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GENERAL DESCRIPTION

Seiko Instruments Inc. has commercialized a highly re-
liable silver oxide battery in response to quartz watches.
Since then the company has expanded its microbattery
business. With rapid progress in LSI technologies,
highly advanced microbatteries are now being strongly
demanded for sophisticated electronic instruments and
equipment. The company continues its best efforts to
develop high performance microbatteries which meet
any users’ needs and requirements.

We would like to continuosly develop higher perfor-
mance micro battery and widen product lineup. Please
feel free to contact us.
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FEATURES

1. Superior leakage resistance

Electrolytic leakage may lower the contact with
terminals of the electronic instruments which use
microbatteries. This interferes the stable operations.
Special sealing materials and processing technologies
are employed in the manufacture of our batteries.

2. Large capacity

In order to extend the operating time of the machinery
and equipment with in the limited battery space, bat-
teries need large capacity.

Our microbatteries have large capacity. It is obtained
by our original design technologies and by use of high
purity materials.

3. Stable operating voltage

The battery Voltage depends on the temperature and
the depth of discharge. Since the change of the volt-
age affects characteristics of machinery and equip-
ment, the operating voltage must be stable.

Our microbatteries have a stable operating voltage over
a wide temperature range and in a depth of discharge.

4. High reliability

Batteries are required to have high performance in any
events, that is, high reliability.

Our microbatteries are manufactured under our high
quality control.

Only batteries with high quality are delivered to cus-
tomers.



Lineup of Micro Batteries and Capacitors

Features of Micro Battery and Capacitor

MS Series: Obtains small size large, capacity and highly long cycle life. Also superior in Over-discharge
characteristics.
TS Series : Wide charging voltage range from 1.5V to 3.0V with keeping high reliability.

Size Voltage Range Used
Diameter
®4.8mm ®6.8mm @®9.8mm
MS621 MS920 3.3V
MS621F TS 920 :
2.1mm TS 621 3.0V = A
wn e S
= 2.5V % ‘-I =
< = 1
=) | MS414 ||| MS614 @ VAN
% 1.4mm MS614F 2.3V v Z 4N
d )]
2.0V —< =
\\\ /,/ %
15V v \37
0.9v
ov
Fitting List by Applications
Usage Application TS MS Necessary Features
GSM O O Long cycle life and Over-discharge
PDC/CDMA O O Small and Large capacity
Digital Camera O Long cycle life
Backup use | VCR Camera O Long cycle life and large capacity
PDA O Large capacity
Long time backup O Large capacity
Short time backup O Long cycle life
Power Supply | Watch O Low voltage and Over-discharge
Recharge Recharge
Battery Type _able _able




MS Lithium-lon Rechargeable Battery <3V Type>

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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SPECIFICATIONS

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.

Standard Maximum Cycle Life(Times)*3 Size(mm)
Nominal Nomm.al Int_ernall (_Jharge/ Discharge 100% 20% Weight
Type Voltage | Capacity | Resistance | Discharge Current D.O.D D.O.D ] ) @
v) (mAh) Q)1 Current | (continuous) | (pepth of | (Depth of Diameters | Height 9
(mA) (mA)*2 Discharge) | Discharge)
MS414 3.3 0.25 200 0.010 0.15 200 1000 4.8 1.4 0.07
MS614 3.3 2.3 50 0.025 0.50 200 1000 6.4 14 0.17
MS621 3.3 4.0 50 0.025 0.50 200 1000 6.8 2.1 0.23
MS920 3.3 8.0 35 0.050 1.00 200 1000 9.5 21 0.46
MS614F 3.0 3.0 150 0.025 0.50 200 1000 6.8 14 0.16
MS621F 3.0 5.0 150 0.025 0.50 200 1000 6.8 21 0.23

*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.

(24°C, 3.3V t0 2.0V / 3.0V to 2.0V(F type))

Principle System of Lithium-lon
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CHARACTERISTICS

MS414

Charge/discharge cycle characteristics

Discharge current characteristics
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// MS Lithium-lon Rechargeable Battery <3V Type>

CHARACTERISTICS

MS621

charge Characteristics

Selfdis

Discharge Characteristics
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MS Lithium-lon Rechargeable Battery <3V Type>

CHARGING CIRCUIT

& Standard Charging Circuit Settings List for Using MS Rechargeable Battery with Constant
Voltage and Constant Resistance.

Charging Voltage : 3.3V Max.
Power D1 R D2 Load Charging current limiting resistance : R
Supply 4”—/\/\/74”7 gk/IOOCSK D1 : Diode(Item of smaller VF, IR is recommendable)
Ve / etc. D2 : Using a schottky type of smaller VF will lead
3.3V Max. ——— MS better performance

Recommendable Maximum Charging Current(mA) As for the minimum limit resistance R,
Charging Charging please usg the value Whi(-:h satisfies
Current(mA) the following two formula;
Type voliage At Battery Voltage U R At the Battery 1)In the case a battery voltage is 3.0V:
Range(V) of 3.0V Voltage of 3.0V Voltage of OV R>(VC-3.0-V) / I
Ic o L 2)In the case a battery voltage is OV:
R>(Vc-Vf) /1L
MSald 271033 0.08max. 0.15 2 Also for the recommendable limit
ke, (LA 2.71033 0.30max. 0.5 10 resistance, please use Ic instead of
MS621, 621F 2.7t03.3 0.30max. 0.5 10 luin the formula 1).
MS920 2.7t03.3 0.60max. 1.0 20

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

D1 D1 3.1v
O—p b
Vi=0.2V D2 Vf=0.1V

T R D2
3.0V 10 3.5V Over 330Q
VIO 5. Load . ' 3.0-20v | Load

—®

w
w
<

l 3.3V Max./ff MS l *_F mss1ar <>OMAN>
@ Circuit Example in the case of using 5V for Power Supply.

(1) with using voltage regulator IC (2) with using Zener diode

D R D1

® 1€ Fp @ >

T T R p2 sz

5V . . 5V

3.3V Max Load N R3.3V Max. Load

C\LJ 7_F MS (\L} ZD 7_F MS

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

D

@ >
T 4‘ T R1 D1 D2

IC '
sV Load SV N
3.3V Max. R
l \ l R2  33v Max._ Load
MS —— MS
O 1 O 1T l



/l Tab Specifications for Battery

DESIGNATION SYSTEM

M

S
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1 N | N: without
A: with
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Battery type

TAB-WELD BATTERIES

Diameter

Height

\— Insulating tube

Sub Code
Code for lead space

Tab shape

Welding direction
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Welding
direction
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MS Lithium-lon Rechargeable Battery <3V Type>

B DIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION
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*Hatched parts are solder plated(Su90% Pb10%)
«For any optional terminal shapes, contact us.
+Unit of dimensions : mm
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MS Lithium-lon Rechargeable Battery <3V Type>

EDIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION
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B DIMENSIONS OF STANDARD TAB-WELD FOR MANGANESE SILICON LITHIUM-ION
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TS Lithium-lon Rechargeable Battery <1.5V Type>

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.

APPLICATIONS

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 OV.

* 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:
SlI's long experienced sealing technology through sil-
ver oxide battery manufacturing for timepiece achieved
the excellent leakage resistance.

» 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.

SPECIFICATIONS
Standard Maximum I " '
Nominal Nominal Charge/ Discharge Sy Lisnmes)2 Sl ) .
. - Weight
Type Voltage Capacity Discharge Current 0 ) @
v) (mAh)*1 Current (continuous) 100/2 40 A’* Diameter Height :
(MA) (MA) D.0.D*3 D.O0.D*4

TS621 15 25 0.015 0.5 over 200 over 1000 6.8 21 0.22
TS920 15 5.0 0.030 1.2 over 200 over 1000 9.5 21 0.45

*1: at 2.3V charge *2: 100% and 20% are based on nominal capasity *3.*4: D.O.D indicates depth of discharge

CHARACTERISTICS

TS621

Charge/discharge characteristics
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TS621

Withstand voltage characteristics
(Over charge resistance characteristics)

Charge/discharge cycle characteristics
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Over discharge characteristics

Charge : 2.3V/8.2KQ/36hr (CV/CR)
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Temperature characteristics
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Temperature Characteristics

Charge/discharge characteristics
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Safety Precautions

Read through safety precautions thoroughly to ensure safe use.

For any optional terminal shapes, please contact us.

AWARNINGS

* 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.

A 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.

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

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.

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.

IMPORTANT

1.
2.

3.

4.

The information herein is subject to change without notice.

Neither reproduction nor duplication of this catalog in whole or part is
allowed without the prior written approval of Seiko Instruments Inc.

The colors of the products reproduced herein may be different from the
actual colors. Check color on actual products before using the product.
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.

. 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.

. 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.
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Seiko Instruments Inc.
WWW.Sii.co.jp/compo
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1SO 9001

NATIONAL
ACCREDITATION
OF CERTIFCATION
BODIES

L
ISO 9001

Accredited by the
Dutch Counci for
Accreditation

o

1SO 14001

NATIONAL
ACCREDITATION
OF CERTIFCATION
BODIES

SIl Micro Parts Ltd. who manufactures the products described in this catalog holds the ISO-
9001 quality management system certificate and the 1ISO-14001 environmental manage-

ment system certificate.

Seiko Instruments Inc.

1-8, Nakase, Mihama-ku, Chiba-shi, Chiba 261-8507, Japan
Components Sales Div.

Telephone :+81-43-211-1205 Facsimile :+81-43-211-8032
E-mail:component@sii.co.jp

Seiko Instruments USA Inc.

Electronic Components Div.

2990 W. Lomita Blvd., Torrance, CA 90505, U.S.A.
Telephone :+1-310-517-7770 Facsimile :+1-909-975-5699
(Free dial :800-934-9334)

E-mail :seiko-ecd@salessupport.com

Seiko Instruments GmbH

Siemensstrasse 9b 63263 Neu-lsenburg, Germany

Telephone :+49(0)6102-297-0 Facsimile :+49(0)6102-297-320
E-mail :info@seiko-instruments.de

Seiko Instruments France S.A.R.L.

Centre d Affaires La Boursidiere-BP72, 92357 Le
Plessis-Robinson Cedex, France

Telephone :+33-1-46-29-95-90 Facsimile :+33-1-46-29-95-99
Seiko Instruments (H.K.) Ltd.

4-5 / F, Wyler Centre 2,200 Tai Lin Pai Road, Kwai Chung,
N.T., Kowloon, Hong Kong

Telephone :+852-2421-8611 Facsimile :+852-2480-5479
E-mail :sales@sih.com.hk

Seiko Instruments Taiwan Inc.

4FL, No.40, Sec. 2, Min Chuan E. Rd., Taipei, Taiwan, R.O.C.
Telephone :+886-2-2563-5001 Facsimile :+886-2-2521-9519
E-mail :public@sic.com.tw

Seiko Instruments Singapore Pte. Ltd.

2, Marsiling Lane Singapore 739144

Telephone :+65-269-1370 Facsimile :+65-269-9729

E-mail :seikocsd@pacific.net.sg

(Specification are subject to change without notice.)
This catalog is printed on recycled paper.
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