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4 511 & Features and Benefits

* Application specific designs

* Customized form factors to meet most mechanical requirements
* Tailored capacitance, ESR and temperature capability

» Series configurations for higher voltages

* Complete system solutions

Rz A 2K Application Types

o BKREIR

o HEEHBIEIR

o FHJR

. FHEEEHR

e Pulse power

* Bridge or hold-up power

* Main power

e Memory backup

NI A g, Application Segments

o Tl Industrial
e JE%% Consumer
e EJr Medical

* A% Automotive
e EE Military
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LRI R 8 (EDLC) EXANAFA R EE A EF A ERAIEFBE FE B £ I XA A 248
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This document provides basic guidelines for application development using capacitors, also known as EDLC.

If questions arise during your development process and are not answered in the document, please contact us

directly.

%0 Life Time

EDLCEEZXRBMBEKANFm BERHFMETRLRKMN - EDLCEAMNFwm A L RABER
NEWHKBPE (ESR) ASH/HBTENBRM - EGFENEFRLLTEBRRTNAER-KHAETS
BT SB2EMEBEERKE2SHESRASHRERK XESHWBREEITLEKBERERBENSE
e — Mk B EEDLCAESHMERBHERLNME  BHEMR %un*ﬂﬂfi*i°§7$f§ﬁﬁ)ﬁ
EDLCHEHE Rt TE MEBMBERE —1F SHESRAS %nn 28

EDLC has a longer life time than secondary batteries, but their life time is not infinite. The basic end-of-
life failure mode for an EDLC is an increase in equivalent series resistance (ESR) and/or a decrease in
capacitance. The actual end-of-life criteria are dependent on the application requirements. Prolonged
exposure to elevated temperatures, high applied voltage and excessive current will lead to increased ESR and
decreased capacitance. Reducing these parameters will lengthen the life time of a supercapacitor. In general,
cylindrical EDLC have a similar construction to electrolytic capacitors, they have a liquid electrolyte inside an
aluminum can sealed with a rubber bung. Over many years, the EDLC will dry out, similar to an electrolytic
capacitor, causing an increase in ESR and eventually end-of-life.

B8 F£ Voltage

EDLCREHNENHEIERFAEEN EFEERETEARSHNEEE THRKFMKIZEN -
MRFERABEEEE THEEE HERB2SHEFTRE- Zzu%EaE%f;ﬁ = 'EDLCH¥&~4%
S SBRRSBFIREKE -{BEEDLCER A] LURZ EHI B E/ -

EDLC are rated with a nominal recommended working or applied voltage. The values provided are set for long
life at their maximum rated temperature. If the applied voltage exceeds the recommended voltage, the life time
will be reduced. If the applied voltage is excessive for a prolonged time period, gas generation will occur inside
the EDLC and may result in leakage or rupture of the safety vent. However, short-term over voltage can usually
be tolerated by the EDLC.
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W Polarity

EDLCHY BRI IT A B NI E M BIRR BB LK 2 ° EEDLCHIR AR » {E—BMEAE
NIEWR T - {EEDLCTE100% M EN RN E — X 7B HBERE ST AN -5 —EDLCEHEA
AMERFSRKIFBRME - REHTURKEAZTEE HBEREARSRBEELNBER - BRZH
ZEHNEDLCAHMEZE25VEERERESRFAEMK BER TN HFETRIRMFEA -

EDLC are designed with symmetrical electrodes, meaning they are similar in composition. When an EDLC is
first assembled, either electrode can be designated positive or negative. Once the EDLC is charged for the
first time during the 100% QA testing operation, the electrodes become polarized. Every EDLC has a negative
stripe or sign denoting polarity. Although they can be shorted to zero volts, the electrodes maintain a very small
amount of charge. Reversing polarity is not recommended, however previously charged EDLC have been
discharged to —2.5V with no measurable difference in capacitance or ESR.

F: E—ABEREBNBEBA  EDLCHRESBRE A -MRE-—F B ELKARBEEHITRE
FH - EDLCHI AW 2R KU F5E -

Note: The longer they are held charged in one direction, the more polarized they become. If reversely
charged after prolonged charging in one direction, the life of the EDLC may be shortened.

N5 B E Ambient Temperature

DREZR 5| 88 B W ¥R /B ESEE —25°C~+70°C ' DRLE Il 88 & WY ¥R /5B E SB B 1 —40°C~+60°C ©
BERBEESXNEDLCHEMA M — K% MR RESRA10C EDLCHERRSBEE — ¥ o
o BIURABEERKEE THEHEDLCURMKABL M EESRAS AR TEEERFET 1
FERAESTHEI/FEEMTERNATSHNFGERE - EREBTRAFE RSB ES THIEESRY
AE -BETESRHNASLESHEDLCKAMAW/EBEBERDE -EMET  HEMBBEMENEAR
BEINEMBIEH ESRASRE—MEZIR-

The standard temperature range is —25°C to +70°C for DRE series or —40°C to +60°C for DRL series.
Temperature in combination with voltage can affect the life time of an EDLC. In general, raising the ambient
temperature by 10°C will decrease the life time of an EDLC by a factor of two. As a result, it is recommended
to use the EDLC at the lowest temperature possible to decrease internal degradation and ESR increase.
At temperature lower than normal room temperature, it is possible to apply voltages slightly higher than
the recommended working voltage without significant increase in degradation and reduction in life time.
Raising the applied voltage at low temperatures can be useful to offset the increased ESR. Increased ESR at
higher temperatures will result in permanent degradation/electrolyte decomposition inside the EDLC. At low
temperatures, however, increased ESR is only a temporary phenomenon due to the increased viscosity of the
electrolyte and slower movement of the ions.
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"t Discharge Characteristics

EDLCHEEBYEE E R E R K - EWE N A WA B SESRE KA 2 R i B M 8B B BB B
TRREBN -ESPPERNAN  NEERRN KB - ERERKEENBE  BRBER
(EFS=FIES: 30K

EDLC discharges with a sloping voltage curve. When determining the capacitance and ESR requirements
for an application, it is important to consider both the resistive and capacitive discharge components. In
high current pulse applications, the resistive component is the most critical. In low current and long duration

applications, the capacitive discharge component is the most critical.
R R T Mt (B)) BB EREEVdrop A

Vdrop = | (R+t/C)
TE Bk ER St B AR B > 20 FA{RESR (R1E) EDLC LA BB [ P& 1 o
ERBRAAR NFEASEE (CE) EDLC °

The formula for the voltage drop, Vdrop, during a discharge at | current for t seconds is:

Vdrop = | (R+t/C)
To minimize voltage drop in a pulse application, use an EDLC with low ESR (R value).
To minimize voltage drop in a low current application, use an EDLC with large capacitance (C value).

% B8 75 7% Charge Methods

EDLCATA&EM A E#HITRE BRETER - EEHXR - EERESSHEMEFRR WE KB
Bt BRI EHITHER - WREDLCE M H B i — MEPEEFRBREAB R A B MNSF
o MREAEREM  FWMREDLCEERHIRRERSNAREEM A EEIRASNARE
B BNEDLCHYRESRE TR -E ST B RMER  ZBMARFR I FE -

EDLC can be charged using various methods including constant current, constant power, constant voltage or
by paralleling to an energy source, i.e. battery, fuel cell, DC converter, etc. If an EDLC is configured in parallel
with a battery, adding a low value resistor in series will increase the life of the battery. If a series resistor is
used, ensure that the voltage outputs of the EDLC are connected directly to the application and not through
the resistor; otherwise the low ESR of the EDLC will be nullified. Many battery systems exhibit decreased life

time when exposed to high current discharge pulses.
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EDLCEWNGBAFZTBBRINIZEUTARNITE  VWHFEBHEBEE  RIEDLC ESR :

| =Vw/5R
BEXKERASEEZE EDLCESIERAR - BTERXRABLSHESREH  SA~4% Fint
BoORE BWEEBER NREFASTHEENERAEEZTBESES] BKEZ -

The maximum recommended charge current |, for an EDLC where Vw is the charge voltage and R is the EDLC

ESR is calculated as below:

| = Vw/5R

Overheating of the EDLC can occur from continuous overcurrent or overvoltage charging. Overheating can
lead to increased ESR, gas generation, decreased life time, leakage, venting or rupture. Contact the factory if
you plan to use a charge current or voltage higher than specified.

B i 8B 5K #E R Self Discharge and Leakage Current

UARRAEETNENBERBEMREREARLEZERBEN R AEDLCEME L MERBIHAIKEA
ZEENMEREFEE LR ENRERTBR FELEPNTIHIER KR ANRTER - FZBEE
B BETEATN SV ERS{EFEDLCHE kRN B MEBBER

Self discharge and leakage current are essentially the same thing measured in different ways. Due to the EDLC
construction, there is a high-resistance internal current path from the anode to the cathode. This means that in
order to maintain the charge on the capacitor a small amount of additional current is required. During charging
this is referred to as leakage current. When the charging voltage is removed, and the capacitor is not loaded,
this additional current will urge the EDLC to discharge and is referred to as the self discharge current.

ﬂaiﬂﬂ%ﬂﬂ’g;ﬁau.ﬁQBQEMME E 9 1&E R - EDLCZU 78 8100/ B BA £ o EDLCH # #L7 JLA
HBENBRE B HBETENEREHABE - KEKBAENBSRRERERTBMMBFALIHE
}Eiﬁﬂ}‘c%%&ﬁﬂ’yﬁ—*ﬂ?o@ﬁ}‘c%@&@[@ﬁ#’tu%mﬁzbﬁﬁaéﬂ’ma%zﬂiﬂﬁﬂifué%m@
FH BAENoNE AE R RHEBANHKBRER LSRMARERRBEER2RE RS H
HMBER - FJUERREHS TE2RENBRBEA

In order to get a realistic measurement of leakage or self discharge current the EDLC must be charged for
an excess of 100 hours. This is also due to the capacitor construction. The EDLC can be modeled as several
capacitors connected in parallel, each with an increasing value of series resistance. The capacitors with low
values of series resistance are charged quickly thus increasing the terminal voltage to the same level as the
charge voltage. However, if the charge voltage is removed these capacitors will discharge into the parallel
capacitors with higher series resistance if they are not fully charged. The result of this is that the terminal
voltage will fall, giving the impression of high self discharge current. It should be noted that the higher the
capacitance value is, the longer it will take for the device to be fully charged.
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EDLCZ %118 E Series Configurations of EDLC

% NDREZ 5|EDLCEE EPR %I 72.5V ' DRLZY|EDLCE ERFIN2.7V - RAIFZ N BHIHERSE
JE EDLCHLLRE N EBURAIHEE -HRE—WEDLCEEFT BN ER RN EITEELEE
EREEN BNLSHBEMBRIME SE~E ESRAG  FindaE -

Individual EDLC are limited to 2.5V for DRE series or 2.7V for DRL series. As many applications require higher
voltages, EDLC can be configured in series to increase the working voltage. It is important to ensure that the
individual voltage of any single EDLC does not exceed its maximum recommended working voltage as this will
result in electrolyte decomposition, gas generation, increased ESR and reduced life time.

ZBEANHRERN ERSTEHRENFEREZES B2 LE REBETFHIAR - ER LR HEk
BRFBEIEESERER BRBEEFEAZTERNEE -l 2/ MFBERI[HITHE
—NERBBTEN+20% B—NBEN-20% BEEBIBERNKEERRN

Vcap2 = Vsupply x (Ccap1/(Ccap1+Ccap2))

HACcap1 AR +20% B £ °

M Vsupply = 5V -

Vcap2 = 5V x (1.2/(1.2+0.8)) = 3V

Capacitor voltage imbalance is caused, during charge and discharge, by differences in capacitance value and,
in steady state, by differences in capacitor leakage current. During charging, series connected capacitors will
act as a voltage divider so higher capacitance devices will receive greater voltage stress. For example, if two
1F capacitors are connected in series, one at +20% of nominal capacitance, the other at —20%, the worst-case
voltage across the capacitors is given by:

Vcap2 = Vsupply x (Ccap1/(Ccap1+Ccap2))
where Ccap1 has the +20% capacitance.
So for a Vsupply = 5V,

Vcap2 = 5V x (1.2/(1.2+0.8)) = 3V

METLEH At % H3VAVEDLCR B KB E BB RBFMNBTEENE £20%M L ETH
ReHERFEL —NMEENEBEFHERAIARERETESFEM~ENEETFE - JUF
BERSHNBEFHTEZHM2BORT BFRRA -

From above, it can be seen that in order to avoid exceeding the EDLC surge voltage rating of 3V , the
capacitance values of series connected parts must fall in a £20% tolerance range. Alternatively a suitable
active voltage balancing circuit can be employed to reduce voltage imbalance due to capacitance mismatch.
It should be noted that the most appropriate method of voltage balancing depends on the specific application.
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W EFHA HBEESEBESE —EDLCHE RN - X AJLtBERNESEENEDLCERER
BEMWEDLCEMNMEINEENFEH ZEEL R R T B EE NIRMEDLCE S BRI RI M T
EIMEDLCHRER - MicFESETRERRSLEHAB -

Passive voltage balancing uses voltage-dividing resistors in parallel with each EDLC. This allows current to
flow from the EDLC at a higher voltage level into the EDLC at a lower voltage level, thus balancing the voltage.
It is important to choose balancing resistors values that provide for higher current flow than the anticipated
leakage current of the EDLC, bearing in mind that the leakage current will increase at higher temperatures.

BWHEEFHERETLEHRITEDLCE R B ERMEMEASZ FHBENTIERA BT IESEE
e B ENFHEEMNERMEREZEDLCRERS0F A LNIFIER RIEHFSERRE R
E3.3kQ~22kQHE ) REFAENFHERERZHBER T REI/E BERAREERT
BB AR R EERIPEM -

Passive voltage balancing is only recommended for applications that don’t regularly charge and discharge
the EDLC and that can tolerate the additional load current of the balancing resistors. It is suggested that
the balancing resistors be selected to give additional current flow of at least 50 times the worst-case EDLC
leakage current (3.3kQ2 to 22kQ depending on maximum operating temperature). Although higher values of
balancing resistors will work in most cases they are unlikely to provide adequate protection when significantly
mismatched parts are connected in series.

= 3 88 £ ¥ 7 Active Voltage Balancing

FHEEFHBREERKNEDLCENBESHESHRBEMR MAEESZLEEFFEH~
£ oFERNBRERSERAT ERNEEFHEREFNMERER MERERFBERENTH
A ERERWER XEFUESENEEFHBHEZEDLCHET R ERMNBMFEEAMFE
AR B -

Active voltage balancing circuits force the voltage at the nodes of series connected EDLC to be the same
as a fixed reference voltage, regardless of how many voltage imbalances occur. To ensure accurate voltage
balancing, active circuits typically draw much lower levels of current in steady state and only require larger
currents when the capacitor voltage goes out of balance. These characteristics make active voltage balancing
circuits ideal for applications that charge and discharge the EDLC frequently as well as those with a finite
energy source such as a battery.
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1% [6] B8, & 5 37 Reverse Voltage Protection

HERBKEDLCIUEM S  REEMRNERF 2 LNBEEREEM T NNBE - M2 BIABER - LtE
THEHANBEBEIEEDLCH TEFm —MEENBPrEREEN G ERERRSF LB M-
TRE-ERAEINIENRA-NREERATEN-RE  ETURIFPEDLCHI T B EINR -
EENRBR-CNERAZIBRNIEESDR-

When series connected EDLC are rapidly discharged, the voltage on low capacitance value parts can
potentially become negative. As explained previously, this is not desirable and can reduce the operating life of
the EDLC. One simple way of protecting reverse voltage is to add a diode across the capacitor, configured so
that it is normally reverse bias. By using a suitably rated zener diode in place of a standard diode the EDLC
can also be protected against overvoltage events. Care must be taken to ensure that the diode can withstand
the available peak current from the power source.

12 #%15 B Soldering Information

A2 SHEDLCEMRENRN  RAXAEAS - EENEBEUT BIEER:

s FTEIEDLCEAC AR ES + -

o ATEEDLCS 4 E&E EIEF -

s BIREDLCEE T EESPCBREC AR EM IS ESERESCSHEERAIHER -
o WREDLCTER BB IR 2 T TIEUPF LI K 4 o

Excessive heat may cause deterioration of the electrical characteristics of the EDLC, electrolyte leakage or an

increase in internal pressure. Follow the specific instructions listed as below:

¢ Do not dip EDLC body into melted solder.

e Only flux the leads of the EDLC.

e Ensure that there is no direct contact between the sleeve of the EDLC and the PC board or any other
component. Excessive solder temperature may cause sleeve to shrink or crack.

* Avoid exposed circuit board runs under the EDLC to prevent electrical shorts.

F I /8% Manual Soldering

THLEDLCHMBEESEREM SNEE2RUIMKE - FEREE K T350°C  FEFRA
B> F 48 o NEKHKSEDLCS H EEEMN A& M BASHHNERARESEREIREIRE
(ESR) °

Do not touch the EDLC’s external sleeve with the soldering rod, or the sleeve will melt or crack. The
recommended temperature of the soldering rod tip is less than 350°C and the soldering duration should be
less than 4 seconds. Minimize the time that the soldering iron is in direct contact with the terminals of the
EDLC, as excessive heating of the leads may lead to higher equivalent series resistance (ESR).
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% & 18 Wave Soldering

B % 45 PCBTUA60M £ » 12 453150.8mmEk & B  Fl OB E K IR R T100°C ©

Use a maximum preheating time of 60 seconds for PC boards 0.8mm or thicker. Preheating temperature
should be limited to less than 100°C.

DUTRIEEERB T SEHARIE R

Use the following table for wave soldering on leads only:

1R45)8E (°C) EWRHEE (B)) BXBREEE (7))
Solder Bath Temperature Recommended Solder Exposure Maximum Solder Exposure
(°C) (seconds) (seconds)
220 7 9
240 7 9
250 5 7
260 3 5

[B] 57 48 # Reflow Soldering

FRIFEDLCH BA A MY EE M 2RI BB & - B N R RZ3S EDLCAE 3 1315 2 152 1 B2 68 B 4L S Sl A% i
BRI T R HRAT IR

Unless the EDLC is specifically rated to withstand reflow soldering temperature, do not use reflow soldering,
infrared or convection heating methods on the EDLC.

415K 8,57 Ripple Current

EDLCEXN THEBHBRRRERENVDBME HtEEBEREEESNERBEESRBERZ
FRESHARAENE MMEESRAS  FoHfE ABRRKANED  BiNRKEURERTNE
EDLCREEERHASTICe

EDLC have a very low resistance compared to other supercapacitors but have a higher resistance than
aluminum electrolytic capacitors. EDLC are more susceptible to internal heat generation when exposed to
ripple current. In order to ensure long life time, the maximum ripple current recommended should not increase
the surface temperature of the EDLC by more than 3°C, as heat generation leads to electrolyte decomposition,

gas generation, increased ESR and reduced life time.

-10 -
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B % MR i% it Circuit Board Design

REBRFERBR MREFHITHEMES  MNEAMERBRREERBELTHBENEFTKER
FERTEE NENBEDH BSREFST+60°C c ZFEHMEA XN T o — iKW -
K EDLCHIE SRR A28 — X fF e

Cleaning of the circuit board should be avoided. If the circuit board must be cleaned use static or ultrasonic
immersion in a standard circuit board cleaning fluid for no more than 5 minutes and a maximum temperature
of +60°C. Afterwards thoroughly rinse and dry the circuit boards. In general, treat EDLC in the same manner

you would an aluminum electrolytic capacitor.

KHI7F Long Term Storage

REAE BT IR A I FEDLC :

s ZE/EEETIERE

c BESK A HRE TSR EM

C EESERMAE B HeERE SR
. Y E S

. BLIRE

o i F/RIR TR

]

Do not store EDLC in any of the following environments:

* High temperature and/or high humidity

¢ Direct contact with water, salt water, oil or other chemicals

¢ Direct contact with corrosive materials, acids, alkalis or toxic gases
¢ Direct exposure to sunlight

e Dusty environment

e Environment subject to excessive shock and/or vibration

1= %15 B Transportation Information

EDLCHIEFriz i = £IUS DOT (1= Hi 30 )/IATABLE - IE¥ M E Friz2 % 7 4w i3 UN3499 CAPACITOR, electric
double layer. ¥1EAI BT BRRZBAE

EDLC are regulated by the US DOT/IATA transportation regulations. Proper shipping name for EDLCs is
UN3499 CAPACITOR, electric double layer. These transportation regulations, include:

¢ the 2013 — 2014 ICAQO Technical Instructions on the Safe Transport of Dangerous Goods by Air (54th edition
of the International Air Transport Association Dangerous Goods Regulations);

the International Maritime Dangerous Goods Code incorporating amendment 36-12;
e the European road and rail regulations (the ADR and RID); and

the US Hazardous Materials Regulations in Title 49 of the Code of Federal Regulations (Parts 171 to 180).

-11 -
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R R IEDLCH RSN 2 B 2SR - Nz BB T SEDLCE AV s R S 1 & - LLEDLCER IR - ARt
TIEWAIE - R A ko s F At RAWEDLC - I REDLC K £ RE S B IR IR K RE S E 7T Rk
ZREMBZ2RER

If an EDLC is found to be overheating or if you smell a sweet odor, immediately disconnect any power or load
to the EDLC. Allow the EDLC to cool down, then dispose it properly. Do not expose your face or hands to an
overheating EDLC. Contact the factory for a Material Safety Data Sheet if an EDLC leaks or vents.

MRERRBER:

B2 Rk 4 fih - PR BE B MK O 58 B2 BK o
IREGHEAY : A RIRIBISOH - BEL -
IWREL ISR BEE-

If exposed to electrolyte:

Skin Contact: Wash exposed area thoroughly with soap and water.
Eye Contact: Rinse eyes with water for 15 minutes and seek medical attention.
Ingestion: Drink milk/water and induce vomiting; seek medical attention.

— Rt & £ & [E General Safety Considerations

MRPBERD  REFE  HEHST150°CMNA - EDLCE R RER LR RRIER - FEES  h
FE£TSHIFHFEDLC < i HEDLCH BES BURRF L &R (&{7)

EDLC may vent or rupture if overcharged, reverse charged, incinerated or heated above 150°C. Do
not crush, mutilate, nail penetrate or disassemble. High case temperature (burn hazard) may result
from abuse of EDLC.

BERULBREF:
TEREEF  NREIMERENEITLE-
Disposal Procedures:

Do not dispose of unit in trash. Dispose of according to local regulations.

-12-
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B E R I Thermal Performance

EANEECFEVERABRSESRAESE - EF " mEMAREBRK ETFRMREBA - RS
HERATH ARSI REERERBHSNRR - ERSHERER  EERBEEKNERASFD
NEER-—LEZIITREE-

Low internal resistance of the energy storage units enables low heat generation within the units during use.
As with any electronic components, the cooler the operating environment the longer the service life. In most
applications, natural air convection should provide adequate cooling. In severe application requiring maximum

service life some forced airflow may be required.

X ARG - M2 m A RthFEERIBE (-25°C) T#ETH R BANR » HIER L HRthEXT
WESmITERRERBRN - FARWE AT EHEMERMTEBLT AR

The thermal resistance, Rth of the units have been experimentally determined assuming free convection at
ambient temperature (—25°C). The Rth value provided on the data sheet is useful for determining the operating
limits for the units. Using the Rth value, a module temperature rise can be determined based upon any current

and duty cycle.
BARFMAURTAKITE:

AT = Dc * Rth * 12 *« Resr

Hh Dc = TEREIR

Rth = Z\FH{E ("C/W)

| = ACEDCEE R (A)

Resr = £ R BB PE * (Ohms) (FFEFRE)

The temperature rise can be expressed by the following equation:

AT = Dc ¢ Rth ¢ |2 e Resr

where Dc = Duty Cycle

Rth = Thermal Resistance ("C/W)

| = Current AC or DC (A)

Resr = Equivalent Series Resistance, (Ohms) (dc value used)

IMRREMERA AT NEHEKS TERE2 T - MREMRLNSE W FFRERT
YE R IB B A a0 o

This temperature rise, AT, plus ambient temperature should remain below the specified maximum operating
temperature for the EDLC. If forced cooling methods are employed, it is possible to operate the units at higher

currents or duty cycles.

-13-




{# A ¥ ™ Application Guidelines

45

/]

4 Features

s ATAEREEMRFEEBIR
s AEWT A RFTB/MEBREPRE  RADRYILIE -
s FEEEME MBERE-

* Can be used as a rechargeable battery and ideal for back up purposes.

e Capable of several hundreds of thousands of charge/discharge cycles; free from throwaway disposal.

¢ Does not contain toxic materials such as nickel and cadmium.

8 4% B8 25 88 Electric Double Layer Capacitors

—_ |/\— .
7= fm — ¥ & Series Table
REEE . | BATIHRE mEHe OzHe .
%\5'] ﬁﬁ Temp_ Range A= . F:IIIEI )ﬂl_ HE
] . Max. Operating, Sleeve Letter
Series Features Capacitance Product Photo| Page
Min. | Max. Voltage Color Color
B REE g& | A8
DRC -25°C | +70°C | 10~800F 2.3V.DC P.16
Higher Energy Density * Green White
SRR
High Energy i ) %@ A&
DRE | _ -2 7 1.0~350F 2.5V.D P.1
= mE 5°C | +70°C | 1.0-350 5V.DC Green | White 8
High Temperature
High Energy
K IhEH ge | Ae
DRL -40°C | +70°C | 1.0~3000F 2.7V.DC iadii P.22
High Power Type * Green White
KPR
Low ESR
ES8EE . . F6 BHE&
DDL i Vil -40°C | +70°C | 0.1~12F 5.5V.DC Green White P.26
. . **End of life series, replaced by DRC series.
DCC Discontinued Iltem )
£7=%7%|> LADRCRFIE o

-14 -




i 4 B3, 3 88 Electric Double Layer Capacitors

7= f 4w Part Number System

e E—E % Part 1

1|2(9 456 7 8 9 10 1112 1314
DRE 105 M 0E F 12 R R
=7 RE NE B & BREAER BEKE AREIEH
Series Capacitance Tolerance Voltage Case Dia. Case Len. Type
Ry A= KRB INEE (2] B E (g BER (2] KE (] AFAE KRB
Series Cap.(F) Code Tol.(%) Code Vol.(V) Code Dia.(mm) Code Len.(mm) Code Feature Code
DRC 0.2 204 +20 M 2.3 03 4 © 12 12 S4 3 HE Radialbuk  RR
DRE 1.0 105 —20~+50 S 25 OE 8 F 20 20 B # Snap-in SLCG Eé’
DRL 3.0 305 -10~+20 V 2.7 oT 10 G 25 25 24T H Screw A4
4.7 475  -0~+50 | 3.0 ol 12.5 I 30 30
10 106 16 K 40 40
25 256 18 L 45 45
50 506 22 N 50 50
100 107 25 0 55 55
120 127 30 P 60 60
150 157 35 Q 80 80
200 207 60 6 95 95
250 257 110 1M
350 357 120 1N
650 657 138 1Y
1200 128 155 1E
3000 308 165 1F
3500 358
e E_F 4 Part 2
123 456 7 8 9 10 1112 1314
DD L 47 4 M OH F 1E R R
7 RE NE BE BERY BRaE Pty
Series Capacitance Tolerance Voltage Case Dim. Case Ht. Type
75l mE Am A2 Am wE kB TLXEE gm BE o4 BIE K
Series Cap. (F) Code Tol. (%) Code Vol. (V) Code Code 9 Code Feature Code
Length (mm) (mm)
DDL  0.10 104 +20 M 5.0 OH 9x17.5 F 15.5 1E  S48E% Radialbuk RR
0.47 474 -20~+50 S 5.5 05 11x21.5 G 19.5 1J
1.0 105 13.5x26.5 H 235 2C
1.5 155 13.5 x 30 | 8815 3C
2.5 255 17 x 34 6 29 29
5.0 505 17 x 37 K
12 126 19 x 38 L

-15-



DRC series

DRC 27

Series

B 4 88, 3 88 Electric Double Layer Capacitors

5

Y Features

= 4k = g
s SHEERE

(2fFT2.5v/2.7V BB RBE) (2times of 2.5V/2.7V EDLC)

o RIRFTEH/REE
o S ROHSTARER

Higher energy density

Quick charge & discharge

RoHS directive compliant

% B A 938, Recommended Applications

» AFAREM LT
s BERREERS

##% Specifications

)@ Temperature

Operating Temperature Range

Z & Capacitance

RETHE

Nominal Capacitance Range
BENE

Capacitance Tolerance

£8 £ Voltage

FE B & Rated Voltage
JRIBE & Surge Voltage

BAIEBE
Maximum Operating Voltage

PE$% Resistance

BER%{EFMH ESR, DC

{& A1 ESR, AC
F 1 Lifespan
=17 % @5 Shelf Life

ifif A ¥ Endurance

fEIR X Cycles

fEIR IR ER Cycles

Solar Brick Light

Renewable Energy Storage Systems

M B Item % 8¢ Performance Characteristics

—25°C to +70°C

10F to 800F

+20% or —20%~+50%

2.3V.DC
2.5V.DC

2.3V.DC

S 0L MR e M RE B 3R

Please see the attached characteristics list

= ILIT 188 M BE B 3R (1kHZ/20°C)

Please see the attached characteristics list (1kHz/20°C)

+70°CT AT 1F1,000/0 B 5 BB B 88 77 & AL E MIBR1E After 1,000 hours storage at
+70°C without load, the capacitor shall meet the specified limits for endurance.
+70°CT R A HE L E1,000/0 NGB R BEHF S LT IRE(E After 1,000 hours
application of rated voltage at +70°C, the capacitor shall meet the following limits.
RETWL s M A #Y +30%

Capacitance Change £30% of initial measured value

AN <THEAEE21E
Internal Resistance <2 times of initial specified value

E+25°CT > AlEEBREEREBENEBEMFEFE B EEERFTHE (25,0000K)
Capacitors cycles between specified voltage and half rated voltage under constant
current at +25°C (25,000 cycles)

RET AN A {E#Y £30%
Capacitance Change £30% of initial measured value

p:| <HHEAEE2ME
Internal Resistance <2 times of initial specified value

AREEEAREETTFEN - NEFRELIFUNEE  FHSHALSBRREHEKER

Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,

please be sure to contact our sales offices or agents immediately.
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D RC /S?\ EIJ B 4} 8 & 28 Electric Double Layer Capacitors
eries

=5 R~ 3 Case Size Table

i ¥ Terminal: RR
Safety vent for $>6.3

\ ©d0.05 | ﬁ
i ‘ @{} | F20.5 @
=
Q
(7))
L+o max 15min 4min OD+3 max Unit: mm 8
(]
$D 10 12.5 16 18
F 5.0 5.0 75 75
$d 0.6 0.6 0.8 0.8
o 2.0
B (D<20)0.5 (D=20)1.0

% ¥ Terminal: SZ
®D = $20~$40

Vinyl Sleeve 70
N
/ -7

z g

= 2-2D=0.1

+

& .

g / Mounting Holes

L+2.0 L

VENT 4+1.0 Unit: mm

BB M BE %I 3R Characteristics List

- 2= A 3
; i E AEnE R ERsEmn | PO BRR | g
e mimE Size ESR, AC
Rated Voltage Rated Cap. , ESR, DC Leakage Current
Part Number (V.DC) o ERxKE 00 () (mQ) (max) (mA/72hrs)
: ®D x L (mm) at 1kHz/20°C
DRC106S03G20RR 2.3 10 10x 20 400 220 0.050
DRC226S03I20RR 2.3 22 12.5 x 20 170 120 0.065
DRC306S03I25RR 2.3 30 12.5x 25 160 100 0.085
DRC506S03K25RR 2.3 50 16 x 25 100 60 0.110
DRC706S03K35RR 2.3 70 16 x 35 85 50 0.150
DRC127S03L40RR 2.3 120 18 x 40 65 85 0.400
DRC407S03P45SZ 2.3 400 30 x 45 25 20 2.000
DRC607S03P60SZ 2.3 600 30 x 60 20 15 4.000
DRC807S03Q70SZ 2.3 800 35x 70 15 10 7.200

ABEEAMNEELFRFBHM - WAFRETL2RFMAB SR ALSHBRRIBEHHRR
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DRE series

DRE §\ EIJ B 4} B2 A 28 Electric Double Layer Capacitors
eries

1514 Features
o NEY BRE TSR
Miniaturized, high capacitance and high temperature
o RIRFTEB/FRE Quick charge & discharge
o FFEROHST4iEk  RoHS directive compliant

% B A 938, Recommended Applications

o JHTKEEE Consumer Electronics « Tl 55% Industrial and Automation
s ERXBRIA Portable Power Tools « BAREIRERER S Renewable Energy Storage Systems

o JHAUPS (R EIHTEBJR) Short Term UPS (Uninterruptible Power Supply)

##& Specifications

B ltem % 8E Performance Characteristics
Temperature

-25°Ct0 +70°C

2
i
S |8
23
Q
S
Q

Operating Temperature Range
A £ Capacitance

AELE

Nominal Capacitance Range
BERNE

Capacitance Tolerance

B8 /£ Voltage

% 7E 88 /£ Rated Voltage 2.5V.DC
SRR B FE Surge Voltage 2.7V.DC

RATFBEE
Maximum Operating Voltage 25V.DC

FE 41 Resistance
ERZ{EMI ESR, DC

1.0F to 350F

+20% or —20%~+50%

S MR B RESIER (R1)

Please see the attached characteristics list (table 1)

Z LM EB 1 BB 5 R (1kHZ/20°C) (k1)

Please see the attached characteristics list (1kHz/20°C) (table 1)

-

%
S
I

Al

Z{EFAH ESR, AC

% Power

e
¢
5

S ILIT 1 B8 1 BE B 3R (5R2) Please see the attached characteristics list (table 2)

anp
o
‘
m
>
(¢
=
«Q
<

BEERE Energy Density (Emax) | L {88 14 BE 51 3R (582) Please see the attached characteristics list (table 2)
F o Lifespan

™17 % @5 Shelf Life

+70°CT AR 1E1,000/)N G B R 25T & M E KPR {E After 1,000 hours storage at
+70°C without load, the capacitor shall meet the specified limits for endurance.
+70°CT R A E L E1,000/ B BB B S U T REE After 1,000 hours
application of rated voltage at +70°C, the capacitor shall meet the following limits.
RAETWL s MR {E K £30%
Capacitance Change +30% of initial measured value
M BE <HBAEE 20
Internal Resistance <2 times of initial specified value
fEFRIXE Cycles
E+25°CT @ FEE B R F 6B A 2842 L 7E 68 5 A 2 5 E B (R & PR %5 B ER. (500,000)K)
Capacitors cycles between specified voltage and half rated voltage under constant
current at +25°C (500,000 cycles)
fEFRIXEK Cycles BETK AN E /Y £30%
Capacitance Change +30% of initial measured value
AL <PEAEBEN21E
Internal Resistance <2 times of initial specified value

it ¥ Endurance

AREFEAZELRTFREM - WEFMBZLRFMABR  FASH AL SWRRIBEERR ©
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DRE /S?\ EIJ 8 4} 88 & 28 Electric Double Layer Capacitors
eries

=5 R~ 3 Case Size Table

% ¥ Terminal: RR

Safety vent for $>6.3

\ ©d:0.05 |
il ‘ F+0.5
\
L+0. max 15min 4min ®D+B max Unit: mm
®D 8(L<20) 8(L=20) 10 12.5 16 18
= BI5 35 5.0 5.0 75 75
dd 0.5 0.6 0.6 0.6 0.8 0.8
o (L<20)1.5 (L=20)2.0
B (D<20)0.5 (D=20)1.0

% ¥ Terminal: SZ

Vinyl Sleeve

Jrisese

9
TR
2-2D+0.1

2
>
x )
g / Mounting Holes
L+2.0 L
VENT 4+1.0 Unit: mm g
=
?
% ¥ Terminal: AE (350F) w
(a's
2+0.5 g Q
1 I o
L
il RN
o I3 |
= I 1
ﬁ 5+0.5 5+0.5
;g 6442
= 74+2
g .
3 Unit: mm
% ¥ Terminal: L6
Connectors tinned
Sleeve for insulation 1402
% o] =
= +
n|RQ 3
T =18
[a) o
s}
| 7.5+1
VENT Unit: mm

ABEEAMNEELFR TR - WAFRETLRFMABR SR ALSHBRRIBEHHRER
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DRE

5

Series

B 4 88, R 88 Electric Double Layer Capacitors

BB % BE %I R Characteristics List

e 1 Table 1
= =] < x5 o ; %“t Eaij( E»Eij(
WE | WE | RY | gy | RASE | gay | FEER ) psan | wEen
- BE | B2 Size - FE 0 Short i )
FEmimiE , P70 Leakage . Maximum | Maximum
Rated | Rated |E#& x KE ESR, AC Circuit )
Part Number ESR, DC Current Continuous Peak
Voltage | Cap. D xL (mQ) (max) Current
w.o0) | (P (i (mQ) (max) at 1kHz/20°C (mA/72hrs) A) Current (A) Current
’ (AT=15°C) (Isc) (A)
DRE105S0EF12RR 25 1.0 8x12 1000 500 0.008 25 0.3 0.63
DRE205S0EF16RR 25 2.0 8x 16 550 350 0.010 4.5 0.5 1.19
DRE305S0EF20RR 25 3.0 8 x20 410 260 0.012 6.1 0.7 1.68
DRE335S0EG20RR| 2.5 83 10 x 20 320 200 0.014 78 0.8 2.01
DRE475S0EG20RR| 2.5 47 10x 20 290 180 0.016 8.6 0.8 2.49
DRE705S0EG25RR 2.5 7.0 10 x 25 220 140 0.020 11.3 1.0 3.44
DRE106SOEG30RR | 2.5 10 10 x 30 165 110 0.030 15.2 1.3 4.72
DRE106SOEI25RR 2.5 10 12.5 x 25 160 100 0.030 15.6 1.3 4.81
DRE256S0EK25RR 25 25 16 x 25 100 60 0.060 25.0 1.9 8.93
DRE306SOEK30RR | 2.5 30 16 x 30 70 40 0.070 35.7 2.5 12.1
DRE506S0EL40RR 25 50 18 x 40 50 30 0.160 50.0 3.6 17.9
DRE107S0EL60RR 25 100 18 x 60 35 25 0.300 71 5.2 278
DRE107S0EN45SZ 2.5 100 22 x 45 35 25 0.300 71 5.2 27.8
DRE157S0EO55SZ 2.5 150 25 x 55 30 22 0.550 83 6.4 34.1
DRE207S0EP50SZ 2.5 200 30 x 50 25 20 0.700 100 74 417
DRE257S0EP55SZ 2.5 250 30 x 55 22 18 0.800 114 8.3 48.1
DRE357S0EQ60SZ 25 350 35 x 60 15 12 1.000 167 11.3 70.0
DRE357S0EQ60AE 2.5 350 35 x 60 3 2.5 1.000 833 20.6 213.4

* High Pd (W/kg) and Energy Density (Emax(Wh/kg))

AREFEAEELRTFRAM - WA RMZL2RFMAR BANSK AL SBRRIBEKER
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DRE /S?\ EIJ 8 4} 88 & 28 Electric Double Layer Capacitors
eries

BS 4 BE %I ]k Characteristics List

e &2 Table 2

MERE
Rated Capacitance (F) ! 2 3 3.3 47 7 10 10 25

R ~F Size

HEZxKE D xL (mm) 8x12 8x16 8x20 | 10x20 | 10x20 | 10x25 | 10x30 |[125x25| 16x 25

hEBRE (Wikg)
Power Density (W/kg) 794 1145 | 1473 | 1071 | 1151 | 1384 | 1458 | 1170 | 1036

iﬁ f Energy Density

& {& Emax (Whikg) 0.9 1.5 1.6 1.3 1.8 25 25 2.2 2.6

IS

En So
a4 :Iui IHHIIIJ
T %’&5

= Maximum Energy

=
£14 Emax (mAh) 0.87 1.74 2.60 2.86 4.08 6.08 8.68 8.68 19.10

imaﬁféi;pacitance o 30 50 10 | 100 | 150 | 200 | 250 | 350 | 350
;%fiﬁg DL (mm) | 16%30 | 1840 | 18x60 | 22x45 | 25x55 | 30x50 | 30x55 | 35x60 | 35x60
gﬁfi ﬁg{;%v o) 162 | 1067 | 984 | se6 | 723 | es2 | 673 | 676 | 2631
E‘;'Ei‘:‘é; énggsz(s\r/ﬁ;L’;) 2.8 3.1 4.0 35 3.8 3.8 43 41 3.2
ggz z 1“3”‘?;‘;”";‘;("(‘rfgﬁ; Y| 260 | 434 | 868 | 86.80 | 130.20 | 173.60 | 21700 | 303.80 | 303.80

* High Pd (W/kg) and Energy Density (Emax(Wh/kg))

H e # KR{= B Additional Technical Information

Ic = 25°CT 72/ it fE B TR EB. R Ic = leakage current after 72 hours at 25°C

Isc = B BR (RAXEEBR Isc = short circuit current (maximum peak current)
Roc= E R A FA (DC) Roc = internal resistance (DC)

M=®B2&EEE (kg) M = capacitor mass (kg)

WRZE EEfEE RRIEEBR (1)

Pd=(0.12xU%Roc)/M  Emax=(0.5CU?)/(3600xM)  Maximum Peak Current (1 sec)=0.5U/(ESRoc+1/C)

ABEEAMNEELFR TR - WAFRETLRFMABR SR ALSHBRRIBEHHRER
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DRL series

DRL §\ EIJ B 4 B2 A 82 Electric Double Layer Capacitors
eries

1514 Features
o« N - BRE MR
Miniaturized, high capacitance and high temperature
o RIRFEEB/FRE Quick charge & discharge
o FFEROHST4iEk  RoHS directive compliant

% B A 938, Recommended Applications

o JHTEKEBEE Consumer Electronics « Tl 55% Industrial and Automation
s ERNBRIA Portable Power Tools » BAREIRERER S Renewable Energy Storage Systems

» JHIUPS (R EIMTEBJR) Short Term UPS (Uninterruptible Power Supply)

##& Specifications

B ltem 4 82 Performance Characteristics

) Tempera

Operating Temperature Range | ~40 € 10 +70°C

A £ Capacitance

BECH . 1.0F to 500F 1200F to 3000F
Nominal Capacitance Range

~E—WAN
BENZ +20% or —20%~+50% ~10%~+20%
Capacitance Tolerance

B [£ Voltage
FE B &£ Rated Voltage 2.7V.DC
JRIBE FE Surge Voltage 2.8V.DC

BAIFBE
Maximum Operating Voltage 2.7 V.DC
FE#1 Resistance
- . Z e 1 RESIR (R1)
pvogaray
ERS{EM R ESR, DC Please see the attached characteristics list (table 1)
2 s A N = LM B M BE S 3R (1kHZ/20°C) (3R 1)
RS {EM ESR, AC Please see the attached characteristics list (1kHz/20°C) (table 1)
P

PIES 2 UL 4 28 14 BE B 3R (3R2) Please see the attached characteristics list (table 2)

BEEZE Energy Density (Emax) | 2 Il M 88 M BE 51 3k (35%2) Please see the attached characteristics list (table 2)
. ~ . +70°CT AR 1E1,000/) G E R 25 AT & M E RIBR{E After 1,000 hours storage at
I™F %15 Shelf Life . ; . e
+70°C without load, the capacitor shall meet the specified limits for endurance.
+70°CF 3K FA & € &8 1,000/ B f5 BB R 28 F & LA T BR7E {& After 1,000 hours
application of rated voltage at +70°C, the capacitor shall meet the following limits.
REXK #aa M= E K £30%
Capacitance Change +30% of initial measured value
AN <PEAEBEN2E
Internal Resistance <2 times of initial specified value
fEFRRE Cycles I
£+25°CT > AfEERRFBEREBEHESD EMEFES EBEAFTHE (500,000R)
Capacitors cycles between specified voltage and half rated voltage under constant
current at +25°C (500,000 cycles)
fETRIXEK Cycles TETL AN = E /Y £30%
Capacitance Change £30% of initial measured value
AN <PEAEBEN2E
Internal Resistance <2 times of initial specified value
AREEEAEELRTFBEAN - NEFRRERFONEAR  BHSKALSBRRBEHEKR
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.

ffif ¥ Endurance
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275

Series

B 4} 88 & 28 Electric Double Layer Capacitors

DRL

=5 R~ % Case Size Table

i ¥ Terminal: RR
Safety vent for ®>6.3

\ ®d+0.05 |
i [ -| F£0.5
\
L+a max 15min 4min ®D+B max Unit: mm
®D 8(L<20) 8(L=20) 10 12.5 16 18
F Bi5 3.5 5.0 5.0 75 75
dd 0.5 0.6 0.6 0.6 0.8 0.8
o (L<20)1.5 (L=20)2.0
B (D<20)0.5 (D=20)1.0

i + Terminal: SC

% ¥ Terminal: AE (350F)

Vinyl Sleeve 2105
S
7 1 I o
HE I 5
3 a . ﬁg;\
- i =)
& I I 3 ‘
i L/ z | i
L+20 L 3 5:05 5:05
VENT 4210 e B4x2
5 74+2
3
3
Unit: mm
% ¥ Terminal: L6
Connectors tinned
Sleeve for insulation 1402
E: 5
<
i I
a
(7))
2
VENT fs
Q
Unit: mm ::
pyir] = pyir) .
iw ¥ Terminal: A4 (3000F) iw -+ Terminal: A3 (3000F) o
()]
14 138:0.3 14 é H=138£0.3 %‘:
3 324005 °
= N S 3.240.05 ~
) M Wﬂ g 18
8 I gl a1 8
166
Unit: mm

ABEEAMNEELFRTFBRHM - WA REL2RFMABR  FHSRANDSHRRIBEHHRR
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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]l

Series

B 4 88,3 88 Electric Double Layer Capacitors

BB % BE 51| R Characteristics List

e X1 Table 1
ME | WE | RY | g | onSE | g |mmem| 2T | B0
7= MR liE | ket , Size P70 ek Leakage S.hor.t Maximum | Maximum
Part Number Rated f Rated i & X /= ESR, DC =300 Current il Continuous Peak
\(/\c;llt;‘g‘; Cz'azga an?r:)L (mQ) (max) ;i(tn;fﬂz(/r;:)()c (mA/72hrs) Cu(xent Current (A) Current
' (AT=15°C) | (Isc) (A)
DRL105S0TF12RR 2.7 1.0 8x12 850 400 0.008 3.17 0.4 0.73
DRL205S0TF16RR 2.7 2.0 8x 16 470 280 0.010 5.74 0.5 1.39
DRL305S0TF20RR 2.7 3.0 8x20 250 160 0.012 10.8 0.8 2.31
DRL335S0TG20RR 2.7 3.3 10 x 20 270 160 0.014 10.0 0.8 2.36
DRL475S0TG20RR 2.7 4.7 10 x 20 250 140 0.016 10.8 0.9 2.92
DRL705S0TG25RR 2.7 7.0 10 x 25 200 100 0.020 13.5 1.0 3.94
DRL106SO0TG30RR 2.7 10 10 x 30 130 80 0.030 20.7 14 5.87
DRL106S0TI25RR 2.7 10 12.5 x 25 140 80 0.030 19.3 14 5.63
DRL226S0TK25RR 2.7 22 16 x 25 85 40 0.060 317 21 10.35
DRL306S0TK30RR 2.7 30 16 x 30 60 30 0.070 45.0 2.7 14.5
DRL506S0TL40RR 2.7 50 18 x 40 40 25 0.160 675 4.0 22.5
DRL107S0TL60RR 2.7 100 18 x 60 28 20 0.300 96.4 5.8 35.5
DRL107S0TN45SC 2.7 100 22 x 45 28 18 0.300 96.4 5.8 35.5
DRL157S0TO55SC 2.7 150 25 x 55 25 16 0.550 108.0 70 42.6
DRL207S0TP50SC 2.7 200 30 x 50 20 15 0.700 135.0 8.3 54.0
DRL257S0TP55SC 2.7 250 30 x 55 18 13 0.800 150.0 9.1 61.4
DRL357S0TQ60SC 2.7 350 35 x 60 12 10 1.000 225.0 12.7 90.9
DRL357S0TQ60A5 2.7 350 35 x 60 2.4 2 1.000 1125 23.1 256.8
DRL128V0T680A4 2.7 1200 60 x 80 0.7 0.60 2.700 3857 64.0 880.4
DRL158V0T690A4 2.7 1500 60 x 90 0.6 0.50 3.000 4500 75.0 1065.8
DRL188V0OT61MA4 2.7 1800 | 60 x 110 0.55 0.45 4.000 4909 85.0 1221.1
DRL208VOT61NA4 2.7 2000 | 60x 120 0.45 0.40 5.000 6000 100.0 1421.1
DRL258V0T61YA4 2.7 2500 | 60x 138 0.42 0.36 5.500 6429 106.0 1646.3
DRL308V0T61YA4 2.7 *3000 | 60 x 138 0.43 0.38 7.000 6279 105.0 1768.6
DRL308VOT61EA4 2.7 3000 | 60x 155 0.40 0.35 7.000 6750 116.0 1840.9

* High Pd (W/kg) and Energy Density (Emax(Wh/kg))

AREEEAEEELTFRAM - WA RMZLRFMAR  BANSH AL SBRRIBEKER
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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D RL /S?\ EIJ i 4 B8 R 25 Electric Double Layer Capacitors
eries

BS 4 BE %I R Characteristics List

e X2 Table 2

==

MER=Z

Rated Capacitance (F)
R~F Size

ER xKE D xL (mm)

hRZE (W/kg)
Power Density (W/kg)

1 2 3 3.3 4.7 7 10 10 22

8x12 8x16 8x20 | 10x20 | 10x20 | 10x25 | 10x30 [125x25| 16x 25

1338 1756 2647 1580 1645 1934 2057 1755 1650

fE 2 % E Energy Density

BEEEE b W | 13 19 23 16 22 31 3.1 28 36
Ly = .

B A& Maximum Energy| o, 203 | 304 | 334 | 476 | 709 10.1 10.1 203

& = B¢ E 1A Emax (mAh)

mEEE 30 50 100 100 150 200 250 350 350

Rated Capacitance (F)

R ~F Size

B x £ oDxL(mm) | 18%30 | 18X40 | 18x60 | 22x45 | 25x55 | 30x50 | 30x55 | 35x60 | 35X 60

WRBE (Wikg)

Power Density (W/kg) 1768 1770 1625 1595 1144 1092 1078 1115 4288

% [ Energy Density

=42 (& Emax (Whikg) 3.7 4.1 5.3 5.2 5.0 5.1 5.6 5.4 4.16

IS

50 o
ot >+ | IHHIIIJ
& E'v"@

& Maximum Energy

£ {8 Emax (mAh) 30.4 50.6 101 101.00 | 151.80 | 202.50 | 253.10 | 354.3 354.3

NERE )
Rated Capacitance (F) 500 1200 1500 1800 2000 2500 3000 3000

R~F Size
ER xKE D xL (mm)

hRZE (W/kg)
Power Density (W/kg)

35x95 | 60x80 | 60x90 |60x 110 |60 x 120 | 60 x 138 | 60 x 138 | 60 x 155

848 4537 4773 4317 4813 4425 3614 3610

B2 % E Energy Density
B EE oy | 49 44 5.0 4.9 5.0 5.4 5.4 5.0
BRBER Maximum Energy| po oo | 15150 | 15188 | 18225 | 2025.00 | 2531.25 | 30875 | 30375
B = A¢E{E Emax (mAh)

* High Pd (W/kg) and Energy Density (Emax(Wh/kg))

-~ H e A= & Additional Technical Information @

"=

N N . Q

Ic = 25°CT 72/t fg Y TR BB R Ic = leakage current after 72 hours at 25°C 7

Isc = B BER (RXEEBR Isc = short circuit current (maximum peak current) E'

Roc= B N FA (DC) Roc = internal resistance (DC) o

M=BAR{EE (kg) M = capacitor mass (kg)

WERZE BREER BARIEEBR (17)

Pd=(0.12xU%Roc)/M  Emax=(0.5CU?)/(3600xM)  Maximum Peak Current (1 sec)=0.5U/(ESRoc+1/C)

INIE Certifications : UL810a AN (File No. MH49178)

ABEEAMNEELFRTFBRHM - WA REL2RFMABR  FHSRANDSHRRIBEHHRR
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.
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DDL series

DDL ?\ EIJ B 4} B2 & 82 Electric Double Layer Capacitors

Series

414 Features

s NEY BRE TSR

Miniaturized, high capacitance and high temperature
o RIRFTEB/FRE Quick charge & discharge
o FEROHSE4AER  RoHS directive compliant

% B A 918, Recommended Applications

o JHTEKEEE Consumer Electronics « Tl 55% Industrial and Automation
s ERXBRIA Portable Power Tools » B4 REIRERER St Renewable Energy Storage Systems

* JZHAUPS (R EIMTEBJR) Short Term UPS (Uninterruptible Power Supply)

##& Specifications

M B Item 4 8€ Performance Characteristics

ITERESD . .
ngr:];i%g [%e@mperature Range —40C1o+70C
A & Capacitance
Nominal Capacitance Range
?afzﬁifnce Tolerance +£20% or—20%~+50%

5.0V.DC

BARTIFRE
Maximum Operating Voltage 5.0V.DC

PE#7 Resistance

e N 2 LT 14 B8 1 BE B 3R (1kHZz/20°C)
PR —aray
SRS EM R ESR, AC Please see the attached characteristics list (1kHz/20°C)

0.1F to 12F

F @ Lifespan

1255 Shelf Life +70°CT AR 1E1,000/)N G B R ST & M E RYBR{E After 1,000 hours storage at
AT +70°C without load, the capacitor shall meet the specified limits for endurance.
+70°CT R A #iE 8 £1,000/) it [ BB R 2R & LA T IRE (& After 1,000 hours
application of rated voltage at +70°C, the capacitor shall meet the following limits.
RETHK #ya M A {E AT £30%
Capacitance Change +30% of initial measured value

M BE <HBMAEE 20
Internal Resistance <2 times of initial specified value
fBIR IR ER Cycles
E+25°CT - AEE B REB A FENE B E M ¥ FUE B FE RERFTHE (500,0000K)

Capacitors cycles between specified voltage and half rated voltage under constant
current at +25°C (500,000 cycles)

B R E Cycles FEXK Maa M AE R £30%
Capacitance Change £30% of initial measured value

f:| ST EER26F
Internal Resistance <2 times of initial specified value

AREFEAZELRTFREM - WEFMBZLRFMABR  FASH AL SWRRIBEERR ©
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.

it A 1% Endurance
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D D L /S?\ EIJ i 4 B8 R 25 Electric Double Layer Capacitors
eries

=5 R~ % Case Size Table

le— B —> L

7 d} | IA KGYB ‘A
L NEZN

le—oc —>|

7
TzF
A IKESHNER
Note: Longer lead is positive
R ~F Dimensions (mm)
R+ A B L d a b Z=0.+ B F=a—B
Size Code max. max. max. +0.05 min. min. +0.50 +0.50
F1E 9.0 175 15.5 0.50 15.0 19.0 11.80 4.80
F1J 9.0 175 19.5 0.50 15.0 19.0 11.80 4.80
F2C 9.0 175 23.5 0.60 15.0 19.0 11.80 4.80
G2C 11.0 21.5 2315 0.60 15.0 19.0 15.30 5.30
12C 13.5 30 23.5 0.60 15.0 19.0 22.20 12.20
K29 17.0 37 29 0.80 15.0 19.0 26.80 11.80
N . . .
B3, 1% BE %1 3k Characteristics List
e € B E MERE R Size (mm) TmEEM TRER
FmYRE = =
Part Number Rated Voltage Rated Cap. BEXKExSE ESR, AC (Q) (max) | Leakage Current
(V.DC) (F) Width x Length x Height at 1kHz/20°C (mA/72hrs)
DDL104SOHF1ERR 5.0 0.10 9x175x15.5 2.50 0.060
DDL474SOHF1ERR 5.0 0.47 9x175x 155 2.00 0.080
DDL105SO0HF1JRR 5.0 1.00 9x17.5x19.5 1.05 0.090
DDL155S0HF2CRR 5.0 1.50 9x175x23.5 0.60 0.180
DDL255S0HG2CRR 5.0 2.50 11 x21.5x23.5 0.54 0.200
DDL505S0HI2CRR 5.0 5.00 13.5x30 x 23.5 0.42 0.250
DDL126S05K29RR 5.0 12.00 17 x 37 x 29 0.18 0.550

ABEEAMNEELFRTFBHM - WAFRETL2RFMAB  FHSRALSHBRRIBEHHKRER
Specifications are subject to change without notice. Should a safety or technical concern arise regarding the product,
please be sure to contact our sales offices or agents immediately.

DDL series

-27 -




B 4 8, 3 88 Electric Double Layer Capacitors
Memo

-28 -




(B AT
HEAD OFFICE

i

HONG KONG
THREFERAA
EBNAROIBHBALEES
40— Hi603E

Man Yue Electronics Co., Ltd.
Unit 03, 6/F.,, Harbour Centre Tower 2,
8 Hok Cheung Street, Hung Hom,
Kowloon, Hong Kong

E8,1% TEL: (852) 2897 5277

12 E FAX: (852) 2558 6299

5 A
BRANCH OFFICE

&8
HONG KONG
SEEFEHERAT

Samxon Electronic Components Ltd.

E4EEFARAT

Forward Electronics Company Limited.
BEERNRIYEHEES

4 78 mh b = HI6HE03

Unit 03, 6/F.,, Harbour Centre Tower 2,
8 Hok Cheung Street, Hung Hom,
Kowloon, Hong Kong

B8 i TEL: (852) 2897 5277

£ H FAX: (852) 2558 6299

fs
TAIWAN
ERARAREREFERATGAEZESAH
A& # 4t m23553FH M X

HE R 2585 1314 21

R B 4w S : 23553

Man Yue Electronics Company Limited
Taiwan Branch (H.K.)

13F-1, No. 258 Liancheng Road,

Zhonghe District, New Taipei City,
Taiwan 23553, R.O.C.

Postal Code: 23553

B8 iE TEL: 886 (02) 8227 2227

1% & FAX: 886 (02) 8227 2226

(emmY|
SHENZHEN, CHINA
e f (RY)ERAF
RERYITZHX
REREK20175 4R KEA02E
HR B4m S : 518000
Man Jin Electronics (Shenzhen) Co., Ltd.
Room 402, Huale Building,
2017 Shennan East Road,
Luohu District, Shenzhen,
Guangdong Province, PR China
Postal Code: 518000
E8,1% TEL: 86 (755) 2586 2216
1% E FAX: 86 (755) 2586 2239

HE L

SHANGHAI, CHINA
TRERRS (LB)BRAR
PEIHBELEHE T HUEFTITREX
REEEERK1485

HR RS 1 214101

Man Fat International Trading
(Shanghai) Co., Ltd.

148 Chunhui East Road, Dongting Town,
Xishan Economic Development Zone,
Wuxi, Jiangsu Province, PR China
Postal Code: 214101

B8, 7% TEL: 86 (510) 8866 2688

f& E FAX: 86 (510) 8865 2933

-
RET 4k

PRC MANUFACTURING

PLANTS

FERZ
DONGGUAN, CHINA
AHZEET (RR)EARAT

Samxon Electronics (Dongguan) Co., Ltd.

E4BBT (RE)ERAT
Forward Electronics (Dongguan)
Company Limited

FES RERETRZELSHN

MR AR E Tl

HR B 4w G : 523850

Xin Xing Industrial Area,

Xing Fa South Road, Wu Sha Village,
Changan Town, Dongguan,

Guangdong Province, PR China

Postal Code: 523850

B, 3% TEL: 86 (769) 8228 6000 / 8532 3339
f& & FAX: 86 (769) 8541 6401

www.samxon.com

\
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