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Applicant information

i R

Name of samples

Rechargeable Li-ion Pack

R 2R 8 F 2 U T

Type/ Model Battery Model PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh

5 JA% Hijth 545 PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh

Trade mark brother

[Ekz3

Applicant TWS TECHNOLOGY (GUANGZHOU) LIMITED

A P 7 IS B RE TR A PR 2 7

Applicant address 39 NANYUNSAN RD, SCIENCE PARK HI-TECH INDUSTRIAL

B 1% B A7 M DEVELOPMENT ZONE, GUANGZHOU, GUANGDONG 510663
CHINA
TP BOR W IT R IR AR = = #6395

Manufacturer TWS TECHNOLOGY (GUANGZHOU) LIMITED

3 7 MBS B RE IR A PR A F

Manufacturer address 39 NANYUNSAN RD, SCIENCE PARK HI-TECH INDUSTRIAL

il 7 e DEVELOPMENT ZONE, GUANGZHOU, GUANGDONG 510663
CHINA
I BRI R IR AR = = #6395

Appearance Black plastic shell

FE i AN RERA T

Quantity of sample Total 41 pcs

B

Sample identification Battery Pack: 2099832-1~2099832-16;

KE S bR AR 2 Battery Cell: 2099833-1~2099833-25.

Testing standard United Nations: Recommendations on the Transport of Dangerous

BEhE Goods - Manual of Tests and Criteria, Sixth revised edition, 2015

(ST/SGI/AC.10/11/Rev.6), Section 38.3: Lithium Batterieskt & [H
(RTFfEs i s ) WIS FIFRHE T 25 7S 81T i
(2015), #538.377: #HHHIMH

Received date / ¢ H #

2019-02-22

Completion date / 5¢ 5% H 3

2019-03-12

TRF- #1j-009-V1.1

Date Issued: 2017-08-21
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Remark/£%:

The Rechargeable Li-ion Pack, Battery Model PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh, consists of 2S-
1P Cells, Model VK523450AR, by NINGBO VEKEN BATTERY CO LTD £/ 5 7 syt 40/ — s e jth 4, 75
PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh i & —Jf UL A, LG5 9VK523450AR, 1% FLEs T I8
YL} HL A PR 2 ] ]I

Report Summary/#k & B.45:

- This report is a copy of Original Test Report: TR No. 4788895181-1 issued on 2019-03-19
XA 2% T-2019-03-1979F 7€ 1 JR 464K 15 4788895181-1 4T & il 4l 5

Due to/H T

1) Updated of battery model from ‘TDM-BAT20’ to ‘PA-BT-008’;

1) BB S FAs 4k, 5 TDM-BAT20' B0 ‘PA-BT-008';

2) Updated battery label, See page 7 for details;

2) SEHTHIMARAS, TELI{E B WA T

3) Update cell model from ‘VK523450AR’ to ‘523450AR".

3) WH LSS, #'VK523450AR’ IA ‘523450AR .

After Engineering evaluation, no additional test items were considered in this test report. All tests data were
copied from original report. The battery design is identical to previously tested report except for the items
noted above.

Zoad AR FIWT, B BN IR H 2 SRR S B BT IR R SRR S . BR T LT TR
FWAL, HIBRIBT S BT IR & AH F .
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Date Revised:2018-07-13
Copyright © 2019 UL LLC



Page 4 of 21 Pages

Report No.: 4789123562-1

Test Conclusion

MHR S5 18
No. | Name of test Sample Condition Sample Number Conclusion | Remarks
| T E AR FEMRAS FE i 5 RIS I
First cycle in fully
charged state/Zf—4~ 2099832-1~ Pass
LB A e | 2099832-4 it -
Altitude simulation 7
T.1 AN
feiy FEEABLALL After fifty cycles
ending in fully charged | 2099832-5~ Pass
state/# H AR EHFR | 2099832-8 SGEFUN -
FL A EL R S 5 A A
First cycle in fully
charged state/5 —1> | 2099832-1~ Pass
LB HIL R4 | 2099832-4 SiBuA N
1o | Thermal test FRH
: T 1A e After fifty cycles
ending in fully charged | 2099832-5~ Pass
state/# L H M H R | 2099832-8 it -
FL T HL J B 5 4 e F
First cycle in fully
charged state/%5—1> | 2099832-1~ Pass
LB HEIL R FAE S | 2099832-4 SiBuA N
Vibration FRH
T.3 .
£z After fifty cycles
ending in fully charged | 2099832-5~ Pass
state/# L H B R | 2099832-8 it -
FL T HL J T 5 4 e F
First cycle in fully
charged state/Zf—4~ 2099832-1~ Pass
AEE B E A | 2099832-4 i -
Shock 7
T.4 N
ish After fifty cycles
ending in fully charged | 2099832-5~ Pass
state/# H AR EHFR | 2099832-8 SGEEUN -
FL T HL ) S 5 4 e F
First cycle in fully
charged state/%5 —1> | 2099832-1~ Pass
AEE AR A4 | 2099832-4 SEERON -
External Short-circuit | 78
T.5 NS
VAN h After fifty cycles
ending in fully charged | 2099832-5~ Pass
state/S5 L2 B 74 | 2099832-8 it -
FL T HL ] T 5 4 e F
First cycle in one half
gg}act discharged/s— N2 %% %/%)ﬂ %/%ﬁg Prismatic Cell.
7, FE SR 3 2 AR
T.6 . .
Crush Cisaharged!’s et | 20998331~ Pass -
Pk 2099833-5 SibuS

78 HLTBCH B TR

TRF- #1j-009-V1.1

Copyright © 2019 UL LLC
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First cycle in fully
charged state/Zf—14~ 2099832-9~ Pass
LR A A | 2099832-12 SiiBuA N
T7 Overcharge e
' TS After fifty cycles
ending in fully charged | 2099832-13~ Pass
state/# H AR EHFR | 2099832-16 SGEUN -
FL A EL R S 5 A A
First cycle in fully
discharged state/55— | 2099833-6~ Pass
AN BT AN | 2099833-15 it -
) S GEN
T8 Forcgd discharge :
SR 1) A ER After fifty cycles
ending in fully
discharged state/##; | 2099833-16~ %qis -
T gL | 209983325 —
SEATT

Test Conclusion / 384516 -

The Rechargeable Li-ion Pack, Battery Model PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh submitted
by TWS TECHNOLOGY (GUANGZHOU) LIMITED is tested according to Section 38.3 of the Sixth Revised
Edition of the Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.6, Section 38.3). The test items are full items.

H M B ST e VR AT R 2 R I A )4 B 7 R b 2/ — OB Mt 2, 7Y 5 PA-BT-008, Rated 1130mAnh,
7.4V, 8.36Wh, fK#i (T falain Se it i A g bR AE T 5 BT IR 38. 3 T AT A I . 1%
NEWH .

The test results: Pass.

N P i U

Date of issue / % & H#H: 2019-09-27

Approved by: Reviewed by: Tested by:
b Pritt B GEE it B Rl s

ot bt BAE

TRF- Hi8-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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Photos of samples and markings
FE it Bbn IR IR T

Rechargeable Li-ion Pack, Battery Model PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh
FHES T 2H/ kA et 2 R S PA-BT-008, Rated 1130mAh, 7.4V, 8.36Wh

MODEL MODELE
PA-BT-008

TRF- HitB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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Photos of samples and markings
FE it Sobn IR IR

Battery Label/ H i #7725

bethef MODEL MODELE
PA-BT-008
Rechargeable Battery (Li-ion) 7.4V 1130mAh 8.36Wh

DANGER : Do not expose to fire or high heat (140 °F/60°C). Do
not disassemble, impact, press or dispose of in fire. Do not short
contacts, may cause burns.

DANGER : Ne pas exposer au feu ou a la forte chaleur (140
°F/60°C). Ne pas démonter, cogner, forcer ou jeter au feu. Ne pas
court-circuiter les contacts, peut causer des brdlures.

EU only JAPAN
&S
Li-ion00
ISY-IRHnstt

MADE IN CHINA
FABRIQUE(E) EN CHINE DO1E6G

Inner Cell/ /& s
Model: 523450AR, manufactured by NINGBO VEKEN BATTERY CO LTD
5. 523450AR, 7K 4ER} B A PR 2 & il i&

TRF- Hi8-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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T.1 Altitude simulation
o AR

Test Method
M7
The samples were stored for at least 6 hours at an absolute pressure of 11.6 kPa (1.68 psi) and a
temperature of 20 + 5°C (68 + 9°F). The samples were weighed before and after the exposure. The
cell/battery voltage was also determined before and after the test. Bl EE S CEETRLE H20+5°C, K
JE 71 AN K T 11, 6kpaffy PR Hi e AE A T 64N o SRR R AE DT S EATRREE, JRid S .

Test Result
NSRS
Sample No. Sample Weight Weight Percentag Voltage Voltage Percent Results
e A=) Conditio Before After e of Before After of sk i
n Testin TestIn Weight Test(V) Test(V) residual B
T Grams S TR ltage
Beiok | Crams ) TE Loss | yuikpre s | Wk | Voltag
A | wkeE | MR ek | ) | E | ARAIE
BGD | OO sl R
2099832-1 © 57.970 57.954 0.028 8.398 8.397 99.988 6), (7)
2099832-2 © 58.059 58.041 0.031 8.398 8.398 100.000 6), (7)
2099832-3 © 57.974 57.959 0.026 8.397 8.397 100.000 6), (7)
2099832-4 © 58.186 58.173 0.022 8.395 8.393 99.976 ), (7)
2099832-5 (D) 58.167 58.153 0.024 8.393 8.391 99.976 6), (7)
2099832-6 (D) 58.276 58.260 0.027 8.390 8.390 100.000 ), (7)
2099832-7 (D) 58.008 57.991 0.029 8.388 8.387 99.988 ), (7)
2099832-8 (D) 58.484 58.469 0.026 8.387 8.387 100.000 (6), (7)

Results/4k

(1) Leakage/iR k.

(2) Venting/H<.

(3) Disassembly/fi#k.

(4) Rupture/fi 4.

(5) Fire/# k..

(6) No leakage, no venting, no disassembly, no rupture, no fire/ Lk, THER, Tk, TR, TEK.
(7) The open circuit voltage of each cell after testing was greater than 90%/7JT i H 5 A F-156: 5 T 5% K
1190 % .

Condition/ R Zs:

(A) Fully discharged state/5¢ 4: it L.

(B) Undischarged state/ il ..

(C) First cycle in fully charged state/s— /™42 ¥ 78 Hi i L A 7€ 4 7o H.

(D) After fifty cycles ending in fully charged state/s .42 # 7o H i i 8 11 52 45 76 H.

(E) After twenty five cycles ending in fully charged state/#5 —.+FL N4 % 76 FBCE A 58 S 78 H.

TRF- HitB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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T.2 Thermal test
TR R

Test Method
M7
The samples were subjected to temperature cycling consisting of the following. The samples were
weighed before and after the exposure. The cell/battery voltage was also determined before and after the
test. WHAFE ST 40 MR BEPEFA I L. KA RT S BT AR E, JRidsiE .
Samples In/Ff fhidtE: The chamber temperature was raised to 72 + 2°C (162 + 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.
PEFEIREE30 Bh N BT 72 £ 2°C, FR4ERFILIEFE [6] 2V S
The chamber temperature was reduced to -40 + 2°C (-40 + 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.
PERHTR 2307 4h Y FAAIRE1-40 £ 2°C, FH4ERFILIEFE [6] (2.
Repeat the sequence for 9 additional cycles (total of 10 cycles).
BT MBSO MEIS (RIE10MEIS)
After the 10th cycle, store the batteries at ambient temperature 20 + 5°C
(68 £ 9°F) for 24 hours prior to examination.
FEHI0MEIN G, 120 + 5°CHIEL T iffF24/M), AR5k f HORES .
Note: The duration of exposure to the test temperature extremes was determined as below:
T FE AR B S B PR 4RR R IR 8] 42 201 B o =
»  Small cells and small batteries: 6 hours; /s B Fl /N HL it A 678N ;
 Large cells and large batteries: 12 hours. K HEAIA B 12/

Samples Out/# /i H 5

Test Result
ML
Sample No. Sample Weight Weight Percentag Voltage Voltage Percent Results
BE 2 Conditio Before After e of Before After of ok L
n Testin gest In Weight Test(V) Test(V) residual i
pegk | Grams | orams Loss | yuikpre)E | Wikisr | Voltage
& | wwerm | WVER | mmmse | o | o g | RRER
oD | EOD | Eaw P
2099832-1 © 57.954 57.941 0.022 8.397 8.316 99.035 6), (7)
2099832-2 © 58.041 58.029 0.021 8.398 8.309 98.940 6), (7)
2099832-3 © 57.959 57.944 0.026 8.397 8.298 98.821 6), (7)
2099832-4 © 58.173 58.155 0.031 8.393 8.303 98.928 6), (7)
2099832-5 (D) 58.153 58.135 0.031 8.391 8.307 98.999 6), (7)
2099832-6 (D) 58.260 58.244 0.027 8.390 8.293 98.844 6), (7)
2099832-7 (D) 57.991 57.977 0.024 8.387 8.318 99.177 6), (7)
2099832-8 (D) 58.469 58.453 0.027 8.387 8.299 98.951 6), (7)

Results/4

(1) Leakage/imif.
(2) Venting/HF<.
(3) Disassembly/fi#k.
(4) Rupture/fi§ %2,

(5) Fire/# k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ LR, THES, TR, LR, THE K.
(7) The open circuit voltage of each cell after testing was greater than 90%/JT # i A T3R5 5 TF 4% H &
f1190%.

Condition/R7s:

Date Issued: 2017-08-21
Date Revised:2018-07-13

TRF- Hith-009-V1.1
Copyright © 2019 UL LLC
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(A) Fully discharged state/5% 457 H.

(B) Undischarged state/ il .

(C) First cycle in fully charged state/25 — A28 % 78 HUA L B 52 & 7o H.

(D) After fifty cycles ending in fully charged state/s .42z # 7o i i 8 11 52 45 75 H.

(E) After twenty five cycles ending in fully charged state/#5 —.—+F1 448 % 76 F S 58 78 |

TRF- HitB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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T.3 Vibration
PRz

Test Method
M7
The samples were subjected to vibration tests consisting of the following. The samples were weighed

before and after the exposure. The cell/battery voltage was also determined before and after the test. il
TR SR AT R R

The samples were firmly secured to the platform of the vibration machine without distorting the cells in
such a manner as to faithfully transmit the vibration. The vibration was a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle was
repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions of the
cell. One of the directions of vibration was perpendicular to the terminal face. F A H i 77 [E b 22 358 7E 4R
G Lo IRSLNEZBEIEA, PITHZEG N 200Hz, SRJGLER/D B BITHZ N —DMES, — MEHFF2E1570 8
S BT RS AR Ik . ARSI e rh— AN T 1) i 2002 T BLARE A AR Ve, XA AR = AN B S B 7 1) _E AR 12
K FATTRIBAN .

The logarithmic frequency sweep was as follows/X £355i 1 T

[X] For cells and small batteries: From 7 Hz a peak acceleration of 1 g was maintained until 18 Hz is
reached. The amplitude was then maintained at 0.8 mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 g occurred (approximately 50 Hz). A peak acceleration of 8 g was
then maintained until the frequency was increase to 200 Hz. §F/NHGSHUNEIL: 7H%% 4G R Flon i &
KO FE BRI 185 2%, ARG IRTEIRIFAE0.8Z K (SMWAZL.622K) JFIl A B 21 5 K hn g B2 i 3
8gn (BEZINB0MFZE) R R INig IR 45 E8gn B 22 18 Jin #2004 2% -

[ ] For large batteries: From 7 Hz a peak acceleration of 1 g was maintained until 18 Hz is reached.
The amplitude was then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a
peak acceleration of 2 g occurred (approximately 25 Hz). A peak acceleration of 2 g was then maintained
until the frequency was increase to 200 Hz. X K HUS AR M. 70528 46 (R Fr Lon i BRI E 2 B 3%
N8R ZE, RIFRKIRIEIRIFAEO.8ZEK (L mAE1.62EK) JEHE MM A B 2 i Kk ik F2gn (FiZ 4] 25
25D R R B ORHF £ 2gn B P2 19 hn 2] 20077# 2%

Test Result
ML
Sample No. Sample Weight Weight Percentag Voltage Voltage Percent Results
B 2 Conditio Before After e of Before After of sk L
n Testin gest In Weight Test(V) Test(V) residual i
Peahtk | Grams | BTAMS o Loss | guigpgenE | s | Voltage
& [ st | W g | | ow o | RRER
B G | O | mpw ot
2099832-1 © 57.941 57.954 0.000 8.316 8.313 99.964 6), (7)
2099832-2 © 58.029 58.043 0.000 8.309 8.305 99.952 6), (7)
2099832-3 © 57.944 57.956 0.000 8.298 8.294 99.952 6), (7)
2099832-4 © 58.155 58.167 0.000 8.303 8.299 99.952 6), (7)
2099832-5 (D) 58.135 58.145 0.000 8.307 8.303 99.952 6), (7)
2099832-6 (D) 58.244 58.257 0.000 8.293 8.288 99.940 6), (7)
2099832-7 (D) 57.977 57.986 0.000 8.318 8.313 99.940 6), (7)
2099832-8 (D) 58.453 58.463 0.000 8.299 8.295 99.952 6), (7)
TRF- H31-009-V1.1 Date Issued: 2017-08-21

Date Revised:2018-07-13
Copyright © 2019 UL LLC
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Results/4k

(1) Leakage/IR k.

(2) Venting/HF<.

(3) Disassembly/fiffik.

(4) Rupture/f% %4,

(5) Fire/% k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ ik, THS, TRk, THR, THEX.
(7) The open circuit voltage of each cell after testing was greater than 90%/JT # F, s AMIK F-35{56: 5 T % HL s
17900%.

Condition/IR#4s:

(A) Fully discharged state/5% 45/ H.

(B) Undischarged state/ i ..

(C) First cycle in fully charged state/Z5— /M58 # 7 UL HH 8 4 7i H.

(D) After fifty cycles ending in fully charged state/s5 1.2 # 78 Hi il H 8 1 58 45 78 Ha.

(E) After twenty five cycles ending in fully charged state/#8 ——+FAN%2 8 78 F R 1 56 A 7 L.

TRF- HitB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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T.4 Shock
i

Test Method
M7

The samples were subjected to shock. The samples were weighed before and after the exposure.
The cell/battery voltage was also determined before and after the test. The sample cell was secured to
the testing machine by means of a rigid mount, which supports all mounting surfaces of the sample. Each
sample was subjected to a half-sine shock as below: #3474 T bR SR S 7R 5 AT
B, JHCsm R DURS R A FEER [ g A1 A FEO A BB G I B ACAE R o BFAMRE iR EAT 40 R 2R IR X e
At

[ ] For small cells: Peak acceleration of 150 gn and pulse duration of 6 milliseconds. /Nt {5

4150gn, kit RESi6=Ab .

[ ] For large cells: Peak acceleration of 50 gn and pulse duration of 11 milliseconds. K Hith: 1§(E
Ju50gn, ksl

[X] For small batteries: Peak acceleration of the smaller of the following, and pulse duration of 6
milliseconds: /N :  HRATFAUMEYUELE, kb FFEE6 =) .

e 150 gn.

« (100850 / mass of the battery in kg)

[ ] For large batteries: Peak acceleration of the smaller of the following, and pulse duration of 11
milliseconds: K HL: U FAUMERUELE, BkitHFske=fb.

« 50g¢n.

« (30000 / mass of the battery in kg)

Each sample was subjected to three shocks in the positive direction followed by three shocks in the
negative direction of three mutually perpendicular mounting positions of the cell for a total of 18 shocks.
AN BURE i AAE = A TR T LR F i 2 7 R A IR DT M 2 2 = kbidy, BB ERTT AR = kb, B3t
25218kt .

Gell/Battery Model TDM-BAT20
[X] Weight of Celi/Battery in kg | 0.579 kg
[x] Target Peak Acceleration 150 gn

ingn
Test Result
HIRZEEE S
Sample No. Sample Weight Weight Percentag Voltage Voltage Percent Results
BE 2 Conditio Before After e of Before After of sk
| Do | S | e | restn | ety | podn
ﬁ%ﬁ wtar | WBUEI g g MEZQ?E gﬁfﬁ? AL
&GO | EOD | whw AL
2099832-1 © 57.954 57.952 0.003 8.313 8.313 100.000 (6), (7)
2099832-2 © 58.043 58.042 0.002 8.305 8.305 100.000 ), (7)
2099832-3 © 57.956 57.955 0.002 8.294 8.294 100.000 6), (7)
2099832-4 © 58.167 58.167 0.000 8.299 8.299 100.000 6), (7)
2099832-5 (D) 58.145 58.145 0.000 8.303 8.303 100.000 6), (7)
2099832-6 (D) 58.257 58.256 0.002 8.288 8.288 100.000 ), (7)
2099832-7 (D) 57.986 57.986 0.000 8.313 8.314 100.000 6), (7)
TRF- H31-009-V1.1 Date Issued: 2017-08-21

Date Revised:2018-07-13
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2099832-8 (D) 58.463 58.464 0.000 8.295 8.296 100.000 6), (7)

Results/4h 3

(1) Leakage/J k.

(2) Venting/HlE<.

(3) Disassembly/fiffi.

(4) Rupture/fi 4.

(5) Fire/#& k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ Ciwk, THEA, LA, TR, ILE
.

(7) The open circuit voltage of each cell after testing was greater than 90%/JT i H 5 A& -1 96 5 T % H,
J£1190%.

Condition/iR 45:

(A) Fully discharged state/5¢ 4J8C .

(B) Undischarged state/ A ji ..

(C) First cycle in fully charged state/z5— 432 B 78 B FL R 52 4 78 AL

(D) Atfter fifty cycles ending in fully charged state/5 Fi %2 # 7 FBUH A i 5e & 70 .

(E) After twenty five cycles ending in fully charged state/# — -+ 7158 25 7 H s L& 3 58 4 78 1

TRF- HitB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
Copyright © 2019 UL LLC
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T.5 External short circuit

G El J it

Test Method
M7
The samples were shall be heated for a period of time noted below, to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case: Jy{fi ki i B3 51 % 5 IR TR :
57 £4°C, FEAhTAEMLIAEL T 25— B[l

«  Small cells and small batteries: 6 hours. /)5 B, A5 A1/ FL it 5 /b B 52 6 /NI o

+ Large cells and large batteries: 12 hours. k B Ik Bl 25 /0 B2 §5 12 /18 o

* []___hours, assessed depended on the size and design of the sample. AN, AR REM R
SR TS

The samples were then subjected to a short circuit condition with a total external resistance of less than
0.1 ohm, until: R J5 KA b 1E SO T /N0, LRR A6 ) et v BEL 1B B 3R AT R, EL 3
» Small cells, small batteries and large cells: 1 hour after the external case temperature of sample
has returned to 57 + 4 °C. /ML, /NEIRTKHLS: B AMRIBEKE 2157 + 4 °C 2 )5 (R FFFLI%
7 AN RN
¢ Large batteries: After the external case temperature of sample has decreased by half of the
maximum temperature increase observed during the test and remains below that value. KHjth: ##

it R IS T B Tl B KR TH — 2, SRR 4ERFILIEE 2

Test Result
M4
Sample No. Sample Condition Voltage Before Maximum Results
- = B E RS Test(V) Temperature, °C zEm
WG (O s (B
2099832-1 © 8.313 55.8 4), (5)
2099832-2 © 8.305 55.9 4), (5)
2099832-3 © 8.294 55.9 4), (5)
2099832-4 © 8.299 55.5 4), (5)
2099832-5 (D) 8.303 55.7 4), (5)
2099832-6 (D) 8.288 56.0 (4), (5)
2099832-7 (D) 8.314 55.9 4), (5)
2099832-8 (D) 8.296 55.8 4), (5)

Results/4k

(1) Disassembly/fif1%.

(2) Rupture/fi 2.

(3) Fire/# k.

(4) No disassembly, no rupture, no fire within 6 hours after the test/JIl i 5 6/Nif P flfk, TE, LH
.

(5) The maximum temperature did not exceed 170°C/#x% =il B AN 17048 [RJE.
Condition/IR7:

(A) Fully discharged state/5¢ 4: it L.

(B) Undischarged state/ il ..

(C) First cycle in fully charged state/s— /™42 ¥ 78 Hi i L A 7€ A 7o H.

(D) After fifty cycles ending in fully charged state/s .42z # %o i i 8 11 52 45 76 H.
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(E) After twenty five cycles ending in fully charged state/#5 — -+ 71N 58 25 7 H i L& 3 58 4 75
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T.6 Impact / Crush
il R

Test Method
M7 %
[ 1 Impact (for cylindrical cells not less than 18 mm in diameter)/ f&di &l T EHEA /N T 182K 1
FETE HLH)

A test sample was placed on a flat surface. A 15.8 mm = 0.1 mm diameter, at least 6 cm long, or the
longest dimension of the cell, whichever is greater, Type 316 stainless steel bar was placed across the
center of the sample. A 9.1 kg £ 0.1 kg mass was dropped from a height of 61 + 2.5 cm at the intersection
of the bar and sample in a controlled manner, using a near frictionless, vertical sliding track or channel with
minimal drag on the falling mass. The vertical track or channel used to guide the falling mass was oriented
90 degrees from the horizontal supporting surface. fFiRIGFE S BTE— A FHEIEB 101 F. B —43168
NERE, HEANIS.8mm+0.1 mm, KENEA6 em, SHEGHREKLKE (FEhmksE) , E
FERER e B — iR oN9.1 kg £ 0.1 kgIPAT61 £ 2.5 emif) i %, o BRI T BT VR FIRE AL . R E
TSR SORI AR B, fREFIOFE.

The test sample was impacted with its longitudinal axis parallel to the flat surface and perpendicular
to the longitudinal axis of a 15.8 mm = 0.1 mm diameter curved surface lying across the center of the test

sample. Separate samples were used for each test. %28 10, YR 5T 1R 11 TAT 7 SRR
FERFE LI EA£15.8 mm £ 0.1 mm & {f RN E . B M R &2 — kil .

[X] Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18 mm in diameter)/#%
& GEM TR £82%, B m/4 30 it B2 /N T 182 K 1) B AL TE fit)

A sample was crushed between two flat surfaces. The crushing was gradual with a speed of
approximately 1.5 cm/s at the first point of contact. The crushing was continued until the first of the three

options below has reached/ 4 F ity BUTE W A~F T 2 (B 55 o B DI SEZB Nk, 725 — A Eefdsi s &R
YPRNLEORIFD . BERFFEEEAT, BERIHBIUL R =MERe —:

« The applied force reaches 13 kN + 0.78 kN/Jiti il ] /7i5£ 513 kN £ 0.78 kN;
«  The voltage of the cell drops by at least 100 mV; or/HLiths [ B R T (B ZE 10024k, i
«  The cell is deformed by 50% or more of its original thickness/Hiith 28 J ik J5 44 5 % [1150% L I .

A prismatic or pouch cell was crushed by applying the force to the widest side. A button/coin cell was
crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force was applied
perpendicular to the longitudinal axis/# A+ 2 54 2% b S 5 56 1 —THI AR » - A0/ 1 FE2 H i o A\ L~ 11
RN o BUAE TR A 200 2 4 77 17 e .

The test sample was observed for a further 6 hours. Separate samples that have not previously been
subjected to other tests were used for each test/llliFF: 5l 2t — B ER6 /NN o AHEAT 1ok oA PR FE S FH T
IR

Test Result
M4
Sample No. Sample Condition Voltage Before Maximum Results
B B E R AS Test(V) Temperature, °C 4k B
WG (B i S (B
2099833-1 © 3.706 24.3 3), 4
2099833-2 © 3.705 23.0 3), 4
2099833-3 © 3.808 22.9 (3), (4)
2099833-4 © 3.710 23.9 3), 4
2099833-5 © 3.712 23.7 3), @
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Results/4k

(1) Disassembly/fif1%.

(2) Firel# k.

(3) No disassembly, no fire within 6 hours after the test/Jll 5 6/N 4 TofgA, TEH& K.
(4) The maximum temperature did not exceed 170°C/#x il £ AL 17045 R FE.
Condition/IR7:

(A) Undischarged/A i Hi.

(B) Fully discharged/5¢ 4= iU H.

(C) One half discharged/ it H,.
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T.7 Overcharge
W EAR

Test Method
M7
Batteries were subjected to a charge current of twice the manufacturer's recommended maximum
continuous charge current/ 241 |~ HE4E ¥ 5 R Hr 22 78l FRLST RE i AR L

The minimum voltage of the test was as follows/#5 /> {313 B & 4221 He e -

*  When the manufacturer’'s recommended charge voltage is not more than 18 V, the minimum
voltage of the test was the lesser of 2 times the maximum charge voltage of the battery or 22 V.

WS FAEFE I 7E B R AL 18V, AT fie /N 78 LR R T SR B K 78 HEL HL S R 7 £ B
B2V P IBUNE

¢ When the manufacturer’'s recommended charge voltage is more than 18 V, the minimum voltage of
the test was 1.2 times the maximum charge voltage. #15R )  FHEFE K 78 B B BT 18V, AMIRK
F/ TR LR N | SOhR A B R S FL LR 1. 2%

»  Tests were conducted at ambient temperature 20 + 5°C. The duration of the test was 24 hours. |
BUE20 £ 5P CHIMERIRE FET, I HFLL24/ i

Battery Model/ b 24 = TDM-BAT20
Overcharge Current/id 78 iRl | 2*1130mA=2260mA
Overcharge Voltage/id 78 i /& | 2*8.4V=16.8V

Test Result
MR Sh
Sample No. Sample Condition Test Voltage, V Measured Overcharge Results
B 5 FERRE MARHUE () Current, mA G
WERE RBER (Z20)

2099832-9 (A) 16.8 0 ©)
2099832-10 (A) 16.8 0 ©)
2099832-11 (A) 16.8 0 A3)
2099832-12 (A) 16.8 0 A3)
2099832-13 (B) 16.8 0 A3)
2099832-14 (B) 16.8 0 A3)
2099832-15 (B) 16.8 0 ©)
2099832-16 (B) 16.8 0 A3)

Results/4k

(1) Disassembly/fi#ik.

(2) Fire/# k.

(3) No disassembly, no fire within seven days after the test/Jll {57k A TCf#ik, T K.

Condition/ R Z:

(A) First cycle in fully charged state/— AN 22 ¥ 7o F s L& 1 56 4 7o L.

(B) After fifty cycles ending in fully charged state/#f 111N 52 % 78 HE L A 58 4= e L.

(C) Atfter twenty five cycles ending in fully charged state/5 — /N3¢ # 78 HUUH A A 5 4 7 FL.
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T.8 Forced discharge
iR 1) T8 FL

Test Method
M7
Each cell was forced discharged at ambient temperature by connecting it in series with a 12 V DC
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.
FEF I, B B RAE 12V B AL R L AT R s e, M B FR VSR (8 B M 46 B IRt 9
3G ) 8 A€ R KT AL -

The specified discharge current was obtained by connecting a resistive load of the appropriate size
and rating in series with the test cell. Each cell was forced discharged for a time interval (in hours) equal
to its rated capacity divided by the initial test current (in amperes). $i & )50, L 78 1 A3 BELE I B ot |
FR KNI R SOBOR SRS, B A AR s R IR 1] O OV BUE 2 8RR DAATAG . (288 .

Test Result
e R
Sample No. Condition Initial Discharge Voltage of Voltage After Results
B g FEROR A Current, mA Discharged Cell Test(V) ok
ki | Before Tesi(V) Wt
(59 WA HUE (DO 3
2099833-6 (B) 1158 3.153 0 (©)
2099833-7 (B) 1120 3.183 0 3)
2099833-8 (B) 1122 3.172 0 (©)
2099833-9 (B) 1123 3.173 0 3)
2099833-10 (B) 1128 3.165 0 (©)
2099833-11 (B) 1188 3.145 0 (©)
2099833-12 (B) 1168 3.167 0 3)
2099833-13 (B) 1167 3.158 0 (©)
2099833-14 (B) 1189 3.173 0 3)
2099833-15 (B) 1190 3.167 0 )
2099833-16 ©) 1176 3.159 0 )
2099833-17 © 1182 3.163 0 3)
2099833-18 ©) 1186 3.162 0 (©)
2099833-19 © 1190 3.176 0 3)
2099833-20 ©) 1166 3.182 0 (©)
2099833-21 ©) 1178 3.173 0 )
2099833-22 © 1184 3.178 0 3)
2099833-23 ©) 1193 3.182 0 (©)
2099833-24 © 1122 3.185 0 3)
2099833-25 ©) 1123 3.179 0 (©)

Results/4k

(1) Disassembly/fi#k.

(2) Firel# k.

(3) No disassembly, no fire within seven days after the test/Jll 5 -tk A TCARIE . ToH K.
Condition/ R Z:

(A) Fully discharged state/5¢ 4: it L.

(B) First cycle in fully discharged state/s5— />3 # 78 Hi QL 391 56 42 .

(C) After fifty cycles ending in fully discharged state/5 Ti.-/M58 2 78 FU 0 ) 30 52 42 i H.
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T =
Important

1. REAR =B AR, A58 K80 2 AR5
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UL.

2. AR EHEN . A RAS IS4 TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AR IRECE L

The test report is invalid if altered.

4. FHE IR A UG N IERIIRE 2 F A TR A A AR g A SR

Objections to the test report must be submitted to UL within 15 days.

5. A LA S AR N

Throughout this report a point is used as the decimal separator.

6. AR SO IR KA S 11 5T
The test report is valid for the tested samples only.

7. A FERSAF AT I AL FHULETULI A AR Fibs ARiREE.

The test report does not grant applicant the use of UL name, trademark or label.

8. ATAR 1R 10 I RS0 BN P W 452 T3 A AR A 2 b A A I EFASE Al A RS 0 Pt WA EB F ARG TN 2%
UL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. A HcdE A4 KA B4k I TEAE A

The test data and results do not have social proof function.

R EAT: FR HULSEHEER IR 2 7 )M 7 7

Laboratory: UL-CCIC Company Limited Guangzhou Branch

otk AR N R BRI R IX R < 8

Address: No.8, Nanyun 2nd Road, Science City, Guangzhou Hi-Tech Development Zone,
Guangzhou, Guangdong, China

F1E(Tel): +86-20-3213 1000

£ E(FAX): +86-20-8348 6777

R 2w fi5 (Post Code): 510663

Email: customerservice.cn@cn.ul.com

Web: www.ul.com
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