circuit
(Battery)

| » |
Ld i
w

Test End
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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 cells can meet requirement subjected external temperature does not exceed 170

4.5.2 All cells after this test seven days, no disassembly, no fire.
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5. Test Equipment:

y By g

Control NO: LE-CU-14-12-002

BN L e T e Revized date: 20141021 Page:1
Baddress Mo 2 Dong Man Swvenue,Changshuy, Jingsu Provin ez .China Drate 201441 05~20144 241
TEL:0512-52502255  FAX:0512-52302277 Model narme:  L14hiP 24

Test Instruments Reference List
Instrument Instrument . Calibration
b
Lkzi DiHewi] Drclq] Ihztrument Marne Type Fati e Lsed Manufacturer | CalbrtionDate Lazt Diate Moot Retmarks
Pretest
¥ EED1-CA-00002 |CEO2MMO0S0036 713 leaming S8 EiR-nosel 1531/54 Eik-tisil 201401402 20150101
. Chang -1 8WATA
¥ [EE03-CA-I00015 [CEO2MO0S0107 (720 leaming 53 EiR-retel Dischange-16184 iR rrty 20145410 1554
EEN1 -CA-100003 [CEOZMO0/S0099 [715 leaming $5 |§f~g-$\4ﬁ' 1531/54 bt 20140340 201503409
[EE01-C0-100005 [CBO2MO0/S0098 [715 leaminy 48 |SrEF I 18184 Eik- ik g 20140409 201504408
. Chang -1 8WATA
EENS-CA-100020 (CEO2MO0/S01ES (720 learing $5 ERrrst ey Disohange-1614 S 201440 21 20154 020
Low Pressum Test
¥ |EC5-CA-ENDO0Z|CEO2MO00462  |Ohitde [ST-110 Kpa: 0~ 95kpa HSIM A ARG 201408 05 20150807
¥ EAD2-CR-00002 [CEO2MO0ANZSS  |m Hitester 3561 RA0~310m W-20-200 |HIGK] 2014817 20158116
¥ |[EF03-CA-I00001 [CEOMO0AZIE0S |[Flectronic Balahce  [512200-5C5  [1220g+0.001y CHEMGZHUM (20141021 20154 020
T -0 ~701
¥ ED01-CAA0D00T [CEO2MO0TI412 (Thenmo Meter 215 RH © 25% - 93% 1T 2014627 20158626
[Thermnal Test
¥ |EC28-CA-EN0002)CEO2M0006T1  |Themml Shock TSH-04C-150  |T-65'C ta 150°C KSOn 201406 03 20150608
¥ |EL02-CO-[00002 |CEO2MO0ADZES |l Hitester 3561 F10~5310md W-20-200  [HIOK] 2014847 2015846
¥ |EF03-CO-I00001 |CEO2R00AZ06 04 [Electronic Balance  [W51220M-5C5 [1220g+0001g CHERGZHUM 20141021 20154020
T -0 ~T01C
¥ |ED01-CA-00007 |CEO2R00TO4H2 |Themmo Meter Ta215 RH 1 25% - 65% KT 20148827 2015626
Vibration Test
_— F5~2000Hz " .
¥ [EC08-CA-E0000M|CEO2MO00197  [wibration EM-2DDF2K-25NG_02NSSG Kiny D esign 2014542 205581
_— F3~2000Hz ) .
EC05-CA-EN0NNZ(CEOZMONA052  |vibration Ehd-200F2 K-250) 02550 King D esign 201448524 2015823
¥ |EL02-CO-00002 |CEO2MO0ADZES |l Hitester 3561 FA0~310m W-20-200  [HIOK] 2014547 2015846
¥ EF03-CR-00001 [CE02MO0AIE04 [Electronic Balance [512200M-5C5 [12200+£0001y CHERGZHUM  [201410:21 201541020
Shoc hTest
¥ _[FC17.CA.EN0001(CEOZMO0N5TD  |Shock HS 1545 G :10~20005 Lansmont 201409 05 201509407
¥ EA02.CA-(00002 [CAO2MD0ADZSS | H tester 3561 R-10~310me -2 0200 [HIOK] 20144417 2015816
¥ |EFD3-CL-00001 |CEOMMI0AZDE04 [Electronic Balance [H51220M-5C5 122090001y CHEMGZHUMN (20141021 20154 020
External Short Gircuit Test
¥ ELD2-CR-00002 [CEO2MO0ANZSS | Hitester 3561 RA10~310mi W=-20~200 |HIGK] 2014817 20158116
i 0~ 3000, ;
¥ EL0F-CA-00004 |CEO2MI00207  (Data loguer 349704 - 150 2001 Agilent 1400 47 20150946
¥ [EC26-CA-00023 [CRO2MO0N515  |charrber T TH-2P-E [-40°C 0 150°C T 20140511 20150810
T -0 ~701
¥ ED01-CAA0D00T [CEO2MO0TI412 (Thenmo Meter 215 RH © 25% 3% 1T 2014627 20158626
Impa ¢t TestiCursh Test
ECAT-CA-00001 (CEO2MO0M204  [Impact test 100-372 H £0~50cm JYI SHEMG 2014817 20158116
¥ [EC23-CA-E00001|CAN2MN00743  |Cursh Test EE-G047 1.0k k15 KN BELL 201409 05 201509407
i 0~ 3000, ;
¥ |EL0F-C0-100005 |CEO2R000SEE  |Data logger 349700 T 1507 ~12001C Lyilent 201409417 20150846
¥ (ED01-CAI00010 [CEO2MO0TOSE [Th Tileted TA218 T iA0T -0 KT 20144422 2015621
o B Weter RH @ 25% ~93%
ge Test]
¥ |EL0G-C0-END00Z|CEO2RN0POTTS [Power Supply DS 6024 0~G0% 0~2 48 MOTECH 20140342 20150341
¥ |[EADG-CA-EN000{CEOZMO0PITTT |Power Supply 56024 0~G0Y 0~244 MOTECH 201440342 20150311
¥ [EL0G-CO-E00001|CEO2MO0POFTS (Povver Supply 56024 0600 0~240 MOTECH 20140312 20150341
¥ |EL0G-CO-END004CEN2RN0POITET [Power Supply DS 6024 0~G0% 0~2 48 MOTECH 201403412 20150511
T ¢ -10°C ~7012
¥ (EDM-CA-I00007 [CEO2MM00TOH2 Themn Meter TA218 RH : 25%- 5% 1T 20148427 2015826
Froced Discharge Test
¥ |ELDG-C0-100004 | [Fower Supply [E36350 0~ 200,0~2 00 100 LGILEMT 2014547 2015846
¥ ELDG-CO-100016 | Pouver Supply E36350 0G0 208.0~200 10 8 AGILEMT 20145410 201554
¥ EADG-CA-100015 [CE02R00P0431 [Pouver Supply E36354 080 20440~2 00 10 4 AGILENT 2014540 201554
v |ELDS-C0-100006 |/ Electronic LOLD 33110 G0 A4, 30000 PRODIGIT 20140512 20150511
¥ [EA0s-Ca-l00003 | Electronic LOAD  [3311F GO0 AG0A, 000 FRODIGIT 20140512 20150541
¥ [ELDS-CA-00008 [CEO2MO0A0402 [Electronic LOAD  [3311F G0 AR04, 3000 PRODIGIT 20140843 20150842
Mate 1: DoC Woltager 00110000, AC Woltage: 0.5-T00V & B0Hz, 1k Hz; Resistr e 100-10M5%; DC sunent0 AmA-25% AC o urent 0.01mA-38at B0Hz, 0.01mA-18, at 1kHz
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6. T.1~T8 detail reports:

y By g

Control NO: LE-CU-14-12-002

Control Ho: LE-CU-14-12-002 UN 38.3 Test Datasheet
Customer: L14M2P24 Model name: L14M2P24 Test Duration: 201411705 2 412/01 Reviewer: Mingya
Test Sample Identification:
Battery Component Cell
Used | Sample Ho. Sample State Used Sample Ho. Sample State Used | Sample Ho. Sample State
v 1~-4 1 Cyele, Fully charged v 5-8 50 Cyele, Fully changed v 1C~5C 1 Cwele, 50% charged
v 9-12 1 Cyela, Fully charged v 13~16 50 Cyele, Fully charged v BC~15C 1 Cycle, 0% charged
25Cycle, Fully charged 25 Cyele, Fully charged v 16C~25C 50 Cycle, 0% charged
T Sltitude Simuation gt::ht;?':jggm11’§u 018?'2:3?0 Ambierttemp.: 227 G Operator: Happy_Gu
Sarmple Moo Sarnple Mo 02
Eefora After Wariation R sults Eefore After “Wariati on R zults
Mas = [g]] 1540 1540 Maszlos= % | 0.01% 3 Mass [g]) 153 6 133 6 Mazsloss % | 0.01% P
OCW W] 5.7 3.69 Rezidual DCV %] 93.79% OO W ELE] ECE] Fee sidual OCW %] 95 83%
Sarmple Mo 03 Sarnple Mo 04
Eefore After ariation Re sults Eefore After “Wariati on Re sults
Maz =[] 1531 1531 Mass loss% | 001% 3 Mazz [g] 1542 154 2 Massloss % | 001% P
0% W] 2.70 3.623 Residual OCW %] 93 7% 00 W 2Ed ZES Residual OCW %[ 95 529
Sarmple Mo 03 Sarnple Mo 06
Eefore After ariation Re sults Eefore After “Wariation Re sults
Masz=[g] 1622 13521 Maszs loss % | 0.01% 3 Mass (3] 155 7 158 7 Massloss B | 0.00% 3
O W] 5.70 3.63 Residual D0V B3] 99 540 0o W 370 SES Residual OCW 20| 99 2004
Sarmple Mo 07 Samnmple Mo 03
Eefore After ariation Re sults Eefore After “Wariati on Re zuts
Mas=[g) 1553 1353.3 Maszs loss % | 0.00% 3 Masz= [g) 155 3 135 2 Massloss B | 0.01% 3
OCW W] 5.70 3.68 Rezidual DCV %] 93 820 OO W ELE] SET Fee sidual OCW %] 93 75%
T.2 Themnal Test :t:rt;:n&?ﬂ;ﬁ:ﬂt? ?J?'.dun Armbiert ternp: 1953 °Q Operator: Happy_Gu
ample Ho. 01 ample Mo O
Eefora After Wariation Re sults Eefore After “Wariati on R zults
Maz=(g] 1340 1340 Mass loss B | 001% 3 Maz= [g) 152 F 132 B Massloss % | 001% 3
OCY ['W] 8.69 857 Residual OCV %[ ag soog 0CW W] EEE EE Fee sidual OCW %] 58 6394
Sample Ho: 03 Sarnple Mo 04
Eefore After ariation Rezuts Eefore After ariation Re=uts
Mas=(g] 1431 1431 Maszs loss % | 0.01% 3 Mass [g) 154 2 154 2 Massloss B | 0.01% 3
OCW W] X 887 Rezidual OCV %] 98 650 OO W SEE EEE] Fee sidual OCW %] 98 57%
Sarmple Moo 03 Sarnple Mo 06
Eefora After Wariation Re sults Eefore After “Wariati on Re zults
Mazs(g) 1521 1521 Mazz lozs % | 001% 3 | LEE]] 1537 1527 Mazzloss % | 0.01% 3
OCW W] EEE] 887 Rezidual OCV %] 98 61% OO W SEE EEL Fee sidual OCW %] 98 E4%0
Sarmple Mo 07 Sarnple Mo 08
Eefore After ariation Re sults Eefore After “Wariati on Re sults
Mas =[] 1333 1323 Mass loss% | 001% 3 Mass [g] 1582 1982 Massloss % [ 001% P
O W] 5.6 8.56 Residual OCVY % 92 580 00 W BET 834 Re sidual OCW %[ 85 .57%
T.3 Vibration ?::hﬂ?:j%i:;’l?ﬁ DDSS;DD Lrabiert terp: 195 T Operator: Happy _Gu
Sarnple Mo 01 Sarmple Moo 02
Eefore After ariation Re sults Eefore After “Wariati on Re sults
LEEEIP=1| 1340 15340 Mass loss % | 0.01% 3 Mazz [g]) 153 6 132 B Massloss % | 0.01% P
O W] 2.7 255 Rezidual DCV %] 39.74% 00 W EEL 2354 Fesidual 00 %] 99 78%
Sarnple Ho: 03 Sarnple Mo 04
Eefore After ariation Re sults Eefore After “Wariation Re sults
IMaz=(a) 1581 155.1 Mass loss% | 001% P Maz= [a) 154 2 154 2 Massloss % [ 001% P
O W] 5.57 8.35 Residual D0V 2] 99 500 0o W B35 533 Residual OCW 80| 99 7704
Sarnple Hao: 05 Sarnple Mo 06
Eefore After ‘Wariation Re stz Eefora Bter ‘Wariation Re zults
IMaz=(q] 1521 152.1 Mass los=% | 001% P IMaz= (q) 153 7 153 7 Mazslos=% [ 001% P
00 W] 5.37 335 Residual OCW %] 93 7500 0C [ 536 534 Fesidual 0CW 80| 99 7904
Sarmple Mo 07 Sarmnple Mo 0%
Eefore After ariation Rezuts Eefore After ariation Resuts
Ma==[q] 1539 13539 Mazz lozs % | 0.01% F Masz (9] 153 2 153 2 Mazslozz % | 0.01% F
Tocw S 554 Reszidual OCV % | ag 7204 Yoo sad EEH Fe sidual 00 %] 99 7204
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Start tirne:201 40129 0540

y By g

Control NO: LE-CU-14-12-002

T4 Shock Firizh firne 201441 29 13 20 Arnbierttermp: 207 % Operstor: Happy_Gu
Sarnple Mo 01 Sarnple No.: 02
Before After ‘ariation Results Before After ‘Waration Resuts
Maz = [g) 134.0 154.0 Mass loss % | 0.01% P Mazs (3] 158 6 1533 Maszloss H | 0.01% P
0o W) 355 3.53 Residual OCW %] 99.81% OCY W) 354 552 Residual 0CY %] 93.84%
Sarnple Mo 03 Sarnple No. 04 -
Biefore After ‘Variation R sults Eefore After ‘aration R sults
Mazs [g] 1331 1331 Mazz loss % | 001% P Mass (3] 1542 1342 Massloss % | 001% P
O [ 5.5 854 Residuzl OCW ] 99 8204 OCy W) 843 543 Residual OCy %[ 95 81%
Sample Mo O3 Sample Mo: 0B -
Biefore After ‘Variation R sults Eefore After ‘Waration R sults
IMaz=(q) 152.1 1524 Massloss% | 001% 5 IMasz (g) 1537 1555 Mazsloss % | 001% P
02 [ ] 553 Reziduzsl OCW %] 33 200 0CW W] 554 033 Residual OOy %[ 83 6206
— — ——
Sample Mo OF Sarmnple Nooo 08
Before After ‘ariation Results Before After ‘Waration Resuts
Maz s [ g)| 1353%.9 13453 Mass loss | 0.01% P Mazs (g) 135 2 1532 Massloss % | 0.01% P
00 '] .o 2.5 Residual OCW %[ 93 g500 0oV g5z 201 R sidual 00V %[ 99.84%
T.5 Exterrml Short Circuit 2:“;:“22_014”112;0 ;:iuﬂ Arbiertternp.: 183 ¢ - Operator: Happy_Gu
Sample Mo 01 | Sample Moo 02 | Sample Hoo 03 ] Sample Koo 04 | Sample Noc: 05 f Sample Ho: 06 | Sample No.o 07 | Sample Moo 03
Resistance
it ] 547 564 558 BT 56.3 56.2 569 584
OCY before tests
after shaort #.53 833 .52 52 854 a5 3.43 343 353 3.53 853 3.53 g5z §.452 3.51 51
i s Lt
Max Termnp.
{4700 | S48 551 5.2 48 54.9 535 5B 55z
Results F F F P F P P P

Start time:201 44140 0830
43 Uippeed Errsn (T E=) Finshtirme 201441 40 12 :40

O mpact-Cylindrical cells greater tham 20mmn in diameter
W Crush- Prizmatic, pouch, eoirdtton cells and cylindrical cells not more than 20mm in diameter

Ambiert ternp.: 194 0 Operator: Happy_Gu

Sample Mo 0MC Sample Mo 02C Sample oo 03C Sample Moo 04C Sample Mo 03C
OCW before
test[u] 375 375 3vd 375 374
Max Temp.
(<1708 ) 268 243 251 26.4 24.7
Results F F F F F
Start time:20144 022 10:20 ) . .
T.7 Ouercharge Eirsh tire 20444420 13 10 Ambiert ternp.: 138 g Operator: Happy_Gu
Sample Mo 09 | Sample Moz 10 | Sample Hoc: 41 Sample oo 12 | Sample Mo 13 § Sample Moo 14 | Samiple Hoc15 | Sample Moo 16
OCW before
testy] 8.y0 a1 3.6 870 a7 a.70 B9 3.69
Rezults F F F P F P P P
Start tirne:201 44 122 05:30
T.2 Foreed Discharge [ Componert Cell) Fi:shri-nnfeQDM.M.GD 1220 Arbierttermp.: 204 T Operator: Happy_Gu
Sample Mo 0GC Sample Mo O7C Sarmple Mo 08C Sarmple Mo 090 Sample Mo 100
OCW before
34 347 313 314 316
test(v]
Results F F F F F
Sample Mo MG Sample Mo 120 Sample No: 13C Sample Mo 140 Sample Mo: 15C
OCW before
tast{V] ERE] R 31 ER L 314
Results F F F F F
Sample Mo 1BC Sample Mo 17C Sample Moo 18C Sample Mo 190 Sample Mo: 20C
OCW before
I RN 314 312 313
test(v]
Results F F F F F
Sample Mo 210G Sample Mo 220 Sample Mo 230 Sample Mo 240 Sample Moo 230
OCW before
test[u] 316 ER 315 314 316
Results F F F F F
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7. Test sample:

y By g

lenovo

A R ) (]

T RN S T
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