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Creating Time - Optimizing Time - Enriching Time

Seiko Instruments Ine. (SII), founded m 1937 as a member of the Seiko Group specializing in the
manufacture of watches, has levemged its core competency in high precision watches
to create a wide range of new products and technol ogies.

Ower the years 811 has developed high-preasion processed parts and machme tools

that pride themselves on their sub-micron processmg capabality,

quartz crystals that came about as a result of our quarte watch R&D,

and electronic components such as micro hatteries.

Optimizing our extensive experience and expertise, we have since diversified

mto such new fields as compact, hightweight, exceedingly quiet themal printers,

and nkjet printheads, a key component in wide format inkjet printers for corporate use.

S, in the years to come, will mantain an uncompromised dedication
to its time-honored technologies and innovations of craftsmanship, mimaturization, and efficiency
that meet the needs of our changing society and enrich the hives of those around us.
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l Product Introduction

PRECISION,
CRAFTSMANSHIP and MINIATURIZATION

Leveraging Watch Making Technology

@ With Precision, we apply our Craftsmanship to provide Miniaturization
advantages to customers' product development around the world,
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The sophisticated metal product, “5PRON", was born a5 a material to
be used in & “rainspring”, which s a drive source of mechanical
wiatches, "SPROMN" has been used for aver 50 years as a drive source
of watches by utilizing its high elasticity, high strength, and high heat
resistance. Evaluated highly for its corrosion resistance and durable
quality, "5PRCN" is used for key devises in varigws fields,

A smalksized primary battery that features 3 large alectrical capacity
and almost no voltage drog until the last stage of electrical discharge
even though ifs minimurm diameter is 4.8 mm, Since the birth of quartz
wiatches, we have developed battenes to mcrease thesr elecirical
capacity. We have alo pursued etier leakage resistance and kg term
reliahbility charactaristics. [tis expacted to be used a5 a power supgly for
disposable, wearable, 2T, and the low energy Bluetooth products.

Tuning Fork Quartz Crystal Resonators ware developed as the bass for
accuracy in the Quartz Watch. Qur high guality and reliability was prioritized
to rest the stingent requirernents for walches. Recent demand in |aT
develppments where devices are required 10 operate with lo poers
corsumplion and accurate communication pratoool timing have ncreased
the demand for smaler components with the same rugged reliability as is
reqquired in watches, For applcations which reguire absolute lowest power
corswmgtion, cur Teming Crgstals ane available in our Loee CL specifications.

"DIAMET", which has its orige = mator magrets of quartz watches, has
sugerion heat resstance and strong rmagnetic forge even though (s autside
diarneter & only 1 mmoor less. The Sendai Unit acouirsd IATF 16949
Cuzlity Management System for the automotive production industry.
“DIAMETY is used for a wide range of automotive products, and its
achvanced gqualty and performanca are highly recognized., In addition, “DIANET®
is also wsed in actuatons of cameras for smart phones and medical devces.

The rechaigeabls bartenes wigpaning 2 widks temgerature range of 20T 1o BSC
e avalatle inoour breup They are catanke for aperating very bowe power
corsumption devices, for backup power supply of dedk and memiony functions of
a wide range of products. The capacitor will comespond o the new neegs of
eneriy harvesting devices. Capadgtors ame extrernely wsehul in wanous apalications.




Micro battery Products Lineup

Our rechargeable batteries, capacitors and silver oxide batteries are available in
various sizes for broad range of applications.

Lithium Rechargeable Battery Features Capacitor Features Silver Oxide Battery Features
* Excallent cycle characiersics » Reflowable and high relishility » Stable autput vaitage
* Awallable in many compact sires » Super small and thin sike » Avallablein many sizes of @1 Imm or less
* Wide Temperature Rangs (MS-T) » High capacity and High output
* Faflow able (MS-R, ML)
Sire Mominal | Maxirwen | Mominad | Intermal Opeting Cyele Lite
Seriems Type {DxH) Veltage |UsevVollage | Capadty |Impedance |Tempersiue Rargs ((100% D.0.D.) | Refowab
g L] ) fmaAh) o] "0 {Tirme)
wss |MS2R 48x21 3 i3 1.5 600 =20 to +60 50 Yes
MS62 1R 6.8 x 21 3 a3 a0 400 =20 1o +60 50 Yas
MS412FE 4Bx12 3 a3 1.0 100 =20 to +60 100 -
MS414GE | 48x1.4 3 i3 20 100 =20 to +60 50 -
ug | MSS18SE | 58«18 3 a3 34 an =20 to +60 100 -
MSE14SE | 68Bx1.4 3 a3 34 a0 =20 to +60 100 -
MSE21 FE 688 x 2.1 3 i3 55 a0 =20 to +60 100 -
ME3X0EE 9.5 x21 3 33 11.0 a5 =20 1o +60 100 -
e | MS821T 6.8 x 2.1 3 33 £ 80 =40 to +85 100 -
MS320T 95x20 3 33 85 &0 =40 to +85 100 -
15 | TSB2IE 6.8 x21 15 an 25 50 =20 to +60 100 -
TSA20E 95x20 15 30 55 20 =20 to +60 50 -
ML | MLA14H 48x14 3 3.1 1.0 500 =20 to +60 00" Yes
“10% DLOD
Sire Maximum Lise Inbermal Tempemiune
Type fLx Wk Voltage mh | wmpedance Range Fredlows abe
i) M 400 C
CPHIII5A 32x25x09 a3 11.0 160 =20 1o + 80 Yas
CPM3I225A 32x25x09 26 11.5 a0 =30 to + 70 Yas
Silver Oxide Battery (High Drain)
—_— Nomindl |, rinal Capacity ;:: WS
fltaoe () i)
) )
SREEW 155 28 6.8 x 2680 0.3
SATW 155 26 79x 210 0.41
SRT28W 155 34 79 x 260 0.52
SR4TW 155 45 7.9x 360 0.67
SRI20W 1.55 42 95x 206 0.80
SRIZTW 1.55 53, 80 95x 2.70 0.75
[ SR1120W 155 53 11.6x 205 0.93
SA1130W 1.55 80 11.6x 3.05 1.29
[ SRAIW 155 120 11.6x 420 1.75
SRAIN 155 180 11.6x 5.40 2.20

i ..I I.. g ‘I
| cigral 1 T e -. . .
equipment | | TOIMES |, netwnd || oqpmeny | | deviceS ® =
- A S - S N A sTE o5 T B BB S 3538



Example of a Application Circuit

H Example of RTC backup circuit

Wies
VR 1 porwat
J_ 5 13RT J_ ]
ne &
Wi - g CPU
S
RTC ==
L S-353008, Hj
3 . —
M5414GE =
3Vi20mAh |
MSE14SE | =
Vi3 AmAh
o
Wi
Rdereroe: 4pF
Tampanatire | _ _ _ _ o o o o
e

* Reverse Cument Protection CMOS Voltage Regulator 5-13R1, made by ABLIC Inc..
* This circuit diagram is a mference example. See ihe data sheat of each product before using it

N Example of RTC backup time, using MS414GE / MS6145E

RTE wemend: GRS real Sme dodk IC 5353504,
made by ABLIC Ino..

35r Cliock operafing voltage: 1.1 ta 8.5V,
curren | oo pions 025 sl
3.0 Crystal usad: 525, made by Seiko instuments inc.
CL=60pF, R1 = Tki} max.
E 25k
5§20l N TN
2 MSA1456E MSEMSE
.i‘ 1.5}
.
1.0 RTC operable waitage
0.5
0.0 I I
1] 5 00 0, Dal

Dischame Time {hous)

<‘ One year (8,760 hours) >

* Thia graph iz a rowgh indication. The operaling time varies depending on the achual servics conditions.

[ Seko Instruments Inc.



Charging Circuit

¢ Charging circuit for MS / ML / TS Lithium Rechargeable Battery >

Ao o ragulas
s T s charging ourant
AN
o e 7
Powai
Sous “EE ME AL TS Batary
s e

The charging voltage *Vo™ must Not be higher than 3.3V (MS series) / 3.1V (ML414H) / 3.0V (TS seres).
A resistor must be inserted to regulate the charging current, because our rechargeabie batteries have a limit Tor charging

curment

Pleass see the below table for recommended re sistor values.,

Those values are minimum Tor each battery type and *Ve™ in the charging eireuit.

The lollowing table lists the recommended resistance values, For example, MSE145E and Vo 3.3V, the resistor value

should be &0 ahm or mone.

EMS lithium rechargeable battery / ML lithium rechargeable battery

MSE21FE
[d M52 1R MS5185E MSE14SE MSE21T et MLAT4H
MSA21R
o [rp—— [ry——— [ry—— [Fp— [Fp—— [rep— [rmp——
L] fokm fokim) fohm) fabm) fahmi) fahm) fahm
a3 2,000 2,000 1,500 620 620 &0 prohied
a1 1,800 2,000 820 a:0 230 230 4,000
B TS lithium rechargeable battery Discharge capacity depends on charging voltage.
TSE21E TER0E Lower charging voltage may cause lower discharge capacity.
m' mﬂ' Hﬁ Pilease see Charge Voltage Characteristics data in respective battery
a0 10,000 12,000 pages.
23 6,800 8 200
18 3,000 4,700
{ Charging circuit for CPH / CPM capacitor >
Dol
v, | -4 j.
Povwsr % t
TeT ol = PGP M Capacior
s Lere

You donot need to insert a resistor to regulate changing curment.
Our CPH/ CPM capacitor do not have a limit for charging curment.
The charging voltage *Vo™ must Not be higher than 3.3V (CPHI225A) / 2.6V (CPM3225A).

Seiko Instruments Inc, T



