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Electrolytic capautors with
gy, /l/
conductive polymer to meet__

the needs of all electronic
equipments in the world

Features

I Low ESR by using conductive polymer

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

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

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

I Long lifetime

e SP-Cap / POSCAP 105 “C 2000 h, Hybrid 125 °C 4000 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 3 mQ max. ® POSCAP 5 mQ max.

ISmall size / Low profile

e SP-Cap Height1.0 mm max.
POSCAP [2.0xW1.25xH0.9 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 125 C), suitable for applications
used at low temperatures (under O 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>
e OS-CON <3.3 uFto 2700 uF> e Hybrid <10 wFto 330 uF>

I High voltage / High reliability

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

I Environmental responsibility

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

SP-Cap, POSCAP, OS-CON, Hybrid use high conductive
polymer to achieve low Equivalent Series Resistance (ESR),
~ excellent noiée reduction capability and ideal frequency.
~ Each capacitor has long service lifetime, high reliability

~ and high heat resistance.

Applications

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

PRECAUTIONS

e The contents of this catalog are current as of December
2015. 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.

The unauthorized duplication from this catalog is forbidden

firmly.

e Please understand that we cannot be held responsible
for any damages to the industrial properties of any third
party that arise from the use or application of the
products listed in this catalog, with the exception of
those items directly related to method of construction.
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Automotive & Industrial Systems

Company, Panasonic Corpor;_atioh

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 comphance | e free m v
,, capautors comply with RoHS d|rect|ve All complete ous materials
(2011/65/EV). of capacrcors are lea f , PHASE3 Ly

e

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(PBDESs)

1SO/TS

Certified

(1) Quality Approval

Factory

Applicable standard

Organization

Certificate number

Acquisition years

Uji factory Kyoto IS09001:2008 JQA JQA-2524 1998.7.31
: : ISO9001:2008 JQA JQA-2524 1998.7.31

Yamaguchi factory Yameguelil f==========-=====fF========-c-=-c=-q===========1
ISO/TS16949:2009 JQA JQA-AUO162-1 2007.2.23

SAGASANYO Industries Co, Ltd. | Saga | - Aooo00 2008 | JOA L JOAZA4 1 1998751
1SO/TS16949:2009 JQA JQA-AUO162-10 2006.7.31
PIDSG Singapore IS09001:2008 BSI FM 612824 1994.12.8
. 1ISO9001:2008 DNV 01706-1995-AQ-KOB-JAQB 2006.3.24

SJC Indonesia r— - - =~~~ — - = - |- - — - - - - = oo - = - - - o= = - —
I1SO/TS16949:2009 DNV 14795CC2-2011-AQ-JPN-IATF 2011.3.1

(2) Environment Approval

Factory Applicable standard  QOrganization Certificate number Acquisition years
Uji factory Kyoto [SO14001:2004 JACO EC10J0027 1996.12.26
Yamaguchi factory Yamaguchi ISO14001:2004 JACO EC10J0027 1997.12.22
SAGA SANYO Industries Co., Ltd. Saga ISO14001:2004 JACO EC10J0027 1998.3.10
PIDSG Singapore ISO14001:2004 AJA AJA98/1151 1998.4.9
e donesis | - 19014001:2004 |TUVNORD] os104007s ___ [ __2010215 __]
[1SO14001:2004 TUV NORD 08 104 0182




Notices / Items to be observed

C

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 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 Thank you for your consideration.

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, Oil, Chemicals, or Organic solvent.
(2) In direct sunlight, outdoors, or in dust.
(3) In vapor, such as dew condensation water of resistive element, or water leakage, salty air, or air with a high concentration
corrosive gas, such as Clz, HzS, NHs, SO2, or NOx.
(4) In an environment where strong static electricity or electromagnetic waves exist.
(5) Mounting or placing heat-generating components or inflammables, such as vinyl-coated wires, near these products.
(6) Sealing or coating of these products or a printed circuit board on which these products are mounted, with resin and other
material.
(7) Using resolvent, water or water-soluble cleaner for flux cleaning agent after soldering.
(In particular, when using water or a water-soluble cleaning agent, be careful not to leave water residues)
(8) Using in the atmosphere which strays Acid or alkaline.
(9) Using in the atmosphere which there are excessive vibration and shock.
®Please arrange circuit design for preventing impulse or transitional voltage.
Do not apply voltage, which exceeds the full rated voltage when the capacitors receive impulse voltage, instantaneous high
voltage, high pulse voltage etc.
®F|ectrolyte is used in the products. Therefore, misuse can result in rapid deterioration of characteristics and functions of each
product. Electrolyte leakage damages printed circuit and affects performance, characteristics, and functions of customer system.




Total Solutions

| Features

Conductive Polymer Hybrid

Conductive Polymer Aluminum Conductive Polymer Tantalum Conductive Polymer Alunimum ! | .
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 || capacitance Low ESR || yoitage capaci%ance Low ESR | | yoltage reliagility

I CharaCte I’iStiCS POI’th“O Full coverage of the capacitor conductive market

capacitance vs. ESR

100 1000
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| Basic structure

| SPCap POSCA

Silver paste

Terminal

Mold resin
: Carbon layer

Silver adhesive

Magniﬁe<|j cross-section

) element Conductive
Terminal Silver paste polymer
Silver paste _ _ Molding resin Tantalum oxide
Carbon layer Aluminum foil Cathode ]
Dielectric oxidization layer Conductive polymer Sifianed iamilum

Tantalum wire
OSCON Hybrid

Aluminum case  Magnified cross-section
element

Plastic
spacer

(10} winujunfe 3pouy
190ys Jojeledas
(I0} wnujwnje 3poyse)

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

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

Sealing
rubber

Dielectric oxidization layer
(aluminum oxide Al20s)
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Conductive polymer capacitor of Panasonic

| Examples of common use case four conductive products

AC / DC V.DC = 48 (-48) VIDC = 24 /TSI DC=09/15/18/25/33/5

100 V.DC ~ 250 VDC bC/bc P OC / bC > ASIC
@ - @ == ©) @%
p FPGA

I3

SR AN S,

@Required performance Required performance

DRequired performance

=>High voltage =High voltage =High ripple current

=High ripple current =Low ESR SP-Cap . @Required performance
Slpparting U 10 2.95 Acms. Sepporing sm 106 mi CX series ] ='Zgw ElfR_/ l-/all_rge capf?lci;ance

. . 1 mall size/Low profile

Hybr_ld Hybrld POSCAP 5 ESR3mQ/1500 uF (2.5 V.DC)

ZA series ZC series TQC series 4 2012 size/supporting a height of up to 1.0 mm
OSCON OSCON OS<CON . SP-Cap POSCAP

SXV series SVPK series SVPF series : S, L, G series TPE, TPF series

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

| Application

@Main market SP-Cap POSCAP OSCON | Hybrid

Smart phone
Tablet

Automotive

Communications
infrastructure

Server

) Audio/Visual
Desk top PC



Voltage & Capacitance MSP-Cap MEPOSCAP
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Series
(ESR mQ)

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

22 33 | a7 | se

TPU [S09]
(250) (0.4)

TPU [509] TPU [509]
asoye:sm| ___________ QAs0Nesm ___________
TPH [AG9]

(150) (0.51)

"""""""" cx ol |
777777777777 “4o 32 |

TPE [B2]
(35) (1.4)

CX [D]

TPE [D2E]
(25) (2.4)

HX [DI [
40) 3.2 | ]

THC [D2]
45) (1.7)

CX [D]
_(40) 3.2)
TQC [D2]1
(50 (1.5)

X
(40) (3.2)

TQC [B2] Cs [DJ CS [D. Cs [DJ CT [D] CT [D] CX [D]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (100) €0.8) |§ (40) (3:2) | (40) (3.2) | (40) (3.2) W (40)(3.2) § (40 (32) § 40 32 | __________ | ___________
CX [D] D] Cx [D] HX [D]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (40) (3.2) | (40) (3.2) W (40)(3.2) § 40032 | | ]
TQC [B2] TQc (021 fl TQc [D15]

,,,,,, 90) (1.0) § (60) (1.4) W 55 (V.B) | f .
”””””””””””””””””””””””””””””””””””” TQC [D2] HX [D] TQC [D2]

,,,,,,,,,,,,,,,,,,,,,,,, (80) (1.3) |§ (40)(3.2) W65 1.45)1 ______f _______.

””””””””””””””””””””””””””” HX [D1 HX [D]

40) (3.2) 40 (3.2)

TQC [B2] Cs [D] Cs [D] CT [D] CX [D] TQC [D3L]

(alele)) (1)) (40)(3.2) @ (40) (3.2) W (40) 3.2) § 4032 | | B/ oy ]
”””””””””””””””””””””””””” Cx [D] Ccx [D] TQC [D2]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (40) (3.2) W (40) (3.2) W 6O (V.4 | | Lol ]

TQC [B2] f TQC [D15] HX [D]
I IR IS SR S B LoONCRON BCONQIIN BCINETr N N S S SR
TQC [D2] TQC [D2]
(90/45) (1.0/1.5) | (60/45) ('\.4/1.5)7 77777777777777777777777777777777777777777777777777777777777777
e e HX D1 [ HX D1
(40) (3.2) (40) (3.2)
TQC [B2] TQC [D2] TQC [D2] Cx [D]
400) 0.5 | | . a ( @) 32 | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (CONE D) [ N U R I SR U R
CX [D]
(40) (3.2)
SP-Cap  DxwxH (unit : mm) POSCAP  pxwxH
7.3%4,3%x1.0 max. | SR\ LR S09 2.0x1.25%0.9
7.3x4.3%x1.1 CS.SS.LS
7.3x4.3X1.4 CT.ST.LT A09 3.2x1.6%x0.9
7.3x4.3%X1.9 CX, SX.GX\LX,GX-L Al4 3.2x1.6%x1.4




D 00 0 0 80 0 0 0 90 470 60 680 000 00
CX [D] CX [D] CX [D] CX [D] CX [D] CX [D]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (15) (5.1) B (12) (5.6) W(15/12) 5.1/5.6) (15) (5.1) W (15) (5.1) as) G | L]
SS D]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (@) (V2) _
LS D] TPSF [B2S] D D
777777777777777777777777777777777777777777777777 (6) (7.5) (9/6) (2.4/3.2) . I A IR
O
””””””””””””””””””””””””””” LR [D] T Tl [T I
- (4.5/6) (8.5/7.5) | (6) (7.5) B
D TPE [B2] HX [D]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <ol o 0511 @323 @515 @55 L
TPE [B2] HX (D]
(15/13) (2.0/2.0) (457619115 85/75/6:3/5.1)
TPU [S09] SS [D] CX [D CX [D] CX [D CX [D] TPE [D4] TPE [D4]
50) 0.5 ] (6) (7.5) (15) (5.1) 15) (5.1) as) 5.1 f§ a8 G | (15) (3.9) [|.05/12) (3.9/4.4),
TPH_[A09]
s 0.5 | W93 B OmE3r0 B (6) (7.5) W56/ BS/15/63) M 45/6/9) @5/1.5/63) W56 85156 W00 4asan B 6/5) (566D |
LS [D] TPH [A14] LT [D] D D
7777777777777777777777777777777777777 (6) (7.5) (70) (0.74) | (6) (7.5) QI T (¢
TPSF [B2S] I TPE [B2]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, © 32 §6»a4 |
LR [D] TPE [D2E]
777777777777777777777777777777777777 (4.5/6) (8.5/7.5) I (0% AT v I D R A
TPE [B2] TPE [D2E]
7777777777777777777777777777777777777777777777777 T |  WeSEmREEEBe |
TPE [D2E]
7777777777777777777777777777777777777777777777777 GEHSET |
HX [D]
7777777777777777777777777777777777777777777777777777777777777 WS @SSRS | |
[D.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (o01815) 42831| .
THC [D2] HX [D]
45) (.7) (4506915 63756351
CT [D] CX [D] CX [D] TPE [D2E] TPE [D3L]
_15) (5.1)_Wa5/12) G156 (15) (5.1) [ 25/18) (2.4/28) aovea | Hao@a | | ]
TPE [B2] LR [D] TPH [A14] CX [D]
(35) (1.4) | (9)(6.3) M (70) 0.74) J512)GIs600 D@63 | . Rpanw@wo | W ao@a | |
Cs [D: TPE [D2E] TPE [B2]
4.0 |05 (5.1) | (18) (2.8) Gxpasv | peEeoeo )  geyweses) | L
CX [D] TPE [D2E]
el Y | eepgsapspn] o @@y |\ ]
CT [D] CX [D] CX [D1 CX [D] TPE [B2] TPE [D2E] TPE [D15E] TPE [D4]
(15) (5.1) I @0) (3.2) W51 Gisel]l 15 Gy f @5 a4 | B @5 @4 | G an | o ResneaEeEs| ]
CX [D] TPE [D3L]
(15) (5.1) | (D700 W (63 | 518) 24/28)| __________ Wewspessyng o R Ao @ | | ]
TPH [A09] TPE [B2] TPU [BO9] TPE [D4]
(100) (0.67)f (35) (1.4) 100 ©©.67| _  __ Woepp@ossen| W (DG | @58 (3/38) | ]
TPH [A09] " TPE [D2E] TPE [D4]
(70) (0.74) Wesngs) azsanl035) a0/12)|  Wesps@4ps)| aonv@a | §e®meo | |
TPE [B2] - -
- (352501416 gi@B) (2} 25 2o | R@wao | R @»ao | L]
TPE [D2E]
@) 428 R EeEnEDH | 0 Q@eo | . B@E»Eo | |
TPE [D2E]

7777777777777 (R e I I S
””””””””””””” THC [D2] | T T Ty
7777777777777777777777777 @) a9 | ]

3.0 TPE [B2]
(35) (1.4)
CX [D] TPE [D3L] TPE [D4]
“@naE2 | . RasmaEe | (25/18) (24/28) | @5 @30 |
HX [D]
“@n@E2 | . Hexesd | 0 feeay | e eo | |
O e DCONGEON RSSONSSONN | ]
TQC [D3L]
TQC [D3L]
55 D bl
O

(unit : mm)
BO9 3.5%2.8%0.9 D12 7.3%X4.3%X1.15 D3L 7.3%X4.3%X2.8
B1, B1G 3.5%2.8%x1.1 D15, D15E 7.3%X4.3X1.4 D4 7.3%X4.3%X3.8
B15, B15G 3.5%2.8%1.4 D2E 7.3%X4.3%X1.8
B2, B2S 3.5%2.8%1.9 D2 7.3%X4.3%X1.9




Voltage (More than 16V.DC) & Capacitance . .
SMD Type (ESR mQ) (Ripple Ar.m.s.)
o, -
Product of 105 °C BMOS-CON MHybrid
D 0] 8 9 4 6 68 8
SVPG [B45]
(25) (32)
o e
SVPG [B45]
(27) (3.0)
SVPG [B45] ZA [C]
(30) (2.8) 809 |  § G0ERse § G080
ZA [D]
(50) (1.3)
A [C ZA [D] ZA [D: ZA [D8]
(100) (0.9) (60) (1.3) CONCON I (73757)7@.707)”
ZA [C] ZA [D ZA [D8] ZA [F1
. (120) (0.75) (80) (1.1) (4o 1e § GE8 | Goaeg |
SVPK [C6]
(35/2.6)
ZA [D] ZA [D8] ZA [F] ZA [G]
(120) (1.0) (80) (1.5) (40) (1.7{ 7777777777777777777777777777 ( 30)(18) 7777777777777777777777777777
- SXV [E12]
(25) (2.95)
30 ZA [F] ZA [G]
- (45) (1.55) (36) (1.7)
SXV [E12]
00 (40) (2.35)
[o)
Product of 125 °C
D 8 0] 8 9 4 6 68 8 00 0]
SVPD [E7]
6 E7(40) (0.67)
0)
SVPD [C6] SVPD [E7] ZC [C] SVPD [F81 SVPD [E12] ZC [D] SVPD [F12] ZC [D8]
(65) (0.474) (48) (0.58) (80) (0.55) @ (45) (0.664) [l (30) (0.943) (50) (0.9) (28) (1.202) (30) (1.4)
SVPD [E7] SVPD [F8] ZC [C] ZC [D] ZC [D8]
(70) (0.4) (60) (0.55) | (10) (0.55) 7(?927(9797)7 777777777777777 (¢ :3757)7(71747) 77777777777777777777777777777777777777777
SVPD [E12] SVPD [F12]
(50) (0.7) (30) (1.15)
0 ZC [C] ZC [D] ZC [D8] ZC [F] ZC [G] ZC [G]
(120) (0.5) (80) (0.75) (40) (1.1) (30) (1.25) (28) (1.6) (28) (1.6)
ZC [D] ZC [D8] ZC [F] ZC [G] ZC [G]
- (120) (0.7) (80) (0.9) (40) (1.1) (30) (1.4) (30) (1.4)
30 ZC [F] 7C [G] zC [G]
= (45) (1.05) (36)(1.36) (36)(1.36)
OS-CON (unit : mm)
B45 ¢ 5xL4.5 cé ¢ 6.3%L6.0 E7 ® 8xL7.0
B6 ® 5%L6.0 C10 $ 6.3xL10.0 E12 ¢ 8xL12.0
F8 ¢ 10%L8.0
F12 ® 10xL12.7




SVPE [C10]
(11) (4.46)

SVPG [C10]
(8) (5.8)

o) 90 470

SVPE [F12]
(10) (6.1)

ZA [G]
(20) (2.5)

SVPK [F12]
(18) (4.4)

-
ZA [D8]
(30) (2.0)
ZA [G!
(28) (2.0)
0 eeeec
80
0]0

ZC [F]
(27) (1.6)

ZC [G]
(20) (2.0)

ZC [G]
(20) (2.0)

(unit : mm)

¢ 5%xL5.8

¢ 6.3%XL5.8

¢ 6.3xL7.7

¢ 8xL10.2

¢ 10xL10.2

10
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Guidelines and precautions

/\ Application Guidelines

1.Circuit design

1-1 Prohibited circuits for use
Do not use the SP-Cap with the following circuit.
(1) Time constant circuits (2) Coupling circuits (3) 2 or more SP-Cap connected serially
(4) Circuit which are greatly affected by leakage current (5) High-impedance voltage retention circuits

1-2 Voltage & polarity
The application of over- voltage and reverse voltage described below can cause increases in leakage current and
short circuits.
Applied voltage, refers to the voltage value including the peak value of the transitional Instantaneous voltage and
the peak value of ripple voltage, not just steady line voltage.
Design your circuit so than the peak voltage does not exceed the stipulated voltage.
[Over-Voltage]
Do not apply over-voltage in excess of the rated voltage. Do not apply voltage, which exceeds the full rated
voltage when the SP-Cap receive impulse voltage, instantaneous high voltage, high pulse voltage etc.
[Reverse-Voltage]
Do not apply reverse-voltage

1-3 Ripple current
Use the SP-Cap within the stipulated permitted ripple current.
When excessive ripple current is applied to the SP-Cap, if causes increases in leakage current and short circuits
due to self-heating.
Even when using the SP-Cap under the permissible ripple current, reverse voltage may occur if the DC bias voltage is low.

1-4 Leakage current
There is a risk of leakage current characteristics increasing even if the following use environments are within the
stipulated range.
However, even if the leakage current increases, the SP-Cap self-repairing function will reduce the 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
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.), and self-heating due to ripple current.

1-6 Calculation of the expected life time
Expected life is affected by operating temperature.
Generally, the expected life time will be 10 times by each 20 °C reduction in temperature.
As below can be calculated the formula for expected life time Lx(h) of SP-Cap at Tx (C).
Not guaranteed is the life time which is obtained by this formula as well as upper limit of valid expected life time is 20 years.

Lx=LoX10 %"

To Upper category temperature

Tx Temperature in actual use (Temperature of SP-Cap)
Lo Guaranteed life at (To)

Lx Life expectance in actual use (Tx)

1-7 Failure rate
The majority of failure modes are short circuits or increases in leakage current.
The main factors of failure are mechanical stress, heat stress and electric stress due to re-flow and heat from the
use temperature environment.
Even within the stipulated limits, it is possible to lower the 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 %)

1-8 Mounting area considerration
Isolate the surface of PCB under the mounted SP-Cap.




2. Mounting
2-1 When mounting

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

(2) Check the SP-Cap polarity before mounting.

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

(4) When using a mounter, if the pressure for mounting is too high, then the current leak may increase,
short-circuiting may occur, or the 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) Please 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).
Please 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 the SP-Cap should be avoided Conditions :
Tip temperature of soldering iron : 350 °C max.
Exposure time : 10 s max.
%Once removed from the printed circuit board for any reason, please do not use the 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 the SP-Cap this can damage the electrodes and badly affect the SP-Cap
mount ability.
It can also cause the increase of leakage current, separation of the lead wire and element, and damage to the
SP-Cap body, all of which can badly affect the electrical performance of the 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) the board afterward.

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

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

(2) The use of ozone depleting cleaning agents are not recommended in the interest of protecting the environment.

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

3.Usage environment of equipment

Avoid using equipment to which SP-Cap are fi ted in the following environments.

1. In liquid, such as Water, Oil, Chemicals, or Organic solvent.

2. In direct sunlight, outdoors, or in dust.

3. In vapor, such as dew condensation water of resistive element, or water leakage, salty air, or air with a high
concentration corrosive gas, such as Cl2, H2S, NH3, SO2 or NO2.

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
SP-Cap.

6. Sealing or coating of these SP-Cap or a printed circuit board on which these SP-Cap are mounted, with
resin and other material.

7. Acid or alkaline environments.

8. Environment subject to excessive vibration and shock.

SP-Cap
Guidelines and
precautions
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Guidelines and precautions

4.Storage

SP-Cap should be stored in a moisture proof environment. Storage conditions before and after opening the moisture
proof packaging as follows.
(If these conditions are exceeded, the package may absorb moisture and there is a risk of damage to the 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 the package (2 years after manufactured)

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

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

5.Transportation

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

6.Emergency procedures

If the SP-Cap is overheated, the 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 the SP-Cap the temperature may be high
enough to cause the SP-Cap to ignite and burn.

7.Discarding

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

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

]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 SP-Cap are as follows:

US Patent No. 7136276

15



SP-Cap

Mounting specifications / Packing specifications — =m==m

Recommendable reflow soldaring |

BRecommendable reflow soldering
Soldering temperature and Soldering time

Peak T -
ook temperature 260 °C Seldeilig Temperature Time
0smax /N temperature = 255°C 30 s max.
200 z230%C 130 s max.
150 - = 217°7C 150 s max.

| Soldering time

150 to 200 C

Temperature on the surface of capacitor (C)

100 180 s max.
50 Sp-Cap recommended
profile condition of the
Time (s) IPC/J-STD-020D standard

Reflow cycle : 3 max.

|Land Pattern |

W Typical 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(+) 10604 VIA(-) 10904
8.8 . A -—I """"""" 1
o BB
= = R
. L Hi o
A JTe e ° S eS|
: sl ~ Hole- o :
----------------- o : . Sl bbb copacior
[T [ SR N 10.9,0.9; |0.5] 10.9,0.9,0.9,
(unit:mm) Capa;tor 0.3 0.3

]Packaging Specifications

BReel Dimensions BMEmbossed Taping
12 mm tape A
Po ¢ Do (Feeding hole) -dr?rl;?:trigrr:mng
12 |
avape j
_— o : N
.i:_g < i—- =S
—| i\
P by \_Chippocket b-b
[ q\ﬂ—aﬂ-a@)ss sect: gergiim
Lol
(unit:mm)
(unit:mm) A0.2 B£0.2  W+0.3 F£0.1 Ex0.1 Pix0.1
3500 80 Tt 1 - 7.6 4.5 120 1 55 | 1.75 ] 8.0

$3301330] 80 [13£0521:0.8]2£0.5| 14 | 3

t£0.2 (Series)
P.£0.1 Pox0.1 #D:20.1

*R/*S *T/%X

B Packaging Box
Dimensions (mm)

(unit:mm)
Reel a o) C
c a »330 400 max.|400 max.| 135 max.

16



Series system
diagram

Products list

CS,CT,CX
SX
GX
LX

SR,LR,SS,

LS,ST,LT
HX

Surface mount type |REEROIIGE
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Line-up

Series Page  Part No. Features % ig? g te?naggga?crgre vlj)a;’taege ESR (mQ) Cap?cigmce
& S @ range(C)  (V.DC) =
CX |21t022| EEFCX---- (] -55t0 105| 2to35 [12t040| 15 to 560
CT |21to22| EEFCT---- Standard (] (] -55t0 105| 4to35 [15t040| 15 to 180
CS |21to22| EEFCS---- (] ([ J -551t0105| 4t035 |[15t040|10to 120
SX 2310 24| EEFSX---- Low ESR ( J -551t0 105| 2t0o 6.3 |4.5t09 | 82 to 560
GX |251t026| EEFGX----|Super low ESR/High ripple current ( BN J -55t0 105| 2to 2.5 3 330 to 560
LX |27t028| EEFLX---- | Low ESR/Low ESL ( BN J -55t0 105| 2to2.5 [4.51t06 |330to 560
ST |291t030| EEFST---- |Low profile/Low ESR| @ | @ -55t0 105| 2to 2.5 6 270 to 330
LT [29t030| EEFLT---- |Low profile/Low ESR/LowES.| @ | @ | @ -55t0 105| 2to 2.5 6 270 to 330
SS |29to0 30| EEFSS---- |Low profile/Low ESR| @ | @ -55t0 105| 2to 2.5 6 180 to 220
LS |29t030| EEFLS---- |Low profile/Low ESR/LowESL| @ | @ | @ -551t0 105| 2to2.5 6 180 to 220
SR |29t030| EEFSR---- [Low profile(T mm max.) | @ | @ -55t0 105| 2t06.3 [4.51t09 |68 1t0 220
LR |291t030| EEFLR---- |Low profile(T mmmax.)/LowESL| @ | @ | @ -55t0 105| 2t06.3 [4.5t09 |68 to 220
HX |311t032| EEFHX---- |Guaranteed at 125 C (] ® @ 55t0125| 2to25 [4.5t040( 1510560




Series system diagram

2 terminals

3 terminals

Standard / High Voltage

P.21 to 22

CX

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

CT

series
3 x1.4 mm
80 wF to

\

GX

series
.3 x1.9 mm
/560 uF to
C / 470 wF

series
7.3 x 4.3 x1.9 mm
2V.DC / 560 wF to
6.3 V.DC / 180 wF
ESR:4.5mQ to 9 mQ

ST

series

x1.4 mm

330 wF to
270 uF

N

series
x 1.1 mm
220 wF to
/ 180 wF

series

/ 7.3%4.3% 1.0 mm (max.)
2V.DC / 220 wF to
6.3 V.DC /68 uF

ESR:4.5 mQ to 9 mQ

Low ESR / Low ESL*

X-L

series

< 1.9 mm

560 wF to
70 Wk

LX

S
X 1.9mm
560 wF to

LT

series

3x 1.4 mm
330 uF to
DC /270 uF

16 mQ

series
< 1.7 mm

wF to
180 wF

NI
yi :
?jm_<w

X ESL:0.5 nH (Typ.)

\ J

SP-Cap
Guidelines and
precautions

Line-up

Series system
diagram

Products list

P
=t
g
o
S
£
3
8_ CS,CT,CX
g| cscmex
e SX
=
) Ev—
g GX
) LX
% SR,LR,SS,
= LS,ST,LT
£| Lssiir
w HX
POSCAP

Guidelines and
precautions

Selection guide

Surface mount type

Catalog Deletion and
EOL models

OS-CON

Guidelines and
precautions

Selection guide

Surface mount type

Radial lead type

Hybrid

Guidelines and
precautions

Selection guide

Surface mount type
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Products list

CS,CT,CX
SX
GX
LX

SR,LR,SS,

LS,ST,LT
HX

Surface mount type |REEROIKIGE

19

Products list

Size - ESR Matrix list

wF

Size code (ESR mQ)

10 15 22 33 47 56 68 82 100
2.0
2.5
SX(9) SX(9)
4.0
SR(9) CT(15)
6.3 LR(9) CX(15)
CT(40) CX(40)
10 CX(40) CX(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)




Guidelines and
orecautions

Line-up

Series system
diagram

Products list

Surface mount type |REEROIKIGE

CS,CT,CX
SX
GX
LX

SR,LR,SS,

LS,ST,LT
HX

0] 0] 80 0] 0 0]
SR(6/4.5) CX(12)
LR(6/4.5) LT(6)
2.0
SS(6) CX(15/12)
LS(6)
CX(15) 6/4
SR(6/4.5) CX(15) 6 CX(15)
LR(6/4.5) LT(6) 6/4
2.5
SS(6) 9/6/4
LS(6)
SR(9) 9 CX(15)
4.0 LR(9) CX(15) CT(15) CX(15/12)
CX(15/12)
CX(15) CX(15/12) CX(15)
6.3 9
10
16
20
25
35

20
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Surface
mount type

® Specifications

Items
Series

CS

CS/CT/Clseries

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

oo

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

Specifications
CT

CX

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 uF to 120 wF

15 wF to 180 wF

15 wF to 560 wF

Capacitance tolerance

+20 %(120 Hz/20 C)

Leakage current

1=0.1 CV(A)[2 V.DC to 6.3 V.DC, 2 minutes],

[=0.3 CV(A)[10 V.DC to 35 V.DC, 2 minutes]

Dissipation factor(tané)

= 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]

(15Ct035%C)

Endurance

+105%C, 2000 h, rated voltage applied

Capacitance change

Within £20% of the initial value

tané

= 2 times of the initial limit

DC leakage current

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

Damp heat (Steady state)

+60°C, 90%, 500h,

No-applied voltage

2 V.DC to 2.5 V.DC

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

6.3 V.DC

Capacitance change of
initial measurd value

+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. Polarity bar(Positive) €] ©)
N =1 % | s
. . W1
[ L 101 o o
= =
Lot.No.  R.V.code
(Unit : mm)
Rated voltage(VDC) 2 2.5 (FNrol L 02 W1 02 W2 0.1 {01 Pp=03
CS
Rated voltage(VDC) 16 20 25 CT
CX 7.3 4.3 2.4 1.9 1.3




® Characteristics list

acitance
(wF)

Rated IS
Series Voltage 2
(V.DC)

w

Case size (mm)

H

Specifications

Ripple current %1

ESR %2
(mQ max.)

Part number

Min. Packaging Q' ty %3

(pcs)

(mAr.m.s.)

4 120 | 7.3 4.3 1.1 5100 15 EEFCSOGI121R 3500
6.3 68| 7.3 4.3 1.1 5100 15 EEFCSOJ680R 3500
10 47| 7.3 4.3 1.1 3200 40 EEFCSTA470R 3500
15| 7.3 4.3 1.1 3200 40 EEFCS1C150R 3500

16 22| 7.3 4.3 1.1 3200 40 EEFCS1C220R 3500
cs 33| 7.3 4.3 1.1 3200 40 EEFCST1C330R 3500
10| 7.3 4.3 1.1 3200 40 EEFCSTD100R 3500

20 15| 7.3 4.3 1.1 3200 40 EEFCSTD150R 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 EEFCSTET50R 3500

35 10| 7.3 4.3 1.1 3200 40 EEFCSTVI100R 3500
4 180 | 7.3 4.3 1.4 5100 15 EEFCTOG181R 3500
6.3/ 100 | 7.3 4.3 1.4 5100 15 EEFCTOJ101R 3500
10 68 | 7.3 4.3 1.4 3200 40 EEFCTTA680R 3500
cT 16 47 | 7.3 4.3 1.4 3200 40 EEFCT1C470R 3500
20 33| 7.3 4.3 1.4 3200 40 EEFCTT1D330R 3500
47 | 7.3 4.3 1.4 3200 40 EEFCT1D470R 3500

25 22| 7.3 4.3 1.4 3200 40 EEFCTT1E220R 3500
35 15| 7.3 4.3 1.4 3200 40 EEFCT1V150R 3500
220 | 7.3 4.3 1.9 5100 15 EEFCX0OD221R 3500

270 | 7.3 4.3 1.9 5600 12 EEFCX0D271XR 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 EEFCX0D471R 3500

560 | 7.3 4.3 1.9 5100 15 EEFCX0OD561R 3500

220 | 7.3 4.3 1.9 5100 15 EEFCXOE221R 3500

o5 330 | 7.3 4.3 1.9 5100 15 EEFCXOE331R 3500
T390 | 7.3 4.3 1.9 5100 15 EEFCXOE391R 3500
470 | 7.3 4.3 1.9 5100 15 EEFCXOE471R 3500

150 | 7.3 4.3 1.9 5100 15 EEFCXO0GI151R 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 EEFCXO0G271R 3500

330 | 7.3 4.3 1.9 5100 15 EEFCX0G331R 3500

100 | 7.3 4.3 1.9 5100 15 EEFCX0J101R 3500

120 | 7.3 4.3 1.9 5100 15 EEFCX0J121R 3500

CX 6.3 150 7.3 4.3 1.9 5100 15 EEFCXOJ151R 3500
’ 7.3 4.3 1.9 5600 12 EEFCXO0J15TXR 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 EEFCXTA470R 3500

10 68 | 7.3 4.3 1.9 3200 40 EEFCXTA680R 3500
100 | 7.3 4.3 1.9 3200 40 EEFCXTATO0TR 3500

15| 7.3 4.3 1.9 3200 40 EEFCXT1C150R 3500

22| 7.3 4.3 1.9 3200 40 EEFCX1C220R 3500

16 33| 7.3 4.3 1.9 3200 40 EEFCXTC330R 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

151 7.3 4.3 1.9 3200 40 EEFCXTET50R 3500

25 22| 7.3 4.3 1.9 3200 40 EEFCXTE220R 3500
33| 7.3 4.3 1.9 3200 40 EEFCXTE330R 3500

35 15| 7.3 4.3 1.9 3200 40 EEFCXTV150R 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

2V.DCt0 6.3 V.DC
10 V.DC to 35 V.DC

Coefficient

1.0

45°C<T=857C

0.7

85°C<T=105%C
0.25

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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mount type

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

Surface

Items
Series

® Specifications

SX serics

M High ripple current (8500 mAr.m.s. max.)
B RoHS compliance, Halogen free

Specifications

SX

Category temperature range

-55Cto 105 C

Rated voltage range

2 V.DC to 6.3 V.DC

Rated capacitance range

82 uF to 560 uF

Capacitance tolerance

+20 %(120 Hz/20 C)

Leakage current

[=0.1 CV(uA)[2 minutes]

Dissipation factor(tané)

= 0.06(120 Hz/20 C)

Surge voltage (V.DC)

Rated voltage x1.25(15 C to 35 C)

Endurance

+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 4 V.DC 6.3 V.DC
Damp heat (Steady state) | initial measurd value +70 %, -20 % +60 %, 20 % +50 %, 20 %
tan & = 2 times of the initial limit
DC leakage current| Within the initial limit
® Marking and dimensions
Cap. Polarity bar(Positive) €] €]
\, L— | \E ! T
| =] Wi
[ L1 N N
= =
Lot.No. R.V.code
(Unit : mm)
Rated voltage(V.DC) 2 2.5 4 6.3 SE L 02 w1 02 w2 #01 H#01 P03
code d e g j SX




SP-Cap

® Characteristics list

Rated Case size (mm) Specifications
t

i Capacitance
Series e wh L W y  Ripecurentil  ESRX2 Part number
(mArm.s.)  (mQ max,)

Min. Packaging Q' ty %3
(pcs)

[}
o
>
=
=
<
S
o
£
[}
o
©
«©
—
=}
n

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 EEFSX0D271XE 3500

7.3 4.3 1.9 8500 4.5 EEFSXOD271E4 3500

7.3 4.3 1.9 6300 9 EEFSXOD331ER 3500

330 | 7.3 4.3 1.9 7500 6 EEFSXOD331XE 3500

2 7.3 4.3 1.9 8500 4.5 EEFSXOD331E4 3500
7.3 4.3 1.9 6300 9 EEFSXOD391ER 3500

390 | 7.3 4.3 1.9 7500 6 EEFSXOD391XE 3500

7.3 4.3 1.9 8500 4.5 EEFSXOD391E4 3500

7.3 4.3 1.9 6300 9 EEFSXOD471ER 3500

470 | 7.3 4.3 1.9 7500 6 EEFSX0D471XE 3500

7.3 4.3 1.9 8500 4.5 EEFSX0D471E4 3500

560 | 7.3 4.3 1.9 8500 4.5 EEFSXOD561E4 3500

150 | 7.3 4.3 1,9 6300 e EEFSXOET51ER 3500

180 | 7.3 4.3 1.9 6300 9 EEFSXOET81ER 3500

7.3 4.3 1.9 6300 ) EEFSXOE221ER 3500

220 7.3 4.3 1.9 7000 7 EEFSXOE221E7 3500

SX 270 | 7.3 4.3 1.9 7000 7 EEFSXOE271E7 3500
7.3 4.3 1.9 6300 9 EEFSXOE331ER 3500

55 330 | 7.3 4.3 1.9 7500 § EEFSXOE331XE 3500
7.3 4.3 1.9 8500 4.5 EEFSXOE331E4 3500

7.3 4.3 1.9 6300 9 EEFSXOE391ER 3500

390 | 7.3 4.3 1.9 7500 6 EEFSXOE391XE 3500

7.3 4.3 1.9 8500 4.5 EEFSXOE391E4 3500

7.3 4.3 1.9 6300 9 EEFSXOE471ER 3500

470 | 7.3 4.3 1,9 7500 6 EEFSXOE471XE 3500

7.3 4.3 1.9 8500 4.5 EEFSXOE471E4 3500

82| 7.3 4.3 1.9 6300 9 EEFSX0G820ER 3500

100 | 7.3 4.3 1.9 6300 9 EEFSXOGT101ER 3500

7.3 4.3 1.9 6300 9 EEFSXOG151ER 3500

4 150 7.3 4.3 1.9 7000 7 EEFSXOG151E7 3500
180 | 7.3 4.3 1.9 6300 9 EEFSXOGT81ER 3500

220 | 7.3 4.3 1.9 6300 9 EEFSX0G221ER 3500
270 | 7.3 4.3 1.9 6300 9 EEFSX0G271ER 3500

120 | 7.3 4.3 1.9 7000 7 EEFSX0J121E7 3500

6.3 150 | 7.3 4.3 1.9 6300 9 EEFSX0J151ER 3500
180 | 7.3 4.3 1.9 6300 9 EEFSX0J181ER 3500

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

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

Coefficient 1.0 0.7 0.25

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

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

® Specifications

oo s

Items
Series

Specifications
GX

Category temperature range

-55Cto 105 C

Rated voltage range

2 V.DC to 2.5 V.DC

Rated capacitance range

330 wF to 560 wk

Capacitance tolerance

+20 %(120 Hz/+20 C)

Leakage current

I=0.1T CV(umA)[2 minutes]

Dissipation factor(tané)

= 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
tané

= 2 times of the initial limit

DC leakage current

= 3 times of the initial limit

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

Capacitance change of

2 V.DC to 2.5 V.DC

Damp heat (Steady state) | initial measurd value

+70 %, -20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit

® Marking and dimensions

Cap. Polarity bar(Positive)

\

==

Lot.No. R.V.code

Rated voltage(V.DC) 2 2.5
code d e

S}
||—|‘E J -
[ L - w1

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

w2
w2

S) @®
= H b =l
| L | wi |
P4
@Y r"' @®
{1 T |1
P1| _P_?>J_PIP1i
(Unit : mm)
[l L 02 1202 W21 H 0.1 P03 P01 P3£02 P4 02

GX




SP-Cap

Guidelines and
utiol

Line-up

Series system
diagram

® Characteristics list

Products list

Rated (oo Case size (mm) Specifications  Thenumberof teminds Min. Packeging Q'ty 53 § CS,CT,CX
Series voltage " " ! %
wF) Ripple current %1 ESR %2 Part number =
0E L w (mAr.m.s.)  (mQ max.) 2 3 (pes) §
330 | 7.3 4.3 1.9 10200 3 @) EEFGXOD331R 3500 2
470 7.3 4.3 1.9 10200 3 O EEFGXOD471R 3500 :gs SLRS' LSRTSL%
2 7.3 | 43 | 1.9 | 10200 3 0 EEFGXOD471L 3500 3 T
GX £60 7.3 4.3 1.9 10200 3 @) EEFGX0OD561R 3500
7.3 4.3 1.9 10200 3 @) EEFGXOD561L 3500 POSCAP
7.3 4.3 1.9 10200 3 O EEFGXOE471R 3500 Cuidelines and
25| 470 precautions
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".

Selection guide

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

Surface mount type

OS-CON

Guidelines and
precautions

Selection guide

Surface mount type

Radial lead type

Hybrid

Guidelines and

Selection guide

Surface mount type
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Surface LX
mount type SEUES

M Low ESL (3 terminals : 50% less than 2 terminals) M RoHS compliance, Halogen free
W High ripple current (8500 mAr.m.s. max.)

M Large capacitance (560 wF max.)
M Low ESR (4.5 mQ. 6 mQ max.)

® Specifications

o

Items
Series

Specifications
LX

Category temperature range

-55Cto 105 C

Rated voltage range

2 V.DC to 2.5 V.DC

Rated capacitance range

330 wF to 560 wk

Capacitance tolerance

+20 %(120 Hz/+20 C)

Leakage current

I=0.1T CV(umA)[2 minutes]

Dissipation factor(tané)

= 0.06(120 Hz/+20 C)

Surge voltage (V.DC)

Rated voltage x1.25(15 C to 35 C)

Endurance

+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

Damp heat (Steady state)

+60 C, 90 %, 500

h, No-applied voltage

Capacitance change of
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 di

imensions

Cap.

Polarity bar(Positive)

AN

Lot.No. R.V.code
Rated voltage(V.DC) 2 2.5
code d e

= =

L | W1

@

o [

o[ g
(Unit : mm)

Il L 02 (02 201 H 0.1 P13 ppi01 P32 pg 02
LX




® Characteristics list

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

Case size (mm)
Capacitance

Min. Packaging Q' ty %3
(pcs)

. Rated
Series voltage

o (WP L W H Part number

7.3 4.3 1.9 7500 6 EEFLXOD331R 3500

330 7.3 4.3 1.9 8500 4.5 EEFLXOD331R4 3500

5 470 7.3 4.3 1.9 7500 6 EEFLXOD471R 3500

7.3 4.3 1.9 8500 4.5 EEFLXOD471R4 3500

5% 560 7.3 4.3 1.9 7500 6 EEFLXOD561R 3500
7.3 4.3 1.9 8500 4.5 EEFLXOD561R4 3500

330 7.3 4.3 1.9 7500 6 EEFLXOE331R 3500

55 7.3 4.3 1.9 8500 4.5 EEFLXOE331R4 3500

470 7.3 4.3 1.9 7500 6 EEFLXOE471R 3500

7.3 4.3 1.9 8500 4.5 EEFLXOE471R4 3500

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

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

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.

SP-Cap
Guidelines and
precautions

Line-up

Series system
diagram

Products list

CS,CT,CX

SR,LR,SS,
LS,ST,LT

Surface mount type [BEESGIEILE

POSCAP

Guide
prec

lines and
tio

Selection guide

Surface mount type
Catalog Deletion anc
EOL models
Guidelines and
precautions

Selection guide

Surface mount type

Radial lead type

Hybrid

Guidelines and
precautions

Selection guide

Surface mount type

28



SP-Cap

SR,LR,SS,
LS,ST,LT

29

[}
(%
>
=
=
=
>
o
£
O
5}
©
i
—
>
(7]

Surface

mount type LS /ST /LT Series

M Low ESL (3 terminals : 50% less than 2 terminals)
W High ripple current (8500 mAr.m.s. max.)

M Low profile ( Height 1.0 mm max.)
M Low ESR (4.5 mQ to 9 mQ)

® Specifications

SR/LR/SS

o o

B RoHS compliance, Halogen free

Items Specifications
Series SR LR SS LS ST LT
Category temperature range -55Cto 105 C

Rated voltage range

2 V.DC to 6.3 V.DC

2V.DC to 2.5 V.DC

Rated capacitance range

68 uF to 220 uF

180 WF t0 220 uF |

270 wF to 330 wk

Capacitance tolerance

+20 %(120 Hz/+20 C)

Leakage current

I=0.1T CV(umA)[2 minutes]

Dissipation factor(tané)

= 0.06(120 Hz/+20 C)

Surge voltage (V.DC)

Rated voltage X1.25

(15Cto 35 C)

+105 °C, 2000 h, rated voltage applied

Capacitance change

Within £20 % of the initial value

Endurance

tané

= 2 times of the initial limit

DC leakage current

= 3 times of the initial limit

+60 C, 90 %, 500

h, No-applied voltage

Damp heat (Steady state)

Capacitance change of
initial measurd value

2 V.DC to 2.5 V.DC

4 V.DC

6.3 V.DC

+70 %, -20 %

+60 %, -20 % +5

0 %, -20 %

tan &

= 2 times of the initial limit

DC leakage current

Within the initial limit

® Marking and dimensions

Cap.

Lot.No.

Polarity bar(Positive

AN

L0

R.V.code

=L

w2
 —
w2

B

i

W1

(Unit : mm)
Series W1 0.2 W2 +0.1 H 0.1  p =03
SR 7.3 4.3 2.4 1.0 1.3
SS 7.3 4.3 2.4 1.1 1.3
) ST 7.3 4.3 2.4 1.4 1.3
%1 Maximum
€) @
= H b =l
| L | wi |
Q 'BA’L' @®
N LIT

[

-
Rated voltage(V.DC) 2 2.5 4 6.3 Series

code d e g j IR [7.3/4.3]2.4]10"1.3]1.1]0.7]1.4

LS [7.3/4.3[2.4(1.1[1.3]1.1]0.7]1.4

LT |7.3]43/24[1.4|1.3[1.1]0.7]1.4

%1 Maximum




Line-up

Series system
diagram

Products list

® Characteristics list

Surface mount type [EEERIIEHGE S

Rated : Case size (mm) Specifications  Thenunberof temirals . - CS,CT,CX
Series  voltage “RENCE Roplecurentil SR Part number  'MinPeckasing @ty i3
(BC) L w H (mAr.m.s.)  (mQ max.) 2 3 (pes)
5 220 7.3 4.3 | 1.0max.| 7500 6 O EEFSROD221R 3500
7.3 4.3 [ 1.0max.| 8500 4.5 O EEFSROD221R4 3500 SR,LR,SS,
73 | 43 |10mac| 7500 6 | O EEFSROE181R 3500 ~E
SR 2.5/ 180
7.3 4.3 [ 1.0max.| 8500 4.5 @) EEFSROE181R4 3500
120 | 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 O EEFLROD221R4 3500
7.3 4.3 | 1.0max.| 7500 6 O EEFLROET81R 3500
LR 2.5/ 180
7.3 4.3 |[1.0max.| 8500 4.5 O EEFLROE181R4 3500
4 120 7.3 4.3 | 1.0max.| 6300 9 O EEFLROGT121R 3500
6.3| 68| 7.3 4.3 |1.0max.| 6300 9 O EEFLROJ680OR 3500
- 2 220 7.3 4.3 1.1 7500 6 @) EEFSSOD221R 3500
251180 | 7.3 4.3 1.1 7500 6 (@) EEFSSOE181R 3500
e 2 220 7.3 4.3 1.1 7500 6 O EEFLSOD221R 3500
2.5/ 180 7.3 4.3 1.1 7500 6 O EEFLSOE181R 3500
T 2 |330| 7.3 4.3 1.4 7500 6 O EEFSTOD331R 3500
2.5 270 7.3 4.3 1.4 7500 6 O EEFSTOE271R 3500
LT 2 330 7.3 4.3 1.4 7500 6 O EEFLTOD331R 3500
25270 | 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

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.

30



SP-Cap

[}
(%
>
=
=
=
>
o
£
O
5}
©
i
—
>
(7]

31

Surface
mount type

B Endurance 125 C 1000 h
W High voltage & Large capacitance (2 V.DC / 560 1F to 25V.DC /33 uF) M RoHS compliance, Halogen free

® Specifications

HX seres

B Low ESR(4.5 mQ max.)

Items
Series

Specifications
HX

Category temperature range

-55Cto 125 C

Rated voltage range

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

Category voltage range

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

Rated capacitance range

15 uF to 560 wF

Capacitance tolerance

+20 % (120 Hz/20 C)

Leakage current

[=0.1 CV(uA)[2 V.DC,2.5 V.DC, 2 minutes], I= 0.3 CV(pA)[10 V.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, rated voltage applied

Capacitance change | Within £20 % of the initial value

tanéd = 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 imit[2 \.DC,2.5 V.DC], = 300 % of the initial limit[10 V.DC to 25 V.DC]

® Marking and dimensions

Cap. Polarity bar(Positive) €] ©)
. L W1
| =0 . :
Lot.No. R.V.code

(Unit : mm)
W1 0.2 W2 +0.1 H 0.1 Pp =03

Series [IEU
HX




d agram i

Products list

® Characteristics list

Rated Category Case size (mm) Specifications

[t It Capacitance
[Yloosagg] [V’Iozsagce] ‘Em Ripple current 1 ESR %2 Part number

CS,CT,CX

Min. Packaging Q'ty %3

Series

Surface mount type |[SEERIEIIGE

(.DC)” (V.DC) L w H o mArms)  (mQmax) (pes)
7.3 4.3 1.9 5100 15 EEFHXOD471R 3500

7.3 4.3 1.9 6300 9 EEFHXOD471R9 3500

470 7.3 4.3 1.9 7500 6 EEFHXOD471R6 3500

2 16 7.3 4.3 1.9 8500 4.5 EEFHXOD471R4 3500
7.3 4.3 1.9 5100 15 EEFHXOD561R 3500

260 7.3 4.3 1.9 8500 4.5 EEFHX0OD56 1R4 3500

7.3 4.3 1.9 5100 15 EEFHXOE331R 3500

330 7.3 4.3 1.9 6300 9 EEFHXOE331R9 3500

7.3 4.3 1.9 7500 6 EEFHXOE331R6 3500

55| 2 7.3 4.3 1.9 8500 4.5 EEFHXOE331R4 3500
7.3 4.3 1.9 5700 15 EEFHXOE471R 3500

7.3 4.3 1.9 6300 9 EEFHXOE471R9 3500

470 7.3 4.3 1.9 7500 6 EEFHXOE471R6 3500

7.3 4.3 1.9 8500 4.5 EEFHXOE471R4 3500

HX 47 7.3 4.3 1.9 3200 40 EEFHX1A470R 3500
10 8 68 7.3 4.3 1.9 3200 40 EEFHX1TA680R 3500
100 7.3 4.3 1.9 3200 40 EEFHXTAT01R 3500

15 7.3 4.3 1.9 3200 40 EEFHX1C150R 3500

22 7.3 4.3 1.9 3200 40 EEFHX1C220R 3500

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

68 7.3 4.3 1.9 3200 40 EEFHX1C680R 3500

22 7.3 4.3 1.9 3200 40 EEFHX1D220R 3500

20 16 33 7.3 4.3 1.9 3200 40 EEFHX1D330R 3500
47 7.3 4.3 1.9 3200 40 EEFHX1D470R 3500

56 7.3 4.3 1.9 3200 40 EEFHX1D560R 3500

15 7.3 4.3 1.9 3200 40 EEFHXTET150R 3500

25 20 22 7.3 4.3 1.9 3200 40 EEFHXTE220R 3500
33 7.3 4.3 1.9 3200 40 EEFHXTE330R 3500

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

® Temperature coefficient of Ripple current

T=45°C 45C<T=85C 85°C<T=105C 125°C <T
dwcazsi] 1.0 0.7 0.25 0.25
10vDCtozsune| O ee 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) Time constant circuits
(3) Circuits greatly affected by leakage current
(4) 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 orless: 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.)

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
s Conditions
2a 4 weeks = 30 °C/60 %Rh
3 168 hours = 30 °C/60 %Rh
5 48 hours = 30°C/60 %Rh

(Conform to IPC/JEDEC J-STD-020)

]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 Nos. 6168639 and 6313979
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Mounting specifications

Recommended soldering condition

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

Peak temperature
i i 5smax
250 C f--n--- - e [ -
220 °C f----- - e T

180 C frevsmemsmmmemsnenenenenasese i .
150 C freeseneees — - N

POSCAP

Guidelines and
precautions

Mounting specifications/
Packing specifications

Line-up

60 si P :
max 120 s max i 130 smaxi

Temperature on the
surface of capacitor

/

Series system
diagram

Selection guide

Products list Tlme(sec.)

TPU B Peak temperature 260 °C lead free reflow soldering profile

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

PE Peak temperature

TPF 5 s max

TA

TV

TQC

Surface mount type

TPB

TPC

Temperature on the
surface of capacitor

max | 180 s max 90 s max

/ O 0D
TH 6 s max

TC Time(sec.)

Catalog Deletion and

EOL models .TQC series
The cycles of reflow soldering: Twice (max)
Peak temperature

0 s max
250 °C fee--- - - ; ; -

{1170 s max i

)

120 s max

Temperature on the
surface of capacitor

Time(sec.)

BSoldering with a soldering iron

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

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

] Land/Pad Pattern \

(unit:mm)
Sizecode a b c Sizecode a b c
S09 1.0 | 0.9 | 0.6 D12 2.4 | 2.9 | 3.7
Q AQ9 1.6 | 1.4 | 1.0 D15 24 | 2.9 | 3.7
Al4 1.6 | 1.4 | 1.0 D15E | 2.4 | 2.9 | 3.7
B0O9 1.6 | 2.7 | 1.4 D2E 24 | 29| 3.7
B1 1.6 | 2.7 | 1.4 D2 2.4 | 2.9 ] 3.7
B1G 1.6 | 2.7 | 1.4 D3L 24 | 29| 3.7
B15 1.6 | 2.7 | 1.4 D4 2.4 | 2.9 ] 3.7
B15G | 1.6 | 2.7 | 1.4
B2 1.6 1 2.7 1.4
a C a B2S 1.6 | 2.7 | 1.4
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Packing specifications

*We supply only embossed taping type

Packing specifications

Sprocket hole Component compartment
EDimension of J
carrier tape

T (Polarity)

L POSCAP

™ Guidelines and

‘ s [ S

Direction of unreeling Mounting specifcations/
(unit:mm) Packing specifications

Size code A0l B 0. 0. . 0. @i | J 2 £ . Line-up
= r t
S09 1.65 | 2.4 80 | 35 | 1.75 | 4.0 2.0 40 | ¢1.5 ] 1.3 | 0.25 S| dagem
A09 2.05 | 3.65 8.0 3.5 1.75 | 4.0 2.0 40 | #1.5 | 1.3 | 0.25 - ——
Al4 2.05 3.65 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25 =
B0O9 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.4 0.25 TPU
B1 3.2 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.4 0.25 .
B1G 3.25 | 3.9 8.0 3.5 1.75 4.0 2.0 40 | ¢1.5 | 1.7 0.25 e
B15 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 TPG
B15G 3.25 3.9 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 1.7 0.25
B2 3.3 3.8 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 . TPSF
B2S 3.25 4.0 8.0 3.5 1.75 4.0 2.0 4.0 ¢ 1.5 2.1 0.25 2 TPE
D12 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3 =
D15 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 5 TPF
D15E 4.7 7.8 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 1.7 0.3 1) A
D2E 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 £
D2 4.5 7.5 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 2.4 0.3 S TV
D3L 4.5 7.7 12.0 5.5 1.75 8.0 2.0 4.0 ¢ 1.5 3.2 0.3 wg
D4 45 7.7 720 | 55 [ 1.75 | 8.0 2.0 40 [ #1715 42 | 03 Al rec
@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. TPB
@Dimension of the topcover tape Thickness of cover tape: 62+10 um Width of cover tape: 9.5+0.2 mm 5.5£0.2 mm (¢ 180reel) TPC
B Reel dimension o
L W2 e
LN et modere
| | (unit:mm)
A B C Wi w2
- +2 +2 +0.2 +0.5 +1.0
JF o < ¢ 330+ ¢ 80+ ¢ 13* 13.5% 17.5%

¢ 18073 | ¢ 602 | ¢ 13+02 | 905 | 11.4%1.0

EMinimum 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
B0O9 3000 200 D2E 3000 1000
B1 3000 200 D2 3000 1000
B1G 2500 200 D3L 2500 1100
B15 2000 160 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.
EDimension of packing case BUnits per packing case
Sizecode  Pieces/case Sizecode Pieces/case
S09 15000 D12 22500
AO09 15000 D15 15000
Al4 12500 D15E 20000
BO9 15000 D2E 15000
. B1 15000 D2 15000
: (unit:mm) B1G 12500 D3L 12500
Reel size ¢ 180 ¢ 330 B15 10000 D4 10000
a 90 120 B15G 12500
b 240 360 B2 10000
¢ 240 360 B2S 10000
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Size (mm)
@y v W
5 5 8% Category Rated ; ;
Series Page  Features 5 = & & S mperature voltage ESR(mQ) Capac;;z)ance E(I)Zdee
2855 range (C)  (V.DC) L w H
ERS857F
) -551t085|2.5t0 10 |150t0300|4.7t0 100 | S09 | 2.0 | 1.25| 0.9
Small size
TPU| 45 - Lngroﬁle, 1.
ce down termina 551085| 6.3 100 150 |B09| 3.5 | 2.8 | 0.9
-55t0 85 | 6.3to 10 |100to 150| 33t0o 100 |AQ9 | 3.2 | 1.6 | 0.9
Small size
TPH | 46 Low profile [ ) -55t0 105|2.5 t0 6.3 150 4710100 |A09| 3.2 | 1.6 | 0.9
Face down terminal
-55 10 85 | 2.5t0 6.3 70 100to 220 [A14 | 3.2 | 1.6 | 1.4
) -551t0 105|2.5t0 12.5| 35t070 | 33t0220 [B1G| 3.5 | 2.8 | 1.1
Small size
TPG| 47 Lowprofle | @|@
Large capacitance -5510105/2.5t0 6.3| 301070 |150t0220|B15G| 3.5 | 2.8 | 1.4
Low ESR / Small size
TPSF| 48 Large capacitance (@ |@ -551t0 105[2.0to 2.5 6109 270 B2S| 35| 28| 1.9
Face down terminal
-551t0105[2.0t0 10| 111035 |47t0470 | B2 | 3.5 | 28| 1.9
-5510 105 6.3 35 470 D15E| 7.3 | 43 | 14
TPE |49t052 Low ESR -55t0105/2.5t0 10| 7to25 |68t0470 |D2E| 7.3 | 43 | 1.8
-55t0105/2.5t0 10| 9to25 [220t0680|D3L| 7.3 | 43 | 2.8
-55t0105/2.5t0 10 | 10to25 [330t0 1500| D4 | 7.3 | 4.3 | 3.8
-55t0 105 2.0 6 220t0330|D2E| 7.3 | 43 | 1.8
TPF 531054  LOWESR P -55t0105[2.5t0 10 | 5t015 |150t0680|D3L| 7.3 | 4.3 | 2.8
Large capacitance
-551t0105|2.5t0 6.3| 5to 10 |470t0 1000{ D4 | 7.3 | 4.3 | 3.8
-55t0105/4.0to 10 70 47t0100 | B2 | 3.5 | 2.8 | 1.9
TA | 55 High reliability ® -5510 105/ 2.5t0 10| 9to25 |68t0470 |D2E| 7.3 | 43 | 1.8
(for the car erectronics)
-551t0 1051 2.5t0 10 | 15to 25 |150t0680|D3L| 7.3 | 4.3 | 2.8
R -551t0 125/ 6.3 to 10 25 6to150 |D2E| 7.3 | 43| 1.8
High reliability
TV | 56 | Guaranteedat 125C o O
(for the car erectronics) 5510125 10 25 150 |D3L| 7.3 | 43|28




Size (mm)

= & v U P
€5 5 22 Category Rated - -
Series Page  Features = § & E 'S S temperature voltage ESR(mQ) Cap?g,‘ge)ance S(l)zdee
S s 3< £ range(C) (V.DO) L W H
sS85 =% 8
-55 10 105 35 300 2.7 B15|( 35|28 | 14
-551t0 105| 16 to 35 |90to 400| 3.9t033 | B2 | 3.5 | 2.8 | 1.9
-55t0 105 16 40 33 D12| 7.3 | 4.3 [1.15
TQC 571058 High voltage )
-55t0 105 16to 25 | 55t0 70 | 22t047 |D15| 7.3 | 4.3 | 1.4
-55t0 105| 16 to 35 [40to 150| 10to 150 | D2 | 7.3 | 4.3 | 1.9
-55t0 105 16to 25 | 50to 70 | 6810 150 |D3L| 7.3 | 4.3 | 2.8
-55t0 105/ 4.0 to 10 70 33t068 | B2 | 35| 28 | 1.9
TPB | 59 Standard -55t0 105/ 4.0 to 10 40 150t0330(D3L| 7.3 | 4.3 | 2.8
-5510 105/ 6.3to 10 | 35t040 |220t0470| D4 | 7.3 | 4.3 | 3.8
-55t0 10516.3t0 12.5| 55t080 | 10t047 | B1 | 3.5 | 2.8 | 1.1
TPC| 60 Low profile |@
-55t0 105/ 6.3t0 10 | 40to45 | 68t0330 | D2 | 7.3 | 43 | 1.9
-5510 125|2.5t0 6.3 | 15to 25 |150t0330|D2E| 7.3 | 4.3 | 1.8
-551t0 125/ 2.5t0 10 | 40to 45 | 6810220 | D2 | 7.3 | 43 | 1.9
Guaranteed
TH [61to62 at 125 C ]
-55 10 125/ 4.0 to 6.3 40 220t0330|D3L| 7.3 | 43 | 2.8
-55t0 125/ 6.3to 10 | 35to 40 [220t0470| D4 | 7.3 | 4.3 | 3.8
-55t0125/4.0t0 6.3 | 15to 25 |100t0 330|D2E| 7.3 | 4.3 | 1.8
Guaranteed
TC |63t064 at 125 C @ 55t0125/25t010| 5t025 |150t0680|D3L| 7.3 | 43 | 2.8
-55t0 125/ 2.5t0 10 | 5to25 [330t01000| D4 | 7.3 | 4.3 | 3.8
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TPB

Standard

Series system diagram

B 2 size

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

D3 I_ size

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

D4 size

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

Low profile

B1 size

6.3VDCto 125V.0C
10 wF to 47 ukF

4

P.49 to 52

Low ESR

B 2 size

2.0VDCto 10V.DC
47 uF to 470 uF

@

D 2 size

6.3V.DCt0 10V.DC
68 WF to 330 uF

@

D] 5Esize

6.3 V.DC
470 wF

®

TPG

Small size
Low profile
Large capacitance

B] G size

25VDCt0125V0C
33 wF to 220 uF

A 4
B] SGSZC

2.5VDCt06.3V.DC
150 uF to 220 wk

@

DZE size

2.5V.DC 10 10V.DC
68 uF 10470 uF

h -

D3 I_s'\ze

2.5VDCt0 10V.DC
220 uF t0 680 wF

D4 size

2.5V.DC10 10V.DC
330 uFto 1500 uF

Case size

Low ESR
Large capacitance

DZ E size

2.0 V.DC
220 uF t0 330 wF

b2

D3 |_ size

2.5VDC 0 10V.DC
150 wF to 680 uF

D4 size

2.5VDCt06.3VDC
470 ufF 10 1000 uF

TPU

Small size - Low profile
Face down terminal type

SO 9 size

2.5VDC 10 10V.DC
4.7 wF to 100 uF

®

Guaranteed
at125°C

DZ E size

2.5VDCt06.3V.DC
150 uF to 330 uF

¥

High reliability
(For the car electronics)

B 2 size

4.0V.DCto 10V.DC
AT wFto 100 wF

@

P.57 to 58

TQC

High voltage

B1 5 size

35Vv.DC
2.7 wk

@

Bog size

6.3 V.DC
150 wF

D 2 size

25VDC 1o 10V.DC
68 uF to 220 uF

®

DZE size

2.5V.DCt0 10V.DC
68 Wk to 470 ukF

A g

B 2 size

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

¥

AO 9 size

2.5VDCto 10V.DC
33 uFto 100 uF

®
A1 4size

25VDC106.3V.DC
100 wF to 220 uF

®

TPSF

Low ESR
Large capacitance
Small size

0 wF

B ZS size

2.0VDCto2.5V.0C
27

®

D3 L size

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

D3 L size

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

D] 2 size

16 V.DC
33 uF

®

D4 size

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

TC

Guaranteed
at125C

DZE size

4.0VDCt0 6.3V.DC
100 wFto 330 uF

h -

TV

High reliability
Guaranteed at 125C
(For the car electronics)

DZ E size

6.3V.0Cto 10V.DC
68 uF to150 uF

»

D] 5 size

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

®

D 2 size

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

N

D3 I_ size

10 Vv.DC
150 wk

D3|_ size

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

®

D3 L size

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

D4 size

2.5V.DC1to 10V.DC
330 uF to 1000 uF

(Unit:mm)

S09 A09 A14  BO9 B1 B1G B15 B15G B2 B2S D12 D15 DI15E D2E D2 D3L D4
L 2.0 3.2 3.2 3.5 3.5 3.5 3.5 3.5 35 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 1.4 1.4 1.9 1.9 | 115 | 1.4 1.4 1.8 1.9 2.8 3.8

The size of each photo is nearly to full scale.
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(Unit:mm)

LXWxH (Unit:mm)

S09

AO9

A14

BO9

B1

B1G

B15

B15G

size size size size size size size size
® ® % @ @ & @ @
2.0%1.25x0.9| 3.2x1.6X0.9 | 3.2x1.6x1.4 | 3.5%2.8x0.9 | 3.5%2.8X1.1 | 3.5%X2.8x1.1 | 3.5X2.8X1.4 | 3.5x2.8X1.4
P.45 P.46 P.46 P.45 P.60 P.47 P.57
TPU TPH TPH TPU TPC TPG TQC
2.5VDCto 10V.DC | 25V.DCto 10V.DC | 2.5V.DC 10 6.3V.DC 6.3 V.DC 63VDCt0125VDC ViDCt0 12.5V.DC 35V.DC
4.7 uFto 100 uF | 33 wF to 100 wF | 100 wF to 150 uF 10 uFto 47 wF |33 wkto 220 uF 2.7 uF

LxWxH (Unit:mm)
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TPU
TPH
TPG
TPSF
TPE
TPF
TA
TV

TQC

Surface mount type

TPB

TPC
TH
TC

B2

B2S

D12

D15

D15E

D2E

D2

size size size size size size size
3.5%2.8X1.9 | 3.5x2.8x1.9 |7.3x4.3x1.15 | 7.3x4.3x1.4 | 7.3X4.3x1.4 | 7.3x4.3x1.8 | 7.3x4.3x1.9
P.49-50 P.48 P.58 P.58 P.51-52 P.51-52 P.58
TPE TPSF | TQC TQC TPE TPE TQC
2.0V.DCto 10V.DC | 2.0 V.DC to 2.5V.DC 16 V.DC 16V.DC to 25V.DC 6.3 V.DC 2.5V.DCto 10V.DC | 16 V.DC to 35V.DC
47 uF to 470 uF 270 uF 33 ukF 22 wFto 47 uF 470 uF 68 wF to 470 wF | 10 uF to 150 uF
P.55 P.53-54 P.60
TA TPF TPC
4,0V.DCto0 10V.DC 2.0V.DC 6.3V.DCto 10V.DC
47 uFto 100 uF 220 1F 10 330 uF | 68 wF to 330 uF
P.57 P55 P.61-62
TQC TA ™

16 V.DC t0 35 V.DC
3.9 uFto 33 uF

P.59

TPB

4.0VDCto 10V.DC
33 uFto 68 uF

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

P.56
vV

6.3V.DCt0 10V.DC
68 1F to 150 uF

P.61-62

TH

2.5V.DCt06.3V.DC
150 wF to 330 uF

P.63-64
TC

4,0VDC t0 6.3V.DC
100 wF to 330 uF

25VDCto 10V.DC
68 wF to 220 uF

D3L

size

TN

7.3%x4.3%2.8
P.51-52 P.56
TPE TV
25UDCt010YDC  10V.DC
20 UF 0680 WF 150 wF
P.53-54 P.58
TPF TQC

2.5VDCto 10V.DC
150 1F to 680 uF

[R55

TA

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

P.61-62 P.
TH

40V.DCto6.3V.DC
220 uFto 330 uF

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

P.59

TPB

40V.DCto 10V.DC
150 wF to 330 Wk

.63-64

TC

2.5VDCto 10V.DC
150 1F to 680 uF

D4

size

@

7.3x4.3%3.8

P.51-52

TPE

25V.DCto 10V.DC
330 uF t0 1500 uF

P.53-54

TPF

25VDCt06.3V.DC
470 1F to 1000 wF

P52

TPB

6.3V.DCto 10V.DC
220 uFto 470 uk

P.61-62
TH

6.3V.DC to 10V.DC
220 1WF t0 470 uF

P.63-64

TC

25V.DCto 10V.DC
330 uF to 1000 uF

The size of each photo is nearly to full scale.
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Line-up

Series system
diagram

Selection guide

Products list

TPU
TPH
TPG

TPSF
TPE
TPF

TA
TV

TQC

Surface mount type

TPB

TPC
TH
TC
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Products list

Size - ESR Matrix list

TPSF

Size code (ESR mQ)

2.0| TPE

TPE

TPU

TPH

TPG f---mmmmpoonee oo

TPSF

B L S e

TPE [

TA

TH

TC o

TPU

TPH

TPG

TPE [

4.0 TPF

TA

TPB

TH

L e

TPU

TPH f-mmmmmmeep oo

S09 (150) |

S09 (150)
A09 (150)

TPG

TPE

TPF

6.3 TA

B2(70) B2(70)

TPB [

B2 (70)

TPC

B1(70,55)

TH  poomeemmmooope oo

TPG

8.0 TPE

A09 (150)

B1G(70)

SPACIM D2F (25)

RGN D2E (25)

D2E (25)

B2 (70)

D2 (45)

D2 (45)

12.5

20 | TQC f-ommmmmmmeefommommeeeee

B2 (90)

25 | TQC [~

351 TQC

B1(80) [N

D15 (55) | D2 (50)

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

D2 (120) [ D2 (150) |

(Unit:mm)
D15 D2
7.3 7.3
4.3 4.3
1.4 1.9




270

330

825 9/ o) IINNINEIENGEINGN

B2 (15,13)

470 680

1000

1500

B2 (15,11)

6.3

fiel 516(70,55,35) I 815G (70,35)

A09 (100)
A14.(70)

B2 (35,25)

D2E (25,18)

B2 (35)

B09 (100)

TPE D2E (6)
R S09 (150)
JIEEE A09 (150) A14 (70)
7777777777777777777777777777777777 B1G (70) |
e B15G (30)
TPSF B2S (6)
P e DER518159]
L ——.,L-H¢GBL
TA D2E (25,15,9),
™ D2 (45) D2E(25,18,1
LT T B R ERCEEEEEES
TPU
TPH A14 (70)
TPG B15G(70)
B 525 I B2(35) B2(35)
D2E (18) | D2E(25,18,15)
4.0| TPF
TA D2E (25,18)
TPB
™ D2E(2518.15)
ol P SU— D2E (18) | D2E(25,18,15)

B2(35,25) B2(35)

TPF

TA

TPB

TPC

D2 (40)

TH

D2E (25,18)

TC

8.0

TPG

B s2G5) |

TPC

D15E (35)

D2 (40)

TPU

TPH

TPG

TPE

20

TQC

25

TQC

35

TQC

POSCAP

Guidelines and
precautions

Mounting specifications/
Packing specifications

Series system
diagram
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=
=

>
=
=
=1
o
£
L]
w

Products list

TPU
TPH
TPG

TPSF
TPE
TPF

TA
TV
Tac

Surface mount type

TPB

TPC
TH
TC
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Surface

T

B Small size, Low profile
(L2.0xW1.25xH0.9 mm)

@ Specifications

Items
Size code

P U Series

BFace down terminal type
BRoHS compliance, Halogen free

Specifications
S09 BO9

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
Rated capacitance range 4.7 wF to 100 wF 150 uF

Capacitance tolerance

+20 %(120 Hz /+20 )

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

+85 C, 1000 h, rated voltage applied

Endurance

Capacitance change | Within=20 % of the initial value

tand = 1.5 times of the initial limit

DC leakage current | Within the initial limit

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

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

Damp heat (Steady state)

tané = 1.5 times of the initial limit

DC leakage current | = 3 times of the initial limit

@® Marking and dimensions

S09 Size

mus ST
[T
i

Polarity _|
marking (+)

R. Voltage code

R.Cap. code

L (unit : mm)
M Size code [ e A
. = S09 2.0 1.25 0.9 0.5 0.9
B0O9 3.5 2.8 0.9 0.8 2.2
Lot. No. T %1 £0.2:B09

S S W1
-5 L= R. Voltage (V.DC) s 4.0 6.3 | 10.0

B0O9 Size | ‘ Code R T i A
R.Cap. code
R 509 size
Polarity _ [0 i---aa
marking (+) I m 4.7 10 22 47 63 | 100
R. Voltage code Code S A J S W A
Lot. No- B0O9 size

R. Cap. (uF) R}

L

@ Characteristics list

o vlg?gaeg(ie Rated Catlegory Citegory ca’;:cti?a?wce Case size (mm) Sive SpeF:ifications : Standarq -~
G o BT L W code oy B o (CXE partrumver M
85| 25| 85 471 2.0 [1.25] 0.9 510 150 0.10 23.5 | 2R5TPU4T7MSI | 3000

22 85| 2.5| 85| 100| 2.0 | 1.25| 0.9 510 | 150 0.10 50.0 | ETPUTOOMSI | 3000

41 851 4 85| 68| 20 |1.25| 0.9 510 | 150 0.10 54.4 | 4TPU6BMSI 3000

U 85| 6.3| 8| 10| 2.0 | 1.25| 0.9 09 400 | 250 0.10 6.3 | 6TPUT0OMSI 3000
85| 6.3 85| 22| 20 |1.25| 0.9 510 | 150 0.10 | 27.7 | 6TPU22MSI 3000

63 85| 6.3| 85| 47| 20 |1.25| 0.9 510 | 150 0.10 59.2 | 6TPU4TMSI 3000

85| 63| 85| 150 | 3.5 | 2.8 0.9 |B09 670 100 0.10 94.5 | 6TPU150MBI 3000

10 85 10 85| 4.7| 20 | 1.25| 0.9 |S09 360 300 0.10 4.7 | 10TPU4RT7MSI | 3000

%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 T P H _
mount type NEUES

B Small size, Low profile B Face down terminal type
(L3.2xW1.6xH0.9 mm) B RoHS compliance, Halogen free

@ Specifications

Items Specifications
Size code A09 Al4

Category temperature range -55Cto +105 C /-55C to +85 C (Rated temp. 85 C)

Rated voltage range 2.5V.DC to 10 V.DC 2.5 V.DC to 6.3 V.DC
Category voltage range 2.5 V.DC to 10 V.DC 2.5 V.DC to 6.3 V.DC
Rated capacitance range 33 uF to 100 wF 100 wF to 220 uF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list POSCAP

Dissipation factor(tan &) Please see the attached characteristics list W

Surge voltage (V.DC) Rated voltage x1.15 [ Mounting specifications] _

Packing specifications

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

Line-up

Series system
diagram

Selection quide

Products list

C it h
Damp heat (Steady state) SREEes GREk)e

[}
tané = 1.5 times of the initial limit %
DC leakage current| = 3 times of the initial limit 5
g
® Marking and dimensions S
5
A09/A14 Size A09 Size (6TPH100MAEA) @
L L
Polarity R.Cag. code Polarity ~ R.Cap. code
mark‘mﬂ . :___+_ -.- | Vear . = mark‘mﬂ ] ; ﬂi
Looo T Week :
==t [ \ e nodate
R. Voltage code El R. Voltage code
s B ' '
(unit : mm)
e L 02 W02 H=01 0.2 W] £0.1 R Voltage (V.DC) JERS) 4.0 6.3 10
AO9 Code e g j
Al4
33 47 68 100 150 | 220
Code N7 S7 W7 A8 E8 J8

@ Characteristics list

Rated Rated Category Category Rated Case size (mm) . Specifications Standard
Scl)zdee ppieq  ESRR 5 %3 LCx4 oo ber Mt Packeging Aty
L o et %1 mamax) BN O3 Ty Partnumber Toeq

105 | 2.5(105| 100 | 3.2 | 1.6 | 0.9 |A09 510 | 150 0.10 25.0 [ ETPHT00MHA | 3000
85| 25| 85| 220| 3.2 | 1.6 | 1.4 |A14 740 70 0.10 | 110.0 | ETPH220MABC | 2500
1051 4 |105 681 3.2 | 1.6 | 0.9 |A09 510 | 150 0.10 27.2 | ATPH68MHA 3000

Series voltage temp, yoltage temp.  caecitence
“PO () (v.po) (€) “P

2.5

4
- 85| 4 85| 150 | 3.2 1.6 | 1.4 |A14 740 70 0.170 | 120.0 | 4TPHT50MABC | 2500
105 | 6.3]105 47 | 3.2 1.6 | 0.9 209 510 150 0.10 29.6 | 6TPH4TMHA 3000
6.3| 8| 6.3| 85| 100 | 3.2 1.6 | 0.9 670 100 0.10 63.0 | 6TPHTOOMAEA | 3000

85| 6.3| 85| 100 | 3.2 | 1.6 | 1.4 |A14 740 70 0.170 | 126.0 | 6TPHTOOMABC | 2500
10 85 [10 85 33132 | 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: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 G _
mount type NEUES

B 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+105 C
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
Rated capacitance range 33 ukF to 220 ukF 150 uF to 220 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
POSCAP Leakage current Please see the attached characteristics list
G;gigzgzggd Dissipation factor(tand) Please see the attached characteristics list
\\Powktmg specifications, Surge Voltage(\/.DC) Rated voltage x1.15
'acking specifications
Uniiup = +85 C, 1000 h, rated voltage applied
e Capacitance change| Within+20 % of the initial value
diagram S Endurance . T .
. = tané = 1.5 times of the initial limit
Pr ist | =
oducte s | & DC leakage current | Within the initial limit
ey +60 °C, 90 % to 95 %, 500 h, No-applied voltage
e s e G i) Capacitance change | Within+40 %, —20 % of the initial value
TP amp heat {>teady state tanéd = 1.5 times of the initial limit
TPSF ° DC leakage current | = 3 times of the initial limit
TPE %
TPF €
2 . . .
A g ® Marking and dimensions
TV §
TQcC E (unit : mm)
(%] 2oy [ +0-3/-0.1 \W+03/-0.1 H =01 §£0.2 ] £0.1
TPB
TPC L e
R.Capl. code (— B15G
TH
Polarity
TC marking » i ] [E =
TS — ) [: ] el 2.5 | 4.0 | 6.3 | 8.0 |10.012.5

EOL mocels R. Voltage cc‘ade ‘ T Code e 9 J < A B
Lot. No. J_L
sl Ls/]

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

@ Characteristics list

. R?tted Rated Category Category caRaa:gm Case size (mm) Size : SpeFifications : Standarq -
s UEE b vl 8 U L W w ool ol B2 anons (et umber pH0
25 85 | 2 105 35 | 28 1.1 |B1G| 1000 70 0.10 55.0 | 2R5TPG220M | 2500

85| 2 105 | 220 | 35 | 2.8 1.4 815G 1400 |30/300kHz| 0.70 | 110.0 | 2R5TPG220MUG | 2500

4 85| 3.2 |105 35| 28 | 1.4 1000 70 0.10 88.0 | 4TPG220M 2500

85| 5 105 35| 28 | 1.1 1000 70 0.10 63.0 | 6TPGT100M 2500

85| 5 105 | 100 | 3.5 | 2.8 | 1.1 |B1G| 1100 55 0.10 63.0 | 6TPGT100MG 2500

TPG| 6.3] 85 |5 105 35| 28 | 1.1 1200 (35/300kHz| 0.10 | 126.0 | 6TPG100MZGD | 2500
85 |5 105 150 35| 28 | 14 815G 1000 70 0.10 94.5 | 6TPG150M 2500

85 |5 105 35| 28 | 1.4 1200 [35/300kHz| 0.10 | 189.0 | 6TPGT150MZG | 2500

8 85 | 6.3 105 47 35| 28 | 1.1 1000 70 0.10 37.6 | 8TPG4T™M 2500

10 85 | 8 105 3.5 | 2.8 | 1.1 |B1G| 1000 70 0.10 47.0 | 10TPG47T™M 2500
12.5| 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) *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
mount type T PS F Series R

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

@ Specifications

Items Specifications
Size code B2S

Category temperature range -55Cto+105TC

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

Leakage current Please see the attached characteristics list POSCAP

Dissipation factor(tan§) Please see the attached characteristics list W

Surge voltage (V.DC) Rated voltage x1.15 [ Mounting specifications]

Packing specifications

+105 C, 1000 h rated voltage applied

Capacitance change | Within£20 % of the initial value
tand = 1.5 times of the initial limit

DC leakage current | Within the initial limit

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

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

DC leakage current | = 3 times of the initial limit

Line-up

Series system
diagram

Endurance

Selection quide

Products list

Damp heat (Steady state)

® Marking and dimensions

()
Qo
>
=
=
<
>
o
£
[}
O
(]
i
b
>
n

R Vol d L (unit : mm)
. - " -
otage coae e 102 W02 H=01 §=03 Wi 0.1

o ) L

Polarity _,
marking
(+)
R.Cap. code | e 2.0 | 25 270 _
T Catalog Deletion and
Lot. No. Code d e Code LS EOL models

@ Characteristics list

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

S T e e LT L w n e gl B i (GE0 rernmer R0
) 105 | 2 105 3.5 | 2.8 1.9 3200 |6/500kHz| 0.08 | 108.0 | 2TPSF270M6E | 2000
TPSF 105 | 2 105 | 270 | 35 | 2.8 1.9 |B2S| 2400 |[9/300kHz| 0.08 | 108.0 | 2TPSF270M9G | 2000
2.5/105 | 2.5 |105 3.5 | 2.8 1.9 3200 |6/500kHz| 0.08 | 135.0 |ETPSF270M6E | 2000

31 :Ripple current (100 kHz/ +45 °C ), %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 °C) %4 :After 5 minutes
®Please refer to 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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mount type

Surface

@ Specifications

Items
Size code

TPE

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

Series

Specifications
B2

Category temperature range

-55 C 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 wF to 470 uF

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

POSCAP

Leakage current Please see the attached characteristics list

Guidelines and
precautions

Dissipation factor(tand) Please see the attached characteristics list

Mounting specifications
Packing specifications

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

+105 C, 1000 h rated voltage applied

Sei;:es;ifem E XRated temp, 85 C Products: 85 C, 1000 h, rated voltage applied
_ dagem |58 Endurance Capacitance change| Withint20 % of the initial value
Products list | @ . T .
[ tané = 1.5 times of the initial limit
ey DC leakage current | Within the initial limit
e +60 °C, 90 % to 95 %, 500 h, No-applied voltage
e Within+50 %, —20 %(2R5TPE220MAZB(MAPB,MAFB), 2R5TPE330MAZB,
TPSF i 2TPE330MAFB(MADGB), 2TPE470MAJGB(MAFB), 2TPE330MFB
g Damp heat (Steady state) Capacitance change = ( ) /o ( ) )
TPE > Within+40 %, —20 % of the initial value (Except for above model)
TPF § tand = 1.5 times of the initial limit
TA 2 DC leakage current | = 3 times of the initial limit
TV 3
S
TQc =
w . . .
TPB ® Marking and dimensions
TPC
TH (unit : mm)
TC R.Cap. code . Size code R EEEAEEE RN
Cotagg ey ™ potary W T | 52
marking | ===z===
+) N [E =

SEsbe) 2.0 | 2.5 | 4.0 | 6.3 | 8.0 |10.0
Code d e g j k A

R. Voltage code

e m [
oL
lwi] 47 [100]120]150]220[330[ 470
Code |S7|As|cs|Es]| Js|nNs| ss

49




@ Characteristics list

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

Size

Series voltage temp, yoltage temp,  copaciance Ripple  ESR#2 wa LC X4 Hin Pecagig Qy
(C) (v.DC) () WP L w H  code ‘im”nﬁ?} (mQ max.) tan § %3 (wA) Part number (pcs)
105 | 2 105 35| 28 | 1.9 2000 15 0.08 | 132.0 | 2TPE330MFB | 2000
85 | 1.8 105|330 | 35| 28 | 1.9 2000 15 0.08 | 132.0 | 2TPE330MAFB | 2000
2 85 | 1.8 | 105 35| 28 | 1.9 2000 |13/300kHz| 0.08 | 132.0 | 2TPE330MADGB | 2000
85 | 1.8 | 105 470 3.5 | 2.8 1.9 2300 15 0.10 188.0 | 2TPE470MAFB | 2000
85 | 1.8 | 105 3.5 | 2.8 1.9 2300 [11/300kH] ©0.10 188.0 | 2TPE4TOMAJGB | 2000 POSCAP
85 | 2 105 35| 28 | 1.9 2000 15 0.08 | 110.0 | 2R5TPE220MAFB | 2000 G;Lﬁéiggfiggd
105 | 2.5 | 105 35| 28 | 1.9 1800 [15/300kHz 0.08 | 110.0 | 2R5TPE220MFGB | 2000 Mounting specificatons
acking specifications
105 | 2.5 | 105 220 35| 28 | 1.9 1700 21 0.08 55.0 [ 2R5TPE220MLB | 2000 =5 Line-up
25| 85 |2 105 35| 2.8 | 1.9 1600 25 0.08 55.0 | 2R5TPE220MAPB | 2000 g Seg?;gsrgfn}em
105 | 2.5 | 105 35| 2.8 | 1.9 1400 35 0.08 55.0 [ 2R5TPE220MZB | 2000 § Products list
85 | 2 105 35| 2.8 | 1.9 1400 35 0.08 55.0 | 2R5TPE220MAZB | 2000
TPE 85 |2 105|330 | 35| 28| 19| B[ 1400 | 35 | 0.08 | 825 |2rsTPE330MAZB| 2000
105 | 4 105|100 | 35| 2.8 | 1.9 1400 35 0.08 40.0 |4TPET100OMZB | 2000
4 85 [3.2(105| 150 | 35| 2.8 | 1.9 1400 35 0.08 60.0 |4TPE150MAZB| 2000 °
85 1321105220 | 3.5 | 2.8 1.9 1400 35 0.08 88.0 [4TPE220MAZB| 2000 %
105 | 6.3 [ 105 100 3.5 | 28 1.9 1600 25 0.08 63.0 | 6TPETOOMPB 2000 §
[e]
85 |5 105 35 | 2.8 1.9 1400 35 0.08 63.0 | 6TPETOOMAZB | 2000 £
Q
6.3 85 |5 105 | 120 | 3.5 | 2.8 | 1.9 1400 35 0.08 75.6 [6TPET20MAZB| 2000 E
85 |5 105 150 35| 28 | 1.9 1600 25 0.08 94.5 | 6TPET50MAPB | 2000 7
85 |5 105 35| 28 | 1.9 1400 35 0.08 94.5 | 6TPE150MAZB | 2000
85 |5 105 | 220 | 3.5 | 2.8 1.9 1400 35 0.10 138.6 | 6TPE220MAZB | 2000
85 | 6.3 105|100 | 35| 28 | 1.9 1400 35 0.08 80.0 | 8TPETOOMAZB| 2000
10 85 |8 105 47 | 35 | 2.8 1.9 1400 35 0.08 47.0 | 10TPE4TMAZB | 2000 c =
atalog Deletion and

EOL models

%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".
% :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

@ Specifications

mm)

TPE

W Low profile (Height 1.5
H Low ESR(7 mQ)

Series

P99

B |arge 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 2.5 V.DC to 10 V.DC
Rated capacitance range 470 wF 68 wF to 470 uF ‘ 220 wF to 680 wF {330 wF to 1500 wF

Capacitance tolerance

+20(120 Hz/+20 C)

Leakage current

Please see the attached characteristics list

Dissipation factor(tané)

Please see the attached characteristics list

Surge voltage (V.DC)

Rated voltage x1.15

+105 C, 2000 h, rated voltage applied
%Rated temp, 85 C products:85 C, 1000 h, rated voltage applied6 TPE330MAP, 6TPEA7TOMAZU: 85 C, 2000 h

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

Damp heat (Steady state)

Capacitance change

Within+50 %, =20 %(2R5TPE220M(L, F, 9), 2RETPE330M
(LF,C9,7), 2RETPEATOM(L F, C, 9, 7), 2R5TPETO00M(F, C)

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

tanéd

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

® Marking and dimensions

Polarity
marking—|
(+)

R. Voltage codj
Lot. No.

(unit : mm)

SR L 03 w02 H 0.2

§=0.2 1 0.1
D15E | 7.3 4.3 1.4 1.1 2.4

D2E 7.3 4.3 1.8 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4

D4 7.3 4.3 3.8 1.3 2.4

R

%1 £0.1:D2E,D15E

s

w1 R. Voltage (V.DC) RS} 4.0 6.3 10.0

Code e g j A




@ Characteristics list

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

Size

SEIIES :(\J/!toage t((a:(r\:[)). (\\/})lt;gce) Eegp) cap(aﬁt;)me L W H code C(Lﬁé:%%; (gngﬁi) tan § %3 L(C u.>A<)4 Part number Mln.Eaékiglgg)Qty

105 | 25105 73| 43 |18 3900 | 9 | 0.10 | 55.0 |2R5TPE220M9| 3000
105 | 25[105] , [73 [ 4318 3100 | 15 | 0.10 | 550 |2R5TPE220MF | 3000
105| 25105 73 | 43 | 1.8 2800 | 18 | 0.10 | 550 |2R5TPE220MI | 3000
105 | 25/105 73 | 43 | 138 2400 | 25 | 010 | 550 |2R5TPE220M | 3000
105| 25105 73 | 43 | 1.8 4400 | 7 | 010 | 82,5 |2R5TPE330M7 | 3000
105| 25105 73 | 43 | 1.8 3900 | 9 | 0.0 | 825 |2R5TPE330M9| 3000 POSCAP
105 | 25105] ,, [ 73] 4318 3500 | 12 | 0.10 | 825 |2R5TPE330MC| 3000 W
105 | 25/105 73 | 43 | 1.8 |D2E| 3100 | 15 | 0.10 | 825 |2R5TPE330MF | 3000 e
105| 2.5/ 105 73 | 43 | 1.8 2800 | 18 | 0.10 | 825 |2R5TPE330MI | 3000 Packingspechcaons
105| 25105 73| 43 |18 2400 | 25 | 0.10 | 82.5 |2R5TPE330M | 3000 B Lncwr

251705 | 2.5[ 105 73 | 43 | 1.8 4400 | 7 | 0.10 | 117.5 |2R5TPE470MT | 3000 =
105 | 25/105 73 43 |18 3900 | 9 | 0.10 | 117.5 |2R5TPEATOM9 | 3000 E{ e
105| 25/105| 470| 7.3 | 43 | 1.8 3500 | 12 | 0.10 | 117.5 |2RSTPEATOMC| 3000 _
105 | 25[105 73 | 43 |18 3100 | 15 | 0.10 | 117.5 | 2R5TPEATOMF | 3000
105| 2.5/ 105 73 | 43 | 1.8 2800 | 18 | 0.10 | 117.5 | 2R5TPEATOMI | 3000
105] 25[105]  T77.3 43 [28 | [ 3500 [ 12 | 0.10 | 170.0 |2R5TPEGBONMCL| 2500
105| 2.5/ 105 73 | 43 | 28 3100 | 15 | 0.10 | 170.0 | 2R5TPEGSOMFL | 2500
105 | 2.5/ 105 |1000| 7.3 | 4.3 | 3.8 3900 | 15 | 0.15 | 250.0 |2R5TPE1000MF | 2000 g
105] 250705[ 1734338 | D4 | 4400 | 12 | 0.15 | 375.0 [2RSTPEIS00MC| 2000 2
105 | 25[105 73 | 43 | 38 3900 | 15 | 0.15 | 375.0 |2R5TPET500MF | 2000 s
105| 4 |105] 150| 7.3 | 4.3 | 1.8 2800 | 18 | 0.10 | 60.0 |ATPETS0MI | 3000 g
05| 4 105 73 | 43 |18 3100 | 15 | 0.10 | 88.0 |4TPE220MF__| 3000 3
105| 4 [105]| 220| 7.3 | 43 | 1.8 2800 | 18 | 0.10 | 88.0 |[4TPE220MI | 3000 £
105] 4 | 105 73 | 43 | 1.8 | "% [ 2400 | 25 | 0.10 | 88.0 [4TPE220M | 3000 ?

, 1054 [os] 734318 2800 | 18 | 0.10 | 132.0 |4TPE330MI | 3000
105| 4 |105 73 | 43 | 1.8 2400 | 25 | 0.10 | 132.0 |[4TPE330M | 3000

ot 105| 4 | 105 73 | 43 | 28 3500 | 12 | 0.10 | 188.0 |4TPEATOMCL | 2500

105 4 [105] , [ 73] 43 |28 |, [3100 | 15 | 0.10 | 188.0 [ATPE4TOMFL | 2500
105] 4 105 73 | 43 | 2.8 2800 | 18 | 0.10 | 188.0 |ATPEATOMIL | 2500 Cotagg Deteron ang
105] 4 105 73 | 43 | 2.8 2400 | 25 | 0.10 | 188.0 [4TPEATOML | 2500
105| 6.3 105| o] 73] 43 |18 2800 | 18 | 0.10 | 63.0 |6TPEIOOMI | 3000
105 | 63105 73 | 43 | 18 2400 | 25 | 010 | 63.0 [6TPEI0OM | 3000
105| 6.3]105 73 | 43 | 1.8 3100 | 15 | 0.10 | 94.5 |6TPETS50MF | 3000
105 63105 150| 7.3 | 43 | 1.8 2800 | 18 | 0.10 | 94.5 [6TPEI50MI | 3000
105| 63105 73 | 43 | 1.8 |D2E| 2400 | 25 | 0.10 | 94.5 |6TPEI50M | 3000
105 | 63105 73 | 43 | 18 2800 | 18 | 0.10 | 138.6 |6TPE220MI | 3000
105| 63]105| 220| 7.3 | 43 | 1.8 2400 | 25 | 0.10 | 138.6 |6TPE220M | 3000
85| 5 |105 73 | 43 | 1.8 2400 | 25 | 0.10 | 138.6 |6TPE220MAP | 3000
85| 5 | 105 73 | 43 | 1.8 2400 | 25 | 0.0 | 207.9 |6TPE330MAP | 3000
85| 5 |105 73 | 43 | 28 2400 | 25 | 0.10 | 207.9 [6TPE330MAL | 2500

63| 85| 5 | 105 73 | 43 | 2.8 3900 [9500kiz| 0.10 | 207.9 |6TPE330MAGEL | 2500
105 63105 330| 7.3 | 4.3 | 28 |D3L[ 3100 | 15 | 0.10 | 207.9 |6TPE330MFL | 2500
105| 6.3 105 73 | 43 | 2.8 2800 | 18 | 0.10 | 207.9 |6TPE330MIL | 2500
105 | 63105 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 | 14 DI5E| 1700 | 35 | 0.10 | 296.1 |6TPEATOMAZU| 4000
105| 63/105| 470| 7.3 | 4.3 | 3.8 3500 | 18 | 0.15 | 296.1 |6TPEATOMI | 2000
105 | 63105 75| 43 [38 |, [3000 | 25 | 015 |296.1 |6TPEATOM | 2000
105 | 63]105] o [ 73| 43 |38 3500 | 18 | 0.15 | 428.4 |6TPE68OMI | 2000
105 | 63105 73 | 43 | 38 3000 | 25 | 0.15 | 428.4 |6TPE68OM | 2000
105[10 |105| 68| 7.3 | 4.3 | 1.8 |D2E| 2400 | 25 | 0.10 | 68.0 |10TPE68M | 3000

1o [198[0 05| 173 |43 [28 | 72800 | 18 | 0.10 |?220.0 [T0TPE220MIL | 2500
10510 | 105 73 | 43 | 28 2400 | 25 | 0.10 | 220.0 |10TPE220ML | 2500
10510 | 105] 330] 7.3 | 43 |38 | D4 | 3000 | 25 | 0.10 | 330.0 |10TPE330M | 2000

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

W Low ESR(5mQ)

TPF ...

B RoHS compliance, Halogen free

M Large capacitance (1000 wF max.)

@ Specifications

PO

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

Rated capacitance range

220 uF to 330 uF

150 wF to 680 uF

470 wF to 1000 wF

Capacitance tolerance

+20 %(120 Hz/+20 C)

Leakage current

Please see the attached characteristics list

Dissipation factor(tan§)

Please see the attached characteristics list

Surge voltage (V.DC)

Rated voltage x1.15

Endurance

+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

Damp heat (Steady state)

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

Within+50 %,-20 % of the intial value(2TPF220M6, 2TPF330M6, ETPF1000M6H (5H)

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

@ Marking and dimensions

R. Capacitance

Polarity _,| o
marking (+) [E :::._‘ ]

Lot. No.
R. Voltage code

il

Size code [ESUERNA
D2E 7.3 4.3

(unit : mm)
H £0.2x1 g £0.2 \Wq] 0.1

1.8 1.3 2.4

D3L 7.3 4.3

2.8 1.3 2.4

D4 7.3 4.3

3.8 1.3 2.4

B

%1 +£0.1:D2E

i

Ls.|

wi]  AUEABS] 20 | 25

4.0 6.3 | 10.0

Code d e




@ Characteristics list

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

Size -
Rippl M f ino 0
L W H code curremey BRI tan 6 %3 L(CM)A<)4 Part number Mm‘zaékacgzg)aty

Series Voltage temp, yoltage temp. Cap(adt:)"ce
9 () (v.po) (0 (mAr.m.s.)  (mQ max.)

, [105]2 |105] 220] 73 | 43 | 18 oop L4700 6 | 0.10 | 88.0 | 2TPF220M6 | 3000
105 | 2 |105| 330| 7.3 | 43 | 1.8 4700 6 | 0.10 |132.0 | 2TPF330M6 | 3000
105 | 25105 | 330| 7.3 | 43 | 2.8 4400 7 | 010 | 82.5 | 2R5TPF330M7L | 2500
105 | 2.5 (105 73 | 43| 28 4400 6 | 0.10 |117.5 | 2R5TPF470M6L | 2500
105 | 2.5 (105 0 73| 43| 28 PaL 4400 7 | 010 |117.5 | 2R5TPF4T0MTL | 2500 POSCAP
105 | 2.5 (105 73 | 43 | 28 4400 | 10 | 0.10 |[117.5 | 2RETPFATOML | 2500 Codene
105 | 2.5 105 73 | 43| 38 | D4 | 6100 5 | 0.10 |117.5 |ETPF470M5H | 2000 Vounting speciicatons

2.5/105 | 2.5 (105 73 | 43 | 28 4400 6 | 0.10 |170.0 | 2R5TPF680OM6L | 2500 =] Lnew
105 | 2.5 | 105 620 73 | 43 | 2.8 | D3L| 4400 7 | 0.10 |170.0 | 2R5TPF68OMTL | 2500 gw
105 | 2.5 | 105 73| 43 | 28 4400 | 10 | 0.10 |170.0 | 2R5TPF68OML | 2500 2| Products list
105 | 2.5 105 73 | 43 | 3.8 6100 5 | 0.10 |170.0 |ETPF680MS5H | 2000

TPE 105 | 2.5 105 1000 73| 43 | 3.8 | D4 | 6100 5 | 0.10 |250.0 |ETPF1000M5H | 2000

105 | 2.5 105 73 | 43 | 3.8 5600 6 | 0.10 |250.0 |ETPF1000M6H | 2000
105 | 4 |105 | 330| 7.3 | 43 | 28 - 4000 | 12 | 0.10 |132.0 |4TPF330ML | 2500 2

4 105 | 4 |105| 470] 7.3 | 43 | 2.8 4400 | 10 | 0.10 |188.0 |4TPFA7OML | 2500 >
105 | 4 | 105 | 680| 7.3 | 43 | 3.8 | D4 | 4400 | 10 | 0.10 |272.0 |4TPF68OMAH | 2000 5
105 | 6.3 105 73 | 43 | 2.8 6100 5 | 0.10 |138.6 |6TPF220M5L | 2500 %
105 | 6.3 105 | 220| 7.3 | 4.3 | 2.8 4600 9 | 0.10 |138.6 |6TPF220MIL | 2500 8

6.3]105 | 6.3 105 73 | 43 | 28 |25 4000 | 12 | 010 |138.6 |6TPF220ML | 2500 3
105 | 6.3 105 | 330| 7.3 | 4.3 | 2.8 3900 9 | 0.10 |207.9 | 6TPF330MIL | 2500
105 | 6.3 105 | 470| 7.3 | 4.3 | 3.8 | D4 | 4400 | 10 | 0.10 [296.1 | 6TPFATOMAH | 2000

10 |105 10 |105 | 150| 7.3 | 43 | 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) *4:After 5 minutes Catalog Deletion and
@Please refer to the P37 to 38 in this catalog for "Reflow conditions" and "Taping specifications". EOL models

% :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

SO0

@ Specifications

Items Specifications
Size code B2 D2E D3L
Category temperature range -55Cto+105 C
Rated voltage range 2.5V.DC to 10 V.DC
Category voltage range 2.5V.DC to 10 V.DC
Rated capacitance range 68 wkF to 470 uF | 150 wF to 680 uF
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list
Surge voltage (V.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

4 V.DC to 10 V.DC
4 V.DC to 10 V.DC
47 wF to 100 wF

Endurance

Damp heat (Steady state) Capacitance change

@® Marking and dimensions

D2E, D3L Size
R. Capacitance L Size code REEZERIMRYVE N
- B2 3.5 2.8 1.9 0.8 2.2
olarity _,|
marking (+) + = D2E 7.3 4.3 1.8 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4

%1 +0.2:B2 %2 £0.1:B2,D2E
T
j SGEEDe] 2.5 | 4.0 | 6.3 [10.0
LS. W] Code e g j A
B2 size

B2 Size R \Voltage code
R. Capacitlance code

G

Polarity _,|
marking (+)

47 | 68 | 100
Code S7 | W7 | A8

R. Voltage code

@ Characteristics list

Rated Rated Category Cateqoy pated  Case size(mm) .

Series voltage temp, voltage temp, | copacience de o Jpple - ER#2
(0) (v (©) WP L W H €% G ngma)

Specifications Standard
LC x4 Hin.Packaging Qty

Part number (pcs)

tan § %3

105 | 2.5 105 73 | 43 | 1.8 3900 9 0.10 2R5TAE220M9
105 | 2.5 [105 | 220 | 7.3 | 43 | 1.8 3100 15 0.10 55.0 | 2R5TAEZ220MF | 3000
105 | 2.5 105 73 | 43 | 1.8 2400 25 0.10 55.0 | 2R5TAE220M | 3000
105 | 2.5 |105 73 | 43 ]| 1.8 D2E 3100 15 0.10 82.5 | 2R5TAE330MF | 3000
25110525 [105 ] 330 7.3 | 43 | 1.8 2800 18 0.10 82.5 | 2RETAE330MI | 3000
105 | 2.5 |105 73 | 43 | 1.8 2400 25 0.10 82.5 | 2R5TAE330M | 3000
105 | 2.5 1105 470 7.3 | 43 | 1.8 3100 15 0.10 | 117.5 | 2R5TAE470MF | 3000
105 | 2.5 105 73 | 43 | 1.8 2400 25 0.10 | 117.5 | 2R5TAE470M | 3000
105 | 2.5 1105 630 7.3 | 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 | 2R5TAE68OML | 2500
10514 105 ] 100 35 | 28 | 1.9 | B2 | 1100 70 0.08 40.0 | 4TAB10OM 2000
TA 105 14 105 220 7.3 | 43 | 1.8 | ol 2800 18 0.10 88.0 | 4TAE220MI 3000
4 10514 1105 73 | 43 | 1.8 2400 25 0.10 88.0 | 4TAE220M 3000
105 14 1105 | 499 7.3 | 43 | 2.8 | 3 | 2800 18 0.10 | 188.0 | 4TAE470MIL 2500
10514 105 73 | 43 | 2.8 2400 25 0.10 | 188.0 | 4TAE470ML 2500
105 | 6.3 |105 47135128 | 1.9 | 55 | 1100 70 0.08 29.6 | 6TAB4TM 2000
105 | 6.3 105 68 35 | 28 | 1.9 1100 70 0.08 42.8 | 6TAB6EM 2000
631105 163105 | 150 | 7.3 | 43 | 1.8 2400 25 0.10 94.5 | 6TAE150M 3000
71105 163 1105 | 55q | 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
105 | 6.3 105 | 330 7.3 | 43 | 2.8 |D3L| 2400 25 0.10 | 207.9 | 6TAE330ML 2500
105 10| 105 471 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 | T0TAE68M 3000
105 10 |105 | 150 | 7.3 | 4.3 | 2.8 D3L 2400 25 0.10 | 150.0 | TOTAE150ML | 2500
105 10 105 ] 220 7.3 | 43 | 2.8 2400 25 0.10 220.0 | 10TAE220ML | 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.



Surface TV _ "
mount type NEIES

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

@ Specifications

Items Specifications
Size code D2E D3L
Category temperature range 55T iw #1125 T
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 uF to 150 wk 150 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list POSCAP
Dissipation factor(tané) Please see the attached characteristics list Cudelnesone
Surge voltage (V.DC) Rated voltage x1.15 Mouning speciications
aCKing spemrca ons
+125 °C, 1000 h, category voltage applied (105 ‘C 2000 h, rated voltage applied) = Line-up
temp 125 C 105 C  EETEETE
Endurance Capacitance change| Within20 % of the initial value | Within£20 % of the initial value g Z‘ag”amt
| P i
tané = 2 times of the initial limit | = 1.5 times of the initial limit 5| Products et
DC leakage current | = 2 times of the initial limit | Within the initial limit
+85 C, 85 % to 90 %, 500 h, rated voltage applied
Capacitance change | Within+40 %, —20 % of the initial value
Damp heat (Steady state) . T
tan & = 1.5 times of the initial limit °
DC leakage current | Within the initial limit %
=
>
g
@® Marking and dimensions g
©
(unit : mm) .g
. . Size code [ I A o
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 (+) ;
: ot N ( > . %1 +0.1:D2E
OtT. NO.
R. Voltage code S 3 W] R Voltage (v0C) [EE] 0.0 CatatEogLDn?(\)edté?g and
Code j A

@ Characteristics list

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

Size

St e t?%?' (‘\/?lggé) ‘Eegp) cap(ait:)nce L W H code c(tﬁé:ritl%; (rE?ZRmﬁi) tan 6 %3 L(C M>A<)4 Part number Min‘Eaékacgigg)Q'ty
6.3/105 | 4 [125 | 150 | 7.3 | 43 | 1.8 - 2400 25 0.10 94.5 | 6TVE150M 3000

TV 0 105 | 6.3 |125 68| 7.3 | 43 | 1.8 2400 25 0.10 68.0 | 10TVE68M 3000
105 | 6.3 125 | 150 | 7.3 | 43 | 2.8 |D3L| 2400 25 0.10 | 150.0 | 10TVET50ML | 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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SR T( : Series
mount type

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

@ Specifications

Items Specifications
Size code B15 B2
Category temperature range -55Cto+105C
Rated voltage range 35 V.DC 16 V.DC to 35 V.DC
Category voltage range 35 V.DC 16 V.DC to 35 V.DC
Rated capacitance range 2.7 uF 3.9 uF to 33 uF
Capacitance tolerance +20 % (120 Hz/+20 C)
POSCAP Leakage current Please see the attached characteristics list
W Dissipation factor(tan8) Please see the attached characteristics list
" Mounting specifications/ | Surge voltage (V.DC) Rated voltage x1.15

Packing specifications

+105 C, 2000 h(16TQC33MYFB: 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

Line-up

Series system
diagram

Endurance

Selection quide

Products list

Damp heat (Steady state)

(]
o
2
€
3 . . .
E @ Marking and dimensions
&
v; (unit : mm)
Size code | o e
. B15
R.C it d
apamlance coae E B2
+ z

ALl 16 | 20 | 25 | 35

T
Code C D E \Y,

2.7|13.9/5.6(8.2/10| 15|22 |33
Code L6 | Q6 | U6 | Y6 |AT |E7 | JT7T|N7

Polarity _, :
Catalog Deletion and marking (+) E : -]
EOLmodels | | .- ... |
Lot. No. K z
LS.

R. Voltage code S

@ Characteristics list

> Vi?tt:;e Rated Category Category c;;:éace Case size (mm) Size Spef:iﬂcations : Standarq _
o e T L w o ol gfy B e S petrmeer
105 | 16 [ 105 ] 10 3.5 | 28 | 1.9 800 100 | 0.10 48.0 | 16TQCT10OM 2000

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

105 | 16 | 105 | 33 3.5 2.8 | 1.9 1000 90 0.10 | 158.4 | 16TQC33MYFB | 2000

50 105 | 20 |105| 82| 35 | 28 | 1.9 | B2 800 100 | 0.10 49.2 | 20TQC8R2M 2000

TQC 105 | 20 | 105 | 22 3.5 2.8 | 1.9 1000 90 0.10 [ 132.0 | 20TQC22MYFB | 2000
25 105 | 25 [105| 56| 35 | 28 | 1.9 800 100 | 0.10 42.0 | 25TQC5REM 2000

105 | 25 | 105 | 15 3.5 2.8 | 1.9 900 100 0.10 |[112.5 | 25TQCT5MYFB | 2000

35 105 | 35 |105| 2.7| 3.5 | 28 | 1.4 |B15 800 300 | 0.10 47.3 | 35TQC2R7MYF | 2000

105 | 35 [105| 39|35 | 28 | 1.9 | B2 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.
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Surface
mount type

@ Specifications

TQC

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

Series

VL

Items Specifications
Size code D12 D15 D2 D3L
Category temperature range -55Cto +105 C
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 ukF 22 wFto47 wF | 10 wFto 100 uF | 68 wF to 150 uF

+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(tané)
Surge voltage (V.DC)

POSCAP

Guidelines and
precautions

Mounting spe
Packing specifications

Line-up

Series system
diagram

Endurance

Selection quide

Products list

Damp heat (Steady state)

Q
o
2
@® Marking and dimensions £
_ L . g
R. Capacitance F—“ (unit : mm) o
" [E = TN L0281 W02 H0.1% §02 \y] 0.1 é
Polarity _, =]
ooslarty L ! ] D12 | 7.3 | 43 [ 1.15 | 1.3 | 2.4 3
N [‘ h D15 7.3 4.3 1.4 1.3 2.4
‘ Lot. No. -
R. Voltage code S s W1 D2 7.3 4.3 1.9 1.3 2.4
D3L 7.3 4.3 2.8 1.3 2.4
R. Vottage (VC) [ 20 25 35 %1 D3Lsize (+0.3) %2 D12 size (0.05) . D3L size (+0.2)
Catalog Deletion and
Code C D 1E EOL models

@ Characteristics list

Standard
Hin.Packaging Qy
(pcs)

Case size (mm) Specifications

ESR 2
(M max) tan 6 %3

Rated Rated Category Category  Rated .
Size Ripple

L H code current %1

(mAr.m.s.)

LC %4
(mA)

Series voltage temp, yoltage temp.  capectance
WO () (v.po) (C) “P

Part number

105 | 16 | 105 33 7.3 | 43 |1.15 |D12| 1800 40 0.10 52.8 | 16TQC33MYFS | 4500
105 | 16 | 105 7.3 | 43 | 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 | 16TQC4TMYFT | 3000
105] 16 |105| 47 | 7.3 | 43 | 1.9 1800 40 0.10 75.2 | 16TQC4ATMW 3000

16 | 105] 16 | 105 7.3 [ 43 ] 1.9 D2 1450 55 0.10 75.2 | 16TQC4A7MYFD| 3000
105] 16 | 105| 68 | 7.3 | 43 | 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 | 16TQCT50MYF| 2500

105 16 [ 105 7.3 [ 43 ] 1.9 1500 70 0.15 ]240.0 | 1CTQCT5173F1] 3000
105| 20 |105| 33| 73 | 43 | 1.9 | D2 | 1400 60 0.10 66.0 | 20TQC33MYFD| 3000
o0 L1051 20 1105) ,7 | 7.3 | 43 | 1.9 1450 55 0.10 94.0 | 20TQC47MYF | 3000
TQC 105 | 20 | 105 7.3 | 43 | 1.4 |[D15| 1500 55 0.10 94.0 | 20TQC47MYFT | 3000
105] 20 | 105|100 | 7.3 | 43 | 2.8 | D3L| 1700 55 0.10 |200.0 | 20TQCTOOMYF | 2500

105 | 25 | 105 15 7.3 | 43 | 1.9 1500 45 0.10 38.0 | 25TQCT5MV 3000

105 25 [ 105 7.3 | 43 | 1.9 D2 1000 90 0.10 38.0 | 25TQCT15MYFD| 3000
105 ] 25 | 105 7.3 | 43 | 1.9 1500 45 0.10 55.0 | 25TQC22MV 3000
25 | 105] 25 |105) 22 | 7.3 | 43 | 1.9 1400 60 0.10 55.0 | 25TQC22MYFD| 3000
105 | 25 | 105 73 | 43 | 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 | 43 | 1.9 1000 120 0.10 35.0 |35TQCTOM 3000
35 105 | 35 | 105 7.3 | 43 | 1.9 | D2 | 1000 | 120 0.10 35.0 | 35TQCTOMYF | 3000
1051 35 105 15 ] 7.3 | 43 | 1.9 900 150 0.10 52.5 | 35TQCT5MYF | 3000

%1 :Ripple current (100 kHz/ +105 °C ), %2:ESR (100 kHz/+20 C) *3:tané (120 Hz/+20 C)
®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.

¥4 1 After 5 minutes
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Surface
mount type TP B NEUES .~~

B 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 uF to 68 uF 150 wF to 330 uF 220 uF to 470 uF
Capacitance tolerance +20 % (120 Hz/+20 C)

POSCAP Leakage current Please see the attached characteristics list
W Dissipation factor(tan8) Please see the attached characteristics list
m Surge voltage (V.DC) Rated voltage x1.15

Cen +105 C 2000 h, (B2 size:1000 h) rated voltage appled *Rated temp. 85 C 1000 h rated voltage applied

Capacitance change | Within=20 % of the initial value
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

Series system
diagram

Endurance

Selection quide

Products list

Damp heat (Steady state)

©
o
> . . .
= @ Marking and dimensions
g
3 B2 Size R Cap. code ’-'—— (unit : mm)
JE b b H +0.1 § 0.2
= Polarity + =
%) marking —| T - . . . .
(+) i
R. Volt d
oftage co eLo‘t. No. ‘ a -
D3L Size
R, Capaciance s s wi]  [RGEEWDE) 4.0 | 6.3 | 10
i ! Code g j A
Catagg el an Polarity N
ma(liq)ng—» -+ i B2 size
l' - 33| 47 | 68
Lot. No.
R. Voltage code Code N7 | S7 | W7
D4 Size
R. Capacitance
Polarity

marking-
(+)

R. Voltage code

@ Characteristics list

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

3 ; Size - —

Series voltage temp, yoltage temp. ~ cepecience Ripple  ESR 2 wa LC %4 Hin.Packagig Qty

(C) (Do) (©) WP L H  code cumentixa o) BN O%3 Ty Partnumber Ty

4 105 | 4 |105] 68 35 | 28 | 1.9 | B2 1100 70 0.08 27.2 | ATPB68M 2000

105 4 105|330 | 7.3 | 43 | 2.8 |D3L| 2000 40 0.170 | 132.0 | 4TPB330ML 2500

105 | 6.3]105 | 68 3.5 2.8 1.9 | B2 1100 70 0.08 42.8 | 6TPB68M 2000

105 | 6.3]105|220 | 7.3 | 43 | 2.8 2000 40 0.170 | 138.6 | 6TPB220ML 2500

6.3 85| 5 105 7.3 4.3 | 2.8 |D3L| 2000 40 0.170 | 207.9 | 6TPB330MAL 2500

1105 | 6.3[105]330 | 7.3 | 43 | 2.8 2000 40 0.10 | 207.9 | 6TPB330ML 2500

105 | 6.3]105 7.3 | 43 | 3.8 D4 3000 40 0.10 | 207.9 | 6TPB330M 2000

TPB 105 | 6.3]105| 470 | 7.3 43 | 3.8 3000 E5 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 | T0TPB47M 2000

10 105 |10 105 | 150 | 7.3 43 | 2.8 D3L 2000 40 0.170 | 150.0 | T0TPB150ML 2500

105 |10 | 105 220 73 | 43 | 2.8 2000 40 0.10 | 220.0 | 10TPB220ML | 2500

105110 | 105 73 | 43 | 3.8 D4 3000 40 0.10 | 220.0 | 10TPB220M 2000

105 |10 | 105|330 | 7.3 | 4.3 | 3.8 3000 35 0.170 | 330.0 | T0TPB330M 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".

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 NEHES

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
Rated capacitance range 10 uF to 47 uk 68 wF to 330 uF
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current Please see the attached characteristics list POSCAP

Dissipation factor(tan§) Please see the attached characteristics list W

Surge voltage (V.DC) Rated voltage x1.15 [ Mounting specifications] _

Packing specifications

+105 C 2000 h, (BT size:1000 h) rated voltage appled *Rated temp. 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
+60 C, 90 % to 95 %, 500 h, No-applied voltage
Capacitance change| Within+40 %, —20 % of the initial value
tané = 1.5 times of the initial limit
DC leakage current | = 3 times of the initial limit

Line-up

Series system
diagram

Endurance

Selection quide

Products list

Damp heat (Steady state)

® Marking and dimensions

B1 Size (unit : mm)
R.Cap. code TR L 30251 W02 H0.1%2 §x02 ] 0.1
J

2.8 1.1 0.8 2.2
D2 7.3 4.3 1.9 1.3 2.4

Z . R Voltage (V.DC) [GRE: 8.0 10 12.5
—I [— Code j Kk A B ‘
: Lo J

B1size

Surface mount type

Polarity
marking =~
(+)

+‘[
%
w
@)

Lot. No.
R. Voltage code

D2 Size
R. Capacitance

i

Polarity
marking -

10 15 22 33 47
Code A7 E7 J7 N7 S7

R. Voltage code

@ Characteristics list

> vi?ffgde Rated Category Category car;:;%dnce Case size (mm) Sze . Spelcifications : Standarq =
SIS t?fgg" &?ltégé) Eigp)' (F) L W H code c(%rié:%sxg (ngmﬁi) tan § %3 L(CMX)A' Part number Mm.;aékacgzg)Qty
85| 5 |105 47 3.5 | 2.8 1.1 81 1100 55 0.10 29.6 | 6TPCATM 3000

85| 5 |105 35 | 28 1.1 1000 70 0.10 29.6 | 6TPC47MB 3000

6.3]105| 6.3/105| 100 | 7.3 | 4.3 1.9 1700 45 0.10 63.0 | 6TPCTO0M 3000

105 | 6.3|105| 150 | 7.3 | 4.3 1.9 | D2 | 1900 40 0.10 94.5 | 6TPC150M 3000

85| 5 |105|330 | 7.3 | 4.3 1.9 1900 40 0.10 | 207.9 | 6TPC330MA 3000

TPC 8 85| 6.3|105| 22 | 3.5 | 2.8 1.1 | B1 | 1000 70 0.10 17.6 | 8TPC22M 3000
105| 8 | 105|150 | 7.3 | 4.3 1.9 1900 40 0.10 | 120.0 | 8TPC150M 3000

10 105 |10 |105| 68 | 7.3 | 4.3 1.9 | D2 | 1700 45 0.10 68.0 | T0TPC68M 3000
105|710 | 105|100 | 7.3 | 4.3 1.9 1700 45 0.10 100 | T0TPC100M 3000

- 85|10 |105| 10| 3.5 | 28 1.1 . 800 80 0.10 12.5 | 12TPC10M 3000
85|10 |105| 15| 3.5 | 28 1.1 800 80 0.10 18.8 | 12TPC15M 3000

%1 :Ripple current (100 kHz/ +45 °C ), %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) *4:After 5 minutes
@®Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications".

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

Mounting specifications

Packing specifications

mount type

Surface

@ Specifications

Items
Size code

D2E

TH s...

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

PORY

Specifications

D2

D3L

D4

Category temperature range

-55 C to +125 C

Rated voltage range

2.5V.DC to 6.3 V.DC

2.5V.DC to 10 V.DC

4 V.DC t0 6.3 V.DC

6.3 V.DC to 10 V.DC

Category voltage range

1.6 V.DC ~ 4 V.DC

1.6 V.DC to 6.3 V.DC

2.5V.DC to 4 V.DC

4 V.DC t0 6.3 V.DC

Rated capacitance range

150 wF to 330 ukF

68 uF to 220 uF

220 uF to 330 uF

220 uFto 470 uF

Line-up

Series system
diagram

Products list

Selection quide

TPU
TPH
TPG

TPSF
TPE
TPF

TA
TV

TQC

()
(%
>
Fn
=
f
>
o
£
[
O
G
[
e
>
wn

TPB

TPC
TH
TC

Catalog Deletion and
EOL models

61

Capacitance tolerance

+20 % (120 Hz/+20 )

Leakage current

Please see the attached characteristics list

Dissipation factor(tan§)

Please see the attached characteristics list

Surge voltage (V.DC)

Rated voltage x1.15

+125 C 1000 h, c

ategory voltage appled

Endurance

Capacitance change

Within=20 % of the initial value

tané

2 times of the initial limit

DC leakage current

IIA | IA

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

Damp heat (Steady state)

tané

= 1.5 times of the initial limit

DC leakage current

= 3 times of the initial limit

@® Marking and dimensions

D2E, D3L Size

R. Capacitance

Polarity .
marking — +
(+) 1

[ ILo‘[. No.

R. Voltage code

D2, D4 Size

R. Capacitance

Polarity
marking —|
(+)

R. Voltage code

i

dm

(unit : mm)
NIl L 03 w02 H=028 g*02 W1 01
= D2E 7.3 4.3 1.8 1.3 2.4
D2 7.3 4.3 1.9 1.3 2.4
"_2_‘ - D3L 7.3 4.3 2.8 1.3 2.4
| JLM_.IL D4 7.3 4.3 3.8 1.3 2.4

%1 +£0.2:D2 %2 £0.2:D3L,D4

R Voltage (V.DC) [} 4.0

6.3 10.0

Code e g

j A




@ Characteristics list

. R?ted Rated Category Category Rat_?d Case size (mm) Size : Spelgifications : Standarc! -
SEIIES "&Bagf t?.,nes)' (\\/;)ltsgé) Ee;n:p) cap(aSFa)nce L W H code C(Lﬁé:%%; ([E?szii) tan § %3 L(C LL>A<)4 Part number Mln‘zaékiggg)my
4 105 | 251125 330| 7.3 | 43 | 2.8 2000 40 0.10 | 132.0 |4THB330ML 2500
105 | 4 |125| 220| 7.3 | 43 | 2.8 o 2000 40 0.10 | 138.6 | 6THB220ML 2500
T 6.311705| 4 |125| 330| 7.3 | 43 | 3.8 3000 40 0.10 | 207.9 | 6THB330M 2000
105 | 4 |125| 470| 7.3 | 43 | 3.8 o 3000 35 0.15 | 296.1 | 6THB470M 2000 POSCAP
0 105 | 6.3|125| 220| 7.3 | 4.3 | 3.8 3000 40 0.170 | 220.0 | 10THB220M 2000 G;ifiigm:gd
105 | 6.3|125| 330| 7.3 | 43 | 3.8 3000 35 0.70 | 330.0 | 10THB330M 2000 Mg;gmg;g:gﬁﬁg;‘;‘g;j
25 105| 1.6|125| 220| 7.3 | 43 | 1.9 1700 45 0.10 | 55.0 | 2R5THC220M | 3000 Line-up

Series system
diagram

THC| 6.3|105| 4 |125| 150| 7.3 | 43 | 1.9 | D2 | 1900 40 0.10 94.5 | 6THC150M 3000

Selection guide

Products list

10 | 105] 6.3|125 68| 73 | 43 | 1.9 1700 45 0.10 68.0 | 10THC68M 3000
105 | 1.6 125 7.3 | 43 | 1.8 3100 15 0.10 82.5 | 2R5THE330MF | 3000
25|105| 1.6|125| 330| 7.3 | 43 | 1.8 2800 18 0.10 82.5 | 2R5THE330MI | 3000
105 | 1.6| 125 73| 43 |18 2400 25 0.10 82.5 | 2R5THE330M | 3000 g
e 105 | 2.5[125 73| 43 |18 - 3100 15 0.10 88.0 | 4THE220MF 3000 g
4 | 105| 25(125| 220 7.3 | 43 | 1.8 2800 18 0.10 88.0 | 4THE 220MI 3000 2
105 | 2.5[125 7.3 | 43 | 1.8 2400 25 0.10 88.0 |4THE220M 3000 g
105 | 4 | 125 7.3 | 43 | 1.8 2800 18 0.10 94.5 | 6THE150MI 3000 3
o 105 4 | 125 o0 7.3 | 43 | 1.8 2400 25 0.10 94.5 | 6THE150M 3000

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

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

Surface

@ Specifications

Items
Size code

TC Series

B Guaranteed at 125C
B RoHS compliance, Halogen free

D2E

Specifications

D3L

D4

Category temperature range

-55 C to +125 C

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

Rated capacitance range

100 wF to 330 uk

150 uF t0 680 uF |

330 uF to 1000 wF

Capacitance tolerance

+20 % (120 Hz/+20 )

POSCAP Leakage current Please see the attached characteristics list
Gg;}éﬁ!@féﬁgd Dissipation factor(tané) Please see the attached characteristics list
'\\pomktmg specifications Surge voltage(\/.DC) Rated voltage x1.15
'acking specifications
) - = +125 °C, 1000 h, Category temperature range voltage applied
ine-up = - . R
oo 2 Capacitance change| Withint20 % of the initial value
s system |18 Endurance
_dagram IS tand = 2 times of the initial limit
Products list | &

DC leakage current | = 2 times of the initial limit

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

. Within+50 %, -20 % of the initial value (ETCFT000M6H (5H) )
Capacitance change

Damp heat (Steady state) Within+40 %, -20 % of the initial value

© tané = 1.5 times of the initial limit
% DC leakage current| = 3 times of the initial limit
€
>
[e]
£
Q
Q
d&
=
@® Marking and dimensions
(unit : mm)
NIl L 03 w02 H=028 g*02 W1 01
Catalog Deletion and . L D2E 7.3 4.3 1.8 1.3 2.4
EOL models R. Capacitance
Polarity D3L | 73 | 43 | 28 | 1.3 | 24
marking- + = D4 | 73 | 43 | 38 | 1.3 | 24
R. Voltage code 1 £0.1:D2E
Lot. No. [
L J oL
s S
L = Vottage (voC) RS 4.0 63 | 100
Code e g j A
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@ Characteristics list

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

Size

SEes e e t((a!(r\:;)a. (sltsgé) Eegp) cap(a;??)me L W H code c(ﬁé:%%; (;ngﬁi) tan § %3 L(C u>A<)4 Part number Mln'Eaékiglgg)Qty
105 2 [125 630 7.3 | 43 | 2.8 D3L 3500 12 0.10 | 170.0 |[ETCE680OMCL | 2500
25|105| 2 |125 73 | 43 | 2.8 3100 15 0.10 | 170.0 |ETCE680OMFL | 2500
105 2 |[125(1000| 7.3 | 43 | 3.8 | D4 3900 15 0.15 | 250.0 | ETCET000MF | 2000
105 | 3.2|125| 150| 7.3 | 4.3 | 1.8 2800 18 0.10 60.0 | 4TCE150MI 3000
105 | 3.2|125 7.3 | 43 | 1.8 3100 15 0.10 88.0 | 4TCE220MF 3000
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 |D%5[ 2400 | 25 | 0.0 | 88.0 |4TCE220M 3000 %"‘Af
4 105 | 3.2| 125 330 7.3 | 43 | 1.8 2800 18 0.10 | 132.0 |4TCE330MI 3000 Wm‘?’:j:““;”;m
105 3.21 125 7.3 4.3 1.8 2400 25 0.10 132.0 |4TCE330M 3000 Packing specifications
105] 3.2|125 7.3 | 43 |28 3500 12 0.10 | 188.0 |4TCE4AT70MCL | 2500 S Line-up
105 | 3.2| 125 470 7.3 | 43 | 2.8 D3L 3100 15 0.10 | 188.0 [4TCE4A70MFL | 2500 EW
105 | 3.2|125 7.3 | 43 | 2.8 2800 18 0.10 | 188.0 | 4TCE470MIL 2500 = S
105 | 3.2| 125 7.3 | 43 | 2.8 2400 25 0.10 | 188.0 |4TCE470ML 2500 =
105| 5 | 125 73 | 43 | 1.8 2800 18 0.10 63.0 | 6TCETOOMI 3000
TCE 105 5 | 125 100 73 | 43 | 1.8 2400 25 0.10 63.0 | 6TCE100M 3000
105 5 | 125 7.3 | 43 | 1.8 3100 15 0.10 94.5 | 6TCET50MF 3000
105| 5 |125| 150 | 7.3 | 43 | 1.8 |D2E| 2800 18 0.10 94.5 | 6TCET50MI 3000
105| 5 | 125 7.3 | 43 | 1.8 2400 25 0.10 94.5 | 6TCE150M 3000 s
105 5 | 125 250 7.3 | 43 | 1.8 2800 18 0.10 | 138.6 | 6TCE220MI 3000 f
6.3 105 5 | 125 7.3 | 43 | 1.8 2400 25 0.10 | 138.6 | 6TCE220M 3000 §
T 1105| 5 | 125 7.3 | 43 | 2.8 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 é
105 5 | 125 7.3 | 43 | 2.8 2400 25 0.10 | 207.9 | 6TCE330ML 2500 ‘g
105 5 | 125 470 7.3 | 43 | 3.8 3500 18 0.15 | 296.1 | 6TCEAT70MI 2000 @
105| 5 | 125 7.3 | 43 | 3.8 D4 3000 25 0.15 | 296.1 | 6TCE4A70M 2000
105| 5 | 125 7.3 | 43 | 3.8 3500 18 0.15 | 428.4 | 6TCE680MI 2000
105 5 | 125 680 7.3 | 43 | 3.8 3000 25 0.15 | 428.4 | 6TCE680OM 2000
105 8 | 125 220 7.3 | 43 |28 D3L 2800 18 0.10 | 220.0 | TOTCE220MIL | 2500
10 105 | 8 |125 7.3 | 43 | 2.8 2400 25 0.10 | 220.0 | TOTCE220ML | 2500 CatatEogLD;(l)edt;?Sn and
105 8 |[125| 330| 7.3 | 43 | 3.8 | D4 | 3000 25 0.10 | 330.0 | TOTCE330M 2000
105 2 | 125 73 | 43 | 2.8 4400 6 0.10 | 170.0 |ETCF680M6L | 2500
105 2 |125 7.3 | 43 | 2.8 |D3L| 4400 7 0.10 | 170.0 |ETCF680M7L 2500
o5 105 | 2 | 125 680 7.3 | 43 | 2.8 4400 10 0.10 | 170.0 |ETCF680ML 2500
1051 2 [125 7.3 | 43 | 3.8 6100 5 0.10 | 170.0 |ETCF680M5H | 2000
105 2 | 125 1000 73 | 43 | 3.8 | D4 | 6100 5 0.10 | 250.0 | ETCF1000M5H| 2000
105 2 | 125 7.3 | 43 | 3.8 5600 6 0.10 | 250.0 |ETCF1000MéH| 2000
105 | 3.2|125| 330| 7.3 | 4.3 | 2.8 D3L 4000 12 0.10 | 132.0 |4TCF330ML 2500
TCF 4 105 | 3.21125| 470 7.3 | 43 | 2.8 4400 10 0.10 | 188.0 | 4TCF470ML 2500
105 | 3.2|125| 680 | 7.3 | 4.3 | 3.8 | D4 | 4400 10 0.10 | 272.0 |4TCF680MAH | 2000
105 5 | 125 7.3 | 43 |28 6100 5 0.10 | 138.6 |6TCF220M5L | 2500
105| 5 |125| 220| 7.3 | 4.3 | 2.8 D3L 4600 9 0.10 | 138.6 | 6TCF220M9L | 2500
6.3 105| 5 | 125 7.3 | 43 | 2.8 4000 12 0.10 | 138.6 | 6TCF220ML 2500
105| 5 |125| 330| 7.3 | 43 | 2.8 3900 9 0.10 | 207.9 | 6TCF330M9OL | 2500
105 5 | 125| 470 | 7.3 | 43 | 3.8 | D4 | 4400 10 0.10 | 296.1 | 6TCF470MAH | 2000
10 105 |10 | 125| 150 | 7.3 | 4.3 | 2.8 |D3L| 3600 15 0.10 | 150.0 | TOTCF150ML | 2500

1 :Ripple current (100 kHz/ +45 C ), %2:ESR (100 kHz/+20 C) *3:tand (120 Hz/+20 C) *4:After 5 minutes
@Please refer to each page in this catarog for "Reflow conditions" and "Taping specifications".

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

Series fc')éeé Mggéltsi cfr?r gglzgtgn Alternative model ll Series CSci)éee Mggl%ltsi (Ir?r gggt%cn Alternative model
8TPB47M 2009 | 10TPB47M DaL 2R5TPE680OML 2012 | 2R5TPE68OMFL
6TPB1OOMA 2009 |6TPET100MAZB 2R5TPE680OMIL 2011 |2R5TPE68OMFL
6TPBTOOMAV 2009 |6TPETOOMAZB 4TPE6SOM 2011 | 6TPE6SOMI

B2 6TPB47M 2009 |6TPC4T7MB TPE 4TPE680OMI 2012 | 6TPE68OMI
4TPB100M 2009 |4TPETOOMZB D4 4TPE6B0OMF 2012 |4TPF68OMAH
2R5TPB220MA 2009 |2R5TPE220MZB 2R5TPE1000M 2011 |2R5TPET000MF
2R5TPB100OM 2012 |4TPE100OMZB 2R5TPE1000MI 2012 | 2R5TPET000MF
10TPB100ML 2010 | 10TPC100M TPF 3L 6TPF330M5EL 2014 |-
6TPB150ML 2009 |6TPC150M 4TPF470MS5EL 2014 |-

TPB D3L | 4TPB470ML 2009 |4TPE470ML B1G | 10TPG33M 2011 |[10TPC33MB
4TPB220ML 2009 |4TPE220M PG B15G | 6TPG220MZG 2014 |-
2R5TPB330ML 2009 |2R5TPE330M D12T | All models 2013 |-
1T0TPB100OM 2008 | 10TPC100M TPL D15T | All models 2013 |-

D3 6TPB150M 2008 |6TPC150M D2T | All models 2013 |-
4TPB220M 2008 |4TPE220M TPLF D2T | All models 2013 |-
4TPB680M 2009 |6TPE680OMI TPSF B1S ETPSF200M9ED 2014 |-

D4 4TPB470M 2009 |4TPE4AT70ML B2S T1TPSF62MAIG 2012 |-
2R5TPB1000M 2009 |2R5TPE1000MF TPH Al4 ETPH220MAZC 2013 |-
2R5TPB680OM 2009 | 2R5TPE68OMFL 2R5TPU22MSI 2011 | 6TPU22MSI
10TPC33MB 2013 | 12TPG33M S09 4TPU15MSI 2011 [ 6TPU22MSI

81 6TPC33M 2012 |6TPC4T7MB 4TPU33MSI 2011 | 6TPU4TMSI
ATPC47M 2012 |6TPC4T7MB 6TPU33MSK 2013 | 6TPU4TMSI

TPC 2R5TPC56M 2012 |6TPB68M S11 4TPU47MSK 2013 | 6TPU4TMSI
4TPC220M 2009 |4TPE220M R 2R5TPU68MSK 2013 [4TPU68MSI

D2 4TPC150M 2009 |4TPE150MI 10TPU33MAI 2011 | ATPH33MAHA
2R5TPC330M 2009 |2R5TPE330M 6TPU47MAL 2011 | 6TPH47TMHA
6TPET100MZB 2011 |6TPETOOMPB A09 4ATPU6BMAI 2011 |4TPH68MHA
4TPE150MUB 2013 |4TPE150MAZB 2R5TPUT00MAIL 2011 |ETPHT00MHA
2R5TPE220MIB 2012 | 2R5TPE220MFGB D2 4THC220M 2013 |4THE220M

B2 2R5TPE220MDGB | 2013 |2R5TPE220MFGB 10THB100ML 2010 |-
2R5TPE150MZB 2011 | 2R5TPE220MZB TH D3t 2R5THB330ML 2010 |-
2TPE330MIB 2011 |2TPE330MFB D4 4THB680OM 2013 |-
2TPE330MAFGB 2011 | 2TPE330MAFB 25TQC10M 2011 | 25TQC15MYFD
4TPE150M 2011 |4TPE150MI C 20TQC15M 2011 | 25TQC15MYFD

TPE 2R5TPE470M 2011 | 2R5TPE470MI 16TQC22M 2011 | 25TQC22MYFD
2TPE470M9 2011 | 2R5TPE470M9 25TQC15M 2012 | 25TQC15MYFD
2TPE470M7 2011 | 2R5TPE470M7 25TQC22M 2012 | 25TQC22MYFD

D2E 2TPE470M6 2011 | 2R5TPF470M6L 20TQC22M 2012 | 25TQC22MYFD
2TPE330M9 2011 | 2R5TPE330M9 D2 20TQC22MYFD 2015 | 25TQC22MYFD
2TPE330M7 2011 |2R5TPE330M7 Tac 20TQC4 7MY 2012 | 20TQCATMYF
2TPE330M6 2011 | 2TPF330M6 16TQC33M 2012 | 16TQC33MYFD
2R5TPE220MC 2012 |2R5TPE220M9 16TQC47M 2012 | 16TQC47MYFD
2R5TPE220M7 2012 | 2R5TPE330M7 16TQC68MY 2012 | 16TQC68MYF

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

16TQC68M 2012 [ 16TQC68MYF
D3 16TQCT00M 2012 | 16TQCTOOMYF




@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 csoléz MSS@'E cfr?r ngagﬁcgn Alternative model [l Series (:Sc;é% Mggl%ltsi ofr?r Jﬁf‘gtﬁ,fn Alternative model

c 10TPA33M 2012/9 | 10TPB33M B2 2R5TPE220MPB 2012/9 | 2R5TPE220MLB
6TPA4TM 2012/9 | 10TPB47M 8TPE100MPC2 2012/9 | 10TPF150ML

TPA T0TPATOOM 2012/9 |10TPC100M 6TPET50MPC2 2012/9 |6TPE150M

D3 6TPA150M 2012/9 |6TPC150M 6TPE150MIC2 2012/9 | 6TPE150MI
4TPA220M 2012/9 |4TPE220M 4TPE220MPC2 2012/9 |4TPE220MI
8TPB33M 2012/9 | 10TPB33M c2 4TPE220MIC2 2012/9 | 4TPE220MI

B2 4TPBT150MA 2012/9 |4TPET150MAZB 4TPE220MFC2 2012/9 |4TPE220MF
4TPB100MV 2012/9 |4TPE100MZB 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 10TPE180MGC 2012/9 | 10TPE220ML

C 6TPB150MC 2012/9 |6TPET150M T0TPET50MGC 2012/9 | 10TPE220ML

TPB 6TPB100OMC 2012/9 | 6TPG100MG 6TPE220MPC 2012/9 | 6TPE220M
4TPB220MC 2012/9 |4TPE220MI 6TPE220MIC 2012/9 |6TPE220MI
4TPB150MC 2012/9 |6TPE150M o3 6TPET150MPC 2012/9 | 6TPE150M
2R5TPB220MC 2012/9 |4TPE220MI 4TPE220MPC 2012/9 |4TPE220MI
16TPB47ML 2003/6 | 16TQC4T7MYFD 4TPE220MIC 2012/9 | 4TPE220MI

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

D3 16TPB47M 2003/6 | 16TQC4TMYFD 2R5TPE330MFC 2012/9 | 2R5TPE330MF
2R5TPB330M 2012/9 | 2R5TPE330M TPF D2E 2TPF470M6 2012/9 | 2R5TPF470M6L
8TPC33M 2012/9 | 12TPG33M PG B1G 6TPG68MG 2012/9 |6TPG100M
6TPCT100MC 2012/9 |6TPG100MG 4TPG150M 2012/9 | 6TPG150M

c 6TPC68M 2012/9 | 6TPG100MG TPL D2T 2R5TPL330M7 2011/7 |-

TPC 4TPC100M 2012/9 | 6TPG100MG 2R5TPL220MC 2012/9 |-
4TPC56M 2012/9 |- TPLF DoT 2TPLF560M6 2011/7 |-
2R5TPC82M 2012/9 |- 2TPLF470M7 2012/9 |-

D2 16TPC33M 2003/6 | 16TQC33MYFD TPSF 825 2TPSF270MC 2012/9 | 2TPSF270M9G
2R5TPC220M 2012/9 | 2R5TPE220M 2TPSF270M9 2012/9 | 2TPSF270M9G
10TPD150M 2007/10| 10TPF150ML 6TPUTOM 2012/9 | 6TPUT0OMSI
6TPD470M 2012/3 | 6TPF470MAH S08 | 4TPU15M 2012/9 | 6TPU22MSI
6TPD330M 2007/10| 6 TPF330M9L 2R5TPU22M 2012/9 | 6TPU22MSI
6TPD220M 2007/10| 6TPF220ML 6TPU22MSK 2012/9 | 6TPU22MSI
4TPD68OM 2012/3 | 4TPF680MAH TPU S11 4TPU33MSK 2012/9 | 6TPU47MSI
4TPD470M 2007/10| 4TPF470ML 2R5TPU47MSK 2012/9 | 2R5TPU47MSI
4TPD330M 2007/10| 4TPF330ML 8TPU33MBI 2012/9 | ATPH33MAHA
2R5TPD1000M 2012/3 |ETPF1000M6H B0O9 6TPU47MBI 2012/9 | 6TPHATMHA
2R5TPD1000M8 |2012/3 |ETPF1000M6H 4TPU6SMBI 2012/9 |4TPH68MHA

PD 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 |-
2R5TPD680OMS8 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 | 2R5TPF470M6L APB D1 APB series 2006/4 |-
2R5TPD470M5 2012/3 |ETPF4A70M5H APC D2 APC series 2009/6 |-

APD D1 APD series 2009/6 |-
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Guidelines and precautions

/\ Application Guidelines

1-1 Prohibited circuits

1-2 Failure and life-span

1.Circuit design

(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-CONSs in a series connection, please contact us before use

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.

2-1-1 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.

2-1-2 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.

SXE

SEPF

type

Radial lead

69



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

0OS-CON 0OS-CON
leakage current restoration characteristics leakage current restoration characteristics
16 V.DC/10 wF (16 V.DC applied) 10 V.DC/33 uF (Ambient temperature:65 C)
(Measured voltage:10 V)
1000 1000
<
3100 3100
= =
g o
s 10 s 10
S L U U I o
(0] I~ o § 0]
_54007 1 ~. 60°C 20C g 1 8 V applied
© \ ©
3 105 3 0V applied
0.1 0.1
1 10 100 1000 1 10 100 1000
Time (h) Time (h)
%To make the recovery of LC values easy to
show, samples that LC values have been
increased on purpose are used in the test.
OSCON
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. § Line-up
(a) Products which 10 times of allowable ripple current is less than 10 A: It is when 10 A or over of rush (Z; Series system
current is applied. k= diagram
(b) Products which 10 times of allowable ripple current is 10 A or over: It is when rush current, which the & | Products list
figure is over 10 times of allowable ripple current, is applied. SVPK
[}
S SXV
=
= SVPG
>
2 SVPF
8 SVPE
©
i
= SVPD
N
SVPC
2 SXE
-D%gz SEPF
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2.Mounting

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

2-2 Flow soldering
(a) Do not apply flow soldering to OS-CON SMD type.
) 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.

(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.
(a) Use immersion or ultrasonic waves to clean within 2 minutes.
(b) The temperature of the cleaning fluid should be less than 60 C.
(c) Watch the contamination of the detergent (a) such as conductivity, pH, specific gravity, water content, etc.
(d) Do not store the OS-CON in a location subject to gases from the cleaning fluid or in an airtight container after
cleaning.
(e) Dry the PCB or OS-CON with hot air that should be less than the upper category temperature.
(f) Please note that indication may disappear when rubbing print side after washing depending on a cleaner.
(g) Please contact us for details about detergents, cleaning methods and detergents other than those listed above.

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

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

SXE
SEPF

type

Radial lead
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3.Storage

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

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

Before unsealing After unsealing

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

Radial Bag packing product | Within 30 months after shipment

Within 7 d fi i
lead type| Taping product Within 24 months after shipment NN 1 (GRS Tireln GlptEmini

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

]Intellectual property right

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

US Patent Nos. 6310765, 6508846 and 7158367
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Mounting specifications

Recommendable reflow soldering

BPeak temperature 250 °C lead free reflow soldering profile

The cycles of reflow soldering: 2 max.

os 250

8 230C

*;g 220C

sg 200 oC 40s max

08 180 C \
%B 150 °C 50s max

o8 120s max | 60s max i i \
Qo

g‘t

=3

Time(sec.)

BPeak temperature 260 °C lead free reflow soldering profile

The cycles of reflow soldering: 1 max.

260 °C
5 330
5 .
L+ o
g § 1228 g 40s max N
08 150¢C : 50s max
>
5% 120s max 60s max \
93
e
23
Time(sec.)
OS-CON
Guidelines and
precautions
acking specifications . - . -
inew BB BSoldering with a soldering iron
S yst ? . . . o,
“diogran |8 Tip of a soldering iron: 400£10 C
Products list | & Working time: 5 sec. max
SVPK
g
SXV >
SVPG f=
3
SVPF .
5 MFlow soldering
SVPE E
SVPD 3 Temperature Time Flow number
SVPC
; 120 C or less :
. 3. Preheating (ambient temperature) 120 sec. or less 1 time
SEPF =7 .
. Soldering 260°C+5Corless | 10+ 1 sec.orless | 2 times or less x1
condition : :

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

a
b
(unit : mm)
Size code a b C
B45 1.4 7.4 1.6
B6 1.4 7.4 1.6 OSCON
C6 2.1 91 16 Gé‘iigﬂféﬁsd
c10 2.1 9.1 1.6
E7 2.8 17.1 1.9 g SLmefuT
= eries system
% diagram
E12 2.8 11.1 1.9 e
e 4.3 131 1.9 . SVPK
F12 4.3 13.1 1.9 g SXV
§ SVPG
2 SVPF
3 SVPE
E SVPD
[%p]
SVPC
£, SXE
%3 SEPF
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Packing specifications

Packing specifications

B Surface mount type

1. Taping
1-1. Carrier tape
t 4.0+0.1 2.040.1 ¢1.5+8"

& & A

A4 ¢ P A
- T uw
L — 1

P A
Mounting parts Direction of unreeling ;
(unit : mm)

Dimension A+0.2 B+0.2 \W+0.3 F+0.1 F+0.1 P0.1 t=0.1 T#0.2
Size code

B45 56 | 5.6 |16.0| 7.5 |1.75| 80 | 0.4 | 4.8

B6 56 | 5.6 [16.0| 7.5 |1.75| 8.0 | 0.4 | 6.2

Cé 6.9 | 6.9 |16.0| 7.5 |1.75|12.0| 04 | 6.2

C10 7.0 | 7.0 | 24.0|11.5|1.75|16.0 | 0.5 | 10.5

E7 8.6 | 86 |24.0|11.5|1.75]112.0| 04 | 7.2

E12 86 | 86 |[240|11.5]1.75|16.0| 0.5 | 12.3

F8 10.7 | 10.7 | 24.0 | 11.5 | 1.75 | 16.0 | 0.4 | 8.2

F12 10.7 | 10.7 [ 24.0 | 11.5 | 1.75| 16.0 | 0.4 | 13.0

OS-CON 1-2. Reel 1-3. Polarity

Guidelines and

precautions W2
Direction of unreeling /\/
- 5

W1

Mounting specifications/
Packing specifications

2
i = (unit : mm) § O
ine-up = =
Ser(\jesgsystem g S|Ze COde W] =0.5 W211'O 2 O -+
iagram kS o
Products list | & L W B45 13.0 17.5 é o
SVPK A4 & 6 C6 8 o ==
3 3 B 17.0 | 21.5 a
SXV = L1l e , /\_/
SVPG £ C10,E7,F8 E12,F12| 25.0 | 29.5
SVPF 2
SVPE 3
SVPD "g ¢ 380:20
w
SVPC
= 2. Minimum packing quantity and weight
SEPF gg
Size code Quantity(pcs./Reel,¢ 380) Typical weight(g)
B45 2500 900
B6 1500 800
Cé 1000 800
C10 500 700
E7 1000 1100
E12 400 800
F8 500 1000
F12 400 1000
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Packing specifications

Packing specifications

W Specifications for radial lead type

1. Lead terminal process
1-1. Applications

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

. . Bag-packed products (lead terminal cutting)
SEES Size code

Not processed Straight cut
SEPF C55, C6, E7,E12 @) +C3 +TSS (+S)
SXE F13 O +C3 +T

1-2. Lead terminal cutting

Lead terminal  Process Size code (¢D) Dimensions (unit : mm
cutting code EINIEN
o
. C55, C6 (¢ 6.3) —
+C3 Straight E7 E12 (6 8) L+05
(+3) cut '
F13(¢ 10) Size code C55, C6 E7,E12 F13
F 2.5 3.5 5.0
1-3. Lead terminal taping
Taping code F Size code (¢D) Taping
% | - h
W,
_ 1 T oy
+T F=5.0 mm F13(¢ 10) _‘Hffﬁf’i—@- v@_ ;J’%é o
Pl b A = OS-CON
i H%g down Guidelines and
precautions
Packing specifications
‘qg’ Line-up
Pz, P | | StHe h g Ser[\jes system
m | | m ..g iagram
I i i L & | Products list
+TSS F=2.5mm | €55, C6(¢ 6.3) T T1 I1 9w
SVPK
F=3.5 mm E7,E12(¢ 8 1=y s ] ©
(+5) (¢ 8) e e T ] e g
¢ 900 | Hold-down -
¥ tape g SVPG
2 SVPF
_ 3 SVPE
(unit : mm) O
F P Po P1 P2 AR W Wo W2 H Al °vPP
98 £1.0 +0.2 *0.5 *1.0 1.0 0.5 . 0.5 max *0.75 +0.2 *O0. SVPC
+T ¢ 10 | 5.0 |12.7]12.7]3.85/6.35| O [18.0/ 9.5| 9.0| 251|185/ 4.0]0.6| 0O |11.0 g, SXE
4TSS ¢ 5 2.0 |12.7|12.7|5.35/6.35| O |18.0/ 9.5|9.0| 25|17.5/4.0| 0.6 | 0 |11.0 ;%:% cipr
(+S) ¢ 6.3|25(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| O |18.0/ 9.5| 9.0 | 25 |17.5/4.0| 0.6 | O |11.0

2. Minimum packing quantity and weight
Processed type discrete lead terminals Zig-zag pack taping type

S i Quantity(pcs./Bag)  Typical weight(g) Quantity(pcs./Bag) Typical weight(g)
C55 ¢ 6.3 500 150 1500 650
Cé6 ¢ 6.3 500 160 1500 700
E7 ¢ 8 200 110 1000 820
E12 ¢ 8 200 200 1000 980
F13 $10 200 280 500 940
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SMD type

Size(mm)

Category Rated . -
temperature  voltage ~ ESR(mQ) Cap?gg?nce Mz;(r)l{gnrg Scl)zdee 6D L

range () (V.DC)

Series Page Features

Smallsize/Low profile
Large capacitance

High voltage -55 10 105 50 35 22 Puple| C6 | 6.3 | 6.0
SVPK | 83 to 84 ;

Large capacitance ¢ o -55t0105| 35 18 330 |Purple| F12|10.0|12.7

Super high voltage )
SXV | 85 105 € 5000 h [ ) 55t0 105 |63to 100 | 25t0 40 | 15t033 |Purple| ET2| 8.0 [12.0

~ LowESR -55t0105| 16 to 25 | 25t030 | 15t047 |Purple|B45| 5.0 | 4.5
SVPG| 86 |High ripple current o ()

105 °C 5000 h -55t0 105 16 8 270 Purple| C101| 6.3 [10.0

-55t0 105 | 16t0 25 | 27t040 | 27t082 |[Purple| B6 | 5.0 | 6.0
: -55t0 105 | 16 t0 50 | 22to 40 | 10to 180 [Purple| C6 | 6.3 | 6.0

High voltage

SVPF [871088 |Large capacitance| | @ @ @® 55i0105| 161050 | 22to 35 | 18to 270 |Purple| E7 | 8.0 | 7.0

105 €5000h 5510105 | 1610 50 | 1410 25 | 3910 560 |Puple| E12 | 8.0 |12.0

-551t0105| 16 to 50 | 12 to 20 |68 to 1000 |Purple| F12 | 10.0 | 12.7

-551t0105|2.5t0 6.3 | 10to 15 |150to 390 |Purple| B6 | 5.0 | 6.0

-551t0105|2.5t0 10 | 10to 20 |2201to 390 |Purple| C6 | 6.3 | 6.0
SVPE |891090 Super low ESR o0 P
Large capacitance -55t0105(2.0to 16 | 8to 11 [180to 1200 |Purple| C10| 6.3 |10.0
-5510 105 16 10 470 Purple| F12110.0|12.7
-551t0125| 10to 25 | 45t0 65 | 10to56 [Purple| C6 | 6.3 | 6.0
Guaranteed at 125 C -55t0125| 16t0 35 | 40to 70 | 8.2t0 82 |Purple| E7 | 8.0 | 7.0
SVPD |91t092 8';'9%21239;'_' @ @® 550125 25t035 | 45t060 | 181039 |Puple| F8 |10.0| 8.0
0

-55t0125| 25t035 | 30to 50 | 22to47 |Purple| E12| 8.0 |12.0
-55t0125| 25t035 | 281030 | 47t0o82 |Purple| F12|10.0(12.7
-55t0105|2.5t0 16 | 19to 35 | 39to 180 |Purple| B6 | 5.0 | 6.0
-55t0105|2.5t0 16 | 15t0 30 | 68 t0o 560 |Purple| C6 | 6.3 | 6.0

OSCON SVPC |93t004 |, . OWESR o0 5510105 | 2.5t0 16 | 19to 27 |120 to 680 |Purple| E7 | 8.0 | 7.0
e 0%%| | arge capacitance : P Olr
S 5510105 | 2.5t0 16| 91016 |270t0 1500 |Purple| ET2 | 8.0 | 12.0
R 5510105| 2.5 12 2700 |Purple| F12[10.0[12.7

Line-up

Series system
diagram

Selection guide

Products list

SVPK
SXV
SVPG
SVPF
SVPE

SVPD

Surface mount type

SVPC

SXE

Radial lead
type

SEPF

7



Radial lead type

Size(mm)

Category  Rated Capacitance Marking Size

Series Page  Features emperature  voltage ~ ESR(mQ) (4F) Sl [cotc oD L

range (C) (V.DC)

High voltage

SXE| 95 | Superfioholizge @ |55t010563t0100| 251040 | 151033 |Puple| ET12| 8.0 |12.0

-55t0 105| 16t0 32 | 30to 35 |22 to 150 [Purple| C55| 6.3 | 5.5

Small size / Low profile -551t0 105| 16t035 | 22to 35 |22 to 180 |Purple| C6 | 6.3 | 6.0
High voltage 3

SEPF | 96 [ . C X ) @ ® 550105 16t035 | 221030 |39 to 270 [Purple| E7 | 8.0 | 7.0

105C5000h -551t0 105 16t035 | 141020 |82 to 560 |Purple| E12| 8.0 |12.0

-55t0 105| 16t0 35 | 12to 18 [120to 1000|Purple| F13 | 10.0|13.0

OS-CON

Guidelines and
precautions

Mounting specifications,
Packing specifications

Line-up

Series system
diagram

Selection guide

Products list

SVPK

SXV
SVPG
SVPF
SVPE
SVPD

Surface mount type

SVPC

SXE

type

SEPF

Radial lead

78



Selection guide

Surface mount type

POSCAP

Guidelines and
precautions

Selection guide

Surface mount type

Catalog Deletion and
EOL n S

Guidelines and
precautions
Mounting specifications/
Packing specifications

Line-up

Series system
diagram

Products list

Selection guide

SVPK
3
SXV =
2
SVPG k=
3
SVPF 2
SVPE 3
©
h
SVPD =
(%)
svpPC
SXE .
=5
SEPF 2
o

Hybrid

Guidelines and
precautions

Selection guide

Surface mount type

79

Series system diagram

Large capacitance
Low ESR

B6 Size

2.5V.DCto 16 V.DC
39 wF to 180 uF

C 6 Size

2.5V.DCto 16 V.DC
68 Wk to 560 uF

E 7 Size

2.5V.DCto 16 V.DC
120 wF to 680 wF

E] 2 Size

2.5VDCto 16 V.DC
270 uF to 1500 wF

F] 2 Size

2.5V.DC
2700 wF

[P.87 0 88)

SVPF

105 C5,000 h
High voltage
Large capacitance

B 6 Size

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

C 6 Size

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

E7 Size

16 V.DC to 50 V.DC
18 wF to 270 uF

E] 2 Size

16 \.DC to 50 V.DC
39 uF to 560 uF

F1 2 Size

16 V.DC to 50 V.DC
68 1LF to 1000 WF

[P.86

S

6
Low ESR
High ripple current

B45 Size

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

C] O Size

16 V.DC
270 wF

Eﬂﬂﬂﬂﬂ‘b

SVPE

Super low ESR
Large capacitance

B6 Size

2.5VDC, 6.3V.DC
150 wF ~ 390 wF

C6sie

25VDC~10V.DC
220 uF, 390 uF

C] O Size

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

F1 2 Size

16 V.DC
470 wF
S

SVPD

Guaranteed at 125 C
High voltage

SXV

105 C5,000 h

Super high volltage

8.2 uF to 82 uF

F8 Size

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

E] 2 Size

25V.DC, 35 V.0C
22 wk 47 uF

C6 Size E1 2 Size
10 V.DC, 25 V.DC 63V.DC, 100 V.DC
10 wF, 56 wF 15 wF, 33 uk
E7 Size

16 V.DC to 35V.DC

SVPK

High voltage
Large capacitance

F] 2 Size C6 Size

25V.DC, 35 V.DC 50 V.DC

47 uF, 82 uF 22 uF
F1 2 Size
35V.DC
330 uF

|Radial lead type

105 C5,000 h
High voltage
Large capacitance

C5 5 Size

16 V.DC,32 V.DC
22 Wk, 150 uF

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

E] 2 Size

16 V.DC to 35 V.DC
82 wF to 560 wF

C 6 Size

16V.DC t0 35 V.DC
22 WFto 180 uF

F1 3 Size

16 V.DC to 35 V.DC
120 uF t0 1000 uF

SXE

105 C5,000 h

Super high volltage

E1 2 Size

63V.DC, 100 V.DC
15 wF, 33 ukF



(Unit:mm)
B45 B6 Cé C10 E7 E12 F8 F12
a8 o | oS U]
o 5 : J- JEEE N EE B -
P.86 P.87 to 88 P.83 to 84 P.86 P.87 to 88 P.85 P.91 to 92 P.83 to 84
SVPG SVPF SVPK SVPG SVPF SXV SVPD SVPK
P.89 to 90 P.87 to 88 P.89 to 90 P.91 to 92 P.87 to 88 P.87 to 88
SVPE SVPF SVPE SVPD SVPF SVPF
P.93 t0 94 P.89 to 90 P.93 to 94 P91 to 92 P.89 to 90
sypC | SVPE SVPC | SvPD SVPE
P.91 to 92 P.93 to 94 P.91 to 92
SVPD SVPC SVPD
P.93 to 94 P.93 to 94
SVPC SVPC

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

| Radial lead type

C55 Cé E7 E12 F13
P.96 P.96 P.96 P.95 P.96
SEPF SEPF SEPF SXE SEPF
P.96
SEPF

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

OS-CON

Guidelines and
precautions

Mounting specific
Packing specific

Line-up

Series system
diagram

Products list

@
=
=

>
=
=3
=
|57
5
3]
w

SVPK
SXV
SVPG
SVPF
SVPE
SVPD

Surface mount type

SVPC

SXE

type

Radial lead

SEPF
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Products list

Size+ESR Matrix list
SMD type Size code (ESR mQ)

uF

V.DC Series
2.0 | SVPE

SVPE
2.5 | SVPE
SVPC

F N S ol R A M - s ik

SVPE
6.3 | SVPE
SVPC B6(30,25)
SVPE
10 | svPD C6 (45)
SVPC B6(30,23)
SVPG B45 (25)
SVPF B6 (27)
16 | SVPE
SVPD E7(40)
SVPC B6(35,.27) €6(30,25) C6(24)
SVPG B45 (27)
SVPF B6 (30)
SVPG B45 (30)
SVPF B6 (40) E7(24)
SVPF C6(30) |C6(30) E7(28)
SVPD C6 (65) E7 (48) F8(45) |E12(30) F12(28)
SVPK
35 | SVPF C6(35) E7(30) E12(20)
SVPD |E7(70) F8(60) |E12(50) F12(30)
SVPK C6 (35)
SVPF C6 (40) E7(35) E12(25) F12(20)
63 | SXV E12(25)
100| sxv E12(40)

20

25

50

Case size (unit : mm)
B45 ¢5.0xL4.5 ) ¢6.3xL6.0 E7 $8.0xL7.0 F8 ®10.0xL8.0
OS'CON B6 ¢5.0xL6.0 C10 ¢6.3xXL10.0 | E12 ®8.0xL12.0 F12 ¢10.0xL12.7

Guidelines and
precautions

cifications,
pecifications

Radial lead type Size code (ESR mQ)

Line-up

Series system

diagram 6 68 8 0] 0

D arie
16 | SEPF C55(30)
SVPK 20 | SEPF C6(25)
25 | SEPF C6(30) E7(28)
32 | SEPF C55(35) E7(25)
35 | SEPF C6(35) E7(30) E12(20) | F13(18)
63 | SXE E12(25)
100| SXE E12(40)

Products list

Selection guide

SXV

SVPG

SVPF

SVPE

SVPD

Surface mount type

Case size (unit : mm)

C55 | ¢6.3x15.5 | E7 | #8.0xL7.0 [[F13 | #10.0xL13.0 |
C6 | #6.3xL6.0 [ E12 | #8.0xL12.0

SVPC

SXE

Radial lead
type

SEPF

81



uF

820 1000 1200 1500 2700

V.DC Series
2.0 | SVPE C10(8)
SVPE B6(10) |B6(1510) | C6(10)
2.5 | SVPE B6 (10)
SVPC 86(30.24,19) C6(25,15) C6(16) |ET(20) |E12(9) E12(10)| F12(12)
B6(30,23,20) C6(27,21,15) E7(22) E12(12) |E12(12)
4.0 | SVPC fe-mmm -t T T
E12(9)
SVPE B6(12) |B6(15) |C6(10)
6.3 | SVPE B6(15)
SVPC |B6(21) C6(27,15) c6(17) | ET(22) E12(12)
SVPE C6 (20)
10 | SVPD
SVPC | C6(27,22) E7(22) |E7(19)
SVPG C10(8)
SVPF C6(22) E7(22) E12(14) F12(12)
16 | SVPE 10 F12(10)
SVPD
SVPC |ET(7) |E7(22) E12(16)
50 SVPG
SVPF | C6(25) E7(25) E12(14) F12(12)
SVPG
SVPF
25 | SVPF E12(16) F12(14)
SVPD
SVPK F12(18)
35 | SVPF |F12(18)
SVPD
SVPK
50
SVPF
63 | SXV
100| SXV
Guidelines and
precautions
D
=2 Line-up
ES
= Series system
80 0 0 90 60 000 -2 diagram
DC Serie = )
16 | SEPF | ce22) | E7(22) E12014) | F13312) & || (el s
20 | SEPF | E7(25) E12(14) | F13(12) SVPK
[}
25 | SEPF | E12(16) F13(14) o SXV
32 | SEPF o
€ SVPG
35 | SEPF 3
63 | SXE S SVPF
Q
100 | SXE Q SVPE
Y
5 SVPD
n
SVPC
=
8, SXE
=
g SEPF
&

82



w5, SVPK ..
mount type NEUEES

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

@ Specifications

Items Specifications
Size code Cé6 F12
Category temperature range -55Cto+105 C
Rated voltage range 50 V.DC 35 V.DC
Rated capacitance range 22 uF 330 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tan§) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

Sulelicles 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

D heat (Steady stat
il (e (Siseely SEi) tané = 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)

. Size
1] |u | code
Cé 6.3 59| 6.6| 6.6| 7.3[06t008] 2.1
F12 10.0 [12.6]10.3[10.3[11.0/08t01.1| 4.6

D *05 L13) w0202 C 02 R p 02

i [a)
Series 9 .

) (

R. Capacitance
R. Voltage

L)

OS-CON

Guidelines and
precautions
Mounting specifications
Packing specifications

Line-up

Series system
diagram

Selection guide

Products list

()
(%
>
=
=
[
>
o
£
[}
[s}
G
[
b
>
wn

SXE

type

SEPF

Radial lead
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@® Characteristics list

Rated Rated  Case size (mm)

Specifications Standard(Reel size: ¢ 380)

Size

Series voltage capacitance Rated ripple ESR %2 . LC %4 Min, Packaging Q‘ty
d X < %
VDO (b 6D L code c(un:ﬁ%vs..; i e tan § %3 (WA) Part number )
SVPK 35 | 330 10.0 12.6 F12 4400 18 0.12 2310 | 355VPK330M 400
50 22 6.3 5.9 Cé6 2600 35 0.12 220 | 50SVPK22M 1000

%1 :Rated ripple current (100 kHz/ +105 °C ), %2:ESR (100 kHz to 300 kHz/+20 ‘C) %3:tand (120 Hz/+20 C) X4 :After 2 minutes
@Please refer to the P73 to 76 in this catalog for "Reflow conditions" and "Taping specifications".

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

Coefficient 0.05 0.3 0.7 1

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

Selection guide

Surface mount type

POSCAP

Guidelines and

Selection guide

Surface mount type

Catalog Deletion anc

EOL models

OS-CON

Guidelines and
precautions

Mounting specifications
Packing specifications

Line-up

Series system
diagram

Selection quide

Products list

()
%
>
=
=
[
>
o
£
[
O
G
[
A
>
wn

SXE

type

SEPF

Radial lead

Hybrid
Guidelir nd
pr

Selection guide

Surface mount type
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e SXV
mount type Series

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

@ Specifications

Items Specifications
Size code E12
Category temperature range -55Cto+105C
Rated voltage range 63 V.DC to 100 V.DC

Rated capacitance range 15 uF to 33 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

+105 C, 5000 h, rated voltage applied
Capacitance change | Withinx20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit
+60 C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within=20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity
marking (-) 0.2 max w
Lot. No. ~He (unit : mm)
T _ Size " 401 \y 4 . . .
Series % . > &1 o IEE ¢D 05 L 5, W*02H £0.2 C ¥02 R P *0.2
T apaciance E12| 80 [11.9]83]83] 9.0 [08nl] 3.2
R. Voltage
T - (+)
OSCON @ Characteristics list
Guideli d
precautions Rated  Rated Case size (mm) Size Specifications Standard(Reel size: ¢ 380)
Mounting sﬂpecwﬁcatp:ns Series voltage capacitance Rated rip\Ble ESR %2 . LC x4 Min, Packaging Q‘T‘/
Fa[kmg specifications — (V.DC)  (mF) ¢D L code C(L#;rAerang; (mQ max.) tan & %3 (I.LA) Part number (pCS)
ine-up =
S e——— E3 63 | 33 8.0 11.9 E12 2950 25 0.12 104 63SXV33M 400
(‘J\agrém ' _§ SXV
- B 100 | 15 8.0 11.9 E12 2350 40 0.12 75 100SXV15M 400
Products list | &

%1 :Rated ripple current (100 kHz/ +105 C ), %2:ESR (100 kHz to 300 kHz/+20 C) *%3:tand (120 Hz/+20 C) X4:After 2 minutes
@Please refer to the P73 to 76 in this catalog 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

()
(%
>
=
=
[
>
o
£
[
O
G
[
A
>
wn

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.

SXE

Radial lead
type

SEPF
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Surface e\. @
mount type SVPG Series O

B Low profile(Height 4.5 mm max.) M RoHS compliance, Halogen free
B LowESR (8 to 30 mQ)

@ Specifications

Items Specifications
Size code B45 C10
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC to 25 V.DC 16 V.DC
Rated capacitance range 15 wF to 47 uk 270 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

+105 °C, 5000 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

D heat (Steady stat
ilp et (Sl Siite) tanoé = 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)
I , +0.5 | TO.1 0.2 4 £0.2 C +0.2 +0.2
Series % - = &1 0 ¢D Lioa W=02H =02 C = R P*
) . . . . .0 |061008] 1.
te-+ R, Capacitance
Vol s Cl0| 63 [ 9.9 6.6 6.6 7.3 [06008] 2.1
L R

@ Characteristics list

OS-CON

=3
2
E
a
©

Guidelines and
precautions

ifications,

Packing specifications

e v%ﬁtaege Ca;;aagmce Case size (mm) Size  puey — Spec.iﬁcations — Standard(Reel siz;:;i)k3l8g)
WO o D L code Guenill (g X3 (ga)  Partnumber Gl
16 47 5.0 4.4 B45 3200 25 0.12 150 16SVPG47M 2500
P 270 6.3 9.9 C10 5800 8 0.12 864 16SVPG270M 500
20 33 5.0 4.4 3000 27 0.12 132 20SVPG33M 2500
25 15 5.0 4.4 B 2800 30 0.12 75 25SVPG15M 2500

%1 :Rated ripple current (100 kHz/ +105 °C ), %2:ESR (100 kHz to 300 kHz/+20 C) *%3:tand (120 Hz/+20 C) X4:After 2 minutes
@®Please refer to the P73 to 76 in this catalog 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

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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v, SVPF ...

mount type

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

@ Specifications

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

Rated capacitance range

27 uF t0 82 uF | 10 1F to 180 WF | 18 uF t0 270 wF | 39 UF 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(tans)

Please see the attached characteristics list

Endurance

+105 °C, 5000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

tané = 150 % of the initial limit

DC leakage current | Within the initial limit

Damp heat (Steady state)
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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
B 0.2
marking (-) Lot. No. max w (unit : mm)
______ Size +0. +0.1 +0. +0. +0. +0.
coree A ) e ¢D *05 LT, W02 02 C 02 R P #02
RSy T = ol o

1 B6 50 | 59| 53| 53| 6.006008 1.4
R-CRa@aOTt';a“ece Cé 6.3 | 59| 6.6| 6.6| 7.3 /061008 2.1
o C = M E7 | 80 | 6.9] 83| 83| 9.0 06008 3.2
E12 | 80 |11.9| 83| 83| 9.0 [08%l]| 3.2
F12 | 10.0 |[12.6]10.3/10.3|11.0 |08101.1| 4.6




® Characteristics list

Rated Rated  Case size (mm)

Specifications Standard(Reel size: ¢ 380)

SEHES \?\)/ltgg? Cap(ait:)nce ¢D L gcl)zdee R;f%ﬁ?gf (nE?)Rmﬁi) tan 6 %3 Part number Min. P(a’c)kacgisn%()‘ty
82 5.0 5.9 B6 3000 27 0.12 262 | 16SVPF82M 1500
180 6.3 5.9 Cé 3300 22 0.12 576 | 1T6SVPF180M | 1000
16 270 8.0 6.9 E7 3300 22 0.12 864 T16SVPF270M 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 C6 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 6 2800 30 0.12 235 | 25SVPF47M 1000
SVPE 56 6.3 5.9 2800 30 0.12 280 | 25SVPF56M 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 cé 2600 35 0.12 154 | 35SVPF22M 1000
39 8.0 6.9 E7 2800 30 0.12 273 | 35SVPF39M 1000
» 82 8.0 11.9 E12 4000 20 0.12 574 | 35SVPF82M 400
120| 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
>0 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:tand (120 Hz/+20 C) X4 :After 2 minutes
®Please refer to the P73 to 76 in this catalog 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 V P E e s
mount type S Series K &V\J

B Super low ESR(8 mQ to 18 mQ) M RoHS compliance, Halogen free
M Large capacitance (1200 wF max)

@ Specifications

Items Specifications
Size code B6 Cé6 C10 F12
Category temperature range -55Cto+105 C
Rated voltage range 2.5V.DCt06.3V.DC |2.5V.DCto 10V.DC| 2 V.DCto 16 V.DC 16 V.DC
Rated capacitance range | 150 wF to 390 uF | 220 wF to 390 wF [180 wF to 1200 wF 470 wk
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

Sulelicles 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

D heat (Steady stat
il (e (Siseely SEi) tané = 150 % of the initial limit

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

® Marking and dimensions

Polarity )
marking ()| 4 o oame W (unit : mm)

Size
code

series g T D101 B6 | 50 | 59| 53| 53| 6.0 060008 1.4
..... R. Capacitance L/ Cé 6.3 | 59| 6.6| 6.6| 7.3 (061008 2.1
R. Voltage L ® Cl10| 6.3 | 99| 6.6| 6.6 7.3|06%008 2.1

R F12 | 10.0 [12.6[10.3[10.3(11.0 [08t01.1| 4.6

$D %05 LI w*02 0.2 C *02 R P 02

) (
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® Characteristics list

e vi?ttaegde caF;aact\'?a(i\ce Case size (mm) Size g - Spe;i;‘écations — Standard(Reel siz;:;bﬁ&%(é?
VDO (uP) D L code current XT soouzoc oozt tan §%2 ~ 7\ Part number I (aéacgg J

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

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

BN X 59 | | 3150 15 13 | 0.12 | 500 |2R5SVPE330M | 1500

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

20050 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|16SVPE180M 500

° 7o) 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 the P73 to 76 in this catalog 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 - & ® O
mount type SVPD Series AR AW

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

@ Specifications

Items Specifications
Size code cé E7 F8 E12 F12
Category temperature range -55Cto+125C
Rated voltage range 10V.DCto 25 V.DC | 16 V.DC to 35 V.DC 25 V.DC to 35 V.DC

Rated capacitance range | 10 uF to 56 wF | 8.2 uF to 82 wF| 18 wF to 39 uF | 22 wF to 47 uF | 47 wF to 82 uF
Capacitance tolerance +20(120 Hz/+20 C)

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

+125 °C, 2000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

Sulelicles 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

D heat (Steady stat
il (e (Siseely SEi) tanoé = 200 % of the initial limit

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

® Marking and dimensions

Polarity (unit : mm)

marking (-) Lot. No. Oz-l-lr—ﬂax W SUAl 4D =05 L T0] w02 02 C*0.2 R p 0.2
code —0.4

Series O _ Uyl C6 | 63 [ 59] 66| 66| 7.305008 2.1

. _ i E7 | 80 | 6.9] 83 83| 9.0/06w08] 3.2

R-?F\’/fjft‘taalce F8 | 10.0 | 7.9]10.3]10.3]11.0 [061008] 4.6

o C A (D) E12| 80 |11.9] 83| 83| 9.0 |08ll] 3.2

F12 | 10.0 [12.6]10.3]10.3|11.0 [08011] 4.6
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@ Characteristics list

Sores VF({)?tt:gde caﬁﬁé?adnce Case size (mm) Size  puted rioote Auowje;?i;f;ificati.ons — Standard(Reel sizM§ :P¢k388)
W) "G @D L code awentiy ame Lol D undi3 (4} Part numper IS

10 |56 6.3 5.9 Cé6 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 |25SVPD10OM 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 |255VPD82M 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

35 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 |355VPD47M 400

%1 :Rated ripple current (100 kHz/105 C < Tx = 125 C) / Allowable ripple current (100 kHz/ Tx = 105 “C) %2:ESR (100 kHz~300 kHz/+20 C)
*3:tand (120 Hz/+20 C) X4 :After 2 minutes
®Please refer to the P73 to 76 in this catalog 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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Surface \m&%
mount type SVPC Series [EAARY

B LowESR(9 mQ to 30 mQ) 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+105 C
Rated voltage range 2.5V.DC to 16 V.DC 2.5 V.DC
Rated capacitance range | 39 uF to 180 uF | 68 uF to 560 uF | 120 uF to 680 uF | 270 uFto 1500 uF | 2700 wF
Capacitance tolerance +20 % (120 Hz/+20 C)
Leakage current Please see the attached characteristics list
Dissipation factor(tané) Please see the attached characteristics list

+105 °C, 2000 h, rated voltage applied

Capacitance change | Withinx20 % of the initial value

Sulelicles 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

D heat (Steady stat
il (e (Siseely SEi) tané = 150 % times of the initial limit

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

® Marking and dimensions

Polarity it
markdng {-) Lot. No O%Htﬂax W Size +0.1 S m—
________ . A d)D +0.5 |__0:4Wi0.2H +0.2 C #0.2 R p +0.2
Series  Q A Y—|o [ B6 | 50 [59] 53] 53] 6.0 [0600s] 1.4
. L/ C6 | 63 [59]66] 6.6 7.3 [06n08] 2.1
""" e E7 | 80 | 6983/ 83] 9.0 |06w08 3.2
) ge )
L R E12| 80 [11.9] 83 83 9.0 |usnll] 3.2
F12 | 100 [12.6 [10.3 [10.3 [11.0 Jost 1] 4.6
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® Characteristics list

e v%?tt;gde ca';aacti?adnce Case size (mm) Size nore - SpeEgFi{cations — Standard(Reel siz;:P¢k388t)
B I L code qument %1 wguzne s 02 (" Part number M cg
5.0 5.9 1970 | 30 26 | 0.12| 300 |2R5SVPC180M]| 1500
180| 5.0 59 | B6 | 2200 | 24 20 | 0.12 | 300 |2RsSvPCI8OMY| 1500
5.0 5.9 2800 19 16 | 0.12 | 300 |2R55VPC180MV| 1500
6.3 5.9 2410 | 25 22 | 0.12 | 300 |2R5SVPC390M| 1000
39073 59 | c6 | 3160 15 13 | 0.12| 300 |2rRsSVPC390MV| 1000
25560 63 5.9 3500 16 14 | 0.12| 300 [2R5SVPCS60M| 1000
680 8.0 6.9 | E7 | 3370 20 17 | 0.12| 500 |2rR5SvPCE8OM| 1000
820 8.0 11.9 5380 9 8 |0.15| 500 |2R5SVPC820M| 400
1500 8.0 119 | 5% 5180 10 9 [0.15/| 750 [2R5SVPC1500M| 400
2700| 10.0 126 |F12 | 5070 12 10 | 0.15 [1350 |2R5SVPC2700M| 400
5.0 5.9 1970 | 30 26 | 0.12] 300 [4svPCT150M | 1500
150| 5.0 59 | B6 | 2240 | 23 20 | 0.12 | 300 [4svPCi50MY | 1500
5.0 5.9 2730 20 17 | 0.12 | 300 [4SVvPC150MV | 1500
6.3 5.9 2320 | 27 23 | 0.2 300 [4SvPC330M | 1000
Lo 33063 59 | c6 | 2630 21 18 | 0.12| 300 [4svPC330MY | 1000
6.3 5.9 3160 15 13 | 0.12| 300 [4svPC330MV | 1000
8.0 6.9 | E7 | 3220 22 19 | 0.12| 500 [4svPC560M | 1000
2055 11.9 5380 9 8 |0.15| 500 |[4SVPC560MX | 400
1200 8.0 11.9 |E12 | 4700 12 10 | 0.15| 960 [4SVPC1200M | 400
1500 8.0 11.9 4700 12 10 | 0.15 [1200 [4SVPC1500M | 400
120] 5.0 5.9 2660 21 18 | 0.12| 300 [6SVPC120MV | 1500
SVPe 5.0 59 | B6 | 1970 | 30 26 | 0.12| 300 |6svPcioom | 1500
1000 5.9 2150 25 21 | 0.12] 300 |6svpPcioomy | 1500
6.3 5.9 2320 | 27 23 | 012 300 |6SvPC220M | 1000
63| 22073 59 | c6 | 3160 15 13 | 0.12| 300 |6svPc220Mv | 1000
330 6.3 5.9 3390 17 15 | 0.12| 415 [6svPC330M | 1000
390 8.0 6.9 | E7 | 3220 22 19 | 0.12| 491 [6esvpc390M | 1000 ?sd'FO'd\l
820 8.0 11.9 |E12| 4700 12 10 | 0.15 [1033 |6SVPC820M 400 L precautions ___
5.0 5.9 1970 | 30 26 | 0.12] 300 |10SvPC68M | 1500 Pk
%85 59 | °° [ 2540 | 23 20 | 0.12 | 300 [10SvPCe8MY | 1500 = Linew
o | 1203 5.9 | . | 2320 27 23 | 0.12| 300 [10SVPC120M | 1000 g Serd‘?igsr‘éfﬁe_m
6.3 5.9 2600 | 22 19 | 0.2 300 [10svPCT20MV| 1000 | Products list
270| 8.0 69 | . | 3220 22 19 | 0.12| 500 [10SvPC270M | 1000 2
330 80 6.9 3460 19 17 | 0.2 660 [10svPc330M | 1000 s
5.0 5.9 1820 | 35 30 |0.12| 300 |16SVPC39M | 1500 £
S Y 50 | 2° [ 2350 | 27 23 | 012 300 [16SVPC39MV | 1500 g
6.3 5.9 2200 | 30 26 | 0.12| 300 |165VPC68M | 1000 3
» 853 59 | Co | 2440 | 25 22 | 0.2 300 [165vPCesMY | 1000 :‘,5_7
100| 6.3 5.9 2490 24 23 | 0.12] 300 |165vPC100M | 1000
120] 80 6.9 2900 | 27 23 | 0.12| 500 |165vPC120M | 1000 z,
150| 8.0 69 | = | 3220 22 21 | 0.2 500 [165vPC150M | 1000 3
270| 8.0 11.9 |E12| 4070 16 14 | 0.5 864 [165vPC270M | 400

%1 :Rated ripple current (100 kHz/ +105 C ), %2:tané (120 Hz/+20 'C) %3:After 2 minutes
@Please refer to the P73 to 76 in this catalog 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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Surface mount type

Radial lead
type

Radial lead X E P
type S NS 9/96

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

@ Specifications

Items Specifications
Size code E12
Category temperature range -55Cto+105 C
Rated voltage range 63 V.DC to 100 V.DC

Rated capacitance range 15 uF to 33 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

+105 °C, 5000 h, rated voltage applied
Capacitance change | Withinx20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit
+60 C, 90 % to 95 %, 1000 h, No-applied voltage
Capacitance change| Within=20 % of the initial value
tané = 150 % of the initial limit
DC leakage current | Within the initial limit (after voltage processing)

Endurance

Damp heat (Steady state)

® Marking and dimensions

Polarity ¢d=*0.05

marking (-) Lot No. o ) (unit : mm)
______ S| - ~ Size +0.5 +0.5 +0.05
Series é code & S e
E12 8.0 12.0 3.5 0.6

15 min. |4 min.

i-i /R, Capacitance
R. Voltage L max. 19 min.

@ Characteristics list

Rated Rated  Case size (mm) Size Specifications
Serjes voltage capacitance Rated ripple ESR %2 . LC x4 Part number
(V.DC)  (uF) éD L code C(L:r:ﬁ%.s.; [mOImaL) tan § %3 (WA
63| 33 8.0 12.0 2950 25 0.12 104 63SXE33M
SXE E12
100 | 15 8.0 12.0 2350 40 0.12 75 TO0OSXE15M

%1 :Rated ripple current (100 kHz/ +105 C ), %2:ESR (100 kHz to 300 kHz/+20 C) %3:tand (120 Hz/+20 C) X4 :After 2 minutes
@Please refer to the P73 to 76 in this catalog for "Flow 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.




Radgsééead S E PF Series |Gl

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

@ Specifications

Items Specifications
Size code C55 Cé6 E7 E12 F13
Category temperature range -55Cto+105C
Rated voltage range 16 V.DC to 32 V.DC 16 V.DC to 35 V.DC
Rated capacitance range | 22 uF to 150 uF | 22 uF to 180 uF | 39 uF to 270 wF | 82 WF to 560 wF | 120 uF to 1000 uF
Capacitance tolerance +20 %(120 Hz/+20 C)

Leakage current Please see the attached characteristics list

Dissipation factor(tan ) Please see the attached characteristics list

+105 C, 5000 h, rated voltage applied
Capacitance change | Withinx20 % of the initial value
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 $d+0.05 (unit : mm)
marking (=)) — (+) Size ¢D £0.5 | max F 0.5 d’d £0.05
Lot-No. o code
o
"""" ol T - - C55 | 6.3 | 55 | 25 | 045
sefies s C6 | 63 | 60 | 25 | 05
... /R, Capacitance 15 min. |4 min, ! EE‘|72 28 1 Zg gg 82
R. Voltage L max. 19 min. =5 1 O.O . 3.0 5.0 0.6
% 32SEPF68M 0.6+0.05

® Characteristics list

Rated Rated ~ Case size (mm) Size : Specifications oeu‘sde'&gc\l
NS \ZOHDH(QS cap(aStFa;te oD L e A jorerc;r%pyrilf ESR %2 tan § %3 X Part number precautions
(mAr.m.s.)  (mQ max.) o -
150 6.3 55 |C55| 2590 30 012 | 480 16SEPF150M A
180] 6.3 6.0 Cé 3300 22 0.12 576 16SEPF180M = Line-wp
16 | 270] 8.0 7.0 E7 3300 22 0.12 864 16SEPF270M S| Seressystem
560| 8.0 12.0 | E12 4950 14 0.12 | 1792 16SEPF560M = products list
1000| 10.0 13.0 | F13 5400 12 0.12 | 3200 16SEPF1000M
120] 6.3 6.0 cé 3200 25 0.12 480 20SEPF120M ol SVPK
>0 | 180 8.0 7.0 E7 3200 25 0.12 720 20SEPF180M S sxv
390| 8.0 12.0 | E12 4950 14 0.12 | 1560 20SEPF390M = cvrG
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 5
-5 |82 8.0 7.0 E7 3000 28 0.12 410 25SEPF82M ]
180] 8.0 12.0 | E12 4650 16 0.12 900 25SEPF180M 5| svep
330| 10.0 13.0 | F13 5000 14 0.12 | 1650 25SEPF330M o+
ap | 22| 63 55 | C55 2400 35 0.12 140 32SEPF22M
68| 8.0 7.0 E7 3200 25 0.10 435 32SEPF68M 22
22| 6.3 6.0 Cé 2600 35 0.12 154 35SEPF22M g | SEPF
55 |39 80 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: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 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.

96



Conductive Polymer Hybrid Aluminum
Electrolytic Capacitors

97



INDEX

P99 Guidelines and precautions

Mounting specifications /
P103 Packing specifications

P105 Selection guide

P107 Each series

SP-Cap

POSCAP

OSCON

| Conductive Polymer Hybrid Aluminum Electrolytic Capacitors

P99 Guidelines and precautions
P103 Mounting specifications / Packing specifications
P105 Hybrid Line-up

P105 Series system diagram

P106 Products list

P107 ZA

gl P109 ZC

98



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 ;

Lo=L1X2

L1: Guaranteed life (h) at temperature, T1 C

L2: Expected life (h) at temperature, T2 C

T1: Upper category temperature + temperature rise due to reted ripple current (C)

T2: Actual operating temperature, ambient temperature + temperature rise due to ripple current heating(C)
(4) Please use according to the lifetime as noted in this specification. Using products beyond end of the

lifetime may change characteristics rapidly, short-circuit, operate pressure relief vent, or leak electrolyte.

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.
precautions . . .

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.
XThe 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 degC/sec.
Please contact Panasonic for detailed conditions.

2-4 Manual Soldering
(1) Observe temperature and time soldering specifications or do not exceed temperature of 350 C for
3 seconds or less.
(2) If a soldered capacitor must be removed and reinserted, avoid excessive stress on the capacitor leads.
(3) Avoid physical contacts between the tip of the soldering iron and capacitors to prevent or capacitor
failure.

2-5 Capacitor Handling after Soldering
(1) Avoid moving the capacitor after soldering to prevent excessive stress on the lead wires where they enter
the seal.
(2) Do not use the capacitor as a handle when moving the circuit board assembly.
(3) Avoid striking the capacitor after assembly to prevent failure due to excessive shock.

Hybrid
precautions
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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 liquids 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.

Storage period is one year. When storage period is over 12 months, a capacitor should be reconditioned by applying
the rated voltage in series with a 1000 Q current limiting resistor for a time period of 30 minutes.

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

(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 Precautionary Guidelines for the Use of Fixed
Aluminum Electrolytic Capacitors for Electronic equipment, RCR-2367B issued by EIAJ in March 2002.
Please refer to the above guidelines for details.

]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 as follows: Hvbrid
US Patent Nos. 7497879 and 7621970  JP Patent No. 5360250
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|Reflow guaranteed condition

BRoHS compliant

8

- Peak
o 250

5 temperature
L Y AV W

o 200

g 160 °C ‘_.I

it Time in (%1) C

% 150 or more

o

5 100 120 S

Q

a

>

%) 50

=

©

a

Time ———

Size code [NeNPNDI F, G
L SEEEIE 260 C (255C)| 245 C
z2250C5hs
(10s)
2230C30s|2230C30s
2217C40s|2217C40s
2200C70s|2200C70s
2 times 2 times

260 C

Time in peak

temperature 2240 10s| 2250 C5s

2230C30s

2217C40s

z200C70s
1 time

Time in (1) °C
or more

Time of reflow

%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.

(Unit : mm)
Size code d) D L A,B H max. F I W
F 8.0/10.5| 8.3]10.0[/0~+0.15/10.5|1.2+0.2

_LF . AZORNG _
SR

[ = iy

al T——= I Y i &/ e &
e ==t

1£0.3 ® lT &
W
Pressure Relief (¢ 10)
Supportive Terminals () Reference

G 10.0/10.5|10.3]12.0({0~+0.15|10.5|1.2+0.2
(Unit : mm)
Sizecode P K R S T
F 3.7/0.7£0.2|0.7£0.2/5.3£0.2|1.3£0.2
G 4.6|0.7+0.2|0.7£0.2/6.9+0.2/1.3£0.2

|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.

WStandard products

%Take mounting conditions, solderability and fitting strength
into consideration when selecting parts for your company’ s

WVibration-proof products

c Land space

B

¥Take mounting conditions, solderability and fitting strength
into consideration when selecting parts for your company’ s

design. design.
(Unit : mm) (Unit : mm)

Size code a o} c Size code A 2] C D
C (¢ 5xL5.8) 1.5 2.8 1.6 F(¢ 8xL10.5) | 2.7 | 4.0 | 47 | 1.3
D (¢ 6.3XL5.8) 1.8 3.2 1.6 G (¢ 10xL10.5) 3.9 4.4 4.7 1.3
D8 (¢ 6.3xL7.7) | 1.8 3.2 1.6 Size code E = G H
F (¢ 8xL10.2) 3.1 4.0 2.0 F(¢8xL105) | 1.0 | 1.7 | 1.1 | 2.5
G (¢ 10xL10.2) | 4.6 4. 2.0 G (¢ 10xL105) | 1.2 | 1.9 | 1.1 | 25

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

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



Packing specifications

\Packaging Specifications

BReel Dimensions (not to scale)

We (Unit : mm)
C 14.0
C D, D8 18.0
= F G 26.0
L LS
$ 38020 | -_,-(ﬂ
B Dimensions of Outer Carton Box
(Unit : mm)
C 220 | 395
hes D,D8 | 250 | 395
e F, G 220 | 395
EMin.Packing Quantity
C D 1000
D8 900
F G 500
(Unit : mm)
M Taping Dimensions in mm Size code A B C D) p E W
ey senr glst 8] o4 C 57| 5.7| 80| 6.4|12.0| 55|12.0
™ : D 7.0 7.0 9.0| 64120 7.5|16.0
¥ JEELE}EEF S S| b8 | 70| 70[ 90] 84[120] 75160
- ! — @ © F 87| 87[125]111.0]16.0|11.5|24.0
Foety / P01 A0.2 D+0.2 G 10.7[10.714.5|11.0|16.0 | 11.5 | 24.0

% Ask factory for technical specifications.
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Line-up

Series system
diagram
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Series

ZA

Line-up

Page

107 to 108

EEHZA---

Part No.

Features

Low ESR

High ripple current

Long life

105 °C 10,000 h

Small size

Low profile
Long life

Category
temperature
range (C)

-55to 105

ZC

109to 110

EEHZC---

Low ESR

High ripple current

Long life
125 C 4,000 h

-55to 125

105

Series system diagram

P.107 t0 108

LA

Standard

C size

25V.DC t0 50 V.DC
10 uF to 33 uF

D size

25V.DCt0 63 V.DC
10 wF to 56 uF

D8 size

25V.DCt0 63 V.0C
22 1uF to 100 wF

F size

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

G size

25V.DC to 80 V.DC
33 wFt0 330 uF

P.109 10 110

Guaranteed at
125 °C

C size

25V.DC t0 50 V.DC
10 wF to 33 wk

D size

25V.DC 10 63 V.DC

10 wF to 56 wF

D8 size

25V.DC t0 63 V.DC
22 uFto 100 uF

F size

25V.DC to 80V.DC
22 uFto 220 uF

G size

25V.DC to 80V.DC
33 uF t0 330 uF




SP-Cap
Guidelines and
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Mounti
acking sp

Selection guide

Rated voltage Capacitance

(V.DC) ESR (mQ) D) Page NEHES

Surface mount type

25 to 50 80 to 120 10 to 33 C 5 | 58

2510 63 50 to 120 10 to 56 D | 63 | 58 POSCAP
25 10 63 30 to 80 220100 DS | 63 | 7.7 |107t0108 | ZA Gugeines and
25 to 80 2710 45 2210220 F 8 | 102 Mound

25 10 80 20 to 36 3310330 G | 10 | 102

25 to 50 80 to 120 10 to 33 c 5 5.8 R
25 t0 63 50 to 120 10 to 56 D | 63 | 58

25 t0 63 30 to 80 22 t0 100 08 | 63 | 7.7 |109t0110]| zC

25 10 80 2710 45 22 t0 220 F g8 | 102

25 t0 80 20 to 36 3310 330 G | 10 | 102

Surface mount type

Products list

Catalog Deletion anc

EOL models
Size - ESR Matrix list Size code (ESR mQ) OS-CON
Guidelines and
D 0 4 6 68 00 0 0 0 0 0 precautions
ZA C (80) D (50) F(27)
25
ZC C (80) D (50) F(27) Selection guide
ZA C (100) | D (60) D (60) F (27)
35
ZC C (100) D (60) F(27)
ZA C (120) | D (80) F (30)
50
ZC C (120) | D (80) F(30) Surface mount type
ZA D (120) F (40)
63
zC | D(120) F (40)
ZA F (45)
80 Radial lead type
ZC F (45)
Size code (unit : mm) Hybrld
C 6 5x15.8 F 6 8xL10.2 Cprecautions.
D ¢ 6.3 xL5.8 ¢ 10xL10.2 A
¢ 6.3 xL7.7

Series system
diagram

Products list

-}
o=
=
>
=
K=
E=
1=
=5
1)
w

106



Hybrid

107

¢

£
=5

Surface o8 .
mount type ZA NEHES AR

M Endurance: 10000 h at 105 °C M High voltage (80 V.DC max.) B AEC-Q200 compliant
I Low ESR ana Highrople curent{ 10 % o Lover ESR tran curent V7] I Viibration-proof products is available upon request. (¢8 mm and larger) M RoHS compliant

@ Specifications

Items Specifications
Size Code C D D8 F G
Category temperature range -55C ~+105C
Rated voltage range |25 V.DC ~ 50 V.DC 25V.DC ~ 63 V.DC 25 V.DC ~ 80 V.DC
Rated capacitance range | 10 uF ~ 33 uF | 10 uF ~ 56 uF ‘ 22 Wk~ 100 uF | 22 ukF ~ 220 uk | 33 uk ~ 330 uk
Capacitance tolerance +20 %(120 Hz/+20 C)
Leakage current [=0.01 CVor 3 (uA) After 2 minutes (Whichever is greater)
Dissipation factor(tan &) Please see the attached characteristics list
Surge voltage (V.DC) Rated voltage x 1.25 (15 C to 35 C)
+105 C, 10000 h, apply the rated ripple current without exceeding the rated voltage
Capacitance change | Within =30 % of the initial value
tan & = 200 % of the initial limit
Endurance E.S.R. = 200 % of the initial limit
DC leakage current | Within the initial limit
ESR after Endurance Size Code
(Q/100 kHz) C D D8 F G
(-40 C) 2.0 1.4 0.8 0.4 0.3
Shelf Life 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 95 %, 2000 h, rated voltage applied
Capacitance change| Within £30% of the initial value
Damp Heat (Load) tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit
DC leakage current | Within the initial limit

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

Resistance to

Soldering Heat Capacitance chang | Within =10 % of the initial value

tané Within the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

0.3 max. Q |.A*02 xl I~
Negative polarity marking (=) 1
| . ool !
i (o) 5 ~
R. Capacitance 3 <+3| o
Series identification % O (I l) O

@

R. Voltage code ‘ L ‘ W a
Lot No. ! !

Pressure Relief (¢ 10 and larger)

() Reference

(Unit : mm)
R.Voltage (VDC) 25 35 50 63 80 g(i)zdee D L AB H I W P K
Code E|IVIH|J|K

C | 50| 5.8%0.3| 53| 6.5max.| 2.2 |0.65+0.1| 1.5 |0.35333
D | 63| 58+0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 |0.35%313
D8 | 6.3| 7.7+0.3 | 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 |0.357212
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




® Characteristics list

Rated . Case size (mm) . Specifications Standard(Reel size: ¢ 380)
Series Vvoltage (g;;%a%azrzfg) C(I)Zdee Ripple Current %1 ESR %2 Min. Packaging Q'ty

(V.DC) ¢D L (mAr.m.s.) (mQ) tan § %3 Part number (pcs)

33 5 5.8 C 900 80 0.14 EEHZATE330R 1000

56 6.3 5.8 D 1300 50 0.14 EEHZATE560P 1000

25 100 6.3 7.7 D8 2000 30 0.14 EEHZATETO1XP 900

220 8 10.2 F 2300 27 0.14 EEHZATE221P 500

330 10 10.2 G 2500 20 0.14 EEHZATE331P 500

22 5 5.8 C 900 100 0.12 EEHZATV220R 1000

27 6.3 5.8 5 1300 60 0.12 EEHZATV270P 1000

35 47 6.3 5.8 1300 60 0.12 EEHZA1V470P 1000

68 6.3 7.7 D8 2000 35 0.12 EEHZATV680XP 900

150 8 10.2 F 2300 27 0.12 EEHZATV151P 500

A 270 10 10.2 G 2500 20 0.12 EEHZATV271P 500

10 5 5.8 C 750 120 0.10 EEHZATH100R 1000

22 6.3 5.8 D 1100 80 0.10 EEHZATH220P 1000

50 33 6.3 7.7 D8 1600 40 0.10 EEHZATH330XP 900

68 8 10.2 F 1800 30 0.10 EEHZATH680P 500

100 10 10.2 G 2000 28 0.10 EEHZATH101P 500

10 6.3 5.8 D 1000 120 0.08 EEHZATJ100P 1000

63 22 6.3 7.7 D8 1500 80 0.08 EEHZA1J220XP 900

33 8 10.2 F 1700 40 0.08 EEHZATJ330P 500

56 10 10.2 G 1800 30 0.08 EEHZA1J560P 500

22 8 10.2 F 1550 45 0.08 EEHZATK220P 500

80 33 10 10.2 G 1700 36 0.08 EEHZATK330P 500

%1 :Ripple current (100 kHz/ +105 C ), %2:ESR (100 kHz/+20 C) %3:tan § (120 Hz/ +20 C)
®Please refer to the P103 to 104 in this catalog for "Reflow conditions" and "Taping specifications".
®When requesting vibration-proof product, please put the last "V" instead to "P".

® Frequency correction factor for ripple current

Rated capacitance(uF) Frequency 100 Hz =f <200 Hz 200 Hz =f <300 Hz 300Hz =f <500Hz 500 Hz =f <1 kHz

C <47 uF c " 0.10 0.10 0.15 0.20
47 WF = C < 150 uF| o 0.15 0.20 0.25 0.30

150 uF =C 0.15 0.25 0.25 0.30
Rated capacitance(uF) Frequency 1kHz=f<2kHz 2kHz=f<3kHz 3kHz=f<5kHz 5kHz=f<10kHz

C <47 ukF : 0.30 0.40 0.45 0.50

Correction

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

150 uF =C 0.45 0.50 0.60 0.65
Rated capacitance(uF) Frequency 10 kHz =f<15kHz 15kHz=f <20kHz 20kHz=f <30kHz 30kHz =f <40 kHz

C <47 ukF : 0.60 0.65 0.70 0.75

Correction

AT WF = 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<ATuf | . .o 0.80 0.85 1.00 1.05 Hybrid
47 uF=C <150 WF|  factor 0.85 0.90 1.00 1.00 e

150 uF =C 0.85 0.90 1.00 1.00 [ Vet st
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use. Line-up
Should a safety concern arise regarding this product, please be sure to contact us immediately. Series system
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Surface
mount type ZC Series A \/\J ¥

I Endurance; 4000 hat 125 T (High temperature / Long ife) M High-withstand voltage (25 V.DC t080V.DC), Low LC (0.01 CVor3 uA) M AEC-Q200 compliant
Low ESR and High riple curert (85 % over, Lower ESR than curent 7). I Viibration-proof products is available upon request.(#8 mm and larger) M RoHS compliant

@ Specifications

Items Specifications
Size Code C D D8 F G

Category temperature range =55 T =~ #1125 T

Rated voltage range |25 V.DC ~ 50 V.DC 25V.DC ~ 63 V.DC 25V.DC ~ 80 V.DC
Rated capacitance range | 10 uF ~ 33 uF| 10 uF ~ 56 ,U,F‘ 22 Wk~ 100 uF | 22 uF ~ 220 uk | 33 uk ~ 330 uk
Capacitance tolerance +20 % (120 Hz/+20 C)

Leakage current [ =0.01 CVor 3 (uA) After 2 minutes (Whichever is greater)

Dissipation factor(tan§) Please see the attached characteristics list

Surge voltage (V.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
Endurance 1 tan & = 200 % of the initial limit
E.S.R. = 200 % of the initial limit
DC leakage current | Within the initial limit
+125 °C, 3000 h, apply the rated ripple current without exceeding the rated voltage
Capacitance change | Within =30 % of the initial value
Endurance 2 tan & = 200 % of the initial limit
E.S.R. = 300 % of the initial limit
DC leakage current | Within the initial limit

After storage for 1000 hours at +125 °C£2 °C with no voltage applied and then being stabilized

Slielf? Liife at +20 °C, capacitors shall meet the limits specified in Endurance. (With voltage treatment)
+85 C, 85 % to 95 %, 2000 h, rated voltage applied
Capacitance change| Within £30 % of the initial value
Damp Heat (Load) tan & = 200 % of the initial limit

E.S.R. = 200 % of the initial limit
DC leakage current | Within the initial limit

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

Resistance to

Soldering Heat Capacitance chang | Within £10% of the initial value

tanoé Within the initial limit
DC leakage current | Within the initial limit

® Marking and dimensions

0.3 max. @ A+0.2 xl o
Negative polarity marking (—) 1
gative polarity 9 5 1o @ O i
i e} =
R. Capacitance g S 2
Series identification & O O

R. Voltage code ‘ L ‘ @ W a
OvkNo. ! ‘

Pressure Relief (¢ 10 and larger)

() Reference
(Unit : mm)
R.Voltage (VDC) 25 35 50 63 MEIAM D L AB H I W P K

code
Code JE|VIHII C | 50| 5.8%0.3 | 53| 6.5max.| 2.2 |0.65+0.1| 1.5 | 0.35313

D | 6.3 58+0.3| 6.6| 7.8max.| 2.6 |0.65+0.1| 1.8 | 0.357318
D8 | 6.3| 7.7£0.3 | 6.6| 7.8 max.| 2.6 |0.65+0.1| 1.8 | 0.35+313
F | 8.0[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




@ Characteristics list e 1o oo hou

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

Series voltage iazpz;agta(mcs Slzde Ripple Current %1(mArm.s.) ESR %2 Min. Packaging Q'ty
(V.DC) (0% WF) - ¢D B i (mo) " s FarERUmBeT (pcs)
33 5 5.8 C 550 - 80 0.14 EEHZC1E330R 1000
56 6.3 | 5.8 D 900 - 50 0.14 EEHZC1E560P 1000
25 100 6.3 7.7 D8 1400 - 30 0.14 EEHZCTET01XP 900
220 8 10.2 F 1600 1900 27 0.14 EEHZC1E221P 500
330 10 10.2 G 2000 | 2900 20 0.14 EEHZCTE331P 500
22 5 5.8 C 550 = 100 0.12 EEHZC1V220R 1000
47 6.3 | 5.8 D 900 - 60 0.12 EEHZC1V470P 1000
35 68 6.3 | 7.7 | D8 | 1400 = 35 0.12 EEHZC1V680XP 900
150 8 10.2 F 1600 1900 27 0.12 EEHZCTV151P 500
zC 270 10 10.2 G 2000 | 2800 20 0.12 EEHZC1V271P 500
10 5 5.8 C 500 - 120 0.10 EEHZCTH100R 1000
22 6.3 | 5.8 D 750 = 80 0.10 EEHZC1H220P 1000
33 6.3 | 7.7 | D8 1100 - 40 0.10 EEHZCTH330XP 900
50 68 8 10.2 F 1250 = 30 0.10 EEHZC1H680P 500
100 10 10.2 G 1600 - 28 0.10 EEHZCTH101P 500
120 10 10.2 G 1600 = 28 0.10 EEHZCT1H121P 500
10 6.3 5.8 D 700 - 120 0.08 EEHZC1J100P 1000
22 6.3 | 7.7 | D8 900 = 80 0.08 EEHZC1J220XP 900
63 33 8 10.2 F 1100 - 40 0.08 EEHZC1J330P 500
56 10 10.2 G 1400 = 30 0.08 EEHZC1J560P 500
68 10 10.2 G 1400 - 30 0.08 EEHZC1J680P 500
22 8 10.2 F 1050 - 45 0.08 EEHZC1K220P 500
80 33 10 10.2 G 1360 - 36 0.08 EEHZC1K330P 500
47 10 10.2 G 1360 - 36 0.08 EEHZC1K470P 500

%1 :Ripple current (100 kHz/ +125 °C ), %2:ESR (100 kHz/+20 C) %3:tan & (120 Hz/ +20 C)
@Please refer to the P103 to 104 in this catalog for "Reflow conditions" and "Taping specifications".
®When requesting vibration-proof product, please put the last "V" instead to "P".

@ 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 ukF ¢ ; 0.10 0.10 0.15 0.20
47 uF £C < 150 uf | Cofrection 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 b5kHz=f<10kHz
C <47 uF ; 0.30 0.40 0.45 0.50
Correction
47 uF=C <150 uF|  factor 0.40 0.45 0.55 0.60
150 uF =C 0.45 0.50 0.60 0.65
Rated capacitance(uF) Frequency 10kHz =f <15kHz 15kHz =f <20kHz 20kHz =f <30kHz 30kHz =f <40 kHz
C <47 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

Hybrid

Guidelines and
precautions

<)
e
s

Packing spec

C<d7uwf | . 0.80 0.85 1.00 1.05
47 uF = C < 150 WF| ~ factor 0.85 0.90 1.00 1.00
150 uF =C 0.85 0.90 1.00 1.00

@® After endurance ESR (100 kHz, -40 C)
Size code C D D8 F (€]
ESR (Q) 2.0 1.4 0.8 0.4 0.3

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

Line-up
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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.

@Please contact

VEGETABLE
©IL INK

Device Solutions Business Division
Automotive & Industrial Systems Company

Panasonic Corporation

Head Office: 1006, Kadoma, Kadoma-City, Osaka 571-8506, Japan
Telephone: +81-6-6906-4736

Unauthorized duplication of this catalog is strictly forbidden.
The contents of catalog are as of December 2015.




