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Customer signature on top page of the official product specification is necessary for the shipment of
this battery product. PLEASE NOTE THAT CUSTOMER AGREES BY SUCH SIGNATURE THAT IN
NO EVENT SHALL SONY BE LIABLE TO CUSTOMER AND ANY THIRD PARTY FOR ANY
DAMAGES OR LOSSES, INCLUDING BUT NOT LIMITED TO, ANY SPECIAL INSIDENTAL,
CONSEQUENTIAL OR PUNITIVE DAMAGES OR LOSSES, COMPENSATION, REIMBURSEMENT,
WHICH MAY BE CAUSED BY CUSTOMER’S NON-OBSERVANCE HEREOF.
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BHDON\YT) I EARFILERTORTLERAZINRET HLDTEHYFEA
THESE CELLS ARE NOT INTENDED FOR INDIVIDUAL SALE OR USE.
REREVCLREBEDHEINTVS/ NI PR MADEAIRELTOHAZFERVETET
THESE CELLS MAY ONLY BE USED WITH ASSEMBLY OF BATTERY PACKS.
BHON\YT) I EREILBEATEAXEREINIGE.
RAGEREDRREL LT EENAHYET
USE OF THESE CELLS INDIVIDUALLY PRESENTS A SERIOUS RISK OF PERSONAL INJURY OR DEATH.
LERERE
History of revisions
EEFAH EEEIR A & £ B
Date Description Approved by | Prepared by
2015. st
Ver.0.1 06.30 17 issue
Vm g U P AR FEREEE S | o 1veoneoneone g d~—
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Lithium-lon Battery Specifications ) F 7 LA 7> /T 1) — {14k
1. General &
1.1 Scope & A E
This specification is applied to Lithium-lon Rechargeable Batteries provided by Sony.
REFEEV=—H)F O LAF N\ TIY—ITERAT S,
1.2 Product Category 8 &Hh731)—
Lithium-lon Rechargeable Battery — JF I LAF 2 /\yT1)—
1.3 Cell Type #i@ 4
US18650VTC6
1.4 Cell designation based on IEC61960. IEC61960 [ZE DU A
INR19/66
1.5 Applicable Safety Standard #EHZX£#R#& (Registration name : US18650VTC6)
UL1642: File No.MH12566
IEC62133 2nd Edition
Taiwan Commodity Inspection Act (CNS 15364)
2. Cell Rating /L E#&
Item IEH Rating E#& Note {##&
Discharge at 0.2ItA,2.0Vcutoff after
e mes Standard Charge
2.1 Rated Capacity EHB = 3000mAh 0.21tA, 2.0V & I B THRBIIAEIE.
RESRERE
2.2 Maximum Charge Voltage
BAXEBER 4.25v
2.3 Cut Off Voltage 20V
MEHKILETREE '
5 0A Continuous
2.4 Continuous Maximum Charge ' E i
Current EfF AT EER Pulse
6.0A 7SILR
30A (With 80 deg temperature cut)

2.5 Continuous Maximum Discharge CREAVE 80°CHY)

Current E#s R KK EE K (Without 80 deg temperature cut)
15A GREAvE 80°CHL)

2.6 Charge 0~+60°C Refer to the cell temperature spec
Allowable Environment |[F%& of 2.8 for cell surface temperature.
Temperature Discharge 20~ +60°C I REREICEALTIE
FERASETEE BE ] 28 DEIVEERIKRESRDIL,

2.7 Weight B 46.6+/-1.5g

% Cell condition at the shipment ~ About 75% discharged. /L H#EKEE # 75%KE
Y mm U e TS AR AL HRREE T | ) sersorseesor s ERRE =
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2.8 Cell Temperature Spec /LR EiR1&
2.8.1 Charge Conditions F=E&H

Temperature Range / Upper Limited Maximum Charging Current
Cell Surface Temperature Range Charging Voltage | Charging Current | Recommendation
BERE | CIREERE tREBEE BAXELR HEXEER
1 Low Charging A 4.25V 2.00A 1.00A
Temperature Range | 0°C=T<10°C
KB E i B 4.15V 4.00A 2.00A
Standard Charging
2 Temperature Range 10°C=T=45C 4.25V 5.00A 3.00A
RERESE
High Charging
3 | Temperature Range 45°C<T=60°C 4.20V 5.00A 2.00A
=mEE

At Low Charging Temperature range, condition A and B are both available.
Recommended condition is B.

EREEIIEY A FEEEHE B DELLNEEIRTES, HEILEME B,

2.8.2 Discharge Conditions & &

Discharge at cell surface temperature below 80°C.
TILRERED 80°CUTTHREEZHCLGITLE,

3. Cell Nominal Value tJLAFME

ltem IEHE Nominal A% Note f#%&
Discharge at 0.2ItA,2.0Vcutoff after
. . Standard Charge
NS <=

3.1 Nominal Capacity A B E 3120mAh 0.21tA, 2.0VI& I I ETHORBINISIE. 5
BIIRERE

3.2 Nominal Voltage AFREE 3.6V

3.3 Charge Voltage T EEE 4.20V

3.4 Energy Density TR JLX—ZE 631Wh/I

4. Shape/Dimension and Appearance Fs4k /| ~Tik&5VE
4.1 Shape/Dimension (Ref. P11 7. Outline) f4K / ~t3&% (BHB:P11 7. i)

Diameter of crimp 2> &4 Mtz | 18.35 +0.15/-0.20mm

Diameter of trunk fR &4}z 18.35 +0.15/-0.20mm
(excluding wrinkle on the tube)

Total Height ¥85

65.00 +/- 0.2mm

4.2Appearance 941

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.

ELWME BB, OV B RN EROGVEDEL, FR. H—THRMIEZRD2LDET D,

Vo U e TN AR EERER =

Kusororsox | ver, | o1 | HEES—E
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5. Performance 4 &g
5.1 Standard Test Condition #Z#E5{B& &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.
BB 23+2°C, IR 65£20%&F B, BL. BEDAELLGWVRYIZH N TIL, JRE 15~30°C.
IBE 25~85%MEEIZH L THEREZT>TRLY,

5.2 Testing Instrument or Apparatus :RERETER R U E
5.2.1 Dimension Measuring Instrument ~1 ;%3817 2%
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).

SERBIFEIZIX JIS B7502(5MEIw A o0 A—42—), £1=(X JIS B7503(F AV ILT —D)IRET D
BEEY 0.01mm DHD . FHIERIFL ELDEEZE TR ERFFAHT 5,

5.2.2 Voltmeter and Ammeter EE 5t R U EFET

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

(Indication Electric Instrument Level 0.5).

JIS C1102(RREXEE 0.5 R)ITMET 53D FEXRFL LDOBEEZE T HBIERE
FERAYT 5,

5.3 Standard Charge definition Z2# 3 &
Charging at a constant voltage of 4.20V( +/- 0.005V) and a constant current of 3.0A
for 2.5 hours in 23 +/-2°C atmosphere.

23+2°CHOFFER T 4.20V(x0.005V), 3.0A DEEE. EEBRT25 BREIRETHILELS,

5.4 Standard Discharge definition 124 E
Discharging at a constant current of 3.0A down to 2.5V in 23 +/- 2°C atmosphere.
23+2°CHOFFEK T 3.0A EEFRICT 25V EFTHETHILEL,

V= U T AR A ERRE RS | o ovorowes fEpREF~—
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5.5 Electrical Performance &S HIERE

ltemIE B

Condition &

Specification

MislE

5.5.1 Open-Circuit Voltage

FEREE

Shipping condition

3.25-3.65V and
the OCV shall be
within0.04V on

the same cell lot.
3.25V~3.65V
BEDOR—BYyrHND
EEZ(F 0.04V LUKN

REBRET(IIL

100mA<-->Discharge at 10A,

2.5V Cut-off After 300cycles

FEE 4.2V,4.0A 100mA#LIE

<- ->1RE 10A,2.5V &1t 300 S )L#%

5.5.2.1 AC Impedance(1) After standard charge within 3 days.(1kHz) 8mQ~18mQ
HEBIEHL(D) E#£FER 3 BHLUR.(1kHz)
5.5.2.2 AC Impedance(2) Shipping condition.(1kHz) 8mQ~18mQ
NEREHL(2) H K B8 (1kH2)
5.5.3.1 Capacity(1) After standard charging. 3000mAh or more
WMER=Z(1) discharge at 0.2I1tA(600mA)
cut off voltage 2.0V
TAFEE 4. 0.2ItA(B00MA) TRE 2.0V &1k
5.5.3.2 Capacity(2) After standard charging, 2850mAh or more
REBE(2) Standard discharging
5.5.3.3 Capacity(3) After standard charging. 2700mAh or more
MEBE®) discharge at 10A(10000mA)
cut off voltage 2.5V
ZEFER. 10A(10000mA) HE 2.5V #1E
5.5.3.4 Capacity(4) After standard charging. 2400mAh or more
MERE4) discharge at 15A(15000mA)
cut off voltage 2.5V
ZEEFER. 15A(15000mA) HE 2.5V #1E
5.5.4 Charge/Discharge Cycle | Charge at 4.2V, 4.0A, Cut-off current 1600mAh or more

5.5.5 Storage Characteristic

RERMH

After standard charging, stored at 23 °C for 28
days. Remaining capacity from 10A (2.5V cut off)
discharging.

E#FE%. 23°C- 28 HRERRF
10AR5VCU)RETHEREFRE

2430mAh or more

After above measurement, Recovery capacity
by discharge at 10A, 2.5V cutoff after
standard charge

REREAER.
ZHERE. 10AQ.5VCU)RETHEIERE

2565mAh or more

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

E#F Bk, 45°C- 28 HREIRRF
10AR5VCU)RETHEREFRE

2295mAh or more

After above measurement, Recovery capacity
by discharge at 10A, 2.5V cutoff after
standard charge

REREAER.
ZHERE. 10AQ.5VCU)RETHEIERE

2430mAh or more

V= U T AN
Sony Energy Devices Corporation

[Confidential]
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)

5.5.6 Longterm

Storage characteristic

REREFRE

After standard Charging,

of standard charging and

BRERER.

store at 23 °C, 365days. Recovery capacity

10A(2.5V Cut off) discharging.
23°C- 365 HRER#E
Z# 3R E. 10A(2.5V Cut O RETHRIERE

2430mAh or more

[Confidential]

5.5.7 Discharging Temperature Discharge Capacity Refer to the
Characteristic Temperature = = left table
MERERE MERE EORSR
. -10°C 1890mAh or more
Stanr(]jard Charging 0°C 2160mAh or more
Discharging: 10A 5
Cut-off Voltage: 2.5V 4212°g ;;88223 g: 22:2
REFRER.
10A HE
2.5V &1k
5.5.8 Charging Temperature Charging Capacity Refer to the
Characteristic Temperature s 2 left table
RERERFE EERE EORSR
_ 0°C 2423mAh or more
??gg;glggéﬁ.ZOV 23°C 2850mAh or more
Standard Discharging 45C 2850mAh or more
FE:4.20V
3.00A,2.5h
Vmmm e AR BB | | sesresmesses fERE g~ —
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5.6 Reliability {S%E1%

15 H & Rig{E
1) Standard charge No leakage,
5.6.1 Heat Cycle Test 2) Heat cycle at 75°C6h<—30min—-40°C6h No interception
E—rHS AT RE for 10cycles. R EMGECE

3) Storage at 20 +/- 5°C for 24hours

1) RERER
2) E—rH44JL 75°C, 6h <-30min.->-40°C,6h

109140
3) FM%. 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 | j@i&RiaET &
tHE =M g 3 times in each of X, Y and Z direction
3) Discharge at 10A, 2.5V cutoff 2565mAh or more

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

EEFFEER.PEAAILAN BE1.2mh b
XYZEZ3EZET.2EED 10AKRE 2.5V ELERSE

N 1) Standard charge No leakage,
5.6.3 Vibration Test 2) Vibration test under the following condition BiwhEZs
iR By BE Frequency and acceleration:10-60Hz, 20.6m/s?

Frequency and acceleration:60-80Hz, 13.7m/s®> | 2565mAh or more
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

ZEFER. IR 2EH 10AKE 2.5VRIERE
E3%IREN: 10~60Hz, 20.6m/s’

60~80Hz, 13.7m/s’

80~100Hz, 6.9m/s’

100~125Hz, 3.9m/s?

59 RA—7, XYZ & 1 B/

T A A b = fARE R > fAfRE~—
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6. Identification and Marking (Lot Number Definition : Manufacturing Date of Cells)
tIERE (OY FES  EILOEER)
The code is printed on a surface of the can, under the tube, at two lines.
TIILRRIERIVEIEIC 2 TTHFET 5,

SE  USXXXXXXXXX
6.1 Manufacturer Name (Trade name) &gt 4 A HHARELYMDDS b\ )
SE (Trade name of Sony Energy Devices Corp.)
SE (Y=-IY -7 N 42 b L— FR—L) Fig.1

6.2 Trade Mark (Fig.1 : USXXXXXXXXX) ZEki#fEH (Fig.1 : USXXXXXXXXX)
US18650VTC6

6.3 Plant (Fig.1 : Afor plant code) #!3&PRT (Fig.1 BEEK : A)
[Fig.1] K : Sony Energy Devices Corp. Koriyama Plant. K : Y=-I}Y =7 N {AMREBILE EFR

6.4 Specification (Fig.1 : HH for Cell Type) {t# (Fig.1: HH)
C6 : US18650VTC6

6.5 Lot Number (Fig.1: YMDDS for Manufacturing Date of Cells)
Ay k., ELEEERARB (Fig.1l: 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)

FEQOT7ILI 7Ry FEF-ITEE
FY:REFZA LLTEEITB CLI5EX I6FEY (FILITFRYE)

HMI 1H1¢-A, )_’L,—Cﬁ-ﬁl: B, C, ...................... (7)[,7—}7/(“} [\)
HDD: 1HB#01 & LTHFITTRT srrrrrrre e (#°F)
BWEES : BIEDBEETRT . ABC, -rrrrrrrrrees (FILT 7Y R)

6.6 UL Marking UL ¥—% (Fig.2 : Recognition Mark)

Fig.2
6.7 2 Dimensional Code 2 Xjta— K (Fig.3) .
The code is on the surface of the tube
tIILEIEF 1 —T LICEHFE
Fig.3
R A = ! BT | v A~ —
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don't weld in the renee of ®3 from center

Prohibited area

weldine tab
Fa-7J

Tube
VT O S AR ERREE S | L seasananss fEpkE~—
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8. Caution FEZFEIE
Caution on usage of Lithium-lon Rechargeable Battery.
DFLAFBMERZI-OHDIEFE

8.1 Caution for installing the battery into the pack /\v2#831
*Do not combine the different Lot Number cell (the Last 5 letters and figure) into the pack
B—/\yIRIZRLGSOYMFUN— (T 541 DEILERESELGNE

8.2 Caution for the battery and the pack
BEILELT VYT HEIESEIR

8.2.1 Charge &
*|t shall be Constant Current-Constant Voltage (CC-CV) charging method.

EEBMREBE(CC-CV)REAXEHENLET

8.2.2 Discharge W&
*|t shall avoid less than 2.5V by discharging.
MEROAYNTEREIF 2.5V EZHRELET

8.2.3 Design of battery pack /\wyF1)—/8vo%Et
*|t shall be the shape which cannot be connected easily to any charger other than

the dedicated charger.
EARBHRLUNTERBICRETELHVEIGIARIFZ—IRIZTEHILE
*It shall have the structure which cannot be connected easily for end user to apply for
another purpose.

IVRA—H MDD B TERICRETELRVWSSLHEEIZTHILE
*|t shall have terminals or function which cannot easily cause external short circuit

(such as chain short by necklace).

BSITHEER (RILAFIZEDFI-UYa- N Z5IER STV I IGIH F AR OEELTHE
*|t shall not short easily by effect of vibration or drop due to contact of internal wiring
materials to battery.

RENOETICKYNNVIRTBERRD L I— B SITEISENELSICEET S

8.2.4 Protection Circuit for Safety {R#ZRIE (REHERERD=HII)
*The protection circuit shall be installed in the battery pack or the charger.
NTY =) RERICIIRERKERET L
*The battery system must possess four types of protective circuits as follows.
NTY—DRTLIZIEUT 4 DORERBEFETHL

8.2.4.1 Over charging protective circuit by each block cell voltage monitoring
£I0vVBREE=4—I2&S BT ERFREM K
By each block cell voltage monitoring, the over charging protective circuit shall operate at less than
4.250V/cell.
BRERERKT. FTAVIBEEZLIVT VAT LIZKY, A0 IFHDEE)LITHL 4.250V/cell
LT THETLHE

8.2.4.2 Over discharging protective circuit by each block cell voltage monitoring
£I0vVBREE=A—IZL DB ERFREM K
By each block cell voltage monitoring, the over discharging protective circuit shall
operate at 1.5V/cell to 2.5V/cell.
BRERERRE. FTAVIBEE=RIV T ORTLIZEY, v IhDEt)LITHL
1.5Vicell ~ 2.5Vicell CHEENFTHZE

R TEREEE S | oo | ver | og | TRE~—>
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8.2.4.3 Over current protective circuit i@ R &R &
The over current protective circuit shall operate charging at less than 5A.
FEFOBERREDRILSAZBRADIETITETHTHIL
The over current protective circuit or device shall operate discharging at less than 30A.
WERFDEBERIREL 30A ZBADETITHERTLHIL
If the over 30A discharge occur, the allowable time of operating over current protection
comply with the below table.

B0A ZHBASMENRELE T HI5E . BERREFD I TOHFERMEITERITHIZE

*Tentative &5E

Dlscha;g(:;irrent 30~40A | ~BBA ~80A
WEER
Time
< Ll < o< :
. 40sec 19sec 6sec

8.2.4.4 Over temperature protective circuit at cell surface temperature
I REREICHTHREFRER K
The over temperature protective circuit at high temperature side shall operate discharging
until 80degC. (Including overshoot).
MER. SRATE /L REREN 80°CICHLHIIEERENMEET 2L (F—/—2a2—FED)
The over temperature protective circuit at high temperature side shall operate charging at
until 60degC. (Including overshoot).
REH. SBAITIEEILREEED 60°CIALHIRERENMER T HIE(F—/N—2a2—+ED)
The over temperature protective circuit at low temperature side shall operate charging
below 0degC.
FEER. ERBTE/ILREEREN OCLLT TRERENMESTEHIL

8.2.5 Prohibition of over discharge state. BIREIRREETHDEZILEIF
In the situation that the battery becomes over discharged to the point where it becomes less than
or equal to 1.0V, it is prohibited to charge such battery.

1.0V UATFICGAETHEBELZRETRET S LEEILTD

8.2.6 Cell Configuration #EfEt/L %
The cell configuration in the battery pack is to 2 parallels 5 series at the maximum.
INYYRERELVRIE. K215 5 BIETET S

8.3 Storage 1&7F
*The recommendation is DOD (Depth of discharge) 50~80% for long-term storage.
RHRFHOH (X DOD (Depth of discharge) 50~80% T,
*|t 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. )

REFREX EEEOIIBRELHEFI S T AT LELEGLENIE,
(#EEZREE; 20°C, #ERIEE ; 50%LLTF)

*Do not store the battery near heat sources, nor in a place subject to direct sunlight.
HREDES FWVE BEATLESF BN L-5GFTIIRELGE

T A A b = fARE R > fAfRE~—
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8.4 Prohibition Clause #£1tZE1§

in the Pack Check Sheet for Sony Li-ion Cell (Category; Power Technology) of such battery.
INVIFTIIo—MIBNWTTFORYROLI-AR- Bt/ v LUN~DERELE
*Do not resell the battery.
ESRiuk g T A At
*Do not throw the battery into fire, nor heat the battery.
BHEEDIY RITRIFANTYLGENIE
*Do not disassemble nor modify the battery.
BiESRIELRNE
*Do not leave the battery in a place of high temperature (60degC or more).
=im (60°CLLLE) [TEMN LN &
*Do not use the battery in a place of high temperature (60degC or more).
=im (60 CLLE) THRALLGWNZE
*Do not expose the batteries to water or moisture.
KEhbigEle
*Do not add strong shock, nor drop the battery.
BONVEEZEZY, BTSEGNIE
*Do not solder leads directly to the battery body.
TIVICEENAFITLIGENE
*Do not short (+) and (-) terminal of the battery with a kind of metal.
TIREGFERAFT R FEEREFTEBIERNIL
*Do not reverse charge the battery.
BREBELGNIE
*Do not penetrate the battery with a nail etc., nor make a hole in the battery.
FTZERILE=Y ., RERIFFYLGNIE
*Do not put the battery into a microwave oven or high pressure container.
BFLUDPORRERSBAICANGNIE

8.5 Note # &

be made per mutual agreement.
ERRICEAL T AL DR - TENREELIEE (. WA HBED LEEXIET S,

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).
R34 EOL %, MBI LY HIGTELRDTENTENET,

COEIBHEIL. HAEL 6 v BLLERTICEZENZLET,

When production location of the cell is planned to be changed or added,
TILOEEEEFEM-ZE(L, Sony DFFHET—2RHEZEHO T, RITSETULEEFT,

9. Packing R&LHk
9.1 Packing Instruction # &+ X
9.2 Printing Instruction for Master Carton YX42—Ah—k>EHIRIEH
9.3 Parts name marking % &7~
9.4 Packing Instruction for Pallet /XLy RS T4k

we'll inform and provide of necessary evaluation data beforehand to get customer's approval.

*Do not use the battery for any purpose other than the application and the battery pack specified

If any doubt or inconvenience regards this specification arises, modification and revision shall only

V=T U P AR ERREE S | o seorewewes b ~—
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Reference

In case of the energy density is more than 400Wh/| (see 3.4 Energy Density), 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/



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