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1. |EF3EE SCOPE :

ArmAE BT maEsE, WhSEHT TS, (EARAREARIKIE.
This product specification specifies the product's performance and test methods as a basis for

technical validation.

2. — 5= General Specification :

2.1 FRMASBE ( Product application range ) :

+ EEEIFE: RAM | FE. "FICRIX BEEMER. BTK. HE3ENL. SR

+Backup power: RAM, detonator, car recorder, smart meter, vacuum switch, digital camera,
motor drive

* fBRE: ERE=R. UPS. RMhikdE. BERSE. FBE. KK, 5% FEI. I\xRE

Energy storage: intelligent three meters, UPS, security equipment, communication equipment,
flashlights, water meters, gas meters, taillights, small appliances.

¢ KEBRITIE: BBSICERIR. BRIzt BEaN%E. T&Eh

High current operation: electrified railway, smart grid control, hybrid vehicle, wireless
transmission.

¢ KINESTHs: AR, HFEBR. /XK. BiinEE

High-power support: wind power, locomotive start, ignition, electric cars, etc.
2.2 tRAENIKEE ( Standard test conditions)

B BRENAFAIIRERSE, IBE 25°C, EXSR2ENT 60% .,
The standard test conditions of this specification are standard atmospheric pressure,

temperature 25 ° C, relative humidity less than 60%.
2.3 RAKIERE ( Test basis) :

QC/T 741-2014 (EFHBHREBER)

QC/T 741-2014 { Vehicle super capacitor )
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DL/T 1652-2016 (HEaEit EIREFFABHRESHAME)

DL/T 1652-2016 { Technical specifications for supercapacitors for electric energy metering
equipment )

IEC62391-1-2006

3. FFEA%EH Product Structure :

ArrmETWEERARFE, NERAEERENIERRR, PMREREERSIRIERET, 5N
HhR.
This product is based on the principle of electric double layer capacitors, using activated car
bon as positive and negative electrodes inside, separated by electrolyte and diaphragm between

the two electrodes, stainless steel shell.
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4. EHA45 General Specification

KAMCAP®

IH Project a3 Mhits%{4 Test Condition
BUERE (25°C) M
5.5V /

Rated Voltage (25°C) Uy
TERESEHE

{EREEE U /
Category Temperature Range

ERESTE (at oV
FAEEESEE (atov) P /
Storage temperature range (at 0V)
BESE (25°C) 1F
Rated Capacitance (25°C) AV = 44V-2.75V
BEIRE 0~+30% /
Permitting Capacitance Error
MBE (ESR)

AC@1kHz

Internal Resistance 15Q /
BERMR (25°C) o078 REEELE W, SsHEBE1/2Y
Nominal Current (25°C) ' Charge to rated voltage U, 5sdischarge to 1/2
BRARR (25°C) Dhech REEMELRE W, 1sHBE1/2Y
Max Current (25°C) ’ Charge to rated voltage U, 1sdischarge to 1/2
72h i{ER (25°C)
Leakage Current at 72h (25°C)
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5. E5itigts Performance Index

[

~

I S / 45
ltem Specification/Condition
BT -25°CiNE, 2/, SMATIRMD, TRk, BERUEREY £50%
KR HEEE Placed in an environment of -25°C for 2 hours, there is no damage to the
Low Temperature appearance, no leakage, and the capacity change rate does not exceed
+50%
01
BT +70°C IR, TIE16 /T, SMREIRMD, TRk, SEZHENET £309
BEiaae Placed in a +70°C environment, working for 16 hours, no damage to the
High temperature appearance, no leakage, and the capacity change rate does not exceed
+30%
o +70°C figfii< 5.0V BBJ%, 1000h/5, |2 C/C | <30% , ESR<4{ZHE(E.
02 RIRAFRE +70°C plus <5.0V voltage, after 1000h, | 2 C/C | < 30%, ESR<4 times the
High temperature load
specified value.
+70°C,96h , EiET#E 2h [5, JMIETIRIR, Tk, |~ C/C | <10%,
i ESR<2 f&#04afE (25°C)
Hig temperature storage +70°C, 96h, after 2h standing at room temperature, the appearance is not
damaged, no leakage, | 2 C/C | < 10%, ESR<2 times the initial value (25°C
» -25°C,96h , EIRTH#E 2h [, IMILHIR, TlRK, |2C/C | <10%,
RN ESR=<2 f5¥]4a{E (25°C)
LOW temperature  storage -25°C, 96h, after 2h standing at room temperature, the appearance is not
damaged, no leakage, | 2 C/C | < 10%,ESR<2 times the initial value (25°C)
RSEpS +40°C, 90--95%RH , 240h, |2 C/C | <30% , ESR<4 {ZHiE(E.
o The steady state damp heat test +40°C, 90-95%RH, 240h, | 2 C/C | < 30%, ESR<4 times the specified value
INEERRIE, WIRMEMFTAEESLIE 50 IR, | 4 C/C | < 30%
05 B [ESR<4 {Z#)4a{E (25°C)
Cycle life Expectancy With rated voltage, 500,000 cycles of charging and discharging experiment
at room temperature. | 2 C/C | < 30%,ESR<4 times the initial value (25°C)
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6. ~=E#rxR KAM MARK

7. KAM F=245MER~TE Dimension

KAMCAP
KAMCAP
KAMCAP

®

DXXXX

A
A
A

KAMCAP®

@ faRiRE Cathode sign

Q) FERERIEE

=

(3) Y%£r9t5% KAM Brand

Rated capacitance and rated voltage

( Unit :mm)

LI 8.5 -
_ o)
L4+0.5 | 5
| ¢ |
Lo | L0
sl 44 | — R — - s
H £
| 4 |
pNe 1
T20.05 }:
= w+0.1
N ' ' _ 0
5 _c|:_:i - @ . wit0-5 _|C_)l
= T RIE &
1EtR fatk 1EtR
5|% 5% . . . P EL T X FREE
. Bl | 3I&K | 314 L -
R i) BE . . o Negative Total
Positive | Negativ | Positive Lead
Size Lead Lead lead Product
lead e lead lead thickness
(PDxLxH ) | distance | width width thickness
length length width (T
(P) (w1) (w) L1
(h1) (h2) (w)
18.7x5x20.2 5 6 4.7 3.7 1 1 0.2 5.4




Kamcap supercapacitor product specification

8. =A% Packing :

KAMCAP®

RNEEERT HMEBERERT
Size of inner packing Size of outer packing
(LxWxH)mm (LxWxH)mm
265x190%90 400x281x126

ARE%FE inner packing

BEEREE Packing Schematic

236
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9. KAM 4aENliR 5% Performance testing method
9.1 {kiEFRE According to the standard
QC/T 741-2014 (FEFHBEHREER)
QC/T 741-2014 { Vehicle super capacitor )
Q/GDW 11845—2018 (FEgEItEIREABERAEEHRTANE)
Q/GDW 11845—2018 { Technical specifications for supercapacitors for electric energy metering

equipment )

DL/T 1652-2016 (FEgEitEIRFFABHRESHARNE)

DL/T 1652-2016 { Technical specifications for supercapacitors for electric energy metering
equipment )

9.2 ZENIK capacity test

9.2.1 JU=EEBEE Measuring circuit

(AN
\ o\
1B/ EER N
Constant - @ s
current/constant - __/ Constant current Discharge device

voltage source

=

(®) s do. ammeter
@ BxmEsx d.c. voltmete

2 #EaFFs changeover switch
C 5 MERzs capacitor under test

<

& 1 - {ERMESIERE

Figure 1 — Circuit for constant current discharge method

9.2.2 ME75% measuring method

o 187 / EEFENEREERESSEERE (UR)

Setting the direct current voltage of constant current/constant voltage power supply as rated
voltage (UR)
° REZR 1 PHENERRANERENIEEERE.

Setting the constant current value of the constant current discharge device , according to Table
2 specified.
o BFX S tIRFEREIR, EIER/ EERAREEREFIEETRE 30min,
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Turn the switch S to the d.c. power supply, and unless otherwise specified in the individual
standards, apply voltage and charge for 30 min after the constant current/ constant voltage
power supply has achieved the rated voltage.
o ERBERG, BIFX S TRIANERNERE, IEERRHITHEE.
After charging for 30 min has finished, change over the switch S to the constant current
discharge device , and discharge with a constant current.
o MEBAFEMIHEEM U1 2 U2 [9BJ1E t1 F0t2 , WE 2 Firx, RIETIISHITERSEE:
Unless otherwise specified in the individual standards, measure the time t1 and t2 where the
voltage between capacitor terminals at the time of discharge reduces from U1 to U2 as shown

in Figure 2, and calculate the capacitance value by the following formula:

z’ %) AU%: IR drop
1 5
® >
DA N
30 min BE (s)

2 EEEEERImEEER Y
Figure 2 — Voltage characteristic between capacitor terminals
L Ix(to—tq)
C = - -
=L

Heh
C ZE capacitance (F) ;

| FREBEEIR discharge current (A) ;

U, MZEHeaEBE measurement starting voltage (V).
U, MEZELLIEEBE measurement end voltage (V):
t1 IEEEREAE) URIAYE the time from discharge start to reach U1 ('s):
t, IFEEREIXR WAYRTE) the time from discharge start to reach U2 (s ),
TREEEEI | AR E T ERIEEE N WS IR 1.

Discharge current | and decrease in voltage of discharge voltage U1, U2, according to table 1
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*=1- TS/ Table 1 - Discharge conditions

=R
433 Classification SE. HE. HT(ZA™& o . HP_ HT. LR &/
Coin type product)

FATINER . IhZnstant
RZFA Application BEETFfEEnergy storage BREIZDE, PFnstantaneous

power, power

LG,

FEERT[E]Charging time | 30min 30min 3600
| (A) 1=51, 1 =401,
U1 ZEEEEE[ERY 80% (B ( 0.8xUR 80% of the charging voltage ( 0.8xUR)
U2 FEEREEERY 50% {8 ( 0.5%xUR 50% of the charging voltage ( 0.5xUR)

%iE Remarks:
CHBREEBSITEE, BER (§)
Cr is the nominal capacity of the supercapacitor in Farads (F);

UrkliERBE, BAIAK (v)

Uk rated voltage in volts (V);

I AFHEBMRET, BAIAREE (A) ;

Iis the charge and discharge test current in amps (A) ;
I JoEREEERR 1 (BRMERR, BAA%E (A)

I is a supercapacitor 1 times charge and discharge current in amps (A)

9.2.3 %% Equipmen :

4 _ ARBIN FBEZFMXERS ARBIN super capacitor test system

B . LMEFSERIR Linear DC stabilized voltage power supply
. [EfiEZEE Constant current discharging device

p . EBEICRIX Voltage recording device

9.3 Z5AIFEMNE AC internal resistance test

9.3.1 MEFEE Measuring circuit

W0E 3 FrasIEEBE#HI TN As shown in the measurement circuit for testing




Kamcap supercapacitor product specification K/IM CAP ®

( A )
s S iEssae oscillator

+
@ —1 /— v 37Ea7EE a.c. ammeter
Gy — N

v
@ RREEE a.C. voltmeter

* &Mz capacitor under test
3- RimPEHITIERER

Figure 3—Circuit for a.c. resistance method

9.3.2 ME7% Measuring method

FEEAESHIMME Ra MoEE FHITE

The internal resistance Ra of a capacitor shall be calculated by the following formula:

U

i

R/a:

Hrh where
Ra ZZfmAIME a.c. internal resistance (Q ):
U RimEBEBRE the effective value of a.c. voltage (Vr.m.s).
I XMEBRAME the effective value of a.c. current (Vrm.s)
WEEBERSIER, NJ9 1kHz,
The frequency of the measuring voltage shall be 1 kHz
TREBAMA TmA Z 10mA
The a.c. current shall be from 1 mA to 10 mA
9.3.3 g% equipment

AIBETER(Y Internal resistance tester

10
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10451 #% Characteristic curve

(1) /BEERHZ Leakage curve (2) ;BEHFE temperature characteristics
T2hE A R = EHHEHEB
|
| "IN
\ o
\ .‘E %
% \ § : \\“‘-ﬂ,_’ :.
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# \ z &‘-a‘:“h"”u -]
\\\ i
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i RET
(3) BRI AL
High temperature durability characteristic curve
R ARH B KR
4.0
E %
s i
¢ - =
T ~———— *
‘.“"/_“_ &
y/'j‘/!
/ — 71 T
i =%

B Hh

** ) EHZSeR s, ARESREUEAR, BT KBESHAKR.
**The above curves are all trend curves, and the data of different models are different. If you have

any requirements, please contact the technology.

11. {#FE;F==I0 Precautions for use

11.1 BRBEE[AIERENRE:
Supercapacitors cannot be used in the following states
a) BITREEREE temperature above the nominal temperature
LESREEEIREERN, SaSHEBEHEsH, RITESHakH®, SETE,
MERRIEN, SiedErE,
When the temperature of the capacitor exceeds the nominal temperature, it will cause the

electrolyte to decompose, and the capacitor will heat up and the capacity will drop.Moreover,

11
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the internal resistance is increased and the life is shortened.

b) HBIIEER/ERIEBIE voltage exceeding the rated voltage
LESREEEIRREN, SaSHERRSR, RNESSHEaRR, BETRE,
MEMMEEN, SapdarE. FrLAHREREEAIRSERED.
When the capacitor voltage exceeds the nominal voltage, it will cause the electrolyte to
decompose, and the capacitor will heat up and the capacity will drop.Moreover, the internal
resistance is increased and the life is shortened. Therefore, reducing the voltage used can
increase the service life.

c) WEEISREERINNE loading of reverse voltage or alternating voltage

11.2 FREIEEXBERESRMISME Influence of ambient temperature on supercapacitors

HBRERRIERERZEMERIN, —RERXT, ERAEERE 10°C, BRESHNEHYE
§—F, FREAMTESEMAEENRERNE MEA. BESESEMEEERINE, RS TR
RIS, IR,

HBRERRIERREEMERANRZRAERE, NEHEE, REWARTRRME TIREARE. B
PEE) RUBETRY, SOKEEMRSIRIBITAMERE. b, BEDERIA L EEERESEIMIA,

The service life of supercapacitors is affected by the temperature of use. Under normal
circumstances, the temperature of the supercapacitor is reduced by 10 °C, and the life of the
supercapacitor is shortened by half. Try to use it in a low temperature environment below the
maximum operating temperature. If it is used beyond the maximum operating temperature, the
characteristics may deteriorate rapidly and be damaged.

The temperature of the supercapacitor should be determined not only by the temperature
around the device, but also by the internal temperature. The radiant heat of the heating element
(power transistor, resistor, etc.) in the device and the self-heating temperature caused by the
ripple current are also confirmed. Also, do not install the heating element near the supercapacitor.
11.3 BRI ERIRIHRIERER.

Please use the positive and negative signs of the capacitor correctly
11.4 BEREL TN ERBERBERSR.
Please avoid using super capacitors in the following environments.

a) BEENMK. SUKMBIEME, BTEERS. RgESRIYHO SR oS,
Environment where direct splashing water, salt water and oil are present, or in a dew
condensation state, filled with gaseous oil or salt.

b) AHEFESK (MLE. THEK. & . R RUCFESE) RS,

An environment filled with harmful gases (hydrogen sulfide, sulfurous acid, chlorine,

12
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ammonia, bromine, methyl bromide, etc.).

c) Mk R IETIRIIALR.

An environment where acidic and alkaline solvents are splashed.

d) PECESTEEMLRERE.

Direct sunlight or dusty environment.
e) EXIERMNIPEAEME.
An environment that is subject to excessive vibration and shock.
11.5 7EIREIREPREREEERTR (1.6mm RENRIZLIRNR, IREIIN 260°C , EHEIANEEY 55 ) .
In the welding process to avoid overheating the capacitor (1.6mm printed circuit board,
welding should be 260 ° C, the time does not exceed 5s).
11.6 BB RIEEHRFE RIS | HIREEEERIE RIEH THRIRECL.
Please avoid circuit wiring between the lead terminals of the supercapacitor or the solder
joints of the connecting plates.
11.7 IRENRES TERECEFEHIERMER, FTRESEENEE, BERAEE. REit, 5
KACEBEILRER AT RERERNRIT T,

When the overvoltage and the operating temperature range exceed the rated conditions, the
pressure valve may act and the electrolyte may be ejected. Therefore, please adopt a design
method that has taken into account this abnormal condition.

11.8 [REFTHEERS, FREEFHIART. MEEFRR, SF-EHREMERSERIER (B IREE) , AL, B%
FEEEEEERIEERIRITTTE.

In the case of rapid charge and discharge, a voltage drop due to internal impedance (also
called IR drop) occurs at the start of charging and at the beginning of discharge. Therefore, use a
design method that takes into account the magnitude of the voltage change.

11.9 HRBRBEFM (Y 10F AL R) RERSTUIRRFER, SEHAREIERRG, Bk,
IBABEFRIRE N TRIAARED.

Power type large-capacity products (about 10F or more) If the terminal is short-circuited
during charging, there will be hundreds of amps of current flowing, which is dangerous. Please do
not install or disassemble while charging.

11.10 AELESRINACEFENIRGT, RJEBRSFRNSH LHIRH. AUILEEBIEERMEERR
e,
Do not put the capacitor in the dissolved solder, only solder the solder on the guide pin of the

capacitor. Do not allow the welding rod to contact the capacitor heat shrink tubing.
1M1 LKA, AR THMSIRREBEERS.

13
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Do not forcibly twist or tilt the capacitor after installation.
11.12 BREBARPEERR, FERINARYEESER,
When the supercapacitors are used in series, there is a voltage balance problem between
the cells.
12. {EFE5K Saving request
121 FAEFERTEMEEXRT 85% 2B ESMIZIIEE. SiBAEMET. EKIIEEERE
-30°C~50°C . EXHEE/NT 60% HIAET.

Do not store in a place with a relative humidity greater than 85% or containing toxic gases

and in a high temperature, high humidity environment. It is recommended to store in an
environment with a temperature of -30°C~50°C and a relative humidity of less than 60% for a
long time.
12.2 BRLTMNEPREFERESHR
Avoid preserving supercapacitors in the following environments
a) BENK. HUKNHIME,. BETERRS. R ESIRIYHEOEE SR,
Environment where direct splashing water, salt water and oil are present, or in a dew
condensation state, filled with gaseous oil or salt.
b) THEEEESF (U=, THRKR. K. . R RURES) NG,
An environment filled with harmful gases (hydrogen sulfide, sulfurous acid, chlorine,
ammonia, bromine, methyl bromide, etc.).
) T BRI ATIRERE.,
An environment where acidic and alkaline solvents are splashed.
d) [ECESEEMEIRE,
Direct sunlight or dusty environment.
e) EXIERIRNMIPEIIME,
An environment that is subject to excessive vibration and shock.
13. %FEZE About discarding
TEMEERF, BEESTHHL AHBARFEENRS, BEFmETWEFYLIERS.

Don't throw it away randomly. Follow the laws and regulations or local public organizations

and other designated regulations, and hand over the waste to the industrial waste disposal
company.

HeBRESHRLENEE, BREFT RETSSRERESSEMRBIERRAZRET.
For other supercapacitor problems, please consult the manufacturer or refer to the relevant

technical data of the supercapacitor instructions.

14
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