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3.6V Lithium Thionyl
Chloride – Standard
Untagged 

3.6V Lithium Thionyl
Chloride – Memory
Back-Up 

Rechargeable
Lithium Coin Cells

Lithium Thionyl Chloride
Batteries

Super Lithium
Thionyl Chloride

Techincal Data
Type Voltage (V) Capacity (mAh) Dimensions Order

Nominal Nominal LxDia. (mm) Code
1220 Horiz. 3 7 2 x 12.5 BT03238
2020 Horiz. 3 20 2.7 x 20 BT03239
2330 Horiz. 3 50 3.7 x 23 BT03240
3032 Horiz. 3 100 3.9 x 30 BT03241
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A range of 3.6V lithium thionyl chloride batteries, which
are ideal for CMOS memory back-up and circuit board
mounting.

A range of rechargeable lithium manganese dioxide
batteries with various terminations. They are suitable for
all types of back-up applications because their low
internal resistance encourages stable discharge voltage
characteristics.

A range of 3.6V non-rechargeable lithium thionyl chloride
batteries designed specifically for electronic applications
where long operational life, storage life, and reliability in a
small space are the main design criteria. Although
designed for low and medium current drain applications
they may be used at higher discharge and pulse currents.

Mftrs. Order Code price/pack
List No. 1+ 10+
VL1220-1HFE BT03238 1.95 1.73
VL2020-1HFE BT03239 1.95 1.73
VL2330-1HFE BT03240 2.38 2.14
VL3032-1HFE BT03241 2.75 2.52

A range of high capacity 3.6V lithium thionyl chloride
batteries, which are ideal for long term stand-by
applications.

Vanadium Lithium
Rechargeable
Coin Cells

Ì UL approved.
Ì 10 year shelf life. Ì Lithium wafer cells

Ì Long shelf life in excess of 10 years
Ì Low self discharge (<1% per annum)
Ì High terminal voltage
Ì Hermetically sealed casing
Ì Operating temperature -55°C to +75°C

Ì Non-rechargeable cells in standard can styles
Ì Very high energy density
Ì High terminal voltage
Ì Extremely low self discharge (<1% per annum)
Ì Wide operating temperature -55°C to +85°C
Ì Hermetically sealed casing

2

Ì Nominal voltage: 3V
Ì Temperature range: -20°C to +60°C
Ì Standard charge conditions: current=0.2mA, cut off

voltage=3.25V
Ì Standard discharge current=0.2mA

Technical Data
Type Capacity 

(Ah)
Max. Current 
Drain(mA)

Dims. (LxDia.)
mm

Weight 
(g)

1⁄2AA 1.0 6 25.2xØ14.7 9
AA 2.3 20 50.5xØ14.7 18
C 8.5 100 49.8xØ26.2 52
D 19.0 200 61.3xØ32.9 100

A range of rechargeable lithium coin type batteries with a
totally new composition employing vanadium pentoxide
cathode, lithium alloy anode and non-aqueous solvents
in the electrolyte solution. With an energy density about
twice that of button type nickel cadmium batteries, this
battery is especially suited for applications such as
memory back-up power in electronic devices.
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Applications include

Technical Data
Type Capacity (Ah) Dims. (HxDia.)mm Weight (g)
1⁄6D 1.7 9.6xØ32.9 23
1⁄10D 1.0 6.5xØ32.9 16
BEL 0.4 6.5xØ22.5 8

Ì -55°C to +70°C

4

258186

Ì 3V flat high voltage
Ì Several months continous back-up
Ì Low self-discharge enables use without recharging

after long storage period
Ì Stable to continuous overcharging and

overdischarging
Ì Applications include memory back-up power for PCs

and fax machines, AV equipment and
communications equipment (e.g. portable
telephones) and hybrid systems with solar batteries
(e.g. solar remote controls)

Ì CMOS RAM backup
Ì Alternative to solar cells for hybrid power applications
Ì Power supply for hand-held equipment

Applications include

258187

Mftrs. List No. Type Order Code price each
1+ 5+

SL-386/P 1⁄6D BT00883 6.60 6.08
SL-389/P 1⁄10D BT02307 6.50 5.99
SL-340/P BEL BT00881 5.94 5.40

Mftrs. List No. Type Order Code price each
1+ 5+

SL-350/S 1⁄2AA BT00098 4.90 4.34
SL-360/S AA BTT06/51 5.17 4.86
SL-2770/S C BT02336 11.25 10.37
SL-2780/S D BT02337 15.04 13.79

387236.409493

Please Note: These cells cannot replace non-
rechargeable lithium batteries. Special charging circuits
must be used to charge these cells.
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Ì Computer RAMs and
clocks

Ì Portable security device

Technical Data
Type Voltage 

(V)
Capacity 
(mAh)

Charge/ 
Discharge
Cycle

Dimensions 
(HxDia.)
mm

20163 25 1500 @ 
2.5mAh

1.6x20

500 @ 5mAh
20323 65 1000 @ 

6.5mAh
3.2x20

300 @ 13mAh
Pict.Manuf.PCB Layout 
Ref.Suffix

Pin Widths

1 T6 2-pin, Horiz. mount, 
Pins on outer dia.

1.8mm (+) 
0.75mm (-)

2 T17 2-pin, Vert. mount, 
Pins 4mm from outer dia.

1.8mm (+) 
0.75mm (-)

3 T25 3-pin, Horiz. mount, 
Pins on outer dia.

All 3mm

4 T26 3-pin, Vert. mount, 
One central pin, 
Other pins 
4.92mm from dia.

All 0.75mm
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Ì Radio Tags
Ì Pagers
Ì Point of Sale Terminals

258183

A range of non-rechargeable lithium thionyl chloride
batteries with various terminations

The 1⁄2AA standard battery is commonly used in
Apple Mac computers.

Pict. Ref. Cell Type Order Code price each
1+ 3+

1 2016 BT01214 3.46 3.18
2 2016 BT01215 3.52 3.23
3 2016 BT01216 3.46 3.18
2 2032 BT01217 3.44 3.16
3 2032 BT01218 3.64 3.16
4 2032 BT01219 2.80 2.57

Ì Nominal voltage: 3.6V
Ì Temperature range: -55°C to +85°C
Ì Hermetically sealed cells

Technical Data
Size Capacity Dimensions (LxDia.)mm
1/2AA 1000mAh 25.2x14.5
2/3A 1700mAh 33.1x16.6
AA 2200mAh 50.5x14.5

258184

Applications include

Description Order Code price each
1+ 5+

Axial Lead
1⁄2AA BT00503 4.45 3.82
2⁄3A BT00505 4.70 4.03
AA BT00504 4.59 3.94
PCB
1⁄2AA BT00508 4.34 3.72
2⁄3A BT00510 4.62 3.99
Tagged
1⁄2AA BT00511 4.08 3.48
AA BT00512 4.09 3.50
Standard
1⁄2AA BT00517 4.19 3.59
AA BT00516 3.83 3.42

Ì CMOS RAM backup
Ì Electronic automobile parts
Ì Metering gauges for water supply, power or gas
Ì Telephones and pagers
Ì Security/alarm systems
Ì Sensors and measuring instruments

Technical Data
Equivalent Size Dims. (LxDia.) mm Capacity (mAh)
1⁄2AA Exc. Tags 25.6x14.5 790
1⁄2AA Inc. Tags 29.5x14.5 910
Af Inc. Tags 52.6x17.0 2750
AA Inc. Tags 50.5x14.5 1800
AA Exc. Tags 54.3x14.5 2000

Pict.
Ref.

Manu.
Suffix

PCB/ PIN Layout (Lengths are shown for
the distance the pins clear the battery)

Pin Widths

1 5TC Standard plain cell -
2 TT 2-pin, Holed Tags, Length 7.5mm Both 3mm
3 TC Large positive pip -
4 2PC 2-pin, 90° Leads, Length 7mm Both 0.7mm
6 4AX 2-pin, Axial Lead, Length 45mm Both 0.7mm
7 PC 2-pin, 90° Leads, Length 7.5mm Both 0.75mm

258185

Pict. Ref. Cell Type Order Code price each
1+ 3+

6 1⁄2AA BT01175 4.92 4.49
1 1⁄2AA BT01176 4.26 3.91
3 1⁄2AA BT01178 3.65 3.37
2 1⁄2AA BT01179 3.32 3.06
7 1⁄2AA BT01180 4.86 4.45
4 AA BT01181 4.20 3.87
6 AA BT01182 3.56 3.26
1 AA BT01188 4.14 3.80
2 AA BT01189 3.98 3.64



  *	 Nominal capacity indicates duration until the voltage drops down to 2.0V when discharged at a nominal discharge current at 
20 deg. C.

 **	 Dimensions and weight are for the battery itself, but may vary depending on the shape of terminals or other factors. 

Hitachi Maxell, Ltd.
2-8-12, Iidabashi, Chiyoda-ku, Tokyo 102-8521, Japan
http://www.maxell.com

Values of data are not guaranteed.
All features and specifications are subject to change without notice. 
	 Date of issue: June, 2003 

Data Sheet
Model	 ML2016

System	 (Li-Al) alloy-Manganese Dioxide/Organic Electrolyte

Nominal Voltage (V)	 3

Nominal Capacity (mAh)*	 25

Nominal Discharge Current (eA)	 200

Charge/Discharge Cycle Lifetime
	 Depth of Discharge = 10%	 1,500 (2.5 mAh discharge) (total capacity 3,750 mAh)

	 Depth of Discharge = 20%	 500 (5 mAh discharge) (total capacity 2,500 mAh)

Temperature Ranges (deg. C)	 min.	 max.
	 Operating	 –20	 +60

Weight (g)**	 1.8

Dimensions (mm)**
	 Diameter	 20

	 Height	 1.6

UL Recognition	 MH12568 (N)

Characteristics

ML2016
Lithium Manganese Dioxide Rechargeable Battery

Available Terminals and Wire Connectors
	 Check http://www.maxell.co.jp/e/products/industrial/battery/pdf/ml2016e_.pdf  for diagrams of 
	 batteries with terminals.
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 *	 Nominal capacity indicates duration until the voltage drops down to 2.0V when discharged at a nominal discharge current at 20 deg. C.
**	Dimensions and weight are for the battery itself, but may vary depending on the shape of terminals or other factors. 

Hitachi Maxell, Ltd.
2-18-2, Iidabashi, Chiyoda-ku, Tokyo 102-8521, Japan
http://www.maxell.com

•	Data and dimensions are just reference values. For further details, 
	 please contact us at your nearest Maxell office.
•	Contents on this website are subject to change without notice. 

Date of issue: December, 2005
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Safety Instructions
This battery contains lithium, organic solvents, and other combustible materials.  For this reason, improper handling of the battery could lead to distortion, 
leakage*, overheating, explosion, or fire, causing bodily injury or equipment trouble.  Please observe the following instructions to prevent accidents.
* Leakage is defined as the unintentional escape of a liquid from a battery.

• Never swallow.
Always keep the battery out of the reach of infants and young children to prevent it from being swallowed.  If swallowed, consult a physician immediately.

• Do not replace.
Depending on the battery manufacturer, there might be major differences in performance even among the same types or models of batteries.  If you are an 
equipment manufacturer and need to replace the battery, please use a new one of the same type and same model as the existing one.  Because this is a 
rechargeable battery, its characteristics are completely different from a primary battery even though their shapes are alike.  If a primary battery is installed in 
the circuit in place of a rechargeable battery, gas could be generated or the primary battery could be short-circuited by charging.  This could lead to 
distortion, leakage, overheating, explosion, or fire.  Please design your equipment so that the end user cannot replace the battery by mistake.

• Never use two or more batteries connected in series or in parallel.
If batteries are connected together, it is very difficult to design a circuit to observe whether or not the batteries are charged at specified voltage or current as 
described in "Warning -Circuit Design".

• Never reverse the positive and negative terminals when mounting.
Improper mounting of the battery could lead to equipment trouble or short-circuiting.  This could cause distortion, leakage, overheating, explosion, or fire.

• Never short-circuit the battery.
Do not allow the positive and negative terminals to short-circuit.  Never carry or store the battery with metal objects such as a necklace or hairpin.  Please 
be careful when installing the battery not to short-circuit it with metal portions of the equipment.  Otherwise, this could lead to distortion, leakage, 
overheating, explosion, or fire.

• Never heat.
Heating the battery to more than 100 deg. C could increase the internal pressure, causing distortion, leakage, overheating, explosion, or fire.

• Never expose to open flames.
Exposing to flames could cause the lithium metal to melt, causing the battery to catch on fire and explode.

• Never disassemble the battery.
Do not disassemble the battery, because the separator or gasket could be damaged, leading to distortion, leakage, overheating, explosion, or fire.

• Never weld the terminals or solder a wire to the body of the battery directly.
The heat of welding or soldering could cause the lithium to melt or cause damage to the insulating material in the battery, leading to possible distortion, 
leakage, overheating, explosion, or fire.  When soldering the battery directly to equipment, solder only the tabs or leads.  Even then, the temperature of the 
soldering iron must be below 350 deg. C and the soldering time less than 5 seconds.  Do not use a soldering bath, because the circuit board with battery 
attached could stop moving or the battery could drop into the bath.  Moreover, do not use excessive solder, because the solder could flow to unwanted 
portions of the board, leading to a short-circuit or charging of the battery.

• Never allow liquid leaking from the battery to get in your eyes or mouth.
Because this liquid could cause serious damage, if it does come in contact with your eyes, flush them immediately with plenty of water and consult a 
physician.  Likewise, if the liquid gets in your mouth, rinse immediately with plenty of water and consult a physician.

• Keep a leaking battery away from fire.
If leakage is suspected or you detect a strange odor, keep the battery away from fire, because the leaked liquid could catch on fire.

• Never touch the battery electrodes.
Do not allow the battery electrodes to come in contact with your skin or fingers.  Otherwise, the moisture from your skin could cause a discharge of the 
battery, which could produce certain chemical substances causing you to receive a chemical burn.

• Never set the charge voltage above 3.3V.
Charging at a higher voltage could cause the generation of gas, internal short-circuiting, or other malfunctions, leading to distortion, leakage, overheating, 
explosion, or fire.  For details, see the recommended circuits in the figure below.

• Always charge at the nominal currents shown below.
Large surges of current could degrade the battery's characteristics, leading to distortion, leakage, overheating, explosion, or fire.  To avoid excessive current 
at the initiation of charging, make sure to attach protective resistance for current control.  See the recommended circuits below.

Handling

	 Model	 ML2032	 ML2016	 ML1220
	 Charge Current	 2mA or lower	 2mA or lower	 1mA or lower

Table 1 Nominal Charge Current by Model

Circuit Design

Warnings
ML Lithium Manganese Dioxide Rechargeable Battery 1/2



Hitachi Maxell, Ltd.
2-18-2, Iidabashi, Chiyoda-ku, Tokyo 102-8521, Japan
http://www.maxell.com

•	Data and dimensions are just reference values. For further details, 
	 please contact us at your nearest Maxell office.
•	Contents on this website are subject to change without notice. 

• How to select the protective resistance for the current control
The maximum charge current flows in the battery when charged at an end voltage of 2V.  Therefore, the value of resistance is calculated using this 
equation:

(R) >= ((Output Voltage of Voltage Regulator) - 2) / (Nominal Charge Current)

For example, the S-812C series, which has a maximum input voltage of 18V, or the S-817 series with a maximum input voltage of 10V (Seiko Instruments 
Inc.) can be used as a voltage regulator.
Note 1:	 If the main power source voltage is stable, the charge voltage can be allotted from main power source divided by the combination of resistances.
Note 2:	 Because the battery height must be changed by the charge and discharge cycle, place a minimum of 1mm of space between the battery and 
	 device or chassis.

The battery may be regulated by national or local regulation.  Please follow the 
instructions of proper regulation.  As electric capacity is left in a discarded 
battery and it comes into contact with other metals, it could lead to distortion, 
leakage, overheating, or explosion, so make sure to cover the (+) and (-) 
terminals with friction tape or some other insulator before disposal.

	
Model

	 Output Voltage of Voltage Regulator
	 	 3.1V	 3.2V
	 ML2032	 > 550 ohm	 > 600 ohm
	 ML2016	 > 550 ohm	 > 600 ohm
	 ML1220	 > 1.1K ohm	 > 1.2K ohm

Table 2 Example of resistance

• Recommended circuits
Please refer to the representative basic circuits shown below.  If you have any questions about circuit design, please feel free to cantact Maxell.

Warnings
ML Lithium Manganese Dioxide Rechargeable Battery 2/2

Voltage
Regulator

Load

Disposal

Tape

Battery

Example of battery insulation

+
–

R

D

D: Diode;    R: Resistance

To 16V

+

–

GND

ML

(3.0-3.3V)

• Use within the rated temperature range of - 20 to + 60 deg C.
Otherwise, the battery's charge and discharge characteristics may be reduced.

• Never expose the battery to ultrasonic sound.
Exposing the battery to ultrasonic sound may cause short-circuiting because the inside material is broken into pieces, leading to distortion, leakage, 
overheating, explosion, or fire.

• Never subject the battery to severe shock.
Dropping, throwing, or stomping on the battery may cause distortion, leakage, overheating, explosion, or fire.

• Never use or leave the battery in a hot place such as under the direct rays of the sun or in a car in hot weather.
If you do, this may cause distortion, leakage, overheating, explosion, or fire.

• Never allow the battery to come in contact with water.
If it does, this may cause the battery to rust or lead to distortion, leakage, overheating, explosion, or fire.

• Never store the battery in a hot and highly humid environment.
Doing so may cause the performance of the battery to deteriorate.  In certain environments, this may lead to distortion, leakage, overheating, explosion, or 
fire.

Handling/Storage




