compliant

Vitzrocap

Electric Double Layer Capacitor

VITZROCAP always with you

TZRO
CELL

www.vitzrocell.com



.jo :

- .

VITZROCELL  president™Paul Ja
N

» - ‘
I\? . Golden rule(3C1l)
Ission

Creativity,
To Enhance Smart, Safe, and ' Change,
Green World as a dedicated / Challenge,

I
|

power solution provider. Innovation

\




-

“

COMPANY
HISTORY

2 '1 \
VITZROCELL's P:

1987~1991

19

entF
ed 1SO 2001 Qual
0 05 Unification of Cl and decl:

001~2010 2002.06 Changed Comnpany.Na

2010~Now

2004.06 Designated as Technology'C y from KIBI

2004.11 Granted USD illion Exportation Prize

2005.05 Awarded “Advance Technology and R&D Cente

2006.03 Acquired Environment System Certification (ISO 140

2006.09 Started Research & Development of EDLC

2007.11 Acquired Defense Quality Management System Certificatio
2009.05 Grand Prix Prize of Excellent Corporate Management in Chungf
2009.10 VITZROCELL Listed on KOSDAQ

2009.11 “The Technology Fast 500" by Deloitte

2010.07 Awarded “Excellent Labor-management Company” by Mi
2010.11 Awarded a Prize of 20Million Export

2010.12 NEP Approval (Ministry of Knowledge & Economy) s

2011.11 : ompany” by Chungnam Province

try of Knowledge & Economy)
2012. 08 Acquisi
2012.10 Establishm n of 1st factory ,
2013.07 Awarded “Excel mpany” by Ministry of Labor -
2013.10 Award lobal Specialize mpany” by Ministry of Trade Indu : nergy.
2013.11 Awarded a prize of USD 30 Million export (July, 2012 ~ Ju LR) -
2014.11 Awarded a prize of USD 50 Million export (July, 2013 ~ June )
2015.08 Changed Company Name to Vitzrocell USA from EXIU
2015.12 Awarded “Presidential Citation”




Part Number

VSCS 002R7 305 NEENEN

>>> Internal Code
Special Code S:Srandard U :Unique, etc

Terminal Type S:Snapin C:Screw L:lLead W:Welding, etc

Terminal Number 20r4PIN
Internal Code 1 A, B, C given in case of make-to-order
Internal Code 2 A Active Balance P:Passive Balance

>>> Nominal Capacitance

Capacitance Symbol Capacitance Symbol
3F 305 50F 506
5F 505 100F 107
10F 106 120F 127
25F 256 350F 357

>>> Rated Voltage
Rated Voltage 27V 30V 5.4V
Symbol 002R7 003RO 005R4

>>> Serial Name
v Simplified from of Vitzro

S:Standard H:High Temp. P:High Power

S L : Leakage Intension V' High Voltage

Cc C:Cylindrical P:Prismatic H:Pouch N:Coinetc.

S S:Single Cell M:Module




Single Cell

>>> Features e Cylindrical Cell
® Radial Lead / Lug Terminals
e Very Low ESR(High-power density)
® Compliant with RoHS, UL, and REACH requirements

>>> Lead Terminal
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‘ 150 min ‘ 4.0min ‘ Dimensions in mm (not to scale) D'=[D+1.0] Max

>>> Lug Terminal
Safety Vent (+) Positive Polarity (+) Positive Polarity

195+05

23.0+0.2
240+02

(-) Negative Polarity (-) Negative Polari‘ly (-) Negative Polarity
2PIN 4PIN
>>> Standard Products
ltem Performance
Rated Voltage(Vr) 2.7 volts 3.0volts 2.5volts
Nominal Capacitance Range 3to 500 F 3to 500 F 3to350F
Capacitance Tolerance -10% to + 30% (at 25°C) -10% to + 30% (at 25°C) -10% to + 30% (at 25°C)
Operating Temperature Range -40°C to 65°C -40°Cto 65°C -40°Ct0 85°C

After 1,000 hours at rated voltage loaded under + 65°C and + 85°C
the capacitor shall meet the specified endurance limits :

Endurance
Capacitance change <30% of initial value
Internal resistance <2 times of specified value
Measurement At -40°C, 25°C, 65°C At-40°C, 25°C, 65°C At -40°C, 25°C, 85°C
Temperature o
TR Cr S AC +5% of initial value
Internal resistance 2 times of specified value
Cycle Life e Capacitance change <30% of initial value
Eaactenstis ' Internal resistance <2 times of specified value
Shelf life After 1,000 hours storage at +65°C(2.7V), +65°C(3.0V) and +85°C(2.5V)

without load, the capacitor shall meet the specified endurance limits of endurance.




Single Cell

>>> Lead Terminal

>>

Rated Operating X
Part Number voltage Temperature Capacitance
V) Range Q)
VSCS 002R7 305 3
VSCS 002R7 505 5
VSCS 002R7 705 7
VSCS002R7 106 U 10
2.7 -40°Cto 65°C
VSCS 002R7 106 10
VSCS 002R7 156 15
VSCS 002R7 256 25
VSCS 002R7 506 50
VVCS 003R0305 g
VVCS 003R0 505 3
VVCS 003R0 705 7
VVCS003R0 106 U 10
30 -40°Ct0 65°C
VVCS 003R0 106 10
VVCS 003R0 156 15
VVCS 003R0 256 25
VVCS 003R0 506 50
VHCS 002R5 305 g
VHCS 002R5 505 5
VHCS 002R5 705 7
VHCS 002R5 106 U 10
2.5 -40°Cto85°C
VHCS 002R5 106 10
VHCS 002R5 156 15
VHCS 002R5 256 25
VHCS 002R5 506 50
Lug Terminal
Rated Operatin
Part Number  vgltage Te,ﬂperat.?re Capacitance
) Range Q)
VSCS 002R7 107 100
VSCS 002R7 357 2.7 -40°Cto 65°C 350
VSCS 002R7 507 500
VVCS 003R0 107 100
VVCS 003R0 357 30 -40°Ct0 65°C 350
VVCS 003R0 507 500
VHCS 002R5 107 100
25 -40°Ct085°C
VHCS 002R5 357 350

Internal Resistance(mQ)

AC(1kHz)

Internal Resistance(mfl) [ gakage Size (mm)

AC(1kHz)

DC
=70
=50
=45

DC

Leakage
Current
(mA, 72hrs)

0.008
0012
0.020
0.030
0.030
0.060
0.068
0.105
0.010
0015
0.020
0.030
0.030
0.045
0.075
0.150
0.010
0.015
0.020
0.030
0.030
0.045
0.075
0.150

Current
(mA, 72hrs)

0.550
1.500
1.000
0.300
1.000
1.000
0.300
1.000

Size (mm)
DxL P d
08x20 4 06
10x20 55 | 06
10x20 55 06
10x 25 55 | 06
10x30 55 06
13x25 55 06
16x25 8 08
18x40 8 08
08x20 4 06
10x20 55 | 06
10x20 55 | 06
10x25 55 | 06
10x30 55 06
13x25 55 | 06
16x25 8 08
18x40 8 08
08x20 4 06
10x20 55 | 06
10x20 55 06
10x 25 55 06
10x30 55 06
13x25 55 | 06
16x25 8 08
18x40 8 08

DxL

22 x 45
35x60
35x80
22x45
35x60
35x80
22 x 45
35x60

Energy
Density
(Wh/kg)

48
54
T4
59
6.7
82
4.1
46

Energy
Density
(Wh/kg)

21
24
88
37
34
33
37
45
26
29
4.1
4.6
4.1
4.1
46
53
18
20
28
32
28
28
31
38

PIN

2,4

2.4

2,4
24

2,4



Single Cell

Performance Data

>>> Endurance: 2.7V/10F, 65°C (10x25mm)
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>>> Temperature Characteristic
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Single Cell

Performance Data

>>> Endurance: 3.0V/10F, 65°C (10x25mm)
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>>> Endurance: 2.5V/10F, 85°C (10x25mm)
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Module

>>- Features ® Two Lead Terminals and Cylindrical Cell
® A serial combination of 2 single cells
¢ High Capacitance
e Very Low ESR(High-power density)
® Compliant with RoHS, UL, and REACH requirements

>>> Drawing S 70
5
: T [
g ——— L]
- Min.15 v
L+15 Min.19 D+05

>> Standard Products

ltem Performance

Rated Voltage(Vr) 5.4 volts 6.0volts 5.0volts
Nominal Capacitance Range 1.5t025F 1.5t025F 1.5t025F
Capacitance Tolerance -10% to +30% (at 25°C) | -10 % to +30% (at 25°C) = -10% to + 30% (at 25°C)
Operating Temperature Range -40°C to 65°C -40°C to 65°C -40°C to 85°C

After 1,000 hours at rated voltage loaded under +65°C and +85°C
the capacitor shall meet the specified endurance limits :

Endurance
Capacitance change < 30% of initial value
Internal resistance < 2 times of specified value
Measurement At-40°C, 25°C, 65°C At-40°C, 25°C, 65°C At-40°C, 25°C, 85°C
Temperature LEOL of initi
characteristics AC +5% of initial value
Internal resistance 2 times of specified value
Cycle Life Capacitance change <30% of initial value

2 500,000 cycles
Characteristics Y Internal resistance <2 times of specified value

After 1,000 hours storage at +65°C(5.4V), +65°C(6.0V) and +85°C(5.0V)

Sl without load, the capacitor shall meet the specified endurance limits of endurance.




Module

>>> Dimensions

Internal

Operating i Resistance(m0) Size (mm)
Part Number Rated(z)oltage Temperature Capacitance Lee(tkagt_el (Z:Il:rr;ent
Range (F) mA, 72hrs
AC(1kHz) DxLxW P
VSCM 005R4 155 15 <130 0.020 9x22x17
VSCM 005R4 255 25 =9 0.030 11x22x21
VSCM 005R4 355 815 <70 0.040 M x27x21
VSCM 005R4 505U 5 <70 0.050 11x27x21
VSCM 005R4 505 5 =40 0.050 11x32x21
VSCM 005R4 755 75 =40 0.110 14x27%x27
VSCM 005R4 126 125 < 40 0.120 17x27x33
VSCM 005R4 256 25 =30 0.200 19x42x38
VVCM 006R0 155 15 <130 0.020 9x22x17
VVCM 006R0 255 25 <120 0.030 1M x22x21
VVCM 006R0 355 35 <120 0.040 1M x27x21
VVCM 006R0 505 U 5 =40 0.050 1M x27x21
VVCM 006R0 505 5 =50 0.050 11x32x21
VVCM 006R0 755 75 =40 0.080 14x27x27
VVCM 006R0 126 125 = 40 0.140 17x27x33
VVCM 006R0 256 25 < 2 0.290 19%x42x38
VHCM 005R0 155 15 =130 0.020 9x22x17
VHCM 005R0 255 25 <120 0.030 1M x22x21
VHCM 005R0 355 35 =120 0.040 1M x27x21
VHCM 005R0 505 U 5 = &0 0.050 1M x27x21
VHCM 005R0 505 5 =10 0.050 11x32x21
VHCM 005R0 755 75 =40 0.080 14x27x27
VHCM 005R0 126 125 <40 0.140 17x27x33
VHCM 005R0 256 25 < 2 0.290 19x42x38
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Electric Double
Layer Capacitor

Performance Data

>>- Endurance: 5.4V/5F, 65°C (10x25mm * 2EA)
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>>> Temperature Characteristic
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» Hybrid Battery Pack uses the advantage of Li-SOCl2 Battery with its high working Voltage

and capacity as well as the advantage of EDLC with its high power capability

» The energy of Li-SOCLz Battery will charge to EDLC and be used for high pulse currents

without severe voltage drop.

>>> Comparative Results for Operating Voltage

e Test Sample: Li/SOCI2 Bobbin A vs Li/SOCI2 Bobbin A + 0.5F EDLC

* Load Condition: Sleep 6.5pA, 20mA/1s and 6.9mA/2s Pulse every 1day
e Temp. Condition: Temp. Cycle(30 ~ 55°C)

e
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>>> Simulation Results in Hybrid Circuit

¢ Applied Power: Bobbin D, 5F EDLC
e Applied Load: 100mA/10sec
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° 5,160 channels & 130 chambers have been set up for reliability test as of 2016.

° We plan to secure 6,500 channels & 180 chambers for EDLC & battery test till 2017.
* We invested about US$ 3,500,000 for battery & EDLC test center until 2015.

* Test centeris running 24/7 throughout the year for customers.

. Vitzrocell conducts tests according to Customer’s Condition & Requirements and supply
technical report to customers.

>>> Test Center

Customer Requirements for Test ltem Vitzrocell perform tests according to
(Customer Condition) - Customer’s Condition & Requirements

Discharging & High Temp. Chamber Room Temperature Monitoring System (Chamber Control)
[ — - -

Chamber Menitoring System = -

I N ENEE e
Ll [ BE

] el

° Utility: UPS System, Temperature Monitoring System, Chamber Monitoring System, Exhaust System,
Centrifuge / Vibration / Drop Test machine, etc.




: Semi-permanent cycle life characteristics(over 500,000 times), high power(10,000W/kg)

: Memory Backup, Smart Meters, Network Equipment, Car Black-Box, DVR, Solar Street Lamps,
Emergency Lamps, Currency Counter, Printer, Engine Start/Stop, UPS system, Wind Turbine, etc.

>>> Backup
!/ . ;
Rice Cooker SSD Car Black Box Currency Counter Photo Copier

>>> Power assist

g S o

Smart Meter Actuator Hybrid Fork Lift

>>> Energy harvesting, Smart grid

€ 4 WS

Solar Light Road Sign Solar System UPS ESS







Vitzrocell's Product Lineup

EDLC(Radial & Lug Type) High Temperature Battery

Ampoule Battery Thermal Battery
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LiSOCI, & Hybrid Type

T z R o Head office / factory
Sinam Agriculture and Industry Complex, 256-41 Dugok-li, Sinam-myun, Yesan-gun,
Chungcheongnam-do, South Korea (04998) Tel : 82-41-332-8642 Fax : 82-41-332-8646

C E L L Seoul office

- 1 VITZROCELL Bldg, 241 Gunja-dong, Gwangjin-gu, Seoul, South Korea (32417)
WWW.VItZrocell.COM  1g.82.22024-3219 Fax - 82-2-499-2756



