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Electrolytic capacitors with

®
“\“ SP-Cap

conductive polymer to meet

the needs of all electronic
equipments in the world

SP-Cap, POSCAP, OS-CON, Hybrid use high conductive
polymer to achieve low Equivalent Series Resistance (ESR),
excellent noise reduction capability and ideal frequency.

Each capacitor has long service lifetime, high reliability

and high heat resistance.

Features

I Low ESR by using conductive polymer

e Suitable as a decoupling capacitor to remove noises, because
its impedance has ideal frequency characteristics.

e Suitable as a smoothing capacitor for switching power supply or
a backup capacitor for CPU because it allows large ripple current.

e Suitable as a backup capacitor for the circuits that consumes
large current at a high speed.

I Long lifetime

SP-Cap / POSCAP 105 C 2000 h,

Hybrid (SMD) 125 “C 4000 h / 145 °C 2000 h

Hybrid (Radial lead) 150°C 1000 h

OS-CON 1000 h guarantee at 85 C 85 %RH, and is suitable
for industrial equipment.

I Super low ESR

e SP-Cap 3mQ max. ® POSCAP 5 mQ max.

ISmall size / Low profile

e SP-Cap Height1.0 mm max.
POSCAP L2.0xW1.25xH0.9 mm
Contribute to the miniaturization of the equipment

I Superior temperature characteristics

e ESR has stable characteristics at when operating between
-55C and 105 °C (some up to 150 C), suitable for applications
used at low temperatures (under 0 C).

I Rush current resistance characteristics
e (POSCAP)The rush current is guaranteed at 20 A.

I Wide capacitance range

e SP-Cap <10 uFto560 uF> e POSCAP <3.9 uFto 1500 uF>
e OS-CON <33 uFto2700 uF> e Hybrid <10 wFto 560 uF>

| High voltage / High reliability

® SP-Cap (35 V.DC) . POSCAP (35 V.DC) . OS-CON (100 V.DC) .
Hybrid (80 V.DC) High voltage and high reliability products which are
available for special purpose such as industrial equipment etc.

I Environmental responsibility

e All models are PVC-free, compliant with RoHS and ELV directives,
easy to use in environmental view point.
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PRECAUTIONS

® The contents of this catalog are current as of March
2019. 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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Industrial Solutions Company,
Panasonic Corporation

The Automotive & Industrial Systems 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.

RoHS compliance Lead-free stance
All capacitors comply with RoHS directive All complete parts and homogenous materials
(2011/65/EU) and (EU) 2015/863. of capacitors are lead-free.(JEITA, PHASE3)

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*¢)
Polybrominated biphenyls(PBBs)
Polybromineted dipheny!l ethers(PBDEs)

ISO/IATF(ISO/TS) Certified

(1) Quality Approval

Factory Applicable standard  Organization Certificate number Acquisition years
Uil factor coro | - 1509001:2015 | JQA | JQas24 | 1998731 _|
J v v IATF 16949:2016 | JQA JQA-AUOT62-14 2016.9.13
. : ISO 9001:2015 JQA JQA-2524 1998.7.31
Yamaguchi factory Yemegueil f=s==s===c========f========-=-cc===qg===========1
IATF 16949:2016 JQA JQA-AUO162-1 2007.2.23
Panasonic Industrial Devices Saga Co., Ltd. Saga | - IS0 9001:2015 | JQA |  JQA-2524 | 1998.7.31 |
(Former: SAGA SANYO Industries Co., Ltd.) IATF 16949:2016 JQA JQA-AUO162-10 2006.7.31
PIDSG Singapore ISO 9001:2015 BSI FM 612824 1994.12.8
. i | . 1509001:2015 | SGS | ID17/03853 | __ 2006.3.26_ |
PICID (Former:SJC) Indonesia = 76949:2016 | SGS 1D19/04510 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 ISO 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
. | _15014001:2015 | SGS | 1e/03617 | _ 2010215 |
PICID (Former:SJC) Indonesia SO 14001:2015 SGS 17/04090 2011.11.4




Notices / Items to be observed

( 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.
®High reliability and safety are required [ be / a possibility that incorrect operation of this product may do harm to a human

life or property ] more. When use is considered by the use, the delivery specifications which suited the use separately need
to be exchanged.

C Items to be observed )

®This specification guarantees the quality and performance of the product as individual components.
Before use, check and evaluate their compatibility with installed in your products.
®Do not use the products beyond the specifications described in this document.

When using this capacitor in a product where safety is critical

®Install 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 Clz, HzS, NHs, 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.
®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.
®F|ectrolyte 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.




' Features

Conductive Polymer Aluminum Conductive Polymer Tantalum Conductive Polymer Alunimum Cond_uctive Polymer_Hybrid .
Electrolytic Capacitors (Stack Type) Solid Capacitors (Sintered Type) Solid Capacitors (Wounf Type) Aluminum Electrolytic Capacitors
(Wounf Type)Conductive Polymer+Electrolyte
Super Low Low Large Large High Large High High
ESR profile capacﬂance | Low ESR capacitance Low ESR || \oitage capaci%ance Low ESR | | yoltage reliagility

I Chal’acte I’iStiCS Porth“O Full coverage of the capacitor conductive market

Voltage vs. Capacitance Capacitance vs. ESR
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| Basic structure
SP-Cap POSCAP
Silver paste
Terminal
Silver adhesive Carbomllaliel
Magnified cross-section
element Conductive

= Silver paste polymer
Silver paste [ . Molding resin Dielectric oxidization layer
/ Aluminum foi B
Carbon layer LT e =l -

Dielectric oxidization layer Conductive polymer

Aluminum case  Magnified cross-section
element

Anode

Sintered tantalum

Tantalum wire
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Hybrid electrolyte (Conductive polymer + Electrolyte)
impregnating separator sheet[Hybrid]

Electrolyte (Conductive polymer) impregnating
separator sheet[OS-CON]

Sealing
rubber

Dielectric oxidization layer



Conductive polymer capacitor of Panasonic

| Examples of common use case fo umtft’ve products

V.DC = 48 (-48) VDC=24/15/12/17 VDC=09/15/1.8/25/33/5
AC / DC
/ DC /DC P! DC / DC pl U
100 V.AC ~ 250 V.AC FPGA
e o o) o1
VDC=1.2/15/18
——P»{ DC/ DC P MEMORY
©)
(Required performance B | -®Required perform;c-e--
=High voltage =High voltage L
=High ripple current =Low ESR ¥ o e k
=High ripple current E ®F§ﬁlg‘i? EesrfFo{rmance
1
. - ¢ =Large capacitance
Hybrid POSCAP 1 (Small size/Low profile)
OS-CON. ] . )
OS-CON Hybrid . SP-Cap POSCAP
1

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

| Application

Hame appl/an
®Main market SP-Cap POSCAP | OSCON Hybrid
[ ] [ J Eomotlve
l mm

e .
g e

- ‘X [ ) DesktopPC
f— .

C

%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.



Voltage & Capacitance MSP-Cap MPOSCAP
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Voltage (More than 16V.DC) & Capacitance —— —

SMD type (ESR mQ) (Ripple Ar.m.s.)
Product of 105 °C mOS-CON MHybrid
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SVF [C6] SVF [ET] SVPK [C6] SVPK [E7] SVF [E12] SVF [F12]
,,,,,,,,,,,, wy o) | Nenosfenesn| e lenad | | Mevass|
SVPK [B6] ZC [D] ZC [D8] SVPK [E12]
,,,,,,,,,,,, @osy)| | Menem|  Navan| || Neway|
ZC [C] ZC [F]
(120) (0.5) (30) (1.25)
ZC [D] SXV [E7] ZC [D8] SXV [E12] SXV [E12] ZC [G] SXV [F12]
,,,,,,,,,,,, 02000 | Nenosmll 600 | _Mesesmleness|  feida esamm|
ZC [F] SXV [F8]1 ZC [G]
(40) (1.1) (50) (0.69) (30) (1.4)
SXV [E7] ZC [F] SXV [E12] ZC [G] SXV [F12]
,,,,,,,,,,,,,,,,,,,,,,, wowosn| | _Jedsficnomlaeaae|  Mese| ||
SXV [F8] ZC [G,
(55) (0.66) (36) (1.36)
SXV [F8. SXV [F12] SXV [F12
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 60 ©.69) | G0 em N Gowsn| ||
SXV [E12]
(40) (0.73)
O,
Product of 145 °C
D 6 68 00 0 0 0 0
ZE [F] ZE [G]
(27) (0.7) (20) (0.9)
ZE [F] ZE [G]
(27) (0.7) (20) (0.9)
0 ZE [F] ZE [G]
(30) (0.6) (28) (0.8)
ZE [F] ZE [G]
L (40) (0.6) (30) (0.8)
Size code
0OS-CON -
(unit : mm)
B45 ¢ 5xL4.5 Cé6 ¢ 6.3XL6.0 E7 ¢ 8%L7.0 F8 @ 10xL8.0
B6 ¢ 5%L6.0 (@ ¢ 6.3xL10.0 E10 ¢ 8%xL10.0 F12 ¢ 10xL12.7
E12 ¢ 8xL12.0




SVP [F8] SVPA [F8]
(30) (3.02) | (29) (3.43)
SVPS [F8]
(29) (3.43)
SVPE [C10]
(11) (4.46)

SVP [E12]
(20) (3.64)
SVP [F12]
(20) (4.32)

SVPG [C8]
(10) (5.08)

SVPG [C10]
(8) (5.8)

SVP [F12]
(16) (4.72)

ZA [F]
(27) (2.3)

SVPE [F12]
(10) (6.1)

150 180 220 270 330 390 470 560 680 1000 1200
SVPK [B6] SVF[Cel W SvPK [C6) | SVFEZT] [ SVPK [ET] SVF [E12] ] SvPK [E12] I SVF [F12] | SVPK [F12]
@nooa | | (22) (1.04) { (22) (1.04) |} (22) (1.04) W 220 (1.04) | | A (14) (1.56) A (14) (1.56) @ (12) 0.7 W (12) 0.7
SVF[C6] | SVPKICel [ SVF [E7T] ] SVPKIET] SVF [E12] ] SVPK [E12] J[ SVF [F12] | SVPK [F12]
(25) (1.01) § @5 (1.01) § 5) (1.01) § (25) (1.01) (4 (1.56) § (14) (1.56) | (12 (.7 W (12) (1.7)
SVF [E7] W SVPK [ET] ZK [D8] SVF [E12] ZC [ SVPK [E12] | SVF [F12] SVPK [F12] N ZS [G16]
(24) (1.01)_J1_(24) (1.01) || (30) (1.68) _(16) (1.47) W} (27 (1.6) W (16) (1.47) § (14)(1.58) | _________ N (14)(1.59) | D@0 | ||
ZK [F 2C [G 7K [G
Goaa | enasafl @eo | N ey | |
SVF [F12] ZC [F SVPK [E12] ZC [G SVPK [F12] 7S [G16]
_(18)(1.39) § @7 (o) § @0G.26) | 200 §08039 N an@o. | |l
ZK [F 7K [G] }
,,,,,,,,,,,,,,,,,,,,,,, (C)NGICY) N N N B -I0) X ¢ ) N N R R S S S
SVPK [F12] 7S [G16]
0a3s) | | WD
ZC [G
L@ e | |
7S [G16]
I (1) X1 I AN IS A R A A S S S
Hybrld (unit : mm)
C ¢ 5xL5.8 D8 ¢ 6.3XL7.7 G ¢ 10xL10.2
D ¢ 6.3XL5.8 F ¢ 8xL10.2 6 ¢ 10xL16.5

10
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Guidelines and
Precautions

Guidelines and Precautions

/\ Application Guidelines

1.Circuit design

1-1 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

1-2 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

1-3 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.

1-4 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.

1-5 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.

1-6 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 %)

1-7 Mounting area considerration
Isolate surface of PCB under mounted SP-Cap.

13



Guidelines and
Precautions

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 (Isopropyl 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.

14
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Guidelines and Precautions

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-23678B 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 ===

Recommendable reflow soldaring |

BRecommendable reflow soldering
Soldering temperature and Soldering time

Peak j—f "
ook temperature 260 C et Temperature Time
10smax /N temperature = 255 C 30 s max.
200 = 230°C 130 s max.
=z 217C 150 s max.

| Soldering time

150 to 200 C

Temperature on the surface of capacitor (C)
o
o
T
1

100 180 s max.
- SP-Cap recommended
profile condition of the
e (9 IPC/J-STD-020D standard

Reflow cycle : 3 max.

|Land pattern

MTypical land pattern:2-Terminals  MTypical land pattern:3-Terminals ~ For Low ESL terminal (L, GX-L Series)
For standard terminal (C,S%,GX,HXSeries) For Low ESL terminal (L%, GX-L Series)

8.8

4.0 VIA(+) 10904 VIA(-) 10904
8.8 2.7
ooz, 1 | | i
40 e
I T T T
s I R ol °
@ £
.................... 4 [ — ______\\____, w0 = E
Capacitor Capacitor - _|. -9 _Im.é—l. Capadtor:
(unit:mm) 109,00 Josf 0.9:0.9007 T
03 03
]Packagmg specifications \
EReel Dimensions BEmbossed Taping
12 mm tape .
P $Ds (Feeding hole) 12Pe funning

i~

..é_j
' i u_g .

Chip pocket ~ b-b

$B
A

L]
t

(unit:mm)

Reel A B ¢C oéD E W t
$3301330| 80 [13£0.5/21£0.8|2£0.5| 14 3

t (Series)
Poo &Do wR/%S *T/%X

P.
mPackaging Box 2040.1[40£01]15'8" 1.5£0.2 [2.4%0.2] 3.5%02

Dimensions (mm)

(unit:mm)
Reel a b C
c a ¢330 400 max.|400 max.| 135 max.

16



Mounting sp:
Packing sp

CY.SY
HX

[%2]
x
Surface mount type |RERACAME
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Line-up

Size
(mm)

v
Series Page Part No. Features % g g teﬁ;g?ﬁ?ﬁme VI?D?:C[:SG ESR(mQ) Cap(aliilt:a;nce LXW
;—,_ ;; g range (C)  (V.DC) 73x4.3
S | = H
CX |21t0 22| EEFCX---- o -5510105|2t035|12t040|15t0 560 | 1.
CT |21to22| EEFCT---- Standard (] (] -55t0105/4t035|15t040|15t0 180| 1.4
CS |21t022| EEFCS---- [ J ® -55t0105/4t035(15t040(10t0 120| 1.1
SX |23t0 24| EEFSX---- Low ESR o -55t0 105|210 6.3|4.5t09 [82t0560| 1.9
GX 25 | EEFGX---- | Super low ESR/High ripple current ( 2N J -551t0105|2t0 2.5 3 330t0560| 1.9
LX 26 | EEFLX---- | Low ESR/Low ESL { 2N ) -55t0 105|2t02.5|4.5t0 6 [330t0560| 1.9
ST |271t028| EEFST---- |Low profile/Low ESR | @ | @ -551t0 105|2t0 2.5 6 27010330 1.4
LT |27t028| EEFLT---- |Low profile/Low ESR/LoWESL | @ | @ | @ -55t0 105|2 to 2.5 6 270t0330( 1.4
SS |27 to0 28| EEFSS---- |Low profile/Low ESR | @ | @ -551t0 105|2t0 2.5 6 180t0220| 1.1
LS |27to 28| EEFLS---- |Low profile/Low ESR/LowESL | @ | @ | @ -55t0 105|2 to 2.5 6 180t0220| 1.1
SR [2710 28| EEFSR---- | Low profile(1 mm max.) @ | @ -5510105|21t06.3| 4.5t09 |68 to 220 | 1.0 max.
LR |27 to 28| EEFLR---- |Low profile(1 mm max.)/lowES. | @ | @ | @ -5510 105|210 6.3| 4.5t09 |68 to 220 | 1.0 max.
CY |29t030| ECGCY--- |Guaranteed at 85T Height 3.0 mm max. (] -551085 | 4.6.3 15 |330t0470| 2.8
SY [291t030| ECGSY--- | Guaranteed at 85C Height 3.0mm max. o -551t085 | 4.6.3 9 330t0470| 2.8
HX |311032| EEFHX---- |Guaranteed at 125 C ([ J ® @ 55t0125/2t025|45t040(15t0560| 1.9




Series system diagram

2 terminals

3 terminals

Standard / High Voltage

Low ESR

\

CX

series
7.3%4.3X1.9 mm
2 V.DC / 560 uF to
35V.DC /22 uF
ESR:12 mQ to 40 mQ

CT

series
7.3 x 4.3 x1.4 mm
4 V.DC /180 wF to

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

J

560 uF to
/33 uF

series
7.3x4.3x 1.7 mm
2V.DC /220 wF to
2.5 V. 80 wk
ESR:6 mQ

P.27 to 28

series
7.3 x4.3% 1.0 mm (max.)
2V.DC /220 uF to
6.3V.DC / 68 uF

Low ESR / Low ESL*

y

S

series

1.7 mm
20 wF to
180 wF

series
N (max.)

220 1F to

¥ IESL:0.5 nH (Typ.)

J

é’ Series system
% diagram
(3] CS.CT.CX
o
= SX
[ GX.GX-L
- N
o
=
(5]
(=}
©
>~
=
=3

Catalog EOL models

POSCAP

Guidelines and
P itions

Selection guide

Surface mount type

eletion Models

ZIEOL Models
OS-CON

d

Selection guide

Surface mount type

Radial lead type

Selection guide

Surface mount type

Radial lead type
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Products list | =
CS.CT.CX @
> -2 18
SX =
— =
GX.GX-L §
LX =
SR.LR. SS. @
LS.ST.LT %
CY.SY ©

=1

HX n

Catalog EOL models
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Series - ESR Matrix list

uF

Products list

Series (ESR mQ)

10 15 22 33 47 56 68 82 100
V.DC
2.0
2.5
SX(9) SX(9)
4.0
CT(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
40 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)




E=] Line-up
£ diagram
= | Products list
@ CS.CT.CX
g -~ -1 CA
= SX

S| GX.GX-L
S .

e LX

@»| SR.LR.SS.
(8] LS.ST.LT
o

t© CY.SY
>

Z HX

0) 0) 80 0) 0) 0) 90 470 60

CX(15) CX(12) CX(15/12) CX(15) CX(15) CX(15)

SR(6/4.5)
2.0

LR(6/4.5) 6/4

SS(6) 6/4 6/4

LS(6) LT(6) 9/6/4 /

CX(15) CX(15) CX(15) CX(15)

SR(6/4.5) 6 6 6 6
LR(6/4.5) LT(6)
2.5
SS(6) 6/4
LS(6) 9/6/4 6/4
CX(15) CT(15) CX(15/12) CX(15) CX(15) CY(15)
4.0 SR(9) CX(15/12)
LR(9)
CX(15) CX(15/12) CX(15) CX(15) CY(15)

6.3 9
10
16
20
25
35

Catalog EOL models
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= mggrzfcatcyepe CS/ CT/ CXSeries ”’

M High voltage (35 V.DC max.) B High ripple current (5600 mAr.m.s. max.)
M Low profile (Height 1.7 mm ) B RoHS compliance, Halogen free

a2 ® Specifications

g Items Specifications

£ Series cs cT X

é Category temperature range -55Cto 105 C

7 Rated voltage range 4 V.DC to 35 V.DC 2 V.DC to 35 V.DC
Rated capacitance range 10 wF to 120 uF ‘ 15 wF to 180 uF 15 wF to 560 uF
Capacitance tolerance +20 %(120 Hz/20 C)

Leakage current [=0.1 CV(uA)[2 V.DC to 6.3 V.DC, 2 minutes], I= 0.3 CV(uA)[10 V.DC to 35 V.DC, 2 minutes]

Dissipation factor(tan ) = 0.06(120 Hz/20 C)

Surge voltage(V.DC) |Rated voltage x1.25[2 V.DC to 16 V.DC], x1.15[20 V.DC to 35 V.DC] (15 C to 35 %)
+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 | = 3times of the initial imit[2 V.DC to 6.3 V.DC], =Within the initial limit[10 V.DC to 35 V.DC]
+60°C, 90%, 500h, No-applied voltage

Endurance

Capacitance change of | 2 V.DC to 2.5 V.DC | 4V.DC, 10 V.DC to 35V.DC 6.3 V.DC
Damp heat (Steady state) initial measurd value +70 %, -20 % +60 %, -20 % +50 %, -20 %
tan & = 2 times of the initial limit

Within the initial limit[2 V.DC to 6.3 V.DC],

DC leakage current ) o
= 3 times of the initial limit[10 V.DC to 35 V.DC]

® Marking and dimensions

Cap. Polarity bar(Positive) €] @
\ =i | :
" L . Wl
{ - J] -

Lot.No. R.V.code

(Unit : mm)
Rated voltage(VDC) 2 4 (Il L 202 W1 02 W2 0.1 K01 p =03
nnn cs
Rated voltage(VDC) 16 CT
Code C D E \Y CX

21




CS.CT.CX

® Characteristics list

Rate Case size (mm) Specifications

d . . .
. Capacit - = : Min. Packaging Q' ty %3
Series wt;ge SRS W b Repecmertil  ESR2 Part number ' el CF 17

(]
o
>
F=
-
<
>
o
=
(]
(=]
©
G~
T
>
(%]

C) (uF) L
(mAr.m.s.)  (mQmax.)

4 120 7.3 4.3 1.1 5100 15 EEFCSOG121R 3500
6.3 68 7.3 4.3 1.1 5100 15 EEFCS0J680R 3500
10 47 | 7.3 4.3 1.1 3200 40 EEFCST1A470R 3500
15| 7.3 4.3 1.1 3200 40 EEFCS1C150R 3500
16 22 | 7.3 4.3 1.1 3200 40 EEFCS1C220R 3500
cs 33 7.3 4.3 1.1 3200 40 EEFCS1C330R 3500
10 7.3 4.3 1.1 3200 40 EEFCST1D100R 3500
20 15| 7.3 4.3 1.1 3200 40 EEFCS1D150R 3500
22 7.3 4.3 1.1 3200 40 EEFCS1D220R 3500
5 10| 7.3 4.3 1.1 3200 40 EEFCS1ET100R 3500
15 7.3 4.3 1.1 3200 40 EEFCSTET150R 3500
35 10| 7.3 4.3 1.1 3200 40 EEFCS1V100R 3500
4 1180 | 7.3 4.3 1.4 5100 15 EEFCTOG181R 3500
6.3 1100 | 7.3 4.3 1.4 5100 15 EEFCTOJ101R 3500
10 68 | 7.3 4.3 1.4 3200 40 EEFCTTA680R 3500
cT 16 47 7.3 4.3 1.4 3200 40 EEFCT1C470R 3500
20 33 7.3 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
220 7.3 4.3 1.9 5100 15 EEFCXOD221R 3500
270 | 7.3 4.3 1.9 5600 12 EEFCX0D271XR 3500
330 /-3 4.3 1.9 5100 15 EEFCX0OD331R 3500
2 7.3 4.3 1.9 5600 12 EEFCX0OD331XR 3500
390 | 7.3 4.3 1.9 5100 15 EEFCXOD391R 3500
470 7.3 4.3 1.9 5100 15 EEFCXOD471R 3500
560 | 7.3 4.3 1.9 5100 15 EEFCX0OD56 1R 3500
220 | 7.3 4.3 1.9 5100 15 EEFCX0E221R 3500
25 330 | 7.3 4.3 1.9 5100 15 EEFCXOE331R 3500
"W 1390 | 7.3 4.3 1.9 5100 15 EEFCXOE391R 3500
470 7.3 4.3 1.9 5100 15 EEFCXOE471R 3500
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 EEFCX0J101R 3500
120 7.3 4.3 1.9 5100 15 EEFCX0J121R 3500
CX 6.3 | 150 7.3 4.3 1.9 5100 15 EEFCXOJ151R 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
47 7.3 4.3 1.9 3200 40 EEFCX1A470R 3500
10 68 7.3 4.3 1.9 3200 40 EEFCX1A680R 3500
100 | 7.3 4.3 1.9 3200 40 EEFCXTAT01R 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
22 7.3 4.3 1.9 3200 40 EEFCX1D220R 3500
20 33 | 7.3 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 EEFCX1E150R 3500
25 22 7.3 4.3 1.9 3200 40 EEFCX1E220R 3500
33| 7.3 4.3 1.9 3200 40 EEFCXTE330R 3500
35 15 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

— T=45¢C 45 C < T=85 C 85°C <T=105°C
2vDCw63VOC] 1.0 0.7 0.25
10VDC to 35VDC| ~OC '€ 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 SX
mount type SEUES

M Large capacitance (560 wF max.) M High ripple current (8500 mAr.m.s. max.)
M Low ESR (4.5 mQ to 9 mQ max.) M RoHS compliance, Halogen free

® Specifications

Items Specifications
Series SX
Category temperature range -55Cto 105 C
Rated voltage range 2 V.DC to 6.3 V.DC
Rated capacitance range 82 wF to 560 uF
Capacitance tolerance +20 % (120 Hz/20 C)
Leakage current I=0.7T CV(umA)[2 minutes]
Dissipation factor(tan§) = 0.06(120 Hz/20 C)
Surge voltage (V.DC) 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

tanoé = 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 | 2 V.DC to 2.5 V.DC 4 V.DC 6.3 V.DC

Damp heat (Steady state) | jptial measurd value +70 %, 20 % +60 %, 20 % +50 %, -20 %

tan & = 2 times of the initial limit

DC leakage current| Within the initial limit

® Marking and dimensions

Cap. Polarity bar(Positive) €] ®

\, =1 lﬁ | =
[ L 4 Wi
[ [0 o o
= =
Lot.No. R.V.code
(Unit : mm)
Rated voltage(V.DC) . . T L 02 Wi 202 W2 #0.1 H=0.1 P 0.3

Code d e g j SX




® Characteristics list g
€
o V(%?t;% coirs I_Case suvzve (mm)H R“pplfg”ee;:tlgcatg;;z S Min. Pack?SiCr;g); Q'ty %3 3
(mAr.m.s.)  (mQ max,) §
180 7.3 4.3 1.9 6300 9 EEFSXOD181ER 3500 s
220 7.3 4.3 1.9 6300 9 EEFSXOD221ER 3500 =
7.3 4.3 1.9 6300 9 EEFSXOD271ER 3500
270 | 7.3 | 4.3 1.9 7500 6 EEFSX0D271XE 3500
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
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 EEFSX0D471XE 3500
7.3 | 4.3 1.9 8500 4.5 EEFSX0D471E4 3500
560 | 7.3 | 4.3 1.9 8500 4.5 EEFSX0D561E4 3500
150 | 7.3 | 4.3 1.9 6300 9 EEFSXOE151ER 3500
180 | 7.3 | 4.3 1.9 6300 9 EEFSXOE181ER 3500
7.3 | 43 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 55 330 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 EEFSXO0G820ER 3500
100 7.3 4.3 1.9 6300 9 EEFSXOGT101ER 3500
7.3 4.3 1.9 6300 9 EEFSXOG151ER 3500
150 7.3 | 4.3 1.9 7000 7 EEFSX0G151E7 3500
4 1180 | 7.3 | 43 1.9 6300 9 EEFSX0G181ER 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 EEFSXO0J151ER 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

T=45C 45C<T=85%C 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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= mggrﬁatcyepe GX/ GX LSerles "O

B Large capacitance (560 wF max.) B LowESL(3 terminals : 50% less than 2-terminals) [Suffix:Ll] B RoHS compliance, Halogen free
M Super low ESR (3 mQ max.) M High ripple current (10200 mAr.m.s. max.)

g ® Specifications

% Series GX

g:g’ Category temperature range -55Cto 105 C

7 Rated voltage range 2 V.DC to 2.5 V.DC
Rated capacitance range 330 wF to 560 wF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current I=0.1 CV(uwA)[2 minutes]
Dissipation factor(tan &) = 0.06(120 Hz/+20 C)
Surge voltage (V.DC) 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 | 2 V.DC to 2.5 V.DC

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

DC leakage current | Within the initial limit

Endurance

® Marking and dimensions

Cap. Polarity bar(Posmve)

Rated voltage(V.DC) 2 2.5

—

Code d e
Lot.No. R.V.code
© @
— f% g = 1= " =
= | L K W1
[ L w1 P4

St i‘*' @
of j
N N = =

= = | -

Pl P3| |PAP]

(Unit : mm) (Unit : mm)
I L 02 W1 202 w201 {01 P03

GX

® Characteristics list

Case size (mm) Specifications  Thenumberof teminls

c
e Ripple current %1 ESR %2 Part number

Rated g o (e
NEES voltage Min. Packaging @'ty %3

WF)
(80 L w H (mAr.m.s.)  (mQ max.) 2 (pes)
330 | 7.3 4.3 1.9 10200 3 O EEFGXOD331R 3500
470 7.3 4.3 1.9 10200 3 O EEFGX0OD471R 3500
2 7.3 4.3 1.9 10200 3 @) EEFGX0OD471L 3500
GX 560 L3 4.3 1.9 10200 3 O EEFGXOD561R 3500
7.3 4.3 1.9 10200 3 O EEFGX0D561L 3500
330 | 7.3 4.3 1.9 10200 3 @) EEFGXOE331R 3500
2.5 470 7.3 4.3 1.9 10200 3 @) EEFGXOE471R 3500
7.3 4.3 1.9 10200 3 @) 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
T=45°C 45C<T=85T 85T <T=105C

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 LX
mount type SEUES

M Large capacitance (560 wF max.) B Low ESL(3 terminals : 50% less than 2 terminals) B RoHS compliance, Halogen free
M Low ESR (4.5 mQ.6 mQ max.) M High ripple current (8500 mAr.m.s. max.)

® Specifications 8
Items Specifications £
Series LX %
Category temperature range -55°Cto 105 C j:;’
Rated voltage range 2 V.DC to 2.5 V.DC a
Rated capacitance range 330 wF to 560 uF
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current I=0.1 CV(uwA)[2 minutes]
Dissipation factor(tan &) = 0.06(120 Hz/+20 C)
Surge voltage (V.DC) 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 | 2 V.DC to 2.5 V.DC

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

Cap.  Polarity bar(Positive) © ®
- T=0° W 1=
I L | Wi
P4

a——ff—o

I [T T | [

= =

| |

Lot.No.  R.V.code Pl P3| |pZP]] ( :
Unit : mm
Rated voltage(V.DC) 2 2.5 TS L =02 W1202 W01 H =01 p1#03 pp =01 p3:02 pg 02

Code d e LX

® Characteristics list

i Case size (mm) Specifications
Capacitance

Min. Packaging Q' ty %3
(pcs)

Series voltage : v - ) b
(uF) Ripple current 1 ESR %2 art number
= - W i (mAr.m.s.)  (mQ max,)

7.3 4.3 1.9 7500 6 EEFLXOD331R 3500

330 7.3 4.3 1.9 8500 4.5 EEFLXOD331R4 3500

> | 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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S.P-Cap' Surface SR/ LR/SS

o o

mount type LS /ST /LT Series

H Low profile ( Height 1.0 mm max.) M Low ESL(3 terminals : 50% less than 2 terminals) B RoHS compliance, Halogen free
M Low ESR (4.5 mQ to 9 mQ) W High ripple current (8500 mAr.m.s. max.)

g ® Specifications
g Items Specifications
(=}
£ Series SR LR SS LS ST LT
SR.LR.SS. (53
é Category temperature range -55°Cto 105 C
7 Rated voltage range 2 V.DC to 6.3 V.DC 2 V.DC to 2.5 V.DC
Rated capacitance range 68 wF to 220 uF 180 wF to 220 wF ‘ 270 wF to 330 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current I=0.1 CV(uwA)[2 minutes]
Dissipation factor(tan &) = 0.06(120 Hz/+20 C)
Surge voltage (V.DC) 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

tanoé = 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 | 2 V.DC to 2.5 V.DC 4 V.DC 6.3 V.DC
Damp heat (Steady state) | ipjtial measurd value +70 %, 20 % +60 %, 20 % +50 %, -20 %
tan & = 2 times of the initial limit

DC leakage current| Within the initial limit

® Marking and dimensions

o ®
||—||L J -
2]

=]

Wi

w2
—
w2

(Unit : mm)
Series =02 WAl =z | g = [l s
SR 7.3 4.3 2.4 1.0% 1.3

ss | 73 | 43 | 24 | 11 | 13
Polarity bar(Positi
Cap. rolEny aQOS' ve) ST | 73 | 43 | 24 | 14 | 13

%1 Maximum

| =n

= =
| J

Lot.No. R.V.code

Rated voltage(V.DC) 2 . . Series
Code d e g j LR 7.314.3124(11.01]1.3]1.1]0.7|1.4

LS 73143124 |1.111.3[1.1]0.7[1.4
LT |7.3]4.3|24(1.4]11.3]1.1]0.7|1.4

X1 Maximum
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® Characteristics list

Line-up
Series system
diagram

Selection quide

Products list

Rated . Case size (mm) Specifications  Thenumberof teminds . L
SRS | e L W o Rmearetil  ERX2 Part number Min. P“k(ag'cnsg) Qtyx3
(mAr.m.s.)  (mQ max.)
5 520 7.3 4.3 | 1.0max.| 7500 6 O EEFSROD221R 3500
7.3 4.3 |1.0max.| 8500 4.5 O EEFSROD221R4 3500
. 55 | 180 7.3 4.3 | 1.0max.| 7500 6 O EEFSROET81R 3500
7.3 4.3 |1.0max.| 8500 4.5 O EEFSROE181R4 3500
4 1120 7.3 4.3 |1.0max.| 6300 9 @) EEFSROGT21R 3500
6.3 | 68| 7.3 4.3 |1.0max.| 6300 9 @) EEFSROJ680OR 3500
5 220 7.3 4.3 | 1.0max.| 7500 6 O EEFLROD221R 3500
7.3 4.3 | 1.0max.| 8500 4.5 O EEFLROD221R4 3500
LR 55 | 180 7.3 4.3 | 1.0max.| 7500 6 O EEFLROET81R 3500
7.3 4.3 |1.0max.| 8500 4.5 O EEFLROET81R4 3500
4 1120 7.3 4.3 |1.0max.| 6300 9 O EEFLROGT21R 3500
6.3 | 68| 7.3 4.3 |1.0max.| 6300 9 O EEFLROJ68OR 3500
2 | 220 7.3 4.3 1.1 7500 6 @) EEFSSOD221R 3500
> 251180 | 7.3 4.3 1. 7500 6 @) EEFSSOE181R 3500
s 2 | 220 7.3 4.3 1.1 7500 6 O EEFLSOD221R 3500
251180 | 7.3 4.3 1.1 7500 6 O EEFLSOE181R 3500
o7 2 | 330 7.3 4.3 1.4 7500 6 @) EEFSTOD331R 3500
25270 | 7.3 4.3 1.4 7500 6 @) EEFSTOE271R 3500
LT 2 330 7.3 4.3 1.4 7500 6 O EEFLTOD331R 3500
2.5 | 270 7.3 4.3 1.4 7500 6 O 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

45°C<T=85C

85C<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.

Surface mount type

Catalog EOL models
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SP-Cap Surface CY / SY (Guaranteed at 85 C)
mount type Series

B Endurance 85 °C 2000 h M High ripple current (5100 mAr.m.s. to 6300 mAr.m.s. max.)
M Product height (3.0 mm max.) M RoHS compliance, Halogen free

g ® Specifications
g Items Specifications
(=}
= Series CY, SY
(=) o o
& Category temperature range -55Cto85C
S
7 Rated voltage range 4 V.DC, 6.3 V.DC
Rated capacitance range 330 wF to 470 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current I=0.1 CV(umA)[4 V.DC, 6.3 V.DC, 2 minutes]
Dissipation factor(tan ) = 0.06(120 Hz/+20 C)
Surge voltage (V.DC) Rated voltage x1.25[4 V.DC, 6.3 V.DC] (15 C to 35 C)

+85 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

Endurance

Capacitance change of 4 V.DC 6.3 V.DC
Damp heat (Steady state) | jnjtial measurd value +60 %, 20 % +50 %, 20 %
tan & = 2 times of the initial limit

DC leakage current | Within the initial limit

® Marking and dimensions

Cap. Polarity bar(Positive) e ®
¢ Py —
B B
[ C_ 101 g g
= =
Lot.No. R.V.code
(Unit : mm)
Rated voltage(V.DC) 4 6.3 Sl L 02 w102 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.
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O FiE—E%

- \z%igg)e Ca‘fajt;)"ce I_Case 5|vzve (mm)H Rippicpu?e;ﬂcatg;r;; e Min. Pack(ag(i:rg Q'ty X4
(mAr.m.s.)  (mQ max.)
c 4 470 | 7.3 4.3 2.8 5100 15 ECGCYOG4T71R 2000
! 6.3 ]330 7.3 4.3 2.8 5100 15 ECGCYOJ331R 2000
4 470 | 7.3 4.3 2.8 6300 9 ECGSYOG4T71R 2000
> 6.3 | 330 | 7.3 4.3 2.8 6300 9 ECGSY0J331R 2000

%1 :Ripple current (100 kHz/ +45°C )

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

%3:Please refer to the page of “Mounting Specifi cations”.
%4 :Please contact us when 500 pcs packing is necessary.

® Temperature coefficient of Ripple current

45C<T=65TC 65°C<T=85C
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.

Line-up
Series system
diagram

Products list
CS.CT.CX

Surface mount type [BEES

Catalog EOL models
POSCAP

Selection guide

Surface mount type

Catalog Deletion Models

EOL Models
OS-CON

Selection guide

Surface mount type

Radial lead type

Selection guide

Surface mount type

Radial lead type
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Surface
mount type

M Endurance 125 C 1000 h

I High voltage & Large capacitance

® Specifications

Items

HX s

M Low ESR(4.5 mQ max.)

(2V.DC ;560 uFto25V.0C/33 uF) M RoHS compliance, Halogen free

Series

Specifications
HX

Category temperature range

-55Cto 125 C

Rated voltage range

2 V.DC to 2.5 V.DC, 10 V.DC to 25 V.DC

Category voltage range

1.6 V.DC to 2 V.DC, 8 V.DC to 20 V.DC

Rated capacitance range

15 wF to 560 uF

Capacitance tolerance

+20 % (120 Hz/20 C)

Leakage current

1=0.1 CV(uA)[2 V.DC,2.5 V.DC, 2 minutes], I= 0.3 CV(uA)[10V.DC to 25 V.DC, 2 minutes]

Dissipation factor(tan )

= 0.1(120 Hz/20 C)

Surge voltage (V.DC)

Rated voltage x1.25[2 V.DC to 16 V.DC], x1.15[20 V.DC to 25 V.DC] (15 °C to 35 C)

Endurance

+125 °C, 1000 h, Category voltage applied

Capacitance change| Within £20 % of the initial value

tand = 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 2 V.DC to 2.5 V.DC 10 V.DC to 25 V.DC

initial measurd value +70 %, 20 % +60 %, 20 %

tan & = 2 times of the initial limit

DC leakage current| Within the initial limit[2 V.DC,2.5 V.DC], = 300 % of the initial limit[10 V.DC to 25 V.DC]

® Marking and d

Cap.

Code d

Lot.No.

Rated voltage(V.DC) 2 25 10 16 20 25

imensions
Polarity bar(Positive) © ®
P P
L W1
- J] :

R.V.code
(Unit : mm)
p +0.3

| £0.2 H 0.1

W1 0.2 \W2 £0.1

Series
e A C D E HX




® Characteristics list g
Series [{;jt;ae;& E%Z?ESCQ]’ e —— mpplfgniftlzgcaté;nxz Part number M PaCk?gi”g Chijke g
(v.DC)  (V.DC) L w H (mAr.m.s.)  (mQ max.) ) 3
73 | 43 | 1.9 | 5100 15 EEFHXOD471R 3500 €
73 | 43 | 1.9 | 6300 9 EEFHX0D471R9 3500 =

O3 43 | 19 | 7500 6 EEFHXOD471R6 3500

2|1 73 | 43 | 1.9 | 8500 4.5 EEFHXOD471R4 3500

seo 73 | 43 | 19 | 5100 15 EEFHXOD561R 3500

73 | 43 | 1.9 | 8500 4.5 EEFHXO0D561R4 3500

73 | 43 | 1.9 | 5100 15 EEFHXOE331R 3500

430 LT3 | 43 | 19 | 6300 9 EEFHXOE331R9 3500

73 | 43 | 1.9 | 7500 6 EEFHXOE331R6 3500

o5 | o 73 | 43 | 1.9 | 8500 4.5 EEFHXOE331R4 3500

73 | 43 | 1.9 | 5100 15 EEFHXOE471R 3500

73 | 43 | 1.9 | 6300 9 EEFHXOE471R9 3500

1003 43 | 1.9 | 7500 6 EEFHXOE471R6 3500

73 | 43 | 1.9 | 8500 4.5 EEFHXOE471R4 3500

HX 471 73 | 43 | 1.9 | 3200 | 40 EEFHX1A470R 3500

10| 8 68| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1A680R 3500

100 | 73 | 43 | 1.9 | 3200 | 40 EEFHX1A101R 3500

15| 73 | 43 | 1.9 | 3200 | 40 EEFHX1C150R 3500

22| 73 | 43 | 1.9 | 3200 | 40 EEFHX1C220R 3500

16 |12.8| 33| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C330R 3500

47| 73 | 43 | 1.9 | 3200 | 40 EEFHX1C470R 3500

68| 73 | 43 | 1.9 | 3200 | 40 EEFHX1C680R 3500

22| 73 | 43 | 1.9 | 3200 | 40 EEFHX1D220R 3500

oo | 16 1.33] 73 | 43 | 19 | 3200 | 40 EEFHX1D330R 3500

47| 73 | 43 | 1.9 | 3200 | 40 EEFHX1D470R 3500

56 | 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1D560R 3500

15| 7.3 | 43 | 1.9 | 3200 | 40 EEFHXTET50R 3500

25 | 20 | 22| 73 | 43 | 1.9 | 3200 | 40 EEFHX1E220R 3500

33| 73 | 43 | 1.9 | 3200 | 40 EEFHX1E330R 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=45C 45C<T=85C 85°C<T=105°C 105°C<T=125%C
w2 1.0 0.7 0.25 0.25
10vDCtozsupe| ~OCTCe 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

@®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.

Catalog EOL Models

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#ssstons 2019/3 EEFCS*#wtner
CcD D EEREhEE 2019/3 EER@ it
ub D EEFUD*#wbrex 2019/3 EEFCX st
UE D R 2019/3 EER@ it
SL D EEFS| wssbr 2019/3 S G
SD D EEEShaEa 2010/6 EERS Gl
SE D EEFSE *tss 2019/3 EEFSXsssbins
MC C EEFMCHsssax 2019/3 EEFCX ¥k
HL D EEFH s 2019/3 EEFHX#sstoex
HD D AR 2019/3 EERED e
HE D EEFHE##ssss 2019/3 EEFHX#sstoex
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Guidelines and Precautions

/\ Application Guidelines

1.Circuit design
1-1 Prohibited circuits

POSCAP 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
g S oms (4) Circuits greatly affected by leakage current
Line-up = (5) The circuit in which two or more POSCAP are connected in a series so as to raise the endurance voltage.
Series system [N 1-2 Failure and life-span
Products list § The failure rate is 0.5 %* / 1000 h (Confidence level : 60 %) based on JIS C 5003.
The The mainly failure modes are as follows.
TPSF *B2 size orlless: 1.0 %.
Tor 1-2-1 Corﬁmgency fallur.e _ _
) The main causes of failure are thermal stresses cause by the soldering or thermal use environment, along
TPF % with heat stresses, electrical stresses or mechanical stresses. The most common failure mode is a short circuit.
ras = In case a short circuit occurs, ensure safety by fully considering the followings.
TQc é (1) If POSCAP emit smoke, turn off the main power of the equipment. In this case, keep your face and
TA 3 hands away from the area.
v £ (2) It may take a few seconds to a few minutes before POSCAP emits smoke by the situation. Increase
H o safety by using a protective circuit.
TPB (3) If the smoke comes into eyes, rinse immediately. If the smoke is inhaled, gargle immediately.
TC (4) In case a large current continues to flow after a short circuit, in the worst case, the shorted-out section
TPC may ignite. For safety, install a redundant circuit or a protective circuit, etc.
M 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.

1-3 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)

1-4 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.

1-5 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 questions 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.

1-6 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.

1-7 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.
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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
lifetime when soldering is conducted under conditions that are harsher that those stipulated.

2-3 Others
POSCAP’ s Electrical characteristics are affected by temperature and frequency fluctuations.
Design circuits after checking the amount of fluctuation.

3.Storage

It is necessary to set an environment to prevent a trouble at the time of soldering
by the degradation of solder ability or moisture's getting into the molding resin

when POSCAP are stored.
® Please make storage of POSCAP sealing up in the reel and storage bag at the time of delivery in the
following environment. Also, set storage period of unopened as 18 months or shorter after shipment
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.

POSCAP is not compatible with

Floor life
Level Time Conditions HERES JSPREE, SSEAYES
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)

. Peak temperature
23 i i 5smax
=G 250 C fo--m- - R - -
58 220C - - R g G
08 180 °C Frmrrr e /1405 may
2% 150 °C frmeeeeess = - e
+ | |
© 60 st
% . max, + 120 s max. '
Fa / 30 s max.

Time(sec.)

B Peak temperature 260 °C lead free reflow soldering profile

This reflow is limited at moisture sensitive level.
Please contact us separately concerning about detail.
The cycles of reflow soldering: Twice (max)

Peak temperature

260 C

217C
200 C

150 C

Temperature on the
surface of capacitor

Time(sec.)

BTQC series
The cycles of reflow soldering: Twice (max)
Reak .te1mperature

0 s max.
250 °C f--mme- - - : : -

120 s max.

Temperature on the
surface of capacitor
o
o
9

Time(sec.)

BSoldering 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 b C Sizecode a b C

B1 1.6 | 2.7 | 1.4 D12 24 | 29| 3.7

Q B1G 1.6 | 2.7 | 1.4 D15 24 | 29| 3.7
B1S 1.6 | 2.7 | 1.4 D15E | 2.4 | 29 | 3.7

B15G | 1.6 | 2.7 | 1.4 D2E 2.4 | 29| 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 | 2.9 | 3.7




Packing specifications

*We supply only embossed taping type

Packing specifications

Sprocket hole Component compartment
BDimension of J
carrier tape

T (Polarity)

[a) (=)

K F G H

(unit:mm)

Size code A =01 B . 005 E 0. o. o1 J1I§
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.4 0.25
B1G 3.25 3.9 8.0 5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25
B1S 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25
B15G 3.25 3.9 8.0 E5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25
B2 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25
B2S 3.25 4.0 8.0 5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25
D12 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3
D15 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3
D15E 4.7 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3
D2E 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3
D2 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3
D3L 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 3.2 0.3
D4 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 4.2 0.3
@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.

@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)

B Reel dimension

Lvz
i
| | (unit:mm)
A B C W1 w2

¢ 330%2 | ¢ 802 | ¢ 13*0.2 | 13,505 | 17.5%1.0
¢ 180%8 | ¢ 602 | ¢ 1302 | 005 | 11.4%1.0

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

Bl 15000 D12 22500

B1G 12500 D15 15000

B1S 12500 D15E 20000

B15G 12500 D2E 15000

- B2 10000 D2 15000

: {unitmm) B2S 70000 D3L 12500

Reel size ¢ 180 ¢ 330 D4 10000
g 90 120
b 240 360
c 240 360

POSCAP
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Size (mm)

SN2 85
= § & & Category Rated . .
Series Page  Features g & £ 'S £ temperature voltage ESR(mQ) Cap?ﬁé?nce S(l)zdee
S s 3= £ range(C) (V.DO) L W H
£8s5fs
. -55t0105|2.5t012.5| 35t070 | 33t0220 |B1G| 3.5 | 2.8 | 1.1
Small size
TPG| 47 ] Low profile
It
31g¢ tepaciiance 5510 105|2.5106.3| 301070 |15010220(315G| 3.5 | 2.8 | 1.4
Low ESR / Small size
TPSF| 48 | Large capacitance -551t0105|2.0t0 2.5| 6t09 270 B2S| 35|28 |19
Face down terminal
-55t0105[2.0t0 10| 11t035 |47t0470 | B2 | 3.5 | 28 | 1.9
-55to 105 6.3 35 470 D15E| 7.3 | 43 | 1.4
TPE [49t052 Low ESR -55t0 105/ 2.5t0 10| 7t025 |68t0470 |D2E| 7.3 | 43| 1.8
-55t0 1051 2.5t0 10| 9to25 |220t0680|D3L| 7.3 | 43 | 2.8
-551t0 105 2.5t0 10| 10to25 |330t0o 1500 D4 | 7.3 | 4.3 | 3.8
-55 to 105 2.0 6 220t0330|D2E| 7.3 | 43 | 1.8
TPF | 53 s 5510105/ 2.5t0 10 | 5t0 15 |150t0680|D3L| 7.3 | 4.3 | 2.8
Large capacitance ’ ’ ’ :
-55t0 105|2.5t0 6.3| 5to 10 |470t01000| D4 | 7.3 | 4.3 | 3.8
TQS| 54 | High voltage @® |-55t0105| 16t035 |70t0150 | 6.8t03.3 |B1S| 3.5 | 2.8 | 1.1
-551t0 105| 16 to 35 [90to 400| 3.9t033 | B2 | 3.5 | 28 | 1.9
-55 to 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 | 43 | 1.9
-55t0 105| 16t0 25 | 50to 70 | 68to 150 |D3L| 7.3 | 43 | 2.8




Size (mm)

SIS =
s 5 & & Category Rated . .
Series Page Features g § 'S < temperature voltage ESR (mQ) Cap?ﬁgnce Sé)z(?e
<, E € £ range(0) (V.DO)
S88x 3
-55t0 105/4.0to 10 70 47t0100 | B2 | 35| 28| 1.9
TA | 57 |High reliability () -55t0105/2.5t0 10| 9to25 |68t0470 |D2E| 7.3 | 43| 1.8
-55t0 105/ 2.5t0 10 | 15t0 25 |150t0 680 |D3L| 7.3 | 43 | 2.8
S -55t0 125| 6.3 t0 10 25 68to 150 [D2E| 7.3 | 43 | 1.8
High reliability
TV | 58 | Guaranteedat 125C e o
-55 10 125 10 25 150 D3L| 7.3 | 43|28
-55t0125|2.5t06.3| 15t0 25 |150t0330|D2E| 7.3 | 43 | 1.8
G teed -55t0125/2.5t0 10| 40to45 | 68t0220 | D2 | 7.3 | 43| 1.9
uarantee
TH 59 | “atq25C ®
-551t0125|4.0t0 6.3 40 220t0330|/D3L| 7.3 | 43| 2.8
5510125/ 6.3t0 10 | 35t040 [220t0470| D4 | 7.3 | 43| 3.8
-55t0 105| 4.0 to 10 70 33t068 | B2 | 35|28 | 1.9
TPB| 60 Standard -55t0 105/ 4.0 to 10 40 15010330 (D3L| 7.3 | 43 | 2.8
-55t0 105/ 6.3t0 10 | 35t040 [220t0470| D4 | 7.3 | 43 | 3.8
-551t0125/4.0t0 6.3| 15t0 25 |100t0 330 |D2E| 7.3 | 43 | 1.8
TC 611062 thagagge%d @ 551012525t 10| 5t025 [150t0680|D3L| 7.3 | 43 | 2.8
-55t0125/2.5t0 10| 5to25 |330t01000) D4 | 7.3 | 43 | 3.8
-55t0 105|6.3to 12.5| 55t080 | 10t047 | B1 | 3.5 | 2.8 | 1.1
TPC |63t064| Low profile |@
-55t0 105/ 6.3t0 10 | 40to45 | 68t0330 | D2 | 7.3 | 43 | 1.9
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Series system diagram

Standard

TPB [

4.0V.DC to 10 V.DC
33 uF to 68 uF

D3 L size

4.0V.DCto 10 V.DC
150 wF to 330 uF

D4 size

6.3 V.DCto 10 V.DC
220 wF to 470 wF

v
TPC

Low profile

B 1 size

6.3VDCto 12.5V.DC
10 wFto 47 ukF

<@
D 2 size

6.3V.DCto 10V.DC
68 WF to 330 uF

¥

TPG

Small size
Low profile
Large capacitance

B] G size

2.5VDCt0 12.5VDC
33 wF to 220 uF

<@
B1 5G size

2.5VDC106.3V.DC
150 wF to 220 wk

@

P.49 t0 52 ¢

TPE

Low ESR

B 2 size

2.0VDCto 10V.DC
47 uF to 470 uF

®

D] 5Esize

6.3 V.DC
470 uF

¥

D2E size

2.5VDCto 10V.DC
68 WF to 470 uF

»

D3 L size

25VDCto 10V.DC
220 uF to 680 wF

s—

D4 size

2.5V.DCto 10V.DC
330 wF to 1500 uF

TPF

Low ESR
Large capacitance

DZ E size

2.0 V.DC
220 wF to 330 uF

°

TPSF

Low ESR
Large capacitance
Small size

BZS size

2.0VDCto25V.DC
270 wk

L 4

D3 I_S\ZE

2.5V.DCto 10V.DC
150 wF to 680 wF

D4 size

2.5VDC106.3V.DC
470 uF to 1000 wF

%

Guaranteed
at 125 C

D2 E size

2.5V.DC106.3V.DC
150 wF to 330 uk

¥

D 2 size

2.5VDCto 10V.DC
68 Wk to 220 uF

®

D3LS\Z€

4.0VDC106.3V.DC
220 wF 0330 wF

D4 size

6.3V.DCto 10V.DC
220 uF 10470 Wk

TC

Guaranteed
at 125 C

D2 E size

40V.DCt06.3V.DC
100 wF to 330 uF

D3 I_ size

25V.DCto 10V.DC
150 wF to 680 uF

D4 size

2.5V.DCto 10V.DC
330 wF 10 1000 wF

High reliability

B 2 size

4.0V.DCto 10V.DC
47 uF to 100 uF

@
D2E size

2.5V.DCt0 10V.DC
68 wF to 470 uF

D3 |_ size

25V.DCto 10V.DC
150 wF to 680 Wk

v

TV

High reliability
Guaranteed at 125°C

D 2 E size

6.3V.DCt0 10V.DC
68 wF to150 wF

*

D3 Lsize

10 V.DC
150 wk

h 4

Case size (Unit:mm)
B1S B15G D15 DI15E D2E
L| 35|35 |35 |35 | 35| 35| 73| 73| 73 |73 7.3 7.3
W | 28 | 28 | 28 | 28 | 28 | 28 | 43 | 43 | 43 | 43 4.3 4.3
H | 1.1 1.1 1.1 1.4 1.9 1.9 | 115 | 1.4 | 14 | 1.8 1.9 3.8

The size of each photo is nearly to full scale.

P.55 10 56 ¢

TQC

High voltage

B 2 size

16 V.DC to 35V.DC
3.9 uFto 33 uF

&
D] 2 size

16 V.DC
33 uk

®

D] 5 size

16 V.DC to 25 V.DC
22 uFto 47 uF

®

D 2 size

16 V.DC to 35 V.DC
10 wF to 150 uF

y

D3L s

16 V.DC to 25 V.DC
68 wF to 150 uF

®

TQS

High voltage
Small sizeLow profile

B1S+u

16 V.DC to 35 V.DC
6.8 WF to 33 uF

®




A
_"_H
(Unit:mm)
LXWxH (Unit:mm)
size size size size
3.56x2.8X1.7 | 3.5%2.8x1.1 | 3.56X2.8%1.7 | 3.5x2.8X1.4
P.63-64 P.47 P.54 P.47
TPC TPG TQS TPG
6. tol )C | 25VDC10125VDC | 16 V.DCt035V.DC | 2.5V.DC106.3V.DC
10 wF to 47 wF | 33 wFto 220 wuF | 6.8 uF to 33 wF | 150 uF to 220 uF
LXWxH (Unit:mm)
size size size size size size size size size
3.56%x2.8%1.9|3.5%2.8%1.9 | 7.3x4.3x1.15 | 7.3%x4.3x1.4 | 7.3x4.3x1.4 | 7.3X4.3X1.8 | 7.3x4.3X1.9 7.3X4.3X2.8 7.3x4.3X3.8
P.49-50 P.48 P.56 P.56 P.51-52 P.51-52 P.56 P.51-52 P.58 P.51-52
TPE TPSF | TQC TQC TPE TPE TQC TPE Y, TPE
2.0V.DCto 10V.DC | 2.0V.DC to 2.5 V.DC 16 V.DC 16V.DC to 25V.DC 6.3 V.DC 2.5V.DCto 10V.DC | 16V.DCto35V.DC | 2.5V.DC 0 10V.DC 10 V.DC 25VDCto 10V.DC
47 uFto 470 uF 270 uF 33 uk 22 uF to 47 uF 470 uk 68 uFt0470 wF | 10 wF to 150 wF | 220 wF to 680 uF 150 wk 330 wFto 1500 uF
P.57 P.53 P.63-64 P.53 P.56 P.53
TA TPF TPC TPF TQC TPF
4.0VDCto 10V.DC 2.0V.DC 6.3VDCto 10V.DC | 25V.DCto 10V.DC 16V.DCto 25V.DC | 25V.DC 0 6.3V.DC
47 uF to 100 uF 220 uF 10330 uF | 68 wF to 330 wF | 150 uFto 680 uF 68 wFto 150 wF | 470 uF to 1000 wF
P.55 P.57 P.59 P.57 P.60 P.60
TQC TA TH TA TPB TPB

16 V.DC to 35 V.DC
3.9 uFto 33 uf

P.60
TPB

4,0VDCto 10V.DC
33 uFto 68 uF

2.5V.DCto 10V.DC
68 uFt0470 uF

P.58

TV

6.3V.DCto 10V.DC
68 uF to 150 Wk

P.59

TH

25VDC106.3V.DC
150 wF to 330 uF

P.61-62

TC

4.0VDC106.3V.DC
100 wF to 330 wF

2.5V.DCto 10V.DC
68 uF to 220 uF

25VDCt010V.DC 4.0V.DCto 10V.DC
150 1uF t0 680 uF 150 wF to 330 uF

P.59 P
TH

.61-62

TC

40VDCto6.3VDC 2.5V.DCto 10V.DC
15

220 uF to 330 uF

0 uF to 680 uF

6.3V.DCto 10V.DC
220 uF to 470 uF

P.59
TH

6.3V.DCto 10V.DC
220 wF to 470 uF

P61-62
TC

25VDCto 10V.DC
330 11F 10 1000 wF

The size of each photo is nearly to full scale.
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Products list

Size - ESR Matrix list

Size code (ESR mQ)

TPSF

2.0 | TPE

TPF

TPG

TPSF

TPE

25 TPF

TA

TH

TC

TPG

TPE

TPF

4.0| TA

TPB

TH

TC

TPG

TPE

TPF

TA

B2 (70)

B2 (70)

6.3

TPB

B2 (70)

B2 (70)

TPC

B1(70,55)

TH

TPG

8.0

B1G(70)

EPACIM D2F (25)

SPAQLON D2E (25)

B2 (70)

D2E (25)

B2 (70)

D2 (45)

D2 (45)

12.5

B1(80)

B2 (100)

B1(80)
B2 (90)

B2 (90) B2 (90)

TQS

TQC

20

25 TQC

TQS
TQC
TQS

35 B2 (400)

Case size

B1S | B15G
3.5 | 35
2.8
1.4

2.8
1.1

D2 (120)

B2 (100)
D2 (90,45)

B1G (70)

D15 (55) | D2 (50)

D2 (60,45)

D2 (150)

(unit : mm)



330 470

B2 (15,13) B2(15,11)

D2E (6)

D2E (6)

B1G (70)

B15G (30)

B2S (6)

B2(35,15,9)
D2E(25,1815,12,9,7

D2E (25,15,9)

D2E (25,18,15)

TH

D2 (45)

D2E (25,18,15)

TC

4.0

6.3

TPG
TPE

B2 (35)

B2 (35)
D2E (18)

B15G (70)

B2 (35)
D2E(25,18,15)

TPF
TA
TPB

D2E (25,18)

TH

TC

TPE

816(70,55,35) [  GGGG__
B2(35,25) B2(35)
D2E (25,18)

D2E (18)

B15G(70,35)

D2E (25,18)

TPF

TA

D2E (25) n)is=€]))

TPB

TPC

D2 (40)

D2E (25,18)

L
L

8.0

D2 (40)

D2 (45)

12.5

D2 (50)

TQS

20

TQC

25

TQC

TQS

35

TQC

TQS

Guidelines and
Precautions
Mounting specifications/
Packing specifications
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Series system
diagram

Products list
TPG
TPSF
TPE
TPF
TQS
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TA
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Surface T P G _
mount type Series

W Small size, Low profile H Large capacitance (220 wF max.)
(L3.5xW2.8xH1.1 mm) B RoHS compliance, Halogen free
@ Specifications
Items Specifications
Size code B1G B15G
Category temperature range -55Cto+105C
Rated voltage range 2.5V.DC to 12.5 V.DC 2.5 V.DC to 6.3 V.DC
Category voltage range 2 V.DC to 10 V.DC 2.5V.DC to 5 V.DC
POSCAF Rated capacitance range 33 wF to 220 uF 150 wF to 220 uF
Guidelines ana Capacitance tolerance £20 %(120 Hz/+20 C)
 "Fahing svecheonone ] Leakage current Please see the attached characteristics list
Line-up Dissipation factor(tané) Please see the attached characteristics list
% Surge voltage (V.DC) Rated voltage x1.15
e +85 C, 1000 h, rated voltage applied
TPSF Endurance Capacitance change V\/|th|ni.20 % of the. |.n{t|al. vglue
TPE © tané = 1.5 times of the initial limit
rer = DC leakage current | Within the initial limit
Igi %‘ +60 °C, 90 % to 95 %, 500 h, No-applied voltage
TA g 5 heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
TV & amp heat i-teady state tané = 1.5 times of the initial limit
TTPHB a DC leakage current| = 3 times of the initial limit
TC
TPC
__ Catlog eltion Models_| ® Marking and dimensions

(unit : mm)

T L £03/0.1 W 40301 H0.1 G 0.2 \y] 0.1
. B1G | 3.5 2.8 1.7 0.8 2.2

RCap. code B15G| 35 | 2.8 | 1.4 | 0.8 | 2.2
Polarity E E

marking -~ ] -+ 2|
(+)

SEDE) 2.5 | 4.0 | 6.3 | 8.0 |10.0|12.5

h
R. Voltage cj)de ‘ < > - Code e g j k A B
Lot. No. _,_L
S s lwi]
L L 33 47 1100 | 150 | 220
Code N7 S7 A8 E8 J8

@ Characteristics list

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

Series voltage temp, yoltage temp.  Gweince
(V.DO)

e Ripple  ESR %2 LC X4 Wi Pacagng Oty F;gﬂow Reflow
(C) (v.DC) (C)

code X1 : :
W H c(mennr;.s.) M max) tan 6 %3 (LA Part number (pcs) gzgg’c étggguc

s 85 | 2 105 3.512.8 | 1.1 |B1G| 1000 70 | 0.10 | 55.0|2R5TPG220M | 2500
85 | 2 |105|220(3.5 |28 [1.4 B15G 1400 |30;300kHz| 0.10 | 110.0|2R5TPG220MUG | 2500
4 85 [ 3.2 1105 35128 |14 1000 70 | 0.10 | 88.014TPG220M | 2500
85 | 5 | 105 3.5128 | 1.1 1000 70 | 0.10 | 63.0|6TPG100M | 2500
85 | 5 |105|100|3.5 |28 | 1.1 |B1G| 1100 55 | 0.10 | 63.0|6TPGT00MG | 2500
PG 63| 8 | 5 | 105 3.5128 | 1.1 1200 |35300kHz| 0.10 | 126.0 | 6TPG100MZGD | 2500 | 3 3
85 | 5 | 105 150 35128 |14 8156 1000 70 | 0.10 | 94.5|6TPG150M | 2500
85 | 5 | 105 35|28 | 1.4 1200 |35/300kHz| 0.10 | 189.0| 6TPG150MZG | 2500
85 [ 6.3 105 47 35128 | 1.1 1000 70 | 0.10 | 37.6|8TPG4ATM 2500
10 | 85 | 8 105 3.5(28 | 1.1 |B1G| 1000 70 | 0.10 | 47.0|10TPG47M | 2500
12.5] 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:tans (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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Surface T P S F _
mount type Series Rahg

B Super low ESR (6 mQ max.) B Face down terminal type

W Super low ESL (0.7 nH) B RoHS compliance, Halogen free
@ Specifications
Items Specifications
Size code B2S
Category temperature range -55Cto +105C
Rated voltage range 2 V.DC to 2.5 V.DC
Category voltage range 2 V.DC to 2.5 V.DC
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.DC) 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

+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

Endurance

Damp heat (Steady state)

® Marking and dimensions

POSCAP

Guidelines and
Precautions

Mounting specifications;
Packing specifications

R Volt q - L . (unit : mm)
- Yotape coce S 102 W02 H=01 §03 i 0.1
Polarity [. = B2S | 35 | 28 | 1.9 | 0.8 | 22
marking
(+) %
R.Cap. code . R Voltage (V.DC) e} 2.5 270
Lot. No. Code q e Code L8

@ Characteristics list

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

Series voltage temp, yoltage temp, et Ripple  ESR¥2 LC %4 Wi Paczon 0y Reflow Reflow
o code X ; X argty
VO ) vpg (0 WP L W H Urdemay (monar) 873 (a) Partnumber Tipcy” teme. temp

5 1051 2 105 3512819 3200 |6/500kHz| 0.08 |108.0| 2TPSF270M6E | 2000 | 5 5
TPSF 105 | 2 |105|270]3.5|2.8 | 1.9 |B2S| 2400 |9;300kdz| 0.08 |108.0| 2TPSF270M9G | 2000 | 3 3
2.5 1105 |25 | 105 35128 1.9 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:tanéd (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.

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

@ Specifications

Items

TPE ==

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

Series

B size

Specifications

Size code

B2

Category temperature range

-55C to +105 C

Rated voltage range

2 V.DC to 10 V.DC

Category voltage range

1.8 V.DC to 8 V.DC

Rated capacitance range

POSCAP“

47 uF to 470 wk

Gmdu nes and
Pre

Capacitance tolerance

+20 % (120 Hz/+20 C)

Leakage current

Please see the attached characteristics list

Line-up Dissipation factor(tan )

Please see the attached characteristics list

Series system
diagram

Surge voltage (V.DC)

Rated voltage x1.15

Selection quide

Products list

+105 C, 1000 h rated voltage applied

TTPPSGF *%Rated temp, 85 C Products: 85 C, 1000 h, rated voltage applied

TPE " Endurance Capacitance change | Within+=20 % of the initial value

e = tan& = 1.5 times of the initial limit

Igi % DC leakage current | Within the initial limit
TA = +60 C, 90 % to 95 %, 500 h, No-applied voltage
v ~|§ Within+50 %, =20 %(2R5TPE220MAZB(MAPB,MAFB), 2R5TPE330MAZB,
TH a ) 2TPE330MAFB(MADGB), 2TPE470MAJGB(MAFB), 2TPE330MFB,

TTPCB Damp heat (Steady state) Capacitance change | £TpE330MAFB (MAIGB))

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

Catalog Deletion Models tané = 1.5 times of the initial limit
EOL Models DC leakage current| = 3 times of the initial limit

@ Marking and dimensions

R.Cap. code

Polarity
marking -,
(+)

R. Voltage code
Lot.

(unit : mm)
o L#02 W02 H=01 G022 1 20.
B2
Eebel 2.0 | 2.5 | 4.0 | 6.3 | 8.0 [{10.0
Code d e g J k A
M 47 1100|120 |1150(220(330|470
Code S7 | A8 | C8 | E8 | JB8 | N8| S8
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@ Characteristics list

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

S | e t?fg?' (\(f/)ltsgce) Ee[g)) w(pii';n)m L W H code c(fig%%; (gngﬁi) tan § %3 L(C u.>A<)4 Part number Mm‘?ékacgis”g)w SE:mg‘;é EEEZ{

105 | 2 |105 35|2.8(1.9 2000 | 15 | 0.08|132.0|2TPE330MFB| 2000
85 | 1.8 | 105 |330| 3.5(2.8 | 1.9 2000 | 15 | 0.08|132.0|2TPE330MAFB| 2000

2 | 85| 1.8]105 35|2.8(1.9 2000 |135300kk| 0.08 | 132.0|2TPE330MADGB | 2000 )
85 | 1.8 | 105 35|2.8(1.9 2300 | 15 | 0.10|188.0|2TPEATOMAFB| 2000 &O‘f
85 | 18105 | 35|28 1.9 2300 |115300kk| 0.10 | 188.0|2TPE4TOMAIGB | 2000 kp;/
85 | 2 |105 3.5|2.8(1.9 2000 | 15 | 0.08 |110.0|2R5TPE220MAFB | 2000 _Line-up
105 | 2.5 | 105 35|2.8(1.9 1800|1530k | 0.08 | 110.0|2R5TPE220MFGB | 2000 m
105 | 25]105 |, |35[28 1.9 1700 | 21 | 0.08 | 55.0|2R5TPE220MLB | 2000
85 | 2 |105 35|28 (1.9 1600 | 25 | 0.08| 55.0|2R5TPE220MAPB | 2000
105 | 2.5 | 105 35|2.8(1.9 1400 | 35 |0.08| 55.0|2R5TPE220MZB| 2000 2

25| 85| 2 |105 35|28(1.9 1400 | 35 | 0.08| 55.0|2R5TPE220MAZB| 2000 g
85 | 2 |105 35|28(1.9 1400 | 35 |0.08| 82.5|2R5TPE330MAZB| 2000 g
85 | 2 |105 35|2.8(1.9 3200 {9300k | 0.08 | 165.0|ETPE330MAIGB | 2000 :
105 | 2 |105(330(3.5(2.8(1.9|B2 | 3200 [9300%t| 0.08 |165.0|ETPE330MIGB| 2000 | 3 | 3 3

TPE 85 | 2 |105 35|2.8(1.9 2700 | 15 | 0.08 |165.0|ETPE330MAFB| 2000

105 | 2 |105 35|2.8(1.9 2700 | 15 | 0.08 |165.0|ETPE330MFB| 2000
105 | 4 [105[100|3.5]2.8|1.9 1400 | 35 | 0.08| 40.0/4TPE100MZB| 2000 Ctalog Deletion Models

4 | 8532105 |150| 35|28 |1.9 1400 | 35 |0.08| 60.0|4TPE150MAZB| 2000 [_EOLModels
85 | 3.2 1105 |220| 3.5(2.8 | 1.9 1400 | 35 | 0.08| 88.0|4TPE220MAZB| 2000
105 | 6.3 | 105 35|2.8(1.9 1600 | 25 |0.08| 63.0/6TPE100MPB| 2000
85 | 5 |105|100| 3.5(2.8 1.9 1400 | 35 |0.08| 63.0/6TPET00MAZB| 2000
105 | 6.3 | 105 35|2.8(1.9 1400 | 35 |0.08| 63.0/6TPE100MZB| 2000

(5| 85| 5 |105]120/35]28 19 1400 | 35 |0.08| 75.6|6TPE120MAZB| 2000
85 | 5 |105 3.5|2.8(1.9 1600 | 25 |0.08 | 94.5/6TPE150MAPB| 2000
85| 5 |105] " 35|28 | 1.9 1400 | 35 |0.08| 94.5/6TPE150MAZB| 2000
85| 5 |105|  135|28]19 1400 | 35 | 0.10 [138.6|6TPE220MAZB| 2000
85 | 5 |105 35|28 (1.9 1600 | 25 | 0.10 |138.6|6TPE220MAPB| 2000

8 | 85 |63|105|100|3.5[28]1.9 1400 | 35 |0.08| 80.0|8TPET00MAZB| 2000

10| 85| 8 |105| 47| 35|28 1.9 1400 | 35 |0.08| 47.0/10TPE47MAZB| 2000

%1 :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

@ Specifications

TPE ==

W Low profile (Height 1.5 mm)
B Low ESR(7 mQ)

Series
| Dsize |

B Large capacitance(1500 wF max.)

WP

B RoHS compliance, Halogen free

Items Specifications
Size code D15E D2E D3L D4
Category temperature range -55Cto +105 C
Rated voltage range 6.3 V.DC 2.5V.DC to 10 V.DC
Category voltage range 5V.DC 2.5V.DC to 10 V.DC
Rated capacitance range 470 wk 68 wF to 470 uF ‘ 220 wF to 680 wF |330 wF to 1500 wF

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.DC)

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, 6TPE4T0MAZU:85 C, 2000 h

Capacitance change

Within+=20 % of the initial value

tand

= 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(L F, 9), 2R5TPE330M
(LR, C9,7), 2RETPEATOM(L F, C, 9, 7), 2R5TPETO00M(F, C))

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

tand

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

@ Marking and dimensions

R. Capacitance

Polarity
marking—,
(+)

R. Voltage code

Lot. No. E

L

(unit : mm)
S *0.2  \y 0.1

L £0.3

W £0.2
D15E | 7.3 4.3 1.4 1.1 2.4

Size code H *0.2

D2E 7.3 4.3 1.8 1.3 2.4

+ ® D3L 7.3 4.3 2.8 1.3 2.4
D4 7.3 4.3 3.8 1.3 2.4
I[_I_I_ %1 £0.1:D2ED15E
S S
w1 R. Voltage (V.DC) RS 4.0 6.3 10.0
Code e g j A




@ Characteristics list

Rated Rated Category Category pateg C@S€ Size (mm) Si Specifications Standard Floor life

oo 8 G L a8 e 0 R

105 | 2.5 | 105 7343 1.8 3900 | 9 |0.10| 55.0|2R5TPE220M9| 3000
105 [ 2.5 [105] . [73[43]18 3100 | 15 |0.10 | 55.0] 2R5TPE220MF| 3000
105 | 2.5 | 105 734318 2800 | 18 | 0.10 | 55.0| 2R5TPE220MI| 3000
105 | 2.5 | 105 734318 2400 | 25 |0.10| 55.0] 2R5TPE220M| 3000 POSCAP
105 | 2.5 | 105 734318 4400 | 7 |0.10| 82.5|2RSTPE330M7| 3000 Gy and
105 | 2.5 | 105 73143 1.8 3900 9 0.10 | 82.5|2R5TPE330M9 | 3000 Mouriing speciications/
105 | 25 [ 105 |, [73]43] 18 3500 | 12 | 0.10 | 82.5| 2R5TPE330MC| 3000 = T
105 | 2.5 | 105 7.3 43|18 |D2e[ 3100 | 15 | 0.10 | 825[2R5TPE330MF| 3000] |, = S
105 | 2.5 | 105 734318 2800 | 18 | 0.10 | 82.5| 2R5TPE330MI| 3000 S Products list
105 | 2.5 | 105 734318 2400 | 25 |0.10| 82.5| 2R5TPE330M| 3000

25 05 [ 2.5 [ 105 7304318 4400 | 7 | 0.10 | 117.5] 2R5TPEATOMT| 3000
105 | 2.5 | 105 734318 3900 | 9 | 0.10 | 117.5| 2R5TPE4TOM9 | 3000 .
105 | 2.5 | 105 |470| 7.3 |43 | 1.8 3500 | 12 | 0.10 | 117.5 2R5TPEATOMC | 3000 =S
105 | 2.5 | 105 73|43]18 3100 | 15 | 0.10 | 117.5| 2R5TPE4TOMF| 3000 £
105 | 2.5 | 105 734318 2800 | 18 | 0.10 | 117.5 2RSTPE4TOMI| 3000 2
105 | 25 [105 | [7.3]23 28] [ 3500 | 12 [o.10 |170.0] 2R6TPEcsoucL | 2500 g
105 | 2.5 | 105 734328 3100 | 15 | 0.10 | 170.0| 2R5TPE68OMFL | 2500 5
105 | 2.5 | 105 |1000] 7.3 | 4.3 | 3.8 3900 | 15 | 0.15 | 250.0| 2R5TPET000MF | 2000
105 |25 [105| 7314338 D4| 4400 | 12 | 0.5 [375.0]2RSTPEIS00MC | 2000 | _
105 | 2.5 | 105 734338 3900 | 15 | 0.15 |375.0| 2RSTPET500MF | 2000
105| 4 |105|150] 7.3|4.3 | 1.8 2800 | 18 | 0.10 | 60.0|4TPE150MI | 3000 [ Catelog Deltin Mdels _
105 | 4 | 105 73]43]18 3100 | 15 |0.10| 88.0| 4TPE220MF | 3000 [_EOLModels
105 | 4 [105220(7.3]43 18| [ 2800 | 18 [0.10 88.0]4TPE220MI | 3000
105 4 | 105 734318 2400 | 25 |0.10 | 88.0]4TPE220M | 3000

, 1054 [ros | T73la3]18 2800 | 18 | 0.10 | 132.0] ATPE330MI | 3000
105 | 4 | 105 734318 2400 | 25 |0.10 | 132.0] 4TPE330M | 3000 2a

o 105 4 | 105 734328 3500 | 12 | 0.10 | 188.0| 4TPEATOMCL | 2500

105 | 4 [105],,[73]43]28| . [ 3100 | 15 |0.70 |188.0[4TPE4TOMFL| 2500
105 | 4 | 105 734328 2800 | 18 | 0.10 | 188.0| ATPE47OMIL| 2500
105 | 4 | 105 73|43 28 2400 | 25 |0.10 | 188.0| 4TPE47OML | 2500
105 [ 63 [105], 73] 43] 138 2800 | 18 | 0.10 | 63.0] 6TPETOOMI | 3000
105 | 6.3 | 105 734318 2400 | 25 |0.10 | 63.0/6TPETOOM | 3000
105 | 6.3 | 105 734318 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|6TPET50MI | 3000
105 | 6.3 | 105 73|43 1.8 |D2E| 2400 | 25 |0.10| 94.5|6TPET50M | 3000
105 | 6.3 | 105 734318 2800 | 18 | 0.10 | 138.6| 6TPE220MI | 3000 | 3
105 | 6.3 | 105 |220| 7.3 |43 | 1.8 2400 | 25 |0.10 |138.6| 6TPE220M | 3000
85| 5 |105 734318 2400 | 25 |0.10 | 138.6| 6TPE220MAP| 3000
85| 5 | 105 734318 2400 | 25 | 0.10 | 207.9 6TPE330MAP| 3000
85| 5 [105 734328 2400 | 25 | 0.10 | 207.9] 6TPE330MAL | 2500

63| 85| 5 |105 734328 3900 |9/500Hz| 0.10 | 207.9| 6TPE330MASEL | 2500
105 | 6.3 | 105 330[ 7.3 |43 | 2.8 |D3L| 3100 | 15 |0.10 | 207.9| 6TPE330MFL| 2500
105 | 6.3 | 105 73|43 28 2800 | 18 | 0.10 | 207.9| 6TPE330MIL | 2500
105 | 6.3 | 105 734328 2400 | 25 | 0.10 | 207.9] 6TPE330ML | 2500
85| 5 |105 7343 (38| D4a| 4400 | 10 |0.10 | 207.9| 6TPE330MAA| 2000
85| 5 |105 73|43 | 1.4 |DI5E| 1700 | 35 | 0.10 | 296.1| 6TPEATOMAZU| 4000
105 | 6.3 | 105 |470| 7.3 | 4.3 | 3.8 3500 | 18 | 0.15 | 296.1| 6TPE4A7OMI | 2000
105 | 6.3 | 105 73[43[38] , [3000 [ 25 |0.15]296.1[6TPEATOM | 2000
105 | 6.3 [105] . [73]43]38 3500 | 18 | 0.15 |428.4| 6TPE6S8OMI | 2000
105 | 6.3 | 105 734338 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

1o (105 [0 05, [7.3]43[28] | 2800 | 18 [0.10]220.0] 10TPE2ZOML | 2500
105 | 10 | 105 734328 2400 | 25 | 0.10 | 220.0| 10TPE220ML | 2500 | -
105 | 10 | 1051330 7.3/ 4.3 | 3.8 D4 | 3000 | 25 | 0.10]330.0/ 10TPE330M | 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.

% :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
B Low ESR (5 mQ)

TPF ..

B RoHS compliance, Halogen free

W Large capacitance (1000 wF max.)

@ Specifications

Items Specifications
Size code D2E D3L D4
Category temperature range -55Cto+105C
Rated voltage range 2 V.DC 2.5V.DC to 10 V.DC 2.5V.DC to 6.3 V.DC
Category voltage range 2 V.DC 2.5 V.DC to 10 V.DC 2.5 V.DC to 6.3 V.DC

Rated capacitance range

220 wF to 330 wF

150 wF to 680 uF

470 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

Surge voltage (V.DC) Rated voltage x1.15

+105 C, 2000 h, rated voltage applied

Capacitance change | Within=20 % of the initial value
Endurance

tand = 1.5 times of the initial limit

DC leakage current | Within the initial limit

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

Within+50 %,-20 % of the initial value(2TPF220M6, 2TPF330Mo6, ETPF1000M6H (5H) )

Capacitance change

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 | = 3 times of the initial limit

@® Marking and dimensions

(unit : mm)

size code TIERERR R EIEE AR
D2E 7.3 4.3 1.8 1.3 2.4

L
D3L 7.3 4.3 2.8 1.3 2.4
+

R. Capacitance

Polarity _,|
marking (+) + . ]

Mét. No.
R. Voltage code n
Ls.

D4 7.3 4.3 3.8 1.3 2.4
%1 £0.1:D2E

R Voltage (V.DC) J¥EN0] 25 | 4.0 6.3 | 10.0

S [w1] Code d e g j A

@ Characteristics list

Standard Floor life

M. Packaging Qty Eeﬂow Reflow

. emp. temp.
=260C =250C

Specifications

Ripple  ESR32 . LC %4
code %
H %%R??YE?; (0 max) tan § %3 (LA) Part number

Rated Rated Category Category Rated Case size (mm) Si

Series voltage temp, yoltage temp.  cct:
(C) (vpo) (C) “P d

> . . 8 1 hop 6 88.0|2TPF220M6 B
105| 2 |105|330|7.3143]1.8 4700 6 |0.10 | 132.0|2TPF330M6 | 3000
105 ] 2.5 1105 330|7.3 |43 |28 4400 7 10.10 | 82.5|2R5TPF330M7L| 2500
105 | 2.5 | 105 7.3]143]28 D3L 4400 6 |0.10 | 117.5|2R5TPF470M6L | 2500
105 | 2.5 1105 470 7.3]143]28 4400 7 10.10 | 117.5|2R5TPF4T70M7L| 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 7.3]143]|28 4400 6 | 0.10 | 170.0|2R5TPF68OM6L | 2500
105 1 2.5 | 105 630 7.314.3]28|D3L| 4400 7 10.10 [170.0|2R5TPF68OMTL| 2500
105 | 2.5 [ 105 7.3]143]28 4400 10 | 0.10 | 170.0|2R5TPF680ML| 2500 | 3 | o4
TPF 105 | 2.5 1105 7.314.3] 3.8 6100 5 10.10 [170.0|ETPF680M5H| 2000
105 | 2.5 105 1000 7.314.3]38|D4| 6100 5 10.10 |250.0|ETPF1000M5H| 2000
105 | 2.5 105 7.314.3]38 5600 6 |0.10 | 250.0|ETPF1000M6H| 2000
105 | 4 |105|330|7.3 43|28 D3L 4000 12 | 0.10 |132.0|4TPF330ML | 2500
4 | 105 | 4 105 |470(7.3/43]28 4400 10 1 0.10 | 188.0[4TPF470ML | 2500
105 | 4 |105|680|7.3[43|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|6TPF220MIL| 2500
6.3 105 | 6.3 | 105 7.3143]28 4000 12 | 0.10 | 138.6|6TPF220ML | 2500
105 | 6.3 105330 7.3 |4.3| 2.8 3900 9 10.10 |207.9|6TPF330MIL | 2500

105 | 6.3 | 105 |470|7.3143 38| D4 | 4400 10 | 0.0 |296.1|6TPFA70MAH| 2000
10 1105 ] 10 | 105 1150]7.314.3 128 |D3L| 3600 15 [ 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.



Surface TQ S _
mount type SEUES

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

@ Specifications
Items Specifications
Size code B1S
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC to 35 V.DC
Category voltage range 16 V.DC to 35 V.DC
Rated capacitance range 6.8 uF to 33 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.DC) Rated voltage x1.15
+105 °C, 1000 h, rated voltage applied
Capacitance change | Within=20 % of the initial value
Endurance - A
tané = 1.5 times of the initial limit
DC leakage current | Within the initial limit
+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. Volt d T'—'TL (unit : mm)
| ToTepe oo Size code BRI
Polarity _| . ]; B1S 3.5 2.8 1.1 0.8 2.2
marking (+)
R Voltage (V.DC) JES] 25 35

R.Cap. code . Code C E ¥

Lot. No.
T —
L§J L§—‘ W1 6.8 10 33
Code W6 A7 N7

@ Characteristics list

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

s TS e o T L W n o gl S ans s SRS pertrumer "
16 [ 105 | 16 | 105|33 | 3528 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 |25TQS10OMED| 2500 | - 3
35 1105 | 35 | 105 | 6.8/ 35|28 1.1 900 150 0.1 | 23.8 |35TQS6R8MHD| 2500

%1 :Ripple current (100 kHz/ +45 °C )

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

%3:tanéd (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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Surface Q Sel’les
mount type I C | Bsize |

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

@ Specifications

Items Specifications
Size code B2
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC to 35 V.DC
Category voltage range 16 V.DC to 35 V.DC
Rated capacitance range 3.9 uF to 33 uwF
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.DC) Rated voltage x1.15

+105 C, 2000 h(16TQC33MYFB: 1000 h), rated voltage applied

Capacitance change | Within+=20 % of the initial value
Endurance

tand = 1.5 times of the initial limit

DC leakage current | Within the initial limit

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

Capacitance change| Within+40 %, —20 % of the initial value

Lare st (Sitsaely i) tané = 1.5 times of the initial limit

DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

(unit : mm)
N L#02 w02 H=01 §=*02 ] 0.1
B2

R. Capacitance code
I

Polarity _,| .
marking (+) [E
Lot No.

R. Voltage code

SEEDEl 16 | 20 | 25 | 35

2 - Code C D E Y
LS.

Wi
2.713.9/5.6/8.2| 10| 15|22 |33
Code L6 | Q6 | U6 | Y6 | AT | E7 | J7 | N7

Wﬁ

@ Characteristics list

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

Series voltage temp, yoltage femp. G
WO ¢) (vpe) (C) P

105 | 16 | 105|170 |3.5]28 |1
105 | 16 | 105|115 |3.5|28 |1
105 | 16 | 105|22 |3.5]28 |1
105 | 16 | 105(33 |3.5|28 |1
TQC 105 | 20 | 105 | 8.2/ 35|28 |1
20 105 | 20 | 105 (22 |3.5]28 |1

ple LC x4 M PedagigQty Reflow Reflow
code cund® ESR %2 aghgQty .
L W H c(tg'&?nrﬁ §<)1 mQmax) tan § %3 (LA Part number (pcs) <26m(|)oc jzeg\oc

800 100 | 0.10 | 48.0{16TQCTOM | 2000
1000 90 [0.10 | 72.0{16TQC15M | 2000
1000 90 [0.10 | 35.2|16TQC22MYFB| 2000
1000 90 | 0.10 {158.4|16TQC33MYFB| 2000
B2 800 100 | 0.10 | 49.2|20TQC8R2M| 2000 | - 3
1000 90 | 0.10 {132.0|20TQC22MYFB| 2000
105 | 25 | 105 | 5.6[3.5]28 |1 800 100 | 0.10 | 42.0|25TQC5R6M| 2000
105 | 25 | 105 (15 |3.5]28 |1 900 100 | 0.10 | 112.5|25TQCT5MYFB| 2000
35 1105 | 35 |105| 39(35|28]|19 500 | 400 |[0.10 | 40.9|35TQC3RIMYF| 2000

25

o|lo|o|lo|o|o|o|o

%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.



Surf Series
mogntatcyepe TQC [ Dsize | %Q‘Q

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

@ Specifications
Items Specifications
Size code D12 D15 D2 D3L
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC 16 V.DC to 25 V.DC | 16 V.DC to 35 V.DC | 16 V.DC to 25 V.DC
Category voltage range 16 V.DC 16 V.DC to 25 V.DC | 16 V.DC to 35 V.DC | 16 V.DC to 25 V.DC
Rated capacitance range 33 uk 22 uFto 47 wF 10 wF to 150 wF | 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.DC) Rated voltage x1.15
+105 °C, 2000 h, rated voltage applied
Capacitance change | Within=20 % of the initial value
Endurance - —
tané = 1.5 times of the initial limit
DC leakage current | Within the initial limit
+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 - (unit : mm)
........... E > Ry L#02# W*0.2 H*01%2 §*0.2 W] £0.1
Polarity . ] D12 | 7.3 43 | 115 ] 1.3 | 24
marking (+)

f
Lo Mo ‘ a T _,_I_ D15 7.3 4.3 1.4 1.3 2.4
LS LS.

R. Voltage code W1 D2 7.3 4.3 1.9 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4
%1 D3Lsize (£0.3) %2 D12 size (+0.05) . D3L size (+0.2)

R. Voltage (V.DC) 16 20 25 35
Code C D E V

@ Characteristics list

Rated Rated Category Category pateg  CaSe Size (mm) Si Specifications Standard Floor life

I
W H code cunomSn ERIZ pssa L(C M>Pf)4 Part number M'"Paécgg)w R‘“‘ﬁ%".” F:zfnlwc;))w

Series \Eoltage temp. voltage temp, @t
(mAr.m.s.) (QOax) Jemp, temp..

(C) (vpC) (¢) WP

105 ] 16 | 105 33 7.314.3[1.15|D12| 1800 40 | 0.10 | 52.8|16TQC33MYFS| 4500
105 | 16 | 105 7.3 4.3 D2 | 1400 70 | 0.170 | 52.8|16TQC33MYFD| 3000
105 ] 16 | 105 7.314.3 D15] 1500 55 | 0.10 | 75.2]16TQC4TMYFT| 3000
105 | 16 | 105 | 47| 7.3|4.3 1800 40 | 0.10 | 75.2|16TQC47MW | 3000
16 | 105 | 16 | 105 7.314.3 1450 55 | 0.10 | 75.2]16TQCA7MYFD| 3000

105 | 16 | 105 | 68| 7.3 |4.3 bz

105 ] 16 | 105 ]100] 7.3 | 4.3

1500 50 | 0.10 [108.8|16TQC68MYF| 3000
1800 50 | 0.70 |160.0]16TQCTOOMYF| 3000

5
1.9
1.4
1.9
1.9
1.9
1.9
105 | 16 | 105 150 7.314.3| 2.8|D3L| 1800 50 | 0.10 |240.0|16TQCT50MYF| 2500
105 ] 16 | 105 731431 1.9 1500 70 | 0.15 |240.0]1CTQC15173F1] 3000
105 | 20 [105| 33| 7.3[4.3| 1.9| D2 | 1400 60 | 0.10 | 66.0|20TQC33MYFD| 3000
105 | 20 | 105 47 731431 1.9 1450 55 | 0.10 | 94.0|20TQC47MYF| 3000
TQc 20 | 105 | 20 | 105 7.3143| 1.4/D15| 1500 55 | 0.10 | 94.0|20TQC47MYFT| 3000 | 3
105 | 20 | 105 100 7.3143] 1.9 D2 | 1250 100 | 0.15 [200.0]20TQCT00MD2| 3000
105 | 20 | 105 7.314.3| 2.8|D3L| 1700 55 | 0.70 [200.0]20TQCTO0MYF | 2500
105 | 25 | 105 15 73143 1.9 1500 45 1 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| 73]|43| 1.9 1400 60 | 0.10 | 55.0|25TQC22MYFD| 3000
105 | 25 | 105 7.3 43| 1.4|/D15] 1400 70 | 0.10 | 55.0]25TQC22MYFT| 3000
105 | 25 | 105 | 33| 7.3]4.3| 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|35TQCT0OM | 3000
35 1105| 35 | 105 731431 D2 | 1000 120 | 0.10 | 35.0|35TQCTOMYF| 3000

—
NejiNe]

105 ] 35 | 105 ] 15] 7.3 | 4.3 900 150 | 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) %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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Surface T A
mount type Series *@’

B Guaranteed at 85 C85 %RH B 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 4 V.DC to 10 V.DC 2.5V.DC to 10 V.DC
Category voltage range 4 V.DC to 10 V.DC 2.5V.DC to 10 V.DC
Rated capacitance range 47 uF to 100 wF 68 ukFto 470 uk ‘ 150 wF to 680 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.DC) Rated voltage x1.15

+105 C, 2000 h, (B2 size : 1000 h)rated voltage applied

Capacitance change | Within+=20 % of the initial value
Endurance

tand = 1.5 times of the initial limit

DC leakage current | Within the initial limit

+85 C, 85 to 90 %RH, 500 h, rated voltage applied

Within +50 %, =20 % of the initial value(2RSTAEATOM(F), 2R5TAE330M(F, I), 2R5TAE220M(F, 9))

Capacitance change

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 L [WEXee] L £0.3%1 \y £0.2 | +0.2%2 g =*0.2 W] £0.1
. F—’ B2 3.5 2.8 1.9 0.8 2.2
olarity _, D2E 7.3 4.3 1.8 1.3 2.4
ing + s S 43 28 | 13| 2
marking (+) E D3L [ 73 | 43 | 28 1.3 | 2.4
Lot. No. X : X :
B2 Size R. Voltage code . %1 £0.2:B2 %2 +0.1:B2,D2E
R. Capacitance code BEEDeY 2.5 | 4.0 | 6.3 | 10.0
L LS S, w1 Code e g j A
Polarity _,| i
marking (+) E M mesie 47 68 | 100
| Lot No. Code | S7 | W7 [ A8

R. Voltage code

@ Characteristics list

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

Series  voltage ] temp,  capctance
i temp. voltage P

(ur) Ripple ' ESR%2 LC x4 Hi Pacging Oy '::eﬂow Reflow
(C) (v.DC) (C)

code t %1 % . temp.
W H P (mQ max) tan § %3 (LA Part number pes) | Jemb. temo.

105 ] 251105 7.3]14.3]1.8 3900 9 10.10 2R5TAE220M9
105 | 25]105 (22073143 ]1.8 3100 15 | 0.10 | 55.0|2R5TAE220MF | 3000
105 2.5]105 7.3]143]1.8 2400 25 | 0.10 | 55.0|2R5TAE220M | 3000
105 ] 2.5]105 7.3]143]1.8 D2E 3100 15 | 0.10 | 82.5|2R5TAE330MF| 3000
25 [ 105] 251105(33017.3]14.3]1.8 2800 18 | 0.10 | 82.5|2R5TAE330MI| 3000
105 | 2.5]105 7.3]143]1.8 2400 25 | 0.10| 82.5|2R5TAE330M | 3000
105 ] 251105 470 73143118 3100 15 | 0.10 |117.5|2R5TAE470MF | 3000
105 | 2.5]105 7.3]143]1.8 2400 25 | 0.10 |[117.5|2R5TAE470M | 3000
1051 251105 680 7.3143]2.8 D3L 3100 15 | 0.10 |170.0 |2R5TAE680MFL| 2500
105 | 2.5]105 7343|238 2400 25 | 0.10 |170.0 |2R5TAE68OML | 2500
105| 4 | 1051100/ 3.5]28]1.9|B2| 1100 70 | 0.08 | 40.0|4TAB100M 2000
A 105| 4 105 220 7.314.3]1.8 55| 2800 18 | 0.10 | 88.0 |4TAE220MI 3000 3 3
4 1 105| 4 105 7.3]143]1.8 2400 25 | 0.10 | 88.0|4TAE220M 3000
1051 4 1105|4701 7.3]14.3]2.8 |3 | 2800 18 | 0.10 |188.0 |4TAE4AT70OMIL | 2500
105] 4 105 7.3]14.3]2.8 2400 25 1 0.10 |188.0 |4TAE470ML | 2500
105 | 6.3 |105| 47/ 3.5]28]1.9 B2 1100 70 | 0.08 | 29.6|6TAB47"M 2000
105 | 6.3 | 105 | 68]/3.5]2.8]1.9 1100 70 | 0.08 | 42.8|6TAB68M 2000
6.3 105 6.3 105]150| 7.3 4.3 |1.8 2400 25 | 0.10 | 94.5|6TAE150M 3000
11051 6311051555 7.314.3[1.8 D2E| 2800 18 | 0.10 |138.6 |6TAE220MI 3000
105 | 6.3 | 105 7.3143]1.8 2400 25 | 0.10 |138.6 |6TAE220M 3000
105 ] 6.3 105(330] 7.3]4.3|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|10TAB47M 2000
10 105 ] 10 [ 105| 68| 7.3]14.3|1.8 |D2E| 2400 25 ] 0.10| 68.0|10TAE68M 3000
1051 10 1105 150/ 7.314.32.8 |5 | 2400 25 | 0.10 |150.0 |T0TAET50ML | 2500
1051 10 [105[220|7.314.3]2.8 2400 25 1 0.10 1220.0 |T0TAE220ML | 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.

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.



Surface
mount type

TV scres

B Guaranteed at 85 C85 %RH

#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.

B RoHS compliance, Halogen free

*%

B Guaranteed at 125 C

@ Specifications
Items Specifications
Size code D2E D3L
Category temperature range -55C to +125°C
Rated voltage range 6.3V.DC to 10V.DC 10 V.DC
Category voltage range 4V.DC to 6.3 V.DC 6.3 V.DC
Rated capacitance range 68 wF to 150 uF 150 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.DC)

Rated voltage x1.15

Endurance

+125 C, 1000 h, category voltage applied (105 C 2000 h, rated voltage applied)

temp 125°C 105 °C
Capacitance change| Within£20 % of the initial value | Within£20 % of the initial value
tané = 2 times of the initial limit | = 1.5 times of the initial limit

DC leakage current

= 2 times of the initial limit

Within the initial limit

+85C, 85 % to 90

%, 500 h, rated voltage applied

Capacitance change | Within+40 %, —20 % of the initial value

Damp heat (Steady state)

tano = 1.5 times of the initial limit

DC leakage current | Within the initial limit

® Marking and dimensions

(unit : mm)
Size code |[IEGUE W1 0.1

; D2E | 7.3 | 43 | 1.8 | 1.3 | 24

D3L | 7.3 | 43 | 28 | 1.3 | 24

g } %1 +0.1:D2E
T
LS. LS.

w1 REEDe 6.3 | 10.0
j A

H 0.2

W +0.2%1

S #0.2

R. Capacitance

Polarity _,|
marking (+)

[ Lot No.
R. Voltage code

Code

@® Characteristics list

Rated Rated Category Category pated  C@Se size (mm) Specifications Standard Floor life
Series Voltage temp. voltage temp. capactance Ripple ESR %2 LC %4 Vin Packagm 'y Reflow Reflow
C) (.DC) (C) ®P W H code qurrent X1 (0 nax) tan § %3 (1A) Part number (pcs)  JemB. temp.
6.3 105 | 4 [125|150| 7.3|4.3|1.8 0oF 2400 25 | 0.10 | 94.5|6TVET50M | 3000
TV 10 105 | 6.3 125 | 68| 7.3|4.3|1.8 2400 25 | 0.70 | 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)

%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.

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.

POSCAP

Guidelines and
Precautions

Mounting specifications/

Packing specifications

Line-up
Series system
diagram

Products list

Selection quide

Surface mount type

Catalog Deletion Models
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Surface
mount type TH Series ~~~~

W Guaranteed at 125 C1000 h
B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D2 D3L D4
Category temperature range -55Cto+125C

Rated voltage range | 2.5V.DCto 6.3V.DC| 2.5V.DCto 10V.DC | 4V.DCto 6.3V.DC | 6.3V.DCto 10 V.DC

Category voltage range | 1.6 V.DC ~ 4 V.DC | 1.6 V.DC to 6.3 V.DC | 2.5V.DCto4 V.DC | 4 V.DC to 6.3 V.DC

Rated capacitance range | 150 wF to 330 wuF| 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.DC) Rated voltage x1.15

+125 °C, 1000 h, Category temperature range voltage applied

Capacitance change | Within+=20 % of the initial value
Endurance

tand = 2 times of the initial limit

DC leakage current| = 2 times of the initial limit

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

Capacitance change| Within+40 %, —20 % of the initial value

Lare st (Sitsaely i) tané = 1.5 times of the initial limit

DC leakage current| = 3 times of the initial limit

@® Marking and dimensions

D2E, D3L Size

L (unit : mm)
R. Capacitance [SVZReen) | =03 W 0.2 H #0.2%1 g +0.2 \y] 0.1
+ = D2E 7.3 4.3 1.8 1.3 2.4

D2 7.3 4.3 1.9 1.3 2.4

..l. =

Polarity
marking -l | i
(+)

w Lot. No.
R. Voltage code

A

} _ D3L | 7.3 | 43 | 28 | 1.3 | 2.4
U os [ 73 | 43 | 38 | 13 | 24
Ls.l

%1 +0.2:D2 %2 £0.2:D3L,D4

D2, D4 Size
R. Capacitance

Polarity
marking —
(+)

R. Voltage (V.DC) [ERS) 4.0 6.3 10.0
Code e g j A

R. Voltage code

@ Characteristics list

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

Size :

Ripple  ESR %2 .o LC %4 lin Padegng Uty Reflow Reflow
code X1 %
W H c(L;qr/r\er_nr;_S_) (mQmax) tan § %3 (LA Part number (pcs) étggn& ;S?&

Series voltage temp, yoltage  temp. ca(pac'\tan)ce
(€) (Vo) (C) ™

4 [105 [ 25 [125330] 73|43 28| | 2000 | 40 |0.10 [132.0]4THB330ML | 2500

105 | 4 |125220|7.3 43|28 2000 | 40 | 0.10 |138.6 6THB220ML | 2500

| 63105 4 [125]330[73[43 (38 3000 | 40 |0.10 |207.9|6THB330M | 2000

105 4 [125|470| 7.3 |43 38 3000 | 35 |0.15|296.1]6THB470M | 2000

o 105 63 [125]220] 73 [43 38 D4 1™3000 | 40 |0.10 |220.0|10THB220M | 2000

105 | 6.3 [ 125 |330] 7.3 | 4.3 | 38 3000 | 35 |0.10 |330.0]10THB330M| 2000

25105 | 1.6 | 125 |220| 7.3 |43 [ 1.9 1700 | 45 |0.10 | 55.0 |2R5THC220M | 3000

THC | 6.3 [105 | 4 | 125]150]7.3 |43 |1.0| D2 | 1900 | 40 |0.10 | 94.56THCI150M | 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

25105 | 1.6 | 125330 7.3 |43 [ 1.8 2800 | 18 | 0.10 | 82.5|2R5THE330MI| 3000

105 | 1.6 | 125 734318 2400 | 25 | 0.10 | 82.5|2R5THE330M| 3000

e 105 | 2.5 | 125 73(43[18] [ 3100 | 15 [010] 880[4THE220MF | 3000

4 [705 25 125220[73 (23] 1.8 2800 | 18 | 0.10 | 88.0|4THE220MI | 3000

105 | 2.5 | 125 7304318 2400 | 25 |0.10 | 88.0|4THE220M | 3000

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

63 051 4 [125]'°°[73 123 1.8 2400 | 25 |0.10 | 94.5|6THE150M | 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.



Surface
mount type
B Standard

B RoHS compliance, Halogen free

@ Specifications

Items
Size code

TPB ...

+ 99

Specifications

B2

D3L

D4

Category temperature range

=55 C to +105 C

Rated voltage range

4V.DC to 10 V.DC

6.3 V.DC to 10 V.DC

Category voltage range

4 V.DC to 10 V.DC

6.3 V.DC to 10 V.DC

220 uF to 470 wF

33 WF to 68 uF | 150 wF to 330 uF
+20 % (120 Hz/+20 C)
Please see the attached characteristics list

Rated capacitance range
Capacitance tolerance
Leakage current
Dissipation factor(tané)
Surge voltage (V.DC)

POSCAP

Guidelines and
Precautions

Mounting specifications/

Packing specifications

Please see the attached characteristics list
Rated voltage x1.15
+105 C 2000 h, (B2 size:1000 h) rated voltage appled *Rated temp. 85 “C 1000 h rated voltage applied
Capacitance change | Within+20 % of the initial value
tand = 1.5 times of the initial limit
DC leakage current | Within the initial limit
+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

Line-up
Series system
diagram

Products list

Selection guide

Endurance

Damp heat (Steady state)

Surface mount type

@ Marking and dimensions

B2 Size R.Cap. code L (unit : mm) Catalog Deletion Models
T size code IR EDIEEREEE EOL Models

Polarity + = B2
marking - —|— &

(+) i D3L

[ ( } D4
R. Voltage COdeLot.‘ No. -

D3L Size s s wi] BRI 4.0| 6.3 [10.0

R. Capalcitance

Polarity
marking - —|—
+ -

Code g j A

B2 size
[ i 33| 47 | 68
Lot. No.
R. Voltage code Code N7 | S7 | W7
D4 Size
R. Capacitance
Polarity

marking—
(+)

R. Voltage code

@ Characteristics list

Rated Category Category pateg CaSE size (mm) Si
temp. \oltage temp. G
(© vpo (©) w» L W

Standard Floor life

in Packeaing 0y Reflow Reflow
Mm.Packzggg)QW temp. temp.
p! =260°C =250°C

Specifications

H code cunPPle | ESR¥2
(mAr.m.s.)  (MQ max.)

Rated

.o LC X4

Series  voltage
(V.DC)

Part number

, 1105 ] 4 [105] 68]3.5[28[1.9[B2 | 1100 | 70 [0.08] 27.2|4TPB68M | 2000 3
705 | 4 | 105 (330| 7.3 |43 | 2.8 |D3L| 2000 | 40 | 0.10 [132.0|4TPB330ML | 2500 2a
105 |63 [105| 33]3.5(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 |138.66TPB220ML | 2500
63 85| 5 |105 734328 |p3L[ 2000 | 40 [0.10 [207.9]6TPB330MAL| 2500 | |,
705 | 6.3 | 105 |330[ 7.3 |43 2.8 2000 | 40 | 0.10 |207.9|6TPB330ML | 2500 2a
TPB 105 [ 6.3 | 105 73]43[38 [ 3000 | 40 [0.10|207.0]6TPB330M | 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 | 70 008 33.0]10TPB33M | 2000 )
105 | 10 | 105 | 47| 3.5 2.8 | 1.9 1700 | 70 | 0.08| 47.0| 10TPB47M | 2000
1o |15 [T0 705 150[ 7.3 [4.3 28 [ 2000 | 40 [0.10]150.0[10TPBI5OML] 2500
105 | 10 [105 |, 734328 2000 | 40 [0.10[220.0[10TPB220ML] 2500 | - | ,_
105 [ 10 | 105 73]43]38 3000 | 40 |0.10 [220.0[10TPB220M | 2000 | 3
705 | 70 1105 (3301 7.3 |43 3.81P% [ 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)
@®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.

%41 After 5 minutes
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Surface I < _
mount type SEUES

W Guaranteed at 125C
B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D3L D4
Category temperature range 55 Cto+125C
Rated voltage range 4 V.DC to 6.3 V.DC 2.5V.DC to 10 V.DC
Category voltage range 3.2 V.DC to 5 V.DC 2 V.DC to 8 V.DC
POSCAPV Rated capacitance range 100 wF to 330 uF 150 wF to 680 wF 330 wF to 1000 uF
Guidelines and Capacitance tolerance +20 % (120 Hz/+20 C)

T Leakage current Please see the attached characteristics list
_Line-up = Dissipation factor(tané) Please see the attached characteristics list
P:oddLch:SL;st § Surge voltage(V.DC) Rated voltage x1.15

— +125 °C, 1000 h, Category temperature range voltage applied

TPG
TPSF Endurance Capacitance change V\/ithihiZO % of tb? .initi.al.value
TPE tané = 2 times of the initial limit
[}
rer = DC leakage current| = 2 times of the initial limit
IS(S: = +60 °C, 90 % to 95 %, 500 h, No-applied voltage
o
TA £ . Within+50 %, -20 % of the initial value (ETCFT000M6H (5H))
g Capacitance change — —
TV £ Damp heat (Steady state) Within+40 %, -20 % of the initial value
TTPHB a tané = 1.5 times of the initial limit
— DC leakage current | = 3 times of the initial limit
TPC

Catalog Deletion Models
EOL Models

@® Marking and dimensions

(unit : mm)

NIy L 03 w02 H=02¥ §02 Wi =01
D2E 7.3 4.3 1.8 1.3 2.4

Polarity D3L | 73 | 43 | 28 | 1.3 | 24
making- = DA | 73 | 43 | 38 | 13 | 24
%1 +£0.1:D2E

R. Voltage code

Lot. No.
L
S S
| | | R. Voltage (V.DC) RS 4.0 6.3 10.0
Code e g j A
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@ Characteristics list

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

o 00 0B W B R iR e B
105 [ 2 [125], [7.3]43]28 [ 3500 | 12 |0.10 [170.0]ETCE68OMCL | 2500
25705 2 [125 734328 3100 | 15 | 0.10 |170.0| ETCE680MFL | 2500
105 | 2 |125]1000] 7.3 | 4.3 3.8 | D4 | 3900 | 15 | 0.15|250.0| ETCE1000MF | 2000
105 [ 3.2 | 125 |150] 7.3 |43 | 1.8 2800 | 18 |0.10 | 60.0|4TCET50MI | 3000 POSCAP
105 [ 3.2 | 125 734318 3100 | 15 |0.10 | 88.0|4TCE220MF | 3000 Gy and
105 [3.2 [125|220[7.3[43 [ 1.8  ["2800 | 18 |0.10 | 88.0]4TCE220MI | 3000 R
105 | 3.2 | 125 73|43 |18 2400 | 25 |0.10 | 88.0|4TCE220M | 3000 =] e
, 10532 ]025]  [73[43]18 2800 | 18 |0.10 |132.0| 4TCE330MI | 3000 (e
105 [ 3.2 | 125 734318 2400 | 25 |0.10 |132.0|4TCE330M | 3000 & products list
105 [ 3.2 | 125 734328 3500 | 12 | 0.10 | 188.0| 4TCEATOMCL | 2500
105 | 3.2 | 125 734328 3100 | 15 |0.10 | 188.0| ATCEATOMFL | 2500
105 132 (125 7973 2328 |P>[ 2800 | 18 | 0.10 |188.0| 4TCEA7OMIL | 2500 .
105 [ 32 | 125 734328 2400 | 25 | 0.10|188.0[ 4TCEATOML | 2500 | &
105 | 5 | 125 7343|128 2800 | 18 |0.10 | 63.0|6TCE100MI | 3000 £
o 1051 5 [125] 99734318 2400 | 25 |0.10 | 63.0|6TCET00M | 3000 g
105 | 5 | 125 734318 3100 | 15 |0.10 | 94.5|6TCE150MF | 3000 3
105 | 5 | 125|150 7.3|4.3|1.8 |D2E| 2800 | 18 |0.10 | 94.5|6TCE150MI | 3000 £
105 | 5 | 125 7343|128 2400 | 25 |0.10 | 94.5|6TCE150M | 3000
05| 5 | 125 73]43]18 2800 | 18 |0.10 | 138.6| 6TCE220MI | 3000
o3 |105] 5 [ 125 22023 1s 2400 | 25 |0.10 |138.6| 6TCE220M | 3000
21105 5 | 125 734328 3100 | 15 |0.10 | 207.9] 6TCE330MFL | 2500 [ Catelog Deltin Mdels _
105 | 5 | 125330734328 |D3L| 2800 | 18 | 0.10 |207.9] 6TCE330MIL | 2500 a [_EOLModels
105 | 5 | 125 734328 2400 | 25 |0.10 |207.9 6TCE330ML | 2500
105 | 5 | 125 734338 3500 | 18 | 0.15 |296.1| 6TCEA70MI | 2000
1051 5 125|479 73 14338 04 | 3000 | 25 1 0.15 2961 6TCE470M | 2000
105 | 5 | 125 734338 3500 | 18 | 0.15 |428.4] 6TCE680MI | 2000
1051 5 12589734338 3000 | 25 |0.15 |428.4| 6TCE680M | 2000
105| 8 [125] [7.3]43[28] 172600 | 18 |0.10|220.0[10TCE220MIL| 2500
10 [105 | 8 | 125 734328 2400 | 25 |0.10 |220.0| T0TCE220ML| 2500 | -
105 | 8 |125]330]7.3|43 |38 |D4 | 3000 | 25 |0.10|330.0] T0TCE330M| 2000
105 | 2 | 125 734328 4400 | 6 |0.10 |170.0| ETCF680M6L | 2500
105 | 2 125 734328 |D3L] 4400 | 7 |0.10 |170.0| ETCF680MTL| 2500
Lo | 105 2 [125 680153743 28 4400 | 10 |0.10 |170.0| ETCF68OML | 2500
05| 2 | 125 734338 6100 | 5 |0.10 |170.0| ETCF680M5H| 2000
105 2 |125]| 1731433804 [ 6100 | 5 |0.10|250.0|ETCFI000MSH| 2000
05| 2 | 125 734338 5600 | 6 |0.10 |250.0| ETCF1000M6H| 2000
105 3.2 | 125330] 7.3 |43 |28 | 74000 | 12 | 0.10[132.0/4TCF330ML| 2500 ,
1| 4 [105]32[125[470[ 7.3 [43]28 4400 | 10 | 0.10 |188.0|4TCFA70ML | 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]43 (28| . | 4600 | o |0.10 |1386|6TCF220M9L| 2500
o3 105 5 [125 734328 4000 | 12 | 0.10 |138.6] 6TCF220ML | 2500
105 | 5 | 125|330|7.3 |43 |28 3900 | 9 |0.10 |207.9] 6TCF330MIL| 2500
105 | 5 | 125|470| 7.3 |43 |3.8 | D4 | 4400 | 10 | 0.10 |296.1| 6TCFATOMAH| 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)

%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.

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 T P ( _
mount type NEES

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

@ Specifications

Items Specifications
Size code B1 D2
Category temperature range -55Cto+105C
Rated voltage range 6.3 V.DC to 12.5 V.DC 6.3 V.DC to 10 V.DC
Category voltage range 5V.DC to 10 V.DC 6.3 V.DC to 10 V.DC
POSCAPV Rated capacitance range 10 wF to 47 uk 68 uF to 330 uk
e reman Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
_Line-up = Dissipation factor(tan &) Please see the attached characteristics list
P:Ojui;[;st § Surge voltage(V.DC) Rated voltage x1.15
= +105 'C 2000 h, (B1 size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied

TPG
- 0o —
TPSF Endurance Capacitance change V\/|thm_.20 % of theT |.n{t|al. vaﬂue
TPE " tané = 1.5 times of the initial limit
rer = DC leakage current | Within the initial limit
Igi = +60 °C, 90 % to 95 %, 500 h, No-applied voltage
o
TA E 5 heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
TV & amp heat >teady state tans = 1.5 times of the initial limit
TTPHB a DC leakage current | = 3 times of the initial limit
TC
TPC

s i | @® Marking and dimensions
EOL Models B1 Size (unit : mm)

R.Cap. code L LX) | £0-2%1 \\ 02 [ £0.1#2 G 0.2 W] *0.1
!
i B1
Polarity
marking = =
o E i [E D2
R Volt ‘d Lot. No.
- Vorage coce ‘ Z B R Voltage (v0C) [IRIE 80 | 100 | 125
D2 Size Code j k A B
R. Capacitance LiJ LLJ LMJ
Polarity B1size
marking - 10 | 15 | 22 | 33 | 47

(+)
Code A7 E7 J7 N7 S7

R. Voltage code
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@ Characteristics list

. R?ted Rated Category Category e Case size (mm) Size : Specifications : Standard Floor life
Series V(stagf t?%?. (eltégce) t(igp)- “(pij;”)“ L W H code i‘ﬁ{%}; (rE?lRmxai) tan 553 L(Cu>A<)4 Part number M'\n‘PackacgiSngQ‘ty EEE\Z{; Egg%z
85| 5 | 105 35128 1.1 1100 55 10.10 | 29.6| 6TPC4TM 3000
85| 5 | 105 " 35128 1.1 : 1000 70 | 0.10 | 29.6| 6TPC47MB | 3000 ’
6.3 1105 6.3 |105|100|7.3 43|19 1700 45 10.10 | 63.0| 6TPC100M | 3000 POSCAP
105 | 6.3 | 105 |150( 7.3 | 4.3 | 1.9 | D2| 1900 40 [0.10 | 94.5| 6TPC150M | 3000 2a %
85| 5 |105(330| 7.3 43|19 1900 40 [0.10 |207.9| 6TPC330MA | 3000 P%
TPC| | 85|©3]105) 2235|2811 | 61| 1000 || 70 | 010 | 17.6|8TPC22M | 3000 3|3 :m‘;ugctsh:t
105 | 8 |105(150|7.3 143 |1.9 1900 40 | 0.10 {120.0| 8TPC150M | 3000
105 | 10 | 105 | 68|73 43|19 |D2| 1700 45 | 0.10 | 68.0| 10TPC68M | 3000 2a
10 105 | 10 | 105 (100| 7.3 4.3 |1.9 1700 45 1 0.10 | 100| 10TPC100M | 3000 :%J
85| 10 | 105 | 10|3.5|2.8 ] 1.1 800 80 |0.10 | 12.5| 12TPC10M | 3000 g
12.5 B1 3 ©
85| 10 |105| 15/3.5]28 | 1.1 800 80 [0.10 | 18.8] 12TPC15M | 3000 ‘E
5
7

%1 :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”. Catalog Deletion Models
@®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

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.

SEES cscl)%jee Mggéltsi gr?r ggligtgn Alternative model jf Series csoléee Mgg%é ofrc:r gggt%cn Alternative model
2R5TPB100OM 2012 | 4TPETOOMZB TPG B1G 10TPG33M 2011 | 12TPG33M
2R5TPB220MA 2009 | 2R5TPE220MZB TPSF B2S T1TPSF62MAIG 2012 | —
4TPB100OM 2009 | 4TPE1OOMZB ETPH1O00MHA 2018 | —

B2 8TPB47M 2009 | 10TPB47M 4TPH68MHA 2018 | —
6TPB47M 2009 | 6TPC47MB AO9 6TPH47TMHA 2018 | —
6TPB10OOMA 2009 | 6TPETO0OMAZB 6TPH100MAEA 2018 | —
6TPB1OOMAV 2009 | 6TPETOOMAZB TPH ATPH33MAHA 2018 | —
2R5TPB330ML 2009 | 2R5TPE330M ETPH220MABC 2018 | —

TPB 4TPB220ML 2009 | 4TPE220M ETPH220MAZC 2013 | —

D3L 4TPB470ML 2009 | 4TPE470ML Ald 4TPH150MABC 2018 | —
6TPB150ML 2009 | 6TPC150M 6TPH100MABC 2018 | —
10TPB10OOML 2010 | TOTPC100M 2R5TPU22MSI 2011 -
4TPB220M 2008 | 4TPE220M 2R5TPU47MSI 2018 | —

D3 6TPB150M 2008 | 6TPC150M ETPU100OMSI 2018 | —
10TPB100OM 2008 | T0TPC100M 4TPU68MSI 2018 | —
2R5TPB680M 2009 | 2R5TPE680OMFL =09 6TPU10MSI 2018 | —

D4 2R5TPB1000M 2009 | 2R5TPET000MF 6TPU22MSI 2018 | —
4TPB470M 2009 | 4TPE470ML TPU 6TPU47MSI 2018 | —
4TPB68OM 2009 | 6TPE6BOMI TOTPU4R7MSI 2018 | —
2R5TPC56M 2012 | 6TPB68M 2R5TPU1T00MAL 2011 | —

51 4TPC47TM 2012 | 6TPC47MB A09 4TPU68MAI 2011 -
6TPC33M 2012 | 6TPC47MB 6TPU47MAL 2011 | —

TPC 10TPC33MB 2013 | 12TPG33M TOTPU33MAI 2011 | —
2R5TPC330M 2009 | 2R5TPE330M B0O9 6TPU150MBI 2018 | —

D2 4TPC150M 2009 | 4TPE150MI D2 4THC220M 2013 | 4THE220M
4TPC220M 2009 | 4TPE220M ™H D3L 2R5THB330ML 2010 | —
2TPE330MIB 2011 | 2TPE330MFB 10THB100ML 2010 | —
2TPE330MAFGB 2011 | 2TPE330MAFB D4 4THB680OM 2013 | —

B2 2R5TPE150MZB 2011 2R5TPE220MZB 16TQC22M 2011 20TQC22MYFD
2R5TPE220MIB 2012 | 2R5TPE220MFGB C 20TQC15M 2011 | 25TQC15MYFD
4TPE150MUB 2013 | 4TPE150MAZB 25TQC10M 2011 | 25TQC15MYFD
2R5TPE220MC 2012 | 2R5TPE220M9 16TQC33M 2012 | 16TQC33MYFD

D2E 2R5TPE220M7 2012 | 2R5TPE330M7 16TQC47M 2012 | 16TQC47MYFD
2R5TPE470M 2011 2R5TPE470MI 16TQC68MY 2012 | 16TQC68MYF

TPE 4TPE150M 2011 | 4TPE150MI D2 20TQC22M 2012 | 25TQC22MYFD

D3l 2R5TPE680OML 2012 | 2R5TPE6B0OMFL TQC 20TQC22MYFD 2015 | 25TQC22MYFD
2R5TPE68OMIL 2011 2R5TPE68OMFL 20TQC47MY 2012 | 20TQC47MYF
2R5TPET000M 2011 2R5TPE1000MF 25TQC15M 2012 | 25TQC15MYFD
2R5TPET000MI 2012 | 2R5TPETO00OMF 25TQC22M 2012 | 25TQC22MYFD

D4 4TPE680OM 2011 | 6TPE6BOMI 16TQC68M 2012 | 16TQC6BMYF
4TPE680OMI 2012 | 6TPE6BOMI D3L 20TQC47M 2012 | 20TQC47MYF
4TPE680OMF 2012 | ATPF680OMAH 25TQC33M 2012 | 25TQC33MYF

D3 16TQCT100M 2012 | 16TQCTO0OMYF




EOL Models

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. M
Thank you very much. Facing specfc

Packing specifications

Series fc')é% Mgggtsi grc])r gggt%cn Alternative model [l Series g‘o'é% Mggﬁ;fi ggr ggfgﬂn Alternative model Products list
c  |6TPA4TM 2012/9 | 10TPB47M o | 2R5TPE220MPB |2012/9 | 2R5TPE220MLB | TPG
10TPA33M 2012/9|10TPB33M 2R5TPE220MDGB | 2013 | 2RSTPE220MFGB TPSF
TPA 4TPA220M 2012/9 | 4TPE220M 2R5TPE330MFC2 |2012/9 | 2R5TPE330MF . TPE
D3 [6TPAT50M 2012/9 | 6TPC150M 2R5TPE330MIC2 |2012/9 | 2R5TPE330MF S TPF
10TPAT00M 2012/9 | 10TPC100M 2R5TPE330MCC2 |2012/9 | 2R5TPE330MC = TQs
4TPB100MV. 2012/9 [4TPE100MZB 2R5TPE330M9C2 [2012/9 | 2RETPE330M9 § Tac
B2 |4TPB150MA 2012/9 | 4TPE150MAZB c» [4TPE220MFC2 2012/9 | ATPE220MF £ -
8TPB33M 2012/9[10TPB33M 4TPE220MIC2 2012/9 | 4TPE220MI 3 fay
2R5TPB220MC | 2012/9 | 4TPE220MI ATPE220MPC2 2012/9 | 4TPE220MI T -
4TPB150MC 2012/9 | 6TPE150M 6TPE150MIC2 2012/9 | 6TPE150MI 2]
4TPB220MC 2012/9 | 4TPE220MI 6TPE150MPC2 2012/9 | 6TPE150M | TpPB
6TPB100MC 2012/9 | 6TPG100MG 8TPE100MPC2 2012/9 | 10TPF150ML TC
C |6TPB150MC 2012/9 | 6TPE150M 2R5TPE330MFC | 2012/9 | 2R5TPE330MF TPC
TPB 8TPB82MC 2012/9 | 8TPE100MAZB TPE 2R5TPE330MIC | 2012/9 | 2R5TPE330MF ;
10TPB47MC 2012/9 | 10TPC68M 2R5TPE330MPC  |2012/9 | 2R5TPE330MF
10TPB68MC 2012/9 | 10TPC68M ATPE220MIC 2012/9 | 4ATPE220MI
10TPB220MC 2009/10 | - c3 |ATPE220MPC 2012/9 | 4TPE220MI
2R5TPB470ML 2012/9 | 2RETPE470MI 6TPE150MPC 2012/9 | 6TPE150M
D3L |2R5TPB68OML 2012/9 | 2R5TPE6SOMFL 6TPE220MIC 2012/9 | 6TPE220MI
16TPB47ML 2003/6 | 16TQC47MYFD 6TPE220MPC 2012/9 | 6TPE220M
b3 | 2R5TPB330M 2012/9 | 2R5TPE330M 10TPET50MGC | 2012/9 | 10TPE220ML
16TPB47M 2003/6 | 16TQC47MYFD 10TPE180MGC | 2012/9 | 10TPE220ML
2R5TPC82M 2012/9 ] - 2TPE330M6 2011 |2TPF330M6
4TPC56M 2012/9 |- 2TPE330M7 2011 |2R5TPE330M7
cq l4TPCIOOM 2012/9 | 6TPG100MG Dop | 2IPE330M9 2011 |2R5TPE330M9
- 6TPC68M 2012/9 | 6TPG100MG 2TPE470M6 2011 | 2R5TPF470M6L
6TPC100MC 2012/9 | 6TPG100MG 2TPE470M7 2011 | 2R5TPE470M7
8TPC33M 2012/9 | 12TPG33M 2TPE470M9 2011 |2R5TPE470M9
D2 |2RETPC220M 2012/9 | 2R5TPE220M D2E | 2TPF470M6 2012/9 | 2R5TPF470M6L
16TPC33M 2003/6 | 16TQC33MYFD TPF | 3. |ATPFATOMSEL 2014 |-
2R5TPD470M 2007/10 | 2R5TPF470ML 6TPF330M5EL 2014 |-
2R5TPD470M5 | 2012/3 | ETPF470M5H 4TPG150M 2012/9 | 6TPG150M
2R5TPD470M6 | 2012/3 | 2R5TPF470M6L e | B'G [6TPGE8MG 2012/9 | 6TPG100M
2R5TPD470M8 | 2007/10 | 2R5TPF470M7L B15G | 6TPG220MZG 2014 |-
2R5TPD680OM 2007/10 | 2R5TPF680OML 2R5TPL220MC 2012/9 ] —
2R5TPD680OM5 | 2012/3 | ETPF680M5H D2T | 2R5TPL330M7 2011/7 |-
2R5TPD680M6 | 2012/3 | 2R5TPF680M6L TPL All models 2013 |-
2R5TPD680OM8 | 2007/10 | 2R5TPF680M7L D12T | All 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 2011/7] -
2R5TPD1000M5 |2012/3 | ETPF1000M5H All models 2013 |-
4TPD330M 2007/10 | 4TPF330ML 2TPSF270MC 2012/9 | 2TPSF270M9G
4TPD470M 2007/10 | 4ATPF470ML TPSE | B2 [2TPsF270Mo9 2012/9 | 2TPSF270M9G
4TPD68OM 2012/3 | 4TPF68OMAH B1S | ETPSF200M9ED 2014 |-
6TPD220M 2007/10 | 6TPF220ML D3L |2R5THB470ML | 2012/9|6THB470M
6TPD330M 2007/10 | 6TPF330M9L D4 | 2RETHB68OM 2012/9 | —
6TPD470M 2012/3 | 6TPF470MAH ™ 2R5THB1000M  |2012/9|—
10TPD150M 2007/10 | 10TPF150ML 2R5THD680OM 2012/3 | 2R5TPF680M6L
2R5TPU22M 2012/9 ] - D4D | 4THD470M 2012/9 |-
S08 [4TPU15M 2012/9 - 6THD330M 2012/3 | 6TPF330M9L
6TPUT0OM 2012/9 | — TR TR series = TA series
<09 |4TPUT5MSI 2011 |- APA | D2A |APA series 2006/4 | —
4TPU33MSI 2011 |- APB D1 | APB series 2006/4 | —
2R5TPU47MSK 2012/9 | - APC D2 | APC series 2009/6 | —
2R5TPU68MSK 2013 |- APD D1 | APD series 2009/6 | —
Rl oy [ATPU3MSK 2012/9] - TQC | BI5 | 35TQC2RIMYF | 2016 | 35TQS6REMHD
4TPU47MSK 2013 |-
6TPU22MSK 2012/9 |-
6TPU33MSK 2013 |-
4TPU68MBI 2012/9 |-
BO9 [6TPU47MBI 2012/9]-
8TPU33MBI 2012/9 |-
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Guidelines and Precautions

/\ 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.DC/10 wF (16 V.DC applied) 10 V.DC/33 uF (Ambient temperature:65 C)
(Measured voltage:10 V)
1000 1000
< <
3100 3100
+ +
C C
o o
s 10 s 10
() 20°C O )
% 1 %7 1 8 V applied
X X
© ©
2 105 C 2 0 V applied
0.1 0.1
1 10 100 1000 1 10 100 1000
. . OS-CON.
i )
‘ Preulons
i E= Line-up
%To make the recovery of LC values easy to = e oysen
show, samples that LC values have been = products list
increased on purpose are used in the test. SVF
SVPK
SXV
L SVPG
1-4 Rapid charge and discharge limitation & SvPF
Allowance of a large rush current to flow due to rapid charge and discharge may result in short circuit or large § SVPA
leakage current. The protection circuit, to maintain high reliability, is recommended when rush current to flow £ SVPC
to the OS-CON is in the following cases. § SVPB
(a) Products which 10 times of allowable ripple current is less than 10 A: It is when 10 A or over of rush = SVPD
current is applied. <2 SVPS
(b) Products which 10 times of allowable ripple current is 10 A or over: It is when rush current, which the SVPE
figure is over 10 times of allowable ripple current, is applied. SVQP
SVP
SEK
w SEF
s SEPG
'g, SXE
— SEPF
B
=] SEPC
o | SO
== SEQP
SEP
Catalog EOL Models
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Guidelines and Precautions

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: OS'CON

US Patent No. 6508846, 7158367
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Mounting specifications

Recommendable reflow soldering

B Peak temperature 250 °C lead free reflow soldering profile

The cycles of reflow soldering: 2 max.

180 C 40s max.
e 50s max. \

120s max. 60s max. \

Time(sec.)

Temperature on the
surface of capacitor
o
(@}

@)

B Peak temperature 260 °C lead free reflow soldering profile

The cycles of reflow soldering: 1T max.

260 C
230°C
OS-CON. 230°C
200 C
180 C
150 C

Guidelines and
ons

40s max.
50s max. \

120s max. 60s max. \

Time(sec.)

Mounting specifications/
Packing specifications
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diagram
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Products list
SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD

SVPS Tip of a soldering iron: 400£10 C
~ SvPE__| Working time: 5 sec. max

sSvaQr
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP

—1 ; 120 Cor less :
SEP Preheating (ambient temperature) 120 sec. or less 1 time

Temperature on the
surface of capacitor

B Soldering with a soldering iron

Surface mount type

BFlow soldering

Radial lead type

Temperature Time Flow number

Catalog EOL Models

Soldering

condition 260 C+5Corless | 10+ 1sec.orless | 2 times orless x1

%1. When soldering 2 times, total immersion time should be 10 + 1 sec. or less.
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] Land/Pad Pattern

OS-CON.

Mounting specificatiol
Packing specificatiol
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Surface mount type

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svaQPr
SVP

(unit : mm)
Size code a b C
A5 1.0 6.2 1.6
B45 1.4 7.4 1.6
B6 1.4 7.4 1.6
C5 2.1 9.1 1.6
C55 2.1 9.1 1.6
Cé6 2.1 9.1 1.6
C8 2.1 9.1 1.6
C10 2.1 9.1 1.6
E7 2.8 11.1 1.9
E10 2.8 11.1 1.9
E12 2.8 11.1 1.9
F8 4.3 13.1 1.9
F12 4.3 13.1 1.9

Radial lead type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL Models
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Packing specifications

Packing specifications

BSurface mount type

1. Taping
1-1. Carrier tape
+ 4.0£0.1 5 0=0.1 ¢1.5+8"
e eood e b
Lo
I =

P A

Mounting parts Direction of unreeling N

(unit : mm)
RITETEE - R 2 B+0.2  \W%0.3
Size code
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
Ch5 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
Cé6 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.2
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
E7 8.6 8.6 24.0 11.5 1.75 12.0 0.4 7.2
Lme*ﬂp £ E10 8.6 8.6 24.0 11.5 1.75 16.0 0.5 11.0
et {8 E12 8.6 8.6 24.0 11.5 1.75 16.0 0.5 12.3
r = F8 10.7 10.7 24.0 11.5 1.75 16.0 0.4 8.2
SVPK F12 10.7 10.7 24.0 11.5 1.75 16.0 0.4 13.0
SXV
SVPG g 1-2. Reel e 1-3. Polarity
SVPF Py Direction of li
on = Irection ot unreeling N o /\/
3 n o/ (8f7:mm) £ 0O
SVPC e ! >
svPB 3 Size code  W1*0-5 W2*1.0 £ o |-+
SVPD = >
sves | A5 13.0 | 17.5 c o
SVPE -%’
svap B6, B45, C5,C55,C6,C8 | 17.0 | 21.5 g |0 =&
SVP [m)]
SEK C10,E7,F8,E10,E12,F12| 25.0 | 29.5 N
SEF -
SEPG =
SXE g & 38020
SEPF =
& 2. Minimum packing quantity and weight
SEP
Coog EOLVodels Size code Quantity(pcs./Reel,® 380) Typical weight(g)
A5 2000 700
B45 2500 900
B6 1500 800
C5 1300 800
C55 1000 800
Ccé 1000 800
Cc8 900 800
C10 500 700
E7 1000 1100
ET0 500 900
E12 400 800
F8 500 1000
F12 400 1000
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Packing specifications

Packing specifications

W 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.
Bag-packed products (lead terminal cutting)

Size code Not processed Straight cut

Taping

SEP, SEQP, SEPC, B9, C55, C6, C9, C10, E7, E9, E12 O +C3 +TSS (+9)
SEPF, SXE, SEPG, E13 O +C3 +TS (+D)
SEK, SEF F8, F13 O ICc3 T

1-2. Lead terminal cutting

Lead terminal  Process Size code (¢D) Dimensions (unit : mm)
cutting code names
B9 (¢ 5) = c3
L+0.5
+C3 Straight | C55, C6, C9, C10 (¢ 6.3) <
(+3) cut E7,E9,E12,E13(6 8) | W ceeie el IEES
F8, F13 (¢ 10) Slzecode tolciol ElzEls B
1-3. Lead terminal taping
Taping code F Size code (¢D) Taping
P ! e h
g fnigi
+T F=5.0 mm FS,F13(¢ 10) 3 =
=g ]
e o Do Carrier
1 Ha%g—down tape
-
i
+TS 8 o m
F=3.5mm E13 8
(+D) ‘ SE|
;Ti ;_L,I Do :%t ra%gfdown tCaapr;ier
% ! St h
F=2.0 mm B9 (¢ 5) v ! ! i
+TSS ? WOH f i
F=2.5mm | C55,C6,C9, C10(¢ 6.3) IF Ll | !
(+5) F=3.5mm | E7. E9 E12(¢ 8) i m LR S e AR
’ v ©Do 4, Hold-down Sg;"er
T tape
(unit : mm)
Code Pi P2 Ah W Wo
Tolerance Oy .0 +0.2 0.5 1.0 1.0 =0.5 min. ; +0. . 3
+T ¢ 10 | 5.0 [12.7]12.7]3.85/6.35| 0 ]18.01 9.5 9.0 25]185/4.0]0.6| 0 |11.0
+TS(+D) | ¢ 8 3.5 [12.7]12.714.60/6.35] 0 |18.0] 9.5] 9.0 25|17.5/4.0]0.6| 0 |11.0
+TSS ¢ 5 2.0 [12.7]12.7]5.35]6.35] O |18.01 9.5]9.0] 25|17.5/ 4.0 0.6 0 |11.0
(+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
¢ 8 3.5 [12.7]12.7]4.60[6.35] 0 |18.01 9.5]9.0] 25]|17.5/4.0] 0.6 0 [11.0

2. Minimum packing quantity and weight

Processed type discrete lead teminals. Zig-zag pack taping type
Quantity(pes./Bag) Typical weight(g) Quantity(pcs. Box) Typical weight(g)

Size
code

Case
size

Processed type discrete lead terminls Zig-zag pack taping type
Quantity(pes./Bag) Typical weight(g) Quantity(pcs,/Box) Typical weight(g)

C9 500 240 1500 | 100 F8 | ¢10 200 180 500 890
C10 500 X 1500 X F13 | ¢10 200 280 500 940
E7 200 110 1000 820 | % Please contact us.

OS-CON.

Line-up
>ries system
diagram

Products list

Surface mount type

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svaQPr
SVP

Radial lead type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL Models
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Line-up

SMD type
Size(mm)

Category Rated
temperature  voltage
range (C) (V.DC)

Capacitance Marking Size
£ Ry (wF) color code #D L

Series Page Features

Small size/Low profile
Large capacitance

-55t0125| 161025 | 27t040 | 27t082 |Purple| B6 | 5.0 | 5.9

High voltage -55t0 125 16 t0o 50 | 221040 | 10to 180 |Purple] C6 | 6.3 | 5.9
SVF |83t084] Large capacitance () @ @® 550125/ 161050 | 221035 | 1810270 |Puple| E7 | 8.0 | 6.9
125°C 1000 h 551t0125| 161050 | 141025 | 391to560 [Purple] E12] 8.0 [11.9

-551t0125| 16to 50 | 12t020 |68 to 1000 |Purple] F12]10.0[12.6
5510125 16 to 50 | 27t080 | 10to 100 |Purple|] B6 | 5.0 | 5.9

High voltage -551t0125| 16to 50 | 22t035 | 2210220 |Purple] C6 | 6.3 | 5.9
[EEA SVPK |85 10 86| Large capacitance | |@| @ @[-5510125] 161050 | 221035 | 3310330 |Puple| E7 | 8.0 | 6.9
125°C 1000 h 5510 125| 161050 | 141025 | 6810 680 |Purple] E12] 8.0 [11.9

-551t0125| 16 to 50 | 12t0 20 [120to0 1200 |Purple] F1210.0 [12.6
-551t0 125|630 100 60 6.81t0 18 |Purple| E7 | 8.0 | 6.9

Sxv| 87 Super high voltage PS .-55to125 63t0 100 | 50t060 | 15t039 |Puple] F8 |10.0] 7.9
125°C 1000 h -5510 125|630 100 | 251040 | 15t039 |Purple| E12| 8.0 |11.9
5510 1251|6310 100 | 251030 | 181068 |Puple| F12110.0]12.6
- Low ESR -551t0105| 16 t0 25 | 25t030 | 15t047 |Purple| B45| 5.0 | 4.4
High L t
UG e ® O 5 6 8 270 |Puple| C10] 6.3 | 9.9

-55t0105| 16 to 25 | 271040 | 27t0 82 |Puple| B6 | 5.0 | 5.9
-55t0105| 16 to 50 | 22t040 | 10t0 180 |Purple| C6 | 6.3 | 5.9

High voltage 5510 105| 16 t0 50 | 22t035 | 1810270 |Puple| E7 | 8.0 | 6.9
9§'CONM [EETA SVPF (89 t0 90 La%rggggpg)agggnﬁe [ ] C X ] 5510 105 16 13 560 Pule| 10 8.0 [10.0

5510 105| 16 to 50 | 141025 | 39~560 |Puple| E12| 8.0 [11.9
5510 105| 16 to 50 | 121020 |68 to 1000 |Purple| F12]10.0|12.6
-551t0105|2.5t020 | 30t040 | 10to 82 |Purple| B6 | 5.0 | 5.9
-55t0 105 | 2.5t0 20 | 20to35 | 220 180 |Purple| C6 | 6.3 | 5.9

Low ESR

SVPA (971092  High ripple current o 5510 105 2.5 10 20 | 201033 | 47 0 330 |Purple| £7 | 8.0 | 6.9

5510105 | 2.5t0 16 | 19t0 29 |180 to 820 |Purple] F8 [10.0| 7.9

5510 105|2.5t0 16 | 19t035 | 3910 180 |Puple| B6 | 5.0 | 5.9

~ svepg | 2 Low ESR -55t0105| 2.5t0 16 | 15t030 | 68to 560 |Puple| C6 | 6.3 | 5.9
sver & SVPC|9310%|| 4ce capacitance | | @] ® 5510105 | 2.5t0 16 | 19t027 |120 to 680 |Purple] E7 | 8.0 | 6.9
SVPA € 551t0105|2.5t0 16 | 9to 16 P70 to 1500/Puple] E12] 8.0 [11.9
SVPC § 55t0105| 2.5 12 2700 |Puple] F12]10.0]12.6
SR 2 5510105 | 2.5t0 20 | 40t045 | 15t0 120 |Puple| C5 | 6.3 | 4.9
i SVPB| 95 | Lowprofle @ 5510 105] 20 35 22 |puple[C55] 6.3 | 54
v 5510125| 10t0 25 | 451065 | 10to56 |Purple] C6 | 6.3 | 5.9
~svar | Guaranteed at 125 C 5510 125| 161035 | 401070 | 8.2t082 [Puple| E7 | 8.0 | 6.9
N SVPD| 96 High voltage Q@ @® 550125 25t035 | 451060 | 18t039 |Puple| F8 | 10.0] 7.9
SEK 85185 % RH 5510125 | 25t0 35 | 30t050 | 22t047 |Puple|E12] 8.0 [11.9
SEF » 5510125 | 2510 35 | 281030 | 471082 |Puple| F12110.0|12.6
SEPG = 5510 105 | 4.0 to 10 [200t0 220| 10t0 33 |Puple| A5 | 4.0 | 5.4
SXE_ |8 -55t0105[4.0to 16 | 301090 | 221068 [Purple] B6 | 5.0 | 5.9
SEPE 13 SVPS|971098|  Long life @ 5510105]/4.0t020 | 221060 | 2210150 [Purple| C6 | 6.3 [ 5.9
& 5510 105 | 4.0 t0 25 | 221060 | 10 to 270 |Purple| £7 | 8.0 | 6.9
-55t0105| 4.0 to 16 | 20to 35 [100 to 680 |Purple| F8 | 10.0| 7.9

-55t0105|2.5t0 6.3 | 10to 15 |150 to 390 |Purple| B6 | 5.0 | 5.9

Catalog EOL Models

SVPE| g9 |, SuperlowESR o0 -5510105|2.5t0 10 | 10t0 20 |220 to 390 |Purple| C6 | 6.3 | 5.9
Large capacitance -551t0105|2.0to 16 | 8to11 [180t0 1200[Purple| C10] 6.3 | 9.9
-5510105] 16 10 470  [Purple| F12]10.0]12.6

-55t0125|4.0t0 20 | 40to 60 | 22t0 150 |Purple| C6 | 6.3 | 5.9
-55t0125| 6.3t0 20 | 35t045 | 47t0220 |Purple| E7 | 8.0 | 6.9
-5510105| 4.0 to 16 [200t0 260| 3.3t033 |Purple| A5 | 4.0 | 5.4
-55t0105|4.0t0 20 | 60t0 120 | 10to 68 |Purple| B6 | 5.0 | 5.9
-5510105] 2.5t0 20 | 231060 | 2210220 |Puple| C6 | 6.3 | 5.9
SVP |1010102|  Standard -55t0105|4.0t0 20 | 35t045 | 3310330 |Purple|] E7 | 8.0 | 6.9
-55t0105|4.0t0 20 | 25t040 | 56 t0 680 |Purple| F8 |10.0| 7.9
-5510 105| 2.5t0 20 | 131024 [100 to 680 |Purple| E12 | 8.0 [11.9
-55t0 105 | 2.5t0 20 | 12t020 150 to 1500Purple| F1210.0|12.6

SVQP| 100 |Guaranteedat 125C ()
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Radial lead type

Series Page

Features

Large capacitance

High voltage

Category

emperature
range (C)

Rated
voltage
(V.DC)

Capacitance Marking Size
color code

(wF)

. -5510125| 251050 | 25t035 | 221082 |Purple . .

sk | 103 L;lggehca\i)%lgi?agnece o |@ @ 51125251050 241035 [33 10120 Puple| E7 | 8069
125 € 1000 h 55t0125| 251050 | 161025 | 68 t0 270 |Puple| E12] 8.0 [ 11.9

5510 125| 251050 | 141020 |1201t0470 [Purple| F13]10.0]12.9

_ 5510 125| 161035 | 221035 | 2210 180 |Puple| C6 | 6.3 | 5.9

ser | 104 L;é%hcavpoalctﬁagrie o |@l@ 510125161035 | 221030 [39t0270 Puple| E7 | 80 6.9
125 C 1000 h 55t0125| 161035 | 141020 | 8210560 |Puple] E12] 8.0 [11.9

5510125| 161035 | 121018 [120t0 1000|Purple| F13[10.0]12.9

e 55t0105] 16 10 270 [Pule] C9 [ 6.3 ] 8.9

. Low 55t0105| 16 8 270 |Pule|C10] 6.3 | 9.9

R SEPG | 105 H'?Bé'?f‘so%%rﬁm ® s 6 8 470 |purple| E9 | 8.0 | 8.9
55t0105] 16 8 560 |Puple| E13] 8.0 [12.9

5510 125|630 100 60 6.810 18 |Purple| E7 | 8.0 | 6.9

SXE | 106 Superb]ghvo[tage .. -55t0125|63 to 100 | 50 to 60 15 to 39 Purple F8 |10.0] 7.9
125°C 1000 h -5510125|63t0 100| 25t040 | 15t039 |Puple| E12| 8.0 |11.9

5510125 |63 t0 100] 251030 | 181068 [Puple| F13[10.0]12.9

-55t0105| 16t032 | 30to35 | 22to 150 |Purple| C551 6.3 | 5.4

Small size / Low profile -5510105| 16 t0 35 | 221035 | 2210 180 |Purple| C6 | 6.3 | 5.9

SEPF [10700108 Lar’;'eggag’ahc?tgaeme ® @@ 55100105 161035 221030 | 3910270 |Puple| £7 | 8.0 | 6.9
105 € 5000 h 55t0105] 161035 | 141020 | 8210560 |Puple| E12] 8.0 [11.9

55t0105| 161035 | 121018 |120t0 1000|Purple| F13]10.0]12.9

55t0105| 2.5 7 100 to0 560 [Purple| B9 | 5.0 | 8.9

55t0105| 6.3 18 220 |Pumple[C55] 6.3 [ 54

551t0105|2.5t0 16 | 10to24 |100 to 560 [Puple| C6 | 6.3 | 5.9

Super low ESR -55t0105|2.5t0 16 | 7t010 |100to 820 |Purple| C9 | 6.3 | 8.9

SEPC [109t0110 é;;ﬁi‘feaffgv'fsggﬁ o @ 5510105]2.5t016 | 8t022 [150101000Purple| E7 | 8.0 | 6.9
105 C 5000 h 551t0105|2.5t016 | 51010 |180t0 1000|Purple| E9 | 8.0 | 8.9

-55 to 105 16 11to 16 |180to 270 |Purple| E12 | 8.0 | 11.9

-55t0105|2.5t06.3| 7to8 [470to 820 |Puple| E13| 8.0 |12.9

551t0105]2.5t0 16 | 71010 470 to 2700[Purple] F13[10.0]12.9

-5510125]|4.0t0 20 | 40t060 | 22t0 150 |Purple| C6 | 6.3 | 5.9

) 5510125 | 4.0 t0 32 | 3510 100 | 6.8 t0 330 |Purple| E7 | 8.0 | 6.9

SEQP [111011 E“vaoﬁa”gtg%dzf};gnﬁaf @ @ 5510 125[4.0t032 | 251080 | 1510680 |Puple| F8 |10.0] 7.9
5510 125|4.0t032 | 131050 | 1810560 |Puple| E12] 8.0 [11.9

5510125 4.0 t0 20 | 121020 |150 to 1200|Purple| F13]10.0]12.9

5510105 | 4.0t0 20 | 401060 | 22 t0 150 |Purple| C6 | 6.3 | 5.9

-5510105|4.0t0 20 | 35t045 | 3310330 |Purple| E7 | 8.0 | 6.9

SEP |Bwli4)  Standard 5510 105|4.0t0 20 | 251040 | 56 to 680 |Puple| F8 [10.0] 7.9
5510 105] 2.5t0 20 | 13t024 |100to 680 |Puple| E12 | 8.0 | 11.9

5510 105| 2.5t0 20 | 121020 150 t0 1500Purple] F12[10.0]12.9

Guidelines and

Precautions

Surface mount type

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svaQPr
SVP

Radial lead type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL Models
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Selection guide

Surface mount type

Catalog EOL

POSCAP

Guidelines and
Precautions

Selection guide

Surface mount type

EOL Models

Guidelines and
Precautions
Mounting specifications
Packing specifications

Series system
diagram

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

Surface mount type

Radial lead type

Catalog EOL Models

Selection guide

Surface mount type

Radial lead type
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Series system diagram

4.0VDCto 16 V.DC
33 uFt033 uF

B 6 Size

4.0V.DCto 20 V.DC
10 uF 0 68 uF

C 6 Size

2.5VDCt020V.DC
22 UF 10 220 uF

E7 Size

4,0V.DCto 20V.DC
33 uF t0 330 uF

E] 2 Size

25V.DCt020V.DC
100 1F 0 680 wF

F8 Size

4.0VDC to 20 V.DC
56 1F 10 680 uF

F] 2 Size

25VDC 1o 20V.DC
150 uF to 1500 wF

P.
Low ESR
High ripple current

B 6 Size

2.5VDC 10 20V.DC
10 uF to 82 uF

C6 sie

Large capacitance
Low ESR

2.5VDC10 16V.DC
39 uF to 180 uf

105 C5,000 h
High voltage
Large capacitance

B6 Size

16 V.DC to 25V.DC
27 uF t0 82 uF

C 6 Size

16 V.DC to 50 V.DC
10 uF to 180 wF

E 7 Size

16 V.DC to 50 V.DC
18 1F 10 270 uk

Low profile

C5 Size

25V.DCto 20V.DC
15 uF 10120 uF

C55 Size

20 v.DC
22 uF

25VDC 10 20VDC
22 uF 10180 uF C6 e
E 7 25VDC to 16 V.DC
Size 68 1UF t0 560 uF
25VDC 10 20VDC
47 4F 10 330 uF E '7 e
F8 ; 25VDCto 16V.DC
Size 120 iF 10 680 WF
25VDC 10 16VDC
180 uF to 820 uF E'I 2 e
25VDC o 16V.DC
270 uF 1o 1500 uF
F] 2 Size
2.5 V.DC
2700 wF

E10wx

16 V.DC
560 wF

E] 2 Size

16V.DC o 50 V.DC
39 WF 10 560 uF

F] 2 Size

16V.DCt0 50 V.DC

68 uF 0 1000 uF

Super low ESR
Large capacitance

B6 Size

2.5V.DC, 6.3V.DC
150 uF to 390 uF

SVPS

Long life

SVQP SXV

Guaranteed at 125 C 105 C5,000 h
Super high volltage

A5 Size E 7 Size

4.0VDCt0 10V.DC 4.0VDC to 20 V.DC 63V.DC to 100 V.DC
10 1F 10 33 uF 22 [iF 10 150 uF 6.8 WF to 18 uF
B6 Size E7 Size E 1 2 Size
4.0VDCto 16 V.DC 6.3V.DCto 20V.DC 63V.DC to 100V.DC
22 UF 10 68 uf 47 uFt0 220 uF 15 wF to 39 uF

C6 Size

2.5VDCto 10V.DC
220 wF. 390 uF

C6 Size

C] O Size

2.0V.DC. 16 V.DC
180 wF, 1200 uF

F1 2 Size

16 V.DC
470 wk

F8 Size

—

4.0VDCt020V.DC 63V.DC to 100 V.DC
22 F t0 150 uf 15 wF to 39 uF
E7.. | NNAMBI[F12-.-
4.0VDCt025V.DC [ RPLRe N 63 V.DC to 100 V.0C
10 4F 10 270 uF High voltage 18 1F to 68 uF
—

F8 Size C 6 Size
4.0VDCto 16 V.DC 10V.DC. 25 V.DC
100 1F 0 680 WF 10 uF, 56 uF

E 7 Size

16 V.DCto 35V.DC

8.2 F to 82 uF

E] 2 Size

25V.DC, 35V.DC
22 wF. 47 uk

High ripple current

125 C1,000 h

High voltage

Large capacitance

16V.DC 0 50 V.DC
18 uF 0 270 uF

E] 2 Size

High voltage
Large capacitance

16 V.DC t0 50 V.DC
33 1WF~ 330 uk

F8 Size

25V.DC, 35V.DC
18 wF. 39 uF

F] 2 Size

25V.DC, 35V.DC
47 k. 82 wk

|
E] 2 Size

16V.DCto 25V.DC 16VDCto 25V.DC [ 16V.DC to 50 V.DC 16V.DC10 50 V.DC i 16V.DC to 50 V.DC
SuFtoM uF 27 uF 1082 Wk 39 uF t0 560 uF 10 WF 10 100 wF 68 UF t0 680 LF

C8 Size C6 Size F1 2 Size C6 Size F] 2 Size
16 V.DC 16V.DCt0 50 V.DC [ 16V.DC to 50 V.DC 16V.DCto 50V.DC W 16V.DCto 50 V.DC
270 wF 10 1F 10180 uF 68 1uF t0 1000 uF 22 WF 10 220 uF 120 (1F 10 1200 uF

16 V.DC
270 wk

C1 O Size

|Radial lead type

Standard

C 6 Size

4,0V.DCto 20V.DC
22 uF 10 150 uf

E 7 Size

4.0V.DCto 20 V.DC
33 uF t0 330 uF

E] 2 Size

2.5V.DCto 20V.DC
100 uF t0 680 uF

F8 Size

4.0V.DCto 20V.DC
56 uF t0 680 uF

F1 3 Size

2.5VDC 1o 20V.DC
150 ufF t0 1500 uF

105 C5,000 h
Super low ESR
Large capacitance

6.3V.DCto 16 V.DC
22 U150 wF

B 9 Size E 9 Size
25VDC 25VDCto 16 V.DC
100 1F to 560 uF 22 uF to 180 uf
C55 Size E] 25\'28
6.3V.DC 16 V.DC

220 uF 180 uF. 270 uF
C6 Size E1 3 Size
25VDC, 16 V.DC 25VDC 10 6.3V.0C
100 1F to 560 uF 470 uF t0 820 F
C9 Size F] 3 Size
16V.DCto 35V.DC 2.5VDCto 16 V.DC
180 F t0 1000 uF M 470 wF to 2700 uF

P.10710 108

105 'C5,000 h
High voltage
Large capacitance

C5 5 Size

16 V.DC o 35V.DC
39 uFt0 270 wF

E] 2 Size

22 1LF 0 180 uF

16V.DC,32V.DC 16V.DC to 35 V.DC
22 F. 150 uF 82 U 10 560 uF

C6 Size F] 3 Size
16V.DCto35V.DC M 16V.DCto 35V.0C

120 uF 101000 uF

105 C5,000 h

Guaranteed at 125 C

High voltage

4.0VDC to 20 V.DC
22 uF 10 150 uf

4.0VDCto32V.DC
18 F t0 560 uF

F8 Size

4.0VDCto32V.DC
15 1F 10 680 uf

SXE

105 C5,000 h

Super high volltage

E 7 Size

63V.DC to 100 V.DC
6.8 wFto 18 uF

E] 2 Size

63V.DC to 100 V.DC
15 wFto 39 uF

E 7 Size

4.0VDCto 32V.DC
6.8 LF t0 330 uf

F] 3 Size

4.0V.DCto 20V.DC
150 uF to 1200 uF

E 8 Size

63V.DC to 100 V.DC
15 wF to 39 uF

F] 3 Size

63V.DCt0 100 V.DC
18 uF to 68 uk

SEF

125 1,000 h
High voltage

SEK

125 1,000 h

Low ESR High voltage

C 6 Size

16V.DC 10 35V.DC

Large capacitance

E] 2 Size

16V.DC 1o 35V.DC

High rip,

C 9 Size

16 V.DC

ple current

E9 Size

16 V.DC

Large capacitance

C6sie

25V.DC to 50 V.DC

E] 2 Size

25V.DC to 50 V.DC

22 F to 180 uf 82 1LF 10 560 uF 270 wk 470 wk 22 uFto 82 uf 68 uF to 270 uF
E7 Size F] 3 Size C] O Size E] 3 Size E7 Size F1 3 Size
16V.DCt035V.DC |l 16V.DC to 35V.DC 16 V.DC 25V.DC t0 50 V.DC | 25 V.DC to 50 V.DC
39 uF t0 270 uF 120 1F to 1000 wF 270 uF 560 wF 33 uFto 120 uF M 120 uF to 470 uF




(unit : mm)
siz? size5 sizé gze5 Cs.ées gzé §z§ CsizeO size sizeO size siz§ size
$8.0 $10.0
$6.3 $8.0 fo—— T
429 5.0 259 6.3 6.3 LN = o[ﬁ o [ﬁ 3@ 22 R
g | g | el | | s o] | sl |2 JNRRE L7
10.3 10.3
e = R T T~ T e = m’% F- == Jin |
- 3E BE BE AE BE AE BE BE IE BE XE
P.97 to 98 P.88 P.83t0 84 P.95 P.95 P.83t0 84 P.88 P.88 P.83t0 84 | P.89t0 90 | P.83 to 84 P.87 P.83t0 84
SVPS | SVPG SVF SVPB | SVPB SVF SVPG | SVPG SVF SVPF SVF SXV SVF
P.101t0 102 P.85 to 86 P.85to 86 P.99 P.85 to 86 P.85t086 | P.911092 | P.851t0 86
SVP SVPK SVPK SVPE | SVPK SVPK | SVPA | SVPK
P.89 to 90 P.89 t0 90 P.87 P.87 P.96 P.87
SVPF SVPF SXV SXV SVPD SXV
P.91 t0 92 P.91 to 92 P.89 to 90 P.89t0 90 | P.97 to 98 | P.89 to 90
SVPA SVPA SVPF SVPF | SVPS | SVPF
P.93t0 94 P.93t0 94 P.911t092 P.931t094 | P10110102 | P.93 to 94
SVPC SVPC SVPA SVPC SVP SVPC
P.97 t0 98 P.96 P.93t0 94 P.96 P.96
SVPS SVPD SVPC SVPD SVPD
P.99 P.97 to 98 P.96 P.101t0 102 P.99
SVPE SVPS SVPD SVP SVPE
P.101 to 102 P.99 P.97 to 98 P.101 0 102
SVP SVPE SVPS SVP
P.1700 P.100
SVQP SVQP
P.101t0 102 P101t0 102
SVP SVP
% Profile of case size are all indicated in maximum values.
|Radial lead type |
siz? Csée5 gzé gz? Csi:zg Csizeo size size siz? size size size3 siz§ siz§ size3 size3
$5.0 $6.3 $6.3 063 $6.3 $6.3 $8.0 $8.0 $8.0 $8.0 $8.0 $8.0 $70.0 5100 4100 6100
P10910110 | P10710108 |  P104  |PITTt0112| P05 P105 P04 | P1TTH0112 | P05 P04 P106  |P109t0110| PRI106 | RITTto 112 | PI04 | P109ta 110
SEPC | SEPF | SEF |SEQP |SEPG |SEPG| SEF |SEQP|SEPG| SEF | SXE |SEPC| SXE |SEQP| SEF |SEPC
P109t0 110 | P.1070 108 [ R11310 114 | P10910 110 P106 | P113t0114 |P109t0 110 | P106  [R109t0110| P05 P113to 14|  P106  |P11T10112
SEPC | SEPF | SEP | SEPC SXE | SEP |SEPC| SXE |SEPC |SEPG SEP | SXE |SEQP
P10910 110 P10710 108 P10710108 | P11T10112 P10710108 | P11310 114
SEPC SEPF SEPF | SEQP SEPF | SEP
P109t0 110 P113t0114
SEPC SEP

% Profile of case size are all indicated in maximum values.
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Products list

Size-ESR Matrix list / SMD type

Size code (ESR mQ)

56 68

2.0 | SVPE

SVPA

B6 (30)

SVPB

55 | SYPC

SVPE

SvP

SVPA

SVPB

SVPC

SVPS

A5 (200)

B6 (30)

svQP

A5 (200)

B6 (70) B6 (60)

SVPA

B6 (30)

SVPB

SVPC

SVPE

A5 (200)

B6 (30)

svQrP

C6 (45)

A5 (200)

%]
<
Y

B6 (70) C6 (45)

C6 (30)

C5 (40)

B6 (30,23)

C6 (45)

wlnluln|n

<<<u<<
0

A5 (220). A5 (200)

%)
<
0
%
i
I
'
I
I
I
I
T
'
I
I
I
I
I
T
I
I
I
I
I

B6 (70)

C6(30)

C6 (45)

C6 (45)

C6 (35,24)

B6 (35.27) C6 (30,25)

B6 (90)

Cé6 (24) E7(30)

C6 (50) E7(40)

B6.(90).

C6.50) E7.(40)

B6 (27)

B6 (40) C6 (35)

E7(33)

C5 (45) CE5 (E5)

B6 (30)

B45 (27)

20 [ SVPK

B6 (30)

C6 (60)

E7(45)

C6 (60)

E7(45)

B6 (120) C6 (60)

C6 (60)

E7(45)

E7(45) | F8(40) [ F8(40)

B6 (30)

Cé6 (65) E7(48)

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

B6 (40)

C6(30) | C6(30) E7(28)

25 [SVPG B45 (30)

B6 (35)

C6 (25)

E7(60)

B6 (40)

C6(30) [ C6(30) E7(28)

E7 (70) F8(60) | E12 (50)

F12(30)

C6 (35)

E7(30) E12 (20)

SVPFE
5 B6 (35)

C6(27) E7(25)

C6 (35)

E7 (30) E12 (20)

C6 (40) E7(35)

E12 (25)

50 [ SVPK C6 (35)

E7(35)

B6 (80)
E7(35)

C6 (40)
E7(60)

63 | SXV

E12(25)

=
E
E12(25) F
E

80 | SXV

100

F8(60)

(unit : mm)

[B45] [c5 T

Case size $4.0x15.5 $5.0%4.5 $6.3X15.0

O
[eN

B6 | ¢50xL6.0 [C55] $6.3x155

Size-ESR Matrix list / Radial lead type

wF
Series

$8.0xL7.0 $710.0xL8.0 ]
[[E10[ ¢8.0xL10.0 | F12| #10.0xL12.7 |

[E12[ ¢8.0x[12.0 |
Size code (ESR mQ)

SEP

SEPC
4.0

SEQP

C6 (40)

SEP

Cé6 (40)

SEPC

Cé6 (45) E7(35)

C6 (45) E7(35)

C6 (45)

E7(35)

Cé6 (45)

E7(35)

C6 (22)

)
C55(30) | C6(22)

C6 (50)

E7 (40) F8(30) [E12(20)

C6 (50)

E7 (40) F8(30) [E12(20)

C6 (25) E7(25)

Cé6 (25) E7(25)

20 C6 (60) E7(45)

F8 (40)

F13 (20)

C6 (60) E7.(45)

E7(45)

F8 (40)

F8 (40)

F13(20)

E12 (24)
C6 (25) E7 (24)

25

C6 (30)

E7(28) E12(16)

C6 (30)

E7(28) E12(6)

C55 (35)

32

E7(25)

E7(100) F8(80) [E12(50)

C6 (27)

E7(25) E12 (20)

B5 C6 (35) E7(30)

E12 (20) F13(18)

C6 (35) E7 (30)

E12 (20) F13(8)

50 C6 (35) E7(35)

E12 (25)

F13 (20)

,,,,,,,,,,,,,,,,,,,,,,,,,,, E7(60) [E1225 [ ____[EI2(25)]E12(25)

63

F13(25)

80

100

F8 (60)

(unit : mm)

Case size

vy}
0|

$5.0<19.0 [ C55 | ¢6.3xL5.5 | €9 | ¢6.3xL9.0 [ E7 |

$8.0x(7.0 ]

$8.0xL12.0 | F8 [ ¢10.0xL8.0

C6 | $6.3x16.0 | C10| ¢6.3xL10.0 | E9 |

$8.0xL9.0 |

|
$8.0xL13.0 | F13 | ¢10.0xL13.0 |




Size-ESR Matrix list / SMD type

820 1000 1200 1500
2.0 | SVPE C10(8)

SVPA [C6Go | ) FE09)
SVPB C5 (40) |
55 [SVPC [B6(3024.19) C6(25,15) C6(ie) [E7G0) | E12®) ET2(0) [F12G2
cupe o BeCoy JBesI0] 86100 || . . ..

SvP 6@ E12(3) F12(12
SVPA CXER) EeR) F8 (20
SvPB [ C5(0)
,,,,,,,,,,,,,,,,, B60302320) ______ [ _______[_______JeeCrativ[_______ | _______JE7TQ2 [ _ ______| _______|_______JE12(12)[E1202)

4.0 |SVPC E12(9)
SVPS D) EleR) F8 (0
Ssvap C6(40)
SvP C6@0) E7(G5) ET2(3) | F8@5) F12(2)
SVPA D) E7(22) F8(20

SVPC B6 (30,25)[ B6 (21) C6(27,15) C6(17) | E7(22) E12(12)
B6(12) [ B6(15) | B6(15)

SVPS C6 (22) E7(22) F8 (20)
SvVQPrP C6 (40) E7(35)
svp | [ S6@) | CETD | .- EAEE N X S -1 7 A N F12(12).
F8 (25) E12(15)
SVPA E7 (30) F8 (24)

SvPC C6(27,22) E7(2) | E7(19)

SVPE Cé (20)
30) F8(24)

E7(35)

ET(

F8 (
SYe E7(35) [ E7(35)

ET(

F8 (30) F8 (25
SVPA F8 (29)

SVPC Cé6(24) [ E7@D [ E7(22) E12(06)

SVPE S IGHD) F12(0)
SVPF ET0(18)

SVPK B6 (27) Cé6 (22) E7(22) E12(14) F12(12)
SVPS F8 (35) F8(29)

F8 (35) F8(30) | F8 30) F12(16)

SVF Cé6 (22) E7(22) E12(14) F12(12)

SVPF C6 (25) E7(25) E12(4) F12(12)

20 | SVPK C6 (25) E7(25) E12(14) F12(12)

ggp E12 (24) F12 (20) OSCONW

SVF C6 (25) E7(25) E12(04) F12(2)

Guidelines an
Precautions

SVPF E7(24) E12(16) F12(14)

25

SVPK E7(24) E12(06) F12(04)

SVE E7(24) E12(16) F12(14)

SVPFE F12(18)
SVPK E12 (20) F12(18)
SVE F12(18)

35

50 | SVPK F12 (20)

< T e e R B e S D e S B R DR EAREEES

80 | SXV  hmmmmm o r oo e

L Lo T IS B B s e St S e e e e e e e e e A e R

KESR(100 kHz / +20C)

Size-ESR Matrix list / Radial lead type

wF
V.DC Series

Surface mount type

220

330 390 470 560 6 820 1000 00 1500 2700
B9(7)_].C6.00)_[_BI(D__[ _BI(D) Co(7) [ E9CD. _ F13(10)

>5 SEPC

SEP E12(13)

E13(7)

F13(12)

FI3(D.]__

SEPC

4.0

SEQP E7(35) E12(13) | F8(25) F13(12)
SEP E7(35) E7(35) F8(25) [E12(13) | F8(25) F13(12)
C55(18) C9 (7). C9 (7), F13(7) E7(18) F13.(00).

SEPC E9 (8). E9.(N)

F8 (25) E12(15) F13(12)
F8 (25) E12(15) F13(2)

1207 F13(13) S
E12(7) F13(13)

E12 (14) F13(12) SEQP
E9(®. [ E13(8)

CI0(®) | T T T[T TTTTTToTTTTT oot m oo SEP

o
Radial lead type

wn

X

m

E7(22) E12 (014) F13(2)
F13(16)
F1306)

E12(14) F13(2)
E12(14) F13(2)

20

E12 (16) F13(14)
F13(14)
F13(04)

25

32

F13(18)

B

50
63 | SXE  frmmmmmmfmmmmmm e b

- |[EXHN TEEEEEEE SETTEREE EERETTTEE FEPPEEETS CECTEEET| SRPTTTEE EEEPEEEE CEPRREERS EECTETEE! EREETTEE! SERFEEES (EEPPERE

100 | SXE = fommmmmmmfmmm o m o m o oo m e e e e e e e

XESR(100 kHz to 300 kHz / +20°C)
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Surface SV F _
mount type NEUES

H High voltage (50 V.DC max) W 125°C 1000 h
M Large capacitance (1000 uF max.) B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range 55 Cto+125C
Rated voltage range |16 V.DC to 25 V.DC 16 V.DC to 50 V.DC

Rated capacitance range

27 WF to 82 WF|10 uF to 180 WF|18 UF to 270 uF|39 WF to 560 uF|68 uF to 1000 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

Endurance

+125 °C, 1000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

tanoé = 200 % of the initial limit

DC leakage current| Within the initial limit

Damp heat (Steady state)

+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)

® Marking and dimensions

R. Capacitance

Polarity 0.2 “)
i _ .2 MaX -
marking (-) Lot No w (unit : mm)
....... Size +0.5 | T0-1\v 0.2 4 0.2 C 0.2 £0.2
Series [a) 4 code #D L o4 WH02H *0.2 C = R P=
o T o o
1 B6 5.0 59| 53| 53| 6.0 060008 1.4

R. Voltage

C6 | 63 | 59| 6.6] 6.6] 7.3 061008 2.1
L B ® E7 | 80 | 69| 83| 83| 9.0 061008 3.2
E12| 80 [11.9]| 83| 83| 9.0 08wll| 3.2
F12 | 10.0 |12.6]10.3]10.3|11.0 |0810l1| 4.6




@® Characteristics list

Specifications

Rated  Rated Case size (mm)

Standard(Reel size: ¢ 380)

Sees B WET gD L code ol MR BRI oy WO b ey WY
82 5.0 5.9 B6 940 3000 27 0.12 | 262 | 16SVF82M 1500
180 6.3 5.9 cé 1040 3300 22 0.12 | 576 | 16SVF180M 1000
16 | 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 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 ceé 1010 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 258VF27M 1500
47 ©.3 5.9 6 880 2800 30 0.12 | 235| 25SVF47M 1000
SVF 56 6.3 5.9 880 2800 30 0.12 | 280 | 25SVF56M 1000
25 82 8.0 ©.9 £ 940 3000 28 0.12 | 410 | 25SVF82M 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 coé 820 2600 35 0.12 | 154 | 35SVF22M 1000
35 39 8.0 6.9 E7 880 2800 30 0.12 | 273 | 35SVF39M 1000
82 8.0 11.9 E12 1260 4000 20 0.12 | 574 | 35SVF82M 400
1201 10.0 12.6 F12 1390 4400 18 0.12 | 840 | 355VF120M 400
10 6.3 5.9 cé 790 2500 40 0.12 | 100 | 50SVF10M 1000
0 18 8.0 6.9 E7 850 2700 35 0.12 | 180 | 50SVF18M 1000
39 8.0 11.9 E12 1200 3800 25 0.12 | 390 | 50SVF39M 400
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 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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i

Surface PK UPGRADE 5%
mount type SV Series tA@\J

o

A
g“sﬂ Y‘l

H High voltage (50 V.DC max.) B RoHS compliance, Halogen free

W 125°C 1000 h

@ Specifications

Items
Size code

Specifications
B6 Ccé6 E7

ET12

F12

Category temperature range

-55Cto +125°C

Rated voltage range

16 V.DC to 50 V.DC

Rated capacitance range

10 UF to 100 WF | 22 WF to 220 uF |33 WF to 330 uF|68 wF to 680 WF| 120 WF to 1200 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

Endurance

+125 °C, 1000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

tanoé = 200 % of the initial limit

DC leakage current| Within the initial limit

Damp heat (Steady state)

+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)

® Marking and dimensions

Polarity
marking (=)

[a)
sl

bt /R Capacitance

R. Voltage

0.2 max =)

W (unit : mm)
. n E(I)Zdee D *05 L13) w*02 0.2 C 02 R P 02

t B6 5.0 59| 53] 53| 6.0|06008 1.4

Cé6 6.3 59| 6.6 | 6.6| 7.3 |060008] 2.1

L L ® E7 | 8.0 | 6.9| 83| 83| 9.0[06008 3.2
E12 8.0 |11.9] 83| 83| 9.0|080l1| 3.2

F12 | 10.0 |12.6[10.3[10.3 |11.0 [080011| 4.6




@® Characteristics list

Specifications

Rated  Rated Case size (mm)

Standard(Reel size: ¢ 380)

Sees B MET 6D L code oyl MERIF ERI2 oy LOKS b g WY
100 5.0 5.9 B6 940 3000 27 0.12 | 320 | 16SVPKT00M | 1500
220 6.3 5.9 cé 1040 3300 22 0.12 | 704 | 16SVPK220M | 1000
0E 16 | 330 8.0 6.9 E7 1040 3300 22 0.12 | 1056 | T6SVPK330M | 1000

680 8.0 11.9 E12 1560 4950 14 0.12 | 2176 | 16SVPK68OM 400

1200 10.0 12.6 F12 1700 5400 12 0.12 | 3840 | 165VPK1200M 400

68 5.0 5.9 B6 880 2800 30 0.12 | 272 | 20SVPK68M 1500
150 6.3 5.9 Cé6 1010 3200 25 0.12 | 600 | 20SVPK150M | 1000
0EA 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
SV 82 6.3 5.9 cé 960 3060 25 0.12 | 410 | 25S5VPK8&82M 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 | 255VPK470M 400

22 5.0 5.9 B6 820 2600 35 0.12 | 154 | 35SVPK22M 1500

. 47 6.3 5.9 cé 930 2950 27 0.12 | 329 | 355VPK4TM 1000
82 8.0 6.9 E7 960 3060 25 0.12 | 574 | 35SVPK82M 1000

180 8.0 11.9 E12 1260 4000 20 0.12 | 1260 | 355VPK180M 400

330 10.0 12.6 F12 1390 4400 18 0.12 | 2310 | 35SVPK330M 400

10 5.0 5.9 B6 550 1750 80 0.12 | 100 | 50SVPK10M 1500

22 6.3 5.9 Cé6 820 2600 35 0.12 | 220 | 50SVPK22M 1000

50 33 8.0 6.9 E7 850 2700 35 0.12 | 330 | 50SVPK33M 1000

68 8.0 11.9 E12 1200 3800 25 0.12 | 680 | 50SVPK68M 400

120 10.0 12.6 F12 1350 4300 20 0.12 | 1200 | 50SVPK120M 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)

%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.
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e, SXV
mount type Series

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

@ Specifications

Items Specifications
Size code E7 F8 E12 F12
Category temperature range -55Cto+125C
Rated voltage range 63 V.DC to 100 V.DC

Rated capacitance range | 6.8 uFto 18 uF | 15 uFto39 uF | 15 uFto 39 uF | 18 uF to 68 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

+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 (-) Lot. No. max w S (unit : mm)
....... - D . giozdee @D 0.5 L¥Q] w0202 202 R P02
eries =
OSCON ‘ = T ~—1 Y [ E7 8.0 | 69| 83| 83| 9.0060008] 3.2
" R. Capacitance F8 10.0 7.9 110.3|10.3|11.0 |06t008] 4.6
Guidelines and R Voltage Fmen E12 | 80 |11.9] 83| 83| 9.0|08nll] 3.2
Mountin s L R F12 | 10.0 [12.6[10.3|10.3]11.0 (08011 4.6
Line-up E=]
em | &
Products list [/ @ Characteristics list
SVF
SVPK o R?ted Rated  Case size (mm) Size - bSpecifications Standard(Reel size: ¢ 380)
SXV eries voltage capacitance d Ripple lowal e ESR %2 LC %4 Min.PackagingQ‘ty
SVPG © L éD = Soes i‘éq'/&‘?”nﬁ é\; Gt (mQ max.) NS (uA) Part number (pcs)
o
SVPF = 18 8.0 6.9 E7 340 | 1100 | 60 |0.12| 56 | 63SXVi8M | 1000
ig;’é 5 33 8.0 11.9 | E12| 930 | 2950 | 25 |0.12| 104 | 63SXV33M 400
£
et @ 63 8.0 11.9 | E12 930 | 2950 | 25 | 0.12| 122 | 63SXV39M 400
3 39
SVPD “§ 10.0 7.9 F8 690 | 2190 | 50 | 0.12 | 122 | 63SXV39MX | 500
SVPS
SVPE 68 | 10.0 12.6 | F12 | 1030 | 3280 | 25 |0.12| 214 | 63SXV68M 400
svap 12 8.0 6.9 E7 340 | 1100 | 60 | 0.12| 48 | 80SXVi2M | 1000
Shis 8.0 11.9 |E12| 780 | 2490 | 35 |0.12| 108 | 80SXV27M 400
SEK SXV | 80 27
T ser e 10.0 7.9 F8 660 | 2080 | 55 | 0.12 | 108 | 80SXV27MX | 500
e —— I o 1
SEPG | = 47 | 10.0 126 | F12 980 | 3100 | 28 | 0.12| 188 | 80SXV4TM 400
SXE
e 12 6.8 8.0 6.9 E7 340 | 1100 | 60 | 0.12 | 34 | 100SXV6RSM | 1000
serc__ | g | 100 7.9 F8 630 | 2000 | 60 |0.12] 75 | 100SXVI5MX| 500
oc
SSEEQPP 100 8.0 119 |E12| 730 | 2350 | 40 |0.12| 75 | 100SXVI5M | 400
o 18 | 10.0 12.6 940 | 3000 | 30 | 0.12| 90 | 100SXV18M | 400
A Fi2
22 | 100 12.6 940 | 3000 | 30 |0.12| 110 | 100SXV22M | 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.

87



Surface
mount type SVPG NEHES ‘U\#

H Low profile(Height 4.5 mm max.) B RoHS compliance, Halogen free
B [ owESR (8 mQ max.)

@ Specifications
Items Specifications
Size code B45 C8 Cc10
Category temperature range -55Cto +105C
Rated voltage range 16 V.DC to 25 V.DC 16 V.DC
Rated capacitance range 15 uF to 47 uk 270 uk
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) 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 0.2 max (=)
marking (-) ’

Lot. No. H- W (unit : mm) OSCONW

....... - Guidelines and

Series % - S~ &i U glozdee ¢D 05 L J—rg:ll WE=C2(HI=0-2 G0l BERENIPE=0:2 Vou anL Specifications

~ 4 Packing specifications

R Capacitance B45 5.0 4.4 | 5.3 ] 53] 6.0 [06t008] 1.4 % Line-up
R. Voltage ) C8 6.3 79| 6.6 | 6.6 | 7.3 |061008] 2.1 £ | SeTes system
L R C10 6.3 9.9 | 6.6 | 6.6 | 7.3 [06t008 2.1 g Produéts list

@® Characteristics list

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

Series voltage capacitance Size Rated ripple ESR %2 LC x4 Min. packagmg Q‘ty

()
(=%
>
=
-
c
>
o
=
[
O
©
i
=
=]
(7]

(V.DO)  (uF) éD L code C(k:r:ﬁnntws(; (M@ max) TN §%3 “a) Part number e
47 5.0 4.4 B45 3200 25 0.12 150 16SVPG4ATM 2500
16 570 6.3 7.9 C8 5080 10 0.12 864 16SVPG270MX 900
SVPG 6.3 9.9 C10 5800 8 0.12 864 16SVPG270M 500
20 | 33| 5.0 4.4 Bas 3000 27 0.12 132 | 20SVPG33M | 2500 | SEK
SEF
25 | 15| 5.0 4.4 2800 30 0.12 75 | 25SVPG15M | 2500 S cre
1. ' o = SXE
%1 :Rated ripple current (100 kHz/ +105 C ) o
¥21ESR (100 kHz to 300 kHz/+20 C) ;ﬁ SEPF
%3:tanéd (120 Hz/+20 C) "55 SEPC
¥4 1 After 2 minutes o SEQP
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications” SEP
Catalog EOL Models

@ 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 SV P F vparaDe AP
mount type Series EAAY.

H High voltage (50 V.DC max.) W 105 °C 5000 h
M Large capacitance (1000 uF max.) B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé E7 ET0 E12 F12
Category temperature range -55Cto+105C
Rated voltage range |16 V.DCto25V.DC 16 V.DC to 50 V.DC 16 V.DC 16 V.DC to 50 V.DC
Rated capacitance range | 27 uF to 82 uF | 10 uF to 180 uF ‘ 18 uFto 270 uF | 560 wF |39 wFto 560 MF‘ 68 LF t0 1000 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

+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
GNP S S tand = 150 % of the initial limit

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

® Marking and dimensions

Polarity

marking (-) 0.2 max =

Lot. No. H W (unit : mm)
OS-CON. RN Size
T © 11" B6 | 50 | 59| 53] 53] 6.0[06~08] 1.4

- s " Copaciience C6 | 63 | 59| 6.6 6.6] 7.3[06~08] 2.1
oteae L@ E7 | 80 | 6.9] 83| 83| 9.0]06-08 3.2

ET0 | 8.0 |i00:05] 83| 83 9.0 0811 3.2

E12| 80 |11.9] 83| 83] 9.0[08-11] 3.2

F12 | 10.0 | 12.6]10.3 [10.3[11.0 [08~1.1] 4.6

@D *05 L13) w*02 0.2 C 02 R P 02

Line-up
Series system
diagram

Products list
SVF
SVPK
SXV
SVPG

Selection guide
—

SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
sSvaQr
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Surface mount type

Radial lead type

Catalog EOL Models
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@ Characteristics list

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

Series voltage capacitance Rated ripple ESR %2 LC x4

(VDC)  (uF) éD L  code current il Omax) N8 X3 ([ a)  Partnumber M\'n,ia[c)kacgzg()‘ty
82| 5.0 59 | B6 | 3000 27 | 012 | 262 |165VPF82M | 1500
180 6.3 59 | c6 | 3300 22 | 012 | 576 |16SVPF180M | 1000
16 | 270| 80 6.9 | E7 | 3300 22 | 012 | 864 |16SVPF270M | 1000
T, | 80 | 100 |E10] 3900 18 | 012 | 1792 |16SVPF560MX| 500
80 | 11.9 |E12| 4950 14 | 012 | 1792 |16SVPF560M | 400
1000| 100 | 126 |F12| 5400 12 | 012 | 3200 |16svPFioooM| 400
56| 5.0 59 | B6 | 2800 30 | 012 | 224 |20SVPF56MX | 1500
120| 6.3 59 | ce | 3200 25 | 012 | 480 |20svPFi20M | 1000
20 | 180| 8.0 6.9 | E7 | 3200 25 | 012 | 720 |20SVPF180M | 1000
300/ 80 | 11.9 |E12| 4950 14 | 012 | 1560 |20SvPF390M | 400
560| 100 | 126 |F12| 5400 12 | 012 | 2240 [20SVPF560M | 400
27| 5.0 59 | B6 | 2450 40 | 012 | 135 |25svPF27MX | 1500
- 47] 63 5.9 | | 2800 30 | 012 | 235 |255VPF47M | 1000
56| 6.3 5.9 2800 30 | 012 | 280 |255vPF56M | 1000
25 | 82| 80 6.9 3000 28 | 0.2 | 410 |255VPF82M | 1000
00| 80 69 | © [ 3200 24 | 012 | 500 |25SVPF100M | 1000
180] 80 | 119 |E12]| 4650 16 | 012 | 900 |25SVPF180M | 400
330] 100 | 126 |F12| 5000 14 | 012 | 1650 |25SVPF330M | 400
22| 63 59 | c6 | 2600 35 | 012 | 154 |35SVPF22M | 1000
o |39 80 6.9 | E7 | 2800 30 | 0.2 | 273 |35SVPF39M | 1000 B
82| 80 | 11.9 |E12] 4000 20 | 012 | 574 |35SVPF82M | 400 = new
120| 100 | 126 |F12| 4400 18 | 012 | 840 |35SVPF120M | 400 Po:iuctslst
10/ 6.3 59 | C6 | 2500 40 | 012 | 100 |50SVPF10M | 1000
18] 80 69 | E7 | 2700 35 | 012 | 180 |50svPFisM | 1000
30| 80 | 119 |E12| 3800 25 | 012 | 390 |50sVPF39M | 400
68| 100 | 126 |F12| 4300 20 | 012 | 680 |s0svPFesM | 400

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

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

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

%41 After 2 minutes

@®Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”
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(7]

® Frequency correction factor for ripple current T
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz 2 SEF
Coefficient 0.05 0.3 0.7 1 =1 SEPG

= SXE

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

SEP
Catalog EOL Models
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Radial lead type

Catalog EOL
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Models

Surface
mount type SVPA Series @ugg

H Low ESR (18 mQ max.)

B RoHS compliance, Halogen free

W High ripple (4240 mA.r.m.s.)

@ Specifications

Items
Size code

Specifications
B6 Cé6 E7

F8

Category temperature range

-55C to +105 C

Rated voltage range

2.5V.DC to 20 V.DC

2.5V.DC to 16 V.DC

Rated capacitance range

10 uFt0 82 uF | 22 uFto 180 uF | 47 uF to 330 uF

180 uF to 820 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

Endurance

+105 °C, 2000 h, rated voltage applied

Capacitance change| Within £20 % of the initial value

tanoé = 150 % of the initial limit

DC leakage current| Within the initial limit

Damp heat (Steady state)

+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)

® Marking and dimensions

Polarity
marking (=)

0.2 max (=)

Series a
S

R. Capacitance

R. Voltage

W (unit : mm)

i ns g(i)zdee @D 05 L0l w0202 02 R P02

' B6 | 50 | 59| 53| 53| 6.0[06008 1.4

C6 | 63 | 59| 6.6] 6.6] 7.3 06008 2.1

L B ® E7 | 80 | 6.9 83| 83| 9.0 061008 3.2
F8 | 10.0 | 7.9 [10.3]10.3|11.0 |061008] 4.6




@ Characteristics list

e v'z?ttae;e camf:nce Case size (mm) Size - Spec'ifications c wu Standard(Reel sizg: ¢k389)
W o L e o B wrows (CHF partmber M
82| 5.0 59 | B6 1970 30 0.12 | 300 |2R5SVPAS2MAA| 1500
L5 | 180] 63 59 | C6 2690 20 0.12 | 300 |2R5SVPAT8OMAA| 1000
330 8.0 6.9 | E7 3370 20 0.12 500 [2R5SVPA330MAA| 1000
820| 10.0 79 | F8 4240 19 0.12 500 |2R5SVPAS20M| 500
68| 5.0 59 | B6 1970 30 0.12 300 |4svPaesMAA | 1500
, | 150] 63 59 | Cé6 2570 22 0.12 | 300 |asveaisomaal 1000
270 8.0 6.9 | E7 3220 22 0.12 500 |4svPA270MAA| 1000
680| 10.0 79 | F8 4130 20 0.12 544  [4SVPA68OM 500
47| 5.0 59 | B6 1970 30 0.12 | 300 |6SVPA4TMAA | 1500
(5| 120] 63 59 | C6 2570 22 0.12 | 300 |6SVPA120MAA| 1000
on 220 80 6.9 | E7 3220 22 0.12 500 |6SVPA220MAA| 1000
470 10.0 79 | F8 4130 20 0.12 592 [6SVPA470M 500
68| 6.3 59 | Cé 2200 30 0.12 | 300 |10SVPA6SMAA| 1000
10 | 150| 8.0 6.9 | E7 2760 30 0.12 500 [10SVPAT50MAA| 1000
330| 10.0 79 | F8 3770 24 0.12 | 660 |10SVPA330M | 500
ol 63 59 | 2040 35 0.12 | 300 |16SVPA39MAA| 1000
. 6.3 5.9 2460 24 0.12 | 300 |16S5VPA39MAAY| 1000
82| 80 6.9 | E7 2760 30 0.12 | 262 |165vPAS2MAA| 1000
180| 10.0 79 | F8 3430 29 0.12 576 |[16SVPA18OM | 500 %
10| 5.0 59 | B6 1700 40 0.12 80 |20SVPATOM | 1500 e ST
20 | 22| 63 59 | C6 2040 35 0.12 88 |20SVPA22M | 1000 B new
47| 80 6.9 | E7 2630 33 0.12 188  [20SVPA47M | 1000 pm;uc:slst

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

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

#3:tan & (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 100 kHz =f =500 kHz
Coefficient 0.05 0.3 0.7 1
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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 A
mount type SVP C Series QJ@‘DQJ -

B Low ESR(9 mQ max.) B RoHS compliance, Halogen free
W Large capacitance (2700 wF max.)

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range -55Cto+105C
Rated voltage range 2.5V.DC to 16 V.DC 2.5V.DC
Rated capacitance range | 39 uF to 180 uF | 68 WF to 560 uF | 120 uF to 680 uF | 270 uFto 1500 uF | 2700 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list

+105 °C, 2000 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 el Siteaely Sizis) tand = 150 % times of the initial limit

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

® Marking and dimensions

Polarity

marking (=) 0.2 max =) (unit : mm)

Lot. No -H- W Size
code

Series  Q af o | B6 5.0 59 | 53| 5.3 | 6.0 061008 1.4
! Cé6 6.3 59 | 6.6 | 6.6 | 7.3 |061008] 2.1
E7 8.0 6.9 | 83| 83| 9.0 |0610008) 3.2
E12 8.0 [11.9 | 83| 83| 9.0 |08to11] 3.2
F12 | 10.0 |12.6 |10.3 [10.3 |11.0 |080011] 4.6

D *05 LI3) w*02 0.2 C 02 R P 02

Line-up
Series system
diagram

R. Capacitance
R. Voltage &)

e

Selection guide

Products list
SVF
SVPK
SXV
SVPG

SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP
Catalog EOL
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Radial lead type

Models
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@ Characteristics list

e v%?tt:;e ca??ct\'(teg\ce Case size (mm) Size oo — Spezg;cations — Standard(Reel siz;:p¢k388)
R B L code "Curent T pguuan < Soguunc 032 () Part number AT
5.0 5.9 1970 30 26 | 0.12| 300 |2R5SVPC180M| 1500
180 5.0 59 | B6 2200 24 20 | 0.12| 300 |2R5SVPC180MY| 1500
5.0 5.9 2800 19 16 | 0.12 | 300 |2R55VPCT180MV| 1500
6.3 5.9 2470 25 22 | 0.12| 300 |2R5SVPC390M| 1000
390 6.3 59 | C6 | 3160 15 13 | 0.72 | 300 |2R5SVPC390MV| 1000
2> T560 6.3 5.9 3500 16 14 | 0.12 | 300 |2R5SVPC560M| 1000
680 8.0 6.9 | E7 3370 20 17 | 0.172 | 500 |2R5SVPC680M| 1000
820 8.0 11.9 5380 9 8 | 0.15| 500 |2R5SVPC820M| 400
1500 8.0 110 | 5% [ 5150 10 9 | 0.15| 750 |2R5SVPCT500M| 400
2700| 10.0 12.6 | F12 | 5070 12 10 | 0.15 [1350 |2R5SVPC2700M| 400
5.0 5.9 1970 30 26 | 0.12| 300 |4SVPC150M 1500
150 5.0 5.9 | B6 2240 23 20 | 0.12| 300 |4SVPC150MY | 1500
5.0 5.9 2730 20 17 | 0.12 | 300 |4SVPC150MV | 1500
6.3 5.9 2320 27 23 | 0.12| 300 |4SVPC330M 1000
a0 | 330 6.3 59 | c6 | 2630 27 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
260 8.0 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 |6SVPCT100M 1500
SVPC 100
5.0 59 | B6 2150 25 21 | 0.12| 300 |6SVPC100MY | 1500
120 5.0 5.9 2660 27 18 | 0.12 | 300 |6SVPC120MV | 1500
6.3 5.9 2320 27 23 | 0.12| 300 |6SVPC220M 1000
6.3 | 220 6.3 59 | C6 | 3160 15 13 | 0.72 | 300 |6SVPC220MV | 1000
330 6.3 5.9 3390 17 15 | 0.12 | 415 |6SVPC330M 1000
390 8.0 6.9 | E7 3220 22 19 | 0.12 | 491 |6SVPC390M 1000 g
820 8.0 11.9 | E12| 4700 12 10 | 0.15 [ 1033 |6SVPC820M 400 'g
5.0 5.9 1970 30 26 | 0.12| 300 |10SVPC68M 1500 2
68 5.0 5.9 se 2540 23 20 | 0.12| 300 |10SVPC68MV | 1500 fgf
10 | 120 6.3 59 | - | 2320 27 23 | 0.12| 300 |10SVPC120M | 1000 =
6.3 5.9 2600 22 19 | 0.12 | 300 |10SVPC120MV| 1000
270 8.0 69 | o 3220 22 19 | 0.172 | 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 " SEF
39 B6 = SEPG
5.0 5.9 2350 27 23 | 0.12| 300 |16SVPC39MV | 1500 - o
6.3 5.9 2200 30 26 | 0.12| 300 |165VPC68M 1000 8 .
” 68 6.3 5.9 | C6 | 2440 25 22 | 0.12| 300 |16SVPC68MV | 1000 Z%: SEPC
100 6.3 5.9 2490 24 23 ] 0.12| 300 [16SVPC100M | 1000 | SEQP
120 8.0 6.9 2900 27 23 | 0.12| 500 [16SVPCT120M | 1000
150 8.0 60 | = 3220 22 21 | 0.12| 500 |16SVPCT150M | 1000
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 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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Radial lead type
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=, SVPB ..
mount type NEUES ﬁa

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

@ Specifications

Items Specifications
Size code C5 C55
Category temperature range -55Cto+105C
Rated voltage range 2.5V.DC to 20 V.DC 20 V.DC
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(tané) 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)

EneREEs 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
GNP S S tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity (unit : mm)
King (— 0.2 max (=)
marking (-) Lot. No He W SIAM 5D =05 L 01 w02 +02C 02 R P 0.2
_______ code —0.4
Series % - Q-i 0 €5 6.3 49 | 6.6 | 6.6 | 7.3 (061008 2.1
' C55 6.3 54 | 6.6 | 6.6 | 7.3 |06t008] 2.1
R. Capacitance
R. Voltage N ES)
L R

@® Characteristics list

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

Serjes voltage capacitance Size Ripple ESR %2 LC %4 Min, Packaging Q‘ty

WEe) | #D L code current X1 mamax) N8 X3 Ay Partnumber THOCS

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 4SVPB100M 1300

6.3 82 6.3 4.9 s 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)

%2:2 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.



mgﬂf:ffati'epe SVPD Series *@@@Be

H 125 °C 2000 h B RoHS compliance, Halogen free
B Guaranteed at 85 C 85 %

@ Specifications
Items Specifications
Size code cé E7 F8 E12 F12
Category temperature range -55Cto+125C
Rated voltage range 10V.DCto 25V.DC | 16 V.DC to 35 V.DC 25 V.DC to 35 V.DC
Rated capacitance range | 10 uF to 56 uF | 8.2 uF to 82 uF| 18 uF to 39 wF | 22 wF to 47 wF ‘ 47 wF to 82 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

+125 °C, 2000 h, rated voltage applied

Capacitance change | Within=20 % of the initial value

Endurance tans = 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

Damp heat (Steady stat
D el (Siteeely Sizits) tans =200 % of the inftial limit

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

® Marking and dimensions

Polarity 0.2 max (unit : mm)

marking (=) Lot. No. N W Sl 5D 0.5 L 01 w02 +02C 02 R P 0.2
_______ code 0.4

Series  Q . J—i |, | C6 6.3 | 59| 6.6/| 6.6| 7.3[06t008 2.1

_ t E7 8.0 | 6.9] 83| 83| 9.0 |06t08| 3.2

R-?Fﬁ'f”ece F8 | 10.0 | 7.9]10.3|10.3|11.0 [06t008] 4.6

O L aul E12| 8.0 [11.9] 83| 83] 9.0 snli] 3.2

F12 | 10.0 [12.6|10.3|10.3|11.0 [08%11] 4.6

@® Characteristics list

- vz?tt:;e Caiaaé?gm Case size (mm) SIZe med riople Auowaia:pﬁificati.ons . Standard(Reel sizN}e :P¢k389)
(V.DC)  (uF) ¢D L code c(%;?.nr;.f;l (rgtﬂﬁrﬁ.‘;.) (nE?szﬁi) tan § %3 (& A) Part number " (aFc)acg\Srj%Qty

10 | 56 6.3 5.9 Cé 538 1700 45 0.12 ] 112 |10SVPD56M 1000

16 | 82 8.0 6.9 E7 670 2120 40 0.12 | 262 |16SVPD82M 1000

10 6.3 5.9 cé 474 1500 65 0.10 50 |25SVPD10M 1000

22 8.0 6.9 E7 580 1835 48 0.10 | 110 |25SVPD22M 1000

25 |39 10.0 7.9 F8 664 2100 45 0.10 | 195 |25SVPD39M 500

SVPD 47 8.0 11.9 E12 943 2980 30 0.12 | 235 |25SVPD47M 400

82 10.0 12.6 F12 1202 3800 28 0.12 | 410 |25SVPD82M 400

8.2 8.0 6.9 E7 400 1300 70 0.10 57 |35SVPD8R2M | 1000

18 10.0 7.9 F8 550 1800 60 0.10 | 126 |35SVPD18M 500

30 22 8.0 11.9 E12 700 2300 50 0.12 | 154 |35SVPD22M 400

47 10.0 12.6 F12 1150 3650 30 0.12 | 329 |35SVPD47M 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.

Mounting sf
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Radial lead type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Catalog EOL Models
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Surface
mount type

W 105 °C 5000 h
B RoHS compliance, Halogen free

@ Specifications

SV PS Series [ARAY

Items Specifications
Size code A5 B6 cé E7 F8
Category temperature range -55Cto+105C
Rated voltage range 4V.DCto 10V.DC | 4V.DCto 16 V.DC | 4 V.DCto 20 V.DC | 4 V.DC to 25 V.DC | 4 V.DC to 16 V.DC

Rated capacitance range

10 wF to 33 wk

22 WF to 68 uF

22 wFto 150 wk

10 wF to 270 wkF

100 wF to 680 wF

Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list

Dissipation factor(tané) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied (25 V.DC — 20 V.DC applied)

Capacitance change| Within =20 % of the initial value

EelrEnes tans = 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
LD SR S tand = 150 % of the initial limit

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

® Marking and dimensions

Polarity

it: )
marking (—) nit: o

R P %0.2

061008 1.0
061008 1.4
061008 2.1
061008 3.2
061008 4.6

0.2 max

Size
code

A5

@D *05 L 13 w024 0.2 C 0.2

4.0
5.0
6.3
8.0
10.0

5.4
5.9
5.9
6.9
7.9

4.3
5.3
6.6
8.3
10.3

4.3
5.3
6.6
8.3
10.3

5.0
6.0
7.3
9.0
11.0

' A s
Series 9 d |o

Line-up
Series system
diagram

Products list
SVF
SVPK
SXV
SVPG

R. Capacitance
R. Voltage

.....

Cé
E7
F8

L)

Selection guide

SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
sSvaQr
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Surface mount type

Radial lead type

Catalog EOL Models
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@ Characteristics list

e v'z?ttae;e camf:nce Case size (mm) Size - Spec'ifications c wu Standard(Reel siz;:fﬁSQ)
W W a0 L ol offn (R wnoxo (G parnumeer M
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 6SVPS4TM 1500
6.3 | 120 6.3 5.9 Cé6 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 AS 700 220 0.10 50 T10SVPS10M 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 Cé6 2200 30 0.12 300 10SVPS68M 1000
8.0 6.9 E7 2760 30 0.12 500 10SVPS150M 1000
120 10.0 7.9 F8 3020 30 0.12 300 10SVPS150M 500
330| 10.0 7.9 3770 24 0.12 660 10SVPS330M 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 Mouniing
100 10.0 7.9 Fs 2670 35 0.12 320 16SVPS100M 500 £ mﬂ:ﬁ%ﬁ;ﬁfm
180 10.0 7.9 3430 29 0.12 576 16SVPS180M 500 pro‘:j‘:z;‘s"hst
20 22 6.3 5.9 cé 1450 60 0.10 88 20SVPS22M 1000
47 8.0 6.9 7 1890 45 0.12 188 20SVPS47M 1000
25 10 8.0 6.9 1500 60 0.10 125 255VPST10M 1000

%71 :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)
%41 After 2 minutes
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications”
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@ Frequency correction factor for ripple current

Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz =f =500 kHz SEK
Coefficient 0.05 0.3 0.7 1 g oEr
= SEPG
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use. = SXE
Should a safety concern arise regarding this product, please be sure to contact us immediately. % SEPF
@©
=S SEPC
(]
== SEQP
SEP
Catalog EOL Models
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Surface
mount type

B Super low ESR(8 mQ max.)

M Large capacitance (1200 wF max.)

@ Specifications

SVPE Series cet®

B RoHS compliance, Halogen free

Items Specifications
Size code B6 cé6 C10 F12
Category temperature range -55Cto+105C
Rated voltage range 2.5V.0C1t0 6.3V.DC [2.5V.DCto 10V.DC| 2 V.DC to 16 V.DC 16 V.DC
Rated capacitance range | 150 wF to 390 wF | 220 wF to 390 wF |180 wF to 1200 wF 470 wk

+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
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Capacitance tolerance
Leakage current
Dissipation factor(tand)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity _
marking (=) Lot. No 0.2 max W &) (unit : mm)
Size +0
........ @D #05 L "5, W02 0.2 C 0.2 R P 0.2
OS'CON Series A , code 0.4
= ol o
m ® T | B6 5.0 59| 53| 53| 6.0|06t008 1.4
Preca ons
Mountine ns R. Capacitance Cé6 6.3 59| 6.6 6.6 7.3]06t08 2.1
Packin 0
e = R.Voltage o ® Cl0| 6.3 | 9.9 6.6| 6.6| 7.3 060008 2.1
P = L R
Sere ot | & F12 | 10.0 |[12.6]10.3[10.3[11.0 [08t01.1] 4.6
Products list %
SVF
SVPK
SXV . . .
S @® Characteristics list
>
EZE; ’é R?ted Rated  Case size (mm) Size — Specifications Standard(Reel size: ¢ 380)
= i voltage capacitance Rat: i ing ()"
SVPC g SElES (V~Dg) p(U«F) 6D L code caufrer:'tpff 100 kHz/ ZOES3ROOKH1 20 tan § %2 L(C >A<)3 Part number Mm'P(aCkagm%Qty
SVPB @ (mAr.m.s.) (mQ max.) (mQ max.) M pcs
Uro £ 2 [1200] 6.3 9.9 |Cl0| 5230 8 8 |0.12| 500 |2SVPE1200M 500
=3
SVPS @ 270| 5.0 5.9 3860 10 9 | 0.12| 500|2R5SVPE270M | 1500
s 5.0 5.9 3150 | 15 13 | 0.12| 500]|2r55vPE330M | 1500
svae 330 B6
svp 2.5 5.0 5.9 3860 10 9 | 0.12| 500|2R5SVPE330MY| 1500
SEK 390 5.0 5.9 3860 10 9 0.12 | 700 |2R5SVPE390MX| 1500
SEF
. fg 6.3 5.9 cé 3900 10 9 | 0.12| 500|2R5SVPE390M | 1000
sxe |8 SVPE 150 5.0 5.9 3520 12 10 | 0.12 | 500 |6SVPET50M | 1500
CLA . 180 5.0 59 | B6 | 3150 15 13 | 0.12 | 500|6SVPE18OM | 1500
SEPC 'g 6.3
SEQP e 220 5.0 5.9 3150 15 13 | 0.12 | 500|6SVPE220MW | 1500
oEP 6.3 5.9 - 3900 10 9 |[0.12| 500 |6SVPE220M 1000
Catalog EOL Model.
—5 10 | 220 63 5.9 2700 20 18 | 0.12 | 500|10SVPE220M | 1000
i 180| 6.3 9.9 |CI10| 4460 11 10 | 0.12 | 576|16SVPE180M 500
470] 10.0 126 | F12 | 6100 10 9 |0.12 | 1504 |16SVPE470M 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
120Hz =f <1 kHz TkHz=f<10kHz 10kHz=f<100kHz 100 kHz =f =500 kHz
0.05 0.3 0.7 1

Frequency

Coefficient

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 P |
mount type SVQ NEHES @@

W 125°C 1000 h
B RoHS compliance, Halogen free

@ Specifications
Items Specifications
Size code cé E7
Category temperature range -55Cto+125C
Rated voltage range 4 V.DC to 20 V.DC 6.3 V.DC to 20 V.DC
Rated capacitance range 22 wFto 150 wk 47 uF to 220 wk
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) 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 max (-

marking (=) Lot. No W (unit : mm)
_______ (S:(i)zdee ¢D *0.5 L 10 w021 02 C 02 R P02 OS-CON
Series QO Q_i U -
© T = 1 C6 6.3 59 | 6.6 | 6.6 | 7.3 |06t008 2.1
R. Capacitance E7 8.0 6.9 | 83 | 83 | 9.0 06108 3.2 Vouniing s

Packing sp ;

R. Voltage - Jﬁ" &) Tno-u
Series system

diagram

Products list

Selection guide

® Characteristics list

S
- v%?ttzf;e Camﬁm Case size (mm) SiZe  rone Allowaia;gificatif)ns . Standard(Reel siz;:P¢k38g) g
(VDC)  (uP) D L code e | el (Engﬁi.) tan § %3 (WA) Part number " (arc)acggg Y %
3
4 |150| 6.3 5.9 572 | 1810 | 40 | 0.12| 300 |4SVQP150M | 1000 &
82| 6.3 59 | Cé6 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 59 | Cé6 538 | 1700 | 45 | 0.12| 280 |10SVQP56M | 1000 | SEK
SVQP| 10 | 120| 8.0 69 | ., 810 | 2560 | 35 | 0.12| 600 [10SVQP120M | 1000 g SSEEPFG
150 | 8.0 6.9 810 | 2560 | 35 | 0.12| 750 |10SVQP150M | 1000 kS SXE
6 | 39| 63 59 | C6 | 512 | 1620 | 50 | 0.10]| 312 [165vQP39M | 1000 E EEEE
82| 80 6.9 | E7 670 | 2120 | 40 | 0.12| 656 |165vQP82M | 1000 & Sear
- 22| 6.3 5.9 Cé 459 | 1450 | 60 | 0.10| 220 |20SVQP22M | 1000 CHMOSLE;’HS
47| 83 6.9 | E7 598 | 1890 | 45 | 0.12| 470 |20SVQP47M | 1000 e

%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:itan & (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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Surf ) g
mo:ntatcyepe SVP Series aﬁaeea@

H Standard B RoHS compliance, Halogen free
B Wealth models

@ Specifications

Items Specifications
Size code A5 B6 Cé6 E7 F8 E12 F12
Category temperature range -55Cto+105C
Rated voltage range(V.DC) | 4 to 16 41020 |2.5t020 4 to 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‘1 50 to 1500
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list

Dissipation factor(tané) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EelrEnes tans = 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
GNP S S tand = 150 % of the initial limit

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

® Marking and dimensions

Polarity 0.2 max () (unit : mm)

OS-CON. marking (=) | ot. No. T W —

code
Series  Q o o | AD 4.0 541 4.3] 4.3| 5.0 (06108 1.0
! B6 5.0 5.9| 53| 5.3| 6.0 [061008] 1.4
C6 6.3 59| 6.6| 6.6 7.3 [061008] 2.1
E7 8.0 6.9| 83| 83| 9.0 |06t08] 3.2
F8 10.0 7.9110.310.3|11.0 061008 4.6
E12 8.0 |11.9| 83| 83| 9.0 |08tl1| 3.2
F12 | 10.0 [12.610.3[10.3|11.0 081011 4.6

D *05 LI3) w*02 0.2 C 02 R P 02

Line-up
Series system
diagram

R. Capacitance
R. Voltage S
R

Selection guide

Products list
SVF
SVPK
SXV
SVPG
SVPF
SVPA

SVPC
SVPB
SVPD
SVPS
SVPE
SvaQPr
SVP
SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Surface mount type

Radial lead type

Catalog EOL Models
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@ Characteristics list

. Rated | Rated Case size (mm) Size _ Specifications Standard(Reel size: ¢ 380)
SEliEs v(?/t[?cg:s cap(ait:;\ce éD L code C(LE;A%%%; (rE?ZRrﬁﬁi) tan & %3 L(C MX)A' Part number ' P(a[c)kacggg()ty
220 6.3 5.9 | C6 2390 23 0.12 110 | 2R5SVP220M | 1000
2.5 | 680] 8.0 11.9 | E12 4520 13 0.15 340 |2R5SVP680OM | 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 59 | g¢ 1100 70 0.12 78 | 4SVP39M 1500
68] 5.0 5.9 1400 60 0.12 136 |4SVP68M 1500
4 | 150 63 5.9 | C6 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 79 | F8 3700 25 0.12 544 | 4SVP6SOM 500
1200] 10.0 126 |F12 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 | 6SVP4TM 1500
82| 6.3 5.9 1700 45 0.12 103 | 6SVP82M 1000
100| 6.3 5.9 | C6 1810 40 0.12 126 | 6SVP100M 1000
120] 6.3 5.9 2780 17 0.12 151 |6SVP120MV | 1000
6.3 | 5,080 6.9 | E7 2560 35 0.12 277 | 6SVP220MX | 1000
10.0 7.9 3700 25 0.12 277 | 6SVP220M 500
330| 10.0 79 | F8 3700 25 0.12 416 | 6SVP330M 500
470_10.0 7.9 3700 25 0.12 502 | 6SVP470MX 500
8.0 11.9 | E12 4210 15 0.15 592 | 6SVP470M 400
820] 10.0 126 |F12 5440 12 0.15 775 | 6S5VP820M 400
47 4.0 5.4 670 240 0.08 23.5 | 10SVP4R7M | 2000
6.8 4.0 5.4 | ac 670 240 0.09 34 |10SVP6RS8M | 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
P 47] 6.3 5.9 | ¢ 1620 50 0.12 94 | 10SVP47M 1000
10 |56 63 5.9 1700 45 0.12 112 | 10SVP56M 1000 _Uneup_
120| 8.0 6.9 | 2560 35 0.12 240 |10SVP120M | 1000 disgram
150l 8:0 6.9 2560 35 0.12 300 |10SVP150MX | 1000 Products list
10.0 7.9 3020 30 0.12 300 |10SVP150M 500
270| 10.0 79 | F8 3700 25 0.12 540 | 10SVP270M 500
330_10.0 7.9 3700 25 0.12 660 | 10SVP330MX | 500
8.0 11.9 |E12 3950 17 0.15 660 | 10SVP330M 400 o
560| 10.0 126 | F12 5230 13 0.15 840 | 10SVP560M 400 =
3.3] 4.0 5.4 | A5 660 260 0.07 26.4 |16SVP3R3M | 2000 5
15] 5.0 5.9 | g¢ 1020 120 0.10 120 |[16SVP15M 1500 5
22| 5.0 5.9 1060 90 0.10 176 | 16SVP22M 1500 £
39] 6.3 59 | C6 1620 50 0.10 125 | 16SVP39M 1000 =
56| 8.0 6.9 | . 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 79 | F8 3020 30 0.12 480 |16SVP150M 500
180100 7.9 3020 30 0.12 576 | 16SVP180MX | 500 | SEK
8.0 11.9 | E12 3640 20 0.15 576 | 16SVP180M 400 Q SEF
330| 10.0 12.6 | F12 4720 16 0.15 792 | 165VP330M 400 = SEPG
10/ 5.0 59 | B6 1020 120 0.10 100 |20SVP10M 1500 3 SR
22| 6.3 5.9 | ¢ 1450 60 0.10 88 |20SVP22M 1000 = SEPT
27 6.3 5.9 1450 60 0.10 108 | 20SVP27M 1000 8 SERC
33| 8.0 6.9 | 1890 45 0.12 132 | 20SVP33M 1000 SSEEQPP
20 | 47| 80 6.9 1890 45 0.12 188 | 20SVP47M 1000 L
56| 10.0 7.9 | o 2400 40 0.12 224 | 20SVP56M 500 | CatalogEOLModels
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| 10.0 126 |F12 4320 20 0.15 600 | 20SVP150M 400

%1 :Ripple current (100 kHz/+105 C) %2:2 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.
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Radial lead S E K _
type Series

H High voltage (50 V.DC max.) B RoHS compliance, Halogen free
W 125°C 1000 h

@ Specifications

Items Specifications
Size code cé6 E7 E12 F13
Category temperature range 55 Cto+125C
Rated voltage range 25 V.DC to 50 V.DC
Rated capacitance range | 22 uF to 82 uF | 33 uF to 120 uF | 68 uF to 270 uF | 120 uF to 470 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

+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+0.05
marking (=) Lot.No. ) (unit : mm)
OS-CON. o 9 L_ _ _ SV 4D 0.5 | max F 05 ¢ *0.05
Precautions Sy =)
Mounting ns cé6
fe S R. Capacitance 15min. ] 4min. E7
Line-up =t R. Voltage L max 19min
e | : : E12 | 80 | 120 | 35 | 06
Products list | 5 F13 10.0 13.0 5.0 0.6
SVF
SVPK
SXV
SVPG [}
o
SVPF =
3;”2 5 @® Characteristics list
£
SVPB 3 Rated Rated  Case size (mm) . ecifications
SVPD £ ies voltage capacitance Size Ripple  Allowableri Part number
S Series .DC)  (wF) éD L code current %1 curr
__svps | : . (mArm.s)  (mArm.s.
SVPE 82 6.3 6.0 cé 960 3060 25 0.12 410 25SEK82M
___SvakP | 55 120 8.0 7.0 E7 1010 3200 24 0.12 600 25SEK120M
SN 270] 8.0 12.0 |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 cé 930 2950 27 0.12 329 35SEK47M
% Sk | 35 82 8.0 7.0 E7 960 3060 25 0.12 574 35SEK82M
2 180 8.0 12.0 E12 1260 4000 20 0.12 | 1260 35SEK180M
'-(-5 330 10.0 13.0 F13 1390 4400 18 0.12 | 2310 35SEK330M
== 22 6.3 6.0 Cé6 820 2600 35 0.12 220 50SEK22M
50 33 8.0 7.0 E7 850 2700 35 0.12 330 50SEK33M
Catalog EOL Models 68 8.0 12.0 E12 1200 3800 25 0.12 680 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 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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Radial lead S E F _
type Series

H High voltage (35 V.DC max.) B RoHS compliance, Halogen free
M Large capacitance (1000 wF max.)

@ Specifications
Items Specifications
Size code cé6 E7 E12 F13
Category temperature range -55Cto+125C
Rated voltage range 16 V.DC to 35 V.DC
Rated capacitance range | 22 wF to 180 wF ‘ 39 uF to 270 wkF ‘ 82 uF to 560 uF ‘120 wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) 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+0.05
marking (=) Lot. No. o] ) (unit : mm)
....... o Size b &
. a 1 _ _ otk ¢D +*0.5 | max F +0.5 ¢d +0.05
£ series s © Cé 6.3 6.0 | 2.5 0.5 OS-CON.
i /R, Capacitance 15min._JAmin. E7 80| 70| 35 | 05
R. Voltage L max. 19min. E12 | 80 | 120 | 35 | 06 _Focking soecinci
F13 | 10.0 | 130 | 50 | 06 S
% Produ&rs list
SVF
SVPK
SXV
@ Characteristics list @ SVPG
2 SVPF
 Rated Rated Case size (mm) Size _ Specifications = SVPA
Series {olsgs e b L code cunbbiSir Mot ESR¥2 s ya Farft AUmBEE g| svec
(mAr.m.s.) (mArm.s.) (mQ max.) g SVPB
180| 6.3 6.0 | C6 | 1040 | 3300 | 22 |0.12]| 576 16SEF180M £ sveo
16 |270] 80 7.0 | E7 | 1040 | 3300 | 22 [0.12| 864 16SEF270M Z SVPS
560 8.0 12.0 |E12| 1560 | 4950 | 14 |o0.12]1792 16SEF560M SVPE
1000| 10.0 13.0 |F13| 1700 | 5400 | 12 | o0.12 | 3200 16SEF1000M | svap
120] 6.3 6.0 | C6 | 1010 | 3200 | 25 |0.12] 480 20SEF120M | SVP
-0 | 180 80 70 | E7 | 1010 | 3200 | 25 |o0.12] 720 20SEF180M
390| 8.0 12.0 |E12| 1560 | 4950 | 14 |o0.12 ] 1560 20SEF390M g
o 560 10.0 13.0 | F13 | 1700 | 5400 | 12 [o0.12 [ 2240 20SEF560M S
56| 6.3 6.0 | C6 880 | 2800 | 30 |o0.12] 280 25SEF56M L
- 82| 8.0 7.0 | E7 940 | 3000 | 28 [o0.12] 410 25SEF82M S
180| 8.0 12.0 |E12| 1470 | 4650 | 16 |0.12] 900 25SEF180M L2
330] 10.0 13.0 | F13| 1580 | 5000 | 14 |o0.12 [ 1650 25SEF330M
22| 6.3 6.0 | C6 820 | 2600 | 35 [o0.12]| 154 35SEF22M Catalog EOL Models
39| 8.0 7.0 | E7 880 | 2800 | 30 |o0.12] 273 35SEF39M
35 82| 8.0 12.0 |[E12| 1260 | 4000 | 20 |o0.12] 574 35SEF82M
120] 10.0 13.0 | F13| 1390 | 4400 | 18 |o0.12| 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:itan & (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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Precautions
1S
o

Mounting
Packin

Line-up
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diagram

Selection guide

Products list
SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP

Surface mount type
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Catalog EOL Models

105

Radial lead
type

B RoHS compliance,

SEPG

H High ripple current (6100 mAr.m.s.)

Halogen free

@ Specifications

UPGRADE
Series R

Items Specifications
Size code Cc9 C10 E9 E13
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC
Rated capacitance range 270 ukF ‘ 470 uF ‘ 560 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

Endurance

+105 °C, 5000 h, rated voltage applied

Capacitance change

Within £20 % of the initial value

tanoé

= 150 % of the initial limit

DC leakage current

Within the initial limit

Damp heat (Steady state)

+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)

® Marking and dimensions

Polarity
k' —
marking (=) Lot. No.

Series

R. Capacitance
R. Voltage

E13 Size ¢d (unit : mm)
N +) gci)zdee #D %05 L max F*05 ¢d *0.05
MU — 5 &) 6.3 9.0 | 25 0.6
. ' cio | 63 | 100 | 25 0.5
15min. ,4min. E9 8.0 9.0 | 35 0.6
L 19min. E13 | 80 | 13.0 | 3.5 0.6
C9, C10, E9 Size 44
()
Q L —
©
)
15min. 4min.
L 19min.

C9, C10, E9 Size flat rubber is used.

@ Characteristics list

Case size (mm)

Specifications

_ Rated Rated
eres Wso G oD L amemsy (SR ensws A Fart numoer
570 6.3 8.9 Cco 5040 10 0.12 864 16SEPG270W
6.3 10.0 c10 5800 8 0.12 864 16SEPG270M
SEPG) 16 470 8.0 8.9 E9 5400 8 0.12 1504 16SEPG470M
[EM 560 8.0 12.9 E13 6100 8 0.12 1792 16SEPG560M

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

¥2:ESR (100 kHz/+20 °C)
%3:itan & (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

100 kHz = f = 500 kHz

Frequency

Coefficient

120 Hz = f < 1 kHz

0.05 0.3

1 kHz=f <10 kHz

10 kHz = f < 100 kHz
0.7

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 SX E
type Series

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

@ Specifications
Items Specifications
Size code E7 F8 E12 F13
Category temperature range -55Cto+125C
Rated voltage range 63 V.DC to 100 V.DC
Rated capacitance range | 6.8 uF to 18 wF ‘ 15 uF to 39 uk ‘ 15 uF to 39 uk ‘ 18 wF to 68 wk
Capacitance tolerance +20 % (120 Hz/4+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) 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+0.05 (unit : mm)
marking (—) - o -
Lot. No. g (S:gzdee éD 0.5 Lmax F =05 ¢d £0.05
"l +- - -
Series 2 = E7 80 | 7.0 | 3.5 | 045 OS-CON.
_ _ F8 | 10.0 80 | 50 | 0.50 —
R. Capacitance Lomin.__,[Amin. E12 | 80 | 120 | 35 | 060 =
R. Voltage L max. 1 omin. : v ’ v acking ot ;
F13 | 10.0 | 130 | 5.0 | 0.60 3 I
S|
% Products list
_ . SVF
@ Characteristics list S
Rated Rated  Case size (mm) . Specifications SR
Series Voltage capacitance Ripple - Alowable ipsle SR 3¢ va LC X4 Part number o SVPG
R o0 . coce Cremay  (mArma) (mQ max) " oS (uA) z SVPE
<
18 8.0 7.0 E7 340 1100 60 0.12 56 63SXE18M é :\\:Eé
33 8.0 12.0 E12 930 2950 25 0.12 | 104 63SXE33M § SVPB
63 8.0 12.0 | E12 930 | 2950 25 | o012 122 63SXE39M 5 SVED
39 “ SVPS
10.0 8.0 F8 690 2190 50 0.12 | 122 63SXE39MX SVPE
68 10.0 13.0 F13 1030 3280 25 0.12 | 214 63SXE68M | svap
12 8.0 7.0 E7 340 1100 60 0.12 48 80SXE12M —
8.0 12.0 E12 780 2490 35 0.12 | 108 80SXE27M o
SXE | 80 27 o
10.0 8.0 F8 660 2080 55 0.12 | 108 80SXE27MX _42'
47 10.0 13.0 F13 980 3100 28 0.12 | 188 80SXE4T7M ‘é
6.8 8.0 7.0 E7 340 1100 60 0.12 34 TOOSXE6R8M '(%;
oc
15 10.0 8.0 F8 630 2000 60 0.12 75 TOOSXET15MX
100 8.0 12.0 E12 730 2350 40 0.12 75 TO0OSXE15M Catalog EOL Models
18 10.0 13.0 F13 940 3000 30 0.12 90 TO0SXE18M
22 10.0 13.0 940 3000 30 0.12 | 110 TO0SXE22M

%1 :Ripple current (100 kHz/ +105 °C < Tx < 125 °C), Allowable ripple current (100 kHz / Tx < 105 °C)
X2 :ESR (100 kHz to 300 kHz/+20 C) %3:tand (120 Hz/+20 C) ¥4 :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 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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Radial lead
type S E P F Series Faadi o 8

H High voltage (35 V.DC max.) B RoHS compliance, Halogen free
M Large capacitance (1000 wF max.)

@ Specifications

Items Specifications
Size code C55 cé E7 E12 F13
Category temperature range -55Cto+105C
Rated voltage range |16 V.DC to 32 V.DC 16 V.DC to 35V.DC
Rated capacitance range | 22 uF to 150 wF | 22 uF to 180 wF ‘ 39 wF to 270 wF ‘ 82 wF to 560 uk ‘ 120 wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list

Dissipation factor(tané) Please see the attached characteristics list

+105 C, 5000 h, rated voltage applied

Capacitance change| Within£20 % of the initial value

EelrEnes tans = 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 SR S tand = 150 % of the initial limit

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

® Marking and dimensions

) (unit : mm)
Polarity ¢d=+0.05 -
marking (=) ot No. ) E(I)Zdee ¢D 05 Lmax F=*0.5 ¢d *0.05
= o
Line-up % ) B T - - C55 6.3 5.5 2.5 0.45
e |8 Series o ) [ 63 | 60 | 25 | 05
Products list | &3 A Capacitance 15min. | 4min. EE-|72 28 1;8 gg 82
_ SVFE | R. Voltage L max. 19min. : - - -
SVPK F13 10.0 13.0 5.0 0.6
T oxv | % 32SEPF68MIF0.6+0.05
SVPG @
o
SVPF =
SVPA =
SVPC e
SVPB 3
©
SVPD =
=1
SVPS Z
SVPE
svar
SVP

Radial lead type

Catalog EOL Models
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@ Characteristics list

 Rated Raed Case size (mm) Size _ Specifications
eSS TR eD L code GRenPEt BREZ g FerE et
(mAr.m.s.) (mQ maX-)
150 6.3 5.5 | C55 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 Co6 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 cé 2800 30 0.12 280 25SEPF56M
o5 82 8.0 7.0 E7 3000 28 0.12 410 25SEPF82M
180 8.0 12.0 | El12 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 Co6 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)

%41 After 2 minutes

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

Guidelines and
Precautions
Packing specifications

Line-up
Series system
diagram

Quide

Products list

SVF
SVPK

® 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 SXV

SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svaQPr
SVP
SEK

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.

Surface mount type

Radial lead type

Catalog EOL Models
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Radial lead

type

H Super low ESR (5 mQ max.)
B [arge capacitance (2700 wF max.)

@ Specifications

SEPC ...

B 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.DC) | 2.5 6.3 2.51t016 6.3t016|25t0 16| 16 |25t06.3|2.5t016
Rated capacitance range (wF) {100 to 560) 220 |100 to 560‘100 t0 820|150 to 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(tané) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EelrEnes tans = 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 el Siteaely Sizis) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity E12,E13, F13 Size ¢4
marking (=) Lot. No. (+) (unit : mm)
-------- i ol | _ _ Size +0.5 F +0.5 +0.05
%B%Eaes)sno - code [ e o
fraring B9 5.0 9.0 2.0 |o0.6
2 R. Capacitance 15min. | 4min. C55 6.3 5.5 2.5 0.45
Line- = ) o . . .
Sers sy . oltage L 19min, C6 | 63 | 60 | 25 |0.45x
Products list | & B9, C55, C6é, C9, E7, E9 Size C9 6.3 9.0 25 10.6
Ry ®d E7 8.0 7.0 3.5 |0.6%2
SVPK S E9 8.0 9.0 | 35 |06
SXV gl +- - E12 8.0 | 12.0 3.5 |0.6
SVPG 2 ) E13 8.0 | 13.0 3.5 [0.6
sver I 15min. . 4min. F13 | 100 | 13.0 | 50 |06
SVPA <
SVPC 3 L 19min. %1 2SEPC390M, 2SEPC560M: 0.5+0.05
E %2 16SEPC150MD, T0SEPC270M: 0.45+0.05
SVPB
SVPD g B9, C55, C6, C9, E7, E9 Size flat rubber is used.
SVPS )
SVPE
SVQP
SVP

Radial lead type

Catalog EOL Models
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@ Characteristics list

Series vi?ttaegde cam?adnce — Size Ripple SpeC'ificationS LC x4 Part number
(V.DO)  (uP) éD L code C(%rAel’nl’:l?; (rﬁ?err‘éi.) tan & %3 (LA)
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
2003 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 20 | 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 |5 6100 7 0.10 544 4SEPC680M
SEPC 820| 10.0 13.0 | F13| 6640 7 0.10 656 4SEPC820M
220 6.3 55 |C55| 2980 18 0.12 280 6SEPC220M Line-up
6.3 9.0 | co 5600 7 0.10 592 6SEPCATOMW £ Plo:ﬁuctvsl\st
470| 8.0 9.0 | E9 5700 8 0.10 592 6SEPCATOMX S
8.0 13.0 |E13| 5700 8 0.10 592 6SEPC470M SVPK
63 | oo 6.3 9.0 | C9 5600 7 0.10 705 6SEPC560MW . :VXPVG
8.0 9.0 | E9 6100 7 0.10 705 6SEPC560MX S sver
680| 10.0 13.0 | F13| 6640 7 0.10 857 6SEPC680M S| svea
1000 8.0 7.0 | E7 3530 18 0.10 | 1260 6SEPC1000MD s 232;
1500| 10.0 13.0 | F13| 5560 10 0.10 | 1890 6SEPC1500M £ sveo
10 | 270| 8.0 7.0 | E7 3220 22 0.12 500 10SEPC270MD - 3;2
N 6.0 | C6 2490 24 0.10 320 16SEPC100M svap
6.3 9.0 | C9 4680 10 0.10 500 16SEPC100MW L]  sve
150| 8.0 7.0 | E7 3220 22 0.12 500 16SEPC150MD
reol__ 89 9.0 | E9 5000 10 0.10 576 16SEPC180MX %
16 8.0 12.0 |E12| 4360 16 0.10 576 16SEPC180M 3
220] 80 7.0 | E7 4150 13 0.10 500 16SEPC220MD =
8.0 9.0 | E9 5000 10 0.10 864 16SEPC270MX o
210150 12.0 |E12| 5000 11 0.10 864 16SEPC270M
470] 10.0 13.0 | F13| 6100 10 0.10 | 1504 16SEPC470M

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

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

¥3:itan & (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 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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Radial lead S E Q P _
type Series

H High voltage (32 V.DC max.) B RoHS compliance, Halogen free
W 125°C 1000 h

@ Specifications

Items Specifications
Size code cé6 E7 F8 E12 F13
Category temperature range -55Cto+125C
Rated voltage range |4 V.DC to 20 V.DC 4 V.DC to 32 V.DC 4 V.DC to 20 V.DC
Rated capacitance range | 22 uF to 150 wF 6.8 wF to 330 MF‘ 15 uF 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(tané) 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

EelrEnes tans = 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
LD SR S tand = 150 % of the initial limit

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

® Marking and dimensions

Polarity ®d

OS-CON. marking(=) | . +) (unit : mm)

Size +0. +0. +0.
1 _ | _ ode ¢D 0.5 Lmax F =05 ¢d*0.05

Cé 6.3 6.0 2.5 0.45
3 ie-2 /R, Capacitance 15min. | 4min. E7 8.0 7.0 3.5 0.45
diagram : R Voltage :
Products list L 19min. F8 10.0 8.0 5.0 0.5
SVF E12 8.0 12.0 3.5 0.6

___ SVPK | F13 10.0 13.0 5.0 0.6
SXV
SVPG
SVPF

6D

Series

Line-up

Series system

Selection guide

SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
sSvaQr
SVP

Surface mount type

[}
(=%
>
=
=]
©
&
=)
=
(&)
o<

Catalog EOL Models
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@ Characteristics list

NS v%?ttaegde caE:ct\'g\ce S0 ) Size Ripple AllowabSIeFr)\';giﬂcati-onS LC %4 Part number
wo wh  eD L code qrinxy Sl (g 0 ()
150 6.3 6.0 Cé6 572 1810 40 0.12 | 300 4SEQP150M
330 8.0 7.0 E7 810 2560 35 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 4SEQP68OM
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 TO0SEQP56M
120 8.0 7.0 E7 810 2560 35 0.12 | 600 TOSEQP120M
10 270 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 TOSEQP560M
39 6.3 6.0 Cé6 512 1620 50 0.10 | 312 16SEQP39M
82 8.0 7.0 E7 670 2120 40 0.12 | 656 T16SEQP82M
16 150| 10.0 8.0 F8 955 3020 30 0.12 | 480 T16SEQP150M
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 16SEQP330M W
22 6.3 6.0 cé 458 1450 60 0.10 | 220 20SEQP22M = Line-up
47| 8.0 7.0 | E7 | 598 | 1890 | 45 | 0.12 | 470 20SEQP4TM Po:iuctslst
20 68| 10.0 8.0 F8 759 2400 40 0.12 | 272 20SEQP68M SVF
100 8.0 12.0 E12 1050 3320 24 0.15 | 400 20SEQP100M SVPK
150 10.0 13.0 | F13| 1367 | 4320 | 20 |0.15| 600 20SEQP150M e
6.8 8.0 7.0 E7 440 1400 | 100 0.10 44 32SEQP6R8M ,% SVPF
32 15| 10.0 8.0 F8 560 1800 80 0.10 96 32SEQP15M g SVPA
18 8.0 12.0 E12 790 2500 50 0.12 | 115 32SEQP18M § :jg;
%1 :Ripple current (100 kHz/ +105 °C < Tx < +125 °C) /Allowable ripple current (100 kHz/ Tx < +105 °C) qg | SVPD
%2 :ESR (100 kHz to 300 kHz/+20 C) o SVPS
%3:tan & (120 Hz/+20 C) SVPE
X4 After 2 minutes SvVQPr
#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications” Svp

@® 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

Radial lead type

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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Radial lead E P :
type S Series *Q i

B Standard B RoHS compliance, Halogen free
H 105 °C 3000 h

@ Specifications

Items Specifications
Size code C6 E7 F8 E12 F13
Category temperature range -55Cto+105C
Rated voltage range 4 V.DC to 20 V.DC 2.5 V.DC to 20 V.DC
Rated capacitance range | 22 uF to 150 wF | 33 uF to 330 wF |56 LF to 680 uF |100 UF to 680 WF] 150 uF to 1500 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

+105 °C, 3000 h, rated voltage applied (2.5 V.DC 2000 h applied)

Capacitance change| Within =20 % of the initial value

EelrEnes tans = 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
GNP S S tand = 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. o L - (S:(IDZdee #D 05 L max F*05 ¢d *0.05
T Series C6 | 63| 60 | 25 | 045
i . . . E7 80 | 70 | 35 | 045
R. Capacitance 15min. | 4min.
Line-up % R. Voltage L — F8 10.0 8.0 5.0 0.5
zrrtut‘:(;g:?m é - E] 2 80 1 20 35 06
Products list | &5 F13 | 10.0 | 13.0 50 | 0.6
SVF
SVPK
SXV
SVPG [}
o
SVPF >
SVPA E
SVPC e
SVPB 3
[+
SVPD N=
>
SVPS N
SVPE
SVQP
SVP

[}
(=%
>
=
=]
©
&
=)
=
(&)
o<

Catalog EOL Models
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@ Characteristics list

Series vi?ttaegde cagsgt}adnce — Size Ripple Spe§ificati0n5 LC x4 Part number

(VDO (uP) D L code C(%Xsrnr;:; (rﬁ?err‘éi.) tan & %3 (LA)

L5 | 680 80 120 |E12 4520 13 0.15 340 2R5SEP68OM
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

* a0l 100 8.0 | F8 3700 25 0.12 376 4SEPATOM
560 8.0 12.0 | E12 4520 13 0.15 448 4SEP560M
680| 10.0 8.0 | F8 3700 25 0.12 544 4SEP6SOM
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| 8.0 120 |E12 4210 15 0.15 592 6SEP470M
820| 10.0 13.0 | F13 5440 12 0.15 775 6SEPS20M
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 80 | F8 3700 25 0.12 540 10SEP270M
330/ 8.0 120 |E12 3950 17 0.15 660 10SEP330M
560| 10.0 13.0 |F13 5230 13 0.15 840 10SEP560M B e
39| 6.3 6.0 | C6 1620 50 0.10 312 16SEP39M = Lnew
82| 8.0 7.0 | E7 2120 40 0.12 656 16SEP82M p'O;uc;hst

16 | 150 10.0 8.0 | F8 3020 30 0.12 480 16SEP150M S
180 8.0 12.0 | E12 3640 20 0.15 576 16SEP180M SVPK
330 10.0 13.0 | F13 4720 16 0.15 792 16SEP330M . :VXPVG
22| 6.3 6.0 | C6 1450 60 0.10 220 20SEP22M S <ver
33| 80 7.0 1890 45 0.12 330 20SEP33M S| svea
47| 8.0 70 | 1890 45 0.12 470 20SEP47M s 32;

Lo | 56| 100 8.0 2400 40 0.12 224 20SEP56M ;g zzzz
68| 10.0 80 | F8 2400 40 0.12 272 20SEP68M S
(00100 8.0 2570 35 0.12 400 20SEP100MX svap

8.0 120 |E12 3320 24 0.15 400 20SEP100M O O

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)

%4 After 2 minutes

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

Radial lead type

® 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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Pack )

Series system
diagram

Products list
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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Surface mount type

Radial lead type
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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

SIS Size code Models for deletion Year of deletion Alternative model
A5 6SVP15M 2002 T0SVP15M
4SVP22M 2002 6SVP22M
86 10SVP22M 2002 16SVP22M
6SVP33M 2002 10SVP33M
6SVP56M 2002 10SVP56M
Ccé6 4SVP100M 2002 6SVP82M
Sz 10SVP82M 2002 4SVP150MX
6SVP120M 2002 16SVP82M
6SVP150M 2002 10SVP120M
E7 4SVP150M 2002 TOSVP150MX
4SVP220M 2002 10SVP150MX
F8 4SVP470M 2002 6SVP220MX
svap 7 6SVQP150M 2002 10SVQP150M
4SVQP220M 2007 6SVQP220M
SEPC Cc9 2SEPC330MW 2007 2SEPC560MW

@®The list of alternatives to 25V products

SIS Size code Models for deletion Year of deletion Alternative model
Cé6 25SVP6R8M 2013
E7 25SVP10M 2013 )
SVPD Series
SVP F8 25SVP22M 2013 SVPF Series
E12 25SVP33M 2013
F12 25SVP56M 2013
Cé6 25SEP6R8M 2013
E7 25SEP10M 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 sizeA EOL
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Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

Hybrid
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Guidelines and Precautions

/\ 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 ;

T1-T2

Lo=L1X2

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 Common application conditions to avoid
The following misapplication load conditions will cause rapid deterioration of a capacitor’s electrical
parameters. In addition, rapid heating and gas generation within the capacitor can occur, causing the pressure
relief vent to operate and resultant leakage of electrolyte. Under extreme conditions, explosion and fire
ignition could result. The leaked electrolyte is combustible and electrically conductive.
(1) Reverse Voltage
DC capacitors have polarity. Therefore, please do not apply the reverse voltage. Verify correct polarity
before insertion.
(2) Charge / Discharge Applications
Standard capacitors are not suitable for use in repeating charge/discharge applications. For charge/
discharge applications, consult us with your actual application condition.
For rush current, please to nor exceed 100 A.
(3) ON-OFF circuit
Do not use capacitors in circuit where ON-OFF switching is repeated more than 10000 times/per day.
In case of applying to the theses ON-OFF circuit, consult with us about circuit condition and so on.
(4) Over voltage
Do not apply voltages exceeding the maximum specified rated voltage. Voltages up to the surge voltage
rating are acceptable for short periods of time. Ensure that the 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 maximum specified value. For high ripple current applications,
use a capacitor designed for high ripple currents. In addition, consult us if the applied ripple current is to
be higher than the maximum specified value. Ensure that rated ripple currents that superimposed on low
DC bias voltages do not cause reverse voltage conditions. Even if it is within a rated ripple current, in case

Hybrid the practical use is over the pre described endurance life time, it causes the increase of deterioration of
ESR characteristic and the internal generation heat by ripple current. Due to this, there is some possibility
Precautions

of vent open, bulging of sleeve and rubber, electrolyte leakage, and shot circuit, explosion and ignition in
the worst case.

1-4 Using two or more capacitors in parallel
The circuit resistance can closely approximate the series resistance of the capacitor, causing an imbalance of
ripple current loads within the capacitors. Careful wiring methods can minimize the possible application of an
excessive ripple current to a capacitor. Moreover, please do not use it 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.
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(2) Clearance for Case Mounted Pressure Relief (=2 ¢ 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 (= ¢ 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 isolation of the capacitor
Completely isolate the capacitor as follows.
-Between the cathode and the case and between the anode terminal and other circuit paths.

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.

*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 PCB.

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.

.
Hybrid
Precautions
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Hybrid
Precautions
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2-6 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.

2-7 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.
Harden on dry adhesive or coating agents well lest the solvent should be left.
After applying adhesives or coatings, dry thoroughly to prevent residual solvents from being trapped between
the capacitor and the circuit board.

2-8 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.

3.Precautions for using capacitors

3-1 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.

3-2 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

Leakage current of a capacitor increases with long storage times. The aluminum oxide film deteriorates as a function
of temperature and time.

If used without reconditioning, an abnormally high current will be required to restore the oxide film.

This surge current could cause the circuit or the capacitor to fail.

Expiration date is 42 months from outgoing inspection date.

For storage condition, keep room temperature (5 C to 35 C) and humidity (45 % to 85 %) where direct sunshine doesn't
reach.

5-1 Environmental conditions

Outside the scope of the environment that are described in the specifications or, Do not use or store under

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.

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.

]Intellectual property right \

We, Panasonic Group are providing the product and service that customers can use without anxiety, and are working Hybl"ld
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
JP Patent No. 5360250
EP Patent No. 1808875
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Mounting specifications

|Reflow guaranteed condition |

BRoHS compliant

S Size code [eNPRIBL FG

e 250 el . : ; ;

£ temperature R SENEEE 260 C (255 C)| 245 C 260 C

© 200|  TTTTTTTTTTTTATTTONT RN El S = 250 C 5 s . .

g 160 C temperature (-I 0 S) z 240 C 10 S = 250 C 5 S

2 150 Time maintained

= 2230C30s|2230C30s|2230C30s

o

g 100 1205 ] = 217 °C40s | 2217°C40s | 2217405

S 0 2200C70s|z200C70s| 2200C70s

E Time of reflow [EEERRIggIEIS 2 times 1 time
Time —— %For reflow, use a thermal condition system such as infrared radiation (IR) or hot blast.

%Panasonic have several series available for pure Tin terminal and ZVEI reflow based on
J-STD-020D (JEDEC). (Please contact sales for details.)

]Dimensions (Vibration-proof products)

The size and shape are different frome standard products. Please inquire details of our company.

@ Size code: D, D8 . PELCZINEVS B (Unit : mm)
I © o - Sizecode D L ABHmx F I W

o ! 8| T/ VY——— D | 6.3] 6.1] 6.6] 7.8/0~+0.15] 2.4 |0650.]

=] 8 ° = D8 | 6.3] 8.0] 6.6] 7.8[0~+0.15] 2.4 0.65:0.]

i N~ F | 8.0/10.5] 8.3[10.0[0~+0.15| 3.4 [1.2£0.2

1403 € - G [10.0]10.5[10.3[12.0[0~+0.15] 3.5 [1.2£0.2

G16 110.0[16.8[10.3]110:02/0~+0.15] 3.2 [1.2£0.2

Supportive Terminals () Reference

@ Size code: F, G, G1 EF_ AL0.2 (Unit : mm)
~ S} "l s Sizecode P K R S T

1 N Pl D | 2.20.35%951.140.2[3.320.2]1.05:0.2

B r-—fFt sl 1 < D8 | 2.2 |0.35%:[1.1%0.2[3.3+0.21.05+02

- | [Tzt F | 3.10.7£0.2/0.7%0.25.320.2[1.320.2

i [ 03 ® LL T s G | 4.60.70.2/0.7£0.2/6.9+0.21.3+0.2

Pressure Relief (¢10) Gl6 | 4.6| -— [0.7£0.2/6.920.2/1.3£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 and consider it.

W Standard products

(Unit : mm)

Land space Size code a b c

\\\ C(65x58 | 1.5 | 28 1.6

& D (¢ 6.3xL5.8) 1.8 3.2 1.6

*Take mounting conditions, D8 (¢ 6.3xL7.7) 1.8 3.2 1.6

solderability and fitting strength F (¢ 8xL1 0_2) 3.1 4.0 2.0

into consideration when selecting
parts for your company’ s design. G (¢ 10%xL10.2) 4.6 4.1 2.0
G16 (¢ 10XL16.5) 4.6 4.1 2.0
. . When size “a” is wide, back fillet can be made,

IV|brat|on—proof products decreasing fitting strength. o
@ Size code: D, D8 @ Size code: F, G, G16 (Unit - mm)
c c Size code A B C D E F G H
G | H% G G ;H% G D (¢ 6.3xL6.1) [1.2]3.6|3.2]2.0]0.95/0.65|1.0|1.2
© L ° N ) DS (¢ 6.3xL8.0)| 1.2]3.6]3.2/2.0/0.95[0.65[1.0]1.2
) + N F (¢ 8xL10.5) |2.7]4.0|4.7|1.3]1.0 [1.7 [1.1]2.5
< < G (¢ 10xL10.5) |3.9]4.4]4.7/1.3[1.2 [1.9 [1.1]2.5
G16 (¢ 10xL16.8) 3.9 4.4 14.7|1.3(1.2 |1.9 |1.1|2.5

Land space When size “A” is wide, back fillet can be made, decreasing fitting strength.

N RN \
® S I
%Take mounting conditions, solderability and \ ¥The vibration-proof capacitors of size ®6.3 has support terminals extending from the
fitting strength into consideration when \ bottom side to the lead edge. Then, make sure to find appropriate soldering conditions
selecting parts for your company’ s design. & to form fillet on the support terminals if required for appearance inspection.



Packing specifications

]Packaging specifications

BReel Dimensions (not to scale)
W=

|
¢ 50min

| 3.0

BDimensions of Outer Carton Box

L+5

EMin.Packing Quantity

Size code Min.Packing Q'ty pcs.

C, D 1000
D8 900
F G 500
G16 250

W Taping Dimensions in mm =

4.040.1 $1.5% &

2.0£0.]

%Ask factory for technical specifications.

(Unit : mm)

C 14.0
D, D8 18.0
F,.G Gl16 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 2] C D P F W
C 5.7| 57| 80| 64120 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| 84120 7.5]16.0
F 8.7 87[12.5|11.0]16.0|11.5|24.0
G 10.7110.714.5|11.0116.0 | 11.5| 24.0
G16 10.7110.7 1451751 20.0|11.5| 24.0

]Radial lead type

W Packing quantity

Size code Quantity (pcs. / Bag) Quantity (pcs. / Box)
F (¢ 8%XL9.5) 200 4000
G (¢ 10xL9.5) 200 2000

recautio
Mounting specifications
/Packing specifications

| Products list
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Line-up

Selection guide

Surface mount type (V type)

Surface mount type

Y % 2 o Category
Series Page Part No. Features @ g s = tempera‘gure
Catalog EOL models g E-’w -é g range (0
— = 1 (%) S 2= —
POSCAP
recaions” Low ESR
High ripple current
ZA | 129 to 130 | EEHZA--- Long life o -55 to 105
Selection guide 105 C 10,000 h
Low ESR
ZC |131t0 132 | EEHZC--- IR AR CUifE: ° ° 5510 125
Long life
Surface mount type 125°C 4’000 h
High capacitance
High ripple current
ZK | 1331to 134 | EEHZK--- Long life e o o [ J -55to 125
Catalog Deletion Models 125°C 4,000 h
EOL Models
145 C 2,000 h
ZE | 13510 136 | EEHZE--- 135 °C 4.000 h ® O -55 to 145
ZS | 1371to 138 | EEHZS--- 125 °C 4,000 h e | o [ ] -55to 125

Selection guide

Radial lead type (A type)

Category
temperature
range (C)

NEES Page Part No. Features

Surface mount type

Small size
Large capacitance
High temperature
Long life

ZF | 1391to 140 | EEHAZF--- 150 C 1,000 h e o -55to 150

Radial lead type

Catalog EOL Mode
Guidelines and
Precautions

Mounting specifications
/Packing specificat

Line-up
Series system
diagram

Products list
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Rated voltage

Capacitance

(V.DC) ESR (mQ) (wF) Page Series
25 to 50 80 to 120 10 to 33 C 5.0 5.8
55 16 63 50 to 120 10 to 56 D 6.3 5.8
30 to 80 22 to 100 D8 6.3 7.7 129t0 130 | ZA
F . .
25 16 80 27 to 45 22 to 220 8.0 10.2
20 to 36 33 to 330 G 10.0 10.2
25 to 50 80 to 120 10 to 33 C 5.0 5.8
50 to 120 10 to 56 D 6.3 5.8
25 to 63
30 to 80 22 to 100 D8 6.3 7.7 131to 132 | zC
F . .
25 10 80 27 to 45 22 to 220 8.0 10.2
20 to 36 33 to 330 G 10.0 10.2
80 to 100 33 to 47 C 5.0 5.8
50 to 60 56 to 68 D 6.3 5.8
25 to 35 30 to 35 100 to 150 D8 6.3 7.7 133t0 134 | zZK
27 180 to 270 F 8.0 10.2
20 330 to 470 G 10.0 10.2
5% 27 to 40 33 to 220 F 8.0 10.2 13510 136 | 7E
© 20 to 30 56 to 330 G 10.0 10.2 ©
251to0 63 11to 15 150 to 560 G16 10.0 16.5 [137t0 138 | ZS

Rated voltage

(V.DC)

251to 63

Size (mm)
Capacitance Size
ESR(mQ) (wF) code
¢D
27 to 40 33to 150 F 8.0 9.5
20 to 30 56 to 270 G 10.0 9.5

Page

139 to 140

Series

ZF

Selection guide

Surface mount type

Catalog EOL models

POSCAP

s

Selection guide

Surface mount type

Selection guide

Surface mount type

Radial lead type




Selection guide

Surface mount type

Catalo

PoscAP

g EOL mi

Selection guide

Surface mount type

EOL Models

OS-CON

Selection guide

Surface mount type

Radial lead type

Guidelines and
P

recautions

Series system
diagram

Products list

ZA
zC
ZK
ZE
VA

Surface mount type
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Series system

diagram

| Surface mount type (V type)

P.13110 132

LA AG

Standard Guaranteed at
125 C

C size C size

25V.DC t0 50 V.DC 25V.DC 1050 V.DC
10 wFto 33 uk 10 wFto 33 wk

D size D size

25V.DC t0 63 V.DC 25V.DCto 63V.0DC
10 WF t0 56 uF 10 wF to 56 uF

D 8 size D8 size

25V.DC 10 63 V.DC 25V.DC 10 63 V.DC
22 uF 10 100 uF 22 uF to 100 uF

F size F size

25V.DC t0 80 V.DC 25V.DC t0 80 V.DC
22 WWF 10 220 wF 22 WF 10 220 uF

G size G size

25V.DC 10 80 V.DC 25V.DC 10 80 V.DC
33 uFto 330 uF 33 uF to 330 uF

P.13310 134
Guaranteed at
125°C

C size

25V.DCto 35V.DC
33 uF to 47 uF

D size

25V.DCt0 35V.DC
56 uF to 68 uF

D 8 size

25V.0Cto 35V.DC
100 wF to 150 uF

F size

25V.DCt0 35V.DC
180 wFto 270 uF

G size

25V.0Ct0 35V.DC
330 uF t0 470 uk

P.135 10 136

LE

Guaranteed at
145 C

F size

25V.DC t0 63 V.DC
33 wF to 220 wF

G size

25V.DC t0 63 V.DC
56 uFto 330 uF

P.13710138

LS

Guaranteed at
125 C

G1 6 size

25V.DCt0 63 V.DC
150 wF to 560 wF

|Radial lead type (A type)

P.139 10 140

LF

Guaranteed at
150 C

F size

25V.DC 0 63 V.DC
33 uFto 150 uF

G size

25V.DC 10 63 V.DC
56 uF 10270 uF




Products list

Size - ESR Matrix list Size code (ESR mQ)

Selection guide

180 220 270 330 470 560

33 47 56 68 82 100 120 150

Surface mount type

Catalog EOL models

POSCAP

Guidelines and
Precautions

Selection guide

- Surface mount type

Catalog Deletion Models

EOL Models
OS-CON

nd

Guidelines a
Precautiol

- Selection guide

80
ZC
Size code (unit : mm) (unit : mm)
¢ 5xL5.8 ¢ 8xL10.2 ¢ 8xL9.5
¢ 6.3 xL5.8 ¢ 10 xL10.2 ¢ 10 x L9.5

¢ 6.3 xL7.7 ¢ 10x L16.5

Surface mount type

Radial lead type

C lodels
Hybri
Guidelines and
Precautions

Mountin: ecifications
Il ecifications

Series system
diagram

ZA
ZC
ZK
ZE
ZS

ZF

Surface mount type

T
13
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mgll:r:fcatcyepe ZA Series a?g@@g

M Endurance: 10000 hat 105 C M High voltage (80 V.DC max.) B AEC-Q200 compliant
I o ESR and High rnpe curert(T0 % over Lover ESR than curent VFP) - I Vibrattion-proof products is available upon request. (¢6.3 mmand larger) B RoHS compliant

@ Specifications

Items Specifications
Size code C D D8 F G
Category temperature range -55Cto+105C
Rated voltage range |25 V.DC to 50 V.DC 25 V.DC to 63 V.DC 25 V.DC to 80 V.DC
Nominal capacitance range | 10 wF to 33 wF | 10 wF to 56 wF ‘ 22 wFto 100 uF | 22 uF to 220 /.LF‘ 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(tané) Please see the attached characteristics list
Surge voltage (V.DC) 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 £30 % of the initial value
tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
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
After storage for 1000 hours at +105 “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, 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.
Capacitance chang | Within =10 % of the initial value
tané Within the initial limit
DC leakage current | Within the initial limit

Endurance

Shelf life

Resistance to
soldering heat

® Marking and dimensions

Negative polarity marking (=)

0
R. capacitance E @
Series identification .
R. voltage code o
Lot No.
Pressure Relief (¢ 10 and larger)
() Reference
(Unit : mm)
Hybrid R.voltage (VDC) 25 35 50 63 80 MMISEAN 4p L AB H I W P K

code
Code JEIVIHIJIK] ] 50| 58+0.3| 53| 6.5max| 2.2 |0.65+0.1] 1.5 | 0.35 318
D | 63| 5.8€0.3 | 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35313
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 [10.0]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

@

p=%

=
=
=
=
=
3
=
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3
=
=
=
>
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@ Characteristics list

Case size (mm) Part number

Specifications

Rated Min. Packaging Qty

sees vOloge (HWUD o0 L e ey tmaxy ianderd Vit | Toelns
33 5 5.8 C 900 80 | 0.14 |EEHZATE330R - 1000

56 6.3 5.8 D 1300 50 | 0.14 |EEHZATE560P |EEHZATE560V | 1000

25 100 6.3 7.7 D8 2000 30 0.14 |EEHZATET01XP|EEHZATETOTXV 900
220 8 10.2 F 2300 27 | 0.14 |EEHZATE221P|EEHZATE221V 500

330 10 10.2 G 2500 20 0.14 |EEHZATE331P |EEHZATE331V 500

22 5 5.8 C 900 100 0.12 |EEHZATV220R - 1000

27 6.3 5.8 5 1300 60 0.12 |EEHZATV2T70P |EEHZATV270V| 1000

35 47 6.3 5.8 1300 60 0.12 |EEHZA1VAT0P [EEHZATVATOV| 1000
68 6.3 7.7 D8 2000 35 0.12 |EEHZATV680XP | EEHZATV680XV 900

150 8 10.2 F 2300 27 0.12 |EEHZATV151P |EEHZATV151V 500

7A 270 10 10.2 G 2500 20 0.12 |EEHZATV2T71P |EEHZATV2T71V 500
10 5 5.8 C 750 120 0.10 |EEHZATH100R = 1000

22 6.3 5.8 D 1100 80 0.10 |EEHZATH220P|EEHZATH220V| 1000

50 33 6.3 7.7 D8 1600 40 | 0.10 |EEHZATH330XP|EEHZATH330XV 900
68 8 10.2 F 1800 30 | 0.10 |EEHZATH680P|EEHZATH680V 500

100 10 10.2 G 2000 28 | 0.10 |EEHZATH101P|EEHZATHT01V 500

10 6.3 5.8 D 1000 120 | 0.08 |EEHZA1J100P |EEHZA1J100V | 1000

63 22 6.3 7.7 D8 1500 80 | 0.08 |EEHZA1J220XP |EEHZA1J220XV 900
33 8 10.2 F 1700 40 | 0.08 |EEHZA1J330P |EEHZA1J330V 500

56 10 10.2 G 1800 30 | 0.08 |EEHZA1J560P |EEHZA1J560V 500

22 8 10.2 F 1550 45 0.08 |EEHZATK220P |EEHZATK220V 500

80 33 10 10.2 G 1700 36 | 0.08 |EEHZATK330P|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 P121 to 122 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

47 uk = C <150 uk
150 uF=C

Correction

Rated capacitance(iF)
C <47 uk

47 uF = C <150 uk
150 ukF=C

Frequency

Correction

Rated capacitance(uF)
C <47 uk

47 uF=C <150 uk
150 uF=C

Frequency

Correction

Rated capacitance (uF)
C <47 wk

47 uF = C < 150 uF
150 uF =C

Frequency

Correction

0.10 0.10 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 b5kHz=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
10kHz=f<15kHz 15kHz=f<20kHz 20kHz=f<30kHz 30kHz=f <40kHz

0.60 0.65 0.70 0.75

0.70 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.

Ser

Line-up
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diagram
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Surface UPGRADE
mount type ZC Series

l Endurance; 4000 hat 125 T (High temperature ; Long [ife) M High-withstand voltage (80 V.DC max.), Low LC (0.01 CV or 3 iA)
Low ESR and High riole curent (85 % over, Lower ESR then curent \'TP) I Viibration-proof products is available upon request.(#6.3 mm and larger) M RoHS compliant

B AEC-Q200 compliant

@ Specifications

Items Specifications
Size code C D D8 F G
Category temperature range -55Cto+125C
Rated voltage range |25 V.DC to 50 V.DC 25 V.DC to 63 V.DC 25 V.DC to 80 V.DC

Nominal capacitance range| 10 wF to 33 wF|10 wF to 56 MF‘ 22 WFto 100 wF | 22 wF to 220 MF‘ 33 wF to 330 wF

Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current

[ =0.01 CVor 3 (wA) After 2 minutes (Whichever is greater)

Dissipation factor(tané) Please see the attached characteristics list

Surge voltage(V.DC)

Rated voltage X 1.25 (15 C to 35 C)

Endurance 1

125 °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

DC leakage current| Within the initial limit

Endurance 2

+125 C, 3000 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. = 300 % of the initial limit

DC leakage current| Within the initial limit

Shelf life

After storage for 1000 hours at +125 “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)

Damp heat (Load)

+85 °C, 85 % to 90 %, 2000 h, rated voltage applied

Capacitance change| Within £30 % of the initial value

tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit

DC leakage current| Within the initial limit

Resistance to
soldering heat

After reflow soldering and then being stabilized at +20 °C,
capacitors shall meet the following limits.

Capacitance chang | Within =10 % of the initial value

tané Within the initial limit

DC leakage current | Within the initial limit

® Marking and dimensions

Negative polarity marking (-)

Code E|VIHIJI|K

()]

R. capacitance

‘ $D=*0.5 ‘

S
Series identification

R. voltage code =)

Lot No.
Pressure Relief (¢ 10 and larger) ( ) Reference
(Unit : mm)
R.voltage (V.DC) 25 35 50 63 80 SIS
voltage (V.DC) o L AB H I w P K

C | 50| 5.8+0.3| 53| 6.5max.| 2.2 | 0.65+0.1| 1.5 | 0.35%813

D | 6.3| 5.80.3| 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35%5:13
D8 | 6.3| 7.7£0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35%313
F | 80[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




Endurance 1:125 °C 4000 hours
Endurance 2:125 °C 3000 hours

@ Characteristics list

Rated
Series voltage

Part number
Standard Vibration-proof Taping

Capacitance E i) Size

Min. Packaging Qty

Specifications
Ripple Current %1 ESR %2
mAr.m.s. <

(V.DC) (£20%)(uF) ~ 6D L COGE Endu,émfw g:di,zncez (mQ) tan 633 product product (pcs)
33 5 5.8 C 550 - 80 | 0.14 |EEHZCI1E330R - 1000

56 6.3 5.8 D 900 - 50 | 0.14 |EEHZC1E560P |EEHZCTE560V| 1000

25 100 6.3 7.7 | D8 | 1400 - 30 | 0.14 |EEHZCIET01XP|EEHZCIETOTXV 900
220 8 10.2 F 1600 | 1900 27 | 0.14 |EEHZC1E221P |EEHZC1E221V 500

330 10 10.2 G 2000 | 2900 20 | 0.14 |EEHZCIE331P |EEHZCTE331V 500

22 5 5.8 C 550 - 100 | 0.12 |EEHZC1V220R - 1000

47 6.3 5.8 D 900 - 60 | 0.12 |EEHZC1VA4T0P |EEHZC1V4T70V| 1000

35 68 6.3 7.7 | D8 | 1400 - 35 | 0.12 |EEHZC1V680XP|EEHZCTV680XV 900
150 8 10.2 F 1600 | 1900 27 | 0.12 |EEHZCIV151P |EEHZCTV151V 500

270 10 10.2 G 2000 | 2800 20 | 0.12 |EEHZC1V271P |EEHZCIV2T71V 500

10 5 5.8 C 500 - 120 | 0.10 |EEHZCTH100R - 1000

22 6.3 5.8 D 750 - 80 | 0.10 |EEHZC1H220P |EEHZC1H220V| 1000

2c 50 33 6.3 7.7 | D8 | 1100 - 40 | 0.10 |EEHZCTH330XP|EEHZCTH330XV 900
68 8 10.2 F 1250 - 30 | 0.10 |EEHZCT1H680P |EEHZCTH680V 500

100 10 10.2 G 1600 - 28 | 0.10 |EEHZCTH101P|EEHZCTHTOTV 500

120 10 10.2 G 1600 - 28 | 0.10 |EEHZCIH121P|EEHZCTIH121V 500

10 6.3 5.8 D 700 - 120 | 0.08 |EEHZC1J100P |EEHZC1J100V | 1000

22 6.3 7.7 | D8 900 - 80 | 0.08 |EEHZC1J220XP |EEHZC1J220XV 900

33 8 10.2 F 1100 - 40 | 0.08 |EEHZC1J330P |EEHZC1J330V 500

63 47 8 10.2 F 1100 - 40 | 0.08 |EEHZC1J470P |EEHZC1J470V 500
56 10 10.2 G 1400 - 30 | 0.08 |EEHZC1J560P |EEHZC1J560V 500

68 10 10.2 G 1400 - 30 | 0.08 |EEHZC1J680P |EEHZC1J680V 500

82 10 10.2 G 1400 - 30 | 0.08 |EEHZC1J820P |EEHZC1J820V 500

22 8 10.2 F 1050 - 45 | 0.08 |EEHZC1K220P |EEHZC1K220V 500

80 33 10 10.2 G 1360 - 36 | 0.08 |EEHZC1K330P|EEHZCTK330V 500
47 10 10.2 G 1360 - 36 | 0.08 |EEHZC1K470P |EEHZC1K4T0V 500

%1 :Ripple current (100 kHz/ +125°C) %2:ESR (100 kHz/+20 C) *3:tan & (120 Hz/ +20 C)
®Please refer to the P123 to 124 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 uF ¢ ; 0.10 0.10 0.15 0.20
47 uF = C <150 uF| “ofecton 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<10kHz
C <47 uk ; 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 10kHz=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 uF| ~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 uF ; 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 C D D8 F (€
ESR(Q) 2.0 1.4 0.8 0.4 0.3

Ser

Line-up

es syst
diagram

Products list

e

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 ZK @®®
mount type Series 8 @uww

I High capacitance and High npplecurentcomparedwwhZCse ies I Equielent tocorductie ol fype Almium Ectoyic Capacto There ae [l chaactt Lstrangeb yemeeuean ey M AEC-Q200 compliant
I Endurance ; 4000 hat 125 °C(High temperature / Long ife) MM Vibration- proof product is available upon request. (¢6.3 mm and larger) M RoHS directive compliant
I LowESR (85 % over, Lower ESR than Curent \FTP), LowLC 001 CVor 3 uF)

@ Specifications

Items Specifications
Size code C D D8 F G

Category temperature range 55 Cto+125C

Rated voltage range 25 V.DC to 35 V.DC
Nominal capacitance range | 33 wF to 47 uF [ 56 wF to 68 WF [ 100 uF to 150 uF | 180 wF to 270 uF| 330 wF to 470 uF

Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current I=0.01 CV or3 (uA) After 2 minutes (whichever is greater)

Dissipation factor(tané) Please see the attached characteristics list

Surge voltage (V.DC) 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
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
(-40 C) 2.0 1.4 0.8 0.4 0.3
Shelf life After sti)rage for.1 000 hours at +1 25 °Qi2 °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

Negative polarity marking (-)
gative polarity g " N O @ O }
) S . —
R. capacitance g 3 g
Series identification o @ O O

R. voltage code

@ w a

() Reference

Lot No.

Pressure Relief (¢ 10 and larger)

(Unit : mm)

Hybrid R.voltage (V.DC) 25 35 Size [S L AB H I W P K

code
Code |EJV C | 5.0/ 5.840.3| 53| 6.5max.| 2.2 |0.65+0.1| 1.5 | 0.35%413

D | 6.3| 5.8+0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.357313
D8 | 6.3| 7.7+0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35%313
F | 80[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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@ Characteristics list

Case size (mm) Specifications Part number

Min. Packaging Qty

Rated

o CI98 (RN ap L code MR sy Sprderd Vesiopgnol Tonn
47 5.0 5.8 C 660 80 | 0.14 |EEHZK1E470R - 1000

68 6.3 5.8 D 1080 50 | 0.14 |EEHZKTE680P |EEHZKT1E680V | 1000

25 150 6.3 7.7 D8 1680 30 | 0.14 |EEHZKTET51XP|EEHZKTET5TXV 900

270 8.0 10.2 F 1920 27 | 0.14 |EEHZK1E271P |EEHZK1E271V 500

7K 470 10.0 10.2 G 2800 20 | 0.14 |EEHZKTE4T71P|EEHZKTE4TTV 500
33 5.0 5.8 C 660 100 | 0.12 |EEHZK1V330R - 1000

56 6.3 5.8 D 1080 60 | 0.12 |EEHZK1V560P |EEHZK1V560V| 1000

35 100 6.3 7.7 D8 1680 35 | 0.12 [EEHZK1V101XP|EEHZKTV101XV 900

180 8.0 10.2 F 1920 27 | 0.12 |EEHZK1V181P |EEHZK1V181V 500

330 10.0 10.2 G 2800 20 | 0.12 |EEHZK1V331P |EEHZK1V331V 500

%1 :Ripple current (100 kHz/ +125°C) %2:ESR (100 kHz/+20 C) *3:tan & (120 Hz/ +20 C)
®Please refer to the P123 to 124 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 <1 kHz

C=47 uk i 0.15 0.20 0.25 0.35

47 wF <100 wF | Cofection 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 uk : 0.45 0.55 0.60 0.65

47 uF < 100 g | ofection 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 uF : 0.70 0.75 0.75 0.75

47 uF < 100 wF | Cofection 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 wF : 0.80 0.85 1.00 1.05

47 uF < 100 uF | “opecton 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.
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mgll:r:fcatcyepe ZE Series g@ﬁ@

l Endurance: 2000 hat 1 45°C(H\gh temperature / Long ife) I Equiclenttoconducive pome tyne Auinum Electoyic Caactor Tere e it charcteiscs chance by erpeatue and fequercy) - B AEC-Q200 compliant
Low ESR an High ipole curent (85 % over, Lower ER than Cument VTP) | \/|brat|on proof product is available upon request. (8 mm and larger) M RoHS directive compliant
l High-vithstand voltage (25 V10 63V), Low LC (0.01 CV or 3uF)

@ Specifications

Items Specifications
Size code F G
Category temperature range -55Cto+145C
Rated voltage range 25 V.DC to 63 V.DC
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 (uwA) After 2 minutes (Whichever is greater)
Dissipation factor(tané) Please see the attached characteristics list
Surge voltage (V.DC) Rated voltage x 1.25 (15 C to 35 C)

The capacitor shall be subjected to application of the D.C. voltage with full rated ripple current at +145 C
for 2000 hours. After stabilizing at room temperature(+15 to 35 C), the capacitor shall not exceed the
specified limits.(The sum of DC voltage and ripple peak voltage shall not exceed the rated voltage.)

Endurance 1 Capacitance change | =30 % of initial measured value
tan & = 200 % initial specified value
E.S.R. = 200 % initial specified value
DC leakage current| = initial specified value

The capacitor shall be subjected to application of the D.C. voltage with full rated ripple current at +135 C
for 4000 hours. After stabilizing at room temperature(+15 to 35 C), the capacitor shall not exceed the
specified limits.(The sum of DC voltage and ripple peak voltage shall not exceed the rated voltage.)

Endurance 2 Capacitance change | =30 % of initial measured value
tan & = 200 % initial specified value
E.S.R. = 200 % initial specified value
DC leakage current| = initial specified value
Shelf life After storage for 1000 hours at +145 ‘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)
After applying rated working voltage for 2000 hours at +85C+2C / 85% to 90%RH
and then being stabilized at +20°C, Capacitors shall meet the following limits.
Capacitance change| +30 % of initial measured value

tan & = 200 % initial specified value

E.S.R. = 200 % initial specified value
DC leakage current| = initial specified value

After reflow soldering and then being stabilized at +20 C,
capacitors shall meet the following limits.

Damp heat (Load)

Resistance to

: 10 % of inii
o et [ee Capacitance chang | =10 % of initial measured value

tané initial specified value
DC leakage current initial specified value

1A TIA

® Marking and dimensions

Negative polarity marking (=) 1
0
R. capacitance <+D|'
[a)
Series identification o

R. voltage code

~
(=
=

Lot No.

Pressure Relief (¢ 10 and larger)

() Reference

(Unit : mm)
R.voltage (VDC) 25 35 50 63 RS éD L AB H I W ) K

code
Code |E|VIHI[Y F | 80[10.220.3| 83|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




Endurance 1:145 °C 2000 hours
Endurance 2:135 *C 4000 hours

@ Characteristics list

o R?tted el Case size (mm) Size — Cur?fn??/ijicatio.ns Part nur?nbe.r Mi:._Packa.gmgQ‘ty
e Ol B0 ap L code "MRSRTM ERAZ nsug SEndard Virstoro! Taping
55 220 8 10.2 F 700 | 1600 | 27 0.14 |EEHZETE221P |EEHZE1E221V 500
330 10 | 10.2 G 900 | 2000 | 20 | 0.14 |EEHZETE331P |EEHZE1E331V| 500
15 150 8 | 10.2 F 700 | 1600 | 27 | 0.12 |EEHZEIV151P |EEHZETVI5TV| 500
o 270 10 | 10.2 G 900 | 2000 | 20 | 0.12 |EEHZE1V271P |EEHZE1V271V| 500
50 68 8 | 10.2 F 600 | 1250 | 30 0.10 |EEHZETH680P | EEHZETH680V| 500
100 10 | 10.2 G 800 | 1600 | 28 0.10 |EEHZETH101P |EEHZETH101V| 500
63 33 8 10.2 F 600 | 1100 | 40 0.08 |EEHZE1J330P |EEHZE1J330V 500
56 10 | 10.2 G 800 | 1400 | 30 | 0.08 |EEHZE1J560P |EEHZE1J560V 500

%1 :Ripple current (100 kHz/ +145 °C (Endurance 1) or +135C (Endurance 2) )

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

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

#Please refer to the P123 to 124 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 500 Hz =f < 1 kHz

C <47 uF c " 0.10 0.10 0.15 0.20
47 uF = C < 150 uF| ~fgor 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<10kHz
C <47 ukF ; 0.30 0.40 0.45 0.50
Correction
47 uF £C <150 WF|  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 uk ; 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

500 kHz = f

Rated capacitance(uF) Frequency 40 kHz =f <50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz

C <47 uF . 0.80 0.85 1.00 1.05
Correction

A7 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.
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Surface NEW

mount type

LS

I High ripple curent and Large capacitance compared with ZC series W Fouilenttcorducie poyne e Aumium Eectofic e T e it chaacertis chnge by emerue and fequeny) B AEC-Q200 compliant

B Endurance: 4000 h at 125 “C M Vibration-proof product is available upon request.

@ Specifications

Series

B RoHS compliant

Items Specifications

Size code

G16

Category temperature range

-55C to +125 C

Rated voltage range

25 V.DC to 63 V.DC

Nominal capacitance range

150 wF to 560 uF

Capacitance tolerance

+20 % (120 Hz / +20 C)

DC leakage current

I=0.01 CVor 3 (uA) After 2 minutes (whichever is greater)

Dissipation factor (tand)

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 (tané) | = 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
etrre at +20C, capacitors shall meet the limits specified in endurance. (With voltage treatment)
+85 Cx2 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)

E.S.R.
DC leakage current

= 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

Resistance to

soldering heat Within £10% of the initial value

Within the initial limit
Within the initial limit

® Marking and Dimensions (not to scale)

(6]

®

0.3 max. A=*0.2

{%@
RN
® . -

() Reference

Negative polarity marking (—)

R. capacitance

P)

Series identification

R. voltage code M

Pressure Relief

Lot No.

(Unit:mm)
H . ] Size
Hybrld R.voltage (VDC) 25 35 50 63 e
Code ElV | IH]|J
G16| 10.0 16.5 10.3 | 11.0%+0.2 3.2 1.2+£0.2 4.6

*The dimensions of the vibration-proof products, please refer to the page of the mounting specification.
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@ Characteristics list

Endurance : 125 C 4000 h

Rated Capacitance Case size(mm) Specifications Part number Min. Packaging Qty
Series voltage (150 9\(uF de  Ripple Curent %1 ESR %2 wa Standard  Vibration-proof ~Taping
(V.DC) ( WP ¢D L oSS (mAr.m.s.) (mQ) tan 6 %3 “product product (pcs)
25 560 10.0 | 16.5 4000 11 0.14 |EEHZS1E561P |EEHZSTES61V | 250
75 35 470 10.0 | 16.5 G16 4000 11 0.12 |[EEHZS1VAT1P |EEHZSTVATTV | 250
50 220 10.0 | 16.5 3700 13 0.10 |EEHZSTH221P|EEHZSTH221V| 250
63 150 10.0 | 16.5 3500 15 0.08 |EEHZS1J151P |EEHZSTJ151V 250

%1 :Ripple current (100 kHz / +125 C)

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

%3:tan & (120 Hz / +20 °C)

#Please refer to the page of “Reflow profile” and “The taping dimensions”.

#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

100 wF = C <150 wF | correction 0.15 0.20 0.25 0.30
150uF =C factor 0.15 0.25 0.25 0.30
Rated capacitance (C) Frequency (f) 1 kHz =f <2 kHz 2 kHz = f <3 kHz 3kHz=f<b5kHz 5kHz=f<10kHz
100 wF =C <150 uF Correction 0.40 0.45 0.55 0.60
150uF = C factor 0.45 0.50 0.60 0.65
Rated capacitance (C) Frequency (f) 10 kHz =f <15kHz 15kHz=f <20kHz 20kHz=f<30kHz 30 kHz =f <40 kHz
100 uF = C < 150 Lk | Correction 0.70 0.75 0.80 0.80
150uF = C factor 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
100 MF§C< 150 LLF Correction 0.85 0.90 1.00 1.00
150uF =C factor 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.
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Radial lead Z NEW @,@s

type Series

W Endurance : 1000 h at 150 °C (High temperature) M High-withstand voltage ( to 63 V.DC), Low LC (0.01 CVor 3 uF) B AEC-Q200 compliant
W High temperature compared with ZC series I Fyierttoconductie polmer toe Aumium Rectolic CapacioThere o e chaeceris chence y emoeueand freqiengy) - B RoHS compliant

@ Specifications

Items Specifications
Size code F G
Category temperature range -55C to +150 C
Rated voltage range 25 V.DC to 63 V.DC
Nominal capacitance range 33 uF to 150 uF ‘ 56 wF to 270 ukF
Capacitance tolerance +20 % (120 Hz / +207C)
DC leakage current [=0.01 CVor 3 (kA) 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
(-40C) 0.4 0.3

After storage for 1000 hours at +150 °C £ 2 °C with no voltage applied and then being stabilized

Sl fie 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) 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 T
Series identification o _ S )
~ 0
R voltage code L£1.0 14min. | 3min. $D20.5,]
Lot No. Pressure relief (¢ 10 and larger)
(Unit:mm)
R.voltage (VDC) 25 35 50 63 §<'>Z dee D L &d =
Code |E|VIHI F 8.0 9.5 0.6 3.5
G 10.0 9.5 0.6 5.0

Line-up
Series systen
diagram

Selection quide

Products list
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@ Characteristics list

Endurance : 150 ‘C 1000 h
Case size (mm) Specifications Min. Packaging 'ty
Series vFé?ttaeg?e Capacitance SIZ&  poeCurent 1 ESR %2 : Part number | ong lead
(vpc) (POMWH gp L code (AT Fing)” tan 8 %3 °locs)

25 150 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
* 150 10.0 | 9.5 G 950 23 0.12 EEHAZF1V151 200
“F 0 56 8.0 | 9.5 F 700 35 0.10 EEHAZF1H560 200
100 10.0 | 9.5 G 900 28 0.10 EEHAZF1H101 200
63 33 8.0 | 9.5 F 650 40 0.08 EEHAZF1J330 200
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 < 1 kHz

C <47 uk _ 0.10 0.10 0.15 0.20
47 uF =C < 150 wF | 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 uk ; 0.30 0.40 0.45 0.50
47 uF = C < 150 | Correction 0.40 0.45 0.55 0.60
150 uF =C 0.45 0.50 0.60 0.65
Rated capacitance (C) Frequency (f) 10 kHz =f <15kHz 15kHz=f <20kHz 20kHz=f<30kHz 30kHz =f <40 kHz
C <47 uk : 0.60 0.65 0.70 0.75
47 uF =C < 150 uF | Corection 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 uk : 0.80 0.85 1.00 1.05
47 uF =C < 150 uF | Corection 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.

Selection guide

Surface mount type

Catalog EOL models

POSCAP

auidel

Precautions

Selection guide

Surface mount type

Selection guide

Surface mount type

Radial lead type

Guidelines and
Precautions
Mounting specifications
Packing specifications

Line-up
Series system
diagram

Products list

ZA
ZC
ZK
ZE
ZS

Surface mount type

140



/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.
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