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CLIENT: Changzhou Lithium Batteries Ltd.
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Name of samples: Primary Coin Lithium Manganese
Dioxide Battery
B i A2 - — SR

Type/Model:
RS 1k CR2032
3,0V 230mAh

Color: Silver

R AR

Physical shape:Button
FEaEAR: A0

Commissioned by: Changzhou Lithium Batteries Ltd.
ZEFRIRAL: AL F AT R A A

Commissioner address:No.35, Taihu West Road,
New North District, Changzhou, Jiangsu, PRC

FHE AL VT 9548 M R AL X ORI P % 35
=)

Manufacturer: Changzhou Lithium Batteries Ltd.
A M AT PR A ]

Manufacturer address:No.35, Taihu West Road,
New North District, Changzhou, Jiangsu, PRC
)3 P ks Hp VTR AR N TR AL X ORI P % 35 5

Factory: Changzhou Lithium Batteries Ltd.
AP N LR A PR A A

Factory address: No0.35, Taihu West Road, New
North District, Changzhou, Jiangsu, PRC
Az HhE v L IR A E M TG ORI % 35 5

Classification of test: Commission Test
RS ZSHE 3%

Quantity of sample: 40 cells
FEMBE: 40 NS

Tested according to:
K br #E © ST/SG/AC.10/11/Rev.7/Amend.1/Section
38.3

Sample identification:
FEARIRF 5 cl#t~c40#

Receiving date:
B . 2022-12-16

Means of receiving: Submitted
by commissioner

AT RATHALERE

Completing date:
SERCHWI: 2023-01-07

Test item: 7 items
MARTTH . 7 T

Test conclusion:
Fr 5 14 -

The Primary Coin Lithium Manganese Dioxide Batteries submitted by Changzhou Lithium Batteries Ltd.
are tested according to Section 38.3 of the Seventh revised edition Amendment 1 of the Manual of Tests and
Criteria (ST/SG/AC.10/11/Rev.7/Amend.1/Section 38.3). The test items are full items. The test results comply

with the relevant requirements of the standard.
F P A 38 FL T A R 2 WA R - — 5

S " 3-01-07
N—
Title: Manager
e NHR S5« 23
Approved by: Huang Kun Reviewed by:  Zhang Siyao Tested by: Liu Zhen
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FEAROL R4

The sample’s status is good

Description and illustration of the sample:
B U B S filid

Cell Dimensions/HLits s @20mm*3,2mm
Aggregate Lithium content of each cell/ #./>H1:t5 4 5 & 0,068g

Test item Sample No. State Remark
56T H FE i 5 R i
in undischarged states
cl#~c10# AR A -
T.1~-T.5 - -
c11#~co0# | N fully discharged states i
FTEABUEIRES
in undischarged states
C21#~Cc25# KRS -
T.6 in fully discharged states
C26#~c30# S A PR A -
in fully discharged states

Description of the sampling procedure:

HORERE 7 (KL B

Description of the deviation from the standard, if any:
IR EE RATT S PR T 15 B

Remarks:

ik

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

AR DUE SARE N

LTC-R-4279-UN38.3-B1
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Photos of Samples and Labels/# & BB F ZiniR

Cell/#:ts (CR2032 3,0V 230mAh)
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Photos of Samples and Labels/# & BB F EiniR

Cell/#:ts (CR2032 3,0V 230mAh)
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Photos of Samples and Labels/# & BB F EiniR

Cell/#:ts (CR2032 3,0V 230mAh)
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Photos of Samples and Labels/# & BB F EiniR

Cell/#:ts (CR2032 3,0V 230mAh)
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38.3.4 Procedure/ iR B
Test T.1: Altitude simulation/{A% T.1: HEHE
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least
six hours at ambient temperature (20+5°C)/ ¥ H A AR IR EE N 2045°C, KK
JEJINAKT 11,6kpa (UFREE I AE AT 6 A4S /Ni
Requirement/kr i 5K : H oS CLH-c208
. . e samples cl#~c :
1 Cells and batteries Mass loss limit: <0,2% /#¥ 55 & P .
§<0 2% No leakage, no venting,
38.3.4.1 SO no disassembly, no
2 Open circuit voltage not less than 90%, The | rypture and no fire/4i =
requirement relating to voltage is not applicable to test 3 ClH#~C20#IRE L : T
c\ells‘and batteries at full dlschte\rgei states. B, EHS. T
P AR I8 J5 T  H RAMIR T USSR T B R 90 %, | ik - e mh 24 bl J% T 25 K
SR AE T 58 A I P A L %
3 No leakage, no venting, no disassembly, no rupture | The data is shown in
and no fire #fah CRETD NI, THES. WA | Taple 1% 0.3 1
TR UL R T K IR AR A
Test T.2: Thermal test/iA%: T.2: HERK
Test cells and batteries are to be stored for/ Bt A7 fit 2% A 40 F -
1 For small cells and batteries: one temperature cycle: 72+2°C(6h) —-40+2°C(6h)
I /N RS . — IR BEE Ay 72+2°C(6h) —-40+2°C(6h)
For large cells and batteries: one temperature cycle: 72+2°C(12h) —-40+2°C(12h)
[T RS BRIt . — IR FEE IR Ay 7242 °C (12h) —-40+2°C (12h)
2 The maximum time interval between test temperature extremes is 30 minutes/iz
£ # 48i f K [] B IS ] /9 30min
3 This procedure is to be repeated 10 times/E & 10 Xk
4 after which all test cells and batteries are to be stored for 24 hours at ambient
38340 |temperature (20+5C)MRI4IAUS, HLLAE 20£5°CIA2AF T i E 24 M

Requirements/frifE £ 3K

1 Cells and batteries Mass loss limit: <0,2% /¥ /5 &
#14:<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.

P i 6 i T B L I AN T 6 AT T % U ) 90 % ,
UG BERANTE FH T 58 A T8050 HL IR R T R RELES

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

FEED Gt MBI, TEHER . il TR LKk
THE RIGI R

The samples c1#~c20# :
No leakage, no venting,
no disassembly, no
rupture and no fire/%=
N cl#~c20#IIFE R : T
Wl . CHEA . W
. TR K& TE K
MR

The data is shown in
Table 1./%#5 W% 1

LTC-R-4279-UN38.3-B1
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38.3.4.3

Test T.3: Vibration/i&%: T.3: #&zh

1 Cells and batteries are firmly secured to the platform of the vibration machine /H,
ASHTEL I AR [ M 2 AR R B & (B b

2 The vibration: a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/#Rz LLIE5Z B, L 7HZ 140
£ 200Hz, SRJGLER AR THZ —MER, —DMERFFS: 15 708 R Eoi#e 4%
3 For cells and small batteries: from 7 Hz a peak acceleration of 1gn is maintained
until 18Hz is reached. The amplitude is then maintained at 0,8mm (1,6mm total
excursion) and the frequency increased until a peak acceleration of 8g, occurs
(approximately 50Hz). A peak acceleration of 8g, is then maintained until the
frequency is increased to 200Hz. / Xf T HUSFI N HLh: A 7THZ JF4G, DL 1g, ()04
IR RIFAAL, BHFAF] 18Hz. ARG RHRIERFFE 0,8mm (S 1,6mm)

I HARIE I E B I 89, MU INEE (K% 50HZ) . SR/ TRFF 8gn HIUEAE hiiE
B, BRGNS 200Hz.

For large batteries: from 7Hz a peak acceleration of 1g, is maintained until 18Hz is
reached. The amplitude is then maintained at 0,8mm (1,6mm total excursion) and
the frequency increased until a peak acceleration of 2g, occurs (approximately
25Hz). A peak acceleration of 2g, is then maintained until the frequency is
increased to 200Hz. / X T KA HM: M 7Hz JFih, DL 1gn BOUEEAE I AR BFAS
B, EFLF 18Hz. RERIRIERFEE 0,8mm (W 1,6mm) Jf HIMS N n g
I 29, FIEE IR (K2 25Hz) o A IREF 29, UEE IS, H 21420
%] 200Hz.

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. /LR 5 I rh — N5 ) 06 22 T BLRE Sl A
P, XA S A A EAR LA TT ) EAEFR 12 IR, BT 3 AN, 359/
i

Requirements/frifE £ 3K

1 Cells and batteries Mass loss limit: <0,2% /£ & & The samples c1#~c20# -

1%:<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 a5 J5 T B8 e R AMIS TR S0 BT T % LR 1) 90 %,
WGBSR ANTE FH T 58 4T85 HL TR HL R FELES

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

Fed CRED M. JTCHFR. k. TR Bl
T KR IRKAE

No leakage, no venting,
no disassembly, no
rupture and no fire/Z%w5
N cl#~C20#HIFE N : T
Wl . CHEA . G
. TR & K
MW

The data is shown in
Table 1./%#5 W% 1

LTC-R-4279-UN38.3-B1
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38.3.4.4

Test T.4: Shock/Test T.4: phi

1 Test cells and batteries shall be secured to the testing machine/ LA [ {46 42 [
SE AT AR LRSI L LR ot ) A SRR D
2 Each cell shall be subjected to a half-sine shock of peak acceleration of 150 g,
and pulse duration of 6 milliseconds. Large cells may be subjected to a half-sine
shock of peak acceleration of 50 g,, and pulse duration of 11 milliseconds. / 44
S LAEME Y 1509, M IESZ I FEf o, kb 4rs: 6 280, KRAHIEE 2 i
KIESE 500, Ak RS (8] 11 220 i) IR 5% it o
Small batteries shall be subjected to a half-sine shock of peak acceleration of 150
100850
mass
milliseconds, large batteries shall be subjected to a half-sine of peak acceleration
30000
mass

On (or Acceleration(g,)= ( J which is smaller) and pulse duration of 6

of 50 g, (or Acceleration(g,)= ( j , Which is smaller) and pulse duration of

11 milliseconds/xH 45 Bty LG 150g, (8415 (10085‘)] SR EUMED) [ TE
mass

SLEUINEE B, Bk i s 6 =AY, KA 2 K KInEE 509, (B

(30000] M R SR ] 11 280 [ IE s
mass

3 Each cell or battery shall be 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 or battery for a total of 18 shocks/4EA™ H i 5% FH it 21
ZRAE AN HAREE B f I 22 387 A IE T IR 2 = iRkl , BB (R IR TT M 452 =1k
ek, S IRZRZ 18 kb

Requirementslﬁ‘(ﬁ%“&ﬂ?: The samp|es cl#~c20# -
1 Cells and batteries Mass loss limit: <0,2% /il & | acceleration= 150g,
15<0,2%
2 Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test no disassembly, no
cells and batteries at full discharged states. rupture and no fir,e/%%
FE 585 T B O LA T B BT B R B 90 % , | S5y c14t~co0m R o
WGBSR ANTE FH T 58 478050 HL IR H R FELES .

m& [EF —
3 No leakage, no venting, no disassembly, no rupture {3 = 1509,

No leakage, no venting,

and no fire TR LHA . THR
Fefh CHEMD) REIRTR . BHR . k. TR | . BHR UL LE K
TE KGRI R A m%

The data is shown in
Table 1./%#E W% 1

LTC-R-4279-UN38.3-B1
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Test T.5: External Short Circuit/ iR T.5 #8505

1 The cell or battery to be tested shall be heated for a period of time necessary to
reach a homogeneous stabilized temperature 574 °C/Jji#% Bt ol HE RS T B3R
JERSEAE 57+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, or in the case of the large batteries, has decreased by half
of the maximum temperature increase observed during the test and remains below
that value. /H4#FF i IE G /NT 0,1Q B FLFH A1 BR HEAT AT B, 4 b AR A0 T P Pk
3| 57+4°C 2 G RFFRHOIRES L/ L by XTI, AR et B B A 22 e e il

38.3.4.5 1EE/J*¥E¢¥%%%O P
3 The cell or battery must be observed for a further six hours for the test to be
concluded,

I30F R RS B R 6 T — 2D WL 5 6 S /NI A RE T S iR
Requirements/fzifl: 22K The samples c1#~c20#

During the test and within six hours after test ,the no  disassembl no
cells or batteries v,

. . . et e ire/4m 5N
IR 6 /NI G R rupture and no fire/%m =
RIS AR LA 5 6 AN/, FE E B R i C1H-C208 It FE B« T AR

1. External temperature not exceed 170°C Ry TR G T K
SRR AN 170°C %

2. No disassembly, no rupture and no fire. The data is shown in
TeffR . TEWERMTE KNG R . Table 1./%# )3 1

LTC-R-4279-UN38.3-B1
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38.3.4.6

Test T.6: Impact / Crush / &% T.6: E&H/FE

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
i GEMHTERANT 18 ZK M B IY /i)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
FEIRGGAE i FH ) FESO BB ) RS TR E — SP3BT Y- 1o |

2 A 15,8 mm diameter bar is to be placed across the centre of the sample, A 9,1kg
mass is to be dropped from a height of 61+2,5cm onto the sample./—E &N
15,8mm AR B F Al s rh R RCE S, KB 9,1kg IR M 61£2,5cm
P e B 8 ) B

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 15,8 mm £ 0,1mm
diameter curved surface lying across the centre of the test sample. Each sample is
to be subjected to only a single impact./ #5323 & e, AR 57 H 1 R 17
T SRR D EAE 15,840,1 Z KB MR NAMEE. & MlHERAL
T

Requirements/tiHEE K ;

1 Cells external temperature not exceed 170°C.H:ts
B HL YU PR v 3 TR B AN T 170°C

2 No disassembly, no fire within six hours of this test
WG 6 AN Z P, HRS A A H it 7 AR
AT KGR

N/A

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18mm in diameter)
[ $5 s G TReME. AR4% . B /40 it Al B/ T 18 =K I [ A B HEit)

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. / Kf it T FELMMLTBCE PRSP T Z [V BE I, ¢ D BEIZRH R, 1256
—ANE AR B RN 1,6 BUORMED . BYRFREEEEAT, EEIHILLL R =Ml

(a) The applied force reaches 13 kN + 0,78 kN. / Jifi in ft) /732 5] 13kN+0,78kN

(b) The voltage of the cell drops by at least 100 mV,/ it [ B T B& % 2 100 224k
(c) The cell is deformed by 50% or more of its original thickness./H, #1458 JE ik 5 45
JEE 1) 50% L I

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. /454 % Bl Fpts 8 M de B PR — [t s o 211/ T3 702 L 92 A G
SPIERE  o [BIAT T NN GN 2 7 1 i s

Requirements/brifEZ K The samples c21#~c30#:

1 Cells external temperature not exceed 170°C.Hi:s | no disassembly and no
BRI P B v 3R T IRLE AN I 170°C fire/ 45 N c21#~c30#
2 No disassembly, no fire within six hours of this test | Ffah: Jofk. JoHE kI
RILE AT 6 N2, SRR LRGN LR | 5

o T The data is shown in
IRRIER KRR Table 2448 2

LTC-R-4279-UN38.3-B1
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38.3.4.7

Test T.7: Overcharge/iR% T.7: T EFRH

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/A 2 % il it | HEFF 1 fe R HF 25 78 F FRL G il 78 L
2 The minimum voltage of the test shall be as follows/ A< iR 46 £ /]y # K WL R 3

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/ i1 %) FHFER
A EAEL 18V, A iR/ 7 RN
R R fix K 78 B R A B e 22V 2 TR
&

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/
WER ) A R R 18V, AR/ A
LS ) SR8 i K 7 FE LR A 1,2 e

3 Tests are to be conducted at ambient temperature
20+5°C, The duration of the test shall be 24
hours/205°C (3RS EE T, IR HFEE 24 /N .

Requirements/Fruk 5K :

No disassembly and no fire within seven days of this
test —
RIS AR AR S 7 RN, BRI E
KR KA .

N/A

38.3.4.8

Test T.8: Forced discharge/iR 5 T.8: &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,

20+5°C IBHIRIE T, KB U SEAE 12V I BB IE B TR Os, B ER
HLRFR AL RS AT AR FRR I ] 8 E B e RO AL »

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)

€ 0 AL i o B IR B B 5 I /N AT 5 (R SRBORIRAS AR L
)55 i RO TB) /N D9 A BB DA AR FB i (&e385) o

Requirements/Fr#E ZR The samples c31#~c40#:

No disassembly and no fire within seven days of this | For voltage data before

test test, see table 3. / i3 A

RIGPER R ARG 7 R, BEMGMEE | BERRS

KILG KA No disassembly and no
fire /| k. £HEH KR

LTC-R-4279-UN38.3-B1
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Tablel: T1~T5/5 1. X% 1~5e 5

Test T.5:
e . . . . External
Mass ocv Test T.1: Altitude simulation/ Test T.2: Thermal test/ Test T.3: Vibration/ Test T.4: Shock/ sh

Sample | priorto | prior to R T.1: FREA R T.2: PR R T.3: 33 R T.4: ¥l _short

No. test /X | test /i Circuit/ R

FERS | RATRER | RATRE T.5 S e

©) ) Mass OCV Retention Mass OCV Retention Mass OCV Retention Mass OCYV Retention Temp. (°C)
Loss(%) Ratio(%) Loss(%) Ratio(%) Loss(%) Ratio(%) Loss(%) Ratio(%) : ' .

E ) | HUEMRE (%) | FESIK) | HUERE L) | FETK) | HIERML®%) | FREK®%) | BEREL®) | RE O
cl# 2,948 3,309 0,000 100,00 0,101 99,79 0,000 99,97 0,000 100,00 60,1
C2# 2,949 3,310 0,000 100,00 0,067 99,85 0,000 99,94 0,000 100,00 59,6
c3# 2,970 3,307 0,000 100,00 0,033 99,91 0,000 99,97 0,000 100,00 59,8
cat 2,974 3,305 0,000 100,00 0,067 99,88 0,000 99,97 0,000 100,00 59,9
co# 2,970 3,302 0,000 100,00 0,033 99,88 0,000 99,97 0,000 100,00 60,0
co6# 2,966 3,311 0,000 100,00 0,067 99,91 0,000 99,94 0,000 100,00 59,5
CT# 2,930 3,313 0,000 100,00 0,102 99,88 0,000 99,94 0,000 100,00 59,6
c8# 2,993 3,308 0,000 100,00 0,066 99,88 0,000 99,97 0,000 100,00 59,7
co# 2,924 3,307 0,000 100,00 0,068 99,91 0,000 99,94 0,000 100,00 60,1
clo# 2,927 3,313 0,000 100,00 0,034 99,85 0,000 99,94 0,000 100,00 59,3
cli# 2,954 — 0,000 — 0,033 — 0,000 — 0,000 — 59,1
cl2# 2,967 — 0,000 — 0,033 — 0,000 — 0,000 — 59,3
cl3# 2,971 — 0,000 — 0,033 — 0,000 — 0,000 — 58,9
cla# 2,928 — 0,000 — 0,068 — 0,000 — 0,000 — 59,3
cl5# 2,950 — 0,000 — 0,033 — 0,000 — 0,000 — 59,8
cl6# 2,940 — 0,000 — 0,068 — 0,000 — 0,000 — 60,0
cl7# 2,980 — 0,000 — 0,033 — 0,000 — 0,000 — 59,6
cl8# 2,932 — 0,000 — 0,068 — 0,000 — 0,000 — 59,7
clo# 2,977 — 0,000 — 0,033 — 0,000 — 0,000 — 59,2
c20# 2,984 — 0,000 — 0,067 — 0,000 — 0,000 — 58,8

LTC-R-4279-UN38.3-B1
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Table2: Crush | & 2:%f &

Sag‘:%ego' c21# C22H c23# C24# C25# Cc26# C27H 28 C20H Cc30#
Test T.6: .
Crush | g | OCVpriortotest/ | 4414 3,310 3,307 3,314 3,286 2543 2,589 2,574 2,551 2,583
. RIETHEE (V)
T.6:5 %
Temp. (C) 23,7 23,5 23,5 23,6 23,7 23,4 23,5 23,6 23,5 23,5
Table 3: Forced discharge / % 3. 5 il H
Test T.8: Sample No. c31# c324 c33# c34# c354 c36# c37# c38# c39# ca0#
Forced FEdh s
discharge / OCV brior to test
RP T.8: v priorfotest |5 55 2,586 2,609 2,610 2,554 2,564 2,570 2,563 2,590 2,523

Pages

LTC-R-4279-UN38.3-B1
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= 50
Important

I e iR DAZIE & o
The test report is invalid without the seal of CVC.

2. REKRRAEEBHFEIE, AR H AR
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. ARG AAEN . AR N KA N2 44 TE R
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. ARG IRETCRL
The test report is invalid if altered,

5. XPARlAR A A, BT IR 22 R R P Al A R H
Objections to the test report must be submitted to CVC within 15
days.

6. AR A DO E ARG A7 5T
The test report is valid for the tested samples only.

7. HERAC IR R HEEA R, PR, PRl
“NIAFR G .

As for the Verdict, “-” means “no need for judgement”, “P” means
“‘pass” , “F” means “fail” and “N/A” means “not applicable”.

S IR LA OUA BFEERT, e IBATTIG A GEFI . 2 At 2 S o w
The test data and test results given in this test report should only be used for purposes of scientific
research, teaching and internal quality control when the CMA symbol is not presented.

bk JURETMHREEHOT R ERE 3
JTAART NI XG4 179 5 Fen B 2 D # Gl o5

Lab Address: No.3, Tiantai 1st Road, Kaitai Avenue, Science City, Guangzhou, Guangdong, China.

Testing Location: Building D, BASIGO INTELLIGENT, No.179, Guangpu East Road, Huangpu District,
Guangzhou, P. R. China.

H i%(Tel): 020 32293888 IR 4wt (Post Code): 510663

f&  F(FAX): 020 32293889 E-mail: office@cvc.org.cn

http://www.cvc.org.cn
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