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Applicant information
I3 B3k

Name of samples: Rechargeable Li-ion Battery

(EITEAY S BT Al

Type/ Model:

6L % L18D4PF0 15.36V 2964mAh/45Wh (TYP)  2865mAh/44Wh (MIN)

Lithium content:: —

P

Trade mark: —

FIAR

Commission by: Sunwoda Electronic Co., Ltd.

TR JR A LT A AT PR ]

Commissioner address: | Floor 1,A,B,D District of Floor 2 and Floor 3 to 9 of Comprehensive

G L Building, No.2 Yihe Road, Shilong Community, Shiyan Street, Bao'an
District, Shenzhen City, Guangdong Province, P.R. China
R RN % X S BB A AL XU 2 5 2R SRR bk L 2HEA-BIX
2HEDIX 3-9%

Factory: Sunwoda Electronic Co., Ltd. Sixth Branch

) iR HESE 5 A A7 BR A B 25 78 73 A

Factory address: Northeast of Intersection of Keyu Road and Tongguan Road, Gongming

AEPET AL Street, Guangming New District, Shenzhen City, Guangdong Province, P.R.
China
AR R YN TG HETX 2 B ERE R S DK TE S AR AR e

Appearance: Black

FE AU B

Sample status: Good

FEARES TEhf

Package of goods: Carton

FEmAMELEE Wi

Quantity of sample:

BE R L 4lpes

Sample identification: bl#~bl6#

= AN AVS e cl#~c25#

Receiving date:

BERE FL 2018-07-09

Completing date:

P87 s H 30 2018-07-25

Conclusion/Z5i8

The submitted samples comply with the requirements of UNITED
The Sixth Revised Edition Of The Recommendations On The Transport Of
Of Test And Criteria(ST/SG/AC.10/11/Rev.6 Section 38.3)

FEMFFEEEE CGT B sk d il s RS MbrdEFM) BB
Seal/f: 5%
Date of issue: 20

Approved : /é_ é Reviewed W Tested
y 2 \=2
A 7/’% % W - T »%2 Efﬂ P
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Test ConclusionJll i 4516
No. Name of test Test result Conclusion | Remarks
\ ‘ Lo |
| I E 42K k2 ARIsE
Altitude
1 simulation See Appendix 1 P
i S AR
Thermal test
2 i i See Appendix 2 P
R
Vibration
3 B See Appendix 3 P
iz .
The submitted samples
comply with the
requirements of
Shock UNITED NATIONS
4 . Section 38.3 Of The Sixth | See Appendix 4 P
M Revised Edition Of The
Recommendations On
The Transport Of
External Dangerous Goods,
Short-circuit Manual Of Test And .
° o Criteria(ST/SG/AC.10/11/ | S€€ Appendix5 P
AN % Rev.6 Section 38.3)
P ECE E T Bk
i/ liafe Al G I il
Crush FRAEFAEY S/ BITRCGE See Appendix 6 b
6
Impact
) See Appendix 6 N/A
i
Overcharge
7 i See Appendix 7 P
TERH
Forced discharge
8 ) See Appendix 8 P
55F i) T FE
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Photos of samples and markings

RSN

Battery (L18D4PFO0 15.36V 2964mAh/45Wh (TYP) 2865mAh/44Wh (MIN)

CAUTION: Replace with same type only.
Use of another battery may present a fire or explosion

Lenovo Is trademark of Lenovo, used under license. PLEASE REFER TO USER MANUAL OR FOLLOW LOCAL
Lenovo R B/ M ML ALORAG, IRBIFTIIEM. ORDINANCES AND/OR REGULATIONS FOR DISPOSAL
Model Name &% /8131 L18D4PFO AR AT S AT RANI AN, SoRRENL RN,  R-41067508
4ICP4I41/110 SR SIS MR WA R, B IR RN, www.bis.gov.in
15.36V === Typical capacity 2064mAh/45Wh, Rated capacity 2865mAh/44Wh EU contact: Lenovo (Slovakia), Landererova 12, 811 09 Bratislava, Slovakia
SERE: 2865mAh  FEl MBIELEE (imited charging voltage): 17.6V
For use with Lenovo personal computer EIZE Date: 20190326 (]

- Z
SURRS: REESQTFRHAMLE @A} BSSB10S73500W1S293T01E0
Manufactured by Sunwoda Electronic Co., Lid.

Rochargeable Li-ion Batiory/ 8 7t IS 16046/EC 62133 i
Lenovo Made in China BI#8: BiE @ ( € @:::rm . v

Recharpoatie U on Batiery W 7 @00 IS 160461EC 62133
Made n Chirm S0 R TS 22172548
cAUTON: - Ao oy e | T bt -
Use of mnoher bamery may prosart  fre or explosion
under Sosres. PLEASE REFER TO USER MANUAL OR FOLLOW LOCAL
Lo RENRRM RS ENBE. GRS ARM. ORDINANCES AND'OR REGULATIONS FOR DISPOSAL
Model Narme 2 & /590 . L1804PF0 AABIAR SonuREnERATNES.  R-41067508
S NN, werebis. gov in
16,36V == Typical capacity
nzse

; Date 20190326 o
Y BSSB10STIS00W1S293T0\ED
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Photos of samples and markings
FE il Mbn IR I
Cell (CA4041 2865mAh 11.0Wh)
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Appendix 1
piE 1
Tﬁ?%';;rgs Altitude simulation
‘{\ ‘[/ J\ e He M|
fei AR
1.1 Test procedure
Mt B
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hours at
ambient temperature (20£5C).
TS R T VB AE RN BER S (2045 °C) T, ABAEAE/ N T35 T 11.6kPaff s /) T /b 78/
1.2 Sample status
TR
b1# ~ b4#, at first cycle in fully charged states;
b1# ~ ba#, fE55—MEM BT,
b5# ~ b8#, after 50 cycles ending in fully charged states;
b5# ~ b8#, 7E5 LT MEHE 2 FHL:
1.3 Rgsult
ML R
Sample No. Mass loss Residual Test
FE LR Before Testillif fij After Testill i J5 FRESR ocv . rgsult
(M<1g: 05% ﬂj:ﬁljé% EEJ:E Uﬂ”ﬁﬁéﬂ
(=290%)
Mass Voltage Mass Voltage 19sM=<75g: 0.2%
FEMTEE | JFBRAIE | FRAAIRGD) | FFERRUE | o7sg0.199)
(9 V) V)
bl# 177.13 17.284 177.12 17.275 0.006 99.95 0]
b2# 176.91 17.314 176.90 17.305 0.006 99.95 @)
b3# 176.60 17.268 176.55 17.256 0.028 99.93 @)
ba# 176.12 17.288 176.08 17.278 0.023 99.94 @)
b5# 176.73 17.281 176.72 17.270 0.006 99.94 0]
b6# 176.28 17.295 176.25 17.284 0.017 99.94 (0]
b7# 176.90 17.281 176.89 17.270 0.006 99.94 0]
b8# 176.01 17.292 176.00 17.281 0.006 99.94 @)

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

E: Lol V- HES D- iR R-OBRG F- Rk O- it EHRRL AL BB, TokE K.
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Appendix 2
fik 2
Test ltems | Thermal test
WAAITE | R
1.1 Test procedure
bl
Test cells and batteries are to be stored for at least six hours at a test temperature equal to
72+2°C, followed by storage for at least six hours at a test temperature equal to -40+2°C, The
maximum time interval between test temperature extremes in 30 minutes, This procedure is to be
repeated until 10 total cycles are complete, after which all test cells and batteries are to be stored
for 24 hours at ambient temperature (20£57C).
W HRS AN B AE R BN 7242 C IS N IEAE A D T8N, ARG, FEIRE-404£2°C 261 T IEAFA D
T6AN/INEF, AN T TR ) 8] B B Ky 30min, B R # A _EIRPEREB100K, SR, K HAEMSEGRE N
20x5°C 1A PR E 241 /N .
1.2 Sample status
FERRTS
b1# ~ b4#, at first cycle in fully charged states;
b1# ~ ba#, £ MEMEE T,
b5# ~ b8#, after 50 cycles ending in fully charged states;
b5# ~ b8#, 1L L MEATE TR
13 Result
AL
Sample No. Before Testilli fi After Testlli j5 Ma;s LOSS Residual Test
FE it 5 JRE R ocv _result
Mass Voltage Mass Voltage (M<1g: 05% R AR LR MR 4h
FRR | JFEGE | RERRR | JFERIE 200%
ﬁ(ngn)ﬂi T HL 1‘1??;;75 ot ES{ZEF 1g<M<T75g: 0.2% (290%)
M M>75g: 0.1%)
b1# 177.12 17.275 177.12 16.923 0.000 97.96 O
b2# 176.90 17.305 176.90 16.950 0.000 97.95 O
b3# 176.55 17.256 176.54 16.912 0.006 98.01 O
ba# 176.08 17.278 176.07 16.866 0.006 97.62 O
b5# 176.72 17.270 176.71 16.922 0.006 97.98 0]
b6# 176.25 17.284 176.25 16.924 0.000 97.92 O
b7# 176.89 17.270 176.86 16.918 0.017 97.96 O
b8# 176.00 17.281 176.00 16.929 0.000 97.96 O

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

e L R V- HESG D- AR R-OBESY:

F- ks O- it BHFR. Toffd. TR, TokK.
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Appendix 3
pisk 3
Test ltems | Vibration
MIiE | k3h
1.1 Test procedure
lnwa:
Cells and batteries are 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 shall be a sinusoidal
wave form with a logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15
minutes, This cycle shall be repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell.
K HUERT VB A [ M 2 B AR R A B B i b, RS ITIRARS) . IRNLIESZBIE L, DAI7THZIE N =
200Hz, R)5 FHECD I B 7HZ9— MBI, —DMEPAFEEL5 70 B . R4 RS R = A
HAHTEE T ) EAE L1200, 3/ .
1.2 Sample status
FERES
b1# ~ b4d#, at first cycle in fully charged states;
b1# ~ ba#, 7E55—MEM B4 T8
b5# ~ b8#, after 50 cycles ending in fully charged states;
b5# ~ b8#, E5 L+ MBI 7E & TEH s
13 Result
NSRS
Sample No. Mass loss Residual Test
B e Before Testilit i After Testill 5 RETR ocv _result
N Tl | AR
(M<19:0.5% >90%
Mass Voltage Mass Voltage 19sM<75g: 0.2% (290%)
BERRE | FREREIE | BERRE | FBEE | us75¢:0.1%)
(9) V) ) V)
b1# 177.12 16.923 177.11 16.892 0.006 99.82 O
b2# 176.90 16.950 176.90 16.917 0.000 990.81 O
b3# 176.54 16.912 176.54 16.882 0.000 99.82 O
ba# 176.07 16.866 176.07 16.835 0.000 99.82 O
b5# 176.71 16.922 176.71 16.892 0.000 99.82 O
b6# 176.25 16.924 176.25 16.894 0.000 99.82 o
b7# 176.86 16.918 176.85 16.888 0.006 99.82 O
b8# 176.00 16.929 175.99 16.898 0.006 99.82 O

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

7 L-

V- H: D- ik R- B F- kK O- kit oHE R, A, B, TR K.
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Appendix 4
fik 4
Test ltems | Shock
MATH | v
1.1 Test procedure
Mt
Test cells and batteries shall be secured to the testing machine, and each cell shall be subjected
to a half-sine shock of peak acceleration of 150gn and pulse duration of 6 milliseconds. Large
cells may be subjected to a half-sine shock of peak acceleration of 50gn and pulse duration of 11
milliseconds. Small batteries shall be subjected to a half-sine shock of peak acceleration of 150gn
(or Acceleration(gn)= d(%),which is smaller) and pulse duration of 6 milliseconds, large batteries
shall be subjected to a half-sine of peak acceleration of 50gn (or Acceleration(gn)= \/@,Which is
smaller)and pulse duration of 11 milliseconds. 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
DA AT 1 46 22 ] 5 A3 PR M L PR (i 10 4 ST A R 1T o S A FL RS AU Dy 150gn ) 2 TESZ R N
W, DR RRE 62 AY, KB RIS 32 B K A B 50gn Ml bk R 2] (8] 1122 40 (1) 1E 52t o
FAEA LM LA J9150gn (s 5o s IEIMED 08 IE SO bty Bk k6580, KA
b 12 S R I ES0gn (o5 5 e BV ) RIS R S 1] LLBERD 0 IE Sl 45
A B B R ZH A0E = A TUAH 3 B At 228 7 O BT M2 32 = khily, BEELEIRTT R4 =k
ik, BIEAZ18I
1.2 Sample status
FE RS
b1# ~ b4#, at first cycle in fully charged states;
b1# ~ ba#, 7E55—MEM 784 78
b5# ~ b8#, after 50 cycles ending in fully charged states;
b5# ~ b8#, fE5 L+ MEM TR
1.3 Rgsult
MR
Sample No. Mass loss Residual Test
BE g Before Testill i il After Testill i 5 J AR R ocv _result
(M<1g: 0.5% jj:zliégo%ﬁ)? e
‘l\/lnassa Voltage ‘ I\E/llassa Voltage 1g<M<T75g: 0.2% 290%
ReSRRE | JTEOLE | PR | JFERE | D00 O
(9 V) (9 V) s
b1# 177.11 16.892 177.09 16.857 0.011 99.79 (@)
b2# 176.90 16.917 176.90 16.882 0.000 99.79 @)
b3# 176.54 16.882 176.54 16.848 0.000 99.80 0]
ba# 176.07 16.835 176.07 16.800 0.000 99.79 @)
b5# 176.71 16.892 176.71 16.856 0.000 99.79 0]
b6# 176.25 16.894 176.25 16.858 0.000 99.79 0]
b7# 176.85 16.888 176.85 16.853 0.000 99.79 @)
b8# 175.99 16.898 175.99 16.863 0.000 99.79 0]

Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly, no
rupture, no fire.

e L- s V- HESG D- A R-OBEEY:

F- gk O- i, R oMid. Bk, ok k.
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Appendix 5
fisk 5
Test ltems External short circuit
I H AR
1.1 Test procedure
Mt A
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 57+4°C and then 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, the cell or battery must be observed for a further six hour for the test
to be concluded.
TRFFIRIE A B FE R EAEST+4°C, DM FE B A i A R IR LA BI5744°C, X5, FEULIRFE
T KRR /N T0. 1R I AR Bk AT 1, A7 RS B LI PR A R IR R 315744 °C 2 J5 PR 2R
ANIFRAE, 0 RS Bl b 20— 2P 6 AN /NN A e TR 518
1.2 Sample status
FERES
b1# ~ b4#, at first cycle in fully charged states;
bl# ~ ba#, 1E5—MEM AT
b5# ~ b8#, after 50 cycles ending in fully charged states;
b5# ~ b8#, E5 L+ ME 7E & TEH s
13 Result
NGRS
Sample No. Max. External Temperature Test result Remark
FE S RE it 2R 1 3 e i B2 M4 /U
(C)
b1# 57.4 O
b2# 57.6 O
b3# 57.5 O
ba# 57.4 O
b5# 57.6 O
b6# 57.7 O
b7# 57.8 O
b8# 57.4 O

Note: D —Disassembly, R —Rupture, F —Fire, OT —Over Temperature, O —no disassembly, no rupture, no fire, no
Over temperature

. D- iR R- W, = gk, OT— #Eid170°C; O— Lk, Lz, k. A#id170°C
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Appendix 6
bk 6
Test ltems Crush #f/&/Impact f#
I 5
1.1 Test procedure

ML B

Crush ¥&%&

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.
(a) The applied force reaches 13kN=0.78kN;
(b) The voltage of the cell drops by at least 100 mV; or
(c) The cell is deformed by 50% or more of its original thickness.
Once the maximum pressure has been obtained, the voltage drops by 100mV or
more, or the cell is deformed by at least 50% of its original thickness, the pressure
shall be released.
R Yt AR B S RV SO P AT THI (B 45 T o 55 AR 28— N %Al A LAZ 1.5em/s O3 1818
BEAT, ELE =M — ik ik
(@)fFF 7ik%] 13kN+0.78KkN;
(b) Fi it B R e 28 /DA 2 100m Vs
(C) LB JE 5 e ] L A AR T 22 /050% .
— HIXBRRE Sy, AR R 100 mVval s it O TR I 500%, i ) RAZAERR .
Impact gy
(applicable to cylindrical cells not less than 18mm in diameter)
The sample cell or component cell is to be placed on a flat smooth 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 is to be placed across the centre
of the sample. A 9.1 kg + 0.1 kg mass is to be 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 shall be oriented 90
degrees from the horizontal supporting surface.
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 + 0.1 mm diameter curved
surface lying across the centre of the test sample. Each sample is to be subjected to

only a single impact.
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Appendix 6
bk 6
Test ltems Crush #f/&/Impact f#
AT H
Cells and component cells meet this requirement if their external temperature does
not exceed 170°C and there is no disassembly and no fire during the test and within
six hours after this test.
(& T HAA/NT 18 K BB AETE Hith) 4 F it BT A FIBAE P JBHE — AP |,
HAPH AT T G T, K —EH A 815.8 mm £ 0.1 mm 316 B AN EHAN FE R (E Hajth
I E . ARG, B FiE 9.1 kg + 0.1 kgIIAM61+2.5 el R BE Y& TRl o FE
e EBHTIREGRT, HANREE N AT 170°C., HiRIE R G612 W, FEE R T
firik . T KGR KA
1.2 Sample status
FEGIRES
cl# ~ c5#, at first cycle at 50% of the design rated capacity;
cl# ~ c5#, 1EH—MEME0%HIEIE B & ;
13 Result
MFERAES
Sample No. Max. External Temperature Test result Remark
(ETE TR FF i R T B¢ vl B M2 H/iE
(C)
cl# 23.4 (0]
c2# 23.5 (0]
c3# 23.4 (0]
ca# 23.5 (0]
co# 23.4 (0]

Note: D -Disassembly, R -Rupture, F-Fire, OT —Over Temperature, O- no disassembly, no fire, no Over

temperature

E: D- R R- B F- itk OT- #id170°C; O-JLffh. ol k. AHd170°C
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Appendix 7
fE=E 7
Test Items Overcharge
T H A
1.1 Test procedure
AP PR
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 or
22V, whichever is less. When the manufacturer's recommended charge voltage is more than
18V, the charging voltage of the test shall be 1.2 times maximum charge voltage. The charging
current is 2 times of the maximum charging current recommended by the manufacturer.
W SR T SARERR () 70 L L AN R 18 Y, AR 1 5/ 70 FE P R S 202 P A5 1 ) Kb o Bk 7
R B 222V, B EUINE . R R s R 18, FTER M %y 1.21%
M) bR KT R S . FE RN S I B OR T e R 215
1.2 Sample status
FEARAS
b9# ~ b12#, at first cycle in fully charged states;
bo# ~ b12#, fE5 —MEMTEETEH
b13# ~ b16#, after 50 cycles ending in fully charged states;
b13# ~ b16#, 58 Tt MEHEETTHL;
1.3 Result
I 4h
Sample No. Voltage Before test(V) Test result Remark
s DA AT 2% HL (V) MR HIE
bo# 17.305 O
b10# 17.303 O
bl1# 17.304 O
b12# 17.281 O
b13# 17.298 O
bl14# 17.272 O
b15# 17.284 O
b16# 17.284 O

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

E:  D- ks F- oK Ok, JokE K.
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Appendix 8
fisk 8
Test Items Forced discharge
T H G GEl
1.1 Test procedure
plnwagd
Each cell shall be forced discharged at ambient temperature by connecting it in series
with a 12V D. C, power supply at an initial current equal to the maximum discharge
current specified the manufacturer 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).
1E20+5CHIMSRIRAE N, WA G RAE 12V B YR FE T o Ao, b B FRLR
SEALEE H IR FRIR 9G8R S ORI UL, TSR ) Dy E A R R LA AR A
1.2 Sample status
B IRES
C6# ~ c15#, at first cycle in fully discharged states;
C6# ~ c15#, fEEH—MEM 58 2IH;
cl6# ~ c25#, after 50 cycles ending in fully discharged states;
c16# ~ c25#, FE5 T MEFR 78 2 HL
13 Result
M4k
Sample No. Voltage Before | Testresult Sample No. Voltage Before Test result
T TRS) test M 4h T TRS) test AL, R
DUCHT T % R I T % R
M) \Y)
c6# 3.422 @) cl6# 3.410 @)
Cr# 3.412 0] cl7# 3.439 O
c8# 3.408 @) cl18# 3.412 @)
co# 3.419 @) cl19# 3.409 o
cl0# 3.412 @) c20# 3.403 (0]
cli# 3.408 @) c21# 3.410 @)
cl2# 3.408 (0] c22# 3.406 @)
cl13# 3.403 @) c23# 3.408 (@)
cl4a# 3.409 @) c24# 3.414 (@)
cl15# 3.415 @) c25# 3.403 (0]

Note: D -Disassembly, F-Fire, O- no disassembly, no fire.

. D- fiERs F- ok O-EfifA. Tkt K.
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Attention
1. A ORI A R E TR .

The test report is invalid without the official stamp of the lab.

2. REATLREFEFAR, AMEFHTHEFRRE.

Nobody is allowed to photocopy or partly photocopy this report without written
permission of the lab.

3. AMETHAEN. FEANLLTH

The test report is invalid without the signature of ratifier, reviewer.

4. AR HHRUILK.

The test report is invalid if altered.

5. AR A A ER I E AR TR IEE A Y, R ET AT E BT B
If any test method is deviation from the designated test method, must be commented in
the test data sheet.

6. MM EET R, NMNTEEHREZ BR+IR A SRR

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

7. KRG PCHIERFE R 75T

The test report is valid for the tested sample only.

8. ﬁﬁmﬂ%%qjuN/Au%ﬂ:\.uZ‘\‘iﬁﬁﬁu’ “P,,ﬁﬂ—:\‘“ﬁﬁ”’ “F”i%i]_:\‘“z:ﬁﬁ”o
As for the test result “N/A” means “Not Applicable”, “P” means “Pass” and “F” means
“Fail”.

9. ARG RIS HS-18070029 R I & AT, FEMEIER.
This report is a revision of the test report number S-18070029, the original report is
invalid.

BRI i 28 A A ARA FR A 7]

Shenzhen Precise Testing Technology Co., Ltd.
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1-2 floor, building A, No.2,Yihe Rd., Shilong Community, Shiyan Street, Baoan
District, Shenzhen City, China

TEL: 0755-23084910

E-mail: precise@ptl-global.com

URL.: http://www.ptl-global.com
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