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Lithium-lon Battery Specifications JF ™ LA 74/ w71 —{t ik

1. General #%
1.1 Scope 1 F & B
This specification is applied to Lithium-lon Rechargeable Battery provided by Sony.
AEHEEYZ—R)F I LA N\ T)—ISERT B

1.2 Product Category & &HhFTI31—
Lithium-lon Rechargeable Battery ~ UF o LAF4 2/ T )—

1.3 Cell Type #iE4
US18650VTCSEA

1.4 Applicable Safety Standard ;BAZ£#R1E (Registration name : US18650VTC5A)

UL1642: File No.****** [Plans to acquire]

IEC62133 2™  [Plans to acquire]

Taiwan Commodity Inspection Act (CNS 15364) [Plans to acquire]
Korean regulation [Plans to acquire]

2. Cell Rating 2L EE

ltem IEE Rating 7E1& Note f#%

Discharge at 0.2ItA,2.0Vcutoff after
Standard Charge

REIRERE
2.2 Maximum Charge Voltage
BAKRBEE 4.25V
2.3 Cut Off Voltage 2.0V
WERILETRERE '

2.4 Continuous Maximum Charge

Current EfER AT EER 6.0
2.5 Continuous Maximum Discharge 35.0A (With 80 deg.C temperature cut)
Current EfEfR KB R ' GREHUE 80°CHY)

26 Charge 0~+60°C Refer to the cell temperature spec
Allowable Environment |3TE of 2.8 for‘cell surface temperature.
Temperature Discharge 20~ +60°C tJbﬁ@iﬁ‘fEl:Eﬂbfla‘ B
ERBHESURRE KB 28 DEIVRERKRESROCE,

2.7 Weight & 4714159

3% Cell condition at the shipment  About 55% discharged. )L HEIKEE #) 55%HE

‘/:-—:Lt"*/"—'ff‘/(ﬁﬂ&t:%‘?i &%%ﬁ% I(UXXX%% Vel‘. _ tt%%f\o“_“‘/‘\ 4”4
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2.8 Cell Temperature Spec /LR ER

2.8.1 Charge Conditions FE&
Temperature Range / Upper Limited Maximum Charging Current
Cell Surface Temperature Range Charging Voltage | Charging Current | Recommendation
mEHE / 2IVRERE LRETEE BAREER REBER
1 Low Charging A 4,25V 2.00A 1.00A
Temperature Range | 0°C=T<10°C
{E B L B 415V 4.00A 2.00A
Standard Charging
2 Temperature Range 10°C=T<45°C 4.25V 6.00A 2.50A
REIR R
High Charging
3 Temperature Range 45°C<T=60°C 415V 6.00A 2.00A
= m
At Low Charging Temperature range, condition A and B are both available.
Recommended condition is B.
(EREIXEY A FE5EG BDOELLONERIRTED, HELEMN B,
2.8.2 Discharge Conditions T {4
Discharge at cell surface temperature below 80°C.
LI ERERED 8O CUTTHEELCEITE,
3. Cell Nominal Value tJLAFHME
ltem IEH Nominal 2% Note &%
Discharge at 0.2ItA,2.0Vcutoff after
) ) Standard Charge
BITRERE
3.2 Nominal Voltage AFREE 3.6V
3.3 Charge Voltage T EETE 4,20V
3.4 Energy Density T )JLX—5E 526Wh/

4. Shape/Dimension and Appearance 44k / <Hik& 8

4.1 Shape/Dimension (Ref. P11 7. Outline) ik / <ti&x (BH:P11 7. 5ME)
Diameter of crimp 2178850 | 18.35 +0.15/—0.15mm
Diameter of trunk iRER51#2 18.35 +0.15/—0.15mm
(excluding wrinkle on the tube)
Total Height #2455
65.00 £ 0.2mm
Ve e A AR PR | e ot o< —
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4.2Appearance #1i

It shall be free from any defects such as remarkable scratches, breaks, cracks, discoloration,
leakage, or deformation. It shall be clean, and have equality and product value.

ELUME, KB, 00 EE. BRh. EROAVNEDLLGER W—TRAEBMEZEFEOILNET S,

5. Performance 1§ g%
5.1 Standard Test Condition =4 BR & {4

Test condition shall be at 23 +/- 2degC and 65 +/- 20% R.H. However, temperature 15~
30°C,humidity

25~85% is acceptable as far as the test reliability is assured.

B 23+2°C iR FE 65+20%EF %, AL BREBO ALKV RYICEWLTIL, JRE 15~30°C,
IR 25~85%DEHICELTHEBEToTRL,

5.2 Testing Instrument or Apparatus ERETZR R UEE
5.2.1 Dimension Measuring Instrument < %81 EE 25

The dimension measurement shall be implemented by instruments with equal or

more precision scale of 0.01mm specified by JIS B 7502(outside micrometer) or
JIS B 7503(dial gauge).

R BIEICIE JIS B7502(0MAl < A IR A—5—), F1=1& JIS B7503(F AV ILT—D)HET D
BEY 0.01mm Q10 . F-IXEELULORBEEZETIAEREHEAT D,

5.2.2 Voltmeter and Ammeter BEE R UBE

Voltmeters and ammeters shall be equal or more precision instruments specified by
JIS C 1102

(Indication Electric Instrument Level 0.5).

JIS C1102(R RERE 05 M)ITHETHH0, F-EEFLULOBEEZE T HNERE
HERY 2.

5.3 Standard Charge definition #2335 E

Charging at a constant voltage of 4.20V(+0.005V) and a constant current of 2.5A
for 2.5 hours in 23+2°C atmosphere.

23+2°CHBEE T 4.20V(x0.005V), 2.5A DEBRE. EBRT 2.5 BHEFEET HLELVD,

5.4 Standard Discharge definition {22 E

Discharging at a constant current of 2.5A down to 2.5V in 23+2°C atmosphere.
23+2°CHBFFR T 2.5A EBFICT 2.5VETHET 52L&,

Ve U T A A LR SR
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5.5 Electrical Performance BSR4 #E

- Specification
ltemIE H Condition & {4 $R34 (8
5.5.1 Open-Circuit Voltage Shipping condition 3.40-3.80V  and
R EE EEOEIN the OCV shall be
within
0.04V on the
same cell lot.
3.40V~3.80V
BHORE—AvrAD
EEZEL0.04V LIA
5.5.2.1 AC Impedance(1) After standard charge within 3 days.(1kHz) 7TmQ~15mQ
REREHL(1) BEREHL 3 ALURN.(1kHz)
5522 AC Impedance(2) Shipping condition.(1kHz) 7mQ~15mQ
MERIEHL(2) K AE(1kHz)
5.5.3.1 Capacity(1) After standard charging. 2500mAh or more
WMEBE(1) discharge at 0.21tA(500mA)
cut off voltage 2.0V
EEFEEHE, 0.2ItA(500mA) JXE 2.0V #R1E
5.5.3.2 Capacity(2) After standard charging, 2375mAh or more
MEERRE(2) Standard discharging
BEFRBER . ARERE
55.3.3 Capacity(3) After standard charging. 2250mAh or more
B AR (3) discharge at 10A
cut off voltage 2.5V
E£FEER. 10A WE 2.5V I
5.5.3.5 Capacity(4) After standard charging. TBD
MEAE4) discharge at 30A
cut off voltage 2.5V
EHEF R, 30A ME 2.5V $#1E Fi-I& 80°CHIE
554 Charge/Discharge Cycle | Charge at 4.2V, 4.0A, Cut-off current 1750mAh or more
FERBEH I 100mA<-->Discharge at 10A,
2.5V Cut-off After 300cycles

FE 4.2V,4.0A 100mARLE

<- ->JRE 10A,2.5V #&1E 300 12L&

- After standard charging, stored at 23 °C for 28 | 2025mAh or more

5.5.5 Storage Characteristic days. Remaining capacity from 10A (2.5V cut off)
REHH discharging.

iZHEFR B, 23°C- 28 BRERTF

10A(2.5Veu) B TOEFER

After above measurement, Recovery capacity 2140mAh or more

by discharge at 10A, 2.5V cutoff after

standard charge

BEAENER.

IZHEFEE ., 10A(2.5Veu) RE TOEIEEE

After standard charging, stored at 45 °C for 28 | 1910mAh or more

days. Remaining capacity from 10A (2.5V cut off)

discharging.

EHER B, 45°C- 28 HRERF

10A(2.5Veu) B TOERFER

After above measurement, Recovery capacity 2025mAh or more

by discharge at 10A, 2.5V cutoff after

standard charge

ERGARNER.

1EAFEE, 10AQ.5Veu) B THORIERE

y:'—:ﬂ'jdix/“_‘?e)'{’fm%*t ﬂ:ﬁ%%% KUXXXXX Ver‘ _ {iﬁ%/\ﬂ_\:} ?f14
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556 Long t After standard Charging, 2025mAh or more
e ong term store at 23 °C, 365days. Recovery capacity
Storage characteristic of standard charging and
. 10A(2.5V Cut off) discharging.
el [ EE. 23°C- 365 AMRH
ZH#EE, 10A(2.5V Cut O ETOHERIERE
5.5.7 Discharging Temperature Discharge Capacity Refer to the
Characteristic Temperature 5 & left table
WEIR BRI WERE EORZR
) -10°C 1575mAh or more
gt‘anﬁard‘ Chaflrgrg 0°C 1800mAh or more
ischarging: 5
me [ Zmnones
REFEE,
10A TME
2.5V #&1t
5.5.8 Charging Temperature Charging Capacity Refer to the
Characteristic Temperature = i left table
FERERE RERE EORSHE
_ 0°C 2020mAh or more
zcgirg 2lnsgl;&LZO\*‘ 23°C 2375mAh or more
S'tan‘dérd Discharging 45c 2375mAh or more
e 4.20V
2.5A,2.5h
Ve e T AL (AR5 . {HgEE -
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5.6 Reliability {S$81%

1§ H & RkE
1) Standard charge No leakage,
5.6.1 Heat Cycle Test 2) Heat cycle at 75°C6h«—30min—-40°C6h No interception
E—rH A 2ILTRE for 10cycles. Wik, ERECE

3) Storage at 20£5°C for 24hours

1) BEFEBR
2) E=kY44JL 75°C, 6h <-30min.->-40°C,6h

109427
3) £k, 20+/-5°CIZ 24h (RE
1) Standard Charge No leakage,
5.6.2 Shock Test 2) Drop the battery from 1.2m height onto P-tile for | jBifti=o &
i Er e g 3 times in each of X, Y and Z direction
3) Discharge at 10A, 2.5V cutoff 2140mAh or more

4) Standard charge
5) Capacity by discharge at 10A, 2.5V cutoff

BRERXBR, PRI BE1.2mdb
XYZ % 3[E% T, 2@ HOD 10A 8 2.5V IR

N 1) Standard charge No leakage,
5.6.3 Vibration Test 2) Vibration test under the following condition WilgECE
MiREN % §E Frequency and acceleration:10-60Hz, 20.6m/s?

Frequency and acceleration:60-80Hz, 13.7m/s’ 2140mAh or more
Frequency and acceleration:80-100Hz, 6.9m/s’
Frequency and acceleration:100-1 25Hz,3.9m/s?

3) Discharge at 10A, 2.5V cutoff

4) Standard charge

5) Capacity by discharge at 10A, 2.5V cutoff

BEREH.IREI2EE 10ARE 2.5VELEEESE
E3%iREN: 10~60Hz, 20.6m/s’

60~80Hz, 13.7m/s’

80~100Hz, 6.9m/s’

100~125Hz, 3.9m/s?

59 RA—T, XYZ %& 1 B§fE

Vo U T A HREE S KUS06% | Ver ) fhERE~— o/14
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6. Identification and Marking (Lot Number Definition : Manufacturing Date of Cells)
IR (OY bES : ILOSER)
The code is printed on a surface of the can, under the tube, at two lines.
TILRRIEEIBIEIC 2 TTHFT S,

SE  USXOOCGKXXXX

6.1 Manufacturer Name (Trade name) #6i&E#t 4 A HHRELYMDDS

SE (Trade name of Sony Energy Devices Corp.)

SE (V=1 =T W AMR FL— FAR—L) Fig.1

6.2 Trade Mark  (Fig.1 : USXXXXXXXXXX) ZEHfESL (Fig.1 : USXXXXXXXXXX)
US18650VTC5A

8.3 Plant (Fig.1: A for plant code)  SL&EFT (Fig.1 HREE : A)

K : Sony Energy Devices Corp. Koriyama Plant. K : Y==I}y" =7 0" {A6ER LB 2T

S or SG : Sony Electronics(Singapore) Pte.Ltd.

6.4 Specification (Fig.1. : HH for Cell Type) 44k (Fig.1 : HH)
5A : US18650VTC5A

6.5 Lot Number (Fig.1: YMDDS for Manufacturing Date of Cells)
By bk, ELEEFEARR (Fig.1: YMDDS)

Lot Number (Fig.1: YMDDS for Manufacturing Date of Cells)

Y : Year '92 as A, Every next year is counted as B, C,... (Using an Alphabet letter)
M : Month January as A, the consecutive month as B, C,... (Using an Alphabet letter)
D : Day 01,02, - = - »29,30,31 (Using figures)

S : Electrode History A,B,C,-- (Using an Alphabet letter)

FEEOTNLI 7Ry b ERIEHF
FEY:'R2EFEEA ELTESEITB, C...04EM, 05FEN (ZILT7yh)

AM: 1R%ZA ELTAEIT B, Crrrrrrrrrrrereieens (FLT7Rv )
BDD: 1THZEO ELTHFITTRY --rrrerrerrrs (#&F)
BHEES: BEOEEETRT, ABC e (FLI7RY B

6.6 UL Marking UL ¥=—% (Fig.1 : Recognition Mark)

8.7 2 Dimensional Code 2 Zjta— K (Fig.2)

The code is on the surface of the tube
L IBAIEF 2 —7 LICHSF

Fig.2
Vemmm P T AR R B | oo fEAREA~ -
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8. Caution FEBIE
Caution on usage of Lithium-lon Rechargeable Battery.
UF O LAF O BiMERFS-HDFEEE

8.1 Caution for installing the battery into the pack 73w~ #H3L
*Do not combine the different Lot Number cell (the Last 5 letters and figure) into the pack
E=/SyIRICEGDZOYNFUN—(T 5 ) OV ERESELANIE

8.2 Caution for the battery and the pack
BEBLU/wIcHY 2 EEHE

8.2.1 Charge #£&
*It shall be Constant Current-Constant Voltage (CC-CV) charging method.
ERBREBE (CC-CV)REBAREHRELET

8.2.2 Discharge W&
*It shall avoid less than 2.5V by discharging.
WEROOYNTDBIEL 2.5V Z##ELFT

8.2.3 Design of battery pack /Vw51)—/Sy48%Et
*It shall be the shape which cannot be connected easily to any charger other than
the dedicated charger.
ERRBHRLUNTEBICKRETERVKSGars8—RiRIZTEIL
*It shall have the structure which cannot be connected easily for end user to apply for
the other purpose.
IR —AED BN TR RICRBTELVLITHEEICTHE
*It shall have the terminals or function which cannot easily cause external short circuit
(such as chain short by necklace).
BHITHEMIERR (R0 IVAFIC K BF1-vva-N EBIER ISV ESLIGF Rk OihE L4 50k
*It shall not be short easily by effect of vibration or drop due to contact of internal writing materials to
battery.
FREOETICEY S INEEERED S I— MBS ISRIOHNESICERRT B2

8.2.4 Protection Circuit for Safety {R#EIIE (XLMUHEEDT=HI)
*The protection circuit shall be installed in the battery pack or the charger.
NyTU—\w) RERICIIRERBEHRETHL
*The battery system must possess four types of protective circuits as follows.
NWT)—LDRATFLICIELUT 4 DOBRERIREEST L

8.2.4.1 Over charging protective circuit by each block cell voltage monitoring
FINVYBEE=A—IZL DB EHERY
By each block cell voltage monitoring, the over charging protective circuit shall operate at less than
4.250V/cell.
BREREEBIE, FTOVIBEEE=AIDTVRATLIZEY, 1S9O 2+)LIZRL 4.250V/cell
DT THEEIEHIL

8.2.4.2 Over discharging protective circuit by each block cell voltage monitoring
£V BEE=A—IZL DB NE FHE R
By each block cell voltage monitoring, the over discharging protective circuit shall
operate at 1.5V/cell to 2.5V/cell.
BRERERRKE, FTOVIBEEZRIVT VAT LIZEY . vohD @)Lzl
1.5Vicell ~ 2.5Vicell TEEITHE

Ve P T A AR HERERE fHfE—Y
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8.2.4.3 Over current protective circuit B E IR EE L
The over current protective circuit shall operate charging at less than 8A.
FEFOBERRERRRIL A ZBASETICERTHIL
The over current protective circuit or device shall operate discharging at less than 35A.
MEROBERREL 35A TBALETITEHT H2L
If the over 35A discharge occur, the allowable time of operating over current protection
comply with the below table.

A EHASMBARES 56 BERREFEDETCORBHBIE TRRICRSL

DISC%I;%% ?%rrenl 35~40A | ~B0A ~80A | ~100A
-lll-flfnfl‘ie <78sec. | <26sec. | <14sec. | <B.7sec.

8.2.4.4 Over temperature protective circuit at cell surface temperature
CIREREICHEITLREGRERR
The over temperature protective circuit at high temperature side shall operate discharging
until 80degC. (Including overshoot).
WER. BRATE L RERED 80°CITHAMICEERENERT I LG —1N—Ya—bED)
The over temperature protective circuit at high temperature side shall operate charging at
until 60degC. (Including overshoot).
FEE . BRAITIE LU RERES 60°CITRSMICREREA R T 208 (F—/N—La—bED)
The over temperature protective circuit at low temperature side shall operate charging

below 0degC.
FEEE. BRETIEILREERELS CCUT CTRERENMETTIL

8.2.5 Prohibition of over discharge state. BB KAETOEILEIF
Prohibition of the charge not more than 1.0V.
1.0VLEUTTOREREIL

8.2.6 Cell Configuration E#EtIL&
= TBD

8.3 Storage {R7F
*The recommendation is DOD(Depth of discharge) 50~80% for the long-term storage.

EHREROHLSIL DOD(Depth of discharge) 50~80%T9,
*It shall be kept in dry condition of low humidity, especially be free from high temperature
(45degC or more).  ( Recommended Temperature 20degC. , Humidity 50% or less. )

REFRREEEEEOIEIRIREEHIF T DL BT 45°CLLEEGBRNE,
(HEREE; 20°C, HERIBE  50%LTF)

*Do not storage the battery near heat sources, nor in a place subject to direct sunlight to storage in
warehouse.

BROIEC RV BENTHUES BN A5 CIRRELENIE

Ve U T AR LAREE S NITONN kg ~S—
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8.4 Prohibition Clause #1-ZE1§
*Do not throw the battery into fire, nor heat the battery.
BZRDY . KITERIFANWYLENIE
*Do not disassemble nor modify the battery.
Btz RsuELENCE
*Do not leave the battery in a place of high temperature (60degC or more).
Bim (B0°CLL L) ICE M EN &
*Do not use the battery in a place of high temperature (60degC or more).
=im (60°CLL L) THEALLGWIE
*To prevent the battery from water or moisture.
KFNDLEEZE
*Do not add strong shock, nor drop the battery.
BOVEEEZS ALY, ETSERNIE
*Do not solder lead directly to the battery body.
BIVICEEN\VZHTLENIE
*Do not short (+) and (-) terminal of the battery with a kind of metal.
TSAMFERAF R FEEBETRBESTANIL
*Do not reverse charge the battery.
BREBELGNIE
*Do not penetrate the battery with a nail etc., nor make a hole in the battery.
FTERILI=Y, REFIFYLENIE
*Do not put the battery into a microwave oven, nor high pressure container.
BFLUOPEERHRIZALGNIE

8.5 Note i &
If any doubt or inconvenience on this specification arises, modification and revision shall be
made per mutual agreement.

EFRRICBL T R ALH DEER - RENFRELGEIE. WARED LIBERET 5.

Depending upon circumstances such as EOL of raw material for cell component,

Sony may not be able to keep the supply of the cell. In that case, Sony will notify you of
this announcement by more than 6 months before production stop (before discontinuation).
RA# EOL | A S ICLUBMB TELRRHIIENTEVET,

CZD&IIGE L. HEEEILE 6 # A ERTICEEVELES,

When production location of the cell is planned to be changed or added,
we'll inform and provide of necessary evaluation data beforehand to get customer's approval.
TLOTLESEFBM - EEIL, Sony OFFBT—AEHEE-> T RITSETWEEET,

9. Packing #HE L4k
9.1 Packing Instruction 8 & {+#E &
9.2 Printing Instruction for Master Carton < 24—H—k IR
9.3 Parts name marking &% R~
9.4 Packing Instruction for Pallet /SLwMEG{T#
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