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INTRODUCTION

SAMWHA ESD-SCAP is promising energy storage device that positioned between conventional EDLC and Li-ion

battery. High energy, high power. and long-term reliabitity feature of the hybrid capacitors and battery capacitors

enabies this component to use in various applications

. Rated Voltage : 2.8VlHybrid capsl and 2.7Vlßaltery capsl

- Long Cycle Life : >50.000lHybrid capsi and >20.000[Battery capsl cycles

° High Power Performance :Vs. Conventional Li-ion Battery

- High Energy Density : 2.5[Hybrid capsl and 10lßattery capsl times higher than

EDLC with same volume

- Environmentally Safe : No Explosion

SAMWHA manufactures from 100 to 70,000F in capacilance with operating voltage of 2.7V. Furlhermore. SAMWHA

develops and provides capacilor module to offer atluned solutions for the use of it through direct collaboration with

client



INTRUDUCTION
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)Battery—capacitorlüß Series] is one of the most advanced supercapacitors and is representative of an Li-

ion based LIB-EDLC hybrid system. !t utilizes the negative LTD electrode and the positive Li transition

metal oxide electrode employing Li* intercalation-deintercalation process.

>Hybrid-capacitorlCL Series] is a well—balanced hybrid system with a highly accelerated Li*-intercalating

LTU electrode and a non-faradaic AC electrode employing an anion adsorption—desorption process.

>5uper-capacitorlCE Series] utilizes activated carbon [AC] for both their positive and negative electrodes

employing an anion adsorption-desorption process.

/ adsorphon—desorption process \ ( intemalation-deintercalation process\

Anion or

Calion
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INTRUDUCTION

>SAMWHA battery capacitor exhibits excellent input/output characteristics over a wide state of

charge[50Cl range of 0 to 100%.

)The capacity of battery capacitor remains at 70% after 15.000cycles.

>The battery capacitor can accept large current input and output during charging and discharging. Thus,

it provide rapid charging to 80% of the capacity in 6 minutesl10 C-ratel.

) In case of safety issues. There is no risk of fire or explosion because the lithium titanium oxidelLT0l is

applied as an amade material.

>SAMWHA is constantly researching and developing high capacity and high voltage characteristics of

battery capacitors.

2018



TYPE DESI‘GNATION

ESD-SCA£T— Capachor

Samwha

Device

Storage

Energy

CB 2R7 408 W 35 060 SN B HE

Type & Series name

Code Type Code Series Name

C Can E Super—capacitor [EDLCI

P Pouch L Hybrid capacitor

M Module 8 Battery capacitor

@ Rated Voitage Code

Code 2R5 2R7 ma 120 300 “O

Voltage
DC DC DC DC mc nc

2.5v 2.7v 2.av 12V 30V ASV

@ Nominal Capacitance

The nominal Capacitance Value in „F is expressed hy three digit numbers.

The first two digils represents significant figures and the last digil denote5 the number of zero.

exl 107 = 'IDOUUOODO „F = 100 F

308 = 3000000000 „F = 3000 F

10
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TYPE DESIGNATION

@ Capacitance Tolerance Code

Code Cap. Tolerance

K i 10%

M i 20%

W 0—+20%

@ Diameter Code (Can type)

The two digits are Diameter

exl 22: 1922

60 : 960

@ Height Code (Can type)

The three digils are height.

exl [M5 :£5mm

137 : 137mm

Terminal Configuration

ex] SN : Snap-in

SC :Screw

AT :AxialThreaded

AW : Axial Weldable

@ Packing Code

Mark Packaging Style

8 Bulk

T Carrier Taping

@ Type Code (Battery capacitor)

Code Type Referento

HP H|gh Power type
„

Battery capacitorlCB-senesl

HE High Energy type

LT LTD type
Hybrid capacilorlCL-seriesl

LM LMU type

ST Standard type
_ ‘

Super capacutorlCE-seruesl

HT High Temperature type

11
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Features

>High Energy Dens'rly

>Low Current/Long time back up application

>Exceptional shock and vibration resistance
‘

>Easy Build-up Design for High Voltage Module

>Environmentally Safe



BAHERY CAPACITORS
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Power DensitylW/kgl

‚V:
e- e-

FC+ L TO AC +LJM- O.», Charging Mechanism : Chemical + Physical

Energy density : 50m120WWL

Power densin : 1600N3200W/L

Cycle U1e : 15,000“20‚0000y6|65

To meet consumer demand for both high energy and power density with greater efficiency andfunctionality,

SAMWHA has been focusing on R&B of battery capacitors.

Battery-capacitorlßß Series] is one of the most advanced energy storage devices and is representative of the

energy storage technology based lithium ion battery and super capacitor hybrid system. It utilizes the negative

LTU electrode and the positive Li transition metal oxide electrode employing Li+ intercalation-deintercalation

process.

Feature

- High Energy Density

- Linear Charge/Discharge Curve

° Low Current/Long Time Back up Application

- Exceptional Shock and Vibration Resistance

. Easy Build-up Design for High Voltage Module

. Environmentally Safe

Applications

- Solar System

' Emergency Lighting

- Industrial Machinery

- Consumer Machines and Tools

' Automotive

— Uninterruptibla Power Supply[UP$l
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BATI'ERY CAPACITURS

HIGH POWER TYPE fit

A perfect combination of Lithium ion battery and super capacitor technology

by SAMWHA is possible to simultaneously achieve. high power density

l)].7kW/kgl. high energy densityl>65Wh/Ll. long cycle—life and safety

Specifications

Operahng temperature range -20 — +50°C

Rated VoltagelSurge] 2.'NDC [2.8V]

Cut-oft voltage 1.6V

Capacilance tolerance -10 —- +20% at 20°C

Capacitance change Wlthifl ;t 310% of initial value al +20°C

Low temperature characteristics
Internal resistance Less than 200% of initial at +20°C

Test time 1000 hours

Endurance Capacitance change Within t 40% of initial value

lntemal resistance Less than 200% of initial at specified value

Shell life After ICH] hours no [nad test same as endurance

ll] IACI(AO% and AESR(ZOD% of initially specified

value. respectively and LC(specified value

121 Cycle : between rated voltage and hat! rated voltage

under constant current at 25°C

Cycle Life [25°C] "'” 20.000 cycle5

Drawinglnut to scale!
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Mal 27
12000 uno 0.5 1.3 7 17.5 37.5 1.50

'

20000 45600 0.5 0.9 9 23.8 45.3 550

40900

'

12000
_

0.4 0.7 12 37.0
_

57.3 719

' For the special capacitance or design, please contact nur sales representalives er product engineers.
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BAHERY CAPACITORS

HIGH ENERGY TYPE IR

A perfect combination of lithium ion battery and super capacitor technology

by SAMWHA is possible to simultaneously achieve high energy density

l)! IOWh/Ll.high power densityl>1kW/kgl‚ Long cycle-life and safety

'

_

Specifications

Operatmg temperature range
‘

-20 » +SU°C

Rated VoltageiSurgel

'

2.7voc [2.svl

Cut-off voltage 1.6V

Capacilance tolerance 40 - +20% at 20°C

Capacitance change Within :L‘40% of initial value at +20'C

Low temperature characteristics
Internal resistance Less than 200% o! initial at +20°C

Test time 1000 hours

Endurance Capacitance change Within ;“ 40% of initial value

Internal resistance Less than 200% of initial at specified value

She" life After 1000 hours no load lest aame as endurance

111 IACI<AD% and AESR(ZOU% of initially specified

value. respectively and LC(specified value

[2] Cycle : behnreen rated voltage and half rated voltage

under constant eurrent at 25°C

Cycle Life |25°Cl "‘” 15.000 cycles

Drawing1notto scale)
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'
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6500 2200 11 17 10 4535 73.6 98 asxso

9000 ma a 14 15 1.5.1. 76.7 130 35x32

9500 3300 1.3 L; 6 14.5 m. 530 wxsz

_
wenn 6400 1.1 1.3 9 25.2 62.5 520 aoxva

”“" ”
33000 9800 T E 11

’
é.ü am @ 60x102

310600 190b0 @? fi
‘

75 "55.7
7
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' For the special capacilance or design, please contact our sales representalives nr product engineers.
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BATI'ERY CAPACITORS

1

Capacitance

at 20°C

3600

ll Charging is perl0rmed hy constant current of 1mA/F.

21 Charging i5 performed for durat'mn al 30 minutes a rated voltage.

3l Discharge use & constant current load device and measure the time for

the terminal voltage from V; to VL at the current density of 1 mA!F.

[Samwha Standard]

3
5
t
5

2
Leakage current

mA '

after 72 hours „m
Tmelhoursl

The battery capacilor is charged with the rated voltage lor 72hours.

Then. leakage current is measured by current measurement equipment.

[Samwha Standard]

2 & Vs
ä‘ Rn =

DC «@ % I
>

Internal
[IEC 62391 -1]

3
resistance

+
IESRI

c„ ::

AC
rnQ

A V
1kHz & = _]

II The internal resistance R. of a capacitor shall be calculated hy the

above Iormula.

2! The lrequency of the measuring voltage shall be 1kHz.

31 The AC current shalle from 1mA to 10mA

16



BAT!ERY CAPACITORS

Teslhondilions andMethods

\ [Samwha Standard]

C ac'taap | nce
%

change

T t

-20 i 2 2hours *
;.

”“"“
_""F -2g;_2

|

15minutes
Chamterl5th

'20‘i 2
‘

2hOUI'S

Internal

resistance % Measure electrical characterislics after exposing capacitor to each

change temperature atmosphere for 2 hours or 15minules.

[Samwha Standard]

Shelf life

after IMO hours no load
5

test same as
% Temperature : 501"TC

endurance Duration ; 1000 +72/—0 hours

[Samwha Standard]

Cycle Cycle

Capacilance
%

change Timelseooncls!

Cycle

6 life where VR is the rated voltage of 2.7V

tat 25°C] vlisme low vollage ol 1.6V

Internat
Condition the capacilor at 2513“C until thermal equilibrium is

resistance % reached. Initialize Ihe voltage on the capacilor al V„ll.6Vl. Then

EESR}
charge the capacitor ala rated current to Va Maintain voltage Va on

the capacitor lor 1030.50 5. Then discharge the capacitor to VL at

rated current. Hold at VL for "li-0.50 5. This defines a cyclelsee

Figure]. Repeat this cycle throug haut the testing.
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>High Energy Dens'rly

%
\

{ !

Features

>High Current/Middle time back up appiication

>Exceptional shock and vibration resistance

>Easy Build—up Design for High Vo|tage Module

>Environmentally Safe



HYBRID CAPACITORS

500min 50min
103

!

5min

-a U-bfl

;
balleries

102 . ..
..

'

„.- 3058C
"5— "Für!

“u'a

5 Lead acid , -.
__a \

>. / \

g 101 ':*‘ \ I
"

35ec

: ‘._ /
m

SupetC;pm

10“ i i—
““ ’i

_

m' 102 103 1m

Power DensitylW/kgl

Charging Mechanism : Chemical + Physical

: _
"

Energy densily : 10N14Wh/L“ Power density : zsoo»4ooow1L
„ !

Cycie Life 2 40.000N50,000W6l85

LTD Type LMO Type

To meet consumer demand for both high energy and power density with greater efficiency and Iunclionality.

SAMWHA has been focusing on R&B of hybrid capacitors.

Hybrid-capacitorlCL Series! is promising energy storage device that positioned between conventional EDLC and

Li-ion battery. lt utilizes the lithium titanium oxide [LTOI or iithium mangane5e oxide [LMU] electrode employing

Li+ intercalation-deintercalalion process and activated carbon electrode employing a electric double-layer

attributed to the electrostatic adsorbing-desorbing process of cations or anions.

Feature Applications

' All Round Performances - Solar System

- Linear Charge/Discharge Curve - Emergency Lighting

- Low Current/Middle Time Back up Application - Industrial Machinery

- Exceptional Shock and Vibration Resistance - Consumer Machines and Tools

- Easy Build-up Design for High Voltage Module - Audio system

- Environmentally Safe Uninterruptible Power SuppllePSl

19



HYBRID CAPAL‘IIORS

LTO HYBRID TYPE
LTD type product line is asymmetric electrochemical capacitors in which

‚

energy Storage predorninantly is achieved by oxidation—reduction behavior of ;| “LTD anode and electrostatic adsorbing-de50rbing behavior on activated “
carbon cathode

Specificatinns
—— -———W

7

‘

‘

‘

f
1 .

‘ m \Llorflq': ff ,

Operating temperature range -20 — +AO°C

Rated Vottagel$u rgel 2.'NDC [2.8'V1

Cut-off voltage 1.6V

Capacilance tolerance 40 - +20% a120°C

Capacitance change Within& 450% of initial value al +20'C

Low temperature characterislics
Internal resistance Less than 200% of initial at +20°C

Test time 1000 hours

Endurante Capacitance change Withini 30% of initial value

Internal resistance Less than 200% of initial at specified value

Shell life Alter 1000 hours no load lest same as endurance

hl IACI<30% and AESR(2OD% of initially specified

value, respectively and LC(specified value
C [ Lif 25 "'” 50.000 lesyc e El tl cyc

[2] Cycle : between rated voltage and hat! rated voltage

under constant current at 25°C

Drawingtnot to scale!
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‘

‘„.lrfgl‘l‘gjggn‘
@

..4.\- ‚Ü _
0.9 9.4 10.7 19 22 X 45

Snap-in 2 8 2.5 10.1 11.5 36 35X 35

5.0 11.1 13.& 66 35X 60

6 5.0 7.7 220 60)( 52

‚
1100 0.7 1.3 11 6.8 10.9 320 60X 74

Anal 2 B
1900 0.6 1.0 1? 8.7 13.3 «520 60X 102

2800 0.55 0.8 21 9.8 111.8 560 60 X 138

‘ For the special capacilance or design. please contact our sales representalives or product engineers.
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HYBRID CAPACITORS

LMO HYBRID TYPE H

Il

LMU type product line. also known as pseudo capacitor is asymmetric ‚|

electrochemical capacitors in which energy storage is achieved by redox il “ ;l “reactions or intercalation on the surface of the electrode by specifically adsorbed « ’

ions that results in a reversible faradaic charge-transfer on the electrode.
‘

' '
Specificationsg:—-=z_

Operating temperature range -20 — +SU°C

Rated Voltagel5urgel 2.7VDC [2.8V1

Cut-off voltage 0.9V

Capacilance tolerance -10 - +20% at 20°C

Capacitance change “fithin i-30% of initial value al +20'C

Low temperature characterislics
Internal resistance Less than 200% of initial at +20°C

Test time 1000 hours

Endurance Capacitance change Withini 30% of initial value

lntemal resistance Less than 200% of initial at specified value

She“ life After 1000 hours no load lest Same as endurance

ill IACI(3D% and AESR(2OD% of initially specified

value. respectively and LC(specified value

[2] Cycle : between rated voltage and half rated voltage

under constant current at 25°C

Cycle Life |25°Cl "'” 50.000 cycles

Drawingdnot tu scale)

“__—„ „ m“ 1—-

r' T'—“„. \

‘

.
"f "

;"

a. {__lf" KJ} «

ß ((

-

'i

'EP‘PE-E „ .

7.5 10.5 214 22 X 45200 80

Snap-in 2.7 hDEI 150 8.3 10.5 40 35 X 35

800 3éü ? 1‘
2,1. 80 35 X 60

1200 40 M 7.3 2 60 60 X 52

_
2200 1000 0.5 1.3 5.6 10.2 380 60X%

Anal 23
4000 1800 D.ß5 0.9 7.2 12.lo 511) w )( 102

6000 2600 M El.? 8.0 13.8 670 60 X 138

' For the special capacitance or design. please contact our sales representatives er product engineers.
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HYBRID CAPACIIORS

[Samwha Standard]

30mm!»

Capacitance
Ix (T _ T»)

"

at20'0
F 0 =; (F)

V;
_

V-_)

ll Charging is performed by constant current followed by constant voltage

changing.

2l Charging is performed for duration of 30 minutes a rated vollage.

3l Discharge use & constant current load device and measure the time for

the terminal voltage to drop from V, lo V; upon discharge at 1mA/F.

[Samwha Standard]

5
5
b
&

Leah e current
2

fl

3972
h

mA
3 er ours

72m.„

finu4lnursl

The i-berbd—capacitor is charged with the rated vuilage for 72hours.

Then. leakage current is measured by current measurement equipment.

[Samwha Standard]

5 & Vs
“ =

00 rnQ % I
>

[IEC 62391-1]
Internal

3 resistance +__
IESRI

°! ——

AC A V
1kHz

'“Q
R„ =

I

II The internal resistance R. of a capacitor shall be calculated hy the

above Iormula.

2! The Irequency of the measuring voltage shall be 1kHz.

3! The AC current shalle from 1mA to 10mA
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HYBRID CAPACITORS

Capacitance

change

Temperature

Characteristic

Internal

resistance %
change

She" life

5
after IMO hours no load

%
test same as

endurance

Cycle Cycle

Capacilance

change

Cycle

6 life

[at 25°C]

Internal

resistance

change

-20i2
"

2hours *
+201_2

|

15minutes

+A012
\

2hours

Measure electrical characterislics after exposing capacitor to each

temperature atmosphere for 2 hours or 15minules.

[Samwha Stande rd]

Temperature : 1.0 1"TC
Duration : 1000 4721—0 hours

[Samwha Standard]

11me[semndsl

where Va is the rated voltage of 2.8V[2.M

VL is the low vollage ol 1.6W0.9Vl

lvl ; LMO hybrid type

Condition the capacitor at 25:t3'C until thermal equilibrium is

reached. Initialize the voltage on the capacitor at le.6Vl. Then

charge the capacitor at a rated current to VR Mainla'm voltage V; on

the capacitor [or 101“ 050 5. Then discharge the capacilor to VL at

rated current. Hold at VL for Ill—30.50 5. This defines a cyclelsee

Figure]. Repeat this cycle throug haut the testing.
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Features

>High Powcler Density

">High Current/Short time back up application

>Exceptional shock and vibration resistance

>Easy Build—up Design for High Vottage Module

>Environmenlally Safe



SUPER CAPACITORS

500min 50min
_

103
:

5mm

3
.!
""-u..

ä "32
“ OI

30591:

3
,

% Lead acid

D
‚

>—
5g\ 101 ... . „ .. T„.......„.......„...... .

35efi

:
.

m
511

10° - ; .

10‘ 102 10° 10.

Power DensitylW/kgl

Energy densily : >5N8thL

\ Power density : >8‚000W/L

i

. Cycle Life : 1,000‚000cycles

1

e

( AC AC Charging Mechanism : Physica!

\

To meet consumer demand for both high power density and high temperature performance with greater

efficiency and functionality. SAMWHA has been focusing on R&B of super capacitors.

A Super capacitor [also called electric double-layer capacitorlEüLCl or ultracapacitorl is a highcapacity

capacilor with capacitance values much higher than other capacitors that bridge the gap between electroly1ic

capacitors and Lithium ion batteries. They typically store 10 to 100 times more energy per unit volume or mass

than electrolylic capacitors. can accepl and deliver charge much faster than balteries.

Feature Applicaiions

- Low ESR lequivalent series resistance] - Industrial Machinery

- Rapid charging and discharging in the order of amperes - Consumer Machines and Tools

- lnstantaneous charge and discharge - Transportation

- Excellent low and high temperature features - Automotive

- Environmentally Safe [RoHS compliantl - Renewable Energy Systems

[Solar Generator, Wind Generator]

25



SUPER CAPACITORS

STANDARD WPE
EDLC. also known as super-capacitor is symmetric electrochemical capacitors in

and an organic solvent. To meet consumer demand for higher current, SAMWHA

ii

4

which energy storage is achieved by means of the physical adsorption of ions to

1

"

the large specific surface area of activated carbon. EDLC consists of active carbon ‘
produces EDLC which features higher power density and longer cycle life.

Specificatiuns

!

Ihm

Operatmg temperature range

Raled Voltagel5urgel

Usabte Voltage range

Capacilance tolemnce

Low temperature characteristics

Endurancel2.7:éfltl

Shell Iilel2.7:öfl'Cl

-20 - +6U°C

2‘.7VDC [2.8V1

2.7 — DV

40 — +20% at 20T:

Capacitance change

Internal resistance

Test time

Capacitance change

Internal resistance

Wrthin "; 30% of initial value al +2U'C

LESS than 200% of initial at +20°C

1000 hours

Within “.*: 30% of inilial value

Less than 200% of initial at specified value

Alter 1000 hours no load lest same as endurance

i1IIAC1(SU% and & ESR(ZOU% of initially specified

value. respectively and LC(specified value
le Lif 25 "“" 1.000.011] lesCW El tl cyc

[21Cycle : between rated voltage and half rated voltage

* under constant current at 25°C

Drawingtnat to scalal
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rar-

U &

“' ' [IE-_ “'
75 101 DU

. 200 155 7
Snap-m 2.7

200 1 55 5

kill] 290 3.5

1200 900 0.1.5

Axial 2.7 2000 1500 0.3

3000 2200 0.2ä

mm mm:
. may

‘

13

9

7

5

0.60

0.35

029

‘

‘ ‘
a .; ;. . _.I

‘

m '
‚--man.

027 5 0 5 9 20 22 X 45

052 5.6 6.3 36 30 X 65

0.5é 5.9 5.9 31; 35 X 35

1.08 62 6.9 65 35 X 60

3.1 4.1 5.7 290 60 X 74

5.3 5.0 6.9 611) 60 X 102

8.1 5.7 7.7 525 60 X 138

' For the special capacitance or design. please contact our sales representalives or product engineers.



SUPER CAPACITORS

HIGH TEMPERATURE TYPE
"HIGH TEMPERATURE TYPE" product line enhances high temperature operation

.!

.;

characterislics compared to standard type EDLC product line.
1

"

It consists of environmentally friendly active carbon and an organic “
Specifications

_„.
—.

‚ .„
'

\\; __„.

. „ 1

-40 - +BU°COperating temperature range

Rated Voltagel5urgel 2.5VDC [2.6V]

Usabie Voltage range 2.5— [N

Capaciiance tolerance —10 — +2U% at 20°C

Capacitance change thhini 20% of initial value al +20'C

Low temperature characteflstics
Internal resistance Le55 than 100% of initial at +20'C

Test time 1000 hours

Enduranzel2.7:80tl Capacitance change Mthint 30% of initial value

Internal resistance Less than 200% of initial at specified value

Shell l'rlel2.7:bfl'Ci After 1000 hours no [sad (es! same as endurance

[1] IA Cl(30% and A ESR( 200% of initially specified

‘

‚ value. respectively and LC(specified value
Cycle L|fe '259Cl um 500'000 Cycles

121 Cycle : between rated voltage and half rated voltage

* under constant current at 25°C

Drawing{not tu scale)

‚:=.— __
„. ..

Pruducl [ist

' sum
* um mal uam__ „mm

027 22x45

8 10 0.52 4.8 5.t. 36 30an
7

.

9 0.545 5.1 5.1 314 35x35

3 5 ms 53 5.9 65 35xw
u.4

'

n.s 3.1 3.5 4.9 295 w><74

0.3 0.4 5.2 4.3 5.9 man 60 x 102

0.2
‘

0.3 7.6 a.9 6.6 525 aux 133

" For the special capacilance or design. please contact our sales represenlatives or product engineers.
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SUPER CAPACITORS

m
[EEG 62391—1]

IX (T _T3)
0 =+- (F)

V;“%

Capacitance
1 F

at 20°C

ll Charging is performed by constant current followed by constant voltage

changing.

2l Charging is performed for duration of 30 minutes a rated vollage.

3l Discharge use & constant current load device and measure the time for

the terminal voltage to drop from V, in V; upon discharge at 1nWF.

[Samwna Standard]

3
“ä

t
&

Leakage current
2

after 72 hours
mA

' 12m
fimellnursl

Supercapacitor is changed with lhe rated voltage for 72hours.

Then. leakage current is measured by current measurement equipment.

[Samwna Slamdardl

? A V:!

°
- :

°° m0 3 ;

I

10mmulu
'

11nnßecmdsl

Internal (\\-ä! IEC 62391-1}

3 resistance .„ *
IESRI c„ __

AC
9 _ A v

1kHz
'“ R* '

,

II The internal re R. of a capacitor shall be calculaled by the above

lormula.

2! The frequency of the measuring mitage shall be 1kHz.

31 The AC current shall be from 1mA to IGmA
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SUPER CAPACITORSmm
I";‘q-1rrr.ufl3 Emmardl

Capacilance

_ r

+20
’

2

change
% _20_‚

2
' ’

-f.0 2
* *

+20 2

Temperature
. _ _ | _ +40 2_‘

Characteristic
‘

f60 2

+80" 2

Internal

resistance % Measure electrical characterislics after exposing capacitor to each

change
temperature atmosphere for 2 hours.

1] For 80°C testing. the temperature is only applicable in the high

temperature type products.

[Samwha Standard]

She“ lite

5
after 1000 hoursm load

% Temperature : 60[801i 2°C

195t same as Duration : 1000 4321-0 hours

endurance

iDOEIID—1 04911

Cycle Cycle

' F.
'

ä
%>

Capacitance
%

change

where Va is the rated voltage

Cycle ?
' Vm is half 01 the rated voltage

6 life

[at 25°C] Condilion the capacitor al 25i 3°C until thermal equilibrium is

reached. Initialize the voltage on the capacilor at %.
Then charge the capacitor at a current In = [Va MD] to VR or al the

Internal value of In determined experimentally so that the voltage reaches Va

resistance
%

in 20!i lls. Mainlain voltage VR on Ihe capacitor [or 101- 0.505. Then

change discharge the capacitor to Va}; at current In.

Hold at ng for 101 0.50 5. This defines a cycle [see Figure}.

Repeat this cycle throughout the testing, adjusling In as needed in

order to mainlain the initial charge/discharge times.

'
life time is provision value
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ELECTRICAL CHARACTERISTICS

1'est mlflübl‘ß

Energy denSlty -Testcells:35-bß$nap-in -Currenl:1A

-Vollage : 1.6—2.7V - Temp. : R. T.

4500

3500

3000—
2500 '

2000—
1500—
1000 ‘

500—
ü:f.f»if‚

*: I,}fi.3':f_.= [(H

4900
’

1000“ 400

—— * _ \ . . _ .
‚_
.- __ ; f _ _

i “
:'“" "“ „„u ., ‚.‘‚_:"f‘$ij ‘q‘x,:‘1ü
. .} ia 4 .

.\

-

;

*f-%-- ‚ '

=:>;-=zm 3‘lfli-‘L- ‚ _ 4
16——
1 4—

€ 1 2 —
?: 1

-—

ä
„, 0.8 —
U

25 0.4 —> — ___‚_ —
::

E 0.2
— — ;° _ _ ___0

C"LIH“I.'

C:.mrnc-r

1,4 0.35 0.14

_ 3 > —

=
l5 2.5

—
4

>.
I

3 2 _
|5 1.5 _ \

an
I

9 1 _ ‚ _L._ )_
2
3 05 — ——- **

== _ _ _ ___
°

E'ul‘.‚lf'‚-

Cauamlo'

3 0.7
‘

0.3

! All specifications in this paper are subject to change without notice for production improvement.

! Please request for a data sheet [or detailed product data prior to the purchase
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ELECTRICAL BHARACTERISTICS

Capacitance

] .»

.. „
—XCX(V‚)'

Formula 12 C =M- (F) Formula 22 E =; (Wh)
V‚.—V„ 3600

Baflery capacitorlFormula 21

:‘;5;‚;,„-„-„»„;‚ Sfeammüi

3„‚„„„„ Where

v„ ....................... . C is the capacitance IF]
‘

. E is the stored energy [Wh}

- Va is Ihe rated voltage [VI

- V1 is the measurement end voltage (V] : 1.5 V
"""""""""""""""" - T1 is the time from discharge start to reach 1.5V[sl

- T; is the discharge start time ls]

The stored energylWh] is measured value from instmmenl

[Samwng Slandard!

Where

- C is the capacitance IF]

-
| is the discharge current [Al

- Vg is Ihe rated voltage [VI

---------------------------- -.- — V1 is the measurement starting voltage IV] : 2.5V

. V; is the measurement end voltage W! : 1.5 V

- T, is the time from discharge start to reach V; [S]

- T; is the time from discharge start to reach V1 ls]Minutes

ULB!me 11

[EC 62391 13

Where

. C is the capacitance IF]

"' —
I is the d'rscharge current [Al

- Va is Ihe rated voltage [VI

- V1 is the measurement starting voltage IV] : 0.8X Vu

- V; is the measurement end voltage [VI : 0.6 XV„
- T1 is the time from discharge start to reach V; [s]

. T; is the time from discharge start to reach V, [5]1-—U :

SÜI'HÜI‘IIJ|GS ‘; T1

fimelsecondsl
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ELECTRICAL CHARACTERISTICS

Test condiiinns

Power density(CC Discharge) .reszceus:asms„ap.i„

- Voltage : 1.6—2.7V

« Temp. : R. T.

Battery capacitor

-IA —- SA i‘IÜA -15A W-‘2üA

5
3 1—me
% ‚sec'ondsl 51.77 931 m 307 zu.
°> a l . 4 1 _.

TM“[.C] 22, 24 28 33, 39

"5
0 1.000 2.000 3.000 4.000 5.000 man

Timelsecondsl

-1A "fi*5A -10A -15A -20A
2.7

2.5
, ,

2.3
‘

‘ \\\
1„_ T‚.. ? —l—l

me
1.9

“ [seconds]
1100 212 102 6&\ 1.9

” H_} ‘ _
em„

!

' ‘

22 23 25 27 30
1 .5

I T U
0 200 400 MW 300 1.000 1.200

’ '

Timelsecondsl

-1A i“-5A -IOA _15A—20A

L5
0 100 200 300 400 500 600

Time(seoondsi

! All specifications in this paper are subject to change without notice for production improvement.

! Please requesl for a data sheet ler deiailed product data prior to the purchase
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ELECTRICAL CHARACTERISTICS

. .
Tulcondiüons

Power densfcy(CC D|scharge) .res.ceus:asws„ap.in

- Voltage : 1.6—2.7V

'Temp_:R‚T‚

Battery capacitor

“if-F

Ca
.

@” 1.520 1.276 1.203 1.230 1.303

‚R, 4.
|

_

”mm!
‘

wu‘ 85 82‘ 86‘ 89

0 3 6 9 12 15

Cycle Number

? ms

.—.’:"o.32

U „_„_„_

a i
30.21.

03 “tvpam
.1

\

Ein
6

[Ah]
0.304 0.295 0.284 0.277 0.272

"0.09 4

' ' '

f

'

fg W100‘97 94‘92‘90--
0°
0 3 5 9 12 15

* * * **

Cycle Number

75 0.25 1A am um
\

15A
]

20A
330.15 _ 1
3

' ' - f — m—
_

gun —— — _3_‚___ ' _‚ '_'—

0 Capacwa
30.03 M 0.167 um 0.139 0.1350.132
!- ‚ . ‚ . , ‚

_—
fU .

.

ä°'°" ***—mm
100* 97 91.‘ 92

‘

90

°
0 3 6 9 12 15

Cycle Number

! All specificalions in this paper are subject to change without notice for production improvernent.

! Please request for a data sheet fur detailed product data prior to the purchase
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ELECTRICAL CHARACTERISTICS

Power density(Watt Discharge) Tigm5605nap-in
- Voltage : 1.6—2.7V

« Temp. : R. T.

Battery capacitor

_IW '5W -'IDW -20W 830W
2.7

|

2.5

2.3

2.1

1.9

1.7

1.5

i'l;lr;1e

[m51126112161 992 A66 315

Max.

.

4

T [°C] 22! 22\ 23‘ 27, 32

0 2.000 4.000 6.000 8.000 10.000 12.000 142.000

fimelsecondsl

; _ _‚ _ '''''''

-a 2.3 1

g 2.1 “*;f
"

Time
_°.

19 \ [seconds] 262& 509 21.7 117‘ 75

1.7
‘

_
‘ Tempi°Cl 22, 22 23

4

24 26

"5
0 500 1.000 1.500 2.000 2.500 3.000

7 '

Tamelsecondsl

-IW ='=HSW -1DW -20W -3UW

1.5
n 200 400 500 800 1.000 1,200

Timelsecondsl

! All specifications in this paper are subject to change without notice for production improvement.

! Please requesl for a data sheet ler deiailed product data prior to the purchase
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ELECTRICAL CHARACTERISTICS

. .
Tulmndiüons

Power densuty(Watt DISChBFQG) .resuceus=aswsnap-sn

- Voltage : 1.6—2.7V

'Temp_:R‚T‚

Battery capacitor

2 M sw mw znw aow

1.608 1.386 1.283 1.190 1.219

o_5 ‚.»— — — —4;-— ** *
Rdä?°" 100: 86 80

‘

77
‘

78

’.E

S — _
% ?}af3.‘

."

%
c$

.

1

% äW 0.318 0316 0.309 [1298 0291
E.

. . - .

N R
.

‘

5 100 99 97 9a 91
.! l%l

a
[] 3 6 9 12 15

Cycle Number

% 0.2

90.16
ä &.

ä'0.12
($;acily

«aus M um 0.115 um 0.137 am
E ‚ . . . . .

‚_
N _,

.

ä°'°" ““—“mm
100* 99 97‘ 93

‘

90
-- 0°

0 3 6 9 12 15

Cycle Number

! All specificalions in this paper are subject to change without notice for production improvernent.

! Please request for a data sheet fur detailed product data prior to the purchase
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ELECTRICAL CHARACTERISTICS

.
Test condiiinns

RGSISt8HC€ - Test cells : 3560 Snap-in

- Voltage : 1.6—2.7V

- Temp. : R.T.

1 2

8
E
62
02
l-l-l

&)
10mnubes

o MelsunMs]

11 Constant current charge with 10mA/F to Va

2 ] Conslant voltage charge at Va for 10minutes

ammw
_ A

“

' 7

31 Constant current discharge with 10mA/F lo 0.1V
Capacnor

}

41 V
.

d b
7

.[DM 1 0
’

6
,

5
A 1 IS measure y measurement eqmpment

A V:;

n =—
I

EIEC 6'2391—1]

{ A \W
+

„. C, ::
o
5
€!
an
‘?

U<
11 The internal resistance R. of a capacilor shall be

calculated by Ihe below formula.

0
.

. . . „ 21 The frequency of the measuring voltage shall be
B;H .

'

CaSa€Il£3r
_

"(Hl.

ßC-ESR‘ImO) 4 3.5
[

3 31 The AC current shall be from 1mA lo 10mA.

A V
R4 =—

I

! All specifications in this paper are subject to change without notice for production improvement.

! Please request for a data sheet for detailed product data prior In the purchase
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ELECTRICAL CHARACTERISTICS

.
Test conditions

Operatmg Temperature .Tes„eus:asws„ap-i„
» Voltage : I.6—2.7V

- Current. : 1A

2.5

2‘ _ _

'g‘

1.5 _ _ -- _
.=>
“5

%0 ‘ * *

0
Ob

%
3

0.5 — — ——

5 '

@ 21

0 „ml .. ..—=* 14°
2 3 L 2

}.3
\

‘? ‘1%

m: um zur: aovc 60'C

7.000

6.000

5.000

4ß00

1000

2.000 ‘

1.000
‘

0.000

“30'C -20'C —10'C O'C

The capacitor's capacity that is the amount of electric charge it can deliver at the rated voltage is changed according to

ambient temperature. The capacity changes in proportion to the ambient temperature. Basically, it shows the greater

capacity at the higher lemperalure and the lower capacity below zero degrees Celsius.

! All specifications in this paper are subject to change without notice for production improvement.

! Please request for a data sheet for detailed product data prior to the purchase
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ELECTRICAL CHARACTERISTICS

Self discharge

2.5
.

ä ’
1

%
2.x

;

:
om |_5.

5
3
3 “
9
3>
: 05,
ou

D' '

Hmmw
Capac:mr

llVoltager
'

2.17
|

2.11
|

0.57

ä

n 10 20 30 m 50

Test ‘fimeldayl

Self-discharge is a phenomenon in capacilors in which internal chemical reactions reduce the stored charge of the

capacilors without any connection between the electrodes. Setf-discharge decreases the shell life 01 capacitors and causes

them to initial‘ly have less than a full charge when actually put to use.

How fast self—discharge in a capacitor occurs is dependenl on the type of capacitor, state of charge, charging current.

ambienl temperature and other factors,

Hybrid capacitors and Battery capacilors. which show the self-discharge rates of 22% and 19% after 50days. respectiver

have much lower seli-discharge rates than EDLC

Leakage current

9
,

8 ,

€ 7

5
E 6
2
5 5
U

%
4

3

E
2

1

0
B.!Hery

Capacüor

[Sanwha S!andardl

'

'

72hour!
'

Twnelhours!

The ESD-SCAP is charged with the rated voltage for

72hours.

Then. leakage current is measured by currentmeasure-

ment equipment

! All specificatians in this paper are subject to change without notice for production improvernent.

! Please request for a data sheet for detailed product data prior to the purchase

38



ELECTRICAL CHARACTERISTICS

Test conditions

cyC|e Performance -Test cells : 35605113p-in ' Currenl.:10A

- Voltage : 1.6—2.7V - Temp. : R. T.

- Battery Capacitur - Hybrid Capacitor - EDLC
2.5

1.5
‘*’*’ ’ ’

0.5

0 ; ; ‘ ; i i ; i |

2.000 4.000 fi.000 8.000 “1.000 12.000 “1100 16.000 18.000 20.000

Cycle Nymber

Battery capacitorlFormula 21

153’"""""‘3 '"3'3"53'3| where V; 151he rated voltage of 2.7V

V. is lhe low voltage ol 1.6V
"! '''';1'"""""LI.""""_1
V 1 I j‘ Condition the capacitor at 2Si- 3'C untii thermal equilibrium is reached.
‘

"
________________________ '

|nilialize 1he voltage on the capacitor al VJ1.6VI. Then charge the capacitor at a

rated current to Va. Mainlam voltage V; on the capacilor for lü:t [1.50 5. Then

Timelsecondsl
duscharge the capacntor lo V, al raled current. Hold at Vl ler 101 050 s. Thns

defines .: cycle. Repeat this cycle throughoul the lesting.

'Is=u° _
{Sam-ma glandargf where V.. IS the rated voltage ul 2.8VIZ7VI

Vl is the low voltage of 1.6VIO.WI

WI : LMO hybrid type

Condilion the capacitor at 25i3°c until thermal equilibrium is reached.

Initiatize the voltage on the capacilor al V._. Then charge the capacilor at a rated

current 10 V... Mainlam vollage V.. an ihr: capacitor for 101050 5. Then

discharge the capacflor lo V._ at rated current. Hold a! V_ for 10i0.50 5. This

defines a cycle. Repeat this cycle lhroughout the tesling.

füOE-"ID 103.9H

Timelseonndsl

where V„ is the rated voltage

V;„ ts half of Ihe rated vollage

Condition the capacnlor at 251 3‘C until thermal equilibn'um is reached.

ln'rt'ralize the voliage on the capacilor al VW. Then charge the capacitor a! a

current ln = M MD] lo V.; or al Ihe value c! In determined experimentally so

um the voltage reaches V; m 20l fc Hs. Maintain voltage Va on the capacitor

ler 101- 0.50 5. Then discharge the capacilor lo Vm.

fimelseoondsl

! All specifications in this paper are subject to change without notice for production improvernent.

! Please request for a data sheet for detailed product data prior to the purchase
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