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*1 Internal resistance is measured using AC(Alternating Current) method.
*2 Maximum discharge current indicates the value of current for approximately 50% of nominal capacity.
*3 100% and 20% D.O.D are based on nominal capasity.

FEATURES
• Large discharge capacity:

Large discharge capacity for high operational voltage
range of 2.0V to 3.3V.

• Long cycle-life:

Over 200 times cycle-life under the charge/discharge
condition at 2.0V to 3.3V.

• Excellent over-discharge characteristics:

Continued stable characteristics after the battery is
over-discharged down to 0.0V.

APPLICATIONS
• Back up power supply for memory or clock in various

electronic equipment e.g. pagers, cellular-phones,
cordless phones, PHS, memory-cards, FAX machines,
personal computers, PDA, Video cameras, digital cam-
eras, tuners, handy terminals etc.

• Combined use with solar cells.

• Main power source for small and slim portable equip-
ment.

SPECIFICATIONS

MS Lithium-Ion Rechargeable Battery <3V Type>

(24˚C, 3.3V to 2.0V / 3.0V to 2.0V(F type))
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414SM 3.3 52.0 002 010.0 51.0 002 0001 8.4 4.1 70.0

416SM 3.3 3.2 05 520.0 05.0 002 0001 4.6 4.1 71.0

126SM 3.3 0.4 05 520.0 05.0 002 0001 8.6 1.2 32.0

029SM 3.3 0.8 53 050.0 00.1 002 0001 5.9 1.2 64.0

F416SM 0.3 0.3 051 520.0 05.0 002 0001 8.6 4.1 61.0

F126SM 0.3 0.5 051 520.0 05.0 002 0001 8.6 1.2 32.0
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Sll own developed MS(Manganese Silicon) Lithium-ion re-
chargeable battery addresses the demand most effectively.
The battery uses silicon oxide as anode and lithium manga-
nese composite oxide as cathode.  As a result, it offers twenty
times the capacity of conventionally available batteries, in ad-
dition to longer cycle-life and highly stable over-discharge
characteristics.
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Charge voltage dependence of discharge characteristics
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Temperature characteristics

Temperature [°C]

C
a

p
a

ci
ty

 [
m

A
h

]

2.5

2

1.5

1

0.5

3

-10 0 10 20 30 40 50 60

Charge : 3.3V/0.3mA/72hr (CC/CV)
Discharge : 25µA/cov=2.0V (CC)

Charge : 3.0V/0.3mA/72hr (CC/CV)
Discharge : 25µA/cov=2.0V (CC)

  

1.5

0.00 0.05

3.0

2.5

2.0

3.5

0.400.30 0.350.20 0.250.10 0.15

Discharge current characteristics
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CHARACTERISTICS
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Over Charge characteristics
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Over Discharge Characteristics
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    Standard Charging Circuit Settings List for Using MS Rechargeable Battery with Constant

Voltage and Constant Resistance.
Charging Voltage : 3.3V Max.

Charging current limiting resistance : R

D1 : Diode(Item of smaller VF, IR is recommendable)

D2 : Using a schottky type of smaller VF will lead

better performance

    Circuit Example in the case of using 3V for Power Supply.

    Circuit Example in the case of using 5V for Power Supply.

(1) with using voltage regulator IC

(3) with using charge/discharge control IC (4) with using devided resistance for valtage

(2) with using Zener diode
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MS614, 614F

MS621, 621F
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Charging
Voltage
Range(V)

Recommendable
Charging
Current(mA)
At Battery Voltage
of 3.0V
           Ic

At the Battery 
Voltage of 3.0V

IU

At the Battery 
Voltage of 0V

IL

Maximum Charging Current(mA) As for the minimum limit resistance R,
please use the value which satisfies 
the following two formula;
1)In the case a battery voltage is 3.0V:
   R>(Vc-3.0-Vf) / IU
2)In the case a battery voltage is 0V:
   R>(Vc-Vf) / IL
Also for the recommendable limit 
resistance, please use Ic instead of
IU in the formula 1).

Load
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CLOCK
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etc.
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Power
Supply
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D2R
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3.0V to 3.5V
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D2 D3
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IC
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R2 3.3V Max.

5V
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MS Lithium-Ion Rechargeable Battery <3V Type>
CHARGING CIRCUIT

7

MS614F

D2 Vf=0.1VR
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<3.0mAh>

Over 330Ω
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Tab Specifications for Battery
DESIGNATION SYSTEM

N: without
A: with

Insulating tube

Sub Code
Code for lead space

Tab shape

Welding direction

Battery type Diameter Height

TAB-WELD BATTERIES

A B C D F N C E F I M E F L I G

H
Horizontal

V F
Vertical Flat Flat I type Wire

I W

Welding
direction

Tab
Shape

H Series

F Series

8
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   DIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION

•Hatched parts are solder plated(Su90% Pb10%)

•For any optional terminal shapes, contact us.

•Unit of dimensions : mm
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MS Lithium-Ion Rechargeable Battery  <3V Type>
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   DIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION

•Hatched parts are solder plated(Su90% Pb10%)

•For any optional terminal shapes, contact us.

•Unit of dimensions : mm
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•Hatched parts are solder plated(Su90% Pb10%)

•For any optional terminal shapes, contact us.

•Unit of dimensions : mm

MS920  FL20N MS920  FL27N

MS920  IL37N MS920  HF51N
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   DIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION
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TS(Titanium Silicon) Lithium-lon battery is 1.5V type
rechargeable battery features large capacity, wide charg-
ing voltage range, long cycle-life and excellent reliabil-
ity with using titanium composite oxide as cathode
and originally developed Litium silicon oxide as anode.

SPECIFICATIONS

CHARACTERISTICS

TS Lithium-Ion Rechargeable Battery <1.5V Type>

TS621

FEATURES
• Large discharge capacity:

TS obtains 15 times larger capacity to same size ca-
pacitor.

• Long cycle-life:
Realizes more than 1000 charge/discharge cycles at
20% of discharge depth.

• Excellent over-discharge characteristics:
TS maintains continuous stable characteristics after
over-discharg to 0V.

• High-rated voltage:
TS maintains outstanding stability for continuous im-
press up to 3.0V.

• Wide charging voltage range:
TS has excellent charge-efficiency even at the charge
voltage of 1.5V.
Any setting is available from 1.5V to 3.0V.

• Outstanding leakage resistance:
SII’s long experienced sealing technology through sil-
ver oxide battery manufacturing for timepiece achieved
the excellent leakage resistance.

APPLICATIONS
• Power supply for backing up memory or clock in cellular phane, PHS, pagers etc.

• Combined use with solar cells (watch, caloulator, blinking road-marker etc.)

• Main power source for small portable equipment.
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TS621
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Withstand voltage characteristics
(Over charge resistance characteristics)
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WARNINGS

• NEVER short-circuit the battery.
• DO NOT heat the battery or throw it into a fire.
• NEVER dent, bend, or disassemble the battery.
• NEVER subject the battery to forcible discharge, over-

charge or overdischarge with a large current or high
voltage.

• Keep the battery out of reach of children. Immedi-
ately contact a physician or poison control center if
swallowed.

• When the liquid of the battery gets into the eye, immediately
rinse with clean water and contact a doctor.

CAUTIONS
• Insert the battery with its positive (+) and negative

(–) terminals properly aligned with corresponding
marks of the device.

• DO NOT mix new and old batteries together.
• Store the battery in a dry place at normal tempera-

ture, out of direct sunlight.
• NEVER charge the battery (for silver oxide batteries

only).
• DO NOT directly solder the battery.
• DO NOT throw the battery into water.
• DO NOT use the battery for any purposes other than

the purpose for which it was designed.
• If you find an abnormality or a problem in the battery,

DO NOT use it.
• Always read through the Operation Manual or Pre-

cautions before use.

BATTERY DISPOSAL

• When disposing of the battery, cover either the posi-
tive (+) or the negative (–) terminal or both terminals
of the battery with insulation tape.

• The attention of the world is focused on environmen-
tal protection.  Although the pace of establishing rules
for disposal and recycling of batteries is accelerat-
ing throughout Europe, USA and Japan, these rules
have not yet been standardized.  Contact local, state
or national authorities for the proper disposal method.

Read through safety precautions thoroughly to ensure safe use.
For any optional terminal shapes, please contact us.

Safety Precautions

IMPORTANT
1.  The information herein is subject to change without notice.
2.  Neither reproduction nor duplication of this catalog in whole or part is

allowed without the prior written approval of Seiko Instruments Inc.
3.  The colors of the products reproduced herein may be different from the

actual colors. Check color on actual products before using the product.
4.  Circuits and respective application methods described herein are for

reference only. Seiko Instruments Inc. is not responsible for any and all
infringement or damages to the rights of third parties (including industrial
properties) caused by the use of circuits or application methods herein.
Seiko Instruments Inc. shall not license any industrial properties owned by
Seiko Instruments Inc. or any third party through this catalog.

5.  When products described herein include Strategic Products (or Services)
stipulated in the Foreign Exchange and Trade Control Law, they shall not
be exported without permission of governmental authorities.

6.  The products described herein are designed for consumer equipment and
cannot be used as part of any device or equipment which influences the
human body or requires a significantly high reliability, such as physical
exercise equipment, medical equipment, disaster prevention equipment,
gas related equipment, vehicles, aircraft and equipment mounted on
vehicles.

For Shipping of Micro Battery

• The amount of lithium battery containing lithium less
than 1.0g/cell  and less than 2.0g/two-combined cells
are excepted from dangerous product by Dangerous
Goods Regulations (DGR) of International Civil Avia-
tion Organization (ICAO). By strong packaging pre-
venting shot circuit, all of our Micro Battery product
clears any shipping regulations. Also, the judge of In-
ternational Maritime Organization (IMO), US Depart-
ment of Transportation (DOT) and International Air
Transport Association (IATA) is according to DGR of
ICA.

Approved product by UL
• Manganese Silicon Lithium-ion Battery (MS series)

is approved by UL (Underwriters Laboratories Inc.).
UL File MH 15628
MS414/MS614/MS614F/MS621/MS621F/MS920



SII Micro Parts Ltd. who manufactures the products described in this catalog holds the ISO-
9001 quality management system certificate and the ISO-14001 environmental manage-
ment system certificate.
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