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Electrolytic capacitors with
conductive polymer to meet
the needs of all electronic
equipments in the world

SP-Cap. POSCAP. OS-CON. Hybrid

By using a high conductive polymer as the electrolyte,

it has achieved in lower equivalent series resistance that
could help and contribute excellent noise reduction and
smoothing to an electrical fluctuation. In addition to that,
that has excellence in product operational life, reliability
and heat resistance.

@ * For details, see the right page
Lo E.

@ Suitable as a decoupling capacitor ® ESR has stable characteristics at
to remove noises, because its when operating between -55 C and s
impedance has ideal frequency 105 C (some up to 150 C), suitable characteristics

Small size / Low profile

Rush current resistance

characteristics. for applications used at low
emperatures (under 0 C).

® Suitable as a smoothing capacitor
for switching power supply or a
backup capacitor for CPU because

it allows large ripple current. .
@ Suitable as a backup capacitor for g llfe
the circuits that consumes large

Wide capacitance
range

High
High re

Environmental
SupericiiEe responsibility

current at a high speed.

PRECAUTIONS

The contents of this catalog are current as of March 2020. They may change without

prior notice. When ordering products, please be sure to request a delivery specifications
form and read it carefully.

Products described herein are not intended for applications requiring extremely high
reliability (for example, those in which extensive human injury or property damage may occur
such as life-support systems and automotive or aircraft control systems).

The performance, characteristics, and features of the products described in this catalog
are based on the products working alone under prescribed conditions. Data listed here is
not intended as a guarantee of performance when working as part of any other product or
device. In order to detect problems and situations that cannot be predicted beforehand by
evaluation of supplied data, please always perform necessary performance evaluations with
these devices as part of the product that they will be used in.

When using the products listed in this catalog, please always be sure to try to prevent any
possible accidents or injury by designing products in a careful and safe manner. If you have

any questions concerning the use of these products, please contact any of our sales
representatives.

For any products listed in this catalog that may constitute restricted trade goods under

overseas exchange or service trade laws, permission to deliver according to law may be
required before importing.

The unauthorized duplication from this catalog is forbidden firmly.
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Environmental responsibility / ISO / IATF (ISO/TS) Certified

E Notices / Items to be observed

P5
P

Conductive Polymer Capacitors

Polymer Capacitor of Panasonic
7/| SP-Cap/POSCAP Voltage & Capacitance

General Catalog

m OS-CON/Hybrid Voltage & Capacitance

Conductive Polymer Aluminum Electrolytic Capacitors

™
SP-Cap
Environmental
responsibility

RoHS compliance
Halogen free

Long life

Endurance 105 °C 2000 h

Super low ESR

3 mQ max.

Small size / Low profile

Height 1.0 mm max.

Wide capacitance
range

10 uF to 820 uF

[4K] Guidelines and Precautions

[ A IY Mounting specifications / Packing specifications
4V4 Line-up

|4 k:] Series system diagram

[&k°] Products list

(ZX] CS/CT/CX

Selection
guide

Surface mount
type

[&X] Catalog EOL models

Conductive Polymer Tantalum Solid Capacitors

POSCAP

Environmental
responsibility

RoHS compliance
Halogen free

Long life

Endurance 105 °C 2000 h

Super low ESR

5mQ max.

Small size / Low profile

L3.5xW2.8xH1.1 mm

Wide capacitance

range
3.9 uF to 1500 uF

High voltage
High reliability

35V max.

Rush current resistance

characteristics

The rush current
is guaranteed at 20 A.

(¥4 Guidelines and Precautions
(23] Mounting specifications / Packing specifications
[ Z3) Line-up

| ZX] Series system diagram

3 Products list

2Vl TPG

L1 TPSF

5&] TPE

LX) TPF

L TQS

E TQC

7 TA

L TV

23] TH

LG TPB

LA TC

1 X] TDC

] TPC

5] Catalog Deletion models
1) EOL Models

Selection
guide

Surface mount
type

Conductive Polymer Aluminum Solid Capacitors

OS-CON.

Environmental
responsibility

RoHS compliance
Halogen free

Long life

Endurance 105 °C 20000 h
Endurance 125 °C 1000 h

Low ESR

5mQ max.

Wide capacitance
range

3.3 uF to 2700 pF

High voltage
High reliability

100 V max.

53] Guidelines and Precautions

[ K] Mounting specifications / Packing specifications
[ 7¥4 Line-up

[ 74°] Series system diagram

-3} Products list

Selection
guide

Surface mount
type

Radial lead
type

A kW4 Catalog EOL Models

Conductive Polymer Hybrid Aluminum

Hybrid

Long life

(SMD) Endurance 125 °C 4000 h
(SMD) Endurance 145 °C 2000 h

(Radial lead) Endurance 150 °C 1000 h

Environmental
responsibility
RoHS compliance

Electrolytic Capacitors

Wide capacitance
range

10 uF to 560 uF

High voltage
High reliability

80 V max.

(AWl Guidelines and Precautions
4 I15] Mounting specifications / Packing specifications

. 1AWy Line-up
selﬁ?;:m A W1] Series system diagram
9 14 kc{o] Products list

Surface mount
type

Radial lead type |P143 P43




Environme

Industrial Solutions Company,

responSIbIllt' Panasonic Corporation

Industrial Solutions Company Group, Panasonic Corporation,

Fulfills both environmental contribution and business growth, takes care of biodiversity,
and contributes to create harmonization of environment, economy and society and to
achieve a sustainable society.

Principle

RoHS compliance Lead-free stance

All complete parts and homogenous materials
of capacitors are lead-free.(JEITA, PHASE3)

All capacitors comply with RoHS directive
(2011/65/EU) and (EU)2015/863.

Restricted Substance

Restricted substances of RoHS directive
Cadmium(Cd) and it's compounds
Lead(Pb) and it's compounds
Mercury(Hg) and it's compounds

Hexavalent chromium(Cr+6)
Polybrominated biphenyls(PBBs)
Polybromineted diphenyl ethers(PBDEs)

ISO/IATF (ISO/TS) Certified

(1) Quality Approval
Applicable standard Organization Certificate number  Acquisition years
. ISO 9001:2015 JQA JQA-2524 1998. 7.31
Uji factory Kyoto b b T oo oo
IATF 16949:2016 JQA JQA-AU0162-14 2016. 9.13
Yamaguchi factory Yamaguchi S |§9 ,99,0,1 l2,q1,5, ,,,,,, ‘,J,Q,A, ,,,,,,,, 4@6:2,5,2,4, ,,,,,,,,, 1 ,9,9,8,' ,Z',3,1 ,,,,,
IATF 16949:2016 JQA JQA-AU0162-1 2007. 2.23
Panasonic Industrial Devices Saga Co., Ltd. Saga ~1509001:2015 | JA JQA-2524 | 7 1998. 731
(Former:SAGA SANYO Industries Co., Ltd.) IATF 16949:2016 JQA JQA-AU0162-10 2006. 7.31
PIDSG Singapore ISO 9001:2015 BSI FM 612824 1994.12. 8
. ISO 9001:2015 SGS ID17/03853 2006. 3.26
: Indonesia [------ - oo - oo b
PICID(Former:5JC) IATF 16949:2016 SGS ID19/04510 2011, 3. 1
(2) Environment Approval
Factory Site Applicable standard  Organization Certificate number  Acquisition years
Uji factory Kyoto I1SO 14001:2015 JACO EC10J0027 1996.12.26
Yamaguchi factory Yamaguchi I1SO 14001:2015 JACO EC10J0027 1997.12.22
Panasonic Industrial Devices Saga Co., Ltd. .
(Former:SAGA SANYO Industries Co., Ltd.) Saga ISO 14001:2015 JACO EC10J0027 1998. 3.10
PIDSG Singapore ISO 14001:2015 AJA AJA98/1151 1998. 4. 9
PICID(FormerSJC) Indonesi . ,IS,Q,‘I,{'QO,‘I,,ZQ:I ,5, J R, §§5§ ,,,,,,,,, 1@{(),3,6,1,7, JER (S ,2,0,1,0,' 72.7175 ,,,,,
' onesia ISO 14001:2015 $GS 17/04090 2011.11. 4




Notices / Items to be observed

I Notices .

Applicable laws and regulations

® This product complies with the RoHS Directive (Restriction of the use of certain Hazardous substances in electrical and electronic
equipment (DIRECTIVE 2011/65/EU) and (EU) 2015/863.

® No Ozone Depleting Chemicals(ODC's), controlled under the Montreal Protocol Agreement, are used in producing this product.
® \We do not use PBBs or PBDEs as brominated flame retardants.

® Export procedure which followed export related regulations, such as foreign exchange and a foreign trade method, on the
occasion of export of this product.

® These products are not dangerous goods on the transportation as identified by UN(United Nations) numbers or UN classification.

Limited applications

® This capacitor is designed to be used for electronics circuits such as audio/visual equipment, home appliances, computers and
other office equipment, optical equipment, measuring equipment.

® An advanced specification must be signed individually for high-reliability use that might threaten human life or property due to
a malfunction of the capacitor.

Intellectual property rights and licenses

® The technical information in this specification provides examples of our products' typical operations and application circuits.

We do not guarantee the non-infringement of third party's intellectual property rights and we do not grant any license, right,
or interest in our intellectual property.

I Items to be observed .

For specification

® This specification guarantees the quality and performance of the product as individual components. The durability differs depending
on the environment and the conditions of usage. Before use, check and evaluate their compatibility with actual conditions when
installed in the products. When safety requirements cannot be satisfied in your technical examination, inform us immediately.

® Do not use the products beyond the specifications described in this document.

When using this capacitor in a product where safety is critical

® Though, we are confident in the product quality, we cannot deny the possibility that they could fail due to short or open circuit.
® |nstall the following systems for a failsafe design to ensure safety if these products are to be used in equipment where a
defect in these products may cause the loss of human life or other signification damage, such as damage to vehicles
(automobile, train, vessel), traffic lights, medical equipment, aerospace equipment, electric heating appliances, combustion/
gas equipment, rotating rotating equipment, and disaster/crime prevention equipment.
- The system is equipped with a protection circuit and protection device.
- The system is equipped with a redundant circuit or other system to prevent an unsafe status in the event of a single fault.

Conditions of use

® Before using the products, carefully check the effects on their quality and performance, and determined whether or not they can
be used. These products are designed and manufactured for general-purpose and standard use in general electronic equipment.
These products are not intended for use in the following special conditions.
(1) In liquid, such as Water, Oil, Chemicals, or Organic solvent.
(2) In direct sunlight, outdoors, or in dust.
(3) In vapor, such as dew condensation water of resistive element, or water leakage, salty air, or air with a high concentration
corrosive gas, such as Cl2, H2S, NH3, SO2, or NOx.
(4) In an environment where strong static electricity or electromagnetic waves exist.
(5) Mounting or placing heat-generating components or inflammables, such as vinyl-coated wires, near these products.

(6) Sealing or coating of these products or a printed circuit board on which these products are mounted, with resin and other
material.

(7) Using resolvent, water or water-soluble cleaner for flux cleaning agent after soldering.
(In particular, when using water or a water-soluble cleaning agent, be careful not to leave water residues)
(8) Using in the atmosphere which strays Acid or alkaline.
(9) Using in the atmosphere which there are excessive vibration and shock.
(10) Using in the atmosphere where there are low pressure or decompression.

® Please arrange circuit design for preventing impulse or transitional voltage.

Do not apply voltage, which exceeds the full rated voltage when the capacitors receive impulse voltage, instantaneous high
voltage, high pulse voltage etc.

® Electrolyte is used in the products. Therefore, misuse can result in rapid deterioration of characteristics and functions of each
product. Electrolyte leakage damages printed circuit and affects performance, characteristics, and functions of customer system.



POSCAP OS-CON

Conductive Polymer Tantalum Conductive Polymer Alunimum
Solid Capacitors Solid Capacitors
(Sintered Type) (Wounf Type)

SP-Cap © Lowesr

O Large capacitance

O Low ESR H b -d
O High voltage y rI
Conductive Polymer O Large capacitance Conductive Polymer Hybrid

Aluminum Electrolytic Alumiqum Electrolytic
Capacitors C;'Iepacflrrors
(Stack Type) (Wounf Type)

Conductive Polymer+Electrolyte

O Super Low ESR CondUCtive O LowEsR

O Low profile O High voltage

O Large capacitance po lymer ca pac itor © High reliability
of Panasonic

Characteristics Portfolio Full coverage of the capacitor conductive market

Voltage vs. Capacitance Capacitance vs. ESR
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Basic structure

SP-Cap POSCAP

Silver paste

Carbon layer

Silver adhesive

Mold resin Terminal

Magnified cross-section .
element Silver paste

Conductive polymer
Dielectric oxidization

Silver paste
i f Cathode
Carbon layer Aluminum foil
Dielectric oxidization layer Conductive polymer Sintered tantalum Tantalum wire

os CON Aluminum case I\/\agnifiedl crosst-section
elemen
Hybrid

g

>
5
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Q
)
o
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g
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c
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198ys Jojesedas
1104 wnujwne
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Plastic spacer Hybrid electrolyte(Conductive polymer + Electrolyte)

Dielectric impregnating separator sheet[Hybrid]
oxidization . ) .
Sealing rubber layer Electrolyte(Conductive polymer) impregnating

separator sheet[OS-CON]



‘ Examples of common use

-

100 V.AC to 250 V.AC

| V=48(48)
AC/DC

© Required
performance

@ High voltage
@ High ripple current

Hybrid
OSCON

i

(2]

@ Required
performance
@ High voltage
@ Low ESR
@ High ripple current

POSCAP
OS<CON
Hybrid

T

(3]

MEMORY

V=12/15/18
DC / DC ! 4
)

© Required
performance
@ Low ESR SP-Cap

Large capacitance
© Large cap POSCAP
@ small size/Low profile

@ You can select the optimal article from "size form and total cost" etc. besides an electrical property.

‘ Application
am

SP-Cap |POSCAP |OS-CON | Hybrid
) )
) °
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) ° ) °
) ) o )
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° ) °
[ ] [ J

3 This product is not intended for use in any driving application or any other critical

functions that affect passenger safety (e.g. Powertrain, ABS, Engine ECU, Airbag, etc.)
If the intended use of TA/TV series products is for use in other automotive related

applications, please contact our sales team.
All requests are subject to approval.

@Main market

[EES===2)

oo
E=T]

Laptop computer Desktop computer Audio / Visual

()
T 0 =

Communications Smart phone Automotive
infrastructure Tablet
ﬁ
[
(o)

Industrial equipment Industrial robot Drone

Server

L

Home appliance




Voltage & Capacitance

Series [Size]
(ESR mQ) (Ripple A rms)

MSP-Cap EIPOSCAP

TPE [D2E]
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 @5 @4 |
TPE [B2]
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 @ a4 | e
- THC [D2] -
45) (1.7)
TQC [B21 CS [D1 Cs D] CS [DI CT [D] CX [D]
bl R00)(0.8) @ (40) (3.2) @ (40)(3.2) W (40)(3.2) W 400(3.2) | @ @ G2 | ]
D] D1 D] CX [D] HX [D]
b R0 3:2) B 40)(3.2) § (40) (3.2) B 40032 | f @ GE.2 | ]
H. D! H. D1 HX [D] HX [D] TQC [D2]
b R A0 B2 f (40)(3.2) § 40) (3.2) R 4.2 | g B as |
TQC [B2] TQC [B2] TQS [B1S] TQC [D15]
oo M9 (.00 W (90) (1.0) § (70) (1.8 W (B5Y.5) | || ]
TQC [B2] TQC [D2]
oo LW 90 (1.0) RS0 GASA® || ]
TQC [D12]
40) (1.8)

TQC [B2] Cs [D] CS [D: CS [D:
(100) (0.8) (40) (3.2) 40 (3.2) 40) (3.2)

7777777777777 TQC [B2] TQC [D2] TQC [D15]
(90) (1.0) (60) (1.4) (55) (1.5)

TQC [D3L]
(70) (1.4)

TDC [D3L]
(70) (1.4)

TQC [B2] Cs [DI
(100) (0.8) (40) (3.2)_ [ (40) (3.2) | 40)(3.2) | 40 3.2 | | . WMaoa.4a |

ebas ars] [
(166 .9
I I3 wy ol aoGe | ¢ & | |
e RS R S |
(3156, @9)
Size code| SP-Cap LxwxH (unit: mm) POSCAP  LxwxH
7.3x4.3%1.0 max.| SR. LR ) 7.3x4.3x2.8 [CY.SY.GY | B1, B1G, B1S 3.5%x2.8%1.1
7.3X4.3%X1.1 CS.SS. LS B15G 3.5x2.8%1.4
7.3x4.3x1.4 CT.ST.LT B2, B2S 3.5x2.8%x1.9
7.3X4.3%X1.9 CX SXLGX LX GX-L HX




CX [D] CX [D] CX [D] CX [D] GY [D]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Lo (561 [ (12)(5.6) 11(15/12)(5.1/5.6) {1 (1° A5Gy [ R.@ae=a |
SX SX [D]
~ (4.5/6/9)(8.5/7.5/6.3)|] (4.5/6/¢ o
(6)(4.7)
TPU [SO9] SX [D] CX [D]
@Qsoyo.51)) ___________ WD )(e:3)_TR(9)(6:3) R _(15)(5.1) B (7D(70) B (15)(51) N _(15)(5.1) B _(A5)(5D | ___________
TPH [A09] SR [D] SX [D] PF [D3L TPE [D4]
asoyesh) (4.5/6)(8.577.5) @ _ (9/7)(6:3/7.0) @ __(6) 2 G 4 SIMESOONESTS63) . aomfeasesps B A85)3.9) |
LR [D] TPH [A14] [D] TPF [D4] TCE [D4]
e @5/6)85[75) | (70)(0.74) B _(6) @ (a0 | @ ddoe | R Gyen | R A5E9) |
SS [D] TPG [B1G] [l TPSF [B2S] LX [D] GX: TPE [D3L] TCF [D4]
e (6)(7:5) W (70)(1.0) W (6)(3:2) :5) (7:5/8. 05123138 L (I |
LS [D] TPG [B15G] D] TA[D3L]
Lo (e)(75) W (B0 4 ) @9@4B| |
JPE [B2] TCE [D3L]
JE S IV I (474 .7 72 ) I S (D&EA) 16915857151 05126135 b
15
R I dodaad| |
TA [D2E] TCF [D4]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @5/15/9)@4339) b e
I THC [D2]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (@)1 | . S
TA [D2E]
(25/15)(2.4/3.1)
SX [D] CS [D] CX [D] CT [D] CX [D] CX [D] CY [D] TPF [D4]
_(9)(e:3) 'R (15)(5.1) W _(15)(5.1) N (15)(5.1) W (15/12)(5.1/5.6) @_(15)(5.1)_ EEGE)XC-T0 D N U Q0)4-4) | |l
TPE [B2] CX [D] SX[D; SX'[D] SY [D] TCF [D3L]
_(35)(1.4) R (S)(S:3NTIN_ (9/7)(63/7.0) (1§ (15/12)5.1/56) 4 _(9)(6.3) _ W O)GC2) I COLCTE )R R P Qoya4) |l
TA [B2] LR [D] TPH [A14] SX [D] TPG [B15G] TPF [D3L] TPF [D3L]
(7o) @« (9)(e:3) __§ (70)(0.74) |§__(9)(e:3) @ (7O).0) | __________W_( O2)4.0) | Q. Qao@4) | |l
TPE [D2E] TPE [B2] TPE [D2E] TA [D3L]
,,,,,,,,,,,,,,,,,,,,,,,,,,, asy@8) | @M. G50O4) | _ReyEzs) | @828 |l
TCE [D2E] TPE [D2E] THB [D3L] TPE [D3L]
777777777777777777777777777 as)@.8)_ | ___________ Qesnsnsjespssn (40)(2.0) | ___________ Wemwaessas) Lo\ Lol
TA [D2E] TCE [D3L]
R EeN2e28))  WEO@0) sl ps) ool
[D: TCE EDZE] TCF [D3L]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (CRICATETZ) N (CSTALICETE V) I | (=) €5 J S (R SR SR S
TCE [D2E] TCF [D3L]
W25/18/15)24/2.8/3.1) (12)(4.0)
CT [D] CX [D] CX [D] CcX [D] CX [D] CY [D] TPF [D4] TPE [D4.
5) (5:1) B (40)(3.2) W (1512)(5.1/56) R (15)(5.1) W (1561 | ______ R O56D [_________  RAo@a ) _____ _ReeEss)| ||
CX [D] SX [D] SX [D; SX [D] SX [D] SY [D] TPE [D15E] TCF [D4]
05) (5.1) B (7)(7.0) W _(9)(6.3) W _(9)(e:3) W ()63 | _____ R &3 | R BERA.D | (CIALEIVER) S SR S
TPH [A09] TPE [B2] TPU [BO9] TPF [D3L] TPF [D3L] TPE [D4]
(100)(0.67) |f (35) (1.4) Q100)0-67) __________J gzopeomeeny @ [CICT N I X (2518)(3/3.5) | ||l
TPH [A09] TPG [B15G] TPE [B2] TPE [D2E] THB D4g
70)(0.74) | ____________Ji{ (Tojsojnojea GHaH | Rpesea | (EEIET) I I S S S S
TPG [B1G] TPE [D2E TPE [D4]
Qs o Wesnesiesesdn) o R@s18)2428) @ Qo4 | _RGSE0)
TPE [B2 TPE [B2] TA [D2E] TPE [D3L] TCE [D4]
(35/25)(1.4/16)| __________ Q35290416 __________] ezl @meaasaingl_________ W@SN8)@E088) |l
TPE [D2E] TA [D2E] TA[D3L] TCF [D4]
(25/18)(2.4/2.8) | @524 | @9 | @524 | Wa9@4) |l
TPC [D2] THB [D3L]
_CaCm) | @oeo | _geEeeor |\
[D: TCE [D2E]
(25/18)(2.4/2.8) (e 28) o WIEOGEoN
TPC [D2]
,,,,,,,,,,,, )_ i o) R GO0 | .
THE [D2E] THB [D4]
,,,,,,,,,,,, 72 20 _(49E.0) 1l
TCE [D2E] TCE [D3L]
,,,,,,,,,,,, it o WeshepSleseEN oo oo bl
TCF [D3L]
(9)(3.9)
TPE [B2] TPC DZ%
(35)(1.4) (40) (1.9
TPF [D3L] TPE [D4]
as).6) | ___________ W (2518)(24/28)| (25)(3.0) | | .
"""""" B L= = R R A R A
,,,,,,,,,,,,,, (35)(3:0) |
TCE [D4]
,,,,,,,,,,,,,, (2o)(3:0) |l
[D4]
,,,,,,,,,,,,,,,,,, 3.0) |
TCE [D3L]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, j@speea/28)
TQC [D2] TQC [D2]
eoas | (7O)(V-5)_ |
TDC [D2] TQC [D3L]
Goas) (5O)(V-8)_ |
TDC [D3L]
,,,,,,,,,,,,,,,,,,,,,,,,,,, GO8) |l
TQC [D:
Qo025 | |l
TQC [D3L]
B G510 Nt R Pt O DI SO SIS S
TDC [D3L]
B S L G A Ut PRt (RO pUpRot(NRpIpRpRSUORS PUpUptpup o SEpUpIpU Y SRt S
(unit : mm)
D12 7.3%X4.3%1.15 D3L 7.3x4.3%2.8 |
D15, D15E 7.3x4.3x1.4 D4 7.3%4.3%X3.8 |

D2E 7.3%X4.3%x1.8
D2 7.3%X4.3%1.9




Voltage more than16v) & Capacitance

SMD type

Series [Size]
(ESR mQ) (Ripple A rms)

Product of 105 °C EOS-CON MHybrid

SVPS [B6] SvpB [C5] JI SVPA [C6] I SVPG [B451f SVP [E7] SVPA [E7]
(90) (1.06) (40) (1.67) i (35) (2.04) § (25) (3.2) [l (45) (1.89) (30) (2.76)
SVP [B6] SVPA [C6] SVPS [E7] W SVPS [F8]
(90) (1.06) (24) (2.46) (30) (2.76) {§ (35) (2.67)

(40) (2.12) § (35) (2.67)

SVPF [B6]
(27) (3.00)

SVPS [C6]
(24) (2.46)
(50) (1.62)
SVPA [B6] I svPB [C5] SVPA [C6] ] SVP [C6] ISVPG [B45] SVPA [E7] l| SVPF [B6] | SVP [F8] SVP [E12] [ SVPF [C6]
,,,,,,,,,,,, (40) (1.7) § (45) (2.0 | W (35) (2.04) § (60) (1.45) § 27 (3.0) | N (33)(263) § (30)(2.8) f (40)(2.4) | | (24) (3.32)|f (25)(3.2)
SVP [B6] SVPB [C55] SVP [ET7] SVPS [E7] [ SVP [F8]
,,,,,,,,,,, (12000.02) | WGHERO|  RK4508)| W@ 089)F 40 @4 | | ]
SVPS [C6] SVP [E7]
N N IS S L C-(c) (27 I A I @5) (89| |l ]
SVP [C6]
(60) (1.45)
SVPS [E7] JI SVPG [B45] ZA [C] SVPF [B6] ZA [D] SVPF [C6] | SVPF [C6] SVPF [E7] | SVPF [E7]
,,,,,,,,,,,, (60).(1.5) §.(30) (28) | ________ .80 (0:9) W (40)(245) ) (80)(0.9) | ________ (3028 § G028 | N (28G0) N HGE2 | |
ZA [D] ZA [D] ZA [D8] ZA [D8]
(50) (1.3) (50) (1.3) (30) (2.0) (30) (2.0
ZA [C] SVPF [C6] ZA [D] ZA [D] SVPF [E7] ZA [D] ZA [D8] I SVPF [E12] ZA [F] SVPF [F12]
,,,,,,,,,,,, 0009 | (35 (26) { (60)(1.3) § (60)(1.3) W (30 (28) f (60 (1.3) | N (35 (20) § (20)(4.00 | (27)(2.3) §_(18) (4.4)
ZA [C]
(100) (0.9)
SVPF [C6] SVPF [E7] ZA [D] ZA [D8] ] SVPF [E12] ZA [F] SVPF [F12] ZA [G]
,,,,,,,,,,,, (40 @5) | p.GHRNE 6O | N 4006 § (25)E8 [ (0008 | Q0@ | N @eo | |
ZA'[C] ZA [F]
(120) (0.75) (30) (1.8)
ZA D] ZA [D8] ZA [F] ZA [F] ZA [G] ZA [G] ZA [G]
(120) (1.0) (80) (1.5) (40) (1I.7) 40 (.71 f 30) (1.8) | (30) (1.8) f§ (30) (1.8)
ZA [F] ZA [G]
(45) (1.55) (36) (1.7)

Product of 125 °C

SVQP [C6] SVF [B6]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (Go)©.512)] o R@D)(0.94)
SVPD [ET7]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (40) (0.67)
SVQP [E7]
(40) (0.67)
SVQP [C6] SVQP [E7] VF [B6 SVPK [B6]
(60) (0.459) (45) (0.598))] (30) (0.88) B (30) (0.88)
SVPD [C6] SVPD [E7] | SVF [B6] || SVPK [B6] J| SVPD [F8] N SVF [C6] VF [C6 ZK [D] SVF [E7]
Lo es)ara) || W§48)(0.58) |§ (40)(0.77) | (35) (0.82) J{(45) (0.664) (30) (0.88) § (30) (0.88) | (50) (1.08) § (28) (0.94)
zC [C] svpD [E12]1 [ zC [D] zC D8] || SVPK [Cé]
S I O A E Y S <=1 (01-Y ) N S (30) (0.943)f (50) (0.9) I (30) (1.4)_J (25) (0.96)
ZC D ZKU [C] SVPD [F12
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (50)(0.9) § (80)(0.85) | Q28 (1.202)
ZK IC] 7K ID]
(80) (0.66) (50) (1:3)
SVPD [E7] ZC [C] SvPD [F8] | SVF [C6] ZK [C] SVF [E7]_| SVPK [C6] ZK [D] ZC [D8] N SVF [E12]
| ________ B (70)(0.4) BC100)(0.55) | __ H(60)(0.55) §(35 08| | (100) (0.66))§ (30) (0.88) { (27) (0.93) J§ (60) (1.08) § (35) (1.4) W (20) (1.26)
SVPK [B6] ZC [D] ZKU [c] [ SvPD [F12] ZKU [D] SVPK [E7]
S K N A R N N1 N (078 I I (60) (0.9). H(100) (0.75) | (30) (1.15) | [ (60) (1.2) I (25) (0.96)
SVPD [E12] ZC D
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, pony | 1 RO |
7C [C]
(100) (0.55)
SVF [C6] SVF [E7]_J| SVPK [C6] SVPK [E7] J| SVF [E12] ZC [F] SVF [F12]
,,,,,,,,,,,,,,,,,,,,,,, 40 ©0.79)| | _W@E5(085 Q35082 W35 085F (25 1.2 § 30025 __ _HROU35|
SVPK [B6] ZC [D] ZC D8] SVPK [E12]
,,,,,,,,,,,,,,,,,,,,,,, (80055 |\ WAenrs| . Mw@av | |l Re)a2 |
ZC [C] ZCTFl
(120) (0.5) (30) (1.25)
ZC D] SXV [ET] ZC (D8] sxv [E12] F sxv [E12] ZC [G] SXV [F12]
,,,,,,,,,,,,,,,,,,,,,,, tzo©0n| | H(60)(034)F ©0©.9 | R(E@5)0NBPR50)| 8§ 3004 BE@50.03]
7C [F] SXV [F8] SXV [E12] ZC [G]
40) (1.1) J (50) (0.69) (5) (0.93) | 30) (1.4)
SXV [E7] ZC F. SXV [E12] ZC [G] SXV [F12] | SXV [F12]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 60)©34| | N45 (.05 (35 (0.78) §(36)(1.36) | W(28)(0.98) {(28)(0.98)| | _________
SXV [F8] SXV [E12] ZC [G]
(55) (0.66) || (35) (0.78) (36) (1.36)
SXV [E7] Sxv [F8] [ sxv [F12] I sxv [F12] [ SXV [F12]
60 ©34 | o (60) (0.63) [ (30) (0.94) § (30) (Q.90H) W BOY (94| | |l
SXv [E12] i SXV [E12]
(40) (0.73) || (40) (0.73)
0,
Product of 145 °C
6 68 8 00 0 0 0 0
ZE [F] ZE [G]
27 (0.7) (20) (0.9)
ZE [F] 7E [G]
7 (0.7) (20) (0.9)
ZE [F] ZE [G] ZE [G]
(30) (0.6) J| (30) (0.8) |§ (28) (0.8)
ZE [F] ZE [G]
(40) (0.6) [ (30) (0.8)
Size code
0OS-CON .
(unit : mm)
B45 ¢ 5xL4.4 Cé6 ¢ 6.3xL5.9 E7 ¢ 8XL6.9 F8 ¢ 10xL7.9
B6 ¢ 5%XL5.9 C65 ¢ 6.3xL6.4 E10 ¢ 8XL10.0 F10 ¢ 10xL10.0
C10 ¢ 6.3XL9.9 E12 ¢ 8xL11.9 F12 @ 10xL12.6
C10L ¢ 6.3xXL10.4




SVP [F8]
(30) (3.02)

SVPF [C6]

(22) (33)_|

(!
(20) (3.64)

SVPG [C8]
(10) (5.08).

VI
(8) (5.8)

SVP [F12]
(16) (4.72)

SVPG [C10L]
(6.5) (7.5)

SVPE [F12]
(10) (6.1)

560
SVPF [E12]
(14) (4.95)

SVPF [E10]
(18) (3.9)

SVPF [F12]
(12) (5.4)

SVPF [F10]
(16) (4.3)

SVP [F12]
(20) (4.32)

SVPF [ET]
(25) (3.2)

SVPF [E12]
(14) (4.95)

SVPF [F12]
(12) (5.4)

SVPF [ET12]
(16) (4.65)

ZA [F]

Hybrid
C
D

680 1000 1200
SVPK [B6] SVF [C6] SVPK [C6] SVF [E7] SVPK [E7] SVF [E12] SVPK [E12] SVF [F12] SVPK [F12]
(27) (0.94) (22) (1.04) | (22) (1.04) || (22) (1.04) § (22) (1.04) a 6) | (1 a )
SVFIC6] || SVPK [C6] [| SVF [E71_ | SVPK [E7] SVF [E12]_ ] SVPK [E12] ] SVE [F12] [ SVPK [F12]
(25) (1.01) W (25) (1.01) W (25) (1.01) W (25) (1.01) (14) (1.56) | (14) (1.56) (12) (1.7 (12) (1.7)
SVF [ET SVPK [E7] ZK [D8] SVF [E12] ZC [F] SVPK [E12] SVF [F12 SVPK [F12] ZS [G16]
(24) (1.01)_§_(24) (1.01) | (30) (1.68) W (16) (1.47) § (27) (1.6) { (16) (1.47) § (14) (1.58) | N (14)(1.59) @ (D@0 | | |
ZC [D8] ZC [F: ZKU [D8] ZK [F] C [G] ZK [G] ZKU [G]
L coa4 | J @n(ae f G008 |  H @nQaof ey | H§ o)(28) f @o@8 | |l
ZKU [D] ZKU [F]
L6003 o penee
ZK [D8] SVF [F12] ZC [F; SVPK [E12] ZC [ ZC [G SVPK [F12] ZKU [G] ZS [G16]
(35 (1.68) || (18) (1.39) § (27) (1.6) J (20) (1.26) W (20) (2.0) [ (20) (2.0 § (18) (1.39) § (20)28) @ (V@0 | | | |
ZC [F] ZKU [D8] ZK [F] ZKU [F] ZK [G]
_@enae B 6N | enas g enes | - @ ey |\ b
ZC [G SVPK [F12] ZS [G16]
_(@8)(e) § @G35 | WD
ZC [G]
,,,,,,,,,,,,, @8)(Le) |
SXV [F12] ZS [G16]
@003 | W OE®ESY |
(unit : mm)
¢ 5XL5.8 D8 ¢ 6.3xL7.7 ¢ 10xL10.2
¢ 6.3%xL5.8 F ¢ 8xL10.2 ¢ 10%xL16.5
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C

M\ Application Guidelines

1.Circuit design

1-1

1-2

1-3

1-4

1-5

1-6

1=7

Prohibited circuits for use

Do not use SP-Cap with the following circuit.

(1) Time constant circuits (2) Coupling circuits (3) 2 or more SP-Cap's connected serially

(4) Circuits which are greatly affected by leakage current (5) High-impedance voltage retention circuits

Voltage & polarity
Application of over- voltage and reverse voltage described below can cause to increase in leakage current and
short circuits.
Applied voltage, refers to voltage value including peak value of transitional instantaneous voltage and peak value
of ripple voltage, not just steady line voltage.
Design your circuit so that peak voltage does not exceed stipulated voltage.
[Over-Voltage]
Do not apply over-voltage in excess of rated voltage. Do not apply voltage, which exceeds full rated voltage when
SP-Cap receives impulse voltage, instantaneous high voltage, high pulse voltage etc.
[Reverse-Voltage]
Do not apply reverse-voltage

Ripple current

Use SP-Cap within stipulated permitted ripple current.

When excessive ripple current is applied to SP-Cap, if causes increase in leakage current and short circuits
due to self-heating.

Even when using SP-Cap under permissible ripple current, reverse voltage may occur if DC bias voltage is low.

Leakage current

There is a risk of leakage current increase even if the following use environments are within the stipulated range.

However, even if leakage current increase SP-Cap self-repairing function will reduce leakage current in most cases

when a voltage is applied.

(1) After re-flow

(2) Shelf conditions such as high temperature with no load, high temperature high humidity with no load and
sudden temperature changes.

Temperature

(1) Use at or under the rated (guaranteed) temperature.
Operation at temperatures exceeding specifications causes large changes in the SP-Cap electrical properties,
and deterioration than can potentially lead to failure.
When calculating the operating temperature of the SP-Cap, be sure to include not only the ambient
temperature and internal temperature of the unit, but also radiation from heat generating elements inside
the unit (power transistors, resistors, etc.),possibly be applied unexpected temperature through via and
pattern of PCB board, and self-heating due to ripple current.

(2) Specified ESR is a value at the time of shipping from factory. ESR may change upon use conditions.

Failure rate

The majority of failure modes are short circuits or increase in leakage current.

The main factors of failure are mechanical stress, heat stress and electric stress due to re-flow and heat from
temperature environment.

Even within stipulated limits, it is possible to lower failure rate by reducing use conditions such as temperature and
voltage. Please be sure to have ample margin in your design.

[Expected Failure Rate]

(1) Date based on our reliability tests: 8.2 Fit or less (Based on applied rated voltage at 105 °C)

(2) Market failure rate: 0.13 Fit or less (Based on c=0, Reliability standard : 60 %)

Mounting area considerration
Isolate surface of PCB under mounted SP-Cap.




2. Mounting
2-1 When mounting

(1) Check SP-Cap ratings (capacitance and voltage) before mounting.

(2) Check SP-Cap polarity before mounting.

(3) Check land size for SP-Cap before mounting.

(4) When using a mounter, if the pressure for mounting is too high, then current leak may increase,
short-circuiting may occur, or SP-Cap may break down or come off.

2-2 Soldering

(1) Reflow soldering
Be performed by one of following methods.
(a) Ambient heat conduction reflow (IR / Hot-air) Refer to the page of “Mounting Specifications”.
(b) Vapor phase reflow (but only allowable for CX, CT, SX, ST, GX, LX, LT and HX series).

Contact Panasonic for details of allowable vapor phase reflow condition.

(2) Wave soldering and dip soldering
Please remind SP-Cap is NOT compatible.

(3) Hand soldering
Excessive force stress to SP-Cap should be avoided Conditions :
Tip temperature of soldering iron : 350 °C max.
Exposure time : 10 s max.

»*Once removed from printed circuit board for any reason, do not use SP-Cap again.

2-3 Land size

Refer to the land size of “Mounting specifications” for appropriate design dimensions.

Circuit board design requires examination of the most suitable dimensions taking conditions such as circuit

board, parts and reflow into consideration.

2-4 Mechanical stress
Do not apply excessive force to SP-Cap this can damage the electrodes and badly affect SP-Cap
mount ability.
It can also cause increase of leakage current, separation of the lead wire and element, and damage to
SP-Cap body, all of which can badly affect electrical performance of SP-Cap.

2-5 Circuit board cleaning

SP-Cap should be cleaned after soldering in accordance with the following conditions.

Temperature : Less than 60 °C

Time : Within 5 min

Be sure to sufficiently wash and dry (20 min at 100 °C) a board afterward.

[Recommended Cleaning Solvents]
Pine Alpha ST-100S, Clean-thru 750H / 750L / 710M, Aqua Cleaner 210SEP, Sunelec B-12
DK Beclear CW-5790, Techno Cleaner 219, Cold Cleaner P3-375, Telpene Cleaner EC-7R
Technocare FRW-17 / FRW-1 / FRV-1, AXREL 32, IPA (Isopropy!l alcohol)

(1) Consult our factory when performing processes with cleaning solvents other than those listed above or

deionized water.
(2) The use of ozone depleting cleaning agents are not recommended for protecting environment.

(3) In case of using ultrasonic cleaning, the terminals may be broken. Therefore, please test before using
in mass production.

3.Storage

SP-Cap should be stored in moisture proof environment. Storage conditions before and after opening moisture
proof packaging as follows.
(If these conditions are exceeded, a package may absorb moisture and there is a risk of damage to exterior
due to heat stress during mounting.)
[Environment of Storage]

Temperature: 5 °C to 30 °C without direct sunlight

Humidity : Less than 70 %

Maximum storage term before opening a package (2 years after manufactured)

Maximum storage condition after opening a package (7 days after opening)

SP-Cap should be all used within the storage term after opening a package.

SP-Cap

Mounting specifications

Packing specifications

Selection
guide

Surface| | X

mount

type

Lineup
Series system diagram
Products list
CS/CT/CX

SX

GX/GX-L

SR/LR/SS/LS/ST/LT
GY

CY/SY

HX
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4. Transportation

Take sufficient care during handling because excessive vibration, or shock can cause reliability of SP-Cap to
decrease.

5.Emergency procedures

If a SP-Cap is overheated, a resin case may emit smoke. If this occurs, immediately switch off the unit’s main
power supply to stop operation. Keep your face and hands away from SP-Cap until temperature is low
enough to cause the SP-Cap to ignite and burn.

6.Discarding

Since SP-Cap are composed of various metals and resins, treat them as industrial waste when arranging for their
disposal.

The precautions for the use of functional polymer aluminum electrolytic capacitors follow the “Precautionary
guidelines for the use of fixed aluminum electrolytic capacitors for electronic equipment”, RCR-2367B issued
by EIAJ in March 2002. Please refer to the above guidelines for details.

This document is subject to change without notice.

\Intellectual property right

We, Panasonic Group are providing products and service that customers can use without anxiety, and are working
positively on protection of our products under intellectual property rights.
Representative patents relating to SP-Cap are as follows:

US Patent No. 7136276




Mounting specifications

Packing specifications

SP-Cap

Guidelines and Precautions

Mounting specifications
Packing specifications

Recommendable reflow soldaring |

BMRecommendable reflow soldering st b g
o ok Soldering temperature and Soldering time o broducts list

g 250 ’ﬁ%mperature 260 C Soldering Temperature Time g)i/CT/CX

S B S max. o,

s T N PO z 255°%C 30 s max. GX/GX-L

[ S Surface| | X

5 200 =

g =230%C 130 s max. Boe" | SRAR/SSALS/STALT
S 1s0f -- - =z 217C 150 s max. GY

o { Soldering time CY/SY

£ 150 to 200 C HX

g roor 180 s fmeve Catalog EOL models

2 o SP-Cap recommended

= profile condition of the

K

IPC/J-STD-020D standard

Time (s)
Reflow cycle : 3 max.

|Land pattern

MTypical land pattern:2-Terminals M Typical land pattern:3-Terminals ~ For Low ESL terminal (L, GX-L Series)
For standard terminal (C,S*,G*,HX Series) For Low ESL terminal (L*, GX-L Series)

8.8
4.0 VIA(+) 10904 VIA(-) 10404
8.8 27
0.5 73 R R AN T[T
o4
:? T Il
@ © €] A o '
: A 7 -
el I I
_________________________________ N 1737 v::
Capacitor Capacitor - -|- © O—!
(unit:mm) '049‘0;9_|”o.5 10.9,0.9,0.9,
03 03
\Packagmg specifications
BReel Dimensions BEmbossed Taping
12 mm tape .
Po $Ds (Feeding hole) 12Pe funning
ik
w
L j
] I w
Lo < |_ 1l = <
o © |
— |
I\
T 5 T - - !
I _b 1\ Chippocket | 3&;
- :\\Q//:afa&oss section section
Lo
t

(unit:mm)

(unit:mm)

Reel A ¢B ¢C ¢éD E W t
$3301330| 80 [13+0.5(21£0.8|2£0.5] 14 3

M CENED)

Poo &Do wR/%S *T/%X

W Packaging Box
Dimensions (mm)

(unit:mm)
Reel a b c
c a ®»330 400 max.[400 max.| 135 max.

16
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Catalog EOL models
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o Size
_ @ % % Category Rated Capacitance )
Series Page Part No. Features = = g temperaEure voltage ESR(mQ) e
= S @ range(C) )
CX |211t022| EEFCX---- [ -551t0105| 21035 [12t040| 1510560 | 1.
CT |21to22| EEFCT---- Standard [ ([ -551t0105[4t035 [15t040| 150180 | 1.4
CS |21t022| EEFCS---- [ o -55t0105|4t035 |15t040| 10t0120 | 1.1
SX |23 t024| EEFSX---- Low ESR ( J -55t0105(2t06.3|4.5t09 | 8210560 | 1.9
GX 25 | EEFGX---- | Super low ESR/High ripple current [ 2K ) -5510105(2102.5 3 330t0560| 1.9
LX 26 | EEFLX-—— | Low ESR/Low ESL ( X -55t0105(2t02.5[4.5t06 [330t0560| 1.9
ST |27t0 28| EEFST---- |Low profile/Low ESR | @ | @ -5510 105|210 2.5 6 27010330 1.4
LT |27to 28| EEFLT---- |Low profile/Low ESR/LoWESL| @ | @ | @ -55t0105(21t0 2.5 6 270t0330( 1.4
SS |2710 28| EEFSS---- | Low profile/Low ESR | @ | @ -551t0 105|210 2.5 6 180t0220| 1.1
LS [27t0 28| EEFLS---- | Low profile/Low ESR/LowESL | @ | @ | @ -55t0105[2102.5 6 180t0220| 1.1
SR |27 t0 28| EEFSR---- |Low profile(1.0 mm max.)/Low ESR| @ | @ -551t0 105|210 6.3 | 4.5t09 | 6810220 |1.0 max.
LR |27t0 28| EEFLR---— |lovpoile(lm el | @ | @ | @ -5510105(2106.3 | 4.5109 | 6810220 |1.0max.
GY | 29 |EEFGY-— |ymimboor il | @ 5510105(2102.5| 3 |68010820| 2.8
CcY 30 | ECGCY--- |Guaranteedat 85T /Height 3.0 mm max. ] -55t085 | 4.6.3 15 |330t0470| 2.8
SY 30 | ECGSY---- |Guaranteed at 85T / Height 3.0 mm max. ] -551085 | 4.6.3 9 330t0470] 2.8
HX |31to 32| EEFHX---- |Guaranteed at 125 C ( J ® @ |55t 125|21t025 |4.5t040( 15t0560 | 1.9




- Series system diagram

2 terminals

3 terminals

Standard / High Voltage

Low ESR

series
.3X1.9 mm
60 uF to

2 uk
m0 1040 mQ

series
7.3 x 4.3 x1.4 mm
4V /180 wF to
35 15 uF
ESRWSmQ 40 mQ

series
7.3x4.3x 1.1 mm
4V /120 uFto
35V /10 uF
ESR:15mQ /40 mQ

4Jx2umm

mQ'WBmQ

\

J

Guaranteed at 125 C

series
7.3 x4.3 x 1.9mm
2V /560 wFto
25V /33 uF
ESR:4.5mQ to 40 mQ

~

series
3 x4.3x1.9 mm
V /560 uF to
5V /470 uF
3

7.
2
2.
ESR:3 mQ

series
7.3 x4.3% 1.0 mm (max.)
2V /220 uFto
6.3V /68 uF
ESR:4.5 mQ to 9 mQ

Low ESR / Low ESL*

-

P.25
GX-L
series
9 mm

series

3x4.3x1.9mm
/ 560 wF to
70 wF

5mQ /6mQ

series
x 4.3 x 1.4 mm
30 wF to

series
3x 1.7 mm
uF to

X ESL:0.5 nH (Typ.)

J

SP-Cap
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Mounting specifications
Packing specifications

Zﬁ}ggion Series system diagram
Products list

CS/CT/CX

Surface
mount

type
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- Products list

SP-Cap

Series+ESR Matrix list Series (ESR mQ)

Guidelines and Precautions

Mounting specifications
Packing specifications

s - 10 15 22 33 47 56 68 82 100 120
2.0
Catalog EOL models
2.5
SX(9) SX(9) Cs(15)
4.0 SR(9)
LR(9)
Cs(15) CT(15) CX(15)
6.3 SR(9) CX(15)
LR(9)
0 CT(40) CX(40)
10 CX(40) CX(40) 40
40 40
0 0 0 CT(40) CX(40)
16 CX(40) | CX(40) CX(40) CX(40) 40
40 40 40 40
0 0 0 CT(40) CT(40) CX(40)
20 CX(40) CX(40) CX(40) 40
40 40 40
0 0 CT(40) CX(40)
25 CX(40) CX(40) 40
40 40
0 CT(40) CX(40)
35
CX(40)
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SP-Cap

Guidelines and Precautions

Mounting specifications
Packing specifications

|l Line-up
gﬁ}jg‘"’" Series system diagram
Products list
CS/CT/CX

180 220 270 330 390 470 560 680
SX(9) CX(15) | €x(12) |Cx(15/12) | CX(15) CX(15) CX(15) -
SX(9) /6/4.5)  SX(9/6/4.5 5) S 5)  SX(4.5)

5) S 5) .5) S ) X(4.5)

SR(6/4.5) [E) - [E) GX(3)
2.0

LR(6/4.5) LX(6/4.5) - GX-L(3)  GX-L(3)

Surface
mount
type

S5(6) ‘- LX(6/4.5) LX(6/4.5) Catalog EOL models
LS(6) HX(15/9/6/4.5) HX(15/4.5)
SR(6/4.5) WSLCIA
LR(6/4.5) -
2.5
500 B
LS(6) X(15/9/6/4.5) - LX(6/4.5)
HX(15/9/6/4.5)
CX(15) CT(15) |CX(15/12) | CX(15) CX(15) CY(15)
4.0 SX(9/7) SX(9) SY(9)
CX(15/12) | CX(15) CX(15) CY(15)
6.3 SX(9) SX(9) SO SY(9)
10
16
20
25
35
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Surface
mount type

High ripple current(5600 mA rms max.)

oo

RoHS compliance, Halogen free

CS/ CT/ CXSeries

Low profile (Height 1.1 mm )

sp-cap @ Specifications

Guidelines and Precautions Items Speciﬁcations
Mounting specifications
Pack-ing sgecin ations Series CS CT CX
Line-up| o o
Series system diagram o6 ™" Category temperature range -55Cto 105 C
Products list Rated voltage range 4Vto35V 2Vto35V

CS/CT/CX

TOuFto120 uF | 15 uFto 180 uF
+20 %(120 Hz/20 C)
[=0.1 CV(uA)[2 Vto 6.3V, 2 minutes], T=0.3CV(uA)[10Vto 35V, 2 minutes]
= 0.06(120 Hz/20 C)
Rated voltage X1.25[2 Vto 16 V], X1.15[20 V to 35 V]
+105%C, 2000 h, rated voltage applied
Capacitance change | Within £20% of the initial value
tané = 2 times of the initial limit

DC leakage current | = 3 times of the initial limit[2 V to 6.3 V], =Within the initial limit[10 V to 35 V]

Rated capacitance range 15 wF to 560 wF
Capacitance tolerance
Leakage current
Dissipation factor(tané)

Surge voltage (V)

(15 °C to 35 C)

Catalog EOL models

Endurance

+60°C, 90%, 500h,

No-applied voltage

Capacitance change of
initial measurd value

2Vto25V

4V,10Vto 35V

6.3V

+70 %, -20 %

+60 %, -20 %

+50 %, -20 %

Damp heat (Steady state)

tan &
DC leakage current

= 2 times of the initial limit
Within the initial limit[2 V to 6.3 V], = 3 times of the initial limit[10 V to 35 V]

® Marking and dimensions

Polarity bar(Positive)

\

R. capacitance (uF)

\ﬁﬂﬁ ) =F

W1
N
EDI

==

w2

Lot.No. R.voltage code (Unit : mm)
Rated voltage(V) 2 2.5 4 6.3 10 NS L 02 w1 *02 w201 H+01 p£03
Code d e g j A CS
Rated voltage(V) 16 20 25 35 CT
Code C D E \ CX

® Characteristics list (2 to 6.3 V)

Case size (mm)

Specifications

Capacitance Brr AUGbEr Min. Packaging Q' ty %3

. Rated
Series Vogla)ge ESR %2

) Ripple current %1
. 0 FE?nA rms)  (mQ max.) e
cs 120 | 7.3 4.3 1.1 5100 15 EEFCSOG121R 3500
6.3 68 | 7.3 4.3 1.1 5100 15 EEFCS0J680R 3500
cT 4 1180 | 7.3 4.3 1.4 5100 15 EEFCTOG181R 3500
6.3 100 | 7.3 4.3 1.4 5100 15 EEFCTOJ101R 3500
220 | 7.3 4.3 1.9 5100 15 EEFCX0D221R 3500
270 | 7.3 4.3 1.9 5600 12 EEFCX0D271XR 3500
> 1330 7.3 4.3 1.9 5100 15 EEFCX0OD331R 3500
7.3 4.3 1.9 5600 12 EEFCXOD331XR 3500
390 | 7.3 4.3 1.9 5100 15 EEFCX0D391R 3500
470 | 7.3 4.3 1.9 5100 15 EEFCX0D471R 3500
560 | 7.3 4.3 1.9 5100 15 EEFCXOD561R 3500
220 | 7.3 4.3 1.9 5100 15 EEFCXOE221R 3500
2.5 330 | 7.3 4.3 1.9 5100 15 EEFCXOE331R 3500
: 390 | 7.3 4.3 1.9 5100 15 EEFCXOE391R 3500
470 | 7.3 4.3 1.9 5100 15 EEFCXOE471R 3500
cx 150 | 7.3 4.3 1.9 5100 15 EEFCX0G151R 3500
180 7.3 4.3 1.9 5100 15 EEFCX0G181R 3500
7.3 4.3 1.9 5600 12 EEFCX0G181XR 3500
4 220 7.3 4.3 1.9 5100 15 EEFCX0G221R 3500
7.3 4.3 1.9 5600 12 EEFCX0G221XR 3500
270 | 7.3 4.3 1.9 5100 15 EEFCX0G271R 3500
330 | 7.3 4.3 1.9 5100 15 EEFCX0G331R 3500
100 | 7.3 4.3 1.9 5100 15 EEFCXO0J101R 3500
120 | 7.3 4.3 1.9 5100 15 EEFCX0J121R 3500
6.3 | 150 7.3 4.3 1.9 5100 15 EEFCX0J151R 3500
: 7.3 4.3 1.9 5600 12 EEFCX0J151XR 3500
180 | 7.3 4.3 1.9 5100 15 EEFCX0J181R 3500
220 | 7.3 4.3 1.9 5100 15 EEFCX0J221R 3500
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Surface mount type CS/ CT/ CXSeries

® Characteristics list (10 to 35 V) |[Not Recommended for New Design | SP-Cap

Case size (mm) Specifications Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up

c Capacitance

Min. Packaging Q' ty %3
(pcs)

atel
Series V°K/a)ge (uF) L g Replcrentid  ESR2 Part number
(mArms)  (mQmax.)

Selection|
guide

10 | 47| 7.3 4.3 1.1 3200 40 EEFCS1A470R 3500 | Series system diagram
15| 7.3 | 4.3 1.1 3200 40 EEFCS1C150R 3500 'St
16 | 22| 7.3 4.3 1.7 3200 40 EEFCS1C220R 3500
33 7.3 4.3 1.1 3200 40 EEFCSTC330R 3500
cs 10| 7.3 4.3 1.1 3200 40 EEFCSTD100R 3500
20 [ 15| 7.3 4.3 1.1 3200 40 EEFCS1D150R 3500
22 | 7.3 4.3 1.7 3200 40 EEFCS1D220R 3500
55 |10 [ 7.3 4.3 1.1 3200 40 EEFCS1ET00R 3500
15 7.3 4.3 1.1 3200 40 EEFCS1ET50R 3500
35 | 10| 7.3 4.3 1.1 3200 40 EEFCSTV100R 3500 Catalog EOL models
10 | 68 ] 7.3 4.3 1.4 | 3200 40 EEFCT1A680R 3500 B
16 | 47| 7.3 43 1.4 | 3200 40 EEFCT1C470R 3500
cT 50 |33 73 4.3 1.4 | 3200 40 EEFCT1D330R 3500
47 7.3 4.3 1.4 | 3200 40 EEFCT1D470R 3500
25 | 22| 7.3 4.3 1.4 | 3200 40 EEFCT1E220R 3500
35 | 15| 7.3 4.3 1.4 | 3200 40 EEFCT1V150R 3500
47| 7.3 4.3 1.9 3200 40 EEFCX1A470R 3500
10 [ 68| 7.3 4.3 1.9 3200 40 EEFCXTA680R 3500
100 | 7.3 4.3 1.9 3200 40 EEFCX1AT01R 3500
15| 7.3 4.3 1.9 3200 40 EEFCX1C150R 3500
22 | 7.3 4.3 1.9 3200 40 EEFCX1C220R 3500
16 | 33| 7.3 4.3 1.9 3200 40 EEFCX1C330R 3500
47 7.3 4.3 1.9 3200 40 EEFCX1C470R 3500
68| 7.3 4.3 1.9 3200 40 EEFCX1C680R 3500
CX 22| 7.3 4.3 1.9 3200 40 EEFCX1D220R 3500
o0 331 73 4.3 1.9 3200 40 EEFCX1D330R 3500
47 7.3 4.3 1.9 3200 40 EEFCX1D470R 3500
56 | 7.3 4.3 1.9 3200 40 EEFCX1D560R 3500
15| 7.3 4.3 1.9 3200 40 EEFCXTET150R 3500
25 [ 22 7.3 4.3 1.9 3200 40 EEFCX1E220R 3500
33| 7.3 4.3 1.9 3200 40 EEFCX1E330R 3500
35 |_156] 7.3 4.3 1.9 3200 40 EEFCX1V150R 3500
22| 7.3 4.3 1.9 3200 40 EEFCX1V220R 3500
%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)
%3:Please contact us when 500 pcs packing is necessary
#Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current

Temp. T=45TC 45 C < T=85 C 85°C <T=105°C
2V 10 6.3V , 1.0 0.7 0.25
Tovio3sy | coefhcient 1.0 0.8 0.5

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface

mount type

Large capacitance (560 uF max.)
Low ESR(4.5 mQ to 9 mQ max.)

SP-Cap

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up

Series system diagram
Products list
CS/CT/CX

Selection
guide

Catalog EOL models

23

SX Series

@ Specifications

A

High ripple current(8500 mA rms max.)
RoHS compliance, Halogen free

Items Specifications
Series SX
Category temperature range -55°Cto 105 C
Rated voltage range 2V1to 6.3V

Rated capacitance range

82 uF to 560 uF

Capacitance tolerance

+20 %(120 Hz/20 C)

Leakage current

I=0.7T CV(mA)[2 minutes]

Dissipation factor(tané)

= 0.06(120 Hz/20 C)

Surge voltage (V)

Rated voltage X1.25(15 C to 35 C)

+105 °C, 2000 h, rated voltage applied

Capacitance change

Within £20 % of the initial value

Endurance

tané

= 2 times of the initial limit

DC leakage current

= 3 times of the initial limit

+60 C, 90 %, 500

h, No-applied voltage

Damp heat (Steady state)

Capacitance change of
initial measurd value

2Vto25V 4V 6.3V

+70 %, 20 % +60 %, 20 % +50 %, 20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit

® Marking and dimensions

R. capacitance (uF)

Polarity bar(Positive)

AN

L0

W1

\ﬁﬁﬁ —J

0 C

w2

Lot.No.  R. voltage code
(Unit : mm)
Rated voltage(V) 2 2.5 4 6.3 SUE L 02 w1 02 w2 #01 H#01 P =03
Code d e g j SX




Surface mount type SX Series

® Characteristics list SP-Cap

Case size (mm) Specifications Guidelines and Precautions

Min. Packaging Q' ty %3 Mounting specfications
(pcs) Packing specifications

d Capacitance

Rate
Series V°K,a)ge ) L W g Rleamentid  ESR¥2 Part number

(mArms)  (mQ max) selemonimp%
180 | 7.3 | 43 | 1.9 | 6300 9 EEFSXOD181ER 3500 pie | Seres Systen Cagram
220 | 7.3 | 43 | 1.9 | 6300 9 EEFSXOD221ER 3500 CS/CT/CX
7.3 4.3 1.9 6300 9 EEFSXOD271ER 3500
270 7.3 4.3 1.9 7500 6 EEFSXOD271XE 3500 trgg:nt SRIR/SS/LS/STALT
7.3 4.3 1.9 8500 4.5 EEFSXOD271E4 3500
7.3 4.3 1.9 6300 9 EEFSXOD331ER 3500
330 7.3 4.3 1.9 7500 6 EEFSXOD331XE 3500 Catalog EOL models
2 7.3 4.3 1.9 8500 4.5 EEFSXOD331E4 3500
7.3 4.3 1.9 6300 9 EEFSXOD391ER 3500
390 7.3 4.3 1.9 7500 6 EEFSXOD391XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOD391E4 3500
7.3 4.3 1.9 6300 9 EEFSXOD471ER 3500
470 7.3 4.3 1.9 7500 6 EEFSX0OD471XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOD471E4 3500
560 7.3 4.3 1.9 8500 4.5 EEFSXOD561E4 3500
150 7.3 4.3 1.9 6300 9 EEFSXOET51ER 3500
180 7.3 4.3 1.9 6300 9 EEFSXOET81ER 3500
7.3 4.3 1.9 6300 9 EEFSXOE221ER 3500
220 7.3 4.3 1.9 7000 7 EEFSXOE221E7 3500
270 7.3 4.3 1.9 7000 7 EEFSXOE271E7 3500
7.3 4.3 1.9 6300 9 EEFSXOE331ER 3500
X o5 330 7.3 4.3 1.9 7500 6 EEFSXOE331XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE331E4 3500
7.3 4.3 1.9 6300 9 EEFSXOE391ER 3500
390 7.3 4.3 1.9 7500 6 EEFSXOE391XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE391E4 3500
7.3 4.3 1.9 6300 9 EEFSXOE471ER 3500
470 7.3 4.3 1.9 7500 6 EEFSXOE471XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE471E4 3500
82 7.3 4.3 1.9 6300 9 EEFSX0G820ER 3500
100 7.3 4.3 1.9 6300 9 EEFSXOG101ER 3500
7.3 4.3 1.9 6300 9 EEFSXOG151ER 3500
150 7.3 4.3 1.9 7000 7 EEFSXOG151E7 3500
4 180 7.3 4.3 1.9 6300 9 EEFSXOG181ER 3500
220 7.3 4.3 1.9 6300 9 EEFSX0G221ER 3500
270 7.3 4.3 1.9 6300 9 EEFSX0G271ER 3500
7.3 4.3 1.9 6300 9 EEFSXOG331ER 3500
330 7.3 4.3 1.9 7500 6 EEFSX0G331XE 3500
120 7.3 4.3 1.9 7000 7 EEFSX0J121E7 3500
150 7.3 4.3 1.9 6300 9 EEFSX0JT151ER 3500
63 180 7.3 4.3 1.9 6300 9 EEFSX0J181ER 3500
220 7.3 4.3 1.9 6300 9 EEFSX0J221ER 3500
%1 :Ripple current (100 kHz/ +45 C )
%2:ESR (100 kHz/+20 C)
%3:Please contact us when 500 pcs packing is necessary
@Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".
® Temperature coefficient of Ripple current
45C<T=85TC 85CT<T=105TC
Coefficient 1.0 0.7 0.25
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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noeee | GX/ GX-L series L

Large capacitance(560 uF max.)  Low ESL(3 terminals : 50% less than 2-terminals) [Suffix : L]
Super low ESR(3 mQ max.) High ripple current(10200 mA rms max.)  RoHS compliance, Halogen free

sp-cap @ Specifications

Items Specifications

Guidelines and Precautions

“"S:ﬁiéj%i!?liiﬂgﬁi Series GX
Series system diagram o6 ™" Category temperature range -55Cto 105C
P"écsh/’ét.lf‘/gs; Rated voltage range 2Vto25V
Rated capacitance range 330 wF to 560 wkF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current I=0.1T CV(uwA)[2 minutes]
Dissipation factor(tan &) = 0.06(120 Hz/+20 C)
Surge voltage (V) Rated voltage x1.25(15 C to 35 C)
_ Catalog EOL models +105 C, 2000 h, rated voltage applied
Capacitance change| Within £20 % of the initial value
Endurance - —
tand = 2 times of the initial limit
DC leakage current| = 3 times of the initial limit
+60 C, 90 %, 500 h, No-applied voltage
Capacitance change of | 2V to 2.5V
Damp heat (Steady state) | injtjal measurd value +70 %, -20 %
tan & = 2 times of the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

R. capacitance (F) Polarity bar(Positive)

S
Rated voltage(V) 2 2.5
{ DDI mc
ode d e

Lot.No. R.voltage code

) )
| — \6% _j® T |||—|| | III ‘n‘ E |r—w| EI
e |

L | Wi
W1 ,Efl'
(9Y ] [©)
N ™ N

. : {1 T |
= = — 1L

P1| P3| |paP]

(Unit : mm) (Unit : mm)
Series RN IESNZ2ESTESEE:EE

GX

® Characteristics list

i Case size (mm) Specifications  Thenumberof teminds

d o : N
Series V°;f/'°‘)9e e Ripple curtent 1 ESR 32 Part number Min.Peckaging Q'ty 3

(F)
L w H (mArms)  (mQ max.) 2 3 (pes)
330 | 7.3 4.3 1.9 10200 3 @) EEFGX0OD331R 3500
470 7.3 4.3 1.9 10200 3 @) EEFGX0D471R 3500
2 7.3 4.3 1.9 10200 3 @) EEFGX0D471L 3500
GX 560 7.3 4.3 1.9 10200 3 @) EEFGX0OD561R 3500
7.3 4.3 1.9 10200 3 O EEFGX0OD561L 3500
330 | 7.3 4.3 1.9 10200 3 (@) EEFGXOE331R 3500
2.5 470 7.3 4.3 1.9 10200 3 @) EEFGX0OE471R 3500
7.3 4.3 1.9 10200 3 O EEFGXOE471L 3500

%1 :Ripple current (100 kHz/ +45 °C ) %2:ESR (100 kHz/+20 C) *%3:Please contact us when 500 pcs packing is necessary
@Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current
45C<T=85TC 85T <T=105TC

Coefficient 1.0 0.7 0.25

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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s || X e o

Large capacitance (560 uF max.) Low ESL(3 terminals : 50% less than 2-terminals)
Super low ESR(4.5 mQ, 6 mQ max.) High ripple current(8500 mA rms max.)  RoHS compliance, Halogen free
® Specifications SP-Cap
Series LX &%
Category temperature range -55Cto0105C oecion] Series system diagram
Rated voltage range 2Vto 2.5V E'S‘;%‘_‘I_C/t(f:;is"
Rated capacitance range 330 wF to 560 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current I[=0.1 CV(uA)[2 minutes]
Dissipation factor(tan &) = 0.06(120 Hz/4+20 C)
Surge voltage (V) Rated voltage x1.25(15 C to 35 C)

+105 °C, 2000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value
tané = 2 times of the initial limit

DC leakage current| = 3 times of the initial limit

+60 C, 90 %, 500 h, No-applied voltage

Capacitance change of | 2V 10 2.5V

initial measurd value +70 %, 20 %
tan & = 2 times of the initial limit

DC leakage current| Within the initial limit

Endurance

Damp heat (Steady state)

® Marking and dimensions

R. capacitance (uF) Polarity bar(Positive) | | | ‘ @E| | | E(B | | il
[ Il [

\

==

Lot.No. R. voltage code

Rated voltage(V) 2 2.5 Series
Code d e LX

® Characteristics list

S v?)%j;e Ca‘&d?)”ce I_Case S|Vzve (mm)H R‘.ppscp:rznctl;catg;r;ész SN Min. Pack(agicr;% Q'ty %3
(mArms)  (mQmax,)
7.3 4.3 1.9 7500 6 EEFLXOD331R 3500
330 7.3 4.3 1.9 8500 4.5 EEFLXOD331R4 3500
5 470 7.3 4.3 1.9 7500 6 EEFLXOD471R 3500
7.3 4.3 1.9 8500 4.5 EEFLXOD471R4 3500
L 560 7.3 4.3 1.9 7500 6 EEFLXOD561R 3500
7.3 4.3 1.9 8500 4.5 EEFLXOD561R4 3500
330 7.3 4.3 1.9 7500 6 EEFLXOE331R 3500
55 7.3 4.3 1.9 8500 4.5 EEFLXOE331R4 3500
470 7.3 4.3 1.9 7500 6 EEFLXOE471R 3500
7.3 4.3 1.9 8500 4.5 EEFLXOE471R4 3500

%1 :Ripple current (100 kHz/ +45 °C ) %2:ESR (100 kHz/+20 C) %3:Please contact us when 500 pcs packing is necessary
#Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current
45C<T=85C 85°C<T=105°C

Coefficient 1.0 0.7 0.25

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type

SR/LR/SS/ LS/ ST/ LTSeries ’*”

Low ESL (3 terminals): 50% less than 2-terminals (LR, LS, LT series)

Low profile( Height 1.0 mm max.)
High ripple current(8500 mA rms max.) RoHS compliance, Halogen free

Super low ESR(4.5 mQ to 9 mQ)
sp-cap @ Specifications

Specifications

Guidelines and Prec_autions Items
T Series SR LR SS LS ST LT
Series system diagram | 5" Category temperature range -55Cto 105 C
Products list Rated voltage range 2Vt0 6.3V 2Vto25V
270 wF to 330 wk

CS/CT/CX
180 WF to 220 uF |
+20 % (120 Hz/+20 C)
I=0.1 CV(uA)[2 minutes]

= 0.06(120 Hz/+20 C)

Rated capacitance range 68 WwF to 220 uF

Capacitance tolerance
Leakage current
Dissipation factor(tané)

Rated voltage X1.25(15 C to 35 C)

Surge voltage (V)

+105 °C, 2000 h, rated voltage applied

Catalog EOL models

Capacitance change | Within £20 % of the initial value

Endurance
tané = 2 times of the initial limit

DC leakage current | = 3 times of the initial limit

Damp heat (Steady state)

+60 C, 90 %, 500

h, No-applied voltage

Capacitance change of
initial measurd value

2Vto25V 4V

6.3V

+70 %, 20 % +60 %, 20 %

+50 %, 20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit

® Marking and dimensions

S)
=1

L
=

Wi

w2
W2

(Unit : mm)
Series W2 W20 RO R0
SR 7.3 4.3 2.4 1.0 1.3
SS 7.3 4.3 2.4 1.1 1.3
R. it F) Polarity bar(Positi
capacitance (LF) Polarity <05| ive) ST 73 23 >4 14 13
%1 Maximum
| =
S) @®
Lot.No. R. voltage code
g = H b U=l
| L | wi |
FF:L!]
@Y ] @
I ™ I
[T T |
| |
P1 P3| |p2P]|
(Unit : mm)
Rated voltage(V) 2 2.5 4 6.3 Series
Code d e g j IR |7.3/4.3|24[1.0"1.3]1.1]0.7|1.4
LS 7.3(4.312411.1(1.3[1.1]0.7|1.4
LT [7.3/4.3|24]1.4(1.3/1.1|0.7|1.4

%1 Maximum
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sutace mourt e SR/LR/SS/LS/ST/LT series

® Characteristics list SP-Cap

Case size (mm) Specifications  Thenunberof teminals Guidelines and Precautions

; ; Min. Packaging Q'ty %3
Ripple curent 1 ESR %2 > 3 Part number (pcs)

Capacitance

WF) L W H

Mounting specifications
Packing specifications

. Rated
Series voltage
V)

(mArms)  (mQ max.) _|Line-up
Selgctmn Series system diagram
7.3 4.3 [1.0max.| 7500 6 O EEFSROD221R 3500 o roducts list
2 | 220
7.3 | 4.3 |1.0max| 8500 45 | O EEFSROD221R4 3500 CS/CT/CX
7.3 | 4.3 |10max| 7500 6 0 EEFSROE181R 3500
SR | 2.5 180
7.3 | 4.3 |1.0max| 8500 45 | O EEFSROE181R4 3500
4 |120| 7.3 | 4.3 |1.0max| 6300 9 0 EEFSROG121R 3500
63| 68| 7.3 | 4.3 |1.0max| 6300 9 0 EEFSROJ680R 3500
5 | 9o 73 | 43 [10max| 7500 6 O | EEFLROD221R 3500 CotlogEOLmodels
7.3 | 4.3 |1.0max| 8500 4.5 0 EEFLROD221R4 3500
7.3 | 4.3 |1.0max| 7500 6 0 EEFLROET81R 3500
IR | 25180
7.3 | 4.3 |1.0max| 8500 4.5 O EEFLROET81R4 3500
4 |120| 7.3 | 4.3 |1.0max| 6300 9 o} EEFLROGT21R 3500
63| 68| 7.3 | 43 |1.0max| 6300 9 0 EEFLROJ6SOR 3500
o 2 | 220| 73 | 43 1.1 7500 6 0 EEFSSOD221R 3500
25180 | 7.3 | 43 1. 7500 6 0 EEFSSOE181R 3500
B 2 | 220| 73 | 43 1.1 7500 6 0 EEFLSOD221R 3500
25180 | 7.3 | 43 1.1 7500 6 EEFLSOE181R 3500
- 2 | 330 73 | 43 1.4 | 7500 6 0 EEFSTOD331R 3500
25270 7.3 | 43 1.4 | 7500 6 0 EEFSTOE271R 3500
= 2 | 330 73 | 43 1.4 | 7500 6 0 EEFLTOD331R 3500
25270 7.3 | 43 1.4 | 7500 6 0 EEFLTOE271R 3500

%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)

%3:Please contact us when 500 pcs packing is necessary

#Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current

T=45°C 45C<T=85TC 85CT<T=105TC

Coefficient 1.0 0.7 0.25

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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e | G o

Super low ESR(3 mQ max.) High ripple current(10200 mA rms max.)
Large capacitance(820 uF max.)  RoHS compliance, Halogen free

sP-cap @ Specifications

Guidelines and Precautions Items Speciﬁcations

Mounting specifications .
Paclfil:]gespec ations Serles GY
__ Line-up| S -
Series system diagram oo ™ Category temperature range -55°C to 105 C
Products list Rated voltage range 2Vto 2.5V

CS/CT/CX

Rated capacitance range 680 wF to 820 wF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current [=0.1 CV (rA) [2 minutes]
Dissipation factor(tané) = 0.06(120 Hz/4+20 C)
Surge voltage (V) Rated voltage x1.25 (15 C to 35 C)

Catalog EOL models

+105 C, 2000 h, rated voltage applied

Capacitance change | Within £20 % of the initial value
tané = 2 times of the initial limit

DC leakage current | = 3 times of the initial limit

+60 C, 90 %, 500 h, No-applied voltage

Capacitance change of | 2V 10 2.5V

Damp heat (Steady state) | jpjtial measurd value +70 %, 20 %
tan & = 2 times of the initial limit

DC leakage current | Within the initial limit

Endurance

® Marking and dimensions

R. capacitance (uF) Polarity bar(Positive) © J@ =
¢ =1k
. L - W1
{ L 101 g g
= =
Lot.No. R. voltage code
(Unit : mm)
Rated voltage(V) 2 ) S L 02 w102 W2 #01 H=02 p=03
Code d e GY
XExternals of figure are the reference.

® Characteristics list

Rated . Case size (mm) Specifications . . :
Series voltase <UL Roplecurent il ESR 2 Part number AR
L w H (mArms)  (mQ max.)
2 820 7.3 4.3 2.8 10200 3 EEFGYOD821R 2000
GY
2.5 | 680| 7.3 4.3 2.8 | 10200 3 EEFGYOE681R 2000

%1 :Ripple current (100 kHz/ +45°C )
%2 1ESR (100 kHz/+20 C)
@®Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current

T=45<C 45C<T=85TC 85T <T=105TC
Coefficient 1.0 0.7 0.25

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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e CY /SY Sige= e

Endurance 85 °C 2000 h High ripple current (5100 mA rms to 6300 mA rms max.)
Product height (3.0 mm max.) RoHS compliance, Halogen free
® Specifications SP-Cap
Series CY, SY &%
Category temperature range -55Ct0o85C eeon Series system diagram
Rated voltage range 4V, 6.3V E'FS‘}%“TC;(S:;M
Rated capacitance range 330 uF to 470 wF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current I=0.1 CV(uA) [2 minutes]
Dissipation factor(tané) = 0.06(120 Hz/4+20 C)
Surge voltage (V.) Rated voltage x1.25 (15 C to 35 C)
+85 °C, 2000 h, rated voltage applied Catalog EOLmodels
Capacitance change | Within £20 % of the initial value
Endurance - —
tané = 2 times of the initial limit
DC leakage current | = 3 times of the initial limit
+60 C, 90 %, 500 h, No-applied voltage
Capacitance change of 4V 6.3V
Damp heat (Steady state) | initial measurd value +60 %, 20 % +50 %, -20 %
tan & = 2 times of the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

R. capacitance (uF)  Polarity bar(Positive) e —fa =
! =1F
. L - W1
{ L 101 g g
= =
Lot.No. R. voltage code
(Unit : mm)
Rated voltage(V) 4 6.3 N L 02 W1 02 w2*01 H=#02 p =03
Code g j CY/SY | 7.3 4.3 2.4 2.8 1.3
XExternals of figure are the reference.

® Characteristics list

S VE}E; Caad??ce I_Case 5|Vzve (mm)H Rippizr?e;|;;caté;r:; PR —— Min. Packﬁg(ig@)] Q'ty %3
(mArms)  (mQmax.)
4 |1 470 7.3 4.3 2.8 5100 15 ECGCYOG471R 2000
- 6.3 330 7.3 4.3 2.8 5100 15 ECGCY0J331R 2000
4 | 470 7.3 4.3 2.8 6300 9 ECGSYOG471R 2000
> 6.3 330 73 4.3 2.8 6300 9 ECGSYOJ331R 2000

%1 :Ripple current (100 kHz/ +45°C )

%2 :ESR (100 kHz/+20 C)

%3:Please contact us when 500 pcs packing is necessary.

@®Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current

45C<T=65TC 65C<T=85TC
Coefficient 1.0 0.7 0.25

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type

Endurance 125 ‘C 1000 h

SP-Cap

Guidelines and Precautions

Mounting specifications
Packing specifications

__ Line-up|
wsaagw
Products list
CS/CT/CX

GY
CY/SY

Catalog EOL models

31

HX Series

@ Specifications

Low ESR(4.5 mQ max.)

RoHS compliance, Halogen free

Items Specifications

Series

HX

Category temperature range

-55Cto125C

Rated voltage range

2Vto25V,10Vto25V

Category voltage range

1.6Vto2V,8Vto20V

Rated capacitance range

15 uF to 560 wF

Capacitance tolerance

+20 % (120 Hz/20 C)

Leakage current

[=0.1 CV(LA)[2 V,

2.5V, 2 minutes], 1=0.3CV(UA)[10V to 25V, 2 minutes]

Dissipation factor(tan &)

= 0.1(120 Hz/20 *C)

Surge voltage (V)

Rated voltage X

1.25[2Vto 16 V], x1.15[20 Vto 25 V] (15 C to 35 C)

Endurance

+125 °C, 1000 h, Category voltage applied

Capacitance change

Within £20 % of the initial value

tané

= 2 times of the initial limit

DC leakage current

Within the initial limit

Damp heat (Steady state)

+60 C, 90 %, 500

h, No-applied voltage

Capacitance change of
initial measurd value

2Vto25V 10Vto25V

+70 %, 20 % +60 %, -20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit[2 V, 2.5 V], = 300 % of the initial limit[10 V to 25 V]

® Marking and d

imensions

R. capacitance (uF)

Lot

Rated voltage(V) 2

Polarity bar(Positive)

N

L0

.No. R. voltage code

25 10 16

\ﬁﬂﬁ —

o
=

W1

w2

(Unit : mm)

L 0.2 H 01 p 03

W1 0.2 W2 £0.1

Series
HX




Surface mount type HX Series

® Characteristics list (2 to 2.5 V) SP-Cap
Rated Categor . Case size (mm) Specifications . - Guidelines and Precautions
i G "ty % Mounting specifications
Series [‘%t;?g] [V1°2“5a?§] o Ripple curent %1 ESR %2 Part number Al Pack?glcnsg)] QS Sptcincasions
V) W) L w H (mArms)  (mQ max.) Lo - E
gf”gg % Series system diagram
7.3 4.3 1.9 5100 15 EEFHXOD471R 3500 Products list
oo 73 | 43 | 1.9 | 6300 9 EEFHXO0D471R9 3500 CS/CT/CX
5 6 7.3 4.3 1.9 7500 6 EEFHX0D471R6 3500
’ 7.3 4.3 1.9 8500 4.5 EEFHX0D471R4 3500
60 7.3 4.3 1.9 5100 15 EEFHXOD561R 3500
7.3 4.3 1.9 8500 4.5 EEFHXOD56 1R4 3500
Catalog EOL models
™ 7.3 4.3 1.9 5100 15 EEFHXOE331R 3500 -
130 7.3 4.3 1.9 6300 9 EEFHXOE331R9 3500
7.3 4.3 1.9 7500 6 EEFHXOE331R6 3500
25 2 7.3 4.3 1.9 8500 4.5 EEFHXOE331R4 3500
' 7.3 4.3 1.9 5100 15 EEFHXOE471R 3500
470 7.3 4.3 1.9 6300 9 EEFHXOE471R9 3500
7.3 4.3 1.9 7500 6 EEFHXOE471R6 3500
7.3 4.3 1.9 8500 4.5 EEFHXOE471R4 3500

@ Characteristics list (10 to 25 V) [Not Recommended for New Design |

Rated Category Case size (mm)

‘ Specifications
voltage voltage Capacitance

Series ESR %2

Part number

Min. Packaging Q'ty %3

TEAOED Wy oy e S o)
47 7.3 4.3 1.9 3200 40 EEFHXTA470R 3500

10 8 68 7.3 4.3 1.9 3200 40 EEFHX1TA680R 3500
100 7.3 4.3 1.9 3200 40 EEFHXTATO1R 3500

15 7.3 4.3 1.9 3200 40 EEFHXT1C150R 3500

22 7.3 4.3 1.9 3200 40 EEFHXT1C220R 3500

16 [12.8 33 7.3 4.3 1.9 3200 40 EEFHX1C330R 3500
47 7.3 4.3 1.9 3200 40 EEFHX1C470R 3500

HX 68 7.3 4.3 1.9 3200 40 EEFHX1C680R 3500
22 7.3 4.3 1.9 3200 40 EEFHX1D220R 3500

50 16 33 7.3 4.3 1.9 3200 40 EEFHX1D330R 3500
47 7.3 4.3 1.9 3200 40 EEFHX1D470R 3500

56 7.3 4.3 1.9 3200 40 EEFHX1D560R 3500

15 7.3 4.3 1.9 3200 40 EEFHXTE150R 3500

25 20 22 7.3 4.3 1.9 3200 40 EEFHXT1E220R 3500
33 7.3 4.3 1.9 3200 40 EEFHXTE330R 3500

31 :Ripple current (100 kHz/ +45 °C )

%2 :ESR (100 kHz/+20 C)

%3:Please contact us when 500 pcs packing is necessary

#Please refer to the P16 in this catalog for "Reflow conditions" and "Taping specifications".

® Temperature coefficient of Ripple current

T=45C 45C<T=85C 85TCT<T=105C 105C<T=125C
2Vto 25V Coefficient 1.0 0.7 0.25 0.25
10Vto25V 1.0 0.8 0.5 0.25

Ripple current should be controlled so that surface temperature of capacitor does not exceed the category temperature.
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- Catalog EOL Models

SP-Cap

Guidelines and Precautions

Mountings specifications
Packing specifications

~ Line-up|
Series system diagram [
Products list "
CS/CT/CX
SX|
GX/GX-L
LX| e
SRILR/SS/LS/STILT | fpe
GY /|
CY/SY

HX
Catalog EOL models
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The following table is a list of the End-Of-Life (EOL) models.

Sales of these items will end as soon as we run out of its stock.

We would like to express our appreciation for your business over the years with these
products and we hope the new, alternative parts will continue to serve your needs.
Thank you very much.

Series Size code Models fordeletion Year ofdeletion Altermative model
FD D EEFFD*sxx»ex 2019/3 EEFCS*swssss
CD D EERCDrooree 2019/3 EEE@ e
ub D EEFUD*#bssss 2019/3 EEFCX bt
UE D EEFUECoxCe 2019/3 EEE@X e
SL D EEFS| #ssons 2019/3 EEFS)(xswbnr
SD D EEFSDroe 2010/6 EERS)Sakteey
SE D EEFSE#tssts 2019/3 EEFS)(xswbns
MC C EEFMCHstaxs 2019/3 EEFCX¥#xrkax
HL D EEFH [ s 2019/3 EEFH X sstonx
HD D EEFHD*##sss 2019/3 EEFH X sskonx
HE D EEFHE»##bxs 2019/3 EEFH X sstonx
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Conductive Polymer Tantalum
Solid Capacitors

POSCAP

Appllcatlons Selef:tlon | Z:X] Series system diagram
ey '] Products list
[ ZYd TPG
L] TPSF
L&l TPE
X TPF
A TQS
Surface mount | PSSHI&l@
type 27 TA
P58 MAV
3] TH
LG TPB
{0 TC
%] TDC
LT TPC
[{) Catalog Deletion models
EOL Models

¥4 Guidelines and Precautions
[ X1] Mounting specifications,

Main market

((«Q)

Audio / Visual Server

D

Automotive Industrial robot Drone




- Guidelines and Precautions

POSCAP

Mounting specifications
Packing speci

Line-up

Series system diagram gSﬁ}gg”"
Products list
TPG
TPSF
TPE
TPF
i
TA| mon
TV| e
TH
TPB
TC
TDC
TPC

Catalog Deletion models
Catalog EOL models
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C

M\ Application Guidelines

1-1

1-2

1-3

1-4

1-5

1-6

1-7

1.Circuit design

Prohibited circuits

Since problems can be expected, POSCAP cannot be used on the following circuits

(1) High impedance voltage retention circuits (2) Coupling circuits (3) Time constant circuits

(4) Circuits greatly affected by leakage current

(5) The circuit in which two or more POSCAP are connected in a series so as to raise the endurance voltage.

Failure and life-span
The failure rate is 0.5 %* / 1000 h (Confidence level : 60 %) based on JIS C 5003.
The mainly failure modes are as follows.
*B2 size or less: 1.0 %
1-2-1 Contingency failure
The main causes of failure are thermal stresses cause by the soldering or thermal use environment, along
with heat stresses, electrical stresses or mechanical stresses. The most common failure mode is a short circuit.
In case a short circuit occurs, ensure safety by fully considering the followings.
(1) If POSCAP emit smoke, turn off the main power of the equipment. In this case, keep your face and
hands away from the area.
(2) It may take a few seconds to a few minutes before POSCAP emits smoke by the situation. Increase
safety by using a protective circuit.
(3) If the smoke comes into eyes, rinse immediately. If the smoke is inhaled, gargle immediately.
(4) In case a large current continues to flow after a short circuit, in the worst case, the shorted-out section
may ignite. For safety, install a redundant circuit or a protective circuit, etc.
1-2-2 Wear-out failure (lifetime)
When lifetime exceeded the specified guarantee time of Endurance and Damp heat, electrolyte might
insulate and cause electric characteristic changed. This is called an open circuit. The electric characteristics
of capacitance and ESR may possibly change within the specified range in specifications when it is used
under the condition of the rated voltage, electric and mechanical performance. Please note it when design.

Reduction of failure stress

When POSCAP is used within the rated voltage, it shows a stable characteristic, but it may be damaged
in a short circuit when an overvoltage, for instance, is applied. The time to reach the failure mode can be
extended by using POSCAP with reduced environment temperature, ripple current and applied voltage.
Failure rate

In the case of the endurance which is 105 °C 2000 h.

0.5 %/1000 h (Environment temp. : 105 °C, Rated voltage or Category voltage applied)

In the case of the endurance which is 105 °C 1000 h or 125 °C 1000 h.

1.0 %/1000 h (Environment temp. : 105 °C, Rated voltage or Category voltage applied)

In the case of the endurance which is 85 °C 1000 h.

1.0 %/1000 h (Environment temp. : 85 °C, Rated voltage applied)

Check the rated performance
After checking the operation and installation environments, design the circuit so that it falls within the rated
performance range stipulated in this delivery specification.

Operating temperature and ripple current

(a) Set the operating temperature so that it falls within the range stipulated in this delivery specification.

(b) Do not apply current that exceeds the allowable ripple current. Ripple current should be controlled so that
surface temperature of a capacitor do not exceed the rated temperature.

(For guestions regarding TQC series, please contact us.)

(c) Specified ESR is a value at the time of shipping from factory. ESR may change upon use conditions.

Leakage current

Even when the soldering conditions fall within the range of this delivery specifications, leakage current
increases a little on occasion. It also increases a little during high temperature storage, high humidity storage
and temperature cycling with no voltage applied. In cases such as these, leakage current will decrease by
applying voltage under the condition of below the POSCAP's maximum operating temperature.

The speed at which the leakage current is restored is increased by applying voltage when the POSCAP's
temperature is close to the maximum operating temperature.

Rapid charge and discharge limitation

Rapid charge and discharge are restricted (for maintainance of high-proof reliability).

A protective circuit is recommended for when a rapid charge or discharge causes excessive rush current since
this is main cause of short circuit and large leakage current. Use a protective circuits in case the rush current
value exceeds 20 A*

Be sure to insert a protection resistor of about 1 kQ for charge and discharge when measuring the leakage current.




2. Mounting

2-1 Protect circuit
The failure mode of POSCAP is the short mode. When it breaks down, short electric current flows to it.
POSCAP gives off heat by this short current.
Do the following consideration in design fully for the safety because it has a bad influence on the part around
POSCAP due to this heat.
- A protective circuit and a protective device are set up, so as to make the system safer.
- A diffuse circuit and so on is set up, so as to make the system safer such as that a machine may not break

down as to the single trouble.

2-2 Considerations when soldering
The soldering conditions are to be within the range prescribed in this delivery specification.

If the specifications are not followed, there is the possibility of degradation of electric characteristic and POSCAP
lifetime when soldering is conducted under conditions that are harsher that those stipulated. o ,
2-3 Others Packing Specincations
POSCAP’ s Electrical characteristics are affected by temperature and frequency fluctuations. wecﬁon%
Design circuits after checking the amount of fluctuation. gide W
~ |Products list
TPG
TPSF
TPE
TPF
3.Storage Tas
It is necessary to set an environment to prevent a trouble at the time of soldering :n;ugfncte TA
by the degradation of solder ability or moisture's getting into the molding resin R{
when POSCAP are stored. TPB
@ Please make storage of POSCAP sealing up in the reel and storage bag at the time of delivery in the TC
following environment. Also, set storage period of unopened as 18 months or shorter after shipment PPDC(I:

from factory.
- Room temperature and room humidity (generally : 15 to 35 C, 45 to 75% RH ) are desirable.
- Place where POSCAP is not exposed by direct sunshine.

@ Please unseal storage bag just before mounting and use up POSCAP in the storage bag.

Catalog Deletion models
Catalog EOL models

POSCAP is not compatible with

Floor life
ST oo JEDEC J-STD-020, J-STD-033
2a 4 weeks = 30 °C/60 %Rh
3 168 hours = 30 °C/60 %Rh

5 48 hours = 30 °C/60 %Rh

\Intellectual property right

We, Panasonic Group are providing the product and service that customers can use without anxiety, and are working
positively on the protection of our products under intellectual property rights.
Representative patents relating to POSCAP are as follows:

US Patent No. 6858800, 6891717, 7158368, 7326260, 8081421, 8149569, 8456804, 8559166
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- Mounting specifications

Recommended soldering condition

B Peak temperature 250 °C lead free reflow soldering profile
The cycles of reflow soldering: Twice (max)

s Peak temperature
<9 i i, 5smax.
=5 250°C —
58 220¢C
38 180%C 40 s may,
g% 150 C
8 8 60
©
POSCAP % T max, 120 s max.
Guidelines and Precautions = 3 v 30 s max.
.
Lieup , Time(sec.)
Series system diagram éf,}gg'°" . i
LctsTgséi B Peak temperature 260 °C lead free reflow soldering profile
TPSE This reflow is limited at moisture sensitive level.
TPE Please contact us separately concerning about detail.
TPF The cycles of reflow soldering: Twice (max)
TQS
TQC ., Peak temperature
TA| mout oS ii 5smax.
TV| ™ £82 260C
R 8 217¢
TPB o Q 200 °C
TC 08 —~
TDC 2% 150°C
TPC © o
Catalog Deletion models 8_ 8
Catalog EOL models c 4 60 s
- TS max. 180 s max. 90 s max.
o 4
6 s max.
Time(sec.)

BTQC series

The cycles of reflow soldering: Twice (max)

C Peak temperature
g 9 i i 10 s max.
=5 250C ' \
68 217¢C
28 88 ¢ 6 I
= 0 s max.
2% 150C AN
= QO
8Q \
%‘t 120 s max. 70 s max.
F 3

Time(sec.)

B Soldering with a soldering iron

Tip of a soldering iron: 350 ‘C max (TQC serise: 400 C max) Power of a soldering iron: 30 W max

Working time: 3 sec. max (TQC serise: 5 sec max)
(Do not let the tip of soldering iron touch the POSCAP itself. Do not subject the POSCAP itself to excessive stress when soldering

‘ Land/Pad pattern ‘

(unit:mm)
Sizecode a o) C Sizecode a o) c
B1 1.6 | 2.7 | 1.4 D12 24 | 29| 3.7
Q B1G 1.6 | 2.7 | 1.4 D15 2.4 | 2.9 | 3.7
B1S 1.6 | 2.7 | 1.4 D15E | 2.4 | 2.9 | 3.7
B15G | 1.6 | 2.7 | 1.4 D2E 2.4 | 2.9 | 3.7
B2 1.6 | 2.7 | 1.4 D2 24 | 2.9 | 3.7
B2S 1.6 | 2.7 | 1.4 D3L 24 | 2.9 | 3.7
D4 2.4 | 29| 3.7
a C a
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- Packing specifications

*We supply only embossed taping type

Packing specifications

Sprocket hole Component compartment
MDimension of J
carrier tape wf f (Polarity)
P - &o—4/0 oo
S g
N __J_i___‘ | ©
‘ i | ] ! (+)
F G H

witmm  POSCAP

Guidelines and Precautions

Size COde 0. B 0. 0. 0. 0. 0. J t ) Mounting specifications
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 | ¢ 1.5 | 1.4 0.25 " lline-up
B1G 3.25 | 3.9 8.0 3.5 7.75 | 4.0 2.0 4.0 | 1.5 | 1.7 | 0.25 S Series system diagram
B1S 3.25 | 3.9 8.0 3.5 1.75 4.0 2.0 40 | 15| 1.7 0.25 Products list
B15G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 ~ [TPG
B2 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 TPSF
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 TPE
D12 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3 TPF
D15 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 TQS
D15E 4.7 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3 TQC
D2E 4.5 7.5 12.0 55 | 1.75 | 8.0 2.0 40 | 615 24 | 03 Sutee |
D2 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 e | T\
D3L 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 3.2 0.3 TH
D4 4.5 7.7 12.0 55 [ 1.75 | 8.0 2.0 40 [ 15[ 42 | 03 TPB
@Dimension A and B are the measure of compartment's inside bottom.  @The (+) Polarity of the chip is placed on right side towards the unreeling direction. TC
@Dimension of the topcover tape Thickness of cover tape: 62+10 um Width of cover tape: 9.5+0.2 mm 5.5£0.2 mm (¢ 180reel) ¥PDC(Z:
Catalog Deletion models
.Reel dimenSion Catalog EOL models
/ w2 /
AN/
| | (unit:mm)
A B C Wi w2
L__ +2 £2 +0.2 +0.5 +1.0
F o < ¢ 330 ¢ 80 ¢ 13 13.5 17.5%

¢ 180_8 | ¢ 60*2 | ¢ 13*02 | 9*05 | 11.4*1.0

BEMinimum packing quantity and weight

Size code Quantity(pcs./Reel, ¢ 180)  Typical weight(g)  Size code Quantity(pcs./Reel, ¢ 330)  Typical weight(g)

Bl 3000 200 D12 4500 1200
B1G 2500 200 D15 3000 1000
B1S 2500 200 D15E 4000 1000
B15G 2500 200 D2E 3000 1000
B2 2000 200 D2 3000 1000
B2S 2000 200 D3L 2500 1100
D4 2000 1200

% Small order quantity (500 pcs/reel) is available with TPE,
TPF and TQC series. Please contact our sales
representative if you prefer it.

EDimension of packing case M Units per packing case
Size code  Pieces/case Sizecode Pieces/case

B 15000 D12 22500

B1G 12500 D15 15000

B1S 12500 D15E 20000

B15G 12500 D2E 15000

o B2 10000 D2 15000

: {unit:mm) B2S 70000 D3L 12500

Reel size ¢ 180 ¢ 330 D4 10000
a 90 120
b 240 360
C 240 360
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Size (mm)

Category = Rated
temperature  voltage ESR(mQ) ()
range (C) )

Capacitance Size

Series Page Features code L W H

Large capacitance
For automotive
High voltage
Guaranteed at 125°C

. -551t0105(2.5t012.5| 351070 | 33t0220 |B1G| 3.5 | 2.8 | 1.1
Small size

TPG| 47 Low profile L X J
Large capacitance

-b5t0105|2.5t06.3| 30t0 70 |1501t0 220|B15G| 3.5 | 2.8 | 1.4

Low ESR / Small size
TPSF| 48 Large capacitance | @ |@|@ -55t0105|2.0t0 2.5| 6109 270 B2S|351]28 |19
POSCAP Face down terminal

Guidelines and Precautions
il S

uuuuuuu

-5510105/2.0t0 10| 11to35 | 47t0470 | B2 | 35| 28 | 1.9

ine-up
Series system diagram 23%22‘“"

Products list 5510105 6.3 35 470 |D15E| 7.3 | 43 | 14
PG
TPSF
1 TPE [491052|  Low ESR [ -5510 105 2.5t0 10 | 7t025 | 6810470 |D2E| 7.3 | 43 | 1.8
TQS
TAC s 5510105/ 251010 | 91025 (22010680|D3L| 7.3 | 43 | 28

mount
TV| e
TH
TPB -5510105|/2.5t0 10 | 10to25 |330to 1500{ D4 | 7.3 | 43 | 3.8
TC
TDC

TPC 5510105 2.0 6 220t0330|D2E| 7.3 | 43 | 1.8

Catalog Deletion models
Catalog EOL models

Low ESR )
TPF | 53 | | canacitence | | @@ 5510 105| 2.5t0 10| 5to 15 |150t0680|D3L| 7.3 | 43 | 2.8

-55t0105|2.5t06.3| 5to 10 [470t0 1000| D4 | 7.3 | 4.3 | 3.8

TQS| 54 | High voltage ® |[55t0105|16t035|70t0150 | 6.8t033 |B1S| 35| 2.8 | 1.1

-55t0 105| 16 to 35 |90t0 400| 3.9t033 | B2 | 3.5 | 28 | 1.9

-55t0 105 16 40 33 D12| 7.3 | 43 |1.15

TQC |55t056| High voltage @® |-55t0105] 16to25 | 55t0 70 | 22to47 |D15| 7.3 | 43| 1.4

-551t0 105| 16 to 35 |40to 150 10to 150 | D2 | 7.3 | 4.3 | 1.9

-551t0 105| 16 to 25 | 50to 70 | 6810 150 |D3L| 7.3 | 4.3 | 2.8
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Size (mm)

€ % £ % = Category  Rated . .
Series Page  Features 5 3 & E G = temperature voltage ESR(mQ) Capacitance Size
= 8 s > B8 . (wF) code
=S S < £ range(C) V)
ER35%3
-551t0105| 4.0t0 10 70 4710100 | B2 | 35| 28| 1.9
TA | 57 |High reliability o -55t0105| 2.5t010 | 9to25 | 6810470 |D2E| 7.3 | 43| 1.8
-55t0105| 2.5t010 | 15t025 [150t0680|D3L| 7.3 | 43 | 2.8
High reliability -55t0 125| 6.3t0 10 25 681to0 150 |[D2E| 7.3 | 43 | 1.8 :
TV | 58 Guaranteoed e o HE¥Sal Series system diagram
at125C 5510125 10 25 150 |D3L| 7.3 | 43|28 | [lProducts list
TPG
TPSF
-55t0125|2.5t06.3 | 15t025 |150t0330|D2E| 7.3 | 43 | 1.8 EE
TQS
. . 5510125( 25010 | 401045 | 6810220 | D2 | 7.3 | 43 | 1.9 |  suee TQC
™ | 5 uarantee e | T\/
at 125 C o ™
-55t0125|4.0t06.3 40 220t0330|D3L| 7.3 | 43| 2.8 TPB
TC
TDC
-55t0125| 6.3t010 | 35t040 [220t0470| D4 | 7.3 | 4.3 | 3.8 _ TP
Catalog Deletion models
Catalog EOLmodels
-551t0105| 4.0t0 10 70 33t068 | B2 | 35| 28| 1.9
TPB| 60 Standard -55t0105| 4.0to 10 40 150t0330|D3L| 7.3 | 43 | 2.8
-55t0 105| 6.3t0 10 | 35t040 [220t0470| D4 | 7.3 | 43 | 3.8
-55t0125|4.0t06.3 | 15t025 |100t0330|D2E| 7.3 | 43 | 1.8
TC [611062 Ggf‘ﬁagge?cd @ 5510125 251010 | 51025 |150t0680|D3L| 7.3 | 4.3 | 2.8
-55t0125| 251010 | 5t025 |(330t01000| D4 | 7.3 | 4.3 | 3.8
-55t0125| 16t0o25 [90to100| 15t033 | B3 | 35| 28 | 1.9
High voltage
TDC| 63 Guaranteed ®@® 55t 125 16 50 100 D2 | 7.3 | 43| 1.9
at 125 C
-55t0125| 16t025 | 50t0o 70 | 68t0 150 |[D3L| 7.3 | 43 | 2.8
-551t0105|6.3t0 12.5| 55t080 | 10to47 | B1 | 3.5 | 2.8 | 1.1
TPC| 64 Low profile |@
-55t0105| 6.3t010 | 40to45 | 68t0330 | D2 | 7.3 | 4.3 | 1.9
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POSCAP

Guidelines and Precautions
Mounting specifications
Packing specifications

Surface
mount

TV ™

Catalog Deletion models
Catalog EOL models

TPB

Standard

B 2 size

4.0Vto 10V
33 uF to 68 uF

%

D3I_size

4.0Vto 10V

150 wF to 330 uk

X

D4 size

6.3Vto 10V

220 uF to 470 uk I

v

Low profile

B 1 size

6.3Vto 125V
10 uF to 47 uk

@

P.49 to 52 ¢

B 2 size

2.0Vt 10V
47 uF to 470 ukF

®

D 2 size

6.3Vto 10V
68 wFto 330 uk

¥

D1 5Esize

6.3V
470 uk

®

TPG

Small size
Low profile
Large capacitance

BG size

25Vto 125V
33 wF to 220 uF

2
B1 SG size

25V1t06.3V
150 wF to 220 uF

@

|
D2 E size

25Vt 10V
68 uFto 470 uk

h -

p———

D3 L size

25Vto 10V
220 wF to 680 uF

D4 size

25Vto 10V
330 uF to 1500 wF

Case size

B1 B1G
L 3.5 3.5 3.5 3.5

Low ESR
Large capacitance

D2 E size

2.0V
220 wF to 330 uF

»

D3 |_ size

25Vt 10V
150 1F to 680 uF

D4 size

25Vt06.3V
470 uf to 1000 uF

h 4

B1S

B15G B2

P.48

TPSF

Large capacitance
Small size

BZS size

20Vto25V
270 uF

®

B2S D12
3.5 3.5 7.3

Guaranteed
at 125 C

D2 E size

25Vt06.3V
150 wF to 330 uF

b4

High reliability

B 2 size

4.0Vt 10V
47 uF to 100 wF

@

High voltage

B 2 size

16Vto35V
3.9 uFto 33 wF

4

P.63 ¢
High voltage
Guaranteed at 125°C

B 2 size

16Vto25V
15 wF to 33 wk

4

D2 size

25Vto 10V
68 uF to 220 uF

'S

D2 E size

25Vto 10V
68 Wk to 470 uF

9

D‘I 2 size

16V
33 uk

s

D 2 size

16V
100 wF

®

D3 I_ size

4.0Vt06.3V
220 uF to 330 uF

D3 I_ size

25Vto 10V
150 wF to 680 wF

D] 5 size

16Vto25V
22 uFto 47 uk

©

D3 |_ size

16Vto25V
68 uF to 150 uk

D4 size

6.3Vt 10V
220 uF t0 470 uF

P61 t0 62

TC

Guaranteed
at125C

DZ E size

4.0Vto6.3V
100 wF to 330 uF

h 2

D3 L size

25Vto10V
150 uF to 680 uF

D4 size

25Vt 10V
330 uF to 1000 wF

D15 D15E D2E
7.3 7.3 7.3

TV

High reliability
Guaranteed at 125°C

D 2 E size

6.3Vto 10V
68 uF to 150 uF

¥

D3 L size

10V
150 wF

@

D 2 size

16Vto35V
10 uF to 150 wk

©

D3 I_ size

16 Vto25V
68 wF to 150 uF

(Unit:mm)
D2 D3L D4
7.3 7.3 7.3

W | 28 2.8 2.8 2.8

2.8 2.8 4.3

4.3 4.3 4.3

4.3 4.3 4.3

High voltage
Small size - Low profile

B1 S size

16Vto35V
6.8 uF t0 33 uk

®

H 1.1 1.1 1.1 1.4 1.9 1.9 | 115 | 1.4 1.4 1.8 1.9 2.8 3.8

The size of each photo is nearly to full scale.
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Y
(Unit:mm)
LXWxH (Unit:mm)
size size size size
3.56%2.8%1.7 | 3.5%2.8x1.1 | 3.56X2.8%1.1 | 3.5x2.8X1.4
P.64 P.47 P.54 P.47
TPC TPG TQS
63Vt 125V 25Vt0125V 16Vto35V
10 wF to 47 uF | 33 wFto 220 uF | 6.8 uFto 33 uF
LXWxH (Unit:mm)
size size size size size size size size size
3.5x2.8X1.9 | 3.56X2.8x1.9 | 7.3x4.3x1.15 | 7.3x4.3X1.4 | 7.3x4.3%x1.4 | 7.3X4.3x1.8 | 7.3x4.3X1.9 7.3X4.3%2.8 7.3x4.3X3.8
P.49 to 50 P.48 P.56 P.56 P.51 to 52 P.51 to 52 P.56 P.51 to 52 P.60 P.51 to 52
TPE TPSF | TQC TQC TPE TPE TPB
20Vto 10V 20Vto 25V 16V 16Vto 25V 6.3V 25Vt 10V 4. V
AT uF to 470 uF 270 uF 33 uk 22 uFto 47 uF 470 uF 220 1WF t0 680 uF 150 wF t
P55 P.53 P.611t062 P.53
TQC TPF | TH | TPF
16Vto35V 2.0V 25Vt 10V 25Vto 10V
3.9 uFto 33 uF 220 1WF 10 330 wF | 68 wF to 220 wF |1 10680 1
P.57 P.57 P.63 P.56
TA TDC TQC
25Vt 10V 16V 16Vto 25V 16Vt
68 uF to 470 uF 100 uF 68 uFto 150 uF 68 WF t
P.58 P.64 P.57
TPC TA
6 ov 6.3Vt 10V (% 6.3Vto 10V
68 WF to 150 wF | 68 wFto 330 uF |1 10 680 uF 220 Wk to 470 uF
P.59 P.58 P.61 to 62
TH TV
25V106.3V 10V
150 wF to 330 uF 150 wF
P.61 to 62 P.59
TC TH
4.0Vt06.3V 40V v
100 wF to 330 uF 220 uFto

The size of each photo is nearly to full scale.

POSCAP

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up

Selection’
guide

Series system diagram|
Products list
TPG
TPSF
TPE
TPF
TQS
TQC
TA
TV
TH
TPB
TC
TDC
TPC

Catalog Deletion models
Catalog EOL models

Surface
mount
type
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Products list

POSCAP

Guidelines and Precautions

Mounting specifications
Packing sp

Line-u

ns

Selection

Series system diagram

Products list
TPG
TPSF
TPE
TPF
TQS
TQC
TA
TV
TH
TPB
TC
TDC
TPC

Catalog Deletion models
Catalog EOL models

Surface
mount

type

45

Size - ESR Matrix list

Size code (ESR mQ)

TPSF

2.0 TPE

TPF

TPG

TPSF

TPE

2.5 TPF

TA

TH

TC

TPG

TPE

TPF

4.0 TA

TPB

TC

TPG

TPE

TPF

TA

B2 (70) B2(70)

6.3

TPB

B2 (70) B2 (70)

TPC

TH

TC

TPG

8.0| TPE

TPC

TPG

B1G(70)

TPE

ERACIM D2F (25)

TPF

EEAQ(ON D2F (25)

D2E (25)

B2 (70) B2(70)

D2 (45)

D2 (45)

12.

[6)]
-
)
(@]

TQC

B1 (80)
B2 (100)

B1 (80)
B2 (90)

B1G(70)

22 CIOM D15 (55) | D2 (50)

TQS

TDC

50 | TQC

B2 (100)

TDC

TQC

EZAQIOM D15 (70)
D2 (90,45) | D2 (60,45)

25 TQS

B1S(100)

TDC

TQC

35 TQS

B2 (400)

D2 (120)

B2 (100)

D2 (150)

B1S (150)

Case size

B1G [BBISH B15G

(unit : mm)




270 330 470 1000 1500

B2S(9/6)
B2(15,13) B2(15,11)
D2E (6)
777777777777777777777777777777777 B1G (70) | I IR I I W
Pe B15G (30)
TPSF I cos )
B2(35,25,.21,15)
L e A DE(518159]
25 e || | | Db3L(n]p3a076)]03L076] D465 ] |
TA D2E (25,15,9)
™ D2 (45) D2E(25,18,15)
O Y S S S ISR ISR 1 (1072 N POSCAP
Guidelines and Precautions
TPG B 0 Mounting specifications
B Q’;ckmg %pepciﬁcfations
e D2E(18) [DaEsIgIS] || W Line-up
TPF P Series system d|gram
4.0| TA D2E (25,18) ] Products list
TPB TPG
i D2E(2518,15) %‘;EF
D2E(18) D2E (25,18)
TC prermrmr oo R T . TPF
B1G(70,55,35) T3
B2(3525) B2(35) B2(3525) B2(3525) NN Woss8) || e ¥EC
mount
TPE [D2E(@518)|  |0E(51815)(D2E(5T8)| |oalEEigidIDats e)| | | L
TPF TH
TA TPB
v ] TC
TDC
6.3 TPB [rrmrrr e R e ) | T TPC
TPC D2 (45 _DZ (40) Catalog Deletion models
TH - Catalog EOL models
77777777777777777777777777777777777777777777777777777777777777777777777777777777
Tc |D2E@518)|  |D2EQ51815)[D2E(25,18)| __|DL(2518159)D4(2518,10)\D4(25,18)| | .|
TPG
8.0| Tr: |NEFYEEN
TPC D2 (40)
TPG
TPE
TPF
TA
10 -
TPB -~
TPC D2 (45)
™
TC
TPG
12-5 7pC
|.D2(50)
TQc | D2 (70)
16
TQS
TDC D2 (50)
20 D ZAGE N R N s e A e e e
TDC
LT e T B B S R AREnE Rt CEEEEEEEE E TR SRR PR
25 TQS
TDC
TQC
35 TQS
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mgﬂ:]fta tc;lepe TPG Series *e

Small size, Low profile (L3.5xW2.8xH1.1 mm) Large capacitance (220 uF max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B1G B15G
Category temperature range -55Cto +105C
Rated voltage range 2.5V1to12.5V 2.5V1t06.3V
Category voltage range 2Vto 10V 2Vto5V
Rated capacitance range 33 wF to 220 uF 150 wF to 220 uF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tand) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
poscAp +85 °C, 1000 h, rated voltage applied
Guic:ii::z:;?p[;rceizi:ﬂgzz Endurance Capacitance change V\/|thmi.20 % of th@T |.n{t|al. va.llue
%a“m tané = 1.5 times of the initial limit
Series system diagram soe ™ DC leakage current | Within the initial limit
Products list +60 C, 90 % to 95 %, 500 h, No-applied voltage
Damp heat (Steady state) Capacitance change| Within+40 %, —20 % of the initial value
tand = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

(unit : mm)

T L 03401 W403/-01 H#0.1 § 0.2 \y] 0.1

Catalog Deletion models

Catalog EOL models B1G 3.5 2.8 1.1 0.8 2.2

R. capacitance code

I

Polarity

marking++ ]
(+) o

R. voltage code
Lot. No.

B15G | 3.5 2.8 1.4 0.8 2.2

w

il

el 2.5 | 4.0 | 6.3 | 8.0 |10.0[12.5
Code e g j k A B

33 47 | 100 | 150 | 220
Code N7 S7 A8 E8 J8

2

J -
s)

=

@ Characteristics list

o vi?tt:;e Rated Catlegory Citegorv [mzﬁce Case size (mm) Si - Specifications : Standard‘ = Rl;lgsrRl;oew
WS W @ W LW code i (0 o Gy’ Partnumber “GEY g g
25 85 2 1105 3.5(2.8 | 1.1 [B1G| 1000 70 | 0.10 | 55.0|2R5TPG220M | 2500
85 2 |105(220|35 (28 | 1.4 B15G 1400 [30/300kHz| 0.10 | 110.0 | 2R5TPG220MUG | 2500
4 85 | 3.2]105 352814 1000 70 | 0.10 | 88.0|4TPG220M 2500
85 5 1105 35128 | 1.1 1000 70 | 0.10 | 63.0|6TPG100M 2500
85 5 [105]100]3.5|2.8 1.1 |B1G| 1100 55 | 0.10 | 63.0|6TPGT100MG | 2500
e 6.3 | 85 5 1105 35128 | 1.1 1200 |35/300kHz| 0.10 |126.0|6TPG100MZGD | 2500 | 3 3
85 5 1105 150 35128 |14 — 1000 70 | 0.10 | 94.5|6TPG150M 2500
85 5 |105 35|28 1.4 1200 |35/300kHz| 0.10 [189.0|6TPG150MZG | 2500
8 85 | 6.3 105 47 35128 1.1 1000 70 | 0.10 | 37.6|8TPG4TM 2500
10 | 85 8 | 105 3.5(2.8 [1.1|B1G| 1000 70 | 0.10 | 47.0|10TPG47M 2500
1251 85 | 10 | 105] 33|3.5(2.8 | 1.1 1000 70 | 0.10 | 41.3|12TPG33M 2500

%1 :Ripple current (100 kHz/ +45 C) %2:ESR (100 kHz/+20 C) %3:tand (120 Hz/+20 C) X4 :After 5 minutes
@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
@Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgﬂgta tc)?pe TPSF Series . ®

Super low ESR(6 mQ max.)  Super low ESL(0.7 nH) Face down terminal type RoHS compliance, Halogen free

@ Specifications

Size code B2S
Category temperature range -55Cto +105C
Rated voltage range 2Vto2.5V
Category voltage range 2Vto25V
Rated capacitance range 270 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
+105 °C, 1000 h rated voltage applied POSCAP
Capacitance change | Withinx20 % of the initial value Guidelines and Precautions
Endurance - - Mounting specifications
tané = 1.5 times of the initial limit Pk%
DC leakage current | Within the initial limit eston Series system diagram
+60 C, 90 % to 95 %, 500 h, No-applied voltage Products list
Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
tand = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

L (unit : mm)

R. volta?e code [

pdeny

i xeeey L 02 w02 H=*01 §*0.3 W1 0.1 Catalog Deletion models
Catalog EOL models
o | e

R. voltage (V) NS, 2.5 270
Lot. No. Code d e Code | L8

Polarity
markmg% .
(+)
R. capacitance code ‘

@ Characteristics list

Rated  Rated Category Category pateg  CaSe Size (mm) Si Specifications Standard Floor life
Series voltage temp, \oltage temp. eclince de o RipRle | ERIQ oa LC %4 Vin Pagng Qty Reflow Reflow
Vo) W) o WL W H 008 it ST e B0 (ua) Partnumber Ty teme teme
5 105 2 105 3512819 3200 |6/500kHz| 0.08 |108.0| 2TPSF270M6E | 2000 | 5 5
TPSF 105 | 2 |105|270]3.5|28| 1.9 |B2S| 2400 |9/300kdz| 0.08 [108.0 | 2TPSF270M9G | 2000 | 3 3
25105 | 251|105 3512819 3200 |6/500kHz| 0.08 |135.0| ETPSF270M6E | 2000 | 3 3

%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)

*3:tans (120 Hz/+20 C)

X4 1 After 5 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
®Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type TPE Series 9

Small size(L3.5xW2.8xH1.9 mm)  Low ESR(15 mQ) RoHS compliance, Halogen free

@ Specifications

Size code B2
Category temperature range -55Cto+105C
Rated voltage range 2Vto 10V
Category voltage range 1.8Vto8V
Rated capacitance range 47 uF to 470 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
POSCA +105 °C, 1000 h rated voltage applied
"~ Guidelines and Precautions *%Rated temp, 85 C Products:85 C, 1000 h, rated voltage applied
% ' Endurance Capacitance change| Within£20 % of the initial value
Series system diagram [soe ™ tané = 1.5 times of the initial limit
Products list DC leakage current | Within the initial limit
+60 C, 90 % to 95 %, 500 h, No-applied voltage
Within+50 %, =20 %(2R5TPE220MAZB(MAPB,MAFB), 2R5TPE330MAZB,
) 2TPE330MAFB(MADGB), 2TPE470MAJGB(MAFB), 2TPE330MFB,
Damp heat (Steady state) Capacitance change | Tpg330MAFB (MAIGB))
Within+40 %, —20 % of the initial value (Except for above model)
tané = 1.5 times of the initial limit
DC leakage current | = 3 times of the initial limit

Catalog Deletion models
Catalog EOL models

® Marking and dimensions

(unit : mm)
R, capacitance code . e L#02  w=#02 H01 | §0.2 W1 0.1
Po{arjty B2
w8 B
R. voltage code e (W 2.0 | 2.5 1 4.0 | 6.3 | 8.0 |10.0

Lot. No. < } I[ Code d e g j k A

s | s w1 47 [100]120]150] 220]330] 470
Code |S7|As|cs|Es| ys| N8| ss
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Surface mount type TPE

@ Characteristics list

Rated  Rated Category Category pated  CasSe size (mm) Si Specifications Standard Floor life

LC %4 linPgig 0ty Reflow Reflow
(pcs) temp; temp;
=260C =250C

Series  Voltage temp_ VOltage temp. capacitance Ripple". ESR %2 .
W @)y W (o WP LW H code cyrrent X1 manay) tan § %3 (1A) Part number

105 | 2 | 105 3528 |1 2000 | 15 | 0.08 |132.0|2TPE330MFB| 2000
85 | 1.8 105 |330| 35|28 | 1 2000 | 15 | 0.08 |132.0|2TPE330MAFB| 2000
2 | 85| 1.8]105 35|28 |1 2000 |13300k| 0.08 | 132.0|2TPE330MADGB | 2000
85| 1.8 105 |35]/28|1 2300 | 15 | 0.10 | 188.0|2TPEATOMAFB| 2000
85 | 1.8 105 35(28] 1. 2300 |11300k| 0.10 | 188.0|2TPEATOMAIGB| 2000
85 | 2 |105 35|28 |1 2000 | 15 | 0.08 |110.0|2R5TPE220MAFB | 2000
105 | 2.5 105 35]28 1. 1800 | 15300k | 0.08 | 110.0|2R5TPE220MFGB | 2000
105 | 25]105 |, 35|28 |1. 1700 | 21 |0.08 | 55.0|2R5TPE220MLB| 2000 PQSCAP |
85| 2 |105 35|28 1. 1600 | 25 |0.08| 55.0|2R5TPE220MAPB| 2000 T —
105 | 2.5 | 105 35]28] 1. 1400 | 35 | 0.08 | 55.0|2R5TPE220MZB| 2000 Se*e‘m":e'nne(:s;tzmdlagram
25| 85| 2 |105 3.5]28 1. 1400 | 35 | 0.08 | 55.0|2RSTPE220MAZB| 2000 B Broducts list
85 | 2 | 105 35]28] 1. 1400 | 35 | 0.08 | 82.5|2RSTPE330MAZB| 2000
85 | 2 |105 35]28] 1. 3200|9300k | 0.08 | 165.0|ETPE330MAIGB | 2000
105 | 2.5 | 105 [330( 3.5|2.8 (1.9 | B2 | 3200 |9300%| 0.08 | 165.0|ETPE330MIGB| 2000 | 3 | 3
TPE 85 | 2 |105 35]28] 1. 2700 | 15 | 0.08 |165.0|ETPE330MAFB| 2000
105 | 2.5 | 105 35|28 2700 | 15 | 0.08 |165.0|ETPE330MFB| 2000

105 | 4 |105|100| 3.5|2.8
4 85 | 3.2 | 105 |150] 3.5|2.8

1
1 1400 35 | 0.08 | 40.0|4TPET00MZB| 2000
1

85 | 3.2 1105 (220| 3.5|2.8 |1
1
1
1

1400 35 | 0.08 | 60.0|4TPET150MAZB| 2000
1400 35 | 0.08 | 88.0|4TPE220MAZB| 2000
1600 25 | 0.08 | 63.0/{6TPET00MPB| 2000

Catalog Deletion models

105 | 6.3 | 105 35|28

85| 5 |105|100] 35|28 1400 | 35 |0.08| 63.0|6TPETOOMAZB| 2000
105 | 6.3 (105 35|28 1400 | 35 |0.08| 63.0/6TPE100MZB| 2000
(5| 85| 5 [105]120/35/28 1. 1400 | 35 |0.08| 75.6|6TPET20MAZB| 2000
85| 5 |105 35(28 1. 1600 | 25 | 0.08| 94.5[6TPE150MAPB| 2000
85| 5 105 035|281 1400 | 35 | 0.08| 94.5(6TPE150MAZB| 2000
85| 5 |105 35(28 1. 1400 | 35 | 0.10 |138.6|6TPE220MAZB| 2000
85| 5 105|°°0[35]28 |1 1600 | 25 | 0.10 |138.6|6TPE220MAPB| 2000

85 | 6.3 105 |100| 3.5|28 1.
10 | 85 | 8 |105| 4735|128 1.

1400 35 | 0.08 | 80.0|8TPETOOMAZB| 2000
1400 35 | 0.08 | 47.0|10TPEATMAZB| 2000

o|lo|lo|lo|lo|lo|lo|lo|o|o|o|lv|lv|o|o|o|o|o|lo|l|lo|L|oO|O|WV|WL|WV]|WL]|WL

31 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)

%3:tané (120 Hz/+20 C)

%41 After 5 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
#Please refer to page 38 for floor life level.

% :Small order quantity (500 pcs/reel) is available with TPE series. Please contact our sales representative if you prefer it.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type

POSCAP

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up
Series system diagram
Products list

Selection
guide

Catalog Deletion models
Catalog EOL models
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TPE

Low profile (Height 1.5 mm max.)

Series

Low ESR(7 mQ)

Large capacitance(1500 uF max.)

P9

RoHS compliance, Halogen free

@ Specifications
Items Specifications
Size code D15E D2E D3L D4

Category temperature range -55Cto+105C

Rated voltage range 6.3V 2.5Vto 10V
Category voltage range 5V 2.5Vto 10V
Rated capacitance range 470 uF 68 wFto 470 uF | 220 uF to 680 uF ‘330 wF to 1500 uF
Capacitance tolerance

+20 % (120 Hz/+20 C)

Leakage current

Please see the attached characteristics list

Dissipation factor(tan§)

Please see the attached characteristics list

Surge voltage (V)

Rated voltage x1.15

Endurance

+105 C, 2000 h, rated voltage applied
%Rated temp, 85 C products:85 C, 1000 h, rated voltage applied 6TPE330MAP, 6TPE470MAZU:85 C, 2000 h

Capacitance change

Within=20 % of the initial value

tané

= 1.5 times of the initial limit

DC leakage current

Within the initial limit

Damp heat (Steady state)

+60 C, 90 % to 95

%, 500 h, No-applied voltage

Capacitance change

Within+50 %, —20 % (2R5TPE220M(1, F, 9), 2R5TPE330M(1, F, C, 9, 7),
2R5TPE4TOM(L F, C, 9, 7), 2R5TPE1000MF, 2R5TPET1000M(F, C))

Within+40 %, —20 % of the initial value (Except for above model)

tané

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

® Marking and dimensions

R. capacitance (uwF)

Polarity
marking—|
(+)

R. voltage code
Lot. No.

(unit : mm)

NIgelel L 03 W02 H02¢ g*02 W7 *0.1
L D15E | 7.3 4.3 1.4 1.1 2.4
D2E 7.3 4.3 1.8 1.3 2.4
[E = D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4

’.K_“ JI[ %1 £0.1:D2E,D15E
<o .- [ R. voltage (V) [N 4.0 6.3 10.0

Code e g j A




Surface mount type TPE

Series

@ Characteristics list

Specifications Standard Floor life

LC X4 Vi Pacgngty Reflow Reflow
temp. temp.
PCS) - <2607 =250°C

Rated  Rated Cateqory Category pateg  CaS€ Size (mm) .
Size Rippl

Series voltage temp, voltage | temp. | cKte e, ER#2 ’
5 code A ¥
W) ccy P L W H cz;rzr;;cn 5)1 (0 max) tan § %3 (LA Part number

105 | 2.5 | 105 7.3]14.31.8 3900 | 9 |0.10| 55.0|2R5TPE220M9| 3000
105 | 25 | 105|,,,] 7343|138 3100 | 15 |0.10 | 55.0|2R5TPE220MF | 3000
105 | 2.5 | 105 7.3]1431.8 2800 | 18 | 0.10 | 55.0[ 2R5TPE220MI| 3000
105 | 2.5 | 105 7.314.31.8 2400 | 25 |0.10 | 55.0| 2R5TPE220M| 3000
105 | 2.5 | 105 7.3]14.3]1.8 4400 | 7 | 0.10 | 82.5|2R5TPE330M7| 3000
105 | 2.5 | 105 7.314.3]1.8 3900 | 9 |0.10 | 82.5|2R5TPE330M9| 3000
105 | 2.5 | 105|511 7343|138 3500 | 12 | 0.10 | 82.5|2RSTPE330MC| 3000
105 | 2.5 | 105 7.3|4.3 1.8 |D2E| 3100 | 15 | 0.10 | 82.5|2R5TPE33OMF| 3000 | .
105 | 2.5 | 105 7.3/4.3]1.8 2800 | 18 | 0.10 | 82.5|2R5TPE330MI| 3000
105 | 2.5 | 105 7.314.3]1.8 2400 | 25 |0.10 | 82.5|2R5TPE330M| 3000 M
25 1705 | 25 | 105 73]43]1.8 4400 7 10.10 | 117.5| 2R5TPE470M7 | 3000 Guidelines and Precautions
105 | 2.5 | 105 7.3|4.3]|1.8 3900 | 9 ]0.10[117.5| 2R5TPEA70MI | 3000 “lneup
105 | 2.5 | 105 [470| 7.3 | 4.3 | 1.8 3500 | 12 | 0.10 | 117.5| 2R5TPE470MC | 3000 Sechon Sees system diagram
105 | 2.5 | 105 7.3/43]1.8 3100 | 15 |0.10 | 117.5| 2R5TPE470MF | 3000 Products list
105 | 2.5 | 105 7.3]431.8 2800 | 18 | 0.10 |117.5] 2R5TPE47OML| 3000
10525105 1 73143]28 |, | 3500 | 12 |0.10 |170.0] 2RETPE6BOMCL| 2500
105 | 2.5 | 105 7.3]4.3 2.8 3100 | 15 | 0.10 | 170.0| 2RSTPE6SOMFL | 2500
105 | 2.5 | 105 [1000] 7.3 | 4.3 | 3.8 3900 | 15 | 0.15 | 250.0| 2RSTPE1000MF | 2000
105 |25 | 105, | 7.3[4.3|38|D4 | 4400 | 12 |0.15|375.0| 2R5TPETS00MC| 2000 |
105 | 2.5 | 105 7.3]4.3 3.8 3900 | 15 | 0.15 |375.0| 2R5TPET500MF | 2000
105 | 4 | 105|150 7.3| 4.3 | 1.8 2800 | 18 | 0.10 | 60.0|4TPE150MI | 3000
105 | 4 |105 73|43 1.8 3100 | 15 | 0.10 | 88.0|4TPE220MF | 3000
105 | 4 |105|220|7.3/43]1.8 2800 | 18 |0.10 | 88.0[4TPE220MI | 3000
105 | 4 | 105 73] 4.3 1.8 |P%F[ 2400 | 25 |0.10| 88.0/4TPE220M | 3000 Catalos Deleiion models
g 105 4 105 1734318 2800 | 18 |0.10 | 132.0[4TPE330MI | 3000 Catalog EOL models
105 | 4 |105 73|43 1.8 2400 | 25 |0.10 |132.0[4TPE330M | 3000 2a
oF 105 | 4 | 105 7.3]4.3 28 3500 | 12 | 0.10 | 188.0[4TPE47OMCL | 2500
105] 4 105, 7.3|43 28| .| 3100 | 15 |0.10|188.0|4TPEATOMFL| 2500
105 | 4 | 105 7.3]4.3 2.8 2800 | 18 | 0.10 | 188.0[4TPE47OMIL| 2500
105 | 4 |105 7314328 2400 | 25 | 0.10 | 188.0| 4TPE470ML | 2500
105163 [ 105 |,4,] 7:3/4.3|1.8 2800 | 18 | 0.10 | 63.0|6TPETOOMI | 3000
105 | 6.3 | 105 73143 1.8 2400 | 25 |0.10 | 63.0|6TPE100M | 3000
105 | 6.3 | 105 7.314.31.8 3100 | 15 |0.10 | 94.5|6TPE150MF | 3000
105 | 6.3 | 105 [150| 7.3 | 4.3 | 1.8 2800 | 18 |0.10 | 94.5|6TPE150MI | 3000
105 | 6.3 | 105 7.3 4.3 | 1.8 |D2E| 2400 | 25 |0.10 | 94.5/6TPE150M | 3000
105 | 6.3 | 105 73143 1.8 2800 | 18 | 0.10 | 138.6| 6TPE220MI | 3000 | 3
105 | 6.3 | 105 |220| 7.3]4.3[ 1.8 2400 | 25 |0.10 |138.6| 6TPE220M | 3000
85| 5 | 105 7.314.3 1.8 2400 | 25 |0.10 | 138.6| 6TPE220MAP | 3000
85| 5 | 105 7314318 2400 | 25 |0.10 |207.9| 6TPE330MAP| 3000
85| 5 |105 7314328 2400 | 25 |0.10 |207.9| 6TPE330MAL | 2500
63| 85| 5 105 7.3]4.3 2.8 3900 |9/500kHz| 0.10 | 207.9| 6TPE330MAJEL | 2500
105 | 6.3 | 105 [330| 7.3 4.3 [ 2.8 |D3L| 3100 | 15 |0.10 |207.9| 6TPE330MFL| 2500
105 | 6.3 | 105 7.3]4.3]28 2800 | 18 |0.10 |207.9| 6TPE330MIL | 2500
105 | 6.3 | 105 7314328 2400 | 25 |0.10 |207.9| 6TPE330ML | 2500
85| 5 |105 7.3/ 4.3 (3.8 D4 | 4400 | 10 |0.10 | 207.9| 6TPE330MAA | 2000
85| 5 | 105 7.3|4.3| 1.4 |DISE| 1700 | 35 |0.10 |296.1|6TPE4TOMAZU| 4000
105 | 6.3 | 105 |470{ 7.3 | 4.3 | 3.8 3500 | 18 | 0.15|296.1| 6TPE47OMI | 2000
105 | 6.3 | 105 7.3|4.3|38| , | 3000 | 25 |0.15]296.1|6TPE47OM | 2000
105 ] 6.3 | 105] 0173|4338 3500 | 18 | 0.15 |428.4| 6TPE6SOMI | 2000
105 | 6.3 | 105 7.3]4.3 3.8 3000 | 25 |0.15|428.4|6TPE68OM | 2000
105 | 10 | 105 | 68| 7.3|4.3| 1.8 |D2E| 2400 | 25 |0.10 | 68.0| 10TPE68M | 3000
10 |15 10 105, |7.3|4.3 /28] | 2800 | 18 |0.10|220.0|10TPE220ML | 2500
105 | 10 | 105 7.3]4.3 2.8 2400 | 25 |0.10 |220.0| 10TPE220ML| 2500 | -
105 | 10 | 105 (330 7.3 4.3 (3.8 D4 | 3000 | 25 |0.10|330.0 TOTPE330M]| 2000

X1 :Ripple current (100 kHz/ +45 °C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) x4 :After 5 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

@®Please refer to page 38 for floor life level.

% :Small order quantity (500 pcs/reel) is available with TPE series. Please contact our sales representative if you prefer it.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggta g)?pe TPF Series Q‘Q

Super low ESR(5 mQ) Large capacitance (1000 yF max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D3L D4
Category temperature range -55Cto+105C
Rated voltage range 2V 2.5Vto 10V 25Vto 6.3V
Category voltage range 2V 2.5Vto 10V 25Vto 6.3V
Rated capacitance range 220 uF to 330 uF 150 wF to 680 uF 470 wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
poscAp +105 C, 2000 h, rated voltage applied
Guic:foli::tsi:grfp[;rceizi:&:gzz Endurance Capacitance change W|th|ni.20 % of ’cl’uaT |.n!t|al. vaﬂue
%a“m tand = 1.5 times of the initial limit
Series system diagram [soe ™ DC leakage current | Within the initial limit
Products list +60 °C, 90 % to 95 %, 500 h, No-applied voltage
i Within+50 %,-20 % of the initial value(2TPF220M6, 2TPF330M6, ETPF1000M6H (5H) )
Damp heat (Steady state) | CAPACTIANCe CNANGE Kyt o ™20 % of the initial value (Except for above modeD)
tané = 1.5 times of the initial limit
DC leakage current | = 3 times of the initial limit

@® Marking and dimensions

(unit : mm)
O L#03 | w202 H*02%1 §=0.2 ] £0.1
Polarity
Catalog Deletion models marking (+)  R. capacitance (uF) D2E 7.3 4.3 1.8 1.3 2.4

Catalog EOL models

D4 7.3 4.3 3.8 1.3 2.4

L
D3L 7.3 4.3 2.8 1.3 2.4
+

%1 +£0.1:D2E

-Lot.No.
[ﬂ hI |—‘ Sl 2.0 | 25 | 4.0 | 6.3 | 10.0

Ls.| s w1 Cege d e | 9 J A

Rated  Rated Category Category pates  Case size (mm) Si Specifications Standard Floor life
ies voltage capacitance i v i ino 0
> 2 . . 8 o 4700 6 88.0|2TPF220M6 B
105 | 2 |105(330|7.3]|4.3] 1.8 4700 6 | 0.10|132.0|2TPF330M6 | 3000
105 | 2.5 1105(330]| 73|43 2.8 4400 7 10.10 | 82.5|2R5TPF330M7L| 2500
105 | 2.5 | 105 7.314.3]|28 D3L 4400 6 | 0.10 | 117.5|2R5TPF470M6L| 2500
105 | 2.5 [ 105 470 73143128 4400 7 10.10 | 117.5|2R5TPF470M7L| 2500
105 | 2.5 | 105 7.3143]28 4400 10 [ 0.10 [117.5|2R5TPF470ML| 2500
105 | 2.5 | 105 73143138 D4 | 6100 5 [0.10 |117.5|ETPF470M5H| 2000
251105 | 2.5 105 7.3143]28 4400 6 | 0.10 | 170.0|2R5TPF680M6L | 2500
105 | 2.5 [ 105 630 7.314.3]|2.8|D3L| 4400 7 [ 0.10 [ 170.0|2R5TPF680OMTL| 2500
105 | 2.5 | 105 7.3143]|28 4400 10 | 0.10 | 170.0[2R5TPF68OML | 2500 3 2a
TPF 105 | 2.5 [ 105 7.314.3]|3.8 6100 5 [0.10 [170.0|ETPF680M5H| 2000
105 | 2.5 | 105 1000 7.3]143]|3.8|D4| 6100 5 |0.10 | 250.0 |ETPFT000M5H| 2000
105 | 2.5 | 105 7.314.3]| 3.8 5600 6 | 0.10 |250.0|ETPF1000MéH| 2000
105 | 4 1105(330|7.3]|4.3] 2.8 D3L 4000 12 | 0.10 |132.0|4TPF330ML | 2500
4 |105] 4 |105(470|7.3[4.3]2.8 4400 10 [ 0.10 [188.0[4TPF470ML | 2500
105 | 4 |105|680|7.3]|4.3|3.8| D4 | 4400 10 | 0.10 |272.0|4TPF68OMAH| 2000
105 | 6.3 [ 105 7314328 6100 5 10.10 | 138.6|6TPF220M5L| 2500
105 | 6.3 | 105|220 7.3 4.3 | 2.8 D3L 4600 9 | 0.10 |138.6|6TPF220M9IL| 2500
6.3 105 ] 6.3 1105 7.314.3|28 4000 12 1 0.10 [138.6|6TPF220ML | 2500
105 | 6.3 | 105(330]| 7.3 |4.3| 2.8 3900 9 [0.10 |207.9|6TPF330MIL | 2500
105 | 6.3 | 105 [470]| 7.3 14.3 3.8 D4 | 4400 10 | 0.10 |296.1|6TPF470MAH| 2000
10 | 105 ] 10 | 105 1150] 7.3 4.3 ] 2.8 | D3L| 3600 15 |1 0.10 | 150.0[10TPF150ML| 2500 | -

31 :Ripple current (100 kHz/ +45 °C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) X4 :After 5 minutes
@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
@®Please refer to page 38 for floor life level.

% :Small order quantity (500 pcs/reel) is available with TPF series. Please contact our sales representative if you prefer it.
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type

TQS NEES

High voltage (35 V max.)

RoHS compliance, Halogen free

@ Specifications

Items Specifications

Size code B1S
Category temperature range -55Cto+105C
Rated voltage range 16 Vto35V

Category voltage range 16 Vto 35V

6.8 uF to 33 uF
+20 %(120 Hz /+20 C)
Please see the attached characteristics list
Please see the attached characteristics list
Rated voltage x1.15
+105 °C, 1000 h, rated voltage applied
Capacitance change | Within=20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current | Within the initial limit

Rated capacitance range
Capacitance tolerance
Leakage current
Dissipation factor(tan )
Surge voltage (V)

Endurance

POSCAP

ines and Precautions
Mounting specifications

Guideli

Packin:

Selection
guide

g specifications
Line-up
Series system diagram

+60 C, 90 % to 95 %, 500 h, No-applied voltage

Capacitance change | Within+40 %,—20 % of the initial value
tané = 1.5 times of the initial limit

DC leakage current | = 3 times of the initial limit

Damp heat (Steady state)

@® Marking and dimensions

| q L (unit : mm)
R.voltage code T T 102 w02 | {01 S 0.3 Wi 01
polarity . [. ]; BIS | 35 | 28 | 1.1 | 08 | 22
marking (+)
R. voltage (V) JENES) 25 35

R. capacitance code |
Lot. No.

T Code C E vV

Code

6.8
W6

10
A7

33
N7

@ Characteristics list

Rated  Rated Cateqory Category pateg  Cas€ size (mm) .

Specifications Standard Floor life

Size

SIS vo:‘sa)ge t?!g‘))' vo(l{;i)ge t(egp) oa(pﬁt;n)ce L W H code C(UEI’E’[:%L%" (rE?!Rmﬁi) tan 6 %3 L(C u>,§)4 Part number Mi"'zagacgzg)w Egzn}z EEE\Z:Z;
16 [ 105 | 16 | 105|133 [3.5(2.8] 1.1 1500 70 | 0.1 | 52.8 |16TQS33MBD| 2500

TQS| 25 [ 105 | 25 | 105 |10 |3.5[2.8 | 1.1 |B1S| 1000 100 | 0.1 | 25.0 |25TQSTOMED| 2500 | - 3
35 [ 105 | 35 | 105 | 6.8/ 3.5 (2.8 | 1.1 900 150 | 0.1 | 23.8 |35TQS6R8MHD| 2500

%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)

%3:tand (120 Hz/+20 C)

¥4 After 5 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
®Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Catalog Deletion models
Catalog EOL models

Products list
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Surface
mount type TQC Series L

High voltage(35 V max.)  RoHS compliance, Halogen free

@ Specifications

Items Specifications

Size code B2
Category temperature range -55Cto+105C
Rated voltage range 16 Vto35V
Category voltage range 16 Vto 35V
Rated capacitance range 3.9 uF to 33 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
poscAp +105 C, 2000 h(16TQC33MYFB: 1000 h), rated voltage applied
Guic:iis:z:;?pl:;z:ﬂg:z Endurance Capacitance change W|thmi.20 % of thPT |.n{t|al. va.llue
%am"s tané = 1.5 times of the initial limit
mﬁ}g@oﬂ DC leakage current | Within the initial limit
Products list +60 °C, 90 % to 95 %, 500 h, No-applied voltage
Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

® Marking and dimensions

(unit : mm)
Catalog Deletion models Size code | | =0 W02 H#0.1 §=*0.2 W1 £0.1

Catalog EOL models
—_— L B2

R. capacitance code
1
Polarity »[E . ] [= SelE 16 | 20 | 25 | 35

marking (+)
| g Z - Code C D E V
| Lot. No.
LS

s L - 3.9[5.6[82[10] 152233
Code |Q6|Us| Y6 |A7|E7] 47 [N7

+
W

@ Characteristics list

Rated Rated Cateqory Category pates  Ca@S€ size (mm) si Specifications Standard Floor life

105 | 16 | 105 (10 |3.5]28|1.9 800 100 [ 0.10 | 48.0{16TQC10OM | 2000
105 | 16 | 105 (15 |3.5]28|1.9 1000 90 |0.10 | 72.0{16TQC15M | 2000
16 105 | 16 | 105 (22 |3.5]28|1.9 1000 90 | 0.10 | 35.2[16TQC22MYFB| 2000
105 | 16 | 105 (33 |3.5(28]|1.9 1000 90 | 0.10 |158.4[16TQC33MYFB| 2000
TQC 20 105 | 20 | 105 8.2/35|28|1.9]| B2 800 100 [ 0.10 | 49.2|20TQC8R2M| 2000 - 3
105 | 20 [ 105 (22 | 35|28 1.9 1000 90 | 0.10 |132.0{20TQC22MYFB| 2000
’5 105 | 25 | 105 | 5.6/ 35]28|1.9 800 100 | 0.10 | 42.0|25TQC5R6M| 2000
105 | 25 | 105 (15 |3.5]28]|1.9 900 100 [ 0.10 [112.5|25TQCT5MYFB| 2000
35 |705 | 35 | 105 3.9/35|28|1.9 500 400 | 0.10 | 40.9|35TQC3RIMYF| 2000

%1 :Ripple current (100 kHz/ +105 °C ) %2:ESR (100 kHz/+20 C) *%3:tand (120 Hz/+20 C) *4:After 5 minutes

@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

®Please refer to page 38 for floor life level.

% :Small order quantity (500 pcs/reel) is available with TQC series. Please contact our sales representative if you prefer it.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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oo TQC ez VLOLL®

High voltage(35 V max.)  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D12 D15 D2 D3L
Category temperature range -55Cto+105C
Rated voltage range 16V 16 Vto 25V 16 Vto 35V 16 Vto 25V
Category voltage range 16V 16 Vto 25V 16 Vto 35V 16 Vto 25V
Rated capacitance range 33 uk 22 uFto 47 uF 10 wF to 150 uF | 68 uF to 150 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
+105 °C, 2000 h, rated voltage applied POSCAP
Capacitance change | Within=20 % of the initial value Guidelines and Precautions
Endurance - — Mounting specifications
tané = 1.5 times of the initial limit PKW
DC leakage current | Within the initial limit Sl Seres system diagram
+60 °C, 90 % to 95 %, 500 h, No-applied voltage Products list
Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

R. capacitance (uF) L (unit : mm)
| [E 3 Ry L#0.2#1  W*0.2 H*0.1%2 §*0.2 ] 0.1
Polarity _,
marking (+) —|— ] D12 7.3 4.3 1.15 1.3 2.4
L N ‘ i T D15 7.3 4.3 1.4 1.3 2.4 Catalog Deletion models
R ot. No. J_l_ Catalog EOL models
. voltage code S | W1 D2 7.3 4.3 1.9 1.3 2.4 —
D3L 7.3 4.3 2.8 1.3 2.4
R. voltage (V) [SEY 20 25 35 %1 D3Lsize (£0.3) %2 D12 size (+0.05) . D3L size (£0.2)
Code C D 1E \

@ Characteristics list

Rated  Rated Category Category pateg  C@SE Size (mm) Si Specifications Standard Floor life
jes  Vvoltage capacitance Ripple i inn O

Series Yoy t?fg‘))' Vo(lt?)ge Eegp) W L W H code ckjrr;‘rlgr%] X1 (rﬁ?)%ﬁi) tan § %3 L(CM>/§)4 Part number M'""Zagacgﬂg)aty EEEZ;Z EEEZ)VL
105 | 16 [ 105 33 7.3]14.3[1.15|D12] 1800 40 | 0.10 | 52.8|16TQC33MYFS| 4500
105 | 16 | 105 7.3|143] 1.9 D2 | 1400 70 | 0.10 | 52.8]16TQC33MYFD| 3000
105 | 16 [ 105 73143 ] 1.4|D15] 1500 55 | 0.10 | 75.2|16TQC47TMYFT| 3000
105 | 16 | 105 | 47| 73143 | 1.9 1800 40 | 0.10 | 75.2|16TQC47MW | 3000
16 [ 105 ] 16 | 105 731431 1.9 D2 1450 55 | 0.10 | 75.2|16TQC47MYFD| 3000
105 16 | 105 | 68| 7.3[4.3| 1.9 1500 50 | 0.10 [ 108.8|16TQC68MYF| 3000
105 ] 16 | 105 [100] 7.3 4.3 ] 1.9 1800 50 | 0.10 [ 160.0|16TQCTO0OMYF| 3000
105 | 16 | 105 150 7.3 4.3 | 2.8|D3L| 1800 50 | 0.10 | 240.0][16TQC150MYF | 2500
105 | 16 | 105 731431 1.9 1500 70 | 0.15 ] 240.0]1CTQC15173F1] 3000
105 ] 20 [ 105 | 33| 73|43 1.9] D2 | 1400 60 | 0.10 | 66.0[20TQC33MYFD| 3000
105 | 20 | 105 47 73143 1.9 1450 55 | 0.10 | 94.0|20TQC47MYF| 3000

TQc 20 [ 105 ] 20 | 105 73143 | 1.4|D15] 1500 55 | 0.10 | 94.0|20TQC47MYFT | 3000 - 3
105 | 20 [ 105 100 7.3]143] 1.9/ D2 ] 1250 100 | 0.15 |200.0|20TQC100MD2| 3000
105 | 20 | 105 7.3 4.3 | 2.8|D3L| 1700 55 | 0.10 [200.0|20TQCT00MYF| 2500
105 | 25 | 105 15 731431 1.9 1500 45 | 0.10 | 38.0|25TQCT15MV | 3000
105 | 25 | 105 73143 1.9 D2 1000 90 | 0.10 | 38.0]25TQC15MYFD| 3000
105 | 25 | 105 731431 1.9 1500 45 1 0.10 | 55.0|25TQC22MV | 3000
25 | 105 | 25 [ 105 | 22| 7.3|43]| 1.9 1400 60 | 0.10 | 55.0]25TQC22MYFD| 3000
105 | 25 | 105 7.314.3] 1.4|D15| 1400 70 | 0.10 | 55.0]25TQC22MYFT| 3000
105 | 25 | 105 | 33| 73|43 | 1.9 D2 | 1400 60 | 0.10 | 82.5|25TQC33MYF| 3000
105 | 25 | 105 | 68| 7.3|4.3| 2.8|D3L| 1400 70 | 0.10 | 170.0|25TQC68MYF | 2500
105 | 35 | 105 10 73143 1.9 1000 120 | 0.10 | 35.0|35TQC10OM | 3000
35 | 105| 35 | 105 73143 ] 1.9/ D2 | 1000 120 | 0.10 | 35.0|35TQCT1OMYF| 3000
105 35 | 105 | 15| 7.3 4.3 | 1.9 900 150 | 0.10 | 52.5|35TQC15MYF| 3000

%1 :Ripple current (100 kHz/ +105°C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) X4 :After 5 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
#Please refer to page 38 for floor life level.

% :Small order quantity (500 pcs/reel) is available with TQC series. Please contact our sales representative if you prefer it.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggta g)?pe TA Series @Q‘

Guaranteed at 85 ‘C85 %RH RoHS compliance, Halogen free

This product is not intended for use in any driving application or any other critical functions that affect passenger safety (e.g. Powertrain, ABS, Engine ECU, Airbag, etc.)
If the intended use of TA/TV series products is for use in other automotive related applications, please contact our sales team. All requests are subject to approval.

@ Specifications

Items Specifications
Size code B2 D2E D3L
Category temperature range -55Cto+105C
Rated voltage range 4V1to 10V 25Vto 10V
Category voltage range 4Vto 10V 2.5Vto 10V
Rated capacitance range 47 wF to 100 wk 68 wF to 470 uF | 150 wF to 680 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
POSCAP +105 °C, 2000 h, (B2 size : 1000 h)rated voltage applied
Guifneii:neti:;gpr:jgi:ﬂgz Endurance Capacitance change V\/|thmi.20 % of th@T |.n{t|al. va.llue
%am"s tané = 1.5 times of the initial limit
mﬁ}gﬁw DC leakage current | Within the initial limit
Products list +85 °C, 85 to 90 %RH, 500 h, rated voltage applied
Capacitance change Within +50 %, =20 % of the initial value(2R5TAEATOM(F), 2R5TAE330M(F, 1), 2R5TAE220M(F, 9))
Damp heat (Steady state) Within+40 %, —20 % of the initial value (Except for above model)
tané = 1.5 times of the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

D2E, D3L Size (unit : mm)
R. capacitance (uwF) L [ Xeery L £0.3% \y =02 H #0.2%2 § 0.2 ] £0.1
Solari i B2 3.5 2.8 1.9 0.8 2.2
Catalog Deletion models olarity D2E 753 4.3 1.8 1.3 2.4
Cataog EOLmodets | MerkinG () oy g D3L | 7.3 | 43 | 2.8 | 1.3 | 2.4
Lot. No. . . y .
B2 Size R. voltage code . X1 £0.2:B2 %2 £0.1:B2,D2E
R. capacitance code Heleee ] 2.5 | 4.0 | 6.3 1 10.0
: s L=l W] Code | e | g | J | A
Pc&larit{ ; B2 size
ing (+
e 47 | 68 [ 100

Lot. No. Code S7 | W7 | A8
R. voltage code

@ Characteristics list

Rated  Rated Cateqory Category pates  CasSe size (mm) Si Specifications Standard Floor life

Series voltage temp, voltage temp,  oRctnce Ripple  ESR) ., LC %4 Vi PaczgngQty Reflow Reflow
2 code X ; I g Oy
() ) M (© wh L W H c%r/fr:fn §<>1 (mQmax) tan § %3 (LA Part number (pcs) étgGm(;))t ét;glg;c

105 251105 7.314.3]1.8 3900 9 [0.10]110.0[2R5TAE220M9| 3000
105 251105 (22017.314311.8 3100 15 | 0.10 | 55.0|2R5TAE220MF | 3000
105 251105 7.3143]1.8 2400 25 | 0.10 | 55.0|2R5TAE220M | 3000
105 | 2.5 | 105 7.3143]1.8 D2E 3100 15 | 0.10 | 82.5[2R5TAE330MF| 3000
251 105] 25|105(330|7.3[4.3]1.8 2800 18 | 0.10 | 82.5|2R5TAE330MI| 3000
105 ] 2.5 1105 7.3143]1.8 2400 25 | 0.10 | 82.5|2R5TAE330M | 3000
105 | 2.5 1105 470 7.3]143]1.8 3100 15 1 0.10 [117.5|2R5TAE470MF | 3000
105 ] 2.5 1105 7.3143]1.8 2400 25 | 0.10 [117.5|2R5TAE470M | 3000
105 ] 251105 680 7314328 D3L 3100 15 ] 0.10 |170.0 |2R5TAE68OMFL| 2500
105 ] 2.5 1105 7.3143]2.8 2400 25 | 0.10 |170.0 |2R5TAE680ML | 2500
105 4 1105]100(35]28]1.9|B2] 1100 70 | 0.08 | 40.0|4TAB10OM 2000
TA 105] 4 105 220 7.3 4.3 ]1.8 55| 2800 18 | 0.10 | 88.0|4TAE220MI 3000 3 3
4 | 105] 4 105 7.3]143]1.8 2400 25 | 0.10 | 88.0|4TAE220M 3000
105 4 1105|490 7.314.3]2.8 |3 | 2800 18 | 0.10 |188.0 |ATAE4T7OMIL | 2500
105 4 1105 7.314.3]2.8 2400 25 | 0.70 |188.0 |4TAE470ML | 2500
105 | 6.3 |105| 47/ 3.5|28]1.9 B2 1100 70 | 0.08 | 29.6|6TAB47M 2000
105 ] 6.3 | 105 | 68]3.5]/2.8]1.9 1100 70 | 0.08 | 42.8 |6TAB68M 2000
6.3 L1051 6.3 11051150/ 7.343|1.8 2400 25 | 0.10 | 94.5 |6TAE150M 3000
' 105 | 6.3 1105 |55,/ 7.314.3]1.8 |D2E| 2800 18 | 0.10 |138.6 |6TAE220MI 3000
105 | 6.3 | 105 7.3]143]1.8 2400 25 | 0.10 |138.6 |6TAE220M 3000
105 | 6.3 | 105 330] 7.3 14.3|2.8 |D3L| 2400 25 | 0.10 |207.9 |6TAE330ML | 2500
105 ] 10 | 105 | 47]3.5]28[1.9|B2| 1100 70 | 0.08 | 47.0[10TAB4AT™M 2000
10 105 | 10 [ 105 | 68| 7.3|4.3|1.8 |D2E| 2400 25 | 0.10 | 68.0|10TAE68M 3000
1051 10 11051150/ 7.3 4.3 | 2.8 | 55 | 2400 25 | 0.10 |150.0 |[TOTAE150ML | 2500
105 ] 10 | 105 122073143128 2400 25 | 0.70 |220.0 [TOTAE220ML | 2500

%1 :Ripple current (100 kHz/ +45 °C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) x4 :After 5 minutes
@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
@Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgﬂgta g)?pe TV Series "

Guaranteed at 85 C85 %RH Guaranteed at 125°C  RoHS compliance, Halogen free

This product is not intended for use in any driving application or any other critical functions that affect passenger safety (e.g. Powertrain, ABS, Engine ECU, Airbag, etc.)
If the intended use of TA/TV series products is for use in other automotive related applications, please contact our sales team. All requests are subject to approval.

@ Specifications
Items Specifications
Size code D2E D3L
Category temperature range -55Cto+125C
Rated voltage range 6.3Vto 10V 1m0V
Category voltage range 4V+to 6.3V 6.3V
Rated capacitance range 68 uF to 150 uF 150 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan ) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
+125 C, 1000 h, category voltage applied (105 C 2000 h, rated voltage applied) POSCAP
temp 125°C 105°C Guidelines and Precautions
Endurance Capacitance change | Withint20 % of the initial value | Withint20 % of the initial value 'A’Aoktgl_iglff;;fo
tané = 2 times of the initial limit | = 1.5 times of the initial limit gﬁ}ggﬁw Series system diagram
DC leakage current| = 2 times of the initial limit | Within the initial limit Products list
+85 C, 85 % to 90 %, 500 h, rated voltage applied
Darmp heat (Steady state) Capacitance change| Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

(unit : mm)
L 03 W =*02¥1 {02 §#0.2 |1 0.1

+ = ’ ’ ) Catalog EOL models

: F—*L Size code
R. capacitance (uwF) [: D2E 7.3 4.3 18 13 24 Catalog Deletion models

D3L 7.3 4.3 2.8 1.3 2.4

: | W g > - %1 =0.1:D2E
R. voltage code J_I—

S S (w1 GREERERA] 6.3 | 10.0
Code j A

Polarity _|
marking (+)

Rated Rated Cateqory Category pates  CaS€ size (mm) Si Specifications Standard Floor life
Series voltage temp, yoltage  temp.  crclince de o JPple | ESR2 . LC X4 Vi Pecegigy Reflow Reflow
(V) o W 0 wh) L W H co ec{‘,{,rﬁ?fn >s.<)1 (mQmax) tan § %3 (WA Part number (pcs) gtgg'@c ét;gwg;c
6.3 1105 | 4 |125|150| 7.3|4.3|1.8 - 2400 25 | 0.10 | 94.5|6TVET50M | 3000
v 10 105 | 6.3 125 | 68| 7.3|4.3|1.8 2400 25 | 0.170 | 68.0[10TVE68M | 3000 | 5 3
105 | 6.3 125 |150| 7.3 | 4.3 | 2.8 |D3L| 2400 25 | 0.10 |150.0 [ 10TVE150ML| 2500

%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 C)

%3:tané (120 Hz/+20 C)

X4 1 After 5 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

#Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggtag)?pe TH Series “. .

Guaranteed at 125 C 1000 h RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D2 D3L D4
Category temperature range 55 Cto+125C
Rated voltage range 25V1t06.3V 25Vto 10V 4V1t0 6.3V 6.3Vto 10V
Category voltage range 1.6V~4V 1.6Vt0 6.3V 2.5V.DC to 4 V.DC 4Vto0 6.3V
Rated capacitance range | 150 wF to 330 wF| 68 wF to 220 wF | 220 wF to 330 wF | 220 uF to 470 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
poscAp +125 °C, 1000 h, Category voltage applied
Guic:foli::tsi:grfp[;rceizi:ﬂgzz Endurance Capacitance change V\/|th||.'14_rZO % of t.h(? .|n|t|.al.value
%a“m tané = 2 times of the initial limit
Series system diagram [soe ™ DC leakage current | = 2 times of the initial limit
Products list +60 C, 90 % to 95 %, 500 h, No-applied voltage
Damp heat (Steady state) Capacitance change| Within+40 %, —20 % of the initial value
tand = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

D2E, D3L Size

R. capacitance (uwF)
B

Polarity o
Catalog Deletion models marking —| —|— H
Catalog EOL models (+) a

‘ Lot. No.
R. voltage code

(unit : mm)
ey L#03%  W#02 H*01%2 0.2 W] £0.1
= D2E | 7.3 | 43 | 1.8 | 1.3 | 24
D2 | 7.3 | 43 | 1.9 | 1.3 | 24
J . D3L | 7.3 | 43 | 28 | 1.3 | 24
= L U [oa [73 |23 |38 | 13 | 24

X1 +0.2:D2 %2 £0.2:D3L,D4

i

A

D2, D4 Size

R. capacitance (uF)

Polarity
marking -

; ] R. voltage (V) [ER3 4.0 63 | 100
(+)

Code e g j A

Lot. No.
R. voltage code

@ Characteristics list

~ Reted Rated Category Category pated Case size (mm) Si Specifications Standard Floor life
Series vogla)ge t((e%?. vo(lta%;e Egr(n:% ca?ajt;r;ce I C?EE%% (;szﬁi) tan 853 L(Cui)ﬂf Part number M\n.i‘aékacgzg)@ty Egg:?:é Egzmz)i

4 [105 [ 25 [125(330] 73|43 |28 | [ 2000 | 40 |0.10 [132.0]4THB330ML | 2500

105 | 4 [ 125|220 7.3 |43 |28 2000 | 40 |0.10 |138.6|6THB220ML | 2500

gl 631105 ] 4 [125[330[73]43] 38 3000 | 40 |0.10 |207.9|6THB330M | 2000

105 | 4 |125 470 7.3 4.3 |38 3000 | 35 |0.15|296.1]6THB470M | 2000

1o 10563 125]220] 734338 D4 173000 | 40 | 0.10 [220.0|10THB220M | 2000

105 | 6.3 | 125 330| 7.3 | 4.3 | 3.8 3000 | 35 |0.10|330.0]10THB330M| 2000

25105 | 1.6 | 125220 7.3 |43 [ 1.9 1700 | 45 |0.10 | 55.0 |2R5THC220M | 3000

THC [ 6.3 [105 | 4 |125|150| 7.3 |43 | 1.9| D2 | 1900 | 40 |0.10 | 94.5|6THCI50M | 3000
10 [105 ] 63 | 125] 68| 7.3 |43 1.9 1700 | 45 |0.10 | 68.0|10THC68M | 3000 | ~ | °

105 | 1.6 | 125 7304318 3700 | 15 | 0.10 | 82.5|2R5THE330MF | 3000

25 [105 | 1.6 [125]330[ 7.3 |43 | 1.8 2800 | 18 | 0.10 | 82.5|2R5THE330MI | 3000

105 | 1.6 | 125 7304318 2400 | 25 | 0.10 | 82.5|2R5THE330M | 3000

e 105 | 2.5 | 125 73(43[18| [ 3100 | 15 [010] 830[4THE220MF | 3000

4 [705 |25 | 125 (22073 (43| 1.8 2800 | 18 | 0.10 | 88.0|4THE220MI | 3000

105 | 2.5 | 125 7314318 2400 | 25 |0.10 | 88.0|4THE220M | 3000

05| 4 125 734318 2800 | 18 | 0.10 | 94.56THET50MI | 3000

63 o5 4 [125]'°°[73]43 18 2400 | 25 | 0.10 | 94.5|6THET50M | 3000

31 :Ripple current (100 kHz/ +45 °C) *2:ESR (100 kHz/+20 C) %3:tand (120 Hz/+20 C) *4:After 5 minutes

@Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications".

@®Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgﬂgta%)?pe TPB Series @ ’ .

Standard RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B2 D3L D4
Category temperature range -55Cto+105C
Rated voltage range 4V1to 10V 6.3Vto10V
Category voltage range 4Vto 10V 6.3Vto 10V
Rated capacitance range 33 uF to 68 uF 150 wF to 330 uF 220 wF to 470 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan &) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
+105 C 2000 h, (B2 size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied poscAp
Capacitance change | Within£20 % of the initial value Guidelines and Precautions
Endurance - — Mounting specifications
tané = 1.5 times of the initial limit PKW
DC leakage current | Within the initial limit eston Series system diagram
+60 C, 90 % to 95 %, 500 h, No-applied voltage Products list
Capacitance change| Within+40 %, —20 % of the initial value
Bars ezt (Sitadly sizie) tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

® Marking and dimensions

B2 Size R. capacitance code - (unit : mm)
f ol L 031 | W02 H *0.2%2 § 0.2
O + = B2 | 35 | 28 | 19 | 0.8 | 22
(+) D3L 7.3 4.3 2.8 1.3 2.4 Catalog Deletion models
R vol d D4 7.3 4.3 3.8 1.3 2.4 CatalogFOL models
. t
YORR9E 9% ot No. ‘ Z * %1+0.2:B2 %2 £0.1:B2
D3L Size S S L\MJ
R. capacitance (uF)
] > I ( SlEe 0 4.0 6.3 [10.0
Polarity -
ma(rk;ng» -+ Code g j A
+
| IL C N B2 size
ot. No.
R. voltage code 33| 47 | 68
D4 Size Code N7 | S7 | W7

R. capacitance (wF)

Polarity
marking-
(+)

R. voltage code

@ Characteristics list

Roted  Rated Category Category pateg  Case size (mm) Si Specifications Standard Floor life
Yin Paceggty Reflow Reflow
S temp.

Series| voltage temp. voltage  temp. G |zde Ripple  FSR32 ., LC %4
Vo) W () WP L W HCO% GRSl (g 8K () Partnumber e sme Sub

, 105 ] 4 |105] 68]3.5[28[1.9[B2 [ 1100 | 70 [0.08| 27.2|4TPB6SM | 2000 3
105 | 4 | 105 |330] 7.3 | 4.3 | 2.8 |D3L| 2000 | 40 | 0.10 |132.0|4TPB330ML | 2500 2a
105 6.3 [105 | 33]35(2.8[1.9 [ 1100 | 70 |0.08 | 20.7[6TPB33M | 2000 3
105 | 6.3 | 105 | 68|3.5]2.8] 1.0 1700 | 70 | 0.08 | 42.8|6TPB68M | 2000
105 | 6.3 | 105 [220] 7.3 | 4.3 | 2.8 2000 | 40 | 0.10 |138.6|6TPB220ML | 2500
63 85| 5 |105 7.3[4.3[2.8|D3L[ 2000 | 40 | 0.10[207.9[6TPB330MAL| 2500 |
105 | 6.3 | 105 |330] 7.3 | 4.3 | 2.8 2000 | 40 | 0.10 |207.9|6TPB330ML | 2500 2a
TPB 105 | 6.3 | 105 7.3[233.8] , [ 3000 | 40 [0.10207.96TPB330M | 2000
105 | 6.3 | 105 [470| 7.3 | 4.3 | 3.8 3000 | 35 | 0.15 |296.1|6TPB470M | 2000
105 [ 10 [105| 33[35(2.8[1.0] [ 1100 | 70 [0.08] 33.0]10TPB33M | 2000 3
105 | 10 | 105 | 47| 35|28 1.9 1700 | 70 | 0.08 | 47.0|T0TPBA7M | 2000
1o |05 [ 70 105 [150] 7.3 [4.3]28 | 2000 [ 40 [0.10150.0[10TPBI50ML] 2500
105 [ 10 [105],,,[73[43 28 2000 | 40 [0.10[220.0[10TPB220ML] 2500 | - | ,_
105 | 10 | 105 734338 3000 | 40 | 0.10 [220.0|10TPB220M | 2000 | 3
705 | 10 | 105 (330 7.3 |43 3.8 | P* [ 3000 | 35 |0.10 [330.0/10TPB330M | 2000 | -

%1 :Ripple current (100 kHz/ +45 °C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) X4 :After 5 minutes
®Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications”.
®Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggi? gyepe TC Series @ ’ 6

Guaranteed at 125°C 1000h RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D3L D4
Category temperature range 55 Cto+125C
Rated voltage range 4Vt06.3V 2.5Vto 10V
Category voltage range 3.2Vtob5V 2Vto8V
Rated capacitance range 100 wF to 330 uF 150 wF to 680 wF | 330 wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
POSCA +125 °C, 1000 h, Category temperature range voltage applied
" Guidelines and Precautions Capacitance change | Withinx20 % of the initial value
Endurance - —
e et tané = 2 times of the initial limit
Series ystem dlagram 55" DC leakage current | = 2 times of the initial limit
Products list +60 C, 90 % to 95 %, 500 h, No-applied voltage
: Within+50 %, -20 % of the initial value (ETCF1000MéH (5H) )
Capacitance change — —
Damp heat (Steady state) Within+40 %, -20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

Catalog Deletion models .Mark|ng and d|menS|Ons

Catalog EOL models

(unit : mm)

el L$03 W02 H02%1 § 02 \y] 0.1
D2E 7.3 4.3 1.8 1.3 2.4

R. capacitance (uF
Polarity D3L | 73 | 43 | 28 | 1.3 | 24
marking-| = D4 | 73 | 43 | 38 | 1.3 | 24
R. voltage code #1 £0.7:D2E
Lot. No. [
oL
s | s
il R. voltage (V) RS 4.0 6.3 10.0
Code e g j A
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Surface mount type TC Series

@ Characteristics list

_ Rated Rated Category Category paeg  Case size (mm) Si : Specifications Standard Floor life
Series Vol:/a)ge t((a%?. vo(l:/a)ge Eegp) cagiingn)ce 1T T 1 C?E?%L%* (mEngﬁi) - L(Cu>'§)4 Part number Mm'?gacglsng)ow :%E]Zp:é EEEZ;;
105] 2 [125] o 173[43[28] | 3500 | 12 |0.10 [170.0[ETCE6BOMCL | 2500
25105 ] 2 [ 125 734328 3100 | 15 |0.10 |170.0| ETCE68OMFL| 2500
105 | 2 |125/(1000/ 7.3|4.3|3.8|D4 | 3900 | 15 |0.15 |250.0| ETCET000MF | 2000
105 | 3.2 [125(150] 7.3 | 4.3 | 1.8 2800 | 18 |0.10 | 60.0|4TCE150MI | 3000
105 | 3.2 | 125 7314318 3100 | 15 |0.10 | 88.0|4TCE220MF | 3000
105 | 3.2 | 125220/ 7.3|4.3] 1.8 2800 | 18 |0.10 | 88.0|4TCE220MI | 3000
105 | 3.2 | 125 73] 43]1.8 |P%E[ 2400 | 25 |0.10| 88.0|4TCE220M | 3000
105 | 3.2 | 125 73]43/[18 2800 | 18 |0.10 [132.0|4TCE330MI | 3000
4 1705132 (125> 732318 2400 | 25 |0.10 [132.0|4TCE330M | 3000
105 [ 3.2 [ 125 73]43]28 3500 | 12 | 0.10 |188.0[4TCE47OMCL| 2500 POSCAP
105 | 3.2 | 125 734328 3100 | 15 |0.10 |188.0|4TCE4TOMFL| 2500 Guidelines and Precautions
105 | 3.2 | 125 470 734328 |2 2800 18 | 0.10 | 188.0|4TCE470MIL | 2500 "“”“T;’;;’_‘j;“s
105 | 3.2 | 125 734328 2400 | 25 |0.10 |188.0/4TCE470ML | 2500 | Secion Series system diagram
105 | 5 [125 73]43[1.8 2800 | 18 |0.10 | 63.0|6TCE100MI | 3000 Products list
o 105] 5 [125] %73 43138 2400 | 25 |0.10 | 63.0/6TCET00M | 3000
105 | 5 | 125 73]43/[18 3100 | 15 |0.10 | 94.5|6TCE150MF | 3000
105 | 5 [125]150| 7.3|4.3|1.8 |D2E| 2800 | 18 |0.10| 94.5|6TCE150MI | 3000
105 | 5 [ 125 73]43[1.8 2400 | 25 |0.10 | 94.5|6TCE150M | 3000
05| 5 | 125 7314318 2800 | 18 |0.10 |138.6|6TCE220MI | 3000
63| 105 5 [125 22055 a3 18 2400 | 25 |0.10 [138.6|6TCE220M | 3000
05| 5 125 7314328 3100 | 15 |0.10 |207.9| 6TCE330MFL | 2500
105 | 5 [125](330| 7.3|4.3|2.8|D3L| 2800 | 18 |0.10 |207.9| 6TCE330MIL | 2500 24
05| 5 | 125 734328 2400 | 25 |0.10 |207.9| 6TCE330ML | 2500
105 5 |125),.17.3]/43]38 3500 | 18 | 0.15[296.1|6TCE470MI | 2000 Eotaos Deehon modds
05| 5 125 7.3143|38| , | 3000 | 25 |0.15|296.1|6TCE470M | 2000 Catalog EOL models
105 | 5 [125 7314338 3500 | 18 | 0.15 |428.4| 6TCE680MI | 2000
105 5 [125]%%9[ 7343338 3000 | 25 |0.15|428.4|6TCE680OM | 2000
105 | 8 |125 N EEIEE 2.8 | | 2800 | 18 |0.10 |220.0/10TCE220MIL | 2500
10 [105| 8 |125 73]43|28 2400 | 25 |0.10 |220.0| 10TCE220ML | 2500 | -
105 | 8 [125](330]7.3|43|3.8|D4| 3000 | 25 |0.10|330.0/10TCE330M | 2000
05| 2 [ 125 734328 4400 6 |0.10 |170.0| ETCF680M6L | 2500
105 | 2 [125 7.3|4.3]2.8|D3L| 4400 7 |0.10 |170.0| ETCF680MTL | 2500
o5 [105] 2 125 680343 (28 4400 | 10 [0.10|170.0| ETCF680ML | 2500
105 | 2 [125 73]43)38 6100 5 |0.10 [ 170.0| ETCF680M5H| 2000
105] 2 |25/ | 73]43]38|D4 | 6100 5 |0.10 | 250.0| ETCF1000M5H| 2000
105 | 2 [125 7.3]43]38 5600 6 | 0.10 |250.0| ETCF1000MéH | 2000
105 /3.2 |125]330| 7.3 |43 28| . | 4000 | 12 |0.10|132.0]4TCF330ML | 2500 | 5
TcE| 4 [105]32 |125]470|7.3]4.3 28 4400 | 10 | 0.10 |188.0| 4TCF470ML | 2500
105 | 3.2 [ 125(680| 7.3|4.3|3.8|D4 | 4400 | 10 |0.10 |272.0| 4TCF680MAH| 2000
105 | 5 | 125 734328 6100 5 |0.10 | 138.6| 6TCF220M5L | 2500
105| 5 |125|220| 73] 4.3 |28, | 4600 9 |0.10 |138.6]6TCF220MIL | 2500
63 [105] 5 | 125 734328 4000 | 12 | 0.10 |138.6|6TCF220ML | 2500
105 | 5 |125(330]7.3|4.3|2.8 3900 9 |0.10 |207.9| 6TCF330MIL | 2500
105 | 5 [125(470]7.3|4.3|3.8|D4 | 4400 | 10 |0.10 |296.1|6TCF470MAH| 2000
10 [ 105| 8 [125[150] 7.3|4.3|2.8|D3L| 3600 | 15 |0.10]150.0| 10TCF150ML | 2500 | -

%1 :Ripple current (100 kHz/ +45 C)

%2:ESR (100 kHz/+20 C)

%3:tand (120 Hz/+20 C)

¥4 1 After 5 minutes

@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

#Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggta f)?pe TDC Series 3“

Guaranteed at 125°C 1000h High voltage (25 V max.) RoHS compliance, Halogen free

@ Specifications
Items Specifications
Size code B2 D2 D3L
Category temperature range 55 Cto+125C
Rated voltage range 16 Vto 25V 16V 16 Vto 25V
Category voltage range 12.8Vto 20V 12.8V 12.8Vto20V
Rated capacitance range 15 wF to 33 wF 100 wkF 68 uF to 150 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan &) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
poscAp +125 °C 1000 h, category voltage appled
Guic:iis:z:;?pl:;z:ﬂg:z Endurance Capacitance change W|th|hi20 % of t.h(? .|n|t|.al.value
%a“m tand = 2 times of the initial limit
Series system diagram [soe ™ DC leakage current| = 2 times of the initial limit
Products list +60 C, 90 % to 95 %, 500 h, No-applied voltage
Damp heat (Steady state) Capacitance change| Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

® Marking and dimensions

R. capacitance code (unit : mm)
(D size : R. capacitance [uF]) L Size code L W $0.2 H § £0.2  \yq] 0.1
1
Polarity B2 |3.5+%0.2| 2.8 |1.9+£0.1| 0.8 2.2
Catalog Deletion models marking -+ z D2 173+02| 4.3 |1.9+01 13 o4
Catalog EOL models (+) "
Lot. No. D3L |7.3+0.3| 4.3 |2.8+0.2| 1.3 2.4
R. voltage code
K } - B Size
Ls.] Ls. PN R voliage (V) (RIS 20 25
L5 C D E
D Size
R. voltage (V) 16 20 25
Evs] C D 1E
B Size (unit : wF)
15 22 33
5 E7 J7 N7

@ Characteristics list

Rated Rated Cateqory Category pates  Case size (mm) Si Specifications Standard Floor life

Series voltage temp, voltage temp. G Ripple  ESR32 . LC %4 Wi agigly Reflow Reflow
= code 4 v gng Q. . _
) o © w» L W H cprrent 1) momag) N8 ¥ "y Part number T oo™ tomp, | temp,

105 |12.8|125| 33|/35|28|1.9| B2| 1000 90 | 0.10 |158.4|16TDC33MYFB| 2000

16 | 105 (12.8] 125 |100| 7.3 | 43| 1.9 | D2 | 1800 50 | 0.10 [160.0|16TDC100MYF| 3000

105 |12.8| 125 |150| 7.3 | 4.3 2.8 |D3L| 1800 50 | 0.10 |240.0|16TDC150MYF| 2500

TDC 105 | 16 |125| 2213528 (1.9 | B2 | 1000 90 | 0.10 |132.0|20TDC22MYFB| 2000 | - 3
20

105 | 16 | 125|100 7.3 | 4.3 2.8 |D3L| 1700 55 1 0.10 {200.0|20TDCT00MYF| 2500

105 | 20 |125| 15| 3.5|28| 1.9 B2 900 | 100 | 0.10 [112.5]25TDC15MYFB| 2000

25
105 | 20 | 125 | 68| 7.3 |4.3|2.8 |D3L| 1400 70 | 0.10 [170.0|25TDC6SMYF | 2500

%1 :Ripple current (100 kHz/ +105°C) %2:ESR (100 kHz/+20 C) %3:tand (120 Hz/+20 C)  *4:After 5 minutes
@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
@Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgggta %)?pe TPC Series .~

Low profile (Heght 1.1mm) RoHS compliance, Halogen free

@ Specifications
Items Specifications
Size code B1 D2
Category temperature range -55Cto+105C
Rated voltage range 6.3Vto12.5V 6.3Vto 10V
Category voltage range 5Vto 10V 6.3Vto 10V
Rated capacitance range 10 wF to 47 uk 68 wF to 330 uF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list
Surge voltage (V) Rated voltage x1.15
+105 'C 2000 h, (BT size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied POSCAP
Capacitance change| Within=20 % of the initial value Guidelines and Precautions
Endurance - — Mounting specifications
tané = 1.5 times of the initial limit PKW
DC leakage current| Within the initial limit Sl Seres system diagram
+60 °C, 90 % to 95 %, 500 h, No-applied voltage Products list
Damp heat (Steady state) Capacitance change| Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current| = 3 times of the initial limit

® Marking and dimensions

B1 Size (unit : mm)

R. capacitzince code Size code | L0 W 0.2 H 0.1 § 0.2 W1 *0.1
B1 3.5 2.8 1.1 0.8 2.2
+

Polarity
marking |
(+)

= Catalog Deletion models

D2 7.3 4.3 1.9 1.3 2.4 Catalog EOL models

hz J_I_ R. voltage (V) [GRE] 8.0 10.0 12.5
<. ' X

L\’ﬂJ Code J

B1size

Lot. No.

R. voltage code :

L
D2 Size
R. capacitance (uF) S

Polarity
marking =~
(+)

10 15 22 33 47
Code A7 E7 J7 N7 S7

R. voltage code

@ Characteristics list

: R?ted Rated Category Category Rateq Case size (mm) Si : Specifications : Standard Floor life
SIS v t«(a%?. vo(l%;e ‘Eegp) L W H code C?EE%E%‘I (ngmﬁi) tan § %3 L(CMX)A' Part number M""'P“kigi”gmy :g:m;p‘:é Eg:mZp;v:
85| 5 | 105 35128 (1.1 1100 55 | 0.10 | 29.6| 6TPC47M 3000

85| 5 | 105 " 35128 (1.1 o 1000 70 | 0.10 | 29.6| 6TPC47MB | 3000 ’
6.3 105|6.3|105(100|7.3]43([1.9 1700 45 1 0.10 | 63.0| 6TPC100M | 3000

105 | 6.3 | 105 [150| 7.3 4.3 1.9 | D2 | 1900 40 | 0.10 | 94.5| 6TPC150M | 3000 2a
85| 5 | 10533073 43|19 1900 40 | 0.10 |207.9| 6TPC330MA | 3000

TPC 85163 |105| 22|35(28|1.1|B1 1000 70 [0.10 | 17.6| 8TPC22M 3000 | 3 3
° 105 8 | 105 (150|7.3 43|19 1900 40 | 0.10 |120.0| 8TPC150M | 3000

105 | 10 | 105 | 68| 7.3 43|19 |D2| 1700 45 | 0.10 | 68.0| 10TPC68M | 3000 2a

105 | 10 | 105 |{100| 7.3 | 4.3 | 1. 1700 45 1 0.10 | 100| 10TPC100M | 3000

85| 10 | 105 | 10| 3.5|2.8] 1.1 800 80 |0.10 | 12.5| 12TPCT10M | 3000
12.5 B1 3
85| 10 | 105 | 15[3.5|2.8 1.1 800 80 | 0.10 | 18.8| 12TPC15M | 3000

%1 :Ripple current (100 kHz/ +45°C) %2:ESR (100 kHz/+20 C) %3:tand (120 Hz/+20 C) ¥4 :After 5 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.
@Please refer to page 38 for floor life level.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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- Catalog Deletion Models

The following table is a list of our items which have been deleted from our catalogs.

If you are using any of the following models on the deleted list,

please substitute them with the suggested alternative model as soon as possible.

Our company continue to supply them to customers who have already used them, for the time being.

Series CS(;éee Mggﬁeltsi c]:r?r g:gt%cn Alternative model [ Series csoléee Mgggtsi cfr?r g:gt%cn Alternative model
2R5TPB100M 2012 | 4TPE100MZB TPG | B1G | 10TPG33M 2011 | 12TPG33M
2R5TPB220MA | 2009 | 2R5TPE220MZB TPSF | B2S | 11TPSF62MAIG | 2012 | —
4TPB100M 2009 | 4TPE100MZB D2 | 4THC220M 2013 | 4THE220M

B2 | 8TPB47M 2009 | 10TPB47M | ps |2RSTHB330ML [ 2010 |-
6TPB4TM 2009 | 6TPC47MB 10THB100ML 2010 | -
6TPB100MA 2009 | 6TPE100MAZB D4 | 4THB6SOM 2013 | -
6TPB100MAY 2009 | 6TPE100MAZB 16TQC22M 2011 | 25TQC22MYFD
2R5TPB330ML | 2009 | 2R5TPE330M c | 20Tacism 2011 | 25TQC15MYFD

TPB 4TPB220ML 2009 | 4TPE220M 25TQC10M 2011 | 25TQC15MYFD

D3L | 4TPB470ML 2009 | 4TPE470ML 16TQC33M 2012 | 16TQC33MYFD
POSCAP 6TPB150ML 2009 | 6TPC150M 16TQC4TM 2012 | 16TQCA7MYFD
~ Guidelines and Precautions 10TPB100ML 2010 | 10TPC100M 16TQC68MY 2012 | 16TQC68MYF
N Bing shecifications 4TPB220M 2008 | 4TPE220M 02 20TQC22M 2012 | 25TQC22MYFD
___Lineup| D3 | 6TPB150M 2008 | 6TPC150M TQc 20TQC22MYFD | 2015 | 25TQC22MYFD
%W“ 10TPB100M 2008 | 10TPC100M 20TQCATMY 2012 | 20TQC4ATMYF
—  TPG 2R5TPB68OM 2009 | 2R5TPE6SOMFL 25TQC15M 2012 | 25TQC15MYFD
TPSF 2R5TPB1000M | 2009 | 2R5TPET000MF 25TQC22M 2012 | 25TQC22MYFD
TPE D4 aTpBa7OM 2009 | 4TPE470ML 16TQC68M 2012 | 16TQC6SMYF
'ITCPQE 4TPB6SOM 2009 | 6TPE6SOMI D3L | 20TQC47M 2012 | 20TQC47MYF
TQC ... 2R5TPC56M 2012 | 6TPB68M 25TQC33M 2012 | 25TQC33MYF
TA ot oy | ATPCATM 2012 | 6TPC47MB D3 | 16TQC100M 2012 | 16TQCTOOMYF
v 6TPC33M 2012 | 6TPCATMB
T-II;E TPC 10TPC33MB 2013 | 12TPG33M
TC 2R5TPC330M 2009 | 2R5TPE330M
TDC D2 4TPC150M 2009 | 4TPE150MI
4TPC220M 2009 | 4TPE220M
e talog EOL models 2TPE330MIB 2011 | 2TPE330MFB
2TPE330MAFGB | 2011 | 2TPE330MAFB
B2 | 2R5TPE150MZB | 2011 | 2RETPE220MZB
2R5TPE220MIB | 2012 | 2R5TPE220MFGB
4TPE150MUB 2013 | 4TPE150MAZB
2R5TPE220MC | 2012 | 2R5TPE220M9
oo | 2RSTPE220M7 | 2012 | 2RSTPE330M7
2R5TPE470M 2011 | 2R5TPE470MI
TPE 4TPE150M 2011 | 4TPE150MI
2R5TPE68OML | 2012 | 2R5TPE68OMFL
D3L ToRSTPE6SOMIL | 2011 | 2R5TPEGSOMFL
2RSTPE1000M | 2011 | 2R5TPET000MF
2RSTPE1000MI | 2012 | 2R5TPET000MF
D4 | 4TPE6SOM 2011 | 6TPE6SOMI
4TPE6SOMI 2012 | 6TPE68OMI
4TPE6SOMF 2012 | 4TPF680MAH
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- Catalog EOL Models

The following table is a list of the End-Of-Life (EOL) models.

Sales of these items will end as soon as we run out of its stock.

We would like to express our appreciation for your business over the years with these products and we
hope the new, alternative parts will continue to serve your needs. Thank you very much.

Series (:S(;éee Mggl%ltsi ggr J:ﬁart%‘n Alternative model | Series CS(')éee Mggﬁ’eltsi ;ro]r ggfgt%cn Alternative model
c  [6TPA4TM 2012/9 | 10TPB47M 5> | 2RSTPE220MPB | 2012/9| 2R5TPE220MLB
T0TPA33M 2012/9 | 10TPB33M 2R5TPE220MDGB | 2013 | 2R5TPE220MFGB
TPA 4TPA220M 2012/9 | ATPE220M 2R5TPE330MFC2 | 2012/9 | 2R5TPE330MF
D3 [6TPAT50M 2012/9 | 6TPC150M 2R5TPE330MIC2 | 2012/9 | 2R5TPE330MF
T0TPAT00M 2012/9 | 10TPC100M 2R5TPE330MCC2 | 2012/9 | 2R5TPE330MC
4TPB100MV. 2012/9 | 4TPE100MZB 2R5TPE330MIC2 | 2012/9 | 2R5TPE330M9
B2 |4TPB150MA 2012/9 | 4TPE150MAZB c, [ATPE220MFC2 [2012/9]4TPE220MF
8TPB33M 2012/9 | 10TPB33M 4TPE220MIC2 | 2012/9 | 4TPE220MI
2R5TPB220MC | 2012/9 | 4TPE220MI 4TPE220MPC2 | 2012/9 | 4TPE220MI
4TPB150MC 2012/9 | 6TPE150M 6TPE150MIC2 | 2012/9 | 6TPE150MI
4TPB220MC 2012/9 | 4TPE220MI 6TPE150MPC2 | 2012/9| 6TPE150M
6TPB100MC 2012/9 | 6TPG100MG 8TPE100MPC2 | 2012/9| 10TPF150ML
c |eTPBI50MC 2012/9 | 6TPE150M 2R5TPE330MFC | 2012/9 | 2R5TPE330MF POSCAP
TPB 8TPB82MC 2012/9 | 8TPE100MAZB e 2R5TPE330MIC | 2012/9 | 2R5TPE330MF e
T0TPB47MC 2012/9 | 10TPC68M 2R5TPE330MPC | 2012/9 | 2R5TPE330MF Guidelines and Precauions _
T0TPB68BMC 2012/9 | 10TPC68M 4TPE220MIC 2012/9 | ATPE220MI Packing soschcatons
T0TPB220MC 2009/10 | — s [4TPE220MPC 2012/9 | ATPE220MI Mwnm
2R5TPB470ML | 2012/9 | 2R5TPE470MI 6TPE150MPC 2012/9 | 6TPE150M B odacts Lot
D3L |2R5TPB6SOML | 2012/9 | 2R5TPE68OMFL 6TPE220MIC 2012/9 | 6TPE220MI G
T6TPB4TML 2003/6 | 16TQCATMYFD 6TPE220MPC 2012/9 | 6TPE220M TPSF
03 | 2R5TPB330M 2012/9 | 2RETPE330M TOTPE150MGC | 2012/9 | 10TPE220ML TPE
16TPB47M 2003/6 | 16TQCA7TMYFD TOTPE18OMGC | 2012/9 | T0TPE220ML TPF
2R5TPC82M 2012/9 |- 2TPE330M6 2011 | 2TPF330M6 TQS
4TPC56M 2012/9 |- 2TPE330M7 2011 | 2R5TPE330M7 TQC
oy |&TPcioom 2012/9 | 6TPG100MG oop |2TPE330MO 2011 | 2R5TPE330M9 Suface |
- 6TPC68M 2012/9 | 6TPG100MG 2TPE470M6 2011 | 2R5TPF470M6L we TV
6TPC100MC 2012/9 | 6TPG100MG 2TPE4TOM7 2011 | 2R5TPEATOM7 TH
8TPC33M 2012/9 | 12TPG33M 2TPE470M9 20171 | 2R5TPE4A70M9 TPB
0o |2R5TPC220M 2012/9 | 2RETPE220M D2E | 2TPF470M6 2012/9 | 2R5TPF470M6L TC
16TPC33M 2003/6 | 16TQC33MYFD TPF 3L 4TPF470M5EL 2014 |- TDC
2R5TPD470M 2007/10 | 2RETPF470ML 6TPF330M5EL 2014 |- e
2R5TPD470M5 2012/3 | ETPF470M5H 4TPG150M 2012/9| 6TPG150M Catalog Deletion models
2R5TPDA70M6 | 2012/3 | 2R5TPF470M6L G | B1G [sTPcesMG 2012/9| 6TPG100M
2R5TPD470M8 | 2007/10 | 2R5TPFA7OM7L B15G | 6TPG220MZG 2014 |-
2R5TPD6SOM 2007/10 | 2RETPF680ML 2R5TPL220MC | 2012/9 | —
2R5TPD68OM5 | 2012/3 | ETPF680M5H D2T [2R5TPL330M7  |2011/7|—
2R5TPD68OM6 | 2012/3 | 2RETPF680M6L TPL All models 2013 |-
2R5TPD68OMS | 2007/10 | 2R5TPF680M7L D127 | Al models 2013 |-
2R5TPD1000M | 2012/3 | ETPF1000M6H D15T | All models 2013 |-
TPD | D4D [2R5TPD1000M8 |2012/3 | ETPF1000M6H 2TPLF470M7 2012/9| -
2R5TPD1000M6 | 2012/3 | ETPF1000M6H TPLF | D2T |2TPLF560M6 20117 -
2R5TPD1000M5 | 2012/3 | ETPF1000MS5H All models 2013 |-
4TPD330M 2007/10 | 4TPF330ML 2TPSF270MC 2012/9 | 2TPSF270M9G
4TPD4TOM 2007/10 | 4TPF470ML Tpsr | B%S [2TPSF270M9 2012/9 | 2TPSF270MIG
4TPD68OM 2012/3 | 4TPF680MAH B1S |ETPSF200MO9ED | 2014 |-
6TPD220M 2007/10 | 6TPF220ML D3L | 2R5THB470ML | 2012/9 | 6THB470M
6TPD330M 2007/10 | 6TPF330MIL 4 | 2R5THBE8OM 2012/9 |-
6TPDA70M 2012/3 | 6TPF470MAH - 2R5THB1000M | 2012/9 | —
10TPD150M 2007/10 | 10TPF150ML 2R5THD680M 2012/3 | 2R5TPF680M6L
2R5TPU22M 2012/9 |- D4D |4THDA70M 2012/9 |-
s08 [4TPUTEM 2012/9 |- 6THD330M 2012/3 | 6TPF330M9IL
6TPUT0OM 2012/9|— TR TR series - TA series
2R5TPU22MSI | 2019/7 |- APA | D2A | APA series 2006/4 | —
2R5TPU47MSI | 2019/7 |- APB | D1 | APB series 2006/4 | —
ETPUT00MSI 2019/7 |- APC | D2 |APC series 2009/6 | —
4TPUT5MSI 2011 |- APD | D1 |APD series 2009/6 | —
0o |ATPU33MSI 2011 |- TQC | B15 |35TQC2R7MYF 2016 | 35TQS6RE8MHD
4TPU6SMSI 2019/7 |- ETPHT00MHA 2019/7 |-
6TPUTOMSI 2019/7 |- 4TPH6SMHA 2019/7 |-
6TPU22MSI 2019/7 |- A09  [6TPHATMHA 2019/7 |-
6TPU4ATMSI 2019/7 |- 6TPH100MAEA | 2019/7| —
TOTPU4RTMSI | 2019/7 | = TPH ATPH33MAHA 2019/7 |-
TPU 2R5TPUATMSK | 2012/9 |- ETPH220MABC | 2019/7| —
2R5TPU68MSK 2013 |- als |ETPH220MAZC  [2019/7]=
<11 [ATPU33MSK 2012/9 |- 4TPH150MABC | 2019/7 | —
4TPUATMSK 2013 |- 6TPH100MABC | 2019/7|—
6TPU22MSK 2012/9 |-
6TPU33MSK 2013 |-
2R5TPUT0OMAI | 2019/7 |-
n0g [ATPUGSMAL 2019/7 |-
6TPU4ATMAIL 20197 |-
10TPU33MAI 2019/7 |-
4TPU6SMBI 2012/9 |-
B9 |6IPU4TMB 2012/9 |-
6TPU150MBI 2019/7 |-
8TPU33MBI 2012/9 |-
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C

M\ Application Guidelines

1.Circuit design
1-1 Prohibited circuits

(a) Leakage current of the OS-CON may increase in the following conditions.
(1) Soldering
(2) When voltage is not applied: high temperature no-load test, high temperature and high humidityno-load
test, rapidly changing temperature test, etc.
(b) Avoid the use of the OS-CON in the following type of circuits because leakage current may increase.
(1) High-impedance circuits
(2) Coupling circuits
(3) Time constant circuits
(4) Other circuits that are significantly affected by leakage current
% If you plan to use 2 or more OS-CONs in a series connection, please contact us before use

1-2 Failure and life-span
The failure rate is 0.5 % /1000 h (Confidence level: 60 %) based on JIS C 5003.
The prospective failure is not zero. The mainly failure modes are as follows.
1-2-1 Contingency failure

The most common failure mode is a short circuit. Mainly caused by the soldering or operating

temperature environment, along with heat stresses, electrical stresses or mechanical stressesas follows.

(1) Applying voltage over the rated voltage.

(2) Applying reverse voltage

(3) Excessive mechanical stress

(4) Applying rush current by sudden charge or discharge out of the specification.

(a) The following phenomenon is seen when short-current is applied to the OS-CON.

(1) When current is relatively low (¢ 10: approx 1 A or less, ¢ 8: approx 0.5 A or less, ¢ 6.3:approx
0.2 A or less)The OS-CON becomes heated, but no effects are visible even when the current is
continously carried.

(2) When the short circuit currents exceed the mentioned value above.

After internal temperature increase, sealing rubber may be turned over.

In some cases, odorous gas may be produced.
(b) In case a short circuit occurs, ensure safety by fully considering the followings.
(1) If odorous gas is released, turn off the main power of the equipment.

In this case, keep your face and hands away from the area.

(2) Though it depends on the conditions, it takes seconds to minutes before odorant gas generates.
Protective circuit should operate in this period.

(3) If the gas comes into eyes, rinse immediately. If the gas is inhaled, gargle immediately.

(4) Do not lick the electrolyte. If the electrolyte touches skin, wash it off with soap immediately.

(5) The OS-CON contains combustible substances. In case a large current continues to flow after a
short circuit, in the worst case, the shorted-out section may ignite. For safety, install a redundant
circuit or a protective circuit, etc.

1-2-2 Wear-out failure (life time)
When life time span exceeded the specified guarantee time of endurance and damp heat, electrolyte
might insulate and cause electric characteristic changed. This is called an open circuit.
The electric characteristics of capacitance and ESR may possibly change within the specified range in
specifications even if it is used under the condition of the rated voltage, electric and mechanical
performance. Please note it when designing.




1-3 Leakage current
Mechanical stress may cause OS-CON’s leakage current increased.
In such a case, leakage current will gradually decrease by applying voltage (withinthe category voltage and
the upper limit of category temperature).
Then, self-healing speed of leakage current is faster when it is near to the upper limit of category
temperature and the category voltage.

0OS-CON OS-CON
leakage current restoration characteristics leakage current restoration characteristics
16 V/10 uF (16 V applied) 10 V/33 uF (Ambient temperature:65 C)
(Measured voltage:10 V)
1000 1000
<
3100 2100 57 =1
g g o q h?ﬁ}ij’ipplied
s 10 = s 10 .
[} o @) D PO X 1
_03(;7 1 \ ]>-~60C e _% 1 8 V applied
© ©
2 105 C 2 0V applied
0.1 0.1
1 10 100 1000 1 10 100 1000
Time (h) Time (h)

%To make the recovery of LC values easy to
show, samples that LC values have been
increased on purpose are used in the test.

1-4 Rapid charge and discharge limitation

Allowance of a large rush current to flow due to rapid charge and discharge may result in short circuit or large

leakage current. The protection circuit, to maintain high reliability, is recommended when rush current to flow

to the OS-CON is in the following cases.

(a) Products which 10 times of allowable ripple current is less than 10 A: It is when 10 A or over of rush
current is applied.

(b) Products which 10 times of allowable ripple current is 10 A or over: It is when rush current, which the
figure is over 10 times of allowable ripple current, is applied.
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2.Mounting

2-1 Soldering with a soldering iron
(a) When lead terminals for radial lead type must be processed because the lead pitch and the PCB holes do
not match, process them without any stresses to the OS-CON before soldering.
(b) Solder without any excessive stresses to the OS-CON itself.
(c) When the OS-CON has been soldered once and needs to be removed, remove it after the solder has
been completely melted.
(d) Do not let the tip of the soldering iron touch (a) the OS-CON itself.

2-2 Flow soldering
(a) Do not apply flow soldering to OS-CON SMD type.
(b) Do not solder the OS-CON itself by submerging it in melted solder.
(c) Solder the opposite side that the OS-CON is mounted on.
(d) Note that flux does not adhere to anywhere expect the lead terminal.
(e) Note that other components do not fall over and touch the OS-CON when soldering.

2-3 Reflow soldering
(a) Do not apply reflow soldering to OS-CON Radial Lead type.
(b) Please contact us for setting VPS conditions.

2-4 Capacitor handling after soldering
Do not subject the OS-CON to excessive stress as follows.
(a) Do not tilt, bend or twist the OS-CON.
(b) Do not move the PCB with holding the OS-CON itself.
(c) Do not hit the OS-CON with objects.
(d) When stacking PCBs, make sure that the OS-CON does not touch other PCBs or components.

2-5 Circuit board cleaning
Check the following items before washing PC board with these detergents: high quality alcohol-based cleaning
fluid such as Pine-a¢ ST-100S, clean thru 750H, 750L, 710M, 750K or Techno Care FRW 14 through 17 or
detergents including substitute freon as AK-225AES or IPA.
(a) Use immersion or ultrasonic waves to clean within 2 minutes.
(b) The temperature of the cleaning fluid should be less than 60 C.
(c) Watch the contamination of the detergent (a) such as conductivity, pH, specific gravity, water content, etc.
(d) Do not store the OS-CON in a location subject to gases from the cleaning fluid or in an airtight container after
cleaning.
(e) Dry the PCB or OS-CON with hot air that should be less than the upper category temperature.
(f) Please note that indication may disappear when rubbing print side after washing depending on a cleaner.
(g) Please contact us for details about detergents, cleaning methods and detergents other than those listed above.

2-6 Fixatives and coating materials
(a) Select the appropriate covering and sealant materials for the OS-CON. In particular, don’t use acetone in
the fixative, coating agent and diluent.
(b) Before applying the fixative or coating, completely remove any flux residue and foreign matter from the
area where the board and the OS-CON will be jointed together.
(c) Allow any detergent to dry before applying the fixative or coating.
(d) Please contact us for the fixative and coating heat curing conditions.

2-"7 Capacitor insulation
Be sure to completely separate the case, negative lead terminal, positive lead terminal and PC board patterns
with each other due to the following reasons.
(a) Insulation is not guaranteed at a part of resin on the surface of a case.
(b) It offers inconstant resistance between a case and a negative lead terminal and it isn’t insulated.




3.Storage

Open the bags just before mounting and use up all products once opened,
For keeping a good solderability, store the OS-CON as follows.

% Due to the feature of the plating material of the lead terminal, it may rarely become dull color during the specified
period as follow, but it will not affect the solderability.

Before unsealing After unsealing

L ) Within 30 days from opening
SMD type*1 Within 24 months after shipment (packaged with carrier tape)

Radial Bag packing product | Within 30 months after shipment
lead type| Taping product Within 24 months after shipment

Within 7 days from opening

%1 The JEDEC J-STD-020 standard is not applicable

\Intellectual property right

We, Panasonic Group are providing the product and service that customers can use without anxiety, and are working
positively on the protection of our products under intellectual property rights.
Representative patents relating to OS-CON are as follows:

US Patent No. 6508846, 7158367
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]Recommendable reflow soldering

B Peak temperature 250 °C lead free reflow soldering profile

The cycles of reflow soldering: 2 max.

Temperature on the
surface of capacitor
o
(@]

)

40s max.
50s max. \
120s max. 60s max. \

Time(sec.)

M Peak temperature 260 °C lead free reflow soldering profile

The cycles of reflow soldering: 1 max.

260 C
. 230C
22 2t
s § 180 C 40s max. \
08 150 50s max.
Oy
=0 120s max. 60s max. \
o8
Q©
e
23
Time(sec.)
BSoldering with a soldering iron
Tip of a soldering iron: 40010 C
Working time: 5 sec. max
BFlow soldering
Temperature Time Flow number
; 120 C or less .
Preheating (amblent temperature) 120 sec. or less 1 time
Soldering | 50« 1 5 10+ 1 1 : :
condition or less 0+ 1 sec.orless | 2 times or less x1

1. When soldering 2 times, total immersion time should be 10 + 1 sec. or less.




‘ Land/Pad Pattern

(unit : mm)
Size code a b %
AS 1.0 6.2 16
B45 1.4 7.4 1.6
B6 1.4 7.4 1.6
C5 2.1 9.1 16
C55 2.1 9.1 T e
C6 2.1 9.1 16
C65 2.1 9.1 16
c8 2.1 9.1 16
C10 2.1 9.1 16
cioL 2.1 9.1 5
EY 2.8 11.1 19
ET0 2.8 11.1 19
E12 2.8 11.1 19
F8 4.3 13.1 1.9
F10 4.3 13.1 19
F12 4.3 13.1 19

e | eres ystem dagram

__|Products list
SVPT

SVF
SVPK
SXV
SVPG
SVPF
suface | G\/P A
yee  SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP

SEK

SEF

Radial

t |SEPF
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SEQP
SEP
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Packing specifications

B Surface mount type

1. Taping

1-1. Carrier tape
t 4.0+0.1 $1.5+8"

|<—>]—<—2.010.1
PR U N A
¢ © © ¢ Vi

P A
Mounting parts Direction of unreeling;
(unit : mm)
P Dimension A%0.2 B0.2
A5 4.7 4.7 12.0 5.5 1.75 8.0 0.4 5.8
B45 5.6 5.6 16.0 7.5 1.75 8.0 0.4 4.8
B6 5.6 5.6 16.0 7.5 1.75 8.0 0.4 6.2
C5 6.9 6.9 16.0 7.5 1.75 12.0 0.4 5.3
C55 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.2
Cé 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.2
C65 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.7
C8 7.0 7.0 16.0 7.5 1.75 12.0 0.5 8.2
C10 7.0 7.0 24.0 11.5 1.75 16.0 0.5 10.5
C10L 7.0 7.0 16.0 7.5 1.75 12.0 0.5 11.0
E7 8.6 8.6 24.0 11.5 1.75 12.0 0.4 7.2
E10 8.6 8.6 24.0 11.5 1.75 16.0 0.5 11.0
E12 8.6 8.6 24.0 11.5 1.75 16.0 0.5 12.3
F8 10.7 10.7 24.0 11.5 1.75 16.0 0.4 8.2
F10 10.7 10.7 24.0 11.5 1.75 16.0 0.4 11.0
F12 10.7 10.7 24.0 11.5 1.75 16.0 0.4 13.0
1-2. Reel . w2 1-3. Polarity
Direction of unreeling
—_— W1 o>
~ . [
m;ﬁgg“m . (Unit:mm) §
SVPT —
S S}
53¥E s A5 13.0 | 17.5 5
e =1 | 845,86, C5, C55, C6, Co5, C8,C10L | 17.0 | 21.5| 8
(m]
5\\\///55 suce CI0,ETEI0,EIRF8 FIOFI2 | 25.0 | 29.5
type
SVPB "
SVPD
SVPS . . . .
SS\YCI;E 2. Minimum packing quantity and weight
SVP| Size code Quantity(pcs./Reel,¢ 380)  Typical weight(g)
SEK A5 2000 700
SEPG B45 2500 900
SXE | fadal B6 1500 800
SSIIEEIEE type C5 1300 800
2 o) 1000 500
SEP
Catalog EOL models C65 1000 800
C8 900 800
C10 500 700
C10L 700 900
E7 1000 1100
E10 500 900
E12 400 800
F8 500 1000
F10 500 1000
F12 400 1000
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B Specifications for radial lead type

1. Lead terminal process
1-1. Applications

% The following table is a standard specification. Please contact us separately concerning specifications except for that mentioned below.
Because of a limit on the length of a model name, the part of process name changes to +S from +TSS, +D from +TS, +3 from +C3. Please contact us for details.

Size code

Bag-packed products (lead terminal cutting)

Not processed Straight cut

Taping

SEP, SEQP, SEPC, B9, C55, C6, C9, C10, E7, E9, E12 O +C3 +TSS (+S)
SEPF, SXE, SEPG, E13 O +C3 +TS (+D)
SEK, SEF F8, F13 O +C3 +T

1-2. Lead terminal cutting

Lead terminal  Process Size code (¢D) Dimensions (unit : mm)
cutting code EMES
B9 (¢ 5) — = C3
+c3 Straight |C55, C6, C9, C10 (¢ 6.3) -~
(+3) cut | E7T.E9,E12,E13(¢ 8) —7

F8,F13 (¢ 10)

Size code

F8, F13

C9,C10 E12,E13

1-3. Lead terminal taping

Taping code F Size code (¢D) Taping
St Ah
+T F=5.0mm | F8 F13(¢ 10) .‘  T ||
ﬁu r—“m—’\ $Do " \dfd Carrier OSCON
L e oPe Guidelines and Precautions
Dl =, s Eeon Series system diagram
+TS ( ) m i %— m i Products list
F=3.5 mm E13 (s 8 ; == L - : SVPT
(+D) Lot T g T || SVF
Ti“ Po T “qﬁDo t Carrier SVPK
~ :k baogg—down tape SXV
t g ! e
F=2.0 mm B9 (¢ 5) Al H suie | S\/PA
TS F=2.5 C55, C6, C9, C10 (¢ 6.3) I e ™ ovPS
=2.5mm , C6, C9, . ; N A SVPB
(+5) F=3.5 E7, E9, E12 (¢ 8) HeFre a7 ||| SVPD
=>3.omm ’ ’ ~r —— $Do Hold-domn Eamer SVPS
fo fperioun tape gVPQE
— VQP
(unit : mm) G
Code Pi P2 Ah W Wo SEK
Tolerance = in. 5 . 3 SEF
+T ¢ 10 | 5.0 |12.7]12.7]3.85/6.35] 0 [18.0] 9.5| 9.0 2.5]18.5| 4.0 | 0.6 0 [11.0 il SEPG
+TS(+D) [¢ 8 [ 3.5 [12.7[12.7[4.60[6.35] 0 [18.0/ 9.5/ 9.0 [ 2.5[175[4.0[ 0.6 0 [11.0] & g)E(EF
+TSS ¢ 5 2.0 112.7112.7|5.35|/6.35| 0 |18.0] 9.5 9.0| 25 |17.5| 4.0 | 0.6 0O |[11.0 kil SEPC
(+S) ¢ 6.3| 2.5 |12.7]|12.7|5.10/6.35] 0 [18.0] 9.5| 9.0| 2.5|17.5| 4.0 | 0.6 0 [11.0 SEQP
¢ 8 3.5 112.7112.74.60/6.35] 0 |18.0] 9.5| 9.0| 25 [17.5] 4.0 | 0.6 0 [11.0 SEP
Catalog EOL models

2. Minimum packing quantity and weight

Processed type discrete lead terninals. Zig-zag pack taping type | Size = Case  Processed type discrete lead terminals Zig-zag pack taping type
Quantity(pcs,Bag) Typical weight(g) Quantity(ocs.Box) Typical weight(q) | code  size  Quantity(pcs,Bag) Tynicalveight(g) Quantity(pcs,Box) Typical weight(o)
C55 | ¢ 6.3 500 150 1500
Cé6 | ¢ 6.3 500 160 1500
C9 | ¢ 6.3 500 240 1500
Cl10 | ¢ 6.3 500 260 1500 | 1100 F13 | ¢10 200 280 500 940
E7 1 ¢ 8 200 110 1000 820
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SMD type
Size(mm)

Categary heee Capacitance Marking Size

temperature  voltage
range (C) ) (WF)  clor code ¢D L

Series Page Features

Large capacitance
Low ESR
High voltage

SVPT|83 1084 Lar%;c’cévg%%%:ce @@® @ 550105 25t016| 151024 | 10010560 |Purple|C65 | 6.3 | 6.4

-55t0 125 16to 25 | 27to40 | 27 to 82 |Purple| B6 | 5.0 | 5.9

High voltage -551t0 125 16 to 50 | 22t040 | 10 to 180 |Purple| C6 | 6.3 | 5.9

! -551t0 125 16 to 50 | 22t0 35 | 18 to 270 |Purple| E7 | 8.0 | 6.9

SUIF | EBiDED L?“gg %‘pfgg%”ﬁe ® 060 to 125] 161050 | 14 to 25 | 39 to 560 |Puple| E12] 8.0 [11.9

-55t0 125 16 16 1000 |Purple] F10[10.0]10.0

-55t0 125] 161050 | 12to 20 |68 to 1000|Purple] F1210.0]12.6

-551t0 125] 161050 | 27t0 80 | 10 to 100 |Purple] B6 | 5.0 | 5.9

High voltage -551t0 125 161050 | 221035 | 22 to 220 |Purple| C6 | 6.3 | 5.9

SVPK |87 to 88| Large capacitance [ ) @ @ 551t0125 16t050 | 22to 35 | 33to 330 |Purple| E7 | 8.0 | 6.9

125 1000 h -551t0 125] 161050 | 14to5 |68 to 680 [Puple| E12] 8.0 [11.9

-55t0 125] 161050 | 12to 20 |120to 1200|Purple| F12[10.0]12.6

-55 to 125] 63 to 100 60 6.810 18 |Puple| E7 | 8.0 | 6.9

Super high voltage -55t0 125| 63 to 100 | 50 to 60 | 15to 39 |Purple| F8 |10.0| 7.9

SXVI 8| 125 C1000 ® ® - 1256310100 251040 | 151056 Puple] E12] 8.0 [11.9

55 t0 125/ 63 t0 100 | 25to 30 | 18 to 100 |Purple] F12[10.0]12.6

o E<A -551t0 105] 16~25 | 251030 | 15t0 47 |Purple]B45]| 5.0 | 4.4

| Low -55t0 105 16 10 270  |Purple] C8 | 6.3 | 7.9

SYPG| 30 ) High ipple curent ® & s 6 8 270 |Pule[C10]| 63 | 9.9

5510 105 16 6.5 330 |Puple|CioL] 6.3 [10.4

5510 105| 161025 | 271040 | 271082 [Purple] B6 | 5.0 | 5.9

-551t0105| 16t050 | 22to 40 | 10 to 180 |Purple| C6 | 6.3 | 5.9

OS-CON High voltage -551t0105| 16t0 50 | 22to 35 | 18 to 270 |Purple| E7 | 8.0 | 6.9
Codeines and Precastions SVPF |91 t0 92| Large gapacitance () ®® 5500105 16 18 560 Puple| E10] 8.0 [ 10.0
cunting speciications 105°C 5000 h 5510105] 161050 | 14to 25 | 39 to 560 |Puple] E12] 8.0 [11.9
. ] -55t0105| 16 16 1000 |Purple] F10[10.0]10.0
Seger‘;g‘j”c“t“s'agl;j: pide -55t0105| 161050 | 12t0 20 |68to 1000 |Purple| F12|10.0[12.6
SVPT -55t0105| 251020 | 30to40 | 10to 82 [Puple] B6 | 5.0 | 5.9
SVF Low ESR 5510105 | 251020 | 201035 |22 to 180 [Purple| C6 | 6.3 | 5.9
SVPK SVPA[931034) igh ripple current o 5510105 | 2.5t0 20 | 200 33 | 47 to0 330 |Puple| E7 | 8.0 | 6.9
S\S/)p(g -55t0105] 2510 16 | 19to 29 |180 to 820(Purple] F8 [ 10.0| 7.9
SVPF -55t0105| 25t0 16 | 19to 35 |39 to 180 |Purple| B6 | 5.0 | 5.9
é‘éﬁé o - 550105 2.5t0 16 | 151030 | 68 to 560 |Purple| C6 | 6.3 | 5.9
oVPB| SVPC (9510 %6| | orge capacitance| | @|® -5510105| 2510 16 | 19 to 27 120 to 680|Purple| E7 | 8.0 | 6.9
SVPD -5510 105 |2.5~t0 16| 9to 16 [270t0 1500 [Purple| E12 ] 8.0 [11.9
gtl/gg -5510105| 2.5 12 2700  |Purple| F12[10.0]12.6
5510 105| 251020 | 40t045 | 15t0 120 [Purple[ C5 | 6.3 | 4.9

S\g(\Q/E SVPB| 97 Lowprofile @ -55t0 105 20 35 22 Purple| C55 | 6.3 | 5.4
SEK 5510 125] 101025 | 451065 | 10t0 56 |Puple] C6 [ 6.3 [ 5.9
e Guaranteedat 125°C 5510125 161035 | 401070 | 8.2 to 82 [Puple| E7 | 8.0 | 69
SXE| tsa  |SVPD| 98 High voltage @ @® 550125 25035 | 451060 | 18039 [Purple| F8 [10.0] 7.9
SEPF | type 857 85 % RH 5510125] 251035 | 301050 | 22to 47 |Puple[ E12] 8.0 [11.9
o 550125 | 251035 | 281030 | 47 to 82 |Puple] F12]10.0[12.6
SEP -55t0 105 | 4.0 to 10 |200 to 220] 10 to 33 [Purple] A5 | 4.0 | 5.4
~ Catalog FOL models 5510105 | 4.0t0 16 | 301090 | 22 to 68 |Purple| B6 | 5.0 | 5.9
SVPS (9910100  Long life @ | 55t0105] 4.0t020 | 22 t0 60 |22 to 150 |Purple| C6 | 6.3 | 5.9

5510105 | 4.0t0 25 | 2210 60 | 10 to 270 [Purple| E7 | 8.0 | 6.9

5510105 | 4.0t0 16 | 2010 35 |100 to 680|Purple| F8 [10.0] 7.9

5510105 | 2510 6.3 | 10to 15 |150 to 390|Purple| B6 | 5.0 | 5.9

Super low ESR -5510105| 2.5t0 10 | 10 to 20 |220 to 390|Purple| C6 | 6.3 | 5.9

SVPE| 10T | arge capacitance| | @| @ 5510105] 2.0t0 16 | 8to 11 |180101200|Purple] C10] 6.3 | 9.9

-5510105| 16 10 470 |Puple| F12]10.0[12.6

9 -5510125] 4.0t0 20 | 40to 60 | 22 to 150 |Purple| C6 | 6.3 | 5.9

SVQP| 102 |Guaranteed at 125 € ¢ -5510125] 6.3t020 | 35to45 |47 to 220 [Puple| E7 | 8.0 | 6.9
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SMD type

Size(mm)

=
=

Category Rated : -
temperature  voltage  ESR(mQ) Capac;;ance Mg(r)kl:)nrg S(I)Zdee 6D L

range (C) (V)

Series Page Features

Large capacitance
High voltage

-55t0 105 (4.0 to 16 |200t0 260 3.3 to 33 |Purple] A5 | 4.0 | 5.4
-55t0105[4.0t0 20 | 60t0 120 | 10 to 68 |Purple| B6 | 5.0 | 5.9
-551t0105| 2.5t0 20 | 231060 | 22 to 220 |Purple| C6 | 6.3 | 5.9
SVP 10310704 Standard -5510105[4.0to 20 | 35t045 |33 to 330 |Purple| E7 | 8.0 | 6.9
-55t0105[4.0t0 20 | 25t040 | 56 to 680 |Purple| F8 [10.0| 7.9
-551t0105[2.5t0 20 | 13t024 |100 to 680|Purple| E12| 8.0 |11.9
-55t0105|2.5t0 20 | 121020 |150to 1500|Purple| F12]10.0]12.6

Radial lead type

Size(mm)
=
= | ey Rated Capacitance Marking Size

temperature  voltage
range (‘C) W) (WF)  coor code ¢D L

@

=
=2
S
=
=1

=

Series Page Features

Large capacitance
High voltage

-551t0125| 251050 | 25t0 35 | 22 t0o 82 |Purple| C6 | 6.3 | 5.9

High voltage -5510125| 251050 | 241035 | 33to 120 |Puple| E7 | 8.0 | 6.9
SEK| 105 | Large capacitance| | @ ® @ 0125 251050 | 161025 | 6810270 [Pupe| E12] 80 |11.9
-5510125| 251050 | 14 to 20 |120 to 470|Purple| F1310.0[12.9
ool 5510 125] 16 10 35 | 2210 35 | 22 to 180 |Purple| C6 | 6.3 | 5.9
igh voltage -5510125| 16 t0 35 | 2210 30 |39 to 270 |Puple| E7 | 8.0 | 6.9
SEF| 106 | Large capacitarce | | @ ® @ o125 161035 | 141020 8210 560 [Pupe| E12] 80 |11.9
-5510125] 16 t0 35 | 12to 18 [120 to 1000|Purple] F13]10.0]12.9
55t0105] 16 10 270 [Puple] C9 [ 6389
sepg | 107 Highh%\glgscirrem o | BRI T8 8 270 |puple[c10] 6.3 ] 9.9 %
105 C 5000 h -551t0 105 16 8 470 Purple E9 8.0 | 8.9 Mo s
-55 to 105 16 8 560 Puple] E13 | 8.0 |12.9 - P
5510125[63t0100] 60 | 68t018 [Puple] E7 [ 8.0 | 6.0 | ~ Cegeressuten dagiom
SXE| 108 Superbighvoltage ) -5510125|63t0 100| 50to 60 | 15to 39 |Purple| F8 [10.0| 7.9 SVPT
125°C 1000 h 5510 125 |63 10 100| 25t040 | 15t0 56 |Purple| E12| 8.0 |11.9 SVF
551012563 t0 100 251030 | 18 to 100 |Purple| F13]10.0]12.9 g;(/\F;K
. 5510 105] 16 t0 32 | 30 to 35 | 22 to 150 |Purple[ C55] 6.3 | 5.4 VPG
Small size / Low profile 5510 105] 16 t0 35 | 221035 |22 t0 180 |Purple| C6 | 6.3 | 5.9 SVPF
SEPF [10910110 Larg“eg?agtc?%ence @O @@ 550105 161035 221030 |39 to 270 |Puple] E7 | 8.0 | 6.9 :y:t gvgé
105 °C 5000 h -55t0105| 16 to 35 | 14to 20 | 82 to 560 |Purple| E12 ] 8.0 | 11.9 SVPB
5510105] 16 t0 35 | 12 to 18 [120 to 1000|Purple| F13]10.0]12.9 SVPD
5510 105| 2.5 7 100 to 560 |Purple| B9 | 5.0 | 8.9 SVPS
55t0105] 6.3 18 220 |Puple|C55] 6.3 | 5.4 RV
-55t0105|2.5t0 16 | 10 to 24 [100 to 560|Purple| C6 | 6.3 | 5.9 SVP
Super low ESR -5510105|2.5t0 16 | 7to 10 |100 to 820 |Purple| C9 | 6.3 | 8.9 SEK
SEPC 111112 L219€ capacitence @) @ @| | @[ -5510105]2.510 16 | 810 22 15010 1000|Puple| E7 | 80 | 6.9 o
el sze ] low pofle -5510105]2.5t0 16 | 5t0 10 [180t0 1000[Purple| E9 | 8.0 | 8.9 |  rn SXE
lead
5510105 16 1110 16 |180 to 270|Puple| E12] 8.0 [11.9] e SEPF
5510105 |2.5t0 6.3| 7to8 |470 to 820|Puple| E13 | 8.0 [12.9 gEgCP
-5510105|2.5t0 16 | 7to 10 |470t0 2700 Purple| F13|10.0|12.9 SEP

5510125 | 4.0 t0 20 | 4010 60 | 22 to 150 |Purple] C6 | 6.3 | 5.9 |  Catalog EOL mocels

a 5510125 | 4.0 t0 32 | 35 t0 100 | 6.8 to 330 |Purple| E7 | 8.0 | 6.9
SEQP 11310114 GR“aVrg@;egdg\}fngXC @ @ 550125]4.0t032 ] 251080 | 15 10 680 |Puple| F8 [10.0] 7.9
1ot ' -55t0125[4.0t0 32 | 13t0 50 |18 to 560 |Purple] E12| 8.0 [11.9
-5510 125 | 4.0 t0 20 | 12 to 20 1500 1200|Purple] F13[10.0/12.9
-5510 105 | 4.0 t0 20 | 40 t0 60 | 22 to 150 |Purple| C6 | 6.3 | 5.9
-5510 105 | 4.0 t0 20 | 35t0 45 | 33 to 330 |Puple| E7 | 8.0 | 6.9
SEP [15%0716|  Standard 5510 105 | 4.0 t0 20 | 2510 40 | 56 to 680 |Puple| F8 [10.0] 7.9
-5510 105 | 2.5 t0 20 | 13 to 24 100 to 680|Purple| E12] 8.0 [ 11.9
-55t0 105 | 2.5t0 20 | 12 to 20 [150 to 1500|Purple] F13]10.0[12.9
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Mounting specifications
Packing specifications

Products list
SVPT

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL models

Surface
mount

type

Radial
lead
type

79

system diagram

Standard

A5 Size

40Vto 16V
3.3 wF o33 wk

Low ESR
High ripple current

2.5Vt020V
10 wFto082 wF

B 6 Size

40Vto20V
10 wF to 68 Wk

C6 Size

C6 Size

2.5Vt020V
22 uF 10 180 Wk

25Vto20V
22 WF to 220 uF

E'7 Size

E '7 Size

25Vt 20V
47 wF 1o 330 Wk

4.0Vto 20V
33 wF to 330 uF

F8 Size

25Vto16V
180 WF to 820 uF

E1 2 Size

25Vto20V
100 jiF to 680 uF

P.99 t0 100

SVPS

B6 sie

25Vto 16V

Large capacitance
Low ESR

39 wF to 180 uF

25Vto1

C6 S\ze

68 WF to 560 wF

16Vto25V

105 € 5,000 h
High voltage
Large capacitance

B6 Size

27 WF to 82 uF

Guaranteed at 125 C

Long life

A5 Size

40Vto 10V
10 wFto 33 uF

B 40Vto20V
Large capacitance

22 JuF 1o 150 uF

105 C 5,000 h
Super high volltage

E7 Size

63V1t0 100V
6.8 wFto 18 ukF

B6 Size

25V, 6.3V
150 wF to 390 uF

86 Size

4.0Vto 16V
22 (LF to 68 uF

E 7 Size

63Vto20V
47 wF 10220 wk

E] 2 Size

63V1t0 100V
15 WF 10 56 uF

E'7 Size

25Vt0 16V
120 wF to 68

16Vto50V

C 6 Size

10 wF to 180 wF

C6 sie

25Vto 10V
220 1uF to 390 uF

C 6 Size

40Vto20V
22 LF to 150 wF

i

E'7 Siz

0 Wk

25Vto16V
270 wF to 150

E12s

16Vt 50V
ize

18 wF t0 270 uF

C] O Size

€ 2.0V.16V
180 wF to 1200 uF

SVPD

Guaranteed at 125 C
High voltage

E '7 Size

4.0Vto25V
10 wF to 270 Wk

— 4

F8 Size

4.0Vto20V
56 WF 0 680 uF

F1 2 Size

25Vt020V
150 uuF to 1500 wF

Low profile

C5 Size

25Vt 20V
15 wF to 120 wF

C 5 5 Size

20V
22 uF

2700 wF

0 uF E1 O Size F1 2 Size F8 Size C6 Size
16V thovm 40Vto 16V 10V, 25 V
560 WF 100 wF to 680 wF 10 wF to 56 wF
E1 2 Size E7 Size
e 82 uF 1082 uF
F] OSize E_I ZSize
16V 25V, 35V
1000 wF 22 WFto 47 uk
F] 2 Size F8 Size
16Vto 50V 25V, 35V

68 WF to 1000 uF

18 Wk to 39 uF

F1 2 Size

25V, 35V
47 JWF 10 82 uF

Low ESR

High ripple current

16Vto 25V

15 Wk to 47 wk

VE

125 C 1,000 h
High voltage

16Vto 25V
27 (Fto 82 uF

Large capacitance

E7 Size

16Vto 50V
18 wF to 270 Wk

E] 2 Size

16 V1o 50V
39 wFto 560 uF

105L"C 20,000 h

High voltage &
Large capacitance

Large capacitance

B 6 Size

16Vto 50V
10 uF to 100 uF

16 V1050V
33 wF 10330 uk

E1 2 Size

16Vto 50V
68 WF to 680 Wk

100 (F 10 560 WF,

C 6 Size

16Vto 50V
10 WF to 180 wF

C 6 Size

16Vto 50V
22 JuF t0 220 uk

120 wF to 1200 wF

68 /»F 10 1000 uF

F8 Size

63Vto 100V
15 wF to 39 uF

F] 2 Size

63V10 100V
18 wF to 100 wk

|Radial lead type

Standard

105 C5,000 h
Super low ESR
Large capacitance

63Vto 16V
22 uFto 150 wF

C6 Size

40Vto20V
22 uF 1o 150 uF

E '7 Size

B 9 Size

25V
100 uF to 560 uF

E9 Size

25Vt 16V
22 iuF 10 180 uF

C5 5 Size

4.0Vto 20V
33 uF to 330 uF

E1 2 Size

100 uF to 560 wF

2.230\/ : 16V
E—I 2 . w 180 wF to 270 uF
2.5Vt020V - C6 Size E1 3 Size
100 wF to 680 uF 25V. 16V 25V1063V

470 wF to 820 uF

F8 Size

40Vto20V
56 uFto 680 uF

F13se

C 9 Size

16Vto35V
180 wF to 1000 wF

F1 3 Size

25Vto16V
470 wF to 2700 wF

25Vt020V
150 wF to 1500 wF

P.109 to 110

SEPF

105 C5,000 h
High voltage
Large capacitance

+

SEQPEmm

105 €5,000
40Vto32V
Guaranteed at 125 T 18 WF 10560 uF

E 7 Size

16Vto35V
39 uF to 270 uF

C55s:.

16V.32V
22 wFto 150 uF

High voltage
C 6 Size F8 Size
4.0Vto32V

40Vto20V
22 uFto 150 wF 15 uF to 680 uF

E'7 Size

63V10 100V
6.8 WFto 18 uF

E12 s

16Vto35V

SXE

105 C5,000 h
Super high volltage

F8 Size

63Vto 100V
15 wF to 39 wF

82 WF t0 560 uF

E'7 Size E_I 2 Size

C6 Size

16Vto35V
22 uFto 180 wF

40Vto32V
6.8 wF to 330 uF

63V10 100V
15 uFto 56 uF

F1 3 Size

16Vio35V

F1 3 Size

63Vto 100V
18 uFto 100 uF

120 wF to 1000 uF

125 C1,000 h

2 Low ESR i
High voltage T . High voltage
Large capacitance High ripple current Large capacitance
Cg Size C6 Size E] 2 Size
16Vto35V 16Vto35V 16V 25Vto 50V 25V 1050V
22 uFto 180 uF | 82 uFto 560 uF 270 wF 22 uFto 82 uF 68 uF to 270 uF
E'7 Size F1 3 Size C1 O Size E7 Size F1 3 Size
16Vto35V 16Vto35V 16V 25Vto 50V 25V1050V
39 uFto 270 wF 120 wF to 1000 uF 270 uF 33 uFto 120 uF 120 wF to 470 uF




|

(unit : mm)
A5 [[B45][ B6 [[ C5 [[C55][ C6 [[C65[[ C8 [[CTO[[CTO[ E7 [TETO[[ET2[[ F8 [[FT0][F12
Size S|ze slze Slze slze Slze slze Size slze Size slze slze Size Slze Size Size
$8.0 $10.0
$6.3 863, 880 et $10.0 |
| | | [ (o o o0 (A | ey L P L
eliE=iEslEwiF el EwiE WAL WRL BRL BEC Wi L 1|f
10.3 10.3 10.3
a3, s | s | s gty | el | ke | ke, | LSS | Lo m% S m% JELE N LED
S BE ME BE- A BE-BE-AE-BE-RAE RE BE ME O RE - OJE
P9910100 | P90 |P85t086| P97 P95 |P85t086 [P.83t0 84| P90 P.90 P90 |P85t086|P.91t092|P85t086| P89 |P.851t086|P.85 1086
SVPS | SVPG | SVF | SVPB | SVPB | SVF | SVPT | SVPG | SVPG | SVPG | SVF | SVPF SVF SXV SVF SVF
P10310104 P87 1088 P.87 10 88 P.101 P87 1088 P.87t0 88| P.93 0 94 | P.91 to 92 |P.87 to 88
SVP SVPK SVPK SVPE SVPK SVPK | SVPA | SVPF | SVPK
P.911092 P91 1092 P.89 P.89 P98 P.89
SVPF SVPF SXV SXV | SVPD SXV
P.93t0 94 P93 1094 P91 1092 P.9110 92| P99 10100 P91 1092
SVPA SVPA SVPF SVPF | SVPS SVPF
P.95 t0 96 P.95 10 96 P93 10 94 P.95 t0 96 | P103 10 104 P.95 0 96
SVPC SVPC SVPA SVPC | SVP SVPC
P99 t0 100 P.98 P.95 0 96 P.98 P.98
SVPS SVPD SVPC SVPD SVPD
P.101 P99 t0 100 P.98 P10310 104 P.101
SVPE SVPS SVPD SVP SVPE
P10t0 104 P.101 P9910101 P10310 104
SVP SVPE SVPS SVP
P.102 P.102
SVQP SVQP
P10310 104 P10310 104
SVP SVP
X Profile of case size are all indicated in maximum values.
|Radial lead type |
size size size size size size size size size size size size size size size size
$5.0 $6.3 $6.3 $6.3 $6.3 $6.3 $8.0 $8.0 $8.0 $8.0 $8.0 $8.0 $10.0 $10.0 $10.0 $10.0
P11110112|P109%0110| P.106 | P.105 | P.107 | R107 | P.106 | P105 | P.107 | R105 | P.108 |[PI1110112| P.108 [P113t0114| P.105 [P11110112
SEPC | SEPF | SEF | SEK |SEPG |SEPG| SEF | SEK |SEPG| SEK | SXE |SEPC| SXE |SEQP| SEK |SEPC
P11t 112|P10910 110|113 t0 114 P11 10 112 P.108 |P113t0114|P111t0112| P106 |P111t0112| P.107 PII5t0116| P.106 |P113to114
SEPC | SEPF | SEQP | SEPC SXE |SEQP|SEPC| SEF |SEPC |SEPG SEP | SEF |SEQP
PI1Tt0112|P115%0 116 P109to 110|P115t 116 P.108 |P113t0114 P.108 |P115t0116
SEPC| SEP SEPF | SEP SXE |SEQP SXE | SEP
PIN1t0112 P109t0110|P115t0 116 P109t0 110
SEPC SEPF | SEP SEPF

% Profile of case size are all indicated in maximum values.
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Mounting specifications
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j Line-up
Zﬁﬁgm Series system diagram
Products list
SVPT
SVF
SVPK
SXV
SVPG
SVPF
suface | S\/PA
e SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
SEK
SEF
5 SXE
Radia
e | SEPF
SEPC
SEQP
SEP

Catalog EOL models
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OSCON

Guidelines and Precautions

Mounting specifications
Packing specifications

Products list
SVPT

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL models

Surface
mount
type

Radial
lead
type

Size-ESR Matrix list / SMD type

Size code (ESR mQ)

B6 (30)

2.5

4.0

A5 (200) B6 (30)

A5 (200) B6 (60)

C5 (40)

C6 (45)

C6 (30)

C5 (40)

B6 (30.23)

C6 (45)

A5 (220)

A5 (200)

B6 (70)

C6(30)

C6 (45)

Ce6.(45)

C6 (35,24) E7 (30)

B6 (35,27)

E7 (40)

B6 (90)

C6 (24) E7(30)

C6 (50) E7(40)

B6(90)

Cé6 (50)

E7 (40)

B6 (40)

C6(35)

E7(33)

C5 (45) C55 (35)

B6 (30)

B45 (27)

20

B6 (30)

C6 (60)

E7 (45)

nlu|uln|n|nlo

C6 (60)

E7(45)

B6 (120)

Cé6 (60)

C6(60) | E7(45) E7 (45) F8 (40) F8 (40)

i

B6 (30)

n

C6 (65)

E7(48)

F8(45) |E12(30) F12(28)

B6 (40) C6(30) | C6(30) E7 (28)

e

25

B45 (30)

B6 (35) C6 (25)

E7(60)

B6 (40) C6(30) | C6(30) E7 (28)

E7 (70)

F8 (60) [E12(50)

F12 (30)

35

C6 (35)

E7(30) E12(20)

B6 (35)

Cé6 (27) E7 (25)

nlulnlunln|nln|c

C6(35)

E7(30) E12(20)

C6 (40)

E7(35)

E12 (25)

50

0

B6 (80)

Cé6 (35)

E7(35)

0

C6 (40)

E7(35)

63

E7.(60)

E12(25)
E12.(25),

E12(25)

80

100

F8 (55)
F.

Case size

(unit : mm)

[A5 ]

$4.0xL5.4

B45

$5.0xL4.4

[C5 ]

$6.3x4.9

[ C6 | #6.3x15.9

c10

$63<19.9 [ E7 | ¢8.0x6.9 | F8 | #10.0xL7.9 |

B6

$5.0xL5.9

[c55]

$6.3xL5.4

iN

C65| $6.3% |

cioL] F10 | ¢10.0xL10.0 |

c8 $6.3%L7.9

Size-ESR Matrix list / Radial lead type

NEES

SEPC

25

wF

6.8

12

18 22

33 39

$6.5xL10.4 [ E10| #8.0xL10.0
1

LE12| #8.0xL1 [ F12] ¢10.0xL12.6 |

Size code (ESR mQ)

120 150 180

4.0

C6 (40)

C6 (40)

6.3

C6 (45) E7(35)

C6 (45) E7 (35)

C6 (45) E7(35)

C6 (45) E7(35)

C6 (22)

coo

C55 (30)

Cé6 (50)

E7 (40) F8 (30)

C6 (50)

E7 (40) F8 (30)

81

C6 (25)

C6 (25)

20

Cé6 (60)

E7(45)

F8 (40) E12 (24) F13(20)

C6 (60)

E7(45)

E7(45)

F8 (40)

F8(40)

o] F8G35) F13@0)

E12 (24)

C6 (25) E7(24)

25

Cé (30) E7(28) E12 (16)

C6 (30) E7 (28) E12(6)

E7 (25)

32

C55 (35)

E7(25)

E7 (100)

F8(80)

E12 (50)

C6 (27

E7 (25) E12(20)

35

C6 (35)

E7(30)

E12 (20) F13(8)

C6 (35)

E7(30)

E12(20) F13(18)

50

C6 (35)

E7 (35)

E12(25) F13(20)

63

E7 (60)

E12(25)

E12(25)

E12(25)

F13(25)

F13(25)

80

100

F8(60)

F13 (30)

E12 (40)

Case size

(unit : mm)

$5.0x18.

9

€55

| $6.3xL5.4

[ co ]

$6.3xL8.9 ]

$8.0x16.9 | $8.0xL11.9 ] 10.0xL7.9 ]

I
[ce

| $6.3x15.9

[ _cio |

$6.3%1.9.9

o6

$8.0x1L8.9 $8.0xL12.9 10.0xL12.9 |




Size-ESR Matrix list / SMD type

SVPE

00 00
C10(8)

%
<]

Ul
i

Ce5(6)

%]
<

0|
>

C6 (20)

E7(20)

F8(19)

9l
<

15)
@

C5 (40)

%)
<
b
0

B6(30.24,19)

B6 (10)

B6 (15,10)

C6(25,15)

c6(16)

E7(20)

E12(9)

E12(10).

F12.(12),

ol

E12(13)

F12(2)

4.0

E7(22)

F8 (20)

f

0
b
0

C6(27,21,15),

E12(9)

E12(12) | E12(12)

T
]

C6 (22)

E7(22)

F8 (20)

C6 (40)

C6 (40)

E7(35)

E12(13)

F8 (25)

&3

C65(15)

C6 (22)

E7 (22)

F8 (20)

<KL € KL

n|n|n|nlnlnl

B6 (30.25)

B6 (21)

c6 (17

E7 (22)

E12(12)

B6.(12)

B6(15)

C6(27,15)
B6

0l v
<| <
Tl U
(| m

Cé6 (22)

F8 (20)

SVQP

C6 (40)

C6 (40)

c6e(17)

F8(25)

E12(15)

F8 (24)

C6(27,22)

E7(22)

E7(19)

F8 (24)

E7(35)

E7(35)

F8 (30)

F8(25)

C65 (24)

F8(29)

C6 (24)

E7 (27

E7(22)

E12(16)

C10(11)

F12 (10)
E10(18)

F10(16)

B6 (27)

E7(22)

F10(16)

F12(12)

20

C6 (25)

E7(25)

E12(14)

F12 (12)

C6 (25)

E7 (25)

E12(14)

F12(12)

E12 (24)

F12(20)

C6 (25)

E7 (25)

E12(14)

F12(12)

25

E7 (24)

E12(6)

F12 (14)

E7 (24)

E12(16)

F12(4)

E7 (24)

E12 (16)

F12 (14)

25

F12(18)

E12 (20)

F12(18)

F12(18)

50

F12(20)

n|u|u|ululn|n|w|v|vlvlnlnln

63

F12.(25)

80

100

1000 1200

1500

F1302)

2700

E12 (13)

4.0

E13(7)_

E7 (35)

F8 (25)

F13(12)

E7(35)

E7(35)

F8 (25)

6.3

C55 (18]

F13(7) [ _

F13(12)

F8 (25)

E12 (15)

F13(12)

F8 (25)

E12(5)

F13(2)

E12(7)

F13(13)

E12(7)

F13(3)

E12(14)

F13(2)

E13(8)

E12(14)

F13(2)

F13(16)

F13(6)

20

E12(14)

F13(2)

E12(14)

F13(02)

25

E12 (16)

F13(14)

F13(4)

F13(04)

B2

35

F1308)

50

63

80

100

HESR(100 kHz ~ 300 kHz / +207C)

XESR(100 kHz / +20°C)
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Surface
mount
type

Radial
lead

type

Catalog EOL models

Series system diagram
Products list
SVPT

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP
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&
mgg;\fta g)?pe SVPT Series y@

Low ESR(15 mQ max.) Large capacitance (560 uF max.)  Guaranteed at 105 °C 20000 h RoHS compliance, Halogen free

@ Specifications

Size code Cé65
Category temperature range -55Cto+105C
Rated voltage range 2.5Vto 16V
Rated capacitance range 100 wF to 560 wF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 20000 h, rated voltage applied
Capacitance change | Within £20 % of the initial value
tan & = 150 % of the initial limit
DC leakage current | Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change | Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity 0.2 -
ing (- .2 max -
marking (-) Lot. No. NN w (unit : mm)
Size +0.5 | T01 \v +0.2 4 0.2 C %0.2 +0.2
Series code* % - = Q-i 0 code ¢D —0.4W H C R P
i t C65 6.3 6.4 | 6.6 | 6.6 | 7.3 061008 2.1
iR, capacitance (iF)
OS-CON R. voltage (V) - 4L &)

Guidelines and Precautions % Depends on the case size.

Mounting specifications
Packing specifications

Line-up
Series system diagram
Products list

Selection
guide

Catalog EOL models
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Surface mount type SVPTSeries

@® Characteristics list

Rated = Rated Case size (mm) Specifications Standard(Reel size: ¢ 380)

SEHEs Voﬁ)ge caaagt:;ce 6D L S(I)Zdee °<“E;E$§ 2)1 (rE?)Rréi.) tan § %3 Part number M P(ag(acg!% Oy
2.5 | 560 6.3 6.4 ce65 3500 16 0.12 300 2R5SVPT560M | 1000

SVPT| 6.3 | 330 6.3 6.4 ce5 3390 15 0.12 415 6SVPT330M 1000
16 | 100 6.3 6.4 ce65 2490 24 0.12 300 16SVPT100M 1000

%1 :Ripple current (100 kHz/ +105 °C))
The surface temperature of aluminum case top must not exceed 105 °C. Arise in temperature due to self-heating by ripple current should be factored in.
%2:ESR (100 kHz to 300 kHz/+20 °C)
%3:tan & (120 Hz/+20 C)
%41 After 2 minutes
#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

@ Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

OS-CON

Guidelines and Precautions
Mounting specifications
Packing specifications

~ |Line-up
Zﬁﬁg"’" Series system diagram
Products list

Catalog EOL models
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o SHAY
mgtlﬂtag)?pe SVF Series A - QJ bb

High voltage (50 V max.)  Large capacitance(1000 uF max.)  Guaranteed at 125 °C 1000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F10 F12
Category temperature range 55 Cto+125C
Rated voltage range |16V to 25V 16 Vto 50V 16V 16 Vto 50V
Rated capacitance range |27 uF to 82 uF|10 uF to 180 uF[18 uF to 270 uF[39 uF to 560 uF| 1000 wF [68 uF to 1000 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change| Within £20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within =220 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity

o 0.2 =)
marking (-) Lot. No. -I-Lnax w (unit : mm)

STl 4D 0.5 LIS} w02 0.2 C 02 R P02

Series code* % - = &i 0 code ot

i B6 50 | 5.9 53] 53| 6.0061008 1.4

R f@iﬂf”ﬁm c6 | 63 | 59| 66| 6.6] 7.3 06008 2.1

OSCON R L aul E7 | 80 | 6.9] 83| 83| 9.0 061008 3.2
Guidelines and Precautions % Depends on the case size. E12 8.0 11.9| 8.3 8.3 9.0 |08t 1.1| 3.2
_ Rading Sedincations F10 | 10.0 [10.0%110.3]170.3|11.0 |081001.1| 4.6
Line-up ., ion F12 | 10.0 | 12.6/10.3[10.3[11.0 081011] 4.6

Seriessystem diagram g

Products list %1:+0.5

Catalog EOL models
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Surface mount type SVF Series

@® Characteristics list

Series Vlf)?ttae;e ca';:cti?;ce Case size (mm) Size — A“owameip;l)eecificfa\tions c s Standard(Reelsiz;::bk3l88)
" wn  #p L code e’ aml’ BN w3 ) Partnumber "IN
82| 5.0 5.9 B6 | 940 | 3000 | 27 0.12 | 262 | 165VF82M 1500
180 6.3 5.9 Cé6 | 1040 | 3300 | 22 0.12 | 576 | 16SVF180M 1000
- 270/ 8.0 6.9 E7 | 1040 | 3300 | 22 0.12 | 864 | 16SVF270M 1000
560| 8.0 11.9 | E12 | 1560 | 4950 14 0.12 | 1792 | 16SVF560M 400
1000| 10.0 10.0 | F10 | 1350 | 4300 16 0.12 | 3200 | 16SVF1000MX | 500
1000 10.0 12.6 | F12 | 1700 | 5400 12 0.12 | 3200 | 16SVF1000M 400
56| 5.0 5.9 B6 | 880 | 2800 | 30 0.12 | 224 | 20SVF56M 1500
120 6.3 5.9 Cé6 | 1070 | 3200 | 25 0.12 | 480 |20SVF120M 1000
20 | 180| 8.0 6.9 E7 | 1010 | 3200 | 25 0.12 | 720 | 20SVF180M 1000
390/ 8.0 11.9 | E12 | 1560 | 4950 14 0.12 | 1560 | 20SVF390M 400
560| 10.0 12.6 | F12 | 1700 | 5400 12 0.12 | 2240 | 20SVF560M 400
27| 5.0 5.9 B6 770 | 2450 | 40 0.12 | 135 | 255VF27M 1500
vF 47| 6.3 5.9 co | 880 | 2800 | 30 0.12 | 235 | 255VF47M 1000
56| 6.3 5.9 880 | 2800 | 30 0.12 | 280 |255VF56M 1000
25 82| 8.0 6.9 - 940 | 3000 | 28 0.12 | 410 | 255VF82M 1000
100| 8.0 6.9 1010 | 3200 | 24 0.12 | 500 | 25SVF100M 1000
180| 8.0 11.9 | E12 | 1470 | 4650 16 0.12 | 900 | 25SVF180M 400
330/ 10.0 12.6 | F12 | 1580 | 5000 14 0.12 | 1650 | 255VF330M 400
22| 6.3 5.9 Cé6 | 820 | 2600 | 35 0.12 | 154 | 355VF22M 1000
15 39| 8.0 6.9 E7 880 | 2800 | 30 0.12 | 273 | 355VF39M 1000
82| 8.0 11.9 | E12 | 1260 | 4000 | 20 0.12 | 574 | 355VF82M 400
120/ 10.0 12.6 | F12 | 1390 | 4400 18 0.12 | 840 |35S5VF120M 400 M
Gwdel!nes and_?rec@utlons
10| 6.3 5.9 cé 790 | 2500 | 40 0.12 | 100 | 50SVF10M 1000 LW
- 18| 8.0 6.9 E7 850 | 2700 | 35 0.12 | 180 | 50SVF18M 1000 ;g}ggﬁvnw
39| 8.0 11.9 | E12 | 1200 | 3800 25 0.12 | 390 | 50SVF39M 400 roducts list
68| 10.0 12.6 | F12 | 1350 | 4300 | 20 0.12 | 680 | 50SVF68M 400

%1 :Ripple current (100 kHz/ +105 °C < Tx = +125 °C) /Allowable ripple current (100 kHz/ Tx = +105 °C)
%2 :ESR (100 kHz to 300 kHz/+20 C)

*3:tan & (120 Hz/+20 C)

*4 1 After 2 minutes

@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Catalog EOL models
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sk e

mgggtag)?pe SVPKSeries ‘L@\Jbv

Y

High voltage (50 V max.)  Guaranteed at 125 °C 1000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 Ccé E7 E12 F12
Category temperature range -55Cto+125C
Rated voltage range 16 Vto 50V
Rated capacitance range |10 uF tp 100 uF[22 wF to 220 wF[33 wF to 330 wF|68 uF to 680 wF|120 uF to 1200 uF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan &) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied

Capacitance change | Within £20 % of the initial value

Endurance tand = 200 % of the initial limit

DC leakage current | Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change | Within £20 % of the initial value

ety lncers (Sl sizi) tané = 150 % of the initial limit

DC leakage current | Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity 0.2 -
i _ .Z Mmax -
marking (-) Lot. No. e W _ (unit : mm)
Size +0.5 | 01 \y x0.2 4 0.2 C 0.2 +0.2
Series code % . > &i o code éD —0a4 W H C R P
, t B6 5.0 59| 53| 53| 6.0(06t08 1.4
R f@if;;agﬂecaguﬁ C6 6.3 | 59| 66| 6.6| 7.3[06008 2.1
OS-CON ' C @ E7 | 80 | 69| 83| 83| 9.0[usn0s| 3.2
Guidelines and Precautions * Depends on the case size. E12 8.0 [11.9| 83| 83| 9.0|08tw011| 3.2
N acking shecifications F12 | 10.0 [12.6 [10.310.3|11.0 [08t011| 4.6

___Linewp|
Seres system digram 16"
Products list

Catalog EOL models
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Surface mount type SVPKSeries

@® Characteristics list

Rated  Rated Case size (mm) Size Standard(Reel size: ¢ 380)
Series Vvoltage capacitance Ripple ~ Allowable ripple ESR %2 . Min. Packagin Q‘w
d % 8 X ging
V) (uF) @D L code c?r;r:%y é#&&e?‘r\al) (mQ max) tan § %3 Part number (pcs)
100 5.0 5.9 B6 940 | 3000 27 0.12 320 | 16SVPKT100M | 1500
220 6.3 5.9 cé 1040 | 3300 22 0.12 704 | 16SVPK220M | 1000
16 | 330 8.0 6.9 E7 1040 | 3300 22 0.12 | 1056 | 16SVPK330M | 1000

680 8.0 11.9 E12 | 1560 | 4950 14 0.12 | 2176 | 16SVPK680OM 400
1200 10.0 12.6 F12 | 1700 | 5400 12 0.12 | 3840 | 16SVPK1200M 400

68 5.0 5.9 B6 880 | 2800 30 0.12 272 | 20SVPK68M 1500
150 6.3 5.9 Cé | 1010 | 3200 25 0.12 600 | 20SVPK150M | 1000
20 | 220 8.0 6.9 E7 1010 | 3200 25 0.12 880 | 20SVPK220M | 1000

470 8.0 11.9 E12 | 1560 | 4950 14 0.12 | 1880 | 20SVPK470M 400
680 10.0 12.6 F12 | 1700 | 5400 12 0.12 | 2720 | 20SVPK680OM 400

33 5.0 5.9 B6 820 | 2600 35 0.12 165 | 255VPK33M 1500
— 82 6.3 5.9 Cé 960 | 3060 25 0.12 410 | 25SVPK82M 1000
25 | 120 8.0 6.9 E7 | 1010 | 3200 24 0.12 600 | 255VPK120M | 1000

270 8.0 11.9 E12 | 1470 | 4650 16 0.12 | 1350 | 25SVPK270M 400
470 10.0 12.6 F12 | 1590 | 5000 14 0.12 | 2350 | 25SVPK470M 400

22 5.0 59 | B6 | 820 | 2600 | 35 | 0.12 | 154 [35SVPK22M | 1500
47 6.3 59 | C6 | 930 | 2950 | 27 | 0.12 | 329 [35SVPK47M | 1000
Py 8.0 6.9 | E7 | 960 | 3060 | 25 | 0.12 | 574 |[35SVPK82M | 1000
180 80 | 11.9 |E12| 1260 | 4000 | 20 | 0.12 | 1260 | 35SVPK180M | 400
330 10.0 | 126 |F12| 1390 | 4400 | 18 | 0.12 | 2310 | 35SVPK330M | 400
10 5.0 59 | B6 | 550 | 1750 | 80 | 0.12 | 100 |50SVPK10OM | 1500
22 6.3 59 | C6 | 820 | 2600 | 35 | 0.12 | 220 [50SVPK22M | 1000 M
Gwdel!nes and_l?recgutlons
50 | 33 8.0 6.9 E7 | 850 | 2700 | 35 | 0.12 | 330 | 50SVPK33M | 1000 Paciing Specications
68 80 | 11.9 |ET2| 1200 | 3800 | 25 | 0.12 | 680 | 50SVPK68M 400 ;g}ggﬁvn%
120 | 10.0 12.6 | F12| 1350 | 4300 | 20 | 0.12 | 1200 | 50SVPK120M | 400 Products list

%1 :Ripple current (100 kHz/ +105 °C < Tx = +125 °C) /Allowable ripple current (100 kHz/ Tx = +105 °C)
%2 :ESR (100 kHz to 300 kHz/+20 C)

%3:tan & (120 Hz/+20 C)

%41 After 2 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Catalog EOL models
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Surface @ © & )
mount type SXVSeries (AL

Super high voltage(100 V max.)  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code E7 F8 E12 F12
Category temperature range 55 Cto+125C
Rated voltage range 63Vto 100V
Rated capacitance range | 6.8 uFto 18 uF | 15 uFto 39 uF | 15 uFto 56 uF | 18 uF to 100 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan &) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change| Within£20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within£20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity 02 -
ing (- .2 max - o
marking (-) Lot No. »I-l—a W (unit : mm)
....... @D *05 | *0) W02 | £0.2C+02 R p 02
Series code®  Q T = ai 0 . . . . .0 |06t008 3.
_____ R. capacitance (4F) F8 10.0 7.9110.3]10.3|11.0 |06t008] 4.6
R. voltage (V) e E12 8.0 [11.9] 83| 83| 9.0 08111 3.2
5 Depends on the case size. L "R F12 | 10.0 |12.6 10.3[10.3]11.0 [08t01.1] 4.6

OS-CON @ Characteristics list

Guidelines and Precautions

Wiguniing speciiications o vE?tt:de caRaa;?g]ce Case size (mm) Size — riSEecific.ations . Standard(Reel sizgi [0) 389)
Wéﬁﬁ?m = (V)g p(m=) éD L code ct,lr:]r;e)rﬁ;cn Z<)1 (fﬁf&e?tmplp) (rﬁ?)Rmﬁi.) tan 6 %3 L(CMX)A' Part number i an,c)kacg\sngmy

Products list 18 8.0 6.9 E7 340 1100 60 0.12 56 | 63SXV18M 1000

33 8.0 11.9 E12 930 2950 25 0.12 | 104 |63SXV33M 400

39 8.0 11.9 E12 930 2950 25 0.12 | 122 | 63SXV39M 400

63 10.0 7.9 F8 690 2190 50 0.12 | 122 | 63SXV39MX 500

56 8.0 11.9 E12 930 2950 25 0.12 | 176 | 63SXV56M 400

68 10.0 12.6 F12 1030 3280 25 0.12 | 214 | 63SXV68M 400

100 10.0 12.6 F12 1030 3280 25 0.12 | 315 | 63SXV100M 400

12 8.0 6.9 E7 340 1100 60 0.12 48 | 80SXV12M 1000

57 8.0 11.9 E12 780 2490 35 0.12 | 108 | 80SXV27M 400

sxv| 80 10.0 7.9 F8 660 2080 55 0.12 | 108 | 80SXV27MX 500

33 8.0 11.9 E12 780 2490 35 0.12 | 132 |80SXV33M 400

47 10.0 12.6 F12 980 3100 28 0.12 | 188 |80SXV4TM 400

56 10.0 12.6 F12 980 3100 28 0.12 | 224 | 80SXV56M 400

SEPF fe:géal 6.8 8.0 6.9 E7 340 1100 60 0.12 34 | T00SXV6R8M | 1000

15 10.0 7.9 F8 630 2000 60 0.12 75 | TOOSXV15MX 500

8.0 11.9 E12 730 2350 40 0.12 75 | TO0SXV15M 400

Catalog FOL modes 100 18 10.0 12.6 F12 940 3000 30 0.12 90 | 100SXV18M 400

8.0 11.9 E12 730 2350 40 0.12 90 | T00SXV18MX 400

22 10.0 12.6 F12 940 3000 30 0.12 | 110 | 100SXV22M 400

27 10.0 12.6 F12 940 3000 30 0.12 | 135 | 100SXV27M 400

%1 :Ripple current (100 kHz/ +105 °C < Tx = 125 °C), Allowable ripple current (100 kHz / Tx = 105 °C) %2:ESR (100 kHz to 300 kHz/+20 °C)
X3:tan § (120 Hz/+20 'C) X4 :After 2 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

@ Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz=f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface & <« @ .
mount type SVPG Series A

Low profile(Height 4.5 mm max.) Low ESR (6.5 mQ max.) RoHS compliance, Halogen free

@® Specifications

Items Specifications
Size code B45 Cc8 C10 C10L
Category temperature range -55Cto+105C
Rated voltage range 16 Vto 25V 16V

Rated capacitance range | 15 wF to 47 uF 270 uk | 330 wF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list
Dissipation factor(tans) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied
Capacitance change| Within£20 % of the initial value
tand = 150 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within=20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity

marking () 0.2 max W =) (unit : mm)
Lot. No. 4 AW 4D 05 | *01 \yx02 yt02C 02 R P02
= . code b 04 W b .2 C b b
) Series code® Q) | ¥—d|, [B45] 50 [44[53]53][6.0061008 1.4
‘ ' c8 6.3 7.9 | 6.6 | 6.6 | 7.3 061008 2.1
R conactance guF) C10| 63 [99] 6.6 6.6 | 7.3 061008 2.1
- vorege 3 R Cl0L| 6.3 [10.4] 6.6 | 6.6 | 7.3 [15t01.8 2.1
% Depends on the case size. os_coN
Guidelines and Precautions
Phekimg Soteiications
® Characteristics list e ineup_
guide | Series system diagram
. Rated Rated  Case size (mm) Size Specifications Standard(Reel size: ¢ 380) Products list
eries voltage capacitance Rated ripple ESR %2 . LC x4 Min. Packaging Q‘ty
d X . N
V) (wP) 6D L code C(l#;ﬁnntq?; (mQ max.) tan & %3 (WA) Part number (pcs)
47 5.0 4.4 B45 3200 25 0.12 150 | 16SVPG4T7M 2500
16 | 270 6.3 7.9 C8 5080 10 0.12 864 | T6SVPG2T70MX 900
SVPG 6.3 9.9 Cc10 5800 8 0.12 864 | 16SVPG270M 500
330 6.3 10.4 |Cl10L 7500 6.5 0.12 1056 | 16SVPG330M 700
20 33 5.0 4.4 845 3000 27 0.12 132 | 20SVPG33M 2500
25 15 5.0 4.4 2800 30 0.12 75 | 25SVPG15M 2500

%1 :Rated ripple current (100 kHz/ +105 C))

%2 :ESR (100 kHz to 300 kHz/+20 C)

*3:tand (120 Hz/+20 C)

X4 After 2 minutes

®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

@ Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz

Catalog EOL models

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgllﬂtag)?pe SVPF Series QA‘LQ)‘:}\J

High voltage (50 V max.)  Large capacitance (1000 uF max.) Guaranteed at 105 °C 5000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé E7 ET0 E12 F10 F12
Category temperature range -55Cto+105C
Rated voltage range |16 Vto 25V 16 Vto 50V 16V 16Vto50V 16V 16Vto50V
Rated capacitance range |27 wF to 82 wF |10 uF to 180 uF |18 WFt0270 uF| 560 wF |39 uFto560 uF| 1000 wF |68 uF to 1000 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 C, 5000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

Endurance tand = 150 % of the initial limit

DC leakage current | Within the initial limit

+60 C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change | Within=20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current | Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity 0.2 max ) (unit : mm)
marking (=) Lot. No. .%a W SVl oD 0.5 | *01 =021y 0.2 c 202 R P %02
code -0.4
--------- Series code* % - = &i 0 B6 5.0 5.9| 5.3 5.3 6.0 061008 1.4
i cé 6.3 59| 6.6| 6.6| 7.3 (061008 2.1
i R ;apach“taﬂc(evg“” E7 8.0 | 6.9 83| 83| 9.0061w08 3.2
OS-CON e 3 L& Er0 [ 80 [0.0x] 83| 8.3] 9.0 18011 3.2
GuidelinegandPrggautions % Depends on the case size. E12 8.0 11.9| 8.3 8.3 9.0 [08t0 11| 3.2
% F10 | 10.0 [10.0%110.3[10.3(11.0 [08101.1| 4.6
ine-up |
Sais sytem dagram (35 F12 | 10.0 | 12.6/10.3[10.3/11.0 081011 4.6
Products list %1:+0.5

Catalog EOL models
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Surface mount type SVPF Series

@ Characteristics list

Rated Rated  Case size (mm) Size Specifications Standard(Reel size: ¢ 380)

Series voltage capacitance Rated ripple ESR %2 LC x4 Min, Packaging Q‘ty

V) (uP) ¢D L code ctgggr;%f)’l e tan & %3 (WA) Part number (pcs)
82| 5.0 5.9 B6 3000 27 0.12 262 | 16SVPF82M 1500
180| 6.3 5.9 cé 3300 22 0.12 576 | 16SVPF180M 1000
270 8.0 6.9 E7 3300 22 0.12 864 | 165VPF270M 1000
16| ceol 80 10.0 | E10 3900 18 0.12 1792 | 16SVPF560MX 500
8.0 11.9 | E12 4950 14 0.12 1792 | 16SVPF560M 400
10.0 10.0 | F10 4300 16 0.12 3200 |16SVPF1000MX| 500
1000 10.0 126 | F12 5400 12 0.12 3200 | 16SVPF1000M 400
56| 5.0 5.9 B6 2800 30 0.12 224 | 20SVPF56MX 1500
120 6.3 5.9 ce 3200 25 0.12 480 | 20SVPF120M 1000
20 | 180| 8.0 6.9 E7 3200 25 0.12 720 | 20SVPF180M 1000
390| 8.0 11.9 | E12 4950 14 0.12 | 1560 |20SVPF390M 400
560| 10.0 12.6 | F12 5400 12 0.12 | 2240 |20SVPF560M 400
27| 5.0 5.9 B6 2450 40 0.12 135 | 255VPF27MX 1500
SVPF 47! 6.3 5.9 2800 30 0.12 235 | 25SVPF47M 1000
56| 6.3 5.9 ce 2800 30 0.12 280 | 25SVPF56M 1000
25 | 82| 80 6.9 3000 28 0.12 470 | 255VPF82M 1000
100| 8.0 6.9 E7 3200 24 0.12 500 | 25SVPF100M 1000
180| 8.0 11.9 | E12 4650 16 0.12 900 | 25SVPF180M 400
330| 10.0 12.6 | F12 5000 14 0.12 | 1650 |25SVPF330M 400
22| 6.3 5.9 cé 2600 35 0.12 154 | 355VPF22M 1000
- 39| 8.0 6.9 E7 2800 30 0.12 273 | 355VPF39M 1000 OS-CON
82| 80 11.9 | E12 4000 20 0.12 574 | 35SVPF82M 400 el o Pracaion—
120| 10.0 12.6 | F12 4400 18 0.12 840 | 35S5VPF120M 400 LW
10| 6.3 5.9 cé 2500 40 0.12 100 | 50SVPF10M 1000 SHCHn eriessystem dlagram
18| 8.0 6.9 E7 2700 35 0.12 180 |50SVPF18M 1000 Products list
% T35 80 11.9 | E12 3800 25 0.12 390 | 50SVPF39M 400
68| 10.0 12.6 | F12 4300 20 0.12 680 | 50SVPF68M 400

%1 :Rated ripple current(100 kHz/ +105 °C )

%2:ESR (100 kHz to 300 kHz/+20 C)

%3:tand (120 Hz/+20 C)

%4 After 2 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgg;\fta g)?pe SVPA Series 83@8

Low ESR (18 mQ max.) High ripple (4240 mA rms max.) RoHS compliance, Halogen free

@ Specifications
Items Specifications
Size code B6 Cé6 E7 F8
Category temperature range -55Cto+105C
Rated voltage range 2.5Vto20V 25Vto 16V
10 uFt0 82 uF | 22 uFto 180 uF | 47 uF to 330 uF | 180 uF to 820 uF
+20 %(120 Hz/+20 C)
Please see the attached characteristics list
Please see the attached characteristics list
+105 °C, 2000 h, rated voltage applied
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
Dl e Sieet SEite) tans =150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

Rated capacitance range
Capacitance tolerance
Leakage current
Dissipation factor(tans)

Endurance

® Marking and dimensions

Polarity 0.2 o
i - .2 MaX -
marking (—) Lot. No. 1 W (unit : mm)
------- STLM 5D 0.5 | *01 =021y %02 c 202 R P 202
""""" Series code % - ~ o tete -~
; t B6 5.0 | 5.9 | 53| 53| 6.0(06t08 1.4
bzl /R C;Daclﬁam(ev guF) C6 | 63 |59 66| 6.6| 7.3 06008 2.1
OSCON - voltage T A E7 | 80 |69 ] 83| 83| 9.0u6n08] 3.2
Guidelines and Precautions % Depends on the case size. F8 10.0 7.9 110.3[10.3|11.0 |0.61008] 4.6
N ing Shecifications
Line-up|
Series system diagram gﬁﬁgm"

Products list

Catalog EOL models
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Surface mount type SV PA Series

@ Characteristics list

Rated Rated ~ Case size (mm) Specifications Standard(Reel size: ¢ 380)

. . Size ;
Series voltage capacitance Ripple " A
ESR %2 tan & %3 L(Ci¢,>p<\)4 PR AUGbEr Min. Packaging Qty

() (uF) éD L code current %1

(mArms)  (mQ max.) (pcs)

82 5.0 5.9 B6 1970 30 0.12 300 |2R5SVPA82MAA| 1500

55 180 6.3 5.9 cé 2690 20 0.12 300 |2R5SVPAT80MAA| 1000

330 8.0 6.9 E7 3370 20 0.12 500 |2R5SVPA330MAA| 1000

820| 10.0 7.9 F8 4240 19 0.12 500 |2R5SVPA820M 500

68 5.0 5.9 B6 1970 30 0.12 300 |4SVPAG6BMAA 1500

4 150 6.3 5.9 cé 2570 22 0.12 300 |4SVPAT50MAA| 1000

270 8.0 6.9 E7 3220 22 0.12 500 |4SVPA270MAA| 1000

680| 10.0 7.9 F8 4130 20 0.12 544 |4SVPA680OM 500

47 5.0 5.9 B6 1970 30 0.12 300 6SVPA4TMAA 1500

6.3 120 6.3 5.9 cé 2570 22 0.12 300 6SVPAT20MAA | 1000

SVPA 220 8.0 6.9 E7 3220 22 0.12 500 |6SVPA220MAA| 1000

470 10.0 7.9 F8 4130 20 0.12 592 6SVPA470M 500

68 6.3 5.9 Cé6 2200 30 0.12 300 TOSVPA6BMAA| 1000

10 150 8.0 6.9 E7 2760 30 0.12 500 T0SVPAT50MAA| 1000

330| 10.0 7.9 F8 3770 24 0.12 660 TOSVPA330M 500

39 6.3 5.9 o 2040 35 0.12 300 T16SVPA3OMAA| 1000

16 6.3 5.9 2460 24 0.12 300 16SVPA39MAAY| 1000

82 8.0 6.9 E7 2760 30 0.12 262 16SVPAB2MAA| 1000

180 10.0 7.9 F8 3430 29 0.12 576 T6SVPAT80M 500

10 5.0 5.9 B6 1700 40 0.12 80 |[20SVPATOM 1500

20 22 6.3 5.9 cé 2040 35 0.12 88 |20SVPA22M 1000
47| 8.0 6.9 | E7 2630 33 0.12 188 |20SVPA47M | 1000 %
51 :Ripple current (100 kHz/ +105 °C ) Padiing Sotiisions”
%23ESR (100 Hz/+20 ©) SMO,,%
%3:tan & (120 Hz/+20 C) guide | S€ries system diagram

X4 : After 2 minutes Products list

@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz="f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface

mount type

OSCON

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up
Series system diagram
Products list

Selection
guide

Radial
lead
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@ Specifications

SVPC Series

Low ESR (9 mQ max.)

Large capacitance (2700 uF max.)

RoHS compliance, Halogen free

) 59)

AR

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range -55Cto+105C
Rated voltage range 25Vto 16V 2.5V
Rated capacitance range | 39 wF to 180 uF | 68 wF 0560 uF | 120 uF to 680 uF | 270 uF 10 1500 uF | 2700 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan &) Please see the attached characteristics list
+105 °C, 2000 h, rated voltage applied
Endurance Capacitance change | Withinx20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit
+60 C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change | Within=20 % of the initial value
Dl e Sieet SEite) tans =150 % times of the initial limit
DC leakage current | Within the initial limit (after voltage processing)
® Marking and dimensions
mapiliar\rgljt{—) Lot No 0.2 max =) " o (unit : mm)
------- Soek D 05 L 0.4 W*02H #0.2 C #0.2 R P 0.2
Series code* Q - = =i B6 5.0 59| 5.3 | 53| 6.0 [06t08] 1.4
' Cé6 6.3 59 | 6.6 | 6.6 | 7.3 |06t008] 2.1
""" R ;a@fflt‘;ag?fvg“” — E7 | 80 | 6.9 83| 83| 9.0 |060008] 3.2
L R E12 8.0 (11.9| 83| 83| 9.0 |08w011| 3.2
% Depends on the case size. F12 | 10.0 |12.6 |10.3 [10.3 |11.0 |08t01.1] 4.6




Surface mount type SVPC Series

@ Characteristics list

o Rated | fated Case size (mm) . - Spegisf;cations — Standard(Reel siz;:P¢k388)
V) (wF) ¢D L code C?rq/?\rlfn ->§)1 100120 300420 T tan § %2 (MA) Part number "™ (a:)(a:g!% y
5.0 5.9 1970 30 26 | 0.12| 300 |2r5SvPCI8OM| 1500
180 5.0 59 | B6 | 2200 24 20 | 0.12| 300 |2r5SVPCI8OMY| 1500
5.0 5.9 2800 19 16 | 0.12 | 300 |2R5SVPC180MV| 1500
6.3 5.9 2410 25 22 | 0.12| 300 |2rR5SVPC390M| 1000
3903 59 | C6 | 3160 15 13 | 0.12| 300 |2R5SVPC390MV| 1000
2> 50| 63 5.9 3500 16 14 | 0.12| 300 |2R5SVPC560M| 1000
680| 8.0 6.9 | E7 | 3370 20 17 | 0.12 | 500 |2R5SVPC680M| 1000
820 8.0 11.9 5380 9 8 | 0.15| 500 |2rR5SVPC820M| 400
1500 8.0 119 | 5% 150 10 9 | 0.5 750 |2r5SVPCTS00M| 400
2700| 10.0 126 | F12| 5070 12 10 | 0.15 [ 1350 |2R5SVPC2700M| 400
5.0 5.9 1970 30 26 | 0.12| 300 |4svecisom | 1500
150 5.0 59 | B6 | 2240 23 20 | 0.12| 300 |4svPcisomY | 1500
5.0 5.9 2730 20 17 | 0.12 | 300 |4SVPC150MV | 1500
6.3 5.9 2320 27 23 | o0.12| 300 |4svPc330M | 1000
Lo | 33063 59 | C6 | 2630 21 18 | 0.12| 300 |4SVPC330MY | 1000
6.3 5.9 3160 15 13 | 0.12| 300 |4SvPC330MV | 1000
8.0 6.9 | E7 | 3220 22 19 | 0.12] 500 |4SVPC560M | 1000
%6055 11.9 5380 9 8 | 0.15| 500 |4SvPC560MX | 400
1200 8.0 11.9 | E12| 4700 12 10 | 0.15| 960 |4SVPC1200M | 400
1500 8.0 11.9 4700 12 10 | 0.15[1200 |4SVPC1500M | 400
5.0 5.9 1970 30 26 | 0.12| 300 |esvecioom | 1500
SVPC 100
5.0 59 | B6 | 2150 25 21 | 0.2 300 |esvpcioomy | 1500
120 5.0 5.9 2660 21 18 | 0.12| 300 |6SVPC120MV | 1500 %
6.3 5.9 2320 27 23 | 0.12| 300 |6svPc22oM | 1000 Mounting speciications
6.3 | 22073 59 | c6 | 3160 15 13 [ 0.12| 300 |6SVPC220MV | 1000 mm%
330 6.3 5.9 3390 17 15 | 0.12] 415 |6SVvPC330M | 1000 Products list
390/ 8.0 6.9 | E7 | 3220 22 19 | 0.12] 491 |6SvPC390M | 1000
820 8.0 11.9 |E12| 4700 12 10 | 0.15 1033 |6SvPC820M 400
5.0 5.9 1970 30 26 | 0.12| 300 |10svPcesm | 1500
S e 59 | ° [ 2510 23 20 | o0.12| 300 |[10svPcesmv | 1500
6.3 5.9 2320 27 23 | 0.12| 300 |10svPcizom | 1000
10| 12053 59 | “° [ 2600 22 19 | 0.12| 300 [10svPCT120MV| 1000
270| 8.0 69 | | 3220 22 19 | 0.12] 500 [10SVPC270M | 1000
330 8.0 6.9 3460 19 17 | 0.12| 660 |10SVPC330M | 1000
5.0 5.9 1820 35 30 |0.12| 300[165vPC39M | 1500
¥ 50 59 | 2° [ 2380 27 23 | o0.12| 300 [16svPc39my | 1500
6.3 5.9 2200 30 26 | 0.12| 300 |165vPC68M | 1000
i e 59 | C6 | 2440 25 22 | o012 300 [16svPcesmy | 1000
100 6.3 5.9 2490 24 23 | 0.12| 300 |16svPcioom | 1000
120] 8.0 6.9 2900 27 23 | o012 500 [16svPcizom | 1000
150[ 8.0 60 | = [ 3220 22 21 |0.12| 500 [165VPC150M | 1000 CotalogFOLmodels
270| 8.0 11.9 | E12| 4070 16 14 | 0.15| 864 |16SVPC270M | 400

%1 :Rated ripple current (100 kHz/ +105°C) %2:tand (120 Hz/+20 C) %3:After 2 minutes
#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple currentt
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz="f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface

mount type SVPB SEES a e

Low profile (Height 5 mm max.) RoHS compliance, Halogen free

OSCON

Guidelines and Precautions

Mounting specifications
Packing specifications

Series system diagram |yge
Products list

Line-up
Selection

Catalog EOL models

97

@ Specifications

Items Specifications
Size code C5 C55
Category temperature range -55Cto+105C
Rated voltage range 2.5V1to20V 20V
Rated capacitance range 15 wF to 120 wF 22 wk
Capacitance tolerance +20(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 1000 h, rated voltage applied

Capacitance change| Within £20 % of the initial value (£30 % for C5 size)

SELIEE tand = 150 % of the initial limit

DC leakage current| Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within £20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity

Ty 0.2 max =)
marking (=) Lot. No -H- W (unit : mm)
o H Size +0. +0.1 +0. +0. +0. +0.
"\ Series code 2 T = ol o el $D 05 L1y, W*0.2H 0.2 C £0.2 R P *02
' C5 6.3 49 | 6.6 | 6.6 | 7.3 |061008] 2.1

R. capacitance (uF) C55| 6.3 |54 66| 66| 7.3 |060008] 2.1
R. voltage (V)

% Depends on the case size.

® Characteristics list

Rated Rated  Case size (mm) si Specifications Standard(Reel size: ¢ 380)
Series voltage apaciarce i LC x4 Min Peckegng 0y

Rippl
) (WF) éD L code curtl'ear?‘ceﬁﬂ ESR %2

et X (mQ max) tan § %3 (wA) Part number (pcs)

2.5 | 120 6.3 4.9 1670 40 0.12 120 2R5SVPB120M| 1300

4 | 100 6.3 4.9 1670 40 0.12 160 | 4SVPB100OM 1300

6.3 82 6.3 4.9 1670 40 0.12 207 6SVPB82M 1300

SVPB| 10 56 6.3 4.9 > 1670 40 0.12 224 10SVPB56M 1300
16 33 6.3 4.9 1670 40 0.12 211 16SVPB33M 1300

20 15 6.3 4.9 2000 45 0.12 120 20SVPB15M 1300

22 6.3 5.4 C55 2000 35 0.12 88 20SVPB22M 1000

%1 :Ripple current (100 kHz/+105 C)

%2 :ESR (100 kHz to 300 kHz/+20 °C)

%3:tan & (120 Hz/+20 C)

X4 After 2 minutes

®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.



(S8
mcs)ltjgi:ai?)?pe SVPD Series @b@&b

Guaranteed at 125 'C 2000 h Guaranteed at 85 'C 85 % RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code cé E7 F8 E12 F12
Category temperature range 55 Cto+125C
Rated voltage range 10Vto25V 16 Vto35V 25V1to 35V
Rated capacitance range | 10 wF to 56 uF | 8.2 uF to 82 uF| 18 uF to 39 wF | 22 wF to 47 wF | 47 wF to 82 uk
Capacitance tolerance +20(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tand) Please see the attached characteristics list

+125 °C, 2000 h, rated voltage applied
Capacitance change | Within£20 % of the initial value
tané = 200 % of the initial limit
DC leakage current | Within the initial limit
+85 C, 85 % to 90 %, 1000 h, rated voltage applied
Capacitance change | Within=20 % of the initial value
tané = 200 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

m;’r?:;r;t(y_) 0.2 max (unit : mm)
Lot. No. = STl 6D 0.5 L *01 w0202 C 02 R P *02
iy code =0¢;
T -Series code % - 2 ol o] C6 6.3 59| 6.6| 6.6| 7.3 06008 2.1
. . ' E7 8.0 6.9| 83| 83| 9.0 (06t008] 3.2
----- R. capacitance (wF)
R. voltage (V) 1 F8 | 10.0 | 7.9]10.3[10.3[11.0 [061008] 4.6
 Denends o ih , L R E12 | 80 |11.9| 83| 83| 9.0[08%1]] 3.2 OS-CON
X Depends on the case size. F12 | 10.0 [12.6[10.3]10.3]11.0 |0s0011] 4.6 Guidelines and Precautions
Mounting spe_'ciicfiacﬂa;inosns
~ |Line-up
éﬁ}ﬁ?mn Series system diagram
Products list

@ Characteristics list

Sores Vi?ttaeéje car;:ctﬁgme Case size (mm) Size  puted riope Auowaﬁe;::ipepiificati.ons — Standard(Reel sizﬁ:Ptbk?ng)
® "o 9D L code GuenkV amenl’ o8 ks (o) Partnumber 'EEND
10 |56 6.3 59 | C6 | 538 | 1700 | 45 | 0.12| 112 |10SVPD56M | 1000
16 |82 8.0 69 | E7| 670 | 2120 | 40 | 0.12] 262 |165vPD82M | 1000
10 6.3 59 | C6 | 474 | 1500 | 65 | 0.10| 50 |255vPD1OM | 1000
22 8.0 69 | E7 | 580 | 1835 | 48 | 0.10| 110 |255vPD22M | 1000
25 |39 | 100 79 | F8 | 664 | 2100 | 45 | 0.10]| 195 |255vPD39M 500
SVPD 47 8.0 119 |E12| 943 | 2080 | 30 | 0.12] 235 |255vPD47M | 400
82 | 10.0 126 | F12| 1202 | 3800 | 28 | 0.12| 410 |255vPD82M | 400
82| 80 69 | E7 | 400 | 1300 | 70 | 0.10| 57 |[355vPD8R2M| 1000
18 | 100 79 | F8 | 550 | 1800 | 60 | 0.10| 126 |355vPD18M 500
3 5 8.0 1.9 |E12| 700 | 2300 | 50 | 0.12] 154 |355vPD22M 400 Cmlog POl moder
47 | 100 | 126 |F12] 1150 | 3650 | 30 | 0.12| 329 |355vPD47™M | 400

%1 :Rated ripple current (100 kHz/105 C < Tx = 125 C) / Allowable ripple current (100 kHz/ Tx = 105 C) %2:ESR (100 kHz~300 kHz/+20 C)
*3:tand (120 Hz/+20 C) X4 :After 2 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

@ Frequency correction factor for ripple currentt

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgg;\fta g)?pe SVPS Series ﬂ{;@g@

Guaranteed at 105 'C 5000 h RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code A5 B6 cé E7 F8
Category temperature range -55Cto+105C

Rated voltage range 4Vto 10V 4Vtol16V 4Vto20V 4Vto25V 4Vto16V

Rated capacitance range |10 wF to 33 uF |22 wF to 68 wF|22 wFto 150 wF| 10 wF to 270 wF | 100 wF to 680 wF

Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied (25V = 20 V applied)

Capacitance change| Within =20 % of the initial value

EnGLIENEE tand = 150 % of the initial limit

DC leakage current| Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within £20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

mgg(l%gtg_) . 0'2_|_Lnax W (=) o~ — (unit : mm)
''''''' ek »D 05 L 0.4 W*02H 02 C #0.2 R P 0.2
Series code* O - = &i o A5 40 | 54 | 43| 4.3] 5.0(06t008 1.0
o] v ' B6 50 | 59| 53| 53| 6.006108 1.4
OSCON ey 1 [[C6 | 63 59 [ 66| 6.6] 7.30su0s] 2]
" Guidelines and Precautions L ey E7 8.0 | 6.9 | 83| 83| 9.006w08] 3.2
g hechcanon: * Depends on the case size. F8 | 10.0 | 7.9 [10.3[10.3]11.0[06w08] 4.6

___Linewp|
Seres sysem digram 16"
Products list

Catalog EOL models
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Surface mount type SVPS Series

@ Characteristics list

Rated Rated  Case size (mm) Specifications Standard(Reel size: ¢ 380)
Series voltage capacitance

Sze  _Rile  Epyg LC 4

) (P ®D L code current %1 Min Packaging Qy

et Al (mQ max) tan § %3 ) Part number (pcs)
33| 4.0 5.4 A5 740 200 0.15 66 | 4SVPS33M 2000
68| 5.0 5.9 B6 1970 30 0.12 300 |4SVPS68M 1500
4 | 150 6.3 5.9 Cé 2570 22 0.12 300 |4SVPS150M 1000
270| 8.0 6.9 E7 3220 22 0.12 500 |4SVPS270M 1000
680| 10.0 7.9 F8 4130 20 0.12 544 | 4SVPS680M 500
22| 4.0 5.4 A5 740 200 0.12 69.3 | 6SVPS22M 2000
47| 5.0 5.9 B6 1970 30 0.12 300 |6SVPS4ATM 1500
6.3 | 120 6.3 5.9 Cé 2570 22 0.12 300 |6SVPS120M 1000
220 8.0 6.9 E7 3220 22 0.12 500 |6SVPS220M 1000
470| 10.0 7.9 F8 4130 20 0.12 592 | 6SVPS470M 500
10| 4.0 5.4 A 700 220 0.10 50 | 10SVPST0M 2000
15| 4.0 5.4 740 200 0.10 75 | 10SVPS15M 2000
SVPS 33| 5.0 5.9 B6 1100 70 0.12 165 | 10SVPS33M 1500
10 68| 6.3 5.9 Cé 2200 30 0.12 300 | 10SVPS68M 1000
150 8.0 6.9 E7 2760 30 0.12 500 | 10SVPST50MX | 1000
10.0 7.9 - 3020 30 0.12 300 | 10SVPS150M 500
330| 10.0 7.9 3770 24 0.12 660 | T0SVPS330M 500
22| 5.0 5.9 B6 1060 90 0.10 176 | 16SVPS22M 1500
39| 6.3 5.9 Cé 2460 24 0.12 300 | 16SVPS39M 1000
16 82| 8.0 6.9 E7 2760 30 0.12 262 | 16SVPS82M 1000
100| 10.0 7.9 - 2670 35 0.12 320 | 16SVPS100M 500 OS-CON
180| 10.0 7.9 3430 29 0.12 576 | 16SVPS180M 500 el o Pracaion—
20 22 6.3 5.9 cé 1450 60 0.10 88 | 20SVPS22M 1000 |.gmpeT
47| 8.0 6.9 - 1890 45 0.12 188 | 20SVPS47TM 1000 S Seres sytem dogram
25 10| 8.0 6.9 1500 60 0.10 125 |25SVPS10M 1000 Products list

%1 :Ripple current (100 kHz/ +105 °C )
‘The surface temperature of aluminum case top must not exceed 105 °C. A rise in temperature due to self-heating by ripple current should be factored in.

%2:ESR (100 kHz to 300 kHz/+20 °C)

#3:tan & (120 Hz/+20 C)

X4 After 2 minutes

#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgﬁ:\ftaf)?pe SVPE Series {J@:b

Super low ESR(8 mQ max.) Large capacitance (1200 uF max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé C10 F12
Category temperature range -55Cto+105C
Rated voltage range 25Vto 6.3V 25Vto 10V 2Vto 16V 16V
Rated capacitance range | 150 wF to 390 uF | 220 wF to 390 wF (180 wF to 1200 wF 470 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied
Capacitance change| Withinz20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit
+60 C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change | Within=20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity 0.2 =
king (-) .2 max - .
marking Lot. No. 1 W . (unit : mm)
_______ gézdee @D 0.5 LI0) w0202 202 R P02
i % 0 \ 4
series code g | X" M|o[B6 | 50 | 59| 53| 53| 6.0|06u08| 1.4
R. capacitance (uF) % Cé 6.3 5.9| 6.6 | 6.6 | 7.3 06008 2.1
R. voltage (V) - L@ Cl0| 6.3 | 99| 6.6| 6.6| 7.3|06008 2.1
OS-CON % Depends on the case size. F12 | 10.0 |12.6]10.3[10.3|11.0 |080011| 4.6

Guidelines and Precautions

Mounting specifications
Packing specifications

___Linewp|
Seres sysem digram 16"
Products list

@ Characteristics list

o mt:gde ca;;:;?;m Case size (mm) Size pog — Spe(éig"lcations — Standard(Reel Sizp?:P¢k3'881)
W wh  ¢D L code cyment KT wouuaec moguase 05K T Part number o ™

2 |1200| 6.3 9.9 |C10| 5230 8 8 |0.12| 500|2SVPE1200M 500

270| 5.0 5.9 3860 10 9 |0.12| 500|2R5SVPE270M | 1500

450l 50 59 | b | 3150 15 13 [ 0.12 | 500|2R5SVPE330M | 1500

2.5 5.0 5.9 3860 10 9 |0.12| 500|2R5SVPE330MY| 1500

200l 50 5.9 3860 10 9 |0.12| 700|2R5SVPE390MX| 1500

6.3 59 | C6 | 3900 10 9 |0.12| 500|2R5SVPE390M | 1000

SVPE 150 5.0 5.9 3520 12 10 | 0.12 | 500 |6SVPE150M 1500

o5 | 180 50 59 | B6 | 3150 15 13 | 0.12 | 500 |6SVPE180M 1500

220l 50 5.9 3150 15 13 | 0.12 | 500 |6SVPE220MW | 1500

6.3 59 | ., | 3900 10 9 [0.12| 500|6SVPE220M 1000

_ Catalog EOL models 10 | 220 6.3 5.9 2700 20 18 | 0.12 | 500|10SVPE220M | 1000

1o | 180 63 9.9 | C10| 4460 11 10 | 0.12| 576|16SVPE180M 500

470! 10.0 126 | F12 | 6100 10 9 |0.12 | 1504 |16SVPE4ATOM | 400

%1 :Rated ripple current (100 kHz/ +105°C ) %2:tand (120 Hz/+20 C) %3:After 2 minutes
@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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mgﬂ:\ftag)?pe SVQ PSeries ea

Guaranteed at 125 'C 1000 h RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code Ccé E7
Category temperature range -55Cto+125C
Rated voltage range 4Vto 20V 6.3Vto20V
Rated capacitance range 22 wFto 150 ukF 47 uF to 220 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tand) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change| Within £20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity 0.2 “)
marking (-) -£ max -
Lot. No. -H- W (unit : mm)
Size +0.1 + + + e
Series code % - U &i o |code ¢D 05 L 75, W =024 £0.2 C £0.2 R P *0.2
R, capacitance () ' Cé 6.3 59 | 6.6 | 6.6 | 7.3 [061008] 2.1
R voltage (V) = E7 80 | 6.9]83]83] 90 [o6w0s| 3.2
L “RT
% Depends on the case size. OS'CON

Guidelines and Precautions
Mounting specifications
Packing specifications
Line-up

| eres system diagram
Products list

Selection|
guide

@ Characteristics list

NEES VF;?ttaegde ca';aagiiea(jr\ce — Size Ripple Atlowalfeﬁ)i;giﬁcati?ns LC X4 stancerdfRee SiZN? :P¢k3'88)
) (wF) ¢D L code °?,Lr§?ﬁq :)1 (rcrulie?tml ) (rESS)Rméi.) tan & %3 (u A) Part number "™ (aéacggg y
4 150 6.3 5.9 572 1810 40 0.12 | 300 |45VQP150M 1000
82 6.3 5.9 cé 538 1700 45 0.12 | 258 |6SVQP82M 1000
6.3 | 100 6.3 5.9 572 1810 40 0.12 | 315 |6SVQP100M 1000
220 8.0 6.9 E7 810 2560 35 0.12 | 693 |6SVQP220M 1000
56 6.3 5.9 Cé6 538 1700 45 0.12 | 280 |10SVQP56M 1000
SVQP| 10 | 120 8.0 6.9 - 810 2560 35 0.12 | 600 |10SVQP120M | 1000
150 8.0 6.9 810 2560 35 0.12 | 750 |10SVQP150M | 1000
16 39 6.3 5.9 Cé6 512 1620 50 0.10 | 312 |16SVQP39M 1000
82 8.0 6.9 E7 670 2120 40 0.12 | 656 |16SVQP82M 1000
50 22 6.3 5.9 Cé 459 1450 60 0.10 | 220 |20SVQP22M 1000
47 8.3 6.9 E7 598 1890 45 0.12 | 470 |20SVQP47M 1000 Catalog FOLmodels

%1 :Ripple current (100 kHz/ +105 °C < Tx = 125 °C), Allowable ripple current (100 kHz / Tx = 105 °C)
%2:ESR (100 kHz to 300 kHz/+20 °C)

#3:tan & (120 Hz/+20 C)

%41 After 2 minutes

@ Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

@ Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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O S
s, ss8888

Standard Wealth models RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code A5 B6 cé6 E7 F8 E12 F12

Category temperature range -55Cto+105C

Rated voltage range(V) 4to016 4t020 |2.5t020 4 to0 20 2.51t0 20
Rated capacitance range(uF) | 3.3 to 33 | 10 to 68 |22 to 220 |33 to 330 ‘ 56 to 680 |100 to 680‘150 to 1500

Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list

Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EnGLIENEE tand = 150 % of the initial limit

DC leakage current| Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within £20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity
marking (=)

0.2 max (=) (unit : mm)

D *05 LI%) w0202 Cc 02 R P02

Lot. No. -H- W Size
code

Series code % . = &i ol A5 4.0 54| 43| 4.3| 5.0 061008 1.0
/. ' B6 50 | 59| 53] 53] 6.0 [06008] 1.4

Soognd . Capacitance (W
OS-CON R, voltage (V) 4 cé 6.3 | 59| 6.6| 6.6] 7.3 06008 2.1
GuidelinesandPrggautions ) . L R E7 8.0 6.9 8.3 8.3 9.0 |0.6t008] 3.2
_ MPacking speciication: * Depends on the case size. F8 | 10.0 | 7.9[10.3]10.3|11.0 [061008] 4.6
_Line-up o E12 | 80 [11.9] 83| 83| 9.0 |08l 3.2

Series system diagram |yge

“Products list | F12 | 10.0 [12.6]10.3]10.3]11.0 [0s0011] 4.6

Catalog EOL models
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Surface mount type SVPSeries

@ Characteristics list

Rated Rated  Case size (mm) Specifications Standard(Reel size: ¢ 380)
Series voltage capacitance

Sze  _Rile Ry LC 4

) (P ®D L code current %1 Min Packaging Qy

grent X! (mQ max) tan § %3 ) Part number (pcs)
220 6.3 5.9 Cé 2390 23 0.12 110 2R55VP220M | 1000
2.5 | 680 8.0 11.9 E12 4520 13 0.15 340 2R5SVP680M 400
1500| 10.0 12.6 F12 5440 12 0.18 750 | 2R5SVP1500M 400
33 4.0 5.4 A5 740 200 0.15 66 |4SVP33M 2000
39 5.0 5.9 B6 1100 70 0.12 78 | 4SVP39M 1500
68 5.0 5.9 1400 60 0.12 136 | 4SVP68M 1500
4 150 6.3 5.9 Cé 1810 40 0.12 120  |4SVP150MX 1000
330 8.0 6.9 E7 2560 35 0.12 264 | 4SVP330M 1000
560 8.0 11.9 E12 4520 13 0.15 448 | 4SVP560M 400
680 10.0 7.9 F8 3700 25 0.12 544 | 4SVP680OM 500
1200| 10.0 12.6 Fi12 5440 12 0.18 960 [4SVP1200M 400
22 4.0 5.4 A5 740 200 0.12 69.3 6SVP22M 2000
47 5.0 5.9 B6 1100 70 0.12 148 6SVP47M 1500
82 6.3 5.9 1700 45 0.12 103 | 6SVP82M 1000
100 6.3 5.9 Cé6 1810 40 0.12 126 | 6SVP100M 1000
120 6.3 5.9 2780 17 0.12 151 6SVP120MV 1000
6.3 220 8.0 6.9 E7 2560 35 0.12 277 | 6SVP220MX 1000
10.0 7.9 3700 25 0.12 277 | 6SVP220M 500
330 10.0 7.9 F8 3700 25 0.12 416 | 6SVP330M 500
470 10.0 7.9 3700 25 0.12 592 | 6SVP470MX 500
8.0 11.9 E12 4210 15 0.15 592 | 6SVP470M 400
820 10.0 12.6 Fi12 5440 12 0.15 775 | 6SVP820M 400
4.7 4.0 5.4 670 240 0.08 23.5 10SVP4R7M 2000
6.8 4.0 5.4 A5 670 240 0.09 34 | 10SVP6R8M 2000
10 4.0 5.4 700 220 0.10 50 10SVP10OM 2000
15 4.0 5.4 740 200 0.10 75 10SVP15M 2000
33 5.0 5.9 B6 1100 70 0.12 165 10SVP33M 1500
SVP 47 6.3 5.9 c6 1620 50 0.12 94 10SVP47M 1000
56 6.3 5.9 1700 45 0.12 112 10SVP56M 1000
10 120 8.0 6.9 £7 2560 35 0.12 240 10SVP120M 1000 %
150 8.0 6.9 2560 35 0.12 300 10SVP150MX | 1000 Mounting Specifications
10.0 7.9 3020 30 0.12 300 10SVP150M 500 Lineup
270] 10.0 7.9 | F8 3700 25 0.12 540 [ 10SVP270M 500 SHcion Seriessystem dlagram
330 10.0 7.9 3700 25 0.12 660 10SVP330MX 500 Products list
8.0 11.9 E12 3950 17 0.15 660 10SVP330M 400
560| 10.0 12.6 F12 5230 13 0.15 840 10SVP560M 400
3.3 4.0 5.4 A5 660 260 0.07 26.4 | 16SVP3R3M 2000
15 5.0 519 B6 1020 120 0.10 120 16SVP15M 1500
22 5.0 5.9 1060 90 0.10 176 16SVP22M 1500
39 6.3 5.9 Cé 1620 50 0.10 125 16SVP39M 1000
56 8.0 6.9 £7 1890 45 0.12 179 16SVP56M 1000
16 82 8.0 6.9 2120 40 0.12 262 16SVP82M 1000
100] 10.0 7.9 2670 35 0.12 320 16SVP100M 500
150 10.0 7.9 F8 3020 30 0.12 480 16SVP150M 500
180 10.0 7.9 3020 30 0.12 576 16SVP180MX 500
8.0 11.9 E12 3640 20 0.15 576 16SVP180M 400
330 10.0 12.6 F12 4720 16 0.15 792 16SVP330M 400
10 5.0 5.9 B6 1020 120 0.10 100 | 20SVP10OM 1500
22 6.3 5.9 cé 1450 60 0.10 88 | 20SVP22M 1000
27 6.3 5.9 1450 60 0.10 108 20SVP27M 1000
33 8.0 6.9 £7 1890 45 0.12 132 | 20SVP33M 1000
20 47 8.0 6.9 1890 45 0.12 188 | 20SVP47M 1000
56 10.0 7.9 Fs 2400 40 0.12 224 20SVP56M 500 Catalog EOL models
68| 10.0 7.9 2400 40 0.12 272 | 20SVP68M 500
100 8.0 11.9 E12 3320 24 0.15 400 20SVP100M 400
150] 10.0 12.6 F12 4320 20 0.15 600 20SVP150M 400

%1 :Ripple current (100 kHz/+105 'C) 2:ESR (100 kHz to 300 kHz/+20 °C) %3:tan & (120 Hz/+20 C) X4 :After 2 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”.

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Rad{%leead S EK Series

High voltage (50 V max.)  Guaranteed at 125 °C 1000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code cé E7 E12 F13
Category temperature range 55 Cto+125C
Rated voltage range 25Vto 50V
Rated capacitance range | 22 wF to 82 wF ‘ 33 uFto 120 uF | 68 wF to 270 uF ‘ 120 wF to 470 wukF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change| Within =20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity @d
marking (=) Lot. No. (+) (unit : mm)
iﬁ&fi ol f- _ _ - ggzdee #D *05 Lmax F 0.5 ¢d *005
Ccé6 6.3 6.0 2.5 0.5
R. capacitance (uF) 15min. | Amin, E7 3.0 7.0 3.5 0.5
OSCON R voltage (V) L max. 19min. E12 | 80 | 120 | 35 | 06
G”‘ffl‘ﬂﬁif;i’lﬁﬁiﬁﬂi?i % Depends on the case size. F13 10.0 13.0 5.0 0.6

Packing specifications

Line-up
Seres system dagram 460
Products list|
SVPT
SVF
S}c,/;\'; ® Characteristics list
SVPG :
SVPF Surf i vi?ttaede caR:cti?adnce — (mm) Size Ripple Part number
avec B N I I N
S\\//F',’g 82| 6.3 6.0 | C6 960 | 3060 | 25 | 0.12]| 410 25SEK82M
SVPS o5 | 120] 80 7.0 | E7 | 1010 | 3200 | 24 |o0.12] 600 25SEKT120M
SVPE 270] 8.0 120 | E12| 1470 | 4650 | 16 | 0.12 | 1350 25SEK270M
470 10.0 13.0 |F13| 1590 | 5000 | 14 | 0.12 | 2350 25SEK470M
47| 6.3 6.0 | C6 930 | 2950 | 27 | o042 329 35SEK47M
sz« 82| 8.0 7.0 | E7 960 | 3060 | 25 | 0.2 574 35SEK82M
180 8.0 120 | E12| 1260 | 4000 | 20 |0.12] 1260 35SEK180M
330 10.0 13.0 |F13| 1390 | 4400 | 18 | 0.12 2310 35SEK330M
22| 6.3 6.0 | C6 820 | 2600 | 35 | 0.2 220 50SEK22M
33| 8.0 7.0 | E7 850 | 2700 | 35 | 0.12| 330 50SEK33M
Catalos EOL models 50 68| 8.0 120 | E12| 1200 | 3800 | 25 |o0.12] 680 50SEK68M
120 10.0 13.0 | F13 | 1350 | 4300 | 20 | 0.12 | 1200 50SEK120M

%1 :Ripple current (100 kHz/ +105 °C < Tx = +125 °C) /Allowable ripple current (100 kHz/ Tx = +105 °C)
%2 :ESR (100 kHz to 300 kHz/+20 °C)

¥3:tan § (120 Hz/+20 C)

¥4 After 2 minutes

@Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”.

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Rad{?’klgad S E F Series eeP(P

High voltage(35 V max.)  Large capacitance (1000 uF max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code cé E7 E12 F13
Category temperature range -55Cto+125C
Rated voltage range 16 Vto 35V
Rated capacitance range | 22 wF to 180 wF | 39 uF to 270 uF ] 82 uF to 560 uF |iZO wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tand) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change| Within =20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity ¢d
marking (=) Lot. No. ) (unit : mm)
Series ol | B ~ Size éD 0.5 Lmax F =05 ¢d *0.05
oy © o code
cé6 6.3 6.0 2.5 0.5
R. capacitance (uF) 15min. | A4min. E7 8.0 7.0 3.5 0.5%
R.voltage (V) L max. 19min. E12 | 80 | 120 | 35 | 06
% Depends on the case size. F13 10.0 13.0 5.0 0.6

OS-CON

% 32SEF68M: 0.6+0.05

Guidelines and Precautions

Mounting specifications

Packing specifications

. . . Seieciion%
@ Characteristics list ™ Products list
_ Rated  ated Case size (mm) Size : Specifications . . 2¥|F:’T
180 6.3 6.0 | Cé6 1040 | 3300 | 22 |0.12] 576 16SEF180M SVPG
16 L270] 8.0 70 | E7 1040 | 3300 | 22 | 0.12| 864 16SEF270M e §¥EZ
560| 8.0 12.0 |E12| 1560 | 4950 14 | 012 ]1792 16SEF560M T [sVPC
1000 10.0 13.0 | F13 | 1700 | 5400 12 | 0.12 | 3200 16SEF1000M SVPB
120 6.3 6.0 | C6 1010 | 3200 | 25 | 0.12| 480 20SEF120M §¥ESD
5o |180] 8.0 70 | E7 1010 | 3200 | 25 | 0.12| 720 20SEF180M SVPE
390/ 8.0 12.0 | E12| 1560 | 4950 14 | 0.12 | 1560 20SEF390M
560/ 10.0 13.0 | F13 | 1700 | 5400 12 | 0.12 | 2240 20SEF560M
SEF 56| 6.3 6.0 | Cé6 880 | 2800 | 30 |0.12| 280 25SEF56M
os 82| 8.0 7.0 | E7 940 | 3000 | 28 | 0.12| 410 25SEF82M
180| 8.0 12.0 | E12 | 1470 | 4650 16 | 0.12 | 900 25SEF180M
330/ 10.0 13.0 | F13 | 1580 | 5000 14 | 0.12 | 1650 25SEF330M
32 68| 8.0 7.0 | E7 1010 | 3200 | 25 | 0.10| 435 32SEF68M
22| 6.3 6.0 | C6 820 | 2600 | 35 |0.12| 154 35SEF22M Cataos £0L model
35 39| 8.0 7.0 | E7 880 | 2800 | 30 |o0.12| 273 35SEF39M -
82| 8.0 12.0 | E12| 1260 | 4000 | 20 | 0.12| 574 35SEF82M
120/ 10.0 13.0 | F13 | 1390 | 4400 18 | 0.12 | 840 35SEF120M

%1 :Ripple current (100 kHz/ +105 °C < Tx = +125 °C) /Allowable ripple current (100 kHz/ Tx = +105 °C) %2:ESR (100 kHz to 300 kHz/+20 °C)
%3:tan & (120 Hz/+20 'C) %4 :After 2 minutes
@ Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Rad{%leead S E PG Series 2

High ripple current (6100 mA rms max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code Cc9 C10 E9 E13
Category temperature range -55°Cto+105C
Rated voltage range 16V

Rated capacitance range 270 uF | 470 uF ‘ 560 wkF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied
Capacitance change| Within =20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity
marking (=) Lot. No. E13 Size ®d (unit : mm)

Series ) gg)zdee #D %05 Lmax F 05 ¢d *0.05

de [a] i _
coiem s co | 63 9.0 | 25 | 06
R. capacitance C10 6.3 10.0 2.5 0.5
(uF) 15min. | 4min. E9 8.0 9.0 | 35 | 06
R voltage (v L 19min. E13 | 80 | 130 | 35 | 06

OS.CON % Depends on the case size.

Guidelines and Precautions

N Packing sheciticadons C9, C10, E9 Size bd
Line-up| )
Series system diagram giﬁcem"
Products list| % 1 - .
SVPT (=)
SVF
SVPK 15min. _,J Amin. '
S\S/)P(Ei/ L 19min.
SVPF
SVPA Surlacte C9, C10, E9 Size flat rubber is used.
SVPC e’
SVPB
SVPD
SVPS . .
VPR @ Characteristics list
- Rated! || Rated Case size (mm) Specifications
eries voltage capacitance Ripple. ESR %2 . LC %4 Part number
V) (uP) ¢D L c?;qrzr:‘aé; o tan & %3 (A)
570 6.3 8.9 Co 5040 10 0.12 864 16SEPG270W
— e 6.3 10.0 C10 5800 8 0.12 864 T6SEPG270M
470 8.0 8.9 EQ9 5400 8 0.12 1504 16SEPG470M
Catalog EOL models 560 8.0 12.9 E13 6100 8 0.12 1792 16SEPG560M

%1 :Ripple current (100 kHz/ +105 °C)

X2 :ESR (100 kHz/+20 °C)

X3:tan § (120 Hz/+20 C)

¥4 After 2 minutes

@Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz =f =500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Rad@lpl:ad SXE Series

Super high voltage(100 V max.) RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code E7 F8 E12 F13
Category temperature range -55Cto+125C
Rated voltage range 63Vto 100V
Rated capacitance range | 6.8 uF to 18 uF | 15 uF to 39 uk ‘ 15 uF to 56 uF | 18 uF to 100 uF
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+125 °C, 1000 h, rated voltage applied
Capacitance change | Within £20 % of the initial value
tand = 200 % of the initial limit
DC leakage current | Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change | Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions
Polarity ¢d
marking (=) (+)

Lot. No. :
_ A SUAM 4D =05 Lmax F 0.5 ¢d 005
Series g| +- - - code

code* - E7 8.0 7.0 | 35 | 045
t..p-i /'R capacitance (uF) 15min. | 4min. ' F8 10.0 8.0 5.0 0.50
R. voltage (V) L max. 19min. E12 8.0 12.0 3.5 0.60
F13 10.0 13.0 5.0 0.60

(unit : mm)

% Depends on the case size.

@ Characteristics list OS-CON

Rated  Rated Case size (mm) Si Specifications ?AuideEnes and rregautions
2® _Ripple  Alowberipl £SR3 LC x4 Part number S
s

Packing specifications

Series voltage capacitance
V)

B L code cmpm il @EUL (nomax) 0 () B
18 | 80 70 | E7 | 340 | 1100 | 60 |0.12| 56 63SXE18M pie | Sares e degran
33| 80 | 120 [E12] 930 [2950 | 25 [012] 104 63SXE33M SVPT
o |80 | 120 [E12] 930 [2950 [ 25 [0a2] 122 63SXE39M Uk
63 10.0 80 | F8 | 690 | 2190 | 50 [o0.12] 122 63SXE39MX SXV
56 | 80 | 120 |E12| 930 [ 2950 | 25 |0.12] 176 63SXE56M 2vea
68 | 100 | 130 [F13] 1030 [ 3280 | 25 [0.12] 214 63SXE68M sufoce| SVPA
100 | 100 13.0 | F13| 1030 | 3280 | 25 | 0.2 315 63SXE100M il S
12| 80 70 | E7 | 340 | 1100 | e0 |o0a2]| 48 BOSXE12M SVPD
. |80 [ 120 [E12] 780 [2490 | 35 [012] 108 B80SXE27TM BarS
A I 10.0 80 | F8 | 660 [ 2080 55 [0.12] 108 8OSXE2TMX
33| 80 | 120 |[E12| 780 | 2400 | 35 [o0a2] 132 80SXE33M
47 | 100 | 130 [F13] 980 [3100] 28 [o012] 188 80SXE4TM
56 | 100 | 13.0 |F13| 980 | 3100 | 28 |o0.12]| 224 BOSXE56M
6.8 | 80 70 | E7 | 340 | 1100 [ 60 [012] 34 100SXE6R8M
10.0 80 | F8 | 630 | 2000 | 60 |o0.12] 75 100SXE15MX
> 780 | 120 |E12| 730 | 2350 | 40 |012| 75 100SXE15M
100 100 | 130 |F13] 940 [ 3000 | 30 [o012] 90 100SXE18M s —
'8 7780 | 120 |E12| 730 | 2350 | 40 |012| 90 100SXE18MX
22| 100 | 130 |[F13| 940 | 3000 | 30 [o0.12] 110 100SXE22M
27| 100 | 130 |F13][ 940 | 3000 | 30 [o0.12] 135 100SXE27M

%1 :Ripple current (100 kHz/ +105 °C < Tx = 125 °C), Allowable ripple current (100 kHz / Tx = 105 °C)
%2:ESR (100 kHz to 300 kHz/+20 C) %3:tand (120 Hz/+20 C) x4 :After 2 minutes
@Please refer to the P73 to 76 in this catalog for "Flow conditions" and "Taping specifications".

® Frequency correction factor for ripple current

Frequency 120 Hz = f < 1 kHz 1 kHz =f <10 kHz 10 kHz =f <100 kHz 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Radti)?‘l)(laead S E P F Series @ CP(?

High voltage(35 V max.)  Large capacitance (1000 uF max.)  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code C55 cé E7 E12 F13
Category temperature range -55Cto+105C
Rated voltage range 16 Vto32V 16 Vto 35V

Rated capacitance range |22 wF to 150 wF | 22 wF to 180 wF ‘ 39 wFto 270 uF ‘ 82 uF to 560 wk ’ 120 wF to 1000 wk
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 C, 5000 h, rated voltage applied

Capacitance change| Within£20 % of the initial value

EnGIEREE tand = 150 % of the initial limit

DC leakage current| Within the initial limit

+60 C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within£20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity 6d (unit : mm)

marking (-) . +) g(i)zdee 6D 05 Lmax F 0.5 ¢d 005

) )
[T Series e T~ - - C55 6.3 5.5 2.5 0.45

~ OSCON code - Cé 63 | 6.0 | 25 | 05
GUI(:/?;Sritsgr?;Sptﬁ;:;z:z L..i /R, capacitance (uF) 15min. | 4min. i 8.0 7.0 35 0.5%

R i R - o E12 | 80 | 120 | 35 | 06

Selection - Eil3 10.0 13.0 5.0 0.6

Mgmde i X :
~Products list| % Depends on the case size. X 32SEPF68M: 0.6%0.05

SVPT

SVF
SVPK
SXV
SVPG
SVPF
SVPA s
SVPC |type
SVPB
SVPD
SVPS
SVPE

Catalog EOL models
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Radial lead type SEPF Series

@ Characteristics list

_ R?ted Rated  Case size (mm) Size : Specifications
Series VO(;a)ge car;ait:;ce oD L i Rcal(frze:c?i\ r:rig? | ;;Rmﬁi) tan & %3 Part number
150 6.3 5.5 Ch5 2590 30 0.12 480 16SEPF150M
180 6.3 6.0 Cé 3300 22 0.12 576 16SEPF180M
16 | 270 8.0 7.0 E7 3300 22 0.12 864 16SEPF270M
560 8.0 12.0 E12 4950 14 0.12 1792 16SEPF560M
1000 10.0 13.0 F13 5400 12 0.12 3200 16SEPF1000M
120 6.3 6.0 Cé6 3200 25 0.12 480 20SEPF120M
20 180 8.0 7.0 E7 3200 25 0.12 720 20SEPF180M
390 8.0 12.0 E12 4950 14 0.12 1560 20SEPF390M
560| 10.0 13.0 F13 5400 12 0.12 2240 20SEPF560M
SEPF 56 6.3 6.0 Cé6 2800 30 0.12 280 25SEPF56M
o5 82 8.0 7.0 E7 3000 28 0.12 410 25SEPF82M
180 8.0 12.0 E12 4650 16 0.12 900 25SEPF180M
330| 10.0 13.0 F13 5000 14 0.12 1650 25SEPF330M
32 22 6.3 5.5 C55 2400 35 0.12 140 32SEPF22M
68 8.0 7.0 E7 3200 25 0.10 435 32SEPF68M
22 6.3 6.0 Cé 2600 35 0.12 154 35SEPF22M
35 39 8.0 7.0 E7 2800 30 0.12 273 35SEPF39M
82 8.0 12.0 E12 4000 20 0.12 574 35SEPF82M
120] 10.0 13.0 F13 4400 18 0.12 840 35SEPF120M

%1 :Rated ripple current (100 kHz/ +105 C))

%2 :ESR (100 kHz to 300 kHz/+20 C)

%3:tané (120 Hz/+20 C)

X4 1 After 2 minutes

4 Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”.

OS-CON

Guidelines and Precautions

® Frequency correction factor for ripple current e Speciicators

Packing specifications

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz Line-up

Selection ¢ oo o ———
. i Series system diagram
Coefficient 0.05 0.3 0.7 1 B oducts ot

SVPT
SVF
SVPK
SXV
SVPG
s VDA
urface

et SVPC
SVPB
SVPD
SVPS
SVPE

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Catalog EOL models
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Radial lead

type

OSCON

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up|
Seessysem dagam
_Products list|
SVPT

SVF |
SVPK

SXV |
SVPG
SVPF |

Catalog EOL models
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@ Specifications

SEPC Series

Super low ESR (5 mQ max.)

Large capacitance (2700 uF max.)

PO

RoHS compliance, Halogen free

Items Specifications
Size code B9 C55 cé C9 E7 E9 E12 E13 F13
Category temperature range -55Cto+105C
Rated voltage range (V) 2.5 6.3 2.51t016 6.3t016|25t016] 16 |2.5t06.3|2.51016
Rated capacitance range (wF) {100 to 560] 220 |100 to 560‘1 00 to 820|150 t0 1000 | 180 to 1000 {180 to 270(470 to 820|470 to 2700

Capacitance tolerance

+20 %(120 Hz/+20 C)

Leakage current

Please see the attached characteristics list

Dissipation factor(tans)

Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied

Capacitance change

Within £20 % of the initial value

Endurance

tané

= 150 % of the initial limit

DC leakage current

Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change

Within £20 % of the initial value

Damp heat (Steady state)

tané

= 150 % of the initial limit

DC leakage current

Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity
marking (=)

Lot. No.

E12,E13, F13 Size ¢d

Series A
code* +
Bhasno &
marking)

R. capacitance
(wF)

R. voltage (V)

% Depends on the case size.

$D

(+) (unit : mm)
B | - = g(iazdee #D 05 Lmax F 0.5 ¢ 0.05
B9 5.0 9.0 2.0 0.6
15min. |l 4min. ‘ C55 6.3 5.5 2.5 |0.45
L 19min. Cé6 6.3 6.0 2.5 0.45x1
(¢L°] 6.3 9.0 2.5 0.6
E7 8.0 7.0 3.5 0.6x2
B9, C55, C6, C9, E7, E9 Size E9 3.0 9.0 3.5 |0.6
M E12 | 80 | 120 | 35 |06
E13 8.0 13.0 3.5 0.6
| _ = F13 10.0 13.0 5.0 0.6
) _ , %1 2SEPC390M: 0.5%0.05
15min. _,JAmin. %2 16SEPC150MD, 10SEPC270M: 0.45%0.05
L 19min.

B9, C55, C6, C9, E7, E9 Size flat rubber is used.




Radial lead type SEPC Series

@ Characteristics list

o szttae;e ca,;aacti?gm Case size (mm) Size — Spec.ifications s L
™ (P ®D L code Gl (rEngﬁi.) tan 6 %3 ")
100 5.0 9.0 4180 7 0.10 500 2SEPC100MZ
330| 5.0 90 | °° 4180 7 0.10 500 2SEPC330MZ
390| 6.3 6.0 | C6 3900 10 0.12 500 2SEPC390M
470 5.0 9.0 4180 7 0.10 500 2SEPC470MZ
5.0 90 | °° 4180 7 0.10 500 2SEPC560MZ
6.3 6.0 | Cé 3900 10 0.12 500 2SEPC560M
e P 9.0 | C9 5600 7 0.10 500 2SEPC560MW
2.5 8.0 9.0 | E9 4700 8 0.10 280 2SEPC560MX
6.3 9.0 | C9 5600 7 0.10 500 2SEPC820MW
8.0 7.0 | E7 5300 8 0.10 500 2SEPC820MD
820| 8.0 90 | oy 6100 7 0.10 500 2SEPC820MX
8.0 9.0 7200 5 0.10 500 2SEPC820MY
8.0 13.0 |E13 6100 7 0.10 500 2R5SEPC820M
1000| 8.0 9.0 | E9 6100 7 0.10 500 2SEPC1000MX
2700| 10.0 13.0 |F13 5560 10 0.10 | 1350 2SEPC2700M
6.3 9.0 | C9 5600 7 0.10 500 4SEPC560MW
560 8.0 9.0 | E9 6100 7 0.10 500 4SEPC560MX
4 8.0 13.0 6100 7 0.10 500 4SEPC560M
680 8.0 130 | F"° 6100 7 0.10 544 4SEPC680M
SEPC 820| 10.0 13.0 | F13 6640 i 0.10 656 4SEPC820M
220 6.3 55 |C55| 2980 18 0.12 280 6SEPC220M
6.3 9.0 | co 5600 7 0.10 592 6SEPCA7OMW M
wdel!nes and I?recgutlons
470| 8.0 9.0 | E9 5700 8 0.10 592 6SEPC470MX A i
80 | 130 |E13| 5700 8 | 010 | 592 6SEPCATOM S e S
63 | ool 63 9.0 | C9 5600 7 0.10 705 6SEPC560MW —m&
8.0 9.0 | E9 6100 7 0.10 705 6SEPC560MX SVF
680| 10.0 13.0 | F13 6640 7 0.10 857 6SEPC680M EX\P,K
1000| 8.0 7.0 | E7 3530 18 0.10 1260 6SEPC1000MD §¥EI§
1500| 10.0 13.0 | F13 5560 10 0.10 | 1890 6SEPC1500M sutece| S\/PA
10 | 270] 8.0 70 | 7 3220 22 0.12 500 10SEPC270MD e 2%’%
ool &3 6.0 | Cé 2490 24 0.10 320 16SEPC100M E¥ES|3
6.3 9.0 | C9 4680 10 0.10 500 16SEPC100MW SVPE
150 8.0 7.0 | E7 3220 22 0.12 500 16SEPC150MD
1aol_ 80 9.0 | E9 5000 10 0.10 576 16SEPC180MX
16 8.0 12.0 |E12| 4360 16 0.10 576 16SEPC180M
220 8.0 7.0 | €7 4150 13 0.10 500 16SEPC220MD
8.0 9.0 | E9 5000 10 0.10 864 16SEPC270MX
21050 12.0 | E12 5000 11 0.10 864 16SEPC270M
470 10.0 13.0 | F13 6100 10 0.10 | 1504 16SEPC470M SatalogBOLmodels

%1 :Ripple current (100 kHz/ +105 °C)

%2 :ESR (100 kHz to 300 kHz/+20 C)

*3:tan & (120 Hz/+20 C)

¥4 1 After 2 minutes

@ Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”.

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz = f = 500 kHz

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Radti)?‘l)(leead S EQ PSeries

High voltage(32 V max.)  Guaranteed at 125 °C 1000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code Cé E7 F8 E12 F13
Category temperature range 55 Cto+125C
Rated voltage range 4Vto20V 4Vto32V 4Vto20V

Rated capacitance range |22 wF to 150 wF |6.8 wF to 330 MF‘ 15 wF to 680 wk | 18 wF to 560 wF |150 wF to 1200 wF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+125 °C, 1000 h/+105 °C, 5000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EnGLIENEE tand = 200 % of the initial limit

DC leakage current| Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within £20 % of the initial value

Damp heat (Steady stat
D [N SUsetly sictie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

P(f(larity bd
marking (=) Lot. No. ) (unit : mm)

N Series Q| - - i - Size D %05 Lmax F*05 ¢d*0.05
code® code ‘ 0

Ccé6 6.3 6.0 2.5 0.45
OS-CON il 7R, cz;pacitamce 15min. | 4min, E7 3.0 7.0 35 0.45

Guidel d Precaut )
errg speeTaon: R voltage (V) L 19min. F8 | 100 | 80 | 50 | 05

Packing specifications E12 8.0 12.0 305 0.6

Line-up| )
Series system diagram gg}gg‘w" # Depends on the case size. F13 10.0 13.0 5.0 0.6

Products list|
SVPT
SVF

SVPK

SXV
SVPG
SVPF
SVPA | surtace
SVPC |5
SVPB
SVPD
SVPS
SVPE

Catalog EOL models
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Radial lead type SEQP Series

@ Characteristics list

Seris o ol oS eS| e e et o part number
W el O i i e e R
150 6.3 6.0 cé 572 1810 40 0.12 | 300 4SEQP150M
330 8.0 7.0 E7 810 2560 55 0.12 | 660 4SEQP330M
4 560 8.0 12.0 E12 1430 4520 13 0.15 | 448 4SEQP560M
680| 10.0 8.0 F8 1170 3700 25 0.12 | 544 4SEQP680OM
1200| 10.0 13.0 F13 1721 5440 12 0.18 | 960 4SEQP1200M
82 6.3 6.0 cé 537 1700 45 0.12 | 258 6SEQP82M
150 8.0 7.0 E7 810 2560 35 0.12 | 472 6SEQP150M
6.3 | 330| 10.0 8.0 F8 1170 3700 25 0.12 | 416 6SEQP330M
470 8.0 12.0 E12 1332 4210 15 0.15 | 592 6SEQP470M
820| 10.0 13.0 F13 1721 5440 12 0.15 | 775 6SEQP820M
56 6.3 6.0 cé 537 1700 45 0.12 | 280 T0SEQP56M
120 8.0 7.0 E7 810 2560 B5 0.12 | 600 TOSEQP120M
10 2701 10.0 8.0 F8 1170 3700 25 0.12 | 540 TOSEQP270M
SEQP 330 8.0 12.0 E12 1250 3950 17 0.15 | 660 TOSEQP330M
560| 10.0 13.0 F13 1655 5230 13 0.15 | 840 TO0SEQP560M
39 6.3 6.0 cé 512 1620 50 0.10 | 312 T16SEQP39M
82 8.0 7.0 E7 670 2120 40 0.12 | 656 16SEQP82M
16 150 10.0 8.0 F8 955 3020 30 0.12 | 480 T6SEQP150M
180 8.0 12.0 E12 1151 3640 20 0.15 | 576 T6SEQP180M
330| 10.0 13.0 F13 1493 4720 16 0.15 | 792 T6SEQP330M
22 6.3 6.0 cé 458 1450 60 0.10 | 220 20SEQP22M
47 8.0 7.0 E7 598 1890 45 0.12 | 470 20SEQP47M M
uldel!nes and_l?recgutlons
20 68| 10.0 8.0 F8 759 2400 40 0.12 | 272 20SEQP68M Q’;‘Z‘i?rf;'?p?ceiﬁ'cf;?é‘n"s“
100/ 80 | 120 |E12| 1050 | 3320 | 24 |o0.15] 400 20SEQP100M ;g}ggﬁvn%
150 10.0 13.0 |F13| 1367 | 4320 | 20 | 0.15| 600 20SEQP150M —3‘,’3#*“““
6.8 8.0 7.0 E7 440 1400 100 0.10 44 32SEQP6R8M SVF
32 15| 10.0 8.0 F8 560 1800 80 0.10 96 32SEQP15M g;(/\F;K
18| 8.0 120 |E12| 790 | 2500 | 50 |o0.12| 115 32SEQP18M §¥EI§
%1 :Ripple current (100 kHz/ +105 °C < Tx = +125 °C) /Allowable ripple current (100 kHz/ Tx = +105 °C) sutace| SVPA
%2:ESR (100 kHz to 300 kHz/+20 C) ype |SVPC
%3:tan & (120 Hz/+20 ) SVPB
%4 After 2 minutes SVPD
#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications” 2¥EE

® Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Radti)?‘l)(leead S E P Series

Standard  Guaranteed at 105°C 3000 h  RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code cé E7 F8 E12 F13
Category temperature range -55Cto+105C
Rated voltage range 4V1to20V 2.5Vto20V

Rated capacitance range | 22 uF to 150 iF | 33 4F to 330 uF | 56 wF to 680 uF 100 LF to 680 uF[ 150 LF to 1500 uF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 3000 h, rated voltage applied (2.5 V 2000 h applied)

Capacitance change| Within =20 % of the initial value

EnGLIENEE tand = 150 % of the initial limit

DC leakage current| Within the initial limit

+60 °C, 90 % to 95 %, 1000 h, No-applied voltage

Capacitance change| Within £20 % of the initial value

Damp heat (Steady stat
D e sy Sie) tans = 150 % of the initial limit

DC leakage current| Within the initial limit (after voltage processing)

® Marking and dimensions

Polarity ¢d (unit : mm)
marking (-) ) :
Lot. No. Eézdee #D %05 L max F*05 g¢d %005
Series T - 1 -
""" code®  © 6 63 | 60 | 25 | 045
R capacitance 15min. | amin K E7 8.0 7.0 3.5 0.45
) i . )
(uF) A F8 10.0 8.0 5.0 0.5
L .
OS-CON R voltage (V) 19min E12 | 80 | 120 | 35 | 0.6
Guidelines and Precautions
Mounting specifications % Depends on the case size. Al 10.0 13.0 5.0 0.6

Packing specifications

Line-up
Selection

Series system diagram |yge
Products list|
SVPT

SVF
SVPK
SXV
SVPG
SVPF
SVPA | surace
SVPC e
SVPB
SVPD
SVPS
SVPE

Catalog EOL models
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Radial lead type SEPSeries

@ Characteristics list

Rated  Rated Case size (mm) Specifications

Series voltage capacitance Size Ripple
) (wF) ®D L code current %1 ESR %2

LC x4 Part number

(mA rms)  (mQ max.) tan § %3 (wA)
L5 | 680 80 12.0 | E12 4520 13 0.15 340 2R5SEP6SOM
1500 10.0 13.0 | F13 5440 12 0.18 750 2R5SEP1500M
100| 6.3 6.0 1810 40 0.12 200 4SEP100M
150| 6.3 60 | ° 1810 40 0.12 300 4SEP150M
220| 8.0 7.0 2560 35 0.12 440 4SEP220M
330 8.0 70 | 2560 35 0.12 660 4SEP330M
* 470l 100 8.0 | F8 3700 25 0.12 376 4SEP470M
560| 8.0 120 |E12 4520 13 0.15 448 4SEP560M
680| 10.0 8.0 | F8 3700 25 0.12 544 4SEP68SOM
1200 10.0 13.0 | F13 5440 12 0.18 960 4SEP1200M
82| 6.3 6.0 | C6 1700 45 0.12 258 6SEP82M
150/ 8.0 7.0 | E7 2560 35 0.12 472 6SEP150M
6.3 | 330 10.0 8.0 | F8 3700 25 0.12 416 6SEP330M
470| 8.0 12.0 | E12 4210 15 0.15 592 6SEP470M
820| 10.0 13.0 | F13 5440 12 0.15 775 6SEP820M
56| 6.3 6.0 | C6 1700 45 0.12 280 10SEP56M
SEP 120/ 8.0 7.0 | E7 2560 35 0.12 600 10SEP120M
10 | 270| 10.0 8.0 | F8 3700 25 0.12 540 10SEP270M
330 8.0 12.0 | E12 3950 17 0.15 660 10SEP330M
560| 10.0 13.0 | F13 5230 13 0.15 840 10SEP560M
39| 6.3 6.0 | C6 1620 50 0.10 312 16SEP39M
82| 8.0 7.0 | E7 2120 40 0.12 656 16SEPS2M %
uldel!nes and.l?recgutlons
16 | 150| 10.0 8.0 | F8 3020 30 0.12 480 16SEP150M e R i ali
180| 8.0 120 |E12 3640 20 0.15 576 16SEP180M ;g}ggﬂon%
330| 10.0 13.0 | F13 4720 16 0.15 792 16SEP330M —2{%’1“_%“““
22| 63 6.0 | C6 1450 60 0.10 220 20SEP22M SVF
33| 8.0 7.0 1890 45 0.12 330 20SEP33M §¥\F}K
47| 8.0 70 | 1890 45 0.12 470 20SEP47M §¥EE
56| 10.0 8.0 2400 40 0.12 224 20SEP56M sutace| SVPA
20 fe |SVPC
68| 10.0 8.0 | F8 2400 40 0.12 272 20SEP6SM SVPB
1oo 190 8.0 2570 35 0.12 400 20SEPT00MX §¥ES|3
8.0 120 |E12 3320 24 0.15 400 20SEP100M SVPE
150/ 10.0 13.0 | F13 4320 20 0.15 600 20SEP150M

%1 :Ripple current (100 kHz/ +105 °C)

%2:ESR (100 kHz to 300 kHz/+20 °C)

%3:tan & (120 Hz/+20 C)

X4 After 2 minutes

#Please refer to each page in this catarog for “Flow conditions” and “Taping specifications”.

® Frequency correction factor for ripple current
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz

Catalog EOL models

Coefficient 0.05 0.3 0.7 1

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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- Catalog EOL Models

OSCON

Line-up|
seis stem dagram 455"
_Products list |
SVPT
SVF
SVPK
SXV
SVPG
SVPF Surface

SVPA t";o:nt

SVPC ™
SVPB
SVPD

SVPS

SVPE
SVQP
_ SVP|
SEK

SEF

SEPG
SXE | Radial

SEPF | 53¢
SEPC
SEQP
SEP
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The following table is a list of our parts which have been deleted from our catalogs.
If you are using any of the following models, please substitute with the suggested
alternative model/series.

Also, we have announced the end of life of aluminum solid capacitors with organic
semiconductive electrolyte. We hope alternative parts (Aluminum Solid Capacitors
with Organic Semiconductive Electrolyte) will continue to serve your needs.

Thank you very much.

@®The list of alternatives for higher voltage

Series Size code Models for deletion Year of deletion Alternative model
A5 6SVP15M 2002 T10SVP15M
4SVP22M 2002 6SVP22M
86 10SVP22M 2002 16SVP22M
6SVP33M 2002 10SVP33M
6SVP56M 2002 10SVP56M
Ccé6 4SVP100M 2002 6SVP82M
svP 10SVP82M 2002 4SVP150MX
6SVP120M 2002 16SVP82M
6SVP150M 2002 10SVP120M
E7 4SVP150M 2002 TOSVP150MX
4SVP220M 2002 TOSVP150MX
F8 4SVP470M 2002 6SVP220MX
svap 7 6SVQP150M 2002 10SVQP150M
4SVQP220M 2007 6SVQP220M
SEPC Cc9 2SEPC330MW 2007 2SEPC560MW

@®The list of alternatives to 25V products

SEES Size code Models for deletion Year of deletion Alternative model

C6 25SVP6R8M 2013
E7 25SVP10M 2013 SVPD Series

SVP F8 25S5VP22M 2013 SVPF Series
E12 25SVP33M 2013
F12 25SVP56M 2013
Cc6 25SEP6R8M 2013
E7 25SEP10OM 2013

SEP F8 25SEP22M 2013 SEPF Series
E12 25SEP33M 2013
F13 25SEP56M 2013

@®End of life/ Aluminum Solid Capacitors with Organic Semiconductive Electrolyte

Series Size code Status

SH All size EOL
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M\ Application Guidelines

1.Circuit design

1-1 Operating temperature and frequency
Electrical parameters for electrolytic capacitors are normally specified at 20 ‘C temperature and 120 Hz frequency.
These parameters vary with changes in temperature and frequency. Circuit designers should take these changes
into consideration.
(1) Effects of operating temperature on electrical parameters
(a)At higher temperatures, leakage current and capacitance increase while equivalent series resistance (ESR) decreases.
(b)At lower temperatures, leakage current and capacitance decrease while equivalent series resistance (ESR) increases.
(2) Effects of frequency on electrical parameters
(a)At higher frequency capacitance and impedance decrease while tané increases.
(b)At lower frequency, heat generated by ripple current will rise due to an increase in equivalent series resistance (ESR).

1-2 Operating temperature and life expectancy

(1) Expected life is affected by operating temperature. Generally, each 10 C reduction in temperature will double the
expected life. Use capacitors at the lowest possible temperature below the upper category temperature.

(2) If operating temperatures exceed the upper category limit, rapid deterioration of electrical parameter will occur
and irreversible damage will result.
Check for the maximum capacitor operating temperatures including ambient temperature, internal capacitor
temperature rise due to ripple current, and the effects of radiated heat from power transistors, IC's or resistors.
Avoid placing components, which could conduct heat to the capacitor from the back side of the circuit board.

(3) The formula for calculating expected life at lower operating temperatures is as follows ;

Lo=L1X2 o

L1: Guaranteed life (h) at temperature, T1 °C

L2 Expected life (h) at temperature, T2 C

T1: Upper category temperature + temperature rise due to reted ripple current (C)

T2: Actual operating temperature, ambient temperature + temperature rise due to ripple current heating(C)
(4) Using the capacitor beyond the estimated lifetime will result in short circuit, electrolyte leak, vent open,

and large deterioration of characteristics. The lifetime cannot go above 15 years due to aging of sealing rubber.

1-3 Load Conditions to Avoid

The following load conditions will cause rapid deterioration of capacitor’ s electrical characteristics.

In addition, instantaneous heating and gas generation within the capacitor may cause an operation of

pressure relief vent, and that results in electrolyte leaks, explosion and/or fire ignition.

The leaked electrolyte is combustible and electrically conductive.

(1) Reverse Voltage
DC capacitors have polarity. Therefore, do not apply the reverse voltage. Find the correct polarity before
insertion.

(2) Charge / Discharge Applications
General purpose capacitors are not suitable for use in repeating charge/discharge applications. For such
applications, consult a sales representative with actual application condition.
Rush current must not exceed 100 A.

(3) ON-OFF circuit
When using capacitors in circuit where ON-OFF switching is repeated more than 10,000 times a day,
consult a sales representative with actual application condition for an appropriate choice of capacitors.

(4) Over voltage
Do not apply a voltage exceeding the rated voltage. The rated surge voltage can be applied only for a short
time. Make sure that a sum of the DC voltage and the superimposed AC ripple voltage does not exceed the
rated voltage.

(5) Ripple Current
Do not apply ripple currents exceeding the rated value. Make sure that rated ripple currents superimposed
on low DC bias voltages do not cause reverse voltage conditions.
Even if the current is below the rated ripple current, using the capacitor for longer than the rated lifetime
will cause ESR increase and internal generation of heat.

1-4 Using Two or More Capacitors in Parallel
The circuit board pattern of wiring to each capacitor may make various impedance values and cause unbalanced
ripple current loads among the capacitors. Careful wiring methods can minimize the potential risk of an excessive
ripple current concentrated to one capacitor. The capacitors cannot be used in series.

1-5 Capacitor mounting considerations
(1) Double-Sided Circuit Boards
Avoid wiring pattern runs, which pass between the mounted capacitor and the circuit board.
(2) Clearance for Case Mounted Pressure Relief (= ¢ 10 mm)
Capacitors with case mounted pressure relief require sufficient clearance to allow for proper pressure
relief operation. The minimum clearance are dependent on capacitor diameters as follows.
+= ¢ 10 mm: 2 mm minimum




(3) Wiring Near the Pressure Relief (=2 ¢ 10 mm)
Avoid locating high voltage or high current wiring or circuit board paths above the pressure relief .
Flammable, high temperature gas that exceeds 100° C may be released which could dissolve the wire
insulation and ignite.

(4) Circuit Board Patterns Under the Capacitor
Avoid circuit board runs under the capacitor, as an electrical short can occur due to an electrolyte leakage.

1-6 Electrical insulation
Electrically isolate the capacitor’ s case from cathode/anode terminals, as well as circuit patterns.

1-7 Capacitor sleeve
The laminate coating is intended for marking and identification purposes and is not meant to electrically insulate the
capacitor.

2.Capacitor handling techniques

2-1 Considerations before using
(1) Capacitors have a finite life. Do not reuse or recycle capacitors from used equipment.
(2) Transient recovery voltage may be generated in the capacitor due to dielectric absorption.
If required, this voltage can be discharged with a resistor with a value of about 1 kQ.
(3) Capacitors stored for a long period of time may exhibit an increase in leakage current.
This can be corrected by gradually applying rated voltage in series with a resistor of approximately 1 kQ.
(4) If capacitors are dropped, they can be damaged mechanically or electrically. Avoid using dropped
capacitors.
(5) Dented or crushed capacitors should not be used.
The seal integrity can be damaged and loss of electrolyte/ shortened life can result.

2-2 Capacitor insertion
(1) Verify the correct capacitance and rated voltage of the capacitor.
(2) Verify the correct polarity of the capacitor before insertion.
(3) Verify the correct terminal dimention and land pattern size before mount to avoid stress on the terminals.
(4) Excessive mounting pressure can cause high leakage current, short circuit, or disconnection.

2-3 Reflow soldering

(1) Surface-mount type capacitor are exclusively for reflow soldering.

When reflow solder is used an ambient heat condition system such as the simultaneous use of infrared and
hot-air is recommended.

(2) Observe proper soldering conditions (temperature, time, etc.). Do not exceed the specified limits.

If the peak temperature is high or if the heating time is long, it may cause deterioration of the electrical
characteristics and life characteristics.

Recommended soldering condition is a guideline for ensuring the basic characteristcs of the components,
but not for the stable soldering conditions. Conditions for proper soldering should be set up according to
individual conditions.

*The Temperature on Capacitor top shall be measured by using thermal couple that is fixed firmly by epoxy glue.

(3) In case of use in 2 times reflow, 2nd reflow must be done when the capacitor’ s temperature return back to
normal level.

(4) In our recommended reflow condition , the case discoloration and the case swelling might be slightly generated.
But please acknowledge that these two phenomena do not influence the reliability of the product.

(5) The crack on top marking might be occurred by reflow heat stress.

But please acknowledge that it does not influence the reliability of the product.

(6) VPS (Vapor Phase Soldering) reflow can cause significant characteristics change and/ or mounting failure
due to deformation by acute temperature rise.

VPS is acceptable provided that the process does not exceed recommended reflow profile and temperature
rise is less than 3 deg/sec.
Please contact Panasonic for detailed conditions.

("7) The vibration-proof capacitors of size ¢ 6.3 has support terminals extending from the bottom side to the
lead edge. Then, make sure to find appropriate soldering conditions to form fillet on the support terminals if
required for appearance inspection. However, even if sufficient solder fillets are not observed, the reliability
of vibration-proof will not be lowered because the support terminals on the bottom side enhance the solder
joint to circuit board.

2-4 Manual soldering
(1) Observe temperature and time soldering specifications or do not exceed temperature of 350 “C for
3 seconds or less.
(2) If a soldered capacitor must be removed and reinserted, avoid excessive stress on the capacitor leads.
(3) Avoid physical contacts between the tip of the soldering iron and capacitors to prevent or capacitor failure.

2-5 Capacitor handling after soldering
(1) Avoid moving the capacitor after soldering to prevent excessive stress on the lead wires where they enter the seal.
(2) Do not use the capacitor as a handle when moving the circuit board assembly.
(3) Avoid striking the capacitor after assembly to prevent failure due to excessive shock.
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2-6

2-7

2-8

2-9

Circuit board cleaning
(1) Circuit boards can be immersed or ultrasonically cleaned using suitable cleaning solvents for up to
5 minutes and up to 60 ‘C maximum temperatures. The boards should be thoroughly rinsed and dried.
The use of ozone depleting cleaning agents is not recommended for the purpose of protecting our
environment.
(2) Avoid using the following solvent groups unless specifically allowed in the specification ;
(a) Halogenated cleaning solvents : except for solvent resistant capacitor types, halogenated solvents can
permeate the seal and cause internal capacitor corrosion and failure.
For solvent resistant capacitors, carefully follow the temperature and time requirements based on the
specification. 1-1-1 trichloroethane should never be used on any aluminum electrolytic capacitor.

(b) Alkaline solvents : could react and dissolve the aluminum case.
(c) Petroleum based solvents : deterioration of the rubber seal could result.
(d) Xylene : deterioration of the rubber seal could result.
(e) Acetone : removal of the ink markings on the vinyl sleeve could result.

(3) A thorough drying after cleaning is required to remove residual cleaning solvents that may be trapped
between the capacitor and the circuit board. Avoid drying temperatures, which exceed the Upper category
temperature of the capacitor.

(4) Monitor the contamination levels of the cleaning solvents during use in terms of electrical conductivity,
pH, specific gravity, or water content.

Chlorine levels can rise with contamination and adversely affect the performance of the capacitor.

(5) Depending on the cleaning method, the marking on a capacitor may be erased or blurred.

Please consult us if you are not certain about acceptable cleaning solvents or cleaning methods.

Mounting Adhesives and Coating Agents

When using mounting adhesives or coating agents to control humidity, avoid using materials containing
halogenated solvents. Also, avoid the use of chloroprene based polymers.

Cure or dry out the coating agents thoroughly, and do not leave any solvents. Make sure to dry out cleaning
agents completely immediately after washing the circuit board if the capacitors are mounted afterward, so
that the solvents are not left under the capacitor body.

Leave more than 1/3 of the sealing portion open, and do not cover that portion with any adhesives or coating.

Fumigation

In exporting electronic appliances with aluminum electrolytic capacitors, in some cases fumigation treatment
using such halogen compound as methyl bromide is conducted for wooden boxes.

If such boxes are not dried well, the halogen left in the box is dispersed while transported and enters in the
capacitors inside.

This possibly causes electrical corrosion of the capacitors. Therefore, after performing fumigation and drying
make sure that no halogen is left.

Don’ t perform fumigation treatment to the whole electronic appliances packed in a box.

Flux

If you use a halogen type (Chlorine type, Bromine type, etc.) high-activity flux, please use it after confirmation
in advance, as it may have an impact on performance and reliability of this product due to the residue of the
flux.

3.Precautions for using capacitors

3-

3-2

Environmental conditions

Capacitors should not be stored or used in the following environments.

(1) Exposure to temperatures above the upper category or below the lower category
temperature of the capacitor.

(2) Direct contact with water, salt water, or oil.

(3) High humidity conditions where water could condense on the capacitor.

(4) Exposure to toxic gases such as hydrogen sulfide, sulfuric acid, nitric acid, chlorine,
Chlorine compound, Bromine, Bromine compound or ammonia.

(5) Exposure to ozone, radiation, or ultraviolet rays.

(6) Vibration and shock conditions exceeding specified requirements.
Even within the specified requirements, a large vibration acceleration may be applied due to
resonance, so be sure to evaluate and confirm with the actual product.

Electrical precautions

(1) Avoid touching the terminals of a capacitor as a possible electric shock could result.
The exposed aluminum case is not insulated and could also cause electric shock if touched.

(2) Avoid short circuiting the area between the capacitor terminals with conductive materials
including liguids such as acids or alkaline solutions.

(3) A low-molecular-weight-siloxane which is included in a silicon material shall causes
abnormal electrical characteristics.




4.Emergency procedures

(1) If the pressure relief of the capacitor operates, immediately turn off the equipment and disconnect from the
power source.
This will minimize an additional damage caused by the vaporizing electrolyte.
(2) Avoid contact with the escaping electrolyte gas, which can exceed 100 C temperatures.
If electrolyte or gas enters the eye, immediately flush the eye with large amounts of water.
If electrolyte or gas is ingested by mouth, gargle with water.
If electrolyte contacts the skin, wash with soap and water.

5.Long term storage

(1) Expiration date is 42 months from outgoing inspection date. Leakage current of a capacitor tends to increase
with long periods of storage due to dielectric dissolution. Very high current may flow at the first voltage load
after the expiration date. However, applying voltage will reform the dielectric, and the leakage current will return
to the initial level. Storage condition is to keep in room temperature (5 °C to 35 °C) and humidity (45 % to 85 %)
with no direct sunshine.

(2) Environmental Conditions
Do not store under condition outside the area described in the specification, and also under conditions listed
below.

(a) Exposure to temperatures above the upper category or below the lower category temperature of the capacitor.

(b) Direct contact with water, salt water, or oil.

(c) High humidity conditions where water could condense on the capacitor.

(d) Exposure to toxic gases such as hydrogen sulfide, sulfuric acid, nitric acid, chlorine, Chlorine compound,
Bromine, Bromine compound or ammonia.

(e) Exposure to ozone, radiation, or ultraviolet rays.

(f) Vibration and shock conditions exceeding specified requirements.

6.Capacitor disposal

When disposing capacitors, use one of the following methods.

(1) Incinerate after crushing the capacitor or puncturing the can wall (to prevent explosion due to internal
pressure rise).
(2) Dispose as solid waste.

NOTE : Local laws may have specific disposal requirements which must be followed.

The precautions in using aluminum electrolytic capacitors follow the "Safety application guide for the use in fixed
aluminum electrolytic capacitors for electronic equipment”, RCR-2367D issued by JEITA in October 2017.
Please refer to the above application guide for details.

BWAEC-Q200 compliant
The products are tested based on all or part of the test conditions and methods defined in AEC-Q200.
Please consult with Panasonic for the details of the product specification and specific evaluation test results, etc.,
and please review and approve Panasonic’s product specification before ordering.

\Intellectual property right

We, Panasonic Group are providing the product and service that customers can use without anxiety, and are working
positively on the protection of our products under intellectual property rights.
Representative patents relating to Conductive Polymer Hybrid Aluminum Electrolytic Capacitors are as follows:

US Patent No. 7497879, 7621970, 9208954, 10262806
JP Patent No. 5360250
EP Patent No. 1808875, 2698802
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\ Reflow guaranteed condition (SMD type)

BMRoHS compliant

o Size code [JeNpNIpls! F.G G16

05) 250 temieear;ture REEISENEEIIE 260 C (255 C)| 245 C 260 C

L B At Gk Time in peak IERERGEE . .

aé 200 160 temperature (10s) 2240C10s|z250C5s
% 150 Time maintained 2230C30s|2230C30s|2230C30s
g Wl Eipelee] = 217°C40s [ 2217C40s | 2217C40s
= 100 120 S . " B

L 2200C70s|2z200C70s | z2200C70s
o

> 50 Time of reflow RIS 2 times 1 time

% %For reflow, use a thermal condition system such as infrared radiation (IR) or hot blast.
a %Panasonic have several series available for pure Tin terminal and ZVEI reflow based on

Time —— J-STD-020D (JEDEC). (Please contact sales for details.)

‘Flow soldering condition (Radial lead type) ‘
BRoHS

compliant . - Temperature Time Flow umber
Soldering condition | 260°C + 5C or less |10 sec +1 sec or less 1 time
’ Dimensions (Vibration-proof products) ‘
The size and shape are different from standard products.
@ Size code: D, D8 . A£0.2 _ (Unit : mm)
— Sizecode D L AB Hmax F I W
of [ = y - D | 6.3 6.1] 6.6] 7.8/0t0+0.15] 2.4 |0.65:0.]
8| T T =T & = D8 6.3| 8.0| 6.6| 7.8|0t0+0.15| 2.4 |0.65%0.1
L = _ F 8.0/10.5| 8.3|10.0[0t0+0.15| 3.4 [1.220.2
1+03 ° G |10.0/10.5/10.3]12.0|010+0.15| 3.5 [1.2+0.2
G16 [10.0]16.8{10.3]|11.0t0.2|0t0 +0.15| 3.2 |1.2+0.2
® Size code: F, G, G_LEF_ Supportive tir;noi.nzats () Reference (Unit - mm)
o) "] g Size code P K R S T
_ ] N P17 D |2.20.35351.10.2| 3.3 [1.05:02
al 77— 31 E'C' p D8 | 2.2 |0.35%%(1.1£0.2| 3.3 |[1.050.2
L 4 [T ZE F o |3.107£0.20.740.2] 5.3 [1.320.2
f=L=03 ® IJVT = G 4.6 (0.7+0.2/0.7£0.2| 6.9 [1.3£0.2
Pressure relief (¢10) ; : G116 4.6 ---- 10.7£0.2] 6.9 [1.3£0.2
Supportive terminals () Reference
‘ Land/Pad pattern ‘
The circuit board land/pad pattern size for chip capacitors is specified in the following table.
The land pitch influences installation strength. )
B Standard products ; USRI
o Land space Size code a b C
R L \§ C (¢ 5%XL5.8) 1.5 2.8 1.6
D (¢ 6.3XL5.8) 1.8 3.2 1.6
© & D8 (¢ 6.3XL7.7) 1.8 3.2 1.6
2 %Take mounting conditions, F (¢ 8xL10.2) 3.1 4.0 2.0
AN I solderability and fitting strength G (¢ 10XL1 0-2) 4.6 4.1 2.0
@ c into considerationl when selecting G16 (¢ 10XL1 6.5) 4.6 4.1 2.0
parts for your design.

Larger dimension of “a” may prevent back fillet from being formed
adequately to obtain required solder strength.

WVibration-proof products

(Unit : )
@ Size code: D, D8 @ Size code: F, G, G16 LRI

Size code A B C D E F G H

C @
o[ e, e [Thile . D (¢ 6.3xL6.1) |1.2]3.6]3.2|2.0]0.95/0.65/ 1.0 [ 1.2
o) O D8 (¢ 6.3xL8.0)| 1.2 |3.6|3.2|2.0]0.95/0.65/1.0| 1.2
o @ o]® F (¢ 8xL10.5) |2.7|4.0|4.7/1.3]1.0 1.7 [1.1]2.5
e S G (¢ 10xL10.5) |3.94.4|4.7[1.3[12 1.9 [1.1]2.5
G16 (6 10xL16.8) | 3.9 |4.4|4.7[1.31.2 1.9 [1.1]2.5

%Take mounting conditions, solderability and
fitting strength into consideration when
selecting parts for your design.

Land space

Larger dimension of “a” may prevent back fillet from being formed
adequately to obtain required solder strength.
% The vibration-proof capacitors of size ®6.3 has support terminals extending from the

bottom side to the lead edge. Then, make sure to find appropriate soldering conditions
to form fillet on the support terminals if required for appearance inspection.



- Packing specifications

\Packaging specifications

BReel Dimensions (not to scale)
W=1

|
¢ 50min

| 3.0

¢ 380=20

BDimensions of Outer Carton Box

L+5

W=£5

BEMin.Packing Quantity

Size code Min.Packing Q'ty pcs.

G D 1000
D8 900
5 G 500
G16 250

B Taping Dimensions in mm =

+l
2,0£0.] 4.0%0.1 $1.5%" 2| 0.6max.

D

e 0

= - - $| S
[an]

_ — —
Polarity P£0.1 A£0.2 D+0.2

%Ask factory for technical specifications.

() Reference

(Unit : mm)
Size code W
C 14.0
D, D8 18.0
F G G16 26.0
(Unit : mm)
Size code H W, L
C 220 | 395
D, D8 250 | 395
F, G G16 220 | 395
(Unit : mm)
Size code A B C D P F w
C 57| 57| 80| 64]|12.0| 55|12.0
D 7.0 7.0 9.0| 6.4|12.0| 7.5|16.0
D8 7.0 7.0/ 9.0| 84|12.0| 7.5|16.0
F 8.7 87112.5|11.0]16.0|11.5|24.0
G 10.7110.7[14.5]11.0[16.0{11.5|24.0
Gl6 10.7110.7[14.5|17.5(20.0{11.5|24.0

|Radial lead

type

WPacking quantity

Size code Quantity (pcs. / Bag) Quantity (pcs. / Box)
F (¢ 8%L9.5) 200 4000
G (¢ 10xL9.5) 200 2000
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Line-up

Surface mount type (V type)

Category
temperature
range (C)

NEUES Page Part No. Features

Small size
Large capacitance
High ripple
High temperature
Long life

Low ESR
High ripple current
Long life
105 C 10,000 h

ZA | 131 to 132 | EEHZA--- [ ] -55to 105

Low ESR
High ripple current
Long life
125 C 4,000 h

ZC | 133to 134 | EEHZC--- ([ ] ([ -55to 125

Large capacitance
High ripple current
Long life
125 4,000 h

ZK |1351t0 136 | EEHZK--- e o o [ ] -55to 125

Large capacitance
ZKU | 137 to 138 | EEHZK--U- Long life e o o [ -55to 125
125 C 4,000 h

145 C 2,000 h
135C 4,000 h

ZS | 141 to 142 | EEHZS--- 125 C 4,000 h e o [ -55to 125

ZE | 1391to 140 | EEHZE--- o O -55 to 145

Radial lead type (A type)

Category

NEES Page Part No. Features temperature

range (°C)

Small size
Large capacitance
High temperature
Long life

ZF | 143 to 144 | EEHAZF--- 150 °C 1,000 h o o -55to 150

Hybrid

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-up
Series system diagram éﬁ}g?“’"
Products list

ZA

ZC o
ZK tm;’;lf,ff

Radial
lead type

127



Rated voltage

Capacitance

) ESR(mQ) (WF) Page Series
25 to 50 80to 120 10 to 33 C 5.0 5.8
55 10 63 50 to 120 10 to 56 D 6.3 5.8
30 to 80 22 to 100 D8 6.3 7.7 131to 132 | ZA
55 16 80 27 to 45 22 to 220 F 8.0 10.2
30 to 36 3310330 G 10.0 | 10.2
25 to 50 80to 120 10 to 33 C 5.0 5.8
25 10 63 50 to 120 10 to 56 D 6.3 5.8
30 to 80 22 to 100 D8 6.3 7.7 |133to 134 | ZC
215 e 510 27 to 45 22 t0 220 F 8.0 10.2
20 to 36 33 to 30 G 10.0 | 10.2
80 to 100 33 to 47 C 5.0 5.8
50 to 60 56 to 82 D 6.3 5.8
25to 35 30to 35 100 to 150 D8 6.3 7.7 |135t0136 | ZK
27 180 to 270 F 8.0 10.2
20 33010 470 G 10.0 | 10.2
80 to 100 39 to 56 C 5.0 5.8
50 to 60 68 to 100 D 6.3 5.8
251to0 35 30 to 35 120 to 180 D8 6.3 7.7 | 137 to 138 | ZKU
27 220 to 330 F 8.0 10.2
20 390 to 560 G 10.0 | 10.2
25 16 63 27 to 40 3310220 F 8.0 10.2 13910 140 | 76
20 to 30 56 to 330 G 10.0 | 10.2
2510 63 111to 15 150 to 560 G16 | 10.0 | 16.5 | 141to 142 | ZS

Rated voltage

V)

25to 63

ESR(MmQ)

27 to 40

Capacitance
(wF)

33to 150

Size (mm)

6D

8.0

9.5

20 to 30

56 to 270

10.0

9.5

Page

143 to 144

Series

ZF
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| Surface mount type (V type)

P.139 to 140

VA=

Guaranteed at 145 C
Long life

ZA ZC P.135 t0 136 P.137t0 138
Standard Guaqazr%te:gd 2t Z K Z K

Guaranteed at 125 C
Guaqazn;ggd at Large capacitance

C Size C Size Lng 7

25V1t050V

10 uF to 33 uF C Size C Size

25Vt0 35V 25Vt035V
D 33 uFto 47 uF 39 uF to 56 uF
Size
25Vt0 63V

10 uF t0 56 uF D Size D Size

25V1035V 25Vt035V

56 wFto 82 uF 68 wFto 100 uF
D 8 Size D 8 Size
25Vt063V 25V1t0 63V . .
22 uF 10100 uF 22 uF 10100 uF D8 Size D8 Size
25Vt035V 25Vt035V
F F 100 wF to 150 wF 120 wF to 180 wF
Size Size

25V1080V 25V1080V . . ZS
22 uF 10 220 uF 22 UF 10 220 uF F Size F Size

25V1035V 25V1035V CuEEmices &
G G 180 1F t0 270 wuF 220 uF 10330 uF 125
Size Size

25Vto 80V 25Vt080V . . .
33 uF 10 330 wF 33 uF t0 330 wf G Size G Size G 1 6 Size
25Vto 35V 25Vto 35V 25Vt0 63V
330 uF t0 470 uF 390 uF to 560 uF 150 WF to 560 WF

25V1t050V
10 wF to 33 wF

D Size

25Vt0 63V
10 wFto 56 wF

F Size

25V10 63V
33 uFto 220 uf

G Size

25V1063V
56 uF to 330 uF

| Radial lead type (A type)

P.143 10 144

LF

Guaranteed at
150 C

F Size

25Vt0 63V
33 uFto 150 uF

G Size

25Vt0 63V
56 wF to 270 uF




- Products list

Size - ESR Matrix list Size code (ESR mQ)

wF
\ 10 22 27 33 39 47 56 68 82 100 120 150 180 220 270 330 390 470 560

Series

ZA

ZC

ZK

25 | ZKU

ZE

ZF

ZS

ZA

ZC

ZK

35 | zZKU

ZE

ZF

ZS

ZA
ZC

50 ZE

ZF

ZS

ZA

z -

63 ZE

ZF

ZS

ZA
80

ZC

Size code

(unit : mm) (unit : mm)

¢ 8xL10.2 ¢ 8 xL9.5
¢ 10xL10.2 ¢ 10 x L9.5

¢ 10xL16.5

¢ 5xL5.8
¢ 6.3 xL5.8
¢ 6.3xL7.7

gs%g:ﬁon Series system diagram
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) N0 ©
ount ZASeries a :js e -

mount type

Endurance: 10000 hat 105°C  High voltage (80 Vmax)  AEC-Q200 compliant Characteristics dependencies in low temperature and frequency are as small as polymer type.
Low ESR and High ripple current(70 %, Lower ESR than current V-FP) Vibration-proof products are available upon request.(¢6.3 mm and larger) ~ RoHS compliant

@ Specifications

Items Specifications
Size code C D D8 F G
Category temperature range -55Cto +105C
Rated voltage range 25Vto 50V 25Vto 63V 25Vto 80V
Nominal capacitance range | 10 wF to 33 wF | 10 uF to 56 wF ‘ 22 wFto 100 uF| 22 wFto 220 ,(LF| 33 wF to 330 wF
Capacitance tolerance +20 %(120 Hz/+20 C)

Leakage current [=0.07 CVor 3 (LA) After 2 minutes (Whichever is greater)
Dissipation factor(tan &) Please see the attached characteristics list

Surge voltage (V) Rated voltage x 1.25 (15 C to 35 C)

+105 °C, 10000 h, apply the rated ripple current without exceeding the rated voltage

Capacitance change | Within =230 % of the initial value

tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit
Endurance

DC leakage current| Within the initial limit

ESR after endurance Size Code

(Q/100 kHz) C D D8 F G

(-40C) 2.0 1.4 0.8 0.4 0.3

After storage for 1000 hours at +105 “C£2 °C with no voltage applied and then being stabilized

shelf life at +20 °C, capacitors shall meet the limits specified in endurance. (With voltage treatment)

+85 C, 85 % to 90 %, 2000 h, rated voltage applied

Capacitance change| Within £30 % of the initial value

Damp heat (Load) tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

After reflow soldering and then being stabilized at +20 °C,
capacitors shall meet the following limits.

Resistance to

soldering heat Capacitance chang | Within =10 % of the initial value

tanoé Within the initial limit

DC leakage current | Within the initial limit

® Marking and dimensions

@

Negative polarity marking (—) 1

|

R. capacitance (uF)

P)

Series identification

| »D=*0.5

R. voltage code

—~
(=
=

Lot No.
Pressure Relief (¢ 10 and larger)
() Reference
(Unit : mm)
R. volt V) 25 35 50 63 80 [SiKE
Hybrid voltage (V) el D L AB H I w P K
Cod E|V|IH|J|K
Guidelines and Precautions ode C 5.0 5.8+x0.3 | 5.3| 6.5max.| 2.2 [0.65%£0.1| 1.5 ]0.35 f8§8
Mounting specifications

e enens D | 6.3| 5.8+0.3 | 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35'3:13
_ Line-up| b

Seres sytem dagram "

Products list

D8 | 6.3| 7.7£0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35313
F | 8.0|10.2+0.3 | 8.3|10.0 max.| 3.4 |0.90£0.2 | 3.1 | 0.70£0.2
G [10.010.2+0.3 [10.3|12.0 max.| 3.5 | 0.90£0.2 | 4.6 | 0.70£0.2

*The dimensions of the vibration-proof products, please refer to the page of the mounting specification
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Surface mount type ZASeries

® Characteristics list

Case size (mm)

Min. Packaging Q'y

Specifications

Rated Part number

: Capacitance Size (pcs)
Series vog}a)ge (12% %Wh  $p — Lvmramnmof code R‘FFEACULTQLC Ea&g)z tan § %3 Standard  Vibration-proof Taping
product  product product product

22 5.0 | 5.8 — C 900 80 0.14 | EEHZATE220R - 1000

33 5.0 | 5.8 = C 900 80 0.14 | EEHZATE330R - 1000

47 6.3 | 5.8 6.1 D 1300 50 0.14 |EEHZATE470P | EEHZATE470V 1000

56 6.3 | 5.8 6.1 D 1300 50 0.14 | EEHZATE560P | EEHZATE560V 7000

25 68 6.3 | 7.7 8.0 D8 2000 30 0.14 | EEHZATE680XP | EEHZATE680XV 900
100 6.3 | 7.7 8.0 | D8 2000 30 0.14 | EEHZATET101XP | EEHZATETOTXV 900

150 8.0 [10.2 10.5 F 2300 27 0.14 |EEHZATE151P | EEHZATE151V 500

220 8.0 |10.2 | 10.5 F 2300 27 0.14 |EEHZA1E221P | EEHZATE221V 500

330 170.0 | 10.2 | 10.5 G 2500 20 0.14 |EEHZATE331P |EEHZATE331V 500

10 5.0 5.8 = C 900 100 0.12 | EEHZATV100R - 1000

22 5.0 5.8 - C 900 100 0.12 |EEHZATV220R — 1000

27 6.3 5.8 6.1 D 1300 60 0.12 |EEHZATV2T70P | EEHZATV2T70V 17000

33 6.3 5.8 6.1 D 1300 60 0.12 |EEHZATV330P | EEHZATV330V 1000

47 6.3 5.8 6.1 D 1300 60 0.12 | EEHZATV4T70P | EEHZATV4T70V 1000

35 68 6.3 7.7 8.0 D8 2000 35 0.12 | EEHZATV680XP | EEHZATV680XV 900
ZA 100 8.0 |10.2 | 10.5 F 2300 27 0.12 |EEHZATV101P | EEHZATV101V 500
150 8.0 [10.2 10.5 F 2300 27 0.12 |EEHZATV151P | EEHZATV151V 500

220 10.0 | 10.2 | 10.5 G 2500 20 0.12 |EEHZATV221P | EEHZA1V221V 500

270 170.0 | 10.2 | 10.5 G 2500 20 0.12 |EEHZATV2T71P | EEHZATV2T71V 500

10 5.0 5.8 = C 750 120 0.10 | EEHZATH100R = 17000

22 6.3 5.8 6.1 D 1100 80 0.10 |EEHZATH220P | EEHZATH220V 1000

50 33 6.3 | 7.7 8.0 | D8 1600 40 0.10 | EEHZATH330XP | EEHZATH330XV 900
47 8.0 |10.2 |10.5 F 1800 30 0.10 | EEHZATH470P | EEHZATH4T70V 500

68 8.0 |10.2 | 10.5 F 1800 30 0.10 | EEHZATH680P | EEHZATH680V 500

100 10.0 | 10.2 | 10.5 G 2000 28 0.10 |EEHZATH101P |EEHZATHI01V 500

10 6.3 5.8 6.1 D 1000 120 0.08 | EEHZA1J100P | EEHZA1J100V 1000

22 6.3 7.7 8.0 D8 1500 80 0.08 | EEHZA1J220XP | EEHZA1J220XV 900

33 8.0 110.2|10.5 F 1700 40 0.08 | EEHZA1J330P | EEHZA1J330V 500

63 47 8.0 110.2 10.5 F 1700 40 0.08 | EEHZA1J470P | EEHZA1J470V 500
56 10.0 | 10.2 {10.5 G 1800 30 0.08 | EEHZA1J560P | EEHZA1J560V 500

68 170.0 | 10.2 | 10.5 G 1800 30 0.08 | EEHZA1J680P | EEHZATJ680V 500

82 10.0 [ 10.2 | 10.5 G 1800 30 0.08 | EEHZA1J820P | EEHZA1J820V 500

80 22 8.0 [10.2 10.5 F 1550 45 0.08 | EEHZATK220P | EEHZATK220V 500
33 710.0 | 10.2 | 10.5 G 1700 36 0.08 | EEHZAT1K330P | EEHZATK330V 500

%1 :Ripple current (100 kHz/ +105 °C )

%2:ESR (100 kHz/+20 C)

*3:tan § (120 Hz/ +20 C)

#Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications”.

® Frequency correction factor for ripple current

Rated capacitance(uF) Frequency 100 Hz =f <200 Hz 200 Hz =f <300 Hz 300 Hz =f <500 Hz
C <47 uk

47 uF =C <150 uk

Correction
factor

150 uF =C

500 Hz = f < 1 kHz

Rated capacitance (uF)
C <47 uk

Frequency

47 uF =C <150 uk

Correction

150 uF =C

factor

Rated capacitance(uF)
C <47 uk

Frequency

47 uF =C <150 uk

Correction
factor

150 uF =C

Rated capacitance(uF)
C <47 uk

Frequency

47 uF =C <150 uk

Correction

150 uF=C

factor

0.10 0.170 0.15 0.20

0.15 0.20 0.25 0.30

0.15 0.25 0.25 0.30
TkHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz

0.30 0.40 0.45 0.50

0.40 0.45 0.55 0.60

0.45 0.50 0.60 0.65

Hybrid

10kHz=f<15kHz 15kHz=f<20kHz 20kHz=f<30kHz 30kHz=f<40kHz Gutielines and Precautions

0.60 0.65 0.70 0.75 g Speeieatons

0.70 0.75 0.80 0.80 Se[amon ;-eirinese;‘/t:tem diagram

0.75 0.80 0.85 0.85 guice Products list
40 kHz = f <50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f

0.80 0.85 1.00 1.05

0.85 0.90 1.00 1.00

0.85 0.90 1.00 1.00

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Radial
lead type|
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Surface
mount type ZC Series

Endurance: 4000 h at 125 C High-withstand voltage (80 V max.), Low LC (0.01 CV or 3 uA)
Low ESR and High ripple current(70 %, Lower ESR than current V-FP) Vibration-proof products are available upon request.(#6.3 mm and larger)
Characteristics dependencies in low temperature and frequency are as small as polymer type. AEC-Q200 compliant RoHS compliant

@ Specifications
Items Specifications
Size code C D D8 F G
Category temperature range 55 Cto+125C
Rated voltage range 25Vto 50V 25Vto 63V 25V1to 80V
Nominal capacitance range| 10 wF to 33 wF|10 wF to 56 U,F‘ 22 WFto 100 wF |22 wF to 220 uF’ 33 wF to 330 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current [=0.01 CVor 3 (uA) After 2 minutes (Whichever is greater)
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage) (V) Rated voltage x 1.25 (15 C to 35 C)
125 °C, 4000 h, apply the rated ripple current without exceeding the rated voltage
Capacitance change | Within £30 % of the initial value
Endurance 1 tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
DC leakage current| Within the initial limit
+125 C, 3000 h, apply the rated ripple current without exceeding the rated voltage
Capacitance change | Within £30 % of the initial value
Endurance 2 tan & = 200 % of the initial limit
E.S.R. = 300 % of the initial limit
DC leakage current| Within the initial limit
Shelf life After storage for.1 000 hours at +1 25 °C12 °C yvith no voltage applieq and then being stabilized
at +20 °C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
+85 C, 85 % to 90 %, 2000 h, rated voltage applied
Capacitance change| Within £30 % of the initial value
Damp heat (Load) tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
DC leakage current| Within the initial limit
After reflow soldering and then being stabilized at +20 °C,
capacitors shall meet the following limits.
Resistance to Capacitance chang | Within £10 % of the initial value
soldering heat —— T
tané Within the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

0.3 max. @ A%0.2 ¥i g
Negative polarity marking () L
e Jeuel”
R. capacitance (uwF) E 3 @
Series identification g O O
""" R. voltage code ® W o
Lot No. )
Pressure Relief (¢ 10 and larger) ( ) Reference
Hybnd (Unit : mm)
Guidelines and Precautions R. voltage (V) 25 35 50 63 80 Size
g acigars voltage (V) oz Kl L AB H I w P K
T Line-up| E|VIH|J|IK
____Linewwp| Code c | 50| 5803 53| 6.5max.| 2.2 |0.65+0.1] 1.5 | 0.35313
Series system diagram | :
Products list D 6.3| 5.8£0.3| 6.6| 7.8 max.| 2.6 |0.65+x0.1| 1.8 | 0.35 fg:%g

D8 | 6.3| 7.7£0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.357813
F | 8.0[10.2£0.3 | 8.3[10.0 max.| 3.4 |0.90+0.2 | 3.1 | 0.70£0.2
G [10.0[10.2£0.3 [10.3[12.0 max.| 3.5 | 0.90+0.2 | 4.6 | 0.70£0.2

*The dimensions of the vibration-proof products, please refer to the page of the mounting specification
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Surface mount type ZC Series

Endurance 1:125 “C 4000 hours
Endurance 2:125 °C 3000 hours

@ Characteristics list

Case size (mm) Specifications Min Packaging 'ty
Series vi?gaegde Capaucitance L Size  Ripple Curre:: = Part number (oee)
W) FORW)  $p — code/ B (mATmS) E(Sr;R]ﬁK)Z tan § %3 Standard  Vibration-proof ;1
product oroduct Endurance 1 Endurance 2 prod uct product
22 5.0 5.8 — C 550 — 80 | 0.14 |EEHZCTE220R - 1000
33 5.0 5.8 = C 550 = 80 | 0.14 |EEHZCI1E330R - 1000
47 6.3 5.8 6.1 D 900 - 50 0.14 |EEHZC1E4T0P |EEHZCTE4TOV 1000
56 6.3 5.8 6.1 D 900 = 50 | 0.14 |EEHZC1E560P |EEHZC1E560V 1000
25 68 6.3 7.7 8.0 | D8 | 1400 = 30 0.14 |EEHZCTE680XP |EEHZCTE680XV 900
100 6.3 7.7 8.0 | D8 | 1400 = 30 | 0.14 |EEHZCI1E101XP|EEHZCTETOTXV 900
150 8.0 | 10.2 | 10.5 F | 1600 | 1900 27 | 0.14 |EEHZCIE151P |EEHZCIET51V 500
220 8.0 | 10.2 | 10.5 F | 1600 | 1900 27 0.14 |EEHZC1E221P |EEHZCTE221V 500
330 | 10.0 | 10.2 | 10.5 G | 2000 | 2900 20 | 0.14 |EEHZC1E331P |EEHZCTE331V 500
10 5.0 5.8 — C 550 = 100 | 0.12 |EEHZC1VI00R — 1000
22 5.0 5.8 - C 550 - 100 0.12 |EEHZC1V220R - 1000
33 6.3 5.8 6.1 D 900 = 60 | 0.12 |EEHZC1V330P |EHZC1V330V 1000
47 6.3 5.8 6.1 D 900 = 60 0.12 |EEHZCTVATOP |EEHZC1V4T0V 1000
35 68 6.3 7.7 8.0 | D8 | 1400 = 35 | 0.12 |EEHZC1V680XP|EEHZCTV680XV 900
100 8.0 | 10.2 | 10.5 F | 1600 | 1900 27 | 0.12 |EEHZCIVI01P |EEHZCTVI0TV 500
150 8.0 | 10.2 | 10.5 F | 1600 | 1900 27 0.12 |EEHZC1V151P |EEHZCTVI5TV 500
220 | 10.0 | 10.2 | 10.5 G | 2000 | 2800 20 | 0.12 |EEHZC1V221P |EEHZC1V221V 500
ZC 270 | 10.0 | 10.2 | 10.5 G | 2000 | 2800 20 0.12 |EEHZCIV2T71P |EEHZCIV2T71V 500
10 5.0 5.8 - C 500 - 120 0.10 |EEHZCTHT00R - 1000
22 6.3 5.8 6.1 D 750 = 80 | 0.10 |EEHZC1H220P |EEHZC1H220V 17000
33 6.3 7.7 8.0 | D8 | 1100 - 40 0.10 |EEHZCTH330XP|EEHZCTH330XV 900
50 47 8.0 | 10.2 | 10.5 F | 1250 = 30 | 0.10 |EEHZC1H470P |EEHZCTHA4T70V 500
68 8.0 | 10.2 | 10.5 F | 1250 - 30 | 0.10 |EEHZCTH680P |EEHZCTH680V 500
100 | 10.0 | 10.2 | 10.5 G | 1600 = 28 0.10 |EEHZCTH101P |EEHZCTH101V 500
120 | 10.0 | 10.2 | 10.5 G | 1600 - 28 | 0.10 |EEHZCTH121P |EEHZCIH121V 500
10 6.3 5.8 6.1 D 700 = 120 0.08 |EEHZC1J100P |EEHZC1J100V 1000
22 6.3 7.7 8.0 | D8 900 - 80 0.08 |EEHZC1J220XP |EEHZC1J220XV 900
33 8.0 | 10.2 | 10.5 F 11100 = 40 | 0.08 |EEHZC1J330P |[EEHZC1J330V 500
63 47 8.0 | 10.2 | 10.5 F | 1100 - 40 0.08 |EEHZC1J470P |EEHZC1J470V 500
56 | 10.0 | 10.2 | 10.5 G | 1400 = 30 | 0.08 |EEHZC1J560P |EEHZC1J560V 500
68 | 10.0 | 10.2 | 10.5 G | 1400 - 30 | 0.08 |EEHZC1J680P |EEHZC1J680V 500
82 | 10.0 | 10.2 | 10.5 G | 1400 — 30 0.08 |EEHZC1J820P |EEHZC1J820V 500
22 8.0 | 10.2 | 10.5 F | 1050 - 45 | 0.08 |EEHZCTK220P |EEHZC1K220V 500
80 33 | 10.0 | 10.2 | 10.5 G | 1360 = 36 0.08 |EEHZC1K330P |EEHZCTK330V 500
47 110.0 | 10.2 | 10.5 G | 1360 — 36 0.08 |EEHZC1K470P |EEHZCTK4T70V 500

%1 :Ripple current (100 kHz/ +125 °C ) %2:ESR (100 kHz/+20 C) %3:tan & (120 Hz/ +20 C)
@®Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications".

® Frequency correction factor for ripple current
Rated capacitance(uF) Frequency 100 Hz =f <200Hz 200Hz =f <300Hz 300Hz=f<500Hz 500 Hz =f < 1 kHz

C <47 uF , 0.10 0.10 0.15 0.20
47 uF = C < 150 uF CO;;QC%S” 0.15 0.20 0.25 0.30
150 uF = C 0.15 0.25 0.25 0.30
Rated capacitance(uF) Frequency 1kHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f <10 kHz
C <47 uF _ 0.30 0.40 0.45 0.50
47 uF S C < 150 4uF CO}E?&Z‘?” 0.40 0.45 0.55 0.60
150 uF = C 0.45 0.50 0.60 0.65
Rated capacitance(uF) Frequency 10kHz =f<15kHz 15kHz =f<20kHz 20kHz =f<30kHz 30 kHz = f < 40 kHz
C <47 uF , 0.60 0.65 0.70 0.75
47 uF=C < 150 1uF CO;;QC%S” 0.70 0.75 0.80 0.80
150 uF = C 0.75 0.80 0.85 0.85 Hybrid
Rated capacitance(uF) Frequency 40 kHz =f <50 kHz 50 kHz =f < 100 kHz 100 kHz =f <500 kHz 500 kHz = f Suigenes and precautions
Packing specifications
C <47 uF _ 0.80 0.85 1.00 1.05 "ILine-up
47 uF = C < 150 uF| Comection 0.85 0.90 1.00 1.00 S i system digram
150 uF = C factor 0.85 0.90 1.00 1.00 Products list
@ After endurance ESR (100 kHz, -40 C)
Size code C D D8 F ]
ESR (Q) 2.0 1.4 0.8 0.4 0.3

Design and Specifications are each subject to change without notice. Ask factory for the current technical Specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Surface
mount type Z K NEES

High capacitance and High ripple current compared with ZC series  Characteristics dependencies in low temperature and frequency are as small as polymer type.
Endurance : 4000 h at 125 "C(High temperature / Long life)  CVibration-proof products are available upon request.(¢6.3 mm and larger)
Low ESR(85 %, Lower ESR than Current V-TP), Low LC(0.01 CV or 3uA)  AEC-Q200 compliant ~ RoHS compliant

® Specifications

Items Specifications
Size code C D D8 F G
Category temperature range 55 Cto+125C
Rated voltage range 25Vto35V
Nominal capacitance range | 33 wF to 47 uF [ 56 wF to 82 uF [ 100 uF to 150 uF| 180 wF to 270 uF| 330 WF to 470 uF
Capacitance tolerance +20 %(120 Hz/+20 C)

Leakage current I1=0.01 CV or3 (uA) After 2 minutes (whichever is greater)
Dissipation factor(tané) Please see the attached characteristics list

Surge voltage (V) Rated voltage x 1.25 (15 C to 35 C)

125 °C, 4000 h, apply the rated ripple current without exceeding the rated voltage

Capacitance change | Within =230 % of the initial value
tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
Endurance — T
DC leakage current| Within the initial limit
ESR after endurance Size Code
(Q/100 kHz) C D D8 F G
(-40 C) 2.0 1.4 0.8 0.4 0.3
Shelf life After st?rage for.1 000 hours at +1 25 °§12 °C yvith no voltage applieq and then being stabilized
at +20 °C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
85 °C, 85 % to 90 %, 2000 h, rated voltage applied
Capacitance change| Within £30 % of the initial value
Damp heat (Load) tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
DC leakage current| Within the initial limit
After reflow soldering and then being stabilized at +20 °C,
capacitors shall meet the following limits.
Resistance to Capacitance chang | Within £10 % of the initial value

soldering heat

tané Within the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

0.3 max.

O,
F
I+
S
N
<
6

Negative polarity marking (=) 1
| . Joholt
. O 3 —~
R. capacitance (wF) @ 3 a
Series identification % O O

R. voltage code L @ w =)
Lot No.

Pressure Relief (¢ 10 and larger)

() Reference

(Unit : mm)
R.voltage (V) 25 35 g(ljzdee éD L AB H I W =} K
i E
Hybrid Code v C | 5.0/ 5.8+0.3| 53| 6.5max.| 2.2 |0.65£0.1 | 1.5 | 0.357¢13
Guidelines and Precautions 1015
Mounting specifications D | 6.3| 5.840.3 | 6.6| 7.8 max.| 2.6 |0.65%0.1| 1.8 | 0.35X5,3
____Line-up) D8 | 6.3| 7.7+0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35%313
Series system diagram quide
Products list F 8.0110.2£0.3 | 8.3 |10.0 max.| 3.4 [{0.90+0.2 | 3.1 | 0.70x0.2
G [10.0]10.2+0.3 [10.3 [12.0 max.| 3.5 |0.90+0.2 | 4.6 | 0.70%0.2
ZK ?ﬁgﬁe *The dimensions of the vibration-proof products, please refer to the page of the mounting specification
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Surface mount type ZK Series

® Characteristics list

Case size (mm)

Rated

Specifications

Part number

Min. Packaging Q'y

: Capacitance Size ‘ _ (pcs)
IR NN 0D g OIS R n s Standard Vortonro! poping
47 50| 5.8 - C 850 80 | 0.14 |EEHZK1E470R - 1000

68 6.3 | 58| 6.1 D 1300 50 | 0.14 |EEHZK1E680P |EEHZKTE680V| 1000

o5 82 6.3 | 58| 6.1 D 1300 50 | 0.14 |EEHZKT1E820P |EEHZK1E820V| 1000

150 6.3 | 7.7 8.0 | D8 1800 30 | 0.14 |EEHZKTET51XP|EEHZKTET5TXV 900

7K 270 8.0 10.2|105| F 2000 27 | 0.14 |EEHZK1E271P |EEHZK1E271V 500
470 |10.0 110.2|10.5| G 2800 20 | 0.14 |EEHZKTEAT71P |EEHZK1E4T71V 500

33 5.0| 5.8 - C 750 100 | 0.12 |EEHZK1V330R - 1000

56 6.3 | 58| 6.1 D 1200 60 | 0.12 |EEHZK1V560P [EEHZK1V560V| 1000

35 100 6.3 | 7.7| 8.0 | D8 1700 35 | 0.12 |EEHZKIVI01XP|EEHZKTVIOTXV 900

180 8.0 (10.2|10.5| F 2000 27 | 0.12 |EEHZK1V181P [EEHZK1V181V 500

330 [10.0(10.2]10.5| G 2800 20 | 0.12 |EEHZK1V331P |EEHZK1V331V 500

%1 :Ripple current (100 kHz/ +125°C)

2 :ESR (100 kHz/+20 C)

%3:itan & (120 Hz/ +20 C)

@Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications".

® Frequency correction factor for ripple current

Rated capacitance(uF) Frequency 100 Hz =f <200 Hz 200Hz =f <300Hz 300Hz=f<500Hz 500 Hz=f<1kHz
C <47 uF

47 uF=C <100 wk
100 uF=C

Correction
factor

Rated capacitance(iF)
C<7uF

47 uF=C <100 uk
100 uF=C

Frequency

Correction
factor

Rated capacitance (uF)
C <47 uk

47 uF=C <100 uk
100 uF=C

Frequency

Correction
factor

Rated capacitance (uF)
C <47 uk

47 uF=C <100 uk
100 uF=C

Frequency

Correction
factor

0.15 0.20 0.25 0.35

0.15 0.25 0.30 0.40

0.15 0.25 0.30 0.40
TkHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz

0.45 0.55 0.60 0.65

0.50 0.60 0.65 0.70

0.50 0.60 0.65 0.70
10kHz=f<15kHz 15kHz=f<20kHz 20kHz=f<30kHz 30kHz=f <40 kHz

0.70 0.75 0.75 0.75

0.75 0.75 0.80 0.80

0.75 0.80 0.85 0.85
40 kHz = f < 50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f

0.80 0.85 1.00 1.05

0.85 0.90 1.00 1.00

0.85 0.90 1.00 1.00

Design and Specifications are each subject to change without notice. Ask factory for the current technical Specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Hybrid

Guidelines and Precautions
Mounting s| i

Packin,

Selection
guide

Series system diagram

Products list
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mgggta g)?pe Z KU Series

Endurance : 4000 h at 125 *C(High temperature / Long life) Large capacitance compared with ZK series
Low ESR(85 %, Lower ESR than Current V-TP), Low LC(0.01 CV or 3 uA)  Vibration-proof products are available upon request.(¢6.3 mm and larger)
Characteristics dependencies in low temperature and frequency are as small as polymer type. ~ AEC-Q200 compliant RoHS compliant

® Specifications

Items Specifications
Size code C D D8 F G
Category temperature range -55Cto+125C
Rated voltage range 25Vto 35V
Nominal capacitance range| 39 uF to 56 wF [ 68 uF to 100 wF | 120 WF to 180 uF [220 uF to 330 uF 390 WF to 560 uF
Capacitance tolerance +20 %(120 Hz/+20 C)

Leakage current I1=0.01 CV or3 (uA) After 2 minutes (whichever is greater)
Dissipation factor(tané) Please see the attached characteristics list

Surge voltage (V) Rated voltage X 1.25 (15 C to 35 C)

+125C+2 C, 4000 h, apply the rated ripple current without exceeding the rated voltage.

Capacitance change | Within £30 % of the initial value
tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
Endurance — e
DC leakage current| Within the initial limit
ESR after endurance Size Code
(Q/100 kHz) C D D8 F G
(-40C) 2.0 1.4 0.8 0.4 0.3
Shelf [ife After storage for.1 000 hours at +1 25 °§i2 °C yvith no voltage applieq and then being stabilized
at +20 °C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
85 °C, 85 % to 90 %, 2000 h, rated voltage applied
Capacitance change| Within £30 % of the initial value
Damp heat (Load) tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

® Marking and dimensions

®
>
i+
o
i\)
L
(68}

Negative polarity marking (=)

R. capacitance (wF)

0.2

P)

Series identification

B+

‘ $D=*0.5 |

R. voltage code

® w a

Pressure Relief (¢ 10 and larger) () Reference

(Unit : mm)
R.voltage (V) 25 35 Size S L AB H I W p K

code
Cod
ode BV C | 5.0/ 58+0.3]| 53| 6.5max.| 2.2 |0.65+0.1| 1.5 | 0.35 313

D | 63| 58+0.3| 6.6| 7.8max. | 2.6 |0.65=0.1| 1.8 | 0.35*312
D8 | 6.3| 7.7#0.3| 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35*312
F | 8.0(10.2+0.3 | 8.3|10.0 max.| 3.4 |0.90+0.2 | 3.1 [ 0.70+0.2

G [10.0{10.2+0.3 |10.3 |12.0 max.| 3.5 |0.90%+0.2 | 4.6 | 0.70£0.2
Hybrid *The dimensions of the vibration-proof products, please refer to the page of the mounting specification

Guidelines and Precautions
Mounting specifications
Packing specifications

Line-up
Series system diagram
Products list

Selection
guide
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Surface mount type ZKUSeries

® Characteristics list

Case size (mm)

Rated

Specifications

Part number

Min. Packaging Qty

. Capacitance Size . . (pcs)
Series vog?)ge (£20%) (F) ~ pp %?(?dduac'td L\/ibrg%r:j&roof code RI(pETlfA(\Zu;ren:ts ;1 E(SIEQX)2 tan § %3 S;)tr?ondduags Vib‘;zar’t(i)%nl;pétcoof eyt
56 5.0| 5.8 - C 850 80 | 0.14 |EEHZK1E560UR - 1000

100 6.3 58| 6.1 D 1300 50 | 0.14 |EEHZKT1E101UP [EEHZKTETOTUV| 1000

25 180 6.3 7.7| 8.0 | D8 1800 30 | 0.14 |EEHZKE181XUP |EEHZKE181XUV 900

330 8.0 110.2 [10.5| F 2000 27 | 0.14 |EEHZK1E331UP |EEHZK1E331UV 500

Tl 560 |10.0]10.2|10.5| G 2800 20 | 0.14 |EEHZK1E561UP |EEHZK1E561UV 500
39 5.0 | 5.8 - C 750 100 | 0.12 |EEHZK1V390UR = 1000

68 6.3] 58| 6.1 D 1200 60 | 0.12 |EEHZK1V680UP |EEHZK1V680UV| 1000

35 120 6.3 7.7 | 8.0 | D8 1700 35 | 0.12 [EEHZKV121XUP |EEHZKV121XUV 900

220 8.0 110.2 {10.5 F 2000 27 | 0.12 |EEHZK1V221UP |EEHZK1V221UV 500

390 10.0 |10.2 |10.2 | G 2800 20 | 0.12 |[EEHZK1V391UP |EEHZK1V391UV 500

%1 :Ripple current (100 kHz/ +125°C) %2:ESR (100 kHz/+20 C) %3:tan § (120 Hz/ +20 C)
@Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications".

® Frequency correction factor for ripple current

Rated capacitance(iF)

Frequency 100 Hz = f <200Hz 200 Hz =f <300Hz 300Hz=f<500Hz 500 Hz =f <1 kHz

C<47 wk ) 0.15 0.20 0.25 0.35
47 uF = C < 100 uF | COection 0.15 0.25 0.30 0.40
100 uF =C 0.15 0.25 0.30 0.40
Rated capacitance(uF) Frequency 1kHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz
C<47 wk : 0.45 0.55 0.60 0.65
AT WF=C <100 uF Co;;iﬁgf” 0.50 0.60 0.65 0.70
100 uF =C 0.50 0.60 0.65 0.70
Rated capacitance(uF) Frequency 10kHz=f<15kHz 15kHz=f<20kHz 20kHz=f<30kHz 30kHz=f <40 kHz
C <47 uk ; 0.70 0.75 0.75 0.75
47 uF = C < 100 | “ofection 0.75 0.75 0.80 0.80
100 uF =C 0.75 0.80 0.85 0.85
Rated capacitance(uF) Frequency 40 kHz =f <50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f
C <47 ukF _ 0.80 0.85 1.00 1.05
AT uF =C <100 uf Coggecigf” 0.85 0.90 1.00 1.00
100 uF =C 0.85 0.90 1.00 1.00

Design and Specifications are each subject to change without notice. Ask factory for the current technical Specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Hybrid

Guidelines and Precautions

Mounting s|
Packin,

Selection
guide

Series system diagram
Products list
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mgﬂgtagfpe ZE Series ‘:&E"@

Endurance: 2000 h at 145 C (High temperature / Long life) Characteristics dependencies in low temperature and frequency are as small as polymer type.
Low ESR and High ripple current (85 %, Lower ESR than Current V-TP)  Vibration-proof products are available upon request.
High-withstand voltage (63V), Low LC (0.01 CV or 3uA)  AEC-Q200 compliant ~ RoHS compliant

@ Specifications

Items Specifications
Size code F G
Category temperature range -55Cto+145C
Rated voltage range 25V 1to 63V
Nominal capacitance range 33 uF to 220 uF ‘ 56 wF to 330 wF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current [=0.01 CVor 3 (uA) After 2 minutes (Whichever is greater)
Dissipation factor(tané) Please see the attached characteristics list
Surge voltage (V) Rated voltage x 1.25 (15 C to 35 C)
+145°C+2 °C, 2000 h, apply the rated ripple current without exceeding the rated
voltage.
Capacitance change | Within £30% of the initial value
Endurance 1 T
tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

+135 C+2 C, 4000 h, apply the rated ripple current without exceeding the rated
voltage.

Capacitance change | Within £30% of the initial value

EREUErEe 2 tan o = 200 % of the initial limit

E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

After storage for 1000 hours at +145 C£2 C with no voltage applied and then being stabilized

St i at +20 C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
+85 C+2 C, 85 % to 90 %, 2000 h, rated voltage applied.
Capacitance change| Within =30% of the initial value
Damp heat (Load) tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

After reflow soldering and then being stabilized at +20 C,
capacitors shall meet the following limits.

Resistance to Capacitance chang | Within =10% of the initial value

soldering heat —— —
tané Within the initial limit

DC leakage current | Within the initial limit

® Marking and dimensions

0.3 max.

(9]

o A%0.2 ¥l

Negative polarity marking (—)

R. capacitance (wF)

P)

B+0.2

Series identification

""""" R. voltage code L ® W a
Lot No.

Pressure Relief (¢ 10 and larger)

| ®»D=x0.5 ‘

() Reference

Hybrid

Guidelines and Precautions (Unit : mm)

Mounting specifications

" Packing specifications R.voltage (V) 25 35 50 63 EISIFAS

Line-up| ge (V) Sode K L AB H I W P K
Seri di mr Code E|VIH]|J
e F | 80[10.2+0.3 | 8.310.0 max.| 3.4 [0.90+0.2 | 3.1 | 0.70+0.2

G [10.0(10.2£0.3 |10.3|12.0 max. | 3.5 |0.90%0.2 | 4.6 | 0.70+0.2

*The dimensions of the vibration-proof products, please refer to the page of the mounting specification
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Surface mount type ZE Series

@ Characteristics list e e foog hours

Case size (mm) Specifications Part number Min. Packaging Qty

Capacitance Size  Ripple current 1 (pcs)

£20%) (uF) L code  (mArms)  ESR¥2 : o
= Standard - Vibratior-proof Endurance 1) | Endurance 2| (M) W R ST Vibration-proof

product product product product

Rated
Series voltage (
)

Taping

55 220 | 80| 10.2|10.5 700 |1600| 27 0.14 | EEHZE1E221P | EEHZETE221V 500
330 | 10.0 | 10.2 | 10.5 900 |2000| 20 0.14 | EEHZE1E331P | EEHZET1E331V 500
35 150 | 8.0 | 10.2 | 10.5 700 |1600| 27 0.12 | EEHZETV151P | EEHZETV15TV 500

900 |2000| 20 0.12 | EEHZE1V2T71P | EEHZETV2T71V 500
600 |1250| 30 0.10 | EEHZETH680P | EEHZETH680V | 500
800 [1600 | 28 0.10 | EEHZETH1O01P | EEHZETH101V | 500
600 {1100 | 40 0.08 | EEHZE1J330P | EEHZE1J330V 500
800 | 1400 | 30 0.08 | EEHZE1J560P | EEHZE1J560V 500
800 [ 1400 | 30 0.08 | EEHZE1J820P | EEHZE1J820V 500

270 | 10.0 | 10.2 | 10.5
ZE 50 68 | 8.0 | 10.2|10.5

100 [ 10.0 | 10.2 | 10.5
33| 8.0 10.2|10.5
63 56 | 10.0 | 10.2 | 10.5
82 [ 10.0 | 10.2 | 10.5

OOMO|M|O|mMm|O |

%1 :Ripple current (100 kHz/ +145 °C (Endurance 1) or +135°C (Endurance 2) )

%2:ESR (100 kHz/+20 C)

%3:tan § (120 Hz/ +20 C)

@Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications”

® Frequency correction factor for ripple current

Rated capacitance(uF) Frequency 100 Hz =f <200Hz 200Hz=f<300Hz 300Hz=f<500Hz 500Hz=f<1kHz

C <47 uk c " 0.10 0.10 0.15 0.20
47 uF = C < 150 uF |~ 0.15 0.20 0.25 0.30
150 uF =C 0.15 0.25 0.25 0.30
Rated capacitance(uF) Frequency 1 kHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz
C <47 wk ; 0.30 0.40 0.45 0.50
Correction
47 uF=C< 150 uF| ~factor 0.40 0.45 0.55 0.60
150 uF =C 0.45 0.50 0.60 0.65
Rated capacitance(uF) Frequency 10 kHz =f < 15kHz 15kHz =f<20kHz 20kHz=f<30kHz 30kHz=f <40 kHz
C <47 ukF ; 0.60 0.65 0.70 0.75
Correction
47 uF = C <150 WF|  factor 0.70 0.75 0.80 0.80
150 uF =C 0.75 0.80 0.85 0.85
Rated capacitance(uF) Frequency 40 kHz =f <50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f
C <47 ukF : 0.80 0.85 1.00 1.05
Correction
47 uF = C <150 WF|  factor 0.85 0.90 1.00 1.00
150 uF =C 0.85 0.90 1.00 1.00

® After endurance ESR (100 kHz, -40 C)

Size code F G
ESR (Q) 0.4 0.3

Design and Specifications are each subject to change without notice. Ask factory for the current technical Specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Hybrid

Guidelines and Precautions

Mounting s|
Packin,

Selection
guide

Series system diagram
Products list
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Surface
mount type

ZS Series

High ripple current and Large capacitance compared with ZC series

Endurance: 4000 h at 125 C
@ Specifications

Vibration-proof products are available upon request.

"y

Characteristics dependencies in low temperature and frequency are as small as polymer type.
AEC-Q200 compliant RoHS compliant

Items Specifications

Size code G16
Category temperature range 55 Cto+125C
Rated voltage range 25V 1to 63V

Nominal capacitance range

150 wF to 560 uF

Capacitance tolerance

+20 % (120 Hz / +20 C)

DC leakage current

I=0.01 CVor 3 (wA) After 2 minutes (whichever is greater)

Dissipation factor (tan§)

Please see the attached characteristics list

+125 C+2 °C, 4000 h, apply the rated ripple current without exceeding the rated
voltage.

Capacitance change | Within £30% of the initial value
Dissipation factor (tan6) | = 200 % of the initial limit
Endurance E.S.R. = 200 % of the initial limit
DC leakage current| Within the initial limit
ESR after endurance Size code
(Q /100 kHz) G16
(-40 C) 0.3
Shelf Lif After storage for 1000 hours at +125 ‘C£2 C with no voltage applied and then being stabilized
etrure at +20°C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
+85 C£2 C, 85 % to 90 %, 2000 h, rated voltage applied.
Capacitance change | Within =30% of the initial value
Damp heat Dissipation factor (tan 8)| = 200 % of the initial limit
(Load)

= 200 % of the initial limit

Within the initial limit

After reflow soldering and then being stabilized at +20°C, capacitors shall meet
the following limits.
Capacitance change

Dissipation factor (tan &)
DC leakage current

E.S.R.
DC leakage current

Resistance to

soldering heat Within £10% of the initial value

Within the initial limit
Within the initial limit

® Marking and Dimensions (not to scale)

0.3 max.

i
gt
| g

®
1:
I+
S
N
M

Negative polarity marking (=)

R. capacitance (wF)

P)

Series identification

R. voltage code

L£0.3

& 1w o

() Reference

Lot No.

Pressure Relief

(Unit:mm)
R.voltage (V) 25 35 50 63 Size
Hvbrid code
ybri Code |E |V |H|J " N
Guidelines and Precautions G16| 10.0 16.5 10.3 | 11.0£0.2 | 3.2 1.2+0.2 4.6

Mounting specifications
Packing specifications

Line-up

*The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

Selection

Series system diagram qiide
Products list
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Surface mount type Zs Series

@ Characteristics list

Endurance : 125 C 4000 h

Series vi?ttaegde Szaz%ag/itza(nc; o — s Ripple Currjni)jcllichizons RS M‘”’Eagkﬂg)w
) (£20%) (uF)  $p S Vg code EEnA ms) mo) 0 § %3 SF;craor:jduaCrS V|bFr)art(|)%nl;réc[oof B
25 560 10.0|16.5|16.8 4000 11 0.14 |EEHZS1E561P |EEHZSTE561V 250
2s 35 470 10.0 | 16.5]16.8 616 4000 11 0.12 |EEHZS1VAT1P |EEHZS1VAT1V 250
50 220 10.0|16.5|16.8 3700 13 0.10 |EEHZSTH221P|EEHZSTH221V| 250
63 150 10.0|16.5]16.8 3500 15 0.08 |EEHZS1J151P |EEHZS1J151V 250

%1 :Ripple current (100 kHz / +125 C)

%2:ESR (100 kHz / +20 C)

%3:tan § (120 Hz / +20 C)

@Please refer to the P125 to 126 in this catalog for "Reflow conditions" and "Taping specifications”
#The dimensions of the vibration-proof products, please refer to the page of the mounting specification.

® Frequency correction factor for ripple current

Rated capacitance (C) Frequency (f) 100 Hz = f < 200 Hz 200 Hz = f <300 Hz 300 Hz =f <500Hz 500 Hz =f <1 kHz

0.15
0.15

0.20
0.25

0.25
0.25

0.30
0.30

100 wF = C <150 uF
150uF =C

Correction
factor

1 kHz = f < 2 kHz
0.40
0.45

2 kHz = f < 3 kHz
0.45
0.50

3kHz=f <5kHz
0.55
0.60

5kHz=f< 10 kHz
0.60
0.65

Rated capacitance (C)
100 wF = C <150 uF

Frequency (f)

Correction
factor

150uF = C

10kHz =f <15 kHz
0.70
0.75

15 kHz = f < 20 kHz
0.75
0.80

20 kHz = f < 30 kHz
0.80
0.85

30 kHz = f < 40 kHz
0.80
0.85

Rated capacitance (C)
100 uF =C <150 uF

Frequency (f)

Correction
factor

150uF = C

40 kHz = f < 50 kHz
0.85
0.85

50 kHz = f < 100 kHz
0.90
0.90

100 kHz = f < 500 kHz
1.00
1.00

500 kHz = f
1.00
1.00

Rated capacitance (C)
100 wF =C <150 uF

Frequency (f)

Correction
factor

150uF =C

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Hybrid

Guidelines and Precautions

Mounting specifications
Packing specifications

Line-u
Selection

Series system diagram
Products list
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Radial lead
: tl)?peea ZFSeries "-’{‘-‘@ @}%

Endurance : 1000 h at 150 °C (High temperature) High-withstand voltage (63 V), Low LC (0.01 CV or 3 uA)
High temperature compared with ZC series Characteristics dependencies in low temperature and frequency are as small as polymer type.

RoHS compliant AEC-Q200 compliant

@ Specifications

Items Specifications
Size code F G
Category temperature range -55Cto+150 C
Rated voltage range 25Vto 63V
Nominal capacitance range 33 wF to 150 uF | 56 wF to 270 uF
Capacitance tolerance +20 % (120 Hz / +207C)
DC leakage current I1=0.01 CVor 3 (uA) After 2 minutes (whichever is greater)
Dissipation factor (tan &) Please see the attached characteristics list
+150 °C £ 2 °C, 1000 h, apply the rated ripple current without exceeding the rated
voltage.

Capacitance change | Within =£30% of the initial value
Dissipation factor (tan §)| = 200 % of the initial limit
Endurance ESR = 200 % of the initial limit

DC leakage current | Within the initial limit

ESR after endurance Size code
(Q / 100 kHz) F G
(400 0.4 0.3
Shelf life After storage for 1000 hours at +150 °C £ 2 °C with no voltage applied and then being stabilized
at +20 °C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
+85°C = 2 °C, 85 % to 90 %, 2000 h, rated voltage applied
Capacitance change | Within =30% of the initial value
Damp heat T -
(Load) Dissipation factor (tan 6)| = 200 % of the initial limit
ESR = 200 % of the initial limit
DC leakage current| Within the initial limit

® Marking and Dimensions (not to scale)

Negative polarity marking (=) ¢d+0.05
R. capacitance (wF) N2
Series identification T ~ S) )
_ ~ 0
R. voltage code L+1.0 14min. | 3min. $D20.5,
Lot No. Pressure relief (¢ 10 and larger)
(Unit:mm)
R.voltage (V) 25 35 50 63 g(i)zdee éD L &d =
Code E|V | H]|J
F 8.0 9.5 0.6 3.5
G 10.0 9.5 0.6 5.0

Hybrid

Guidelines and Precautions

Mounting specifications

__ Packing specifications
Seriessystem dagram "
_Products list |
ZA
ZC
ZK oo
ZKU |type

ZE
ZS
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Radial lead type Z F Series

@ Characteristics list

Endurance : 150 C 1000 h

Case size (mm) Specifications Min. Packaging Q'ty

Series VE?‘;E:;e Sapagitance Size o ecurent®¥l  ESR 32 Part number (pes)
V) E0%WH gp | code ?{?ﬂeAu;'rﬁ:s“)\ (moy~ tan & %3 Long lead

’5 150 8.0 | 9.5 F 800 27 0.14 EEHAZF1E151 200

270 10.0 | 9.5 G 1000 20 0.14 EEHAZF1E271 200

100 8.0 | 9.5 F 770 30 0.12 EEHAZF1V101 200

-z » 150 10.0 | 9.5 G 950 23 0.12 EEHAZF1V151 200

50 56 8.0 | 9.5 F 700 35 0.10 EEHAZF1H560 200

100 10.0 | 9.5 G 900 28 0.10 EEHAZF1H101 200

33 8.0 | 9.5 F 650 40 0.08 EEHAZF1J330 200

03 56 10.0 | 9.5 G 840 30 0.08 EEHAZF1J560 200

%#1: Ripple current (100 kHz / +150 C)
%2: ESR (100 kHz / +20 C)
#3:tan § (120 Hz / +20 C)

® Frequency correction factor for ripple current

Rated capacitance (C) Frequency (f) 100 Hz = f < 200Hz 200 Hz =f <300Hz 300Hz=f<500Hz 500 Hz=f<1kHz
C <47 uk 0.10 0.10 0.15 0.20

47 uF = C < 150 uf| Corection 0.15 0.20 0.25 0.30
150 uF = C 0.15 0.25 0.25 0.30

Rated capacitance (C) Frequency (f) 1 kHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz
C <47 ufF . 0.30 0.40 0.45 0.50

47 uF=C < 150 uF Co]farﬁtcg'ron 0.40 0.45 0.55 0.60
150 uF = C 0.45 0.50 0.60 0.65

Rated capacitance (C) Frequency (f) 10kHz =f <15kHz 15kHz=f <20kHz 20kHz=f <30kHz 30kHz =f <40 kHz
C <47 uk 0.60 0.65 0.70 0.75

47 WF = C <150 uF Co]farﬁ%'ron 0.70 0.75 0.80 0.80
150 uF = C 0.75 0.80 0.85 0.85
Rated capacitance (C) Frequency (f) 40 kHz = f < 50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f
C <47 uF , 0.80 0.85 1.00 1.05
47 uF < C <150 uF Cogﬁ%'ro” 0.85 0.90 1.00 1.00

150 uF = C 0.85 0.90 1.00 1.00

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Hybrid

Guidelines and Precautions
Mounting specifications
Packin; cati

Line-up
Series system diagram
Products list

Selection|
guide

Surface
mount
type

s, ZF
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/N Safety Precautions

When using our products, no matter what sort of equipment they might be used for,
be sure to confirm the applications and environmental conditions with our specifications in advance.

VEGETABLE
©IL INK

Device Solutions Business Division
Industrial Solutions Company

Panasonic inoustry

Unauthorized duplication of this catalog is strictly forbidden.
The contents of catalog are as of March 2020.
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