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CORRECT USE OF SUPERCAPACITORS

Please confirm the operating condition and the specifications of the
SuperCapacitors when you use SuperCapacitors.

This capacitor contains an electrolyte sealed by rubber and other
materials. When you use the capacitors for long time at high
temperatures, the moisture of electrolyte evaporates and the
equivalent series resistance (E.S.R.) increases. The fundamental
failure mode is the open mode depending on E.S.R. increase.

Please read “Notes on Using the SuperCapacitor” on page 31 when
you design circuits using SuperCapacitors.
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1 sec 10 sec 100 sec 1 h 10 h 100 h 1 month

1 A

100 mA

10 mA

1 mA

100 µA

10 µA

1 µA

TOKIN SUPERCAPACITORS

Small size, featuring the
same performance of FA Series

Organization of the
SuperCapacitor Series
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FR Series

–40°C to +85°C

FY Series
Extended backup
Small size
–25°C to +70°C

Wide operating temperature range

Automatic
mounting

FS Series

 –25°C to +70°C

Excellent voltage holding characteristics

FA Series
Low ESR
–25°C to +70°C

FE Series

–40°C to +70°C

FM Series
Resin molded type
–25°C to +70°C

For short time backup of large current drains

High Impedance Applications

Backup Performance Selection

(Backup  for actuators, electromagnetic valves, etc.)FA Series
FE Series

FR, FY (FYD, FYH, FYL), FM Series

FS Series

Backup Time
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Low Impedance Application
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Backup time depends on capacitance

•  Backup for SRAM and timer
   built-in microcomputer
•  Backup for DTS
•  Backup for SRAM
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(Backup for all microcomputer systems)



Operating Principles

SuperCapacitor is the most prominent capacitor
concept to appear in the past decade.  The large
capacitance, slow rate of discharge and the small
package make it useful as a non-battery reserve
power source that can provide currents (1 -100 mA)
and protect microcomputers from power shutdowns
lasting several seconds.

It is also possible to maintain the contents of low
dissipation volatile memories (i. e. CMOS) for several
months. (For more detailed applications, refer to the
table shown below.)

The operating principle of the SuperCapacitor is
based on an electric double layer appearing at the
interface between activated carbon particles and
sulfuric acid solution as electrolyte. The two
electrodes are separated by an ionically conducting
but electrically insulating porous membrane.

TOKIN SUPERCAPACITORS

Conductive rubber membranes contain the
electrode and electrolyte material and rnake contact
to the cell.  Several cells are stacked in series to
achieve the 5.5 V and 11 V rated voltages.

Since SuperCapacitors exhibit relatively high ESR,
they are not recommended for ripple absorption in
DC power supply applications.

In some manufacturing operations it has been
polarized with the following voltage direction:

Shorter lead : positive
Longer lead (connected to case): negative

Therefore, the use of SuperCapacitor in that
direction is recommended in actual usage.

Typical Applications
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TOKIN SUPERCAPACITORSFA Series (Large Current Backup Capacitors)

The FA series is suitable for supplying a large current in a short time.
These capacitors are ideal for backing up a high-current, short-time load in electronic systems,
to guard against sudden power failures.

Features

❑  Extremely low equivalent series resistance (ESR), ideal for supplying backup current of 10mA
to 1A for a short time.

❑  High breakdown voltage (maximum operating voltage: 11V) that can drive microcomputers and
actuators.

Applications

❑  Momentary backup of microcomputers and DRAMs.

❑  Auxiliary power supply of mechanical systems (motors, relays, electromagnetic valves).

Part Numbering System

FA    0H    473     Z

Capacitance tolerance: +80%, -20%

Capacitance: 0.047 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:: 0H :  5.5V (Marking 5V)
1A :  11V  (Marking 10V)

SuperCapacitor: FA Series
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TOKIN SUPERCAPACITORSFA Series

Markings Markings are made with black ink on the green sleeve.

Dimensions and
Standard Ratings

PN
FA FA5V

5V5V

5V
0.1F

0.1F 0.1F

0.1F

Marking on sleeve

Date Code
PN

001

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead terminal
connected to
the metal can case

FA FA

Negative polarity Lead

d2 ± 0.1

d1 ± 0.1

Lead (case)

D ± 0.5

P ± 0.3

L max.

2.0 max.

Sleeve

H max.
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Note: Weight values are typical.

Part Number Max Rated Voltage Nominal Capacitance Max. Current           Max. ESR (at 1 kHz)
(V) (F) at 30 minutes (mA) (Ω)

FA0H473Z 5.5 0.047 0.071 20

FA0H104Z 5.5 0.10 0.15 8

FA0H224Z 5.5 0.22 0.33 5

FA0H474Z 5.5 0.47 0.71 3.5

FA0H105Z 5.5 1.0 1.5 2.5

FA1A223Z 11 0.022 0.066 20

FA1A104Z 11 0.10 0.3 8

FA1A224Z 11 0.22 0.66 6

FA1A474Z 11 0.47 1.41 4

Part No.

FA0H473Z

FA0H104Z

FA0H224Z

FA0H474Z

FA0H105Z

FA1A223Z

FA1A104Z

FA1A224Z

FA1A474Z

Dimensions mm (inch) Weight

16.0 15.5 5.1 0.4 1.2 5.0 6.2
(0.630) (0.610) (0.2) (0.016) (0.047) (0.197) (0.219)

36.5 16.5 15.0 0.6 1.7 9.5 42
(1.437) (0.650) (0.591) (0.024) (0.067) (0.374) (1.482)

21.5 15.5 7.6 0.6 1.2 5.5 12
(0.846) (0.610) (0.3) (0.024) (0.047) (0.217) (0.423)

28.5 16.5 10.2 0.6 1.4 9.5 25
(1.122) (0.650) (0.4) (0.024) (0.055) (0.374) (0.882)

44.5 18.5 20.0 1.0 1.4 9.5 65
(1.752) (0.728) (0.787) (0.039) (0.055) (0.374) (2.293)

D H P d1 d2 L g (oz.)

44.5 28.5 20.0 1.0 1.4 9.5 83
(1.752) (1.122) (0.787) (0.039) (0.055) (0.374) (2.928)

16.0 25.0 5.1 0.4 1.2 5.0 7.5
(0.630) (0.984) (0.2) (0.016) (0.047) (0.197) (0.265)

28.5 25.5 10.2 0.6 1.4 9.5 32
(1.122) (1.004) (0.4) (0.024) (0.055) (0.374) (1.129)

36.5 27.5 15.0 1.0 1.4 9.5 55
(1.437) (1.083) (0.591) (0.039) (0.055) (0.374) (1.940)



FA Series Specifications

*ESR : Equivalent series resistance
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TOKIN SUPERCAPACITORSFE Series (Large Current Backup Capacitors)

The FE Series offers small, high-capacitance electric double-layer capacitors suitable for supplying a
large current in a short time.
These capacitors are ideal for backing up a high-current, short-time load in electronic systems,
to guard against sudden power failures.

Features

❑  Extremely low equivalent series resistance (ESR), ideal for supplying backup current of 10mA
to 1A for a short periods of time (about half the CV value compared to FA Series).

❑  Small (about 1/4 in volume of aluminum electrolytic capacitor and 3/5 of FA Series of same CV
value).

❑  Wide choice of specifications, including low-capacitance and high-capacitance models
(0.047 F to 1.5 F).

Applications

❑  Momentary backup of microcomputers, SRAMs, DRAMs.

❑  Auxiliary power source for mechanical systems (motors, relays, electromagnetic valves).

Part Numbering System

FE    0H    473     Z

Capacitance tolerance: +80%, –20%

Capacitance: 0.047 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:  5.5V

SuperCapacitor: FE Series
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Dimensions and Standard Ratings

Weight

FE Series

Negative polarity Lead

d2 ± 0.1

d1 ± 0.1

Lead (case)

D ± 0.5

P ± 0.3

L min.

0.3 min.

Sleeve

H max.

VO
FE FE5.5V

5.5V5.5V

5.5V
0.047F

0.047F 0.047F

0.047F

Marking on sleeve

Date Code
VO

001

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead terminal
connected to
the metal can case

FEFE

Note: Weight values are typical.

Markings

Markings are made with black ink on the green sleeve.

TOKIN SUPERCAPACITORS
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Part Number Max Rated Voltage Nominal Capacitance Max. Current Max. ESR (at 1 kHz)
(V) (F) at 30 minutes (mA) (Ω)

FE0H473Z 5.5 0.047 0.071 14.0

FE0H104Z 5.5 0.10 0.15 6.5

FE0H224Z 5.5 0.22 0.33 3.5

FE0H474Z 5.5 0.47 0.71 1.8

FE0H105Z 5.5 1.0 1.5 1.0

FE0H155Z 5.5 1.5 2.3 0.6

D H P d1 d2 L g (oz.)
Part No.

FE0H473Z

FE0H104Z

FE0H224Z

FE0H474Z

FE0H105Z

FE1A155Z

Dimensions mm (inch)

14.5 14.0 5.1 0.4 1.2 2.2 3.9
(0.57) (0.55) (0.2) (0.016) (0.047) (0.087) (0.138)

16.5 14.0 5.1 0.4 1.2 2.7 5
(0.65) (0.55) (0.2) (0.016) (0.047) (0.106) (0.177)

36.5 18.5 15.0 0.6 1.7 6.1 38
(1.44) (0.73) (0.59) (0.024) (0.067) (0.240) (1.343)

21.5 15.5 7.6 0.6 1.2 3.0 9.5
(0.85) (0.61) (0.3) (0.024) (0.047) (0.118) (0.336)

28.5 16.5 10.2 0.6 1.4 6.1 16
(1.12) (0.65) (0.4) (0.024) (0.055) (0.240) (0.565)

44.5 18.5 20.0 1.0 1.4 6.1 72
(1.75) (0.73) (0.79) (0.039) (0.055) (0.240) (2.544)



SpecificationsFE Series

*ESR : Equivalent series resistance

TOKIN SUPERCAPACITORS
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TOKIN SUPERCAPACITORSFM Series (for Automatic Assembly)
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The FM Series includes small, resin-molded electric double-layer capacitors suitable for automatic
assembly.
These capacitors are ideal as long-time backup devices for minute-current loads in VCRs, audio
systems, cordless telephones and compact electronic systems.

Features

❑  High adaptability to automatic assembly.

❑  Can be cleaned.

❑  Excellent voltage holding characteristics, ideal for long-time supply of 1µA to several hundred µA.

❑  Small size.

Applications

❑  Backup of CMOS microcomputers, static RAMs and DTSs.

Part Numbering System

❑  Bulk
FM    0H    223     Z

Capacitance tolerance: Z: +80%, –20%

Capacitance: 0.022 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:  0H: 5.5Vdc

SuperCapacitor: FM Series
❑  Tape (Ammo Pack)

FM0H223Z    TP     16

Height of component from tape center (16: 16 mm, 18: 18 mm)

Tape packaging

Part number of bulk packaging

Number of Packed Capacitors Tape: 1,000 pcs./box



TOKIN SUPERCAPACITORSFM Series

Dimensions and Standard Ratings

.oNtraP
.oNtraP

kcaPommA

.xaM
detaR
egatloV

)cdV(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

.xaM
tatnerruC
setunim03

)Am(

egatloV
gnidloH

citsiretcarahC
)V(.nim

T
mm

)hcni(

thgieW
g

)zo(

Z301H0MF )(PTZ301H0MF 5.5 10.0 003 510.0 2.4
0.5

)791.0(
3.1

)640.0(

Z322H0MF )(PTZ322H0MF 5.5 220.0 002 330.0 2.4
0.5

)791.0(
3.1

)640.0(

Z374H0MF )(PTZ374H0MF 5.5 740.0 002 170.0 2.4
0.5

)791.0(
3.1

)640.0(

Z401H0MF )(PTZ401H0MF 5.5 01.0 001 51.0 2.4
5.6

)652.0(
6.1

)650.0(

Note: To complete part number, insert lead length H (16 to 18 mm: refer to Taping Specifications, page 14).

Markings

H1 +

4735.5V

Negative polarity identification

Nominal capacitance

Date code
Polarity

Maximum
rated voltage

10.5 ± 0.5

(0.413)

11.5 ± 0.5
(0.453)

0.4
(0.016)

5 ± 1
(0.197)

0.5 ± 0.1

(0.020)

5 ± 0.5

(0.197)

T ± 0.5

0.4 ± 0.1

(0.016)

Unit:  mm 
         (inch)
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TOKIN SUPERCAPACITORSFM Series Specifications
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egnahCecnaticapaC eulavlaitinifo%02±nihtiW

RSE
tnemeriuqerlaitinideecxeottoN

.nim03tatnerruC

noitarbiV

ecnaticapaC

stnemeriuqerlaitiniteemllahS
zH55ot01:ycneuqerF

sruoh6:tsetfoemiT

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ytilibaredloS redloswenhtiwderevocebllahsecafrusfo%57revO
C°5±032:redlosfoerutarepmeT

sdnoces5.0±5:noisremmifoemiT
mottobehtmorfmm6.1otpusroticapacesremmioT

ecnatsiseRtaeHgniredloS

ecnaticapaC

tnemeriuqerlaitiniteemllahS C°01±062:redlosfoerutarepmeT
sdnoces1±01:noisremmifoemiT
mm6.1otpusroticapacesremmioT

trapehtfomottobehtmorf

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

gnilcyCerutarepmeT

ecnaticapaC

tnemeriuqerlaitiniteemllahS :noitidnocerutarepmeT
C°52–

5:selcycforebmuN

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ecnatsiseRerutsioM
)etatsydaetS(

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

C°2±07:erutarepmeT
HR%59ot09:ytidimuH

sruoh8±042:tsetfoemiT

RSE
tnemeriuqerlaitinifo%021nahtsseL

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

efiLdaoL

egnahCecnaticapaC eulavlaitinifo%03±nihtiW

C°2±07:erutarepmeT
0:ecnatsiserseireS

CDV5.5:egatlovdeilppA
sruoh0–84+000,1:tsetfoemiT

RSE
tnemeriuqerlaitinifo%002nahtsseL

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

gnidloHegatloV
scitsiretcarahC

)egrahcsiDfleS(
V2.4nahtrehgihebllahsslanimretneewtebegatloV

gnigrahC
noitidnoc

CDV0.5:egatlovdeilppA
0:ecnatsiserseireS

sruoh42:emitgnigrahC

egarotS

gnihton:daoL
C°52nahtrewol:erutarepmeT

HR%07nahtrewol:ytidimuH
sruoh42:emiT

Ω
Ω
Ω

Ω



TOKIN SUPERCAPACITORS

Taping Specifications (Ammo Pack)
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FM Series

L

a

P

P1 F W4

h

t3

c

t2

t1
D0P0

H

W

W0 W1

W2

P2

b

Unit: mm

metI lobmyS eulaV ecnareloT skrameR

thgieHtnenopmoC a 5.11 5.0±

htdiWtnenopmoC b 5.01 5.0±

ssenkcihTtnenopmoC C
0.5 5.0± F740.0otF10.0

5.6 5.0± F1.0

htdiWeriw-daeL W4 5.0 1.0±

ssenkcihTeriw-daeL t3 4.0 1.0±

tnenopmoCfohctiP P 7.21 0.1±

hctiPtekcorpS P0 7.21 3.0±

daeLotretneCeloHtekcorpS P1 58.3 7.0±

retneCtnenopmoCoteloHtekcorpS P2 53.6 3.1±

gnicapSdaeL F 0.5 5.0±

tnemngilAtnenopmoC h .xam0.2 -

htdiWepaT W 0.81
0.1+
5.0–

htdiWepaTnwod-dloH W0 .nim5.21 -

noitisoPeloHtekcorpS W1 0.9 5.0±

noitisopepatnwod-dloH W2 .xam0.3 -

retneCepaTmorftnenopmoCfothgieH H
0.61 5.0±

0.81 5.0±

retemaiDeloHtekcorpS D0 .aid0.4 2.0±

ssenkcihTepaTlatoT
t1 7.0 2.0±

t2 .xam5.1 -

daeLdeppihSofhtgneL L .xam11 -



TOKIN SUPERCAPACITORSFM Series

Packing Dimensions

SUPER
CAPACITOR

UP
Label

Part number
Quantity
Date code

Side View

55 max.

Outlet

350 max.

Top View

350 max.

Outlet

WWW / PAGE 15

Marking of Box

Markings shows the following:

a) Terminal direction
b) Part Number
c) Quantity
d) Date code
e) Company logo

Packing Quantity:

1,000 pcs./Box



FS Series
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The FS Series SuperCapacitors are ideal as short-time (30 minutes maximum) backup devices in small
and lightweight systems.

Features

❑  Ideal for supplying current of several hundred µA to several mA for a short time.

Applications

❑  Backup source for microcomputers and buffer for momentary high current loads
(for example, motors).

Part Numbering System

FS    0H    473     Z

Capacitance tolerance: +80%, –20%

Capacitance: 0.047 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:  5.5V

SuperCapacitor: FS Series

TOKIN SUPERCAPACITORS



TOKIN SUPERCAPACITORS

V5

FYD FYD5.5V 5.5V

0.47F0.47F

Marking on sleeve

Date Code
V5

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead terminal
connected to
the metal can case

Markings

Markings are made with black ink on the green sleeve.

FS Series

WWW / PAGE 17

Dimensions and Standard Ratings

L min.

0.3 min.

D ± 0.5

P ± 0.5

Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

.oNtraP

.xaM
detaR
egatloV

)cdV(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

03tatnerruC.xaM
setunim

)Am(

Z322H0SF 5.5 220.0 06 330.0

Z374H0SF 5.5 740.0 04 170.0

Z401H0SF 5.5 01.0 52 51.0

Z422H0SF 5.5 22.0 52 33.0

Z474H0SF 5.5 74.0 31 17.0

Z501H0SF 5.5 0.1 7 5.1

Ω

Note: Weight values are typical.

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z322H0SF
5.11

)354.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
6.1

)750.0(

Z374H0SF
0.31

)215.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
2.2

)780.0(
6.2

)290.0(

Z401H0SF
5.61

)056.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
1.4

)541.0(

Z422H0SF
5.61

)056.0(
0.31

)215.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
3.5

)781.0(

Z474H0SF
5.12

)648.0(
0.31

)215.0(
26.7

)003.0(
6.0

)420.0(
2.1

)740.0(
0.3

)811.0(
01

)353.0(

Z501H0SF
5.82

)221.1(
0.41

)155.0(
61.01

)004.0(
6.0

)420.0(
4.1

)550.0(
1.6

)042.0(
81

)536.0(



TOKIN SUPERCAPACITORS SpecificationsFS Series

W
W

W
 / 

PA
G

E
 1

8

*ESR : Equivalent series resistance

metI noitacificepS snoitidnoCtseT

egnaR.pmeTgnitarepO C°07ot52–

egatloVdetaR.xaM cdV5.5

egnaRecnaticapaC )sgnitardradnatsotrefeR(F0.1ot220.0

ecnareloTecnaticapaC %02–,%08+

gnirusaemotrefeR
snoitidnoc

*RSE
sgnitardradnatsotrefeR

)setunim03ta(tnerruC

egatlovegruS

ecnaticapaC tnemeriuqerlaitinifo%09nahteroM V3.6egatlovegruSC˚07tA
.ces03:egrahC

.ces03.nim9:egrahcsiD
:ecnatsiseregrahCselcyc000,1

65F22.0065F220.0
03F740.0003F740.0
51F5.0,0.1051F01.0

ecnatsiseregrahcsidoN

RSE

tnemeriuqerlaitinifo%021deecxeottoN

.nim03tatnerruC

taytilibatS
hgiHdnawoL

erutarepmeT

2petS
ecnaticapaC eulavlaitinifo%05nahteroM C°52+:1petS

C°52–:2petS

C°52+:3petS

C°07+:4petS

C°52+:5petS

RSE eulavlaitinisemit3deecxeottoN

4petS

ecnaticapaC eulavlaitinifo%051deecxeottoN

RSE tnemeriuqerlaitinideecxeottoN

.nim03tatnerruC )Am(VC5.1deecxeottoN

5petS

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

RSE
tnemeriuqerlaitinideecxeottoN

.nim03tatnerruC

)elisneT(htgnertSdaeL sdaelehtfoegamadtnenamreprongninesoolonebllahserehT .ces01,gk1:F22.0ot740.0
.ces01,gk5.2:F0.1,F74.0

noitarbiV

ecnaticapaC

tnemeriuqerlaitiniteemllahS

zH55ot01
mm5.1edutilpmaelbuoD
foenohcaerepsruoh2

snoitcerid3

RSE

.nim03tatnerruC

ytilibaredloS redloswenhtiwderevoc%57tsaeltaebllahsecafrusdaeldesremmI .ces5.0±5,C°5±032
ydobmorfmm6.1:htped.mmI

ecnatsiseRtaeHgniredloS

ecnaticapaC

tnemeriuqerlaitiniteemllahS

.ces1±01,C°01±062
:htpednoisremmI
ydobmorfmm6.1

RSE

.nim03tatnerruC

gnilcyCerutarepmeT

ecnaticapaC

selcyc5,C°07+ot52–RSE

.nim03tatnerruC

ecnatsiseRerutsioM

ecnaticapaC tnemeriuqerlaitinifo%09nahteroM

HR%59ot09,C°2±04
sruoh042RSE

tnemeriuqerlaitinifo%021deecxeottoN
.nim03tatnerruC

efiLdaoL

ecnaticapaC tnemeriuqerlaitinifo%58nahteroM
C°2±07

deilppaV5.5
sruoh000,1

RSE tnemeriuqerlaitinifo%002deecxeottoN

.nim03tatnerruC tnemeriuqerlaitinifo%002deecxeottoN

ΩΩ
Ω

Ω Ω
Ω



FR Series (Wide Temperature Range Capacitor)
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The FR Series SuperCapacitors are small-sized electric double-layer capacitors that can operate in a
temperature range as wide as –40°C to +85°C.

These capacitors are ideal as long-time backup devices for minute current loads in industrial equipment
such as measuring instruments, control equipment and communications equipment.

Features

❑  Wide operating temperature range: –40°C to +85°C.

❑  High reliability (load life of 85°C, 5.5V, 1,000 hours guaranteed).

❑  Excellent voltage holding characteristics, ideal for long-time supply of 1µA to several hundred µA.

Applications

❑  Backup of CMOS microcomputers, static RAMs and DTSs (digital tuning systems).

Part Numbering System

FR    0H    223     Z

Capacitance tolerance: Z: +80%, –20%

Capacitance: 0.022 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:  0H: 5.5Vdc

SuperCapacitor: FR Series

TOKIN SUPERCAPACITORS



TOKIN SUPERCAPACITORS

Markings

FR Series

WWW / PAGE 20

Dimensions and Standard Ratings

L min.

0.3 min.

D ± 0.5

P ± 0.5

Insulation
Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

V0

FR FR5.5V 5.5V

0.022F0.022F

Marking on sleeve

Date Code

V0

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead connected 
to case

85˚C 85˚C

.oNtraP

.xaM
detaR
egatloV

)cdV(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

03tatnerruC.xaM
setunim

)Am(

egatloV
gnidloH

citsiretcarahC
)V(.nim

Z322H0RF 5.5 220.0 022 330.0 2.4

Z374H0RF 5.5 740.0 011 170.0 2.4

Z401H0RF 5.5 01.0 051 51.0 2.4

Z422H0RF 5.5 22.0 081 33.0 2.4

Z474H0RF 5.5 74.0 001 17.0 2.4

Z501H0RF 5.5 0.1 06 5.1 2.4

Note: Weight values are typical.

Ω

Markings are made with black ink on the green sleeve.

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z322H0RF
5.11

)354.0(
0.41

)155.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
3.2

)180.0(

Z374H0RF
5.41

)175.0(
0.41

)155.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
4.2

)590.0(
9.3

)831.0(

Z401H0RF
5.41

)175.0(
5.51

)016.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
4.2

)590.0(
3.4

)251.0(

Z422H0RF
5.41

)175.0(
0.12

)728.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
4.2

)590.0(
3.5

)781.0(

Z474H0RF
5.61

)056.0(
5.12

)648.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
5.7

)562.0(

Z501H0RF
5.12

)058.0(
0.22

)668.0(
26.7

)003.0(
6.0

)420.0(
2.1

)740.0(
0.3

)811.0(
3.31

)074.0(

Ω



TOKIN SUPERCAPACITORS Specifications

W
W

W
 / 

PA
G

E
 2

1

FR Series

*ESR : Equivalent series resistance

metI noitacificepS snoitidnoCtseT

egnaR.pmeTgnitarepO C°58ot04–

egatloVdetaR.xaM cdV5.5

egnaRecnaticapaC )sgnitardradnatsotrefeR(F0.1ot220.0

ecnareloTecnaticapaC %02–,%08+

gnirusaemotrefeR
snoitidnoc

*RSE
sgnitardradnatsotrefeR

)setunim03ta(tnerruC

egatlovegruS

ecnaticapaC tnemeriuqerlaitinifo%09nahteroM V3.6egatlovegruSC°58erutarepmeT
.ces03:egrahC

selcyc000,1.ces03.nim9:egrahcsiD
:ecnatsiseregrahC

65F22.0065F220.0
03F74.0003F740.0
51F0.1051F01.0

ecnatsiseregrahcsidoN

RSE

tnemeriuqerlaitinifo%021deecxeottoN

.nim03tatnerruC

erutarepmeT
scitsiretcarahC

2petS
ecnaticapaC eulavlaitinifo%05nahteroM C°52+:1petS

C°52–:2petS

C°04–:3petS

C°52+:4petS

C°58+:5petS

C°52+:6petS

RSE eulavlaitinisemit4deecxeottoN

3petS
ecnaticapaC eulavlaitinifo%03nahteroM

RSE eulavlaitinisemit7deecxeottoN

5petS

ecnaticapaC eulavlaitinifo%002deecxeottoN

RSE tnemeriuqerlaitinideecxeottoN

.nim03tatnerruC )Am(VC5.1deecxeottoN

6petS

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

RSE
tnemeriuqerlaitinideecxeottoN

.nim03tatnerruC

)elisneT(htgnertSdaeL
sdaelehtfoegamadtnenamreprongninesoolonebllahserehT

.ces01,gk1:F74.0ot220.0
.ces01,gk5.2:F0.1

noitarbiV

ecnaticapaC

tnemeriuqerlaitiniteemllahS

zH55ot01
mm5.1edutilpmaelbuoD
foenohcaerepsruoh2

snoitcerid3

RSE

.nim03tatnerruC

ytilibaredloS redloswenhtiwderevoc%57tsaeltaebllahsecafrusdaeldesremmI .ces5.0±5,C°5±032
ydobmorfmm6.1:htpednoisremmI

ecnatsiseRtaeHgniredloS

ecnaticapaC

tnemeriuqerlaitiniteemllahS
.ces1±01,C°01±062

:htpednoisremmI
ydobmorfmm6.1

RSE

.nim03tatnerruC

gnilcyCerutarepmeT

ecnaticapaC

tnemeriuqerlaitiniteemllahS selcyc5,C°58+ot04–RSE

.nim03tatnerruC

ecnatsiseRerutsioM
)etatSydaetS(

ecnaticapaC eulavlaitinifo%02±nihtiW

HR%59ot09,C°2±04
sruoh042

RSE
tnemeriuqerlaitinifo%021deecxeottoN

.nim03tatnerruC

efiLdaoL

ecnaticapaC eulavlaitinifo%03nihtiW

RSE
tnemeriuqerlaitinifo%002deecxeottoN

.nim03tatnerruC

gnidloHegatloV
scitsiretcarahC

V2.4nahtrehgihebllahssdaellanimretneewtebegatloV

V0.5:egatloVdeilppA)1:gnigrahC
0:ecnatsiseRseireS)2

sruoh42:emitgnigrahC)3

gnihton:daoL)1:egarotS
C°52nahtssel:.pmeT)2

HR%07nahtssel:ytidimuH)3
sruoh42:emitegarotS)4

Ω
Ω
Ω

Ω

Ω
Ω

Ω



FY Series
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FYD Type: Small diameter, excellent voltage holding characteristics
FYH and FYL Type: Low profile, excellent voltage holding characteristics

The FY Series includes small electric double-layer capacitors with excellent voltage holding
characteristics. The FYD type has a very small footprint, and the FYH and FYL types feature
a low profile, suitable for various systems with space constraints.

These capacitors are ideal as long-time backup devices for minute current loads in small and
lightweight systems.

Features

❑  Wide range of specifications makes the FYD, FYH, FYL types suitable for many types of systems.

❑  Excellent voltage holding characteristics, ideal for long-time supply of 1µA to several hundred µA.

❑  Smaller than other SuperCapacitors (25% smaller in volume than the FS Series)

Applications

❑  Backup of CMOS microcomputers, static RAMs and DTSs (digital tuning systems).

❑  Memory backup of remote controllers and portable casette players during battery replacement.

Part Numbering System

FYD   0H   473     Z

Capacitance tolerance: Z : +80%, –20%

Capacitance: 0.047 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage:  0H : 5.5Vdc

SuperCapacitor: FY Series type
FYD: Small diameter type
FYH, FYL: Low profile type

TOKIN SUPERCAPACITORS



TOKIN SUPERCAPACITORS

Markings

FY Series
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Dimensions and Standard Ratings

FYD Type

L min.

0.3 min.

D ± 0.5

P ± 0.5

Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

Markings are made with black ink on the green sleeve.

V5

FYD FYD5.5V 5.5V

0.047F0.047F

Marking on sleeve

Date Code

V5

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead connected 
to case

.oNtraP

.xaM
detaR
egatloV

)cdV(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

03tatnerruC.xaM
setunim

)Am(

egatloV
gnidloH

citsiretcarahC
)V(.nim

Z322H0DYF 5.5 220.0 022 330.0 2.4

Z374H0DYF 5.5 740.0 011 170.0 2.4

Z401H0DYF 5.5 01.0 001 51.0 2.4

Z422H0DYF 5.5 22.0 021 33.0 2.4

Z474H0DYF 5.5 74.0 56 17.0 2.4

Z501H0DYF 5.5 0.1 53 5.1 2.4

Z541H0DYF 5.5 4.1 54 1.2 2.4

Z522H0DYF 5.5 2.2 53 3.3 2.4

Note: Weight values are typical.

Ω

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z322H0DYF
5.11

)354.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
6.1

)650.0(

Z374H0DYF
5.11

)354.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
56.1

)850.0(

Z401H0DYF
0.31

)215.0(
5.8

)533.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
2.2

)780.0(
4.2

)580.0(

Z422H0DYF
5.41

)175.0(
0.51

)195.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
4.2

)590.0(
3.4

)251.0(

Z474H0DYF
5.61

)056.0(
0.51

)195.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
0.6

)212.0(

Z501H0DYF
5.12

)058.0(
0.61

)928.0(
26.7

)003.0(
6.0

)420.0(
2.1

)740.0(
0.3

)811.0(
0.11

)833.0(

Z541H0DYF
5.12

)058.0(
0.91

)847.0(
26.7

)003.0(
6.0

)420.0(
2.1

)740.0(
0.3

)811.0(
0.21

)424.0(

Z522H0DYF
5.82

)221.1(
0.22

)668.0(
61.01

)004.0(
6.0

)420.0(
4.1

)550.0(
1.6

)042.0(
9.22

)908.0(
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FYH Type
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L min.

0.3 min.

D ± 0.5

P ± 0.5

Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z322H0HYF
5.11

)354.0(
0.7

)672.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
5.1

)350.0(

Z374H0HYF
0.31

)215.0(
0.7

)672.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
2.2

)780.0(
2.2

)870.0(

Z401H0HYF
5.61

)056.0(
5.7

)592.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
4.3

)021.0(

Z422H0HYF
5.61

)056.0(
5.9

)473.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
6.3

)721.0(

Z474H0DYF
5.12

)648.0(
0.01

)493.0(
26.7

)003.0(
6.0

)420.0(
2.1

)740.0(
0.3

)811.0(
2.7

)552.0(

Z501H0DYF
5.82

)221.1(
0.11

)334.0(
61.01

)004.0(
6.0

)420.0(
4.1

)550.0(
1.6

)042.0(
9.31

)194.0(

.oNtraP
.xaM

egatloVdetaR
)V(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

tatnerruC.xaM
setunim03

)Am(

egatloV
gnidloH

citsiretcarahC
)V(.nim

Z322H0HYF 5.5 220.0 002 330.0 2.4

Z374H0HYF 5.5 740.0 001 170.0 2.4

Z401H0HYF 5.5 01.0 05 51.0 2.4

Z422H0HYF 5.5 22.0 06 33.0 2.4

Z474H0HYF 5.5 74.0 53 17.0 2.4

Z501H0HYF 5.5 0.1 02 5.1 2.4

Note: Weight values are typical.

Ω
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FYL Type

FY Series
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.oNtraP
.xaM

egatloVdetaR
)V(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

tatnerruC.xaM
setunim03

)Am(

egatloV
gnidloH

citsiretcarahC
)V(.nim

Z301H0LYF 5.5 010.0 003 510.0 2.4

Z322H0LYF 5.5 220.0 002 330.0 2.4

Z374H0LYF 5.5 740.0 002 170.0 2.4

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z301H0LYF
0.11

)34.0(
0.5

)791.0(
80.5

)002.0(
2.0

)800.0(
2.1

)740.0(
7.2

)601.0(
9.0

)230.0(

Z322H0LYF
0.11

)34.0(
0.5

)791.0(
80.5

)002.0(
2.0

)800.0(
2.1

)740.0(
7.2

)601.0(
0.1

)530.0(

Z374H0LYF
0.21

)74.0(
0.5

)791.0(
80.5

)002.0(
2.0

)800.0(
2.1

)740.0(
7.2

)601.0(
2.1

)240.0(

Note: Weight values are typical.

L min.

0.3 min.

D ± 0.5

P ± 0.5

Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

Ω
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FY Series

metI noitacificepS snoitidnoCtseT

egnaR.pmeTgnitarepO C°07ot52–

egatloVdetaR.xaM cdV5.5

egnaRecnaticapaC sgnitardradnatsotrefeR

ecnareloTecnaticapaC %02–,%08+

gnirusaemotrefeR
snoitidnoc

*RSE
sgnitardradnatsotrefeR

)setunim03ta(tnerruC

egatloVegruS

ecnaticapaC tnemeriuqerlaitinifo%09nahteroM V3.6egatlovegruSC°2±°07.pmeT
.ces03.nim9:egrahcsiD.ces03:egrahC

:ecnatsiseregrahC000,1:selcycfooN
03F74.00051F10.0
51F0.1065F220.0
51F4.1003F740.0
01F2.2051F01.0

65F22.0
ecnatsiseregrahcsidoN

RSE tnemeriuqerlaitinifo%021nahtsseL

.nim03tatnerruC tnemeriuqerlaitinifo%021nahtsseL

ecnaraeppalausiV egnahctnacifingisoN

erutarepmeT
scitsiretcarahC

2petS
ecnaticapaC eulavlaitinifo%05nahteroM

C°52+:1petS

C°52-:2petS

C°52+:3petS

C°07+:4petS

C°52+:5petS

RSE eulavlaitini%004deecxeottoN

4petS

ecnaticapaC eulavlaitinifo%002nahtsseL

RSE tnemeriuqerlaitinI

.nim03tatnerruC )Am(VC5.1nahtsseL

6petS

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

RSE
tnemeriuqerlaitinI

.nim03tatnerruC

htgnertSlanimreT nekorbebtonllahsslanimreT

Z501H0DYF
Z541H0DYF

.ces1±01f-gk5.2Z522H0DYF
Z474H0HYF

.ces1±01f-gk0.1:srehtOZ501H0HYF

noitarbiV

ecnaticapaC

tnemeriuqerlaitiniteemllahS zH55ot01:ycneuqerF
sruoh6:tsetfoemiT

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ytilibaredloS redloswenhtiwderevoc%57tsaeltaebllahsecafrusdaeldesremmI .ces5.0±5:emit.mmIC°5±032:pmeTredloS
mottobmorfmm6.1:htpednoisremmI

ecnatsiseRtaeHgniredloS

ecnaticapaC

tnemeriuqerlaitiniteemllahS C°01±062:redlosfoerutarepmeT
.ces0.1±01:noisremmifoemiT

mottobmorfmm6.1:htpednoisremmI

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

gnilcyCerutarepmeT

ecnaticapaC

tnemeriuqerlaitiniteemllahS
:noitidnocerutarepmeT

C°52+C°07+C°52+C°52–

5:selcycforebmuN

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ecnatsiseRerutsioM
)etatsydaetS(

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

C°2±04:erutarepmeT
HR%59ot09:ytidimuH

sruoh042:tsetfoemiT

RSE
tnemeriuqerlaitinifo%021nahtsseL

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

efiLdaoL

egnahCecnaticapaC eulavlaitinifo%03±nihtiW

C°2±07:erutarepmeT
0:ecnatsiserseireS

CDV5.5:egatlovdeilppA
sruoh000,1:tsetfoemiT

RSE
tnemeriuqerlaitinifo%002nahtsseL

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

gnidloHegatloV
scitsiretcarahC

)egrahcsiDfleS(
V2.4nahtrehgihebllahssdaellanimretneewtebegatloV

:gnigrahC V0.5:egatloVdeilppA)1
sruoh42:emiT)30:ecnatsiseRseireS)2

:egarotS gnihton:daoL)1
C˚52nahtssel:.pmeT)2

sruoh42:emiT)4HR%07nahtssel:ytidimuH)3

Ω

*ESR : Equivalent series resistance

Ω

Ω
Ω
Ω
Ω

Ω
Ω
Ω
Ω

Ω

→→→



3.5V, 6.5V Rated Voltage Series (FSH Type, FYD Type)
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These 3.5V and 6.5V rated SuperCapacitors are suitable for portable or battery-driven equipment.
FSH and FYD type are especially ideal as backup devices for cameras, remote controllers, head-
phones, and stereos.

Features

❑ The FSH type is ideal for supplying several hundred µA to several mA for a short time.
The FYD type is ideal for backup of 1 µA to several hundred µA for a long time.

❑ Smaller than other SuperCapacitors (25% smaller in volume than FS Series in C•V per volume).

Applications

❑  Secondary backup power supply for cameras to charge an electronic flash (FSH type).

❑  Secondary backup power supply for motors (FSH type).

❑  Backup of CMOS microprocessors, SRAMs and DTS ICs to charge the battery.

Part Numbering System

FSH   0V   433     Z

Capacitance tolerance: Z : +80%, –20%

Capacitance: 0.043 F
First two digits represent significant figures.
Third digit specifies number of zeros to follow microfarad code.

Maximum rated voltage: 0V : 3.5Vdc
0J :  6.5Vdc

SuperCapacitor: FSH type
FYD type

TOKIN SUPERCAPACITORS
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Markings

3.5V, 6.5V Rated Voltage Series
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Dimensions and Standard Ratings

Markings are made with black ink on the green sleeve.

V5

FSH FSH5.5V 5.5V

0.043F0.043F

Marking on sleeve

Date Code

V5

001

Negative polarity
identification mark

Negative polarity

Sleeve

Lead connected 
to case

L min.

0.3 min.

D ± 0.5

P ± 0.5

Sleeve

H max.

Lead

d2 ± 0.1

Negative polarity

Lead (case)

d1 ± 0.1

.oNtraP

)hcni(mmsnoisnemiD
thgieW

)zo(g
D H P d1 d2 L

Z334V0HSF
0.11

)314.0(
2.5

)502.0(
80.5

)002.0(
2.0

)800.0(
2.1

)740.0(
7.2

)601.0(
0.1

)530.0(

Z365V0DYF
0.11

)314.0(
2.5

)502.0(
80.5

)002.0(
2.0

)800.0(
2.1

)740.0(
7.2

)601.0(
0.1

)530.0(

Z322J0HSF
5.11

)354.0(
5.8

)553.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
7.1

)060.0(

Z372J0DYF
5.11

)354.0(
5.8

)553.0(
80.5

)002.0(
4.0

)610.0(
2.1

)740.0(
7.2

)601.0(
6.1

)650.0(

.oNtraP
.xaM

egatloVdetaR
)V(

lanimoN
ecnaticapaC

)F(

RSE.xaM
)zHk1ta(

)(

tatnerruC.xaM
setunim03

)Am(

Z334V0HSF 5.3 340.0 05 930.0

Z365V0DYF 5.3 650.0 051 050.0

Z322J0HSF 5.6 220.0 06 040.0

Z372J0DYF 5.6 720.0 002 940.0

Note: Weight values are typical.

Ω



metI noitacificepS snoitidnoCtseT

egnaR.pmeTgnitarepO C°07+ot52–

egatloVdetaR.xaM cdV5.6,cdV5.3

egnaRecnaticapaC sgnitardradnatsotrefeR

ecnareloTecnaticapaC %02–,%08+

gnirusaemotrefeR
snoitidnoc

*RSE
sgnitardradnatsotrefeR

)setunim03ta(tnerruC

egatloVegruS

ecnaticapaC tnemeriuqerlaitinifo%09nahteroM )cdV5.6(V4.7,)cdV5.3(V0.4:egatlovegruS
trapdetartrapdetar.

C°2±07:erutarepmeT
.ces03.nim9gnigrahcsiD.ces03rofgnigrahC

000,1:selcycforebmuN
:ecnatsiseregrahC

003F34.0F220.0
042F65.0065F720.0

.ecnatsiseregrahcsidoN

RSE tnemeriuqerlaitinifo%021nahtsseL

.nim03tatnerruC tnemeriuqerlaitinifo%021nahtsseL

ecnaraeppalausiV egnahctnacifingisoN

erutarepmeT
scitsiretcarahC

2petS
ecnaticapaC eulavlaitinifo%05nahteroM C°52+:1petS

C°52–:2petS

C°52+:3petS

C°07+:4petS

C°52+:5petS

RSE eulavlaitini%004nahtsseL

4petS

ecnaticapaC eulavlaitinifo%002nahtsseL

RSE tnemeriuqerlaitinI

.nim03tatnerruC )Am(VC5.1nahtsseL

5petS

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

RSE
tnemeriuqerlaitinI

.nim03tatnerruC

noitarbiV

ecnaticapaC

tnemeriuqerlaitiniteemllahS zH55ot01:ycneuqerF
sruoh6:tsetfoemiT

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ytilibaredloS redloswenhtiwderevoc%57tsaeltaebllahsecafrusdaeldesremmI .ces5.0±5:emiT.mmIC°5±032:redlosfo.pmeT
mottobehtmorfmm6.1:htpednoisremmI

ecnatsiseRtaeHgniredloS

ecnaticapaC

tnemeriuqerlaitiniteemllahS
C°01±062:redlosfoerutarepmeT

.ces0.1±01:noisremmifoemiT
:htpednoisremmI

mottobehtmorfmm6.1

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

gnilcyCerutarepmeT

ecnaticapaC

tnemeriuqerlaitiniteemllahS :noitidnocerutarepmeT
C°52– → C°52+ → C°07+ → C°52+

5:selcycforebmuN

RSE

.nim03tatnerruC

ecnaraeppalausiV egnahctnacifingisoN

ecnatsiseRerutsioM
)etatsydaetS(

egnahCecnaticapaC eulavlaitinifo%02±nihtiW

C°2±04:erutarepmeT
HR%59ot09:ytidimuH

sruoh042:tsetfoemiT

RSE tnemeriuqerlaitinifo%002nahtsseL

.nim03tatnerruC tnemeriuqerlaitinifo%021nahtsseL

ecnaraeppalausiV egnahctnacifingisoN

efiLdaoL

egnahCecnaticapaC eulavlaitinifo%03±nihtiW

C°2±07:erutarepmeT
0:ecnatsiserseireS

CDV5.5:egatlovdeilppA
sruoh000,1:tsetfoemiT

RSE tnemeriuqerlaitinifo%003nahtsseL

.nim03tatnerruC tnemeriuqerlaitinifo%002nahtsseL

ecnaraeppalausiV egnahctnacifingisoN

TOKIN SUPERCAPACITORS Specifications
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3.5V, 6.5V Rated Voltage Series

*ESR : Equivalent series resistance

Ω

Ω
Ω
Ω
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Measurement Conditions

1)  Capacitance
Capacitance can be calculated with the formula in Table 3 using the charging time constant (τ) being measured from the
circuit diagram. Prior to measurement, both lead terminals must be short-circuited for a minimum of 30 minutes.
The lead terminal connected to the metal can case is connected to the negative side of the power supply
(except in the FM series).

 EO :   3.0   Vdc for rated voltage code 0V (3.5 V)
:   5.0   Vdc for rated voltage code 0H (5.5 V)
:   6.0   Vdc for rated voltage code 0J  (6.5 V)
:   10.0 Vdc for rated voltage code 1A  (11 V)

τ  :   Time period (seconds) to reach Vc = 0.632 EO

RC :   Refer to Table 3.

Eo
Rc S.W.

C Vc

ESR Measurement

Vc

VcCf : 1 kHz

10 mA

Current Measurement

TOKIN SUPERCAPACITORS

VR

CS.W.
Eo

Rc

C =   (F)
         RC

τ

ESR = (Ω)
10 -2

VC

3
Current  =     × 10  (mA)

      RC

VR

3) Current at 30 minutes
Current is defined after 30 minutes of charging.  A measuring circuit and formula are shown as follows.
Prior to measurement, both lead terminals must be short-circuited for a minimum of 30 minutes.
The lead terminal connected to the metal can case is connected to the negative side of the power supply
(except in the FM series).

EO : The same as 4.2 (1) above
RC : 0.01 to 0.056 F :  1,000 Ω

0.1 to 0.47 F 100 Ω
1 to 2.2 F   10 Ω

(4)  Voltage-holding Characteristics (except FA, FE, and FS Series and 3.5-V and 6.5-V models)
The capacitor is charged at 5.0 Vdc for 24 hours without series resistance.  The case terminal is connected to the negative
terrninal of the power supply (except in the FM series).  The capacitor terminals are then opened and the capacitor is left for 24
hours at 25˚C max. and 70% RH max.  At this time, the voltage held across the terminals is measured.

Table 3  - Capacitance measurement

(2)  Equivalent Series Resistance  (ESR)

Series
Cap FA FE FS FY

FYD FYH FYL FM FR       3.5 V, 6.5 V

0.01F - - - - - 5 kΩ 5 kΩ - 0.022 F

0.022F 1 kΩ - 1 kΩ 2 kΩ 2 kΩ 2 kΩ 2 kΩ 2 kΩ to 0.056 F

0.047F 1 kΩ 1 kΩ 1 kΩ 2 kΩ 1 kΩ 2 kΩ 2 kΩ 1 kΩ 2 kΩ
0.1F 510Ω 510 Ω 510 Ω 1 kΩ 510 Ω - 1 kΩ 1 kΩ -

0.22F 200Ω 200 Ω 200 Ω 510 Ω 510 Ω - - 510 Ω -

0.47F 100Ω 100 Ω 100 Ω 200 Ω 200 Ω - - 200 Ω -

1.0F 51Ω 100 Ω 100 Ω 100 Ω 100 Ω - - 100 Ω -

1.4F - - - 200 Ω - - - - -

1.5F - 51 Ω - - - - - - -

2.2F - - - 100 Ω - - - - -
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This capacitor uses an electrolyte and a rubber-sealed structure. Using it at a high temperature for
many hours may cause water content in the electrolyte to evaporate and increase equivalent series
resistance. The basic failure mode is an open mode caused by an increase of equivalent series
resistance.

Failure rate
The field failure rate of a Super Capacitor is estimated to be 4 Fit or below. The failure rate
calculated based on field data is approximately 0.4 Fit. However, 4 Fit is assumed because it
is estimated that there are ten times as many latent claims that are not directly connected to
returning of products.

Circuitr y
a.  Ensure that the maximum operating voltage and other rated values are selected reliably.
     Application of a voltage exceeding the maximum operating voltage may not only
     deteriorate performance but also damage the case, etc.
b.  Since the equivalent series resistance (ESR) of the capacitor is relatively high, do not use
     it in a smoothing circuit such as a power supply circuit.
c.  For reasons related to the marking display lamp, a sleeve is used for the capacitor, but its
     isolation is not guaranteed. Contact with adjacent components may cause leakage.
d.  In the manufacturing process, the capacitor is processed with the pin on the case side
     designated as the (-) side. Note this (-) symbol when using the capacitor. A discharge may
     occur during shipment, but some residual potential may have an adverse effect on other
     components.
e.  Use of a Super Capacitor in the vicinity of a heating element (coil, power transistor,
     posistor, etc.) may heat the capacitor itself and considerably shorten its service life.

Mounting
a.  This capacitor cannot be mounted with a reflow furnace such as IR and VPS. Avoid
     dipping the capacitor in a solder dip bath.
b.   When using flow automatic soldering, ensure that the soldering temperature is 260˚C or
     below and soldering duration at one point does not exceed 10 sec.
c.  For soldering with a soldering rod, select a soldering rod with a capacity of approximately
     30 W and ensure that the temperature at the rod tip does not exceed 350˚C and that the
     soldering duration does not exceed 5 sec. The rod temperature should be controlled
     reliably. Heating pins excessively may increase the equivalent series resistance (ESR).
d.  Do not deform or file capacitor pins. Doing so may cause solder plating on the pin to fall
     off and prevent solder from sticking.

Cleaning
a.  Basically do not apply washing to capacitors except the FM series. When washing is
     unavoidable, use a washing resistant product.
b.  Drying after washing should be performed within the maximum operating temperature
     range.

Keeping
a.  Store the product in an environment with a normal temperature and normal humidity
     without condensation.
b.  Avoid exposing the product in direct sunlight for many hours. (Doing so may cause
     deterioration or discoloration of the sleeve.)

Taking the capacitor s apar t
a.  The capacitor contains a trace of dilute sulfuric acid. Contact with hands,etc., may have a
     harmful effect. So do not disassemble it.
b.  Do not use incineration for disposal. Instead, dispose of it as industrial waste.

Notes on Using the Tokin SuperCapacitor (Electric Double-Layer Capacitor)



Precautions when using Tokin products

(1) Safety design of an apparatus or a system should allow for failures of electronic components
used in the system.

In general, failures will arise in electronic components at a certain probability. Tokin makes every effort
to improve the quality and reliability of electronic component products.  However, it is impossible to
completely eliminate the probability of failures. Therefore, when using Tokin’s electronic component
products, systems should be carefully designed to ensure redundancy in the event of an accident
which would result in injury or death, fire, or other damage, to ensure the prevention of the spread of
fire, and the prevention of faulty operation. (Please refer to precautions to be taken when using
SuperCapacitor capacitors for the details of failures.)

(2) Quality level of various kinds of parts, and equipment in which the parts can be utilized:

Electronic components have a standard quality level unless otherwise specified.

Tokin classifies the level of quality of electronic component products into three levels: a lower level,
a standard quality level, and a special custom quality level where a customer individually specifies a
quality assurance program. Each of the quality levels has recommended applications.
If a user wants to use the electronic parts having a standard quality level in applications other than the
applications specified for the standard quality level, they should always consult a member of our staff
before specifying or using the electronic parts.

Standard quality level Computers, OA equipment, communications equipment, measuring instruments,
AV equipment, household electrical appliances, machine tools, personal
equipment, industrial robots.

Special quality level Transportation equipment (automobiles, railways, shipping, or the like), traffic
signals, disaster prevention/crime prevention systems, a variety of safety devices
and medical equipment which is not directly intended for life-support purposes.

Custom quality level Equipment for airplanes, aerospace equipment, nuclear power control systems,
medical equipment and apparatus or systems for life-support purposes.

Unless otherwise shown, the quality level of Tokin’s electronic component products included in documents
such as catalogs, data sheets or data books is the standard quality level.

(3) Specifications are subject to change without notice.

Specifications and other information in this catalog may be changed without notice.  If our products are
used for mass-production design, please consult about the products with a member of our staff by way of
precaution.

(4) This catalog can be downloaded from the internet for individual consultation and study. However, reprinting
and copying of this catalog without prior permission in writing by Tokin Corporation is not permitted.

(5) Industrial property problems:

In the event any problems associated with industrial property of a third party arising as a result of the use
of our products, Tokin assumes no responsibility for problems other than problems directly associated
with the constitution and manufacturing of the products.

© Copyright 1997 Tokin Corporation

All reproduction rights, electronic or otherwise, are reserved. SuperCapacitor / Internet Edition / 5/97 WWW / PAGE 32
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Bravo Electro Components, Inc.

Stock delivery of Tokin parts....

610 Palomar Avenue
Sunnyvale, CA  94086-2913

(800) 392-6318

info@bravoelectro.com


