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Company Profile

ATOR—FELBBEETSE., BFEESNMBRERTEMEL. HEMHEEI—EHNERMETNESTSFEA
i, fI4F20044E, AF “BERYL” . “@G” . “EDLCON” =X &I%, HAE100EHZLBEAREF .

> AEE TISO9001, 1SO14001, IATF16949 B MR EREKREINE, AET “TH54 5 HREBERITE
HAMERBL” | “TTRERLUREARBL"  BERX, EEH, EERASERAN, 52 RS KRR HRETELM =
FEWEE,

FEAEE "RADES, RS, TEH, BHEE” WREF$, BrFT “EFEN, ERSYW, WK
g, TARE HMWEAFH, L “EEPWLGE, ETUIHNBEN, EHEENEEE" MRSFRE, HFERRME
R RMRE

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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Electric Double Layer Capacitor Introduction

1FES T Features and Advantages

s KA. BThE

o S 4E37(500,000% & K 78 1L B, 1 O4F 1% Al F p)

o EHlZFERTREREA

s THIBREM SR, MEE. BEESR, BEKAME. BKEGRSRE,
e REEBEMEALMAAR

compliant

e | ow ESR, high power
® Maintenance—free (500,000 cycles of charge and discharge, ten years of service life)
® 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.

e Offer integral system solution.

RIF38! Application Types Rt Application Areas

o NIhEEHEEEEIE Small power and short time backup supply e T Industry

e [iE F KB Fastcharging and discharging e ;i BB F7= M Consumer electronics
o (A KIhE L ¥ Short-term peak power assistant e E47 Medical treatment

e {Xi2/23h Low temperature starting e FiMiEH Traffic

o TlfiEBE M AEEEIU Industrial energy storage and energy recovery e X Military

e XU3Lfi%BE Wind and Solar energy storage

L ad 52 K

| BEEE

N KERES

' sezes
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Product Outline

BCS #F/#Z% BCS Standar Series

e H A& Normal capacitance performance

e T{EiRFE Operating temperature: -40C ~ +70T
e 5 E B [E Rated voltage: 2.7V

e = Size: d8 ~ 35

o fEIR & Life cycles: > 500,000

BCC S8 EXE7%I BCC High Capacitance Series

® =& & High capacitance

e T 48 Operating temperature: -40TC ~ +70TC
e FIEHBE Rated voltage: 2.7V

e R~ Size: ®8 ~ ®60

o fEIF XK Life cycles: >500,000

BCE {EPIBE% %1 BCE Low ESR Series

e [EAPE Low ESR

e T {E58 E Operating temperature: -40C ~ +70C
e HIE®WE Ratedvoltage: 2.7V

o R} Size: ®8 ~ ®12.5

e fEIR R Life cycles: >500,000

BCV fifim EZR %I BCV High Voltage Series

e S JE High voltage

» T {EiRE Operating temperature: —-40TC ~ +65C
e i E A JE Rated voltage: 3.0V

e R~f Size: ©®8 ~ ©35

e fEIRRE Life cycles: >500,000
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Product Outline

BCT i§&iE &% BCT High Temperature Series

* ZiRFE High temperature

e T 1R ¥ Operating temperature; -40C~+85T
e 2 B JE Rated voltage: 2.7V

® R~ Size: ©8~018

o fEIR X # Lifecycles: >500,000

BMW #iBEEZE% BMW Small Module Series

7.6\ 1F ELLcCOn
o (M8 Low leakage current covcom o

e T{E8E Operating temperature: -40C ~ +70C eoicon i EULCON
efiE B E Rated voltage: 5.5V , 6.0V, 7.5V —

e R f Size: ©8 ~ ®18 S A ™= m2&/3F
2 or 3 capacitors of lead type in series

e

BMT fii/ia %% BMT High Temperature Module Series ™

* 5B High temperature :l;;-;m
» T1Ei@ & Operating temperature: -40C ~ +85C LM
® FizE B JE Rated voltage: 2.7V oid-~+25°68
e <t Size: ®8~ ©18

o fEIR A Lifecycles: >500,000

BMB E#J{&4H %% BMB Customized Module Series
i, RYZHBEFEEAER

Customized performance and size to satisty different use
eRFRIAEERGRIT

Design for energy management system
ok RALRSEA TREM

Cell was sorted and matched to improve reliability of module
e T {38 Operating temperature: -40TC ~ +70TC
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Part Number System

B (h/tBIEERE Cell and Small Module P/N

[1]2]3] [4]5]6]
BCS 2R7 506 YS
1

kB EmRw
Code  Type

-20~+50 SHa
-20 -~ +20 T Lead type bulk

X EE = B,

Electric Dou

by

=

0~+30 Gk
2-solder pin
-10 ~+30 :

Snap-in

-20~+100 ; st 2546

4—solder pin

Snap-in

L 8
2-zoldersheet

Snap-in

M IS

Twao ends with

SCrew

FAEFmE
Two ends without
serew

S|t

Laad at two end

SetehiE T

Lead in middie

St —m5H

Lead at one side

EHIEAREB Customized Module P/N

(1][2]3] [4]5]6]7] |9 [1o]11]12

BMB 0480 1650 ZA

I
-20 ~ +20 . ithout wire

Fshse

Without case

g

Without balance

from PCB
0~+30

-10 ~ +30

SH3H

Wira lead

HREE

PET heat shrink tube

W

Passive balance

-20~+100

HEEES|

Connection box

e
Plastic shail with
axpoxy filling

EFHH

Active balance

EERSIH

Connection sheat

MR ANE

Paint fron case

#migEsly

Temninal lead

AT

Stainless steel case

|EEMT

Aluminum case

i
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Product Dimentions

sleeve

g Bd£0.05
1
i

- . (Negative polarity
15min  4min

sleeve

=
@
=

e Wt TZ Type
oD 22
P 10
H 7.0

/

BD+1.5max _

{(-Negative polarity

. s @LK TL Type
g ®D 22
' P 10
H 7.0

b 2 .
(HNegative polarity

_@D+1.5max

sleeve
4 e N5t TK Type

#22.5405 g S \
R P
al H

4

W I i
-, 0145501

(-)Negative polarity




e 55V-28 /2 cellsin series connection

e MA Type

M%Fﬁéﬁ

Electric Double Layer Ca

® MC Type

® MB Type

D£1.0max

"7 15min 4min  (9Negative polarity

"7 15min 4min

(Negative polarity

D+1.0max

1¢d +0.05

i

15min 4min  ()Negative polarity

e 7.5V-38 /3 cells in series connection

® MB Type

|

_ 15min _|__|

(-)Negative polarity
4min

@d£0.05
1
)

—

o
S

(HNegative polarity
4min
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BCS Standard Series-

455 Features

o [EEMEE, RIFEHR Low self-discharge and low leakage current
o MEREINM . SR % Consistent performance with high reliability
o KHE&, 43P Long life and free of maintenance

RiFH Application

o BEEML K Smart meters
° SZhEE Start power
® 5% MR Back-up power

= RiHE Specifications

MEBE
Rated voltage

2.7V

RARE

Surge voltage

2.85V

HEEE
Nominal cap. range

1.0F -~ 500F

HFERE

Capacitance tolerance

—20% ~~ +50%; —20% ~ +20%; —-10% ~ +30%

TiFimE
Operating temperature

-40T ~ +70C

E=hF

f25'CT, LUEE @B A s B E Y E e 6B E R 7 B (=500,00000).
Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25C,
(=500,000 cycles)

Cycle life characteristics

A B4 Capacitancechange | = #MBEMN30%; 30% of initial value

=
MBAZE4L Internal resistance = ¥IFAER2HE; = 2timesofinitial value

ShIREE{Y, Appearance BT, No apparent change

B iR R 6

iR E Temperature: +70T
B [E Voltage: EiEM[E Rated voltage
ik At4€ Duration of testing: 2,000(+48)hrs

High temperature load time

HE T Capacitance change < FITA1ERI30%; = 30% ofinitial value
M BT, Internal resistance = ¥4 {EM2E; = 2times ofinitial value

SpAEE4L Appearance FTHHBETEL; No apparent change

im R

R Temperature: T+2T ( -40C=T=+70T )
izt B 4€ Duration of storage: 12hrs
7t fa#k Non-loaded

Temperature characteristics

#H= 24 Capacitance change = WML EAIR0%:; - 30% of initial value

=
M BEEE Internal resistance = {IaHEEI2ME; = 2times of initial value

SpIR =LY Appearance LRI ; No apparent change

EE

Humidity characteristic

H[E Voltage: #iE M JE Rated voltage
183538 B Relative humidity: 90%-95%
Wizt B 4€ Duration of testing: 240hrs
iR Temperature: 40+2T

HE=T 1 Capacitance change = #BEM3I0%; = 30% ofinitial value

M PAEE4E Internal resistance = #alEI26E; = 2times of initial value

SpIM I Appearance FTHREL; No apparent change

i

Vibration resistance

PRI® Amplitude: 1.5mm

5i 2 Frequency: 10~55Hz

737 [6 Direction: X,Y,Z(2hrs)

illizk Bt € Duration of testing: 6hrs

HFEEH Capacitance change < FI4{ERI30%; = 30% ofinitial value

PEEE4L Internal resistance = MEER2EE; < 2times of initial value

ShUAE{E Appearance BT, No apparent change

0
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WES EFRE = a8

Electric Double L

HBIF= & Standard Products

e B4# Radial type

i E FRER

BE e
Rated  Rated
Voltage Cap.

(V) (F)

TR
Part number

BCS2R7X105YS0812
BCS2R75205Y50816
BCS2R7S335Y50820
BCS2R7S505Y50825
BCS2R7S505YS1016
BCS2R7S505Y51020
BCS2R7M705Y51025
BCS2R7M106YS1030
BCS2R7M106YS1B20
————
BCS2R7M156YS1B30
BCS2R7M206YS1B35
BCS2R7M256Y51625
BCS2R7M306YS1630
BCS2R7M406YS1835
BCS2R7M506YS1840
BCS2R7MBO6YS1840
BCS2R7M107YS1860

o £f% Snap-intype

FRER

B8

Rated Rated
Voltage Cap.
(V) (F)

R
Part number

BCS2R7V107TZ2245
BCS2R7V127TZ2250
BCS2R7V157TZ2550
BCS2R7V227TZ3050 27
BCS2R7V257TZ3055
BCS2R7V367TZ3560 .

BCS2R7V407TZ3566

i,
TIEEEH
Maximum
Continuous
Current(A)
(AT=15C)

mk i K
If{EEA | REK
Maximum | Maximum

Peak Leakage
Current Current

(A} (72hrs/mA)

R~

Size

mAEEAR "
Max. ESR R
Power

Density

(W/ka)

mAHEE  HED
Maximum  Energy
Energy Density

ESRoc (W.h) (Whkg)

IECiE
(mQ)

®DxL

(mm) [(1kHz/mQ)

8x12
8x 16
8 x 20
8x25
10x16
10 % 20
10 %25
10 % 30

12.5 %20

12.5% 25

12.5 % 30

12.5% 35

16x 25
16 x 30
18 x 35
18 x40
18 x 40
18 x 60

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

=X
I {5 BB it
Maximum
Peak
Current
(A)

mAEMBR 3 _ﬁ'i:‘:
Max. ESR i B i
Maximum
Leakage
Current

(72hrs/mA)

=B
Maximum
Energy
(W.h)

HEETE
Energy
Density
(Whkg)

DEBE
Power
Density
(Wikg)
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BCC S&EERRY

BCC High Capacitance Series

$553 Features
® T &= High capacitance
o [EEH B E Low self-discharge
LT
e ¥ Long life LC ﬁnraln‘::«::l:lm

RiFH Application

e BEITE Electronic toy
® [5&HBiE Back-up power
e NXZE+ Bus

=g Specifications

Rated voltage
RiARE
Surge voltage
wETHE
Nominal cap. range 1.0F ~ 3000 F

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

TirimE -40T ~ +70T

Operating temperature
FE25CF, LLTE e F it {6 60 75 88 76 B0 6 1 0 2 0 2 B 18 4 ¥R 75 A ER(=>500,0000%)

Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +257C,

BREe (=500,000 cycles)
Cycle life characteristics A B4 Capacitancechange | = #MBEMN30%; 30% of initial value

PIFRZE4L Internal resistance = WA A 2 times of initial value

ShIREE{Y Appearance BT, No apparent change
B Temperature: +70T
L Voltage: B [E Rated voltage

SRANES ik B Duration of testing: 2,000(+48)hrs
High temperature load time | &% Capacitance change < ¥IIA1ERI30%; = 30% ofinitial value
PFE T4 Internal resistance = ¥IAMEM24E;: = 2times of initial value
SpIETE4L Appearance FTHEEL,; No apparent change
R Temperature: T+2T ( -40C=T=+70T )
izt Bt 4€ Duration of storage: 12hrs

B i 7 12k Non-loaded

Temperature characteristics | F2 % {£ Capacitance change = WIL{EAIR0%; < 30% ofinitial value
M BEEE Internal resistance = {IaHEEI2ME; = 2times of initial value
SpI I Appearance LRI ; No apparent change
[ Voltage: #iE M JE Rated voltage
183538 B Relative humidity: 90%-95%
Wizt B 4€ Duration of testing: 240hrs

T iR Temperature: 40+2T
Humidity characteristic HET{ Capacitance change < {IEA{EMI30%; =< 30% of initial value
HPAEE4E Internal resistance = #MBMAEM2ME; = 2times of initial value
SpIM I Appearance FTEREL; No apparent change
RIE Amplitude: 1.5mm
5i 2 Frequency: 10~55Hz

R 7?!'61 Direction: X,Y,Z(2hrs)
Vibration resistance i3zt B < Duration of testing: Bhrs
BETHW Capacitance change | =< ##{EHI30%; = 30% ofinitial value
PEEE4L Internal resistance = MEER2EE; < 2times of initial value
ShUAE{E Appearance BT, No apparent change

=
=

10)




BRI 2 Standard Products

e 5 4t® Radial type
HRFR R~
B8 Size
Rated | Rated |
Voltage| Cap.
(V) (F)

eoLcop® .

R EH E T
ax. ES

7= B 48 Max. ESR

Part number ®DxL

(mm)

ESRac
(1kHz/mQ)

2.0
3.0

BCC2R75205YS0812 8x12
BCC2R75305YS0816
BCC2R75405YS0820

BCC2R7M705YS0825

8x16
4.0 8x20
7.0 8x25

BCC2R7M705YS1020 7.0 10x 20

BCC2R7M106YS1025 10 10x 25
BCC2R7M156YS1B20 15

BCC2R7M18BYS1B25 18

12.5x 20
12:5x25
BCC2R7M206YS1B30| 20 | 12.5x30
BCC2R7M256YS1B35 25

BCC2R7M406YS1B46 40

125 %35
12.5x 46
BCC2R7M306YS1625 30 . 16 x 25
BCC2R7M356YS31630 35

BCC2R7ME0BYS1835 60

16 % 30
18 % 35
BCC2R7M706YS1840 70
BCC2R7M127YS1860 120

18 x 40
18 x 60

e 4Rl Snap-in type

Rt

Size

EAFMEER
Max. ESR

RER

IE 5=

Rated | Rated

Voltage| Cap.
(V) (F)

7 ER AR

Part number DD xL

(mm)

ESRac

(1kHzma)| 'ECE

(mQ)
BCC2R7V127TZ2245
BCC2R7V147TZ2250
BCC2R7V187TZ2550
BCC2R7V207TZ2555
BCC2R7V257TZ3050
BCC2R7V307TZ3055
BCC2R7V367TZ3550
BCC2R7V407TZ3555
BCC2R7V477TZ3560
BCC2R7V507TZ3566
BCC2R7VB07TZ3570

ESRoe

BX
TAEMRIR
Maximum
Continuous
Current(A)

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

X
I ER T
Maximum

Peak
Current

(A)

1.82
2.63
3.38
4.86
5.29
7t
10.06
11.68
13.17
15.88
24.55
19.06
23.05
30.92
36.70
48.50

mk
e {8 L 3FEE
Maximum
Peak
Current
(A)

RBX
i EL AT
Maximum
Leakage
Current
(72hrs/mA)

0.010
0.012
0.015
0.020
0.020
0.030
0.040
0.050
0.055
0.060
0.080
0.072
0.080
0.110
0.125
0.28B0

A
i F
Maximum
Leakage
Currant
(72hrs/mA)

RER A 2

Electric Double Layer C

hEEE
Power
Density
(W/kg)

oK RER

Maximum
Energy
{W.h)

HEREE
Energy
Density
(Wh/kg)

MEFTE | mAHEE
Power | Maximum
Density Energy
(W/kg) (W.h)

RERTEE
Energy
Density
(Wh/kg)




R<TEx Dimentions (mm)

o A iE 5| & Cylindrical type

e 124F CS Type

M12x1.75

11.5Min

e 3£4E CC Type

0
$14-0.1

©60.8Max

MBI & Standard Products
Rt

Size

A
TAER
Maximum
Continuous
Current(A)

RARFEMLR
Max. ESR

ESRoc
IECiE
(maQ)

LT
BE
Rated | Rated
Voltage| Cap.
(V) (F)

T i 0 5
Part number ESRac

(1kHz/m Q)

©DxL
(mm)

60 x 51
60 x 74

BCC2R7V657CS6051
BCC2R7V128CS6074
BCC2R7V158CS6085
BCC2R7V208CS601X
BCC2R7V308CS601W

60 x 85
B0x 102
60x 138

b5 mE
EEER | RER
Maximum | Maximum
Peak Leakage
Current Current
(A) (72hrs/mA)

2 K fE R
Maximum
Energy
(W.h})

NEBE
Power
Density
(W/kg)

597.75

975.80
1208.96
1588.24

2275.28

03 Lol
Energy
Density
(Whkg)
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BCE {ERIRAR 5]

BCE Low ESR Series

455 Features

o B{E A Extremely low ESR
e RiFHE., B EM Lowleakage current and high reliability
o KHE&, 4P Long life and free of maintanence

RiFH Application

e HigI A High-techtoy

® S EE Start power

e [S&MBIRE Back-up power

7= RiEE Specifications

MERE
Rated voltage

27V

RARE

Surge voltage

2.85V

BEuHE
Nominal cap. range

1.0F - 10F

HFERE

Capacitance tolerance

—-20% ~~ +50%; —20% ~ +20%; —-10% ~ +30%

TiFimE
Operating temperature

-40T ~ +70C

fE=hF

Cycle life characteristics

f25CT, LliEwE Wi B 7 85 75 B 2 fB [ 7 3 0 ie B [ (8 1 5 75 A R (=500,0000%)
Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25C,
(=500,000 cycles)

BB T4 Capacitancechange | = #B{EAN30%; = 30% of initial value
M BEEE4L Internal resistance = #HIWAEM2ME; <= 2timesofinitial value

ShIREE{Y Appearance BT ; No apparent change

S i T o
High temperature load time

B E Temperature; +70T
L Voltage: B M [E Rated voltage
)ik At 4€ Duration of testing: 2,000(+48)hrs

HE T Capacitance change < PIEIEM30%; =< 30% of initial value
A BEZE4L Internal resistance = WIEEM26E; = 2times ofinitial value

SpAFTELL Appearance FTRHBETEL; No apparent change

iR

Temperature characteristics

iR EF Temperature: T+2T ( -40TC=T=+70T )
izt Bt 4€ Duration of storage: 12hrs
7t ta 2k Non-loaded

#H=F{L Capacitance change = MIEEMB0%: < 30% of initial value
M BEEE Internal resistance = {IEEEI2EE; = 2times of initial value

S FE Appearance JERHR L ; No apparent change

i

Humidity characteristic

M [E Voltage: #iiiE FA[E Rated voltage
18 3458 & Relative humidity: 80%-95%
Wizt BH4€ Duration of testing: 240hrs
2 Temperature: 40+ 2T

FE T Capacitance change = ¥A{ER30%; = 30% ofinitial value
=

MEZT{ Internal resistance WA EY26E; = 2times of initial value

SR EE{L Appearance TR EL; No apparent change

Himid

Vibration resistance

RI&® Amplitude: 1.5mm

5% Frequency: 10~55Hz

7318 Direction: X,Y,Z(2hrs)

iz Bt £ Duration of testing: Bhrs

FEEM Capacilance change = #IAEAIB30%; = 30% of initial value

M IEZE{L Internal resistance = ¥YaEHI2HE; = 2times of initial value

ShA AL Appearance FHRRTL; No apparent change
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HRIFZ 2 Standard Pr

* S48 Radial type

#E | Hm | RY RASHEN e e e e e s itnl ene
. BE | x@ | Sie Max. ESR TR | EERR | WMER | DEEE  RARE | EERE
PR Rated | Rated Maximum Maximum | Maximum | Power | Maximum | Energy
Part number Voltage Cap _1 ESRoc Continuous Peak Leakage | Density Energy Density
l'V'ig E'F"r. ©DxL ESRac IEC3E Current(A) Current | Current (W/kg) (W.h) (Whikg)
WV 4 (mm) |[(1kHz/mQ) i QL]‘ (AT=15C) (A) (72hrs/mA)

BCE2R7X105YS50812 8x12 : ; 0.008 5891 0.0010
BCE2R75205YS0816 8x16 : . 0.013 5945 0.0020
BCE2R7S5335Y50820 : . 8x20 . 0.015 6902 . 0.0033
BCE2R7S505YS50825 8x25 . . 5 . 0.020 6312 0.0051
BCE2R75505Y51020 I 10x 20 . 0.025 5302 0.0051
BCE2R7M705YS1025 10x25 ; . 0.030 7477 0.0071
BCE2R7M106YS1030 10x 30 . 0.035 7406 0.0101
BCE2R7M106YS1B20 . 12.5x20 . . 0.035 6762 . 0.0101

ETi8H
Military uses

New energy vehicles High peweroutput

hiETiE : P BEE=%

Rail transit EEE L Intelligent meter

inafiEE EREEM

Mation control Smart grid

BmTH | RPEEE. KRR

Electric tool Solar and wind energy

e

Electric toy




GHELE

Electric Double Layer C

EnLcon’®
BCV MmERS

BCV High Voltage Series

455 Features

® St £ High voltage
e /R H Low Leackage current
e K& ¢ Long life

RiFH Application

o E gk & Smart meter
e B 7 T B Electric tool
e FHEGLE Intelligent toy

= RiEE Specifications

MERE
Rated voltage
REARE
Surge voltage

HEEE
Nominal cap. range

BERE
Capacitance tolerance
TiFiRE
Operating temperature

3.0V

3.15V

1.0F ~ 400 F

—20% ~~ +50%; —20% ~ +20%; —-10% ~ +30%

-40TC ~ +65C

f25'CT, LUEE @B A s B E Y E e 6B E R 7 B (=500,00000).

Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25C,
(=500,000 cycles)

# B Capacitance change
M ZE4E Internal resistance
ShAM A4, Appearance

iR E Temperature: +65T
B JE Voltage: #EM[E Rated voltage
#lid i< Duration of testing: 1,000(+48)hrs

E=hF

Cycle life characteristics

=< WIEM30%; = 30% of initial value
= #WAER2ME: = 2timesofinitial value
BT, No apparent change

B iR R 6

High temperature load time

FET {4 Capacitance change

= PR {EARIZ0%;

M BEZE4L Internal resistance

= 30% of initial value

= #MiaEM3ME;

3 times of initial value

SpM I Appearance

THRBTL;

No apparant change

i R
Temperature characteristics

R Temperature: T+2T ( -4

0T <T=<+70T)

izt B 4€ Duration of storage: 12hrs
7 18k Non-loaded

#H= 24 Capacitance change = WML EAIR0%:; 30% of initial value

=
M BEEE Internal resistance = {IaHEEI2ME; = 2times of initial value

SpIR =LY Appearance LRI ; No apparent change

EE

Humidity characteristic

[ Voltage: #iE M JE Rated voltage
183438 £ Relative humidity: 90%-95%
Wizt B 4€ Duration of testing: 240hrs
S Temperature: 40+ 2T

HE=T Capacitance change = #A{EM3I0%; = 30% ofinitial value

M PAEE4E Internal resistance = #IalEI26E; = 2times of initial value

SpIM I Appearance FTEREL; No apparent change

i

Vibration resistance

PRI® Amplitude: 1.5mm

S ZE Frequency: 10~55Hz

737 [6 Direction: X,Y,Z(2hrs)

illizk Bt € Duration of testing: 6hrs

HFE=ZTEW Capacitance change = #BERI30%; = 30% of initial value

AFEEE4L Internal resistance = MIGERI2EE; = 2times ofinitial value

ShUAE{E Appearance BT, No apparent change




EDLCON

S, .
RV %
| .

-
|

BRI 2 Standard Products

* S54t& Radial type

HRFR

e
=

Parumber o | Feed]
(V) (F)
BCV3R0S105YS50812
BCV3R0S205YS0816
BCV3R0S335YS0820
BCV3R0S505YS50825
BCV3R0S505YS51020
BCV3ROM705YS1025
BCV3ROM106YS51025
BCV3ROM106YS1030
BCV3ROM106YS1B20
BCV3ROM126YS1B25
BCV3ROM1566YS1B20
BCV3ROM256YS1625 25
BCV3ROM306YS1630 30
BCV3ROM506YS1840 50

BCV3ROM107YS1860 100

e 4R Snap-intype

HE | R
HE | 8
Rated | Rated |
Voltage| Cap.

(V) (F)

7= Shgm g
Part number

BCV3ROV107TZ2245
BCV3ROV127TZ2250
BCV3ROV157TZ2550
BCV3ROV227TZ3050
BCV3ROV257TZ3055
BCV3ROV367TZ3560
BCV3R0OV407TZ3566

R~

Size

X EEER
Max. ESR

©DxL
(mm)

ESRac
(1kHz/mQ)

8x12
8x16
8x20
8x25
10x 20
10x 25
10x 25
10 x 30

12.5x 20
125 %25
12.5 x 30

16 % 25
16 % 30
18 % 40
18 % 60

Rt

Size

e K E{H
Max. ESR
ESRoc
|ECi%
(m)

®DxL
{mm)

ESRac
(1kHz/m Q)

BX
TAEMRIR
Maximum
Continuous
Current(A)

BX
T e
Maximum
Continuous
Current(A)
(AT=15T)

RX
I 5 B3

BX
it EE BT

Maximum | Maximum

Peak
Current
(A)

1.21
2.21
3.31
4.48
4.80
6.44
8.22
8.96
8.96
10.47
12.59
19.35
23.68
34.09
50.85

- N
U5 B 37

Leakage
Current
(72hrs/mA)

0.007
0.012
0.014
0.018
0.018
0.024
0.030
0.036
0.038
0.048
0.062
0.082
0.080
0.126
0.260

gX
iff BT

Maximum | Maximum

Peak
Current
(A)
70.75
79.65
91.09
115.87
128.21
183.42
207.61

Leakage
Current
(72hrs/mA)

RER A 2

Electric Double Layer C

hEEE
Power
Density
(W/kg)

oK RER

Maximum
Energy
{W.h)

HEREE
Energy
Density
(Wh/kg)

0.0013

0.0025

0.0041

0.0063

0.0063

0.0088

0.0125

0.0125

0.0125

0.0150

0.0188

0.0313

0.0375

0.0625

0.1250

!

hWBEEE | mARE=E
Power | Maximum
Density Energy
(W/kg) {W.h)

REEEE
Energy
Density
{(Wh/kg)
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Electric Double Layer C citor

EnLCoOn®
BCT MimiRR7

BCT High Temperature Series

455 Features

® Sifitia High Temperature
e {KFE#T Low impedance
® < #r Long life

RiFH Application

o EEE{V 3K Intelligent instrument
® [# [ £ T National defence industry
® 5 & B F Automotive electronics

= RiEE Specifications

MERE
Rated voltage
REARE
Surge voltage

HEEE
Nominal cap. range

BERE
Capacitance tolerance
TiFiRE
Operating temperature

2.7V

285V

1.0F ~100F

—20% ~~ +50%; —20% ~ +20%; —-10% ~ +30%

-40T ~ +85C

f25'CT, LUEE @B A s B E Y E e 6B E R 7 B (=500,00000).
Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25C,
(=500,000 cycles)

E=hF

Cycle life characteristics

#E T Capacitance change

= HIBEN30%;

MBAZE4L Internal resistance

= MR ERI2ME

= 30% of initial value
= 2times of initial value

ShAMEAE{L, Appearance

BT, No apparent change

5 i T A
High temperature load time

iR Temperature: +85T
L [E Voltage:
#lid B Duration of testing:

FE M [E Rated voltage
1,000(+48)hrs

FET {4 Capacitance change

30% of initial value

= PR {EARIZ0%;

M BEZE4L Internal resistance

=

= #MiaEM3ME;

= 3times of initial value

SpM I Appearance

THRBTL;

No apparant change

B Temperature: T+2T ( -40T=T=+85T)
i i€ Duration of starage: 12hrs

7 f1 8 Non-loaded

HEIT{L Capacitance change
MIBEEE{L Internal resistance = B E2E;
SpIR =LY Appearance BT,

M [E Voltage: #iiiEF[E Rated voltage

183438 £ Relative humidity: 90%-95%

Wizt B 4€ Duration of testing: 240hrs

S Temperature: 40+ 2T
HET 1L Capacitance change
FIEZE4E Internal resistance
ShILEE4Y, Appearance

PRI® Amplitude: 1.5mm

S ZE Frequency: 10~55Hz
737 [6 Direction: X,Y,Z(2hrs)
illizk Bt € Duration of testing: 6hrs

FE=ZT Capacitance change
MMEZE L Internal resistance
ShUAE{E Appearance

i R
Temperature characteristics

= 30% ofinitial value
= 2times of initial value
Mo apparent change

= MG {EMB0%;

EE

Humidity characteristic

= EA{EM30%; = 30% of initial value
= #iaMEEI2HE; = 2times ofinitial value
TR R T4k Mo apparent change

i

Vibration resistance

= 30% of initial value
2 times of initial value
No apparent change

= #IBERI30%;
= ¥ {E 2R ;
BT,




W R 2 =25

Electric Double Layer C to

BRI 2 Standard Products '

* S54t& Radial type

= e T T
el || Blo TH# BEETR | REE | WEEE | BARE | SRR

=TS Flaha:d R: tEd | ] Maximum | Maximum | Maximum | Power | Maximum Energy
Part number Voltage Caae @ ESRoc Continuous Peak Leakage | Density Energy Density
'V‘g {IFI)L DxL 15_?'?*‘-0(_‘_ Current(A) | Current | Current | (W/kg) (W.h) | (Whikg)
V) R RS (AT=15T) | (A) |(72hrs/mA)
BCT2R75105YS0812 . Bx12 1.09 0.007 0.0010
BCT2R7S205YS0816 i Bx16 1.99 0.010 0.0020
BCT2R7S335Y50820 4 8x20 2.98 0.012 0.0033
BCT2R75505YS0825 v 8x25 4.03 0.0186 0.0051
BCT2R7S505YS1020 . 10x 20 4.32 0.016 0.0051
BCT2R7M705YS1025 i 10 x 25 5.80 0.022 0.0071

BCT2R7YM106YS51025 10x% 25 7.40 0.030 0.0101

BCT2R7M106YS1030 : 10 x 30 8.06 0.032 0.0101

BCT2R7M106YS51B20 . 12.56 x 20 8.06 0.032 0.0101
BCT2R7TM126YS51B25 12.5x25 9.42 0.040 0.0122
BCT2R7M156YS1B30 12.5x 30 11.33 0.055 0.0152
BCT2R7M256YS1625 25 16x 25 17.42 0.078 0.0253
BCT2R7M306YS1630 30 . 16 x 30 . 21.32 0.085 0.0304
BCT2R7M506YS1840 50 . 18 % 40 . 30.68 0.120 0.0508
BCT2R7M107YS51860 100 18 % 60 45.76 0.250 0.1013




eoLcop®
BMW #ESEA RS

BMW Small Module Series

553 Features -
ELDLcOn
BAMW

o {EiFHE, KF4 Lowleakage current, long life ;;:;;m '
e 552, XIhE High power, high energy density 20

e 43 Maintenance—free

o HAER, FHEDRRFENR Module customized to meet different requirement

REiF Application

e BEE{ULFE Smart meters
e EHEKH Intelligeent home appliance
e BEHILE Electronic toy

7= g Specifications

HE B E ) ]
Rated voltage 55V; 6.0V; 7.5V

HEEE
Nominal cap. range 0.33F ~ 50F

FERE Q%% ~ 9. _DQoL ~
Capacitance tolerance 20% ~ +50%; —-20% +20%

LiEmE 5.5V. 7.5V: -40T ~ +70C; 6.0V: -40 ~ +65T

Operating temperature

25T T, LUIEE it (i F 7 58 75 57 2 ra 1R 0 22 S5 A I 8 8 B 38 B B3> 500, 000%) . _
Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25T,
BREG {=500,000 cycles)

Cycle life characteristics # BT Capacitance change | = #M#{HAI30%; = 30% ofinitial value
MPEFE4E Internal resistance = #¥iE{AM2HE; = 2timesofinitial value

ShIREE{L Appearance FTHAREN; No apparent change

B FE Temperature: 55V, 7.5V: +70TC; 6.0V: +65T
FELJE Voltage: Ei7E M JE Rated voltage
it B Duration of testing: 5.5V. 7.5V: 2,000(+48)hrs; 6.0 V: 1,000(+48)hrs

& IR A % KRBT Capacitance change < ¥IEE{ER30%; < 30% of initial value

Highismpatdiiisiesshiina 5.9 8 . = MWEM2MG; = 2timesofinitial value (5.5V. 7.5V)
SEX. Intemal resiFance < ¥IHAEMS34E; < 3timesofinitial value (6.0 V)

I Appearance THARTF; No apparent change

JEBE Temperature: T+2C (-40C<=T<=+70TC )
Wi B 4% Duration of storage: 12hrs
38 EEAE T3 Non-loaded

Temperature characteristics | F® % Capacitance change < WEEMEI30%; = 30% ofinitial value

M ZE4 Internal resistance = ¥ EM2E; = 2timesofinitial value

ShAM T4 Appearance BTN ; No apparent change

B JE Voltage: #EFE Rated voltage
18318 FE Relative humidity: 90%~95%
Wik Bt € Duration of testing: 240hrs
B 8 Temperature: 40+£2C

Humidity characteristic HET Capacitance change | = #¥#EM30%; = 30% of initial value

MBEEE{L Internal resistance = ¥ Y265 ; <= 2times ofinitial value

S IF{L, Appearance FTHAREWN; No apparent change

#R0E Amplitude: 1.5mm
$iZ Frequency: 10~55Hz

HiiR i 77 [@ Direction: X,Y,Z(2hrs)
Vibrabon resistance #l it Bt < Duration of testing: 6hrs

#@TE Capacitance change | = ##4{EAI80%; = 30% of initial value

M PBEEE1E Internal resistance <= MBER2{E; =< 2timesofinitial value

#hINAZ4Y. Appearance TRARTEH; No apparent change




EDLCON"
3 o L »
M Ay . \ / . : Electric Doubl

BB = Standard Pr ts

e 5 5V-28 /2 cellsin series connection

= 7 A m ok A
om X. TR Iﬂ%‘[ﬁ_%iﬂ i B WEBE BARE HEEEE
7= i £ A4 Rated | Rated | Maximum | Maximum | Maximum | Power | Maximum  Energy
Part number Voltage Cap’ Continuous Peak Leakage  Density Energy Density
§ Current(A) Current | Current (W/kg) (W.h) (Wh/kg)

vy | (F) (1kHzimQ)| 2% | (AT=15T) (A)  |(72hrs/mA)

BMW5R5S474MA0814 g 6x8x14 0.006
BMW5R5S105MA0814 0 | 16x8x14 ' ' " 0.006
BMW5R5S105MA0818 .0 | 16x8x18 0.010
BMW5R5S155MA0822 5 | 16x8x22 0.012
BMW5R5S255MA0827 : 16x 8% 27 0.015
BMW5R5S255MA1018 5 | 20x10x18 0.015
BMW5R55255MA1022 5 | 20x10x22 4 0.015
BMW5R5M355MA1022 5 | 20x10x22 ' 0.020
BMW5R5M355MA1027 5 | 20x10x27 ) 0.020
BMW5R5M505MA1027 0 | 20x10%27 : 0.030
BMW5R5M505MA1032 .0 20x10%32 ' : ' " 0.030
BMW5RSM505MA1B22 0 | 25x13x22 ' : ' " 0.030
BMW5R5M755MA1B27 5 | 25x13x27 | ' ; ' " 0.040
BMW5R5M755MA1B32 5 | 25x13x32 | ' . '  0.052
BMW5R5M106MA1B32 | 25x13%32 | ' ' . ' " 0.085
BMW5R5M106MA1B37 | 25x13%37 ' ' " 0.086
BMW5R5M1B6MA1627 5 | 32x16x27 0.068
BMW5R5M156MA1632  32x16x32 ' 3 0.075
BMW5R5M206MA1837 | 36x18x37 | ' : ' " 0.088
BMW5R5M256MA1842 ' 36x18x42 | ' : ' " 0.105
BMW5R5M306MA1842 ' | 36x18x42 | ' : ' " 0.145

BMWSR5M506MA1862 36x 18 x 62 0.240

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

wE | 5n Rt RAFHEMEMN i _ . . _ . "
BE | e Size Max. ESR AL (R | iF EEZE mAMRE HEEE
Rated | Rated Max_lmum Maximum | Maximum POWF__-r Maximum | Energy
Vnitage Cap Continuous Peak Leakage @ Density Energy Density
VY JF} WxDxL Current(A) Current | Current (Wikg) (W.h) (Whikg)
M| ) (AT=15T) (A)  [(72hrs/mA)

7= i 4 R
Part number

BMW7R58334MB0814 0.33 24x8x14 0.006 3125 0.0026 0.86
BMW7R58604MB0818 . 7.5 0.6 24x8x18 : 0.010 3472 0.0047 1.30

BMW7R58105MB0822 1.0 |24x8x22 0.012 3488 0.0078 1.82




Electric Doubl

RUT S\
EpLcop® .
HBIF= = Standard Pr ts

© 6.0V-28 /2 cellsin series connection

: 2K Bx | Bx
. Py X. TIERR IREER | RERE  DEEE BARKE HEEHE
7= o R B | Maximum | Maximum | Maximum | Power | Maximum | Energy
Rated | Rated } : s
Part number Voltage Cap Continuous Peak Leakage  Density Energy Density
(V) {F}. - Current(A) Current Current (W/kg) (W.h) (Wh/kg)
! / (1kHz/mQ) (AT=15TC) (A) (72hrs/mA)

BMWBR0S474MA0814 : 16x8x14
BMWBR0S105MAO818 ; . 16x8x18
BMWEBR0S155MA0822 : 16x8x22
BMWBR0S255MA0827 : 16x8x27
BMWBR0S255MA1022 : 20x10x22
BMWEBROM355MA1027 ; 20x10%27
BMWEBROMS505MA1027 $ 20x10x 27
BMWEBROMS05MA1B22 I ; 25x13x22
BMWEBROM755MA1B27 ; 25x13x27
BMWEROM106MA1B32 . 25x13x32

BMWEROM1BBMA1627 : 32x16x27

BMWBROM156MA1632 32x16x 32

BMWEROM256MA1842 36x 18 x 42

BMWEROMS506MA1862 36x 18 x 62




EDLEDM@
BMT il SiBIRERS

BMT High Temperature Module Series

455 Features

® E 8 High Temperature
e {XfH#T Low impedance
e K& 4y Long life

Eif Application

° FEE{L K Intelligent instrument
e [EBAFZE T National defence industry
e ;5 F Automotive electronics

7= g Specifications

EpLcan
BMT
55V 15F
-40~+85°C

EULCON
BMT
55V 15F

FEERE
Rated voltage

55V

HFEEE

Mominal cap. range

0.33F ~ 50F

FERE

Capacitance tolerance

—20% ~ +50%; —-20% ~ +20%

TiEiRE
Operating temperature

-40TC ~ +85T

25T T, UMEERGRERFRENE

S (=500,000 cycles)

EE R 1 3 50 i F FE (8] R 36 3¢ i B3 (=500,0001K).

Capacitors charge-discharge between rated voltage and half rated voltage under constant current at +25T,

HEL

Cycle life characteristics 4 Capacitance change

= WA AI30%;

A Internal resistance

= s n2eE;

= 30% of Initial value
= 2times of initial value

ShIREE{L Appearance

THREY;

Mo apparent change

iR Temperature: +85T
B JE Voltage:

EEaNEe 4t B 4% Duration of testing:

HiE B E Rated voltage
1,000(+48)hrs

High temperature load time | &% Capacitance change

= 5 {ERI30%;

30% of initial value

-

M Internal resistance

=
=

46 E A3

3 times of initial value

SN Appearance

TAEEW;

MNo apparent change

ik i€ Duration of storage: 12hrs

S A 4 Fia i Non-loaded

IRE Temperature: T+ 2T (-40C=T=+85T )

Temperature characteristics | F® &= Capacitance change =

= W {ERI30%;

= 30% of initial value

M PETE{L Internal resistance

= PG ERI21E;

= 2times of initial value

MM AT Appearance

TR ;

Mo apparent change

li# B 4€ Duration of testing: 240hrs

IRGEE iR EE Temperature: 40+2T

#BJE Voltage: FIEHE Rated voltage
183432 Relative humidity: 90%-~95%

Humidity characteristic H@E T Capacitance change

% of initial value

= MIH{ERI30%;

=

M PEEE Internal resistance

= 30
=

= 2times of initial value

M E N2AE

ShMI={E Appearance

THAREWL,

No apparent change

#RM8 Amplitude: 1.5mm
¥ ZE Frequency: 10~55Hz
7 [g) Direction: X,Y,Z(2hrs)

i #llis Bt € Duration of testing: Bhrs

Vibration resistance

F®T{L Capacitance change

= 30% of initial value

< MBEAI30%;

=

MBEZE{ Internal resistance

A 1E A2 ;

= 2times of initial value

ShIME=AY, Appearance

FHBTWL,

No apparent change

@
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M Ay . \ / . : Electric Doubl

BB = Standard Pr ts

e 55V-28 /2 cellsin series connection

= 7 A m ok A
om X. TR Iﬂ%‘[ﬁ_%iﬂ i B WEBE BARE HEEEE
7= i £ A4 Rated | Rated | Maximum | Maximum | Maximum | Power | Maximum  Energy
Part number Voltage Cap’ Continuous Peak Leakage  Density Energy Density
§ Current(A) Current | Current (W/kg) (W.h) (Wh/kg)

vy | (F) (1kHzimQ)| 2% | (AT=15T) (A)  |(72hrs/mA)

BMT5R53474MA0814 : 16x8x14 1.05 0.006
BMT5R58105MA0818 ; . 16x8x18 . . 2.02 . 0.010
BMT5R55155MA0822 : 16x8x22 2.84 0.012
BMT5R55255MA0827 : 16x8x27 4.10 0.015
BMT5R58255MA1022 : 20x10x22 4.40 0.015
BMT5R5M355MA1027 ; 20x10%27 . 5.90 0.020
BMT5R5M505MA1027 $ 20x10x 27 7.24 0.030
BMTS5R5M505MA1B22 ' ; 25x13x22 . 8.21 0.030
BMTSR5M755MA1B27 ; 25x13x27 : 10.8B6 0.040
BMT5R5M106MA1B32 . 25%13x32 . . 13.41 0.055
BMTS5R5M1B6MA1627 : 32x16x27 . . 17.74 . 0.068
BMT5R5M156MA1632 . 32x16x 32 . . . 2171 . 0.075
BMT5R5M256MA1842 . 36x 18 x 42 . . : . 31.25 . 0.105

BMT5R5M506MA1862 36x 18 x 62 46.61 0.240
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BMB E#ltRE

3]

BMB Customized Module Series

E5I#84H Custom module
o IRIBEAEKREHEFIME, RIEATSR, BESEREBEREHEAATER, HTEEPLTREMERE. ThEREK,

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

1540181136l Designed module examples

W%Fﬂéﬁ

Electric Double Laye

AE B
Rated voltage

48V

48V

HERE
Rated capacity

44F

22F

165F

ESRoc

=45mQ

=65mQ

=6.0mQ

5 K U {E BT
Maximum peak current

100A

220A

1990A

hEFEHRN
Outer packing

LR E T

Heat-shrinkable plastic sleeve

PR EGHE
Heat-shrinkable plastic sleeve

EmINE
Metal case

8 25 i TR
Voltage withstand
characteristic

H#EDC: 1KV, 3ZRAC: 2.5KV

TEBEER
Operating temp. range

-40~470T

B AR

Balancing mode

F# Active

Fah+35h Active & Passitive

PEFERE
Balancing threshold
voltage

2.65V

2. 6-~2.7V

2.65V

R~
Size

155 x 32 x 62mm

250 % 115 x 80mm

416x190x 217mm

NARE
Application principle

ERERERRD
Low temperature start—up for
motorcycle

36VEZIHITEH AR
36V auxiliary power supply for
electric bicycle

REEER LMt Rg
Wind turbine pitch and other
energy storage systems




W R 2 2%

Electric Double Layer Capacitor

tRHigitiHBA Description of module design

e Hi{k4 ik Cells separation

o BRERPERFERNBEHTHYE, FXNFEERRMEMEHITHE, UESEAEFTLERANIELEE,

ReHAr-anTEERREY.

+ 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.

gt Circuitdesign

hEE: MB\ELEREMNEIT

HEE: RIB\BEP A ARSEALIET

¥l EEH+WBHE

. BEEREAN., FiRAeN., RFEKRNEE

Wifl: RI\EAFK, T8t SPI, RS232, RS485, CAN, 12C, SMBUS, BLKRM B JFifiill % & i
EiAXE

PCB: AL, FE, HEN, SHEIRS. R

MmIhge: BASHEREE., HTEEAFHATE. EZS L3 EFLFTERERRAE

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

ZHi% it Structure design

BHE5EETHRES

K HACAM=41i& it

LHER, FESE

FREER, RET, REFER

HE RSk AR, RIEERSHNAERHEERER
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.




EOLCON® " 7 i ) Remess
RXAER

Technical Information

IECE =Mzl /3% 1IEC Capacity Test Method

= AUz IR drop EEITEAR:
Capacitance caculation fomula:

IX(t2-t1)
U1-U2

Hrp.

1 : AZE Eif Discharge current I=4 x C x Ur(mA)
Ui : #AEE Initial voltage U1=0.8 x Ur(V)
Uz : ML EJE Test finish voltage Uz2=0.4 x Ur(V)

t1 : #FAHE EU 1YY R g9 BT iE] Time corresponding to initial voltage (s) ;

t2 : U & 45 i [EU 2%t B 4 B /8] Time corresponding to test finish voltage (s) ;

IEC ESRoc jliz{75i% IEC ESRoc Test Method

BIEV)4

Ur . ESRocit EAR :
: ESRpc Caculation fomula:

U1-U2
|

ESRbpc=

Ko,

I: MBI Discharge current I1=40 x C x Ur(mA)

Ui : BB A EE Initial voltage at discharge beginning;

Uz : i 10ms/a 4R B & Finish voltage after 10 msec’ s discharge;
At : FEE AT Time for discharge At=(tz=t1)=10msec




nEiEBERESRoclliX7six Capacity and ESRoc Test Method by six steps

'4 __Cycled Cyele 2 > M3t 25 B Test steps:
Ue A . . stepl: #HE10s;

1 e

Rest [ Open Circuit ) 10 seconds;
step2: HIBRINERTBEZMEREUR;
@ Charge device to its rated voltage at constant current 1;
step3: M H#5s;
Rest { Open Circuit ) 5 seconds;
stepd: #@E10s, iBFtd. V3;

Rest 10 seconds. Record test time and voltage at end of

test (14, V3) ;
J UEE,;ﬁia'I‘EﬁﬁﬁFEEm/oum B3Rz, va, 153

2 13 th 15 th 7 18 19 tin il 12 Discharge device to one-halfits rated voltage at constant

&3 Caculation fomula:
!—H oo B ! . Record test current, testtime and voltage at end of the
K ABIRFL B B & capacitance of the two cycle! g

Cdch1 12x(15-14)/(V3-V4); Cdch2=12x(t11-t10)/(V8-V10); tast (12, 5, VAL,

{EE{;}J—&EEEHIL F‘q Bﬂ Discharge DC internal resistance. ¢ JESs, EFR6. V5;

ESRdcm =(V5-V4)/12; ESRdch2=(V11-V10)/12: Rest 5 seconds. Record test time and test voltage at end of

HiFE ZE & Discharge capacitance: the rest (18, V5) ;
Cdch=(Cdch1+Cdch2)/2; EHstepl-step6, FHZRIMEMEFH. LEFMMNE, 8FMERER
H B Hifi M8 Discharge DCESR: MEZE0AVELT.,

ESRdch=(ESRdch1+ESRdch2)/2; Repeat Step 1 tostep 6. Discharge device to low safe voltage |

current 12.

Hip: 11=12=75mA/F [ <0.1V ) after the second cycle at current 2.

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

o Iy KIEEMT: 1 ¥ ZE1/2UrR a5 K H B B
Maximum peak current: the maximum current which the capacitor discharges from UR to
1/2Urin 1 second.
IMax=0.5Ur/(Rpc+1/C)

o MR : 25C NEE72/NE 5 Bt i FR i

Leakage current: the current after 72 hours constant voltage load in 25T

® i K fiZ7FAE B Maximum storage energy :
E=0.5CUR?

e Ijj Z E Power density:

Pd =(0.12*Ur¥ESRoc)/mass
* GE 2% F Energy density

Ed =(0.5CUr%)/(3600*mass)
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Instruction

X RUNEEREL (EDLC ) EARMAF LI, SEFEE AT EFIED 0 M 87tk 4P EA2EX#
RARE, BEHESHNEKAR,

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, &idp Lifetime

EDLCEAMEGAILIRMEXAFTETIE, SHWEBKEHR (ESR) @M, BEBHLUSFE TH30%, BHAIZEM200%2
MREHIEAFTHELZRAE, EDLCAREREABHAMETRE R, MERTERE. HUEFBRAFEEAZ RN
KFER, BREFHFHRE.

EDLCHEREREZTEREENRENEN. KREAFETER, BEETSREFGWHE. WRFEILE, EDLCA
BEFESK, SBRESHBRITH. SRTEAHESRABLSHERBESME. EDLCAASL.

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, RMAB[E Reverse voltage

EDLCHIIE, Atk mERMBIAMN, it LEDLORBFEEMRYE, HTHSH—HEAN, 81 EFHFEAMIENK
SRR, BAEDLCRERAFRBARSI R REENHE, ERFBEREFNMNE. WRE—FTRO LKBRERE
Bit{TREFER, EDLCHIEGH SR KHLEE,

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. iREFXRM Temperature performance

G ANTIMEDLCHRAETIERETREN-40T~+70TC, EDLCES THERETER, BEHEERIETIE, ESRLE
F, EMAESBOAEXEBSE, BESBE RIRAIBERAITF. REMS. HEREEKNEESLETEE,

—MsRiE, ﬂ'fﬁ.mf“ﬁﬁﬁm“'(} EDLCHIFGMeHE—¥; ERTEEZRTEAK, EDLCHERBETMUMES
THEBREMASERANTSELMEFES, ALk, BURTRBREEER. ERETEMENERA, BEFHNREIET
BERE, ESRABRE—MEYIR,; AR RMNESRHAR, EMARESMISMEDLCER K AMS L, REREME
MEBRAMIEFERELRBEZT. BREEEAVRE~ R LERRIERK~REFMm.

@




Electric Double Layer Capacitor

EDLCON 9 X S | WS 2 A 52

BERYL EDLC normal working temperature is —-40°C~+707C. 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 10°C, 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, B A Charge method

EDLCEEZERBEBEHBBGTERERBMRMBATYIBEWMBEN, REGFHEER, THBRTEFEEAFERN, At
ARBARERRELME. EDLCAIRASHMAZHRTRER, EFBEERR. EERE. BEDENSERMEFRS (GlnE
i) HEITHEKER. MREDLCSEBHFE, M—MEBERKEEBSRABRBMNES,

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

MTFRBHEAME, BATEDLCHBEDTR (2.7V3.0V) , FAUFKEEFRLINESHENEAER. BTEDT
EDLCHERAEMMER FHRMAER, MRINEBESE U IR AT RMERRAMERESL.

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. BiE Welding

IBEN AL SHEDLCR AR . B AEEFH. EDLCIEEMEE L TRIEES
NEEFLEDLCRACREHESH P, REEESHIEM L RS,

* BMREDLCAMVPEE A SPCBREEHKEHEEM, EEEEISSHECHEIMR.

¢ B BEDLCAER SRR MR E TF, RIBAIER E I,

o FTIEH:

BEEDLCHEE S EM, TNEES B, BWEERWETI50TC, BESERE D T4F8H; KRAW
e D ISk SEDLCIE M E it ptnta, D3R SHEDLCHEEARR .

o IR

LPCBMARRABIT60F 8, FMIABREASTT100T, 2HNEHEEEEABO.SmmEE.

TREEEZEEBRNEATSHAE =R

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




epLCON® PN R

o [OFIR:
BRIENEEHBMNMEMLERIEERE, SMEDLCTAEMEARFER , ML O s FXmi s BTIEE,

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 not dip 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.

e 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. SRR Ripple Current

EDLCHILL FRERBARRFESHNE, EYLERRPESZENNAENHMMEESRA S, FEHEE. ATH
REHER BB RS E. ESRENEEGHEE, BIERKLIEBR T TIEMEDLCREREEMAEIIC,

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 decompaosition,
increased ESR and reduced life time.

8. I"fF Storage

PAEEL TG h K EfEFEDLC:

* BIR/BIRRE,

° [AXES, ML,

o EESK, #K, W HELFmEM,

e HESEMEME, B, HERIAHTSEEM,
o ESIRA IR,




EuLcDmg,Q

Do not store the EDLC in the following environments:

e 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&fs Transportation

EDLCH) El FREH = 2IUS DOT (EH &1) NATAR M ZE ; E#F A E IR IEH 7™ @ % 58 2 UN3499 Capacitor: electric
double layer (with an energy storage capacity greater than 0.3Wh) (NEBEEHEZE, §EEXF0.3Wh)

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, E3S=WMAIER Emergency procedures

MRRVEDLCH AR BEEISRK, HIAEASEDLCEZMBIRMAR, iLEEER, ABHETEBLIE, FAiE
S FEMITAREDLC; MREDLCEERBABIFEBITH, FERAKAZTIMBYRLZEENR (MSDS) .

MRBETRMBR:

o JRkEEML. FARE B OKFNIE K 1 R B RR o

o REIFHER: RRsFRELERRKFE, BE,

o WEX: MEPAKEO, BME,

If you detect the EDLC overheating or if you smell unigue 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.

e Eye contact: Flush with flowing water or saline, and immediately ask for medical treatment.

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

11, —EERL%EE General safety consideration

EDLCEFARMAEE, THEREMEREOAIVIUT, MBRER“EZLEBE,

MESEFRE, REFTH, KESLFT150CM#A, EDLCERRLZEDBREAER ., AEEH. fiff. FRHRIFR
EDLC, i AFESHARAMSHEREMHIIRG.

AEMBEEFEDLC, MRFELHMERIEALE.

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.

(31
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