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1. iEFEEEl SCOPE:

FERMBBXNTRAMERE , NXFEHTTHE, FERRATIANKE.
This product specification specifies the product's performance and test methods as a basis for

technical validation.

2. —i3451 General Specification:

2.1 =mRMHABE ( Product application range) :
+[EEMBIE: RAM, FE. SFICFRIN. BRetER. EEFX. HBEN. DXL
+ Backup power: RAM, detonator, car recorder, smart meter, vacuum switch, digital camera,
motor drive
+f#fE : HEE=R. UPS, EWHiRE. BIERE. FBE. KLR. SF. ERI. MxRE
Energy storage: intelligent three meters, UPS, security equipment, communication equipment,
flashlights, water meters, gas meters, taillights, small appliances.
*KEFRIME: BSEKIE. HaemMiztl. RSMNHE. TEiEH
High current operation: electrified railway, smart grid control, hybrid vehicle, wireless
transmission.
s RINEZHF: MAOREB. NEREH. [K. BHMSESF
High-power support: wind power, locomotive start, ignition, electric cars, etc.
2.2 trEMEEE ( Standard test conditions)
FHBEBIRENSREAREXRSE, iBE25°C, HWEENF60%.
The standard test conditions of this specification are standard atmospheric pressure,
temperature 25 ° C, relative humidity less than 60%.
2.3 ik ikiEITE( Test basis):
QC/T 741-2014 (EHERBER)

QC/T 741-2014 {Vehicle super capacitor)



Q/GDW 11845—2018 (Mgt SixFHBERBESRRAMTE)

Q/GDW 11845—2018 {Technical specifications for supercapacitors for electric energy

metering equipment)

DL/T 1652-2016 (MBgtitEiRFRABHRBARRAIE)

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

IEC62391-1-2006

3. FEaméstd Structure:

FrmRAERTRERIMNE. ABIERAENE, ERBIRA
ZHARERAF, HREBRERKS . BHMNSSBRERET
=i, SIHRE~RED.

This product uses a cylindrical capacitor shape. The inside
is a winding structure, the positive and negative electrode
sheets are separated by a diaphragm, and are immersed in

electrolyte components; the aluminum shell is sealed with

a rubber cover, and the lead-out pole is on the same side of FE AL

the product.



4. BEX45H General Specification

Iii B Project o it &E 4 Test Condition
FERE (25°C) U,

Rated Voltage (25°C) U 3.0v /

TERETEE

Category Temperature Range -40~+65°C /

FEinE e (at 0V)

Storage temperature range (at OV) -40~+65°C /

TWESE (25°0)

Rated Capacitance (25°C) 180F AV =24V-1.5V
BERHRE

Permitting Capacitance Error -10%~ +20% /

WBH (ESR) AC@1kHz 15m Q /

Internal Resistance DC 17m Q /

TWERR (25°C) FHEEMEBEY,, 5sEEBE1/2 Uo
Nominal Current (25°C) 33A Charge to rated voltage Uy, 5sdischarge to 1/2 Uy
RAH (25°C) FHEEMEBREY,, 1sEEBE1/2 Uo
Max Current (25°C) 66A Charge to rated voltage Uy, 1sdischarge to 1/2 Uy
7T2hijFEHEiR (25°C)

Leakage Current at 72h (25°C) 0.6mA /

[RE (8a3IM)

Weight m 3249 /

ﬁﬁgﬁgi (at UO) E 0.23Wh _ 1/2 % CVZ

Max. stored energy (at UO Eyax = 3500
HEERE (at Uy) [RELL g _2x cv?
Energy Density (at Uy) Gravimetric 6.94Wh/kg Max = 3600 x m
THEZE (at Up) FRELL b v

Power Density (at Uy) Gravimetric 4.08kW/kg Max ™ 4 % ESRpc X m
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5. i%145kR Performance Index

I B a5
ltem Specification/Condition
J—— BF-40°CIFR, 2008, IMRERS, TRR, SEEMEREBZL30%,
im |t He
Placed in an environment of -40°C for 2 hours, there is no damage to the appearance,
Low Temperature .
no leakage, and the capacity change rate does not exceed +30%,
01
D—_— BF+65°CIMR , 160, IMREHRMS, TRk, BEZNEREZL30%,
r=im|tRe
) Placed in a +65°C environment, 16 hours, no damage to the appearance, no leakage,
High temperature
and the capacity change rate does not exceed +30%,
SinfAATiTE +65°C HENNEERE, 1000h/F, | 2C/C | <30%, ESR<MBHIEE.
02
High temperature load +65°CApply rated voltage, after 1000h, | 2C/C | <30%, ESR<4 times the specified value
+65°C96h, BETFHE2hE, IMILIRF, TR, | 2C/C | <10%,
[SFted ESR<2{Z#4a{E (25°C)
Hig temperature  storage +65°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)
03
-40°C,96h, EETHE2NG, JNILIRE, TRk, | ~C/C | <10%,
(KRBT ESR<2fZ#44{E (25°C)
LOW temperature storage -40°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)
REERSH +40°C, 90--95%RH, 240h, EiBE2/\\F, | 2C/C | <30%, ESR<HMZHEH.
04 | The steady state damp heat | +40°C, 90-95%RH, 240h, 2 hours at room temperature, | 2C/C | <30%, ESR<4 times
test the specified value.
BET, ENERENEHNEREZEERFTIIBS507GR. FXFTHBZEHEESs. .
aC/C | =30%, ESR<A{ZHIHA(E(25°C)
BT R 1
05 ) At room temperature, cycle charge and discharge 500,000 times between rated voltage
Cycle life Expectancy
and half rated voltage. Shelf for 5s between each charge and discharge. | aC/C | <
30%,ESR<4 times the initial value (25°C)
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6. Famtril MARK

@OfaktRE Cathode sign

QFERERIERE

Rated capacitance and rated voltage

7. ERIMER~TE Dimension (Unit :mm)

0. 8°0; 5
HXt2 L2
L e
i
; T o ———————————————
o LY
Lo 3 ] an ST
@ AR +l +H
= a1
SIfAIEE (REB
FmERE FmkE ) SIHtEE SIEKE
Product diameter | Product Length Pin width Pin length
Pin distance
oD H p w L
(mm) (mm) (mm) (mm)
(mm)
25.4 54 10 1.6 27
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8. Fmfd% Packing:

AERERT HERERT
Size of inner packing Size of outer packing
(LxWxH)mm (LxWxH)mm
265 x 190 x90 400 x281 %336

)
\
/\

S

{ o
‘*f\\qv/

REEFE inner packing JMEEEFE outer packing

B REEB Packing Schematic
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9. HgEMlit/Ai% Performance testing method

9.1 {&iBtFHE According to the standard
QC/T 741-2014 (FHERBER)
QC/T 741-2014 {Vehicle super capacitor)
Q/GDW 11845—2018 (Mt BixEAERBIREAME)
Q/GDW 11845—2018 {Technical specifications for supercapacitors for electric energy metering

equipment)
DL/T 1652-2016 (MEEiTEiRZAERBEREANRE)
DL/T 1652-2016 {Technical specifications for supercapacitors for electric energy metering
equipment)
9.2 B2 capacity test
9.2.1 M=|HEE Measuring circuit
(A)
\ T
ENTREVE R L
Constant ! + QJ\ EV T35 GRS
= PR 2
current/constant | @) i

voltage source

i /-I Constant current Discharge device

—
v

A% HEfiHAE d.c. ammeter
() HiHEE d.c. voltmete

#HJF 5% changeover switch
- #5 B 2% capacitor under test

K1 — ERBCR Tk R

Figure 1 — Circuit for constant current discharge method

9.2.2 MERiE measuring method
o fEf/IEEFRNERBEZENTMERE (UR) -

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

Setting the constant current value of the constant current discharge device , according to Table
2 specified.
o BAXSINRBNEREBIR, EIER/EERLEHNEREREEFTEIOMIn,

7
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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 ERBLERE, BAXSHIRINGRMBIEE, UIEEBRHITIE.
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 MERAFRMIKBEMUIZIU20BIEI1FIL2, ME2FER, RETHISFAITEBIEE:
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:

A o i R —
| \\‘ AlL'y; IR drop

Voltage

- - (3] N 15)
e 1] (s)

12 HL s A s H R
Figure 2 — Voltage characteristic between capacitor terminals
I%(ty —11)
e ke
L"q = L"z

L

C BE capacitance (F);

| BYEBERE discharge current (A) ;

U, MEHMIREBE measurement starting voltage (V) ;
U, MIELIEEBE measurement end voltage (V) ;

\

t, FEBEBEXFIU AIRIE the time from discharge start to reach U1 (s) ;
t, FEBEBEXFIUB9AIE the time from discharge start to reach U2 (s) .
HEBER I R EB BB FE T BERYEB EV FIV. 2 R 1,

Discharge current | and decrease in voltage of discharge voltage U1, U2 , according to table 1
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#F1 - RYEBFEM Table 1 — Discharge conditions

SE. HE, HT n N
933 Classification ('R SP, HP, HT. LR =t
Coin type product)

JTh=E

RIF Application gEETFfHEnergy storage BREJINZE, L)=Finstantaneous
power, power
_ CyxU,

FERBEEI Charging time | 30min 30min L3600
I (A) 1 =51, 1 =401,
U1 ZHHBERB80%{E (0.8xUR) 80% of the charging voltage (0.8 x UR)
U2 FEEBEERIS0%(E (0.5xUR) 50% of the charging voltage (0.5 x UR)

;¥ Remarks:

CrABRBEARITIREE, BN (F)

Cr is the nominal capacity of the supercapacitor in Farads (F);

UxSRERBIE , BRI (V)
Ur rated voltage in volts (V) ;
I AT ETR, BRARE (A)

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

NABREEERETIBER, PAARE (A)

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

9.2.3ig&Equipmen:

A. ARBINEBHZEMKXZFES ARBIN super capacitor test system
B. &MERIBEBIR Linear DC stabilized voltage power supply
Cc. B ¥ E Constant current discharging device

D. HBEICHEIN Voltage recording device

9.3%Z#MIBAMIX AC internal resistance test

9.3.1;MEMEE Measuring circuit

MNE 3RS BIERHITMIEX As shown in the measurement circuit for testing
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(/_;:\\ll -

S ) g oscillator

GD r f/:;\ \a/ LM E a.c. ammeter

o RidE# a.c. voltmeter

il 8% capacitor under test
El3- ZiHREMG AR

Figure 3-Circuit for a.c. resistance method

9.3.2ME%Hi% Measuring method

HERMMBERAMEZ TRiTE:

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

B where

Ra 3ZiHMAPE a.c. internal resistance (Q)

U RiRBEBE the effective value of a.c. voltage (V r.m.s) ;

| ERBRBBE the effective value of a.c. current (V r.m.s) .

MEBERE, RMA1kHz,

The frequency of the measuring voltage shall be 1 kHz

FRBRERATMAZETIOMA.

The a.c. current shall be from 1T mA to 10 mA

9.3.3i&#& equipment:

A BRI (Y Internal resistance tester

10
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104351484 Characteristic curve

(1) FHifHZ Leakage curve (2);BE4FME temperature characteristics
T i i o o H BN W
(3) =B R 45T Z (4) 72/ BB B
High temperature durability characteristic curve 72-hour self-discharge curve
AR K AN 2t iy sk oy 5 W

A T AL

LA EBZiaaiasmsE . FRESFREEAR, MBERESHAKER.

**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. (EB;E==IR Precautions for use

1.1 BRESRAFTERATENTRS:
Supercapacitors cannot be used in the following states
a) BEIRMRIEERIRE temperature above the nominal temperature
SHEAREERBIUFRTEER, BeSHBRRSE, RANEARSRR, SETE,
mERREN, &g,

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) BIEFMEBEBE voltage exceeding the rated voltage
11
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SEEREEEIGREER, SESHBRIESE, ANEIRaRR, SETR,
mE RSN, FardeiE. FRLABEERBERIRSERS..

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) WHEKZHRBENME loading of reverse voltage or alternating voltage

11.2 FAEBEMNBRBERAMTM Influence of ambient temperature on supercapacitors

BEBRIBNEAEHEZERRENZW, —RERT . EFHERERA10°C, BRBIRHEHS
B—¥, FREARTESEHRENRERFIRTER. EORSEMEREERNE, TRIIEMRISES
RIS, R,

BREBIBNEHREANEBRAMISABRRE, REREE, EEWAMIEARRE (WXRREFE, B
FHE) RORRGIR, SUREBRSIENBITRIREE. Wi, EEDREAABRRTERBERMMIE.

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 BRBIBEMNIEGIRITRIERGER.

Please use the positive and negative signs of the capacitor correctly
11.4 BEEBBENLTHRIZPERERBERR.
Please avoid using super capacitors in the following environments.
a) BHEMAK. RAKKRBPHFE. HEFEERS, RAEESERBOAD XS BOFIR.
Environment where direct splashing water, salt water and oil are present, or in a dew

condensation state, filled with gaseous oil or salt.

b) ZRERESH (HWHS. IFK. |. B, B. RUCREF) KR,

An environment filled with harmful gases (hydrogen sulfide, sulfurous acid, chlorine,
ammonia, bromine, methyl bromide, etc.).

c) M LESTERIRIEAFRIFIR.

12
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An environment where acidic and alkaline solvents are splashed.

d) PEXESHBEHERIFRIR.

Direct sunlight or dusty environment.

e) ERTERNRMNRAPTAIFIR.

An environment that is subject to excessive vibration and shock.

11.5 ERETEPEHBERIRIR (1.6mmBENRIZLIER , BIENRB260°C, BEARIEESs) .
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 BEESRTERERENRE, EHENXKISTRIVERAIPGIFEE.

Try not to wire under the super capacitor, if there is wiring, please take appropriate protectie
measures.

11.7 SRERESTERECEESFEHEERMGERR , RSHEDENE, BERSEE. B, i
RACEEIWEEINR TR EMZITHE.

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 REFMEBE, KB, WBFRE, 2FEHRSBERSHOEREEMIRE) , FREL, &%
HEeEEIEEEZLIEERRITTEE.

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 PRBAFEFR (D10FLLE~R) ZBRSTNRIEFIERE, 2BEHERIZNBRRRD, BIE,
BAEERBRTSTHTRENIRFE.

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 AEBHERMACHBRNEGD, RAEBIR0SH EHITHE. FALRERESEEMBERR
mE.
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 BER, AE{THIIHIFHBEHR.
Do not forcibly twist or tilt the capacitor after installation.

11.12 BRBR[IFREXEAR, FERSENBEIEDE,

13
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When the supercapacitors are used in series, there is a voltage balance problem between
the cells.
12. {FFERSaving request
12.1 FAERFHEHMNEEXFS%XEFESSHNIGFAEE. SENKIRER. BKIREERE
-30°C ~50°C. #HXEENF60%RIFIRR.

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 BRIATHEPREFEREEH
Avoid preserving supercapacitors in the following environments
a) Hi&EMK, skRHNOAE. REFERRS,. RRESERMST LRI RIFIE.
Environment where direct splashing water, salt water and oil are present, or in a dew
condensation state, filled with gaseous oil or salt.
b) ZREBESE (RS, IR, &, &, 8. RUCPESF) BPHIE.

An environment filled with harmful gases (hydrogen sulfide, sulfurous acid, chlorine,
ammonia, bromine, methyl bromide, etc.).

o) W LBRMERREENRIRIR.
An environment where acidic and alkaline solvents are splashed.

d) FEXESNEHRIMRIE.

Direct sunlight or dusty environment.

e) EBRIERIRNRALAIFE.

An environment that is subject to excessive vibration and shock.

13. %£FEZE About discarding
AEMEEFT, ERESHMAL2HBEGFIEENRL, BEFRIELIVEFDLERS.

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.

HEBRBARFENRE, BREF REOXSRERBEIREARBIOEXEREZTHNGT.

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

technical data of the supercapacitor instructions.

14
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