tempmate.

Lithium Battery Statement

Requirements for Shipment of tempmate.®-S1

tempmate.®-51loggers are containing CR2450 lithium metal button cell batteries. These
batteries meet the requirements of IATA GDR for 2020.

With changes to the IATA DGR for 2020, tempmate.®-S1 loggers are containing lithium

metal button cells are no longer required to use the battery handling label based on Packing
Instruction UN3091, 970 "Additional Requirements - Section II"

Your package does not need to be shipped as Dangerous Goods!

Please see IATA Dangerous Goods Regulation (DGR) packing instruction UN3091, 970 Section
Il for batteries in equipment.: http://www.iata.org/lithiumbatteries

“...However, button cell batteries installed in equipment (including circuit boards) need not be
considered....”

N
tempmate.-S1

Model: S1C10A01000 Log Interval: 10 min
Run Time: 110 days Expiry Date: Mar-18

u 5§116030001-01 = |

START (5s)
STATUS (1x)

STATUS X RECORD @ MARK (2x)

> Shipping tempmate.®-51 loggers, does not require
handling label or safety document!<
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Test Report issued under the responsibility of:
AR & D STRAT LAY

AP o1 E AT
CN AS #ﬁEJngNG
CNAS L2065

\

fr Ik

TEST REPORT

SAMPLE Primary Coin Lithium Manganese Dioxide Battery, CR2450,
INFORMATION: 3V, 600mAh

ERCIEPSY H- AR AN F i, B S CR2450, 3V, 600mAh
APPLICANT: Changzhou Lithium Batteries Ltd.

FH T LA PN AR B FLVA PR 2 7]

TYPE OF TEST: Commercial Inspection and Testing Services

For 2 531 - PV ZEFE A

JRIMULSE SN UEA TR A =] M 7 2 ]
UL-CCIC Company Limited Guangzhou Branch

Copyright © 2017 UL LLC TRF-H1it:-006-V2.0
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Applicant information

H S BOR

Name of samples

Primary Coin Lithium Manganese Dioxide Battery

Ff i 44 B B A AR AL

Type/ Model Model CR2450, 3V, 600mAh

TSR 15 CR2450, 3V, 600mAh

Trade mark N/A

F AR

Applicant Changzhou Lithium Batteries Ltd.

DA BB A PR A

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

HA R B o VL9548 M TR L XK P % 355

Manufacturer Changzhou Lithium Batteries Ltd.

I3 7 BB AT PR A

Manufacturer address No.35, Taihu West Road, New North District, Changzhou, Jiangsu, PRC
il 32 i M o V9548 0 M T BT AL XK T % 355

Appearance Round Silvery Metallic casing

FE AL [T AR 4 4 @ Ah 72

Quantity of sample Total 40pcs

FE

Sample identification Battery Cell: 1104226-1~1104226-10, 1104224-1~1104224-10, 923735-21
BB R B ~ 923735-30, 988424-11~~988424-20

Testing standard United Nations: Recommendations on the Transport of Dangerous Goods -
S pi U Manual of Tests and Criteria, Fifth revised edition, Amendment 1 (2011) and

Amendment 2 (2013), Section 38.3: Lithium Batteries
(ST/SG/AC.10/11/Rev.5/Amend.1& Amend.2/Section 38.3)

Bea R akndh lemis i @ity sliGAbr e T 26 BT iz 1L
(2011) A& 1F2(2013), #538.37%: 4HHh

Received date / #2# H 1

2017-04-26, 2017-05-08, 2017-08-10

Completion date / 5% H

2017-08-23

Remark/#73:

Primary Coin Lithium Manganese Dioxide Battery, Model CR2450, 3V, 600mAh.
- A AR A T H, B 5 CR2450, 3V, 600mAh.

Copyright © 2017 UL LLC
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Report No.: 4787944740-8

Test Conclusion

bRy
No. | Name of test Sample Condition Sample Number | Conclusion | Remarks
FPg | AT E 25 FEAIRAS FE a5 RIS 1R I
Fully discharged state/ | 1104226-1 ~ Pass B
. . . eI 1104226-10 GV
T1 Altitude simulation
' e B AL AL
Undischarged state/k | 1104224-1 ~ Pass 3
JEH 1104224-10 Sibus
Fully discharged state/ | 1104226-1 ~ Pass B
TEATH 1104226-10 iU
T.2 | Thermal test
R
Undischarged state/k | 1104224-1 ~ Pass B
JECFE, 1104224-10 it
Fully discharged state/ | 1104226-1 ~ Pass B
TEARTIUE 1104226-10 Jipus
Vibration
T.3 R
Undischarged state/k | 1104224-1 ~ Pass B
TR 1104224-10 Wik
Fully discharged state/ | 1104226-1 ~ Pass B
FEATH A 1104226-10 iU
Shock
Undischarged state/k | 1104224-1 ~ Pass 3
JHCH 1104224-10 Siibu
Fully discharged state/ | 1104226-1 ~ Pass B
TEATH 1104226-10 iius
T5 External Short-circuit
' B KL
Undischarged state/k | 1104224-1 ~ Pass B
JHCH 1104224-10 SGibu
T6 Impact N/A N/A N/A _
' i ey AR AR AR

Copyright © 2017 UL LLC
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Fully discharged state/ ggg;gggé - Pass Coin cell
FE AT, yiiB0N B HL I
Crush
X N,
Bk 9923735-26 ~
Undischarged state/k | 923735-30 Pass Coin cell
JRCH bliiEu EH AT HL I
N/A N/A N/A
& A3 i &
T7 Overcharge Primary Cell
' R ANH] 78 L
N/A N/A N/A
AN AN H e
T8 Forced discharge Fully discharged state/ | 988424-11 ~ Pass B
' SHR A TR L TEATICE 988424-20 pliipus

Test Conclusion / 564514 «

The Primary Coin Lithium Manganese Dioxide Battery, Model CR2450, 3V, 600mAh submitted by
Changzhou Lithium Batteries Ltd. is tested according to Section 38.3 of the Fifth Revised Edition Amendment
1 and Amendment 2 of the Recommendations on the Transport of Dangerous Goods, Manual of Test and
Criteria (ST/SG/AC.10/11/Rev.5/Amend.1/Section 38.3 and ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3).
The test items are full items.

AR B A R W R A B AR AL AT FL A 5 CR2450, 3V, 600mAh, fk#E (& T ek i i ic
B IS ARRE T B FABTT BB IEAAE 128838 .3 EAT Rl . 1B A AT H .

The test results: Pass.

UNAESE P i B

Date of issue / & & H#f: 2017-09-29

Approved by: Reviewed by: Tested by:
ik i BRit] K. IR
ke ¥

2 5 o H1b

Copyright © 2017 UL LLC TRF-H1it:-006-V2.0
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Photos of samples and markings
FE i S br iR

Primary Coin Lithium Manganese Dioxide Battery, Model CR2450, 3V, 600mAh#- &b an gl i, -5
CR2450, 3V, 600mAh

CR2450
3V
GP Lithium |
% —‘[— ENg
e PR

MWMWNMHMWWWWWWHMWWMHM”WHWWW
0

§ oz o9 G o ole olz ol

WMWWWWWH
oz o

= )0‘9 $
nilin uniullll.'.

[T
dL
v O

|

ll|i%..
~|l!|h|”

Bo

il

=

0

HMMMWMMWHmmm%%ﬂWMMQMHmWMWW
' olg ' olz Jgt)g olv ' ole ' olz ol

a0

Copyright © 2017 UL LLC TRF-H1jth-006-V2.0



Page 6 of 19 Pages Report No.: 4787944740-8

T.1 Altitude simulation
e AU
Test Method
M7V
The samples were stored for 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. K IaEE b i E I H20+£5°C, K<
JEJTAA KT 11.6kpalt FREE I AR A D T-64N /NS o 0T FE it R S5 3EATRRE, JFidsk k.
Test Result
M R
Sample No. Sam Weight Weight Percentag Voltage Voltage Percent Results
B2 ple | Before Test | After Test e of Before After of n
Con in Grams I‘n Grams Weight Test(V) Test(V) residual -
ditio | yutpppri | WRER | Loss gitis | wiEw | Voltage
n ) &GO | miEsik ) Eo(f | R
FE b T4 £
K&
1104226-1 (A) 6.435 6.436 0.000 - - - 6), (7)
1104226-2 (A) 6.410 6.410 0.000 - - - (6), (7)
1104226-3 | (A) 6.445 6.444 0.016 - - - (6), (7)
1104226-4 | (A) 6.414 6.469 0.000 - - - (6), (7)
1104226-5 | (A) 6.414 6.415 0.000 - - - (6), (7)
1104226-6 | (A) 6.504 6.503 0.015 - - - (6), (7)
1104226-7 (A) 6.508 6.509 0.000 - - - 6), (7)
1104226-8 | (A) 6.457 6.457 0.000 - - - (6), (7)
1104226-9 (A) 6.331 6.444 0.000 - - - 6), (7)
1104226-10 | (A) 6.332 6.427 0.000 - - - (6), (7)
1104224-1 (B) 6.276 6.277 0.000 3.344 3.270 97.787 (6), (7)
1104224-2 | (B) 6.244 6.245 0.000 3.355 3.282 97.824 | (6),(7)
1104224-3 (B) 6.336 6.336 0.000 3.339 3.281 98.263 (6), (7)
1104224-4 | (B) 6.292 6.292 0.000 3.351 3.262 97.344 | (6), (7)
1104224-5 (B) 6.337 6.337 0.000 3.339 3.256 97.514 6), (7)
1104224-6 | (B) 6.242 6.242 0.000 3.343 3.270 97.816 | (6), (7)
1104224-7 (B) 6.270 6.270 0.000 3.357 3.279 97.676 (6), (7)
1104224-8 | (B) 6.316 6.317 0.000 3.342 3.251 97.277 | (6), (7)
1104224-9 (B) 6.330 6.331 0.000 3.346 3.210 95.935 (6), (7)

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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1104224-10 | (B) 6.332 6.333 0.000 3.346 3.203 | 95.726 | (6), (7)

Results/45

(1) Leakage/Jwik.

(2) Venting/HE<.

(3) Disassembly/fif 4.

(4) Rupture/fi 4.

(5) Fire/# K.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ JCiwii, JTCHER, Tofffk, TR, ToE K.
(7) The open circuit voltage of each cell after testing was greater than 90%/JF % i [ AN T 156 5 % F K
190 % .

Condition/iR 4s:

(A) Fully discharged state/5¢ 45U H.

(B) Undischarged state/ i .

(C) First cycle in fully charged state/Z5—/N%2 % 78 Bl L A5 A 78 .

(D) After fifty cycles ending in fully charged state/s Fi+1N38 %5 76 FL R & 3 56 45 76 H.

(E) After twenty five cycles ending in fully charged state/#5 ——+ 1142 # 7o H B H A 1A 78 45 70 Hh.

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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T.2 Thermal test
T 15
Test Method
M7V
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 ftoREgEAT 0 R IR EEPE IR IR A ST 5 T AR, iR k.
Samples In/Ff i3k The chamber temperature was raised to 72 + 2°C (162 * 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.
ERGIREE300 8 N LT+ 372 + 2°C, H4ERFILIEE [6] A2}/ .
The chamber temperature was reduced to -40 + 2°C (-40 * 4°F) within 30
minutes and maintained at this temperature for [6] (&2} hours.
PR IR 23000 Bk N FRAK 21-40 £ 2°C, FF4ERFILIE T [6] A2V,
Repeat the sequence for 9 additional cycles (total of 10 cycles).
HE I NS OMEIR (RILL0MEH)
After the 10th cycle, store the batteries at ambient temperature 20 + 5°C
(68 + 9°F) for 24 hours prior to examination.
FESI0ME G, 120 + 5PCIE M 724/ M, SRR B LIRS
Note: The duration of exposure to the test temperature extremes was determined as below:
e B b AR SZ AN R B R RE SR I [R] 42 U B
e Small cells and small batteries: 6 hours; /N FE AN Bt A 678
e Large cells and large batteries: 12 hours. K AR L 91278 o

Samples Out/kE i H 44

Test Result
M2
Sample No. | Sampl Weight Weight Percentag Voltage Voltage Percent Results
oy e | Before Test After Test e of Before After of sh

Conditi in Grams In Grams Weight Test(V) Test(V) residual

on | gkprii | WBURR | Loss | kprs | mistsd | Voltage

BeER | G GO gk RS B fty | AR

& [ERA R
1104226-1 (A) 6.436 6.429 0.108 - - - 6), (7)
1104226-2 (A) 6.410 6.405 0.078 - - - (6), (7)
1104226-3 (A) 6.444 6.440 0.062 - - - 6), (7)
1104226-4 (A) 6.469 6.464 0.077 - - - (6), (7)
1104226-5 (A) 6.415 6.409 0.093 - - - (6), (7)
1104226-6 (A) 6.503 6.500 0.046 - - - (6), (7)
1104226-7 (A) 6.509 6.504 0.076 - - - (6), (7)
1104226-8 (A) 6.457 6.452 0.077 - - - 6), (7)
1104226-9 (A) 6.444 6.439 0.077 - - - (6), (7)
110f§26' (A) 6.427 6.423 0.062 - : - ©), (7)
1104224-1 (B) 6.277 6.272 0.079 3.344 3.335 99.730 (6), (7)
1104224-2 (B) 6.245 6.242 0.048 3.355 3.352 99.910 (6), (7)
1104224-3 (B) 6.336 6.331 0.078 3.339 3.346 100.000 (6), (7)
1104224-4 (B) 6.292 6.288 0.063 3.351 3.350 99.970 (6), (7)
1104224-5 (B) 6.337 6.333 0.063 3.339 3.342 100.000 (6), (7)

Copyright © 2017 UL LLC
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1104224-6 (B) 6.242 6.240 0.032 3.343 3.350 100.000 (6), (7)
1104224-7 | (B) 6.270 6.267 0.047 3.357 3351 | 99.821 | (6),(7)
1104224-8 | (B) 6.317 6.312 0.079 3.342 3.351 | 100.000 | (6), (7)
1104224-9 | (B) 6.331 6.326 0.078 3.346 3.352 | 100.000 | (6), (7)
110f§24' (B) 6.333 6.328 0.078 3.346 3.353 | 100.000 | (6), (7)
Results/45

(1) Leakage/JF .

(2) Venting/HE<.

(3) Disassembly/fi#fi.

(4) Rupture/fi %4,

(5) Fire/% k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ TG, THES, A, iz, TE K.
(7) The open circuit voltage of each cell after testing was greater than 90%/JT % F & AMIK T-1:056: 5l T % H &
1190%.

Condition/IRZ5:

(A) Fully discharged state/5¢ 4 il ..

(B) Undischarged state/ it H.

(C) First cycle in fully charged state/#5— /N3¢ % 78 H i & 3 578 4 78 .

(D) After fifty cycles ending in fully charged state/#5 11 -+4N32 %5 76 F i e 1A 52 4 78 H.

(E) After twenty five cycles ending in fully charged state/#5 —+ 1AM B 78 H & 3 58 4 78 .

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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T.3 Vibration
=)
Test Method
N WaRrS
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. |

BURE AR AT A0 R ARSI

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. H:E Al Hth 2 [E] #2235 7E 4
HE b WRISNLLEZBIEA, LA7THZHEINZE200Hz, KRG AERCD BB THZ N —MER, — MEAFFEE1550 %
FOR BT RS AR L . DAARSD A i — AN 7 )b 00 T ELRE AR, A ROES A=A AR I LR U o) B3R 12
0 BEANTT I3

The logarithmic frequency sweep was as follows/} $d= 4l 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. XfT/NHUGAVNEHE:  7HF2ETF 45 PR FF Lgn i B
RN LR N 18H 2L, SRIE R IRIBIRIFFE0.82 K (EMWFE1.628K) FHHE AN B 3 A K ik A 5
8gn (M LINS0MZE) e R Nid BE R 771 8gn FL 2 Z 1Y in 31 200## 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 HUEAITK I T/ NS AN : 7R 2Z T UG PR FF Lgn
[ f K DT FE B B N 18R %%, ARG IR IR FFFEO0.8 K (MR 1.6 %K) FH3 Inuize B 2 e K hnid &
LF2gn (BELIN25H625) 5 K RN L OR 357 2gn B2 A1 0 2] 2007 2% -

Test Result
Mg 3
Sample No. | Samp Weight Weight Percentag Voltage Voltage Percent Results
B le Before Test | After Test e of Before After of n

Condi | in Grams In Grams Weight Test(V) Test(V) residual -

ton | yytpppm | WRVUEPL | Loss g | g | Voltage

PES () BOGD | mEsk RS R ofry | RREE

R A SR
1104226-1 | (A) 6.429 6.429 0.000 ; ; ; 6), (7)
1104226-2 | (A) 6.405 6.406 0.000 - - - 6), (7)
1104226-3 | (A) 6.440 6.440 0.000 - - - 6), (7)
1104226-4 | (A) 6.464 6.465 0.000 - - - 6), (7)
1104226-5 (A) 6.409 6.409 0.000 - - - (6), (7)
1104226-6 (A) 6.500 6.499 0.015 - - - (6), (7)
1104226-7 | (A) 6.504 6.503 0.015 - - - 6), (7)

Copyright © 2017 UL LLC
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1104226-8 | (A) 6.452 6.452 0.000 - - - (6), (7)
1104226-9 | (A) 6.439 6.439 0.000 - - - (6), (7)
1104226-10 | (A) 6.423 6.423 0.000 - - - 6), (7)
1104224-1 | (B) 6.272 6.263 0.143 3.335 3.301 | 98.981 | (6),(7)
1104224-2 | (B) 6.242 6.242 0.000 3.352 3.344 | 99.761 | (6),(7)
1104224-3 | (B) 6.331 6.331 0.000 3.346 3.345 | 99.970 | (6),(7)
1104224-4 | (B) 6.288 6.287 0.016 3.350 3.351 | 100.000 | (6), (7)
1104224-5 | (B) 6.333 6.332 0.016 3.342 3.343 | 100.000 | (6), (7)
1104224-6 | (B) 6.240 6.236 0.064 3.350 3.347 | 99.910 | (6),(7)
1104224-7 | (B) 6.267 6.267 0.000 3.351 3.351 | 100.000 | (6), (7)
1104224-8 | (B) 6.312 6.312 0.000 3.351 3.351 | 100.000 | (6), (7)
1104224-9 | (B) 6.326 6.327 0.000 3.352 3.353 | 100.000 | (6), (7)
1104224-10 | (B) 6.328 6.329 0.000 3.353 3.354 | 100.000 | (6), (7)

Results/4%

(1) Leakage/JF K.

(2) Venting/flF’<..

(3) Disassembly/fi#f.

(4) Rupture/f 2.

(5) Fire/# k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, THES, TRk, T, LK.
(7) The open circuit voltage of each cell after testing was greater than 90%/JT % H T A% T30 56: 5 T 4% H
f1190%.

Condition/IRZs:

(A) Fully discharged state/5g 4= il H.

(B) Undischarged state/A: i H.

(C) First cycle in fully charged state/Z5—/N2 & 7o HL i L& A 58 4 7o HL.

(D) After fifty cycles ending in fully charged state/#5 Fi.+M52 % 7o H 0 H A #5845 70 o

(E) After twenty five cycles ending in fully charged state/#5 .-+ 1142 #5 7¢ B0 He A 3 58 45 78 .

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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T.4 Shock
i
Test Method
N WaRrS
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: £ il 247 40 F e iR . X5 R 7RI AT EAT AR
H, JRdscr . DAARRE P FEER M e F AR FE S A R e G () IO R TR o RN RE R AT I R 2 IR 5 R b
AP

[X] For small cells and small batteries: Peak acceleration of 150 g and pulse duration of 6
milliseconds. /NHLEHI/NELIE:  DAEEAE Jy150gn it IESZ Al fE i, kb drai6=4b.

[ ] For large cells and large batteries: Peak acceleration of 50 g and pulse duration of 11
milliseconds. K HLEAIAHLE:  CAIEAE 50gn it IE 5% ik fE ey, kobrs11=80.

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.

BEAN I BURE S ZE =S ELAH T B R R 22 2R 07 L IR DT R 22 % =kl $RAEAERIT I =i, B3t
22181k M.

Test Result
M R
Sample No. Sa Weight Weight Percentag Voltage Voltage Percent Results
R S mpl | Before Test | After Test e of Before After of s

e in Grams |\”J Cj“ran;’s Weight Test(V) Test(V) residual

Co | yukpima | MBUEM Loss | wiikpr/E | WikEd | Voltage

ndit | (G BOD | mapk RI3) Eo(f) | R

ion A Hortt

B

i

)]j_‘\‘
1104226-1 (A) 6.429 6.428 0.016 - - - (6), (7)
1104226-2 (A) 6.406 6.405 0.016 - - - (6), (7)
1104226-3 (A) 6.440 6.440 0.000 - - - (6), (7)
1104226-4 (A) 6.465 6.465 0.000 - - - (6), (7)
1104226-5 (A) 6.409 6.409 0.000 - - - (6), (7)
1104226-6 (A) 6.499 6.499 0.000 - - - 6), (7)
1104226-7 (A) 6.503 6.503 0.000 - - - 6), (7)
1104226-8 (A) 6.452 6.451 0.015 - - - 6), (7)
1104226-9 (A) 6.439 6.439 0.000 - - - (6), (7)
1104226-10 | (A) 6.423 6.423 0.000 - - - 6), (7)
1104224-1 (B) 6.263 6.260 0.048 3.301 3.309 100.000 (6), (7)
1104224-2 (B) 6.242 6.242 0.000 3.344 3.350 100.000 6), (7)
1104224-3 (B) 6.331 6.330 0.016 3.345 3.345 100.000 (6), (7)
1104224-4 (B) 6.287 6.287 0.000 3.351 3.351 100.000 (6), (7)

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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11042245 | B) | 6.332 6.329 0.047 3.343 3.341 | 99.940 | (6), (7)
1104224-6 | (B) | 6.236 6.235 0.016 3.347 3.347 | 100.000 | (6), (7)
1104224-7 | B) | 6.267 6.266 0.016 3.351 3.353 | 100.000 | (6), (7)
1104224-8 | (B) | 6.312 6.312 0.000 3.351 3.347 | 99.881 | (6), (7)
1104224-9 | B) | 6.327 6.327 0.000 3.353 3.353 | 100.000 | (6), (7)
1104224-10 | (B) | 6.329 6.328 0.016 3.354 3.354 | 100.000 | (6), (7)

Results/%4

(1) Leakage/JwiR.

(2) Venting/HE<.

(3) Disassembly/fiffA.

(4) Rupture/ii 2.

(5) Fire/# k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, TTHES, ToME, TR, IE
X.

(7) The open circuit voltage of each cell after testing was greater than 90%/JF % i & AN T-1:X56: 5 T2 H,
JE£190%.

Condition/{R 4s:

(A) Fully discharged state/5¢ 45U H.

(B) Undischarged state/A i H..

(C) First cycle in fully charged state/5— /M58 ¥ 7t H il B i 52 A 7e HL.

(D) After fifty cycles ending in fully charged state/# Ti+1N38 %5 76 FL 0 ) 3 56 45 76 H.

(E) After twenty five cycles ending in fully charged state/#5 — - F./M%2 & 78 Hi ik B i 1 52 4 78 1.

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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T.5 External short circuit
AN SRS
Test Method
N WaRrS
The samples were temperature stabilized so that its external case temperature reached 55 + 2°C and
then the samples were subjected to a short circuit condition with a total external resistance of less than 0.1
ohm at 55 + 2°C. This short circuit condition was continued for at least one hour after the cell or battery
external case temperature returned to 55 + 2°C. {RFFRIIA LR AS € ES5+2°C,  DUE H -t sl b AL
SPAEIR LIS PS5 2°C, HHRE i IE GUH PR TO. LIGCIR I P BEL I AT R 0 A AR 5T 5155 +
2°CZ G RFFRLBARS LN BLE
Test Result
M Es
Sample No. Sample Condition Voltage Before Maximum Results
R RS Test(V) Temperature, °C g
WA E (RO B (BRI
1104226-1 (A) 2.897 55.3 (4),(5)
1104226-2 (A) 2.930 55.4 4),(5)
1104226-3 (A) 2.916 55.3 (4),(5)
1104226-4 (A) 0.189 55.1 (4),(5)
1104226-5 (A) 2.930 55.1 (4),(5)
1104226-6 (A) 0.045 57.0 (4),(5)
1104226-7 (A) 0.085 56.9 (4),(5)
1104226-8 (A) 2.910 56.8 (4),(5)
1104226-9 (A) 2.941 56.9 (4),(5)
1104226-10 (A) 0.105 56.9 (4),(5)
1104224-1 (B) 3.309 55.7 (4),(5)
1104224-2 (B) 3.350 56.8 (4),(5)
1104224-3 (B) 3.345 55.7 (4),(5)
1104224-4 (B) 3.351 55.9 (4),(5)
1104224-5 (B) 3.341 55.6 (4),(5)
1104224-6 (B) 3.347 57.0 (4),(5)
1104224-7 (B) 3.353 57.3 (4),(5)
1104224-8 (B) 3.347 57.6 (4),(5)
1104224-9 (B) 3.353 56.7 (4),(5)
1104224-10 (B) 3.354 57.6 (4),(5)
Results/45
(1) Disassembly/fiEfi.
(2) Rupture/fi 4.
(3) Fire/# k.
(4) No disassembly, no rupture, no fire/ ICfi#tk, TR, LEK.
(5) The maximum temperature did not exceed 170°C/#x = I ANk it 17045 FC .
Condition/IR Zs:
(A) Fully discharged state/5¢ 4= il .

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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(B) Undischarged state/- i .

(C) First cycle in fully charged state/#5 — /N2 % 78 H i B & 3 578 4 78 H.

(D) Atter fifty cycles ending in fully charged state/ F-+~%2 % 7¢ F 0 A 3 58 4= 7 HL.

(E) After twenty five cycles ending in fully charged state/#5 — - 1.2 8 78 B i i A 58 4 78 H.

Copyright © 2017 UL LLC TRF-H11-006-V2.0
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T.6 Impact / Crush
i | F s

Test Method
W73
[] Impact (for cylindrical cells greater not less than 18 mm in diameter)/ f&; G&H T EHEANNT18%
P NGOIESIAN D)

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. ARG AE S BE — AN PG BT B ¥ —2k316%
ANFEWE, HEANI5.8mm+0.1mm, KERNEDS6 cm, SHEHRKLKE (FEPRAE) , WE
FEFER TG B — s 9.1 kg £ 0.1 kg T61 + 2.5 emf) i B, TCBE 1 AR BT LT M RE L . TR EL
WIS SORT BAHTEE, {REFI0FE.

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. #2578 o (AFE, YNGR -5 P20 [ R TH P17 S5 R
FERFEF O EA£15.8 mm £ 0.1 mm& f R H MG ERE . MR &% — kS .

[x] Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18 mm in diameter)/$¢
JE GEH TR, 8235, 6 /g s A B4R/ N T 182 K i [FAETE f i)

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 BAE AT I Z B H . 55 1 BEEETINR, AR5 — AN B s X
ZUNLBHCKIAD . B FrsudtiT, BERHBILLN =M —:

e The applied force reaches 13 kN + 0.78 kN/Jiti i) /714 513 kN + 0.78 kN;
e The voltage of the cell drops by at least 100 mV; or/H i [ B & T pFE /b 100=4k, 50
e The cell is deformed by 50% or more of its original thickness/ Fith 28 114 JR 44 5 FE (150%LA L.

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/#% ¥ 1 B A% %ke F it 82 M fi B A — [HD 5t Hs o ZH 410/ T 7% FL s b2 A FG-F- 35
R . AT RS P 38 B 7 1)

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/ll iR it — 5 WER6 /N o AREAT i Ho A IR A o FH T
i

Test Result
MiAas 3
Sample No. Sample Condition Voltage Before Maximum Results
B2 RE R A Test(V) Temperature, °C gk
WET S (O i (IR
923735-21 (A) 3.15 26.6 (3). (4
923735-22 (A) 3.28 31.2 (3). (4
923735-23 (A) 3.31 26.8 (3), (4
923735-24 (A) 3.32 26.7 (3). (4)
923735-25 (A) 3.34 27.4 (3), (4
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(3) No disassembly, no fire/ ik, T& K.

Condition/IR7s:

(A) Undischarged/- il H.

(B) Fully discharged/5¢ 4= i .
(C) One half discharged/- i Hi.

923735-26 (B) 333 28.1 3), (@)
923735-27 (B) 3.33 27.6 (3), (4)
923735-28 (B) 3.33 28.8 3), @)
923735-29 (B) 333 27.3 3), (3
923735-30 (B) 332 27.8 3), (4

Results/45 %

(1) Disassembly/fif{.

(2) Fire/% K.

(4) The maximum temperature did not exceed 170°C/#x ik AN it 1 7045 K B .

Copyright © 2017 UL LLC
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T.8 Forced discharge
ek ] U H

Test Method
W 7 1
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.

FEHIRAEL T, A R RIE AR 12V ELR A R BT SR, BLE R AR IR St A IR F i
il3E ] 6 € R TR 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 B FL AT o R A It F S |
AR5 R/ A D 28 B AR BOR RS, B FEUES R s A 8RN 18] NI OABIOE 2 B B ARG HRR. (2 8)

Test Result
M 4
Sample No. Condition Initial Discharge Voltage of Voltage After Results
B G RE SR 2 Current, mA Discharged Cell Test(V) sk
Iy G Before Test(V) PR PR
(E572) WERTEE (RO N

988424-11 (A) 3 - 0.040 (3)
988424-12 (A) 3 - 0.227 (3)
988424-13 (A) 3 - 0.168 (3)
988424-14 (A) 3 - 0.051 (3)
988424-15 (A) 3 - 0.051 (3)
988424-16 (A) 3 - 0.841 (3)
988424-17 (A) 3 - 0.740 (3)
988424-18 (A) 3 - 0.097 (3)
988424-19 (A) 3 - 0.831 (3)
988424-20 (A) 3 - 0.259 (3)

Results/45 %

(1) Disassembly/fif{A.

(2) Fire/# k.

(3) No disassembly, no fire/ TCfffk . T K.

Condition/ R Z:

(A) Fully discharged state/5¢ 4= il .
(B) First cycle in fully discharged state/Z5—~%2 £ 78 i JBCH & 1 58 4.
(C) Atter fifty cycles ending in fully discharged state/#f F.+~%2 % 7e i JCH i 191 58 4 L.
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T I
Important

1. RGNS = B FE, AT 266 1 2 AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UL.

2. A N H AN A A4 TR

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

3. AR IR

The test report is invalid if altered.

4. M IR A G NIRRT 2 H R TR R R A SR H

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

5. ARt 1 BA s s A NS
Throughout this report a point is used as the decimal separator.

6. A4 DO AR FE 1157

The test report is valid for the tested samples only.

7. AR RS A BE AL HULEE UL AR R bR ARiREES

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

8. ATART I {50 T AU A P DG 452 5 AR AR AN 2B e A N0 SN e A I ARG ) o AT G0 3
UL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

R EAA: FRIHULSE VIR RA M5 2 7

Laboratory: UL-CCIC Company Limited Guangzhou Branch

My dke R TTRTNER AR = 8T i 58 M el HL TR

Address: Electronic Building, Parage Electronic Industrial Park, No. 8 Nanyun Er Road,
Guangzhou Science Park, Guangzhou, China

H, if(Tel): +86-20-3213 1000

f H(FAX): +86-20-8348 6777
HEE 2 fid(Post Code): 510663

Email: customerservice.cn@cn.ul.com
Web: www.ul.com
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GP Batteries

Material Safety Data Sheet for Lithium coin cell

Document Number: MCRA100 Revision: 30 Page 1 of 5

The batteries are exempt articles and are not subject to the OSHA Hazard Communication Standard Requirement. This sheet is
only provided as technical information and is referred normal use of the product in question. Peak Power makes no warranty
expressed or implied.

Section 1- Identification

Manufacturer's Name
GPI International Ltd.

Emergency Telephone Number

Address ( Number, Street, City State, and Telephone Number for information
ZIP Code) 852-2484-3333

7/F, Building 16W, 16 Science Park West
Avenue

Hong Kong Science Park, New Territories,
Hong Kong

Date of prepared and revision
Jan 1, 2019

Signature of Prepare (optional)

Section 2 — Hazards Identification

This contains lithium, organic solvent, and other combustible materials. For this reason, improper handling of the battery could
lead to distortion, leakage*, overheating, explosion, or fire and cause human injury or equipment trouble. Please strictly
observe safety instructions.

(*leakage is defined as an unintended escape of liquid from a battery)

Section 3 — Composition/Information On Ingredients

Hazardous Components:

Description: CAS Number Approximate % of total weight
Lithium or Lithium Alloy 7439-93-2 1to5

Manganese Dioxide 1313-13-9 15 to 40

Propylene Carbonate 108-32-7 2t0 6

1,2-Dimethoxyethane 110-71-4 1to5

Lithium Perchlorate 7791-03-9 Oto 1.5

Graphite 7782-42-5 l1to4

SVHC Substances according to 110-71-4 >0.1

REACH (Article 33)

1,2-dimethoxyethane; ethylene glycol
dimethyl ether (EGDME)*

“Remark: According to REACH Regulation Article 7(2) for SVHC present in articles, there is no obligation to notify because the substance
EGDME has been registered in ECHA and it is excluded exposure to humans or the environment inside the battery during normal or
reasonably foreseeable conditions of use and disposal. GP Lithium metal battery complies with REACH Regulation.

*) Lithium content for each cell

Model Li content(g) Model Li content(g)
CR927 0.009 CR2016 0.023
CR1025 0.010 CR2025 0.048
CR1216 0.0068 CR2032 0.065
CR1220 0.011 CR2430 0.090
CR1616 0.014 CR2450 0.162
CR1620 0.020 CR1/3N 0.06
CR1632 0.038 2CR1/3N 0.12

Section 4 - First Aid Measures

None unless internal materials exposure. If contents are leaked out, observe following instructions

Inhalation Fumes can cause respiratory irritation. Remove to fresh air and consult a physician.

" Member
é Gold Peak Group

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.




GP Batteries

Material Safety Data Sheet for Lithium coin cell

Document Number: MCRA100 Revision: 30 Page 2 of 5
Skin Immediately flush skin with plenty of water. If itch or irritation by chemical burn persists, consult a physician.
Eyes Immediately flush eye with plenty of water for at least 15 minutes. Consult a physician immediately
Ingestion If swallowing a battery, consult a physician immediately.

If contents come into mouth, immediately rinse by plenty of water and consult a physician.

Section 5 — Fire-Fighting Measures

Extinguishing Media Extinguisher of alkaline metal fire is effective.
Plenty of cold water is also effective to cool the surrounding area and control the spread fire. But
hydrogen gas may be evolved by the reaction of water and lithium and it can form an explosive

mixture. Therefore in the case that lots of lithium batteries are burning in a confined space, use a

smothering agent.

Fire fighting procedure Use self-contained breathing apparatus and full protective gear not to inhale harmful gas.

Section 6 — Accidental Release Measures

Steps to Be Taken in Case Material is Released or Spilled

Batteries that are leakage should be handled with rubber gloves.

Avoid direct contact with electrolyte.

Wear protective clothing and a positive pressure Self-Contained Breathing Apparatus (SCBA).

Section 7 — Handling and Storage

Safe handling and storage advice

Batteries should be handled and stored carefully to avoid short circuits.

Do not store in disorderly fashion, or allow metal objects to be mixed with stored batteries.

Never disassemble a battery.

Do not breathe cell vapors or touch internal material with bare hands.

The cells and batteries shall not be stored in high temperature ,the maximum temperature allowed is 60°C for a short

period during the shipment , Otherwise the cells maybe leakage and can result in shortened service life..

Section 8- Exposure Controls / Person Protection

Occupational Exposure Limits: ~ LTEP STEP
N.A. N.A.

Respiratory Protection (Specify Type) N.A.
Ventilation Local Exhausts N.A. Special N.A.

Mechanical (General) N.A. Other N.A.
Protective Gloves N.A. Eye Protection N.A.
Other Protective Clothing or Equipment N.A.
Work / Hygienic Practices N.A.

Section 9 - Physical / Chemical Properties
z gjlrgi;:;k Group

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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Boiling Point Specific Gravity (H,O=1)
N.A. N.A.

Vapor Pressure (mm Hg) Melting Point
N.A. N.A.

Vapor Density (AIR=1) Evaporation Rate (Butyl Acetate)
N.A. N.A.

Solubility in Water
N.A.

Appearance and Odor
Coin Shape, odorless

Section 10 — Stability and Reactivity

Stability Unstable Conditions to Avoid

Stable X

Incompatibility (Materials to Avoid)

Hazardous Decomposition or Byproducts

Hazardous |(May Occur Conditions to Avoid
Polymerizati
on

Will Not Occur X

Section 11 — Toxicological Information

Route(s) of Entry Inhalation? N.A. Skin? N.A. Ingestion?

N.A.

Health Hazard (Acute and Chronic) / Toxicological information

In case of electrolyte leakage, skin will be itchy when contaminated with electrolyte.

In contact with electrolyte can cause severe irritation and chemical burns.

Inhalation of electrolyte vapors may cause irritation of the upper respiratory tract and lungs.

Section 12 — Ecological Information

N.A.

Section 13 — Disposal Considerations

Dispose of batteries according to government regulations.

Section 14 — Transportation Information

UN Number: UN 3090

UN Proper Shipping Name: Lithium metal batteries

UN: The Transport of Dangerous Goods, Manual of Tests and Criteria 38.3 Lithium batteries

Shipping |Regulati0n |Packing |Limit of Aggregated |Transp0rt |Envir0nmental |Special

" Member
é Gold Peak Group

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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mode/ Group/Special |Lithium Content Hazard Class Hazards Precautions
Country Provision
USA US DOT >l g(cell)/2 g Dangerous goods, [No marine Lithium
49 CFR Section 173-185 (battery) Class 9 pollutant handling label
Lithium batteries and cells needed
<=1g(cell)/2 g Non-dangerous
(battery) goods
Air ICAO/MATA |- >l g(cell)/2 g Dangerous goods, [No marine DG Label, CAO
DGR PI 968 Section |(battery) Class 9 pollutant Label needed
60" edition  |IA
2019 - <=0.3 g, 0.3-1 g (cell);  [Dangerous goods, |No marine Lithium
P1 968 <=0.3 g, 0.3-2 g (battery) [Class 9 pollutant handling label,
Section IB (for that exceed allowance DG label, CAO
in Section II) label needed
- <=0.3 g, 0.3-1 g (cell) Partially- No marine Lithium
PI1 968 Section IT|<=0.3 g, 0.3-2 g (battery) |regulated pollutant handling label,
(Only allow one package [dangerous goods CAO Label
prepared per needed.
consignment)
Sea IMO/IMDG  |P903 >l g(cell)/2 g Dangerous goods, [No marine Lithium
CODE 38-16 |SP188 (battery) Class 9 pollutant handling label
needed
<=lg(cel)/2 g Non-dangerous  |No marine Lithium
(battery) goods pollutant handling label
needed
Road ADR P903, P903a, >l g(cell)/2 g Dangerous goods, [No marine Lithium
P903b (battery) Class 9 pollutant handling label
needed
<=1g(cel)/2 g Non-dangerous  |No marine Lithium
(battery) goods pollutant handling label
needed

a) In general, all batteries in all forms of transportation (ground, air, or ocean) must be packaged in a safe and responsible

manner.

short circuits and be contained in “strong outer packaging” that prevents spillage of contents.

Regulatory concerns from all agencies for safe packaging require that batteries be packaged in a manner that prevents

All original packaging for GP

lithium coin cell (sometimes referred to as “Lithium metal battery”) has been designed to be compliant with these regulatory

concerns.

Primary (non-rechargeable) lithium metal batteries and cells, (UN 3090), are forbidden for transportation aboard

passenger-carrying aircraft. Such batteries transported in accordance with Section IA, IB & II of Packing Instruction 968 must

be labeled with the CARGO AIRCRAFT ONLY label.

b) International Maritime Organization (IMO) IMDG Code regulated these products as UN 3090, Lithium metal batteries, Class

9 dangerous goods with Special Provision 188 and 903 assigned.

¢) All batteries by our company, including single cells with lithium content less than 1¢g or battery pack models with lithium

" Member
é Gold Peak Group

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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content less than 2g, conform to special regulation 188 and transport condition defined in IMDG Code. It can be transported as

non-dangerous goods.

Transport of Lithium metal batteries contained in equipment or Lithium metal batteries packed with equipment have to follow

the appropriate regulations for UN3091, PI970 or PI969 respectively.

Section 15 — Regulatory Information
Special requirement be according to the local regulatory.

Section 16 — Other Information
The data in this Material Safety Data Sheet relates only to the specific material designated herein. However, the data is

provided without any warranty; expressed or implied, regarding its correctness or accuracy. It is the user’s responsibility to
assume liability on loss, injury, damage, or expense resulting from improper use of this product. We urge you to make this

information available as appropriate in your organization and to any others with whom you arrange to handle this product.

Section 17 — Measures for fire extinction

In case of fire, it is permissible to use any class of extinguishing medium on these batteries or their packing material. Cool
exterior of batteries if exposed to fire to prevent rupture.

Fire fighters should wear self-contained breathing apparatus.

" Member
é Gold Peak Group

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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