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Lithium-lon Battery Specifications JF ™ LA A/ \ T 1) —it#%k

1. General #{&
1.1 Scope & FA &5
This specification is applied to Lithium-lon Rechargeable Battery provided by Sony.
AEBREEV=—B)FOLAADN\YT)—IZERT 5,

1.2 Product Category & GZAHF31)—
Lithium-lon Rechargeable Battery UF D LAF2/\yT1)—

1.3 Cell Type #iE4
US18650VTC5

1.4 Applicable Safety Standard B &£##& (Registration name : US18650VTC5)
UL1642: File No.MH12566
IEC62133 INR19/66
Taiwan Commodity Inspection Act (CNS 15364)

2. Cell Rating ®2JLE1&

ltem IER Rating E#& Note f&#%
Discharge at 0.21tA,2.0Vcutoff after
S Standard Charge
2.1 Rated Capacity EH&EE 2500mAh 0.21tA. 2.0V i 1E B THOR IS,
REISEERE
2.2 Maximum Charge Voltage 4,25V
BEAREERE '
2.3 Cut Off Voltage 20V
WEHLRLETRERE '
2.4 Continuous Maximum Charge 4.0A
Current Efizx KFEEER '
30.0A (With 80 deg temperature cut)
2.5 Continuous Maximum Discharge CREAVH80CHY)
S 4k [5)=c
Current ZftiR XHEET 20.0A (Without 80 deg temperature cut)
CREHvE 80°CHEL)

2.6 Charge 0~+60°C Refer to the cell temperature spec
Allowable Environment |FE& of 2.8 for cell surface temperature.
Temperature Discharge 20~ +60°C I REEREICEALTIE
FRAFSHETEE ME i 28 DEIVEERIZESENIL,

2.7 Weight &€ 44 3+/-1.5g

% Cell condition at the shipment  About 70% discharged. /L H#EFKEE #70%10E

Vm U A AR FREBEE S | evvne R —
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2.8 Cell Temperature Spec tJLBERE

2.8.1 Charge Conditions FEESH
Temperature Range / Upper Limited Maximum Charging Current
Cell Surface Temperature Range Charging Voltage | Charging Current | Recommendation
BEEH | £ RERE TRAEEE | BAREER | #EREER
4 | Low Charging A 4.25V 2.00A 1.00A
Temperature Range | 0°C=<T<10°C
K2 E i B 415V 4.00A 2.00A
Standard Charging
2 | Temperature Range 10°C=T<45C 4.25V 4.00A 2.50A
BERESE
High Charging
3 Temperature Range 45°C<T=60°C 415V 4.00A 2.00A
=m i
At Low Charging Temperature range, condition A and B are both available.
Recommended condition is B.
BRERIIEH AFIEEH B OELLONETEIRTED, HEILEH B,
2.8.2 Discharge Conditions fRE&H
Discharge at cell surface temperature below 80°C.
I REREMN B0 CLLFTHREEZEL LI L,
3. Cell Nominal Value +JLAFRME
ltem IER Rating E#& Note f&#&
Discharge at 0.21tA,2.0Vcutoff after
. . . Standard Charge
BHEERE
3.2 Nominal Voltage AFREE 3.6V
3.3 Charge Voltage TEETE 4.20V
3.4 Energy Density TR IJLX—ZE 534Wh/|

4. Shape/Dimension and Appearance F4K / ~TikE5M 8
4.1 Shape/Dimension (Ref. P10 7. Outline) 24K / <tk

(BH:P10 7. 5\E)

Diameter of crimp 2') > T &8¢ 2

Diameter of trunk fRZER4} 72

Total Height #8 5

18.2 +0.15/—0.2mm

18.2 +0.15/—0.2mm

(excluding wrinkle on the tube) (Fa—JUHES T ESELLY)

65.00 £ 0.2mm
Ymm U T AR fEARER fIpRE~—Y
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C 7 )

4.2Appearance 4\ &

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.

ELWMGE. BHE. O £ B, BN, EROLGVELDEL, FR. H—THREEZH O DLDET S,

5. Performance 14 &g
5.1 Standard Test Condition Z££5{ ER &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.
mE 23+2°C, IR E 65+20%&F %, BL . REBDAELGULRYIZE WL TIX, JEE 15~30°C.
iBE 25~85%DEHEIZHE LV THRERZITO>TELY,

5.2 Testing Instrument or Apparatus iXERETER R U2 E
5.2.1 Dimension Measuring Instrument ~F %8| 7 28

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).

SHEBITEIZIE JIS B7502(9MEIT A /R A—R—), £1=1E JIS B7503(F AV ILT—D)HRET S
BEY 0.01mm DH0. FIEXRFEULOBELXETHHEREFERT S,

5.2.2 Voltmeter and Ammeter EF it R UV ERET

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

(Indication Electric Instrument Level 0.5).

JIS C1102(RTERET 7 0.5 fR)CHEI DD, FEXRAFULDFEERT HAERE
ERAY %,

5.3 Standard Charge definition {24 R &
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°CHOFEFER T 4.20V(+x0.005V). 25A DEEE. EERT 25 BRAKET HILELD,

5.4 Standard Discharge definition 12K E

Discharging at a constant current of 2.5A down to 2.5V in 23+2°C atmosphere.
23+2°COFESK T 2.5A EBRICT 2.5V ETHET HLELI,

P ARG RS | ) womn s g g —
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C 7 )

5.5 Electrical Performance &5 891t RE

g Specification
temIE H Condition & 4 s (S
5.5.1  Open-Circuit Voltage Shipping condition 3.40-3.80V  and
FREE H IR AR the OCV shall be
within
0.04V on the
same cell lot.
3.40V~3.80V
BEDOE—AYrcAD
BIEZE(X0.04V LA

5.5.2.1 AC Impedance(1) After standard charge within 3 days.(1kHz) 8mQ~18mQ
HNEBIEHL(1) FHEFER 3 BLUAN.(1kHz)

5.5.2.2 AC Impedance(2) Shipping condition.(1kHz) 8mQ~18mQ
RERE(2) H PR (1kHz)

5.5.3.1 Capacity(1) After standard charging. 2500mAh or more
BEEF=(1) discharge at 0.2I1tA(500mA)

cut off voltage 2.0V
T I E &, 0.21tA(500mA) TRE 2.0V #&R1E

5.5.3.2 Capacity(2) After standard charging, 2375mAh or more
BMERZ(2) Standard discharging

5.5.3.3 Capacity(3) After standard charging. 2250mAh or more
BEEZ=(3) discharge at 10A(10000mA)

cut off voltage 2.5V
ZAFTEZ. 10A(10000mA) ME 2.5V #&1E

5.5.3.4 Capacity(4) After standard charging. 2000mAh or more
MESE4) discharge at 20A(20000mA)

cut off voltage 2.5V
ZAEFEH. 20A(20000mA) TRE 2.5V #&1E

5.5.3.5 Capacity(5) After standard charging. 2500mAh or more
BEBZ=(5) discharge at 0.2ItA(500mA)

cut off voltage 2.007V

ZAEFEZ. 0.21tA(500mA) IE 2.007V #&1E

5.5.4 Charge/Discharge Cycle | Charge at 4.2V, 4.0A, Cut-off current
FEEREHAIIL 100mA<-->Discharge at 10A,

2.5V Cut-off After 300cycles

FE 4.2V,4.0A 100mAf&IE

<- ->fR&E 10A,2.5V #&1t 300 Y1 )Li&

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

days. Remaining capacity from 10A (2.5V cut

REFRMS off) discharging.

ZHEFE R, 23°C- 28 HEIRTF
10AQSVeuBTORESE |
After above measurement, Recovery capacity 2140mAh or more
by discharge at 10A, 2.5V cutoff after
standard charge
REREATR.

ZHEFE. 10A(2.5Vcu) HETHEIERE

1750mAh or more

5.5.5 Storage Characteristic

After standard charging, stored at 45 °C for 28 | 1910mAh or more
days. Remaining capacity from 10A (2.5V cut
off) discharging.

ZHEFER. 45°C- 28 AFERE

10A25Veu) RETDREFRE

Vm U A AR FREBEE S | evvne R —
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C 7 )

After above measurement, Recovery capacity 2025mAh or more
by discharge at 10A, 2.5V cutoff after
standard charge
RESENTER.
ZEFE. 10A2.5Veu)i NETHEIERE
556 Long term After standard Charging, 2025mAh or more
" ongte store at 23 °C, 365days. Recovery capacity
Storage characteristic of standard charging and
' 10A(2.5V Cut off) discharging.
Ll ¥4 ; , 0
RRRAHI ZHEFEHR. 23°C-365 AMKRRE
ZHEFE. 10A(2.5V Cut Of ) HETHRIERE
5.5.7 Discharging Temperature Discharge Capacity Refer to the
Characteristic Temperature s = left table
WERERE WERE EDRZR
_ -10°C 1575mAh or more
g’fa”gard_ Chirgrg 0°C 1800mAh or more
ischarging: 5
Cut-off Voltage: 2.5V igg iﬁggmﬂ O; 20:6
BERER. or more
10A HRE
2.5V #&1t
5.5.8 Charging Temperature Charging Capacity Refer to the
Characteristic Temperature B 2 left table
RERERME RERE EDRSER
_ 0°C 2020mAh or more
2Cf51:’;\\rgzln59r:]4.20V 23°C 2375mAh or more
S.tan,da'rd Discharging 45%C 2375mAh or more
F£E:4.20V
2.5A,2.5h
SHERE
Vmmm U A AR ERREES | | omions fhBEE~—o
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5.6 Reliability {814

i & S RE

3 times in each of X, Y and Z direction
3) Discharge at 10A, 2.5V cutoff
4) Standard charge
5) Capacity by discharge at 10A, 2.5V cutoff

REFER.P I BE1.2mhb
XYZ & 3 B T.2 @B® 10A 8E 2.5V KILFE

17 H & #& RIEIE

1) Standard charge No leakage,

5.6.1 Heat Cycle Test 2) Heat cycle at 75°C6h«30min—-40°C6h No interception
E—rHAIILTAE for 10cycles. R ERECE

3) Storage at 20+5°C for 24hours

1) BERER

2) E—rHAUJL 75°C, 6h <-30min.->-40°C,6h

109491

3) ZMik. 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 | jFiR#=l &

2140mAh or more

it i Bl 14 #E

Frequency and acceleration:10-60Hz, 20.6m/s>
Frequency and acceleration:60-80Hz, 13.7m/s®
Frequency and acceleration:80-100Hz, 6.9m/s>
Frequency and acceleration:100-125Hz,3.9m/s®

3) Discharge at 10A, 2.5V cutoff

4) Standard charge

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

ZHEFBR. kKT 2 BB D 10A HE 2.5V RIER

==5

E3REN: 10~60Hz, 20.6m/s?
60~80Hz, 13.7m/s?
80~100Hz, 6.9m/s’
100~125Hz, 3.9m/s?

5 9 RA—T, XYZ & 1 K5

s
_— 1) Standard charge No leakage,
5.6.3 Vibration Test 2) Vibration test under the following condition RBiklaECE

2140mAh or more

Vo U TN AR S
Sony Energy Devices Corporation

(RREE i

Spec. No. KU s oe sk
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6. Identification and Marking (Lot Number Definition : Manufacturing Date of Cells)
TILRE (OY bES : ILOEER)
The code is printed on a surface of the can, under the tube, at two lines.
TILRREEIIAIEIZ 2 TTHNFT 5,

SE  USXXXXXXXXX
6.1 Manufacturer Name (Trade name) # &%t 4 A HHRELYMDDS b\
SE (Trade name of Sony Energy Devices Corp.)
SE (J=-IfY =T N AAH b L— FHR—L) Fig.1

6.2 Trade Mark  (Fig.1 : USXXXXXXXXX) ZE##iES (Fig.1 : USXXXXXXXXX)
US18650VTC5

6.3 Plant (Fig.1: Afor plantcode) &&fr (Fig.1 AR : A)
K : Sony Energy Devices Corp. Koriyama Plant. K : Y=-I}Y" -3 0" {AREBILZE £

6.4 Specification (Fig.1. : HH for Cell Type) {t#k (Fig.1 : HH)
C5 : US18650VTC5

6.5 Lot Number (Fig.1 : YMDDS for Manufacturing Date of Cells)
Ay b, ELEEFAB (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)

FEOT7ILD 7Ry bEII#FE
FY:'Q2F%A ELTESEICB, C,..04EM, 05N (FILITF7RY )

AM: 1AZA ELTAHARBITB, Crrrrrrrrrrrrerreeenns (FLIZF7RY L)
HDD: 1THZO1 ELTHFITTIRG - rrrrrrrrrrreeees (%)
%*ﬁ%ﬁ S : %*ﬁ@@ﬁé%j’o A,B1C, ...................... (7)[,77&\\} I‘)

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

6.7 2 Dimensional Code 2 Ryta— k  (Fig.2)

The code is on the surface of the tube
wIIBEFa1—TLEICEHFE

Fig.2
Ymm U T AR fEARER fIpRE~—Y
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don't weld in the renee of #3 from center
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8. Caution ;¥EEIE
Caution on usage of Lithium-lon Rechargeable Battery.
DFOLAFEMERZI-HDITEEE

8.1 Caution for installing the battery into the pack /\'w%#H3L
*Do not combine the different Lot Number cell (the Last 5 letters and figure) into the pack
Bl—/\vIRICEGSHAVYMFUN—(TF 541 DRI ERESELGNE

8.2 Caution for the battery and the pack
BELBLUN\VIICETHEEEE

8.2.1 Charge &
*It shall be Constant Current-Constant Voltage (CC-CV) charging method.
EEREBE (CC-CV) RBAREHZNLET

8.2.2 Discharge 1XE
*It shall avoid less than 2.5V by discharging.
MEROAYMDBIEL 2.5V & #HELEY

8.2.3 Design of battery pack /\y71)—/\v %5t

*It shall be the shape which cannot be connected easily to any charger other than

the dedicated charger.
EAREBHRLUNTESICKRETELVEIGIRIZ—HIRIZTHTE

*It shall have the structure which cannot be connected easily for end user to apply for

the other purpose.

IR DD BEMTESRICKRETERVLILGEEIZTHIL

*It shall have the terminals or function which cannot easily cause external short circuit
(such as chain short by necklace).
BBITHHERREIE (RVILAEIZL D F1-Vva- N &5 ER ISV SIS LR F IR OEEET 5L

*It shall not be short easily by effect of vibration or drop due to contact of internal writing materials to
battery.
RENCETICKY/ANYIREBERHED L I— IR BITEISHEWNKIICERET S E

8.2.4 Protection Circuit for Safety IR #ZRIi& (REMHERDT=HIZ)
*The protection circuit shall be installed in the battery pack or the charger.
YT =19 RERICITRERKRERET DL
*The battery system must possess four types of protective circuits as follows.
NOT)—=DRTLIZIEUT 4 DORERBKEETHIL

8.2.4.1 Over charging protective circuit by each block cell voltage monitoring
£IOVIBREE=4—IT&5HB TR ERERE
By each block cell voltage monitoring, the over charging protective circuit shall operate at less than
4.250V/cell.
BRERERRKE. FTOVIBERE=FV VT ORATLIZEY Ny DL)LIZxtL 4.250V/cell
LUTTHERTHIE

8.2.4.2 Over discharging protective circuit by each block cell voltage monitoring
£I0v BEEE=4—IT&2BMERER R
By each block cell voltage monitoring, the over discharging protective circuit shall
operate at 1.5V/cell to 2.5V/cell.
BRERENRE. FTOVIEEEZRIVTORTLIZEY Ay IFhO2+ELITHL
1.5V/cell ~ 2.5V/cell TENTHE

Vm— U T AR A hREE fIRE~—
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8.2.4.3 Over current protective circuit 3@ E 7 (R & @
The over current protective circuit shall operate changing at over 4A.
FEEBROAENGRERKE IAZBALETIZESHTHIL
The over current protective circuit or device shall operate discharging not to result in the risk or fire
or explosion for over 30A discharging.
WERDBETRREL 30AXBZLETITHEETSHE
The allowable time at each current is less than the below table.
HEEROREHFERRIETEICED

ORehage e |30 son | ~aon | ~aon | ~1008
BB BB /JIL
-gl#rlra;; <33sec. | <15sec. | <11sec. | <4sec.

8.2.4.4 Over temperature protective circuit at cell surface temperature
I EREEBEICH TS EEFRERK
The over temperature protective circuit at high temperature side shall operate discharging
until 80degC. (Including overshoot).
WER. SR TIEE/ILRERED 80°CIZHLAIEERENMET T HIE(A—/N—2a2—bED)
The over temperature protective circuit at high temperature side shall operate charging at
until 60degC. (Including overshoot).
FEN. BRAITEHEILREEED 60°CIZLLRNEERENMEETHE(F—/N\—2a—ED)
The over temperature protective circuit at low temperature side shall operate charging
below 0degC.
B, KRAITEE/ILREREN OCUT CRERENFEITHIL

8.2.5 Prohibition of over discharge state. ;B EIRETHDEILEIF
Prohibition of the charge not more than 1.0V.
1.0VLUTTOREE

8.2.6 Cell Configuration #E#EtIL %k
The cell configuration in the battery pack is to 3 parallels 13 series at the maximum.
INYYRERELEIE. &R IEH 13 EFNETET S

8.3 Storage 1&7F
*The recommendation is SOC 20~50% for the long-term storage.

EHIREFRFOHEIL SOC20~50%TY,
*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. )

REFREE EEEDORBIREEMIFTHL FITA5CUE LGN E,
(HESERE ; 20°C, #EEEIRE  50%LLT)
*Do not storage the battery near heat sources, nor in a place subject to direct sunlight to storage in

warehouse.
RN BWME. BEATHLES BN LE=HEMTIIRELLZLNE

Vm— U T AR A hREE fIRE~—
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8.4 Prohibition Clause ZI1-Z%EIE
*Do not throw the battery into fire, nor heat the battery.
BMZRDY, KITERIFANFYLGENIE
*Do not disassemble nor modify the battery.
BiENRRSELGNE
*Do not leave the battery in a place of high temperature (60degC or more).
BUR (60°CULE) ISEMNMRLE
*Do not use the battery in a place of high temperature (60degC or more).
=im (60°CLLE) TREALLZWLIE
*To prevent the battery from water or moisture.
KBNDIGEZE
*Do not add strong shock, nor drop the battery.
BMMEEBZEZY, B TIELGNIE
*Do not solder lead directly to the battery body.
TILIZEBENSFITLGENIE
*Do not short (+) and (-) terminal of the battery with a kind of metal.
TIRGFERAFT RIGFEEBRETRBSELIIL
*Do not reverse charge the battery.
HREBLGENIE
*Do not penetrate the battery with a nail etc., nor make a hole in the battery.
STZERIL-Y. RERITYLGLIE
*Do not put the battery into a microwave oven, nor high pressure container.
BFLUOPERERBERICANGNIE

8.5 Note ## &
If any doubt or inconvenience on this specification arises, modification and revision shall be
made per mutual agreement.
RICEALT. GALH DM - FENRLELI-BE (. NABEO LEERIET 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).
R # EOL %, MU ME CKYRIETELLRDIENTEVET,

CD&IGIGEF. HBEFEL 6 » AU ERNITEEWNLET,

Vm— U T AR A hREE fIRE~—
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Reference

In case of the energy density is more than 400Wh/| (see 2.11), it is possibility to be subject to

regulation by object country. It is recommend to confirm the contents of regulation.

As of October 2012
Japan, Electrical Appliance and Material Safety Law

http://www.meti.go.jp/policy/consumer/seian/denan/index.htm

Korea, Electrical Appliances Safety Control Act
http://www.safetykorea.kr/
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