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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

e SP-Cap / POSCAP 105 C 2000 h, Hybrid 125 ‘C 4000 h / 145 C 2000 h
e (OS-CON) Special series includes 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 145 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 <2.7 uFto 1500 uF>
® OS-CON <3.3 uFto2700 uF> e Hybrid <10 wFto 470 wF>

I High voltage / High reliability
* SP-Cap (35 V.DC) . POSCAP (35 .DC) . 0S-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.

Noise removing, backup and bypass capacitors
for digital equipment, cellular phone, personal
computers, home appliance, automotive electric
equipment, industrial equipment, etc.

PRECAUTIONS

® The contents of this catalog are current as of March

2018. 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).

e 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.

e 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.

e 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.

e The unauthorized duplication from this catalog is
forbidden firmly.
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Environmental responsibility

Automotive & Industrial Systems
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). 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 diphenyl ethers(PBDEs)

[SO/IATF(ISO/TS) Certified

(1) Quality Approval

Factory Applicable standard  Organization Certificate number Acquisition years

Ui factory qoro | 1509001:2008 | Jaa | Jaa2s24 1998.7.31 |
ISO/TS 16949 JQA JQA-AUOT162-14 2016.9.13
) . ISO 9001:2008 JQA JQA-2524 1998.7.31

Yamaguchi factory YamagUehi = =ity = S s E R i S sl R S o ]
ISO/TS 16949:2009 JQA JQA-AUOT162-1 2007.2.23

Panasonic Industrial Devices Saga Co., Ltd. saga |- 1SO09001:2008 |  JQA |  JQA-2524 | 1998.7.31 |
(Former: SAGA SANYO Industries Co,, Ltd.) ISO/TS 16949:2009 JQA JQA-AUO0T62-10 2006.7.31
PIDSG Singapore ISO 9001:2015 BSI FM 612824 1994.12.8
. ) ISO 9001:2015 SGS ID17/03853 2006.3.26

PICID (Fomer:5.JC) Indonesia | =5 < 16949:2009 SGS ID17/03885 2011.3.1

As of February 2018

(2) Environment Approval

Factory Applicable standard  Organization Certificate number Acquisition years
Uji factory Kyoto ISO 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 1SO 14001:2015 JACO EC10J0027 1998.3.10
PIDSG Singapore ISO 14001 :2004 AJA AJA98/1151 1998.4.9
: | _15014001:2015 | SGS | 16/03617 | _ 2010215 |
PICID (Fomer:SJC) Indonesia |~ 1557400132015 SGS 17/04090 2011.11.4

As of February 2018



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).

®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.

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.

( 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, Qil, 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.
®Fectrolyte 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.




Total Solutions

| 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 Super small Large High Large High High
ESR profile | |capacitance size Low ESR capacﬂance Low ESR|| yoltage capaci%ance Low ESR | | yoltage relia%ility

I CharaCte ristiCS PorthI.iO Full coverage of the capacitor conductive market
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| Basic structure

] POSCAP

Silver paste

Mold resin / Ainal
Silver adhesive

Magnified cross-section

Carbon layer

) / element Conductive
Terminal = Silver paste polymer
Silver paste ' ' Molding resin Tantalum oxide
Carbon layer Aluminum foil —

Cathode

Dielectric oxidization layer Conductive polymer Sintered tantalum

Aluminum case  Magnified cross-section
element

Tantalum wire

(10} wuiwn[e 3pouy
188ys Joeledas
[loj whujwnje 3poyje)

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

Sealing

rubber Electrolyte (Conductive polymer) impregnating

separator sheet[OS-CON]

Dielectric oxidization layer
(aluminum oxide Al203)



Conductive polymer capacitor of Panasonic

| Examples of common use case four conductive products

V.DC = 48 (-48) VDC=24/15/12/7 DC=09/15/18/25/33/5

AC / DC CPU
DC/DC DC/DbC
100 V.AC ~ 250 V.AC / > / > FPGA

VDC=12/15/18
——p| DC / DC P MEMORY
©)
4 1
(Required performance @Required performance

=High voltage =>High voltage
=High ripple current =Low ESR Y - '
=High ripple current ®F§ﬁlﬂ§j E(zf&rmance
. POS : =>Large capacitance
Hybrid OS'Cgl:lP (Small size/Low profile)
OS<CON. Hybrid SP-Cap POSCAP

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

| Application

@Main market SP-Cap POSCAP OS<CON Hybrid
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X 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.



Series <Size>

Voltage & Capacitance MSP-Cap MPOSCAP (ESRmQ)  (Ripple Arm.s.)

TPH [A09]
(150) (0.51

TPU [S09] TPU [S09] TPU [509]
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(70) (1.4)
TQC [B2] Cs [D] Cs [D] ] CT [D] CT [D] CX [D]
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(15) (51)7
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Voltage (More than 16V.DC) & Capacitance
SMD type

Product of 105 °C EWOS-CON MHybrid

Series
(ESR mQ)

<Size>
(Ripple Ar.m.s.)

SVP [A5]
(260) (0.66)

SVP [B6]
(120) (1.02)

SVPS [B6]
(90) (1.06)

| (90) (1.06)_

SVPB [C5]
(40) (1.67)

SVPA [C6]
_(35) (2.04)
SVPA [C6]
(24) (2.46)

SVPS [C6]
(24) (2.46)

(50) (1.62)

SVPG [B45]
(25) (3.2)

SVP [E7]
(45) (1.89)

SVPA [E7]

_(30) (2.76) W (24) (2.49)]
SvPS [E7] "I SVPs [F8]
(30) (2.76) || (35) (2.67)

SVP [F8]
(35) (2.67)

SVPF [B6]
(27)_(3.00)

ZA [C]
(120) (0.75)

SVPA [B6] JI SVPB [C5] SVPA [C6] SVP [C6 SVPG [B45] SVPA [ET] SVPF [B6] SVP [F8] SVP [E12
,,,,,,,,,,,,, (40) (1.7) W (45).0) | _________ [ (35)(2.04) || (60)(1.45) @ 27 3.00 | QR (33)(2.63) § (30)(28) N (4004 | __________J (24)(3.32)
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,,,,,,,,,,,, 2002 | . §E»Eey | WN@450.8) | Q450898 (40@4) | |
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ol peoads) | @) A89 | |
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(60) (1.45)
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,,,,,,,,,,,,, (60)(1.5) M 3028 | | ... W40 245 } (8009 | _ _________ M G0@8 § 3028 | _________ N (2830 § @4)G2)
ZA [D. ZA [D8]
(50) (1.3) (30) (2.0)
SVPF [C6] ZA [D SVPF [E7] ZA [D] ZA [D8] SVPF [E12]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (35 2.6) M €013 | . N 6028 N (60 0.3 | N 3520 B 20)@40 | _________
ZA [C]
(100) (0.9)
SVPF [C6] SVPF [E7] ZA [D] ZA [D8] SVPF [ET2] SVPF [F12] ZA [G
(40) (2.5) (35) 2.7 _fl__(80) (1.1) (40) (1.6) 5) (3.8 0) (4.3 | (28) (20)
[

ZA [F]
(30) (1.8)

ZA [D] ZA [D8] ZA [F] ZA [G]
(120) (1.0 (80) (1.5) (40) (1.7) (30) (1.8)
ZA [F] ZA [G]

(45) (1.55) 36) (1.7)

Product of 125 °C

SVQP [C6]
(50) (0.512)

SVQP [C6] SVQP [E7] SVF [B6
(60) (0.459) (45) (0.598) § (30) (0.88)
SVPD [C SVPD [E7] SVF [B6] SVPK [B6] SVPD [F8] SVF [C6] SVF [C6 ZK [D]
R R NS (R 2N R B S (48) (0.58) J§ (40) (0.77) | (35) (0.82) | (45) (0.664) § (30) (0.88) [ (30) (0.88) [ (50) (1.08)_
ZC [C SVPD [E12] ZC [D:
Lo B0y | R(30)(0943)f (50)0.9) |
ZK [C]
(80) (0.66)
SVPD [E7] SVPD [F8] SVF [C6] ZK [C: SVF [E7] SVPK [C6] ZK [D ZC [D8
7777777777777 1004 | . . _N(e0)(0.55) W (35)(0.82) (100) (0.66) | (30) (0.88) W (27) (0.93) |§ (60) (1.08) (35) (1.4)
[E12]
R A A I R SR IR () I D SRR
ZC [C]
(100) (0.55)
SVF [C6] SVF [E7] SVPK [C6] SVPK [E7] SVF [E12] SVF [F12]
,,,,,,,,,,,,,,,,,,,,,,,, 40 ©79) | | . N (35085 W @508 @ @5(085 8 502 | |} (20135
SVPK [B6] ZC [D. ZC [D8] SVPK [E12]
R S ®0) (058 | o W 80075 | @ @woan | ool (@5 ) (1.2)
ZC [C] ZC [F]
(120) (0.5) (30) (1.25)
ZC [D] SXV [ET: ZC [D8 SXV [E12 SXV [E12 ZC [G] SXV [F12]
,,,,,,,,,,,,,,,,,,,,,,,,, ao©n | W(0)(034) W 8009 | 25093 § 25093 | | (30) (1.4 § (25)(1.03)
ZC [F] SXV [F8 ZC [G
(40) (1.1) (50) (0.69) (30) (1.4)
SXV [E7] ZC [F. SXV [E12] ZC [G] SXV [F12]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (600(0.34) | | . W 450105 § 35078 f§ 36136 | K @8O8 | _________|
SXV [F8 ZC [G]
(55) (0.66) (36) (1.36)
SXV [E7 SXV [F8 SXV [F12 SXV [F12
60034 | | | [(60)(0.68) § (30)(0.94) § B0 (©0.94) | | | b
SXV [E12]
(40) (0.73)
[
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)
ZE [F] ZE [G]
(30) (0.6) (28) (0.8)
ZE [F] ZE [G]
(40) (0.6) (30) (0.8)
0S-CON it
unit : mm)
B45 ¢ 5XL4.5 Cé ¢ 6.3XL6.0 =4 ¢ 8XL7.0 F8 ¢ 10XL8.0
B6 ¢ 5XL6.0 C10 ¢ 6.3xL10.0 E12 ¢ 8XL12.0 F12 ¢ 10xL12.7




SVP [F8]
(30) (3.02)

SVPF [C6]
(22) (3.3)
SVPA [F8]
(29) (3.43)

SVPE [C10]
(1) (4.46) |
(30) (3.02)
SVP [E12]
(20) (3.64)

220

SVPG [C8]
[ (10) (5.08).
SVPG [C10]
(8) (5.8)
SVPF [E7]
(22) (3.3)

SVP [F12]
(16) (4.72)

SVPE [F12]
(10) (6.1)

SVPF [E12]
(14) (4.95)

SVPF [F12]
(12) (5.4)

SVPF [C6]
(25) (3.2)

SVPF [E7]
(25) (3.2)

SVPF [E12]
(14) (4.95)

SVPF TET2]
(16) (4.65)

SVPF [F12]
(14) (5.0)

SVPF [F12]

(18) (4.4)

100 120 150 180 220 270 330 390 470 560 1000

SVF [B6] SVF [C6] SVF [ET] SVF [E12] fI SVF [F12]
(27) (0.94) ERNGRN —— @2) q.od | (4.0.56) §_(12) Q.7).
SVQP TET]
(40) (0.67)

SVF [C6] SVF [E7] SVF [E12] SVF [F12]

(25) (1.01) (25) (1.01) (14) (1.56) (12) (1.7)
SVF [E7] SVFIE7] | SVPK[ET] ZK [D8 SVF [E12] ZCTF SVPK TET2] | SVF [F12] SVPK TF12]
(28) (0.04) W} (24) (1.01) f (24).(1.01) §_(30).(1.68) W (16) (1.47)_W (27 (1.6) W (16) (1.47) W (14) (1.58) | __________ M AH Q59
SVPK [C61 [~ ZC [D8] ZK [F. ZC G 7K [G:
(25)(0.90) | 30004 | | fo b @7 (.92) §.(20)(2.0) | fQO@8) |
SVPD [F12]
(28) (1.202)
SVF [E12] SVF [F12] SVPK [E12] SVPK TF12]

(20) (1.26)
SVPK [E7]

(18) (1.39)

(20) (1.26)

(18) (1.39)

50

SVPK [F12]
(20) (1.35)

63

80

100

Hybrid

C
D

¢ 5%XL5.8

¢ 6.3%XL5.8

D8

¢ 6.3XL7.7

¢ 8xL10.2

(unit : mm)

¢ 10xL10.2
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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.
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2. Mounting

2-1 When mounting
(1) Check SP-Cap ratings (capacitance and voltage) before mounting.
(2) Check SP-Cap polarity before mounting.
(3) Check land size for SP-Cap before mounting.
(4) When using a mounter, if the pressure for mounting is too high, then current leak may increase,
short-circuiting may occur, or SP-Cap may break down or come off.

2-2 Soldering

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

Contact Panasonic for details of allowable vapor phase reflow condition.

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

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

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

2-3 Land size

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

Circuit board design requires examination of the most suitable dimensions taking conditions such as circuit
board, parts and reflow into consideration.

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

2-5 Circuit board cleaning

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

Temperature : Less than 60 °C

Time : Within 5 min

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

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

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

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

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

3.Storage

SP-Cap should be stored in moisture proof environment. Storage conditions before and after opening moisture
proof packaging as follows.

(If these conditions are exceeded, a package may absorb moisture and there is a risk of damage to exterior
due to heat stress during mounting.)
[Environment of Storage]

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

Humidity : Less than 70 %

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

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

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

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
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Mounting specifications / Packing specifications =~ ===

Recommendable reflow soldaring |

BRecommendable reflow soldering
Soldering temperature and Soldering time

Peak j—‘* -
S50k temperature 260 C Soldering Temperature Time
0smax /N temperature = 255 C 30 s max.
2001 = 230°C 130 s max.
150 - =z217°C 150 s max.

| Soldering time
150 to 200 C

Temperature on the surface of capacitor (C)

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

Reflow cycle : 3 max.

'Land Pattern |

WTypical land pattern:2-Terminals  MTypical land pattern:3-Terminals  For Low ESL terminal (L, GX-L Series)

For standard terminal (C*, S*, G* Series)  For Low ESL terminal (L%, GX-L Series) VIA(+) 1060.4 VIA(-) 1060.4
8.8 8.8 TR A R AN T .
4.0 ‘2‘-2 :—I_%I“‘ﬁ%ﬂ}
= = T
. St
AT e |]e ° ol (R |
: <) o ool !
----------------- o : . k-0 -0- oo
[ R SRR NS 10.9,0.9; [0.5] 10.9,0.9,0.9,
(unit:mm) Capac_'\.tor &j_t_ulﬂi

]Packaging Specifications \

BReel Dimensions BEmbossed Taping
12 mm tape
Po ¢ Do (Feeding hole)

Tape running
direction ——

o jl n

é_L,i b \_Chippocket b-b
Cross

@ a-aCross section section

(unit:mm)

(unit:mm) A+0.2 B+0.2  W+0.3 F+0.1 E£0.1 P:£0.1
Reel A 6B ¢C éD SE W t
$3301330| 80 |13£0.5/21£0.8|2£0.5| 14 3

7.6 4.5 1201 55 [ 1.75 | 8.0
t£0.2 (Series)

P.£0.1 Pox0.1 ¢Di20.1 KR/*S  *T/%X *Y

M Packaging Box
Dimensions (mm)

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

16
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Line-up

g
Series Page Part No. Features % if § teﬁggggfrl}/re v%al:ctgge ESR (mQ) Cap?ci;?nce
= S @ range(C) (V.DC) o

CX |21t022| EEFCX---- ( J -551t0105| 2to35 [12to40]|15to 560

CT |21to22| EEFCT---- Standard o ( J -551t0 105| 4to35 |15to40|15to 180

CS |21t022| EEFCS-—-- [ [ ] -55t0 105| 4to35 |15t040| 10to0 120

SX |23 t024| EEFSX---- Low ESR [ ] -55t0 105 2t0 6.3 |4.5t09| 82 to 560
GX 25 EEFGX----|Super low ESR/High ripple current [ 2N -551t0 105| 2to 2.5 3 330 to 560
X 26 EEFLX---- | Low ESR/Low ESL ( BN ) -551t0105| 2to2.5 |4.5t06 |330to560

ST |27to 28| EEFST---- |Low profile/Low ESR| @ | @ -55t0 105| 2to 2.5 6 270 to 330

LT |27to 28| EEFLT---- |Low profile/Low ESR/LowESL| @ | @ | @ -551t0 105| 2to 2.5 6 270 to 330

SS |27to 28| EEFSS---- |Low profile/Low ESR| @ | @ -551t0 105| 2to2.5 6 180 to 220

LS |27 to 28| EEFLS---- |Low profile/Low ESR/LowESL| @ | @ | @ -551t0 105| 2to 2.5 6 180 to 220

SR |27t028| EEFSR---- |Low profile(1 mm max.)| @ | @ -55t0 105| 2t06.3 [4.5t09 |68 1t0220

LR |27 t0 28| EEFLR---- |Low profile(1 mm max.)/LowES.| @ | @ | @ -551t0105| 2t06.3 |4.5t09 | 68to 220

CY 1291030 ECGCY--- |Guaranteed at 85T Height 3.0 mm max. (] -55 to 85 4.6.3 15 330to 470

SY 2910 30| ECGSY--- |Guaranteed a 85C Height 3.0mm max. (] -55t0 85 4.6.3 9 330 t0 470

HX |31t032| EEFHX---- |Guaranteed at 125 C [ ] ® @ 55t 125 2to25 [4.5t040| 1510560

17



Series system diagram

2 terminals

3 terminals

Standard / High Voltage

Low ESR

CX

series
7.3%4.3X1.9 mm

series
7.3 x 4.3 x1.4 mm
4V.DC /180 uF to
35V.DC /15 uF

series

/ / 20 wF to
35V.DC /10 wF
ESR:15mQ / 4

series

X 1.9mm

60 wF to
”5 DC /33 uF
ESR:4.5 mQ to 40 mQ

series
x1.9 mm

7560 uF to
/470 Wk

series
X 4.3 x1.4 mm
.DC /330 uF to
V.DC / 270 uk
6m

S
x 1.7 mm
20 wF to
180 uF

P.27 to 28

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

Low ESR / Low ESL*

y

GXL

S
7.3 x4.3 x 1.9 mm
2 V. 560 uF to
2.5V.DC / 470 uF
ESR:3 mQ

series
3x1.1Tmm
20 wF to
180 wF

serles

DC / 220 uF{o
6.3V.DC / 68 uF
ESR:4.5 mQ to 9 mQ

¥ ESL:0.5 nH (Typ.)

J

Surface mount type | REEAGRETGA

Line-up

Series system
diagram

Products list

CS,CT,CX

SX

GX,GX-L

18
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Products list

Size - ESR Matrix list

Size code (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
0 0 CT(40) CT(40) CX(40)
20 CX(40) CX(40) CX(40) 40
40 40 40
0 CT(40) CX(40)
25 CX(40) CX(40) 40
40 40
CT(40) CX(40)
35
CX(40)




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) 9 9 9/6 SY(9)
LR(9)
CX(15) CcX(15/12) CX(15) CX(15) CY(15)
6.3 9 SY(9)
10
16
20
25
35

Selection guide

SP-Cap

20
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mount type

Surface

® Specifications

Items
Series

CS

CS/CT/Cxseries

M High voltage (35 V.DC max.)
M Low profile (Height 1.1 mm )

M High ripple current (5600 mAr.m.s. max.)
B RoHS compliance, Halogen free

Specifications
CT

X

Category temperature range

-55Cto 105 C

Rated voltage range

4 V.DC to 35 V.DC

2 V.DC to 35 V.DC

Rated capacitance range

10 uFto 120 uF |

15 wF to 180 wF

15 uF to 560 wF

Capacitance tolerance

+20 % (120 Hz/20 C)

Leakage current

[=0.1CV(umA)[2 V.DC to 6.3 V.DC, 2 minutes],

I=0.3CV(uA)[10V.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
Endurance

tanoé

= 2 times of the initial limit

DC leakage current

< 3 times of the initial limit[2 V.DC to 6.3 V.DC], SWithin the initial limit[ 10 V.DC to 35 V.DC]

Damp heat (Steady state)

+60C, 90%, 500h,

No-applied voltage

Capacitance change of
initial measurd value

2 V.DC to 2.5 V.DC

4 VDG, 10 V.DC to 35 V.DC

6.3 V.DC

+70 %, -20 %

+60 %, -20 %

+50 %, -20 %

tan &

= 2 times of the initial limit

DC leakage current

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

® Marking and dimensions

Cap.

Lot.No.

Rated voltage(VDC) 2

Polarity bar(Positive)

AN

L]

R.V.code

4

ﬂﬂﬂ

Rated voltage(VDC) 16
Code C

Series
CS

L £0.2

w2

W1 0.2 \W2 #0.1

(Unit : mm)

H =01 p 03

D E \

CT

CX
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® Characteristics list

Rate Case size (mm) Specifications

CS,CT,CX

d . . . .
. Capacit - = : Min. Packaging Q' ty %3
Series wt;ge SRS W b Repecmertid ESRQ Part number ' eIl eR7

(<3
o
>
=
-
<
>
(=]
£
(o]
Q
(o]
[
=
>
(%]

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
151 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
o5 10| 7.3 4.3 1.1 3200 40 EEFCST1ET00R 3500
15 7.3 4.3 1.1 3200 40 EEFCSTE150R 3500
35 10 7.3 4.3 1.1 3200 40 EEFCS1V100R 3500
4 180 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 EEFCT1A680R 3500
c 16 47 7.3 4.3 1.4 3200 40 EEFCT1C470R 3500
T >0 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
35 151 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 EEFCXOD271XR 3500
330 7.3 4.3 1.9 5100 15 EEFCXOD331R 3500
2 7.3 4.3 1.9 5600 12 EEFCX0OD331XR 3500
390 | 7.3 4.3 1.9 5100 15 EEFCX0OD391R 3500
470 7.3 4.3 1.9 5100 15 EEFCXOD471R 3500
560 7.3 4.3 1.9 5100 15 EEFCXOD561R 3500
220 7.3 4.3 1.9 5100 15 EEFCXOE221R 3500
>5 330 | 7.3 4.3 1.9 5100 15 EEFCXOE331R 3500
71390 ] 7.3 4.3 1.9 5100 15 EEFCX0E391R 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 EEFCX0OJ151R 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 EEFCXTA101R 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 EEFCX1ET150R 3500
25 22 7.3 4.3 1.9 3200 40 EEFCX1E220R 3500
33| 7.3 4.3 1.9 3200 40 EEFCXT1E330R 3500
35 151 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=45cC 45 C < T=85 C 85°C <T=105°C
2UDC063VOC] 1.0 0.7 0.25
10VDC 1o 35VDC| ~O0 ¢!€ 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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e SX UPGRADE
mount type NEUES

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 -55°Cto 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=0.1T 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 - o
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 4 V.DC 6.3 V.DC
Damp heat (Steady state) | jnitial 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)

N 'ﬁﬁﬁ JI=F

W1

==

w2

[
=

Lot.No. R.V.code

(Unit : mm)
Rated voltage(V.DC) . . Il L 02 W %02 W2 #0.1 H 0.1 P 0.3
Code d e g j SX




SP-Cap

® Characteristics list

Case size (mm) Specifications %
e V(%?tz% e | W b Rk c’jrrent?m ESR 32 Part number s Pac"?gicr;g) @ty 43 g
(mAr.m.s.)  (mQ max,) 8
180 7.3 4.3 1.9 6300 9 EEFSXOD181ER 3500 £
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 EEFSXOD271XE 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 EEFSXOD471XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOD471E4 3500
560 | 7.3 4.3 1.9 8500 4.5 EEFSXOD561E4 3500
150 7.3 4.3 1.9 6300 9 EEFSXOET151ER 3500
180 | 7.3 4.3 1.9 6300 9 EEFSXOET81ER 3500
7.3 4.3 1.9 6300 9 EEFSXOE221ER 3500
220 7.3 4.3 1.9 7000 7 EEFSXOE221E7 3500
270 | 7.3 4.3 1.9 7000 7 EEFSXOE271E7 3500
7.3 4.3 1.9 6300 9 EEFSXOE331ER 3500
=X o5 330 7.3 4.3 1.9 7500 6 EEFSXOE331XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE331E4 3500
7.3 4.3 1.9 6300 9 EEFSXOE391ER 3500
390 7.3 4.3 1.9 7500 6 EEFSXOE391XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE391E4 3500
7.3 4.3 1.9 6300 9 EEFSXOE471ER 3500
470 | 7.3 4.3 1.9 7500 6 EEFSXOE471XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE471E4 3500
82 7.3 4.3 1.9 6300 9 EEFSXOG820ER 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 EEFSXOG151E7 3500
4 180 7.3 4.3 1.9 6300 9 EEFSXOG181ER 3500
220 | 7.3 4.3 1.9 6300 9 EEFSX0G221ER 3500
270 | 7.3 4.3 1.9 6300 9 EEFSX0G271ER 3500
7.3 4.3 1.9 6300 9 EEFSX0G331ER 3500
mga} 7.3 4.3 1.9 7500 6 EEFSXOG331XE 3500
120 7.3 4.3 1.9 7000 7 EEFSXOJ121E7 3500
150 7.3 4.3 1.9 6300 9 EEFSXOJ151ER 3500
63 180 7.3 4.3 1.9 6300 9 EEFSX0J181ER 3500
m 220 7.3 4.3 1.9 6300 9 EEFSX0J221ER 3500

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

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

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

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

® Temperature coefficient of Ripple current

45C<T=857C 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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SP-Cap’ U GX /GX L PRE
mount type Series

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

® Specifications

s

g Series GX

g Category temperature range -55°Cto 105 C

U’:; 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(wA)[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) | jnitial 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% gy = I |
= | L K W1
[ L w1 P4

9: r*' @
o j
N N = =

z z | ]

Pl P3| |PAP]

(Unit : mm) (Unit : mm)
Series L£0.2 W1 £0.2 W2 0.1 H *0.1 p +0.3

GX

® Characteristics list

ted Case size (mm) Specifications  Thenumberof teminals
Capacitance : : =
Ripple current 1 ESR %2 Part number

Series vo?tage Min. Packaging Q'ty %3

WF)
(80 L w H (mAr.m.s.)  (mQ max.) 2 3 (pcs)
330 | 7.3 4.3 1.9 10200 3 O EEFGXOD331R 3500
470 7.3 4.3 1.9 10200 3 @) EEFGXOD471R 3500
2 7.3 4.3 1.9 10200 3 @) EEFGX0OD471L 3500
GX 560 7.3 4.3 1.9 10200 3 @) EEFGXOD561R 3500
7.3 4.3 1.9 10200 3 @) EEFGXOD561L 3500
BT 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=45C 45C<T=857C 85C<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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P. .
Surface I X SP-Cap
mount type Series
M Large capacitance (560 wF max.) M Low ESL (3 terminals : 50% less than 2 terminals) B RoHS compliance, Halogen free
B Low ESR (4.5 mQ.6 mQ max.) M High ripple current (8500 mAr.m.s. max.)
@ Specifications
Items Specifications
Series LX

Category temperature range

-55Cto 105 C

Rated voltage range

2V.DC to 2.5 V.DC

Rated capacitance range

330 wF to 560 wF

Capacitance tolerance

+20 % (120 Hz/4+20 C)

Leakage current

I=0.1 CV(uA)[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
tano

= 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

Damp heat (Steady state) | initial measurd value

2 V.DC to 2.5 V.DC

+70 %, -20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit

® Marking and dimensions

Cap.  Polarity bar(Positive) ®
N | ||—|| | III |III| I] |r—\| Il
| L | w1
P4
[
o e
L__10] N o
= =
| |
Lot.No.  R.V.code P] P3| |pdP1|
(Unit : mm)
Rated voltage(V.DC) 2 2.5 [l L 02 1102 W01 H 0.1 p1£03 P01 P32 P4 02
Code d e LX

® Characteristics list

Case size (mm)
Capacitance

vpc) (M) L W H

. Rated
EES voltage

Specifications
Ripple current 1~ ESR %2
(mAr.m.s.)

Part number
(mQ max.)

Min. Packaging Q' ty %3

(pcs)

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

I 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

(]
o
>
=
-
<
>
(=}
£
Q
Q
(o]
[
=
>
(%]

%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

85CT<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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SP-CHP‘ Surface SR/ LR/SS

mount type LS /ST /LT Series

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

® Specifications

s
g Items Specifications
é Series SR LR SS LS ST LT
E Category temperature range -55Cto 105 C
U’:; 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

tan o = 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) | iptial 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]

2]

W1

w2
—
w2

(Unit : mm)
Series WA =0 A =0 | =R =
SR 7.3 4.3 2.4 1.0% 1.3

SS 7.3 4.3 2.4 1.1 1.3
Polarity bar(Positi
Cap. olarity < ositive) ST 7.3 4.3 2.4 1.4 1.3

%1 Maximum

| =

€] ®
Lot:No. R.V.code =] d b U= g
| L A Wi
p4
@: i‘*' @
1] [4]
P1I P3| P;

(Unit : mm)

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 7.314.3124|1.111.3[1.1]0.7[1.4
LT |7.3|4.3|24(1.4]1.3][1.1]0.7|1.4

X1 Maximum
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SP-Cap

® Characteristics list

[
o
>
Case size (mm) Specifications  Thenunterof teminls =
d ! . o (DAt
Series votsge Cwactnce Ripple curent %1 ESR %2 Part number Min. Packaging 'ty %3 5
(v.pc) (KF) L W H PP ‘ : 2 3 (pcs) 2
(mAr.m.s.)  (mQ max.) g
5 220 7.3 4.3 1.0max.| 7500 6 O EEFSROD221R 3500 £ S
=3
7.3 4.3 1.0max.| 8500 4.5 @) EEFSROD221R4 3500 @
7.3 4.3 1.0max.| 7500 6 O EEFSROET81R 3500
SR | 2.5 180
7.3 4.3 1.0max.| 8500 4.5 @) EEFSROET181R4 3500
4 1120 | 7.3 4.3 |[1.0max.| 6300 9 O EEFSROGT121R 3500
6.3 68 | 7.3 4.3 [1.0max.| 6300 9 O EEFSROJ680OR 3500
> | 220 7.3 4.3 |[1.0max.| 7500 6 O EEFLROD221R 3500
7.3 4.3 1.0max.| 8500 4.5 @) EEFLROD221R4 3500
7.3 4.3 1.0max.| 7500 6 O EEFLROET181R 3500
LR 2.5 1180
7.3 4.3 [1.0max.| 8500 4.5 O EEFLROE181R4 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
2.5 1180 7.3 4.3 1. 7500 6 @) EEFSSOE181R 3500
= 2 220 7.3 4.3 1.1 7500 6 O EEFLSOD221R 3500
2.5 1180 7.3 4.3 1.1 7500 6 O EEFLSOE181R 3500
ST 2 330 7.3 4.3 1.4 7500 6 O EEFSTOD331R 3500
2.5 | 270 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 1270 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.
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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 (5700 mAr.m.s. to 6300 mAr.m.s. max.)
M Product height (3.0 mm max.) M RoHS compliance, Halogen free

® Specifications

8
g Series CY, SY
3 Category temperature range -55Ct085C
:’5: Rated voltage range 4 V.DC, 6.3 V.DC
Rated capacitance range 330 wF to 470 wFk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current I=0.1T 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
Endurance - ST
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 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 Je
! =1k -
B B
[ L 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%

®Reflow %3  (Standard)

o @Eéﬁ? Ca?ait:;ce I_Case 5|vzve (mm)H R‘.ppicpu;;:;;catg;r;; e Min. Pack?g(i:r;g) 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 ECGSYO0J331R 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=65C

Coefficient 1.0 0.7

65C<T=85TC

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

Line-up
Ser systern
diagram

Products list

CS,CT,CX
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Surface
mount type

M Endurance 125 C 1000 h
M High voltage & Large capacitance (2 V.DC / 560 uF to 25V.DC /33 uF) M RoHS compliance, Halogen free

® Specifications

Items

HX seres

B Low ESR(4.5 mQ max.)

Series

Specifications
HX

Category temperature range

-55Cto125C

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

I1=0.1 CV(uA)[2 V.DC,2.5 V.DC, 2 minutes], 1= 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 dimensions

Code d

Rated voltage(V.DC) 2 25 10 16 20 25
e A C D E HX

Cap. Polarity bar(Positive) €] @
P P
L W1
{ - J] -
Lot.No. R.V.code

(Unit : mm)
W1 0.2 W2 0.1 H 0.1 p £0.3

Series [ESYH




SP-Cap

® Characteristics list

2
(v.DC)  (V.DC) L w H (mAr.m.s.)  (mQ max.) GIEE) =
7.3 | 43 | 1.9 | 5100 15 EEFHXOD471R 3500 &
7.3 | 43 | 1.9 | 6300 9 EEFHX0D471R9 3500 =
MO 95 as | 10 | 7500 6 EEFHX0D471R6 3500
2 e 7.3 | 43 | 1.9 | 8500 4.5 EEFHX0D471R4 3500
7.3 | 43 | 1.9 | 5100 15 EEFHXOD561R 3500
>60 7.3 | 43 | 1.9 | 8500 4.5 EEFHXOD561R4 3500
7.3 | 43 | 1.9 | 5100 15 EEFHXOE331R 3500
430 LT3 | 43 | 19 | 6300 9 EEFHXOE331R9 3500
7.3 | 43 | 1.9 | 7500 6 EEFHXOE331R6 3500
25 | 2 7.3 | 43 | 1.9 | 8500 4.5 EEFHXOE331R4 3500
7.3 | 43 | 1.9 | 5100 15 EEFHXOE471R 3500
7.3 | 43 | 1.9 | 6300 9 EEFHXOE471R9 3500
O 95 4z | 19 | 7500 6 EEFHXOE471R6 3500
7.3 | 43 | 1.9 | 8500 4.5 EEFHXOE471R4 3500
HX 47| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1A470R 3500
0| 8 68| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1A680R 3500
100 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1AT01R 3500
15| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C150R 3500
22| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C220R 3500
16 |12.8| 33| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C330R 3500
47| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C470R 3500
68| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1C680R 3500
22| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1D220R 3500
0 | 16 |33 73 | 43 | 19 | 3200 | 40 EEFHX1D330R 3500
47| 7.3 | 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 EEFHX1E150R 3500
25 | 20 | 22| 7.3 | 43 | 1.9 | 3200 | 40 EEFHX1E220R 3500
33| 7.3 | 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
docn2s] 1.0 0.7 0.25 0.25
10vDCtozsupc| ~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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Guidelines and Precautions

/\ Application Guidelines

1.Circuit design
1-1 Prohibited circuits

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

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

(4) Circuits greatly affected by leakage current

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

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

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.
XTPU series: 10 A




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 as 18 months or shorter.

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 be conscious that POSCAP in the storage bag is used up.
When remainder unfortunately occurs, return them to the storage bag once again and, please seal the unsealed
part by adhesive tape etc., including desiccants. Moreover, once and use it in time the storage bag is opened,

store POSCAP according to the table's Floor Life “Time” and “conditions”.

Floor life POSCAP is not compatible with
o JEDEC J-STD-020, J-STD-033
Conditions
4 weeks = 30 °C/60 %Rh
168 hours = 30 °C/60 %Rh
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. 6168639, 6313979, 6858800, 6891717, 7158368, 7326260, 8081421, 8149569, 8456804,
8559166

Guidelines and
Precautions
Mounting specifications,
Packing specifications

Line-up
Series system

diagram
Products list

Selection guide

TPU
TPH
TPG

TPSF
TPE
TPF
TQs
TQc

TA
TV
TH
TPB
TC
TPC

Catalog Deletion and
EOL models

Surface mount type

36



brecautions
Mounting specifications/
Packing specifications
Line-up

Series system
diagram

Products list

Selection guide

TPU
TPH
TPG

TPSF
TPE
TPF
TQs
TQC

TA
TV
TH
TPB
TC
TPC

Surface mount type

Catalog Deletion and

EOL models

37

Mounting specifications

Recommended soldering condition

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

O Peak temperature
2% - i i 5smax
S5 250 C feeees . R o .
58 220C - - R g G
O8 180 C Frmrmr e /1405 mag
2% 150 °C frmeeeeess = - e
) g H H
o8 :
o ® 60 s . :
£ max | 120 s max i 130 smaxi
a2 /

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
L5 .
S£ 260C
c o 217C
© 3 200%C
Lo
24 150°C
[
g8 H
%t max i 180 s max 1190 s max
=2 7 -
6 s max
Time(sec.)
BTQC series

The cycles of reflow soldering: Twice (max)

Peak temperature
H i 10 s max

250 C f------ - - ; . -

120 s max

Temperature on the
surface of capacitor
o
o
I8

Time(sec.)

MSoldering 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 o} C
S09 1.0 1 0.9 | 0.6 D12 2.4 | 2.9 | 3.7
Q A09 1.6 1 1.4 | 1.0 D15 2.4 | 29| 3.7
Al4 1.6 1 1.4 1 1.0 D15E | 24 | 2.9 | 3.7
BO9 1.6 | 2.7 | 1.4 D2E 2.4 | 29| 3.7
B1 1.6 | 2.7 | 1.4 D2 24 | 2.9 | 3.7
B1G 1.6 | 2.7 | 1.4 D3L 2.4 | 29| 3.7
B1S 1.6 | 2.7 | 1.4 D4 24 | 29| 3.7
B15G 1.6 | 2.7 | 1.4
B2 1.6 | 2.7 | 1.4
a C a B2S 1.6 | 2.7 | 1.4



Packing specifications

*We supply only embossed taping type

Packing specifications

Sprocket hole Component compartment
J

B Dimension of

carrier tape _ Wi f (Polarity)
p EES ﬁéﬂ} 4? 4‘9
[a) (=) .
DI B POSCAP
L e e
' ' Packing specifications
Lt § Line-up
K F G H = [ Series system
. . . = diagram
Direction of unreeling nitmm % Products list
TPU
Size code 0. B 0. 0. 0. 0. 0. J -
S09 1.65 2.4 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.3 0.25 TPG
A09 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.3 0.25 T TpsF
Al4 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 o
BO9 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.4 0.25 e TPE
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.4 0.25 = TPF
B1G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 § TQs
B1S 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 £ Tac
B15G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 S
B2 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 £ TA
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 a TV
D12 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3 TH
D15 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 e
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 TC
D2 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 TPC
D3L 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 3.2 0.3 Catalog Deletion and
D4 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 4.2 0.3 ooy

@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: 6210 um Width of cover tape: 9.5£0.2 mm 5.5+0.2 mm (¢ 180reel)

B Reel dimension

Lz,
i
| | (unit:mm)
A B C Wi w2

¢ 330%2 | ¢ 80%2 | ¢ 130.2 | 13.5%0.5 | 17.5%1.0
6 180%8 | ¢ 60+2 | ¢ 13%0.2| 9=05 | 17.4%1.0

BEMinimum packing quantity and weight

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

S09 3000 200 D12 4500 1200
A09 3000 200 D15 3000 1000
Al4 2500 200 D15E 4000 1000
BO9 3000 200 D2E 3000 1000
B1 3000 200 D2 3000 1000
B1G 2500 200 D3L 2500 1100
B1S 2500 200 D4 2000 1200
B15G 2500 200 *Small order quantity (500 pcs/reel) is available with TPE,
B2 2000 200 TPF and TQC series. Please contact our sales
B2S 2000 200 representative if you prefer it.
BDimension of packing case BUnits per packing case
Size code  Pieces/case Sizecode Pieces/case
S09 15000 D12 22500
A09 15000 D15 15000
Al4 12500 D15E 20000
BO9 15000 D2E 15000
. B1 15000 D2 15000
: {unitmm) B1G 12500 D3L 12500
Reel size ¢ 180 ¢ 330 B1S 12500 D4 10000
a 90 120 B15G 12500
b 240 360 B2 10000
c 240 360 B2S 10000
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Line-up

Size (mm)

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

) Capacitance Size
(uF)  code | W H

Series Page Features

Smallsize/Low profile
Large capacitance
For automotive
High voltage
Guaranteed at 125 °C

: -55t085|2.5t0 10 |150t0 300|4.7t0 100 [SO09 | 2.0 | 1.25] 0.9
Small size

TPU | 45 Low profile
Face down terminal

-55 to 85 6.3 100 150 BO9| 35|28 |09

Series system

diagram

-55t0 85| 6.3t0 10 {100 to 150| 33 to 100 |[AO9 | 3.2 | 1.6 | 0.9

Small size
TPH | 46 Lowprofle @] |@ -55t0105|2.5t06.3| 150 4710100 |A09| 3.2 | 1.6 | 0.9
Face down terminal
e & 551085 |2.5t06.3| 70  |100t0220|A14 | 3.2 | 1.6 | 1.4
TPF =
TQS 3
TQC - ) -551t0105|25t0125| 35t070 | 33t0220 |B1G| 3.5 | 2.8 | 1.1
- S Small size
- € TPG| 47 Lowprofle | @@
1 Large capacitance -5510105|2.5t0 6.3| 301070 |150t0220(B15G| 3.5 | 2.8 | 1.4
TPB ;
BT — Low ESR / Small size
't TPSF| 48 Large capacitance  |@ | @|@ -55t0 105(2.0to 2.5| 6109 270 B2S| 35| 28| 1.9
TPC Face down terminal
S roders

-551t0105|2.0to 10 | 11t035 |47t0470 | B2 | 3.5 | 2.8 | 1.9

-b51t0 105 6.3 35 470  \D15E| 7.3 | 43 | 1.4

[ETA TPE |49 t052 Low ESR [ ] -55t0105[ 2.5t0 10| 7to25 |68t0470 |D2E| 7.3 | 43 | 1.8

-55t0 105/ 2.5t0 10| 9to25 |220t0680|D3L| 7.3 | 43 | 2.8

-55t0 105/ 2.5t0 10 | 10to25 |330t0 1500| D4 | 7.3 | 4.3 | 3.8

-55t0 105| 2.0 6 220t0330|D2E| 7.3 | 43 | 1.8

Low ESR -
TPE | 53 Large capacitance o0 55t0 105/ 2.5t0 10| 5to 15 [150t0680|D3L| 7.3 | 43 | 2.8

-55t0105(2.5t06.3| 5to 10 [470to1000| D4 | 7.3 | 4.3 | 3.8

TQS | 54 High voltage @ |55t0105| 16to35|70t0150 | 6.8t03.3 |B1S| 3.5 |28 | 1.1

-55t0 105 35 300 2.7 B15| 35|28 | 14

-551t0 105| 16 to 35 [90t0 400| 3.9t033 | B2 | 35| 2.8 | 1.9

-b5t0 105 16 40 33 D12| 7.3 | 43 |1.15

ETATQC 55t056| High voltage ®
-55t0105| 16to 25 | 55t0 70 | 22to47 |D15| 7.3 | 43 | 14

-55t0 105| 16 to 35 [40to 150| 10t0 150 | D2 | 7.3 | 43 | 1.9

-55t0 105| 16 to 25 | 50to 70 | 68t0 150 |D3L| 7.3 | 43 | 2.8
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Size (mm)

SIS =
= 5 & & Category Rated : .
Series Page Features g § 'S 3 temperature voltage ESR (mQ) Cap?ié?nce 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
- -551t0 125/ 6.3t0 10 25 6810150 |[D2E| 7.3 | 4.3 | 1.8
High reliability
TV | 58 | Guaranteedat 125°C e o
-55to 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
-551t0 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
-551t0 105/ 6.3t0 10 | 35t040 [220t0470| D4 | 7.3 | 43 | 3.8
-5510125/4.0t0 6.3| 15t0 25 |100t0 330 |D2E| 7.3 | 43 | 1.8
TC 611062 Ggfqagge%d @ 551012525t 10| 5t025 [150t0680|D3L| 7.3 | 43 | 2.8
-55t0125/2.5t010| 5to25 (330t01000| D4 | 7.3 | 43 | 3.8
-551t0 105|6.3t0 12.5| 55t080 | 10to47 | BT | 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 2

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

6.3V.0Cto 10 V.DC
220 uF to 470 uF

v
TPC

Low profile

B 1 size

6.3V.DCto12.5V.DC
10 uF to 47 uF

UPGRADE

TPE

Low ESR

B 2 size

2.0VDCto 10V.DC
47 uF to 470 uF

D 2 size

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

D] 5Esw’ze

6.3 V.DC
470 wk

TPG

Small size
Low profile
Large capacitance

B] G size

2.5VDCt0 12.5VDC
33 wF to 220 uF

B15G

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

D2 E size

2.5VDCto 10V.DC
68 uF 10470 uF

D3 L size

2.5VDCto 10V.DC
220 uF 10 680 wF

D4 size

2.5VDCto 10V.DC
330 wFto 1500 uF

v
TPU

Small size - Low profile
Face down terminal type

S09

2.5V.DCto 10V.DC
4.7 uF to 100 uF

TH

Guaranteed
at 125 C

D2 E size

2.5VDC106.3V.DC
150 wF to 330 uF

[P.57 \ ¢

TA

High reliability

B 2 size

4.0V.DCto 10V.DC
47 uFt0 100 wk

P55 t0 56

TQC

High voltage

B 2 size

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

Bog size

6.3 V.DC
150 wk

DZ size

2.5VDCt0 10V.DC
68 WF to 220 uF

D2 E size

2.5VDCto 10V.DC
68 uF 10470 uF

D1 2 size

16 V.DC
33 uk

AO 9 size

2.5V.DC 10 10V.DC
33 uFto 100 uF

A1 4 size

25VDCt06.3VDC
100 wF to 220 uF

D3LS\Z€

4.0VDCt06.3V.DC
220 uF t0 330 uF

D3 |_ size

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

D1 5 size

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

D4 size

6.3V.DCt0 10V.DC
220 uF to 470 uF

.61 t0 62

TC

Guaranteed
at125C

D2 E size

v

TV

High reliability
Guaranteed at 125°C

D 2 E size

6.3V.DCt0 10V.DC
68 wFto150 uF

D3|_size

D 2 size

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

D3 I_ size

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

4.0V.DCt06.3V.DC
_I_PS F 100 4F t0 330 uF 1255&
Low ESR Low ESR
Large capacitance
Le\tance gSmalFi size D 3 L .
size
size . 2.5V.DCt0 10V.DC
2.0V.DC B2S s 150 4F 10 680 14F
220 uF to 330 uF 2.0V.DCto 2.5V.DC
270 uF High voltage
Small size+Low profile
D3 L ) D4 size
slze 25VDC 10 10VDC 16VDC to 35 VDC
2.5VDCto 10V.DC 330 wF to 1000 wF 6.8 wFto 33 uF
150 LF to 680 uF
D4 size
2.5VDC106.3V.DC
470 uF to 1000 wF
Case size (Unit:mm)
S09 A09 Al4 B09 B1 B1G B1S B15G B2 B2S D12 D15 DI15E D2E D2 D4
L 2.0 3.2 3.2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 7.3 7.3 7.3 7.3 7.3 7.3 7.3
W | 1.25 1.6 1.6 2.8 2.8 2.8 2.8 2.8 2.8 2.8 4.3 4.3 4.3 4.3 4.3 4.3 4.3
H 0.9 0.9 1.4 0.9 1.1 1.1 1.1 1.4 1.9 1.9 1.15 1.4 1.4 1.8 1.9 2.8 3.8

The size of each photo is nearly to full scale.



H

—_— Series system
B [IEYTET

Products list

TPU
TPH
(Unit:mm) TPG
TPSF
§ TPE
= TPF
<
= TQS
LXWxH (Unit:mm) £
Q TQC
SO9(|[AO9| | |AT4 | |BO9 ||| BTl |||B1G|| |B1S| [B15G g A
size size size size size size size size s
%) TV
TH
TPB
2.0x1.25x0.9| 3.2x1.6x0.9 | 3.2x1.6X1.4 | 3.5%x2.8%0.9 | 3.5x2.8%1.1 | 3.5X2.8x1.1 | 3.5X2.8x1.1 | 3.5X2.8x1.4 TC
TPC
p.45 P.46 P.46 p.45 P.63-64 P47 P.54 p.AT TP {
“atalog Deletion and
EOL models
TPU TPH TPH TPU TPC TPG TQS TPG
2.5VDCto 10V.DC | 25V.DCto 10V.DC | 2.5V.DC 10 6.3V.DC 6.3 V.DC 63VDCto 125VDC | 25VDCt0125V0C | 16 V.DCto 35V.DC | 2.5\ 6.3V.0C
4.7 uFto 100 wF | 33 wF to 100 wF | 100 wF to 220 wF 150 uF 10 uF t0 47 uF |33 wFto220 uF | 6.8 wF to 33 wF | 150 uF to 220 uF

LXWxH (Unit:mm)

B2 | |B2S|||D12|||D15|| [D15E|| |D2E||| D2 D3L D4

size size size size size size size size size
3.56x2.8%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 R51-52 P.51-52 P.56 P.51-52 P.58 P.51-52
TPE TPSF | TQC TQC TPE TPE TQC TPE v 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 10 10V.DC 10 V.DC 25VDCto 10V
47 uFto 470 uF 270 uF 33 uF 22 uF to 47 uF 470 uk 68 uFt0470 uF | 10 wF to 150 wF | 220 wuF to 680 uF 150 wk 330 uFto 15
P.57 P.53 P.63-64 P.53 P.56 P.53
TA TPF TPC TPF TQC
4.0VDCto 10V.DC 2.0V.DC 6.3V.DCto 10V.DC | 25V.DCto 10V.DC 16 V.DC to 25V.DC
AT uFto 100 uF 220 uF t0 330 uF | 68 wF to 330 wF | 150 uF to 680 uF 68 wF to 150 uF
2505 P.57 P.59 P.57 P.60 P.60
TQC TA TH TA TPB TPB
16 V.DC to 35 V.DC 2.5VDCto 10V.DC | 25V.DCto 10V.DC | 25V.DCto 10V.DC 4.0VDCto 10V.DC | 6.3 V.DC o 10V.DC
3.9 uFto 33 uf 68 F to 470 wF | 68 wF to 220 wF | 150 uF to 680 uF 150 WF to 330 wF | 220 wF to 470 uF
P.60 P.58 P.59 P.61-62 P.59
TPB TV T™H TC T™H
4.0VDCto 10V.DC 6.3V.DCto 10V.DC 40VDCt06.3VDC 2.5V.DCto 10V.DC | 6.3V.DCto 10V.DC

33 uF to 68 uF 68 uFto 150 uF 220 wF to 330 uF 150 wF to 680 uF | 220 wF to 470 wF
P59 P.61-62
TH TC
25VDC106.3V.DC 2.5VDCto 10V.DC
150 wF to 330 uF 330 uF to 1000 uF
P.61-62

4.0VDC1t06.3V.DC
100 wF to 330 uF

The size of each photo is nearly to full scale.
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Series system
diagram

Products list

TPU
TPH
TPG

TPSF
TPE
TPF
TQs
TQcC

TA
TV
TH
TPB
TC
TPC

Surface mount type

Products list

Size - ESR Matrix list

v.DC : : : 6.8 8.2 10
TPSF

Size code (ESR mQ)

33 47 68

2.0| TPE

TPF

TPU

TPH

L T F T B e S

TPSF

B L e e e T H

L T e e S S

TA

TH

L B B e S R REE

TPU

S09 (150)

TPH

A09 (150)

TPG

L e R

4.0[ TPF

TA

TPB

TH

LT T T e e S

Catalog Deletion and

EOL models
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TPU 509 (250)
TPH o b

S09 (150) |

S09 (150)
A09 (150)

TPG

TPE

TPF

6.3 TA

B2 (70)

B2 (70)

TPB [ oo

TPC

L R T ] S S RRREEEE

TPG

8.0| TPE

B1(70)

TPU S09 (300)

A09 (150)

B1G (70)

EXYCIM D2F (25)

S24GIOM D2E (25)

D2E (25)

B2 (70) B2(70)

D2 (45)

D2 (45)

B1(80)

B2 (100)

B1(80)
B2 (90)

B1G (70)

D12 (40)
D2 (70)

SZCIOM D15 (55) | _D2(50)

TQS

20 | TQC fommmmmmmeefommommeeeee -

o b 82 (100) NN

25

B1S(70)

B2 (90)

D2 (60)

B2(100) [PXEXGOIN

D2(90,45) | D2 (60,45)

TQS B1S (100)

35 jIelol B2 (400) D2 (120)

D2 (150)

TQS B1S(150)

Case size

B1G PBISH B15G

(847 :mm)




330 470 1000 1500

B2 (15,13) B2(15,11)
D2E (6) D2E (6)
JIaSl S09 (150)
Rl 409 (150) INEACO) poscAp"
B O S B B1G (70) | U IO S A N M Gudeinesamd
B-‘ 5G (30) : Precautions
TPSF G2 () g e
) B2(35,15,9) [ -
25| TPE [ DEG5I8150)] L
diagram
Lo i R R A A N G G T R Products list
TA D2E (25,15,9) TPU
TH D2 (45) D2E(25,18,15) .
L kil bl Ikl Rt Sl Rl R /= AR IR TPG
TPU TPSF
A14 (70) Q TPE
B15G (70) =
e MEEEBN B2(35 5235 |RDECAD] ) A D B g1
D2E (18) | D2E(25,18,15) e TQs
4.0| TPF - TQC
T D2E(25,18) L] 3 TA
TPB 5 T
TH D2E(25,18,15) -
e o] D2E(18) |DE@5I&H| D2E (25,18) [lB G0 Ao | ] s
|  TPB
B0 (100) TC
| s e s =
A14 (70) -
316 (70,55,35) | I 315G (70.35) P8 modets
) B2(35) B2(35,25) 35) i | p2E(25) DEXEBDA @508 | |
6.3
]
D2 (40) D2 (40)
| |peesis)|ioSE@ON  [Io@onoAGsd | ]
te |P2E@SI8) IDERSI815) D2E(2518) ] |D3L518159)D4(25,18,10)[D4(25,18)| |
TPG
8.0 1pc |NEEIESN
TPC D2 (40)
TPU
TPH
TPG
TPE
TPF
TA
10 oy
TPB [
TPC | D2 (45)
TH
TC
5 5| 1PG
TPC
| _D2(50)_
16| TQC [
TQS
20| tac pO3CGEY| [ ]
e I e o e e S IR B I e N e
TQS
TQC
35 [Tas
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Surface T P U _
mount type SEUES

B Small size, Low profile BFace down terminal type
(L2.0xW1.25xH0.9 mm) BRoHS compliance, Halogen free
@ Specifications
Items Specifications
Size code S09 B0O9
Category temperature range -55 C to +85 C
Rated voltage range 2.5V.DC to 10 V.DC 6.3 V.DC
Category voltage range 2.5V.DC to 10 V.DC 6.3 V.DC
POSCAP Rated capacitance range 4.7 uF to 100 wF 150 ukF
CPrecations Capacitance tolerance *£20 %(120 Hz /+20 C)
Mounti ifications,
Fackl TIECE Leakage current Please see the attached characteristics list
_rew s Dissipation factor(tan &) Please see the attached characteristics list
e ] % Surge voltage (V.DC) Rated voltage x1.15

+85 C, 1000 h, rated voltage applied

TPU
TPH Capacitance change | Within=20 % of the initial value
Endurance - —
TPG tané = 1.5 times of the initial limit
TPsF w DC leakage current| Within the initial limit
IZE = +60 C, 90 % to 95 %, 500 h, No-applied voltage
Tas § 5 heat (Steady state) Capacitance change | Within+40 %,—20 % of the initial value
TQc £ PN SR LRI At tand = 1.5 times of the initial limit
(S
TA £ DC leakage current | = 3 times of the initial limit
TV &
TH
TPB ] ] )
TC @ Marking and dimensions
TPC
FoLmeder S09 Size — T LS00 W 2016 [ £0.1 | G 0.1\ 0.1
R.Cap. cade . . s09 | 20 | 1.25 ] 09 | 05 | 0.9
Neaay | B9 | 35 |28 | 09 | 08 | 22

T %1 +£0.2:B09

R. Voltage code - ==

s s Lwi |
L= s CAIEEUD 2.5 4.0 6.3 | 10.0

BO9 Size | | Code e g j A
R.Cap. code
n

------ S09 size

Polarity _|

marking (+) 4.7 | 10 | 22 | 47 | 68 | 100

Code S A J S W A
Lot. No. BO9 size
R. Cap. (4F) JNEsI

oo [ &8

@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Si Specifications Standard

eSS v((\)/ltggf t?fg'))‘ (X})lggé) Eigp)' Cap(afaitFa)"ce L W H code C(ﬁ{%%; (;?ZRmﬁi) tan 6 %3 L(CMK)A' Part number Min.EaFc)kacgEg)Q'ty
85 | 25| 85 | 47 2.0 [ 1.25| 0.9 510 150 0.10 23.5 | 2R5TPU47MSI | 3000

22 85 | 25| 85 (100 | 2.0 | 1.25| 0.9 510 150 | 0.10 50.0 | ETPUTOOMSI | 3000

4 | 8 | 4 | 85| 68 | 20 | 1.25] 0.9 510 150 | 0.10 54.4 | 4TPU68MSI 3000

= 85 | 63|85 | 10 | 2.0 | 1.25] 0.9 209 400 250 | 0.10 6.3 | 6TPUTOMSI 3000
85 | 63| 85 | 22 2.0 | 1.25| 0.9 510 150 0.10 27.7 | 6TPU22MSI 3000

63 85 | 63| 85 | 47 | 20 | 1.25] 0.9 510 150 | 0.10 59.2 | 6TPUATMSI 3000

85 | 63| 85 |150 | 3.5 |28 | 0.9 [BO9| 670 100 | 0.70 94.5 | 6TPUT50MBI | 3000

10 | 85 | 10 | 85 4.7/ 2.0 | 1.25| 0.9 |S09 360 300 0.10 4.7 | T0TPU4R7MSI | 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 the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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 H _
mount type NEUES

B Small size, Low profile H Face down terminal type
(L3.2xW1.6xH0.9 mm) B RoHS compliance, Halogen free
@ Specifications
Items Specifications
Size code A09 Al4
Category temperature range -55 C to +105 C / -55 C to +85 C (Rated temp. 85 C)
Rated voltage range 2.5V.DC to 10 V.DC 2.5V.DC to 6.3 V.DC
Category voltage range 2.5V.DC to 10 V.DC 2.5V.DC to 6.3 V.DC
Rated capacitance range 33 uFto 100 wF 100 wF to 220 uF POSCAP
Capacitance tolerance +20 %(120 Hz/+20 C) Crecaumions
Mountir S
Leakage current Please see the attached characteristics list L_Packng specitcations
Dissipation factor(tan§) Please see the attached characteristics list %“”37&“?
Surge voltage(V.DC) Rated voltage x1.15 % Products ot

+105 °C, 1000 h rated voltage applied
*Rated temp, 85 C Products: 85 C, 1000 h, rated voltage applied
Endurance 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
) Within+50 %, —20 % of the initial value (ETPH220MABC)
Damp heat (Steady state) Capacitance change 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

Surface mount type

@® Marking and dimensions

Catalog Deletion and
EOL models

A09,/A14 Size A09 Size (6TPH100MAEA)
L L
— 1
Polarity R.Cap‘. code Polarity R.Cap. code
o 1T i Week |

(unit : mm)
e L02 w02 {01 §=0.2 ] 0.1 R voltage (v00) [IERE 4.0 6.3 10
A09 Code e g j A
Al4
33 47 68 100 | 150 | 220
Code N7 S7 W7 A8 E8 J8

@ Characteristics list

o vE?tt:gde Rated Category C?tegory caﬁaa(;[imce Case size (mm) Size Spelcifications : Standarq _
T e BT L w n el B nos (OB partrumver D
105 | 2.5 |105| 100 | 3.2 1.6 | 0.9 |A09 510 150 0.10 25.0 | ETPHTOOMHA | 3000

25 85|25 | 85| 220 | 3.2 1.6 | 1.4 |A14 740 70 0.10 | 110.0 | ETPH220MABC | 2500

4 1051 4 |105 68 | 3.2 1.6 | 0.9 |A09 510 150 0.10 27.2 | 4TPH68MHA 3000

TP 85| 4 85| 150 | 3.2 1.6 | 1.4 |A14 740 70 0.10 | 120.0 | 4TPH150MABC | 2500
105 | 6.3 |105| 47 | 3.2 1.6 | 0.9 209 510 150 0.10 29.6 | 6TPHATMHA 3000

63| 8|63 | 85| 100 | 3.2 | 1.6 | 0.9 670 100 | 0.10 63.0 | 6TPHTO00OMAEA | 3000
85|63 | 85| 100 | 3.2 1.6 | 1.4 |A14 740 70 0.10 | 126.0 | 6TPHT00MABC | 2500

10| 8| 10| 8| 33|32 | 1.6 | 0.9 |A09| 510 150 | 0.10 33.0 | ATPH33MAHA | 3000

%1 :Ripple current (100 kHz/ +45 “C) %2:ESR (100 kHz/+20 C) %3:tané (120 Hz/+20 C) X4 :After 5 minutes

®Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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 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+105TC
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
POSCAP Rated capacitance range 33 wF to 220 uF 150 uF to 220 uF
Guidelines and o
Secmtons” | Capacitance tolerance £20 %(120 Hz/+20 C)
Mounti ifications,
Packing specifications Leakage current Please see the attached characteristics list
SL'”evuT Dissipation factor(tan &) Please see the attached characteristics list
e Surge voltage (V.DC) Rated voltage x1.15

+85 C, 1000 h, rated voltage applied

TPU
TPH Capacitance change | Within=20 % of the initial value
Endurance - e
TPG tané = 1.5 times of the initial limit
TPsF o DC leakage current | Within the initial limit
IZE = +60 C, 90 % to 95 %, 500 h, No-applied voltage
Tas 3 Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
Tac £ amp heat tuteady state tans < 1.5 times of the initial limit
TA £ DC leakage current | = 3 times of the initial limit
TV =
TH
TPB . . .
T @® Marking and dimensions
TPC
EOL models

T L 03401 W+03/01 H0.1 §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|
(+)

Ee) 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 Category Category  Rated Case size (mm) Specifications Standard

e 2 e W BT L w e o O s (S panruneer NP
s5 85| 2 |105 3.5 | 28 | 1.1 |B1G| 1000 70 0.10 55.0 | 2R5TPG220M | 2500

85| 2 |105| 220 | 35 | 28 | 1.4 B15G 1400 |30/300kdz| 0.10 | 110.0 | 2R5TPG220MUG | 2500

4 851 3.2 1105 3.5 2.8 1.4 1000 70 0.10 88.0 | 4TPG220M 2500

85 5 | 105 3.5 2.8 1.1 1000 70 0.10 63.0 | 6TPG100M 2500

85 5 1105| 100 | 3.5 2.8 1.1 |B1G| 1100 55 0.10 63.0 | 6TPGT100MG 2500

TPG| 6.3 85 5 | 105 3.5 2.8 1.1 1200 |35/300kHz| 0.10 | 126.0 | 6TPG100MZGD | 2500
85 5 1105 3.5 2.8 1.4 1000 70 0.10 94.5 | 6TPG150M 2500

85 5 1105 120 3.5 2.8 1.4 B1sG 1200 |35/300kdz| 0.10 | 189.0 | 6TPG150MZG | 2500

85 | 6.3 | 105 47 3.5 2.8 1.1 1000 70 0.10 37.6 | 8TPG4TM 2500

10 85 8 [ 105 3.5 2.8 1.1 |B1G| 1000 70 0.10 47.0 | T0TPG47M 2500
125 85| 10 [ 105 33| 35 | 28 | 1.1 1000 70 0.10 41.3 | 12TPG33M 2500

%1 :Ripple current (100 kHz/ +45°C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) x4 :After 5 minutes
@®Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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

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

M Super low ESL (0.7 nH) W 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) ‘ Chrecautions
Leakage current Please see the attached characteristics list "Fating spchcatons
Dissipation factor(tan§) Please see the attached characteristics list LL'L”ey“i
Surge voltage (V.DC) Rated voltage x1.15 o ——

+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)

()
o
>
=
=
c
=
o
=
@
[s)
©
¢«
=
S
n

® Marking and dimensions

Catalog Deletion a

R \/ lt d L (unrt : mm) EOL models
- Yotape coce [ TN 02 W02 |01 §=*03 \y] 0.
Polarity __ [. z B2S | 35 | 28 | 1.9 | 0.8 | 2.2
marking
(+)
R.Cap. code - AEVED] 2.0 2.5 270
Lot. No. Code d . e 5

@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Specifications Standard

. . Size -
Series voltage temp, yoltage ~temp.  cacience de o RiPRle - ESRI) .o LC X4 Vi Pctaghg 'ty
(©) VDO (€) ®H L W H cOte qurent K my) 1N 8 X3 Ty Partnumber Toq
5 105 2 105 3.5 2.8 1.9 3200 |6/500kHz| 0.08 108.0 | 2TPSF270M6E | 2000
TPSF 105 2 105 | 270 | 3.5 2.8 1.9 |B2S| 2400 [9/300kHz| 0.08 108.0 | 2TPSF270M9G | 2000
2.5 1105 | 2.5 | 105 3.5 2.8 1.9 3200 |6/500kHz| 0.08 135.0 | ETPSF270M6E | 2000

%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 the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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

@ Specifications

Items

TPE ==

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

Series |RGRiE

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

47 uF to 470 uk

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

+105 C, 1000 h rated voltage applied

*Rated temp, 85 C

Products:85 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

Damp heat (Steady state)

+60 C, 90 % to 95

%, 500 h, No-applied voltage

Capacitance change

Within+50 %, =20 %(2R5TPE220MAZB(MAPB,MAFB), 2R5TPE330MAZB,
2TPE330MAFB(MADGB), 2TPE4ATOMAJGB(MAFB), 2TPE330MFB,
ETPE330MAFB (MA9GB) )

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

tané

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

@ Marking and dimensions

R.Cap. code

Polarity
marking -,
(+)

R. Voltage code

(unit : mm)

| 0.2 5 £02 |1 0.1

H 0.1

W 0.2

Size code
B2

biEebel 2.0 | 2.5 | 4.0 | 6.3 | 8.0 [{10.0
Code d e g j k A

[ 47 1100(120]150(220|330|470
Code S7 A8 | C8 | E8 | JB | N8 | S8




@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Specifications Standard

. . Size -
Serigs voltage temp, yoltage temp.  capacience ol Ripele T INESR ) wa LC X4 Hin Packagng Uty
(C) (v.DC) (C) P L W e %%Rer.”nﬁéi (mQ max.) tan 3 %3 (uA) 0 g el (pcs)
105 | 2 |105 35 28 |1 2000 | 15 | 0.08 | 132.0 |2TPE330MFB | 2000
85 | 1.8/105(330 | 35| 28 | 1 2000 | 15 | 0.08 | 132.0 |2TPE330MAFB| 2000
2 | 8518|105 35| 28 | 1 2000 [13300k#2| 0.08 | 132.0 |2TPE330MADGB | 2000 POSCAP
85 | 1.8 | 105 70 35| 2.8 | 1 2300 15 | 0.10 | 188.0 | 2TPE47OMAFB | 2000 CPracauiong.
85 | 1.8 1105 35| 28 | 1 2300 |11300k#z| 0.10 | 188.0 | 2TPEATOMAJGB | 2000 | "Facing specifcations _
85 | 2 |105 35| 28 | 1 2000 | 15 | 0.08 | 110.0 |2RSTPE220MAFB | 2000 S e
= diagram
105 | 2.5 | 105 35| 2.8 | 1 1800 [15/300kz 0.08 | 110.0 | 2R5TPE220MFGB | 2000 =] pew—m—
105 | 25105 | | 35| 28 | 1 1700 | 21 | 0.08 | 55.0 [2R5TPE220MLB | 2000
85| 2 |105 35 | 28 | 1 1600 | 25 | 0.08 | 55.0 |2R5TPE220MAPB| 2000
105 | 2.5 | 105 35 [ 28 | 1 1400 | 35 | 0.08 | 55.0 [2R5TPE220MZB | 2000
25| 85| 2 | 105 35 | 28 | 1 1400 | 35 | 0.08 | 55.0 |2R5TPE220MAZB | 2000 g
85 | 2 |105 35| 28 | 1 1400 | 35 | 0.08 | 82.5 [2R5TPE330MAZB| 2000 £
DER 85 | 2 | 105 35 | 28 |1 3200 |9300kHz| 0.08 | 165.0 |ETPE330MA9GB| 2000 §
M105 2 |105[330 | 35| 28 | 1 3200 [9300kHz| 0.08 | 165.0 |ETPE330MIGB| 2000 &
>
TPE| EEDA 85 | 2 | 105 35 | 28| 19| B | 2700 | 15 | 008 | 1650 |ETPE330MAFB | 2000 %
D105 | 2 | 105 35| 28 | 1 2700 | 15 | 0.08 | 165.0 |[ETPE330MFB| 2000
105 | 4 |105|100 | 35| 2.8 | 1 1400 | 35 | 0.08 | 40.0 |[4TPETOOMZB | 2000

4 85 | 3.2[105| 150 | 35| 2.8 | 1
85| 3.2]105|220 | 35| 28 | 1

1400 35 0.08 60.0 |4TPET50MAZB | 2000
1400 35 0.08 88.0 |4TPE220MAZB | 2000

Catalog Deletion and
EOL models

105 | 6.3 | 105 35 | 28 | 1 1600 25 0.08 63.0 | 6TPETOOMPB | 2000

85 | 5 | 105|100 | 3.5 | 2.8 | 1 1400 35 0.08 63.0 | 6TPETOOMAZB | 2000

105 | 6.3 | 105 35 | 28 | 1 1400 35 0.08 63.0 |6TPETOOMZB | 2000

6.3 85| 5 |105]120 | 35| 28 | 1 1400 35 0.08 75.6 | 6TPE120MAZB| 2000
85 | 5 | 105 35| 28 | 1 1600 25 0.08 94.5 | 6TPET50MAPB | 2000

85 | 5 | 105 10 35| 28 | 1 1400 35 0.08 94.5 | 6TPET50MAZB | 2000

85 | 5 | 105 220 35| 28 | 1 1400 35 0.10 | 138.6 | 6TPE220MAZB| 2000

BT 85 | 5 | 105 351 28 | 1 1600 25 0.10 | 138.6 | 6TPE220MAPB| 2000

8 85 6.3 [105| 100 | 3.5 | 2.8 | 1
10 | 85| 8 |105| 47| 35| 28 | 1

1400 35 0.08 80.0 | 8TPETOOMAZB | 2000
1400 35 0.08 47.0 | T10TPE4TMAZB| 2000

Olo|lo|lo|o|o|lo|o|lo|o|o|o|lo|lo|o|o|lo|lo|o|o|lo|o|o|o|lo|o|b|o|o

%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 the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

% :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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Line-up

Series system
diagram

Products list

Selection guide

TPU
TPH
TPG

TPSF
TPE
TPF
TQs
TQC

TA
TV
TH
TPB
TC
TPC

Catalog Deletion and

Surface mount type

EOL models

51

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.)

B RoHS compliance, Halogen free

Items Specifications
Size code D15E D2E D3L D4
Category temperature range -55Cto+105C
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 uk 68 uF to 470 ukF ‘ 220 wF to 680 wF [330 wF to 1500 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

+105 C, 2000 h, rated voltage applied
%Rated temp, 85 C products:85 C, 1000 h, rated voltage applied6TPE330MAP, 6TPE4A7TOMAZU:85 C, 2000 h

Capacitance change

Within=20 % of the initial value

tané

= 1.5 times of the initial limit

DC leakage current

Within the initial limit

Damp heat (Steady state)

+60 C, 90 % to 95

%, 500 h, No-applied voltage

Capacitance change

Within+50 %, —20 %(2R5TPE220M(L, F, 9), 2R5TPE330M
(LF, C, 9, 7), 2R5TPE4ATOM(L F, C, 9, 7), 2R5TPET000M(F, C)

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

tané

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

@ Marking and dimensions

R. Capacitance

Polarity
marking—|
(+)

R. Voltage code

Lot. No. E

L

(unit : mm)
Size code W 0.2 S 0.2 W1 0.1
D15E | 7.3 4.3 1.4 1.7 2.4

D2E 7.3 4.3 1.8 1.3 2.4

L £0.3

H *0.231

+ = 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  Rated Case size (mm) Specifications Standard

. . Size - ; : I
D T e 5 WS L w W code RS B gy (EXS part number "
105 | 2.5 | 105 73 | 43 | 1.8 3000 | 9 | 010 | 550 |2R5TPE220M9| 3000
105 25 [105| . [73 [ 4318 3100 | 15 | 010 | 55.0 |2R5TPE220MF | 3000
105 | 2.5 | 105 73 | 43 | 18 2800 | 18 | 0.10 | 55.0 |2R5TPE220MI | 3000
105 | 2.5 | 105 73 | 43 | 1.8 2400 | 25 | 010 | 55.0 |2R5TPE220M | 3000
105 | 25 | 105 73 | 43 | 18 4400 | 7 | 0.10 | 825 |2R5TPE330M7| 3000
105 | 2.5 | 105 73 | 43 | 18 3900 | 9 | 010 | 82.5 |2R5TPE330M9| 3000
105 [ 25 | 105| .. [ 73] 43| 18 3500 | 12 | 0.10 | 82.5 |2R5TPE330MC| 3000 B Lnew
105 | 2.5 | 105 73 | 43 | 1.8 |D2E| 3100 | 15 | 0.10 | 82.5 |2R5TPE330MF | 3000 & hame
105 | 2.5 | 105 73 | 43 | 18 2800 | 18 | 0.10 | 82.5 | 2R5TPE330MI | 3000 & | Products list
105 25 | 105 73 | 43 ] 18 2400 | 25 | 010 | 82.5 |2R5TPE330M | 3000
25 905 25 [105 73 | 43 | 18 4400 | 7 | 0.10 | 117.5 | 2R5TPE4ATOM7 | 3000
105 | 2.5 | 105 73 | 43 | 18 3900 | 9 | 0.10 | 117.5 | 2R5TPEATOM9 | 3000
105 | 25 | 105 | 470| 7.3 | 4.3 | 1.8 3500 | 12 | 0.10 | 117.5 | 2R5TPEATOMC| 3000 .
105 | 2.5 | 105 73 | 43 | 18 3100 | 15 | 0.10 | 117.5 | 2R5TPEATOMF | 3000 =
105 | 2.5 | 105 73 | 43 | 18 2800 | 18 | 0.10 | 117.5 | 2R5TPEATOMI | 3000 £
105] 25 [105] [ 7.3 43 |28 7350 [ 12 | 0.10 | 170.0 [2RETPEGSONCL | 2500 g
105 [ 25 | 105 73 | 43 | 28 3100 | 15 | 0.10 | 170.0 | 2R5TPE6SOMFL | 2500 3
105 | 2.5 | 1051000 | 7.3 | 43 | 3.8 3900 | 15 | 0.15 | 250.0 | 2R5TPET000MF | 2000 5
105 25 [105] . 17343 | 38 | D4 | 4400 | 12 | 015 | 375.0 |RETPEIS00MC| 2000
105 | 2.5 [ 105 73 | 43 | 38 3900 | 15 | 0.15 | 375.0 |2R5TPEI500MF | 2000
105] 4 |105| 150| 7.3 | 43 | 1.8 2800 | 18 | 010 | 60.0 |4TPE150MI | 3000
105 4 | 105 73| 43| 18 3100 | 15 | 010 | 88.0 |4TPE220MF | 3000
105| 4 [105] 220[ 7.3 [ 43| 18| | 2800 [ 18 [ 0.10 | 88.0[4TPE220MI | 3000 Catalgg Detetion and
105 4 |105 73 | 43 | 18 2400 | 25 | 0.10 | 88.0 |4TPE220M 3000
, o5 4 Thos | T3 a3 18 2800 | 18 | 010 | 132.0 |4TPE330MI | 3000
105] 4 |105 73| 43 | 18 2400 | 25 | 0.10 | 132.0 |4TPE330M 3000
- 05| 4 |105 73 | 43 | 28 3500 | 12 | 0.10 | 188.0 |4TPE47OMCL | 2500
105 [ 4 [105]| ,. [ 7343 [ 28 | , [ 3100 | 15 | 0.10 | 188.0 |4TPEATOMFL | 2500
05| 4 |105 73 | 43 | 28 2800 | 18 | 0.10 | 188.0 |4TPEATOMIL | 2500
105 4 | 105 73 | 43 | 28 2400 | 25 | 0.10 | 188.0 |4TPE47OML | 2500
105 [ 63 105 , [ 73| 43 | 18 2800 | 18 | 010 | 63.0 |6TPETOOMI | 3000
105 | 6.3 | 105 73 | 43 | 1.8 2400 | 25 | 0.10 | 63.0 |6TPE100M 3000
105 | 6.3 | 105 73 | 43 | 18 3100 | 15 | 010 | 94.5|6TPEI50MF | 3000
105 | 6.3 | 105| 150 | 7.3 | 43 | 1.8 2800 | 18 | 010 | 945 |6TPEI50MI | 3000
105 | 6.3 | 105 73 | 43 | 1.8 |D2E| 2400 | 25 | 0.10 | 94.5 |6TPE150M 3000
105 | 6.3 | 105 73 | 43 | 1.8 2800 | 18 | 0.10 | 138.6 |6TPE220MI | 3000
105 | 6.3 | 105| 220 7.3 | 43 | 1.8 2400 | 25 | 010 | 138.6 |6TPE220M 3000
85| 5 | 105 73| 43 | 18 2400 | 25 | 010 | 138.6 |6TPE220MAP | 3000
85| 5 | 105 73 | 43 | 18 2400 | 25 | 010 | 207.9 |6TPE330MAP | 3000
85| 5 | 105 73 | 43 | 28 2400 | 25 | 0.10 | 207.9 |6TPE330MAL | 2500
63| 85| 5 |105 73 | 43 | 28 3900 |9/500ki| 0.10 | 207.9 |6TPE330MAGEL | 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 | 207.0 |6TPE330MIL | 2500
105 | 6.3 | 105 73 | 43 | 28 2400 | 25 | 0.10 | 207.9 |6TPE330ML | 2500
85| 5 | 105 73 | 43 | 38 | D4 | 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 | 43 | 3.8 3500 | 18 | 0.15 | 296.1 |6TPE470MI | 2000
105 6.3 | 105 73] 43 [ 38, [ 3000 | 25 | 015 | 296.1 [6TPE47OM 2000
105 | 63 | 105 . | 73 | 43 | 38 3500 | 18 | 0.15 | 4284 |6TPE6SOMI | 2000
105 6.3 | 105 73 | 43 | 38 3000 | 25 | 0.15 | 428.4 |6TPE68OM 2000
05| 10 | 105| 68| 7.3 | 43 | 1.8 |D2E| 2400 | 25 | 0.10 | 68.0 |10TPE6SM 3000
1o |19 [ 1o 05| T3 43 [ 28| T 2800 | 18 | 0.10 |220.0 [10TPE220MIL | 2500
105 | 10 | 105 73 | 43 | 28 2400 | 25 | 010 | 220.0 | 10TPE220ML | 2500
105 | 10 [105| 330| 7.3 | 43 | 3.8 | D4 | 3000 | 25 | 0.10 | 330.0 |TOTPE330M | 2000

%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".
% :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 T P F _
mount type NEES

W Low ESR(5mQ) B RoHS compliance, Halogen free
M 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
POSCAP Rated capacitance range 220 WF to 330 uF 150 wF to 680 uF 470 wF to 1000 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
"jw Leakage current Please see the attached characteristics list
_rew s Dissipation factor(tan §) Please see the attached characteristics list
e ] g Surge voltage (V.DC) Rated voltage x1.15
TPU +105 °C, 2000 h, rated voltage applied
TPH Capacitance change | Within+=20 % of the initial value
Endurance - —
TPG tané = 1.5 times of the initial limit
TPse w DC leakage current | Within the initial limit
% +60 C, 90 % to 95 %, 500 h, No-applied voltage
TQs § e dEes Within+50 %,-20 % of the initial value(2TPF220M6, 2TPF330M6, ETPF1000MéH (5H)
TQc £ Damp heat (Steady state) Within+40 %, —20 % of the initial value (Except for above model)
TA ~.§ tané = 1.5 times of the initial limit
1: & DC leakage current| = 3 times of the initial limit
o @ Marking and dimensions
TPC

(unit : mm)

Catalog Deletion and

EOL models R L:03 W02 H=02x1 §+0.2 W1 0.1
R. Capacitance D2E 7.3 4.3 1.8 1.3 2.4

L
D3L 7.3 4.3 2.8 1.3 2.4
+

D4 7.3 4.3 3.8 1.3 2.4

Polarity _| ]
marking (+) + sa
%1 £0.1:D2E

[Lét. No.
R. Voltage code [‘ hI el 2.0 | 25 | 40 | 6.3 | 10.0
Ls.

S [w1] Code d e g j A

@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Specifications Standard

q : Size =
Series voltage temp, yoltage temp.  capeciance Ripple  FSR %2 ., LC X4 Min.Packaging Q'
O VDo) (C) WP code cument X1 ) 10 § %3 (uA) Part number (pcgsg)w
> . . . D2E 6 . 2TPF220M6
105 2 |105| 330 7.3 | 4.3 1.8 4700 6 0.10 | 132.0 | 2TPF330M6 3000
105 | 2.5 105 | 330 7.3 | 4.3 2.8 4400 7 0.10 82.5 | 2R5TPF330M7L | 2500
105 | 2.5 1105 7.3 | 4.3 2.8 D3L 4400 6 0.10 | 117.5 | 2R5TPF470M6L | 2500
105 | 2.5 | 105 470 7.3 | 43 2.8 4400 7 0.10 [ 117.5 | 2R5TPF4TOMTL | 2500
105 | 2.5 1105 7.3 | 4.3 2.8 4400 10 0.10 | 117.5 | 2R5TPF470ML | 2500
105 | 2.5 1105 7.3 | 4.3 3.8 | D4 6100 5 0.10 | 117.5 |ETPF470M5H | 2000
2.5 1105 |25 |105 7.3 | 43 2.8 4400 6 0.10 | 170.0 | 2R5TPF680M6L | 2500
105 | 2.5 | 105 630 7.3 | 4.3 2.8 | D3L| 4400 7 0.10 | 170.0 | 2R5TPF680OMTL | 2500
105 | 2.5 1105 7.3 | 4.3 2.8 4400 10 0.10 | 170.0 | 2R5TPF680ML | 2500
TPF 105 | 2.5 | 105 7.3 | 43 3.8 6100 5 0.10 | 170.0 |ETPF680OM5H | 2000
105 | 2.5 | 105 1000 7.3 | 4.3 3.8 | D4 6100 5 0.10 | 250.0 |ETPF1000M5H | 2000
105 | 2.5 | 105 7.3 | 4.3 3.8 5600 6 0.10 | 250.0 |ETPF1000M6H | 2000
105 | 4 |105| 330 7.3 | 4.3 2.8 D3L 4000 12 0.10 | 132.0 |4TPF330ML 2500
4 1105] 4 |105 ] 470| 7.3 | 4.3 2.8 4400 10 0.10 [188.0 |4TPF470ML 2500
105 | 4 |105| 680 7.3 | 4.3 3.8 | D4 4400 10 0.10 | 272.0 |4TPF680OMAH | 2000
105 | 6.3 | 105 7.3 | 4.3 2.8 6100 5 0.10 |138.6 |6TPF220M5L | 2500
105 | 6.3 | 105 | 220 7.3 | 4.3 2.8 D3L 4600 9 0.10 | 138.6 |6TPF220M9L | 2500
6.3 [ 105 | 6.3 [ 105 7.3 | 4.3 2.8 4000 12 0.10 | 138.6 | 6TPF220ML 2500
105 | 6.3 [105 | 330] 7.3 | 4.3 2.8 3900 9 0.10 |207.9 |6TPF330MIL | 2500
105 1 6.3 |105 | 470| 7.3 | 4.3 3.8 | D4 4400 10 0.10 |296.1 |6TPF470MAH | 2000
10 | 105 ] 10 [ 105 150] 7.3 | 4.3 2.8 | D3L| 3600 15 0.10 | 150.0 | 10TPF150ML 2500

%1 :Ripple current (100 kHz/ +45 °C) %2:ESR (100 kHz/+20 C) %3:tand (120 Hz/+20 C) x4 :After 5 minutes

@Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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

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

H High voltage (35 V.DC max.)

TQS s

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 WwF to 33 wF POSCAP
suidelines and
Capacitance tolerance +20 %(120 Hz /+20 C) | CPrecavmions
Mounting specifications,
Leakage current Please see the attached characteristics list | Packing specincations _
Line-up

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

Dissipation factor(tan )
Surge voltage (V.DC)

Series system
diagram
Products list

Selection guide

Endurance

Damp heat (Steady state)

()
o
>
=
=
=
>
o
=
@
Q
S
«
=
=
n

@® Marking and dimensions

Catalog Deletion and
EOL models

L (unit : mm)
R.Voltage code [ ] T 102 w02 {01  S*03 Wi 0.1
S ® ]; BIS | 35 | 28 | 1.1 | 08 | 2.2
marking (+)
ki R Voltage (V.DC) JEG] 25 35
R.Cap. code ‘ . Code C E Y,
Lot. No.

6.8 10 33
W6 A7 N7

Code

@ Characteristics list

Rated  Rated Category Category  Rated Standard

LC x4 Hin. Packging Qy
(WA) Part number (pcs)

Case size (mm)

. Specifications
Size Ripple
L W H

code current %1 ESR K2
(mAr.m.s.)  (mQ max)

Series voltage temp, yoltage temp.  capacitence
(C) (VDo) (€) P

tan § %3

16 | 105 | 16 | 105 | 33 35 | 28 | 1.1 1500 70 0.1 52.8 | 16TQS33MBD | 2500
TQS| 25 | 105 | 25 [ 105 | 10 3.5 | 28 | 1.1 |B1S| 1000 100 0.1 25 | 25TQSTOMED | 2500
35 |105| 35 |105| 6.8] 3.5 | 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:tand (120 Hz/+20 C)

%41 After 5 minutes

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

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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POSCAP

Guidelines and
Precautions

Mounti

Packil

ifications,
fications

Line-up
Series system
diagram
Products list

Selection guide

Surface mount type

Catalog Deletion and
EOL models
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Surface Q Sel’les
mount type I C | Bsize |

B 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 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(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

L st (Siiaely siFi) tané = 1.5 times of the initial limit

DC leakage current| = 3 times of the initial limit

® Marking and dimensions

(unit : mm)

T L02 w202 H=01 §=x02
B2

RG] 16 | 20 | 25 | 35

2 . Code C D E V
LS.

W]
2.713.915.6/8.2] 10| 15| 22|33
Code L6 | Q6| U6 | Y6 |AT | E7|J7 | N7

R. Capacitance code
|
ﬂ

Polarity _,| 2
marking (+) [E
Lot No.

R. Voltage code

E?ﬁ

@ Characteristics list

o v%?tt:;e Rated Category C?tegory car;:ctﬁadnce Case size (mm) Size o Spelcifications : Standarq —
o R R o T L w o gl 2 s (X0 rotumber S0
105| 16 | 105 | 10 351 28 | 1.9 800 100 0.10 48.0 | 16TQCT0OM 2000

16 [105] 16 | 105| 15 35 | 28 | 1.9 1000 90 0.10 72.0 | 16TQC15M 2000

105 | 16 | 105 | 33 35 | 28 | 1.9 1000 90 0.10 |158.4 | 16TQC33MYFB | 2000

Tac| 20 105 20 [105| 82| 35 | 28 | 1.9 - 800 100 0.10 49.2 | 20TQC8R2M 2000
105 | 20 | 105 22 35| 28 | 1.9 1000 90 0.10 |132.0 | 20TQC22MYFB | 2000

25 105| 25 |105| 56| 3.5 | 28 | 1.9 800 100 0.10 42.0 | 25TQC5REM 2000

105 | 25 | 105 | 15 35 | 28 | 1.9 900 100 0.10 |112.5 | 25TQCT5MYFB | 2000

35 1105 35 |105| 39| 35 | 28 | 1.9 500 | 400 0.10 40.9 | 35TQC3RIMYF | 2000

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

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

% :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.



Series |RGRiE

D size

Surface
mount type

TQC =

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 uF 22 uFto 47 uF | 10 wFto 150 uF | 68 wF to 150 wuF POSCAP

Guidelines and
Precautions

+20 %(120 Hz/+20 C)
Please see the attached characteristics list
Please see the attached characteristics list
Rated voltage x1.15
+105 °C, 2000 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

Capacitance tolerance
Leakage current
Dissipation factor(tan &)
Surge voltage (V.DC)

Line-up
Series system
diagram
Products list

Selection guide

Endurance

Damp heat (Steady state)

Surface mount type

® Marking and dimensions

R. Capacitance F;’ (unit : mm)
........... E - ey L 02 w*02 H0.1% §=*0.2 i 0.1
Polarity _, 4 Catalog Deletion and
marking (4) : ] D12 7.3 4.3 1.15 1.3 2.4 log Deletio
w [‘ h D15 7.3 4.3 1.4 1.3 2.4
Lot. No. +

R. Voltage code S 35 W1 D2 7.3 4.3 1.9 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4

R.Vottage (VDC) (R 20 25 35 %1 D3Lsize (£0.3) %2 D12 size (+0.05) . D3L size (+0.2)

Code C D E \

@ Characteristics list

Rated Rated Category Category  Rated Standard
Hin Packagng Uty

(pcs)

Specifications

Size

Ripple ~ FSR 2 .

code X
current X1 (mQ max) tan § %3

Case size (mm)
LC x4
(1A)

Series voltage temp, yoltage temp.  caectance
(c) woo (¢ w LW o H

Part number
(mAr.m.s.)

1051 16 | 105 33 7.3 | 43 |1.15 |D12] 1800 40 0.10 52.8 | 16TQC33MYFS | 4500
105 ] 16 | 105 7.3 | 4.3 1.9 | D2 | 1400 70 0.10 52.8 | 16TQC33MYFD| 3000
105 ] 16 | 105 7.3 | 4.3 1.4 |D15] 1500 55 0.10 75.2 | 16TQCATMYFT | 3000
105 | 16 | 105 | 47 | 7.3 | 4.3 1.9 1800 40 0.10 75.2 | 16TQC4ATMW 3000

16 [ 105 ] 16 [ 105 7.3 | 4.3 1.9 D2 1450 55 0.10 75.2 | 16TQCATMYFD| 3000
105 | 16 |105| 68 | 7.3 | 4.3 1.9 1500 50 0.10 [ 108.8 | 16TQC68MYF | 3000
105 | 16 | 105|100 | 7.3 | 4.3 1.9 1800 50 0.10 [ 160.0 | 16TQCTOOMYF| 3000
105 | 16 | 105 150 7.3 | 43 | 2.8 |D3L| 1800 50 0.10 | 240.0 | 16TQCI50MYF| 2500

1051 16 | 105 7.3 | 4.3 1.9 1500 70 0.15 1240.0 | 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 7.3 | 4.3 1.9 1450 55 0.10 94.0 | 20TQC47MYF | 3000
TQC 20 | 105 | 20 | 105 7.3 | 4.3 1.4 |D15] 1500 55 0.10 94.0 | 20TQC47MYFT | 3000
DE 105 | 20 [ 105 100 7.3 | 4.3 1.9 | D2 | 1250 100 0.10 ]200.0 |20TQCT00MD2| 3000
105 | 20 | 105 7.3 | 43 | 2.8 |D3L| 1700 55 0.10 ]200.0 | 20TQCT100MYF| 2500
105 | 25 | 105 15 7.3 | 4.3 1.9 1500 45 0.10 38.0 | 25TQC15MV 3000
105 | 25 | 105 7.3 | 4.3 1.9 D2 1000 90 0.10 38.0 | 25TQC15MYFD| 3000
1051 25 | 105 7.3 | 4.3 1.9 1500 45 0.10 55.0 | 25TQC22MV 3000
25 | 105 | 25 |105| 22 | 7.3 | 4.3 1.9 1400 60 0.10 55.0 | 25TQC22MYFD| 3000
105 | 25 | 105 7.3 | 4.3 1.4 |D15] 1400 70 0.10 55.0 | 25TQC22MYFT | 3000
105 25 | 105 | 33 | 7.3 | 43 1.9 | D2 | 1400 60 0.10 82.5 | 25TQC33MYF | 3000
105 25 105 ] 68 | 7.3 | 43 | 2.8 | D3L| 1400 70 0.10 [ 170.0 | 25TQC68MYF | 2500

105 | 35 | 105 10 7.3 | 4.3 1.9 1000 120 0.10 35.0 [35TQCTOM 3000
35 105 ] 35 | 105 7.3 | 4.3 1.9 | D2 | 1000 120 0.10 35.0 | 35TQCTOMYF | 3000
105 35 |105] 15| 7.3 | 4.3 1.9 900 150 0.10 52.5 | 35TQC15MYF | 3000

%1 :Ripple current (100 kHz/ +105°C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) X4 :After 5 minutes

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

% :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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Line-up
Series system
diagram
Products list

Selection guide -

TPU
TPH
TPG

TPSF
TPE
TPF
TQs
TQcC

TA
TV
TH
TPB
TC
TPC

Catalog Deletion and

Surface mount type

EOL models

57

Surface I A _
mount type SEUES

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 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

+105 °C, 2000 h, (B2 size : 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

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

Within +50 %, =20 % of the initial value(2R5TAEATOM(F), 2R5TAE330M(F, I), 2R5TAE220M(F, 9))

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

Endurance

Damp heat (Steady state) Celpeeianes Sl

@® Marking and dimensions

D2E, D3L Size
R. Capacitance . Size code MG S o I
o F—' B2 3.5 2.8 1.9 0.8 2.2
olarity | D2E 7.3 4.3 1.8 1.3 2.4
sl - = R s
marking (+) E D3L [ 7.3 | 43 | 28 1.3 | 24
Lot. No. % : X :
B2 Size R. Voltage code . %1 £0.2:B2 %2 +0.1:B2,D2E
R. Capacitance code el 2.5 | 4.0 | 6.3 | 10.0
. LS LS IW1] Code e g j A
Polarity _, i
marking (+) E 1 mesie 47 68 | 100
| Lot No. Code | S7 [ W7 | A8

R. Voltage code

@ Characteristics list

Rated Rated Category Cateqory  Rated Case size (mm) Specifications Standard

Size -
Rippl
code curl’lgr%e-x1 ESR %2
(mAr.m.s.)  (mQmax.)

tan & %3 L(CM>A<)4 Part number "MEE0Y

Series voltage temp. Vo[tage temp. capacitance
(V.DC) (uF) e

(C) (v.DC) (C) L w H

105 ] 2.5 1105 7.3 | 43 | 1.8 3900 9 . .0 | 2R5TAE220M9
105125 |105| 220 | 73 | 43 | 1.8 3100 15 0.10 55.0 | 2R5TAE220MF | 3000
105 1 2.5 1105 73 | 43 | 1.8 2400 25 0.10 55.0 | 2R5TAE220M | 3000
105 ] 2.5 1105 7.3 | 43 | 1.8 D2E 3100 15 0.10 82.5 | 2R5TAE330MF | 3000
25 | 10525 1105|330 | 7.3 | 43 | 1.8 2800 18 0.10 82.5 | 2R5TAE330MI | 3000
105 | 2.5 1105 7.3 | 43 | 1.8 2400 25 0.10 82.5 | 2R5TAE330M | 3000
105 ] 2.5 1105 470 73 | 43 | 1.8 3100 15 0.10 | 117.5 | 2R5TAE470MF | 3000
105 ] 2.5 1105 73 | 43 | 1.8 2400 25 0.10 | 117.5 | 2R5TAE470M | 3000
1051 2.5 1105 680 73 | 43 | 2.8 D3L 3100 15 0.10 | 170.0 | 2R5TAE68OMFL | 2500
105 | 2.5 | 105 73 | 43 | 2.8 2400 25 0.10 | 170.0 | 2R5TAE680OML | 2500
105] 4 105 100 35 | 28 | 1.9 | B2 | 1100 70 0.08 40.0 | 4TAB10OM 2000
TA 105 4 |105 220 7.3 1 43 | 1.8 |yl 2800 18 0.10 88.0 | 4TAE220MI 3000
4 [105] 4 [105 73 | 43 | 1.8 2400 25 0.10 88.0 | 4TAE220M 3000
1051 4 105 499 L 7.3 | 4.3 | 28 |3 | 2800 18 0.10 | 188.0 | 4TAE470MIL 2500
105 4 1105 7.3 | 43 | 2.8 2400 25 0.10 | 188.0 | 4TAE470ML 2500
105 ] 6.3 | 105 47| 35 | 28 | 1.9 g2 |1100 70 0.08 29.6 | 6TAB47TM 2000
105 ] 6.3 | 105 68 35 | 28 | 1.9 1100 70 0.08 42.8 | 6TAB6SM 2000
63 105163 ]105| 150 | 7.3 | 4.3 | 1.8 2400 25 0.10 94.5 | 6TAE150M 3000
11051631105 55q 1 7.3 | 43 | 1.8 | D2E| 2800 18 0.10 | 138.6 | 6TAE220MI 3000
105 ] 6.3 | 105 73 | 43 | 1.8 2400 25 0.10 | 138.6 | 6TAE220M 3000
1051 6.3 1105 330 7.3 | 43 | 2.8 |D3L| 2400 25 0.10 | 207.9 | 6TAE330ML 2500
105 | 10 | 105 47| 35 | 28 | 1.9 | B2 | 1100 70 0.08 47.0 | 10TAB47M 2000
10 105 | 10 | 105 68| 7.3 | 43 | 1.8 |D2E| 2400 25 0.10 68.0 | TOTAE68M 3000
1051 10 [105| 150 7.3 | 43 | 2.8 | 53 | 2400 25 0.10 | 150.0 | TOTAET150ML | 2500
105] 10 11051 220 7.3 | 43 | 2.8 2400 25 0.10 ]220.0 | TOTAE220ML | 2500

%1 :Ripple current (100 kHz/ +45°C) %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) X4 :After 5 minutes

®Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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 I V _
mount type SEUES

B Guaranteed at 85 C85 %RH B RoHS compliance, Halogen free B Guaranteed at 125 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.

@ 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 6.3V.DC 6.3 V.DC
Rated capacitance range 68 wFto 150 wF 150 wF POSCAP
Capacitance tolerance +20 %(120 Hz/+20 C) | Chrecaumions.
Leakage current Please see the attached characteristics list :k?ﬁ—ﬁt
Dissipation factor(tan§) Please see the attached characteristics list = )Lmexu'f
Surge voltage (V.DC) Rated voltage x1.15 g m
+125 °C, 1000 h, category voltage applied (105 C 2000 h, rated voltage applied)
temp 125°C 105 °C
Endurance 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 =
+85 °C, 85 % to 90 %, 500 h, rated voltage applied E
Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value g
tand = 1.5 times of the initial limit £
DC leakage current | Within the initial limit &

® Marking and dimensions

L Catalog Deletion and
(unit : mm) EOL models

L e L:03 w#02¥ p 02 §=0.2 \y] 0.1
R. Capacitance
: + = D2E 7.3 4.3 1.8 1.3 2.4
Polarity _, D3L 7.3 4.3 2.8 1.3 2.4
marking (+)

’W %1 £0.1:D2E
[ Lot. No. T
R. Voltage code
s

S [wi] SAGEGDEl 6.3 | 10.0
Code j A

@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Specifications Standard

s F b vl 8 U L w ool oSy B2 noxs (S vt umber EH0
6.3]105| 4 |[125| 150 | 7.3 | 4.3 1.8 D2E 2400 25 0.10 94.5 | 6TVE150M 3000

TV 10 105 | 6.3 | 125 68| 7.3 | 4.3 1.8 2400 25 0.10 68.0 | T0TVE68M 3000
105 | 6.3 [125] 150 | 7.3 | 43 | 2.8 |D3L| 2400 25 0.170 | 150.0 | 10TVE150ML | 2500

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

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

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

%4 After 5 minutes

®Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications".

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 I H _
mount type Series

M 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.DC to 6.3 V.DC| 2.5V.DCto 10 V.DC | 4 V.DCto 6.3V.DC | 6.3 V.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

POSCAPM 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)
50) Leakage current Please see the attached characteristics list
_rew s Dissipation factor(tan§) Please see the attached characteristics list
e ] = 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
tané = 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
tané = 1.5 times of the initial limit

DC leakage current | = 3 times of the initial limit

Endurance

Damp heat (Steady state)

Surface mount type

@® Marking and dimensions

D2E, D3L Size

L (unit : mm)
Coragg beteren end | R. CaD?Citance PN [ :03 W02 K025 § 0.2 ] 0.1
OL models o
Polarity + z D2E 7.3 4.3 1.8 1.3 2.4
marking —| —|— PE
(+) D2 7.3 4.3 1.9 1.3 2.4

. [ Lot. No. D3L | 73 | 43 | 28 | 1.3 | 24
. Voltage code T
L ,_) LU oa T73 [ 23| 38 | 13 | 24
s ls |

D2, D4 Size

%1 +0.2:D2 %2 £0.2:D3L,D4

R. Capacitance

Polarity
marking -
(+)

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

R. Voltage code

@ Characteristics list

~ Rated Rated Category Categoy  Rated Case size (mm) Size : Specifications Standard

G T e, (B WA L W n code i B2 gug (OXY partnumper "easD

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

1051 4 |125| 220] 73 | 43 | 2.8 2000 | 40 | 0.10 | 138.6 |6THB220ML | 2500

g | 63105 4 [125]330] 7.3 | 43 | 338 3000 | 40 | 0.10 | 207.0 |6THB330M | 2000

05| 4 |125| 470 73 | 43 | 3.8 3000 | 35 | 0.15 | 296.1 |6THB470M | 2000

1o L1051 63 [125] 220] 7.3 | 43 | 38 D4 73000 | 40 | 0.10 | 220.0 [10THB220M | 2000

105 63 |125| 330| 73 | 43 | 3.8 3000 | 35 | 0.10 | 330.0 | 10THB330M | 2000

25 (105 1.6 [125] 220| 7.3 | 43 | 1.0 1700 | 45 | 0.10 | 55.0 | 2R5THC220M | 3000

THC[ 6.3 [105] 4 |125] 150] 7.3 | 43 | 1.9 | D2 [ 1900 | 40 | 010 | 94.5 [6THC150M | 3000

10 1105 63 |125| 68| 7.3 | 43 | 1.9 1700 | 45 | 0.10 | 68.0 |10THC68M | 3000

105 [ 1.6 | 125 73 | 43 | 18 3700 | 15 | 0.10 | 825 |2RBTHE330MF| 3000

25 (105 1.6 [125] 330| 73 | 43 | 1.8 2800 | 18 | 0.10 | 825 | 2R5THE330MI | 3000

105 [ 1.6 | 125 73| 43 | 18 2400 | 25 | 010 | 825 |2R5THE330M | 3000

e 105 | 25 | 125 7.3 | 43 | 1.8 | [ 3100 | 15 | 010 | 88.0|4THEZ20MF | 3000

4 [705 25 125 220 73 | 43 | 1.8 2800 | 18 | 0.10 | 88.0 |4THE 220MI | 3000

105 | 2.5 | 125 73| 43 | 18 2400 | 25 | 0.10 | 88.0 |4THE220M | 3000

oo 105 4 [125] T3 [43] 18 2800 | 18 | 0.10 | 94.5 |6THEI50MI | 3000

S o5 | 4 125 73| 43 | 1.8 2400 | 25 | 010 | 945 |6THEI50M | 3000

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

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

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

TPB ...

W Standard
B RoHS compliance, Halogen free
@ Specifications
Items Specifications
Size code B2 D3L

D4

Category temperature range

-55Cto +105C

Rated voltage range

4 V.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

Rated capacitance range

33 WF to 68 WF |

150 wF to 330 wkF

220 wF to 470 ukF

Capacitance tolerance

+20 % (120 Hz/+20 C)

POSCAP

Guidelines and
Precautions

s
Packing specifications

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, (B2 size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied

Selection guide

Endurance

Capacitance change

Within=20 % of the initial value

tané

= 1.5 times of the initial limit

DC leakage current

Within the initial limit

Damp heat (Steady state)

+60 C, 90 % to 95

%, 500 h, No-applied voltage

Capacitance change

Within+40 %, —20 % of the initial value

tand

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

Line-up
Series system
diagram
Products list

@® Marking and dimensions

B2 Size R.Cap. code
!

Polarity
marking — —|—
(+)

R. Voltage code ‘
Lot. No.

D3L Size

R. Capacitance

Polarity
marking ~(l— { &
(+)

R. Voltage code
D4 Size

R. Capacitance

Polarity
marking—
(+)

R. Voltage code

[ Lot. No.

L (unit : mm)
N L#02 W02 H=01 g§=0.2
+ z B2
D3L
L -
NI
s s Lw1 ] Sl 4.0 6.3 | 10
Code g j A
B2 size
33| 47 | 68
Code N7 | S7 | W7

@ Characteristics list

Rated

Series V(°“ag§ temp. voltage ~temp.
V09 () (v.pC) ()

Rated Category Category  Rated

Case size (mm) Si Specifications
e Ripple

a %1 ESR¥2
SR c(mnn%; (mQ max.) tan 3 %3

capacitance

(uF) L W H

LC x4

Standard

Part number Vin. Packagig Qty

(A) (pcs)

4 105 4 |105| 68|35 | 28 | 1.9 | B2 1100 70 0.08 27.2 | 4TPB68M 2000
105 | 4 |105| 330 | 7.3 | 43 | 2.8 |D3L| 2000 40 0.10 | 132.0 | 4TPB330ML 2500

105 | 6.3 |105] 68|35 | 28 | 1.9 | B2 1100 70 0.08 42.8 | 6TPB68M 2000

105 | 6.3 |105| 220 | 7.3 | 43 | 2.8 2000 40 0.10 | 138.6 | 6TPB220ML 2500

6.3 85| 5 105 7.3 | 43 | 2.8 |D3L| 2000 40 0.10 | 207.9 | 6TPB330MAL | 2500
T |105 | 63 |105] 330 | 7.3 | 43 | 2.8 2000 40 0.10 | 207.9 | 6TPB330ML 2500
105 | 6.3 | 105 73 | 43 | 3.8 D4 3000 40 0.10 | 207.9 | 6TPB330M 2000
TPB 105 | 6.3 |105| 470 | 7.3 | 43 | 3.8 3000 35 0.15 | 296.1 | 6TPB470M 2000
105 ] 10 | 105 33|35 | 28 | 1.9 B2 1100 70 0.08 33.0 | 10TPB33M 2000

105 | 10 |105| 47| 35 | 28 | 1.9 1100 70 0.08 47.0 | 10TPB47M 2000

10 105 | 10 | 105 | 150 | 7.3 | 4.3 | 2.8 D3L 2000 40 0.10 | 150.0 | TOTPBT150ML | 2500
105 | 10 | 105 220 73 | 43 | 2.8 2000 40 0.10 | 220.0 | 10TPB220ML | 2500

105 | 10 | 105 7.3 | 43 | 3.8 D4 3000 40 0.10 | 220.0 | 10TPB220M 2000

105 | 10 | 105|330 | 7.3 | 43 | 3.8 3000 35 0.10 | 330.0 | T0TPB330M 2000

%1 :Ripple current (100 kHz/ +45 °C )

%2:ESR (100 kHz/+20 °C) %3:tans (120 Hz/+20 C)

@®Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications”.
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 < _
mount type SEUES

W Guaranteed at 125C
B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code D2E D3L D4
Category temperature range -55Cto+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
POSCAP Rated capacitance range 100 wF to 330 wF 150 uFt0 680 uF | 330 wF to 1000 uF
Cautions Capacitance tolerance +20 % (120 Hz/+20 C)

“”'*70) Leakage current Please see the attached characteristics list
“”e/uf - Dissipation factor(tan§) Please see the attached characteristics list
P’,O‘QLUC';;”{.‘Sr g Surge voltage (V.DC) Rated voltage x1.15

Py +125 °C, 1000 h, Category temperature range voltage applied
TPH Capacitance change | Within+=20 % of the initial value
Endurance : e
TPG tané = 2 times of the initial limit
Pse w DC leakage current| = 2 times of the initial limit
IEE % +60 °C, 90 % to 95 %, 500 h, No-applied voltage
Tas § Capacitance change Within+50 %, -20 % of the initial value (ETCF1000MéH (5H) )
g paci g T 5 . —
TQc S Damp heat (Steady state) Within+40 %, -20 % of the initial value
TA é tané = 1.5 times of the initial limit
1: a DC leakage current| = 3 times of the initial limit
TPB
TC
TPC

Catalog Deletion and

EOL models

@ Marking and dimensions

(unit : mm)

el L *032 W02 H02¢ g=*02 W1 =01
D2E 7.3 4.3 1.8 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4

Potarjty
e = D4 | 73 | 43 | 38 | 1.3 | 24
R. Voltage code %1 £0.1:D2E
Lot. No.
UL
S S
| | | R. Voltage (V.DC) RS} 4.0 6.3 10.0
Code e g j A

61



@ Characteristics list

Rated  Rated Category Category Rated Case size (mm) . Specifications Standard
S s e (y}ggg) AT L w o H c(fﬁ{n"n{%; (gg'*mﬁi_) an & %3 L(Cuﬁ)“ Part number M'ﬂ;aggggg)w
105 2 | 125 73| 43| 28 3500 | 12 | 0.10 | 170.0 |ETCE68OMCL | 2500
25105 2 |125] 8173 23 | 28 |P% [ 3100 | 15 | 0.10 | 170.0 | ETCE68OMFL | 2500
105 2 |125|1000] 7.3 | 43 | 3.8 [ D4 | 3900 | 15 | 0.15 | 250.0 |ETCE1000MF | 2000
105 |32 [125] 150 7.3 | 43 | 1.8 2800 | 18 | 0.10 | 60.0 |4TCE150MI 3000 POSCAP
105 | 3.2 [ 125 73] 43 ] 18 3100 | 15 | 0.10 | 88.0 |4TCE220MF | 3000 CPrecautions
105 [ 3.2 [125| 220] 7.3 | 43 | 1.8 2800 | 18 | 0.10 | 88.0 |4TCE220MI | 3000 .
105 | 3.2 [ 125 73 | 43 | 1.8 |P°5[ 2400 | 25 | 0.0 | 88.0 |4TCE220M 3000 2] Line-w
105 | 3.2 [ 125 73| 43 | 18 2800 | 18 | 0.10 | 132.0 |4TCE330MI | 3000 5| ceupmamer
4 0532 [125] [ 73 [43 | 18 2400 | 25 | 0.10 | 132.0 |4TCE330M 3000 & | Products list
105 | 3.2 [ 125 73 | 43| 2.8 3500 | 12 | 0.10 | 188.0 |4TCE470MCL | 2500
105 [ 3.2 [ 125 73 | 43 | 28 3100 | 15 | 0.10 | 188.0 |4TCE47OMFL | 2500
105132 1125| “7°[ 73 [ 43 | 28 || 2800 | 18 | 0.10 | 188.0 |ATCEA7OMIL | 2500
105 | 3.2 | 125 73 | 43 | 28 2400 | 25 | 0.10 | 188.0 |4TCE470ML | 2500 o
105 5 [125 73 | 43 ] 1.8 2800 | 18 | 0.10 | 63.0 |6TCET00MI | 3000 s
. 1051 5 [125| '°[ 73 |23 | 18 2400 | 25 | 0.10 | 63.0 |6TCE100M 3000 ‘g
05| 5 |125 73] 43 ] 18 3100 | 15 | 0.10 | 94.5 |6TCE150MF | 3000 g
105 5 [125| 150| 7.3 | 43 | 1.8 |D2e| 2800 | 18 | 0.10 | 94.5 [6TCE150MI | 3000 S
105] 5 [125 73 | 43| 1.8 2400 | 25 | 0.10 | 94.5|6TCE150M 3000 5
105 5 [125 73] 43| 1.8 2800 | 18 | 0.10 | 138.6 | 6TCE220MI | 3000
105] 5 |125] 22°[ 73 | 23 | 1.8 2400 | 25 | 0.10 | 138.6 | 6TCE220M 3000
3 05 5 125 73 | 43 | 28 3100 | 15 | 0.10 | 207.9 | 6TCE330MFL | 2500
105 5 |125| 330| 7.3 | 43 | 2.8 |D3L| 2800 | 18 | 0.10 | 207.9 |6TCE330MIL | 2500
105 5 [125 73 | 43 | 28 2400 | 25 | 0.10 | 207.9 |6TCE330ML | 2500 Catalog Deletion and
05| 5 |125 73] 43| 38 3500 | 18 | 0.15 | 296.1 |6TCE47OMI | 2000
105] 5 |125] *7°[ 73 | 23 | 38 o4 | 3000 [ 25 | 0.15 [ 296.1 |6TCE4TOM 2000
105] 5 [125 73 | 43 | 3.8 3500 | 18 | 0.15 | 428.4 | 6TCE68OMI | 2000
1051 5 [125| %% 73 [ 23 | 38 3000 | 25 | 0.15 | 428.4 | 6TCE680M 2000
05| 8 |125 73] 43| 28 2800 | 18 | 0.10 | 220.0 | 10TCE220MIL | 2500
10 [105] 8 [125] 22°[ 73 [ 23 | 28 |>"[ 2400 | 25 | 0.10 | 220.0 | 10TCE220ML | 2500
105 8 |125| 330| 7.3 | 43 | 3.8 | D4 | 3000 | 25 | 0.10 | 330.0 |10TCE330M | 2000
105 2 [125 73 | 43 | 28 4400 6 | 0.10 | 170.0 | ETCF680M6L | 2500
105 2 [125 73 | 43 | 2.8 |D3L| 4400 7 | 0.10 | 170.0 |ETCF680OMTL | 2500
Lo [105] 2 [125 680177343 | 2.8 4400 | 10 | 0.10 | 170.0 |ETCF68OML | 2500
105 2 |125 73 | 43| 3.8 6100 5 | 0.10 | 170.0 |ETCF680MBH | 2000
105 2 [125 73 | 43| 3.8 | D4 | 6100 5 | 0.10 | 250.0 |ETCF1000M5H]| 2000
105 2 [125]'9%° 73 [ 43 | 38 5600 6 | 0.10 | 250.0 | ETCF1000M6H| 2000
10532 [125] 330] 73 [ 43 [ 28 . [ 4000 [ 12 | 0.10 [132.0 [4TCF330ML | 2500
Tor| 4 [105[32[125] 470] 7.3 | 43 | 28 4400 | 10 | 0.10 | 188.0 |4TCF470ML | 2500
10532 [125| 680| 7.3 | 43 | 3.8 | D4 | 4400 | 10 | 0.10 | 272.0 [4TCF680MAH | 2000
05| 5 [125 73] 43| 28 6100 5 | 0.10 | 138.6 | 6TCF220M5L | 2500
105] 5 |125| 220 7.3 | 43 [ 2.8 |, [ 4600 9 | 0.10 | 1386 |6TCF220MIL | 2500
g3 [105] 5 [125 73 | 43 ] 2.8 4000 | 12 | 0.10 | 138.6 | 6TCF220ML | 2500
~1105] 5 [125] 330] 73 | 43 | 2.8 3900 9 | 0.0 | 207.9 | 6TCF330MIL | 2500
105 5 |125| 470| 7.3 | 43 | 3.8 | D4 | 4400 | 10 | 0.10 | 296.1 |6TCF470MAH | 2000
10 [105] 8 |125| 150| 73 | 43 | 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:tanéd (120 Hz/+20 C)

¥4 1 After 5 minutes

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

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

H Low profile (Heght 1.7mm)
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
POSCAPM Rated capacitance range 10 uF to 47 ukF 68 wF to 330 uF
Chrecautions Capacitance tolerance +20 % (120 Hz/+20 C)
— Leakage current Please see the attached characteristics list
_rew s Dissipation factor(tan &) Please see the attached characteristics list
SRS — g Surge voltage (V.DC) Rated voltage x1.15
. +105 C 2000 h, (BT size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied
TPH Capacitance change | Within+=20 % of the initial value
Endurance - —
TPG tané = 1.5 times of the initial limit
TPse w DC leakage current| Within the initial limit
IEE % +60 C, 90 % to 95 %, 500 h, No-applied voltage
Tas § Damp heat (Steady state) Capacitance change | Within+40 %, —20 % of the initial value
TQc o tand = 1.5 times of the initial limit
TA ~.§ DC leakage current | = 3 times of the initial limit
TV (71
TH
o @® Marking and dimensions
uPE B1 Size (unit : mm)
(TT‘\EU;)]LL?Y(\‘O(JL‘TP and R'Capl' code FL— Size COde L *0.2 %1 W *0.2 H *0.1%2 S +0.2 W1 +0.1
Polarity B1
il B B
R. Voltage co‘de Lot fo.
L J . R.vottage (v0C) JRIE 8.0 10 12.5
P2 SlzeR. Capacitance LiJ LLJ LMJ Code J ‘ A °
Polarity Blsize
ma(rj:i)nga 10 15 22 33 47

Code A7 E7 J7 N7 S7

R. Voltage code
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@ Characteristics list

Rated Rated Category Category  Rated Case size (mm) Specifications Standard

T L W e B wans () st M0
85| 5 [105 35 | 28 | 1.1 1700 | 55 | 0.10 | 29.6 |6TPC4TM 3000
85| 5 |105| |35 | 28| 11| | 1000 | 70 | 010 | 296 |etecamME | 3000
6.3 |105| 6.3 105|100 | 7.3 | 43 | 1.9 1700 | 45 | 0.10 | 63.0 |6TPCTO0M | 3000 M
105 6.3 (105|150 | 7.3 | 43 [ 1.9 | D2| 1900 | 40 | 0.10 | 945 |6TPCI50M | 3000 wkp;g:ﬁr
85| 5 105|330 | 7.3 | 43 | 1.9 1900 | 40 | 0.10 | 207.9 |6TPC330MA | 3000 o Lnew
TPC 85|63 [105| 22|35 |28 | 1.1 |B1| 1000 | 70 | 0.10 | 17.6 |8TPC22M 3000 I
® [Tos| & |105 150 | 73 | 43 | 10 1900 | 40 | 0.10 | 120.0 |8TPCI50M | 3000
105| 10 [105| 68 | 7.3 | 43 [ 1.9 | D2| 1700 | 45 | 0.10 | 68.0 |10TPC68M | 3000
" o5 | 10 |105| 100 | 73 | 43 | 19 1700 | 45 | 0.10 | 100 [10TPC100M | 3000 g
85( 10 [105| 10| 35 | 28 | 1.1 800 | 80 | 0.10 | 125 |12TPCIOM | 3000 g
"2 s 10 [105| 15 |35 | 28 | 11 | | 800 | 80 | 010 | 188 |12TCisM | 3000 £
%1 :Ripple current (100 kHz/ +45 C ) :—i
%2:ESR (100 kHz/+20 C) I3

%3:tané (120 Hz/+20 C)
%41 After 5 minutes
#Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications".

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. @
EOL models
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TPU
TPH
TPG
TPSF
TPE
TPF
TQs
TQc
TA
TV
TH
TPB
TC
TPC

Catalog Deletion and
EOL models

Surface mount type
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Catalog Deletion and EOL Models

Catalog Deletion and EOL 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.

SEIES csc;fj?-: Mgggltsi gr? ! gggtic:)fn Alternative model ll Series cscif:l?-: Mgg%ltsi cfr? ! gggtgn Alternative model
8TPB47M 2009 |10TPB47M D3L 2R5TPE680OML 2012 | 2R5TPE6BOMFL
6TPBT1OOMA 2009 |6TPETOOMAZB 2R5TPE68OMIL 2011 | 2R5TPE68OMFL
6TPBTOOMAV 2009 |6TPETOOMAZB 4TPE6BOM 2011 | 6TPE68OMI

B2 6TPB47M 2009 |6TPC47MB TPE 4TPE6S0OMI 2012 | 6TPE68OMI
4TPB100OM 2009 |4TPETOOMZB D4 ATPE6BOMF 2012 |4TPF68OMAH
2R5TPB220MA 2009 |2R5TPE220MZB 2R5TPET1000M 2011 |2R5TPET1000MF
2R5TPB100OM 2012 |4TPETOOMZB 2R5TPE1000MI 2012 | 2R5TPET1000MF
T0TPB100OML 2010 |10TPC100M TPE D3L 6TPF330M5EL 2014 |-
6TPB150ML 2009 |6TPC150M ATPF470M5EL 2014 |-

TPB D3L | 4TPB470ML 2009 |4TPE4T70ML B1G | 10TPG33M 2011 | 10TPC33MB
4TPB220ML 2009 |4TPE220M PG B15G | 6TPG220MZG 2014 |-
2R5TPB330ML 2009 |2R5TPE330M D12T | All models 2013 |-

T0TPB100OM 2008 | 10TPC100M TPL D15T | All models 2013 |-

D3 6TPB150M 2008 |6TPC150M D2T | All models 2013 |-
4TPB220M 2008 |4TPE220M TPLF D2T | All models 2013 |-
4TPB680OM 2009 |6TPE68OMI TPSE B1S ETPSF200M9ED 2014 |-

D4 4TPB470M 2009 |4TPE4T70ML B2S T1TPSF62MAIG 2012 |-
2R5TPB1000M 2009 |2R5TPET1000MF TPH Al4 ETPH220MAZC 2013 |-
2R5TPB68OM 2009 |2R5TPE68OMFL 2R5TPU22MSI 2011 | 6TPU22MSI
TO0TPC33MB 2013 |12TPG33M S09 4ATPU15MSI 2011 | 6TPU22MSI

B 6TPC33M 2012 |6TPC47MB 4TPU33MSI 2011 | 6TPU4TMSI
ATPC4TM 2012 |6TPC47MB 6TPU33MSK 2013 | 6TPU4TMSI

TPC 2R5TPC56M 2012 |6TPB68M S11 ATPU4TMSK 2013 | 6TPU4TMSI
4TPC220M 2009 |4TPE220M Tl 2R5TPU68MSK 2013 |4TPU68MSI

D2 4TPC150M 2009 |4TPE150MIL TOTPU33MAL 2011 | ATPH33MAHA
2R5TPC330M 2009 |2R5TPE330M 6TPU47TMAI 2011 | 6TPH47TMHA
6TPET0O0MZB 2011 |6TPETOOMPB A09 ATPU6BMAI 2011 | 4TPH68MHA
4TPE150MUB 2013 |4TPE150MAZB 2R5TPUT00OMAL 2011 |ETPH100MHA
2R5TPE220MIB 2012 | 2R5TPE220MFGB D2 4THC220M 2013 |4THE220M

B2 2R5TPE220MDGB | 2013 |2R5TPE220MFGB T0THB100ML 2010 |-
2R5TPE150MZB 2011 | 2R5TPE220MZB L b3t 2R5THB330ML 2010 |-
2TPE330MIB 2011 |2TPE330MFB D4 4THB680OM 2013 |-
2TPE330MAFGB 2011 | 2TPE330MAFB 25TQCTOM 2011 | 25TQC15MYFD
ATPE150M 2011 |4TPE150MI C 20TQC15M 2011 | 25TQC15MYFD

TPE 2R5TPE470M 2011 | 2R5TPE470MI 16TQC22M 2011 | 25TQC22MYFD
2TPE470M9 2011 |2R5TPE470M9 25TQC15M 2012 | 25TQC15MYFD
2TPE4T70M7 2011 | 2R5TPE4A70M7 25TQC22M 2012 | 25TQC22MYFD

D2E 2TPE470M6 2011 | 2R5TPF4A70M6L 20TQC22M 2012 | 25TQC22MYFD
2TPE330M9 2011 |2R5TPE330M9 D2 20TQC22MYFD 2015 | 25TQC22MYFD
2TPE330M7 2011 |2R5TPE330M7 Tac 20TQC4 7MY 2012 | 20TQC4TMYF
2TPE330M6 2011 | 2TPF330M6 16TQC33M 2012 | 16TQC33MYFD
2R5TPE220MC 2012 |2R5TPE220M9 16TQC47M 2012 | 16TQC4TMYFD
2R5TPE220M7 2012 |2R5TPE330M7 16TQC68MY 2012 | 16TQC68MYF

25TQC33M 2012 |25TQC33MYF
D3L | 20TQC47M 2012 |20TQC4TMYF

16TQC68M 2012 | 16TQC68MYF
D3 16TQCTOOM 2012 | 16TQCT00MYF
B15 35TQC2R7MYF 2016 | 35TQS6R8MHD




@®EOL Models

The following table is a list of the End-Of-Life (EOL) models.
Sales of these items will end as soon as we run out of its stock.

We would like to express our appreciation for your business over the years with these

products and we hope the new, alternative parts will continue to serve your needs.
Thank you very much.

Series cSci)éee Mggﬁaltsigﬁr ggfgﬁ%fn Alternative model |l Series CS(ixzjee Mgg@'ficfﬁr g:laert%cn Alternative model

c T0TPA33M 2012/9 | 10TPB33M B2 2R5TPE220MPB 2012/9 | 2R5TPE220MLB
6TPA4TM 2012/9 |10TPB47M 8TPET100MPC2 2012/9 | 10TPF150ML

TPA TOTPATOOM 2012/9 |10TPC100M 6TPET50MPC2 2012/9 |6TPE150M

D3 6TPA150M 2012/9 | 6TPC150M 6TPET150MIC2 2012/9 | 6TPE150MI
ATPA220M 2012/9 |4TPE220M ATPE220MPC2 2012/9 |4TPE220MI
8TPB33M 2012/9 |10TPB33M c2 ATPE220MIC2 2012/9 |4TPE220MI

B2 4TPB150MA 2012/9 |4TPET50MAZB ATPE220MFC2 2012/9 |4TPE220MF
4TPBT100MV 2012/9 |4TPET100MZB 2R5TPE330MIC2 | 2012/9 | 2R5TPE330MF
10TPB220MC 2009/10] - 2R5TPE330MFC2 | 2012/9 | 2R5TPE330MF
10TPB68MC 2012/9 |10TPC68M 2R5TPE330MCC2 | 2012/9 | 2R5TPE330MC
10TPB47MC 2012/9 |10TPC68M TPE 2R5TPE330M9C2 | 2012/9 | 2R5TPE330M9
8TPB82MC 2012/9 | 8TPET00MAZB TOTPE180MGC 2012/9 | 10TPE220ML

C 6TPB150MC 2012/9 |6TPET50M TOTPET150MGC 2012/9 | 10TPE220ML

TPB 6TPB100OMC 2012/9 |6TPG100MG 6TPE220MPC 2012/9 | 6TPE220M
4TPB220MC 2012/9 |4TPE220MI 6TPE220MIC 2012/9 | 6TPE220MI
4TPB150MC 2012/9 |6TPE150M 6TPE150MPC 2012/9 | 6TPE150M
2R5TPB220MC 2012/9 |4TPE220MI 3 ATPE220MPC 2012/9 | 4TPE220MI
16TPB4 7ML 2003/6 | 16TQC4ATMYFD 4ATPE220MIC 2012/9 | 4TPE220MI

D3L | 2R5TPB680OML 2012/9 | 2R5TPE68OMFL 2R5TPE330MPC 2012/9 | 2R5TPE330MF
2R5TPB470ML 2012/9 | 2R5TPE470MI 2R5TPE330MIC 2012/9 | 2R5TPE330MF

D3 16TPB47M 2003/6 | 16TQC47MYFD 2R5TPE330MFC 2012/9 | 2R5TPE330MF
2R5TPB330M 2012/9 | 2R5TPE330M TPF D2E | 2TPF470M6 2012/9 | 2R5TPF4AT70M6L
8TPC33M 2012/9 |12TPG33M e B1G 6TPG68MG 2012/9 |6TPG100M
6TPC100MC 2012/9 | 6TPG100MG ATPG150M 2012/9 | 6TPG150M

ci 6TPC68M 2012/9 | 6TPGT100MG TPL 02T 2R5TPL330M7 20117 |-

TRC 4TPC100M 2012/9 |6TPG100MG 2R5TPL220MC 2012/9 |-
4TPC56M 2012/9 |- 2TPLF560M6 2011/7 |-

TPLF D2T
2R5TPC82M 2012/9 |- 2TPLF470M7 2012/9 |-

D2 16TPC33M 2003/6 | 16TQC33MYFD TPSF Bos 2TPSF270MC 2012/9 | 2TPSF270M9G
2R5TPC220M 2012/9 | 2R5TPE220M 2TPSF270M9 2012/9 | 2TPSF270M9G
10TPD150M 2007/10| T0TPF150ML 6TPUTOM 2012/9 |6TPUTOMSI
6TPD470M 2012/3 | 6TPF4T70MAH S08 | 4TPU15M 2012/9 | 6TPU22MSI
6TPD330M 2007/10| 6TPF330M9L 2R5TPU22M 2012/9 | 6TPU22MSI
6TPD220M 2007/10| 6TPF220ML 6TPU22MSK 2012/9 |6TPU22MSI
4TPD680OM 2012/3 |4ATPF680OMAH TPU S11 4TPU33MSK 2012/9 |6TPU4TMSI
4TPD470M 2007/10| 4TPF470ML 2R5TPU47MSK 2012/9 | 2R5TPU47MSI
4TPD330M 2007/10| 4TPF330ML 8TPU33MBI 2012/9 | ATPH33MAHA
2R5TPD1000M 2012/3 |ETPF1000Mé6H B09 | 6TPU47MBI 2012/9 | 6TPH4TMHA
2R5TPD1000M8 |2012/3 |ETPF1000Mé6H 4TPU68MBI 2012/9 |4TPH68MHA

TPD D4D 2R5TPD1000M6  |2012/3 |ETPF1000M6H D3L | 2R5THB470ML 2012/9 | 6THB470M
2R5TPD1000M5  |2012/3 |ETPF1000M5H D4 2R5THB1000M 2012/9 |-
2R5TPD680M 2007/10 | 2R5TPF680ML . 2R5THB680OM 2012/9 |-
2R5TPD680M8 2007/10 | 2R5TPF680MT7L 6THD330M 2012/3 | 6TPF330M9IL
2R5TPD680M6 2012/3 | 2R5TPF680M6L D4D | 4THD470M 2012/9 |-
2R5TPD680M5 2012/3 |ETPF680M5H 2R5THD680OM 2012/3 | 2R5TPF680M6L
2R5TPD470M 2007/10 | 2R5TPF470ML TR TR series = TA series
2R5TPD470M8 2007/10 | 2R5TPF470M7L APA D2A | APA series 2006/4 |-
2R5TPD470M6 2012/3 | 2R5TPFAT70M6L APB D1 APB series 2006/4 |-
2R5TPD470M5 2012/3 | ETPF470M5H APC D2 APC series 2009/6 |-

APD D1 APD series 2009/6 |-

Selection guide
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Surface mount type

TPU
TPH
TPG

TPSF
TPE
TPF
TQS
TQC

TA
TV
TH
TPB
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Conductive Polymer Aluminum
Solid Capacitors

OS-CON.
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OS-CON.

Guidelines and
Precautions

lounting specification:
Packing specification:

Guidelines and Precautions

/\ Application Guidelines

Line-up

Series system
diagram

Products list

Selection quide

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

Surface mount type

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.

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type
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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.

OS-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

o
(@)

100

R |5V applied

15~.60C 20°C

1 8 V applied

Leakage current (uA)
o
Leakage current (uA)
o
/

105 C 0 V applied

©

0.1
1 10 100 1000 1 10 100 1000

Time (h) Time (h)

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

1-4 Rapid charge and discharge limitation

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

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

to the OS-CON is in the following cases.

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

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

Guidelines and
Precautions
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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

) Do not apply flow soldering to OS-CON SMD type.

) Do not solder the OS-CON itself by submerging it in melted solder.

) Solder the opposite side that the OS-CON is mounted on.

) 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.

(a
(b
(c
(d
(

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.

OS-CON. (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.
ecification (d) Do not store the OS-CON in a location subject to gases from the cleaning fluid or in an airtight container after
Line-up % cleaning.
seressystem |8 (e) Dry the PCB or OS-CON with hot air that should be less than the upper category temperature.
Products list | = (f) Please note that indication may disappear when rubbing print side after washing depending on a cleaner.
SVF = (g) Please contact us for details about detergents, cleaning methods and detergents other than those listed above.
SVPK 2-6 Fixatives and coating materials
SXV (a) Select the appropriate covering and sealant materials for the OS-CON. In particular, don’t use acetone in
SVPG o the fixative, coating agent and diluent.
SVPF g (b) Before applying the fixative or coating, completely remove any flux residue and foreign matter from the
SVPA = area where the board and the OS-CON will be jointed together.
SVPC é (c) Allow any detergent to dry before applying the fixative or coating.
Ueh é (d) Please contact us for the fixative and coating heat curing conditions.
sveD | 2-7 Capacitor insulation
SVPS - Be sure to completely separate the case, negative lead terminal, positive lead terminal and PC board patterns
~ SVPE | with each other due to the following reasons.
~ svap | (a) Insulation is not guaranteed at a part of resin on the surface of a case.
Svp (b) It offers inconstant resistance between a case and a negative lead terminal and it isn’t insulated.
SEK
SEF o
SEPG s
SXE =
SEPF (i‘;
SEPC ©
SEQP -
SEP

71



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.

Within 24 months after shipment

% 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

SMD typeX*1

Within 30 days from opening
(packaged with carrier tape)

Radial
lead type

Bag packing product

Within 30 months after shipment

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

US Patent No. 6310765, 6508846, 7158367

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:

Guidelines and
Precautions
Mounting
Packing specifi

Line-up
Series system
diagram
Products list

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

Selection guide

Surface mount type

Radial lead type
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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.

o= 250C

8 230C

28 a9

o

o § 180 C 40s max. \
3”6 150 C 50s max

@©

) g 120s max 60s max \
QG

e

23

Time(sec.)

M Peak temperature 260 °C lead free reflow soldering profile

The cycles of reflow soldering: 1 max.

260C
05 35
5 .
—C_":’ o
OS.CON Z ® 12@8 g 40s max
‘ o& 50s max \
Mountngspeciﬁcations«‘ %) 8 150 OC
X womn [\
Line-up § 5 8
Series system = O G
diagram = Er
Products list § ﬁ a
_ SVR | Time(sec.)
SVPK
SXV
SVPG g_
SVPF =) R . ) )
svPA | B M Soldering with a soldering iron
>
SVPC 2 . ) ] .
. 3 Tip of a soldering iron: 40010 C
VD B Working time: 5 sec. max
=
SVPS -
SVPE
SVQP
SVP
_ SEK | MFlow soldering
SEF 8_
SSE;[G = Temperature Time Flow number
©
[}
SEPF — : 120 Cor less ;
Preheatin ;
SEPC S eheating (ambient temperature) 120 sec. or less 1 time
(]
SEQP - Solder
oldering . 5 . )
SEP -1 »
condition 260°C+5Corless | 10+ 1 sec.orless | 2 times or less x1

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

Selection guide

Products list

Surface mount type

SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svar
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
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
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Packing specifications

Packing specifications

BSurface mount type

1. Taping
1-1. Carrier tape
t 4.0£0.1 5 0=0.1 ¢1.5+8"
& & A
¥ A4 AL
L . w
o ;
I - i:
P A
Mounting parts Direction of unreeling ;
(unit : mm)
Dimension — A+02  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
C5 6.9 6.9 16.0 7.5 1.75 12.0 0.4 5.3
C55 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.2
Ccé6 6.9 6.9 16.0 7.5 1.75 12.0 0.4 6.2
cs8 7.0 7.0 16.0 7.5 1.75 12.0 0.5 8.2
et C10 7.0 7.0 24.0 11.5 1.75 16.0 0.5 10.5
g E7 8.6 8.6 24.0 11.5 1.75 12.0 0.4 7.2
e | B E12 8.6 8.6 24.0 11.5 1.75 16.0 0.5 12.3
Series system g F8 10.7 10.7 24.0 11.5 1.75 16.0 0.4 8.2
Products list_| 5 F12 10.7 10.7 24.0 11.5 1.75 16.0 0.4 13.0
SVF
SVPK 1-2. Reel 1-3. Polarity
_ sxv | Direction of unreeling o
SVPG o _— o /\/
SVPF = m//n (& - mm) = 0
+ H [5]
sveA_ |18 Size code  W1+0.5 W2*1.0 ET1 o |-+
SVPC 2 2
svee |8 A5 13.0 [ 175 s||o
SVPD s -%
sves |2 B6, B45, C5,C55,C6, (8| 17.0 | 21.5 hai o ==+
[a)]
SVPE
svap C10,E7,F8,E12,F12| 25.0 | 29.5 N
SVP
SEK
SEF o | ¢ 380+20
SEPG =
SXE 2 2. Minimum packing quantity and weight
SEPF -
SEPC E Size code  Quantity(pcs./Reel,¢ 380) Typical weight(g)
__SEQP | A5 2000 700
S B45 2500 900
B6 1500 800
Ch 1300 800
C55 1000 800
cé6 1000 800
C8 900 800
C10 500 700
E7 1000 1100
E12 400 800
F8 500 1000
F12 400 1000
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Packing specifications

Packing specifications

B Specifications for radial lead type

1. Lead terminal process
1-1. Applications

% The following table is a standard specification. Please contact us separately concerning specifications except for that mentioned below.

Because of a limit on the length of a model name, the part of process name changes to +S from +TSS, +D from +TS, +3 from +C3. Please contact us for details.

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 (+S)
SEPF, SXE, SEPG, E13 O +C3 +TS (+D)
SEK, SEF FS, F13 O Ic3 T

1-2. Lead terminal cutting

Lead terminal  Process Size code (¢D) Dimensions (unit : mm)
cutting code names
B9 (4 5) = c3
L+0.5
+C3 Straight |C55, C6,C9, C10(¢ 6.3) <
(+3) cut E7,E9, E12,E13(6 8) | pm TS
F8, F13(¢ 10) Slze Code toiciol ElzEls|
1-3. Lead terminal taping
OS-CON.
Taping code F Size code (¢D) Taping delies ar
Pz‘ P ] | —the h
[ugafuli;
+T F=5.0 mm F8,F13 (¢ 10) E | [ = S| e
giq?*i P-- L@’ 4;‘7 = % = | Products list
~ —— »Do . %t—*a%g—down tCaa[;ger SVF
M SVPK
Il SXV
» Eﬂ . SVPG
s F=3.5 E13(¢ 8) | B[ _ever
=5.2 MM +
(+D) 4 EI L £ SVPA
;Po T Do t Carrier £ SVPC
N — ¢ :% ra%g—down tape § SVPB
T SVPD
e ! e h ] e
LTSS F=2.0 mm B9 (¢ 5) i | | E% E] -
e F=2.5 mm | C55, C6, C9, C10 (4 6.3) I @é % :L : svar
[ e NN PN I E
F=3.5 E7,E9,E12 (¢ 8) L P TR AN sve
mm = 8o Hold-down Sg;‘er SEK
T . SEF
(unit : mm) o
= SEPG
Code Po P1 P2 Ah W Wo ° SXE
Tolerance hisCs .0 0.2 0.5 *1.0 *1.0 =0.5 min. . 3 L .
+T |6 10|50 [12.7[12.7]3.85[6.35] 0 |18.0[ 9.5| 9.0 | 2.5 |18.5/ 4.0 [ 0.6 | 0 [11.0 S0
+TS(+D) | ¢ 8 3.5 [12.7]12.714.60[6.35| 0 |18.0]1 9.5] 9.0] 25 |17.5/ 4.0 0.6 0 |11.0 & SEQP
+TSS ¢ 5 2.0 [12.7]12.7]5.35|6.35| 0 |18.01 9.5]9.0] 25|17.5/ 4.0 0.6 0 |11.0 o
(+S) ¢ 6.3| 2.5 [12.7]12.7]5.10{6.35| 0 [18.0/ 9.5 9.0| 25|17.5/4.0]0.6| 0O |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 teminls 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 teminls. Zig-zag pack taping type
Quantity(pes. Bag) Typical weight(g) Quantity(pcs,/Box) Typical weight()

C9 500 240 1500 | 1000 F8 | ¢10 200 180 500 890
C10 500 X 1500 X F13 | ¢10 200 280 500 940
E7 200 110 1000 820 | x Pplease contact us.
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Line-up

SMD type
Size(mm)
Category Rated

Capacitance Marking Size
temperature  voltage ESR(mQ)
range (C) (v.00) (wF) clor code ¢D L

Series Page Features

Small size/Low profile
Large capacitance
High voltage

-55t0125| 16to 25 | 27t040 | 27t082 |Puple| B6 | 5.0 | 5.9

High voltage 5510125 16 t0o 50 | 221040 | 10to 180 |Purple| C6 | 6.3 | 5.9
SVF [831084| Large capacitance () @ @® 550125/ 161050 | 221035 | 1810270 |Purple| E7 | 8.0 | 6.9
125°C 1000 h 5510 125| 161050 | 141025 | 39t0 560 |Puple| E12| 8.0 [11.9

-55t0125| 16 to 50 | 12to 20 |68 1o 1000 [Purple| F12]10.0|12.6
-551t0125| 25t050 | 35t080 | 10to33 |Puple| B6 | 5.0 | 5.9

High voltage -551t0125| 25t0 50 | 25t035 | 22t082 |Purple] C6 | 6.3 | 5.9
SVPK [851086| Large capacitance |  |@| |@|@|-5510125| 251050 | 241035 | 3310 120 |Puple| E7 | 8.0 | 6.9
125°C 1000 h 5510125 | 2510 50 | 161025 | 6810 270 |Purple| E12 | 8.0 |11.9

-551t0125| 25t0 50 | 141020 [120to470 |Puple| F12]10.0]12.6
-55t0 125|630 100 60 6.8t0 18 |Puple| E7 | 8.0 | 6.9
Super high voltage -5510125]63t0 100 | 50t0o60 | 15t039 |Puple| F8 [10.0] 7.9

EESXV 8T 17925 C 1000 h ®® . 2563t0100] 251040 | 151039 |Pupk| E12] 8.0 |11.9

5510 125] 6310 100 | 251030 | 18t0 68 |Puple| F12]10.0]12.6

SV e ign LOWESR ® .—55to105 161025 | 251030 | 151047 |Puple| B45| 5.0 | 4.4

105 °C 5000 h 5510105, 16 8 270 |Puple|C10| 6.3 | 9.9

-55t0105| 16to 25 | 27t040 | 271082 |Purple| B6 | 5.0 | 5.9

High voltage 5510 105| 161050 | 22t040 | 1010 180 [Purple| C6 | 6.3 | 5.9

SVPF 891090 |Large capacitance ([ ] @ @® 55t0105| 161050 | 22t035 | 1810270 |Purple| E7 | 8.0 | 6.9

105 5000 h -55t0105| 16 t0 50 | 141025 | 39~560 |Purple| E12] 8.0 [11.9

5510 105| 16 t0 50 | 121020 |68 to 1000 [Purple| F12[10.0]12.6

-551t0105|2.5t020 | 30t040 | 10to 82 |Purple| B6 | 5.0 | 5.9

Low ESR -55t0105|2.5t0 20 | 20to35 | 22to 180 |Purple| C6 | 6.3 | 5.9

SVPA911092] High ripple current ® 5510105 2.5 t0 20 | 201033 | 4710 330 |Puple| E7 | 8.0 | 6.9

i — 5510 105|2.5t0 16 | 19t029 |180 to 820 [Purple| F8 |10.0] 7.9
o 5510 105]2.5t0 16 | 19t035 | 3910 180 |Purple| B6 | 5.0 | 5.9
Unr -55t0105]2.5t0 16 | 15t030 | 6810560 |Purple| C6 | 6.3 | 5.9
— v SVPC [9310 92 Largengpgiﬁame o0 5510 105| 2.5 10 16 | 191027 |120 to 680 |Puple| E7 | 8.0 | 6.9
—svee 5510105|2.5t0 16 | 9to16 P70 to 1500[Purple| E12| 8.0 [11.9
Uor = 55t0105| 2.5 12 2700 |Puple| F12]10.0]12.6
SvPA | B 5510 105] 2.5t0 20 | 40t045 | 15t0 120 |Purple| C5 | 6.3 | 4.9
svec | 2 SVPB| 95 | Lowprofile @ 55t0105| 20 35 22 |Puple| C55] 6.3 | 5.4
SVPB S -551t0125| 10to 25 | 45t065 | 10to 56 |Purple] C6 | 6.3 | 5.9
sveD _ |'S Guaranteed at 125 C 5510 125| 161035 | 40t070 | 8.2t082 |Purple| E7 | 8.0 | 6.9
sves [ SVPD| 96 | High voltage @ ® 5510125 25t035 | 451060 | 181039 |Puple| F8 [10.0] 7.9
_ SVPE | 857 85 % RH -5510125| 251035 | 301050 | 221047 |Puple| E12] 8.0 [11.9
__ svap | -551t0125| 25t0 35 | 281030 | 47t082 |Purple| F12(10.0[12.6
S 5510105 | 4.0 to 10 | 200 to 220] 101033 |Purple| A5 | 4.0 | 5.4

_ SEK | 5510 105]4.0t0 16 | 301090 | 22t0 68 |Purple| B6 | 5.0 | 5.9
% 2 SVPS |97t098|  Long life @ 55t 105]4.0t020 | 221060 | 22t 150 |Purple| C6 | 6.3 | 5.9
. (1: -551t0105|4.0to 25 | 22t060 | 10to 270 |Purple| E7 | 8.0 | 6.9
— 8 5510 105|4.0to 16 | 20t0 35 |100 to 680 [Purple| F8 |10.0] 7.9
e 5510 105]2.5t0 6.3 10to 15 |150to 390 |Purple| B6 | 5.0 | 5.9
—tar | % SVPE| g9 | Super lowESR PYPS 5510 105] 2.5t0 10 | 10t0 20 [220 to 390 |Purple| C6 | 6.3 | 5.9
—ser | Large capacitance 5510 105]2.0t0 16 | 8to11 [180to 1200|Purple| C10] 6.3 | 9.9

-55 t0 105 16 10 470  |Purple| F12110.0|12.6
-551t0125|4.0t0 20 | 40t060 | 22to 150 |Purple| C6 | 6.3 | 5.9
-5510125|6.3t0 20 | 35t045 | 47t0220 |Purple| E7 | 8.0 | 6.9
-55t0105| 4.0 to 16 |200to 260| 3.3t0 33 |Purple| A5 | 40 | 5.4
-55t0105|4.0t0 20 | 60t0 120 | 10to 68 |Purple| B6 | 5.0 | 5.9
-551t0105|2.5t0 20 | 23t060 | 2210220 |Purple| 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
-55t0105|2.5t0 20 | 13to24 |100to 680 |Purple| E12| 8.0 |11.9
-551t0 105 | 2.5t0 20 | 121020 [150 to 1500/Purple| F12]10.0|12.6

SVQP| 100 |Guaranteed at 125C o
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Radial lead type

Series Page

Features

Small size/Low profile

Large capacitance

High voltage

Category

emperature
range (C)

Rated
voltage
(V.DC)

Capacitance Marking Size
color code

(wF)

. -5510125| 25t050 | 25t035 | 221082 |Purple . .

S Lglg%hca\falctﬁfnie o |@ @ 51125251050 241035 [33 10120 Puple| E7 | 8069
155 C 1000 h 5510125| 251050 | 161025 | 6810270 |Purple| E12] 8.0 [ 11.9

5510125 | 251050 | 141020 |120 to 470 |Purple| F13 [10.0]12.9

) -55t0125| 16t035 | 22t035 | 22t0 180 |Purple| C6 | 6.3 | 5.9

ser | 104 Lgr'é%hca\’p‘;lct@gn‘ie o |@|@ 51125161035 | 221030 [39t0270 Puple| E7 | 80 6.9
155 C 1000 h 5510125| 161035 | 141020 | 8210560 |Puple| E12 [ 8.0 [ 11.9

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

Low ESR 5510105| 16 10 270 |Puple| C9 | 6.3 8.9

[ SEPG | 105 | High ripple current ® 550105 16 8 270 |Puple|CT0] 6.3 | 9.9
105C 5000 5510105 16 8 470 |Purle| E9 | 8.0 | 8.9

-551t0 125 |63 to 100 60 6.8t0 18 |Purple| E7 | 8.0 | 6.9

Super high voltage -5510 12563 t0 100] 50t0 60 | 151039 |Puple| F8 [10.0] 7.9

B SXE | 106\ ™25 ¢ 1000 h ®® 1256310 100] 251040 | 151039 Puple| E12] 8.0 [11.9
551012563 t0 100| 251030 | 181068 |Puple| F13[10.0]12.9

-551t0105| 16t032 | 30t0o35 | 22t0 150 |Purple| C55| 6.3 | 5.4

Small size / Low profile 5510 105| 1610 35 | 221035 | 2210 180 |Purple| C6 | 6.3 | 5.9

SEPF 1071108 Lar;“egigavpﬂtc?tgaeme @@ ® (@@ 550105 161035 221030 | 3910270 |Puple| E7 | 8.0 | 6.9
105 C 5000 h 5510 105| 161035 | 141020 | 8210 560 |Puple| E12] 8.0 | 11.9

5510 105| 16t035 | 121018 |1201t0 1000|Purple] F13[10.0]12.9

5510105| 2.5 7 |100t0 560 |Purple| B9 | 5.0 | 8.9

5510105 6.3 18 220 |puple|C55] 6.3 | 5.4

5510 105| 2.5t0 16 | 10to 24 |100 10 560 |Puple| C6 | 6.3 | 5.9

Super low ESR -5510 105 | 2.5t0 16 | 7to 10 |100 to 820 [Purple| C9 | 6.3 | 8.9

SEPC |109%0110 Igrigﬁixzcea?focvlvtsggl% o0 @ 5510105/ 25t0 16| 81022 |150t0 1000|Purple| E7 | 8.0 | 6.9
105 C 5000 h 5510105| 2.5t0 16| 51010 |180to 1000|Purple] E9 | 8.0 | 8.9

5510105| 16 11t0 16 | 18010 270 |Purple| E12] 8.0 |11.9

5510105|2.5t06.3| 7t08 |470t0820|Puple| E13] 8.0 [12.9

5510105| 2.5t0 16| 71010 |470to 2700|Purple] F13[10.0]12.9

-551t0125|4.0t0 20 | 40t060 | 22to 150 |Purple| C6 | 6.3 | 5.9

. 5510 125| 4.0 t0 32 | 3510 100 | 6.8 t0 330 |Puple| E7 | 8.0 | 6.9

SEQP [1110112 E“v%ﬁgg%dz%czgaf @ @ 5510125401032 251080 | 1510680 |Puple| F8 | 10.0]| 7.9
-551t0125|4.0t0 32| 13t050 | 1810560 |Puple| ET12| 8.0 |11.9

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

5510 105 4.0 t0 20 | 4010 60 | 22 t0 150 |Puple| C6 | 6.3 | 5.9

-551t0105|4.0t0 20 | 35t045 | 33t0330 |Purple| E7 | 8.0 | 6.9

SEP [13%0114|  Standard -551t0 105 | 4.0t0 20 | 25t040 | 56t0 680 |Purple| F8 |10.0| 7.9
5510105 | 2.5t0 20 | 131024 |100 to 680 |Purple| E12| 8.0 [ 11.9

5510105 | 2.5t0 20 | 121020 [150 to 1500|Purple] F12[10.0]12.9

Surface mount type

Radial lead type
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Series system diagram

L life
ey e Guaranteed at 125 C

105 €5,000 h

F 'I 2 Super high volltage
Size Large capacitance SV P F
250X 0 2040 F8 size LoWESE e e 000 [ E7 s F12 s
L 10 " 2.5V.DCto 16 V.DC High 'tt Large capacitance 4,0VDCto 16 V.DC 6.3V.DCt0 20 V.DC 63V.DC to 100 V.DC
180 4F 10 820 uF F 1 2 i YRS 100 4F 10 680 uF 47 uF 10 220 uF 18 UF t0 68 uF
E‘I 2 . Size Large capacitance F1 2
ize 2.5V.DC
Size
25V.DC 10 20VDC E7 Size 2700 uF F] 2 Size 16 VDG E 7 Size C6 Size E] 2 Size
'“’0 U 10 680 uF 25VDC to 20VDC 16VDC10 50 VDC 470 uF 40VDC 10 25VDC 40vDC1020vDC || ll 63VDC 10 100VDC
F8 47 uF to 330 wF E] 2 Size 68 1uF to 1000 wF 10 uF to 270 wF 22 uF 0 150 1k 15 uF to 39 uF
Size 25VDCt0 16V.DC C‘] O
Size
4.0VDC 1020 VDC C6 Size 270 1F 10 1500 uF E 1 2 Size e e C6 Size F8 e
63V.0C to 100 V.DC

56 uF 10 680 uF 25VDC t0.20VDC 16\DC 10 50 VDC 180 4F. 1200 uF +0VDC1020VDC
E'7SIZe 15 uF to 39 uF

22 uFto 180 wk 39 uF to 560 wuF 22 uFto 150 uF
E 7 Size

2.5VDCto 16 V.DC
409DC 10 20VDC B6 s 0 AR 10680 uF E'7 sie CO s B6 sie S I £/ .

25VDCto 10V.DC

'33 4F 10 330 uF 25VDC10 20 VDG 161D 10 50VDC 20 UF. 390 uF 4.0VDCto 16VDC High voltage | [ECRTNGReRTIING
10 4F 1082 F C6 Size 18 4F 10 270 uF 22 1F 10 68 UF 6.8 LF 10 18 uf
. S—
C6 sie 25VDC 10 16VDC B6 sie F12 s
2.5V.DC 10 20 VDC 68 uF t0 560 uF C6 Size 25VDC. 63VDC A5 Size 25V.DC. 35V.0C
22 i 10 220 LF P.95 16\IDC 10 50 VDC 150 4F 10 390 oF 40VDC 1o 10VDC 47 uF. 82 uF
B6 Size 10 wF 10 180 uF e —— 10 wFto 33 uf
B6 Size SVP B 25VDC t0 16 VDC E 1 2 Size
4,0V.DC 10 20VDC 39 uf 10180 uF B 6 Size 25VDC, 35 VD
5V.DC. 35 V.DC
1047 1068 uF Loy fenilte 16\DC 1025 V0C 22 uF. 47 uF
A 5 27 uF t0 82 uF
Slze C 5 5 Size 1 F8 Size
4.0VDC 10 16 VIDC S0 vDC * % 25VDC. 35VDC
3.3 uF 1033 uF 22 uF P.88 P.83 to 84 P.85 t0 86 18 WF. 39 uF
OSCON. P S\/PG| SVF e E7 e
Guidelines and 2.5VDC 10 20 V.DC 125°C1,000h PN High voltage  [SHNRIRING 16 V.DC to 35 V.DC
Precaution ) Low ESR High voltage e : Large capacitance : ; 8.2 uFt0 82 uf
15 uF 10120 uF Ml B @ Largegcapacit%nce 18 WF 10 270 uF g€ cap 33 uF ~ 120 uf W10 82 1
E C1 O Size F1 2 Size C6 Size F] 2 Size C6 Size C6 Size
[ r— 16 V.DC 16vocto50vnc M 16vnctosovpe | f 25voctosovoc [ 2svnctosovoe [ ff 10.VDC. 25 VDC
diagram : 270 wF 68 uFt01000 uF  Jll 10 uF to 180 uF 120 uF 10470 uF [l 22 uF 1082 UF 10 1uF. 56 uF
Products list C8 E_I 2 B6 E_I 2 B6
SVF Size Size Size Size Size
~ ovpk | 16 V.DC 16vDCto50vDC [l 16VDCto25voC J§ | 25vDCto50vC [ 25VDC t050VDC
270 wuF 39 uFto560 uF [l 27 uF 1082 uF 631710270 uF [l 10 4F 1033 uF
SXV
SVPG ® B4 5 Size
— <cvpr IR 16V.DC t0 25VIDC
>
SVPF : 15 uF to 47 uF
SVPA =
3
SVPC -
£ |Radial lead type |
SVPB S
| v N\
w
SVPS SEP * l P11110 112 P.106 UPGRADE
SVPE P.10710108 SEQP
orer Standard 105 °C5,000 ¢ 105 C5,000 h F1 3 o SXE
i n G5
SVP Super low ESR [21'750\/551;0217%%%% - Guaranteed at 125 C AWLEOOVLLDFC‘IOOWZZ%X?LCF 105 C5,000 h
E 1 2 . Large capacitance ' 105°C5,000h  [EVRVRNETIT High voltage . Super high volltage
—er | oo |[E1 3. [ET1 25 | (o 4 F 12 [F8... |[F13s.. [E8
SEF -0 L IO 2 Size Size Size Size Size Size
5] 100 uF to 680 wuF
= e 25VDCt063VC [l 16VDC . : 40VDCt032vDC [l 40vDCto32v0C J§ | 63VDCto100vDC [l 63VDC 10 100V.DC
SEPG > Size Size
= E|7 470 WF to 820 uF 180 wF. 270 uF 16VDC 1o 35 VDG 16VDC 1035 YOG 18 uF t0 560 uF 15 uF to 680 uF 18 uFto 68 uF M 15 wF to 39 uF
SxE £ Size 82 WF 10560 uF 39 uF t0 270 uF C 6 -I 2
SEPF = ﬁfﬁ)%ﬁm E9 Size E 7 Size E 7 Size Size E Size E 7 Size
ES P [ 25V0C 10 76 VDC [l 6.3VDC 10 76 VDC C6 . C 5 5 40vDCt032vDC [l 40vDCto20vDC J§ f| 63VDCto100vDC [l 63VDC 10 100VDC
SEPC = - Size Size - .
e - F-I 3 22 uF 0 180 uF 22 uF. 150 uF 16D 10 35 YDC 16VDC. 32000 6.8 uF 10330 uF 22 LF 10 150 wF 15 uFto 39 uF | 6.8 uFto 18 uF
SEQP Size 2u N
- - UF 10180 uF 22 1WF. 150 uF
)| C9se JCOs
LI U M
16\DCto35vDC [l 25VDC, 16 V.0C *
F8 180 1F 101000 uF [ 100 uF 10560 uF | [P UPGRADE
o SEF SEK
ez |1 C55 5 [ BY sie SEPG M
 § 63VDC 125 1,000 h oune 125 1,000 h
220 uF 00 LLF 10560 wF High voltage Low ESR 470 uF High voltage
C 6 Size Large capacitance High ripple current Large capacitance

4.0V.DCto 20 V.DC
22 uF 10 150 uf

E 7 Size

25V.DC 10 50 V.DC
33 uFto 120 wk

C6 sie

25V.DC to 50 V.DC
22 uF to 82 uF

F] 3 Size

16 V.DCt0 35V.DC
120 4F 101000 uF

E] 2 Size

16V.DCto 35V.DC
82 1F 10 560 uf

E 7 Size

16V.DC to 35V.DC
39 uFto 270 uF

C6 Size E1 2 Size

16V.DC to 35V.DC 25V.DC to 50 V.DC
22 uF 10 180 uf 68 wF 10270 wk

COsie |JF1 35

16 V.DC 25V.DC 10 50 V.DC
270 uF 120 wF 1o 470 uF
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|SMD type

(unit : mm)
size size size size size size size size size size size size
#8.0 6100
$6.3 [
4.0 $5.0 250 $6.3 $6.3 263, ot O‘E 280, ED s S
Al | e | el A | ad | e |l ] A | L3
10.3 10.3
e | | | R | eS| B | JER | LES | Bl | JEe | B
AE AR AE-BE BE-BE-BE-BE-IE-AE &
P.97 to 98 P.88 P.83t0 84 P.95 P.95 P.83t0 84 P.88 P.88 P.83t084 | P.83t0 84 P.87 P.83t0 84
SVPS SVPG SVF SVPB SVPB SVF SVPG SVPG SVF SVF SXV SVF
P.101 to 102 P.85 to 86 P.85 to 86 P.99 P.85t086 | P.85t086 | P.91t092 | P.85t0 86
SVP SVPK SVPK SVPE SVPK SVPK SVPA SVPK
P.89 to 90 P.89 to 90 P.87 P.87 P.96 P.87
SVPF SVPF SXV SXV SVPD SXV
P.91 to 92 P.91 to 92 P.89t0 90 | P.89t090 | P.971t098 | P.891to 90
SVPA SVPA SVPF SVPF SVPS SVPF
P.93t0 94 P.93t0 94 P.911t092 | P93t094 | P101t0102 | P93 t0 94
SVPC SVPC SVPA SVPC SVP SVPC
P.97 to 98 P.96 P.93t0 94 P.96 P.96
SVPS SVPD SVPC SVPD SVPD
P.99 P.97 to 98 P.96 P.101 to 102 P.99
SVPE SVPS SVPD SVP SVPE
P.101 to 102 P.99 P.97 to 98 P.101 to 102
SVP SVPE SVPS SVP
P.100 P.100
SVQP SVQP
P.101to 102 P.101 t0 102
SVP SVP
% Profile of case size are all indicated in maximum values.
|Radial lead type |
siz? Csée5 gzé gzé gz? CsizeO size size siz? size size size3 siz§ sizg size3 size3
$5.0 $6.3 $6.3 $6.3 $6.3 $6.3 $8.0 $8.0 $8.0 $8.0 $8.0 $8.0 $70.0 @ $10.0 $10.0
P109t0 110 |R107t0 108 |  P104  |P11Tt0112| P105 P105 P04 |P1Tto112| P105 P104 P106 |P109to110| P106  [PI1Tto112| P104 |P109t0 110
SEPC | SEPF | SEF |SEQP|SEPG |SEPG| SEF |SEQP|SEPG| SEF | SXE |SEPC| SXE |SEQP| SEF |SEPC
P109t0 110 | P1070 108 [ P113t0 114 | P10910 110 P06 |P113t0114|P109t0 110 |  P106  [P109t0110 P113t0114| PR106  |P111t0112
SEPC | SEPF | SEP | SEPC SXE | SEP |SEPC| SXE |SEPC SEP | SXE |SEQP
P109t0 110 P107t0 108 P107t0 108 | P111t0 112 P107t0 108 | 1130 114
SEPC SEPF SEPF | SEQP SEPF | SEP
P109t0 110 P113t0114
SEPC SEP

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

Series system
diagram
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diagram

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

Surface mount type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type

81

Products list

Size-ESR Matrix list / SMD type Size code (ESR mQ)

uF

Series

B6 (30)

4.0

SVPS A5 (200)

B6 (30)

SVP A5 (200) | B6 (70).

B6 (60)

SVPA B6 (30)

&3

SVPS A5 (200) B6 (30)

C6 (45)

Svp A5 (200) B6 (70)

C6.(45)

C6 (30)

SVPB C5 (40)

B6 (30,23)

SVPD Cé (45)

A5 (220) A5 (200) B6 (70,

C6 (30)

svaQprP C6 (45)

A5 (240) | A5.(240) A5 (220), A5 (200) B6 (70), Cé (50) |_C6.(45)

SVPA C6 (35,24)

E7(30)

SVPC B6 (35,27)

C6(30,25)

E7 (40)

B6 (27)

16 B45(25)

SVPS B6 (90) Cé6 (24)

E7(30)

SvQpP C6 (50)

E7 (40)

svp LA5(260) ] L b _]E B6 (120) B6.(90) C6(50) E7.(45)

E7(40)

B6 (27)

SVPA B6 (40) C6 (35) E7(33)

SVPB C5 (45) 55 E3)

SVPF B6 (30)

20 [SVPG B45 (27)

SVPS C6 (60) E7(45)

svak C6 (60) E7(45)

SVP B6 (120) C6(60) | C6(60) | E7(45) E7(45) | F8(40)

F8 (40)

SVF B6 (30)

SVPD C6 (65) E7(48) F8(45) [E12 (30)

F12 (28)

SVPE B6 (40) C6(30) | C6(30)

E7(28)

o5 | SVPG B45 (30)

SVPK B6 (35)

Cé (25)

SVPS E7 (60)

SVF B6 (40) C6(30) [ C6(30)

E7(28)

SVPD E7(70) F8(60) | E12(50) F12(30)

35 [SVPF C6 (35) E7(30)

E12 (20)

SVPK B6 (35) C6 (27)

E7(25)

SVF C6 (35) E7(30)

E12 (20)

SVPE C6 (40) E7(35) E12 (25)

50 | SVPK B6 (80) C6 (35) E7(35)

SVE C6 (40)

E12 (25)
E

63 SXV r

E7(60)

20 |oxv L1 [ TET® ] _______ F12.28)

,,,,,,,,,,,,,,,,,, E7(60) | _______ ] | _]E12@40)
100 | SXV £2(60)

Case size

(u

nit : mm)

[[A5 | #4.0xL5.5 $5.0x14.5 | C5 | ¢6.3xL5.0 | C6 | #6.3xL6.0

$6.3x1.10.0 E7 $8.0xL7.0 F8 $10.0xL8.0 |

$5.0x16.0 | C55| #6.3xL5.5 | C8 | $6.3xL8.0

[E12] #8.0xL12.0 [F12]| ¢10.0xL12.7 |

Size-ESR Matrix list / Radial lead type Size code (ESR mQ)

SEPC [
4.0
SEQP C6 (40)
SEP. C6 (40) C6 (40)
seEpC [
6.3
C6 (45) E7 (35)
C6 (45) E7(35)
10 C6 (45) E7 (35)
C6 (45) E7(35)
C6 (22)
ve leepe Voo T CeD [ ______[1 E7(22) [ E900) ]
c9(10) ET12 (16)
C55(30) | C6(22)
Cé6 (50) E7 (40) F8(30) [E12(20)
C6 (50) E7 (40) F8(30) [E12(20)
C6 (25) E7(25)
C6 (25) E7 (25)
20 C6 (60) E7 (45) F8 (40) E12 (24) F13(20)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Cele0) [ .. [[ELGH ] _______[E/(@5) [ F8(0) [ F8@0) |________|F8G5) [ _______[FI8@O| _______
E12 (24)
C6 (25) E7 (24)
25 C6 (30) E7 (28) E12(16)
C6 (30) E7(28) E12(6)
32 C55 (35) E7(25)
E7 (100) F8(80) [E12(50)
Cc6 27 E7 (25) E12 (20)
25 C6 (35) E7 (30) E12 (20) F13(18)
C6 (35) E7 (30) E12 (20) F13(18)
50 C6(35) E7(35) E12(25) F13(20)
o3 |oxe bl - E7(60)_ [E12Co | ______ E12@5) [ E2 @] .| L)) I S D R B
F8 (50)
E7 (60). E12(35) F13(28)
80 |SXE [t F8 (55)
E7 (60) E12(40) [F13(30) | F13.(30).
100 | SXE £8 (60)
Case size (unit : mm)
[B9 T #5.0xL9.0 [ C55 [ #6.3xL5.5 [ C9 [ #6.3xL9.0 [ E7 | #8.0xL7.0 [ E12 | #8.0xL12.0 | F8 | ¢10.0xL8.0 |
[ c6 | #6.3xL6.0 [ €10 | #6.3xL10.0 [ E9 | #8.0xL9.0 | E13 | #8.0xL13.0 | F13 | #10.0xL13.0 |




Size-ESR Matrix list / SMD type

(e 820 1000 1200 1500 2700

V.DC Series
2.0 | SVPE C10(8)

SVPA [ C6(20) E7(20) F8 (19)
SVPB C5 (40) [
SVPC [B6(30,24,19) C6 (25,15) C6(16) | E7(20) | E12(9) E12(10) [F12(12)
B6 (10) [B6(15,10)[ B6(10)

SVP Cé6 (23) E12(13) F12(12)
SVPA C6 (22) E7(22) F8 (20)

B6,(30,23,20) C6(27,21,15)] E7(22) E12(12)|E12(12)
4.0 E12(9)
SVPS C6 (22) E7 (22) F8 (20)
sSvapP C6 (40)
SVP C6 (40) E7(35) E12(13) | F8(25) F12(12)
SVPA Cé (22) E7(22) F8 (20)

SVPC B6 (30,25)[ B6 (21) C6(27.15) c6an [ E7(22) E12(12)
B6(12) [ B6(15) | B6(15)
.3 Cé (10)
SVPS C6 (22) E7(22) F8 (20)
SvaQpP C6 (40) E7(35)
C6(40) |_C6 (07 E7(35) F8(25) F8(25) F12(12)
F8 (25) E12(15)
SVPA E7(30) F8(24)

SVPC C6(27,22) E7(22) | E7(19)

SVPE Cé (20)
E7(30) F8(24)

Svar E7(35) | E7(35)
E7(35)_| E7(35) F8(25) [E12(17) E12(13)
F8 (30) F8(25)
SVPA F8(29)

SVPC C6(24) | E7(27) | E7(22) E12(16)

SVPE c1odn F12 (10)
SVPE 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(04) F12(12)

SVPF Cé (25) E7(25) E12(14) F12(12)

20

SVP E12 (24) F12(20)
SVE C6 (25) E7(25) E12(14) F12(12)

SVPE E7(24) E12(16) F12(4)

25

SVPK E7(24) E12(16) F12(04)

SVF E7(24) E12(16) F12(4)

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

25

50 | SVPK F12(20)

63 | SXV

= R R et e B S e S R R R DB EADEEIS

100 | SXV fommmm e Y

KESR(100 kHz / +20C)

SVPA
SVPC
SVPB
SVPD

- SVPS
E9 (8) E13(7)

SEP. E12(13) F13(2) SVPE
C9 (1) E13(7) F13(D_[_

Size-ESR Matrix list / Radial lead type

mF

V.DC Series 22y

330 390

(0] 560 680 820

Surface mount type

2.5 SEPC

SEPC

SvQPrP

SEQP E7(35) E12(13) | F8(25) F13(12) SVP
SEP E7 (35) E7(35) E12 (13) F13(2) -
C55 (18 <) .

4.0

SEPC - SEK
6.3 1 “[Ei3(8)
SEQP F8 (25) E12 (15) F13 (12) SEF
F8 (25) E12 (15) F13(12)

SEPG

SXE
SEPF

SEPC
E7 (22) E12(14) F13(2) -
F13(16) SEQP

F13d6)

E12(7) F13(13)
E12(7) F13(13)
E12 (14) F13(2)

Radial lead type

ETZ 04 F13(12) SEP
E12(14) F13(2)

20

E12(16) F13(14)
F13(14)
F1304)

2

F13(18)

35

50
L T I i E e B e e H e e e e A s R

80 | SXE  frmmmmmmfrmmmmmm e b

100 | SXE  frmmmmmmmpmmmmm oo mm oo e b b

HESR(100 kHz to 300 kHz / +20C)
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Products list
SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
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SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type
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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.) M RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range -55Cto+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 WF to 270 wF|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(tan§)

Please see the attached characteristics list

Endurance

+125 °C, 1000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

tan o = 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 ©)
H _ .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 =02 C R P=
o T o o
1 B6 5.0 59| 53| 53| 6.0 060008 1.4

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

R. Voltage

L B ® E7 | 80 | 6.9] 83| 83| 9.0 |06008] 3.2
E12| 80 |11.9] 83| 83| 9.0 |08nll| 3.2
F12 | 10.0 [12.610.3/10.3[11.0 080o11| 4.6




@® Characteristics list

e v%?ttae;e cammce Case size (mm) Size e Allowjea;iificati.ons — Standard(Reel siz;:fﬁSg)
(V.DC)  (uF) éD L code %ernrxernn‘gég (ngtxrrer;;;) (rEngﬁi) tan § %3 (MA) Part number " (a[c)acg\sr'lg y
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 | 165VF180M 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 Cé6 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 25SVF27M 1500
47 6.3 5.9 - 880 2800 30 0.12 | 235 | 25SVF47M 1000
SVF 56 6.3 5.9 880 2800 30 0.12 | 280 | 255VF56M 1000
25 82 8.0 6.9 - 940 3000 28 0.12 | 410 | 255VF82M 1000
100 8.0 6.9 1010 3200 24 0.12 | 500 | 25SVF100M 1000
180 8.0 11.9 E12 | 1470 | 4650 16 0.12 | 900 | 25SVF180M 400
330, 10.0 12.6 F12 | 1580 5000 14 0.12 | 1650 | 255VF330M 400
22 6.3 5.9 Cé 820 2600 35 0.12 | 154 | 355VF22M 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
120 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 B T
18 8.0 6.9 E7 850 2700 35 0.12 180 | 50SVF18M 1000 g diagrz
50 = | Products list
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)

%41 After 2 minutes

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

Surface mount type

@ 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. SEK
SEF

SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type
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=, SVPK ..
mount type Series

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

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range -55Cto+125C
Rated voltage range 25 V.DC to 50 V.DC
Rated capacitance range |10 wF to 30 ALF‘ 22 WF to 82 uF ‘33 wF to 120 MF‘68 wF to 270 MF‘ 120 wF to 470 uk
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

EelEmes 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
D et Siteaery Siils) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity 0.2 max (=)

marking (=) Lot. No. e W (unit : mm)

o Size £0.5 | *0-1 \v +0.2 4 0.2 C 0. 0.

"\ Series 9 T o |o Y ¢D L 204 W02H =02 C =02 R P =02

1 B6 | 50 | 59| 53] 53] 6.006t008 1.4

R-%agalctitaﬂce Cé 6.3 | 59| 6.6| 6.6| 7.3|061008 2.1

o i L E7 | 80 | 6.9] 83] 83 9.0[06008] 3.2

Line-up E12 | 80 [11.9] 83] 83| 9.0|wnli] 3.2
i F12 | 10.0 [12.6]10.3]10.3|11.0 [as011] 4.6

Products list

Surface mount type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type
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@® Characteristics list

Rated Rated  Case size (mm)
Series voltage capacitance

Specifications

Standard(Reel size: ¢ 380)

Size Min. Packaging Q'ty

33 5.0 5.9 B6 820 2600 35 0.12 165 | 25SVPK33M 1500
82 6.3 5.9 cé 960 3060 25 0.12 | 410 | 255VPK82M 1000
25 | 120 8.0 6.9 E7 1010 3200 24 0.12 600 | 25SVPK120M 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 | 355VPK47M 1000
SVPK| 35 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 | 35SVPK180M 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 cé 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

OS-CON.

Guidelines a
P tiol

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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QU S XV UPGRADE
mount type NEUES

B 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| Withint20 % of the initial value

EelEmes 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
MR S i) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity

‘ 0.2 -
marking (-) Lot. No. max w S (unit : mm)
....... giozdee @D 0.5 L¥Q] w0202 202 R P02
Series [a) - % &i U

® _ . E7 8.0 6.9| 8.3 | 83| 9.0 |06t008 3.2

R. Capacitance F8 10.0 7.9 110.3 |10.3 |11.0 |06t008] 4.6

R. Voltage I ® E12 8.0 |11.9] 83| 83| 9.0 [080011| 3.2

L R F12 | 10.0 |[12.6 {10.3 |10.3 |{11.0 |08t 11| 4.6

Series vE?tt:gde caﬁaactfac:me e Size  gipple AuowabSpefificati.onS LC %4 S SiZ;:P¢k3'88)
Vool (e D L code curent 1 oyl (rE%Rmﬁi) tan § %3 (4A) Part number "™ (aé(a:gg ty

NEW WIS 8.0 6.9 E7 340 1100 60 0.12 56 | 63SXV18M 1000

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

63m 19 8.0 11.9 E12 930 2950 25 0.12 | 122 | 63SXV39M 400

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

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

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

o~ SOm o7 8.0 11.9 E12 780 2490 35 0.12 | 108 | 80SXV27M 400

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

m 47 10.0 12.6 F12 980 3100 28 0.12 | 188 | 80SXV47M 400

m€>.8 8.0 6.9 E7 340 1100 60 0.12 34 | T00SXV6R8M | 1000

mﬂ 15 10.0 7.9 F8 630 2000 60 0.12 75 | T00SXV15MX 500

100 8.0 11.9 E12 730 2350 40 0.12 75 | TOOSXV15M 400

m 18 10.0 12.6 F12 940 3000 30 0.12 90 | 100SXV18M 400

m 22 10.0 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)

%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.



= SVPG
mount type Series

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

@ Specifications
Items Specifications
Size code B45 C8 c10
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 wuk 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 _
marking (-) Lot. N 0.2 max W ol
ot e (unit : mm)
seies Q . U o giozdee ¢D %05 LI] w02 0.2 C*02 R p 02 OSCONM
R. Capacitance ' B45 5.0 4.4 | 53| 5.3 ] 6.0 [061008] 1.4
R Voltage ) C8 6.3 7.9 | 6.6 | 6.6 | 7.3 |061008] 2.1 -
L “RT C10 6.3 9.9 | 6.6 | 6.6 | 7.3 [0610008 2.1 =1 Line-up
= Series system
£ diagram
= | Products list

@ Characteristics list

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

Series voltage capacitance Size Rated ripple ESR %2 LC %4 Min, packagmg Q‘ty

[
=
. €
(V.DO)  (uF) éD L code i&:;;f\ernntqgg (mQ max) N §%3 “a) Part number s é
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 5
SVPG 6.3 9.9 C10 5800 8 0.12 864 16SVPG270M 500
20 33 5.0 4.4 845 3000 27 0.12 132 20SVPG33M 2500
25 15 5.0 4.4 2800 30 0.12 75 25SVPG15M 2500
SEK
%1 :Rated ripple current (100 kHz/ +105 C)) . SEF
¥2:ESR (100 kHz to 300 kHz/+20 C) =3 SEPG
*3:tand (120 Hz/+20 C) ;
¥4 1 After 2 minutes b SXE
@Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications” % SEPF
- , 8| seec
@ Frequency correction factor for ripple current & Seap
Frequency 120Hz=f<1kHz 1kHz=f<10kHz 10kHz=f<100kHz 100kHz=f =500 kHz SEP

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 _
mount type Series

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

@ Specifications

Items Specifications
Size code B6 cé E7 E12 F12
Category temperature range -55Cto+105C
Rated voltage range |16 V.DC to 25 V.DC 16 V.DC to 50 V.DC

Rated capacitance range

27 uF t0 82 wF | 10 uF to 180 uF | 18 WF to 270 uF [ 39 uF to 560 wF | 68 uF to 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

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

R. Capacitance

Polarity
g 2 0.2 =)
marking (—) Lot. No jnax W (unit : mm)
....... . _ ‘ gcl)zdee @D *05 L13) w*02H 0.2 C*02 R p 02
S T a] o
t B6 5.0 59| 53| 53| 6.006%08 1.4

R. Voltage

C6 | 63 | 59| 6.6| 6.6| 7.3 06008 2.1
L) E7 | 80 | 6.9] 83| 83| 9.0 06008 3.2
E12 | 80 [11.9] 83| 83| 9.0 |080ll| 3.2
F12 | 10.0 [12.6]10.3|10.3|11.0 |080011] 4.6




@ Characteristics list

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

Series voltage capacitance Rated ripple ESR %2 Min. PackagingQ‘ty

(VDCN LD #D L code cument X1 (mQmax) 1N 0 X3 Part number (070
82 5.0 5.9 B6 3000 27 0.12 262 | 16SVPF82M 1500
180 6.3 5.9 cé6 3300 22 0.12 576 | 16SVPF180M 1000
16 | 270 8.0 6.9 E7 3300 22 0.12 864 | 16SVPF270M 1000
560 8.0 11.9 E12 4950 14 0.12 1792 | 16SVPF560M 400
1000 10.0 12.6 F12 5400 12 0.12 3200 | 16SVPF1000M 400
56 5.0 5.9 B6 2800 30 0.12 224 | 20SVPF56MX | 1500
120 6.3 5.9 Cé6 3200 25 0.12 480 | 20SVPF120M 1000
20 | 180 8.0 6.9 E7 3200 25 0.12 720 | 20SVPF180M | 1000
390 8.0 11.9 E12 4950 14 0.12 1560 | 20SVPF390M 400
560| 10.0 12.6 F12 5400 12 0.12 2240 | 20SVPF560M 400
27 5.0 5.9 B6 2450 40 0.12 135 | 25SVPF27MX | 1500
47 6.3 5.9 c6 2800 30 0.12 235 | 25S5VPF47M 1000
SVPF 56 6.3 5.9 2800 30 0.12 280 | 255VPF56M 1000
25 82 8.0 6.9 3000 28 0.12 410 | 25SVPF82M 1000
100 8.0 6.9 =7 3200 24 0.12 500 | 25SVPF100M | 1000
180 8.0 11.9 E12 4650 16 0.12 900 | 25SVPF180M 400
330 10.0 12.6 F12 5000 14 0.12 1650 | 25SVPF330M 400
22 6.3 5.9 Cé6 2600 35 0.12 154 | 35SVPF22M 1000
39 8.0 6.9 E7 2800 30 0.12 273 | 355VPF39M 1000
* 82 8.0 11.9 E12 4000 20 0.12 574 | 35SVPF82M 400
1201 10.0 12.6 F12 4400 18 0.12 840 | 35SVPF120M 400
10 6.3 5.9 Cé6 2500 40 0.12 100 |50SVPF10M 1000 §
18 8.0 6.9 E7 2700 35 0.12 180 |50SVPF18M 1000 g diagre
50 | Products list
39 8.0 11.9 E12 3800 25 0.12 390 |50SVPF39M 400 =
68| 10.0 12.6 F12 4300 20 0.12 680 | 50SVPF68M 400

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

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

%3:tanéd (120 Hz/+20 C)

%41 After 2 minutes

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

Surface mount 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. SEK
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e OV PA sciics

mount type

B Low ESR (18 mQ max.)
W High ripple (4240 mA.r.m.s.)

@ Specifications

Items
Size code

B RoHS compliance, Halogen free

Specifications
B6 Ccé6 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 uFto 82 uF | 22 uF to 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(tané)

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)

Line-up

Series system
diagram

Products list
SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP
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Radial lead type
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+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 (=)

Series a
S

R. Capacitance

R. Voltage

0.2 max =)
W (unit : mm)
i ns g(i)zdee @D 05 L*01 w0202 02 R P02
t B6 50 | 5.9 | 53| 53| 6.0 06008 1.4
Cé6 6.3 | 5.9 | 6.6| 6.6| 7.3 |06108 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 |06t008 4.6




@ Characteristics list

 Rated  Rated Case size (mm) . _ Specifications Standard(Reel size: ¢ 380)
S e e o GRS BRE g LCHE  pornumper MR
82 5.0 5.9 B6 1970 30 0.12 300 2R5SVPAB2MAA| 1500

5s 180 6.3 5.9 cé 2690 20 0.12 300 | 2R5SVPAT80MAA| 1000
330 8.0 6.9 E7 3370 20 0.12 500 2R5SVPA330MAA| 1000

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

68 5.0 5.9 B6 1970 30 0.12 300 4SVPA68MAA 1500

4 150 6.3 5.9 C6 2570 22 0.12 300 4SVPAT50MAA| 1000

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

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

47 5.0 5.9 B6 1970 30 0.12 300 | 6SVPA4TMAA | 1500

63 120 6.3 5.9 cé 2570 22 0.12 300 | 6SVPAT20MAA[ 1000
SVPA 220 8.0 6.9 E7 3220 22 0.12 500 | 6SVPA220MAA| 1000
470| 10.0 7.9 F8 4130 20 0.12 592 | 6SVPA470M 500

68 6.3 5.9 cé 2200 30 0.12 300 10SVPA68BMAA| 1000

10 | 150 8.0 6.9 E7 2760 30 0.12 500 | 10SVPAT50MAA| 1000

330 10.0 7.9 F8 3770 24 0.12 660 T0SVPA330M 500

39 6.3 5.9 o 2040 35 0.12 300 | 16SVPA39MAAl 1000

» 6.3 5.9 2460 24 0.12 300 | 16SVPA39MAAY| 1000
82 8.0 6.9 E7 2760 30 0.12 262 16SVPA82MAA| 1000

180 10.0 7.9 F8 3430 29 0.12 576 16SVPAT80M 500

10 5.0 5.9 B6 1700 40 0.12 80 20SVPATOM 1500

20 22 6.3 5.9 Co6 2040 35 0.12 88 20SVPA22M 1000
47 8.0 6.9 E7 2630 33 0.12 188 20SVPA4TM 1000

%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”

diagrz
Products list

Selection quide|| _ <

@ 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 SV P (
mount type Series

B LowESR(9 mQ max.) B RoHS compliance, Halogen free
M 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 LF to 560 uF | 120 uF to 680 uF | 270 uFt0 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 | Within£20 % of the initial value

Endurance 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 et Siteaery Siils) tand = 150 % times of the initial limit

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

® Marking and dimensions

mgﬁli?g{—) 0 Z_I_Lﬂax w =) (unit : mm)
....... Lot. No E(I)Zdee @D 205 L0} w02 0202 R P02
Series © Al U—4|, [B6 | 50 | 59 53] 53] 6.0 [t6008] 1.4

| "|" [c6 | 63 |59 66] 6.6 7.3 |nbt0s] 2.1

e - E7 | 80 | 6.9] 83| 83| 9.0 06003 3.2

C = E12| 80 |11.9] 83 83 9.0 [080ll] 3.2

F12 | 10.0_[12.6 [10.3 |10.3 |11.0 |08l 4.6




@ Characteristics list

o v%?tt:;e cam?:nce Case size (mm) Size oo — Spezg;cations — Standard(Reel siz;:P¢k388)
R R L code ‘uremtRY roguuenc Soguuenc 1842 (4 Part number ' CEH
5.0 5.9 1970 | 30 26 | 0.12| 300 |2R5SVPCT80M| 1500
180 5.0 59 | B6 | 2200 | 24 20 | 0.12| 300 |2rR5SVPC180MY| 1500
5.0 5.9 2800 19 16 | 0.12 | 300 |2R5SVPCT80MV| 1500
6.3 5.9 2410 | 25 22 | 0.12| 300 |2R5SVPC390M| 1000
3903 59 | c6 | 3160 | 15 13 | 0.12 | 300 [2R5SVPC390MV| 1000
25> 560 63 5.9 3500 | 16 14 | 0.12 | 300 |2R55VPC560M| 1000
680 8.0 6.9 | E7 | 3370 | 20 17 | 0.12 | 500 |[2R5SVPC680M| 1000
820| 80 | 11.9 5380 9 8 | 0.15| 500 |2R5SVPC820M| 400
1500] 80 | 119 | [ 5150 | 10 9 | 0.15| 750 |2RsSVPCT500M| 400
2700| 100 | 126 |F12| 5070 | 12 10 | 0.15 [1350 |2R5SVPC2700M] 400
5.0 5.9 1970 | 30 26 | 0.12| 300 |4SvPC150M | 1500
150| 5.0 59 | B6 | 2240 | 23 20 | 0.12| 300 |4svPC150MY | 1500
5.0 5.9 2730 | 20 17 | o0.12 | 300 [4svPCT50MV | 1500
6.3 5.9 2320 | 27 23 | 0.12| 300 |4svPC330M | 1000
1o | 33063 59 | ce | 2030 | 21 18 | 0.12 | 300 |4SVPC330MY | 1000
6.3 5.9 3160 | 15 13 | 0.12 | 300 |4SVPC330MV | 1000
8.0 6.9 | E7 | 3220 | 22 19 | 0.12 | 500 [4SVPC560M | 1000
205 T 119 5380 9 8 | 0.15| 500 |[4SVPC560MX | 400
1200 80 | 11.9 |E12| 4700 12 10 | 0.15 | 960 |4SVPC1200M | 400
1500 80 | 11.9 4700 | 12 10 | 0.15 [1200 [4SVPC1500M | 400
5.0 5.9 1970 | 30 26 | 0.12| 300 |6SvPC100M | 1500 OS-CON
SVPC R 59 | B6 | 2150 | 25 21 | 0.12| 300 |6svPcioomy | 1500
120] 5.0 5.9 2660 | 21 18 | 0.12 | 300 |6SVPCT120MV | 1500 =
6.3 5.9 2320 | 27 23 | 0.12| 300 |6SvPC220M | 1000 =
6.3 | 2203 59 | c6 | 3160 | 15 13 | 0.12 | 300 |6SvPC220MV | 1000 3
330| 6.3 5.9 3390 | 17 15 | 0.12 | 415 |6SVPC330M | 1000
390 80 6.9 | E7 | 3220 | 22 19 | 0.2 4971 [6SvPC390M | 1000
820| 80 | 11.9 |E12]| 4700 | 12 10 | 0.15 [1033 |6SVPC820M 400 .
5.0 5.9 1970 | 30 26 | 0.12| 300 |10SVPC68M | 1500 &
e 50 | 2° [ 2840 | 23 20 | 0.12| 300 |10SvPCesMV | 1500 s
6.3 5.9 2320 | 27 23 | 0.12| 300 |10SvPC120M | 1000 o
10 | 120 cé 8
6.3 5.9 2600 | 22 19 | 0.2 300 [10svPC120MV] 1000 £
270| 8.0 69 | . | 3220 | 22 19 | o0.12| 500 [10svPC270M | 1000 “
330| 80 6.9 3460 | 19 17 | 0.12 | 660 [105vPC330M | 1000
5.0 5.9 1820 | 35 30 |0.12| 300|165VPC39M | 1500
¥ 50 59 | 2¢ [ 2350 | 27 23 | 0.12 | 300 |165VPC39MV | 1500 SEK
6.3 5.9 2200 | 30 26 | 0.12| 300 |16SVPC68M | 1000 | SEF
. 853 59 | c6 | 2440 25 22 | 0.12| 300 |165vPCE8MY | 1000 ;z SSE;[G
100] 6.3 5.9 2490 | 24 23 | 0.12| 300 |165VvPC100M | 1000 S ——r
120] 80 69 | | 2000 | 27 23 | 0.12| 500 |165VvPC120M | 1000 § SEPC
150 8.0 6.9 3220 22 21 0.12 | 500 [16SVPCT150M | 1000 | SEQP
270| 80 | 119 |Ei2| 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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= SVPB ..
mount type NEES

B 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)
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 (unit : mm)
marking (=) Lot. No ° %”T]ax W ) Size +0.1
- +0. v +0. +0. ==0), £0.
....... oZ By 5 L1g, W02 02 C=*02 R p =02
Series O \ C5 | 63 | 496666 | 7.3 06008 2.1
© T = a] |
' C55 6.3 54 | 6.6 | 6.6 | 7.3 [061008] 2.1
R. Capacitance
Line-up g: R. Voltage R
e |8 L R
Products list

@ Characteristics list

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

Sze Rl Ry LC ¢4

(V.DC)  (mF) éD L code current %1 Min.Packaging 'ty

Surface mount type

(mAr.m.s.)  (mQ max.) tan & %3 (uA) Pl ey (pcs)
2.5 1120 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 5 1670 40 0.12 207 6SVPB82M 1300
SVPB| 10 56 6.3 4.9 1670 40 0.12 224 10SVPB56M 1300
_ SEK | 16 | 33 6.3 4.9 1670 40 0.12 211 16SVPB33M 1300
SEF
SEPG § 20 15 6.3 4.9 2000 45 0.12 120 20SVPB15M 1300
SXE o 22 6.3 5.4 C55 2000 35 0.12 88 20SVPB22M 1000
<
S © %1 :Ripple current (100 kHz/+105 C)
SEPC k: %2:2 ESR (100 kHz to 300 kHz/+20 °C)
SEQP %3:tan & (120 Hz/+20 C)
SEP %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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=, SVPD ..
mount type Series

B 125 °C 2000 h B RoHS compliance, Halogen free
M 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
TP e (Siteeely i) tans = 200 % of the initial limit

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

® Marking and dimensions

Polarity 0.2 max (unit : mm)
marking (=) Lot. No. N W ST4l 5D 0.5 L 01 w02 +02C 02 R P02
_______ code 0.4
Series % . = D_i 0 Ccé 6.3 59| 6.6| 6.6| 7.3 (060008 2.1
_ ' E7 8.0 6.9| 83| 83| 9.0 [06t008] 3.2
" ?@jjt';a”ece F8 | 10.0 | 7.9]10.3[10.3|11.0 |061008| 4.6
' ? L R ) E12 8.0 |11.9] 83| 83| 9.0 [08twl1| 3.2
F12 | 10.0 |12.6 [10.3]10.3|11.0 |08t011| 4.6

@® Characteristics list

Selection quide

Surface mount type

Line-up
Series system
diagram
Products list

- vFé?tt:;e caF;aact\'?acilce Case size (mm) SIZ8 med riople Auowjep:i:piificati.ons . Standard(Reel sizN}e :P¢k389)
(V.DC)  (uF) ¢D L code c(%ﬁ%z; (rgtﬂﬁrﬁ.‘;.) (nEngﬁi) tan § %3 (& A) Part number " (aFc)anE%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

Radial lead type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

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

@ Frequency correction factor for ripple currentt

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

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

Series system
diagram

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

Selection guide j

(]
o
>
=
+—
=
=
o
=
@
Q
©
«
=
S
w

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type

97

Surface
mount type
M 105 °C 5000 h

B RoHS compliance, Halogen free

@ Specifications

SVPS ...

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 wFk

22 WF to 68 uF

22 wFto 150 wF

10 wF to 270 wF

100 wF to 680 ukF

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 (25 V.DC » 20 V.DC applied)

Capacitance change

Within £20 % of the initial value

tan o

= 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 (-)

R. Capacitance

.....

R. Voltage

0.2 max W =) (unit : mm)
g(l)zdee D *05 LI3) w0202 C 02 R P 02
- = o [0 | A5 4.0 | 54 | 43| 4.3| 5.0/061008 1.0
! B6 5.0 | 5.9 | 53| 53| 6.0|06t008 1.4
5 Cé 6.3 | 59 | 6.6| 6.6| 7.3|061008 2.1
L R E7 8.0 | 6.9 | 83| 83| 9.0/06t008 3.2
F8 | 10.0 | 7.9 |10.3/10.3|11.0|06%08] 4.6




@ Characteristics list

o v%?ttae;e cammce Case size (mm) Size - Spec'ifications c wu Standard(Reel siz;:fﬁSg)
GRE LR ep L code off (U2 wnoua 'GAF partrumber MEEEY
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 ce 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 10SVPS10M 2000
15 4.0 5.4 740 200 0.10 75 10SVPS15M 2000
SVPS 33 5.0 5.9 B6 1100 70 0.12 165 10SVPS33M 1500
10 68 6.3 5.9 cé 2200 30 0.12 300 10SVPS68M 1000
150 8.0 6.9 E7 2760 30 0.12 500 10SVPS150M 1000
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 cé6 2460 24 0.12 300 16SVPS39M 1000
16 82 8.0 6.9 E7 2760 30 0.12 262 16SVPS82M 1000
100| 10.0 7.9 Fs 2670 35 0.12 320 16SVPS100M 500
180| 10.0 7.9 3430 29 0.12 576 16SVPS180M 500 B
22 6.3 5.9 Co6 1450 60 0.10 88 | 20SVPS22M 1000 § diagrz
20 = | Products list
47 8.0 6.9 7 1890 45 0.12 188 | 20SVPS47M 1000 =
25 10 8.0 6.9 1500 60 0.10 125 | 25S5VPS10M 1000

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

%2:ESR (100 kHz to 300 kHz/+20 °C)

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

%41 After 2 minutes

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

Surface mount 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

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

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

Radial lead type
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Surface
mount type

@ Specifications

SVPE ...

B Super low ESR(8 mQ max.)
M Large capacitance (1200 wF max.)

B RoHS compliance, Halogen free

Items Specifications
Size code B6 cé 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 uF 470 wk

Line-up
Series system
diagram
Products list

Selection guide|

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

(]
o
>
=
+—
=
=
o
=
@
Q
©
«
=
S
(2]

SEK

SEF
SEPG

SXE
SEPF
SEPC
SEQP

SEP

Radial lead type

99

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 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
MR S i) tand = 150 % of the initial limit

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

® Marking and dimensions

mzs&l‘\?}g{—) Lot. No. O'aﬂqax W “) (unit : mm)
........ . . . g(i)zdee @D 0.5 LI01 w0202 02 R p o2
e T ~— v [ B6 | 50 | 59| 53] 53] 6.00s008 1.4

R. Capacitance Cé 6.3 59| 6.6| 6.6 | 7.3 (061008 2.1

R Voltage - A C10| 6.3 | 99| 6.6| 6.6| 7.3 06008 2.1

F12 | 10.0 [12.6]10.3]10.3|11.0 [08011] 4.6

® Characteristics list

Specifications

Size
Rated ripple ESR
L code current X1 140 kHz/20°C | 300 kiz/20°c AN § X2
(mAr.m.s.) (mQ max.) (mQ max.)

Standard(Reel size: ¢ 380)
Min. Packaging Qty
(pcs)

Rated Rated  Case size (mm)

Series Voltage capacitance LC %3

(WA) Part number

(V.DC)  (uF) ¢D

2 |1200] 6.3 9.9 |C10| 5230 8 8 | 0.12| 500 |2SVPET200M 500
270! 5.0 5.9 3860 10 9 |0.12| 500|2R5SVPE270M | 1500

250l 50 59 | L | 3150 15 13 | 0.12 | 500 |2R5SVPE330M | 1500

2.5 5.0 5.9 3860 10 9 |0.12| 500|2R5SVPE330MY| 1500
200l 50 5.9 3860 10 9 |0.12| 700|2R5SVPE390MX| 1500

6.3 59 | C6 | 3900 10 9 |0.12| 500|2R5SVPE390M | 1000

SVPE 150 5.0 5.9 3520 12 10 | 0.12 | 500|6SVPE150M 1500
180| 5.0 59 | B6 | 3150 15 13 | 0.12 | 500 |6SVPE180M 1500

63 20l 50 5.9 3150 15 13 | 0.12 | 500 [6SVPE220MW | 1500
6.3 59 | . | 3900 10 9 |0.12| 500|6SVPE220M 1000

10 | 220 6.3 5.9 2700 20 18 | 0.12 | 500[10SVPE220M | 1000
180 6.3 9.9 | C10| 4460 11 10 | 0.12| 576[16SVPE18OM | 500

1 470] 100 12.6 |F12| 6100 10 9 |0.12 | 1504 |16SVPE47OM | 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.



= SVQP ..
mount type Series

M 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 wkF 47 uF to 220 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 0.2 max (=)

marking (=) Lot. No W (unit : mm)
....... ggzdee ¢D *0.5 L *01 02} 02 C 02 R P 02
Seri &) +
ees g Il A—H|°[C6 | 63 | 596666 7.3 06008 2.1 OS-CON
R. Capacitance E7 8.0 6.9 | 83 | 83 | 9.0 06108 3.2 —
R. Voltage s
L -—R- Mounti
Pac
§ Line-up
£ diagram
= | Products list

@® Characteristics list

o v%?t?;e caF;aact\'?a(ice Case size (mm) Size S Allowaia;gificatif)ns — Standard(Reel siz;ip¢k3f88) o
(V.DC)  (uF) ¢D L code (:(lr{r:;er'nr‘z:; . n(}]lj&rf%;) (EéRmﬁi.) tan & %3 (w A) Part number "™ (aéig!% y g‘
4 150 6.3 5.9 572 1810 40 0.12 | 300 |4SVQP150M 1000 é
82 6.3 5.9 C6 538 1700 45 0.12 | 258 |6SVQP82M 1000 §
6.3 | 100 6.3 5.9 572 1810 40 0.12 | 315 |6SVQP100M 1000 :,g,
220 8.0 6.9 E7 810 2560 35 0.12 | 693 |6SVQP220M 1000
56 6.3 5.9 Cé6 538 1700 45 0.12 | 280 |10SvVQP56M 1000
SVQP| 10 | 120 8.0 6.9 7 810 2560 35 0.12 | 600 |10SVQP120M | 1000 o
150 8.0 6.9 810 2560 35 0.12| 750 |10SVQP150M | 1000 I ser
16 39 6.3 5.9 Cé6 512 1620 50 0.10 | 312 |16SVQP39M 1000 % SEPG
82| 8.0 6.9 | E7 670 | 2120 | 40 | 0.12| 656 |165VQP82M | 1000 E S
20 22 6.3 5.9 Cé6 459 1450 60 0.10 | 220 |20SVQP22M 1000 ;‘?‘: i;:g
47 8.3 6.9 E7 598 1890 45 0.12 | 470 |20SVQP47M 1000 - SEQP
SEP

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

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

41 After 2 minutes

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

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

Coefficient 0.05 0.3 0.7 1

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

B 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(tand) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EelEmes 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 et Siteaery Siils) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity

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

Lot. No. H- W Size
code

OS'CONM = Series o " A5 | 4.0 | 54| 43| 43| 5.0 |06008] 1.0
y 1 B6 50 | 59| 53| 53] 6.0 061008 1.4
Cé 63 | 59| 6.6] 6.6| 7.3 [06008] 2.1

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

R. Capacitance

flounting s
Packing s

R. Voltage 1
= E7 | 80 | 69| 83| 83| 9.0 |06008| 3.2

F8 10.0 7.9110.310.3|11.0 061008 4.6
E12 8.0 [11.9] 83| 83| 9.0 |08fl1| 3.2
F12 | 10.0 |12.6]10.3[10.3|11.0 |080011] 4.6

Line-up

Series system
diagram

Products list
SVF
SVPK
SXV
SVPG

Selection guide

SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SvQPrP
SVP

Surface mount type

SEK
SEF
SEPG
SXE
SEPF
SEPC
SEQP
SEP

Radial lead type
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@ Characteristics list

_ R?ted Raed ~ Case size (mm) Size _ Specifications Standard(Reel size: ¢ 380)
SEliEs v(?/t[?cg:s cap(ait:;\ce éD L code C(LEA%%%; (rE?ZRrﬁﬁi.) tan § %3 L(C uj:)d' Part number ' P(a[c)kacggg()ty
220 6.3 5.9 Cé6 2390 23 0.12 110 2R55VP220M | 1000
2.5 | 680 8.0 11.9 E12 4520 13 0.15 340 2R5SVP680M 400
1500| 10.0 12.6 F12 5440 12 0.18 750 2R5SVP1500M 400
33 4.0 5.4 A5 740 200 0.15 66 |4SVP33M 2000
39 5.0 5.9 B6 1100 70 0.12 78 | 4SVP39M 1500
68 5.0 5.9 1400 60 0.12 136 | 4SVP68M 1500
4 150 6.3 5.9 Cé6 1810 40 0.12 120  |4SVP150MX 1000
330 8.0 6.9 E7 2560 35 0.12 264 | 4SVP330M 1000
560 8.0 11.9 | E12 4520 13 0.15 448 | 4SVP560M 400
680 10.0 7.9 F8 3700 25 0.12 544 | 4SVP680M 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 6SVP47M 1500
82 6.3 5.9 1700 45 0.12 103 | 6SVP82M 1000
100 6.3 5.9 cé 1810 40 0.12 126 | 6SVP100M 1000
120 6.3 5.9 2780 17 0.12 151 | 6SVP120MV 1000
6.3 220 8.0 6.9 E7 2560 35 0.12 277 6SVP220MX 1000
10.0 7.9 3700 25 0.12 277 6SVP220M 500
330 10.0 7.9 F8 3700 25 0.12 416 6SVP330M 500
470 10.0 7.9 3700 25 0.12 592 | 6SVP470MX 500
8.0 11.9 | E12 4210 15 0.15 592 | 6SVP470M 400
820| 10.0 126 | F12 5440 12 0.15 775 | 6SVP820M 400
4.7 4.0 5.4 670 240 0.08 23.5 10SVP4R7M 2000
6.8 4.0 5.4 A5 670 240 0.09 34 10SVP6OR8M 2000
10 4.0 5.4 700 220 0.10 50 | 10SVP10M 2000
15 4.0 5.4 740 200 0.10 75 | 10SVP15M 2000
33 5.0 5.9 B6 1100 70 0.12 165 | 10SVP33M 1500
SVP 47 6.3 559 cé 1620 50 0.12 94 10SVP47M 1000
10 56 6.3 5.9 1700 45 0.12 112 10SVP56M 1000 o
120 8.0 6.9 £7 2560 35 0.12 240 | 10SVP120M 1000 =
150 8.0 6.9 2560 35 0.12 300 | 10SVP150MX | 1000 =
10.0 7.9 3020 30 0.12 300 | 10SVP150M 500 8
270 10.0 7.9 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
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 <
15 5.0 5.9 B6 1020 120 0.10 120 | 16SVP15M 1500 =
22 5.0 5.9 1060 90 0.10 176 16SVP22M 1500 §
39 6.3 5.9 Cé 1620 50 0.10 125 16SVP39M 1000 i
56 8.0 6.9 £7 1890 45 0.12 179 | 16SVP56M 1000 8
16 82 8.0 6.9 2120 40 0.12 262 | 16SVP82M 1000 3
100| 10.0 7.9 2670 35 0.12 320 | 16SVP100M 500
150] 10.0 7.9 F8 3020 30 0.12 480 | 16SVP150M 500
180 10.0 7.9 3020 30 0.12 576 16SVP180MX 500
8.0 11.9 E12 3640 20 0.15 576 16SVP180M 400
330] 10.0 126 | F12 4720 16 0.15 792 | 16SVP330M 400 SEK
10 5.0 5.9 B6 1020 120 0.10 100 | 20SVP10M 1500 . SEF
22 6.3 5.9 c6 1450 60 0.10 88 | 20SVP22M 1000 = SEPG
27 6.3 5.9 1450 60 0.10 108 | 20SVP27M 1000 = SXE
33 8.0 6.9 E7 1890 45 0.12 132 20SVP33M 1000 (ﬁ': SEPF
20 47 8.0 6.9 1890 45 0.12 188 | 20SVP47M 1000 S SEPC
56| 10.0 7.9 Fs 2400 40 0.12 224 | 20SVP56M 500 & Srap
68| 10.0 7.9 2400 40 0.12 272 | 20SVP68M 500  sep
100 8.0 11.9 | E12 3320 24 0.15 400 | 20SVP100M 400
150] 10.0 12.6 F12 4320 20 0.15 600 20SVP150M 400

%1 :Ripple current (100 kHz/+105 C) %2:2 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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SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SvQPrP
SVP

Surface mount type
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Radial lead S E K L2
type Series

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

@ Specifications

Items Specifications
Size code cé E7 E12 F13
Category temperature range -55Cto+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 wF to 270 wF | 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

EelEmes 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
MR S i) tand = 150 % of the initial limit

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

® Marking and dimensions

Polarity ¢d+0.05
marking (=) Lot. No. o] ) (unit : mm)
....... S Size + " "
Hl o4 - _ _ $D 0.5 L max F 0.5 ¢d *0.05
Series 9 (-) code
cé
R. Capacitance 15min. | 4min. E7
R Voliage L max. 19min. E12 | 80 | 120 | 35 | 06
F13 10.0 13.0 5.0 0.6

® Characteristics list

Rated Rated  Case size (mm) . ecifications
Series Voltage capacitance Size Ripple  Allowabler Part number
(V.DC)  (uF) ¢D L code current %1  cum
(mAr.m.s.) (mAr.m.s.
82 6.3 6.0 Cé6 960 3060 25 0.12 410 25SEK82M
120 8.0 7.0 E7 1010 3200 24 0.12 600 25SEK120M
25 270 8.0 12.0 E12 1470 4650 16 0.12 | 1350 25SEK270M
4701 10.0 13.0 F13 1590 5000 14 0.12 | 2350 25SEK470M
47 6.3 6.0 Cco6 930 2950 27 0.12 329 35SEK47M
sek | 35 82 8.0 7.0 E7 960 3060 25 0.12 574 35SEK82M
180 8.0 12.0 E12 1260 4000 20 0.12 | 1260 35SEK180M
330, 10.0 13.0 F13 1390 4400 18 0.12 | 2310 35SEK330M
22 6.3 6.0 co6 820 2600 35 0.12 220 50SEK22M
33 8.0 7.0 E7 850 2700 35 0.12 330 50SEK33M
50 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 1 After 2 minutes

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

@® Frequency correction factor for ripple current

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

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



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 cé 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 uF | 82 wF to 560 wF [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

Polarw’ty ¢d+0.05
marking (=) Lot No. o] o (unit : mm)
pt -
....... Series é = 7 - =) glnge ¢Dt'5 S X FiE ¢d105
gt AR, Capacitance 15min. | 4min. £7 3.0 7.0 3.5 0.5 OSCO
R Voltage L max. 19min. E12 | 80 | 120 | 35 | 06 5
F13 10.0 13.0 5.0 0.6 ek
—g: Line-up
S| e
% Products list
SVF
@ Characteristics list %
 Rated Rated Case size (mm) Size _ Specifications 2 SVPG
Series ”&'E‘S? cap(ast,:a;me éD L code cunentir ot ESRX2 tan § %3 Fartnmos = S
(mAr.m.s.) (mArm.s.) (MQ max.) *%' SVPA
180 6.3 6.0 Ccé6 1040 3300 22 0.12 576 16SEF180M 2 SVPC
16 270 8.0 7.0 E7 1040 3300 22 0.12 864 16SEF270M § SVPB
560 8.0 12.0 E12 1560 4950 14 0.12 | 1792 T16SEF560M = SVPD
1000| 10.0 13.0 F13 1700 5400 12 0.12 | 3200 T6SEF1000M o SVPS
120 6.3 6.0 Ccé6 1010 3200 25 0.12 480 20SEF120M SVPE
180 8.0 7.0 E7 1010 3200 25 0.12 720 20SEF180M svapk
20 390 8.0 12.0 E12 1560 4950 14 0.12 | 1560 20SEF390M oVP
SEF 560/ 10.0 13.0 F13 1700 5400 12 0.12 | 2240 20SEF560M
56 6.3 6.0 Ccé6 880 2800 30 0.12 280 25SEF56M L
o5 82 8.0 7.0 E7 940 3000 28 0.12 410 25SEF82M _*E'
180 8.0 12.0 E12 1470 4650 16 0.12 900 25SEF180M 3
330| 10.0 13.0 F13 1580 5000 14 0.12 | 1650 25SEF330M g
22 6.3 6.0 Ccé6 820 2600 35 0.12 154 35SEF22M &
35 39 8.0 7.0 E7 880 2800 30 0.12 273 35SEF39M
82 8.0 12.0 E12 1260 4000 20 0.12 574 35SEF82M
120 10.0 13.0 F13 1390 4400 18 0.12 840 35SEF120M

%1 :Ripple current (100 kHz/ +105 °C < Tx < +125 °C) /Allowable ripple current (100 kHz/ Tx < +105 °C) %2:ESR (100 kHz to 300 kHz/+20 °C)
%3: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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SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
svar
SVP

Surface mount type
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Radial lead
type

S E P G UPGRADE
Series

B High ripple current (5800 mA.r.m.s.)
B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code C9 C10 E9Q

Category temperature range -55Cto+105C

Rated voltage range 16 V.DC

Rated capacitance range 270 wF ‘ 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

+105 °C, 5000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EelEmes 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
MR S i) tans = 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 (=) Lot No. ) gcl)zdee ¢D #0-5 Lmax F=*05 ¢d*0.05
. E 1o - - co 6.3 9.0 2.5 0.6
Series g ) C10 6.3 | 10.0 2.5 0.5
R, Capacitance 15min. | 4min. EQ9 8.0 9.0 3.5 0.6
R. Voltage L max. 19min.

® Characteristics list

Case size (mm)

Specifications

Rated  Rated Size

seres Woo “un” 6D L code c(lffgﬁie:; (nEZRmﬁi) tan & %3 L(Cuiff FartRumoer
|63 89 | co| 5040 10 | 012 864 16SEPG270W
SEPG| 16 63 | 100 |cio| 5800 s | 012 864 16SEPG270M
EEI 470 | 8.0 89 | E9 | 5400 8 | 012 | 1504 16SEPGA70M

%1 :Ripple current (100 kHz/ +105 °C)

%2:ESR (100 kHz/+20 °C)

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

%41 After 2 minutes

®Please refer to each page in this catarog for “Flow 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
Coefficient 0.05 0.3 0.7 1

Frequency

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 S X E i
type Series

B 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 wF to 18 wk ‘ 15 uF to 39 ukF ‘ 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)
meking () ot No. ™ Rl 6D <05 Lmax F05 gd =005
? | ) . code
Series % =) E7 8.0 7.0 3.5 0.45
R Couctarc sz | 50 | 120 | 35 | 0c0 OS‘CON.
e oteee L max 19min. F13 | 10.0 | 13.0 | 50 | 0.60 _Prstaiond
%{‘ Line-up
S| i
@ Characteristics list = products list
. Rated Rated Case size (mm) Size Specifications SSVVPFK
Series \Obds @l 4D L code cuvehiSir “omi® ESRH2 sy LCXA FartRUmOEE SXV
(mAr.m.s.) (mArm.s.) (MQ max.) (wA)
E 18 8.0 7.0 | E7 340 | 1100 | 60 |0.12| 56 63SXE18M g ZXE?
33 8.0 12.0 | E12 930 | 2950 | 25 |0.12| 104 63SXE33M % SVPA
633 20 8.0 120 | E12 930 | 2950 | 25 |0.12]| 122 63SXE39M % EXE;
10.0 8.0 F8 690 | 2190 | 50 |o0.12| 122 63SXE39MX € evro
m 68 | 10.0 13.0 F13 | 1030 | 3280 25 [ 0.12 ] 214 63SXE68M B —vps
m 12 8.0 7.0 | E7 340 | 1100 | 60 |0.12| 48 80SXE12M %
e 8Om - 8.0 12.0 | E12 780 | 2490 | 35 |0.12| 108 80SXE27M e
10.0 8.0 F8 660 | 2080 | 55 |[0.12| 108 80SXE27MX
m 47 | 10.0 13.0 | F13 980 | 3100 | 28 |o0.12| 188 80SXE4TM 2
068 | 80 70 | E7 | 340 | 1100 | 60 |o012]| 34 100SXE6R8M ‘;
mﬁ 15 | 100 8.0 F8 630 | 2000 | 60 |0.12| 75 100SXE15MX é
100 8.0 12.0 | E12 730 | 2350 | 40 |0.12| 75 100SXE15M 8
m 18 | 10.0 130 | 940 | 3000 | 30 |0.12| 90 100SXE18M
m 22 | 10.0 13.0 940 | 3000 | 30 [0.12| 110 100SXE22M

%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) X4 :After 2 minutes
®Please refer to the P73 to 76 in this catalog for "Flow conditions" and "Taping specifications".

@ Frequency correction factor for ripple current

Frequency 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

SEPF ...

B High voltage (35 V.DC max.)
M Large capacitance (1000 wF max.)

B RoHS compliance, Halogen free

@ 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 uF 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(tand) Please see the attached characteristics list

+105 C, 5000 h, rated voltage applied

Capacitance change| Withint20 % of the initial value

EelEmes 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 e Sifeeery Siils) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity $d+0.05 (unit : mm)
9§'CON marking (=) Lot. No ) gci)zdee @D 0.5 L max F *05 ¢d*0.05
e . - - - C55 | 63 | 55 | 2.5 | 045

S = series - [ 6.3 6.0 | 25 | 05

ine-up =
e & 7R Capacitance 15min. | 4min. E7 8.0 70 | 35 | 0.5%

diagem {8 2 oltans _ E12 | 80 | 120 | 35 | 06
Products list | 5 e L Lo F13 | 10.0 | 13.0 | 5.0 | 0.6

SVF % 32SEPF68MIZ0.6=0.05

SVPK

SXV

SVPG o

SVPF =

SVPA =

SVPC 2

SVPB §

SVPD =

SVPS o

SVPE

SVQP

SVP
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@ Characteristics list

 Rated Rated  Case size (mm) Size _ Specifications
s GSE ST o L code TelNER ERNZ gy Partadeet
(mAr.m.s.) (mQ maX-)
150 6.3 5.5 C55 2590 30 0.12 480 16SEPF150M
180 6.3 6.0 Cé6 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 cé 3200 25 0.12 480 20SEPF120M
>0 180 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 255EPF82M
180 8.0 12.0 E12 4650 16 0.12 900 25SEPF180M
330] 10.0 13.0 | F13 5000 14 0.12 1650 25SEPF330M
32 22 6.3 5.5 | C55 2400 35 0.12 140 32SEPF22M
68 8.0 7.0 E7 3200 25 0.10 435 32SEPF68M
22 6.3 6.0 cé 2600 35 0.12 154 35SEPF22M
35 39 8.0 7.0 E7 2800 30 0.12 273 35SEPF39M
82 8.0 12.0 E12 4000 20 0.12 574 35SEPF82M
120 10.0 13.0 | F13 4400 18 0.12 840 35SEPF120M

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

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

%3:tané (120 Hz/+20 C)

%41 After 2 minutes

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

OS-CON.

Guidelines a
P tiol

o5

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

diagrz
Products list

Selection guide

Coefficient 0.05 0.3 0.7 1 SVF
SVPK
SXV
SVPG
SVPF
SVPA
SVPC
SVPB
SVPD
SVPS
SVPE
SVQP
SVP

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

B Super low ESR (5 mQ max.)
M 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 [2.5t06.3|12.5t016
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(tand) Please see the attached characteristics list

+105 °C, 5000 h, rated voltage applied

Capacitance change| Within =20 % of the initial value

EelEmes 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 e Siteeery Siils) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity E12,E13, F13 Size ¢d
marking (=) Lot. No. (+) (unit : mm)
________ Seri ol | B Size +0.5 +0.5 +0.05
OSCON. e = 5 M R R
_ WILUIN. nerng B9 5.0 9.0 | 2.0 |06
h R CRa;i/aclittance 15min. | 4min. C55 6.3 5.5 25 |0.45
lounting s " -
otage L 19min. Cé 6.3 6.0 | 2.5 |0.45x
_tnewe | B9, C55, C6, C9, E7, E9 Size c9 6.3 9.0 | 25 |06
> |2 ¢d E7 8.0 7.0 3.5 | 0.6x2
Products list § (+) EQ 8.0 9.0 3.5 0.6
SVF % - - - E12 8.0 12.0 3.5 0.6
& =) E13 8.0 | 13.0 3.5 |0.6
SR 15min. | 4min. F13 | 10.0 | 13.0 5.0 |0.6
SVPG -
o S L 19min. %1 2SEPC390M, 2SEPC560M: 0.5+0.05
S i %2 16SEPC150MD, 10SEPC270M: 0.45+0.05
Unc é B9, C55, C6, C9, E7, E9 Size flat rubber is used.
SVPB §
SVPD =
SVPS v
SVPE
SvaQP
SVP
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@ Characteristics list

NEES vi?ttae;e cam?adnce — Size Ripple SpeC'ificationS LC %4 Part number
(VDO  (uP) D L code C(L:T:Kernr;?; (rﬁ?ZRrr‘]éi.) tan & %3 (A
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 50 | °° 4180 7 0.10 500 2SEPC560MZ
6.3 6.0 | C6 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 90 | oy 6100 7 0.10 500 2SEPC820MX
8.0 9.0 7200 5 0.10 500 2SEPC820MY
8.0 13.0 |E13 6100 7 0.10 500 2R5SEPC820M
1000/ 8.0 9.0 | E9 6100 7 0.10 500 2SEPC1000MX
2700| 10.0 13.0 | F13 5560 10 0.10 1350 2SEPC2700M
6.3 9.0 | Co 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 |07 6100 7 0.10 544 4SEPC680M
SEPC 820| 10.0 13.0 | F13 6640 7 0.10 656 4SEPC820M M
220 6.3 55 |C55| 2980 18 0.12 280 6SEPC220M
6.3 9.0 | C9 5600 7 0.10 592 6SEPCATOMW =3
470 8.0 9.0 | E9 5700 8 0.10 592 6SEPCATOMX £
8.0 13.0 |E13 5700 8 0.10 592 6SEPC470M 5
63 | ool 63 9.0 | C9 5600 7 0.10 705 6SEPC560MW #
8.0 9.0 | E9 6100 7 0.10 705 6SEPC560MX SXV
680| 10.0 13.0 | F13 6640 7 0.10 857 6SEPC680M g ZXE?
1000/ 8.0 7.0 | E7 3530 18 0.10 1260 6SEPC1000MD = ovea
1500 10.0 13.0 | F13 5560 10 0.10 1890 6SEPC1500M g8 svee
10 | 270| 8.0 7.0 | E7 3220 22 0.12 500 10SEPC270MD E izis
(ool 63 6.0 | C6 2490 24 0.10 320 16SEPC100M e
6.3 9.0 | C9 4680 10 0.10 500 16SEPC100MW SVPE
150 8.0 7.0 | E7 3220 22 0.12 500 16SEPC150MD SSVVQPP
(g0l 80 9.0 | E9 5000 10 0.10 576 16SEPC180MX
16 8.0 12.0 |E12| 4360 16 0.10 576 16SEPC180M o
220| 8.0 70 | E7 4150 13 0.10 500 16SEPC220MD %
2
8.0 9.0 | E9 5000 10 0.10 864 16SEPC270MX 3
S IPYS 120 |E12 5000 1 0.10 864 16SEPC270M 5
470| 10.0 13.0 |F13 6100 10 0.10 1504 16SEPC4A70M =

%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 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 S E Q P _
type Series

B 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 -55C ~+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 uF to 330 MF‘ 15 uF to 680 wk ‘ 18 wF to 560 wF|150 wF to 1200 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tand) Please see the attached characteristics list

+125 °C, 1000 h/+105 °C, 5000 h, rated voltage applied
Capacitance change| Within =20 % of the initial value
tané = 200 % of the initial limit
DC leakage current| Within the initial limit
+60 °C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within £20 % of the initial value
tané = 150 % of the initial limit
DC leakage current| Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity @d
marking () Lot. No. (+) (unit : mm)
9§.CON Series % I I _ (S:(I)Zdee SDEEE REmaxy SEESSE i dtes
C6 | 63| 60| 25 | 045
"‘~ ’~“"* ‘ = t..-:/R. Capacitance 15min. | 4min. E7 8.0 7.0 3.5 0.45
e S R Voltage L 19min, F& | 100 | 80 | 50 | 05
dlogrom | 45 E12 | 80 | 120 | 35 | 06
Products list | =
F13 10.0 13.0 5.0 0.6
SVF
SVPK
SXV
SVPG o
SVPF =
SVPA =
SVPC 2
SVPB §
SVPD =
SVPS .
SVPE
svaQr
SVP

Q
o
>
=
=}
©
=
=
el
o]
oc
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@ Characteristics list

NS v%?ttaegde caE:ct;adnce e Size Ripple AllowabSIeFr)\';giﬂcati-ons LC %4 Part number
wo wh eD L code qrimx Sl g 0 ()
150 6.3 6.0 C6 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 Cé6 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 Co6 537 1700 45 0.12 | 280 T10SEQP56M
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 C6 512 1620 50 0.10 | 312 16SEQP39M
82 8.0 7.0 E7 670 2120 40 0.12 | 656 16SEQP82M
16 150, 10.0 8.0 F8 955 3020 30 0.12 | 480 T6SEQP150M
180 8.0 12.0 E12 1151 3640 20 0.15 | 576 T6SEQP180M
330 10.0 13.0 F13 1493 4720 16 0.15 | 792 T16SEQP330M
22 6.3 6.0 Cco6 458 1450 60 0.10 | 220 20SEQP22M
47 8.0 7.0 E7 598 1890 45 0.12 | 470 20SEQP4T7M §'
20 68| 10.0 8.0 F8 759 2400 40 0.12 | 272 20SEQP68M g diagrs
100] 80 | 120 |E12| 1050 | 3320 | 24 |0.15] 400 20SEQP100M 3| Products lis
150] 10.0 13.0 F13 1367 4320 20 0.15 | 600 20SEQP150M #
6.8/ 8.0 7.0 E7 440 | 1400 | 100 | 0.10| 44 32SEQP6R8M | sxv
32 | 15 100 8.0 | F8 560 | 1800 | 80 | 0.10| 96 32SEQP15M g Zz’;f
18| 8.0 12.0 |E12] 790 | 2500 | 50 |0.12]| 115 32SEQP18M £ svea
%1 :Ripple current (100 kHz/ +105 °C < Tx < +125 °C) /Allowable ripple current (100 kHz/ Tx < +105 °C) g SvpC
%2ESR (100 kHz to 300 kHz/+20 C) 8 SVPB
%31tan & (120 Hz/+20 ') = SVPD
%4 : After 2 minutes - SVPS
#Please refer to each page in this catarog for “Reflow conditions” and “Taping specifications” Unt
SVQP
@® Frequency correction factor for ripple current S

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 S E P _
type Series

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

@ Specifications

Items Specifications
Size code cé 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 4F to 150 uF [ 33 wF to 330 wF |56 wF t0 680 wF [100 wF 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(tand) 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

EelEmes 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 et Siteaery Siils) tans = 150 % of the initial limit

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

® Marking and dimensions

Polarity ¢d (unit : mm)
marking (-) ) -
........ Lot. No. ol | - gﬁi #D 05 L max F*05 ¢d *0.05
OS<CON T ) Series © Ccé6 63 | 60 | 25 | 045
—— e T . . . E7 8.0 70 | 35 | 045

oy : R. Capacitance 15min. | 4min.
founting s stior R. Vo[tage L 19min F8 10.0 8.0 5.0 0.5
e : E12 | 80 | 120 | 35 | 06

ine-up =
1 2 F13 | 100 | 13.0 | 50 | 0.6

diagram %
Products list §

SVF

SVPK

SXV

SVPG 2

SVPF =

SVPA =

SVPC 2

SVPB §

SVPD =

SVPS .

SVPE

SVQP

SVP

Q
o
>
=
=}
©
=
=
el
o]
oc
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@ Characteristics list

Series vi?ttae;e caE:é?fnce — Size Ripple Spe§ificati0n5 LC x4 Part number
(VDO  (uP) D L code C(%Zsrnr;:; (rﬁ?err‘éi.) tan & %3 (LA)
L5 | 680 80 12.0 | E12 4520 13 0.15 340 2R5SEP680M
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
* 270 100 80 | F8 3700 25 0.12 376 4SEP470M
560| 8.0 12.0 |E12 4520 13 0.15 448 4SEP560M
680| 10.0 80 | F8 3700 25 0.12 544 4SEP68OM
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 80 | F8 3700 25 0.12 416 6SEP330M
470| 8.0 12.0 | E12 4210 15 0.15 592 6SEP470M
820| 10.0 13.0 | F13 5440 12 0.15 775 6SEP820M
56| 6.3 6.0 | C6 1700 45 0.12 280 10SEP56M
SEP 120| 8.0 7.0 | E7 2560 35 0.12 600 10SEP120M
10 | 270| 10.0 8.0 | F8 3700 25 0.12 540 10SEP270M
330 8.0 12.0 | E12 3950 17 0.15 660 10SEP330M
560| 10.0 13.0 | F13 5230 13 0.15 840 10SEP560M OSCON
39| 6.3 6.0 | C6 1620 50 0.10 312 16SEP39M
82| 8.0 7.0 | E7 2120 40 0.12 656 16SEP82M =3
16 | 150| 10.0 80 | F8 3020 30 0.12 480 16SEP150M £
180| 8.0 12.0 |E12 3640 20 0.15 576 16SEP180M &
330 10.0 13.0 | F13 4720 16 0.15 792 16SEP330M #
22 6.3 6.0 | C6 1450 60 0.10 220 20SEP22M | sxv
33| 8.0 LA 1890 45 0.12 330 20SEP33M § Zzzf
47| 8.0 7.0 1890 45 0.12 470 20SEP47M £ svea
Lo | 56| 100 8.0 2400 40 0.12 224 20SEP56M % EXE;
68| 10.0 8.0 | F8 2400 40 0.12 272 20SEP68M E—
L0010 8.0 2570 35 0.12 400 20SEP100MX B oyps
8.0 12.0 | E12 3320 24 0.15 400 20SEP100M SVPE
150| 10.0 13.0 | F13 4320 20 0.15 600 20SEP150M SSVVQPP

%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”.
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® 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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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

|_2:|_1 X2 10

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
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

Hybrid of vent open, bulging of sleeve and rubber, electrolyte leakage, and shot circuit, explosion and ignition in

the worst case.
recautions

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.

Hybnd
Precautions
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Guidelines and Precautions

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
positively on the protection of our products under intellectual property rights.

Representative patents relating to Conductive Polymer Hybrid Aluminum Electrolytic Capacitors are as follows: Hyb"d

US Patent No. RE45994, 7497879, 7621970, 9208954
JP Patent No. 5360250

EP Patent No. 1808875
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Mounting specifications

'Reflow guaranteed condition |

BRoHS compliant

) - Size code [eMPNMIS] FG
ea

o 250 temperature B SENVEEIE 260 C (255 C)| 245 °C 260 C
(R R AP W
& 200 LRI = 250 C5s , o
g 160°C S el (105) | 2240T10s)2250C5s
2 150 Time in (%1) C
= or more - 2230C30s|2230C30s|2230TC30s
o I [
S 100 120 RSO - 217 C 405 |2 217C 405 | 2217T 405
Q.
S 50 2200C"70s|2200C70s|2200C70s
§ NEHGIO 2 times 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 | (Unit : mm)
e M2 x=s Sizecode D L AB Hmax. F I w
o e - D 6.3 6.1 6.6 7.8/0~+0.15] 2.4 |0.65:0.]
8 - i = D8 | 6.3 8.0| 6.6 7.8/0~+0.15| 2.4 |0.65%0.1
® - F 8.0/10.5| 8.3/10.0/0~+0.15| 3.4 [1.2+0.2
=03 w G |10.0/10.5[10.3/12.0/0~+0.15| 3.5 |1.2£0.2
Supportive Terminals () Reference -
@® Size code: F, G Ar02 (Unit : mm)
- o « s Sizecode P K R S T
. N D |2.2(035%5 0.85] 3.7 | 1.05
g - g D8 | 2.2|035%% 0.85| 3.7 | 1.05
° « F [ 3.7]0.7£0.2/0.7£0.25.3£0.2]1.320.2
L+0.3 ® W C G | 4.6 |0.7£0200.70.26.90.2130.2

Pressure Relief (¢ 10)
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.

B Standard products (Unit : mm)

Land space

N o
& \\ C (¢ 5xL5.8)
© D (¢ 6.3XL5.8) 1.8 3.2 1.6
§§\§ o | *Take mounting conditions, D8 (¢ 6.3XL7.7) 1.8 3.2 1.6
‘.&’s solderability and fitting strength
@ D I into consideration when selecting F ((25 8XL1 0.2) 3.1 4.0 2.0
C parts for your company’s design. c ((25 10xL1 0.2) 4.6 4.1 20
When size “a” is wide, back fillet can be made,
lVibration—proof products decreasing fitting strength.
@ Size code: D, D8 @ Size code: F, G (Unit : mm)
< C
DRA IR I
o ] o | n D (¢ 6.3xL6.1) 095065
NBE D8 (¢ 6.3><L8.0) 1.213.6/3.2|2.0]0.95/0.65/1.0| 1.2
= < F (¢ 8xL10.5) |2.7|4.014.7(1.3|1.0 |1.7 |1.1]2.5
G (¢ 10XL10.5) |3.9(4.414.7(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.

@ R

*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)

W1 (Unit : mm)
C 14.0
/Y D, D8 18.0
_l. |8 F G 26.0
[T}
= S
| 3.0
Sl

BEDimensions of Outer Carton Box

(Unit : mm)
C 220 | 395
s D,D8 | 250|395
Weo F G 220 | 395
BMin.Packing Quantity
C,D 1000
D8 900
F, G 500
(Unit : mm)
M Taping Dimensions in mm 5 Size code A B C D P F w
a0y aod  g15t E| 04 C 57| 5.7| 80| 6.4]12.0| 55/12.0
o : D 7.0 7.0 9.0| 64]12.0| 7.5|16.0
(@] ool L0
i 5o S D8 7.0 7.0| 9.0| 8.4|12.0| 7.5|16.0
. ! - @ “ F 8.7| 87(125]11.0|16.0[11.5|24.0
Polarty / P01 A£02 D=0.2 G 10.7 1 10.7 | 14.5|11.0|16.0 | 11.5 | 24.0

¥ Ask factory for technical specifications.

Guideline 1C
drecautions
Mounting specifications
/Packing specifications

Line-up
ries syste
diagram

Products list

ZA
zC
ZK
ZE

Surface mount typel|Selection guide
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Line-up

K Category
Series Page Part No. Features & 5 i temperature
2 o = range (°C)
= 2 c
1S3 5] )
wv — —
Low ESR
High ripple current
EEHZA--- _
ZA | 1251t0 126 Long life o o © 55 to0 105
105 C 10,000 h
Low ESR
High rippl t
7C |127t0 128 | EEHZC--- E ['C'?npge“?srre” ° o o -55 to 125
125 C 4,000 h
High capacitance
7K | 1290 130 | EEHZK--- High ripple current ° °o| o 5510 125
Long life
125 C 4,000 h
___ | High voltage / High ripple current
ZE |131to 132 | EEHZE Long life / 145 °C 2,000 h ® ® 5510145

Series system diagram

P12510 126 P127t0 128 P12910 130

LA ZC / ZE

Standard Guaranteed at Guaranteed at Guaranteed at
125°C 125 C 145 °C
C size

C size C size F size
25V.DC to 50 V.DC

25V.DC to 50 V.DC 25V.DCt0 35V.DC 25V.DC to 63 V.DC
10 wF to 33 uF 10 wF to 33 uF 33 uF to 47 uf 33 uF to 220 uF
D size

D size D size G size
25V.DC to 63 V.DC

25V.DC to 63 V.DC 25V.DC t0 35V.0C 25V.DC t0 63 V.DC
10 uF to 56 uF

10 wF to 56 wF 56 WFto 68 uF 56 wF to 330 uF
D8 size D8 size D8 size

25V.DC t0 63 V.DC 25V.DCto 63 V.DC 25V.DCt0 35V.DC
22 1uF t0 100 wF 22 1F t0 100 wF 100 wF to 150 uF

F size F size F size

25V.DC 10 80 V.DC 25V.DC 10 80 V.DC 25V.DCto 35V.0C
22 uF to 220 uF 22 uF to 220 uF 180 wF to 270 uF

G size G size G size

25V.DC to0 80 V.DC 25V.DC to 80 V.DC 25V.DCt0 35V.DC
33 wF t0 330 uF 33 uFto 330 uF 330 wF to 470 uF

Series system
diagram

Surface mount type
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Size (mm)

Rated voltage

Capacitance

Si
(WF) [VAS

ESR (mQ) Page Series
code

(V.DC)

25 10 50 80 1o 120 10 to 33 C 5 5.8
o5 10 63 50 to 120 70 10 56 D | 63 | 58
30 to 80 2210 100 DS | 6.3 | 7.7 |125t0126 | ZA
27 to 45 22 10 220 F 8 | 102
2510 80 20 to0 36 3310 330 G 10 | 10.2
25 10 50 80 to 120 T0to 33 C 5 58
ot 063 50 to 120 7010 56 D | 63 | 58
30 to 80 22 10 100 DS | 63 | 7.7 |127t0128 | zcC
27 to 45 22 t0 220 F 8 | 10.2
ZIUIEN 20 to 36 3310 330 G 10 | 10.2
80 to 100 331047 c 5 58
50 to 60 56 10 68 D | 63 | 58
25 t0 35 30 to 35 700 to 150 DS | 6.3 | 7.7 |129t0130| zK
27 180 t0 270 F 8 | 102
20 330 t0 470 G 10 | 10.2
27 t0 40 3310 220 F 8 | 10.2
23l 20 to 30 56 0 330 G 10 | 102 | o'W132| ZE

Products list

Size - ESR Matrix list Size code (ESR mQ)

V.DC
Series
ZA C (80) D (50) F (27) G (20)
e ZC C (80) D (50) F (27) G (20)
ZK C (80) D (50) F(27) G (20)
ZE F(27) G (20)
ZA C (100)| D (60) D (60) F(27) G (20)
a5 zC C (100) D (60) F(27) G (20)
ZK C (100) D (60) F (27) G (20)
ZE F(27) G (20)
ZA  |C (120)|D (80) F (30) [G (28)
50 zC (120)| D (80) F (30) |G (28) | G (28)
7E F (30) |G (28)
ZA D (120) F (40) G (30)
63 ZC D (120) F (40) G (30) | G (30)
ZE F (40) G (30)
ZA F (45) G (36)
80 ZC F (45) G (36) | G (36)
Size code (unit : mm)
C ¢ 5xL5.8 ¢ 8 xL10.2
D ¢ 6.3 xL5.8 ¢ 10xL10.2
| D8 | 463xL77 28

Surface mount type




Surface
mount type

@ Specifications

Items
Size code

ZA

M Endurance: 10000 h at 105 °C M High voltage (80 V.DC max.)
I Low ESR and Hi riple cument(T0 % over, Lower ESR han curent V7). I Vibrattion-proof products is available upon request. (¢6.3 mm and larger)

C

UPGRADE
ries

D

Specifications
D8

B AEC-Q200 compliant
B RoHS compliant

F G

Category temperature range

-55C to +105 C

Rated voltage range

25V.DCto 50 V.DC

25 V.DC to 63 V.DC

25V.DC to 80 V.DC

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

10 wFto 33 wF| 10 uF to 56 uF \ 22 wFto 100 uF | 22 wF to 220 MF‘ 33 wF to 330 wF
+20 %(120 Hz/+20 C)
[=0.01 CVor 3 (uA) After 2 minutes (Whichever is greater)
Please see the attached characteristics list
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
(-40C) 2.0 1.4 0.8 0.4 0.3
After storage for 1000 hours at +105 “C£2 °C with no voltage applied and then being stabilized
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
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.
Within £10 % of the initial value
Within the initial limit
Within the initial limit

Endurance

Shelf Life

Damp Heat (Load)

Resistance to

Soldering Heat Capacitance chang

tané
DC leakage current

® Marking and dimensions

Negative polarity marking (-)

R. Capacitance

P)

Series identification

‘ »D=*0.5 ‘

R. Voltage code

—~
—
=

Lot No.
Pressure Relief (¢ 10 and larger) ( ) Reforence
(Unit : mm)
R. Voltage (VDC) 25 35 50 63 80 (S:ézdee D L AB H I W P K

Hybrid Code JEJVIHIJI®I e 50| 5.8+03| 53] 6.5max| 2.2 |0.65:0.1| 1.5 | 035313
D | 63| 58%0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35%3:15

D8 | 6.3| 7.7+0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 |0.354318

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

125



@ Characteristics list

Case size (mm) Part number Nin. Packaging Qty

Specifications

Rated

. Capacitance Size —— -

Series voltage [50'on( ¢ de  Ripple Curent %1 ESR %2 Standard  Vibration-proof =~ Taping
(V.DC) (=20%) k) ¢D L 088 (mAr.m.s.) (mQ) Ll B Product product (pcs)
33 5 5.8 C 900 80 | 0.14 |EEHZATE330R - 1000
56 6.3 5.8 D 1300 50 | 0.14 |EEHZATE560P |EEHZAT1E560V| 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 1300 60 | 0.12 |EEHZATV270P |EEHZATV270V| 1000

D
47 6.3 5.8 1300 60 | 0.12 |EEHZA1VATOP |EEHZA1VATOV| 1000

35
68 6.3 7.7 D8 2000 35 | 0.12 |EEHZA1V680XP|EEHZATV680XV| 900
150 8 10.2 F 2300 27 | 0.12 |EEHZATV151P|EEHZATV151V 500
7A 270 10 10.2 G 2500 20 | 0.12 |EEHZATV2T1P|EEHZATV2T71V 500
10 5 5.8 C 750 120 | 0.10 |EEHZATHT00R = 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|EEHZATH101V 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
0 22 8 10.2 F 1550 45 | 0.08 |EEHZATK220P |EEHZATK220V 500
33 10 10.2 G 1700 36 | 0.08 |EEHZA1K330P |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 uF = 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(iF)
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.

Line-up

Products list
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Hybrid

127

Surface
mount type

£C s

l Endurance; 4000 hat 125 C (High temperature | Long [ife) M High-withstand voltage (80 V.DC max.), Low LC (0.01 CV or 3 iA)
Low ESR and High iole curent (85 % over, Lower ESR then curent \'TP) I Vibration-proof products is available upon request.(#6.3 mm and larger)

UPGRADE

S

B AEC-Q200 compliant

B RoHS 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

Rated capacitance range

10 wF to 33 wk

10 WF to 56 WF| 22 uF to 100 uF

22 uF 10 220 1F| 33 UF to 330 uF

Capacitance tolerance

+20 % (120 Hz/+20 C)

Leakage current

[=0.07T CVor 3 (uA) After 2 minutes (Whichever is greater)

Dissipation factor(tand)

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, ap

ply 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

Lot No.

Code E|V|H

Negative polarity marking (-)
R. Capacitance

Series identification

R. Voltage code

R.Voltage (VDC) 25 35 50 63 80

‘ $D=*0.5 ‘

Pressure Relief (¢ 10 and larger)

(o))

)

() Reference

—~
=
=

(Unit : mm)
Sz ) L AB H I w p K
J K C | 50| 58%0.3| 53| 6.5max.| 2.2 |0.65+0.1| 1.5 |0.35*313
D | 6.3| 58%0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35%318
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 G Case size (mm) Size Specifications Part number Min. Packaging Qty

Series voltage 5q'on'(F ojar| RiPPIEICrrEnERXIl [ESRED v~ Standard Vibration-proof Taping
(vpC) FHOWWH eD L code | tmanms) | Fno)” 20053 proguct - product (pcs)
33 5 5.8 C 550 - 80 | 0.14 |EEHZC1E330R - 1000
56 6.3 5.8 D 900 = 50 | 0.14 |EEHZCITE560P |EEHZC1E560V | 1000

| NEW 'y
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 |EEHZC1E331P |EEHZCTE331V 500
22 5 5.8 C 550 - 100 | 0.12 |EEHZC1V220R - 1000
47 6.3 5.8 D 900 - 60 | 0.12 |EEHZC1VAT0P |EEHZCTV4AT0V| 1000

| NEW 'y
35 68 6.3 7.7 D8 | 1400 - 35 | 0.12 |EEHZC1V680XP|EEHZCTV680XV 900
150 8 10.2 F 1600 | 1900 27 | 0.12 |EEHZC1V151P |EEHZCTV151V 500
270 10 10.2 G 2000 | 2800 20 | 0.12 |EEHZC1V271P |EEHZCTV2T71V 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

zC
50 33 6.3 7.7 | D8 | 1100 - 40 | 0.10 |EEHZCTH330XP|EEHZCTH330XV 900
68 8 10.2 F 1250 - 30 | 0.10 |EEHZC1H680P |EEHZCTH680V 500
100 10 10.2 G 1600 - 28 | 0.10 |EEHZCTH101P|EEHZCIHT01V 500
120 10 10.2 G 1600 - 28 | 0.10 |EEHZC1H121P|EEHZCTH121V 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
63 33 8 10.2 F 1100 - 40 | 0.08 |[EEHZC1J330P |EEHZC1J330V 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
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 |EEHZC1K470V 500

%1 :Ripple current (100 kHz/ +125°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<d7uwf [ 0.10 0.10 0.15 0.20
47 uF = C < 150 uf| e 0.15 0.20 0.25 0.30
150 uF =C 0.15 0.25 0.25 0.30

TkHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz

Rated capacitance(uF) Frequency

C <47 uF ) 0.30 0.40 0.45 0.50
Correction

47 uF 2 C <150 uF| factor 0.40 0.45 0.55 0.60

150 uF =C 0.45 0.50 0.60 0.65

10kHz =f <15kHz 15kHz=f<20kHz 20kHz=f<30kHz 30kHz =f <40kHz

Rated capacitance(uF) Frequency

C <47 uF ) 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 uF| ~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

Line-up

Products list

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

Z K UPGRADE
Series

I High capacitance and High rinple current compared with ZC series I Equialentto corducte ol type Alminum Ectol Caocio (Thereae e chacteisics change oy emertve and ieqieny) - M AEC-Q200 compliant
W Endurance : 4000 hat 125 °C(High temperature / Long life) MM Vibration- proof product is available upon request. (¢6.3 mm and larger) M RoHS directive compliant
I LowESR(8) % over, Lower ESR than Curet VTP, Low LC(0T CV o 3 uf)

Hybrid

129

@ Specifications

Items
Size code

Specifications
C D D8 F G

Category temperature range

-55Cto +125°C

Rated voltage range

25V.DC to 35 V.DC

Rated capacitance range

33 UF to 47 uF | 56 WF to 68 wF [ 100 wF 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(tand)

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
Eng E.S.R. = 200 % of the initial limit
nedrance DC leakage current| Within the initial limit
ESR after Endurance Size Code
(Q/100 kHz) C D D8 F G
(-40C) 2.0 1.4 0.8 0.4 0.3
Shelf 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

Lot No.

R. Voltage (VDC) 25 35
Code E |V

Negative polarity marking (-)

R. Capacitance

Series identification

R. Voltage code

‘ $D=+0.5

Pressure Relief (¢ 10 and larger)

Jogol !
oo

@ w g

() Reference

(Unit : mm)
Sz W) 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*%18
D | 63| 58%03| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.35%315
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




@ Characteristics list

Rated oA Case size (mm) Size Specifications Part number Min. Packaging Qty
Series voltage 5hey( T de  Ripple Curent 51 ESR %2 s Standard  Vibration-proof ~Taping
(V.DC) (=20%) k) ¢D L 0SS (mAr.m.s.) (mQ) L Product product (pcs)

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|EEHZKTV10TXV 900

180 8.0 10.2 F 1920 27 | 0.12 |EEHZKTV181P |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 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 200 Hz =f <300Hz 300Hz=f<500Hz 500Hz=f<1kHz

C <47 uk — 0.10 0.10 0.15 0.20
47 uF = C <100 uF| 2™ 0.15 0.20 0.25 0.30
100 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
AT wF=C <100 uF| ~ factor 0.40 0.45 0.55 0.60
100 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 uF : 0.60 0.65 0.70 0.75
Correction
A7 wF=C <100 uF|  factor 0.70 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 uF i 0.80 0.85 1.00 1.05
Correction
A7 wF=C <100 uF| ~ factor 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.

Guidelines and
’recautions
Mounting specifications

Packing specifications

Line-up
Series system
diagram

Products list
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Surface Z E
mount type SEUES

l Endurance; 2000 hat 1 45°C(H\gh temperature / Long life) I Equilet toconducte pomer fype Auminum Electoltic Capactor(Tere eIt chaacterscs change by temoeretue and equenyy) I AEC-Q200 compliant
Low ESR an High ipole curet (85 % over, Lower ESR than Cuent VTP) [ | \/|brat|on proof product is available upon request. (8 mm and larger) M RoHS directive compliant
I High-vithstand voltage (2510 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
Rated 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

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 6 = 200 % initial specified value

E.S.R. = 200 % initial specified value
DC leakage current| = initial specified value

Shelf Life

Damp Heat (Load)

After reflow soldering and then being stabilized at +20 C,
capacitors shall meet the following limits.

Resistance to

: 10 % of inii
Soidering s Capacitance chang | =10 % of initial measured value

tané initial specified value
DC leakage current initial specified value

IIA-| TIA

® Marking and dimensions

Negative polarity marking (=) iy
o)
R. Capacitance <+D|'
Series identification %

R. Voltage code

~
(=
=

Hybrid Lot No.

Pressure Relief (¢ 10 and larger)

() Reference

(Unit : mm)
R Voltage (VDC) 25 35 50 63 MEEEH [ L AB H I W P K

code
Code |E|VIH[Y F | 80[10.240.3 | 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




‘ Characte rlstlcs llst Endurance 1:145 C 2000 hours

Endurance 2:135 °C 4000 hours

o R?tted Capacitance Case size (mm) Size - Cur?fntici/i-w:icatic?ns Part nurpber Min‘Packa.gmgQ‘ty
I RS FNUA gp L code MPRSHIIN BRAZ g u SEndErd Vertaraod Toping
o5 220 8 10.2 F 700 | 1600 | 27 0.14 |EEHZETE221P |EEHZE1E221V 500
330 10 10.2 G 900 | 2000 | 20 0.14 |EEHZE1E331P |EEHZETE331V 500
35 150 8 10.2 F 700 | 1600 | 27 0.12 |EEHZE1V151P |EEHZETV151V 500
7E 270 10 10.2 G 900 | 2000 | 20 0.12 |EEHZE1V271P |EEHZETV2T71V 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 |EEHZETJ560V 500

%1 :Ripple current (100 kHz/ +145 °C (Endurance 1) or +135C (Endurance 2) )

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

%3:itan & (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 <200 Hz 200 Hz =f <300 Hz 300 Hz =f<500Hz 500 Hz =f <1 kHz

C <47 uF C _ 0.10 0.10 0.15 0.20
47 uF = C < 150 uF | “Ofecion 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 uF ; 0.30 0.40 0.45 0.50
Correction
A7 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 uF ) 0.60 0.65 0.70 0.75
Correction
47 uF £ C <150 WF|  factor 0.70 0.75 0.80 0.80
150 uF =C 0.75 0.80 0.85 0.85
Rated capacitance(uF) Frequency 40 kHz =f <50 kHz 50 kHz = f < 100 kHz 100 kHz = f < 500 kHz 500 kHz = f
C <47 uk ) 0.80 0.85 1.00 1.05
Correction
47 uF = C < 150 WF| ~ factor 0.85 0.90 1.00 1.00
150 uF =C 0.85 0.90 1.00 1.00

@® After endurance ESR (100 kHz, -40 C)

Size code F G
ESR(Q) 0.4 0.3

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

Guidelines and
’recautions
Mounting specifications

Packing specifications

Line-up
Series system
diagram

Products list
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/\ 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.

Device Solutions Business Division
Automotive & Industrial Systems Company

Panasonic Corporation

Head Office: 1006, Kadoma, Kadoma-City, Osaka 571-8506, Japan

Unauthorized duplication of this catalog is strictly forbidden.
The contents of catalog are as of March 2018.




