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UN38.3 a2
UN38.3 Test Summary

B GRIGARAETY 2538.3/N 15548 Bt B et 430 AT R0 A R LA R

Lithium cell or battery test summary in accordance with sub-section 38.3 of Manual of Tests and

Criteria
~ A 78 AL T b A + R T
A2 FR oh TEPIL] . L
;F:Lrgpc]if?ci Narme Rechargeable Li-ion ;I:rm;lﬁt - Single cell lithium ion
Battery Qe Lype battery
By 782126 e /
Model/Type 3.7V, 450mAh, 1.66Wh Lithium Content
FE R E £98.79g I TYIZIN R ITE
Product Mass Approx. 8.7g Physical Description Almost cuboid
il BRMEEBFROGERAR
Client Chongqing VDL Electronics Co.,Ltd.
ZEHE 77 Hbk RN KR 4718 B T X 1-45#

Client Address

Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,

Chonggqing, China

=T BERMEEHE TR ARAR
Manufacturer Chongqing VDL Electronics Co.,Ltd.
A oIt BRI M DB SR A B ol X 1-4-5 8%
Manufacturer Address | Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,
Chongqing, China
AP KR
Manufacturer +86-755-29961201
Telephone
A7 K P L .
Manufacturer Website Pt gl corm
A7 KRR
Manufacturer Email PLisUS @) conm
st U H]
SERH 2021-01-01
Issue date
for =+ -
Tested by 7é’0\%5\
F % _
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N
Ht #E

Approved by

Judled

1% Yason Pan; THzm Engineering Manager
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Lithium cell or battery test summary in accordance with sub-section 38.3 of Manual of Tests and

Criteria
MR 5
Test Report No. ATSU201116731
Mt H B
Test Report Date 2021-01-01
W = M1 5 g
Test No. Test Items Verdict
T1 o FE A SO
' Altitude simulation Pass
T2 iR it
' Thermal test Pass
T3 PR3N bEEhun
' Vibration Pass
T4 it i
' Shock Pass
s GBS i
' External short circuit Pass
Te HE i
' Crush Pass
HERH biEihun
T.7
Overcharge Pass
T8 L i it
' Forced discharge Pass
RN A& RIS E ST 1) W56 AR FM 2 S ET iiEEL

Test Reference

(2017) , #38.375: H4 )@ T b,
According to UNITED NATIONS “Recommendations on the TRANSPORT OF
DANGEROUS GOODS” Manual of Tests and Criteria, Amendment 1 to Sixth
revised edition, 2017 (ST/SG/AC.10/11/Rev.6/Amend.1), Section 38.3: Lithium
metal and lithium ion batteries.

B8 RS F T 2H R SR
Reference to
assembled battery
testing requirements

&

Not application ] UNS38.3.3(f)

0 UN38.3.3(g)

DA S50 =
Test laboratory

AREETT I i T B IR A
ATS Electronic Technology Co., Ltd.

ImHRA RS AR B AL X R =1 — 5 A =%, 523852

SIS 2 bk 3/F., Building A, No. 1, Hedong 3rd Road, Jinxia Community, Changan,
Laboratory Address _
Dongguan, Guangdong, China
S B
Laboratory Telephone +86 769 3897 5958
S 2
Laboratory Website www.dgats.com
S = WA

Laboratory Email

ats@dgats.com
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UN38.3 Test Report

FRERARR . WrRAEE T RERA

Product name : Rechargeable Li-ion Battery

MEMKE 782126, 3.7V, 450mAh, 1.66Wh

Model/Type : 782126, 3.7V, 450mAh, 1.66Wh

Zith - ERWERETEROARAF

Client : Chongging VDL Electronics Co.,Ltd.

RETEWEFREH RA T

ATS Electronic Technology Co., Ltd.
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N 9SYiA
Test Summary
P i 44 PR A 7S LA T R A
Product name Rechargeable Li-ion Battery
LRSS 782126
Model/Type 3.7V, 450mAh, 1.66Wh
AR
Trade mark VDL
ik /
Lithium Content
FEdm AP E i
Appearance Yellow
ZETT HRT R BT B AR A A
Client Chonggqing VDL Electronics Co.,Ltd.
ZEHET7 ok HPR TR XA K A T L T X 1-4 -5 k%

Client Address

Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,
Chongging, China

AP R R T A IR~ A
Manufacturer Chonggqing VDL Electronics Co.,Ltd.
CR I h FLPRT IR DX S AT v FE ok B (X 1-45 4%

Manufacturer Address

Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,
Chongging, China

FE A= Hijth: 18pcs

Quantity of sample Ht: 30pcs

FE Mg~ ATSP2011167B A-001~A-018

Sample No. ATSP2011167B A-019~A-048

MRS BeEE COeT By s br T2 /SETREIEL

Testing standard

(2017) , #£38.3%: H&EMAEE T HubA

UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS
GOODS” Manual of Tests and Criteria, Amendment 1 to Sixth revised edition,
2017 (ST/SG/AC.10/11/Rev.6/Amend.1), Section 38.3: Lithium metal and lithium
ion batteries

B HM

Received date 2020-12:01

VIR WE R

LLRENE B 2020-12-04 to 2020-12-16
Test period

#%7E Remark:

78 FLA T R b A, 5782126, 3.7V, 450mAh, 1.66Whi—H —FFHUGALR, HIGES 782126, %M
O HH RTS8 P 1 A A PR 2 ] )i o

The Rechargeable Li-ion Battery, Model 782126, 3.7V, 450mAh, 1.66Wh, consists of 1S-1P Cell, Model
782126 by Chongging VDL Electronics Co.,Ltd.
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MR
Test Conclusion
L] T H 485 FEfg T FEMIRAS ghie B/
Clause Name of test Sample No. Sample Condition Conclusion Remarks
e N VN N
ATSP2011167B Wl
SRIAT 1 5 ) A-001~A-005 First cycle in fully .
38.3.4.1 | TestT.1 Altitude _—charged states _ i -
simulation Fr— RS TR Pass
ATSP2011167B SN LY Pt |
A-006~A-010 After 25 cycles ending in
fully charged states
e N = N N
ATSP2011167B WAl
RIBT 2 AR A-001~A-005 First cycle in fully .
38.3.4.2 | TestT.2 Thermal _—charged states _ i -
- BT HAREABRK Pass
ATSP2011167B SN LY Pt |
A-006~A-010 After 25 cycles ending in
fully charged states
A A TR
ATSP2011167B Wl
A-001~A-005 First cycle in fully
38.3.4.3 RET.3 IRFN charged states RS 3
o Test T.3 Vibration I o T M= 2 Pass
ATSP2011167B SN Pt i
A-006~A-010 After 25 cycles ending in
fully charged states
A A TR
ATSP2011167B Wl
A-001~A-005 First cycle in fully
38.3.4.4 RIT.4 phis charged states Bt B
R Test T.4 Shock P i TR k= S Pass
ATSP2011167B SV AR PRy
A-006~A-010 After 25 cycles ending in
fully charged states
H A TR
ATSP2011167B W esd
RIBT 5 Al i A-001~A-005 First cycle in fully .
charged states Bt
38.3.4.5 | TestT.5 External B A B -
Short circuit e ot x Pass
ATSP2011167B SV AR PRy
A-006~A-010 After 25 cycles ending in
fully charged states
N = N N
W17 H B ARAR A R
ATSP2011167B 50%IR A
A-019~A-023 At first cycle at 50% of
WRIOT 6 i/ HE R the design rated - St
capacity Hit
38.3.4.6 TestT.6 y— Py - Pouch
Impact/Crush BT AT IR Pass Cell
FLJE S 78 F B AR PR
ATSP2011167B [1150%0R 4
A-024~A-028 After 25 cycles ending at

50% of the design rated
capacity

ATSTRF-001-A0
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= S G
ATSP2011167B e TR
RIST.7 7 A-011~A-014 First cycle in fully .
charged states pihul
38.3.4.7 TestT.7 BT AR BRI P --
Overcharge A JEN a8
ATSP2011167B BT T
A-015~A-018 | After 25 cycles ending in
fully charged states
BB R
ATSP2011167B 58 AT
RIBT.8 TR A-029~A-038 dF.irst cycle in fully .
38.34.8 | TestT.8 Forced Ischarged states i -
discharge BT OAZER DI Pass
ATSP2011167B L JE 4 58 A s
A-039~A-048 After 25 cycles, ending
in fully discharged states

364518/ Test Conclusion:

HER T EERTRMARA TSN A 78 AR S F b, 5782126, KIBWEAE (LT akE
YiEm AW RISAREFM B BT RIEIET (2017) , 5538.3%: 4 B E T it H BT 4T
He 2R AR TTVEF e N, 3 IUAE SR & FE 1 2R
The Rechargeable Li-ion Battery, Model 782126, submitted by Chongging VDL Electronics Co.,Ltd. is
tested according to UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS
GOODS” Manual of Tests and Criteria, Amendment 1 to Sixth revised edition, 2017
(ST/SG/AC.10/11/Rev.6/Amend.1), Section 38.3: Lithium metal and lithium ion batteries. The test items
are full items. The sample received complies with Specification when Accuracy Method decision rule is

applied.

MR EE 5 Wi,
The test results: Pass.

ZR A H:

Date of issue: 202 1-01-01
*ﬁiﬂﬂ: A= ’E\ﬁ*‘z: T ﬂt'{ﬁ: e HE A
Tested by: 2T Reviewed by: 2 Approved by: IR
]:Hﬁ PIlE =l D\'Ifﬁ‘ bl (=] ﬂ/q/fﬁ = 7, =S
Title: TR AL Title: 5 H TR Im Title: ;
B 7 B¥, I £
Signature: %/\‘\]ﬂ Signature: ‘?] /a{\] Signature:

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.1 R

Altitude simulation

IR 55 Test Method

F MR S IR H2025°C, KA K JINA KT 11.6kPalf IR B R I AE A /> 64/ o KR L 7E I AT
JEHATHARE, JidsHE.

The samples were stored for at least 6 hours at a pressure of 11.6kPa or less and a temperature of
20+5°C. The samples were weighed before and after the exposure. The samples voltage was also
determined before and after the test.

MR 45 B/ Test Results

FRmE | WAWR | WRRR | Rabk% | WANE | WARE | RAE% | %
Sample No. ® (7)) | & (%) | Percentage | & (fR) J£ (k) | Percentage | Results

Weight Weight of Weight Voltage Voltage of Residual

Before After Test Loss Before After Test Voltage

Test (9) @) Test (V) V)
ATSPROLIOTE | 8716 8.715 0.011 4177 4175 99.95 | (6)(7)
ATSP2OLLIOTE | 8608 8.696 0.023 4182 4.180 99.95 | (6)(7)
ATSP2OLLIOTE | s.e87 8.686 0.012 4.179 4177 99.95 | (6)(7)
ATSP2OLIIOT8 | 8653 8.652 0.012 4181 4.180 99.98 | (6)(7)
ATSP2OLIOTE | 8710 8.708 0.023 4.179 4177 99.95 | (6)(7)
ATSP2OLIOTE | 8744 8.743 0.011 4.183 4.182 99.98 | (6)(7)
ATSP2OLIIOTE | 5602 8.691 0.012 4181 4.180 99.98 | (6)(7)
ATSPRILIOTE | 8726 8.725 0.011 4177 4.176 99.98 | (6)(7)
ATSPROLOTE | 8705 8.703 0.023 4181 4179 99.95 | (6)(7)
ATSPRILIOTE 1 5722 8.721 0.011 4178 4177 99.98 | (6)(7)

25 R/ Result:

(1) W/ Leakage

(2) HE</ Venting

(3) fi#fAk/ Disassembly

(4) %4/ Rupture

(5) 2K/ Fire

(6) Timiti~ LHER. LA, L%, JoilZ K/ No leakage, no venting, no disassembly, no rupture and
no fire

(7) FF % B AN 356 /T T 2% HL 1 [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.2 B AR

Thermal test

MR TJ7¥%/ Test Method

DRE SRR AT a0 SRR R R ST 5 E TR, il k.
The samples were subjected to temperature cycling consisting of the following. The samples were weighed
before and after the exposure. The samples voltage was also determined before and after the test.

B RS FEREE(E30 Bl EFF317242°C, I 4k Rp IR FEX* /N
Samples In The chamber temperature was raised to 72+2°C within 30 minutes and maintained at
this temperature for X* hours.

FERIELE (3000 B Y BRI 21-40£2°C,  FF4EFE L IR X* /N
The chamber temperature was reduced to -40+2°C within 30 minutes and maintained
at this temperature for X* hours.

HE BOFF IR MEIS CEIE10MEH)
Repeat the sequence for 9 additional cycles (total of 10 cycles).

B f A FEEEL0ME G, T-2025°CIE T ififr24/Nef, SRR & HARES
Samples Out After the 10th cycle, store the batteries at ambient temperature 20£5°Cfor 24 hours
prior to examination.

e R R RSN Sl BE A RF SN [R] (OX*) #2240 R € -

Note: The duration of exposure to the test temperature extremes(X*) was determined as below:
[X] /N EEES A/ BB R 6 /08N Smaall cells and small batteries: 6 hours
[] K LA B 912/ Large cells and large batteries: 12 hours

R4S 5/ Test Results

FEfg— MWEKETEE | WS | BESIR% | AT | SR | RAREE% | 4
Sample No. & () & (%) | Percentage | & (fk) & (fk) | Percentage | Results

Weight Weight of Weight Voltage Voltage of residual

Before After Test Loss Before After Test Voltage

Test (9) ¢)) Test (V) ()
ATSFX%%#G?B 8.715 8.711 0.046 4175 4114 9854 | (6)(7)
ATSPAZ_(())%)?G?B 8.696 8.693 0.034 4.180 4,113 98.40 6) (7)
ATSPAZ_(())%)?G?B 8.686 8.680 0.069 4,177 4,112 98.44 6) (7)
ATSIDAZ_(())%)?G?B 8.652 8.646 0.069 4.180 4.115 98.44 6) (7)
ATSZ\Z_%%)?G?B 8.708 8.702 0.069 4.177 4.116 98.54 (6) (7)
ATSI;\Z_((;(l)(l;G?B 8.743 8.740 0.034 4,182 4,113 98.35 (6) (7)
ATSI;\Z_((;(l)%lG?B 8.691 8.687 0.046 4.180 4,113 98.40 (6) (7)
ATSFZ(())%);lG?B 8.725 8.722 0.034 4,176 4.114 98.52 (6) (7)
ATSFZ%%)SWB 8.703 8.699 0.046 4.179 4.112 98.40 6) (7)
ATSIX(()&%lG?B 8.721 8.716 0.057 4.177 4.115 98.52 (6) (7)

45 Result:

(1) I/ Leakage

(2) H#ES/ Venting

(3) fi#fk/ Disassembly

(4) %4/ Rupture

(5) 2K/ Fire

(6) Timiti~ LHER. LA, Tz, Joi#E K/ No leakage, no venting, no disassembly, no rupture and

no fire
(7) T 1 AMIG -0 56: 5 T % FELE [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.3 3

Vibration

MR TJ7 %/ Test Method

DGR AR BEAT A0 R IR AR S AT AT R, IR s R
The samples were subjected to vibration tests consisting of the following. The samples were weighed
before and after the exposure. The samples voltage was also determined before and after the test.

DR ol 22 R s 22 e IR B & Lo IRBSTLAIESZBIE, LLTHZIE N2 200Hz, SR 1E/D B 2] 7HZ )y — M
W, —MEAFFES B BT RS AL IR . DARB B — ANy [ s iU T ELAE AR, RPN A=A
HARTE B ) BRI 120K, RN T 3NN

The samples were firmly secured to the platform of the vibration machine without distorting the sample 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
sample. One of the directions of vibration was perpendicular to the terminal face.

X} ¥4 R/ The logarithmic frequency sweep was as follows:

[X] X T HUE AN 776 2% T 4R DR Lgn K B RN T8 P B B A8 2%, SR JE HH IR MR DR 35 7E0.8
2K CRmBL1.62K) FFIG I B 3 H KL F8gn (JF L R50/K2%) , K KAndE
TR FFLEBgN B2 F A4 1 21| 20074 2%

For cells and small batteries: From 7Hz a peak acceleration of 1gn was maintained until 18Hz is
reached. The amplitude was then maintained at 0.8mm (1.6mm total excursion) and the
frequency increased until a peak acceleration of 8gn occurred (approximately 50Hz). A peak
acceleration of 8gn was then maintained until the frequency was increase to 200Hz.

[] PR HL: 7R 2% G ORIF Lgn i S K DI FE B B 18 %%, ARG IRIB R FF7E0.8ZK (&t
FE1.622K) FEHY A= B 2 i KM A B 2gn (B2 258524 R R FE R FF1E
20N EL | FA G i1 2 20074 2% -

For large batteries: From 7Hz a peak acceleration of 1gn was maintained until 18Hz is reached.
The amplitude was then maintained at 0.8mm (1.6mm total excursion) and the frequency
increased until a peak acceleration of 2gn occurred (approximately 25Hz). A peak acceleration
of 2gn was then maintained until the frequency was increase to 200Hz.

R4S 5/ Test Results

FE 9 MWEAFTR | WRAJER | FRERSE% | WA E | WREE | BRAaHIEY% g
Sample No. = () & () | Percentage | & (fR) J£ ({k) | Percentage | Results

Weight Weight of Weight Voltage Voltage of residual

Before After Test Loss Before After Test Voltage

Test (9) (@ Test (V) V)
ATSPA"'_‘())%)?G?B 8.711 8.710 0.011 4114 4113 99.98 | (6)(7)
ATSFZ_%%)?WB 8.693 8.691 0.023 4113 4112 99.98 | (6)(7)
ATSFZ_%%)?WB 8.680 8.678 0.023 4112 4112 10000 | (6)(7)
ATSFZ_%%}ﬁWB 8.646 8.645 0.012 4.115 4.115 10000 | (6)(7)
ATSPAZ_%(lélmB 8.702 8.700 0.023 4116 4116 100.00 | (6)(7)
ATSPAZ_%(ljélmB 8.740 8.738 0.023 4113 4112 99.98 | (6)(7)
ATSPAZ_%glmB 8.687 8.685 0.023 4113 4113 100.00 | (6)(7)
ATSPAZ_géélmB 8.722 8.721 0.011 4114 4113 99.98 | (6)(7)
ATSPAZ_géélmB 8.699 8.697 0.023 4112 4111 99.98 | (6)(7)
ATSPAZ_gllélmB 8.716 8.715 0.011 4115 4115 10000 | (6)(7)

25 R/ Result:
(1) W/ Leakage

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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(2) H#ES/ Venting

(3) fi#44/ Disassembly

(4) %4/ Rupture

(5) kK[ Fire

(6) Timiti~ LHER . LA, Tz, o2 K/ No leakage, no venting, no disassembly, no rupture and

no fire
(7) T % AV 1056 5 T % FELE [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.4 phif
Shock

MR TJ7 %/ Test Method

FEAAHEAT A0 R phr st X RE b AR HT J5 #EAT AR, JRiC s . DARRIE O FEEE [ g (F A4S r o A e i
B A RO 2 o AR SR BEAT 20 R 2 I 5E b e A
The samples were subjected to shock. The samples were weighed before and after the exposure. The
samples voltage was also determined before and after the test. The sample 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:

[] NELES: UEfEA150gn, RKEFSI6ZD .

For cells: Peak acceleration of 150gn and pulse duration of 6 milliseconds.

[] KHUL: WE{HA50gn, FkiReE:11=Fb.
For large cells: Peak acceleration of 50gn and pulse duration of 11 milliseconds.

[X] ANEER: HRUONR BUMEDNWE R, Bk SE6 AL
For small batteries: Peak acceleration of the smaller of the following, and pulse duration of 6
milliseconds.
Battery Minimum peak acceleration Pulse duration

Small batteries

150gn or result of formula

) 100850
Acceleration (gn) = ( j

mass *

Whichever is smaller

6ms

[] RE: B N EUIME A, BkP SRR
For large batteries: Peak acceleration of the smaller of the following, and pulse duration of 11

milliseconds.

Battery

Minimum peak acceleration

Pulse duration

Large batteries

50gn or result of formula

i 30000
Acceleration (gn) = [ J

mass *

Whichever is smaller

11ms

FEAS I BURE A ZAE = LA 3 EL A M 2 7 L R AR5 TR 22 3 =kl B AEIRT 23 =y, A3k

%5218 .

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.

MR 45 5/ Test Results

FE T MRAATpT | WAAER | BiEdik% | WKArE | e | BRdE% | AR
Sample No. (7)) £ (7)) Percentage | & (fR) & (R Percentage | Results

Weight Weight of Weight | Voltage Voltage | of residual

Before After Test Loss Before After Test Voltage

Test (9) 9) Test (V) V)
ATSFZ_%:(L)?WB 8.710 8.708 0.023 4,113 4,113 100.00 6) (7)
ATSPZILIIOTE | g601 8.691 0.000 4112 4112 10000 | (6)(7)
ATSI:;Z_%:(L)?G?B 8.678 8.678 0.000 4,112 4,112 100.00 6) (7)
ATSI?Z_%:(L)?G?B 8.645 8.644 0.012 4,115 4.115 100.00 6) (7)
ATS[?AZ_%:(L)?G?B 8.700 8.700 0.000 4,116 4,116 100.00 6) (7)
ATSFZ_%%)?G?B 8.738 8.738 0.000 4,112 4,112 100.00 6) (7)
ATSF;Z_(())%)%lG?B 8.685 8.684 0.012 4,113 4,113 100.00 6) (7)
ATSIX(())(l)élG?B 8.721 8.720 0.011 4,113 4,113 100.00 6) (7)
ATSPZOLLIOTE | 8607 8.696 0.011 4111 4111 100.00 | (6)(7)

ATSTRF-001-A0

Date Of Version Issued: 2019-11-18




Report No. ATSU201116731

Page 10 of 19

ATSP2011167B
A-010

8.715

8.715

0.000

4.115

4.115

100.00

6) (7)

454 Result:
(1) )W/ Leakage
(2) HS/ Venting

(3) fift4k/ Disassembly

(4) 134/ Rupture
(5) 2K/ Fire

(6) Toiwil. ToHER . oA Tomi.

no fire

JGitg K/ No leakage, no venting, no disassembly, no rupture and

(7) T 1AM 1056 5 T 8% FELUE [1190%/ The open circuit voltage of each cell after testing was greater

than 90%

ATSTRF-001-A0

Date Of Version Issued: 2019-11-18
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T.5 4MER4E S

External short circuit

MR TJ7¥%/ Test Method

R SIE B SRR E VIR : 57+4°C, FESh TR ILIREE N B R — B (a).
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:
X] ANEE AN HL i 2 /D B #2678 . Small cells and small batteries: 6 hours.
[] KHLES A H it 22/ 2 5512/ . Large cells and large batteries: 12 hours.
IR F R it IE U /N 10 LRGBS P B [ g R AT e, LS
The samples were then subjected to a short circuit condition with a total external resistance of less than
0.1 ohm, until:
[X] X T RGN B ANRIR BE R RS 7+4°C 5 IR FFRLHCIRS TN BL L
For cells and small batteries: 1 hour after the external case temperature of sample has returned
to 57+4°C.
[] X T OR R : A i R TR B T B T e KU T — 2, FF ORI T 8 .
For 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.

R4S 5/ Test Results

B MHT R (RO i Z(°C) ESE S
Sample No. Voltage Before Test(V) Maximum Results
Temperature, °C

ATSP2011167B A-001 4.113 57.4 (4) (5)
ATSP2011167B A-002 4112 57.5 (4) (5)
ATSP2011167B A-003 4.112 57.6 (4) (5)
ATSP2011167B A-004 4.115 57.8 (4) (5)
ATSP2011167B A-005 4.116 57.7 (4) (5)
ATSP2011167B A-006 4.112 57.6 (4) (5)
ATSP2011167B A-007 4.113 57.4 (4) (5)
ATSP2011167B A-008 4.113 57.5 (4) (5)
ATSP2011167B A-009 4.111 57.7 (4) (5)
ATSP2011167B A-010 4.115 57.4 (4) (5)

451/ Result:

(1) fi#14&/ Disassembly

(2) #%%4/ Rupture

(3) 2K/ Fire

(4) M5 6/N N AR, TR, TSk k/ No disassembly, no rupture, no fire within 6 hours after the
test

(5) % il AN 17045 IG#/ The maximum temperature did not exceed 170°C

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.6 EH &
Impact/Crush

MR TJ7¥%/ Test Method

[]

(X]

fiedy GEH T BEAANT 182 KM E A HE)

Impact (for cylindrical cells greater not less than 18mm in diameter)

K IO RE S HE —ASFHEDGI P b K — 26316 AN, H EA2 415.8mm+0.1mm, K
ERhzEDeem, sBERRKIAKE (WEPERE) , BEAEST L. B —RERN
9.1kg+0.1kg A T-61cm+2.5cmH] i fE, TG BE kb M B B0 0 RE i o T BV L5 0 1) SO T
HAHHEE, PRIFFIOEE.

A test sample was placed on a flat surface. A 15.8mm+0.1mm 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 9.1kg+0.1kg mass was dropped from a height of 61cm+2.5cm
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.

ez e, RIS S P B SR AT 5 BORE R O 10 B4R 15.8mm+0. Imm 25 it 3 1
R . B MARER AR — S

The test sample was impacted with its longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of a 15.8mm+0.1mm diameter curved surface lying across
the center of the test sample. Separate samples were used for each test.

PiE GEH T 4856, G /A s il Fl B4R /N T 1822 K 1 [ A 1 HEES)
Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18mm in diameter)
W RE R AE ISP I (55 o B BN, 7R 58 — ANl i b s R 29 1.5 KD
PEEFFEEEAT, EBIHICL T =Ml —:
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:
©® i i ¥ /735 $I13kN+0.78kN;

The applied force reaches 13kN+0.78kN
® U PR E 100K, B

The voltage of the cell drops by at least 100mV; or
®  h AL B R AR R 50% LA

The cell is deformed by 50% or more of its original thickness.
AT T B R R S AN e B ) — [T e o LT/ T 7 R L AP IH SR Tt e o [T B A S5 0
5 TP I e s
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

DRE Bt — 6 /NI o AR HEAT 1 FLAR I At FH T b
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

MR 4E 5/ Test Results

=Ry V=] o
B i RRT I () RRRE(C) o

Sample No. Voltage Before Test (V) Temperature, °C Results
ATSP2011167B A-019 3.832 23.6 (3) (4)
ATSP2011167B A-020 3.828 23.7 3) @
ATSP2011167B A-021 3.816 23.8 (3) (4)
ATSP2011167B A-022 3.821 23.9 (3) (4)
ATSP2011167B A-023 3.813 24.1 (3) (4)
ATSP2011167B A-024 3.818 23.7 (3) (4)
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ATSP2011167B A-025 3.822 23.5 3) @)
ATSP2011167B A-026 3.826 23.6 3) @
ATSP2011167B A-027 3.820 23.7 3) @)
ATSP2011167B A-028 3.834 23.9 3) @)

451/ Result:
(1) fi#14&/ Disassembly
(2) 2K/ Fire

(3) M5 6/NF N TR, T2 K/ No disassembly, no fire within 6 hours after the test
(4) i A 17045 G/ The maximum temperature did not exceed 170°C

ATSTRF-001-A0
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T73EFRH

Overcharge

MR TJ7¥%/ Test Method

2153 ) HERE I B R RREE 78 L RN A v 7
Batteries were subjected to a charge current of twice the manufacturer's recommended maximum
continuous charge current.
e/ I B H %200 R vk 52/ The minimum voltage of the test was as follows:
[X] AR ZAEAE 78 FE R S AN 18V, AR 1 e/ 78 H RIS e | ZKhr 58 B K 78 FE FEL LS R P 3%
B B2V P RN .
When the manufacturer’s recommended charge voltage is not more than 18V, the minimum
voltage of the test was the lesser of 2 times the maximum charge voltage of the battery or 22V.
[] IR ZAEAE 7S F R S 18V, AR R /) Fe RIS R e ] SXhR A8 1 oK 7 L LR R 1. 2%
When the manufacturer's recommended charge voltage is more than 18V, the minimum voltage
of the test was 1.2 times the maximum charge voltage.
MRAE2045° C ISR FE T AT, B0 HFE:24/ Nt
Tests were conducted at ambient temperature 20+5°C. The duration of the test was 24 hours.

i 78 Hif/ Overcharge Current 900mA
it 78 1 £/ Overcharge Voltage 8.4V
kst B/ Test Results
L TAS) WHT L (RO MEFE R ER (22 ERP R
Sample No. Voltage Before Test(V) Measured Overcharge Results
Current (mA)

ATSP2011167B A-011 4,182 900 3)
ATSP2011167B A-012 4.179 900 3)
ATSP2011167B A-013 4.181 900 3)
ATSP2011167B A-014 4.178 900 3)
ATSP2011167B A-015 4.183 900 3)
ATSP2011167B A-016 4.179 900 3)
ATSP2011167B A-017 4,182 900 )
ATSP2011167B A-018 4.177 900 3)
2k R /Result:

(1) fi#fA/ Disassembly
(2) # K/ Fire
(3) MRJE 7R A TEARA, JEiE-k/ No disassembly, no fire within seven days after the test
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T.8 BRI

Forced discharge

MR TJ7¥%/ Test Method

FER RSN, B A SR RAE 12VIN B VR B AT o s e, 1 B VR AR R 45 A HES I AR HL IR
A& 45 58 ) B KT FE AL o

Each cell was forced discharged at ambient temperature by connecting it in series with a 12V DC power
supply at an initial current equal to the maximum discharge current specified by the manufacturer.

Fi8 7 11 T80 P, RV A A BECAE I RS )l RN 3R R A R AT, A BN s TECRLIR ) (/N
NEE R BERRUAIIARR (25D

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).

R4S 5/ Test Results

SR TR WAHT L (RO Mula s (RO ESE
Sample No. Voltage Before Test (V) Voltage After Test (V) Results
ATSP2011167B A-029 3.388 0.011 (3)
ATSP2011167B A-030 3.402 0.048 3)
ATSP2011167B A-031 3.413 0.015 3)
ATSP2011167B A-032 3.391 0.029 (3)
ATSP2011167B A-033 3.405 0.034 3)
ATSP2011167B A-034 3.393 0.046 3)
ATSP2011167B A-035 3.426 0.077 3)
ATSP2011167B A-036 3.417 0.069 3)
ATSP2011167B A-037 3.405 0.047 3)
ATSP2011167B A-038 3.391 0.052 (3)
ATSP2011167B A-039 3.389 0.017 3)
ATSP2011167B A-040 3.418 0.026 3)
ATSP2011167B A-041 3.402 0.034 3)
ATSP2011167B A-042 3.390 0.051 3)
ATSP2011167B A-043 3.385 0.058 3)
ATSP2011167B A-044 3.400 0.034 3)
ATSP2011167B A-045 3.402 0.027 3)
ATSP2011167B A-046 3.416 0.054 3)
ATSP2011167B A-047 3.394 0.060 (3)
ATSP2011167B A-048 3.413 0.059 3

25 R/ Result:

(1) fi#t14&/ Disassembly

(2) # K/ Fire

(3) MRJG 7R N AR, Toie K/ No disassembly, no fire within seven days after the test

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18




Report No. ATSU201116731 Page 16 of 19

FEm

Photos of Samples

A 76 H 4 S 7 VB4 / Rechargeable Li-ion Battery (3.7V, 450mAh, 1.66Wh)
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Figure 1 Front view of battery
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Figure 2 Back view of battery
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Photos of Samples
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Figure 4 Front view of PCB
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FEm

Photos of Samples
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Figure 5 Back view of PCB
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Figure 6 Front view of cell
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Photos of Samples
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Figure 7 Back view of cell

Panasonic Corporation
N4HPGKB0O0002

11CP8/21/27

#E/Model No.; 782126

HES M/Rated Capacity: 450mAh 1.66Wh
tRFREBE/Nominal Voltage: 3.7VDC
FERRBR GBI E: 4.2V EEF(Li-ion)

ViDL

o 7B FEhE/Rechargeable Li-ion Battery
hE$iE/Made in China BBK(-)/IEBL(T)/£IRE(+)
HliEmEEHERETFRHGRLE
Manufacturer:Chongqing VDL Electronics Co., LTD.

Figure 8 Battery label
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Important

1. REARFLW=EFMIEE, A a7 = 6 AR S .
Nobody is allowed to photocopy or partly photocopy this test report without written permission of ATS
Electronic Technology Co., Ltd.

2. ARETCHAEN . FRN LA AL TR

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

3. AIREIRELRL

The test report is invalid if altered.

4. AR G R E R RE A 5T
The test report is valid for the tested samples only.

5. At A s A MR

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

M 250 = ARFET A F 5 RHA PR A
Test laboratory ATS Electronic Technology Co., Ltd.
S - TR RGETT KA AL X R = 8% — S AR =1%, 523852

Laboratory Address 3/F., Building A, No. 1, Hedong 3rd Road, Jinxia Community, Changan,
Dongguan, Guangdong, China

SHG EE HLAG
Laboratory Telephone

S 2 A
Laboratory Website

S = M AH
Laboratory Email

+86 769 3897 5958

www.dgats.com

ats@dgats.com



