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B AR Sample Description

% 2 EX A M Y= =]

B AR TR AV A PNAS 103450
Sample Name Li-ion Polymer Battery Sample Model

It S0 AR A BER I E AR A R A 7]

Testing laboratory

Guangdong ESTL Technology Co., Ltd.

5 =5 Mk

TR ABFRESEWRA L X B EE K9S 11 56101, 201-208=

Laboratory Room 101, 201-208, Unit 1, Building 1, No. 9 Headquarters 2nd Road, Songshan
address Lake Park, Dongguan, Guangdong, China.

T AL FIVLAN A B A BR 2 7]

Applicant Ledlenser Corporation Ltd.

TR J7AR AR BV B AR X AR SR 28 — #6255

Applicant No.25, Yudong 1 Road, Dongcheng Town, Yangdong District, Yangjiang City, GD,
Address 529931, China

36 7 o E g R IR R A R A

Manufacturer ZHONGSHAN PNAS ENERGY TECHNOLOGY CO., LTD

I3 e bk oL T R AT I AR B 5 Y T AR

Manufacturer Building A of Jiaxing Electronics, Dongheng Road,Nanlang street,Zhongshan
Address City,Guangdong, P.R.China

CERUNG SN A o L gy e TR RO TR A

Factory of Cell ZHONGSHAN PNAS ENERGY TECHNOLOGY CO., LTD

M brvEE Standard

BeaE GRIAbETF M) 28-CEE38.37Y

UNITED NATIONS the "Manual of Test and Criteria" (ST/SG/AC.10/11/Rev.7)
Section 38.3.

HHE H

Date of sample
receipt

2023-01-11

A H 319
Tested date

2023-01-11 to 2023-02-01

K36 4516 Test conclusion:

BTN B A IR A AR B TR G, KRS E CRIGMIRHET M) 58 -this838.3 5 k4T
R, RS RTE , WS R EARAEA O EK
The Li-ion Polymer Battery submitted by Ledlenser Corporation Ltd. are tested according to UNITED

NATIONS the "Manual of Test and Criteria" (ST/SG/AC.10/11/Rev.7) Section 38.3. The test items are full
items. The test results comply with the relevant requirements of the standard.

Kl Tested by
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¥ {5 2 Sample Information
SRR HEL WiE
L 3.7V G 2000mAh
Nominal Voltage Rated Capacity
L b5
FLI > 4Wh Fi bR N
Watt-hour Trade mark
5 HHL IR 1) H TR i H 2% 11
7 FL R 1) 4.0V TR 2% 1EH 3.0V
Limited Charge Voltage Discharge Cut-Off Voltage
. B FFEE 7
7L Bt
400mA Max. Continuous 1000mA
Charge Current
Charge Current
X . BROR RS HLR
e L F . L
. 400mA Max. Continuous 4000mA
Discharge Current )
Discharge Current
. N —
FE UL 20mA %{ﬂd_ﬁ—f ) 52.0mm*34.0mm*10.0mm
End Charge Current Battery dimensions
FyeilE= RN =N
b PNAS 103450 LA _ 2000mAh
Cell Model Cell Rated Capacity
HeTr

Compound mode

1S1P

Description of the sampling procedure: /

R RE PP T /

Description of the deviation from the standard, if any: /

TGS RATF A bR T BT /

Remarks/#%3:

. AR R LA R

Throughout this report a comma is used as the decimal separator.
2- ;g”%*éqju_u%%i_\‘nz—\‘%?g;é”iu’ “P”i%/j—:\‘“ﬁﬁuy :‘Fyv%%ﬂ—‘_{nz—\‘ﬁﬁu, “N/Au%/j—‘_\‘uz‘\‘ﬁﬁguo
As for the Verdict, “-” means “no need for judgement”, “P” means “pass”, “F” means “fail” and “N/A”

means “not applicable”.

03-S017-1A
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Summary of testing:

Tests performed (name of test and test clause): Testing location:

Test items Sample Number AR -

T.1: Altitude simulation / /% [ R RRR I B IR A E

FEAL Guangdong ESTL Technology Co., Ltd.

NN 7RG ZRSE TR LB X S8 — B9 5 1 AR

. N=} 4.

T.2: Thermal test / iz iR 56 1852101, 201-208%.

T.3: Vibration / ) B1-B10 Room 101, 201-208, Unit 1, Building 1,
. ht- No. 9 Headquarters 2nd Road,

T.4: Shock / #hifs Songshan Lake Park, Dongguan,

T.5: External short circuit / 4+ Guangdong, China.

PR

T.6: Crush / #% /% or tmpaetHi C1-C10

i

T.7 Overcharge / iT 75 B11-B18

T.8: Forced discharge / 7l C11-C30

JEH

The sample’s status is good.

FEACIRIL R4

Single cell batteries of B1~B5 B11~B14 are full charged after
one cycle;

FLHE HL B 1~B5 B11~B14 1 IRJE I HOR S 5

Single cell batteries of B6~B10 B15~B18 are full charged
after twenty-five cycles;

LT HYB6~B 10 B15~B18 25 A3 HAR A&
Rechargeable cells of C1~C5 are 50% charged after one
cycle;

A 7o B RO C1~C5 91 IR AEH 5 50% 7t BIR A 5

Rechargeable cells of C6~C10 are 50% charged after
twenty-five cycles;

1] 76 L LS C6~C 10 N 25 IR I 1 5 50% 78 AR A s
Rechargeabile cells of C11~C20 are full discharged after one
cycle;

AT 78 L C11~C20 9 1R G A 578 AT F R A«

Rechargeable cells of C21~C30 are full discharged after
twenty-five cycles;

A7 L LS C21~C 30 25 X A 4 58 4 TR B R A 5

ST 03-S017-1A Global Testing , Great Quality.




E47 15T A 9mS: S03A22120500U00901

Test Procedure:

1.Each battery type is subjected to tests T.1 to T.8. Tests T.1 to T.5 are conducted in sequence on the
same battery. Tests 6 and 8 are conducted using not otherwise tested batteries. Test T.7 may be
conducted using undamaged batteries previously used in Tests T.1 to T.5 for purposes of testing on
cycled batteries.

3R KR R AT TA BT8R . il SER T (AR I — 2L i LT TART5. i
IS T.OAT.8RAL R J3 Ah ik gaid Ay it o REG T.770] LLAE A S AU AE IR T A = T.5 A o (9 AR 43 A0 H gt
17, DAEMREAT PRI e L.

2.In order to quantify the mass loss, the following procedure is provided:

Mass loss(%)=(M1-M2)/M1x100

N T EMARESK, AT AR, FEHK(%)=(M1-M2)/M1%100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not
exceed the values in Table below, it is considered as "no mass loss".
oA s M1 2RI AT B I &, M2 RE 5 BV W RS U A B S RATF I EE, N T &1

Mass M of cell or battery Mass loss limit

P, U8 B R Tt Y o Joi 45 K MR A
M<1g 0.5%
1gsM<75g 0.2%
M>75g 0.1%

3. In test T.1 to T.4, batteries meet this requirement if there is no leakage, no venting, no disassembly,
no rupture and no fire and if the open circuit voltage of each test battery after testing is not less than
90% of its voltage immediately prior to this procedure.

FEMRKTAETAS, AU e BN Tl <. TMA. TR K, I HAEA R ke il
J BT i B AN /N T A AT X — IR B0 AT FL 1 90%

S 03-S017-1A Global Testing , Great Quality.
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Photos of Samples and Labels/¥: 58 i ZARiR
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Photos of Samples and Labels/¥: 58 i ZARiR
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38.3.4

Procedure / fili{ 5

H5E
Verdict

38.3.4.1

Test 1: Altitude simulation / fiR1: FHEEH

P

Test cells and batteries shall be stored at a pressure of
11.6kPa or less for at least six hour at ambient
temperature (20£5°C).

R HE I BB 7E IR BE N2025°C, KAE SR KT
11.6kpa [ EE I AFA D T-6 /N

P

Requirement / 523K :
1. Cells and batteries Mass loss limit: <0.2%.
FF i i B 95128 <0.2%

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

FE B0 Jo 6 o s AR 156 5 % H R 1990 %, e 22
SRANTE F T 56 4 T5056 HLHRY FEL RS AT RIS

3. No leakage, no venting, no disassembly, no rupture
and no fire.

FER RO R oA TR Lo E KIS
R

No leakage, no
venting, no
disassembly, no
rupture and no fire.
Tl TR o
. TERER PR TG K
MR

The data see table 1.

FIRH s IR

38.3.4.2

Test 2: Thermal test / iR 2: BERK

Test cells and batteries are to be stored for

TG H O WA S T

1. one temperature cycle: 72+2°C(6h) — -40+2°C (6h).
— RN N T242°C (6h) — -40£2°C (6h).

2. The maximum time interval between test temperature
extremes is 30 minutes.

TV B4 b K TR B B 1) 2 30mins
3. This procedure is to be repeated 10 times.
HE10 KTEIF.

4. after which all test cells and batteries are to be stored
for 24 hours at ambient temperature (20+5C).

TG R )G, P ke i AT B AE 2045 C ISR T 4
24 /NEF,

Requirements / ArifE 5K :

1. Cells and batteries Mass loss limit: <0.2%.

B 5 R 45 <0.2%

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

a8 5 T I AR 16 5T T 8% H LR 9 90 %, I 2
SRAVE T 78 478058 R A LS R R

3. No leakage, no venting, no disassembly, no rupture
and no fire.

RSN TEIR . TEHE . oA, R T KIS
AR

No leakage, no
venting, no
disassembly, no
rupture and no fire.
T LHR. o
N R IV e =P
MR

The data see table 1.

FR s AR

03-S017-1A
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38.3.4.3

Test 3: Vibration / WliX 3: #&3)

1. Cells and batteries are firmly secured to the platform
of the vibration machine.

P MR A [ 3 2 R e R B 5 (G i) b

2. The vibration :a sinusoidal waveform with a logarithmic
sweep between 7 Hz and 200 Hz and back to 7 Hz
traversed in 15 minutes.

PRENLAIESZ I, LL7HZ 812 200Hz, SR )G 7E/b [E]
FTHZ N—MEH, —MEFFLE5 8RR BT 1%
3. the logarithmic frequency sweep is as follows: from 7
Hz a peak acceleration of 1 gn is maintained until 18 Hz
is reached, The amplitude is then maintained at 0.8 mm
(1.6 mm total excursion) and the frequency increased
until a peak acceleration of 8 gn occurs (approximately
50Hz), A peak acceleration of 8 gn is then maintained
until the frequency is increased to 200 Hz.

XTEAARA T R 25T AR TR FE 1 gn B S5 KD B L B A3
N8 Wk, RIEHIRIEIRIFIED.8 =K (KHkF%1.6 =
KD H 0 A2 B B B K NIE Bk B8gn (B 450 7k
250 K FE R FF{E8gn ELESM A hn £1200 7
%%

4. This cycle repeated 12 times for a total of 3 hours for
each of three mutually perpendicular mounting position

of the cell. One of the directions of vibration must be
perpendicular to the terminal face.

PAYR A ) e o — AN 5 e e 0 3 B AR AR, RS
MEABARE BT AR 2 0, B T7 133 SN,
F£9 /NI S

Requirements / frifE K .

1. Cells and batteries Mass loss limit: <0.2%.

B 7 545 :<0.2%.

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

FE RS J5 T 6 F A L AMIG T 12056 /i T % L R 190 %, L 22
SRANIE T 58 47006 L FRY FEL R FRLVS o

3. No leakage, no venting, no disassembly, no rupture
and no fire.

FEG N TGN A TofA . R LT E KIS
IR

No leakage, no P
venting, no
disassembly, no
rupture and no fire.
LI TR T
PRIV e P
MW

The data see table 1.

IR E e LR

38.3.44

Test 4: Shock / iR 4: vhd5

03-S017-1A

Global Testing , Great Quality.
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Test cells and batteries shall be secured to the testing
machine by means of a rigid mount which will support all
mounting surfaces of each test battery. Each cell or
battery shall be subjected to a half-sine shock of peak
acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected
to a half-sine shock of peak acceleration of 50 gn and
pulse duration of 11 milliseconds.

TR0 EES R Ryt 8 T L R 1 U B ARG B A L, AT
PLSZ FEREAN I H b Y BT T o R A B SO Rt S P U AR
BIIE EE150 gn. kiR 16 ms 2 sz ik TPl . B
K HE O N P WA % 250 gn. JTk i) 1111 mis )2 1E 5% %
AT

P

Each battery shall be subjected to a half-sine shock of
peak acceleration depending on the mass of the battery.
The pulse duration shall be 6 milliseconds for small
batteries and 11 milliseconds for large batteries. The
formulas below are provided to calculate the appropriate
minimum peak accelerations.

BEAS LN 2 TE 523 ol 1 A (B0 3 S R /N T H

BB . /NS 6 ms K ] LA S K R S 11

msH KA TR] o KR 3 T T 2 QR T B33 1Y) f /N B

T

Batter Minimum peak Pulse
y acceleration duration

150 gn or result of
formula

Small Acceleration (gn)
batteri 6ms
os (100850)

mass *
Whichever is smaller
50 gn or result of formula
Acceleration (gn)

Large
batteri _ || 30000 11ms
es

mass *

Whichever is smaller

Each cell or battery is subjected to three shocks in the
positive direction and to three shocks in the negative
direction in each of three mutually perpendicular
mounting positions of the cell or battery for a total of 18
shocks.

BEA LB L AR = A3 B A9 IR 17 % AR 52 = I i
il A A3, R8I

03-S017-1A

Global Testing , Great Quality.
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Requirements / riEZE K : No leakage, no P
1. Cells and batteries Mass loss limit: <0.2%. vgntlng, no
) . disassembly, no
FE i 5 B 42k <0.2% rupture and no fire.
2. Open circuit voltage not less than 90%, The TIRW . THS. TR
requirement relgtlng to vol’_tage is not applicable to test My TEREZL L T2k
cells and batteries at full discharged states. g
(v} o
g A W AN > ,\\A_LA I 0, T
el U085 T B o S T A A TP IR AI90%,JE3E | e oo 1.
SRANE ] T 58 278058 FEL A RS AT L i o
) . 1IN s WA
3. No leakage, no venting, no disassembly, no rupture
and no fire.
FER NI EHE. ok R TG KIS
IR A
38.3.4.5  |Test 5: External Short Circuit / liR5 M4 P
1. The cell or battery to be tested shall be temperature P
stabilized so that its external case temperature reaches
57+4°C.
PREFFRIG IR TR TE A2 e fES7+4°C, LA FEsCs sl FL Vb A A1
T EIAFN57+4°C .
2. the cell or battery shall be subjected to a short circuit
condition with a total external resistance of less than 0.1
ohm at 57+4°C, This short circuit condition is continued
for at least one hour after the cell or battery external case
temperature has returned to 57+4°C.
FERE i IE U /N T0.1Q 15 FBH IR B 3R AT R, R i
RIAM R VK R 2|57 +4°C 2 J5 RFFFLERARAS 1 /NS RL
3. the cell or battery must be observed for a further six
hour for the test to be concluded.
X LGOS B L A T — 2P WL EZ6 AN/ A RE NS IR .
Requirements / frifE K : External temperature P
During the test and within six hours after test, the cells or not exceed 170°C
batteries. AR EANEIE170°C
FEMRILFE P BL I 2 J56 NN N, HES Bl FE A No disassembly, no
1. External temperature not exceed 170°C. rupture and no fire.
SPRIIEART0TC Ttk TRARMTA
. . KGR
2. No disassembly, no rupture and no fire. The dat table 1
e data see table 1.
FEM N TR . BRI E KBLR KA . o
" - ; IR H 0 021
38.3.4.6 Test 6: Impact / Crush / Jli®6: i / F/E P
Impact (applicable to cylindrical cells not less than 18mm N/A
in diameter).
iy CGEATHAANT18 2K ETEEE) .
ST 03-S017-1A Global Testing , Great Quality.
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1. This test sample cell or component cell is to be placed N/A
on a flat smooth surface.

IR i FH A H S BT A FS TR — AP 3G I P T
I
2. A 15.8mmz0.1mm diameter bar is to be placed across

the center of the sample, A 9.1kg+0.1kg mass is to be
dropped from a height of 61+2.5cm onto the sample.

¥ — BAEN15.8mm0. 1 mm AN AR R I Hajth R E TS

¥ — & ~9.1kg+0. 1kg Ik N6 1+2.5cm 1 i FE 7% [ 1
Ml o

3. The test sample is to be impacted with its longitudinal
axis parallel to the flat surface and perpendicular to the

longitudinal axis of the 15.8mmz+0.1mm diameter curved
surface lying across the centre of the test sample. Each

sample is to be subjected to only a single impact.

Bz it (A, VRN 5 P3H 1) 3R 14T IF S BUSER
FER OB EAR15.8mm0. 1mmE th R A HERE . F—

e R —ikdid.

Requirements / frifE K : N/A

1. Test cells or component cells external temperature not
exceed 170°C.

PO BT P S 1 i e 4 TR S I AN B I 170°C

2. No disassembly and no fire within six hours of this

test.
REREE R G6 NI Z W, BOGEAEMIGEE KR KA
Crush (applicable to prismatic, pouch, coin/button cells P

and cylindrical cells less than 18mm in diameter).
PeE GEHTHAE . 8856, Gl /A d s e s T
18 KM BEMIZHL) .

03-S017-1A Global Testing , Great Quality.
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1. A cell or component cell is to be crushed between two
flat surfaces. The crushing is to be gradual with a speed
of approximately 1.5 cm/s at the first point of contact.
The crushing is to be continued until the first of the three
options below is reached.

W H S B TT A AR AT I (5 s, B5 6 0 B iZ
Frelidhty, BEBEHIMLL N =FiEie —:

(a) The applied force reaches 13 kN + 0.78 kN.

N 7115313 F4-+0.78 T4

(b) The voltage of the cell drops by at least 100 mV.
HELAES R R L T FE 2222100 Z=AR .

(c) The cell is deformed by 50% or more of its original
thickness.

RS AR T IA S5 46 R FE 1150% P L.

2. A prismatic or pouch cell shall be crushed by applying

the force to the widest side. A button/coin cell shall be
crushed by applying the force on its flat surfaces.

For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

TR T B AR 25 RS R A e B 1) — Tt s o LT/l T 7 Ha v
S A P-4 SR T o A T RS N G\l L T 1)

The applied force
reaches 13 kN £ 0.78
kN.

W F1IE#13 T4
+0.78 T4,

P

Requirements / frifE 3K :

1. Test cells or component cells external temperature not
exceed 170°C.

A 7 P LS ) e v o T B2 S AN 170°C

2. No disassembly and no fire within six hours of this
test.

WIREEARE6 NI 2N, BITEARARRTCE K I G R A .

External temperature
not exceed 170°C

AR AN TE170°C
No disassembly, no
rupture and no fire.
TofAR . ORI G E
KRR

The data see table 2.
IR s WA&2.

38.3.4.7

Test 7: Overcharge / #Ii& 7: TR HE

03-S017-1A
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1. The charge current shall be twice the manufacturer’s
recommended maximum continuous charge current.

DA2 5 il a7 1) i KRR 25 78 F LRGSR A 8

2. The minimum voltage of the test shall be as follows:

R STIURR% S AN VRS

a) When the manufacturer's recommended charge
voltage is not more than 18V, the minimum voltage of the

test shall be the lesser of two times the maximum charge
voltage of the battery or 22V.

W) AR 7T F R S AN 18V, AT A 7S
L SR ) SXhR A fie KT FRL AR S O T 1 B 22V 22 T
BN

b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of the
test shall be 1.2 times the maximum charge voltage.

U R SRR ) 7 R I 18V, AN B/ e L
HE L] S bR E e KT8 LR IR1.2 16

3. Tests are to be conducted at ambient temperature
20+5°C, The duration of the test shall be 24 hours.

205 CHIMETIRE T, WIGFFLE24 /i,

The voltage of the test
is 8.4V, and the current
is 2000mA. / iR H &
N8.4V, i N
2000mA.

P

Requirements / hrifEZEK
No disassembly and no fire within seven days of this test.

IR FE AR RIE Th ARIR S 7 RN, RITCMARAN T K I
FRAE

No disassembly and no
fire
TR T KR K
.

The data see table 2.

IR E e LR 2 o

38.3.4.8

Test 8: Forced discharge / ] 8: 5& i H

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

205 CHIMEIRE R, A EERE12VII B R IR
AT SRR, B IR SR AR A BN B TR RN
Gl R i=bred: 0b =N N R T

The specified discharge current is to be obtained by
connecting a resistive load of the appropriate size and
rating in series with the test cell. Each cell shall be forced
discharged for a time interval (in hours) equal to its rated
capacity divided by the initial test current (in ampere).

TR PR JCHE PRI L AR IR I RSB 0 153 K/ T
R SRAG A HEAS B IR BRI ] NI N EIGE
HRERUAIEHRR (28 .

Requirements / frifE B3R .
No disassembly and no fire within seven days of this test.

ISR RIS Th IR 57 RN, TG AR AN oA K I
FRAE

No disassembly and no
fire.

TRAARTNTCE KIS .
The data see table 2.

A W22,

03-S017-1A
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Table 2: T6-T8/3&2. A% 6-AK:8

Test 6:-4mpaet/ Crush Test 7: Overcharge Test 8: Forced discharge
[ A6 /5 s [ R7 e 1 A8: B
Sample | OCVprior | Temp. (C)/| Sample No./ | OCV priorto | Sample No. / ¥ | OCV prior to test
No. / ki | totest/ il | iz (1C) Fedgs | test/ Wil E i /RIS LR (V)
gig | WATHE JE(V)
(V)
C1 3.809 21.6 B11 4.162 C11 3.315
Cc2 3.812 213 B12 4.162 C12 3.306
C3 3.805 21.6 B13 4.161 C13 3.315
C4 3.821 21.2 B14 4.163 C14 3.295
C5 3.813 21.5 B15 4.163 C15 3.308
C6 3.811 213 B16 4.162 C16 3.297
Cc7 3.815 21.2 B17 4.161 Cc17 3.311
C8 3.814 21.5 B18 4.162 C18 3.302
C9 3.809 214 - - C19 3.310
C10 3.816 213 - - C20 3.295
- - - - - C21 3.316
- - - - - Cc22 3.322
- - - - - C23 3.301
- - - - - C24 3.314
- - - - - C25 3.278
- - - - - C26 3.298
- - - - - c27 3.305
- - - - - C28 3.294
- - - - - C29 3.301
- — - - - C30 3.312
Y -

--- End of Report ---
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Declaration

1. AR TEHEE N R N A I R4 TR
The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
2. X IR A AW N TR 2 FER TR A AR G B A SR Y
Objections to the test report must be submitted to ESTL within 15 days.
3. REARE =B FE, A= 6 AR
Nobody is allowed to photocopy or partly photocopy this test report without written permission of
ESTL.
4. P LN SR i S BERE, R ORUE F AR A4 FURE i LS GS F SR AR R, 5 A A I S AL AN AR FEAE
AR 5T4E

The client should provide samples and relevant data, at the same time, they should guarantee the
consistence of the product’s name the declared, the samples they provided and the goods to be

transported. Otherwise we will not bear any relevant responsibilities.
5. AR A AR R FE i 7 57
The test report is valid for the tested samples only.
6. AT AR 17 L A N BT (1R D A2 D AR AR AN Sk G I AT A9 A R I BT AT DA AR 3%

ESTL'’s liability under no circumstance will exceed the testing fee received from applicant for test

conducted hereof this testing report.
7. AR R EOERL
The test report is invalid if altered.
8. AR LA RNT Rk TR E” B “AT” R
This report is invalid without the company's "Special seal for Test Report" or "official seal".
9. AR A ARG CMAB BN ENRE, ARAHSUEMAER, A8 m] AR I 51 A BT ] XU A
£

pal

S

This report is not stamped with CMA qualification certification mark, which does not have the
function of social proof, and the Company does not assume any risks and legal liabilities caused by
this.



