NINGBO KLS ELECTRONIC CO.,LTD

supercapacitor product specification SE-5R5-D155VYH3D
1. iEMEE SCOPE :

ISR MRS | WG AT TINE | (EARARIEARKEE.
This product specification specifies the product's performance and test methods as a basis for

technical validation.

2. —i&51 General Specification :

2.1 ~mRAEE ( Product application range ) :

+[5EMIE : RAM, BE. SFICRIN. BHEEER. ETHAX. LA, SiAiRE)

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

+fififE : BHE=3R. UPS, EIHiRHE. BELSE. FBE. KER. SF. ERIJ. X8

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

*KEFRTIE : BSILERIE. SHEERMIESH. BSMHE. Tkt

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

*KINFEZSF - RAOKRHE. NERBH. =K. BIlSESF

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

FREBIRENRSREPIREXRSE , iRE25°C, HEENF60%.
The standard test conditions of this specification are standard atmospheric pressure,

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

QC/T 741-2014 (EFRBHRBERE)

QC/T 741-2014 (Vehicle super capacitor)
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supercapacitor product specification SE-5R5-D155VYH3D
DL/T 1652-2016 (EgtitEiRFRMBRABERRAME)

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

IEC62391-1-2006

3. Fam&Etd Product Structure :

FERETFNERERFRFRE , BEFRAFLERIENIEGSBE , miRkERABRESIRIRIEF | R5EH
s,
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. HA45H General Specification

SE-5R5-D155VYH3D

IGiEProject S8 MitsZ4 Test Condition
ERNE (25°C) Uy
5.5V /
Rated Voltage (25°C) Uy
TiERECE
i -25~+70°C /
Category Temperature Range
iBETBE (at oV
FERETBE ( ) 25~ +70°C /
Storage temperature range (at 0V)
WERE (25°C) 1SF
Rated Capacitance (25°C) ' AV=4.4V-2.75V
SERITEE
BREANRE 0~+30% y
Permitting Capacitance Error
ESR
PaME ( )‘ AC@1kHz 10Q /
Internal Resistance
ERR (25°C) 0.15A FERETEREY, , SsIBEEL/2 U,
Nominal Current (25°C) ’ Charge to rated voltage Uy , 5sdischarge to 1/2 U,
RAHR (25°C) 0.176A FREMEREY, , 1sEEL/2 U,
Max Current (25°C) ' Charge to rated voltage Uy , 1sdischarge to 1/2 U,
72hiEHiR ( 25°C
irRERiRE ( ) 12uA ,

Leakage Current at 72h (25°C)
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5. {F4EEHR Performance Index

NINGBO KLS ELECTRONIC CO.,LTD

SE-5R5-D155VYH3D

i = mta/ &4
Item Specification/Condition
BF-25°CIRIR , 200ed , SMRERS , TRk , SEEWEREIL50%
=N 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
BF+70°CIMR , TIE16/ B, SMATIRG . TRR . BELENWEFRET+30%
SintEE 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%
. +70°CiEAN<5.0VE[E , 1000hf5 , | ~C/C| <30% , ESR<4{ZHIE(E.
02 ARSI +70°C plus <5.0V voltage, after 1000h, | aC/C | <30%, ESR<4 times the
High temperature load
specified value.
+70°C,96h , EiRT#&E2hE , JMRTHRIA , TiFiK , | ~C/C | <10%,
SinfriE ESR<2fE#4A1E ( 25°C)
Hig temperature storage +70°C, 96h, after 2h standing at room temperature, the appearance is not
damaged, no leakage, | 2C/C | <10%, ESR<2 times the initial value (25°C)
” -25°C,96h , iR T&#&E2hE , JMAEIRA , Tiwik , | ~C/C| <10%,
(EiBTFfiE ESR<2{5#)4a{E ( 25°C)
LOW temperature storage -25°C, 96h, after 2h standing at room temperature, the appearance is not
damaged, no leakage, | aC/C | <10%,ESR<2 times the initial value (25°C)
BrSiERST +40°C, 90--95%RH , 240h , | 2C/C | <30% , ESR<4{ZHE(HE.
o The steady state damp heat test +40°C, 90-95%RH, 240h, | ~C/C | £30%, ESR<4 times the specified value.
INEERE , HiRM@IAFEIEEIR50TIR, | 2C/C| <30%
o TEIRTH R 1 [ESR<4{S#R{E(25°C)
Cycle life Expectancy With rated voltage, 500,000 cycles of charging and discharging experiment
at room temperature. | 4C/C | £30%,ESR<4 times the initial value (25°C)
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6. ~mtriR MARK

KAMCAP

KAMCAP

7. FRIMZRTE Dimension (Unit:mm)

KAMCAP

SE-5R5-D155VYH3D

@ TtktRE Cathode sign

Rated capacitance and rated voltage

Lo Lo L
% % %
— @D+0.5 | 9 —
| B | |
ﬂ f T+0.05 ]
| P+0.5 | | [w+0.1
. 50,5 '3
PR ppaN ® wl=0.5 =
+ -+
= =
IEtR ki IEtR fatRs 1%
Sl Sl SlZi< SlZi< S1£EE = SIZ%EE
Rt 1R B » , T
Positive | Negative | Positive | Negative Lead
Size Lead Lead
lead lead lead lead thickness
(®dDxLxH ) | distance width
length length width width (M
(P) (wl)
(h1) (h2) (w) (w)
18.7x5.3x6.0 20 6 3.7 3.7 1 1 0.2
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8. FFmf%EE Packing :

ABEERT HEEBERT
Size of inner packing Size of outer packing
(LxWxH)mm (LxWxH)mm
265x190x90 400x281x236

236

i

RE%EF inner packing

4 REE Packing Schematic
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9. MgENiKF % Performance testin  method
9.1 {&iEtRE According to the standard
QC/T 741-2014 (FFiBKBER)
QC/T 741-2014 {Vehicle super capacitor)
DL/T 1652-2016 (MaEiTESFRBRBERZANE)

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

equipment)
9.2 MitAiE Test method
BE capacitance
9.2.1 B AE constant current discharge method
9.2.2 M=HMEE Measuring circuit

(A
— \ Ty Y
B I o
Constant 1 TEI N H R
current/constant Constant current Discharge device

voltage source

HifHiE d.c. ammeter

HifHER d.c. voltmeter

H##HHF % changeover switch

e z2 capacitor under test
B — E R R

Figure 1 — Circuit for constant current discharge method

CC

owm

9.3 MEXiE measuring method
o {Eif/EERHERBERIELEEBE (UR) -

Setting the direct current voltage of constant current/constant voltage power supply as rated
voltage (UR)
o IREFRIPHIENIEBRRFTHNBRENEERTRE.

Setting the constant current value of the constant current discharge device, according to Table

2 specified.
o BHXSINRIEREIR , EER/BEERAZHEBEREEFB30mIn,

Turn the switch S to the d.c. power supply, and unless otherwise specified in the individual
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standards, apply voltage and charge for 30 min after the constant current/ constant voltage

power supply has achieved the rated voltage.

o EFRBEIRE , BAXSTRINERIGBRE , LAIEEBRTRHITIE.
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 MERBRMAMIREENVIZIU2R98 @12 , ME2FS | RIET/ISFXITEBEEE :
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:

AUs: IR drop

HE (V)
Voltage

2] N (s)
‘<—>‘3D — A (s)

12 HL R 0 o H AR
Figure 2 — Voltage characteristic between capacitor terminals

I X (fy—¢
i ,(271)
=02

Horp

C BE capacitance (F) ;

I FYEBHEiE discharge current (A) ;

U, M=ZE#IREBE measurement starting voltage (V) ;

U, MSELRIEBE measurement end voltage (V) ;

t; IEBEBEXERIUAIRTE the time from discharge start to reach Ul (s) ;
t, FEBBEEAZ|UAIAYE the time from discharge start to reach U2 (s) .
FYEBER IR YRR E T BERYEBEV, FIU, S WK1,

Discharge current I and decrease in voltage of discharge voltage U1, U2, according to table 1
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=1 - ZMEBFEM Table 1 - Discharge conditions

SE. HE, HT An N
$3% Classification el SP, HP, HT, LR it
Coin type product)
JINZE, TPEinstant
R Application BeETFfiEEnergy storage BREIIIEE. TEinstantaneous
power, power

_CaxUp
FEEAYE Charging time | 30min 30min ! 3600
I(A) =51, 1=401,
ul FTHHERIS0%{E ( 0.8xUR ) 80% of the charging voltage ( 0.8xUR )
U2 FHEHBERS50%{E ( 0.5xUR ) 50% of the charging voltage ( 0.5xUR )

&iE Remarks :
CrHBRBRRAITREE , BAIAER (F)
Cr is the nominal capacity of the supercapacitor in Farads (F);

UxBIRERREE , AR (V) ;

Uk rated voltage in volts (V);

I AFEMEBMABT , BEOARE (A |

I is the charge and discharge test current in amps (A) ;

I ERE AR ETMEBRTR  BAIARE (A)

I1is a supercapacitor 1 times charge and discharge current in amps (A)

9.4 i®&Equipment:
A. ARBINEBHFMIXZES ARBIN super capacitor test system
B. Z&HEiRISERIE Linear DC stabilized voltage power supply
C. {EifthEa%EE Constant current discharging device
D. EB[EICRIX Voltage recording device
PIBE Internal resistance

MitAi%: 32N E AC impedance method

ME|EABEE Measuring circuit

FrMEBEE#HITMIE As shown in the measurement circuit for testing
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s @ EZ#: oscillator

@ & M @ @ TR EE a.c. ammeter
E T s

©)
& ZHiHESL a.c. voltmeter

C . .
* M7 capacitor under test

E3- LR iAmE

Figure 3-Circuit for a.c. resistance method
MEFix Measuring method
A RAIAFERaREED FUitE:
The internal resistance Ra of a capacitor shall be calculated by the following formula:

u
T

Ra:

B where
Ra 3ZRMIBH a.c. internal resistance (Q) ;
U ZREBEBE the effective value of a.c. voltage (Vrm.s) ;
| EREBIRBYE the effective value of a.c. current (Vrm.s) .
MSEBERSTE , RA1kHz.
The frequency of the measuring voltage shall be 1 kHz
TRERFAIMAEIOMA.
The a.c. current shall be from 1 mA to 10 mA

®&&Fequipment: PIFRMR{YInternal resistance tester
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10.43514@% Characteristic curve

(1) iFHBiflZ Leakage curve
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11. {EH;E=IG Precautions for use

11.1 EREFRAAERENTIAE :

Supercapacitors cannot be used in the following states
a) BHFIRBERYBRE temperature above the nominal temperature
HHEFREEEIFTEERN , S2SHBRRSE  ANBERakR , 88TE,
M EAFBIENN , FasdaiE.
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,
the internal resistance is increased and the life is shortened.

b) BEFEREAMBE voltage exceeding the rated voltage

HEFREEEIIFRRERN , SSHBRRSE  ANBERakR , 88TE,
MERFEIEM , FosdaiE. FRLAPERERRETRSERES.
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) WHEKIHRBEANME loading of reverse voltage or alternating voltage

11.2 FEBEIEBRBARAIZNE Influence of ambient temperature on supercapacitors

BRBIBHERSHZERRENTW , —RBERT , FHEERAL0C , BREFENEGME
B—¥ , FREARTESERRENRKRMETTER. BEERSHERREFERE  TJEIEMFES
BIs5E | iR,

BREFRPERAREANERHASSARRE , PEREE , EERNIEARRG (IIZRRFE. B
PHSF ) BURRGHA , SUREBIRSIBMBITRNGE. I , BEDERHIERETRRB AR,

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.
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11.3 5B AR IERRITRIEIRER.
Please use the positive and negative signs of the capacitor correctly
11.4 B8 REUTIREPERERBEES.

Please avoid using super capacitors in the following environments.

a) BiElMK, SKEGHFR. SRFERRE. RRESITIRBES XD RIFR.
Environment where direct splashing water, salt water and oil are present, or in a dew
condensation state, filled with gaseous oil or salt.

b) ZTAEBESMH (FHHE. L. S, R, R 2UCRESF) PHIR.

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

ammonia, bromine, methyl bromide, etc.).

) Wk EES R IR A FIRIIAE.

An environment where acidic and alkaline solvents are splashed.

d) PRXESIHBEHERIRIE.

Direct sunlight or dusty environment.
e) EZZERIRINIRPEIIFE.
An environment that is subject to excessive vibration and shock.
11.5 iR I IEREERER AT ( 1.emmBENRILIER , BIERIRA260°C , BIEABIESS ) .
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 GBI R{EERAEA RIS LR EERE SR TR ISR Z.
Please avoid circuit wiring between the lead terminals of the supercapacitor or the solder
joints of the connecting plates.
11.7 SHEEREZS TERE CEFELIMESRMAMERR , JESHENWEDE  BfFRaEL. B, &
KACEEILFEIRRTRRERZITTE.

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 REFTHYEBRS , FERFIRAS. EBARE , SFEBREREMSIHAYERE (BIYIREE ) |, FREL , EF
HEEEBEZMIERAIZITEE.

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 PLRBAXEFEFm (LY10FLL L= m ) TBRSTMRIGFER , SBHNETIGHBETRRD |, EH.
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IBAEERBRS THITREMIFED.
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 FEEBERIACHFRIEGD , AEBIR[NSH LNESE. ALRERREEMBEERR
wE.
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.
11.11 ¥R , ArE{THDkTFBEE.
Do not forcibly twist or tilt the capacitor after installation.
11.12 BREARREAERR , FEREEAYE EIE .
When the supercapacitors are used in series, there is a voltage balance problem between
the cells.
12. {#1FERSaving request
12.1 AAUFHFHEMEEXTFS%XSEESSHNEAMNEE. SEMNFIRP, MFFERE-30°C
~50°C. tHMREIVF60%RIFFIRH.

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 should be stored in an environment
with a temperature of -30 ° C ~ 50 ° C and a relative humidity of less than 60%
12.2 EBLATIRRRRFERB SR
Avoid preserving supercapacitors in the following environments
a) EEMK. BKRHIME. HRFEERS. RRESPRHES XS HHE.
Environment where direct splashing water, salt water and oil are present, or in a dew
condensation state, filled with gaseous oil or salt.
b) TRERESS (K=, THE. S, &. R RUCPESF) KR,
An environment filled with harmful gases (hydrogen sulfide, sulfurous acid, chlorine,
ammonia, bromine, methyl bromide, etc.).
c) ik LERIE R IR AR,
An environment where acidic and alkaline solvents are splashed.
d) BRXESIHBEHERIRIE.
Direct sunlight or dusty environment.
e) ERIERIRNR PTRIIFIR.

An environment that is subject to excessive vibration and shock.
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13. £FEFE About discarding
AEFEESR , BEESHMB ARBIFSISENSEN , SEFRETIEFYLIER.

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.
HEBRBABSRHENRE , iSEEE REDHSRERE IR ERIRPAEXEARTHNGT.

For other supercapacitor problems, please consult the manufacturer or refer to the relevant

technical data of the supercapacitor instructions.
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