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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-13-10-011

Customer: Lenovo

Model: L13M4A01

Rating: 14.4V, 32Wh, 2200mAh
Test duration: 2013/9/9~2013/10/6

Approved By Checked By Prepared By
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SIMPLO TECHNOLOGY CO., LTD.

ADD: No0.471,Sec.2,Pa Teh Rd.,Hu Kou,Hsin Chu,Hsien 303 =
Taiwan P *-““*-\‘
TEL: +886-3-5695920 FAX: +886-3-5695931 (',J % ; e, ‘\ 2 1
SIMPLO ELECTRONICS (Changshu) LTD. : i
ADD: No.2 Dong Nan Road,Changshu, Jingsu Province.China

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
SIMPLO ELECTRONICS (SHANGHAI) ,LTD. .
ADD: No.28, Sanzhuang Road, Songjiang Export Processing Zone, Shanghai 7| a
TEL: +86-21-57748286 FAX: +86-21-57748285 el
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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.

Control NO: LE-CU-13-10-011

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

Y 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)
A 4
Test 5: External Short Circuit
(Battery)
I v

»| @
Ll

Test End
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Control NO: LE-CU-13-10-011

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 rechargeable cells can meet no disassembly and no fire within seven days of the

test.
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or in part without prior written permission.
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5. Test Equipment:

LIS #v ot e, T~ 5 Ah 3 AT PR
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Control NO: LE-CU-13-10-011

-]

» A

Page:1
Date:2013/9/9~2013/10/6

Revised date: 2013/10/09

Address : No.2 Dong Nan Avenue,Changshu, Jingsu Province China
TEL: 0512-52302255 FAX: 0512-52302277 Model name: L13M4AD1

Test Instruments Reference List

Used Instrument ID Instrument Name Type Range Used Manufacturer |CalibrationDate_Last| CalibrationDiate_Mext Remarks
Pretest
V [CE02MO0VS1053 |Learning GWT-2010-24 0~20v  0~10A GW INSTEK 2013/10/09 201410/8
vV [CE02MO0VS1054 |Learning GWT-2010-24 0~20v  0~10A GW INSTEK 2013/10/09 201410/8
Low Pressure Test
vV |CEO02ZMO0VD462  |Altitude SVT-110 Kpa: 0~ 99Kpa HSIN JIANG 2013/9/26 2013/9/25
V [CB02MO0/0293 |m{ Hitester 3561 R:-10~310m0O V:-20~20V |HIOKI 201310/09 2014/10/8
V [CB02MO0/CO482 |Electronic Balance [XS1220M-SCS (1220g+0.001g CHENGZHUMN 201379726 2013/9/25
T:-10°C~70C .
V |CE02MO0VTO412 |Thermo Meter TA218 RH - 25% — 08% KTJ 2013/9/26 2013/9/25
Thermal Test
vV [CE02MO0V0150 Thermal Shock KSKB-415TBS |T-65'C to 150°C KSON 201379726 2013/9/25
vV |CE02ZMO0VI2093  |mO Hitester 3561 R:-10~310mQO V:=-20-20V |HICKI 201310/09 20141048
V |CE02MO0VCO482 |Electronic Balance |XS1220M-SCS  |1220g+0.001g CHENGZHUN 2013/9/26 2013/9425
T:-10°C~70°C 5
V |CE02ZMO0VTO412 |Thermo Meter TA218 RH - 25% — 98% KTJ 2013/9/26 2013/9/25
Vibration Test
. . EM-200F2K- F:3~2000H=z ) )
V [CB02MO0/0197 Vibration 25N50 G0.2~55G King Design 2013/3M5 2014/3/M14
. . EM-200F2K- F:3~2000Hz . .
V [CB02MO0/0052 Vibration 25N50 G0.2~55G King Design 2013/3M5 2014/3/M14
V [CE02MOOVI2093 |mO Hitester 3561 R:-10~210mQ V:-20~20V |HIOKI 20131009 20141008
V [CB02MO0/CO482 |Electronic Balance [XS1220M-SCS (1220g+0.001g CHENGZHUMN 201379726 2014/9/25
Shock Test
Vv [CB02MO0/O570 Shock HS 15/45 G:10~2000G Lansmont 2013/9/M14 2014/9/13
V [CB02MO0/2093 |m{ Hitester 3561 R:-10~310m0O V:-20~20V |HIOKI 201310/09 2013/10/08
V [CE02MOO/CO482 |Electronic Balance |[XS1220M-SCS (1220g+0.001g CHENGZHUM 2013r9r26 2014/9/25
External Short Circuit Test
V_|CEO0ZMOWVI2093  |mi Hitester 3561 R-10~310mQO V:-20~20V [HICKI 2013/10/09 2013/10/08
W 0~ 300V .
. 5
V |CE02MO0V0207  |Data logger 34970A T ABQC~1200°C Agilent 2013/9/26 2014/9/25
V_|CE02MO0VO518  |chamber WIT TH-2P-E -40°C fo 150°C WIT 2013/9/26 2014/9%25
T:-10°C~70°C
V [CB02MOO/TO412 |Th Met TA218 KTJ 2013/9/26 2014/9/25
ermo Meter RH : 25% - 08%
Impact Test/Cursh Test
V [CE02MO0/OT43 Cursh Test BE-504T 1.0KN~15.0KN BELL 2013M10/8 2014M10/07
V |CE02MO0V0589  |Data logger 34970A Vv: 0~ 300V, Agilent 2013/9/26 2014/925
T -150°C~12007C -
vV |CB02MO0/1204 Impact test 100-372 H:60~80cm JY1 SHENG Noted
T:-A00C~-70C
V [CB02MOO/TO412 |Th Met TA218 KTJ 2013/9/26 2014/9/25
ermo Meter BH : 5% - 08%
Cwercharge Test
V_|CE02ZMOWVPOTTS |Power Supply DS6024 0~-60V__ 0~24A MOTECH 2013112 20141411
V [CE0ZMOWVPOTTT |Power Supply DS6024 0~60V 0~24A MOTECH 2013112 2014111
V_ [CE02ZMOQ/POTTS |Power Supply DS6024 0~60V 0~24A MOTECH 20131112 201441711
V_ [CB02MO0/POT7TE1 |Power Supply DS6024 0~60V 0~24A MOTECH 2013112 2014111
T:-10C~TO0C
5
V |CE02MO0VTO412 |Thermo Meter TA218 RH - 25% —98% KTJ 2013/9/26 2013/942
Froced Discharge Test
V [C602MO0/0207 Data logger 349T0A V- 0~ 300V, Agilent 2013r9/28 20135927
99 T: -150°C~1200°C °
V [CE602MOOVLO7TE2 |Electronic LOAD 3311F 60V/G0A, 300W PRODIGIT 2013r5/14 2014/5M13
V_ [CE02ZMOO/FO481 |Power Supply E3633A 0~8Y,20AJ D~20V, 10A AGILENT 201374720 2014/4M19
Note 1: DC Voltage: 0.1-1000V; AC Voltage: 0.5-700 at 60Hz, 1kHZ; Resistance: 10 (1-10ML; DC current:0. 1mA-3A; AC current: 0.01mA-3A at 60HZ,
0.01mA-1A, at 1kHz
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Control Ho.: LE-CU-13-10011

Customer:Lenovo
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6. T.1~T7 detail reports:

Model name: L13M4A01

Test Sample identification:

UN 38.3 Test Datasheet

Control NO: LE-CU-13-10-011

Test duration:2013/9/9~201310%6

Reviewer:Evil Xu

Used | Sample No. Sample state |Used| Sample No. Sample state Used|Sample No. Sample state
17 1~4 1 Cycle, Fully charged] W A~8 50 Cycle, Fully charged 25Cycle, Fully charged
v 9~12 1 Cyele, Fully charged| W 13~16 50 Cycle, Fully charged 25Cycle, Fully charged
v 1~aC 1 Cycle, 50% chargedl 7] 05~15C 1 Cycle, 0% charged 7] 16~250C 50 Cycle, 0% charged
Sart e 203822 0220 .
T.1 AHitude Simulation Firrch i e 201 200624 (19 401 Armnbiert termp.: 18,5 T Operador :Happy_Gu  Reviewer: Bdl_Xu
Sample Ho.: 1 Sample Ho.: 2
Before After varation Results Before After variation Results
M=z () 204423 204 A0 Mazs loss B 0.0H % P Mzs=(g) 205 085 205 0E1 Mass loss U 0.0H 9% P
OC W] 16 ETE 16631 Rerrmired OCW% | 939 24% OO W) 16 BB 6. Gl Rermaired OCW%0| 99874
Sample Ho.: 3 Sample Ho.: 4
Before After variation Results Before After variation Results
Mz=s[g) 20429 2042 Mazs loss B 0.0H% p Mas=(3) 20587 203 380 Mazss loss U 10,0 %% P
OC W] 16 EEE 16638 Rerrmired OCW% | 99 8509 OO [V 16 &7 16 626 Rermaired OCW%0| 99874
Sample Ho.: 5 Sample Ho.: b
Before After varation Results Before After variation Results
Mass () 204079 204058 Mass loss % 0.0H% P Mazz(g) 204316 204.3M Mass loss b 0.0 9% P
OC W] 16 B3 16633 Rerrmired OCW% | 99 8509 OO [V 16 B52 16627 Rermaired OCW%0| 99254
SampleHo.: 7 Sample Ho.: i
Before After variation Results Before After variation Results
Mass (g) 20515 20513 Mass loss % 0.H% v Maszig)| 205218 205 202 Mass loss % 0.01% P
oCv[v) 6 .EE4 6 B2 Rerraired OCW0 | 99 2704 oCv (V) 6 B8 6 ESd Rerraired OCW%| 59 2Ea4
T.2 Themmal Test g;tlt:'nr:EQSJ‘I?;%QDi Etggg Ambiert terp: 193 P Opergdor :Happy_Gu  Reviewer: Bwil_X¥u
Sample Ho.: 1 Sample Ho.: 2
Before After varation Results Before After variation Results
Mass [g) 20440 204387 Mzzz o=z U 0.0M% P Mass[g) 203 e 203 03 Mazs o=z % 0.0M% P
00 W) 16.E51 16286 Rermmired OCWR0 | 98 4194 0CWV W) 16 B 6280 Rernaired OCW%0| 922994
Sample Ho.: 3 Sample Ho.: 4
Before After varation Results Before After variation Results
Maes (] 204221 204204 Mazs losz % 0.0M% P Mass[q] 203 B60 20353 Mazz lozs U0 0.M8% v
OC W) 16 28 6.3 Rerrmired OCW% | 928 4604 00 W] 16 B3 6. 33 Rernaired OCW%0| 98370
SampleHo.: 5 Sample Ho.: b
Before After varation Results Before After variation Results
Mass () 204057 204042 Mass loss % 0.0M% P Mass(g) 204.3M 204268 Masz loss % 0.1 % P
oCv[v) 16 .E33 6256 Rerraired OCWR0 | 93 4504 oo (V) 1B .E2T 6.2 Rerraired OCW%| g3 4084
Sample Ho.: T Sample Ho.: ]
Before After varation Results Before After variation Results
Mas= [g) 205153 205115 Mazs loss B 0.0H % P Maz=[g) 2065 20 205187 Mazss loss U 0.1 % P
oCv[v) 6 B42 16573 Rerraired OCWR0 | 93 4704 oCv (V) 6 ESd 16304 Rerraired OCW%| g3 484
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Control NO: LE-CU-13-10-011

T.3 Vibration Firsh i e 01201042 0850 Ambient temp.: 18,8 T Opergor :Happy_Gu  Reviewer Bl _Hu
SampleHo.: 1 SampleHo.: 2
Before After variation Results Before After variation Results
M===(3) 204387 204362 Mass loss % 0.0H% P Mazs(q) 205034 205012 Mass loss B 0.0H% P
0CV W) 6. Z8E 16.5338 Rerraired OCWSh | 99 24% DEV W) 6280 18347 Rerraired OCW%h| 99 26040
SampleHo.: 3 Sample Ho.: 4
Before After variation Results Before After variation Results
M===(3) 204204 204182 Mass loss % 0.0H% P Mazs(q) 203 238 203524 Mass loss B 0.0H% P
oo v 6.5 16.5330 Rerraired OCWSh | 99 2404 oCwv (V] 655D 16.534d Rerraired OCWSh| g5 zmy
SampleHo.: 5 SampleHo.: [
Before After variation Results Before After variation Results
M===(g) 204042 204021 Mass loss Y 0,01 % P Mas== [g) 204253 204267 Mass loss Y 0,01 % P
oo v 1636 16.374 Rerraired OCWSh | g9 g704 oCwv (V] 6.2 16.35 Rerraired OCWSh| g9 2y
SampleHo.: T SampleHo.: []
Before After variation R esults Before After variation R esults
M===(3) 203113 203087 Mass loss % 0.0H% P Mazs(q) 205187 20517 Mass loss B 0.0H % v
00V 16508 165343 Rerraired OCWSh | 99 24% OC W) 16304 18.5352 Rerraired OCWSh]| 99 2704
T.4 Shock g::ht:::;;i:%?z D!::fﬂzn Ambient temp.:  18.6 T Operator ‘Happy_Gu  Reviewer:Evil_Xu
Sample No.: 1 Sample No.: 2
Before After variation Results Before After variation Results
Mazs [7) 204.362 204348 Mazs loss % 0.01% = | CEEELH] 205.012 205.003 Mazs loss % 0.00% P
jocv ) 16.359 16.335 Remalnad OCVH% | 93.85% jocv (v) 16357 16331 Remalned OCV% | 59.84%
Sample No.: 3 Sample No.: 4
Before After variation Results Before After variation Results
Mazs (g) 204.162 204167 Maes loss % 0.01% p Mass o) 203524 205,808 Maze los8 % 0.01% p
jocw [v) 16.350 16.326 Ramainsd OCV% | 33 85% jocv (v) 16344 16.318 Remalngd OCV% | 35 g5
Sample No.: 5 Sample No.: 6
Before After variation Results Before After variation Results
Mass ) 204.021 204.007 Mass loss % 0.01% . | CEEETT:N] 204267 204248 Mazs 088 % 0.01% P
jocv ) 16.374 16.351 Remalned OCV% | 33.85% jocv (v} 16.338 16.309 Remalned OCV% | 53.82%
Sample No.: 7 Sample No.: 8
Before After variation Results Before After variation Results
Mass (g} 203.097 205.077 Mass loas % 0.01% p JMass (g) 205.4M 205.154 Maze loss % 0.01% p
jocw ) 16.353 18.332 Remalned OCVH% | 33.87% bcl,r v} 16352 16.324 Remalned OCV% | 35 g3%
T.5 External Short Circuit g::ht::ezgl;f;:lﬂ?; -:;::D Ambient temp.: 209 T Operator ‘Happy_Gu  Reviewer-Evil_Xu
Sample No- 1) SampleNo. 2 Sampla Ho.: 3 Sample No- 4 | Sample Mo 5 Sampla No§ Sampla Noo: 7 Sampla No.: B
Tﬁf:;:;? 57.7 58.1 58.3 553 55.8 54.9 581 55.2
ano::nTr:o:r;Tm 16336 | 18335 ] 16.331 | 16325 | 18328 | 16326 | 16313 [ 16:7 ] 18351 | 16350 | 16.305 | 16307 | 18332 | 18332 | 16324 16.323
T‘:II;:EFJ' 52.5 564 518 53.7 56.1 56.8 547 558
Results P P P P P B ] B

AEH LML ARRGT I P L FEMAR AL A2 G
or in part without prior written permission.

MPIERAR L WHE Y RIRR P G ook, AR L A AR T R

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

Page 6 of 7

PRFT > FEEEARY ATRE A @ RS ERS L
The information contained herein is the exclusive property of SIMPLO TECHNOLOGY CO., LTD, and shall not be distributed, reproduced, or disclosed in whole

EwmAs i .



3 8 A H TR A 9]
$718 € F (F BOH R4
7 % #HE (B ) A TR 4]

T.6 Impact JCrush { Component cell )

O impact-Cylindrical cells greater than 20mm in diameter

B Crush- Prismatic, pouch, cointbutton cells and cylindrical cells not more than 20mm in diameter
Start tine 2013842 0520

Control NO: LE-CU-13-10-011

Firv=h i me-20 13091 2 16: 80 Ambient termp.. 20,3 0 Opergor :Happy_Gu  Reviewer: Bwil _Hu
Sample Mo 1C Sample Mo 2C Sarple Mo 3G Sarmple Mo 4C Sample Mo 3G
0OCY before test(u) 270 2708 370 2.7 708
Max Termp.
[ <170 ) M3 224 ang 242 231
Rezits P P P P P
Start time 2013825 1320 . . . i
T.7 Overcharge Firvzh 4 e 204 210/ 1520 Ambient ternp.: 192 0 Opergtor :Happy_Gu  Rewviewer Bl _Xu
Sample Mo 3 Sample Moo 10 Sarrple Mo 11 Sarnple Mo 12 ] Sample Moo 13 | Sample Moo 14 ) Sample Mo 13 Sample Mo: 16
0O before test] W) 1BETE 16 GBS 16.671 1BE25 16662 1665 1B.EZr 16 £36
Resuts P F F P F F P P
; Start time 20134843 05:10 ) ) .
T.8 Forced discharge Fin=h ti me 201 8 S 0520 Ambiert temp.:. 18,4 T Operator ;Happy_Gu  Rewiewer: Bl _Hu
—
Sarmple Mo OBC Sanple Mo OFC Sarmple Mo OEC Sarnple Mo 030 Sanple Mo 0C
OC aftertesty] AL 2174 3180 EREE 2178
Rezits P P P P P
Sample Mo 11C Sarnple Moo 120 Sample Mo 130 Samnple Moo 140 Sarnple Moo 130
0OCY before test(u) 2175 2174 3477 EREE ERES |
Rezuts F F P F F
Sample Mo 6L Sanple Hoo FC Sample Mo 18C Sanple Mo 180 Sanple Ho: 200
0OCY before test() 217 2174 a8 ERES EREN
Rezuts F F P F F
Sanple Mo 210 Samphe No.: 220 Sanple Moo 230 Samnple Mo 240 Samphe No. 2aC
0OCY before test() 2180 ERE 3180 R L R
Resiits F F P F F

7. Test sample:
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