& FHILAAT 7 R 9)
METF(FROA RS
FMEHAZ(ERE)ARL S

$ % -E %( #ﬁ )# F&,‘} 'ﬂControl Number: SLEU-1909004

o

Lithium-ion Battery UN38.3 Test Report

Recommendations on the TRANSPORT OF
DANGEROUS GOODS

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

Customer: Lenovo

Model: L19M2PF1

Rating/ Mass: 7.5V, Typical Capacity 4270mAh/ 32Wh
Rated Capacity 4140mAh/ 31Wh/ 143 (g)

Issue date: 2019/09/23

Approved By Checked By Prepared By

Assistant Manager Authorized Signatory Test Engineer

. / : — ( f 7=
"/ P { 3 lv_\ --‘U 2
S;r/mfy g/(/VL; ( omalt (,{w f‘f (=K b som \
SIMPLO TECHNOLOGY CO., LTD. ' ’

ADD : NO. 471 Pa Teh Rd, Sec 2 Hu Kou, Hsinchu Hsien, 303 Taiwan
TEL: +886-3-5695920 FAX: +886-3-5695931

SIMPLO TECHNOLOGY (CHANGSHU) INC. (. )E)
ADD : N0.888 Dongnan Avenue, Changshu New & Hi-Tech Industrial Development Zone, Changshu, Ji&n_gsu', Ching_.—"'
TEL: +86-512-52302255 FAX: +86-512-52302277

SIMPLO TECHNOLOGY (CHONGQING) INC.
ADD : No.2 Zongbao Avenue, Shapingba District, ChongQing, China
TEL: +86-23-61718899 FAX: +86-23-61210488

HUAPU TECHNOLOGY (CHANGSHU) INC.
ADD : No.888 Dongnan Avenue, Changshu New & Hi-Tech Industrial Development Zone, Changshu, Jiangsu, China.
TEL: +86-512-52302255 FAX: +86-512-52302277
Email : Test Lab@simplo.com.tw Website : http://www.simplo.com.tw/ SN’

Form No. : W11-002-B05

AEHEATE ARG AP LFEHAN > AGA ST IR RPHFT A FEBSR Y ATH A2 @GS UL E 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.

KRR L EH R R F oL, MRS A dLR Y ok Page 1 of 8

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


mailto:Test_Lab@simplo.com.tw

& FHILAAT 7 R 9)
METF(FROA RS
FMEHAZ(ERE)ARL S

$ % -E %( #ﬁ )# F&,‘} 'ﬂControl Number: SLEU-1909004

o

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, Sixth revised edition, Amend 1, Section 38.3.

2. Test Result :

Test results of the UN Recommendations on the Transport of Dangerous Goods

No. Test Item Test results
T1 Altitude simulation PASS
T2 Thermal test PASS
T.3 Vibration test PASS
T4 Shock test PASS
T5 External short circuit PASS
T.6 Impact, Crush test PASS
T.7 Overcharge PASS
T.8 Forced discharge PASS

3.Test Lab: Email : Test Lab@simplo.com.tw  Website : http://www.simplo.com.tw/
SIMPLO (Taiwan) Laboratory
o ADD : No. 471 Pa Teh Rd, Sec 2 Hu Kou, Hsinchu Hsien, 303 Taiwan
TEL: +886-3-5695920 FAX: +886-3-5695931
SIMPLO (CHANGSHU) Laboratory
ADD : N0.888 Dongnan Avenue, Changshu New & Hi-Tech Industrial
Development Zone, Changshu, Jiangsu, China
TEL: +86-512-52302255 FAX: +86-512-52302277
SIMPLO (CHONGQING) Laboratory.
ADD : No.2 Zongbao Avenue, Shapingba District, ChongQing, China
TEL: +86-23-61718899 FAX: +86-23-61210488
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4. Product manufacturer : Email : Test_Lab@simplo.com.twWebsite : http://www.simplo.com.tw/
SIMPLO TECHNOLOGY CO., LTD.
o ADD : No. 471 Pa Teh Rd, Sec 2 Hu Kou, Hsinchu Hsien, 303 Taiwan
TEL: +886-3-5695920 FAX: +886-3-5695931
SIMPLO TECHNOLOGY (CHANGSHU) INC.
ADD : No.888 Dongnan Avenue, Changshu New & Hi-Tech Industrial Development
Zone, Changshu, Jiangsu, China
TEL: +86-512-52302255 FAX: +86-512-52302277
SIMPLO TECHNOLOGY (CHONGQING) INC.
o ADD : No.2 Zongbao Avenue, Shapingba District, ChongQing, China
TEL: +86-23-61718899 FAX: +86-23-61210488
HUAPU TECHNOLOGY (CHANGSHU) INC.
ADD : No0.888 Dongnan Avenue, Changshu New & Hi-Tech Industrial Development
Zone, Changshu, Jiangsu, China
TEL: +86-512-52302255 FAX: +86-512-52302277

=

5. Test Quantity :

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

5.2 Four batteries, after 25 cycles ending in fully charged states. (For T.1~T.5)

5.3 Five component cells, at first cycle at 50% of the design rated capacity. (For T.6)
5.4 Five component cells, after 25 cycles at 50% of the design rated capacity. (For T.6)
5.5 Four batteries, at first cycle, in fully charged states. (For T.7)

5.6 Four batteries, after 25 cycles ending in fully charged states. (For T.7)

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

5.8 Ten component cells, after 25 cycles ending in fully discharged states. (For T.8)
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6. Test Procedure :

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

6.2 Test flow shall be followed as below.

Test Start

v

Test 1: Altitude Simulation

(Batterv) y
v Test 6: Impact / Crush

(Component Cell)

Test 2: Thermal Test
(Batterv)
\ 4

v
Test 3: Vibration Test 7: Overcharge
(Batterv) (Batterv)

v
v

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

v

Test 5: External Short Circuit
(Batterv) v

\ 4
A

Test End

Conclusion: The samples had passed the test items of UN38.3.

7. Comment : N/A
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8. Test Equipment :

L= 15 SIMPLO TECHNOLOGY CO., LTD.

Address ; No.471, Sec.2, Pa Teh Rd., Hu Kou, Hsin Chu Hsien 303, Taiwan
TEL: +886-3-5695920; FAX: +886-3-5695931 Revised Date: 2019-09-23

Test Instruments Reference List
Used :Bstrumenl Instrument Mame Type Range of use Manufacturer gz::iil;: g::t’_rﬁ:ﬂ Remarks
Pretest
Vo [ML-TE1 Learning 715C 0=18V 0-BA SMP 2018/2/25 2020/2/25
Vo |[ML-762 Learning 715C 0=~18Y D=BA SMP 2019M1/3 202001/3
vV [ML-783 Laarning 715C 0-18V 0~-6A SMP 2019/2/26 2020/2/26
vV [ML-784 Learning 715C 0~18V 0-8A SMP 2019113 20200113
ML-925 Learning 750C8 0=~60V 0~30A SMP 2019/1/3 2020/1/3
T4 Altitude Simulation
V |ML-522 Altitude SVT-120 kPa:30~80 HSIN JIANG 2019/717 20200717
vV [ML-257 Multimeter 34401A Note 1 Agilent 20197972 2020/49/2
Vo [ML-494 Electronic Balance X51220M-SCS  |1-1220 of PRECISA 2019717 20200717
ML-523 Elacironic Balance MTW-30K 30"0.005kg 2019/818 20200816
V |ML-550 Data Logger 33 15~35 C; 30~60 %RH |CENTER 2019/8M5 20200815
Vo [ML-964 Barametric Air Pressure MPES 750 to 1100 mbar KIMO 2019/6/8 2020/8/8
T.2 Thermal Test
vV [ML-783 Thermal Shock GTST-080-65-AW | T:-40 to 100 GF 2019/7/2 2020712
vV [ML-257 Multimeter 344014 note 1 Agilent 2019/8/2 2020092
Vo (ML-494 Electronic Balance X51220M-5C5 1-1220 gf PRECISA 2019717 20207117
ML-523 Electronic Balance MTW-30K 30*0.005kg 2019/8/186 2020/8/16
V' [ML-551 Data Logger 313 15~35 °; 30~80 %RH |CENTER 2019/8/15 202008115
T.3 Vibration
ML-233  |Vibration Ao e King Design 2019087 2020087
vV [ML-257 Multimeter 344014 note 1 Agilent 20189/9/2 2020/4/2
Vo |ML-434 Electronic Balance X51220M-3C5 1-1220 gf PRECISA 2018/717 20200717
ML-523 Electronic Balance MTW-30K 3070.005kg 2019/8M6 2020/8/16
vV [ML-552 Data Logger 33 15~35 'C; 30~80 %RH |CENTER 2019/8M5 2020/8/115
T.4 Shock
VvV |ML-056 Shock DP-1200-25 G:10~-6000G King Design 2019/87 2020/8/7
vV [ML-257 Multimeter 34401A note 1 Agilent 20197972 2020/49/2
Vo [ML-494 Electronic Balance XS1220M-5C5  |1-1220 gf PRECISA 2019717 20200717
ML-523 Electronic Balance MTW-30K 30"0.005kg 2019/818 2020/8/16
Vo [ML-551 Data Logger 313 15~35 C; 30~80 %RH |CEMTER 2019/8M15 202008/15
T.5 External Short Circuit
vV |ML-834 Battery Hitester BT3562 1m0 ~ 30k HIQKI 2019/6/11 2020/6/11
vV |ML-459 Data Acguisition MX100-E-1D 1-100 Vdc, -50 to 2007 |Yokogawa 2019/8M16 2020/8/16
vV [ML-480 Data Acquisifion MX100-E-1D 1-100 Vde, -50 to 2007 |Yokogawa 2019/8M6 2020/8/116
Vo [ML-521 Owven o031 30-80C YEOW LONG 2019/8M186 2020/8116
VvV |ML-852 Data Logger 33 15~36 C; 30~80 %RH |CENTER 2019/7/24 2020/7/24
T.6 Impact /| Crush
Vo [ML-458 Data Acquisition XL122-D 1-100 Vde, -50 to 15017 | Yokogawa 2019/6/12 2020612
ML-076 Impact Tester JY| SHENG 2019113 202001/3
ML-553 Crush Tesler BCT-01 Simplo 2019/5M10 20200510
vV [ML-866 Crush Tester MOE54 JYI SHENG 2019/4/8 2020/4/8
ML-453 Data Acquisition MX100-E-1D 1-100 Vdc, -50 to 2007 |Yokogawa 2019/8M6 2020/8/16
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E=1N 1S SIMPLO TECHNOLOGY CO., LTD.

Address : No.471, Sec.2, Pa Teh Rd., Hu Kou, Hsin Chu Hsien 303, Taiwan
TEL: +886-3-5695920; FAX: +886-3-5695931 Revised Date: 2019-09-23

Test Instruments Reference List

Instrument Calibration Calibration

Used ) Instrument Mame Type Range of use Manufacturer Date_Last Date_Mext Remarks

T.7 Overcharge
ML-482  |Programmable DC Source |DS10014 1-100Vde, 0.3-14.4A  |MOTECH 2019/5/9 | 2020/5/9
ML-483 Programmable DC Source  [DS10014 1-100Vde, 0.3-14.4A MOTECH 2019/5/9 2020/3/8
ML-484  |Programmable DC Source |DS10014 1-100Vdc, 0.3-14.4A  |MOTECH 2019/5/9  |2020/5/9
ML-486  |Programmable DC Source |DS10014 1-100Vdc, 0.3-14.4A  |MOTECH 2019/5/9  |2020/5/9
ML-487 |Programmable DC Source | DS6024 1-60 Vdc, 0.3-24A MOTEGH 2019/5/9  |2020/5/9

V |ML-952 |Data Logger 313 15~35 ; 30~80 %RH_|CENTER 2019724 |2020/7/24
ML-459 Data Acquisition MX100-E-1D 1-100 Vde, -50 to 2000 |Yokogawa 2019/8/16 2020/8116
ML-460 Data Acquisition MX100-E-1D 1-100 Vdc, -50 to 200°7C | Yokogawa 2019/8/16 2020/8/16

v |mLgig |Overcharge & Forced TY01 ghi?g\::‘%.us—-zm SMP 2019/510 | 2020/5/10

deschargs tester Discharge: 0.02~10A

T.8 Forced Discharge

ML-132  |Electronic Load 3311C B0V ,B0A, 300W Prodigit 2019/2126 | 2020/2/26
ML-133  |Electronic Load 3311C B0V ,B0A, 300W Prodigit 2019/2126 | 2020/2/26
ML-136  |Electronic Load 3311C B0V ,B0A, 00W Prodigit 201902126 |2020/2/26
ML-192  |Electronic Load 3311C 60V ,60A, 300W Prodigit 2019/2126 | 2020/2/26
ML-260  |Electronic Load 3311C 60V 60A, 300W Prodigit 2019/2126 | 2020/2/26
ML-532  |DC Electronic Load 33511-01 120V, 2404, 3600W | Prodigit 20197THT | 20207117
ML-482 Programmable DC Source  |DS10014 1-100Vde, 0.3-14 44 MOTECH 2019/5/9 2020/5/9
ML-483 Programmable DC Source  |DS10014 1-100Vde, 0.3-14.44 MOTECH 2019/5/9 2020/5/9
ML-484 |Programmable DC Source |DS10014 1-100vdc, 0.3-14.4A  |MOTECH 2019/5/9 2020/5/9
ML-486 |Programmable DC Source |DS10014 1-100Vdc, 0.3-144A  |MOTECH 2019/5/9 2020/5/9
ML-487 Programmable DC Scurce  [DS6024 1-60 \dc, 0.3-24A MOTECH 2019/5/9 2020/5/9
V [ML952 |Data Logger 313 15~35 "; 30~80 %RH |CENTER 2019/7/24 | 202007/24
ML-459 | Data Acquisition MX100-E-1D 1-100 Vdc, -50 1o 200C | Yokogawa 2019/816 | 2020/8/16
ML-460  |Data Acquisition MX100-E-10 1-100 Vde, -50 1o 200C | Yokogawa 2019/816 | 2020/8/16
v |MLotg |Overcharge & Forced To01 gh:;?g\:%.ﬂﬁ-ZOA SMP 2019/5M0 20205110

discharge tester Discharge: 0.02~10A

Note 1: DC Voltage: 0.1-1000V; AC Voltage: 0.5-700V at 60Hz, 1kHz; Resistance: 100-10M0Q; DC Current: 0.1mA-3A; AC Current: 0.01-3A at 60Hz, 0.01-1A,
at 1kHz.
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9. T.1~T.8 Detail Reports:

UN 38.3 Test Datasheet

UN38.3/ST/SG/AC.10/11/Rev.6/Amend.1
Control : SLEU- Cc : Lenovo Model Name: L1SM2PF1 SMP Project Name: 5150 Intel
Pack P/N: 928QA295H (A)(B) Configuration: 281P Test Duration: 2019/09/04~2019/09/20 Reviewer: Esmond
Test Sample Identification: [ Large Battery [l Small Battery [ ] Single-cell Battery
Battery Pack Component Cell
Used Sample No. Sample State Used Sample No. Sample State Used Sample No. Sample State
v 01-04 1 Cycle, Fully charged v 05~08 25 Cycles, Fully charged v 01C~05C 1 Cycle, 50% SOC
v 09~12 1 Cycle, Fully charged v 13~16 25 Cycles, Fully charged v 06C~10C 25 Cycles, 50% S0C
v 11c~20C 1 Cycle, Fully discharged (0% SOC)
v 21C~30C 25 Cycles, Fully discharged (0% SOC)
T.1 Altitude Simulation
Start time: 2019/09/11 09:03 Ambient temp.: 252 TC Operator: Gibson
Finish time: 2019/09/11 16:10 Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 Sample 08
Before 8.2712 8.289 8,283 8.277 8.270 8.281 8.201 8.286
0ocVv (V) After 8.257 8.273 8.268 8.264 8.256 8.266 8.278 8.271
Residual OCV % 99.82% 99.81% 99.82% 99.84% 99.83% 99.82% 99.84% 99.82%
Before 143.075 143.042 143.066 143.040 143.073 143.049 143.058 143.070
Mass (g) After 143.071 143.040 143.063 143.036 143.072 143.049 143.057 143.070
Mass loss % 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Results P P P P P P P P
T.2 Thermal Test
Start time: 2019/09/11 16:30 Ambient temp.: 248 T Operator: Gibson
Finish time: 2019/09/18 08:51 Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 Sample 08
Before 8.257 8.273 8.268 8.264 8.256 8.266 8.278 8.2711
acv (V) After 8.170 8.183 8175 8.176 8.165 8.175 8.189 8179
Residual OCV % 98.95% 98.91% 98.88% 98.94% 98.90% 98.90% 98.92% 98.89%
Before 143.071 143.040 143.063 143.036 143.072 143.049 143.057 143.070
Mass (g) After 143.061 143.027 143.049 143.020 143.055 143.033 143.045 143.055
Mass loss % 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Results P P P P P P P P
T.3 Vibration
Start time: 2019/09/18 09:14 Ambienttemp.:. 245 T Operator: Gibson
Finish time: 2019/09/19 09:00 Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 Sample 08
Before 8.170 8.183 8.175 8.176 8.165 8175 8.189 8.179
OCV (V) After B8.153 8.168 8.159 8.160 8.150 B.158 8.174 8.162
Residual OCV % 99.79% 99.81% 99.80% 99.80% 99.82% 99.79% 99.82% 99.79%
Before 143.061 143.027 143.049 143.020 143.055 143.033 143.045 143.055
Mass (g) After 143.054 143.017 143.040 143.017 143.049 143.024 143.038 143.049
Mass loss % 0.00% 0.01% 0.01% 0.00% 0.00% 0.01% 0.00% 0.00%
Results P P P P P P P P
T.4 Shock
Start time: 2019/09/19 09:20 Ambient temp.: 244 T Operator: Gibson
Finish time: 2019/09/19 13:22 Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 Sample 08
Before 8.153 8.168 8.159 8.160 8.150 8.158 8.174 8.162
OCV (V) After 8.148 8.162 8.151 8.152 8.144 8.151 8.169 8.155
Residual OCV % 99.94% 99.93% 99.90% 99.90% 99.93% 99.91% 99.94% 99.91%
Before 143.054 143.017 143.040 143.017 143.049 143.024 143.038 143.049
Mass (g) After 143.049 143.012 143.033 143.011 143.043 143.019 143.032 143.042
Mass loss % 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Results P P P P P P P P
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T.5 External Short Circuit
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Start time: 2019/09/19 13:45 Ambient temp.: 247 T Operator: Gibson
Finish time: 2019/09/20 09:00 Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 Sample 06 Sample 07 Sample 08
ocv (v) Before 8.148 8.162 8.151 8.152 8.144 B.151 8.169 8.155
After 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Resistance (<100m%) 61.5 60.8 61.1 59.4 58.6 60.5 61.9 57.3
Max Temp. ( <170°C) 57.4 57.9 57.0 57.3 57.4 57.6 57.7 57.2
Results P P P P P P P P
T.6 Impact / Crush (Component Cell)
UN38.3/ST/SG/AC.10/11/Rev.6/Amend. 1
[ Impact - Cylindrical cells not less than 18.0 mm in diameter
W Crush - Prismatic, pouch, coin/button cells and cylindrical cells less than 18.0 mm in diameter
Start time: 2019/09/12 08:51 Ambient temp.: 252 T Operator: Gibson
Finish time: 2019/09/12 11:50 Sample 01C Sample 02C Sample 03C Sample 04C Sample 05C
Initial OCV (V) 3.715 3.704 3.72 3.709 3.707
Max Temp. (<170°C ) 24.9 244 235 23.7 24.0
Results P P P P P
Sample No. Sample 06C Sample 07C Sample 08C Sample 09C Sample 10C
Initial OCV (V) 3.716 371 3.705 3.718 3.706
Max Temp. ( < 170°C ) 23.9 243 23.6 245 241
Results P P P P P
T.7 Overcharge
Start time: 2019/09/11 10:10 Ambient temp.:  25.0 T Operator: Gibson
Finish time: 2019/09/19 11:40]  Sample 09 Sample 10 Sample 11 Sample 12 Sample 13 Sample 14 Sample 15 Sample 16
Initial OCV (V) 8.270 8.292 8.280 8.279 8.266 B8.280 8.294 8.284
Results P P P P P P P P
T.8 Forced Discharge (Component Cell)
Start time: 2019/09/12 13:03 Ambient temp.:  25.0 T Operator: Gibson
Finish time: 2019/09/20 14:20| Sample 11C Sample 12C Sample 13C Sample 14C Sample 15C Sample 16C Sample 17C Sample 18C
Initial OCV (V) 3.463 3.488 3.457 3.469 3.470 3.451 3.448 3.480
Results P P P P P P P P
Sample No. Sample 19C Sample 20C Sample 21C Sample 22C Sample 23C Sample 24C Sample 25C Sample 26C
Initial OCV (V) 3.443 3475 3.4 3.466 3.450 3.442 3.484 3.453
Results P P P P P P P P
Sample No. Sample 27C Sample 28C Sample 29C Sample 30C
Initial OCV (V) 3.449 3.481 3.473 3.461
Results P P P P

9. Test Sample:
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