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SUPERCAPACITOR

��
Class

����
Structure Type

����
Feature Series

������
Operating 

Temperature Range

����
Rated 

Voltage

����
Capacitance 

Range

����
Cycle Life

��
Page

�������
Coin Type 

Supercapacitor

C
�������

Normal/
High Temperature Type

-25℃~+70/85℃ 5�5V 0.1F~1.5F �500,000Cycles 463

H
�������

Normal/
High Temperature Type

-25℃~+70/85℃ 5�5V 0.1F~4.0F �500,000Cycles 464

V
�������

Normal/
High Temperature Type

-25℃~+70/85℃ 5�5V 0.1F~4.0F �500,000Cycles 464

��������
Winding Type 

Supercapacitor

��
Cells

���
Normal�Type -40℃~+70℃ 2�7V 0.47F~3000F �500,000Cycles 465

��
Cells

���
Low ESR Type -40℃~+70℃ 2�7V 0.47F~400F �500,000Cycles 466

��
Cells

���
High Voltage Type -40℃~+70℃ 3�0V 0.47F~3000F �500,000Cycles 467

��
Cells

���
High Temperature Type -40℃~+85℃ 2�7V 0.47F~50F �500,000Cycles 468

��
modules

���
Normal�Type -40℃~+70℃ 5�5V 0.22F~25F �500,000Cycles 469

��
modules

���
High Temperature Type

-40℃~+85℃ 5�5V 0.22F~25F �500,000Cycles 470

��
modules

���
Customized

-40℃~+70/85℃ 5�5V~160V 0.1F~160F �500,,000Cycles 471

������
LIC

��
Cells

���
Normal Type -20℃~+70℃ 3.8V 10F~220F �200,000Cycles 472

��
Eletrode 473

���������������������������������������������������

If the parameters listed in this manual are updated, our company may not be able to give further notice. Please refer to our specifications for 

product details. The product parameters are subject to the specifications.



�������

����������������� (EDLC)������

����������������������������

����������������������������

��������

Supercapacitor Overview 

Supercapacitors, also known as electrochemical 

double-layer capacitors (EDLC), are electrochemical 

capacitors with high energy density, which are several 

hundred to thousand times higher than conventional 

electrolytic capacitors. The supercapacitor is a new type of 

green energy storage device between the conventional 

capacitor and the rechargeable battery.

������� Principle of Supercapacitor 
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When a metal electrode is inserted in  the electrolyte, 

excess charge with opposite signs will be present at the 

metal/solution interfaces because of the potential difference 

between the two phases. If two electrodes are inserted in the 

electrolyte at the same time and a voltage lower than the 

decomposition potential of the electrolyte is applied, the 

anions and cations in the electrolyte will rapidly migrate to 

the electrodes under the electric field. Close charge layers 

will be formed at the two opposite surfaces of the electrodes, 

i.e., the electric double layer, which is similar to the polarized 

charge induced by the electric field in a conventional 

capacitor, therefore exhibiting a capacitive effect. Such that 

a close electric double layer is similar to the parallel plane 

capacitor. Since the close charge layer spacing is much 

narrower than the distance between ordinary capacitor 

charge layers, it has a larger capacitance than an ordinary 

capacitor. There is no traditional dielectrics in the double 

layer capacitors. Instead, they are separated by insulators. 

Anions and cations in the electrolyte can pass through the 

insulating layer, while electron can not be conducted in the 

electrolyte itself. Therefore, no leakage occurs within the 

capacitor when charging is completed (electrons do not flow 

from one electrode to the other). When discharging, the 

electrons on one electrode flow to the other via an external 

circuit. As a result, ion adsorption in the electrode and the 

electrolyte is significantly reduced. In this way, the positive 

and negative ions in the electrolyte are homogeneously 

redistributed.

������������1�����2������3�������4��
��������5�������������6����
Typical construction of a supercapacitor: (1) power source, 
(2) collector, (3) polarized electrode, (4) Helmholtz double 
layer, (5) electrolyte having anions and cations, (6) separator

���������������1������2��������3���
���4�����5�����6������7������8������9��
����10���
Schematic construction of a wound supercapacitor: 
(1) terminals, (2) safety vent, (3) sealing disc, (4) aluminum 
can, (5) positive pole, (6) separator, (7) carbon electrode, (8) 
collector, (9) carbon electrode, (10) negative pole

���������� Structure of Wound Supercapacitor 
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������

Cycling life

�������

Constant-current charging & discharging

������

Temperature characteristics

������

Fatigue characteristics

����

����������

������72�����<20%� 

�������������95%���

��������

�������RoHs�REACH���

Product Features 

Low equivalent internal resistance, with high power 

density;

Low self-discharge rate, <20% within 72h;

Wonderful cycle life, with coulombic efficiency up to 

95%;

Wide operating temperature range; 

Green and environmentally friendly, complying with

 RoHs and REACH requirements.
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����������������������������

������������������������������

����������������������������1W�

�������������1A���5V��������5��

�����5W������������������������

������������������������������

������������������������������

���������

������
Schottky Diode

����
Current Limiting Resistor

����
Power Source

�����
Discharging Diode

����
User Load

����
Supercapacitor

The value of the current limiting resistor depends on the 

power of the user's power system. If the power of the user's 

power system is relatively large, then the current limiting 

resistor can be smaller. If the power is relatively small, then 

the resistance is larger and the power of the resistor is taken 

into account. The normal power must be above 1W. For 

example, the maximum operating current of the power 

supply is 1A and the voltage is 5V. Then, the current limiting 

resistor is about 5 ohms and the power is 5W. The charging 

circuit is limited to supercapacitors with very small internal 

resistance, such as pillar-type supercapacitors. For 

supercapacitors with relatively large internal resistance, 

there is no need for current limiting resistors, such as button-

type supercapacitors. The discharge diode can select a 

Zener diode with a relatively low forward voltage drop, while 

ensuring a certain power.

������������������������������

������������������������������

������������������������������

��������������������������GPRS�

������������������������������

������������������(R)�����������

���������(C)�

 

The two main applications of supercapacitors are: high 

power pulse applications and instantaneous power 

retention. The characteristics of high-power pulse 

applications are: instantaneous flow into the load with high 

current; characteristics of the instantaneous power retention 

application: the requirement to continuously provide power 

to the load, the duration is generally a few seconds or 

minutes. A typical application of instantaneous power 

retention: reset of the disk drive head during power off or 

high current pulse compensation during GPRS networking. 

Different applications have different parameter requirements 

for supercapacitors. High-power pulse applications utilize 

ultra-capacitor small internal resistance (R), while 

instantaneous power retention utilizes a large capacity (C) of 

the supercapacitor.

������������ Basic Charging & Discharging 
Circuit for Supercapacitor

�������� Selection of Supercapacitor

456



������������������� 

��C(F)� ��������� 

��R(Ohms)� ��������� 

��ESR(Ohms)�1KZ�������� 

��Vwork (V)� ����������� 

��Vmin (V)� ������������ 

��t(s)� ������������������������� 

��Vdrop (V)� ����������������������

�Vwork-Vmin� 

��I(A)� �����

 

���������� 

���������������������������=���

����� 

����������=1/2I(Vwork+ Vmin)t� 

����������=1/2C(Vwork2 -Vmin2)� 

�������(���IR�����)C=I t (Vwork+ Vmin) 

/(Vwork2 -Vmin2) 

���������������C=I*t/Vdrop

����� 

�������������5V�������3V��������

�0.5A��2������������,������������

�0.5 F� 

����5V�������������������������

������������������������������

����2.5V� 

�������������1F��������������

0.5F����������-20����������������

��������������1.5F��������

1.5F/2=0.75F���-20����������1.2F/2�0.6F��

������������������������������

������������������ 

The following provides two calculation formulas and 

application examples:

C(F): Nominal capacity of the supercapacitor;

R(Ohms): Nominal internal resistance of the 

supercapacitor;

ESR (Ohms): Equivalent series resistance at 1 KZ;

Vwork (V): Normal operating voltage in the circuit

Vmin (V): Minimum voltage required to operate the 

device;

t(s): Hold time required in the circuit or the pulse duration 

in the pulse application;

Vdrop (V): The total voltage drop at the end of the 

discharge or high current pulse, whose value is equal to 

Vwork-Vmin;

I(A): load current.

Instantaneous power retention application

The approximate calculation formula for the capacity of 

the supercapacitor is based on the principle of maintaining 

the required energy = supercapacitor to reduce energy.

The required energy during the holding period = 

1/2I(Vwork+Vmin)t;

Super capacitor reduces energy = 1/2C (Vwork2 -

Vmin2),

Available capacity (ignoring pressure drop due to IR) C = 

I t (Vwork + Vmin) / (Vwork2 -Vmin2)

After formula transformation, the formula is simplified as: 

C=I*t/Vdrop

Example:

Assume that the tape drive operates at 5V and the safe 

operating voltage is 3V. If the DC motor requires 0.5A for 2 

seconds (can work safely), then according to the above 

formula can get at least 0.5F.

Because 5V voltage exceeds the nominal operating 

voltage of the monolithic capacitor. Thus, two capacitors can 

be connected in series. If two identical capacitors are 

connected in series, then each partial voltage is the nominal 

voltage of 2.5V.

If we choose a capacitor with a nominal capacity of 1F, 

the two connected series have a capacity of 0.5F. 

Considering that the capacitors generally have a -20% 

capacity deviation, this option does not provide enough 

margin. A capacitor with a nominal capacity of 1.5F can be 

selected and can provide 1.5F/2=0.75F. Consider a -20% 

capacity deviation with a minimum of 1.2F/2=0.6F. This 

super capacitor offers ample safety margin. After a large 

current pulse, the tape drive goes into a low-current mode of 

operation, using the excess energy of the supercapacitor.

����������� Selection of Supercapacitor (cont.)
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�������� 

������������������������������

�����������1ms���� 

������������������������������

������������������������������

�������������� 

��Vdrop=I(R+t/C) 

���������������R����C�����Vdrop��

���� 

�������������R���C�����2.5V1.5F����

���������ESR������0.075Ohms(DC ESR=AC 

ESR*1.5�0.060Ohms*1.5=0.090Ohms)������1.5F��

���0.001s����t/C��0.001Ohms����0.01s���

t/C���0.0067Ohms���R�0.090Ohms�������

Vdrop���

 

����� 

��GSM/GPRS�������������4.6ms�2A����

�����0.6 ms�����������������PCMCIA�

���������������1A������������PA�

��3.0V���������������3.0V���������

�������������3.6V��3.6V���������

3.0V��������0.6V� 

����������C�0.15F,AC ESR�0.200Ohms,DC ESR�

0.250Ohms����2A���������1A���������

1A������������������1A�

0.25Ohms=0.25V�I(t/C)=0.04V��������������

��

�����

������������������������������

������������������������������

�������������������

Pulse power application

Pulsed power applications are characterized by a small 

continuous current as opposed to an instantaneous large 

current. Pulse power applications last from 1ms to several 

seconds.

The design analysis assumes that the super capacitor is 

the only energy provider during the pulse. The total voltage 

drop in this example consists of two parts: the instantaneous 

voltage drop caused by the internal resistance of the 

capacitor and the voltage drop at the end of the pulse of the 

capacitor. The relationship is as follows:

Vdrop=I(R+t/C)

The above formula shows that the capacitor must have a 

lower R and a higher C, and the total voltage drop Vdrop will 

be smaller.

For most pulsed power applications, the value of R is 

more important than C. Take 2.5V 1.5F as an example. Its 

internal resistance R can be estimated by DC ESR, nominally 

0.075 Ohms (DC ESR=AC 

ESR*1.5=0.060Ohms*1.5=0.090Ohms). The rated capacity 

is 1.5F. For a 0.001s pulse, t/C is less than 0.001 Ohms. Even 

if the 0.01s pulse t/C is less than 0.0067 Ohms, it is clear that 

R (0.090 Ohms) determines the Vdrop output of the above 

equation.

Example: 

The GSM/GPRS radio modem requires a current of 2A 

per interval of 4.6ms. This current lasts 0.6 ms. This modem 

is now used on PCMCIA cards in laptops. Laptop power can 

provide up to 1A of current. Many power amplifiers (PAs) 

require a minimum voltage of 3.0V. It is possible for the 

laptop to output a voltage of 3.0V. The voltage to the power 

amplifier must first rise to 3.6V. At an operating voltage of 

3.6V (minimum 3.0V), the permissible voltage drop is 0.6V.

Supercapacitors were selected (C: 0.15F, AC ESR: 0.200 

Ohms, DC ESR: 0.250 Ohms). For a 2A pulse, the battery 

provides approximately 1A and the supercapacitor provides 

the remaining 1A. According to the above formula, the 

pressure drop caused by the internal resistance: 1A�

0.25Ohms=0.25V. I(t/C)=0.04 V It is small compared to the 

pressure drop caused by the internal resistance.

Conclusion: 

Both power retention and power pulse applications can 

be calculated using the above formula. When the operating 

voltage of the circuit exceeds the operating voltage of the 

supercapacitor, the same capacitor can be used in series. 

Capacitor series should be balanced to ensure even voltage 

distribution.

����������� Selection of Supercapacitor (cont.)
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1�The life of supercapacitor mainly depends on work voltage & 

temperature. If put supercapacitor in high temperature & high 

voltage environment, it will shorten the lifetime of 

supercapacitor. In the extreme case, it will lead to cell leakage 

or gas leakage when product failure caused by boltage.

    

2�It is important to keep right polarity, because it will greatly 

shorten the life of supercapacitors when charge it in one 

polarity and then reverse charge.

3�It will greatly damage supercapacitor function performance & 

lifetime when the temperature exceeds rated temperature. 

The damage intensity for supercapacitor is proportional to how 

much it exceeds the rated temperatures and the duration 

times. Typical effects include rapid decline in capacitance, 

ESR increase and gas generated from decomposition of the 

electrolyte, finally lead to supercapacitor leakage or gas 

leakage.

4 Single supercapacitor voltage is too low for most application, �

so it needs connect in series to get the needed voltages. Since 

each single supercapacitor with slight tolerance on 

capacitance & resistance, the connected supercapacitor shall 

have equivalent or prevent a single supercapacitor exceeds 

the rated voltage.

5�Do not store supercapacitor in any of the following 

environments:

a High temperature/high humidity environments.�

b Direct sunlight, dust environment.�

c Direct contact with the water, salt, oil or other chemicals.�

d Direct contact with corrosive materials, acids, alkalis or   �

toxic gases.

e Shock or vibration environments.�

Usage and Cautions    �������������

1�������������������������������

������������������������������

������������������

2�������������������������������

����������������

3�������������������������������

������������������������������

�����ESR�����������������������

���������

4�������������������������������

������������������������������

������������������

5�����������������

a���/�����

b�����������

c�������������������

d�����������������������

e���������
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Leakage case:

1�Skin contact: Use soap and water thoroughly wash skin.

    

2�Eye contact: Flush with flowing water or saline, and ask for 

     medical treatment.

3�Draw: Immediately wash with water and ask for medical 

     treatment.

Disconnect the power supply & load connected with ��

supercapacitor, once supercapacitor overheat or smells. Lower 

its temperature, avoid direct face or hands for overheat 

superacapacitors.

Emergency Treatments     ������

�������

1��������������������

2����������������������

3��������������

�������������������������

�����������������������

�����������������������

��������� Wave-Soldering Curve

1����������������������� 1�The products should be soldered under the following conditions.

2�PCB�����������������60���

�����������0.8 mm�PCB，�������

������100����

2� The PCB should be preheated only from the bottom and for less than 60 
seconds, with temperature at, or below, 100°C on the top side of the board for
PCBs equal to or greater than 0.8 mm thick.

3���������������� 3�For more information on  soldering, please contact us.
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260��5 seconds max each wave
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��
Capacitance

 ��Item ����Measuring Methods

����������������������������������������������������

��������������������������������������������������
����������������������������������������������������� � � �

������������
Measured in constant current discharging method: 1�Set the DC voltage of the power source to the 
rated voltage U ; 2�Set the constant current of the discharge equipment; 3�Connect the DUT to R

the power source through the switch S, charge DUT to constant voltage for 30min; 4�Connect the 
DUT to the discharge equipment through the switch S, discharge DUT at constant current; 
5�Measure the period when the voltage of DUT change from U  to U , calculate the capacitance as:1 2

��
Resistance

����������������
Measured through AC impedance method, as illustrated in the following schematic:

����  Measuring Methods

R ����� AC resistance�a

U�������� AC voltage  (Vrms)�
I��������AC current  (Irms)�

���
Leakage current

 

���
Self discharge

�����������������������1h�24h���������������U���������
�����8h�����������95%���30min��������������������������
���������24h������������1M��
Before measurement, the DUT should be discharged sufficiently for 1h to 24h. After charging the DUT 
for 8h (including 30min max. for the voltage reaches 95% of the applied value) applying rated voltage 
directly to the two terminals without a protective  resistor, disconnect the DUT from the power source. 
Recover under standard conditions (room temperature and atmospheric pressure) for 24h. The 
resistance of the  DC voltmeter should be > 1M�.
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����������������������，����������������������������������，

��，��，��，��，���，���，���，����������������
������������������
�������������������������
1、Discharge: before the measurement begins, the capacitor should be fully discharged.The 
discharge process lasts from 1h to 24h.2、Leakage current shall be measured at rated temperature 
and rated voltage (UR).The charging voltage reached 95% after the maximum 30min charging time. 
The charging time was selected from 30min ,1h , 2h , 4h , 8h , 12h , 24h , 48h , 72h and shall be 
specified in the detail specification.3、Stable power supply, such as dc stabilized power supply, 
should be used.4、Through the protection under 1000 Ω resistance to capacitor voltage.
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�������  Product Reliability

 �� Item ���� Test Conditons

����
Cycle Life 

Characteristics

�25����������������������������
�50��
Capacitors cycles 500000 times between rated voltage and 
half rated voltage under constant current at 25�

���� Acceptable Quality Level

�����30%
�30% of initial value

�����2�
�2 times of initial value 

�����
No remarkable chane 

����
Capacitance

��
Internal Resistance

����
Appearance

������
High 

Temperature 
Load Life

����
Temperature 

Characteristics

���
Vibration 

Resistance

����
Damp Heat

��Temperature�Tmax�2�
��Voltage�UR

����Duration of testing�1000h

����Duration of storage�16h
��Temperature�-40��25��70/85�

��Amplitude�1.5mm
��Frequency�10~55Hz
��Direction�X,Y,Z(2h)
����Duration of testing�6h

��Voltage�����UR

����Relative humidity�90~95%
����Duration of testing�240h
��Temperature�40�2�

�����30%
�30% of initial value

�����30%
�30% of initial value

�����30%
�30% of initial value

�����30%
�30% of initial value

�����4�
�4 times of specified value 

�����2�
�2 times of initial value 

�����2�
�2 times of initial value 

�����2�
�2 times of initial value 

�����
No remarkable chane 

�����
No remarkable chane 

�����
No remarkable chane 

�����
No remarkable chane 

����
Capacitance

����
Capacitance

����
Capacitance

����
Capacitance

��
Internal Resistance

��
Internal Resistance

��
Internal Resistance

��
Internal Resistance

����
Appearance

����
Appearance

����
Appearance

����
Appearance

FH R 7 L M5

1 2 3 4

���� How to Order

2 L M5 0 5

2 5

����
Rated voltage

2R7 2.7V

3R0 3.0V

3R6 3.6V

3R8 3.8V

5R0 5.0V

5R5 5.5V

6R0 6.0V

10R8 10.8V

13R5 13.5V

48R0 48V

��
Structure

L
���

Radial Type

S
���

Cover plate  
type

W
���

Stud type

K
���

Screw type

C
��

Coin type

H
��

Coin type

V
��

Coin type

Z
���

Combined 
type

M
�����

LIC

����
Rated 

Capacitance

104 0.1F

224 0.22F

334 0.33F

474 0.47F

105 1.0F

205 2.0F

335 3.3F

505 5.0F

106 10F

156 15F

256 25F

506 50F

107 100F

157 150F

407 400F

308 3000F

����
Capacitance 

Tolerance

X �10%~+30%

V �10%~+10%

M �20%

T �20%~+80%

��
Features

N
��

Normal

H
��
High 

Temperature

L
���

Low ESR

V
���

High Voltage

����
�D×L/mm
Dimensions

0612 6.3×12.5

0813 8×13

0816 8×16

0820 8×20

0824 8×24

1020 10×20

1025 10×25

1225 12.5×25

1625 16×25

1842 18×42

����
Brand

N

6

8

7

2 40 00

8

������
Reserve

(omit)

�� Cells

��
���� � � �

����
Package type

�����
PET Sleeve

�������
Square plastic 

shell potting type

�������
Fillet plastic shell 

potting type

��
���� A � � �

����
Lead out 

mode

����
Both sides 

lead out

������
Middle lateral 

lead out

������
Middle 

longitudinal lead 
out

����
Wire lead 

out
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���  SPECITICATIONS                                                                         

�������� Coin Type Supercapacitor

C����������� 
Specifications and Outline Dimensions of Standard C Type Product

C������� C Type Outline Dimensions (mm) 
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��
Part Number

����
  U （V）R

����
Rated 

Cap.（F）

������
Max ESR AC（Ω）
@1KHZ�100mA

���
Leakage Current
（@25�,24h,mA）

����
mWh

����
Size / mm

D×h

FH5R5C104T 5.5 0.1 60 0.006 0.42 13.2×7.0

FH5R5C334T 5.5 0.33 40 0.007 1.39 13.2×7.0

FH5R5C474T 5.5 0.47 40 0.010 1.97 13.2×7.0

FH5R5C105T 5.5 1.0 15 0.012 4.20 21.0×7.5

FH5R5C155T 5.5 1.5 10 0.012 6.30 21.0×7.5

��
Parameters 

����
Performance Characteristics

��
Notes

������
Nominal Capacitance Range 0.1F~4.0F IEC62391-1-2015

������
Capacitance Tolerance -20%~+80% @25� 

����
Rated Voltage 5.5V DC

����
Surge Voltage 6.0V DC

������
Operating Temperature Range -25��+70/85� 

����
Cycle Life ≥500,000  Cycles @25� 

�����
SUPERCAPACITOR


