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Company Profile

*iiﬁm RERERERR. BESHEERNERREIEFMEL., FEMHEN —FHERNETNESSHEAR

A, €13 F20044, #E “BERYL” . “G” . “EDLCON” =k, HHE100ZTZLHEREF,

’A\'Eliﬁ;ﬁTISOQOOL [SO14001, IATF16949A R AR EEERINIE, HET “TREAFURERRILRE
BARFRABL” . “TTHRERBUFEARDBL” o HHERAE. BE. XERARSERAN, AS5EXERMAKRHAZIRA
FHEE.

FERAFRF “@EIE, RS, TEOH, EHAE” HREF, BMSET “BFiEM, ERE Y, WK
SR, TARE" WHRTH, M “EREPNIGE, EEIHAEY, EEAFRNEEE" WRSKIE, HRFPREME
B~ MRS o

Beryl company is a key high-tech enterprise of the national Torch Plan integrating the R&D, manufacturing and sales of

aluminum electrolytic capacitors, polymer capacitors and super capacitors. It was built in 2004, owns three renowned brands of
“BERYL” , “@@” and “EDLCON” ,and has more than 100 core technology patents.

Beryl are certified to 1SO 9001, 1SO14001, IATF16949 and Intellectual Property Management System (IPMS). It has
organized “Guangdong high performance capacitor Engineering Technology Research Center” and “Guangdong provincial
enterprise technology center” . Beryl widely cooperates and communicates with experts at home and abroad in technology, by
the way of building its foreign technical teams from Japan, German and American, and promoting the establishment of
university—industry cooperation.

Beryl has been adhering to the quality policy of “Get confidence with quality, Get victory with service, Get leading with
technology, Get exceeding on expectancy” , the environment policy of “Comply with regulations, Refuse to poisons, Prevent
pollution, Save resources” , and the service commitment of “To stand on the position of the customer perspective, To
manufacture in professional insight, To deal under win-win relationship” , to provide high quality products and services for
customers.
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enLcon®
EDLC iBRHEER

Electric Double Layer Capacitor Introduction

151 5i® Features and Advantages

o XM, FIH=

o U3 (500,0000% E R FE 5 R, 104 {E A 5 )

e EHEERTHEERIER

o EHIZLEMER., MEE. BIKESR, BEAKE. BKEGHEL,
e RUEEMNAGMAFTR

® Low ESR, high power

WES EEE B2y

Electric Double_Layer Capacitor

RoHS

compliant

® Maintenance-free (500,000 cycles of charge and discharge, ten years of service life)

e Customized dimensions of products are available.

® Provide customized special specifications, such as high temperature, high voltage,

ultra—low ESR, ultra—low self discharge and longer life.

® Offerintegral system solution.

RiF2E8! Application Types

o hIhEsGREFEBIE Small power and short time backup supply

e [RiEFEMHE Fastcharging and discharging

o R KN E X Short—term peak power assistant

¢ {£iR/E 31 Low temperature starting

o TfiffE R EEEMUL Industrial energy storage and energy recovery
® XytfiEEE Wind and Solar energy storage

Bl Application Areas

e Tl Industry

e T T M Consumerelectronics
e [E57 Medical treatment

* Fi@EIEH Traffic

e £ Military
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Product Outline

BCS 5% %I BCS Standar Series

¢ E A E Normal capacitance performance . f:é'c%:“:wl
e T{E;RE Operating temperature: -40C ~ +70C ' soLCoy
e %z A JE Rated voltage: 2.7V ;:,l_::;’
e R~f Size: ©8 ~ ®35 il v

“BCS
o EIR R # Life cycles: >500,000

BCC SA=%7%I BCC High Capacitance Series

=1 . . ELLCr,
* 5 & & High capacitance i

e T{E/BE Operating temperature: -40TC ~ +70TC "}\','c'f{'}'"

2] k
e MEBE Ratedvoltage: 2.7V ; euLCoy
e R Size: ©8 ~ ®60

o fEIF X Life cycles: >500,000

BCE {§AIBHZ %! BCE Low ESR Series

¢ KA PE Low ESR

e T {£;BE Operating temperature: -40C ~ +70C
e fIEEHE Rated voltage: 2.7V

e R 3 Size: ®8 ~ ®12.5

o fEIR XL Life cycles: >500,000

BCV il EZ%I BCV High Voltage Series

e S H[E High voltage

e T {EiRE Operating temperature: -40C~ +65C
o #1E B [E Rated voltage: 3.0V

e R~} Size: ®8 ~ ©35

o fEIN X E] Life cycles: >500,000
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Product Outline

BCT Mi=iRE%5 BCT High Temperature Series

* 5B & High temperature

e T {Ei&FE Operating temperature: —-40C~+85TC
* FiE 2 [ Rated voltage: 2.7V

e R5f Size: ®8~®18

o EER K # Lifecycles: >500,000

BMW #BIHEHZFES BMW Small Module Series
7.5V 1F E':'B'Kﬁvnm

o {fR & Low leakage current 7 e \
.

e T {£;BE Operating temperature: -40C ~ +70C eocom EI}:KA‘\:'?NJ

oFEHE Rated voltage: 5.5V , 6.0V, 7.5V

e R~ Size: 8 ~ ©18 S B = R2HR/3H
2 or 3 capacitors of lead type in series

BMT fi{=iB &% BMT High Temperature Module Series

e 5B High temperature

e T {Ei& & Operating temperature: —-40C ~ +85C
e #1%E B [E Rated voltage: 2.7V

e Rt Size: ©®8~ ®18

o [EIR K ¥ Lifecycles: >500,000

BMB E#l1EHZ%] BMB Customized Module Series

oftpE, RIEFFEFEFEAER

Customized performance and size to satisty different use
oRRMEEREERARIT

Design for energy management system
ek B HUREHEA TR

Cell was sorted and matched to improve reliability of module
e T {£;8 & Operating temperature: -40°C ~ +70C
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Part Number System

Ak /RIS A SREE Cell and Small Module P/N

[i[2[3] [4]5]6]
BCS 2R7 M 506 YS 18

I | T 1 1 1

—20~+50 Sstas
-20 ~ +20 Lead type bulk
0~+30 ) TR

2-solder pin
-10 ~+30 5 Snap-in
-20 ~ +100 . Mt R
4-solder pin
Snap-in
LA SR
2-soldersheet
Snap-in

R PR S|
Two ends with
screw

MRS H
Two ends without
screw

SRS H

Lead at two end

SEteiE S| H

Lead in middle

S5 H

Lead at one side

EFIEAEASHB Customized Module P/N

[1T2]3] [4]5]6]7]  [8] |9 [10]11]12
BMB 0480 M 1650 ZA

s e T

—20~+50 PCBIIEIS X s i
-20~+20 from PCB Without case Without balance

D30 ' 243 AGEE WAt
-10~+30 . Wire lead PET heat shrink tube Passive balance

—20~+100 HE S e Ehiot
. Plastic shell with )
Connegction box expoxy filling Active balance

ERERGIH R INT

Connection sheet Paint iron case

L&A H I

Terminal lead Stainless steel case

BAEEIE

Aluminum case
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Electric Double Layer Capacitor

FmRJE T

Product Dimentions

* 54 #& Radial type

sleeve
7

@D =x1.0max

(ONegative polarity

15min  4min

e £ 4% Snap-in type

sleeve
/!

o H£t TZ Type

®oD 22
P 10
H 7.0

@D+1.5max

e FLK TL Type
oD 22
P 10
H 7.0

e Mt TK Type

oD
P
H

gD=+1.5max

()Negative polarity
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Electric Double Layer Capacitor

o 5 5V-28 /2 cells in series connection

* MA Type D=%1.0max D=%1.0max

= @d£0.05 iy ) :
AN 24005
( = - I——-

. _ 1 _al ||
| +I[
o & o
| N’ |>m47

(-)Negative polarity

15min 4min  ()Negative polarity ~ 15min 4mi

D=1.0max

T\

i @d=+0.05 (o))
o

‘ o

15min 4min  ()Negative polarity

® 7.5V-38 /3 cells in series connection

®d+0.05

(Negative polarity

4min

dd=*0.05

(Negative polarity

4min
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ENLCON®
BCS imiEBI &5

BCS Standard Series

%5 Features

o [REMABZE., RIFEHR Low self-discharge and low leakage current
o MEAEET. S RIE M Consistent performance with high reliability
o KFEAp. 4P Long life and free of maintenance

BiF Application

o FEE{LF Smart meters
e FSZhEE IR Start power
e [5& MR Back-up power

P Eitg Specifications

W S S ar

Electric Double Layer Capacitor

ILCRy, |
e BCS o
2.7V 10gp \

guLCqy,

gULCQy BCS
BCs J

2.7V 60r

= —..,,53

HEBIE
Rated voltage

2.7V

RERE

Surge voltage 2

.85V

BEHE
Nominal cap. range

1.0F ~ 500F

BER
Capacitance tolerance

—20% ~ +50%; —20% ~ +20%; -10% ~ +30%

TERE

Operating temperature

-40C ~ +70C

EIRES (=500,000 cycles)

TE25CT, WATETE B i {8 B8 2% 88 7E 400 E FB [ 0 3 0 € FB [ 18] 15 4 75 7 FB.(=>500,000K)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,

==

HFE T Capacitance change < ¥IB1EMSZ0%;

Cycle life characteristics

30% of initial value

< YA ER2ME;

A PEEE{L Internal resistance

=
< 2times of initial value

5h3FE4L Appearance TR ;

No apparent change

B FE Temperature: +70C
B JE Voltage: FiZEFH £ Rated voltage

EERANES ik B4 Duration of testing: 2,000(+48)hrs

High temperature load time | &% = #IREM30%;

30% of initial value

ZF®I L Capacitance change
< ¥RERN2ME;

<
< 2times of initial value

MPBAZE{L Internal resistance
5hIMEEYY, Appearance TR ;

No apparent change

SR Temperature: T+2C (-40C<T<+70C)
3% B 4< Duration of storage: 12hrs

3B R 7 fa 3 Non-loaded

Temperature characteristics | &% Capacitance change < ¥IBERIZ0%;

30% of initial value

M BAZE4L Internal resistance < WA ER2E;

=
< 2times of initial value

SpIEELY, Appearance FRART;

No apparent change

B JE Voltage: ¥l JE Rated voltage
1A %1% B Relative humidity: 90%~95%
ik Bf 4€ Duration of testing: 240hrs
8 Temperature: 40+2T

Humidity characteristic AHBT{ Capacitance change = MITA{ERIB0%;

30% of initial value

< M ERI2HE;

HBEZE{L Internal resistance

=
< 2times of initial value

ShIMAE{L Appearance TR ;

No apparent change

#x08 Amplitude: 1.5mm
$7# Frequency: 10~55Hz
77 6 Direction: X,Y,Z(2hrs)

Lt iX Bt H€Duration of testing: 6hrs

Vibration resistance

AHEBT{k Capacitance change

< ¥I3A{ERIZ0%;

30% of initial value

MPFEZE/L Internal resistance < FIsR{ER2EE;

<
< 2times of initial value

ShM IS4 Appearance EX R

No apparent change

O
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HBIF 2 Standard Products

e &4t& Radial type

R B A% E R
BE Size Max. ESR
Rated | Rated
Voltage| Cap.

V) )

7= b 4R

Part number ESRoc

IECi%
(mQ)

®DxL
(mm)

ESRac
(1kHz/m Q)

BCS2R7X105YS0812 8x12

BCS2R7S205YS0816 8x 16

BCS2R7S8335YS0820 8 x 20

BCS2R7S505YS0825 8 x 25

BCS2R75505YS1016 10x 16

BCS2R75505Y81020 10x20

BCS2R7M705YS1025 10x 25

BCS2R7M106YS1030 10x 30

BCS2R7M106YS1B20 12.5x 20
2.7

BCS2R7M126YS1B25 12.5x 25

BCS2R7M156YS1B30 12.5x 30

BCS2R7M206YS1B35 12.5x 35

BCS2R7M256YS1625 16 x 25

BCS2R7M306YS1630 16 x 30

BCS2R7M406YS1835 18 x 35

BCS2R7M506YS1840 18 x 40

BCS2R7M606YS1840 18 x 40

BCS2R7M107YS1860 18 x 60

e %A Snap-intype

WME | R BA%HEMAHR
é,’; f—;g Max. ESR
Rated | Rated
Voltage| Cap.
(V) (F)

L
Part number

BCS2R7V107TZ2245
BCS2R7V127TZ2250
BCS2R7V157TZ2550
BCS2R7V227TZ3050 2.7
BCS2R7V257TZ3055
BCS2R7V367TZ3560
BCS2R7V407TZ3566

W S S ar

Electric Double Layer Capacitor

BX BX PN
TAERRR I {8 A 37T HiR
Maximum Maximum | Maximum

Continuous Peak Leakage
Current(A) Current Current
(AT=15C) (A) (72hrs/mA)

DEEE | BAEE
Power | Maximum
Density Energy
(Wikg) (W.h)

HETE
Energy
Density
(Wh/kg)

B®X wmA
EEBR | RER
Maximum | Maximum
Peak Leakage
Current Current
(72hrs/mA)

=P
TERH
Maximum
Continuous
Current(A)
(AT=157C) (A)

DERERE
Power
Density
(W/kg)

BRETE
Energy
Density
(Wh/kg)

RAHEE
Maximum
Energy
(W.h)
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EDLCON® o0 .
'/ . N2, ) S . Electric Double Layer Capacitor
BCC BEERR

BCC High Capacitance Series

%5 Features

* 5 & & High capacitance
o REMHEZE Low self-discharge
e K#EA Longlife

BiF Application
e HZIBLE Electronic toy

o S&BIRE Back-up power
e N3 B L Bus

P Eitg Specifications

HEBE

Rated voltage S
RERE

Surge voltage RV

Nominal cap. range 1.0F ~ 3000F

RER —20% ~ +50%; —-20% ~ +20%; —10% ~ +30%
Capacitance tolerance

TERE -40C ~ +70C

Operating temperature

E25C T, BAIEE H i {E B 2 25 75 5 BB JE A0 32 5 &2 B [ 18] & 3F 78 A5 FE.(=>500,0003%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
TR E (=500,000 cycles)
Cycle life characteristics ZE T Capacitance change | < ##A{EHB30%; < 30% of initial value
M BEZE{L Internal resistance < ¥ ER2ME; =< 2timesofinitial value
5 FE{L Appearance TR No apparent change
B FE Temperature: +70C
B JE Voltage: FiZEFH £ Rated voltage
EERANES ik B4 Duration of testing: 2,000(+48)hrs
High temperature load time | &&Z{L Capacitance change = #MBEMSB0%; =< 30% ofinitial value
R BAZE{L Internal resistance < #MBER2E; < 2timesofinitial value
ShINEELY, Appearance TR No apparent change
SR Temperature: T+2C (-40C<T<+70C)
3% B 4< Duration of storage: 12hrs
3B R F f1#k Non-loaded
Temperature characteristics | &% Capacitance change < #MEER30%; = 30% ofinitial value
M BAZELL Internal resistance < ¥ ER24E; < 2times ofinitial value
SpIMEELY, Appearance TR T ; No apparent change
M JE Voltage: %% FEJE Rated voltage
1H X3 Relative humidity: 90%~95%
ik Bf 4€ Duration of testing: 240hrs
BRI 8 Temperature: 40+2T
Humidity characteristic 7B 71k Capacitance change = ¥HEM30%; = 30% ofinitial value
HBEZE{L Internal resistance < IR ER2fE; < 2timesofinitial value
SpIMIE{ Appearance TR ; No apparent change
#=1E Amplitude: 1.5mm
% Frequency: 10~55Hz
B T:TFE] Direction: X,Y,Z(2hrs)
Vibratiorerﬂrl_:eEstance #llix Bf < Duration of testing: 6hrs
F[B|TL Capacitance change < ¥II41ERI30%; < 30% ofinitial value
R PEEELL Internal resistance < WIRER2ME; < 2times ofinitial value
SpIREE{Y. Appearance FTHEZL; No apparent change

©
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Electric Double Layer Capacitor

BBIFE 2 Standard Products

e &4t8& Radial type

i : R B B B
= e B LSt Lo THER | EER | REK | DEEE | BALE | HEDE
Vil k] Rated Ratfd : Maximum Maximum | Maximum | Power | Maximum | Energy

parinumbor Ve e’ oL | came | o | Somons | Pauk | Laskase | cunly | e puly
V) | ) | (mm) (KHZmQ) oy | (AT=15T) | (A)  [(72hrsimA)
BCC2R7S205YS0812 0 | B8x12 182 | 0.010 0.0020
BCC2R7S305YS0816 0 8x16 263 | 0012 0.0030
BCC2R7S405YS0820 . 8x 20 3.38 0.015 0.0041
BCC2R7M705Y50825 0 Bx25 486 | 0.020 0.0071
BCC2R7M705Y51020 0 10x20 520 | 0.020 0.0071
BCC2R7M106YS1025 10x 25 741 | 0.030 0.0100
BCC2R7M156YS1B20 12.5% 20 10.06 | 0.040 0.0152
BCC2R7M186YS1B25 12.5% 25 11.68 | 0.050 0.0182
BCC2R7M206YS1B30 12.5 % 30 1347 | 0.055 0.0203
BCC2R7M256YS1B35 12.5% 35 15.88 | 0.060 0.0253
BCC2R7MA06YS1B46 12.5x 46 24.55 | 0.080 0.0405
BCC2R7M306YS1625 16 x 25 19.06 0.072 0.0304
BCC2R7M356Y51630 16 % 30 2305 | 0.080 0.0354
BCC2R7MB06YS1835 18x 35 3092 | 0.110 0.0608
BCC2R7M706YS1840 18 % 40 3670 | 0.125 0.0709

BCC2R7M127YS1860 18 x 60 48.50 0.280 0.1215

e £ & Snap-intype

o i o 8K B X B X
= e A e THER | GEER | RER | DEEE
FRER Rated Ratfd : Maximum Maximum | Maximum Power Maximum Energy

mAHE | HETE

ESRbc Continuous Peak Leakage | Density Energy Density
Vo(l:/a)ge C(ia:? @DxL 15_?7‘“39 IECi% Current(A) Current Current (W/kg) (W.h) (Wh/kg)
(mm) |(kH2ZmQ) ey | (AT=15T) (A)  [(72hrs/mA)

Part number

BCC2R7V127TZ22245 : 0.1215
BCC2R7V147TZ2250 : 0.1418
BCC2R7V187TZ2550 . 0.1823
BCC2R7V207TZ2555 . a 0.2025
BCC2R7V257TZ3050 . : 0.2531
BCC2R7V307TZ3055 . . ; 0.3038
BCC2R7V367TZ3550 : . 0.3645
BCC2R7V407TZ3555 5 - 0.4050
BCC2R7V477TZ3560 3 . 0.4759
BCC2R7V507TZ3566 5 o 0.5063
BCC2R7V607TZ3570 : . 0.6075
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Electric Double Layer Capacitor

R~TEl7%x Dimentions (mm)

o Wi 5| B! Cylindrical type

o 124F CS Type

M12x1.75 — $60.8Max

o 34 CC Type

0
®14-0.1

BBIFE S Standard Products

g | 1e _ O ; BA PN RA
L s & Sl TR | BEER | R | DEEE  BAGE  REDE
=R Rated | Rated ) Maximum | Maximum | Maximum | Power | Maximum | Energy
Part number Voltage Cap ODxL ESR ESRbc Continuous Peak Leakage | Density Energy Density
y (F) X o /ACQ IEC3% Current(A) | Current | Current | (W/kg) (W.h) | (Wh/kg)
&) (mm) |(kHz/mQ) o) | (AT-15%T) (A)  |(72hrs/mA)

BCC2R7V657CS6051 60x 51 597.75

BCC2R7V128CS6074 60x74 975.90

BCC2R7V158CS6085 . 60 x 85 1208.96

BCC2R7V208CS601X 60 x 102 1588.24

BCC2R7V308CS601W 60 x 138 2275.28
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EDLCDN ; A EREE‘ EE'§%§
/ " \ /i X R\ AN . 4 ectric Double Layer Capacitor

BCE Low ESR Series

455 Features

e #B{% A FA Extremely low ESR
o [XiFHE. BAIE Low leakage current and high reliability
o KFEf. B4 Long life and free of maintanence

BiF Application

* SixItE High-tech toy
e ShE IR Startpower
o [5#& MR Back-up power

P Eitg Specifications

HEBE
Rated voltage 2.7V

RIFEE
Surge voltage 2.85V
Nominal cap. range 1.0F -~ 10F

RER —20% ~ +50%; —20% ~ +20%; —10% ~ +30%
Capacitance tolerance

= -40C ~ +70TC

Operating temperature

fE25C T, LAIETE {5 B 2 25 75 S A BB JE A0 32 5 &2 B [ 18] & 3F 78 75 FE.(=>500,0003%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
TR E (=500,000 cycles)
Cycle life characteristics ZE T Capacitance change | < #I#H{EH30%; < 30% of initial value
M BEZE{L Internal resistance < #MHER2E; =< 2timesofinitial value
AhIES{k Appearance FTRREWL; No apparent change
B FE Temperature: +70C
B JE Voltage: #iZEFH /£ Rated voltage
EEANES ik BF 4K Duration of testing: 2,000(+48)hrs
High temperature load time | &&Z{L Capacitance change = #MHEM30%; =< 30% ofinitial value
HBAZE{L Internal resistance < ¥MBER2E; < 2timesofinitial value
SpINEE4Y, Appearance TR No apparent change
SR Temperature: T+2C (-40C<T<+70TC)
3% B 4< Duration of storage: 12hrs
3B R F 5%k Non-loaded
Temperature characteristics | &% Capacitance change < #MEER30%; = 30% ofinitial value
M BAZE{ Internal resistance < #IHEER24E; < 2times ofinitial value
SpIMEELY, Appearance TR T ; No apparent change
B JE Voltage: #iZEEJE Rated voltage
B3I E Relative humidity: 90%~95%
ik Bf 4€ Duration of testing: 240hrs
R 8 Temperature: 40+2T
Humidity characteristic 7Bk Capacitance change =< #AEM30%; <= 30% ofinitial value
HPBEZE{L Internal resistance < IR ER2fE; < 2timesofinitial value
SpIMEE{L. Appearance TR ; No apparent change
#=1E Amplitude: 1.5mm
$5i % Frequency: 10~55Hz
B ﬁ[‘ﬁl Direction: X,Y,Z(2hrs)
Vib,atioﬁﬂiﬁstance ik Bf K Duration of testing: 6hrs
#EZ{ Capacitance change < #IAERB0%; < 30% ofinitial value
M PEZELL Internal resistance < ¥R ER2ME; < 2times ofinitial value
SpIMZE{Y Appearance FTRHEZL; No apparent change
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BHBIF= 5 Standard Products

e 54# Radial type

FEmYRTL
Part number

BCE2R7X105YS0812
BCE2R7S205YS0816
BCE2R75335YS0820
BCE2R7S505YS0825
BCE2R75505Y51020
BCE2R7M705YS1025
BCE2R7M106YS1030

BCE2R7M106YS1B20

=X
T1EEHR
Maximum
Continuous
Current(A)
(AT=15T)

R~+

Size

& AEERE

EE bR R
e Max. ESR

M E BE
Rated | Rated
Voltage| Cap.

(V) (F)

ESRbc
IECi%:
(mQ)

ODxL
(mm)

ESRac
(1kHz/mQ)

8x12
8x16
8x20
8 x 25
10x 20
10x 25
10x 30

12.5x 20

ETiR%E
Military uses
IEEIRISTE
New energy vehicles

HIBRZE
Rail transit

L

Motion control

E#TH

Electric tool

Electric toy

PN B
IEEBR | RER
Maximum | Maximum

CELS Leakage

Current Current
(A) (72hrs/mA)

KInEEH
High power output

Inte

S

ABRBE. KAk

Solar and wind energy

W S S er

Electric Double Layer Capacitor

RAHE | HETE
Maximum | Energy
Energy Density
(W.h) (Wh/kg)

hEZE
Power
Density
(W/kg)

5891

5945
6902
6312
5302
7477
7406

6762

Hag=
lligent meter

%

HaEEm

mart grid
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/ ¥ VA X DA o Electric Double Layer Capacitor

BCV High Voltage Series

%5 Features

e St JE High voltage
e {KiRE Low Leackage current
® K Fay Long life

BiF Application
e FBEE R Smart meter

¢ ) T A Electric tool
o HEETT A Intelligent toy

P Eitg Specifications

HEBIE
Rated voltage AL

RIARE
Surge voltage BB
Nominal cap. range 1.0F ~ 400F

RER —20% ~ +50%; —-20% ~ +20%; —10% ~ +30%
Capacitance tolerance

TERE -40C ~ +65T

Operating temperature
E25C T, BAIEE H i {E B 2 25 75 5 BB JE A0 32 5 &2 B [ 18] & 3F 78 A5 FE.(=>500,0003%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
TR E (=500,000 cycles)
Cycle life characteristics ZE T Capacitance change | < ##A{EHB30%; < 30% of initial value
M BEZE{L Internal resistance < ¥ ER2ME; =< 2timesofinitial value
5pIES{k Appearance FTARIWL; No apparent change
B E Temperature: +65C
B JE Voltage: EiEHIJE Rated voltage
EEANES M3z BF4< Duration of testing: 1,000(+48)hrs
High temperature load time | &&Z{L Capacitance change = #MBEMSB0%; =< 30% ofinitial value
WBAZE{L Internal resistance < ¥ITAERI3E; < 3times ofinitial value
ShIMAE{Y, Appearance TR No apparent change
SR Temperature: T+2C (-40C<T<+70C)
3% B 4< Duration of storage: 12hrs
3B R F f1#k Non-loaded
Temperature characteristics | &% Capacitance change < ¥EER30%; = 30% ofinitial value
M BAZELL Internal resistance < ¥ ER24E; < 2times ofinitial value
SpIMEELY, Appearance TR T ; No apparent change
M JE Voltage: %% FEJE Rated voltage
1A %1% B Relative humidity: 90%~95%
ik Bf 4€ Duration of testing: 240hrs
BRI 8 Temperature: 40+2T
Humidity characteristic 7B 71k Capacitance change = ¥HEM30%; = 30% ofinitial value
HBEZE{L Internal resistance < IR ER2fE; < 2timesofinitial value
SpIMIE{ Appearance TR ; No apparent change
#=1E Amplitude: 1.5mm
% Frequency: 10~55Hz
B 73“['5] Direction: X,Y,Z(2hrs)
Vib,atioﬁﬁgstance #llix Bf < Duration of testing: 6hrs
F[B|TL Capacitance change < ¥EERIZ30%; < 30% ofinitial value
MPFEZE/L Internal resistance < #I{EK2EE; < 2times ofinitial value
SpIREE{Y. Appearance FTHEZL; No apparent change
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Electric Double Layer Capacitor

BBIFE 2 Standard Products

e S4& Radial type

_ i o 8% B A
T8 S b o THER | GEER | RER | DEEE | BARE RERE

Vil k] Rate‘d Rated Maximum Maximum | Maximum | Power | Maximum | Energy

Voltage| Cap oD xL ESRAc ESRoc Continuous Peak Leakage | Density Energy Density

(V) (F). (mm) (1kHz/m Q) IECE Current(oA) Current Current (W/kg) (W.h) (Wh/kg)
(mQ) (AT=15C) (A) (72hrs/mA)

Part number

BCV3R0S105YS0812 . 8x12 0.0013
BCV3R0S205YS0816 ; 8x16 0.0025
BCV3R0S335YS0820 : 8x20 0.0041
BCV3R0S505YS0825 - 8 x 25 0.00863
BCV3R0S505YS1020 : 10 x 20 0.0063
BCV3ROM705YS1025 : 10x 25 0.0088
BCV3ROM106YS1025 10x25 0.0125
BCV3ROM106YS1030 . 10 x 30 0.0125
BCV3ROM106YS1B20 12.5x 20 0.0125
BCV3ROM126YS1B25 12.5x 25 0.0150
BCV3ROM156YS1B30 12.5x 30 0.0188
BCV3ROM256YS1625 16 x 25 0.0313
BCV3ROM306YS1630 16 x 30 0.0375
BCV3ROM506YS1840 18 x 40 0.0625
BCV3ROM107YS1860 18 x 60 0.1250

* £ % Snap-intype
pree =2 g =4 . =N =N =PN
s | G B o ThER | gERR | RER | DERE | BARE | EEEE
Vel -E ho) Rated Ratfd : Maximum Maximum | Maximum Power | Maximum | Energy
Part number Voltage| Cap ODxL ESR ESRbc Continuous Peak Leakage | Density Energy Density
v (F). " 1kH /ACQ IECi% Current(A) Current | Current (W/kg) (W.h) (Wh/kg)
V) (mm) J(kHZ/mQ) ey | (AT=15T) (A)  |(72hrs/mA)
BCV3R0OV107TZ2245 . 70.75 0.1250
BCV3R0V127TZ2250 . 79.65 0.1500
BCV3R0OV157TZ2550 . . 91.09 0.1875
BCV3R0V227TZ3050 g . . 115.87 0.2750
BCV3R0V257TZ3055 : 8 128.21 0.3125
BCV3R0V367TZ3560 . . 183.42 0.4500

BCV3R0V407TZ3566 : . 207.61 0.5000
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BCT High Temperature Series

1% 55 Features

e 5iiti& High Temperature
e {£FE#1 Low impedance
® K #E 4y Long life

BiF Application

o HBE{L R Intelligent instrument
¢ [E| [ Z T National defence industry
i ZE B F Automotive electronics

P Eitg Specifications

HEBIE
Rated voltage 2.7V

RIARE
Surge voltage 2.85V

BFEBHE
Nominal cap. range 1.0F ~ 100F

RER —20% ~ +50%; —-20% ~ +20%; —10% ~ +30%
Capacitance tolerance

TIERE

Operating temperature -40T ~ +85T
E25C T, BAIEE H i {E B 2 25 75 5 BB JE A0 32 5 &2 B [ 18] & 3F 78 A5 FE.(=>500,0003%)

Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,

TR E (=500,000 cycles)
Cycle life characteristics ZE T Capacitance change | < ##A{EHB30%; < 30% of initial value
M BEZE{L Internal resistance < ¥ ER2ME; =< 2timesofinitial value
5pIES{k Appearance FTARIWL; No apparent change
B E Temperature: +85TC
B JE Voltage: EiEHIJE Rated voltage
EEANES M3z BF4< Duration of testing: 1,000(+48)hrs
High temperature load time | &&Z{L Capacitance change = #MBEMSB0%; =< 30% ofinitial value
WBAZE{L Internal resistance < ¥ITAERI3E; < 3times ofinitial value
ShINEELY, Appearance TR No apparent change
B E Temperature: T+2T (-40TC<T<+85T)
ik B < Duration of storage: 12hrs

3B R It fa#f Non-loaded

Temperature characteristics | &% Capacitance change < ¥EER30%; = 30% ofinitial value
M BAZELL Internal resistance < ¥ ER24E; < 2times ofinitial value
SpIMEELY, Appearance TR T ; No apparent change
M JE Voltage: %% FEJE Rated voltage
1A %1% B Relative humidity: 90%~95%
ik Bf 4€ Duration of testing: 240hrs

BRI 8 Temperature: 40+2T
Humidity characteristic AHBT{ Capacitance change = ¥IBEMZ0%; <= 30% ofinitial value
HBEZE{L Internal resistance < IR ER2fE; < 2timesofinitial value
SpIMIE{ Appearance TR ; No apparent change
#=1E Amplitude: 1.5mm
% Frequency: 10~55Hz

B 73“['5] Direction: X,Y,Z(2hrs)
Vib,atioﬁﬁgstance #llix Bf < Duration of testing: 6hrs
F[B|TL Capacitance change < ¥EERIZ30%; < 30% ofinitial value
R PEEELL Internal resistance < WIRER2ME; < 2times ofinitial value
SpIREE{Y. Appearance FTHEZL; No apparent change
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Electric Double Layer Capacitor

BBIFE 2 Standard Products

e S4& Radial type

_ i o 8% X £
T8 S b o THER | GEER | RER | DEEE | BARE RERE

Vil k] Rate‘d Rated Maximum Maximum | Maximum | Power | Maximum | Energy

Voltage| Cap oD xL ESRAc ESRoc Continuous Peak Leakage | Density Energy Density

(V) (F). (mm)  |(1kHz/mQ) IEC:% Current(oA) Current Current (W/kg) (W.h) (Wh/kg)
(mQ) (AT=15C) (A) (72hrs/mA)

Part number

BCT2R75105YS0812 . 8x12 1.09 0.0010
BCT2R75205YS0816 - 8x16 1.99 0.0020
BCT2R78335YS0820 S 8x20 2.98 0.0033
BCT2R7S505YS0825 L 8 x25 4.03 0.0051
BCT2R75505Y51020 : 10x 20 4.32 0.0051
BCT2R7M705YS1025 . 10x25 5.80 0.0071
BCT2R7M106YS1025 10x25 7.40 0.0101
BCT2R7M106YS1030 - 10 x 30 8.06 0.0101
BCT2R7M1068YS1B20 12.5x 20 8.06 0.0101
BCT2R7M126YS1B25 12.5x 25 9.42 0.0122
BCT2R7M156YS1B30 12.5x 30 11.33 0.0152
BCT2R7M256YS1625 16 x 25 17.42 0.0253
BCT2R7M306YS1630 16 x 30 21.32 0.0304
BCT2R7M506YS1840 18 x 40 30.68 0.0506
BCT2R7M107YS1860 18 x 60 45.76 0.1013
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BMW Small Module Series

%5 Features

BMW ELLCON 7 BVE
. 5.5V g BMW suLcon
o [KiFH, K&E® Low leakage current, long life EoLcon S

= = . s . 55V 1F ELLCOnN
e SHEE. KINZE High power, high energy density caucon )} N
o LU Maintenance-free

o WAFESH, #EAEEKR Module customized to meet different requirement

BiF Application

® EEE{LFR Smart meters
e HELFKHE Intelligeent home appliance
e BZHETE Electronic toy

= R4 Specifications

HE B IR 55V; 6.0V; 7.5V
Rated voltage

HFEEE
Nominal cap. range 0.33F ~ 50F

BERE _ _ - -~
Capacitance tolerance 20% ~ +50%; —20% ~ +20%

TiERE
Operating temperature

55V, 7.5V: —40T ~ +70C; 6.0V: —40C ~ +65T
fE25CTF, LUERE HIE B B3 7 5 E B E 1 R 5% B FE 683 78 5 B(>500,000%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
EFEEH (=500,000 cycles)
Cycle life characteristics A |, Capacitance change | = ##ER30%; = 30% ofinitial value
A PEAZE{Y Internal resistance < ¥MEEM2fE; < 2times of initial value
SMIREELL Appearance TR ; No apparent change
B Temperature: 5.5V, 7.5V: +70C; 6.0V: +65T
B JE Voltage: #EHJE Rated voltage
X At Duration of testing: 5.5V, 7.5V:2,000(+48)hrs; 6.0 V:1,000(+48)hrs
- hter’?;“;:’zﬁfﬁ" - HE2TH Capacitance change < ¥IBEMIBZ0%; <= 30% of initial value
im : - - T
g P oa e R rosi < ¥IMREM2fE; < 2times ofinitial value (5.5V, 7.5V)
=1t Internalresistance < ¥IMBEM3EE; < 3times of initial value (6.0 V)
SpAFE4L Appearance FTHHEIL; No apparent change
B Temperature: T+2T (-40T<T=+70TC)
i Bt 4€ Duration of storage: 12hrs
38 RS 7t a2k Non-loaded
Temperature characteristics | &&= 3 Capacitance change < WIAEKS0%; < 30% of initial value
M PEZE{L Internal resistance < ¥MIEER2ME; < 2times of initial value
ShIM 4L Appearance THETL; No apparent change
M E Voltage: &l F[E Rated voltage
#8 %2 B Relative humidity: 90%~95%
M4 Bf4< Duration of testing: 240hrs
SRR 2 Temperature: 40+2C
Humidity characteristic A E|I L Capacitance change < MIEERIB30%; <
M PFEZE{L Internal resistance < ¥MIBER2ME; < 2timesofinitial value
SN FE4L Appearance FTHHETL; No apparent change
#R1& Amplitude: 1.5mm
5# Frequency: 10~55Hz
FiR 7'5'@ Direction: X,Y,Z(2hrs)
Vibrationresistance llix B Duration of testing: Bhrs
BHET I Capacitance change < #IR1ERIB0%; < 30% of initial value
BBAZE4L Internal resistance < #EER2fE; < 2times ofinitial value
ShI AL Appearance THRETW; No apparent change

30% of initial value
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Electric Double Layer Capacitor

/

Rz Standard Produ

e 5,5V-28 /2 cellsin series connection

wE | mm | R BAZEmN PN D R e | Bicwn
BE | AR Size Max. ESR TERIR IEERT | RER | DEZE | RAHEE
Yl E R Rated | Rated Maximum Maximum | Maximum Power Maximum | Energy
Part number ESRoc Continuous Peak Leakage | Density Energy Density

Voltage| Cap. | wypxL | ESRac ‘=Gt | Current(A) | Current | Current | (Wikg) | (W.h) | (Whikg)

vy | (A (mm) [(1kHZmQ) S | (AT=15T) (A)  |(72hrs/mA)

BMW5R5S474MA0814 6x8x14 : 0.006
BMWS5R5S105MA0814 : 16x8x14 . 0.006
BMW5R5S105MA0818 ) 16x8x18 8 0.010
BMW5R5S155MA0822 . 16 x8x22 0.012
BMW5R5S255MA0827 . 16x8x27 e 0.015
BMW5R5S255MA1018 ) 20x10x 18 i 0.015
BMW5R5S255MA1022 ) 20x10x22 : 0.015
BMW5R5M355MA 1022 : 20x 10x 22 : 0.020
BMW5R5M355MA1027 K 20x10x 27 . 0.020
BMW5R5M505MA1027 . 20x 10x 27 0.030
BMW5R5M505MA1032 : 20x10x 32 0.030
BMW5R5M505MA1B22 - . 25x13x 22 0.030
BMW5R5M755MA1B27 . 25 x13x 27 . 0.040
BMW5R5M755MA1B32 . 25x13x 32 . 0.052
BMW5R5M106MA1B32 25x13x 32 . 0.055
BMW5R5M106MA1B37 25 x 13 x 37 0.056
BMW5R5M1BEMA 1627 32x16x27 0.068
BMW5R5M156MA 1632 32x16x 32 : 0.075
BMW5R5M206MA1837 36 x 18x 37 . 0.088
BMW5R5M256MA 1842 36 x 18x 42 . 0.105
BMW5R5M306MA1842 36x18x42 0.145
BMW5R5M506MA 1862 36 x 18 x 62 - 0.240

e 7.5V-3/ /3 cells in series connection

wm | R BASEBEHR BA gLk | BX _

= | s Size Max. ESR TERR IEEER | RER | WEEE | BAHE

= S AG Rated Ritfd Maximum Maximum | Maximum Power | Maximum

Part number Voltage Ca ESRoc Continuous Peak Leakage | Density Energy Density
g P-|WxDxL| ESRac | |ZCsx | Current(A) | Current | Current | (W/kg) | (W.h) | (Whrkg)

(V) (F) (mm) |(IkHzmQ)  CoN | (AT=15T) (A)  [(72hrs/mA)

BMW7R5S334MB0814 24x8x 14 480 : 0.006 3125 0.0026 0.86
BMW7R5S604MB0818 7.5 0.6 (24x8x18 360 . 0.010 3472 0.0047 1.30

BMW7R5S105MB0822 1.0 24x8x22 300 . 0.012 3488 0.0078 1.82
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© 6.0V-28 /2 cells in series connection

HE | HR R~ RAXEEBER Esijc‘ kﬂii‘ k. < " o
BE | AR Size Max. ESR TERIR IEERT | RER | DEZE | RAHEE
Yl E R Rated | Rated Maximum Maximum | Maximum Power Maximum | Energy
Part number ESRoc Continuous Peak Leakage | Density Energy Density

Voltage| Cap. | ywypx| | ESRac ‘=Gt | Current(A) | Current | Current | (Wikg) | (W.h) | (Whikg)

(V) ) (mm)  |(tkHz/mQ) LY | (AT=15T) (A)  [(72hrs/mA)

BMW6R0S474MA0814 16x8x14 : 0.007
BMW6R0S105MA0818 : 16x8x18 . 0.012
BMW6R0S155MA0822 . 16 x8x22 . 0.014
BMW6R0S255MA0827 . 16 x8x 27 0.018
BMW6R0S255MA1022 . 20x 10x 22 . 0.018
BMWG6ROM355MA1027 . 20x 10x 27 0.024
BMWG6ROM505MA1027 : 20x10x 27 0.036
BMWG6ROM505MA1B22 . . 25x13x22 0.036
BMWG6ROM755MA1B27 . 25x13x27 . 0.048
BMW6ROM106MA1B32 25x13x 32 0.066
BMW6ROM1BEMA 1627 32x16x27 0.082
BMWG6ROM156MA1632 32x16x 32 . 0.090
BMWG6ROM256MA1842 36 x18x42 : 0.126

BMWG6ROM506MA 1862 36 x 18 x 62 - 0.288
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BMT High Temperature Module Series

zuu:Tnm
+ = BM
4= Features 55V 15F

-40~+85°C

e Sifi& High Temperature EULCON

o {KFEHT Low impedance
e K 3Eay Long life

BiA Application

o EEEL R Intelligent instrument
e [E [ ZE T National defence industry
® ;R Z B F Automotive electronics

= R4 Specifications

BERE
Rated voltage 55V

[y

BEGH
Nominal cap. range 0.33F ~ 50F

BERE o ; ~
Capacitance tolerance —20% ~ +50%; —20% ~ +20%

TIEEE

Operating temperature -40C ~ +85C
fE25CTF, LUERE HIE B B3 7 5 E B E 1 R 5% B FE 683 78 5 B(>500,000%)

Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,

EFEEH (=500,000 cycles)
Cycle life characteristics A |, Capacitance change | = ##ER30%; = 30% ofinitial value

A PEAZE{Y Internal resistance < ¥MEEM2fE; < 2times of initial value

SMIREELL Appearance TR ; No apparent change
B Temperature: +85TC
B JE Voltage: #EFJE Rated voltage

EEANES i At Duration of testing: 1,000(+48)hrs
High temperature load time | &% Capacitance change < ¥EEM30%; < 30% of initial value
R BEZE4L Internal resistance < ¥IUGEM3ME; < 3timesofinitial value
ShIREE{Y, Appearance BT, No apparent change
B Temperature: T+ 2T (-40C<T<+85T))
ik i< Duration of storage: 12hrs

B R Z 1% Non-loaded

Temperature characteristics | ZEZE £ Capacitance change < {#E1ERI30%; < 30% of initial value
MR EE{L Internal resistance < #IEER2fE; <= 2times ofinitial value
ShIL Y, Appearance FTHHE TN ; No apparent change

M JE Voltage: ¥l7E M Rated voltage
18 3178 £ Relative humidity: 90%~95%
iz Bf & Duration of testing: 240hrs
R B Temperature: 40=2C
Humidity characteristic HETI Capacitance change < #IB1ERI30%; < 30% of initial value
HPFEZE{L Internal resistance < FIaER24E; < 2times ofinitial value
ShA 4L Appearance TR, No apparent change
#R=1& Amplitude: 1.5mm
52 Frequency: 10~55Hz
PrimiE HI‘EJ Dlrfction:l X.,Y,Z(2hrs)
VibratioII: TeleEnEE i B < Duration of testing: 6hrs
A 82{¢ Capacitance change < #EERIB0%; < 30% ofinitial value
P PBEZE4L Internal resistance < ¥EERI2fE; < 2times of initial value
ShIEE{Y Appearance THELL; No apparent change

@
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o5 5V-28 /2 cells in series connection

HE | HR R~ RAXEEBER Esijc‘ kﬂii‘ k. < " o
BE | AR Size Max. ESR TERIR IEERT | RER | DEZE | RAHEE
Yl E R Rated | Rated Maximum Maximum | Maximum Power Maximum | Energy
Part number ESRoc Continuous Peak Leakage | Density Energy Density

Voltage| Cap. | ywypx| | ESRac ‘=Gt | Current(A) | Current | Current | (Wikg) | (W.h) | (Whikg)

(V) ) (mm)  |(tkHz/mQ) LY | (AT=15T) (A)  [(72hrs/mA)

BMT5R55474MA0814 16x8x14 . 0.006
BMT5R55105MA0818 0 | 16x8x18 : 0.010
BMT5R55155MA0822 5 | 16x8x22 . 0.012
BMT5R55255MA0827 5 | 16x8x27 0.015
BMT5R55255MA1022 5 | 20x10x22 . 0.015
BMT5R5M355MA 1027 5 | 20x10x27 0.020
BMT5R5M505MA 1027 0 | 20x10x27 0.030
BMT5R5M505MA1B22 .0 | 25x13x22 0.030
BMT5R5M755MA1B27 5 | 25x13x27 . 0.040
BMT5R5M106MA1B32 25x13x32 0.055
BMT5R5M1B6MA1627 3216 %27 0.068
BMT5R5M156MA1632 32%16x 32 : 0.075
BMT5R5M256MA1842 36 % 18x 42 : 0.105

BMT5R5M506MA 1862 36 x 18 x 62 - 0.240
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BMB Customized Module Series

FE4tEE Custom module

o RIFFEFFREREMHME., RTEAMm, 7

WES EEE B ey

Electric Double Layer Capacitor

HERERAFEWRATR, BHEFTFARMEE. hEEXR,

® Design different performance and size of module, provide integrate solution of power system,
to satify different application in power output and energy storage.

1#HHiZiTEH Designed module examples

MERE
Rated voltage

48V

48V

BESE
Rated capacity

44F

22F

165F

ESRobc

=45mQ

=65mQ

=6.0mQ

RAEEBR
Maximum peak current

100A

220A

1990A

MEEFR
Outer packing

BREERE
Heat-shrinkable plastic sleeve

BRIEERGE
Heat-shrinkable plastic sleeve

&REHF
Metal case

2 ST 4 1
Voltage withstand
characteristic

HiiDC: 1KV, Zi#EAC: 2.5KV

TIEREER
Operating temp. range

-40~+70T

MR
Balancing mode

*zh Active

FZh+#7h Active & Passitive

HEFREE
Balancing threshold
voltage

2.65V

2.6~2.7V

2.65V

Rt

Size

155 x 32 x 62mm

250 x 115 x 80mm

416 x 190 x 217mm

K7 A SR E2
Application principle

ERERBRZ
Low temperature start—up for
motorcycle

36VEIBEITEMBBIR
36V auxiliary power supply for
electric bicycle

RETREHMAEERSE
Wind turbine pitch and other
energy storage systems

Qe s

ELLEDN
s

BCS
2.7V 2208

N S
Bcs 1&0F EnLCOV
| L 273 520r
| BCS TV 2
o hﬁﬁ“’“ {FE“W 27V 2207
boor B liogy EoLcol
gl F EoLcon &
?ﬁum %nm =
V 400F

‘ oo
Neon
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Electric Double Layer Capacitor

124211 Description of module design

e Hi{k4rik Cells separation

o BRBFRERBERNMEFTHE, HAWEBRBEMBMBHITHIE, MESEBEBEFLERANBERE,

REREAF BN EERREE,

+ Cells can be classified by capacitance, internal resistance, leakage current and self discharge to
improve precision of the group matching, so as to improve the reliability and stability of the module.

M %%t Circuit design
: RIBEREREZITET
: IRIEE PR A A SRR
i EF+EN
c B FERD ., RN, RERNE
. RI\BEPEKR, A& SPI. RS232, RS485, CAN, 12C. SMBUS., AKX R ¥ 4 1& il % % #
BilAXE
PCB: A#HLE, FE, WE/N, SBERS. ST
Minzhae: MAESHEHBE, TERAFREE. EESRELIATERERRRE

Function: design by client's requirement.

Property: design by client's applicated load characteristic

Balance mode: active and passitive

Detection: cell's over—charge test, over temperature test, counter charging test, etc.

Communication mode: designed according to client's requirement, such as mode of SPI, RS232,
RS485, CAN. 12C. SMBUS ethernet or optical fiber communication

PCB: sturdy, firm, low internal resistance, high overcurrent, good property of heat dissipation

Additional function: monitoring voltage of every parallel module, calculate surplus capacitance of
module, and even surplus capacitance and conditions of each cell

£ 1% it Structure design

BREEEEATRES

FHACAM=41& 1t

HHER, AESE

FEESE, BES, MBIKRER

WM, RIEEESHRRERHEEREER
Cells and module work in coordination

Design by CAM 3D

Simple structure, easy for packing

Firm, high strength, good property of damage resistance
Carefully choose accessories to ensure normal use in hostile environment.
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Electric Double Layer Capacitor

kNN

BRAER

Technical Information

IECE =i /5% IEC Capacity Test Method

FEIE(V)/

wBTEAR:
Capacitance caculation fomula:

IX(t2-t1)
U1-U2

C=

L.

I: FIEE E R Discharge current I=4 x C x Ur(mA)

U1 : #MIRHEJE Initial voltage U1=0.8 x Ur(V)

Uz : MELEKEE Test finish voltage U2=0.4 x Ur(V)

t1: #NIBEBEU1RT M AR E Time corresponding to initial voltage (s) ;

tz : =4 REFEU23 A9 A E Time corresponding to test finish voltage (s) ;

IEC ESRoc jllist 5% IEC ESRoc Test Method

BIE(V)4

UR : ESRDC'H'%:/L\\K
i ESRbpc Caculation fomula:

U1-Uz2
1

L.

I: FIEB E iR Discharge current I1=40 x C x Ur(mA)

Ui : B #IBEE Initial voltage at discharge beginning;

Uz : MEE10ms/E4& KB E Finish voltage after 10 msec’ s discharge;
At : FH BT Time for discharge At=(tz-t1)=10msec
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Electric Double Layer Capacitor

Crelo 2 MK 5B Test steps:
step1: #]E10s;
Rest ( Open Circuit ) 10 seconds;
step2: HBRFIMEREBEHE L EUR;
@ Charge device to its rated voltage at constant current |1;
step3: #&Ss;
Rest ( Open Circuit ) 5 seconds;
step4: H#E10s, it Ft4, V3;
Rest 10 seconds. Record test time and voltage at end of
test (t4, V3) ;
. ; PLER R B R AL BB E50%un, B3R, v4, t5;

t2 t3 t4 t5  t6 t7 t8 t9 €10 t11 t12 Discharge device to one-halfits rated voltage at constant

V8

. N - current 12.
&A= Caculation fomula; U

4 P o = . Record test current, testtime and voltage at end of the
Wj;ﬁ‘ﬂﬁﬂ;ﬁi Eﬁﬁ'i capacitance of the two cycle: 9

Cdch1=12x(t5-14)/(V3-V4); Cdch2=12x(t11-t10)/(V9-V10); CEHHEERL DR R
4 . > . . i35 .
Tﬁi;ﬁﬂﬁf%ﬁi%ﬁlﬁ W BE. Discharge DC internal resistance. : #ESs, LR6. V5;

ESRdch1=(V5-V4)/12; ESRdch2=(V11-V10)/12; Rest 5 seconds. Record test time and test voltage at end of
Fi B A & Discharge capacitance; the rest (t6, V5) ;

Cdch=(Cdch1+Cdch2)/2; ESstepi~steps, FiCRWEMBETH. BEMME, BFEMNBRER
H BB Hifi M BE Discharge DCESR: MEZE0AVIL T,

ESRdch=(ESRdch1+ESRdch2)/2; Repeat Step 1 tostep 6. Discharge device to low safe voltage
I 11=12=75mA/F (<0.1V) after the second cycle at current |2.

e R ATIEHIR: 15CEAMMNEXIIERR
Maximum operating current: the maximum current when temperature rised 15C
Imax=\/15*S%/ESRbc

o R KIEERIT: 1R HMBEI/2UrK R XM BEIR
Maximum peak current: the maximum current which the capacitor discharges from UR to

1/2Urin 1 second.
Imax=0.5Ur/(Rpc+1/C)

e REFE: 25 C T EE72/K Rt REB R
Leakage current: the current after 72 hours constant voltage load in 25C

® B K fi57F6E 8 Maximum storage energy :
E=0.5CUR?

o I R Z E Power density:

Pd =(0.12*UrR?/ESRpc)/mass
e it 22 & Energy density

Ed =(0.5CUR?)/(3600*mass)
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Instruction

B RENEBEBRERRE (EDLC ) BERANAFLIER. FEAKXERTIEHIB R 08 B 734 PR AEEXE
RAR, BEHESHRNEKR,

This document provides basic guidelines for application development using Electric Double Layer Capacitors
(EDLC). If there is any questions during your development process that are not answered in the document, please
contact us directly.

1. &Eip Lifetime

EDLCEAMERLILXHERXABTE T, ENHEEMER (ESR) BN, BELUARE TE30%, EHMIEM200%2
HRETZUIEANF ML ILZIRE, EDLCRRAEHFEABMNMETHER, MIEEERE, HEBEIABRHEABEZAEZRY
KPR, BRBEFFGHRE,

EDLCHEGRTEZTTIEBREMBEENHEMW, HEERETER. SRETLSERFGHE. WRFETE, EDLCH
BEFESEK, SHRRSEREITH. SR THESREESRASSSHHBEBESME. EDLCKAFE K,

The basic end-of life failure mode for the EDLC is a decrease in capacitance and/or an increase in equivalent
series resistance (ESR). Usually take the standard of capacitance decrease by 30% and/or ESR increase to 200% as
the symbol of EDLC life end. Just the performance of EDLC will continue to decay during the application, but not to be
scrapped. When its performance can not keep at the application level required, the super capacitor will be scrapped.

The EDLC's life mainly depends on working voltage and ambient temperature. If the capacitors are placed in high
temperature or work at high voltage, their life time will be shortened. If the applied voltage is over rated voltage for long
time, gas generation will occur inside the EDLC and may result in electrolyte leakage or rupture of safety vent.
Increased ESR at higher temperature will lead to electrolyte decompose inside the EDLC and result in permanent
degradation.

2. RMEHE Reverse voltage

EDLCHYIE., fatRmERMEIEMN . it FEDLCRBHEEMNEE, HTFHEN—BHAN, -1 EFREHAMER
HESRRAME, RREDLCHRMERASSI A REEMGEE, ERFEMIEFNHE, MIRE-TRELKPRERE
B#{TREFTE, EDLCHEFERBRIRKNTERE,

The positive and negative polarity of EDLC are similar in composition. So there’ s no real polarity for EDLC in
theory. To keep consistency of manufacture and products, there’ s negative polarity sign on each capacitor. It is
recommended to keep right polarity, though it will not cause disastrous failure when reverse charge. It will greatly
shorten the life of EDLC when charge it in one polarity for long and then reverse charge.

3. iBEXRM Temperature performance

SFERAAFMEDLCHRE TIEREEE A-40C~+70C, EDLCER THERETHER, HEHFEWRETMH, ESRLE
T, BRRSBOSEXRESE, RASETREEIMGRBEITH. REES. BENEEKNEESHLE™E,

— sk, RREREFGHATI0C, EDLCHFGRS MR —F; AR TEZZRTEMARN, EDLCHERBETLUHS
THEREMASERLABLUMEGGREE, Bit, FURTHEREREEEA. ERETERREEREA, BTHRIE
BEIE, ESRARARE—METEIISR; EREMNESRHARE, BBRRESBEMREDLCHERERKAMS L. RFEEMLE
AEBEAMEFHERELREEZT, BREECERATRE R ITERRIER"RF D,

®




Electric Double Layer Capacitor

EDLCOMN® .o~ e 2 E A 5

BERYL EDLC normal working temperature is —-40C~+70%C. If the EDLC is applied in higher temperature than rated
temperature, it will cause capacitance decrease quickly, ESR increase and decomposition of electrolyte, which will
produce a large volume of gas, then lead to electrolyte leakage or rupture of safety vent. The higher the temperature
and the longer the time, the performance of EDLC will be worse.

Generally, the ambient temperature raise by every 10C, the life time of EDLC will shorten by half. At temperature
lower than normal room temperature, it is possible to apply voltages slightly higher than the rated voltage without
significant effects of degradation in performance and reduction in life time. Therefore, it is recommended to use EDLC
in low temperature. At low temperature, increased ESR is only a temporary phenomenon due to the increased viscosity
of the electrolyte and slower movement of the ions. At high temperature, ESR increasing will result in permanent
degradation and electrolyte decomposition inside the EDLC. The total temperature, ambient temperature add internal
temperature rise, should be controlled under the rated maximum temperature. Larger working current and longer life
time can be obtained when introduce cooler environment.

4, Z®HBFi% Charge method

EDLCEFER BB BT EEERERREHETYIEEWM/ALMN, BEFREEE, THEIERRENERE, Eik
ARAXBERRERNE. EDLCARMBEMAEH#TRE, BFEERR. EEBE. BEWXRYSHEMTS (FlWE
) HATHEFER, MREDLCEMMHAK, M—MERESHKEABREFBMHNEG.

EDLC stores energy by the physical mechanism of electric charge absorption/desorption at the surface of active
carbon electrode. There is not chemical reaction during charge-discharge process, so it can be charged or discharged
fast with high current. EDLC can be charged using various methods including constant current, constant power,
constant voltage or by paralleling to an energy source (i.e. battery). If an EDLC is configured in parallel with a battery,
adding a low value resistor in series will increase the life of the battery.

5. EBEX Series connection

MFAREHMAMS, EAMEDLCHRERME (2.7VE3.0V) , FRALEBEEFRILIESRENERAEZR, #TELD
EDLCERAFMEM EARMMES, NMREERHEUNEFAGITEMSERNEAMES L,

The voltage of single EDLC is too low (2.7V or 3.0V) for most applications. So EDLC connection in series is used to
obtain higher voltage for those application. Since there is slight difference between each EDLC in capacitance and
resistance, circuit balance should be considered in the module to prevent single cell exceeds the rated voltage during
charge, which would cause performance degradation of the module.

6. 12# Welding

RESASSHEDLCREMRERL., RAEHAE LA, EDLCIEZENERILTREES:
THEHEDLCENCEMEIES T, REAESHSURH LA LIRS,

* WIREDLCHMREE R EPCB HEAHEREM, EREREISSSHEERFIMR.

* EEREDLCERBARIFEMM ET/E, MUBEREER,

o FTIR:

BEREDLCIMBEE SiEsEM, TNEESHUIWR; EWEREZIUEFI50T, BESEME LS F4RH,; R
BER IR EL SEDLCIEM EfEMA R E, URTHRSHEDLCHERR,

o HIEWR:

HPCBT AR B iT60F¢h, MABEARASTT100T, RENEBREEELZD0.86mmElEE,

TREEEEFEENER TSR M:

Wave soldering information listed in following table is used only for leads type EDLC:




®x : \ N e
EQLCON” - R\ RaEese

o [6]iFig:
BIEMEETPRRNTEMERIBZEE, SNWEDLCTREFEATRERE  MA(EAIMLREZMAFTXEITEE

Excessive heat may result in deterioration of the electrical properties of the EDLC and electrolyte leakage or
internal pressure increasing. Follow the specific soldering instructions listed as below:

* Do notdip EDLC body into melted solder. Only the lead or welded leg of the EDLC can immerse solder.

* Ensure there is no direct contact between the sleeve of the EDLC and the PCB or any other component.
Excessive heat may cause sleeve to shrink or crack.

» Avoid installing the EDLC on the exposed circuit board to prevent electrical shorts

® Hand welding:

Do not contact the sleeve of EDLC with soldering iron, otherwise the sleeve will melt or rupture. The recommended
temperature of the soldering rod tip is less than 350°C and the solder 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 heat of the terminal of
EDLC may lead to deterioration of EDLC.

® Wave soldering:

Use a preheating time not more than 60 seconds for PCB, and preheating temperature should be limited to less
than 100°C. Let the thickness of immersion tin layer to be 0.8mm or thicker.

® Reflow soldering:

Do not use reflow soldering unless there are specific rated soldering temperature. Use infrared or convection
heating method on the EDLC instead.

7. QLKA Ripple Current

EDLCHIE THHEMEFTHFERESHAR, AU RRRPTESZTANBAENZMMEESRAT, FHEE. A TE
RITAIEHBBESHE. ESRIEMEEFSHE, FWERKAYKBRT TIEMEDLCR AR EEMABIEITC,

EDLC has a higher resistance than aluminum electrolytic capacitor, so it is more susceptible to internal heat
generation when exposed to ripple current. The maximum ripple current recommended should not increase the surface
temperature of the EDLC by more than 3° C, to avoid heat generation which leads to electrolyte decomposition,
increased ESR and reduced life time.

8. M™fF Storage
AEEUTHERKIEFEDLC:

s SEB/EEBRE,
PEES, BALRE,
HESK. #k. MEEEHERER,
HESEMEAR . B, HeRSaESHER.
R TR




EpLCOm® A S TED R 25 52
/,' ¥ V.72 & " b Electric Double Layer Capacitor

Do not store the EDLC in the following environments:

® High temperature / high humidity environments.

® Direct sunlight, dust environment.

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

® Direct contact with corrosive materials, acids, alkalies or toxic gases.

® Shock or vibration environments.

9. i=is Transportation

EDLCHI E Fr iz %1 & 2|US DOT (iz %1 268) /IATARI ML E ; 1E % B9 E BR 15 81 7= & 47 53 2 UN3499 Capacitor: electric
double layer (with an energy storage capacity greater than 0.3Wh) (N EBZH, fEEEXT0.3Wh)

EDLC are regulated by the US DOT / IATA transportation regulations. Proper shipping name for EDLC is UN3499
CAPACITOR, electric double layer (with an energy storage capacity greater than 0.3Wh).

10, £ =M AERF Emergency procedures

MREZIMEDLCE A MBSk, MBI FSEDLCERZMBEMAR, iLHRER, ARHTEMLE, FALE
HFEMTAREDLC; MREDLCRERMBNHBRBITH, BESRABRZRRTIMMRZEHRER (MSDS) ,

MRERETHRBER:

o STRkEEAL: FAREKINFB KRS R,

o REEEAM. AMMBEKRIEREKDE, RE,

o REL: LAVAKEA, HE.

If you detect the EDLC overheating or if you smell unique 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 the EDLC leaks or vents.

If exposed to electrolyte:

® Skin contact: Use soap and water thoroughly wash skin.
® Eye contact: Flush with flowing water or saline, and immediately ask for medical treatment.

® |ngestion: Immediately wash with water and ask for medical treatment.

11, —RRH=L¥F[E General safety consideration

EDLCEEAFIMINTR, EHHBEMEEOAVIT, UBEERTERERE,

MRTEEFRE, REFE, BEHLETF150CmM#A, EDLCHEAREXEMNBRRER, FEEHK. R, FHRIFR
EDLC, MAWHESHARTRAAENSRA GRS,

AEBEXEFEDLC, MRFEHMERENLE,

Make sure the EDLC is discharged to below 0.1V at the end of use or test to avoid potential safety hazard caused
by short circuit.

EDLC may vent or rupture if overcharged, reverse charged, incinerated or heated above 150° C. Do not crush,
mutilate, nail penetrate or disassemble the EDLC. Abuse of EDLC may result in high temperature on aluminum shell
which may cause burn hazard.

Do not carelessly dispose EDLC in trash, but dispose according to local regulations.

©
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